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AOTOJHUTEILHEIA MPOTOKOJ K COTJIAINEHAIO MEX/Y CBATEHINAM
TIPECTOJIOM A MEKTYHAPOIHEIM ATEHTCTBOM IO ATOMHOM
SHEPIAH O IPAMEHEHHH 'APAHTH B CBA3H C JIOTOBOPOM O

HEPACIIPOCTPAHEHUH SAEPHOTO OPY)XHS

1. Texcr' JlomonHUTENLHOro MpoTokoia k COrnameHHo o rapaHTHsIX, 3aKIIOYEHHOMY
Mexay CesreiiuuMm Ilpecronom M MexayHapoOHbIM areHTCTBOM IO aTOMHOM 3HEPrHH B
Ue/siX MpPUMEHEHHs rapaHTHH B CBi3M Cc JIOroBOpOM O HEpacnpoOCTPaHEHHH ANIEPHOro
opyxus (JHAO), BONpOM3BOAMTCS B HACTOALIEM JOKYMEHTE JUIA CBEACHUA BCEX
rocyznapcre-ujeHoB. JlonoaHurenbHbl npoToxon Ovu1 onobpeH CoBeroM ynpaBnsiomuMx
14 centsabps 1998 roga. OH Obin monnucaH B BeHe 24 centabps 1998 rogna.

2. B coorsercrBuu co cratbeii 17 JIOMONMHUTENHLHOrO MPOTOKOJA OH BCTYMHMIJ B CHIYy
focJie MOAMUcaHus npeacraBurenaMu Cesreiitero Ilpecrona u AreHTCTBa, T.€. 24 ceHTAOps
1998 ropa.

B HacrosimeM HHGOPMALIMOHHOM LIMPKYJIAPE K TEKCTY A0OaBJIEHBI CHOCKH.
BocnpousseneHo B noxymenre INFCIRC/187.

To coo6pakeHiaM 3KOHOMMM HACTOAMMH AOKYMEHT OTNIEHATAH OTPAHM4CHHEIM THPAXKOM.
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JTOTIOJIHUTEJIBHBIH ITPOTOKOJI K COTIAINEHUIO MEXY CBATEALIINM
IIPECTOJIOM U MEXIYHAPOHBIM ATEHTCTBOM [1O ATOMHOM
SHEPI'MH O IIPUMEHEHWM 'APAHTHIA B CBA3H C IOTOBOPOM O

HEPACITPOCTPAHEHHH AEPHOI'O OPYXXIHI

IMPUHVMASL BO BHMMAHME, uro Cesreitmuii Ilpecton m MexayHaponHoe
areHTCTBO 0 aTOMHOM 3Hepruu (B AaibHeiillieM MMeHyeMoe "AreHTCTBOM") SABIAIOTCS
ygactHukamMu CorjameHuss O IPUMEHEHMM rapaHTvii B cBa3d c JloroBopom o
HEpacNpaoCTpaHeMH AIepPHOro opyxus® (B NanbHelilleM HMeHyemoro "CornaiieHueMm o
rapanTuax"), koropoe(bie) Bcrynuno(u) B cuimy 1 asrycra 1972 rona;

YUUTEIBAS >kenaHue MexayHapoRHOro cooduectsa ewe 0ojee YKPENHTb PEXHM
SAEPHOTO HEpacnpoOCTpaHEHMs ITyTEM MOBbILIEHUA JAeicTBeHHOCTH M 3(ddexTUBHOCTH
CHCTEMBbI rapaHTHii AreHTCTBa;

HATIOMHHAS, 4ro AreHTCTBO NMpH OCYLIECTBJIEHMM rapaHTUil NOMHKHO YYUTHIBATH
HeobxoauMocTh: u3beraTh CO3MaHMA NPENATCTBUH IKOHOMHYECKOMY H TEXHOJIOrHYEeCKOMY
Pa3sBUTHUIO CBOMX IOCYAapCTB-4JIEHOB WJIM MEXIYHApOAHOMY COTPYAHH4YECTBY B OONacTH
MHPHO# A1epHOit NeATeNbHOCTH; COOMOAaTh AEHCTBYIOMIME MONOKEHUs B 00J1aCTH OXpaHbI
310pOBb, 6e30MacHOCTH, PU3MUECKOH 3aLUTHI, a TakKe Apyrue AeiicTByroue TpeboBaHus
6e30MacHOCTH M NpaBa OTAEJbHBIX UL, W NPHHMMATh BCE MEPHI MO 3aLHTe KOMMEPYECKHX,
TE€XHOJNOrHYECKHX W TIPOMBILUIEHHBIX CEKPETOB, a TakkKe ApYroi KOH(PHUAEHUHAIBbHON
MHGOPMaLIMM, KOTOpas CTAHOBUTCS €My U3BECTHOIA;

IIPHHVIMAS BO BHHMMAHHUE, uyto 4acToTa NpOBENEHHA M HHTEHCHMBHOCTb
MeponpuATHH, yka3aHHBIX B HacrosmeM [IIporokone, Oyayr mnomnepKMBaTbcsAd Ha
MHHUMQIBHOM YPOBHE, COOTBETCTBYIOIIEM LE€JIH TOBBILIEHHWS OEHCTBEHHOCTH H
3¢ dexTHBHOCTH rapanTHit AreHTCTBa;

IMPMHMUMAS BO BHMMAHHE, wuro Cesreiimuii Ilpecron npunepkuBancs M
NPUAEPKUBAETCS MHEHHs, KaK 3adBNEHO B AOKYMEHTE O NpHCOeHWHeHHH K JloroBopy o
HEepPacnpOCTPAHEHHH ALNEPHOrO OPYXHA, O TOM, YTO “LENH PasOpy>K€HHUA M YMEHbILEHUs
MEXIYHApOOHOH HAamNpsKEHHOCTH, KOTOpble BIOXHOBHIM JlOroBOp, COOTBETCTBYIOT €ro
MMCCMH MHMpa”, U IPUHHUMasi BO BHUMaHHe, YTO HamepeHHeM Cesrefitiero Ilpecrona 610 U
€CTb OKa3aHHe NOMOLIM M MOpajibHOH MOANEP>KKH NOJIOKEHHAM ykasaHHoro Jlorosopa u
CHCTEME rapaHTHii AreHTCTBa,

IMPMHHUMAA BO BHHMMAHUE, kpome Toro, uro Cssreifmuii Ilpecron umeer
HCKJTIOYHTENBHBIA CYyBEPEHUTET M ropucaukiMio Hap [ocymapctBoMm-ropogom BartnkaHom
(umenyembiM Hixe “T'TB”), cysepeHom koToporo siBnsiercs I1ana Pumckuii;

HACTOMIIMM Csasareitmnit IlpecTon, BHICTYHmas OT HMEHH M 1O TNOPY4YEHHIO
T'ocynapcrsa-ropoaa Baruxana (ITB), 1 AreHTCTBO COrTaCHIIMCh O HHXKECTETYIOLIEM:

3 Bocnponssesien B qokymente INFCIRC/140.



CBA3b MEXAY HACTOAINUM MPOTOKOJIOM H COT'JTAINEHHEM O

TAPAHTHAX

Craten 1

TTonoxenuss CornauweHus 0 rapaHTHAX NPUMEHSAIOTCA K Hacrosiuuemy Ilporokony B
TOli Mepe, B KakOii OHM COOTBETCTBYIOT MNONOXEHWsM Hacrosiuero IIpoTtokona u
COBMECTHMbl ¢ HMMU. B ciy4yae nporuBopeunss Mexnay nojoxxeHusMud CornaimeHus o

rapaHTHAX

MOJIOXKCHWAMH  HacCTOALIECro I'Iporoxona NPpUMCHAIOTCA  NOJIOXKCHHSA

Hacrosuero IIpoTokona.

HNPEAOCTABJIEHUE HHO®OPMAIINH

Crarbsa 2

a. Ceareiimuii IIpecton npenocraensier AreHTCTBY 3asBiieHHe, COnepaxKatiee:

i)

iif)

OO6wee onucanue ¥ MHPOPMALMIO, YKA3bIBAIOUIYID MECTO MPOBEAEHHUA
OTHOCSIIUXCS K AAEPHOMY TOTUIMBHOMY HMKITy Hay4HO-HMCCIEAOBATENbCKUX U
ONBITHO-KOHCTPYKTOPCKHX paboT, He CBA3aHHBIX C SOEPHBLIM MAaTEpHAIIOM,
OCYIIECTBIIEMbIX  rae-ubo, KkoTopble  (GHHAHCHPYIOTCS,  MOJNYYHJIH
KOHKPETHOE pa3pelleHHe HJIH KOHTPOJIHMPYIOTCA MIM OCYLIECTBIAIOTCA OT
umenu Cearetimero Ilpecrona.

OmpeneneHHyr0 AreHTCTBOM Ha OCHOBE OXMAAeMOro  TOBBIIEHHA
JNEeHCTBEHHOCTH MM 3(p(EeKTHBHOCTH W COIJIacOBaHHYI0 co CasATeHInM
IIpectonoM uHPOpMAUMIO O KacaloWEHCss TapaHTHil 3KCIUTyaTalMOHHOM
JEATENBHOCTH HA YCTAHOBKAaX WM B MECTaX HAaXOXICHUS BHE YCTAaHOBOK, IZe
O6LINHO UCTONB3YeTCA AAEPHLII MaTepuall.

OO0wee omucaHHe KaxOro 3AaHHA Ha Ka)aOi IUIOMAJKe, BKJIIOYAs €ro
MCIOJIb30BAHUE, U, €CJIM 3TOTO HEAOCTATOYHO - ONMUCAHUE €r0 COAEP>KUMOrO.
370 onMcaHHe BIUIIOYAET KapTy Takoi IUIOLIAAKH.

Omnucanne Macuraba onepauuii Ajs KaKIOTO MeCTa HaXOKACHHUS, UMEIOLIEro
OTHOLIEHHE K AEATeJLHOCTH, yka3zaHHOH B Ilpwioxenuu I k Hacrosimemy
Ilporokouty.

HupopMaunio, ykasplBalOy}0 MeECTO HAaXOXKAEHHA, 3KCIUTyaTaLlHOHHOE
COCTOSIHHE H OLICHOYHBIE FOIOBbIE€ NMPOH3BOACTBEHHBIE MOLIHOCTH YPaHOBBIX
PYOHHMKOB M OOOraTMTENbHBIX YCTAHOBOK H TOPHEBBIX O0OraTUTENIbHBIX
YCTaHOBOK U CyWIEeCTBYIOLIMI roJi0BO# 00beM NMPOU3BOACTBA TAKUX PYAHHKOB
1 oborarurenbHbx ycraHoBok ans Cesareiinero Ilpecrosa B wenom.
Ceareitmmnii Ilpecron npenocrasnser no 3ampocy AreHTCTBAa AaHHBIE O
CyLIECTBYIOUIEM TOAI0BOM O0beMe NPOM3BOACTBA OTAENbHOIO PYAHHKA WIH
oborarurensHolf ycranoBku. IlpemocramieHue 310l uHPOpMAUHH He
Tpebyer BeneHus noapoOHOro yuera siepHOro MaTepuara.



vi)

HHndopMaumio OTHOCHTENBPHO MCXOAHOrO MaTepHalla, KOTOpHIH elle He
AOCTHI COCTaBa M YHMCTOTHI, KOTOpbI€ JENalOT €ro NPHIOAHBIM I
M3TOTOBJIEHUsE TOILIMBA MJIH M30TONMHOTO 00OTraLeHus, BKIIOYaoLIYIo:

a) KONMYECTBa, XMMHYECKHI COCTaB, HCIOJIb30BaHHE W
NpeAnojaraeMoe HCNoNb30BaHHE TAKOr0 MaTepHaljla, He3aBHUCHMO OT
€ro s7IEPHOrO WIHM HESOEPHOrO HCIONB30BaHMA, VIS KaXAOro MecTa
HaxoxneHusa B I'TB, B xOTOpOoM Takoif MaTepHas MPHUCYTCTBYET B
KONHMYECTBaX, IPEBbIAIOWMUX JECATh METPHUYECKHX TOHH YypaHa
n(Mnu) ABamUAaTh METPHUYECKMX TOHH TODHMA, a A IPYrMX MECT
HaXOXAeHHs1 C KouudecTBaMH Oonee OOHOM METPHYECKOH TOHHBI -
obwee konuuectBo wis ITB B wenoM, ecnu 3T0 obLIee KONUYECTBO
NpeBLILIAET JIECATh METPUYECKHMX TOHH YpaHa WM [IBaALaTh
MeTpuyeckux TOHH Topus. IlpenocrasneHue 3ToH MHPOpPMaUHMH HE
TpebyeT BeleHUs MOAPOOHOro yueTa sepHOro MaTepHaiia;

b) KOJNMYECTBa, XUMHYECKHH COCTaB M IyHKT HAa3HaYeHHMA Kaxmaoi
3KCNOpTHOM nocTtasky K3 I'TB Takoro MarepHana ais KOHKPETHBIX
HesIepHBIX Liesieit B KONMYeCTBaX, MPEBLIIAIOLIHX:

1) NEeCATb METPUUECKUX TOHH ypaHa, WM JJIA NOCNeNOBaTeNbHbIX
9KCMOPTHEIX MOCTaBok ypaHa u3 ITB B omHO M TO Xe
rocyaapcTBo, Kakjas U3 KOTOPbIX MeHee AECITH METPUYECKHX
TOHH, HO CyMMa KOTOpPbIX MPEBBILIAET HECATh METPHUYECKHX
TOHH B TEYEHHE IrOAa,

2) ABajLUaTh  METpUYeCKMX  TOHH  TOpMsA, MIM  AJA
MOCNEA0BaTENbHBIX 3KCIIOPTHEIX MOCTaBOk Topus u3 ITB B
OIHO M TO Xe€ rOCyNapCTBO, KaxJasd M3 KOTOPBIX MeEHee
OBafLUaTH METPMYECKUX TOHH, HO CyMMa KOTOPBIX INMpPEBHLIIIAET
ABanLAaTh METPHYECKHX TOHH B TEYEHME rofa;

c) KONHYeCTBa, XMMHUYECKHH COCTaB, MECTO HAaXOXIEHWSA B HacTosLlee
BpeMs M MCMOJb30BAaHHE WIM TNpEANoJaraéMoe HCMOoJb30BaHHe
KaxaoH uMmnoptHoi mnocraskd B ITB Takoro Marepuana s
KOHKPETHBIX HEeANIEPHBIX Liejieil B KOIHYECTBaX, NPEeBbIAIOMHX:

1) JeCSThb METPHYECKHX TOHH YPaHa, WK AJs NOCiIe10BaTeNbHBIX
UMIOOPTHBIX MOCTaBOk ypaHa B ITB, kaxpas M3 KOTOpBIX
MeHee JeCATH METPUYECKMX TOHH, HO CyMMa KOTOPbIX
NPEBBILIAET AECATh METPUUECKUX TOHH B T€YEeHHE rofa;

2) JBaauaTb ~ METPUYECKMX  TOHH  TOpHA,  WIH A
NOCNENOBaTeNbHBIX HMMITOPTHEIX NOCTaBOK Topus B I1B,
KaXJasd U3 KOTOPbIX MEHee NBAajALAaTH METPHYECKHMX TOHH, HO
CyMMa KOTOpBIX NpEeBbILIAET ABAALATh METPUYECKUX TOHH B
TeYeHHE roja;



vii)

viii)

ix)

NpHU TOM NOHMMAHUH, YTO NMpPEACTaBlieHHe HHPOPMaLMK O TaKOM MaTepHale,
NpefHa3HaYeHHOM Ui HEANEePHOTO MCNOJNBb30BaHMA, MOCIE TOrO Kak OH
OOCTHTHET OKOHYATeNbHON (OPMBI CBOErO HEANEPHOTO MCIONB3OBaHUA, He
Tpebyercs.

a) MH(POpMALMI0 OTHOCHUTENIBHO KOJHMYECTB, BHUAOB HCIOJL30OBaHHA H
MECT HaXOXOEHWs SAEPHOro Marepuana, OCBOOOXKAEHHOro OT
rapaHTHii B COOTBETCTBHH CO cTaTbelt 36 CornaimeHus o rapaHTHsX;

b) MHOOPMALIMIO OTHOCHUTENBHO KOJWuYecTB (KOTOpass MOXKET WMETb
dopMy oOLEHOK) M BHAOB HCIOJB30BaHUS B KaXKIOM MecCTe
HaxOXXAEHHA SAEPHOTO MarepHaia, OCBOOOXXIAEHHOro OT rapaHTHil B
COOTBETCTBHH CO cTaTheil 35 b) CornaiueHns 0 rapaHTHsX, HO eLle He
Haxoaslerocss B OKOHuaTeNnbHON (opMe M1 HEANEPHOro
MCMONIL30BaHWsA, B KOJIMYECTBAX, MpPEBBILAIOMIMX YyKa3aHHbE B
cratbe 36 CornaumieHuss O TrapaHTHIX. IlpenocraBnenne 3TOM
uHpopmauun He TpebyeT BeoeHHWA NOAPOOHOro y4era sAEPHOrO
marepHaa.

HHdopMaumio OTHOCHTENBHO MECTa HaxXOXACHHA WIM JanbHeinei
0o0pabOTKH OTXOHOB CpenHero MiIM BBICOKOTO YPOBHS aKTHBHOCTH,
comep>kallMX TUTyTOHHMH, BbiCOKOOOOTaleHHbI# ypaH MM ypaH-233, B
OTHOIIEHWH KOTOPBIX TNPHUMEHEHHe TapaHTHH ObLIO mNpekpaleHo B
cootBeTcTBUM cO crathed 11 Cornamenus o rapantusx. Jlns uenn naHHOTO
nyHkTa "nanbHeiimas obpaborka” He BKMOYaeT NepeynakoBKy OTXONOB MM
HX JanbHelllee KOHOULUHOHUPOBaHHE, HE MPENyCMaTpUBaIOLIee pa3leieHHs
3JIEMEHTOB, U XPaHEHMs HITH 3aXOPOHEHMA.

Crenyrowyro HHYOpPMaLHIO OTHOCHTENBHO COrNacOBAaHHOTO 000pYROBaHMA H
HesIIEpHOTO MaTepuaia, nepeynciieHHsix B IIpunoxenuu II:

a) no kaxuoi akcnoptHoii mocraske u3 I'TB Takoro obopymoBanus M
marepuana; HAEHTHOHKALMA, KOJTHYECTBO, MECTO TMPEANOIaraeMoro
HCNIONB30BaHHA B  TOCYJapCTBe-TOy4aTele M JaTa WId B
COOTBETCTBYIOLHX CIIy4asX OXUAAeMas JaTa SKCIIOPTHOM MTOCTaBKH;

b) MO KOHKPETHOMY 3ampocy AreHTCTBa noxarsepxkiaeHue CasaTeiinnm
IIpecronoM, BHICTymarOUIMM OT MMEHH H Mo mnopydyenuio I'TB, kax
WUMIOPTHPYIOIMM  TOCYapcTBOM  MHPOpMalMM  OTHOCHTENBHO
skcnopra Takoro ofopymoBaHus M MaTepuana B ITB,
MPENOCTaBIEHHON ATe€HTCTBY APYTHM IOCYOapCTBOM.

Ofumye nnaHel Ha TPEACTONINMI JECATUNETHHI TEPHON, HMEIOLIHE
OTHOLIEHHWE K Ppa3sBUTHIO SIEPHOTO TOIUIMBHOTO UMKIa (BKIIOYast
MJaHUPYEMBbIE OTHOCALIMECS K SOEPHOMY TOIUIMBHOMY LIMKITY Hay4dHO-
HCCIeNOBaTEeNbCKUE M OINBITHO-KOHCTPYKTOPCKHE paboTbl), Korma OHH

YTBEP>K/I€Hbl COOTBETCTBYIOLIMMH KOMIIETEHTHHIMH opraHaMu B Casireiilem
Ipecrone.



Casrreiimii IIpecron npunaraer Bce pa3yMHble YCUAUA, C TeM 4TOOBI NpeAOCTaBHTh
AreHTcTBY cienyowyo HHpopmanuio:

1) ofee onucaHHe W HMHPOPMALMIO, YKa3BIBAIOILIYIO MECTO MNpPOBENEHUA
OTHOCSIIUXCA K SOEPHOMY TOIUIMBHOMY LIMKJTy Hay4HO-HUCCIIENOBATENbCKHX H
OMNBITHO-KOHCTPYKTOPCKUX PaboT, He CBA3aHHBIX C SIOEPHBIM MAaTEpHaNIOM,
KOTOpble KOHKPETHO OTHOcATCA K oforawenuto, nepepaborke smepHOro
TOrUIMBa UMM k 06paboTke OTXONOB CpemHero MJM BLICOKOrO YPOBHA
AKTHBHOCTH, COMEP:KalIMX IUTyTOHUH, BBICOKOOOOTalIeHHBI! YpaH WIH YpaH-
233, ocyuectBisiemblx rae-mi6o B ITB, Ho koTopble He $HHAHCHPYIOTCH,
HEe TOJYYHIH KOHKPETHOrO paspelleHUs MIM He KOHTPOJHPYIOTCA
Ceareitiuum IlpecTosioM uauM He OCYWECTBISAIOTCA OT MMeHM CaaAreiiiero
Ilpecrona. Ins uenu gaHHOTO mNMyHKTa "06paboTka" OTXOAOB CpeoHEro Wiu
BBICOKOTO YPOBHsi aKTUBHOCTH HE BKJIIOYAET NEPEYNaKOBKY OTXONOB MJIM MX
KOHAMLIMOHMPOBaHHE, He NMpeayCMaTpHBalollee pasAeieHHs 3JIEMEHTOB, IS
XPaHEHUs WU 3aXOPOHEHMUA.

ii) ofuee onucaHHe NEATENBPHOCTH M CBENCHUSA O JIMLE WIH OpraHM3alMy,
OCYIIECTBJIAIOLIMX TaKyl0 [EATENbHOCTb B OMNpPENENEHHBIX ATEHTCTBOM
MECTax HaxOoxJeHHs 3a npedelnaMd IIOLIAAKH, KOTOpPBIE, MO MHEHHIO
ArenrcrBa, Morau Obl GyHKIHOHAILHO OBITH CBA3aHBI C JNEATENLHOCTBIO HA
stoit miowanke. IlpenocraBneHue Takoit MHQOpPMaLIMHK SIBIAETCA NPEeAMETOM
KOHKpeTHOro 3anpoca Arenrcrsa. OHa NpenoCTaBIAETCS] B KOHCYJBTALUMHU C
ATeHTCTBOM M CBOEBPEMEHHO.

Ilo 3anpocy Arenrcrsa Caareiimmmii IIpecron maer yrouHeHMs MM pa3bsACHEHHS
mo6oii MHbOpMaLMH, NPENOCTaBJIEHHOH B COOTBETCTBMH C HACTOsLIEH CTaThbeii, B
TOM CTENEeHH, B KOTOPOH OHA UMEET OTHOLICHHE K LeJIH FapaHTHH.

Cratbs 3

Ceareitlunili Ilpecron npenocrasnsier Arentctsy B TedeHue 180 aHeil nocne
BCTYTUIEHUS B cUJTy Hacrosiero IIporokona vHGOpMaLHIO, O KOTOPOH FOBOPUTCS B
Cratbe 2.2 1), iil), iv), V), vi) a), vii) 4 x) 1 B Ctatbe 2.b i).

Ceareitnii  Ilpecton npenmoctasnsier AreHtctsy Ao 15 Mas  kaxporo roja
o6HOBJIEHHYI0 MH(OPMALIHIO, O KOTOPOil TOBOPUTCA B IMYHKTE a. BhIlLE, 32 MEPHO,
OXBaTHIBAIOLIMHA  MPEALIECTBYIOIIMIA  Kal€HOApHBIH  rop. Ecnu  panee
npenocraBieHHass WHpopMauusa ocranack 6e3 usmenenwii, Cesrefiwuit Ilpecron
yBenoOMIAeT 00 3TOM.

Cesreitnii  Ilpecton mnpenocraBnser AreHTCTBY 10 15Mas  kaxuoro roma
nHpopmaLmio, onpeaeneHHyo B Cratbe 2.a.vi) b) U c), 32 nepuoA, OXBaTbIBAKOLIMA
NpeAEeCTBYIOLUN KaleHIapHbIN ro.

Cearefimuit IIpecton exekBapTalnbHO NpPENOCTaBNseT AreHTCTBY WHGpOpMaLMIO,
omnpefeneHHyio B Cratbe 2.a.ix) a). 3rta MHGOpPMaLMA NPEJOCTABIAETCS B TEUEHHE
IIECTUAECATH AHeH nocie OKOHYaHUs KaXKHIOro KBapTajia.



Cesreitinnit Ilpecron npeaocraBnsier AreHTCTBY MH(POPMAUMIO, ONPEAENCHHYIO B
Crarbe 2.a.viii), 3a 180 aHeit 1o ocywmecTsneHus naneHeiimeit o6paborku, u no 15
Masi Kaxaoro roja HWHpopMauuio 00 H3MEHEHMSX MECT HaXOXIEHHS 3a NEpPHON,
OXBaThIBaIOLI il MPEeALIECTBYIOUINI KaNneHIapHbIH FOA.

Cesreiitnit  Ilpecron M AreHTCTBO JOroBapMBalOTCA O BPEMEHH M 4acToTe
npenocraeieHus uubopMaunu, onpeaenenHoi B Cratbe 2.a.i).

Cesrreiiinmii Tlpecton npemoctaBnsier AreHTCTBY MHGOPMAUMIO, OMpENENeHHYIO B
Cratbe 2.a.ix) b), B Te4eHHe WECTUAECATH AHEH MOCNe MOCTYIUIEHHs 3ampoca OT
AreHTcTBa.

JOIOJIHATEJILHBIA JOCTYII

Crates 4

HH)KCCJ'ICJI}’}OI.IICC NMPUMECHACTCA B CBA3H C OCYWECCTBJICHHCM OOMOJHUTCIBHOIO

J0CTyna B COOTBETCTBHM CO CTaTbeil 5 HacTosuero IIporokona:

a.

AreHTCTBO He CTaBUT LE€JH MEXaHHCTHYECKH HJIH CHCTEMAaTH4YE€CKH NpOBEPATH

HMH(OpMaLHIO, O KOTOPOIl TOBOPUTCH B CTaThe 2, OAHAKO ATEHTCTBO MMeeT JOCTYyN
K:

i) mo60My MeCTy HaxOXZAeHHUs, O KOTOPOM IFOBOPHTCS B CTaThe 5.a. 1) HIH ii),
Ha BbIGOPOYHOH OCHOBE C Liesibio 00ecneyeHs YBEPEHHOCTH B OTCYTCTBHH
He3asBJICHHBIX AIEPHOTO MaTepuana ¥ AeATeNbHOCTH,

i) moboMy MecTy HaxoXAeHHs, O KOTOPOM TOBOPUTCS B CTaThe 5.b. unm c., B
LeNAX peLIeHHs BOMNpOCa, CBA3aHHOTO C MNPaBHJIBHOCTBIO W TMOJHOTOM
nndopMauuM, NPenoCTaBIEHHONH B COOTBETCTBMM CO CTaTbheil 2 WM B
LieJITX YCTPaHEHHS. HECOOTBETCTBHS, CBA3aHHOTO C 3TOi HHpopMauueii;

iii) moboMy MeCTy HaXxOXAeHHsl, O KOTOPOM TFOBOPHTCA B CTaThe 5.a. iil) B TOiA
CTENEHH, B KOTOpO# 3T0 HEOOXO0AMMO ATreHTCTBY IS NOATBEPKICHUS AT
ueneit rapantuii 3assneHus Ceareiilnero Ilpectona o craryce ycraHOBkH
WM MECTa HaXOXAEHUs BHE YCTAHOBOK, rie paHee 0ObIMHO MCIMOJIB30BANICA
ANEPHBIH MaTepHall, Kak CHATBIX C HKCILTyaTaL{HH.

i) 3a HCKINOYEHHEM CIy4aeB, YKa3aHHBIX B MyHKTE 1i) HMXKe, ATreHTCTBO
Hanpaenser CesareiitneMy Ilpecrony mnpensapurenbHOe YBEAOMIIEHHE O
ZIOCTyne no KpaiHeil Mepe 3a 24 yaca;

i1) B OTHOLIEHMH JOCTyna K moOOMy MecTy Ha mnjomanxe, KOTOPHIH
3arpalliBaeTcs B COYETAHWH C NOCEMIEHUsAMH ANt IPOBEPKH MHPOpMaLUH
O KOHCTPYKUMHM HJIM C MHCIEKUMAMH U1 CHEeUMaNbHbIX LeNei WM
OOBIYHBIMH MHCNEKUUAMHM Ha 3TOH IUIOLIAJKE, CPOK MpPEABAapPUTENILHOTO
yBEIOMIJIEHHs, ecnH AreHTCTBO oOfpaimaercs ¢ 3anpocoM 00 3ToM,
COCTaBisieT, MO KpaiiHell Mepe, IBa 4aca, OOHAKO B HMCKIIOYMTENIbHBIX
obcToATENHCTBAX, MOXKET COCTaBUTh MEHEE ABYX 4acOB.



IlpensapurenbHoe yBeNOMJIEHHE HampaBisieTcs B NHUCbMEHHOM BHIOE H B HEM
KOHKDPETHO YKa3bIBAOTCH NMPUYHHBI JOCTYINA U AEATeNbHOCTb, KOTOpas AOJDKHA OBITH
OCYILIECTBJIEHA BO BpeMsl TaKOro JOCTYIA.

B ciyyae BOmpoca MM HECOOTBETCTBUS ATreHTCTBO npexocTasiier Cesreitiemy
Ilpecrony BO3MOXHOCTb HaTh Pa3biACHEHHE M CNOCOOCTBOBATH PEUIEHHIO 3TOrO
BONPOCa WJIM YCTPAaHEHHIO JTOrO0 HEcOOTBETCTBUs. Takas BO3MOXHOCTB Oyner
NPEeNOCTaBATbCA A0 HampaBlieHUs 3aMpoca O JOCTYMe, €CNM TONbKO AreHTCTBO He
COMTET, YTO 3a/IEPXKa B NPeJOCTaBIEHHH AOCTYNa, BO3MOXHO, HaHeceT yiepb uenw,
C KOTOpPO# 3ampaiuuBaercs 3TOT goctyn. B mobOom ciyuae AreHTcTBO He nenaer
KaKuX-TM00 BHIBOJIOB B OTHOLIEHHH BONPOCA WJIM HECOOTBETCTBUSA A0 TeX NOp, MOKa
Ceareiimemy Ilpecrony He Oyner npeaocTaBiieHa Takas BO3MOXHOCTb.

Ecnu co CeareiiluuMm IlpecTtonoM He AOCTUTHYTO MHOM JOTOBOPEHHOCTH, AOCTYIN
OCYILECTBJISIETCS TOJBKO B TeueHHe oObIMHOTrO paboyero aHs.

Ceareiimuii IIpecTon uMeer NpaBo Ha CONMPOBOXIEHHE HHCIIEKTOPOB Are€HTCTBa BO
Bpems goctyna npeacrasutesisiMu Cesrefituero [Ipecrona npu ycnoBuH, 4To 3TO He
3a[iepXKUBAET BHINOJIHEHHE MHCIIEKTOPaMH CBOMX (QYHKLUMH WIH HHBIM 0Opa3oM He
NIPETSITCTBYET 3TOMY.

Cratbs 5
Cesreiiuii [Ipecron npenocrasiser AreHTCTBY AOCTYN K:
i) moboMy MecTy Ha MIOLIAJKE;

i) moboMy MecTy HaxoxaeHus, onpeaeineHHoMy Cpsarelimium Ilpecronom B
COOTBETCTBHH CO CTaThbeit 2.a.v)-viii);

iii) moBOo# CHATON C 3KCITyaTallMH YCTAHOBKE WMJIM CHATOMY C 3KCIUTyaTalHH
MECTy HaxXOXAEHMA BHE YCTAHOBOK, rie paHee OOBIYHO HCIOJb30BAJICS
sinepHbIA MaTepuall.

moboMy MecTy HaxoxpaeHus, onpeaeneHHoMy Ceareifuum Ilpectonom B
COOTBETCTBUH CO CTaTheif 2.a.1), craThel 2.a.iv), crarbeit 2.a.1x)b) unu crarbeii 2.b.,
TIOMHMO TeX, O KOTOPBIX FOBOPHUTCS B IMyHKTE a.1) Bbille, NPH YCIOBHH, YTO, €CIH
Ceareiiminii  Ilpecton He HMeeT BO3MOXHOCTH TMNpPENOCTaBMTb TAakKOW MOOCTYM,
Ceareiimuit Ilpecton npunaraer Bce pa3yMHble YCHIMA U1 HE3aMENJIUTENLHOTO
yAOBNETBOpeHHA TpeOOBaHNH AreHTCTBa C MOMOLUBIO HHBIX CPELCTB.

Jo6OMy MeCTy HaXOXIEHHWd, OMNpefeNeHHOMY AreHTCTBOM, MOMHMMO Te€X MeECT
HaXOXAEHUs, O KOTOPBIX TOBOPUTCS B MyHKTax a. U b. Bhime, B Lemax orbopa npob
OKpyxkaioleil Cpefbl B KOHKPETHOM MECT€ HaXOXMJIEHMs MNpPH YCIOBHH, YTO €CNIH
Cearelimuit [Ipecton He uMeeT BO3MOXHOCTH MNpeNOCTaBUTh TakKOH AOCTYyT,
Ceareiimuii [Ipecron npunaraer Bce pasyMHBIE YCHIIUS [IJI1 He3aMeIMTENbHOIO
YAOBNETBOpEHUs TpeOOBaHUI Ar€HTCTBa B MPUJIIEKALIMX MECTaX HAXOXKAECHHUs UIIH C
MIOMOLIBO UHBIX CPEACTB.



Cratba 6

Ilpu OCYLIECTBIIEHMH CTaTbH 5 AreHTCTBO MOXXET BBIMOJHITH CHEYIOLNe BHILI

JACATCIIbHOCTH.

a.

B oTHOomeHMHM AOCTYynma B COOTBETCTBHM CO CTaTheif 5.a.1) WM iii). BU3yanbHOE
HabmomeHue, otOop mpo® okpyxatoweil cpeabl, HCHONB3OBAHHE YCTPOHCTB s
oOHapyXeHHs M M3MEpPEHHs paAMalM; OMNeYaThiBaHWE M TPHUMEHEHHE APYrux
MOCHTUQULMPYIOINHX M YKas3hbIBAKOIIMX HAa  BMELIATENbCTBO  YCTPOIACTB,
onpeneNeHHbIX B JIONONHUTENBHBIX TMONOXEHMSIX, M TNPHMEHEHHEe HOPYrux
O0BEKTHBHBIX Mep, TEXHHUYECKas OCYLIECTBUMOCTb KOTOPbIX Oblna moaTBepXkIeHa U
HCIIONIb30BaHUE KOTOPhIX Obuio cornacoBaHo CoeeroM ympaBisoomux (B
JanbHeitlueM nmeHyeMbiM "CoBeToM") M Mocie KOHCYIbTalHid MexXTy AreHTCTBOM H
Caareitiunm [Ipecronom. '

B OTHOLIEHHH OCTYNA B COOTBETCTBHH CO CTaTheil 5.a.i1). BU3yanbHOE HabNOAEHHE;
MOACUET YHETHBIX E€AHMHMI ANEPHOrO MaTepHaiyia, Hepa3pylualolque U3MepeHus |
otbop npob; ucnonas3oBaHUe YCTPOHCTB MUl OOHapyXKeHHss U M3MEPEHHs pagHaLiy;
M3YYEHHE YYETHBIX [OKYMEHTOB, KaCalOLIMXCS KOJHYECTBAa, IMPOMCXOXAEHHUA H
pa3MeleHus Matepuasia; orbop npob okpyxkaroueit cpenbl; U MPUMEHEHHE OPYrUX
00BEeKTMBHBIX Mep, TEXHHYECKask OCYIIECTBUMOCTb KOTOPbIX ObUla MOXTBEpPXKAEHA U
HCIIOJIL30BAHME KOTOPbIX ObuIO coriacoBaHo COBeTrOM W MOCHE KOHCYJAbTauuii
Mexay AreHTcTBoM Hu CasreittuuM Ilpectonom.

B oTHOoweHnH g0cTyNa B COOTBETCTBHH CO craTheli 5.b.: BH3yanbHoe HabmoaeHue,
orbop npob okpyxaroleit cpenbi; UCNONb30BaHHE YCTPOMCTB Ans OOHapyXeHHs U
M3MepeHUs paavallH; H3yuyeHHe KaCaloLUIMXCsA TrapaHTHH INPOM3BOJACTBEHHBIX H
OTIPY30YHBIX YYETHBIX IOKYMEHTOB, M TNPHUMEHEHHE IAPYrHX OOBEKTHBHBIX Mep,
TEXHHYECKass OCYIIECTBUMOCTb KOTOPbIX Oblla MOATBEpKA€HAa W HCMOJIL30BaHHE
KoTOpbIXx ObUIO cormacoBaHo COBETOM H NOCHEOYIOLIMX KOHCYJbTaUMH MEXIy
ArentctBoM u Cesareiimnm IIpecronom.

B otHomenuu gocryna B COOTBETCTBHM €O CTaThbeii 5.c.. orbop npob oxpyxarouyeit
Cpenbl U B Clydae, €CM pe3ysIbTaThl HE MO3BOJSIOT PELIMTh BONPOC WIH YCTPaAaHHTh
HECOOTBETCTBHE B MECT€ HaXOXIEHMS, ONpEAEeHHOM ATeHTCTBOM B COOTBETCTBUM
CO crarthed 5.C., MHCMOJBL3OBAaHHE B 3TOM MeECT€ HAXOXJEHHA BH3YaJIbHOTO
HabmoneHus, ycTpoicTB Ans oOHapyXXeHUs U U3MEPEeHMs paldaurd ¥ NMPUMEHEHHe

no cornacopanuo Mexay Cesaredwum IlpectoroM U AreHTCTBOM Jpyrux
0OBEKTHBHBIX Mep.

Cratbs 7

Ilo npocebe Cpareiimero Ilpectoma ArewrctBo u Cesarediwnit  Ilpecron
JOTOBapHBAIOTCA B OTHOUIEHHM PETYIMPYEMOro AOCTyna B DPaMKaX HaCTOALLEro
Ilporokona ¢ LienbIO NPEROTBPAILEHHA PACKPBITHS YYBCTBUTENBHOM C TOUYKU 3pEHUA
AIZIEPHOTO pacrpocTpaHeHus MHOpMaLuK, BbIMONHeHUs TpeboBaHuil Ge3onacHocTH
MM (HM3MYECKOi 3alMThl WIM C Lenbio obecneueHHs 3alMThl HAXOMALIEHCH B
4aCTHOH COOCTBEHHOCTH MJIM KOMMEPYeCKH UYyBCTBMTENbHOH MHpopMmauuu. Taxue
JOTOBOPEHHOCTH HE MNPENATCTBYIOT ATEHTCTBY OCYLIECTBIATh JAEATENbHOCTD,
KOTOpas sBjsiercs HeobxomuMo#t ams obecneueHus ybeanTeNbHON yBEPEHHOCTH B



OTCYTCTBMM  HE3asBJIEHHBIX  SAEPHOrO0  MaTepuana M JEATENbHOCTH B
COOTBETCTBYIOILIIEM MECT€ HaxOXJEHUsd, BKJIoYas pewmeHde moboro Bompoca,
OTHOCSIILEroCst K MPaBUIBHOCTH M NMONHOTe MHHOPMAalUMH, O KOTOPOil FOBOPHTCS B
CTaThbe 2, WJIH YCTPaHEHHE HECOOTBETCTBHUS, OTHOCALIEroCs K 3TOi HHPOPMALHH.

b. Cesreiinmii  Ilpecron MoXeT npd mnpemocraBjieHMH HWHGOpMauuM, O KOTOPOH
rOBOPHTCA B CTaThe 2, HHGOPMHPOBATh Ar€HTCTBO O MECTAaX Ha IUIOLNAZIKE WJIM B
MECTe HaXOXJIEHHS, Ha KOTOPBIX MOXKET MPUMEHATLCS PEryNHpyeMblid JOCTYI.

c. Ho BcryruieHuss B cwiy JoObix HeoOxoaumbix JIOMONHMTENBHBIX TOJIOXKEHHMH
Cesreiinit  Ilpecron Moxer npuberHyTb K peryiMpoOBaHHIO JOCTyna B
COOTBETCTBUH C MOJIOKEHHSAMM IyHKTA a. BhILLIE.

Cratps 8

Huuro B HacrosmeM IIporoxone He mnpenstctByer Casareiimemy Ilpecrony
NPENOCTaBJATh AT€HTCTBY AOCTYI K MECTaM HaXxOXAEHMUS B JONOJTHEHHE K TEM, O KOTOPBIX
FOBOPUTCSl B CTaTbiX 5 M 9, WIM MpPOCUTb AreHTCTBO O NPOBEACHHM NEATENIBHOCTH 110
TIPOBEPKE B KOHKPETHOM MECTE€ HaXOXAEHHA. AreHTCTBO HE3aMEUIMTENBHO IPHIIAaraeT BCE
pa3yMHble YCHIIHA JUIS OCYILECTBJIEHHsS JeHCTBHIT B COOTBETCTBHH C Takoi npockOoit.

Crates 9

Ceareitnuii Ilpecton npenocrasisgeT AreHTCTBY AOCTYI K MECTaM HaXOXXKICHM,
onpeneneHHbIM AreHTCTBOM ansi otOopa mnpob® okpyxatomieil cpembl Ha OOLIMPHOMH
TEPPUTOPUH, mNpH ycioBuu, 4yro ecnu Cesreiimuit IIpecron He uMeeT BO3MOXXHOCTH
NpeROCTaBUTh TakOoM JocTym, To Csrreiimuii [TpecTon npunaraer Bce pa3syMHbIE YCUIHSA UIS
yOoBieTBOpeRus TpeOoBaHMIT AreHTCTBAa B aJbTEPHATUBHBIX MECTaX HAXOXACHHA.
AreHTCTBO He 3ampalnMBaeT TaKOH JOCTYNm A0 Tex Mop, moka orbop nmpob okpyxaroleit
cpexnbl Ha OBUIMPHOH TepPHUTOPHM M TIpOUEIYPHbIE MEPHI A €ro NPOBEAEHHsI He 010OpeHb!
CoBeToM M He NPOBENCHBI KOHCYIbTaLHH Mexay AreHTcTBOM M CesreiimuM Ipecronom.

Cratps 10

ArenrcTBo MHpopMupyer CesTeiimuii IIpecron o:

a JesrenbHOCTH, OCyllecTBIEHHOH B paMkax Hactosmero IIporokona, Btovas
JeATENbHOCTE B OTHOLIEHMH JIOOBIX BONMPOCOB MJIM HECOOTBETCTBHH, KOTOpBIE
ArenrctBo goBeno nao cBeneHus Cesreiimero Ilpecrona, B  mpenenax
HIECTUACCATH AHEH NOCHE OCYLIECTRIEHUSE ATEHTCTBOM 3TO# NEATEIbHOCTH.

b. Pesynbrarax nesTeNnbHOCTH B OTHOWIEHHM JIOOBIX BONMPOCOB MJIM HECOOTBETCTBHUI,
KOTOpble ATEHTCTBO I0BENO N0 cBeneHus Cesreimero Ilpectona, no BO3MOXXHOCTH
ckopee, HO B MOOOM Cilyyae B TeYeHHWE TPUAUATH JHEH IOCie TMOJYHeHHs
AreHTCTBOM 3THX p€3YJIbTaTOB.

c. BriBonax, KOTOpbIE OHO CAENANO B PE3YNLTATE CBOEH AEATENBHOCTH B COOTBETCTBHH
¢ HacroawumM IIporoxosioM. Taxue BHIBOAbI MPEAOCTABAAIOTCA €XETONHO.



HAJHAYEHHE HHCIIEKTOPOB ATEHTCTBA
Cratbs 11

a. 1) I'enepanbhblil AupekTop yBegomiser Cesreitmuii Ilpecton o6 yrBepkneHuH
CoseroM mo6oro JOKHOCTHOTO JIHL2 AreHTCTBA B Ka4eCTBE MHCIEKTOpa 1O
rapaiTiaM.  Ecium Cesreitimmuii Ilpecron He wussemaer I'eHepanbHOro
OHPEKTOpa O CBOEM OTKIOHEHMH TaKOro JOJDKHOCTHOrO JMUA Kak
uHcnexropa s Cesreiimero Ilpecrona B TeueHue Tpex MecsLeB Nocie
TnoJy4eHust ysenomnenus o6 yreepskaeHuu CoBETOM, HHCIIEKTOP, O KOTOPOM

TakuM 06pazoM yBenomsieH Casreiiuii IIpecTon, cuuraercs Ha3HaYEHHBIM B
Cesreitnii Ilpecron;

i) I'eHepanbHblii  nupexTop, neiicTBys B oTBer Ha mnpockOy Cearefiwero
Ilpecroma wmnu mno  coOCTBeHHOW  MHHMLMaTHBE, HE3aMEANMTENLHO
nHpopmupyer Cesreiimmuii Ilpecton 06 oT3biBe HaszHauenus Jmoboro
AOJDKHOCTHOTO LA B KayeCcTBe UHcnekropa Ans Cesrefiwero Ipectona.

b. YBegomieHHe, 0 KOTOPOM TFOBOPHTCA B IMYHKTE a. BbIlIE, CYHTAETCA MOJYUECHHBIM
Cesareiituum IlpecTonoM uepes3 cemb nHeH mnocie AaThl HanpaBjieHUA ATEHTCTBOM
Takoro ysenomJieHus Cesreiimemy [IpecTomny 3akasHOH KOppeCnOHACHUHEH.

BH3EBI
Crarbs 12

Ceareitunii Ilpecron B TeyeHue OZHOrO MecsLa MOCHE MOMY4EHUs 3anpoca o6
3TOM B CJly4ae He0oOXOAHMOCTH MpPENOCTaBIAeT YKa3aHHOMY B TaKOM 3anpoce Ha3sHaYeHHOMY
MHCIEKTOPY COOTBETCTBYIOIIHE MHOIOKpAaTHbIE Bbe3fHbie/Bble3nHbIE W/WIH TPaH3UTHbIE
BH3b1, KOTOpble 00ecneyaT HHCMEKTOPY BO3MOXXHOCTb Bbe3/a H NMpeObIBaHus Ha TEPPUTOPHHU
ITB B uensx BeinmosnHeHus ero/ee ¢yHkumit. JloOble TpeOGyemble BU3bI NEHCTBUTENbHBI B
TeYEeHHE HE MEHee OJHOro roja M B cilydyae HeoOXOZMMOCTH BO30OOHOBJIAIOTCA Ha MEPHON
HasHa4yeHus nHcnexropa B Ceareiinnii Ipecron.

AONOJHHUTEJIBHBIE NOJIOXEHHAA
Cratps 13

a. B Tex cmyuasx, kxorma Cesrefimmii [TpecTon MM AreHTCTBO YKa3blBalOT Ha
HeoOXxoAMMOCTb ompeenuTs B JIOMONHUTENbHBIX NOJOXKEHMAX, KakuM oOpaszom
ClIeNyeT NPHUMEHSITb Mephl, M3NOXeHHble B HactosweM I[Iporoxone, Cesreiwumii
Ilpecton M AreHTCTBO COrnacoBLIBAIOT TakHe J[OMOJHHUTENbHBIE MOJIOXKEHHA B
Te4YeHHE JIEBAHOCTAa JIHEl nmocie BCeTymieHus B cuiy Hacrosawero IIporokona wnu, B
TeX CJyyasx, KOrAa yKa3aHMe Ha HeoOXOAUMOCTb Takux JIOMONHUTENbHBIX
TNOJIOXKEHHH JaeTCs Nnocie BCTYIJIEHHs B CHTy HacTosiuero IIpoTokona, - B TeyeHue
J€BSHOCTA [IHEM MOCJE AaThl TAKOIO YKa3aHMs.

b. Ho Berymienns B cuiny Jnobbix HeoOxoauMelx JIONMONHHTENBHBIX MOJIOKEHUH
AreHTCTBO MMEET NPaBo MPUMEHATH MEpbl, H3NOXEHHbIE B HacTosuieM IIpoTrokone.
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CHCTEMEI CBA3HA
Crates 14

Ceareiimumii IIpecton gaer paspemeHue AreHTCTBy CBOOOAHO HCMOJL30OBaTh AMA
cmyxeOHbIX Lieyilel CHUCTeMbl CBSA3M MEXAYy HWHCnekropamMu AreHrcrBa B ITB
IleHTpanbHBIMU YYpexXOeHUsIMH AreHTCTBa W/MnM PervoHanbHbiMM 610pO, BKJIOYast
niepenavyy B HEABTOHOMHOM MJIM aBTOHOMHOM pekuMe HHGOpMaluy, MocTynaloen
OT YCTPOICTB AreHTCTBA A1 COXPaHEHUs /MU HaOMIONeHN WK IJIA M3MEPEHMI, U
obecrieynBaer 3alUTy TaKOH CBA3M.  ATEHTCTBO TNOCJHE KOHCYJIbTalLMi CO
CearefimuMm IlpecTonoM MMeeT TNpaBO HUCTOJBL30BaTh YCTaHOBJIEHHBIE Ha
MEXIYHapOAHOM YPOBHE CHCTEMBI MPSAMOii CBA3H, BKIIOYAs! CIyTHUKOBbIE CHCTEMBI
M Opyrue BUABI AanbHel cBA3M, He ucnone3yemble B ITB. Ilo npocbbe Careiimero
Ilpectona unu AreHrcrsa nogpoOHOCTH, KacalOLIMEC OCYLIECTBJIEHHs 3TOTO IyHKTa
B OTHOLIEHUHU Nepefayd B HEABTOHOMHOM MJIM aBTOHOMHOM pexxuMe HH$OopMaLuu,
MOCTyNaoLel OT YCTPOICTB AreHTCTBa IUIA COXpaHeHMA WHWIW HabmopgeHus unu
IUIS U3MEPEeHUH, onpeaenaoTcs B JJOMONHUTENbHBIX NOJOXEHUAX.

Ilpu ycraHOBNEHHH CBsi3u U nepenadye MHGOPMALMH, Kak 3TO NpeaycCMaTPHUBAeTCs B
TIYHKTE a. Bblllle, Ha[yIeXaluM oOpa3oM yuuThIBaeTcs HeobxoauMocTh obecrieueHus
33MMTHI MHPOpMaUuK, sBjsIOLIecs OOBEKTOM COOCTBEHHOCTH, WM KOMMEpHYECKH
YyBCTBUTENIbHOW HH(OpMALUMM MM TOH HHGOPMALMH O KOHCTPYKLUMH, KOTOPYIO
Casreitmnii Ilpecton cuuraer 0c060 HyBCTBUTENBHOM.

3AIIIATA KOH(DHI[EHHHAJIBHOf[ HHPOPMAIIHA
Cratbs 15

ATreHTCTBO MOIZIEp>KUBAeT CTpOruii pexxum obecneuvenus 3¢ ¢exTuBHONM 3aIMUTBI OT
PACKpBITUSI KOMMEPUYECKUX, TEXHOJIOrMYECKHX U NPOMBILIJIEHHBIX CEKPETOB U APYroif
KOHpUIAEHUHAIBHOH HHGOPMALIMK, KOTOpasi CTAHOBMTCSA €My M3BECTHOMN, BKIIOYas
TaKyl0 HMH(OpMAalLMIO, KOTOpas CTAHOBMTCS M3BECTHO AreHTCTBY B Xoje
ocyuiecTBleHUs HacToguero [IpoTokona.

PexuM, 0 KOTOpPOM TrOBOPUTCS B MNYyHKTE a. BbIIE, BKIIOYAET, B YaCTHOCTH,
TIOJIOKEHHs, OTHOCSLIMECS K:

i) oflMM NpPUHUMNIAM M CBS3aHHBIM C HHUMHM MepaM N0 OOpalieHHIO C
KOH(puaeHUHanbHOI HHpOpMaLMeii,

i) YyCNOBMAM HaiiMa nepcoHaNa, KacCaloIMMCs 3alIUThl KOHPHUIEHLHANBHOR
uHpopmauum;

iii) npoueaypaM B Ciy4asX HapylI€HW MM NpEeAnojaraeMblX HapyLIeHHi
KOHHAEHUHANILHOCTH.

PexuM, 0 KOTOPOM TOBOPHUTCS B MyHKTE a. BbILIE, YTBEPXKOACTCS U MEPUOLUYECKH
paccmatpuBaercs CoBeToM.

11



NPHUIOKEHHAA
Crarps 16

a. IMpunoxeHus k Hacroswemy IIpOTOKONy SABIAIOTCS €ro HEOThEeMNIEMOH YacThlo. 3a
MCKJIIOYEHHEM LieNieii BHeceHus nornpaeok B [Ipunoxenus, tepmun "TIporokon”, kak

OH ynoTpednsercs B HacroswmeM AokyMmeHTe, o3Hadaer IIporokon u IlpunoxkeHus,
BMECTE B3SIThbIE.

b. B nepeuyeHbp BUROB [OEATENbHOCTH, YyKasaHHBIX B IIpunoxenuu I, U nepedeHb
obopynoBaHusi M Marepuana, ykasaHHbix B IIpunoxenum II, Coserom Moryt
BHOCHTbCA IONpPaBKH MO pekoMmeHpmauMu co3gaHHoii Coserom paboueit rpymmnbl
9KCTIEPTOB OTKPBITOro coctaBa. JhoOas Takas nompaBka BCTYNaeT B CHIy uepes
yeThIpe Mecsia nocie ee npuHsaTua CoseTom.

BCTYILIEHHUE B CHIY
Crartbsa 17

a. Hacrosmui IIpoTokon BCTYmaer B CHJY TOCHE€ TMNOANHCAHHA TNPEACTABUTENAMH
Casreiiero IIpecrona u Arenrcrsa.

b.  Cssreiimuii IIpecton moxer B moboe BpeMs 1m0 Toro, kak Hacrosmuii IIpoTokon

BCTYNIUT B CHJY, 3asiBUTb, yTo CBaAreiimnii Ilpecton Oyaer nmpHMeHATb HacTOAIIUM
IIpoTokon Ha BpeMeHHO#! OCHOBE.

o

I'eHepanbHbIH AUPEKTOP HE3aMEAIHTENbHO HHPOPMHpPYET BCE rOCYAapCTBa - WIEHB
ArentcTBa 0 J0OOM 3aABJieHMH O mpHMeHeHMH Hacrosiuiero IIpoToxona Ha
BPEMEHHOI OCHOBE M 0 €ro BCTYIJICHHH B CUITY.
ONPEJAEJIEHWS
Cratps 18

Hns ueneit Hacrosmero I[IpoToxona:

a. OTHocsIMECH K sepHOMY TOIUIMBHOMY HMKITY Hay4HO-HCCieIOBaTeNbCKue |
OMNBITHO-KOHCTPYKTOPCKHE pabOThl O3HAYAIOT AEATENBHOCTb, KOTOpas KOHKPETHO
OTHOCHTCA K JroOoMy acnekTy pa3pabOTKM mpouecca MIM CHCTeMsl ToGoro u3
ClleqyroLero:

- KOHBEPCHH SAIEPHOTO MaTepHaa,
- oborawenys AAEpPHOro MaTepUana,
- M3rOTOBJIEHUA ANEPHOIO TOTUIMBA,
- peaxkTopos,

- KPUTHYECKHX COOPOK,

- nepepaboTKu ANEPHOro TOTIMBA,
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- 06paboTku (He BKIIOYas MEPEYNakOBKH MW KOHAULMOHHUPOBAHUS, HE
NpeXyCMaTPUBAIOLIEr0 pasZieIeHUs 3JIEMEHTOB, JUIA XPaHEHUs WU
3aXOPOHEHUsI) OTXOJOB CPEAHEr0 MJIM BHICOKOTO YPOBHS aKTHBHOCTH,
COJep>KallHX IUTyTOHMH, BBICOKOOOOTaLIeHH bl ypaH WM ypaH-233,

HO HE BKIIOYAIOT [ESTEIbHOCTh, OTHOCSLIYIOCS K TEOPETHYECKHM  HIIH
¢byHnaMeHTaNbHBIM HayYHBIM HCCIENOBAaHUSAM MM K Hay4HO-HCCIIEJOBATENIbCKUM M
OMBITHO-KOHCTPYKTOPCKMM ~ pafoTaM MO  MNPOMBILUIEHHBIM  NPUMEHEHHSAM
PaZHOM30TONOB, MEAMUMHCKUM, THAPOJIOTHYECKHM M  CeNbCKOXO3SHCTBEHHBIM
NMPHMEHEHHUSIM, M3YYEHHIO MOCNEACTBUI Ul 3[I0POBbsS H OKpYXKarolleit cpeapbl U Mo
YCOBEpPLIEHCTBOBAHHUIO TEXHUYECKOTO O0CTyKMBaHMS.

Ilnomanka o3Ha4aeT TEPPUTOPHIO, TPaHULBI KOTOpOi omnpeneneHsl CesreimiuM
IlpecTonoM B cooTBeTCTBYIOLIEH HHPOPMALIMM O KOHCTPYKUMH YCTAaHOBKH, BKJIIOYas
OCTAQHOBJIEHHYI0 YCTaHOBKY, a TaKXXe B COOTBETCTBYIOLIEH WHPOPMauUUH O MeCTe
HaXOXJeHUs BHE YCTAaHOBOK, rae OObIMHO HCMOJL3YeTCs SACPHbIA Marepuan,
BKJIIOYas 3aKPHITOE MECTO HAXOXAEHUS BHE YCTAHOBOK, e pPaHEE UCMOIL3OBANCS
AnepHbIi MaTepra (KOTOpble OrPaHHYMBAIOTCS MECTaMH HaXOXAEHHUS, re UMEIOTCH
ropsiuMe KaMepbl MM OCYIIECTBIANACh AEATENBHOCTb, CBS3aHHAs C KOHBEpPCHUENd,
oboraueHrneM, H3roToBNeHHeM WUy nepepabortkoii Tonnuea). IInowanka Bxmoyaer
Takxe BCe OOBLEKTHI, COBMECTHO pa3MelleHHbIE C YNOMSIHYTHIMH BbILIE YCTaHOBKOMH
WIH MECTOM HaXOXJEHHUi, C LeJbl0 IPEeNOCTaBIE€HHWA WIM HCIOJNb30BaHHA
CYLIECTBEHHBIX CPEACTB obecreueHusi, BKIIOUYAs: ropsuue kamepsl ais o6pabortku
o6NMyyeHHBIX MaTepHasiOB, He COAEpXKALIMX SAEPHBbI MaTepuan, YCTaHOBKM JUIA
06paboTku, XpaHEHUs W 3aXOPOHEHHss OTXOAOB;, a TaKKe 3[aHMs, CBsA3aHHbIE C
COIJIaCOBaHHOW JAEATENbHOCTBIO, onpeneneHHoi Casreitmmum Ilpecronom B
COOTBETCTBHH CO CTaTbeil 2.a.1v) BblUIeE.

ChsTast ¢ BKCILTyaTaUuM YCTAHOBKA HJIM CHATOE C 3KCILTyaTalii MECTO HaXOXKAeHHA
BHE YCTAHOBOK O3Ha4alOT OOBEKT MJIM MECTO HaxOXIAEHHHA, Ha KOTOPbIX
AEMOHTHPOBaHbl MJIM CHENaHbl HENPUrOAHBIMM K OJKCIUTyaTaluMH OCTaBLIMECH
KOHCTPYKUMM M oOopynoBaHue, BaxkHble 1A ee(ero) HCIONb30BaHMsA, TaK YTO
OHa(OHO) He MCMONb3YeTCs IS XpPaHEHUs AAEPHOTO MaTepualia U He MOXeET fanee
UCMONB30BaThC AN oOpalieHust ¢ sAepHBIM MarepuajioM, ero obpaboTku wnm
UCMOJIB30BAHHUSL.

OcraHoBIEeHHas YCTaHOBKAa HWJIIKM 3aKpBITOC MECTO HAXOXKIACHHA BHE YCTAHOBOK
03HaYyalT OOLEKT UJIH MECTO HaxoxOeHHA, SKCIUTyaTauusi KOTOpPBIX NpEKpaluleHa H
H3 KOTOPbIX H3BAT xnepuuﬁ MaTepHal, HO KOTOpPbIC HC CHATHI C IKCILTyaTaUMH.

BricokooOoraueHHbI ypaH O3Ha4aeT ypaH ¢ oOoraimeHueM Mo H30TOmy ypaH-235
20% wunyu BhlLIE.

OT6op npob okpyxatoreif cpeibl B KOHKPETHOM MECTE HaXOXAEHUA O3Ha4yaeT oT6op
npo6 oxpyxatomeii cpenpl (Hampumep, BO3IyXa, BOAbI, PaCTUTENBHOCTH, MOYBBI,
3arpssHeHMil) B ONpefieeHHOM  ATEeHTCTBOM  MeCTeé  HaXOXIEeHHs |
HEMOCPEACTBEHHOM OIM30CTH OT HEro C LUENbIO COAeHCTBUSI ATEHTCTBY B OATOTOBKE
BLIBOJOB 00 OTCYTCTBMM HE3asBIIEHHBIX SEPHOrO MaTepuHajla WIH sHepHoi
AEATENLHOCTH B 3TOM OMPEENIEHHOM MECTE HaX0XKACHHU.
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£ OTt6op npo6 okpyxxaroweii cpeapl Ha OOLIUPHO# TeppUTOPHH O3HadaeT oTHop npod
OKpyxaiwomei cpenpl (HanpuMep, BO3AyXa, BOIBI, PAaCTUTENBLHOCTH, TIOYBBI,
3arpsi3HeHHi) B pAZNE ONpenelleHHbIX ArEHTCTBOM MECT HaXOXKACHHA C LEJbIo
CONEHCTBUA AreHTCTBY B MOArOTOBKE BBIBOXOB 00 OTCYTCTBMHM He3asBJICHHBIX
SIIEPHOTO MarepHaila UK sAepHOi JeATeNbHOCTH Ha OOLIMPHOH TEPPUTOPHUH.

h. AnepHblii MaTepuan COrIaCHO ONpenAeNeHHI0, NaHHOMy B cratbe XX VYcrasa,
o3Hayaer mobo#l MCXoaHBIH MaTepuan WK moboit cneunanbHbIi pacernAoIUics
mMarepual. TepmMuH "ucxopHblit MaTepuan" He AOMKEH TOJNKOBAaTBCS Kak
npuMeHsiolmiics K pyae wim otxoaam pyast. Jhioboe ompenenenme, nanHOe
CoBeroM B cooTBeTcTBHU co cTaTheil XX YcTaBa AreHTCTBa rocne BCTYIUIEHHS B
cuny Hacrosmero Ilporokona, KkOTOpoe paclIMpA€T CIHCOK MaTepualioB,
CHUMTAIOLUXCS MCXOAHBIM MAaTepHaiOM WIH CHEeLHUAIbHbIM PaCIIETUIAIOIHMCH
MaTepuanoM, BCTYNAaeT B CHJy B COOTBETCTBHM C HacTtosmuM ITpoTrokonoM Toabko
rocne npuHAaTua Ceareiimum ITpectonom.

i. VYcraHOBKa O3HauyaeT:

i) peakTop, KpHMTM4YeCKyrd cOOpKy, 3aBON MO KOHBEPCHM, 3aBOA IO
M3rOTOBJIEHHIO, NepepabaThIBAIOIYI0 YCTAHOBKY, YCTAHOBKY JUIS pasAeNeHHs
M30TOMNOB WIH OTAENbHOE XPaHWIHINIE, HIIH

i1) moboe MeCTo HaxoXAeHHs, rae 0ObIYHO MCTIONb3YETCs ANEPHbI MaTepHan B
KOJIU4ECTBaxX, NMPEeBbILIAIOMNX OAUH 3P (PEeKTUBHBIH KHIIOrPaMM.

j. Mecro HaxoxzeHus BHE YCTaHOBOK O3HauaeT Jo0oi oObekT uim moboe Mecro
HaxOKJEHHs, KOTOpble He SBJAIOTCA YCTaHOBKOHW, M rae OOBIMHO HCMONB3YyeTCs

SICPHBIH MaTepHan B KOJMYECTBax, paBHbIX OZHOMY 3(deKTUBHOMY KWIIOrpaMMy
WJIK MEHee.

COBEPHIEHO B Bene 24 cenrsiOpsa 1998 roaa B asyx sk3eMmisipax Ha (paHLy3cCKOM
A3bIKE.

3a CBATEUIIIAHN ITPECTOJT: 3a MEXIYHAPOTHOE ATEHTCTBO
ITO ATOMHOMU SHEPI'MH:
(noamnuce) (noanuce)
Mapuo enapu Moxamen Dnbbapaneit
ITocTosHHBII NPEACTABUTEND I'enepanbHbIi qUpekTOp
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i)

vii)

IMPUJIOKEHHE I
IMEPEYEHb BHJIOB JEATEJILHOCTH, O KOTOPBIX TOBOPHUTCA

B CTATBE 2. A.1V) HACTOAIEI'O ITPOTOKOJIA

H3rorosneHue poTOpHLIX TpYO st ueHTpUGyYr Unu cbopka ra3oBbIX LEHTPUDYT.

PotopHble TpyObl g neHTpudyr O3Ha4alOT TOHKOCTEHHbIE LMJIMHAPHI, OMUCaHHE
KOTOPBIX NpuBeaeHO B pasaene 5.1.1 b) Ilpunoxenus II.

IasoBble HeHTpUGYIH O3HAYAKOT LEHTPUGYrH, OMHCAHHE KOTOPBIX NPHBEINEHO BO
BBOJHOM 3aMevaHuM Kk pasneny 5.1 Ipunoxenus IL

Hsrotonenue nndpdy3sHoHHbIX Hapbepos.

HOubdysuonHbie Gapbepbl 03HA4alOT TOHKHME TIOpPUCTble GUILTPHI, OMUCAHUE
KOTOPBIX NnpuBeneHo B paszene 5.3.1 a) [Ipunoxxenus II.

H3roroBnenue unu cOOpka CUCTEM, UCTIOJB3YIOLINX JIa3ephl.

CucTeMbl, HCHONBIYIOUINE JIA3EPhL, O3HAYAIOT CHCTEMBI, BIJIIOYAIOUINE T€ NPEAMETEI,
ONKMCaHHe KOTOPbIX NpUBeneHo B paszaesne 5.7 Ilpunosxenus II.

HsrotoeneHue wnu cOopka 3J€KTPOMarHUTHBIX CENapaTopoB H30TOMOB.

OJIEKTPOMArHUTHBIE CEMNapaTopbl HM30TOMOB O3HAYaKOT T€ MNPEAMETbI, O KOTOPBIX
rosopurcst B pasaene 5.9.1 Ilpunoxenus II 1 koTopble coepxar HCTOYHHKHM MOHOB,
OIHCaHHe KOTOpBIX MpHBeneHo B pasaene 5.9.1 a) ITpunoxenns I1.

HsroTosnenue unu c60pka KOJOHH MM SKCTPAKLIMOHHOTO 0060pynoBaHusI.

KOJIOHHBI MJIM 3KCTPAKUMOHHOE 000pynoBaHUE O3HAYAKOT T€ NPEAMEThbI, OMHCAHUE
KOTOpBbIX TNpHBe#eHO B paspmenax 5.6.1, 5.6.2, 56.3, 56.5, 566, 567 u 5638
ITpunosxxenus 1L

HsroroBneHue  pasOenuTeNbHBIX — COMEA  WIM  BHUXpeBbIX  TpyOok A
a3pOAMHAMHYECKOro OboraleHus.

Pasnenvrenbhble comna WnM  BUXpeBble  TPYOkM JUIsi a’ponvHaMH4ecKoro
oforaiieHys 03Ha4arOT pasfeNUTeNIbHbIE COMIa M BUXpeBble TPyOkM, oOmnHcaHue
KOTOPLIX NMPHUBENEHO COOTBETCTBEHHO B paszaenax 5.5.1 u 5.5.2 Ilpunoxenus 1L

Hsroroenenue unu cOOpka CUCTEM reHepalMy YPaHOBO# MIa3MBbl.

CucreMb! _reHepauuy YpPaHOBO# Mjasmbl O3HAYalOT CHUCTEMBl IS TeHepaluH
YPaHOBOH IJ1a3Mbl, ONTMCAHUE KOTOPBIX NpUBEAEHO B pasaene 5.8.3 Ilpunoxenus II.



viii)

xit)

xiii)

Xiv)

HzroToBneHne UMPKOHUEBBIX TPYO.

IlupkoHueBble TpyObl oO3HayalOT TpyOBl, OMHMCaHHE KOTOPBIX TNPHBEACHO B
paszene 1.6 ITpunoxenus I1.

ITpoM3BOACTBO MJIM MOBLILIEHHE KaueCTBa TSXKENOH BOABI WIH ACHTEPHUA.

Tsaxenas pona uny aeiirepuil 03Ha4arOT geifTepuii, Tsxenyro Boay (OkcuA AeiTepus)
n moboe apyroe coeauHeHHe AeWTepus, B KOTOPOM OTHOLUEHHE YMCIa aTOMOB
aeifTepust K YMCIy aTOMOB Bogopoza npesbitnaer 1:5000.

HsrotoBneHue rpaguTa saepHOIt YUCTOTHI.

I'padur spepHO#t YMCTOTH O3HaYaeT rpadHT, ypOBEHb YHCTOTHI KOTOPOroO BHILIE, YEM
5 MMIJUTHOHHBIX YacTeif GOPHOro SKBUBAIEHTa, a TUIOTHOCTb MpeBbimaer 1,50 r/cm’.

H3rotoBneHmne KOHTeHEPOB i OOJy4E€HHOTO TOMIHBA.

Kownreiinep ans o6myueHHOro TOIIMBA O3HAa4yaeT €MKOCTh IJIA NMEPEeBO3KH W/WIH
XpaHeHus OOJIyueHHOro TOIUIMBA, OOecrevyMBaIOIIyI0 XHMHYECKYIO, TEIUIOBYIO H
paZlMaUMOHHYIO 3allMTY, 4 TaKke OTBOA TEMja pacnaja BO BpeMs NepeMelleHus,
NepeBO3KH U XPAHEHH.

H3roToBneHHe peakTOpHLIX YIPaBIAOLIMX CTEPKHEH.

PeakTopHple yNpaBAsOLIME CTEPXKHH O3HAYalOT CTEPXKHH, OMHUCAHHE KOTOPBIX
npueeneHo B pasaene 1.4 Ilpunoxenns 1L

H3rotoBnenune 6e30macHbIX € TOUYKM 3pEHUA KPUTHYHOCTH OakOB U pe3epByapoB.

DBesonmacHble c¢ TOYKM 3pEHMA KPMTHYHOCTH 0Oaku M _pe3epByaphl O3HAa4alOT Te
npeaMeThi, OMHCaHHE KOTOPBIX NpuBeneHo B pasaenax 3.2 u 3.4 Ilpunoxenus I1.

H3rotoBnexnue MaluH A pybkyu 0OIyueHHBIX TOTUIMBHBIX 2JIEMEHTOB.

Maiunbr mns py6bku obyyeHHBIX TOIIMBHBIX 3JIEMEHTOB 03Ha4al0T 06OpynoOBaHue,
OMNHUCaHHe KOTOpOro npuseaeHo B pasaene 3.1 ITpunoxenus 1L

Coopy>kenue ropaymx kamep.

T'opsuve xaMeppl O3Ha4alOT KaMepy MM COeIOMHEHHble Mexay coboii kamepsl
o6mumM o6veMoM He MeHee 6M’, cHabKeHHble 3aUMTON, pPAaBHON MM
npepmimatomeii skeuBaneHnT 0,5 M 6Gerona muoTHocThO 3,2 r/cM® mnn Gonee,

YKOMIUICKTOBAHHbIC OGOPYIIOBaHHeM AlA NPpOBCACHHA onepauuﬁ C UCNOJIBL30BaHHUEM
AUCTAHLHOHHOI'O YINIpaBJICHHS.




[TPHJIOXKEHME I1

I[MEPEYEHL COI''TACOBAHHOI'O OBOPYZIOBAHUA U HEAAEPHOI' O MATEPHUAJIA

1.1.

1.2,

JAJIA OTYETHOCTH OB 3KCIIOPTE U UIMITOPTE B COOTBETCTBHIA

CO CTATBHEH 2.A.IX)

PeakToph! M peakTopHoe 00opynoBaHue
KomnyekTHbIe saepHbie peaKkTopbl

SAnepHble peakTophbl, cnocoOHele paboTaTh B pPEXHME KOHTPOJMpPYEMOM
CaMOMOJAMEPKHUBAOLICHCA LEMHOM peakLUuH [ENECHMS, HCKII0Yas PpeakTopbl
HyJN€BOH MOUIHOCTH, KOTOpbIE OMNPEACIAIOTCS KaK PEaKTOpbl C IMPOEKTHBIM
MaKCHMaJIbHbIM yPOBHEM MpPOU3BOACTBA IUTYTOHHWA, HE [MPEBBILIAIOLIMM
100 rpaMMoOB B roa.

IMMOACHUTEJILHOE 3AMEYAHUE

"SnepHelit peakTOp" B OCHOBHOM BKITIOYAET Y3Jibl, HAXOALIMECS BHYTPH KOpPIIyca
peaxKTopa MM HEMOCPEACTBEHHO NPUMbIKAKOLIE K HeMy, 060pyaoBaHHe, KOTOPOE
KOHTPOJIMPYET YPOBEHb MOIIHOCTH B aKTUBHOH 30HE, U KOMIIOHEHTBbI, KOTOpPbIE
OOLIYHO conepXKaT TErUIOHOCHUTENL NIEPBOTO KOHTYpa aKTHBHOM 30HBI PeaKTopa,
WJIM BCTYTIAKOT C HUM B HEMOCPEICTBEHHbII KOHTAKT UJIH YIIPABIAIOT UM.

He npeanonaraercst MCK/lOYeHHe DPEAKTOPOB, KOTOpble HajnexauuM obpazom
moriM Obl MOABEPrHYThCS MoaubHKaLUMM A8 TNPOU3BOACTBa 3HAYUTENBHO
6onbumero kosudectsa, 4demM 100 rpamMMoB TUIyTOHMs B roa.  Peaxropsl,
npelHa3HayeHHele A JUIMTENBbHOH 3KCILTyaTalMH Ha 3HAYMTENIbHBIX YPOBHAX
MOILIHOCTH, HE3aBUCUMO OT CTENEHH UX BO3MOXKHOCTEH INPOU3BOACTBA IIIyTOHMS,
HE pacCMaTpHBalOTCA KakK "peakTophl HyJeBOi MOIIHOCTH".

PeaxkTopHbie Kopnyca BHICOKOr0 JaBJIeHHSA

Merannuuyecke kopmyca B cbope WIM HX OCHOBHblE YacTH 3aBOACKOTO
M3rOTOBJIEHHs, KOTOpbI€ CHELMaNbHO NpEAHa3sHaYeHbl WM NMOATOTOBJEHBI IS
PasMELIECHUs B HUX aKTHBHOM 30HbI SAEPHBIX PEaKTOPOB, KaK OHH ONpEAETEHb] B
mynkte 1.1. Bblle, u cnocoOHbie BbiepxHuBaTh pabouee JaBJICHHE
TETUIOHOCHUTEJIA TIEPBOTO KOHTYpa.

IMMOACHHUTEJILHOE 3AMEYAHUE

Bepxnsis rmMra KOpHyca BBICOKOIO JIaBJIEHMs PEaKTOpa OXBarbiBaeTCs
IMYHKTOM 1.2 Kak OCHOBHas, 3aBOJICKOI'O M3rOTOBJIEHHS, YaCTb KOPIyCa BBICOKOIO
IaBJIEHUS.

BHyTpeHHHe yacTu peakTopa (Hanpumep, NONAEPKUBAIOLINE KOJIOHHBI U TUIUTBHI
aKTHBHOI1 30HBI M PyrHe BHYTPEHHHE YaCTH KOPITyca, HanpasJsiiolmuye Tpyob! ans
perynupYIOIIMX CTEpXKHel, TelUtoBbie SKpaHbl, NEePeropoakH, TPyOHbIE peleTKH
aKTUBHOM 30HBI, MIacTuHbl Aubdy3zopa M T.4) OOBIYHO TMOCTABJIAIOTCA
MOCTAaBUIMKOM peakTopa. B HekoTOpbIX ciy4asx OnpefeNieHHble BHYTPEHHHE
ONOpHBbIE KOMIIOHEHThl BKJIIOYAKOTCA B M3TOTOBIEHHE KOPHyca BBICOKOTO



1.3.

1.4.

1.5.

1.6.

OaBJIEHUA. JTHU NpeIMeTbl ABAAIOTCA AOCTATOYHO BAXKHBIMU C TOYKH 3PEHHS
0e30MacHOCTH M HAIEXHOCTH JKCIUTyaTalWH peakTopoB (M CeHOBaTeNbHO, C
TOYKHM 3pEHHMs TrapaHTHHHBIX O00s3aTENIbCTB M OTBETCTBEHHOCTH TNOCTAaBHIMKA
peakTopa), 4ToObl MX MOCTaBKa BHE PaMOK OCHOBHOIO COTNAIIEHHMs O NMOCTaBKe
caMoOro peaxropa He crana Ol 06pI4HO npakTukoif. IToaroMy, xoTa oTHAenbHas
MOCTABKA 3THUX YHUKAJIBHBIX, CNELHANbHO NMpEeOHa3HaYEeHHBIX M MOArOTOBJICHHBIX,
BaXHBIX, KPYMHBIX M HAOPOrOCTOAIIMX mnpeaMeToB He oOs3arenbHo Oyner
paccMaTpuBaThCsl Kak Bhinajawowas u3 cdepbl HMHTEpPecoB, Takoit cmocob
NOCTaBKH CUHTAETCA MAJIOBEPOSTHBIM.

Mamunb! 405 3arpy3KH M BHIFPY3KHM PeaKTOPHOr0 TOMJIHBA

MaHunynastopHoe  obopynoBaHMe,  CneLMalbHO  NpeHa3sHaueHHOe WM
NIOATOTOBJICHHOE AN 3arpy3KH WIIH H3BJIeYeHUs TOIUIMBA U3 SAEPHBIX PEaKTOpOB,
KaK OHM OmpefeNieHbl B MyHkTe 1.1. BbllIE, KOTOpPOE MOJKET HCMOJNB3OBAThCH,
KOr/la peakTOp HAaXOOWTCA TMOA Harpy3kod, WM o001ajaeT TeXHHMYECKUMH
BO3MOXXHOCTAMH IUI1 TOYHOTO MNO3HLHOHMPOBAHHUA MIH OpPHEHTHPOBaHMS,
NO3BOJIAIOIUMMH NMPOBOANTL HA OCTAHOBJIEHHOM peaKTope CIOXKHbie paboThl no
neperpyske TOIUIMBA, TIPH KOTOPBIX OOBIMHO HEBO3MOXKHBI HENOCPEACTBEHHOE
HabJI0eHHe K MIPAMOH JOCTYN K TOTUIMBY.

PeaxTopHbIe ynpaBasioumye CTEPXKHN

C'repxc}m, CNEeLHAILHO NpEAHa3HA4YCHHbIC WJIH MOArOTOBJICHHBIC IJIA YNIPaBJICHUA

CKOPOCTBIO PEAaKLHH B SIEPHBIX PEaKTOpaX, Kak OHM OmpenencHbl B myHkre 1.1.
BBILIE.

ITOACHHTEJIbHOE 3AMEYAHUE

Crona e BKIIIOYAIOTCs,, TOMHUMO YacCTH, NMOrfomaroLled HeTPOHbI, €€ ONMOpPHBIE U
MOABECHbIC KOHCTPYKLHH, €CJIH MOCTaBKa MPOU3BOAMTCS PasflesIbHO.

Peaxropnbie TpyOb! BLICOKOr0 AaBJIEHUS

TpyOb1, kOTOpble cCrHeLUMaNbHO MpeAHa3HaYeHbl WM TOATOTOBJEHBI  IUIA
pasMellleHHs! B HUX TOMIMBHBIX 3JIEMEHTOB M TETUIOHOCHTES TIEPBOrO KOHTYpa B
peaxTopax, KaKk OHM onpezneneHbl B MyHkTe 1.1. Beiule, npu paboueM naBieHHH,
npesbimaomeM 5,1 MITa (740 ¢pyHT/kB. Atoiim).

Hupxonuesbie TPYObI

Tpy6e! unn cbopku TpyG M3 MeTanIMuyecKOro LMPKOHUSA WJIM €ro CILUIaBOB, 1O
Becy npesbiwaiomue 500 kr B TeyeHHe n060ro 12-Meca4HOro nepuoaa, KOTopbie
CMELHaANbHO TIPEeAHAa3HA4Y€Hbl MJHM MOArOTOBJIEHBI JUIA HCIMOJB3OBAHHUA B
peakTopax, Kak OHM OnpeaencHb! B MyHkTe 1.1. Bhitle, U B KOTOPbIX OTHOLIEHHE
1o Becy radpHMa Kk HMPKOHHUIO MeHbue yem1:500.



1.7.

2.1.

22.

Hacocbl nepsoro KOHTypa TenJoHOCHTENs

Hacocsl, cnelanbHO NpeaHa3HayeHHble WK MOATOTOBJIEHHbIE 13 MOAACPXKaHHs
LUMPKYJIALMH TEIUIOHOCHTENsA MNEPBOrO KOHTYpa SOCPHBIX PEAaKTOPOB, KaK OHHM
onpeneneHbl B MyHkTe 1.1. Bhbiwe.

MMOJACHUTEJIbBHOE 3AMEUYAHUE

CrneunanbHO mpeaHa3Ha4YeHHbIE WM NMOATOTOBJIEHHBIE HACOCHI MOTYT BKJIIOYATh
CJIO>KHBbIE, YMJIOTHEHHbIE MJM MHOTOKPAaTHO YIUIOTHEHHBIE CHCTEMBl IS
NPEfOTBPAIIEHHUS YTEYKHM TEIUIOHOCHTENs MNEpBOro KOHTypa, TI€PMETHUHHIE
HacoChl M HAacOChbl C CHCTEMaMH HWHEpLHalbHONH Macchl. JTO OnpenesieHue
KacaeTcs HaCOCOB, aTTeCTOBaHHbIX MO kimaccy NC-1 MIH 3KBHBaJIEHTHBIM
CTaHIapTaM.

Hesipephble MaTepHabl AJIS PEAKTOPOB
HeHTepuii H TAXKENAA BOAA

Heiitepuii, Tsbkenas Boja (Okuch AedTtepws) M moboe apyroe COegHHEHHE
nedTepus, B KOTODOM OTHOLIEHWE [EHTepus K aTOMaM BOAOpOZA NpEBLIIAET
1:5000, npenHasHauyeHHbIE Ui UCMOJIL30BAHHA B ANEPHBIX PEAKTOpax, Kak OHH
onpenesieHsl B MyHkTe 1.1, BhiLe, B kKONMYeCTBaX, npesbimatomux 200 xr aToMOB
IeifTepus s moOOH OOHOM CTpaHbI-MONIyHaTeNlds B TedeHHe Jodoro
12-mecsuHOro nepuona.

Anepro-uucToid rpadpuT

I'padur, umeromuii creneHb YHUCTOTBHI BbINE S5-MUTHOHHBIX OOpHOro
SKBMBAJIEHTa, C IUIOTHOCTbIO Gonbie 4yeM 1,50 r/cM’, mpeaHasHaueHHBIA Ay
MCTOJB30BaHMA B AAEPHBIX PEaKTOpax, Kak OHM OrnpeneneHkl B MyHkTe 1.1 Bhlme,
B KOJNMuecTBax, npesbimaromyx 3x10° kr (30 MeTpuueckux TOHH) misA moboit
OIHOM CTpaHBI-NOJIyHaTeNA B TeueHHe oOoro 12-MecssyHOro nep1ona.

IMPUMEYAHUE

Jnsn ueneft 3KCMOPTHOrO KOHTPONsi TPABUTENLCTBO omnpenenser, Oyayt nau
JKCMOPTHBIE TMNAapTHX COOTBETCTBYIOIUErO BbILIEYKa3aHHBIM XapaKTepUCTHKaM
rpaguTa UCroNb30BaTLCS B SAAEPHBIX PEAKTOPAX.

YcranoBku aasi nepepaGoTkH 061y4eHHBIX TOMJIHMBHBLIX 3JIEMEHTOB H
o6opynoBaHHe, CHENHAJIBHO NpPEeAHAZHAUEHHOE HJIH NOArOTOBJEHHOE AJs
3TOro

BBOJHOE 3AMEYAHHME

IIpn nepepaborke oOOMyyeHHOro smepHOro TOIUIMBA TUYTOHMIT M ypaH
OTIENAOTCA OT BHICOKOAKTHBHBIX NMPOAYKTOB AENIEHUS W APYrMX TPaHCYPaHOBBIX
sneMeHToB.  JliA Takoro pasgeneHvs MOTYT HCHOJB30BaThCA pasjIMuHbIE
TEeXHOoJoru4eckue mnpouecckl. OpHako co BpeMeHem mnpouecc "Ilypekc" cran
HauOoJiee pacrnpoCTpaHEHHBIM M TNpPHEMJIEMBIM. OTOT MPOLECC BKJKOYAET



3.1.

pacTBopeHHe OOJyHYEHHOrO SAEPHOrO TOIUIMBA B  a30THOH KHCIOTE C
NOCNENYIOIUMM  BBIIEJIEHHEM YpaHa, IUIyTOHHMS M TpPOAYKTOB  AENEHHA
SKCTpakuMed pacTBopuTeneM c nomolnbio Tpubyrundocdara B opraHU4ECKOM
pasbasurene.

TexHonoruyeckde mMpouecchl Ha pasAMyHbIX ycraHosBkax Tuma "IIypekc"
AQHAJIOTHYHBI M BKJIIOYAIOT. H3MeNbyeHHe OOJyueHHBIX TOTUIMBHBIX 3JIEMEHTOB,
pacTBOpeHHE  TOIUIMBA,  3KCTPAaKLUMIO  pacTBOpMTENleM M XpaHeHue
TEXHOJIOTHYECKOM JKMAKOCTH. MoxeT uMeThcs Takke o0OpynoBaHue It
TETUIOBOH JAEHUTpALIMM HUTpaTa ypaHa, KOHBEPCUM HMTpaTa IUTyTOHHMS B OKHCb
WJIH MeTall, a Takoke A 00paboTku XHMIOKMX OTXOMOB, COAEPXAUIMX NMPOAYKTHI
AeNeHus, 10 noxydeHus GOpMBbl, MPUrOAHON M MPOAOIKMUTENLHOIO XPaHEHH
WM 3axopoHeHus. OfHakoO KOHKpeTHbie THNbI U KoHUrypaums obopynoBaHus,
BBITOJIHAIOLIErO 3TH (GYHKUMH, MOTYT pa3jM4yaTbCA Ha PassIMYHBIX YCTAHOBKAaxX
tuna "[lypekc" mno HECKONbKMM TNpPHYKMHAM, BKJIKOYass THUMBI H KOJHMYECTBO
oOmyyeHHOro  SiepHOro  TOMMBA,  MNOJQIexawero  nepepabotke, U
npeanoyiaraeMelii  Npouecc OCaXkKAEHMsA HW3BIEKaEMBbIX MaTepHalioB, a TaKKe
npuHuunbl  obecneyenns Oe30mMacHOCTH M TEXHUYECKOro oOCITyHUBaHMs,
NpHUCYyLIHe KOHCTPYKLIMH IaHHOH 06CTaHOBKH.

"VcraHoBka i1 nepepaboTky OOMy4EHHBIX TOMJIMBHBIX 3JIEMEHTOB" BKJIFOHYAeT
obopynoBaHHe U KOMIOHEHTBI, KOTOpbIe OOLIYHO HAXOIATCA B MPAMOM KOHTAKTe
¢ oOMy4eHHBIM TOTUIMBOM H OCHOBHBLIMHM TEXHOJOTHYECKUMH MOTOKaMHU SIEPHOTO
MaTepualia ¥ IPOAYKTOB JEJIEHHA, U HEMOCPEACTBEHHO YIPaBISAIOT HMH.

OTH npouecchl, BKNKOYas MOJHbIE CHCTEMbI Ui KOHBEPCUM IUIYTOHMSA MU
NPOM3BOACTBA METAJUIMYECKOTO TUIYTOHHS, MOTYT ObITh MAEHTHPULMPOBAHBI MO
MepaM, TNpUHMMaeMbIM JUisi TpPENOTBpalleHHs OMacHOCTell B CBA3M C
KPUTHYHOCTBIO (HampuMep, MepamHM, CBA3aHHBIMM C reomerpueii), obiyyeHHeM
(Hanpumep, MyTeM 3awuThi OT OOMY4EHHS) U TOKCHYHOCTBIO (HanpuMep, MepaMu
M0 yIEepKaHMIO).

IIpenmersl ob6opymoBaHHA, Ha KOTOpble, KaK CYMTAeTCH, DAaCNPOCTPAHAETCA
3HayeHue ¢pasel "M obopyaoOBaHHMeE, CNEUManbHO MpEAHa3Ha4YE€HHOE WIIH

noaroroBneHHoe" mnA  nepepaboTku OOMYHEHHBIX TOIMJIMBHBIX 3JIEMEHTOB,
BKJTIOYAIOT:

Mamusbi anst py6ku 06J1y4e HHBIX TOIJIMBHBIX 3J1EMEHTOB

BBO/IHOE 3AMEYAHME

O1o 060pynoBaHHe MCMONBL3YETCA AJi BCKPHITHS OOOJIOYMKM TOIUIMBA C UENBIO
NOCNEAYIOIEro pacTBOpeHHs O6yueHHOro aaepHoro Marepuana. Kak mpasuio,
MCHONB3YIOTCS CIELMaNbHO NpenHa3sHaueHHble, CKOHCTPYUPOBAHHBIE AN PyOKH
METajlla yCTPOMCTBa, XOTH MOXET HCMONB30BaTeCa M Gojiee COBEpIIEHHOE
obopynoBaHue, HanpuUMep Nazepsl.
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3.3.

JHUCTaHUMOHHO yrpasisieMoe 000pyAoBaHHe, CeLMaIbBHO NpeaHa3HaYeHHOE WM
NOArOTOBJIEHHOE IJsl MCIOJb30BAaHUA Ha YCTaHOBKE MO rnepepaboTke, Kak OHa
onpejesieHa Bbille, AN pe3ku, pyOku wuiau Hapeskd cOOpPOK, NMy4yKOB HIH
crepxkHeli 06y4eHHOT0 AAEPHOro TOIIHBA.

AncconbBepsl
BBOJHOE 3AMEYAHHE

B nucconbBepsl 0OBIYHO MOCTYMaeT W3MelbYeHHOE oTpaborasiiee TorMeo. B
5TUX 6e30macHBIX C TOYKM 3pEHHA KPUTHYHOCTH pe3epByapax oOJryueHHbIH
ANepHBIfi MaTepHas PacCTBOPSETCS B a30THOI KHMCJIOTE, M OCTAOIIHECS OOpe3kH
o6onouex BBIBOAATCA U3 TEXHOJIOTHYECKOrO MOTOKA.

BesomacHeie ¢ TOYKH 3peHHs KPHTHYHOCTH pe3epByapnl (HampuMmep, Majoro
IUaMeTpa, KOJbLEBbIE MMM NPSAMOYrONbHbIE pe3epByaphbl), CHELHAaNbHO
npeAHa3HaY€HHbIE WM NMOATOTOBJIEHHBIE JUI UCMOJBL30BAHHUA Ha YCTAHOBKE IO
nepepaoTke, Kak OHHM ONpeNeNeHbl BbIIUE, MNIA PaCTBOpEHHs OOIyuEeHHOro
ANEPHOr0  TOIUIMBa,  KOTOpble  CNOCOOHBI  BbIIEPXKHBaTb  OPSAUYIO,
BBICOKOKOPPO3MOHHYIO >KMAKOCTb W MOTYT OMCTaHLUMOHHO 3arpyXxaThCi H
TeXHU4YeCkH 0OCTyKUBaTBCA.

IKCTPAKTOPHI M 0060pyAOBAHME U1 IKCTPAKUMH PaCTBOPHTENIEM

BBOJHOE 3AMEYAHHE

B 3KCTpakTOpHI ¢ pacTBOpPHUTENEM MOCTYNMAET Kak PacTBOp 0OJy4eHHOro TOIIMBA
M3 JOHCCONBBEPOB, TaK M OpPraHUYECKHiHl pacTBOp, C MOMOINBIO KOTOPOro
pasnensAoTCs YpaH, TUIyTOHMH M TpOAykThl neneHuss. OOopymoBaHue s
SKCTPaKLUMM pPacTBOPUTENEM OOBIMHO KOHCTPYHpYercs Takum 0Opa3oM, HTOOBI
OHO YAOBJETBOPSIO >ECTKMM 3KCILTyaTalMOHHBIM TpeOOBaHUsM, TakUM, Kak
LIUTENbHBI CPOK CiyxObl 0e3 TexHuueckoro oOCHYy>KMBaHMA MJIH JIerKas
3aMEHAEMOCTb, MPOCTOTA B 3KCIUIyaTallMM W YNpPaBJIEHUM, a Takxke THOKocTh B
OTHOLIEHNH H3MEHEHUs NTapaMeTPOB NpoLecca.

CneuuanbHO npeAHa3HadYe€HHBIE WAM  TOATOTOBJIEHHBIE  3KCTPAKTOPBI  C
pacTBOpHUTENEM, TaKUe, KaK HacaJO4Hble MM MNyJbCALUHOHHBIE KOJIOHHBI,
CMECUTENBHO-OTCTOHHBIE anmnapaThl MK LEeHTPOOeKHbIE KOHTAKTHBIE anmaparsl
JUIS MCNONB3OBaHHA Ha YycTaHOBke no oOpaborke 0OMy4EeHHOro TOILIUBA.
OKCTPakTOpPHl C PacTBOPUTENEM HOJDKHBI OBITH YCTOHYHBBI K KOPPO3HOHHOMY
BO3EACTBHIO a30THOH KHUCNOTHL.  OKCTPaKTOpPhl C PaCTBOpUTENEM OOBIYHO
M3rOTABJIHBAIOTCA C COONMOAEHHEM Ype3BbIYaHHO BBHICOKHX TpeOOBaHH (BKIIOYast
NpHMEHEHHE CleLHaJbHbBIX METOIOB CBapkH, HHCMeKuMii, obecreyeHne M
KOHTPOJIb Ka4yecTBa) M3 MANOYIJIEPOOMCTHIX HEepXaBEWMX CTajel, THUTaHa,
LMPKOHHS HJIK APYTUX BBICOKOKA4eCTBEHHBIX MaTePHAJIOB.



3.4.

XumMuuecKHe pesepByaphl AJisl BbIAEPKHBAHHS WM XPAHEHUS

BBOJIHOE 3AMEYAHHE

Ha »stane okcTpakumu  pacrBopuTeneM  00pasyloTCs TpH  OCHOBHBIX
TEXHOJNIOTMYECKUX [OTOKA >XHMAKOCTH. Pe3sepByapsl IS BHIAEPKMBAHUA WIH
XpaHeHHs MHCNOJL3YIOTCA B JajbHeifuieii oOpaboTke Bcex Tpex TMOTOKOB
cleayromumM obpazom:

a)  pacTBOp YHCTOTO a30THOKUCIIOTO ypaHa KOHLEHTPHPYETCS BhIMapHBaHHEM
M MPOMCXOMUT MPOLIECC JEHUTPALIMH, Tle OH NPEBPALIAETC B OKCHA ypaHa.
OTOT OKCHA MOBTOPHO MCMONB3YETCS B IAEPHOM TOTUIMBHOM LIMKJIE,

b)  pacTBOp BBLICOKOZKTHBHBIX NMPOLYKTOB J€N€HUA OOBIYHO KOHLEHTpUpYETCS
BbIMApHBaHHEM U XPAHHTCA B BUAE KOHLIEHTPHPOBAHHO XHAKOCTH. ITOT
KOHLEHTPaT MOXXET BIOCJNEACTBUH MNpPOHTH BhINapuBaHWe MM ObITh
npeobpaszoBaH B popMy, PUTOAHYIO AJIt XPAHEHHs HIIM 3aXOPOHEHUS;

C) pacTBOp YHMCTOTO HHUTpaTa ILUTyTOHMS KOHLEHTPHPYETCA M XPaHHTCH 10
NOCTYIUIEHUss Ha AaibHeiliMe 3Tambl TEXHOJNOTMYECKOro mpouecca. B
YaCTHOCTH, pe3epByapbl Ajsi BblepKMBAaHUA MJIH XpaHEHUS PacTBOPOB
TUIyTOHUSI KOHCTPYHMPYIOTCS TAKMM 00pa3oM, 4yToObl M36exkaTh CBS3aHHBIX C
KPUTHYHOCTBIO MNpoOJieM, BO3ZHMKAIOWMX B pe3yibTaTe H3MEHEHUIl B
KOHLEHTpaLMHu Uiy dopMe JaHHOTO NOTOKA.

CneuManbHO npenHa3sHayeHHble WIM TOATOTOBJIEHHBIE  pe3epByapbl A
BbIEPXKHMBAHHUA MM XPaHEHHS ISl UCMOIB30BAHMA Ha YCTaHOBKE MO nepepaboTke
obiryueHHoro TonauBa. Pe3epByapbl 111 BBIAEPKUBAHUS MM XPaHEHHS JOJDKHBI
ObITb  YCTOHYMBEI K KOPPO3HOHHOMY BO3AEHCTBMIO a30THOM  KMCJIOTHI
PesepByapbl i BblAEPXKMBAHHA MM XpaHEHHA OOBIYHO HM3rOTaBJIMBAIOTCA M3
TaKMX MaTEPHANOB, KaK MaliOyrJepOAHCTBIE HEp)KaBEKOWME CTajlM, TUTaH WIH
LUMPKOHHH WM JpyrHe BBICOKOKaYeCTBEHHbIE MaTepuaibl. PesepByapbl s
BBIAEP>KMBAHHA WM XPaHEHUA MOTYyT ObIThb CKOHCTPYHPOBAaHBI TakMM 00pasoM,
yToObl MX OKCILTyaTaUMss M TeXHM4Yeckoe OOCIyXMBaHHE TNPOHU3BOAMIHCH
JAMCTaHLMOHHO, MU MOTYT HMETb CIEAYyIoIHE OCOOEHHOCTH C TOYKH 3pEeHHA
KOHTPOJIs 3a ANEPHON KPHTHYHOCTBIO!

1) OopHblii 3KBHBAJIEHT CTEHOK WJIM BHYTPEHHMX KOHCTPYKLMH paBeH o
MeHbineii Mepe 2%, nubo

2) UMIMHOPHYECKHE pe3epByapbl MMEHOT MaKCHUManbHblil auamerp 175 mm (7
nrofMoB), 1nbo

3)  DpAMOYroJBHBIH MK KOJIBLIEBON pe3epByap MMeeT MaKCHMAJbHYIO LWHPHHY
75 mm (3 moiima).
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CucreMa KOHBEPCHHM HHTPATA IUIYTOHHS B OKCHJ
BBOJHOE 3AMEYAHHWE

Ha GonbliMHCTBE YCTAaHOBOK MO NepepaboTke 3TOT KOHeUHbIi NMPOLEece BKI0YAET
KOHBEPCHIO pacTBOpa HMTpaTa IUTyTOHMA B JBYOKHMCb IUTYTOHMA. B umucno
OCHOBHBbIX OmNepalMii 3TOro MpoLecca BXOIST: XpaHeHHWe M KOpPPEKTHPOBKa
MCXOJHOTO TEXHOJIOTHYECKOro MaTepuaiia, OCaXJeHHe M paslelicHHe TBEPAOH U
xugkoit  ¢asbl, mnpokanueaHue, oOpalleHMe C TNPOAYKTOM, BEHTHJIALMA,
oOpaineHue C OTXOAaMH U yNpaBJieHHE NMPOLIECCOM.

3aMKHYTbIE CUCTEMBI, CMEUMANBHO MPEeOHA3HAYEHHbIE WU TMOArOTOBJIEHHbIE I
KOHBEPCHU HMTPATa IUTYTOHMS B OKCHA IUTYTOHHM:, B YaCTHOCTH, 060pynOBaHHbIE
TakuM 00pa3oM, 4ToObl M3OexkaTb AOCTHXKEHHMA KPUTHYHOCTH M PaIMallHOHHBIX
3¢ dekToB, a TaKKe CBECTH K MUHUMYMY OTMAaCHOCTH, CBA3aHHbIE C TOKCUYHOCTDIO.

CucremMa KOHBEPCHH OKCHIA IUTYTOHHSI B METAJLI
BBOJHOE 3AMEYAHHME

STOT npouecc, KOTOpblii MoxeT ObITb CBA3aH C YCTaHOBKOH No nepepaboTke,
BKIIOYaeT (GTOpUpOBaHME MABYOKMCH IUTYTOHMA, OOBMHO C TNPUMEHEHHEM
BBICOKOAKTHBHOro GTOpHMCTOro BOAOpPOAa, C Lelblo MnoaydeHus ¢ropuna
IUTyTOHUS, KOTOpbIi  BIOCNENCTBHM  BOCCTAHABJIMBAaeTCH C  MOMOLIBIO
METAJUIMYECKOr0 KalbliMAd BBLICOKOW HYHUCTOTHI AO TMONY4YEHHss METAIHYECKOro
TUTyTOHMA M ¢TopHAa KanbLMd B BHAE LUIAKa. B 4YMCIO OCHOBHBIX OrNepauui
JaHHOrO nmpouecca BxomaT.  ¢ropupoBaHue (Hampumep, C NPHUMEHEHHEM
ofopynoBaHus, coaepxkauwero OnaropoaHble MeETAUIBI WIH  3aLULIEHHOTO
NMOKPLITHEM W3 HUX), BOCCTAHOBJIEHHE MeTajla (HarnpuMep, C NPUMEHEHHEM
KePaMMYECKHX THUIJIEH), BOCCTAHOBJIEHHME IlJaka, OOpalleHHE C TNpPOOYKTOM,
BEHTH/ILMA, oOpaleHne ¢ OTXOAaMU H yrpaBlieHHe MPOLECCOM.

3aMKHyTbI€ CHCTeMb], CHEHANbLHO MpeJHa3sHaueHHbIE WM MOArOTOBJIEHHbIE LIS
NPOM3BOACTBA METAJUIMYECKOrO IUTYTOHHUS, B YaCTHOCTH, 00OpYNOBaHHBIE TAKUM
obpazoM, wuToOb1 H30ExKaTh HOCTHXEHHUA KPUTHYHOCTH W  PaavallMOHHBIX
a¢dexToB, a TaxxKe CBECTH K MHHUMYMY ONaCHOCTH, CBA3aHHbIE C TOKCHYHOCTBIO.

YCTaHOBKH AJ5 H3r0TOB/IEHHS TONJIHBHBIX 3J1€MEHTOB

"YcraHoBKa U1 U3rOTOBJIEHH TOTUIMBHBIX 3JIEMEHTOB" BKIIIOHaeT 06opynoBaHue:

a) KkoTopoe OOBIYHO HAaXOOMTCS B HENOCPEACTBEHHOM KOHTaKTe C
TEXHOJIOMYECKUM MOTOKOM SIEPHOTO MaTepualia MM HEMOCPEACTBEHHO
o6pabaTbiBaeT €ro, WK Xe YIpaBIsieT UM, WITH,

b)  xoTopoe repMerH3UpyeT saepHbIH MaTepHal BHYTpH ODOIOUKH.
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5.1.1.

VYcraHoBKH A pa3jefieHdsl HM30TONOB YpaHa H o0opyaosanue, Kpome
AHAJINTHYECKHX  mpubopoB, cHeMHANbHO  MNpEAHAIHAYEHHOE  HJIH
NMOArO0TOBJICHHOE 1JIS 3TOr0

Ilpenmersl 0OOpynmOBaHHMs, Ha KOTOpPble, KaK CYMTAaeTCs, PacrnpoCTPaHAETCs
3Ha4eHHe (pasbl "000pyaoOBaHME, KPOME aHAJIHTHYECKHX MPHOOPOB, CELHAIBHO
NMpeAHa3HAYeHHOE WM MOATOTOBIEHHOE" INA pa3fie]IeHHsA H30TONOB YypaHa,
BKJIFOYAIOT B ce0s:

TazoBbie ueHTpudyrm H  y3Ibl H  KOMNOHEHTHI, CNEUHANLHO
npeAHa3HAYEeHHbIe HJIH MOATOTOBJIEHHbIE AJSl MCHOJL3OBAHHSA B ra3oBbIX
ueHTpHdyrax

BBOJ/IHOE 3AMEYAHUE

Tazosas ueHTpudyra OOBIMHO COCTOMT M3 TOHKOCTEHHOro(bIX) UMNHUHAPa(OB)
auamerpom ot 75 mm (3 moiima) o 400 mM (16 m0iiMOB) C BepTHKAJIbLHOM
UEHTpaIbHOM OChiO, KOTOpHIii(e) momewen(bl) B BakyyM M Bpaujaercsa(loTcs) ¢
BBICOKO# OKpPY>XHOH CKOpocThio nopsiaka 300 m/c unu Gonee. Ui mocTxeHus
60nbLIO CKOPOCTH KOHCTPYKLIMOHHBIE MaTepHalbl BPALIAOIUXCS KOMITOHEHTOB
OOJ/KHBI HUMETh BBICOKOE 3HaueHHe OTHOLIEHMS MPOYHOCTH K IUIOTHOCTH, a
poTopHasi cOopka M, CNefOBaTeNbHO, OTHEJbHble €€ KOMIIOHEHTHI JOJDKHBI
W3COTOBJATECS C BBICOKOH CTENEHbIO TOYHOCTH, 4TOOBI pasbamaHc ObLr
MHMHUMQIbHBIM. B oTauyme oT Apyrux ueHTpudyr rasopas ueHTpudyra it
oboraieHusi ypaHa MMeeT BHYTPM POTOPHOH KaMephl BpalIAOLIYIOC(Hecs)
neperopoaxy(u) B popme qucKka U HEMOABHXKHYIO CUCTEMY MOJA4H M OTBOAA rasa
UF6, cocTosAlyl0 MO MeHbIUEH Mepe M3 TpeX OTAENbHBLIX KaHaJIOB, IBa M3
KOTOPBIX COEOMHEHBI C JIOMaTKaMM, OTXOAALIMMH OT OCH poTopa K
nepudepuiiHoil yacTH pPoTOpHO#H kamepel. B BakyyMe HaxomuTCs TaKoke psn
Ba)XKHBIX HEBPALIAIOLIUXCS 3JIEMEHTOB, KOTOpble, XOTA W HMeIT ocobylo
KOHCTPYKLIHIO, HE CJOXHbI B M3rOTOBJIEHUH H HE M3rOTOBJIAIOTCH U3 YHUKAJIbHBIX
MatepuanoB. LleHTpudyxHas ycraHOBKa, OHaKo, TpebyeT 60NbIIOro Ykcaa 3THx
KOMITOHEHTOB, TaK 4TO WX KONHMYECTBO MOXET CHYXHUTb BRXHBIM WHAWUKATOPOM
KOHEYHOIrO HCIIOJIb30BaHHUS.

Bpamamoumuecss KOMIOHEHTHI
a)  Ilonuble poTopHbie cOOpKU:

TOHKOCTEHHBIC LIMAMHAPHI WIH PsAA COEOUHEHHBIX MEXIy c000# TOHKOCTEHHBIX
LWIMHIPOB, M3TOTOBIEHHBIX M3 OAHOro WiIH 0oJjiee MaTepualoB C BBICOKHUM
3Ha4Y€HHEM  OTHOMIEHWA  NPOYHOCTH K  IUIOTHOCTH, YKa3aHHBIX B
MMOACHUTEJIbBHOM 3AMEYAHUM k Hacrosimemy pasneny. CoenuHeHue
LHJIMHAPOB Mexay cob0i#i OCyIecTBIsSETCs MPH NOMOLIM ruOKUX CHILPOHOB WIIH
Konel, onucaHHeix B 4dactd 5.1.1. c¢) Huwxke. CoOpaHHbli poTOp HMeeT
BHyTpeHHIOI0(M€e) mneperopoAky(M) W KOHLEBbIE Y3Jbl, OMNHUCAHHLIE B YaCTAX

5.1.1.d) u e) Hmxe. OnHako nosiHas cOOpka MOXeT ObITb MOCTaBJIEHA 3aKa3YUKY
B 4aCTHU4HO cOOpaHHOM BHIE.



b)  PotopHble TpyOBI:

CneuuanbHO npeaHa3HaYeHHbIE WK MOATOTOBNEHHbIE TOHKOCTEHHbBIE LMIIMHADSI
¢ TonuuHo# creHku 12 mM (0,50 mroiima) unu MeHee, auamerpoM ot 75 mm (3
moiima) no 400 mm (16 moiimMOB), M3roTOBNEHHbIE M3 OAHOro uau Oonee
MaTepHallOB, HMEIOIIMX BbLICOKOE 3Ha4eHHe OTHOLIEHUs] MPOYHOCTH K TMJIOTHOCTH,
ykazanHbix B [IIOACHUTEJIBHOM 3AMEYAHMM k HacToslieMy pa3aely.

c)  Konbua unu cunsdoHsr:

KoMnoHeHTb, crnieuuanbHO TMpeAHa3Ha4Ye€HHbIE WM IOATOTOBJEHHbIE A
CO3IaHMs MECTHO# ONOpsI UL POTOPHOM TPyObI MK COENMHEHUS Psiia POTOPHBIX
Tpy6. Cunbdponn npexactaBasiior coboi KOPOTKME WWIMHIPHI C TONMMHOMN
crenku 3 MM (0,125 mroiima) unu menee, nuamerpom ot 75 MM (3 moiiMa) no 400
MM (16 n0iiMOB), MMeOLIMX OAMH rodp MU M3rOTOBJIEHHbIE M3 OOHOrO M3
MaTepHalOB, UMEIOIIMUX BLICOKOE 3Ha4YE€HHE OTHOLUEHUs MIPOYHOCTH K TUIOTHOCTH,
ykasanHbX B [IOSICHUTEJIbBHOM 3AMEUYAHWMH Kk HacTosiLieMy paszieny.

d) Ileperopomxu:

Komnonentst B ¢opme aucka auamerpom ot 75 Mm mo 400 mm (ot 3 mo
16 nroiiMOB), cneLMaNBbHO NpeAHa3HAauYeHHble MM INOATOTOBJIEHHBIE M
YCTAHOBKM BHYTPH POTOPHOH TpyObl LEeHTpudyrH cC Uenbio HM30JHPOBATh
BLIIMYCKHYI0O KaMepy OT IJIaBHOH pasgenuTensHOW KaMepel M B HEKOTOPbIX
chydasx Ui yaydueHus uMpkyssuuu rasa UF6 BHyTpH riaBHO#M pasaenuTenbHOH
KaMepbl pPOTOpPHOH TpyOBl M H3rOTOBJIEHHBIE M3 OAHOrO H3 MaTepHAaJIOB,
MMEIOIUHMX BBICOKOE 3HaY€HHE OTHOLIEHHS NMPOYHOCTH K IMJIOTHOCTH, YKa3aHHBIX B
TIOACHUTEJILBHOM 3AMEUYAHHWH k HacTOsALIEMY pa3zery.

€) DBepxuue/HumxHMe KPBIIKH:

Komnounentsl B ¢opme aucka auamerpoM ot 75 MM (3 moiima) no 400 mm
(16 moitMOB), crieLManbHO MpegHasHaYeHHbIE WM MOArOTOBJIEHHBIE TaKMM
ofpa3om, uToObl TOYHO COOTBETCTBOBATh AMAMETPY KOHLIOB POTOPHO#M TpyOBl M
6naronaps stomy yaepxkusate UF6 BHyTpu €e. OTH KOMIIOHEHTbl UCMOJIbL3YIOTCS
st Toro, ytoObl MOLNEP)XHBATb, YAEPXKMBATH WM comepxaTb B cebe kak
COCTaBHYI0 4aCTb 3JIEMEHTBl BEPXHEro NOAMMHHKA (BEPXHAA KpbIIKA) HMIIH
CIy)XHTb B  KayeCTBe HeCylleii  4acTH  BpalaloLIMXCA  3JIEMEHTOB
3NEKTPOJABUIaTENs M 3JIEMEHTOB HW)KHEro MOMIUMNHUKA (HM)KHAA KpBILKA), W
M3rOTOBNSAIOTCA M3 OOHOrMO M3 MAaTEepPHAIOB, MMEIOUIMX BBICOKOE 3HaYeHHE
OTHOLIEHUA NPOYHOCTH K TJIOTHOCTH, YkasaHHbX B IIOSCHHUTEJIBHOM
3AMEYAHWU k HacTOsLIEMY pa3zeny.

TITOACHUTEJILHOE 3AMEYAHHE

JInst BpallaloMXcsi KOMIIOHEHTOB LIEHTPU(YT MCMONB3YIOTCS CAEAYIOLHE
MarepHaJbl:



5.1.2.

a)  MapTEHCHTHOCTApelolMe CTajlM, HMeEIOLIe MAaKCHMalbHbli mnpenen
NMPOUHOCTH Ha pactsxenne 2,05 x 10° H/M? (300 000 dyHT/kB. moiim) Hiu
6onee;

b)  amoOMHHHEBbIE CNaBbl, HMEIOLIME MAaKCHMAJIbHBIHA TIpeJeNn MpO4YHOCTH Ha
pacTsxenue 0,46 x 10° H/M* (67 000 dyut/ks. moiim) niu Gonee;

C) BONOKHMCTBIE  (HuUTermOmoOHBIE)  MaTepuabl, NpUrofHsie s
MCMONB30BaHUsT B KOMIIO3UTHBIX CTPYKTypax M HMEKOLIHWE 3HA4YCHHS
yaenbHoro Moxyns ynpyroctd 123 x 10° M unu Gonee M MaKCHMANbHOTO
yIAENbHOTO Mpeaesia NMPOYHOCTH Ha pacTspkeHue 0,3 x 10° unu Gonee m
MaKCHMAJILHOTO yAeJbHOrO INpenesia NpOYHOCTH Ha pactskeHue 0,3 x 108
M win Gonee ("ymenbHbiit MOAYIbL ypyrocTu” - 310 Moaynk FOura B H/M?,
HeneHHbI Ha ynensHblil Bec B H/M”; "MakcHMasibHBIH yaenbHBI npenen
NPOYHOCTH Ha pacTsDKEHHE" - ATO MaKCHMMAJIbHBIA Npenen MpOYHOCTH Ha
pacTsxenue B H/M?, nenenublit Ha ynenbHblit Bec B H/M®,

CraTnueckne KOMNOHEHTDI
a) IlommHMHHKH C MarHUTHOM NMOABECKOM:

CrieuyanbHO MNpeAHa3HaYeHHbIE WJIN MOATOTOBJICHHbIE MOMUIMIIHUKOBBLIE Y3JIbI,
COCTOALUME W3 KOJbLEBOrO MarHWTa, MOABEWIEHHOTO B 000iimMe, comepxatueit
aemndupyromyio cpeay. O6oiiMa usrorosmsercs u3 croiikoro x UFs Matepuana
(cm. IIOAACHUTEJIBHOE 3AMEYAHHUE k paspeny 5.2.). Marnur coeaussercs
C MNOJIIOCHBIM HAKOHEYHMKOM MJH BTOPBIM MarHMTOM, YCTaHOBJIEHHbIM Ha
BepXHeil KpbllliKe, OnucaHHO# B pasaene 5.1.1. €). Maruur Moxer uMerb popmy
KOJIbIIAa C COOTHOMIEHHMEM MEXAY BHEIIHHM M BHYTPEHHHM JAHaMETPaMH,
MEHBIIMM MJH paBHbIM 1,6:1. MarHut Moxer uMmerb Gpopmy, obecneduBaroLIyIo
HaudabHy10 npoHuuaemocts 0,15 I'n/m (120 000 exqunnu CI'C) unu Gonee, nan
OCTaTO4HYI0 HaMarHuueHHocTb 98,5% unu Gonee, MU MpoU3BEAEHHE WHIYKLIMH
Ha MaKCHMAIbHYIO HanpsbkeHHocTb nons Gonee 80 k[bi/m’ (107 I'c.3). Kpome
OObIYHBIX CBOWCTB MaTepuasa, HEOOXOAMMbIM TMPEABAPUTENLHBIM YCIOBHEM
ABJIIETCA OrpaHHMYeHHE OYeHb MalbiMH fomyckamu (Menee 0,1 MM man
0,004 nroiiMa), OTKMOHEHMA MArHUTHBIX OCE OT reOMETPUYECKHMX OCeil HIH
obecrieuenne 0co60it rOMOreHHOCTH MaTepHajla MarHUTa.

b) TIlommunHukw/ nemndepst:

CneuyansHoO  mpeAHasHaYeHHblE MM NOATOTOBJIEHHbIE  MOJUIMITHHKH,
cojepiKalliie y3en OCh/yIUIOTHUTEIbHOE KOJIbLIO, CMOHTHPOBAHHBII Ha JeMndepe.
Ocb 06b1yHO npencrasnser co0oil Bajl U3 3aKaJIEHHOM CTanM C OJHMM KOHLIOM B
dopme nomycdeprl, U CO CpeAcTBaMH TMOACOEAMHEHUSA K HIDKHEH KpbIlIKe,
onucaHHo# B pasnene 5.1.1. €), Ha apyrom. Ban, onHako, Moxer ObITh COEMHEH
C TuApOAMHAaMHMueckMM noawunHukoM. Konbuo wumeer ¢opmy Tabnerku ¢
nonychepuyeckuM yriyblieHHEeM Ha OFHOH MOBEPXHOCTH. OTH KOMIOHEHTHI
4aCTO NOCTABJAIOTCSA OTAEIBLHO OT Aemndepa.

¢) MonekynspHblie HACOCH:
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5.2.

CneuuanbHO  NpeNHAa3HAYE€HHbIE MM TOIArOTOBJEHHbIE  UMIMHAPHL €
BLITOUYEHHBIMM WJIM BBIAABJIEHHBIMM BHYTPU CIHPaJIbHBIMM KaHaBKaMH M C
BBICBEPJICHHBIMU BHYTPH OTBEPCTHAMH. THMOBBIMH pa3sMepaMM SBILAIOTCA
cleqylolide;  BHYTpeHHMH auamerp ot 75 mm (3 mrofima) mo 400 MM
(16 moiimoB), Tonguna creHku 10 MM (0,4 moiima) unu 6onee, ¢ WIMHOMN, paBHOM
avamerpy unu Gonbiie. KaHaBkU OOBIMHO MMEIOT MPAMOYrOJIBHOE MONEPEvHOe
ceueHue U riayouny 2 mm (0,08 mroiima) unu Honee.

d) Craropnbl ABurareneii:

CneunanbHO MpeAHasHaYeHHbIE WKW MOATOTOBIEHHBIE CTaTOPbI KONBLEBOH
¢opMbl AT BBICOKOCKOPOCTHBIX ~ MHOro)asHbIX  TIMCTEPE3UCHBIX  (WIH
PEaKTHBHBIX) 3JIEKTPOABUraTeleil NepeMEHHOro TOka Il CHHXPOHHOH paboThl B
yCJIOBWAX BakyyMa B Auamna3oHe yactoT 600-2000 I'u u B Auana3zoHe MoHOCTEH
50-1000 BA. Craropbl COCTOAT M3 MHOTOdaszHbIX OOMOTOK Ha MHOrOCJIOHHOM
XKeJIe3HOM CepAeYHHKEe C HU3KUMH [MOTEPAMH, COCTABJIEHHOM W3 TOHKHX MIACTHH,
06b14HO TONmMHO# 2,0 MM (0,08 mroiimMa) unu MeHee.

e) Kopmyca/npuemuuxu uenrpudyru

KOMMOHEHTH], CMNEeUHaIbHO TNpeAHa3HaYeHHble WM TOATOTOBJIEHHbIE IS
pasMelneHuss B HuX cOOpkH poTopHO# TpyOwl raszomoit uenrpuyru. Kopmyc
COCTOHT U3 >XECTKOro LHIMHApPA ¢ TOJAMMHON cTeHku A0 30 MM (1,2 moiiMa) ¢
ApeUn3HOHHO 00pabGoTaHHBIMH KOHLAMH 1j18 YCTAHOBKM MOALIMMHHKOB U C
ONHUM HAH HECKOJIbKUMHM (JiaHuaMu s MoHTaxa. (QO6paboTaHHbBIE KOHLIBI
napajiienbHbl APYr APYry M MEepPHeHOUKYJIAPHbl NPOHOJNbHOI OCH UWIMHApA B
npenenax 0,05 rpagyca unu menee. Kopnyc mMoxeT Takke npeacrasysth coboH
KOHCTPYKLMIO SYE€HCTOrO THMa ANS pasMELieHHs B HEM HECKOJbKHMX POTOPHBIX
Tpy6. Kopnyca u3roTaBinBaioTCA M3 MaTepuanoB, koppo3uectoiikux Kk UFg, unu
3aMHILAIOTCS MOKPHITHEM U3 TAKHX MAaTEPUAIOB.

f)  JloBywku:

CrneuvanbHO mpeAHa3HaYeHHbIE WK TOArOTOBNEHHBIE TPYOKM BHYTPEHHHM
auaMerpoMm 110 12 mm (0,5 moiiMa) s usBneueHus rasa UFs u3 potopHoii TpyOb!
no Meroay Tpy6ku ITuro (T.e. ¢ OTBepCTHEM, HamMpaBJieHHHIM Ha KPYrOBOM MOTOK
rasa B pOTOPHOii TpyOe, k NMpHUMepy, MOCPEACTBOM H3rnéa KOHLA pajualbHO
PacrnosoxxeHHo# TpyOkH), KOTOpble MOXKHO MPUKPENUTh K LIEHTPaIbHOH CHCTEMe
u3BJIeYeHHs rasa. TpyOku HM3rOTOBNIEHBI U3 MAaTEpPHaJIOB, KOPPO3HECTOMKMX K
UFs, MM 3aIHUINAKOTCA TOKPHITHEM U3 TAKUX MAaTEPUAJIOB.

CneunajibHO NpegHA3HAYEHHbIE HWJIM MOATOTOBJEHHLIE BCMOMOraTe/ibHble
CHCTeMBbl, O00OpyIOBaHME H KOMIIOHEHTBI AJIA MCNOJL30BAHHA HA
razoneHTpugyKHO#M yCTAHOBKE O 060rameHnio

BBOJHOE 3AMEYAHHE
BcnoMorartenbHele cuctemsl, 060pyfOBaHHEe U KOMITOHEHTHI ra3oueHTpudyxHOi

YCTAHOBKM MO OOOrauleHMI0 NpeACTaBJAIOT COOO0H CHCTEMBI YCTaHOBKH,
Heobxoaumele st mopaun UFs B ueHTpudyry, s cBs3u OTAENBHBIX UeHTpHyr
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5.2.1.

5.2.2.

Mexay coboit ¢ uenbio obpazoBanms kackamos (MM cTyneHeii), yroObl JOCTHYb
Gonee BeiICOKOro oforamenuns U usBneub "npoaykt" u "xsoctel" UFg u3
ueHTpudyr, a Take obopynosanue, Heobxonumoe Il NPUBEAEHHA B NEHCTBHE
ueHtpuyr uau anA ynpasienus ycraHoekoit. O6pmino UFg¢ ucnapsiercs us
TBEPABIX BELIECTB, IOMELIEHHBIX BHYTPH [OAOTPEBaeMbIX aBTOKJIABOB, M
rnonaercs B ra3006pasHoii GopMe Kk LEHTPuPyraM uepes CHCTEMY KOJLIEKTOPHBIX
TpybonpoBonos kackajma. "Ilpomykt" u "xBoctel" UFs, mnocrynatommue 3
ueHTpudyr B BuAe ra3oo0pa3sHbIX MOTOKOB, TakKe NPOXOMAT uYepe3 CHCTEMY
KOJIJIEKTOPHBIX TPyOONpPOBONOB Kackaja K XOJIOAHBIM joBywkam (paboraromuum
npu Temneparype okojio 203° K (-70°C)), roe OHM KOHOEHCHPYIOTCS U 3aTeM
MOMEILAIOTCA B COOTBETCTBYIOIIME KOHTEWHepbl s TPaHCMOPTHPOBKH WIH
xpaHeHus. Tak kak ycTaHOBKa MO oOoraleHHIO COCTOMT M3 MHOTMX ThICSY
ueHtpudyr, coOpaHHBIX B  Kackajbl, CO3MAIOTCA MHOTOKHJIOMETPOBBIE
KOJUIEKTOPHBIE TPYOONMpOBOAbI KackaloB C ThICAYaMH CBAapHBIX LIBOB, NpHYEM
CXeMa OCHOBHOII 4YaCTM MX COEQWHEHHIl MHOTOKPaTHO TOBTOPSAETCS.
OGopynoBaHHe, KOMIOHEHTHl M CHCTEMbl TPYOONpPOBOJAOB HM3rOTOBIAIOTCA C
cobmoneHneM BbICOKHX TpeOoBaHH k BaKyyM-TUIOTHOCTH M 4HCTOTE 06paboTkH.

CucreMbl noaa4yn/cHCTeMbl 0TBOAA "'mpoaykTa’ M ""xBocToB"

CneuuyanbHo MpEeAHA3HAYCHHBIC WM TMOATOTOBJICHHBIE TEXHONOrHYE€CKHE
CHCTEMBI, BKIIKOYAKOLIHE!

NUTAOLKe aBTOKJIABbI (MM CTaHUMM), ucrojb3yeMsble ans nopaun UFg B
Kackaapl ueHTpudyr npu nasneHuu no 100 klla (15 ¢yHT/KB. mMoOiiM) M npu
ckopoctH 1 kr/y uiu 6onee;

aecyonuMaTopsl (MM XOJIOAHbIE JIOBYIUKH), UCTIONb3yeMble Il BBIBEAECHHUS
UFs u3 kackanoB mnpu npaeneHud po 3 klla (0,5 ¢yHT/kB.Ar0iim).
Hecybnumatopsl crioco6Hs! oxnaxaarses A0 203°K (-70°C) u HarpeBatbes
1o 343°K (70°C);

cTaHuMH "npoaykra" u "XBocToB", ucnonb3yemsle s nepemernenns UFg B
KOHTE#HepHI.

Ora ycraHOBKa, 060pynoBaHHE M TPYOONMpPOBOABI MOJHOCTBIO M3rOTABJIMBAIOTCS
u3 croiikux k UFs MarepuanoB MnM 3amMIIAIOTCA NOKPHITUEM H3 HUX (CM.
INOSJACHUTEJIbHOE 3AMEYAHHE k nanHoMy pasgeny) ¢ coOnromeHHeM

BBICOKHX TpeOOBaHMH Kk BaKyyM-IUIOTHOCTH U YUCTOTE 0OpabOTKH.
MamuHHbIE CHCTEMBI KOJLJIEKTOPHBIX TPyOOnIpoBoaoOB

CneuyanbHo npenHa3Ha4YeHHblE WIM MOATOTOBJIEHHBIE CHCTEMBI TPyOONpPOBOAOB
1 kosnekropoB Wi yaepxkauusa UF¢ BHyTpH LeHTpUdYXHBIX KacKkafoB. JTa CeTb
TpyGonposonos ofbluHO npencTaBister coboi  cucteMy € "TpOHHBIM"
KOJUIEKTOPOM, M Kaxkas LeHTpudyra coeauHeHa € KaXIbIM H3 KOJUJIEKTOPOB.
CnenoBaTenbHo, CXeMa OCHOBHOM 4YaCTH HX COEAMHEHMS MHOTOKPATHO
nostopsierca. OHa NMONHOCTHIO M3roTaBinBaerca us croiikux k UFs MmaTepuanos
(cm. TIOSICHUTEJIBHOE 3AMEYAHHWE «x HacrosuueMmy pasaeny) cC
cobmonenreM BbICOKHX TpeGOBaHHIi K BaKyyM-TUIOTHOCTH H YMCTOTE 06pabOTKH.
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5.2.3.

5.2.4.

5.3.

Macc-cnekTpoMeTpbl/HcTOYHHKH HOHOB s UF

CreunanbHO mnpenHa3Ha4YeHHblE WM  MOATOTOBJICHHbIE MAarHUTHbIE WK
KBaJpYIOJbHbIE MacC-CIIEKTPOMETPLI, CMOCOOHbIE MPOU3BOAMTHL MpPsIMOIt O0TOOp
npo6 nozasaemoit Maccel, "mpoaykra” WK "XBocToB" u3 ra3oBbix NotokoB UFs u
ofnagaroure noJHLIM HAOOPOM CIIEAYIOLIMX XapaKTEPUCTHK:

1. yIeNnbHas paspelnarolnas cnocobHocTh no macce cbiite 320,

2. coaecpxar UCTOYHHKH HOHOB, HU3IrOTOBJICHHBIC H3 HHUXpOMa HJIH MOHEA
WJIK 3aLIULUIECHHbIE [TOKPBITHEM U3 HUX, WJIH HUKCIIMDOBAHHBIC,

3.  conepxaT HOHM3aUMOHHbIE HCTOYHUKH C HomMOapaANPOBKOIi JEKTPOHaMM,
4.  comepXaT KOJUIEKTOPHYXO CHCTEMY, NMPUIOAHYIO [AJI1 H30TOMHOrO aHaNK3a.
IIpeoGpa3zoBaTenu 4acToThI

TIpeo6pazoBaTenu 4acTOTHI (TakoKe U3BECTHBIE KaK KOHBEPTOPBI UIH UHBEPTOPDI),
CNeLHaNbHO TpefHa3Ha4YeHHbIE WM TMOATOTOBJEHHbIE IUIA NHUTaHUA CTaTOPOB
IOBUraTenei, onpeneneHHbX B noamnynkre 5.1.2. d), unu 4acTH, KOMINOHEHTH! H
noacOopku Takux npeoOpasoBareneii 4acTOThI, obnaparoyUe MONHbBIM HabopoM
CIIEAYIOLIUX XapaKTePUCTHK:

1. mMHoroga3sHblil BbIxoA B AuanasoHe ot 600 go 2000 I'i;

2. BbICOKast CTabUNBHOCTB (CO cTabunu3auueit YacToThbl nyqiue 0,1%);
3. HU3KHE HeNHHeliHble UCkaxeHus (MeHee 2%);

4. k03¢ duumeHT nonesHoro aeiicteus ceoitie 80%.

IIOACHUTEJIbHOE 3AMEYAHUE

IlepeuncnenHoe Bbilie 06OpyROBaHHE BCTYNAET B HEMOCPEACTBEHHBIH KOHTAKT C
TexHonorudyeckum rasoM UFs win HenocpencTseHHO ympasnser paboToit

LeHTpuyr U NPOXOXKAEHUEM ra3a oT UeHTpudyru k ueHTpudyre U U3 Kackaaa B
Kackan.

Kopposuecroiikue x UFs MaTepuanbl BKIIOYAalOT HEPXKABEIOWIYIO CTalb,
NIOMUHHMH, aJTIOMHUHMEBLIE CIUIaBbl, HUKENb WM CIUIaBbl, cogepxaunue 60% u
bosiee HUKeRS.

CnenHanbHO mNpeRHA3HAYEHHbIE MJIM  MNOATOTOBJEHHbIE COOpKM M
KOMIOHEHTDI AJI1 HCNOJIb30BaHHA NPH razoauddy3noHHoM o6oraueHun

BBOJJHOE 3AMEYAHHE

Ilpu rasomuddy3voHHOM MeTOofe pa3fencHus W3OTONOB YpaHa OCHOBHOM
TEXHOJNIOTHYEeCKOHN cbopkoit ABJISIETCS CleLHanbHbIi NOPUCTBIH
razonuddy3uoHHbIH Oapbep, TErIOOOMEHHMK IUIA OXJaXneHus rasa (KOTOpblii
HarpeBaeTcsi B MPOLECCE CXXaTHsl), YIUIOTHUTENbHbIE KJAMaHbl U peryaupyloLme
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5.3.1.

5.3.2.

5.3.3.

5.3.4.

KIanaHbl, a Takxke TPyOONpOBOALL. INockonbky B rasonndpdy3HOHHOIA
TexHONOrun ucnonssyercs wecrugropucruiii ypan (UFg), Bce obopynosanue,
TpyOONpOBOABI U NMOBEPXHOCTH H3MEPHUTENBHBIX NPUOOPOB (KOTOPBIE BCTYMAIOT B
KOHTAaKT C Ta30M) IOJ/DKHbI M3rOTaBJIMBATBCA H3 MaTepUaNiOB, COXPaHAIOIIWX
crabunbHocTb npu koHTakTe ¢ UFs. TI'azoauddyznoHHas ycraHOBKa COCTOMT M3
pana Takux cOOpOK, TaK YTO WX KONHHYECTBO MOXeT ObITb BaXHLIM NMOKa3aTelleM
KOHEYHOrO NnpeaHa3Ha4YeHHs.

T'azoaud¢¢ysnonnbie 6apbepnbl

a) CrneuManbHO mMpegHa3Ha4Ye€HHble WIM NMOATOTOBJIEHHbIE TOHKHE, INOPHUCTHIE
¢unbTpsI ¢ pazmepoM nop 100-1000-A (anrcrpem), TommuHo# 5 MM (0,2 mroiima)
WK MeHblue, a Juis Tpybuateix popm auamerpom 25 mm (1 mroiim) win MeHbuIe,
M3rOTOBJIEHHbiE W3 METALIMYECKMX, TOJMMEPHbIX WIH KepaMH4eCKUX
MaTtepuanoB, koppo3uecroiikux k UFg, u

b) cneuManbHO  NOATrOTOBNEHHblE  COEAWHEHMA  WIM  TNOPOLIKKH  AJA
M3TOTOBJIEHUA TakuX ¢uabTpoB. Takue COEAMHEHHMS M NMOPOWIKM BKJIIOYAIOT
HHMKeNb MJIM CIUIaBbl, cozepxawmue 60% wnn 6onee HUKeNt, OKCHA aJlOMHHUA
nin croiikue k UFg nonHocTbio GTOpPHPOBaHHBIE YIIEBOAOPOAHLIE NOJTMMEDBI C
yucroroit 99,9% wim Gonee, pasmepoM 4HacTul MeHee 10 MKM M BBICOKOH
OJHOPOAHOCTBIO YaCTHL N0 KPYMHOCTH, KOTOpbl€ CMELUMANbHO MOArOTOBJEHBI
IUIA U3roTOBJAEeHUA razoanuddy3uoHHbIX OapbepoB.

Kameprl nuddysopos

¢

CneunanbHO  npefHa3sHaueHHblE  MAM  TIOATOTOBJIEHHbIE  I'ePMETHYHbIE
IIMIMHApUHYECKHe cocyabl auaMerpoM Oonee 300 mm (12 aroiiMOB) M ANMHOIM
G6onee 900 MM (35 mio#iMOB), MIIM NPAMOYTONbHBIE COCYAbI CPABHUMBIX pa3MepOB,
MMeIOoLHe OJUH BIMYCKHOH M [Ba BbIMYCKHbIX narpybka, AMamerp Ka>Xaoro u3
KoTopbix Gonee 50 mm (2 mroiiMa), ans noMeleHns B Hux rasoanudy3HoHHbIX
Gapbepos, usrotoBneHHble M3 croiikux k UFs MarepuanoB MM 3alyULIEHHbIE
TIOKPBITHEM M3 HHX, M NpEAHa3Ha4YeHHbIE JUI1 YCTAHOBKH B FOPU30HTAIILHOM WIH
BEPTHKAIBLHOM TNOJIOKEHHUH,

Komnpeccops! ¥ razonyBku

CrnieunanbHO NpenHasHa4YeHHbIE MM MOATOTOBJIEHHBIE OCEBbIE, LEHTPOOEKHbIE
WM 06BeMHBIE KOMNPECCOPD], MIIH ra30yBKH C NPOM3BOAHTENLHOCTLIO HA BCOCE
1 M*/Mun unu 6onee UFs u ¢ maBieHneM Ha BBIXOAE 1O HeCKONbKHX coTeH Klla
(100 ¢yur/kB. mIoiiM), MpegHa3HaueHHbIE 11 AOJITOBPEMEHHOMN 3KCIUTyaTauud B
cpene UFg ¢ anexTpoasuraTeneM COOTBETCTBYIOLIEH MOLIHOCTH Miu 6e3 Hero, a
TaKXKe OT/JeNbHble COOPKM TAKHX KOMIIPECCOPOB M ra30AyBOK. OJTH KOMIIPECCOpPbI
M ra3oyBKH HUMEIOT nepenaxn gasieHus OoT 2:1 go 6:1 ¥ M3roTaBaMBaKOTCA U3
croiikux k UFs MaTepnanoB MM NOKPBIBAIOTCA UMH.

YNI0THeHHN BPAIMAIOLUIUXCH BAJIOB

CHeuHaJ]bHO npeaHasHa4YCHHbIC WIH NMOATOTOBJICHHBIC BaKYYMHBIC YIJIOTHEHHSA,
YCTaHOBJICHHBIC HA CTOPOHE MOAa4YH U Ha CTOPOHE BbIXOAA /U1 YIUIOTHEHH:A Balla,
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5.3.5.

5.4.

COEMHSIOEr0 POTOP KOMIPECCOpa Wik Fa3sOyBKH C TIPHBOIHBIM JBUTaTeseM, C
TeM 4TOGbI OGECTEUMTb HAJEXHYIO TepMETH3ALMIO, MPENOTBPALIAIOLIYIO
HATEKaHME BO3JyXa BO BHYTPEHHIO KaMepy KOMIpeccopa MM Ta3omyBKH,
xotopas HamonHena UFs. Takue YIUIOTHeHHS OOBLIMHO MpPOEKTHPYIOTCS Ha
CKOPOCTh HaTekaHust GydepHoro rasa menee 1000 cM*/mMun (60 mroiim’/Mum).

TenaoobmenuuxH aasa oxaaxaennsa UF;

CneuuanbHO TMpefHa3HAYE€HHbIE WM MOATOTOBJIEHHbIE TEMIOOOMEHHUKH,
W3roroBlieHHbie W3 cToikux K UFs MarepManoB WM MOKpbIThIE MMM (3a
UCKJIIOYEHMEM HepKaBelolleil CTanu), MM Meablo, WM MOObIM COYeTaHHEM ITHX
METAJUIOB M PacCUMTaHHbIE Ha CKOPOCTb W3MEHEHMS JaBJIECHWsA, ONMpENeNAIoLiero
yreuxy, Menee 10TIIa (0,0015 pyHr/kB. mI0iiM) B Hac mpu mepenane AaBieHUS
100 kITa (15 ¢pyHT/KB. MOHM).

CneuuanbHO npexHA3HAYEHHbIE HJH NOATOTOBJEHHbLIC BCIOMOraTe/ibHbIE
CHCTeMbl, O00OpYAOBAHHE M KOMIOHEHTbI [UISl HCNOJIbL30BAHHA NPH
razoau¢dyznonHom odoramennu

BBOJHOE 3AMEYAHHE

BcnomorarenbHble  cucreMsl,  ofopymoBaHMe€ M KOMIIOHEHTBl  JuIA
razoanuddy3MoOHHbIX YCTaHOBOK MO 060TaleHHI0 MpeacTaBisioT cobof cucTeMBl
ycraHoBkM, HeoOxoaumble ans nojaauu UFgs B rasoamuddysuoHHyrwo cOopky, mwis
CBS3M OTAENbHBIX COOpOK Mexay coboii U 06pa3oBaHus kackafoB (UM CTyrneHeil)
C LIeNbIO MOCTENEHHOr0 AOCTHXeHUs 6oiee BLICOKOro o0orameHH1s U N3BleHEeHHUs
"mpomykra" u "xeocroB" UFs wu3 1udpdy3sHOHHBIX KacKanoB. Beuny
BbICOKOMHEPLHMOHHBIX ~ XapakrepucTik auddby3HoHHBIX  KackazoB  Joboe
npepbiBaHue WX paboThi, OCOOEHHO MX OCTaHOBKA, NPHUBOAAT K CEPbE3HBIM
nocnegcreusM. CrenoBaTenbHo, Ha ra30au(dy3sHOHHON YCTaHOBKE BaXKHOE
3HayeHHE HUMEIOT CTPOroe M TMOCTOSHHOE MNOAJEpXXKaHHe BaKyyMa BO BceX
TEXHOJOIMMYECKUX CHCTeMax, aBTOMarTHueckas 3allUTa OT aBapuil U TOYHOE
aBTOMAaTH4eCKOE peryJdpoBaHHEe TIOTOKa rasa. Bce 310 npusoaMr K
HEOOXOJMMOCTH OCHALIEHHA YCTAHOBKH OOJbLIIMM KOJIMYECTBOM CIELMATBHBIX
U3MEPHUTENBHBIX, PETYIHPYIOWIMX U YIPABIAIOLIHX CUCTEM.

O6riyHo UF¢ mcnapsiercss M3 LUWIHUHIAPOB, NMOMELIEHHBIX BHYTPH aBTOKJIABOB, U
nojaercs B ra3oo0pa3Hoit ¢opMe K BXOZHBIM TOYKaM Hepe3 CHCTEMY
KOJIIEKTOPHbIX TpyOONMpOBOAOB Kackaja. "IIponykr” u  "xoctel”" UFs,
MOCTYMAaKIHe U3 BHIXOAHBIX TOYEK B BHAE Ia3000pa3sHBIX MOTOKOB, MPOXOAST
yepe3 CHUCTEMY KOJUIEKTOPHBIX TpyOOmpoBOAOB kackaza Jub60 K XOJOAHBIM
JIOByIIKaM, MO0 K KOMNPECCOPHBIM CTaHLMsAM, rae rasoobpasHeiif morok UFs
CKHXKAETCA M 3aTeM TMOMEIAeTCs B COOTBETCTBYIOIIME KOHTEHHEpHI I
TPaHCIIOPTHPOBKH MiM XpaHeHus. ITockonbky rasoaut¢ysuoHHas ycTaHOBKa MO
oforamieHuio umeer Oonbluoe KOJU4ECTBO ra3onaup@y3MOHHLIX CcOOpOK,
coOpaHHBIX B Kackaibl, CO3JalOTCA MHOTOKHMJIOMETPOBBIE KOJIIEKTOpPHbIE
TpyOONpOBOABI KaCKaZOB C THICAYaMH CBapHBIX LIBOB, NMPHUYEM CXeMa OCHOBHOM
4aCTH UX COeIMHEHHMI MHOTOKPaTHO mosropsiercs. O60pynoBaHUe, KOMIOHEHTHI
M cucTeMbl TpyOOMpOBOAOB W3rOTOBJAIOTCS C  COONIONEHMEM  BBICOKMX
TpeOOBaHMil K BaKyyM-IUIOTHOCTH H YHCTOTE 06paboTKHy.
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5.4.1.

5.4.2.

5.4.3.

5.4.4.

5.4.5.

CucreMb! nogauu/cucTeMs! 0TBOAA ''mpoaykTa” u "xpocroB"

CneunanbHO TmpeAHa3sHauYeHHbIE WM MOArOTOBJIEHHbIE TEXHOJNOrMYeCKHe
CHCTeMBI, crniocoOHble pabotarh npu gaeneHud 300 ITa (45 ¢yHT/kB. OroiiM) wiu
MeHee, BKIIIoYast:

MHMTAOLLME aBTOKNIABbI (WM CUCTEMBI), Uconb3yemble mid mofaayuu UF, B
razoau¢dy3HOHHbIE KaCKaJbl;

aecybnumMaropsl (MM XOJOAHBIE JIOBYIIKH), HCIIONB3YEMbIE U BbIBENEHHS
UFs u3 rasogn¢dpy3HOHHBIX KacKaJoB;

craHuun oxmuxenus, rae UFs B rasoobpasHoii ¢opme u3 Kkackajga
C)KMMAETCsl M OXJIAXKAAETCA 10 >KUAKOTO COCTOSHMA,

CTaHUMHM "nponykra" WM "XBOCTOB", HCMONB3yeMbl€ MUl MNepeMeLleHUs
UFs B KOHTElHEPDL.

CucreMbl KOJLIEKTOPHBIX TPyGOnpoBoaos

CrneuuanbHO npenHasHa4YeHHbIE WIH MOATrOTOBJIEHHBIE CHCTEMBI TPyOONpOBOJOB
U cucTeMbl KosnekropoB mma yaepkauua UFg BHyTpu rasoau¢p¢dy3sHOHHBIX
KackajioB. JT1a cerb TPyOONpoBOAOBR OOBIYHO mpencTaBisier coboil cucTeMy C
"NBOWHBIM" KOJUIEKTOPOM, TIZe Kaxias sueiika COeJWHEHA C KaXAbIM U3
KOJUJIEKTOPOB.

BaxyyMHbIe CHCTEMBI

a) CneuuanbHO nmnpefHasHauyeHHble WIM  TOArOTOBJIEHHbIE  KpYIHbIE
BaKyyMHbl€ MAarucTpajli, BaKyyMHble KOJUIEKTOPHI M BaKyyMHble HacoChl
MPOM3BOAMTENBLHOCTHIO 5 M /MuH (175 yT/MuH) unu Gonee.

b)  BakyyMHBle HacoChl, CreLUMaJbHO TNpeNHa3HaYeHHble s paboThl B
conepxame UFs atMochepe U M3roTOBNEHHbIE U3 ATIOMHHMA, HHUKENA MIH
CriaBoB, cofepxaiux Gomee 60% HUKEN WIM MOKPLITBIE UMH. IJTH HACOCHI
MOryT OBITb MIM pOTAaUMOHHBIMM, WIH TIOPLIHEBbIMH, MOIYT MMEThb
BbITECHAIOLME M (TOPHCTOYrNEPOAHbIE YIUIOTHEHHS, @ TAKXKE B HHX MOIYT
NPUCYTCTBOBATH CleLHajbHble paboyne KUIKOCTH,

CnennajibHble CTONOPHBIE H PEryJIHPYIOIIHE KJAATIAHBI

CneuuanbHO  mpenHasHauyeHHble  WJIH  NOArOTOBJIEHHBIE  PY4HblEe  WIH
aBTOMAaTHYECKME CTOMOpHbIE H PEryNMpylOliMe KJamaHbl CHIL()OHHOrO THMA,
n3rorosiieHHble 13 croikux k UFg marepnanos, nnamerpom ot 40 no 1500 mm
(1,5 no 59 nroiiMOB) /1A YCTAHOBKM B OCHOBHBIX H BCIIOMOTATEJIbHBIX CUCTEMax
razonudy3MOHHBIX YCTAHOBOK MO OOOralieHHIO.

Macc-cnekTpomeTpbl/ucTOMHHKH HOHOB st UF,

CrnieunanbHO TNpeRHa3HAYEHHblE MJIM TOArOTOBJIEHHBIE MArHWUTHBIE WM
KBAJPYNONbHbIE MacC-CHEKTPOMETpBI, CNOCOOHBIE INPOU3BOAUTL NPAMOL
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5.5.

otbop npo6 nomaBaemoii Macchl, "MpoxykTa" WM "XBOCTOB" M3 ra3’oBbIX
norokoB -UFs u obnamatomue moaHbiM — HabopoMm  CleXyHOLUMX
XapaKTepUCTHK:

1. yAenbHas pa3pelraioimnas cnocobHOCTb 1Mo Macce cBbline 320;

2. Coaep>KaT UCTOYHHMKH HMOHOB, H3rOTOBJICHHBIC H3 HHUXpOMa HJIH MOHEIA
HMJIHA 3alIMIICHHBIC MOKPLITHEM U3 HUX, WIIH HUKCJIHPDOBAHHBIC,

3.  comep>XaT MOHM3ALMOHHBIE HCTOYHHKH C 6oMOapaHpPOBKO# JNIEKTPOHAMY;

4, COfIepXXaT KOJUIEKTOPHYIO CHCTEMY, TIPUTOAHYIO I M30TOMHOIO aHaJM3a.

TNNTOACHHUTEJIbHOE 3AMEYAHUE

IlepeuncnenHoe Bhille 00OpYAOBaHHE BCTYNAET B HEMOCPEACTBEHHbIH KOHTAKT C
TexnonorudeckuM rasoM UFs, nub0 HENoCpeaCTBEHHO peryjaupyer MOTOK B
npepenax kKackazga. Bce mMOBepXHOCTH, KOTOPbIE BCTYMAalOT B KOHTAKT C
TEXHOJIOTUYECKMM Tra3oM, LEJIMKOM u3roraBauBarotcss u3 croilkux Kk UFs
MaTepHaJiOB WJIM MNOKpHIBAlOTCS MMM. [Jlna uenei pasfenoB, OTHOCSLUUXCS K
razomudpdy3MOHHBIM  ycTpoiicTBaM, Matepuaiibl, kopposuecroiikue k UFs,
BKJIIOYAIOT HEPXKaBEIOUIYK) CTajb, AJIOMHMHMMH, aqlOMHHHMEBBIE CIUIABbl, OKCHM]
AFOMUHMS, HUKEJIb WM CILIaBbl, cogepxauue 60% unu Gonee HUKeNs, a TaKoKe
croiikue k UFg noaHOCThI0 GTOpHUPOBaHHBIE YTIEBOAOPOAHBIE MOJHMEDPHI.

CoenHaibHO  NpegHA3HAYEHHbIe MJH  MOAFOTOBJIEHHBIE  CHCTEMbI,
obopynoBaHHe H KOMNOHEHTBbI /IS MCHOJb30BAHMA HA YCTAHOBKAX
a3poAHMHAMHYECKOro 00orameHHs.

BBOJHOE 3AMEYAHHE

B npoueccax aspoauHaMuueckoro oborauenus cmeck rasoobpasHoro UFg M
nerkoro rasa (BOZOpPOX MM Teluit) CXXMMAaercs U 3aTeM IPOIYyCKaeTcs uepes
pasfensiolie 3JeMEHTbl, B KOTOPBIX H3OTOINHOE pa3jelieHHe 3aBEplIaeTcs
MOCpPEACTBOM MNONy4YeHHs OonbliuX LEHTPOOEXKHBIX CHI MO T'€OMETPHM
KPHUBOJIMHEHOM CcTeHkH. YcmemHo pa3paboTaHbl ABa NpoLiECCa 3TOTO THIMA:
MpOLIECC COIUIOBOrO pasfeNeHuss W Mnpouecc BuxpeBoit TpyOku. Jins obomx
NMPOLIECCOB  OCHOBHBIMM  KOMIOHEHTaMM KacCKalla pasfelieHds  SBIAIOTCS
LMJIMHAPUYECKHE  KOpIyca, B  KOTOPBIX  pa3sMelleHbl  ChelMaibHble
pasnenuTenpHble 3MeMeHThl (COMia MAM  BUXpeBble TpPYOkH), ra3oBble
KOMITIpECCOpbl M TETUNIOOOMEHHUKH MUl yAaneHns oOpasyiouerocs npu CHXaTHH
Terna.  Jind a’poaMHaMMYECKHX YCTaHOBOK Tpebyercs wuenbiii psa TakMx
KackazoB, TaK 4YTO HMX KOJMYECTBO MOJKET CIYXXHTb BAXKHBIM YKa3aTeleM
KOHEYHOro Mcrnonb3oBaHus.  IJockosibky B a’pOAMHaMHYECKOM Mpolecce
ucnonedyercss UFs, noBepxHOCTH Bcero ofopyaoBaHusA, TpyOOmpoBOmOB M
M3MEPUTENbHbIX MPUOOPOB (KOTOpbIE BCTYMAIOT B KOHTAKT C ra3oM) AOJIKHBI

H3roTaBJIMBATBECA U3 MATCPUANOB, COXPaHANLINX YCTOI‘;I‘{HBOCTB IPpH KOHTAKTE C
UFs.

17



5.5.1.

5.5.2.

5.5.3.

ITOACHMTEJIbBHOE 3AMEYAHHME

IlepeyncrneHHblE B HAacTOAINEM  pasfene  3JIEMEHThl  BCTyMalwT B
HEeMOCPEACTBEHHbIi KOHTakT ¢  Texnonmoruyeckum rasom UFs  mubo
HEMOCPENCTBEHHO PeryJNUpYIOT MOTOK B Npenenax kackana. Bce noeepxHOCTH,
KOTOpbI€ BCTYMalOT B KOHTAaKT C TEXHOJIOTMYECKMM Tra3oM, LEJIHKOM
usrorasnuBatorcs u3 croiikux k UFg MaTepnanos, WM 3alyileHbl NOKPbITHEM U3
TakKMX MaTepHaJOB. Jna ueneit pasgena, OTHOCSLUEroCs K 3JIEMEHTaM
a’poauHaMuydeckoro oborawmenus, kopposuectoiikue k UFg Marepuansl,
BIUTIOYAIOT MEMb, HEPXKABEIOLIYIO CTajib, AMIOMHHHH, AJIOMHHHEBbIE CILIABBI,
HHKeNb WM CIUIaBbl, coaepxkawue 60% unu Oosee HUKeNs, a Takke CTOHKHE K
UF¢ noMHOCTBI0 GTOPHPOBaHHbIE YTIIEBOAOPOIHbIE NOJHMEDHI.

PazpennTenbHble cona

CneunanpHo NMpefHa3HaueHHbIE WM NOATOTOBJEHHbIE Pa3fieNINTeNIbHbIE COMIA U
ux cbopkd. PaspenuTenpHble comia COCTOAT W3 LIENEBHAHBIX H3OTHYTHIX
KaHanoB c paauycoM usruba Menee 1 MM (oOpiyHo ot 0,1 nmo 0,05 mm),
koppo3uectoiikix k UFs, 1 MMerolux BHYTPEHHIOI PEXYILY10 KPOMKY, KOTOpas
paszensieT NpoTeKaloLMii yepes COnJIo ra3 Ha ABe GpakuUH.

Buxpesbie TpyOxH

CrienanbHO NpeAHa3HaYeHHbIE MM MOATOTOBJIEHHbIE BUXpEBblE TPYOKHM M HX
cObopkn. BuxpeBbie TpyOkH MMEIOT LMIMHAPUYECKYIO WIH KOHYCOOOpasHyro
¢dopMy, H3roToBJeHs! U3 kopposuecToiikux k UFs MaTepHanoB WiIHM 3aluLIEHbI
MIOKPBLITHEM M3 TaKMX MaTepHaioB U UMeroT auamerp ot 0,5 cMm 10 4 cM npu
OTHOLIEHHWH AAMHBI K AHamerpy 20:1 unu MeHee, a Takke ogHo wiu Oonee
TAaHTEHLHAIPHOE BXOJHOE OTBepcTHE. Tpybku MOTyT OBITH OCHAUIEHBI OTBOAAMH
COMJIOBOTO THIA HAa OJHOM WJIM Ha 000OMX KOHLIaX.

ITOACHUTEJIbHOE 3AMEYAHHE

IIuTaTencHbI ra3s MOCTyNaer B BHXpEBYIO TPYOKy MO KacaTenbHOH C ONHOro
KOHLUA MIH Yepe3 3aKpy4YHBaKOIME JIOMaTKH MM 4Yepe3 MHOTOYMCIIEHHbIE
TaHM€HUHAJLHBIE BXOJHbIE OTBEPCTHA BAONb TPYOkH.

Komnpeccops! 1 razonysxu

CnenManbHo npenHa3sHayeHHBIE WM MOATOTOBJIEHHbIE OCEBblE, LIEHTPH(YKHbIE
uiM  oObeMHbIE  KOMIpPECCOPHl WM  Ta30AYBKH, H3rOTOBJEHHBIE U3
kopposuecroiikux k UFs MaTepuasioB, uiM 3allHUIEHHbIE MOKPLITHEM H3 TaKHX
MaTepHaJloB, NPOU3BOAMTENLHOCTBIO Ha Bxone 2 M>/MuH unu Gonee cmecu UFg n
Hecywiero rasa (BOXOPOA MM FENHiA).

ITOACHUTEJIBHOE 3AMEYAHHE

Taxue xoMnpeccops! 1 ra3onyBku oObIMHO UMEIOT Mepenan AasieHus ot 1,2:1 no
6:1.
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5.5.4.

5.5.5.

5.5.6.

5.5.7.

Yiaornenns BpAaWIAIOUIHXCH BAJIOB

CneuuanbHO  TNpeqHa3HaY€HHble  WIH NOATOTOBJEHHbIE  YIJIOTHEHHA
BPALAOLIMXCS BAJIOB, YCTAHOBJIEHHBIE HA CTOPOHE MOJAa4YH M Ha CTOPOHE BLIXOZA
JUIs YIJIOTHEHHS BaJjla, COEAMHAIOLIET0 POTOP KOMIIPECCOPa UK POTOP rasOayBKH
C MPUBOIHBIM ABUraTeNeM, C TeM UTOObI o6ecneynTh HaNEeXKHYIO0 IepMETH3ALIMIO,
NPEeAOTBPAIAOLIYIO BLIXO] TEXHOJIOTHYECKOrO ra3a UM HaTeKaHHe BO3yXa WM
VIUIOTHAIOIIErO raza BO BHYTPEHHIOIO KaMepy KOMIIPECCOpa WM Ta3O0IyBKH,
KoTopas 3anoyHeHa cMeckio UFs 1 Hecyiero rasa.

Ten1000MeHHHKH 1JIA OXIAKAEHHS ra3a

CreunanbHo npegHasHaueHHble WIH TMOATOTOBJEHHBIE TEMJIOOOMEHHHUKH,
n3rotosneHHole M3 kopposuecroiikux k UFs Marepyanos wiM 3aliMLIEHHbIE
MOKPLITHEM M3 TaKMX MaTEPHAJIOB.

KO)KyXH PA3ACAANIRMX 3JIEMCHTOB

CreunanbHo TnpegHa3sHa4YEHHBIE MJIM TOATOTOBJIEHHbIE KOXXYXM pasAesAroLInX
3NE€MEHTOB, HU3roToBNeHHble U3 koppo3uecroiikux k UFg Martepuanos wim
3alIUIICHHBIX TMOKPLITUEM H3 TaKMX MaTepHajioB, IJs TOMEIUEHHA B HHX
BUXPEBBIX TPYOOK UM pa3fenuTeNbHbIX COTeN.

INOACHUTEJILHOE 3AMEYAHME

ITH KOXYXH MOTYT MPEACTaBIATh cO00# LMIHHAPHYECKHE KaMepsl TUaMETPOM
6onee 300 MM u mnuHo# Hosiee 900 MM MM NPAMOYTOJIbHBIE KAMEPbI CPABHUMBIX
pa3MepoB U MOTYT GbITh MpeAHa3sHayeHb! Ul YCTAHOBKH B FOPU3OHTAJIBHOM HIH
BEPTHKAIbHOM IOJIOXKEHHH.

Cuctembl nogaun/cucTeMsl oTBoaa "'npoaykra” u '"xsocroB'

CneunanbHO npeAHa3HAYeHHbIE MM MOATOTOBJIEHHBIE  TEXHOJIOTHYECKHE
cucrembl Wnu obopynoBanue ansd o6OraTUTENbHBIX YCTaHOBOK, M3rOTOBJICHHbBIE
u3 xopposuecrorkux k UFs MaTepnanoB MK 3alULIEHHBIX TOKPBITHEM W3 TaKMX
MaTepHaJioB, BKJIIOYAIOLIHE:

a)  NMTAOUIME aBTOKJABbI, MEYH WM CHUCTEMBI, MCTIONb3yeMbie IJs NOAaYM
UF¢ ans npouecca oboratenus;

b)  necybaumatops! (WK XOJNOAHBIE JIOBYLIKH ), HCIIOJIb3YEMbIE IS BLIBEEHMS
Harperoro UFs u3 npouecca oforamenus mns  MOCAEAYIOLIETO
TIepeMELLEHHS;

C)  CTaHLMM OTBEPKAEHUSA WM OXWKEHMs, WCIIONb3yeMble AN BbIBELCHUS
UFs u3 npouecca oboratenus ryreM cxatus ¥ nepesoga UFs B XHAKyIO

WY TBEpAYIO GopMy;

d)  cranumm "npomykta" WiM "XBOCTOB", HCIOJb3yeMble HJISi TeEpeMelleHMs
UFs B xOoHTelHEpBL.
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5.5.8.

5.5.9.

5.5.10.

5.5.11.

CucTemsbl KOJLUIEKTOPHBIX TPYOONIpoBoOaOB

CrnieunanbHO NMpeAHa3HAuYeHHbIE MJIH MOATOTOBJICHHBIE CHCTEMbI KOJUIEKTOPHBIX
TpyOOnpoBOAOB, U3roTOBNEHHbIE 3 Kopposuecroiikux k UFs Marepuanos unu
3auiMIEeHHbIE MOKPLITHEM W3 Takux MatepuanoB, ans yaepxaHua UFg BHYTpU
a3pOAMHAMHMYECKMX KackafioB. 3JTa CETb TPyOONpOBOAOB OOLIYHO NPEACTAaBIIAET
coboii cucreMy ¢ "NBOHHBIM" KOJIEKTOpPOM, FAe KaxIbli Kackaa MM rpynma
KaCKajOB COEIMHEHbI C KaX/bIM U3 KOJUIEKTOPOB.

BaKyyMHble CHCTEeMbI H HACOChb]

a) CreunanbHO TNpeAHa3HaYeHHblE WJIH MNOATOTOBJIEHHbIE BaKyyMHbIE
CHCTeMbi, IPOH3BONHTENILHOCTBIO HA BXOZIE 5 M°/MMH HiH Goiee, COCTOALIME U3
BaKyYMHBIX MAarucTpasiei, BaKyyMHBIX KOJUJIEKTOPOB U BaKyyMHBIX HacoCOB, U
npenHasHayeHHbie 11 paboThl B conepkamux UFg razoBeIx cpenax.

b)  BakyyMHble HacoChl, CenManbHO NpefHa3Ha4eHHbIE WM NOATOTOBIEHHBIE
nns paborel B comepxaulMx UFs razoBbIx cpedax W M3rOTOBJIEHHBIE M3
xoppo3uectoiikux k UFs mMarepnanoB WM 3alUINEHHBIX NOKPHITHEM H3 TaKHX
MaTepHaJIoB. B 3THX Hacocax MOrYT MCNOJb30BaTbC (PTOPUCTO-YTIIEPOAHBIE
YIUIOTHEHHS ¥ CrnieuHaibHble paboyne )KHAKOCTH.

CrneuHanbHble CTOMOPHbIE M PEryJHPYIOIHE KIanaHbl

CrneumanbHble  NpeAHa3HaYeHHble MM MOATOTOBJIEHHbIE pYYHble  WIH
aBTOMAaTHYeCKHE CTOMOpPHbIE M peryaHpyloumuye KianaHel CHIbQOHHOTO THIA,
M3roToBieHHble U3 KopposuecToiikux k UFs maTepunoB MM 3amMineHHbIE
NOKPHITHEM H3 TaKUX MaTepHasioB, AMaMeTpoM oT 40 1o 1500 MM 11 MOHTaXa B
OCHOBHBIX M BCMOMOTaTeNbHbIX CHCTEMaX YCTaHOBOK a3pOAHMHAMHYECKOTO
oboraiueHus.

Macc-cnexTpomerpni/HcToYHHKH HOHOB A UFg

CrnieunanbHO npenHa3sHayeHHble WM MNOATOTOBJIEHHbIE MAarHMTHblE MIH
KBafpynoJbHble Macc-CNeKTPOMETPhI, CNOCOOHbIE NMPOU3BOAMTL NpsAMOit oTbop
npob nopaeaemoii Macchl, "mpoaykra" UM "xsocTos" u3 rasoBbix notokos UFs u
obsanaronye nojHeIM HabOPOM CEAYIOUIHX XapaKTEPUCTHK:

1.  ynmenpHas paspeuiaromas cnocobHOCTb No Macce cariwne 320;

2. coaepXaT MCTOYHUKH HUOHOB, H3rOTOBJCHHBIE U3 HHXpPOMA HJIM MOHEJS
MY 3alHMUIEHHBIC NOKPBITHEM H3 HUX, WIHW HUKCIHPOBAHHBLIC,

3. cozepaT HOHH3aLUUOHHbIE HCTOYHUKH ¢ HoMOapAMPOBKOIi 371EKTPOHAMK;

4. COJIEpXaT KOJUIEKTOPHYIO CUCTEMY, NMPUIOAHYIO Il M30TONHOrO aHaJIU3a.
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5.5.12.

S.6.

Cucremsl oraenenust UFg o1 Hecymiero rasa

CneuvanpHO mnpeAHa3Ha4YeHHble WJIM TOATOTOBJICHHBIE  TEXHOJOTHMYECKHE
cucreMsl s otaenenust UFg oT Hecyiuero rasa (BOAOpPOMa WM Tenus).

MNOACHUTEJIbBHOE 3AMEYAHUE

OTH CHUCTEMEBI NpefiHa3HaueHbl s cokpalieHus coaepxxaHus UFg B HecylieM rase
10 OAHOM YacTH Ha MUJIJIMOH WJIM MEHEE M MOIyT BKIIIOYATh Takoe obopynaoBaHue,
KaK:

a)  KpUOTeHHble TETUIOOOMEHHHKH M KPHUOCENapaTopsbl, CIOCOOHBIE CO3MaBaTh
Temnepatyps! -120°C unu meHee, uiu

b)  6J0OKM KPHUOTEHHOTO OXJIaAXAECHHA, CIOCOOHBIE CO3JaBaThb TEMINEpATyphl -
20°C unu MeHee, Uy

c)  6ioxu pasgenuTeNbHBIX COMEN WK BUXpeBbIx TPyOok ana otaeneHus UFg
OT HECYLLEro rasa, wiu

d) xonoxubie noeywku UFs, crnocobHble coznaBaTh TeMnepatyphl -20°C unu
MeHee.

CneunannHo npexHa3HAYEHHbIE  HJIH MOATOTOBJICHHBIE  CHCTEMBbI,
ofopynoBaHHE ¥ KOMIOHEHTBHI Jif1 HCNOJbL30BAHHA HA YCTAHOBKAaX
XMMHYECKOro 60MeHa HJIN HOHOOOMEeHHOI 0 oforamenus

BBOJHOE 3AMEYAHWE

He3HauyuTenbHOE pa3jiiuMe M30TONOB ypaHa MO Macce MPUBOAMT K HeOONbIIMM
M3MEHEHMSIM B  DaBHOBECMM XHMHMYECKMX peakumi, KOTOpbiEé MOTyT
MCTIOJIL30BATECA B KauyecTBE OCHOBbI NI pasfielieHHs H30TOMNOB.  YCHEHIHO
pa3paboTaHO nBa MpoLecCa. >KMAKOCTHO-KMAKOCTHBIA XHMMMYECKHid OOMeH H
TBEPAO-XUIKOCTHBII HOHHBI OOMeEH.

B npouecce >XKHAKOCTHO-)KUAKOCTHOTO XUMHHECKOrO OOMeHa B HpPOTHMBOTOKE
NPOUCXOANT B3aUMOAEHCTBHE HeCMellMBalomuxcad *uakux (a3 (BoaHbIX WM
OpPraHM4YeCKHX), YTO MNPUBOAMT K 3(deKkTy KackagupoBaHMs TBICSIY CTaguii
pasaeneHus. BopHas dasa COCTOMT M3 XJIOpMAa YpaHa B pPacTBOpE COJISHOM
KUCJIOTBI, OpraHu4eckas (asa COCTOMT M3 SKCTPAareHTa, COIAEPIKAlUEro XJIOpH
ypaHa B OpraHMYECKOM pacTBOpHTEJE. KoHtakTHbiMM  duabTpaMU B
pa3’ieNMTENbHOM KacKafieé MOTYT ABAATHCA XXHOKOCTHO-KWAKOCTHbIE OOMEHHBIE
KOJIOHHB (TakHe, KaK HMITYJNbCHBIE KOJIOHHBI C CETYaTHIMH TapeikamMM) WIH
KUAKOCTHBIE LEHTPH(DYXHblE KOHTakTHblie ¢uabTpel. Ha oboux koHuax
pa3nenuTenbHOrO Kackaaa B Lejsix obecriedeHus pedokca Ha KaXAOM KOHLE
HeoOXOMUMBI XHMHYECKHe MpeBpalieHHst (OKHCIEHWe W BOCCTaHOBIICHHE).
I'maBHas 3a7a4a KOHCTPYKUMH COCTOMT B TOM, YTOObI HE NOMYCTUTDH 3arpsA3HEHUs
TEXHOJIOTMMECKHX TNOTOKOB HEKOTOPHIMM MOHaMH METaljIOB. B CBA3U ¢ 3TUM
MCNONB3YIOTC IUIACTHKOBBIE, MOKPBLITBIE MNMACTHKOM (BKIIOYas NpPUMEHEHHe
(GTOPHPOBAHHBLIX YIJIEBONOPOAHBIX IMOJMMEPOB) W/MIM TMNOKPHITHIE CTEKIOM
KOJIORHBI B TpyOOnpoBOAbL.
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B TBepAOO-)XHIKOCTHOM HOHOOOMEHHOM Tpoliecce oborameHHe AOCTHraeTcs
NOCPEACTBOM azncopOuun/mecopbuny ypaHa Ha cneunanbHoi, O4YeHb OBICTPO
neiicTByroiyeii MOHOOOMeHHOH cMone uiau ancopbenre. PactBop ypaHa B
CONSIHONW KHCIOTe M JpYrde XHMHMYECKMEe peareHThl MpPOMYyCKAlTCA Yepes
UMJIMHAPHYECKHe oboraTuTenbHbie KONOHHBI, COOEpiKalllie YIUIOTHEHHBIE CJIOU
ancopbenra. [lns noamep>kaHHs HEMPEPHIBHOCTH mpolecca Heobxoanma cucrema
pedarokca B Lensix BHICBOGOXAEHHs ypaHa u3 apcopbenta ob6paTHO B >KMAKHI
noTok, ¢ TeM 4robbl MOXHO Obulo cobpark "mpomykT" M "xBocTH". 31O
OOCTHUraeTcsi ITyTeM HCNOJIb30BaHMA MNOIXOAALIMX XHMHYECKHX peareHTOB
BOCCT2HOBJICHUS/OKMCIICHH,  KOTOpble  MOJHOCTBIO  pEreHepHpYOTCA B
pasnesibHbIX BHEWHHUX NMEeTJIX M KOTOPble MOIYT YaCTHYHO pereHepMpOBaThCA B
CaMHMX H3OTOMHBIX pasAeNUTeNbHBIX KOJOHHax. IIpucyrcTBue B mnpouecce
ropsuux KOHLEHTPUPOBAHHBIX PacCTBOPOB CONAHONH KMCJIOThI Tpebyer, 4TOOBI
obopynoBaHue ObUIO H3rOTOBJIEHO M3  CHELMANbHBIX  KOPPO3MECTOMKHX
MaTepHajlOB WM 3alUUILEHO NOKPLITHEM U3 TAKHX MaTepHaioB.

5.6.1. KuaKOoCTHO-)KMAKOCTHbIE 00MEHHbIE KOJOHHbI (XHMHYeCKHiT 00mMeH)

IIpOTHBOTOUYHbBIE KMAKOCTHO-XHMAKOCTHblE OOMEHHblE KOJIOHHBI, HMEOLIHe
MeXaHW4YeCKHii CwioBOli BBOA (T.e. MMITYJBCHbIE KOJIOHHBl C CETYaTbIMH
TapeJikaMi, KOJIOHHBI C TapeJikaMH, COBEPLIAIOIMMH BO3BPAaTHO MOCTyMaTesbHbIE
ABMOKEHUs, U KOJIOHHBI C BHYTPEHHUMHU TYPOMHHBIMH CMECUTENSAMHU), CIIELIUAJILHO
npenHasHaueHHble WM TOArOTOBJNEHHble U1 oborameHus ypaHa cC
MCMOJIb30BaHUEM TIpoliecca XHMMHeckoro ofMeHa. Jlns  KOppO3HOHHOIA
YCTOMYMBOCTM K KOHLEHTPUPOBAaHHBIM PpAacTBOPaM COJSHOH KHCIOTbl STH
KOJIOHHbI M HX BHYTPEHHME KOMIIOHEHTbI H3rOTOBJIEHbl M3 MOIXOHSLINX
TUIACTUKOBBIX MaTepuajoB (Takux, Kak ()TOPHPOBaHHbIE YrJ€BOLOPOIHbLIE
NoJIMMEpLI) WIM CTeKJIa WIM 3alMLIEHBl NOKPbITHEM M3 TaKHX MaTepHalioB.
Kononnbl crpoekrupoBaHbl Ha kopotkoe (30 cekyHn WM MeHee) Bpems
NPOXOXIEHHS B Kackaze.

5.6.2. IlenTpudykHble KHAKOCTHO-KHAKOCTHbIE KOHTAKTHbIE (PWILTPLI (XMMHYECKHIA
o0MeH)

LentpudyxHble XMAKOCTHO-)KMAKOCTHBIE KOHTAaKTHble (QMIBTPLI, CHELHUANBHO
npenHasHayeHHble WIM  MOATOTOBJEHHble Ans oborawmeHus ypaHa cC
HCMOJIb30BaHHEM TIpoLiecCa XWUMUYECkoro obOMeHa. B Takux KOHTaKTHBIX
GuIBTPaX MCMONB3yeTCs BpalleHHe IS MMOJIyHeHHs OPraHMYeCKHX M J>KMAKHX
MIOTOKOB, a 3aTeM LieHTpoOexHas cuna ans pasaeneHus ¢as. JInst koppo3HOHHOIA
CTOMKOCTH K KOHUEHTPUPOBAaHHLIM PAacTBOPAaM COJISHON KHUCJIOTBl KOHTaKTHbIE
GuUALTPEl M3rOTAaBIMBAIOTCA M3 COOTBETCTBYIOLIMX TUIACTHKOBLIX MAaTEepHaJIOB
(Takux, kak (PTOPHPOBaHHBIE YIJIEBONOPOAHLIE MOJHUMEDBI) WIH TMOKDPBIBAIOTCA
uMH uiu crexnioM. LleHTpudyxHble KOHTaKkTHblE QUILTPHI CIIPOEKTHPOBAHbLI HA
xopoTkoe (30 cekyHa UM MEHee) BpeMsi NIPOXOXKAEHHs B Kackaze.
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5.6.3.

5.6.4.

Cucrembl 1 oGopyaosanye s BOCCTAHOB/IEHHS ypaHa (XuMHYecKknii oOmen)

a) CrneuuanbHO  NpeJHa3HayeHHble  WIM  TOATOTOBJIEHHBIE  A4eikH
3NEKTPOXUMHUYECKOIO BOCCTaHOBJIEHMA IJIs1 BOCCTAHOBJICHHA ypaHa U3 OIHOTO
BaJICHTHOrO COCTOSIHMA B Jpyroe ans oforameHus ypaHa ¢ HCHOJIb30BaHHEM
npouecca xumuieckoro obmena. MarepHansl siueek, HaXOAALIUECH B KOHTAKTE C
TEXHOJOTHYECKUMH  PACTBOPaMH, HROJKHBI ObITb  KOPPO3MECTOMKMMHM K
KOHUEHTPHPOBAaHHBIM PaCTBOPAM COJITHOM KHUCJIOTHI.

INOACHUTEJIbHOE 3AMEYAHHE

Karonublit oTcek siueliku nomxeH GbIThb CPOEKTHPOBaH TakuM 0Gpa3oM, uTOORI
NpeNOTBPaTUTh NMOBTOPHOE OKHCIIEHHe YpaHa A0 6onee BBICOKOTO Bajl€HTHOTO
cocrosinua. [Jlis yAepaHUS ypaHa B KaTOOHOM OTCEKe syedika MOJXKET HUMeTb
HernpoHULiaeMyto auapparMeHHyro MeMOpaHy, H3TOTOBJIEHHYIO U3 CIIELHANBLHOTO
KaTHOHHO-OOMeHHOTo Marepuana. KaTom COCTOMT M3 COOTBETCTBYIOLIETO
TBEPAOrO NMPOBOAHMKA, TAKOr0, Kak rpadur.

b) CrneumanbHO npeaHa3HaueHHbiE WIH MOATOTOBJIEHHBIE CHUCTEMBI A
mzenevenus U™ us OpPraHM4ecKOro IOTOKAa, PerylIMpOBaHMA KOHUEHTpaluH
KHCJIOTHI M [JI 3aMOJIHEHMS siueeK 3JIEKTPOXHMHUYECKOTO BOCCTAHOBJIEHMA Ha
NPOU3BOACTBEHHOM BBIXOZE KaCKaja.

TTOACHMTEJILHOE 3AMEYAHUE

OTu cucTeMbl COCTOAT M3 OOOpYAOBaHMS BKCTpakUMH pacTBOPUTENEM I
orronku U™ M3 opranmyeckoro noroka B >KHAKHIi PacTBOp, 0GOpYAOBaHMs
BbIMIApMBaHUA W/Mau Apyroro obopynoBaHus AN HOCTIWKEHUA PEryiMpPOBKH U
KOHTpPOJI1 BONOPOAHOIO MOKa3aTeis, U HaCOCOB WK APYIMX YCTPOHCTB nepeHoca
JUL 3aN0JTHEHUA AUEeK JIEKTPOXUMHYECKOTO BoccTaHOBNeHua, OcHOBHas 3amaya
KOHCTPYKLIMM COCTOMT B TOM, YTOOB! M30exaTb 3arps3HeHUs MOTOKAa XXMUIKOCTH
HOHaMH HeKOTOphIX MetamwioB. CnemoBarenbHO, Te 4HacTH 06OpyROBaHMs
CHCTEMBI, KOTOpblIE HaXOAATCHA B KOHTAKTE C TEXHONOTHYECKHM IIOTOKOM,
M3TOTaBJIMBAIOTCA U3 COOTBETCTBYIOIIMX MaTepHanoB (TaKMX, KaK CTEKIO,
dropUpoBaHHbIE YrieBONOPOAHbIE TOJMMEPDI, Cynbdar noiaudeHuna, cynbpoH
nonu3dupa U nponuTaHHei cMONOH rpaduT), UM 3alUILEHBl MOKPHITHEM M3
TaKHX MaTepHajoB.

CHcTeMbl IOATOTOBKH NMUTAHHA (XHMMYECKHIH 00MenH)

CneuvanbHO  npefHa3sHauyeHHblE WJIM  MOATOTOBJEHHBIE  CHUCTEMBI  JUIf
NPOM3BOACTBA NMUTATEJbHBIX PACTBOPOB X/IOpPHMIA ypaHa BBICOKOH YHMCTOTBHI [UIA
YCTaHOBOK MO pa3fAejieHHIO U30TONOB YpaHa METOA0M XHMH4YECKOro oOMeHa.

HOACHUTEJIbHOE 3AMEYAHUE

OTH CcHCTeMBl COCTOAT M3 OOOpymOBaHMS MJIsi PacTBOPEHMA, SKCTPAKLMH
pacTBOpUTeNeM W/MIM MOHOOOMEHHOro Oo0OpYNOBaHMA AJIA OYHCTKH, @ TAKKE
3NEKTPONUTHYECKHX sueex Ans Boccranopnenus U™ unn U™ B U®. B smux
CHCTEMaX NPOH3BOIATCS PACTBOPBI XJIOPH/A YPaHa, B KOTOPHIX COEPKMTCS JIHLIb
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5.6.5.

HECKONbKO 4acTeil Ha MHIJIMOH METAJUIMUYECKHX BIUIIOYEHHUH, TaKHX, KaK XpOM,
)Kene3o, BaHanuif, MoJMOZEeH M JpYrMX JABYXBAJEHTHbIX HX KaTHOHOB WIIH
KaTHOHOB C Oonbieil BajeHTHOCTHIO. KOHCTPYKLIMOHHBIE MaTepHaibl JUis
3JIEMEHTOB CHCTEMbl, B KOTOpO#t oGpabarbiBaercas U™ BEICOKOM uMCTOTHI,
BKJIIOYAIOT CTEKIO, (TOPUPOBAHHBIE YIIIEBOAOPOAHLIE TMNONHMMEpPH, IpadHT,
NOKPHITHIH MOJHBUHUI-CYNbGATHEIM WM NONMA(PUP-CYNbGHOHHBIM TUIACTHKOM H
NPOMUTAHHBIN CMOJIOH,

CucTeMbl OKHCJIEHHA YpaHa (XHMHYecKHii 00MeH)

CrenuanbHO npenHa3HaYeHHbIE MM NOATOTOBJIEHHBIE CUCTEMBI IUII OKUCIEHHS
U™ B U™ 114 Bo3BpammeHnst B Kackall pas/ie/leHHss M30TONOB ypaHa B MPOLECCE
oboraieHns METOOM XMMHU4eCKoro obMeHa.

INOACHHUTEJIbBHOE 3AMEYAHUE
OTH CHCTEMbI MOTYT BKJIOYATh TAKHE BJIEMEHTHI, KakK:

a) ofopynoBaHue AJii KOHTAaKTUPOBAHMsS XJIOpa M KHCJIOpOAA C BOAHBIMH
apdoeHTamn u3 obopynOBaHMA pa3ZeNeHUsA M30TONMOB M AKCTPaKLMH
obpasoBasLuerocs U™ B ofemHenHblit opraHMYeckuii  MOTOK,
BO3BPALLAIOLIMACA U3 NPOU3BOACTBEHHOIO BbIXO/A KaCKaza;

b)  ofopymoBaHue, KOTOpOE OTAENAET BOXY OT COJITHOW KHCJIOThI, YTOOL! BOJA
M KOHLEHTPHPOBAHHAs COJIAHAs KMCJIOTa MO Obl GBITH BHOBb BBEAEHbLI B
MpOLECC B HY>KHBIX MECTax.

5.6.6. BuicTpo pearnpyiouse HOHO0OMeHHbIE CMOJIbI/aACOPOeHTHI (HOHHBIH 06MeH)

5.6.7.

BricTpo pearvpyrouine MOHOOOMEHHbIE CMONBI WIH ancOpOeHThl, CrneuHanbHO
npeAHa3HayeHHble WJIM  TNOATOTOBNEHHbIE Juia  oforalleHMs ypaHa C
MCMONBL30BaHHEM TMpolecca HOHHOro oOMeHa, BKJIOYass MOPHCTHIE CMOJIbI
MaKpoCeT4yaToH CTPYKTYpbl H/MIM MeMOpaHHBIE CTPYKTYPhI, B KOTOPBIX aKTHBHbIE
rpyNnnbl XUMHMYECKOro oOOMeHa OrpaHu4eHbl TMOKPHITUEM HAa IOBEPXHOCTH
HEaKTUBHOM MOPHCTOH BCIIOMOraTeNbHOH CTPYKTYphI, M APYTrHe KOMIO3HWTHbIE
CTPYKTYpbl B mo60oH npuemneMoil ¢opme, BKIIOYAs HacCTMLBI BOJIOKOH. OITH
HOHOOOMeHHbIE cMONBY/ancopbeHThl MMeT Iuamerpbl 0,2 MM HIM MeHee H
AOMKHBI OBITb  XMMH4YECKM CTOHKMMH IO OTHOWIEHHK K PacTBOpaM
KOHLIEHTPUPOBAHHON CONAHOM KHMCIOTBI, a TaKXe JAOCTaTOYHO TMPOYHBI
¢usnyecky, ¢ TeM 4TOObI MIX CBOMCTBA He yXyAWAaIHCh B OOMEHHBIX KOJNIOHHAX.
CMonbl/ancopbeHThl cnenuanbHO NpeaHa3HauyeHbl A TIOAy4YeHHs KHHETHKH
oyeHb ObICTPOro o6MeHa H30TONOB ypaHa (ANMMTENBHOCTb MONyoOMeHa MeHee 10
ceKyHA) M 061anaoT BO3MOXKHOCTBIO paboTaTh NMPH TeMNepaType B AMANa3oHe OT

100°C no 200°C.
Honoo6MeHHbBIE KOJIOHHDbI (HOHHBIH 00MeEH)
I[Mununapuueckne konoHHBI AuMaMerpoM Oonee 1000 MM anst yaepxaHus

NOAJNEPXKAHUA  3aMOJIHEHHBIX CJIOE€B  HOHOOOMEHHBIX  CMOJY/ancopOeHTOB,
CMieHalbHO MpeAHa3HaYeHHbIE MM MOArOTOBNEHHbIE AN OOOTalIeHHs ypaHa C
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5.6.8.

5.7.

HCIIOJIB30BaHHEM HMOHOOOMEHHOTO mpouecca. OTH KOJOHHBI M3TOTOBIIEHBI H3
MaTepHaloB (Takux, Kak THTaH WIH (QTOPUPOBaHHbIE YIJIEBOJOPOAHBIE
NONUMEpH), CTOMKMX K KOpPO3HH, BbI3BLIBAEMO pacTBOpaMH
KOHLEHTPUPOBAHHOM CONAHOW KHUCJIOTBHI, MIM 3aIMUIUEHbI NOKPHITHEM H3 TaKHX
MarepHanoB M cnocobHbl paboTaTh npu Temmneparype B auanasoHe ot 100°C no
200°C u naBnenuu Boime 0,7 MIla (102 dyHT/KB. moiim).

Honoobmennrnie cucTembl pedutokca (HOHHBbIA 00MeH)

a) CneudasbHO MpeAHa3sHAauYeHHblE MM  MOATOTOBJEHHBIE  CHUCTEMBI
XMMHUYECKOTO MM  DJIEKTPOXHMHMYECKOTO  BOCCTAHOBJIEHMS Ui
pereHepauuu peareHTa(oB) XHUMHUYECKOTO BOCCTaHOBIICHMUS,
ucronb3yeMoro(bIx) B kackagax HoHooOMeHHoro oforaieHus ypaHa.

b) CneuuansHO mMpeAHa3HauYe€HHbIE WM  MOATOTOBJIEHHBIE  CHUCTEMBI
XMMHYECKOTO WJIH 3JIEKTPOXMMHYECKOTO OKHCIEHUs MJI1 pereHepauuu
peareHTa(OB) XMMHYECKOTO OKHCIEHHs, HCMONb3yeMOro(blx) B Kackanax
MOHOOOMeHHOro oboraileHus ypaHa.

I[MOACHHUTEJILHOE 3AMEYAHUE

B mnpouecce noHooOMeHHOro oforaileHus B Ka4yecTBE BOCCTaHABJIMBAIOLIErO
KaTHOHA MOXKET MCIIONbL30OBATHCA, HAaMpuMep, TpexpaneHTHbl Tutan (Ti™), u B
5TOM Cliyyae BOCCTAHOBMTENbHad CHCTeMa Oyaer BeipaGatbiBate Ti'
nocpeacTeom Boccranosnenus Ti™.

L]

B npouecce B KayeCTBE OKHCIUTENS MOXET MCMOJNb30OBATLCS, HaNpUMeED,
TpexBanentHoe xeneso (Fe™), M B 3TOM Ciyuae cHcTeMa OKMcNeHMs Oymer
BeIpaGathiBaTh Fe* nocpencreom okucnenus Fe'.

Cnenuanbno NpeAHA3ZHAYEHHDbIC HIH MOAroTOBJICHHDbIE CHCTEMBI,
oﬁopynonamle H KOMINIOHEHTHI AJA HMCNOJb30BAHHA B JIa3epHbIX
oforaTuTeIbHBLIX YCTAaHOBKAX

BBOJHOE 3AMEYAHUE

CywecrByromue cucreMsl Ans 00OraTMTeNbHBIX NPOLECCOB C HCHONBL30BaHUEM
Jla3epoB [eNATCA Ha JBE KaTErOpHUH. Te, B KOTOPHIX pabouei cpenoit ABIAIOTCA
napbl aTOMapHOrO ypaHa, U Te, B KOTOpbIx paboueil cpemoit ABMAIOTCS mapsl
ypaHOBOro coequHeHust. OOWIMMH Ha3BaHUAMH ANl TAKMX MPOLECCOB SBISAIOTCA:
nepBas KaTeropusi - Jla3epHOE pasfiesieHHe H30TOMOB MO METONY aTOMapHBIX
napoB (ALVIS wumu SILVA); Bropas Kkareropus - MOJIEKYJAPHBIii MeTOx
nazepHoro paszenenus usoronos (MLIS unu MOLIS) n xuMuyeckas peakLus
nocpeacTBOM u30uparenbHOH NoO u3oronaM JyasepHoit aktuBauuu (CRISLA).
Cucremsl, 000pynoBaHKie H KOMIIOHEHTHI I yCTAHOBOK JIa3epHOro oboraieHus
BKJIKOYAKOT. @) YCTPOMCTBA AN MOAAYM MAPOB METALIMYECKOro ypaHa (s
u36upaTensHoi GOTOMOHH3ALMH) MK YCTPOHCTBA I NMOAa4Yy NMapoB YPaHOBOTO
coenqvHeHuss (ana  doTomMCCOLMALMM MM XHMHYECKOH  aKTHMBAaLMH);
b) ycrpoiicTsa ans cbopa oboraieHHOro 1 06eIHEHHOTO METANTMUYECKOTO ypaHa
B KauecTBe "npoxaykra" u "XBOCTOB" B EpBOit kKaTeropuM U ycTpoiicTBa ans coopa
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5.7.1.

5.7.2.

Pa3sNoXKEHHBIX WM BHILUEAWNX U3 peakuuy COeANHEeHHI B xayecTse "nmpoaykra” u
HeoOpaboTaHHOr0 MaTepuajla B KaueCTBe '"XBOCTOB" BO BTOpOil KaTeropuy,
¢) pabouue na3zepHble CHMCTEMBl AJIA M3OHUpPATENBHOrO BO30OY>KOEHMs H3OTOIOB
ypana-235; u d) obopynoBaHue Ans MoAroTOBKH NMOAA4YH M KOHBEPCHH NMPORYKTA.
BcnencrBue CNOXKHOCTH CIEKTPOCKONHU aTOMOB M COEOMHEHHWIl ypaHa MOXET
notpeboBaTbCA HCMONL30BaHME MOOOM M3 pAda HMEKLIMXCH  JIa3epHbIX
TEXHOJIOTHIA.

IMMOACHUTEJIbHOE 3AMEYAHUE

MHorue U3 KOMIIOHEHTOB, NEPEYUCIICHHBIX B 3TOM pasjene, BCTYMaloT B
HEMOCPEACTBEHHBIH KOHTAKT € NapaMU METAJUIMYECKOTO YpaHa MM C XUAKOCTDIO,
HIIM C TEXHOJIOTMYECKHUM ra3oM, coctosiqumM u3 UFs unu cmecu u3 UFg u apyrux
rasoB. Bce NOBepXHOCTH, KOTOpbIE BCTYMalOT B KOHTAaKT ¢ ypaHoM wiu UFs,
MOJTHOCTbIO H3TOTOBJIEHBI M3 KOPPO3HECTOMKHMX MaTepHAIOB MIIM 3alllMLIEHBI
MOKPBITHEM M3 TakHX MatepvasoB. [lns uenei paszgena, OTHOCALIErocs K
KOMIMOHEeHTaM 000pyaoBaHMA s JlasepHOro oboraieHus, MaTepHabl, CToiKHe
K KOppO3MHM, BBI3bIBAEMOHM MapaMHd WIM KHAKOCTAMH, COIEp>KALIUMH
METaJUIMYECKUI ypaH WIM YpaHOBblE CIUIaBBI, BKJIKOYAIOT MOKPBITHIE OKCHAOM
UTTpHs rpadMT ¥ TAHTAJN, M MaTepHalibl, CTOHKHE K KOppo3uH, Bbi3biBaeMoii UFs,
BIJIIOYAKOT Me€Mb, HEPKABEKILYI0 CTajlb, AJMIOMHHMWH, aJlOMUHHEBLIE CIUIaBbI,
HUKENb WM CIUiaBbl, coaepx<aique 60% Hukens u Oonee, u croitkue k UFs
MOJIHOCTBIO (PTOPHUPOBAHHBIE YITIEBOAOPOAHBIE MTOJMMEPBI.

Cucremb! Boinapusanus ypana (ALVIS)

CrieuianbHO npeaHasHa4eHHbIC WK MOATOTOBJICHHBIE CUCTCMbl BbINIAPHUBAHUA
YpaHa, KOTOPBIE COAEPXKAT BbLICOKOMOINHLIC TIOJOCOBBLIE HWIH pPacCTpOBLIC

3JIEKTPOHHO-JIyueBbie TYLIKH C NepeaBaeMOil MOUIHOCTBIO Ha MHLIEHb Oojee
2,5 xBr/cm.

Cucrembl ans 06paboTku xuakomeraIHeckoro ypana (ALVIS)

CrieunanbHO NpeanasHaueHHblE WM TOArOTOBNEHHBIE CHCTEMBI A 00paboTKM
XKHUAKOTO MeTalna [js paciUIaBIEeHHOTO YypaHa MM YPaHOBLIX CIUIABOB,
COCTOsILIIME M3 TUIIEH M OXJIKAA0LEro o0opyaAoBaHUs A THTJIEH.

I[NOACHHTEJIbHOE 3AMEYAHUE

THvrnu v npyrue KOMITOHEHTbI 3TOH CHUCTEMBI, KOTOpbl€ BCTYMAlOT B KOHTaKT C
PaCIUIaBJIEHHBIM YPaHOM MJM YPaHOBBIMH CIUIABaMH, HM3TOTOBJIEHBI U3
KOPPO3MECTOHKHX M TEPMOCTOMKMX MAaTEpHAJIOB WJIM 3ALUULIEHHBIX TOKPLITHEM
U3 Takux MaTtepuanos. [IpuiemneMble MaTepHaibl BKJIIOYAKOT TAHTAJ, TMOKPLITHIH
OKCHIIOM HTTPHsi rpaduT, rpaduT, MOKPHITHIH OKHCIAMH APYTHX peaKO3eMeNbHbIX
anemeHToB (cM. INFCIRC/254/Rev.1/Part 2, myHkT 2.7) WM UX CMECAMH,
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5.7.3. ArperaTbi aas coopa "'npoaykra’ n "xBocToB' mMeTananyeckoro ypana ALVIS)

5.7.4.

5.7.5.

5.7.6.

5.7.7.

CneunanbHO mpenHa3sHayeHHble WIM TMOATOTOBNEHHbIE arperatbl Ams cbopa
"npomykTa" U "XBOCTOB" METAIIMUECKOTO YpaHa B KHAKOH MK TBepaoii hopme.

ITOACHHUTEJILBHOE 3AMEYAHHE

KOMMOHEHTBI 3THX arperaToB U3rOTOBJICHBI W3 MaTePHAJIOB, CTOHKHX K HarpeBy H
KOppO3UH, BbI3bIBAEMOM MapaMH METAIMYECKOTO YpaHa WM SKHAKOCTHIO, MIH
3aIIMLIEHb] TOKPBITHEM M3 TaKMX MaTepHAIOB (TakHX, KaK MOKPBLITHIH OKCHAOM
MTTPHUs rpadMT WM TaHTAN) X MOTYT BKJIIOYATh B cebs TpyOONpOBOIRI, KiIaNaHbl,
mTynepa, "xenoba", BBOAbI, TEMNIOOOMEHHHUKH U KOJUIEKTOPHbIE TUIaCTUHbI A
MarHMTHOTO, 3JIEKTPOCTATHYECKOTO MJIH OPYTHX METOAOB Pa3feNeHuUs.

Koxyxu pazaenutensnoro moayas (ALVIS)

CrieuuanbHO npefHa3sHAa4YeHHblE WIM NOJACOTOBJIEHHBIE LIMIMHIAPUYECKHE WIM
NpAMOYTONbHbIE KaMepbl Uil IMOMEIIEHHA B HUX HCTOYHHMKA TMapoB
METAJUIMYECKOTO YpaHa, 3J1€KTPOHHO-JIy4eBOH MyLIKH M KOJUIEKTOPOB "npomykra”
1 "xBocToB"

TTOACHUTEJIBHOE 3AMEYAHME

OTH KOXYXM MMEIOT MHOXKECTBO BXOOHBIX OTBEPCTHIl mOias  nomauu
3NEKTPONUTAHHA H BOIbI, OKHA IJIA JIa3€PHBIX MYYKOB, COEAUHEHHI BaKyyMHBIX
HacOCOB, a TAKKe Ui AUATHOCTHKM U KOHTPOJS KOHTPOJBHO-M3MEPHTENbHBIX
npubopoB. OHM MMEIOT NMPUCNOCOONIEHHsT I OTKPLITHA U 3aKPBITHA, 4YTOOLI
obecneuuTs 00CTY)KHBaHHE BHYTPEHHHX KOMIIOHEHTOB.

CBepx3BykoBble pacIHpHTelIbLHbIE conaa (MLIS)

CneunanbHO  MNpeAHa3Ha4Y€HHBIE WM  MOATOTOBNIEHHBIE  CBEPX3BYKOBBIE
pacIIMpHTENbHbIE COTUIA AJiA oxJaxaeHus cMecert UFg u Hecymero rasa no 150°K
MK HYKe U kopposuectoiikne k UFs.

Kounexropel npoaykra narudropucrore ypana (MLIS)

CneunanbHO npeaHa3sHaY€HHblE WK TMOATOTOBJEHHBIE KOJJIEKTOPbI TBEPAOro
npoxykTa narudropucroro ypana (UFs), cocrosiuue u3 QuibTpa, KOJMIEKTOPOB

YAApPHOTO MJIM LIMKJIOHHOrO THMA MIIM MX COYETAHUI U KOPPO3HECTONWKHE K cpene
UFs/UFé.

Komnpeccopsl UF6/necymero raza (MLIS)

CrienanpHO npenHa3sHaueHHbIE WK MOATOTOBEHHBIE KOMIIPECCOPHI Ul cMeceit
UFs 1 Hecyllero rasa ans MTenbHOM sxcruryatauuu B cpene UFs. KoMnoHeHTs
3THX KOMIIPECCOPOB, KOTOpbi€ BCTYMalOT B KOHTAaKT C HECYIMM TIa3om,
M3roTOBNIeHBl U3 koppo3uecToiikux Kk UF¢ MarepuanoB MM 3allUUIEHBI
MOKPHITHEM M3 TAKMX MaTEPHAJIOB,
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5.7.8.

8.7.9.

5.7.10.

5.7.11.

VnaoTHenus spamarommxca sajsos (MLIS)

CneuuanbHO  mpeaHa3sHayeHHble  WIM  MOATOTOBIEHHBIE  YIUIOTHEHMS
BpalIAOIUXCS BAJIOB, YCTAHOBJIEHHbIE Ha CTOPOHE NMOAAYU U Ha CTOPOHE BbIXOAA
Ui YIUIOTHEHHMA Bajla, COEOMHAIOIIErO pOTOP KOMIIpeccopa C MPHBOAHBIM
aBurateneM, ¢ TeM yrobbl ofecneudHTb HaleXHYK EepMETH3ALMIO,
NpPeROTBPALAIOMIYI0 BEIXOJ TEXHONIOTMYECKOro ra3a MM HaT€KaHWe BO3NyXa WiH
YIUIOTHSAIOLIETO ra3a BO BHYTPEHHIOIO KaMepy KOMIIpeccopa, KOTopas 3aroJjiHeHa
cMmecbio UF M Hecyiero rasa.

Cucremb! propuposanus (MLIS)

CneuuanbHO  MpeAHa3sHa4u€HHble WIM  TOATOTOBJIEHHBIE  CHCTEMBbl  JUIA
¢ropuposanns UFs (B TBepnoM coctostium) B UFg (ras).

TTOACHUTEJIbHOE 3AMEYAHUE

DM cucTeMbl npenHa3HaueHbl s (ropupoBanus cobpanHoro nmopomka UFs B
UFs B uenax nocnexyrouiero cbopa B KOHTelHHepax NPOAYKTa WK AJIA NMOAAYH B
6noxu MLIS mns pononuutensHoro oboramenms. IIpu npUMeHeHHH OXHOrO
noaxoja peakuus GropupoBaHMs MOXKeT ObITh 3aBeplueHa B Npeaenax CHCTEMBI
pasfeneHus M30TONOB, Ile MAET PEAKLUHA M HEMOCPEACTBEHHOE M3BJICYEHHE M3
kosuiekTopoB "npoaykra". Ilpu mpuMeHenum apyroro noaxopa nopowox UFs
MOeT ObITh M3BJNEYEH/IIEPEMELIEH U3 KOJUIEKTOPOB "MpoAykTa' B NMOAXOAALIWH
peakTop (HanmpuMep, peakTop C IBCEBAOOXKIXKEHHBIM CJIOEM KaTajlM-3aTopa,
relIMKOMAANIbHBIH peakTop WM apoBas OawHd) B uesix ¢TopupoBanus. B
oboux ciyyasx ucronb3yerca obopyaoBaHHWE ST XPaHEHMA M mepeHoca ¢ropa
(v apyrux npuemieMbix (GTOPHPYIOIIMX peareHTOB) M it cbopa M mepeHoca

UFs.

Macc-cnekTpoMeTpbl/HcTouHHKH HoHoB UF6 (MLIS)

CneumanbHO mnpeAHa3’HaueHHble WM TMOATOTOBJIEHHBIE MArHUTHBIE  HJIH
KBaJIPyMNoJbHbIE MAaCC-CIIEKTPOMETPBI, CIOCOOHbIE MPOU3BOANTL NPAMOI 0TOOP
npo6 noxasaeMoii Maccel, "npoaykra” MM "XBocTOB" U3 ra3oBbix noTokoB UFg u
obnafaromue nonNHeIM HAOOPOM CNENYIOLIUX XapaKTEPUCTHK:

1. yaenbHas paspewaioias cnocobHocTs no Macce cabie 320;

2. COmepKAT UCTOYHHUKH HOHOB, HU3rOTOBJICHHBIE U3 HUXPOMA WM MOHECIA
HJIH 3ALHUINEHHDBIC MMOKPLITUEM U3 HUX, HIIH HUKEJIUPOBAHHBLIC,

3.  coaepXaT HOHM3AaLHOHHbIE UCTOYHUKH ¢ 6oMOapaINpPOBKOii ANeKTPOHAMH;
4.  conepar KOJUIEKTOPHYIO CUCTEMY, IPUTOAHYIO ISl H30TOMHOIO aHaJIM3a.
Cucrembl noga4n/cucrembl 0TBoaa "npoaykra’ u "xsocros' (MLIS)

CneuuansHo NPEAHAZHAYCHHBLIC HJIM MNOATOTOBJICHHBIC TEXHOJOTHYECKHE
CHCTEMBI HIIH o6opy1103arme Ui 000raTHTENbHBIX YCTAaHOBOK, HM3IrOTOBJICHHBIC
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5.7.12.

5.7.13.

u3 kopposuecroiikux k UFs MaTepHanos, MM 3alMIIEHHBIX MOKPHITHEM U3 TAKHX
MaTepHaoB, BKIIOYAIOLIHE:

a) MUATAIOUIHE aBTOKIABHLI, MEYU MM CHCTEMbBI, MCTOJIb3yeMbie I MOJa4du
UF¢ ana npouecca oboratieHus;

b)  nmecybGaumaTopsl (MM XOJOAHBIE JIOBYIIKH), HCTIONBE3YEMbIE U1 BHIBEICHHS
Harperoro UF¢ u3 nmpouecca oborameHus Ans  MNOCHEAYIOLIErO
nepeMeLIeH s,

c) CTAaHUMM OTBEPXKIEHHUS MJIH OXWXEHHs, HCMONBb3yeMble Uil BbIBEACHHA
UFs u3 nmpouecca oboraineHus myteM cxatisi M nepesoaa UFg¢ B xkuakyro

WK TBEpAYIO popMy;

d) cranuuu "mpoaykra" unM "XBOCTOB", MCMONB3yeMbI€ AN MepeMeLleHHs
UFs B KOHTEHHEPHI.

Cucremsi otaenenus UFg oT Hecymero raza (MLIS)

CneunanbHO mNpedHa3sHauYe€HHblE WM  TOATOTOBJIEHHBIE TEXHOJIOTMYECKHE
cucremnl i otaeneHnss UFg ot Hecywero rasa. Hecymum razom moxer ObiTh
a30T, aproH Miu Opyroi ras,

ITOACHUTEJIbBHOE 3AMEYAHUE
3OTH cHcTEeMBI MOTYT BKJIIOYATh Takoe 060pyaOBaHHe, Kak:

a)  KDUOTEHHbie TeMIOOOMEHHUKM MJIM  KpHOCemapaTopei, crniocobHbie
co3zaBaTh TeMnepaTtypsl -120°C unu MeHee, wiu

b)  OnoKM KPUOTEHHOr0 OXJAXKAEHHsI, CMOCOOHBIE CO3NABaTb TEMIEPaTyphl -
120°C unu MeHee, HIH

c)  xononubie yoBywku UFg, cnocobHpie co3masarh Temnepatyphl -20°C usnu
MeHee.

JIazepubie cuctembl (ALVIS, MLIS u CRISLA)

JIasepbl WA  Ja3C€pHBI€ CUCTEMBI, CHCUHHAJIBLHO TMpeaHasHa4Y€HHbIC WIH
NMOATOTOBJICHHLIC IJIs1 pa3aeJICHUsi U30TOIMNOB ypaHa.

INNOACHUTEJIbHOE 3AMEUYAHUE

Jlasepsl ¥ BaxkHble KOMIOHEHTHI JIa3epoB MPH Jla3epHOM npotiecce oboraieHus
BIJIIOYAIOT T€, KOTOpble OmpegeNeHbl B  INyHkre 3.6  JOKYMEHTa
INFCIRC/254/Rev.1/Part 2. JlasepHas cucrema npouecca ALVIS o0br4no
COCTOMT W3 ABYX Nla3epOB. Jla3epa Ha mapax MeId W Ja3epa Ha KpPacHUTEILIX.
JlazepHast cucrema anst MLIS o6blvHO cocTouT U3 nasepa, paboraromero Ha CO,
MM 3KCUMEPHOro Ja3sepa W MHOTOXONOBOH ONTHYECKOM sueliku ¢
BpaLAIOLUMHCS 3epkajlaMu Ha obeux cropoHax. Jljist yna3epoB MM Ja3epHBIX
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S.8.

5.8.1.

5.8.2.

5.8.3.

5.8.4.

cucTeM npH o06oux npoueccax Tpedyercs crabunuzaTop CneKTpoBOi 4acToThl A
paboThI B TEYEHHE JIUTENILHBIX NEPHOIOB BPEMEHH.

CneunanbHo HpeAHAZHAYCHHDbIC HIH NOATOTOBJACHHLIC CHCTEMDbI,
oﬁopynonaﬂue H KOMIIOHEHTHI /I HCNOJIb30BAHHS HAa 000TaTHTEJIbHbBIX
YCTAHOBKAX C ILUIA3MEHHLIM PAa3€JICHHEM

BBOJHOE 3AMEYAHUE

Ilpu nmpouecce NiIa3MEHHOTO pa3ieNieHHs IUla3Ma, COCTOALNAss W3 HOHOB YpaHa,
NPOXOAMT Yepe3 3JEKTPUUYECKOE TOJie, HACTPOEHHOE Ha YacTOTY HOHHOIO
pesonanca U™’ ¢ tem 4ToGH OHM B MepByI0 Ouepeab MOTNOMIANH SHEPTHIO H
YBEIMYMBAJICA AHAMETP HMX LITOMOPooOpasHbx opbur. HoHbI C MPOXOoXIEHHEM
no OonbmeMy nauaMeTpy 3axBaThiBalOTCA Mg 0Opa3soBaHHWA MNpPOMYKTa,
oboramennoro U?*. Ilnasma, xoTopas o6pasoBaHa MOCPEICTBOM HOHH3aLMH
YPaHOBOrO MNapa, COAEPXUTCA B BAKYyMHOH KaMepe C MarHUTHBIM MOJIEM
BbICOKOH HanpshKeHHOCTH, OOpa3oBaHHBIM C NOMOLIBIO CBEPXMPOBOMALLETO
MarnuTa. OCHOBHBIE TEXHOJNOTMYECKHE CHCTEMBI NpOLeCCa BKIIOUYAIOT CHCTEMY
reHepal{M YpaHOBO# MJa3Mbl, pasdeNUTENbHbI MOIYJb CO CBEPXMPOBOAALIHM
marHutoM (cM. myHkT 3.10 mokymenta INFCIRC/254/Rev.1/Part 2) u cucTeMbl
M3BJIEUEHHs MeTalLia 1is cOopa "npoaykra" u "xBocToB".

MHKpOBOJIHOBblC HCTOYHHKH JHCPrHH H AHTCHHbI

CrenManbHO  MpEOHA3HAYEHHbIE WM  TMOATOTOBACHHbIE  MHKPOBOJNHOBbIE
MCTOYHMKHM 3HEPrHMH U AaHTEHHb! IUIS TIeHepauuy WIM YCKOPEHHs HOHOB H
obnaparomye CHeayOLIUMHM XapaKTepUCTHMKaMHu:  4actoTa Bbime 30ITw u
CpeaHss BIXOAHAA MOLIHOCTb AJs reHepauuH uoHos Gonee 50 xBr.

CouneHounanl 111 Bo30yxaAeHHS HOHOB

CrieudanbHO NpeaHa3Ha4YeHHble HWIW  TOATOTOBJCHHBIE  COJNEHOMABL  JUIS
PaZHO4acTOTHOrO BO30yXIEHHs HOHOB B auana3oHe uactor Gonee 100 kI'y u
cnocoOHbie paboTaTk npu cpenHeit MoigHocTH Gonee 40 xBT.

CHcTeMBbI FeHepaAlMH YPAHOBOH IJIA3MbI

CneuuanpHo mnpeaHa3sHaueHHblE MM TOATOTOBJEHHBIE CHCTEMBI T'€HEpaUUH
YPaHOBOii MJIa3Mbl, KOTOPblE MOTYT COZEP>KaTh BbICOKOMOLIHBIE MOJIOCOBBIE MM
pacTpoBbi€ 3NEKTPOHHO-Jy4eBble NyIIKH C TNepeaaBaeMoOil MOLIHOCTBIO Ha

muuieHs oonee 2,5 xkB1/cm.
Cucrembl A5 06paboTKH KHAKOMETAIIHYECKOr0 YPaHa
CneunanbHO npeaHa3sHa4YeHHbIE WM NOATOTOBJIEHHBIE CHCTeMbI Ay oOpaboTku

XHMIKOrO MeTalna [ paclUIaBJIeHHOTO YpaHa MM YPaHOBBIX CIJIaBOB,
COCTOSILIME U3 TUIJIEH M oxJaxxaarouero o0opy1oBaHHA JJis TUIJIEH.
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S.8.5.

S.8.6.

S.9.

INOACHHUTEJIbHOE 3AMEYAHHE

Turnu m apyrie KOMIIOHEHTHI 3TOI CHCTEMBI, KOTOpble BCTYMAalOT B KOHTaKT C
pacIUIaBI€HHbIM YpaHOM MJIM YPAaHOBBIMH CIIaBaMH, H3rOTOBJEHH H3
KOPPO3HECTOMKHX U TEPMOCTOMKMX MaTepHANOB MIIM 3alHMIIEHBI MTOKPLITHEM H3
Takux Matepuanos. Ilpuemnemble MaTepHalibl BKJIIOHAIOT TaHTAJ, MOKPLIThIA
OKCUZIOM WTTpus rpaduT, rpaduT, NOKPHITHIA OKHCIAMH APYTHX PEAKO3EMENbHbIX
anemenToB (cM. INFCIRC/254/Rev.1/Part 2, nmyHKT 2.7) UM UX CMECSMHU.

Arperars! ans c6opa "npoxykra' u 'XBOCTOB'" MeTa/lLIMUECKOro ypaHa

CrneuuanbHO mnpeAHa3HaueHHblE WIH TOArOTOBJIEHHBle arperaThl mis cOopa
"npoxykta" U "XBOCTOB" ANS MeTanNM4eckoro ypana B TBepaoit dopme. ITH
arperatbl Ui cOOpa H3rOTOBJIEHB W3 MaTepUaIOB, CTOMKMX K HarpeBy M
KOPpO3MHM, BBLI3bIBAEMOH MapaMd METalIMMECKOro ypaHa, Takux, kak rpadur,
NOKPBITHI OKCHMAOM WTTPHs, WIM TaHTalj, WM 3al{HIIEHbl MOKPHITUEM M3 TaKuX
MaTepUaoB.

Koxyxn pasaesMTesibHOro MmoayJs

IMnuHapuyecKkue KaMeprl, CIELUANTBLHO NPEAHA3HAUYEHHbIE WIIM NOATOTOBIEHHBIE
ONIA  WCTONB30BaHMA Ha OOOTaTHUTENbHBIX YCTAHOBKAX C  IUIA3MEHHBIM
pasfeneHWeM, ANd TMOMELIeHHss B HMX MCTOYHHKA YpPaHOBOH  IUIasMBl,
SHEPreTH4ECKOro COJIEHOMZA DajiMOYacTOThl M KOJUJIEKTOPOB 'mpoaykTra" H
"xBocToB".

NNOACHUTEJIbHOE 3AMEUYAHUE

OTH  KOXYXM MMEIT MHOXECTBO BXONHBIX OTBEPCTHH M nonaydu
3NeKTponuTaHusd, coenMHeHudt auddy3sHMOHHBIX HacocoB, a Takke A
AMarHOCTHKH U KOHTPOJISI KOHTPOJIbHO-U3MEPHUTENbHBIX NpHOopoB. OHM MMEIOT
npucnocobieHus I OTKPHITHS K 3aKPLITHS, YTOObI 0becneynTs obCyXuBaHHe
BHYTPEHHHX KOMIIOHEHTOB M W3rOTOBJIEHbI M3 COOTBETCTBYIOLIMX HEMarHWUTHBIX
MaTepHaJIOB, TAKHX, KaK HEP>KaBeloLas CTab,

CneunnajabHo npeaHa3HAYCHHbIE HJIH NOArOTOBJICHHEBIE CHCTEMBI,
oﬁopyuonanue H KOMNOHCHTHBI I HCNOJb30BAHHA HAa YCTAaHOBKAX
3NEKTPOMATHUTHOIO oboramenns.

BBOJHOE 3AMEYAHHWE

Ilp1 3neKTPOMarHWTHOM MNpoLecce HOHBI METAJUTMMECKOTO ypaHa, MOJy4eHHbIe
MOCPECTBOM HOHM3allMM MHTalouero Marepuana u3 coneit (o6eriHo UCL),
YCKODPSIIOTCSI M NpPOXOAAT Hepe3 MarHUTHOE IOJie, KOTOPOE€ 3aCTaBisieT HOHbI
Pa3sIMYHBIX U30TOMOB TMPOXOAMUTH MO Pa3JIMYHbIM HarmpasieHusM. OCHOBHBIMH
KOMIIOHEHTaMH  2JIEKTPOMarHUTHOrO HW30TOMHOrO  CenapaTropa  SBJIAKTCS:
MarHMTHOE MOJie INA OTKJIOHEHWs/pa3deNeHusi MW30TONMOB HOHHOro My4Ka,
MCTOYHHKA MOHOB C €ro CHUCTeMO# YCKOpeHusi, U cucTembl cOOpa OTHENEeHHBIX
HOHOB. BcnomorarenbHbie CHCTEMBI IJisi 3TOTO MPOLECCA BKJIIOHAIOT CHUCTEMY
cHaO>keHHs] MarHUTHOH 3Heprueill, CHCTeMbl BBLICOKOBOJILTHOrO MHTaHHs
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5.9.1.

MCTOYHNKA HOHOB, BaKyyMHYIO CHCTEMy M OOIIVpHBbIE CHCTEMBI XHMHYECKOH
o6paGoTku fAns  BOCCTaHOBJIEHWA NPOAYKTa M OYHCTKH/pEreHepauvu
KOMIIOHEHTOB.

3Jlel('l"p0Mal"HHTHl>le cenapaTopsbl H30TONOB

DNeXTPOMArHUTHBIE CENapaTopbl H30TONOB, CNELMAILHO NMPEAHA3HAYEHHBIE WITH
MOATOTOBEHHbIE IJsi pa3fefieHHss M30TONOB ypaHa, u oOopymoBaHHe W
KOMIOHEHTHI IUIA 3TOrO, BKJIIOYAs:

a)  HcrouHuku MOHOB

CneunanbHO nNpeAHa3Ha4YeHHbIE WIM TNOATOTOBJIEHHbIE OTAENbHbIE HIIH
MHOTOYHC/IEHHbIE HCTOYHHKM MOHOB YpPaHa, COCTOSIIHWE H3 HCTOYHHKA
napa, MOHHM3aTOpa W  YCKOpHTENs Iydyka, H3TOTOBJEHHbIE M3
COOTBETCTBYIOIIMX MaTEpPUAJIOB, TAKMX, Kak rpayT, HepKaBeromas CTanb
MM Mefb, M cnocobHbIx obecneunBaTh 06Ut TOK B Myyke HOHOB 50 MA
uiu 6onee.

b)  Komanekropb! HOHOB

KonnekropHbie TIACTHHBL, MMelomMe fABe Wiy Oonee mend U rmasa,
ClleLMaNbHO MpeJHa3HaueHHbIE WIM MMOArOTOBJIEHHbE A cOOpa Iy4KoB
HOHOB 000raieHHOro U 06eIHEHHOro ypaHa ¥ U3rOTOBJIEHHBIE U3

COOTBETCTBYIOLIMX  MAaTepHaNoOB, Takux, kak rpadur wm
HepKaBerLast CTajlb.

c) BaxyyMHbIEe KOXYXH

CneunanbHO npeAHa3HaYeHHbIE MM MOArOTOBJIEHHBIE BaKyyMHBIE KOXKYXH
I 3JIEKTPOMATHUTHBIX  CEMapaTopoB  YpaHa, M3rOTOBJCHHBIE U3
COOTBETCTBYIOWMX HEMATHUTHBIX MaTEPUANOB, TAKMX, KaK Hep)kaBerouas
CTasb, M NpeaHa3HaueHHsle Ui paboTsl npyu gaenenuu 0,1 Ma win Huxe.

IMOACHUTEJILHOE 3AMEYAHUE

OTH KOXKYXH CHNEUHAaNbHO MpeJHa3Ha4eHbl 11 TMOMEWEHUS B HHUX
MCTOYHMKOB MOHOB, KOJUIEKTOPHBIX TJIACTHH M  BOROOXJIAXKAAEMBIX
BIUIAJbIEH U UMEIOT MpUCTOCcOONeHUs A coeanHeHuil auddy3HOHHBIX
HACOCOB M TNPUCTIOCOONEHHS I8 OTKPBITHA M 3aKPhiTUA B  LEnAX
M3BJIEYEHHs H 3aMEHbI 3THX KOMIIOHEHTOB.

d)  MarnuTHble NOMOCHBIE HAKOHEYHUKH

CneuuansHO NpCAHAa3HA4YCHHBIC HJIH NOATOTOBJCHHBIC MArHHUTHbLIC
NOJYOCHLIE HAKOHCYHHUKH, HMEKILINE AHAMETP 6onee 2 M, HCIIOJIE3YEMBIC
A obecneyeHuss MOCTOSIHHOTO MAarHUTHOrO MOJisl B 3NEXTPOMAariHUTHOM
ce€naparope H30TONMOB H U1 MEPEHOCA MACrHUTHOrO IMOJIi MEeXay
PacCrioloXXCHHBIMH PAIOM Ce€rapaTopaMH.
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5.9.2.

5.9.3.

BbicoK0BOJIbTHBLIE HCTOYHHKH NHTAHNS

CneunanbHO mnpenHasHa4YeHHblE WIH  TMOATOTOBNEHHbIE  BbICOKOBOJIbHBIE
MCTOYHHUKH NHUTAHMA [Jil MUCTOYHHUKOB HOHOB, obnajaroinue mojHbIM Habopom
CNEAYIOLIMX XapaKTepUCTHK.  MOryr paboTarb B HenpepbIBHOM DEXHME,
BeIXOAHOE Hanpsikenue 20 000 B unu 6onee, BrxoaHoil Tok 1 A unu 6onee u
crabunuszaums HanpsixeHns MeHee 0,01% B TeyeHue 8 vacos.

HcTouHHKH NHTAHUSA 3JIEKTPOMATIHHUTOB

CneunanbHO mnpegHa3HauYeHHblE WM NOATOTOBJIEHHbIE MOINHBIE HCTOYHHKH
NUTaHWs TNOCTOSHHOrO TOKa JINs 3JIEKTPOMArHWTOB, OONajatoliue MOJHBIM
HabOpOM CIEAyIOIMX XapaKTEPUCTHK: BBIXOAHON TOK B HEMPEPLIBHOM PEXHUME
500 A unu Gonee npu HanpsbkeHud 100 B unu 6onee, npu crabunusaumu no Toxy
wim HanpsbxeHuio Menee 0,01% B TeueHue 8 yacos.

YcTaHOBKH AU MPOM3BOACTBA THXKEJIOH BOIbI, AeHTEepHA H JeHTepHEBBIX
coeamneHuii M ofopyxroBanme, CHENHAJbLHO mNpeJHAZHAYEHHOE HJIH
NOAroTOBJEHHOE /1 ITOr0

BBOJIHOE 3AMEYAHUE

Tsxenyro Bogy MOXHO NPOH3BOAUTH, HCIIONB3Ys pa3jiMyHbie npoueccel. OaHako
KOMMEpYECKH BBIFOIHBIMH SMBJIAIOTCA 1Ba IIpOLEcCa: NPOLECC H3OTOMHOro
ofmeHna Bopwl ¥ ceposomopona (mpouecc GC) u mpouecc uzoronuoro obmena
aMMHaka ¥ BOAOpOJA.

Ilpouecc GC ocHoBaH Ha OOMeHe BOAOpPOAA M JEHTEpUs MEXIY BOJOH M
CEpOBOIOPOAOM B CHCTEME KOJIOHH, KOTOpHIE SKCIUTyaTHPYIOTCS C XOJOAHOM
BepxHeii cexLuelt u ropsiueit HHxxHeH cekuned. Bopaa Teyer BHU3 O KOJIOHHAM, B
TO BpeMs KaK CEpOBOJOPOAHBIN ra3 LMpPKyJHPYET OT AHA K BEPIIMHE KOJIOHH.
JLis coneHCcTBUA CMELIMBAHMIO ra3a M BOJbI HCNOJB3YETCs PAA AbIPHATHIX JIOTKOB.
Heiirepuii nepemelaerca B BOAY NPU HU3KHX TEMIIEpPAaTypax U B CEPOBOAOPOA
NIpH BLICOKUX TeMmmeparypax. OforameHHble AedTepueM ras uil BOAa YAAAIOTCH
U3 KOJIOHH NMEPBO# CTYNEeHH Ha CThIKE ropsYMX M XOJIOOHBIX CEKLHMii, M mpoiiecc
NOBTOpsieTC B KOJIOHHax ciemywoileit crynenu. Ilpomykr nocnepneil dasbr -
Bozja, oborameHHas npedtepueM 10 30%, HanpaBiusercs B JUCTHILIILHOHHYIO
YCTaHOBKY IJIA TNMPOM3BOACTBA PEaKTOPHO-YMUCTOH TspKenoit Boabl, T.e. 99,75%
OKHCH aeHTepHs.

B npouecce o6MeHa MexxIy aMMHaKOM H BOZOPOJOM MOXKHO H3BJIEKaTh AedTepuit
U3 CHHTe3-ra3a NOCPEACTBOM KOHTaKTa C >XMAKMM aMMHaKOM B TNPHCYTCTBHUH
Katanuzatopa.  CHHTe3-ra3 nomaercd B OOMEHHBIE KONOHHBI M 3aTe€M B
aMMHauHblit KOHBepTep. BHYTPHM KONOHH ra3 NOAHUMAETCS OT JHA K BeplIHHE, B
TO BpPEMS Kak >KMIKHHA aMMHaK TEYEeT OT BEpiIMHbI KO AHy. [Melrepuii B cuHTE3-
raze JMIDAeTCs BOAOPOAA U KOHLEHTPHPYETCs B aMMMake. AMMMak NocTynaer
3aTeM B YCTaHOBKY MUl KpeKMHra aMMHaKa Ha JIHE KOJIOHHBI, TOrJa Kak ra3s
cobupaercsi B aMMHa4yHOM KOHBepTepe Ha BepliuHe. Ha mociemyrowmux cTyneHsx
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6.1.

NpOMUCXOOMT AayibHeiee oborauieHue, M MyTEM OKOHYATENbHOH AHCTHIULALMH
NPOM3BOOUTCA PEaKTOPHO-4MCTas Tsxkenasd Boja. Ilomaya cHHTe3-rasa Moker
6bTe ObecnieyeHa aMMHauHOM YCTaHOBKOH, KOTOpas B CBOX OYepeENb MOXKET
OBITH COOpYXEHA BMECTE C YCTAHOBKOH 11 NMPOU3BOACTBA TAKENOW BOABI ITyTEM
n3oronHoro obMeHa aMMuaka U Bogopoga. B mpouecce aMMHayHO-BOOOPOAHOTO
of6MeHa B KayecTBE MCTOYHMKA HCXOAHOrO JeHTEpHS MOXET Takoke
MCIOJIB30BaTbCsA OObIYHAA BOJA.

MHorue npeaMeTs! JnoyeBoro o60pyaoBaHus U yCTAHOBOK MO NPOM3BOACTBY
TsbKeNoN Bombl, Hcnons3ylomux npoueccsl GC wiM aMMHAYHO-BONOPOAHOIO
o6MeHa, IIHPOKO PacHpPOCTPaHEHbI B HEKOTOPHIX OTPACIAX HePTEXHMHYECKOi
MPOMBIILJIEHHOCTH. OcobeHHO 3TO Kacaercs HeOONbIIMX  YCTaHOBOK,
ucnons3yromux npouecc GC. Onnako HeMHorve npeamerbi oOOpyAOBaHHA
ABJAIOTCA cTaHAapTHbiMHU., Ilpoueccst GC M aMMHayHO-BOZOpPOAHOro obMeHa
TpebytoT 06paboTku GonbLUIMX KOMMYECTB BOCTUIAMEHAIOINXCSA, KOPPO3HOHHBIX
TOKCHYHBIX J>KMJAKOCTEH NpH MOBbILIEHHOM AaBieHMH. COOTBETCTBEHHO INpH
pa3paboTke CTaHAAPTOB MO MPOEKTHPOBAHHUIO M KCIUTyaTalMH MU YCTAHOBOK H
obopynoBaHHs, HCHOJNB3YIOUMX 3TH TNPOLECCHl, CiedyeT yAeasaTb Oonblnoe
BHMMaHHe noabopy MaTepHaJloB M MX XapaKTepUCTHKaM C TeM, 4YTOOBI
ofecneyuTs pnuTenbHblil CPok cykObl Npy coXpaHeHuu Bhicokoli GesonacHocTH
¥ HapexHocTH. OnpeneneHue macuiTaboB oOycioBnMBaeTcs ri1aBHbIM 06pasoM
cooOpa>keHHAMH 3KOHOMHKM M HeobxommumoctH. Takum obpasoMm, Gonbmas
4acTb NpeaMeToB o0OpyZOBaHMS  H3rOTOBIAETCA B COOTBETCTBUM C
TpeOOBaHUAMH 3aKa3uHKa.

HakoHeu, cnexmyer oTtMeruTbh, 4TO kak B npouecce GC, tak M B mpouecce
aMMHayHO-BOJOpOAHOro OOMeHa, mnpeaMerel OOOpyAOBaHWS, KOTOpbHIE IO
OTAENbHOCTH He MNpenHa3HayeHbl WM TMOATOTOBJEHb CHNELUUANBHO JuIA
NPOU3BOACTBA TAXENOH BOABI, MOryT COOHMpaTbCcs B CHUCTEMBI, CIELHATIBHO
npeAHas’HaueHHble WM MOATOTOBJIEHHBIE AJIA NPOMU3BOACTBA TSDKENIOH BOMBI.
IlpumepaMH TakMX CHCTEM, npUMeHsAeMbIX B 00OMX mpoleccax, SABJISIOTCA
CHCTEMAa KaTaJIMTHMYECKOTO KpeKHHra, HCnonb3yemas B Tmpouecce oOMeHa
aMMHMaKa ¥ BOJOPOAA, U AUCTHINALIMOHHBIE CUCTEMBI, HCIIONB3yEMBIE B IpOLIECCE
OKOHYaTeJbHON KOHLEHTPalUMH TKENOHW BOABI, AOBOAALIEH ee A0 YPOBHA
pEaKTOPHO-YHUCTOM.

Ilpenmersl  ofopymoBaHHA, KOTOpble CIELMAJIbHO MpeJHa3HAYEHBl WK
NOArOTOBJIEHB! I NMPOM3BOACTBA THAXKENOH BOABI MYTEM WCIOJL3OBaHUS JHGO
npouecca obMeHa BoAbl U cepoBomoponda, JUM60 mpouecca oOMeHa amMmHaka u
BOZOPO/a, BKJIKOYAIOT;

Bono-ceposoaoponHbie 0GMeHHbIE KOJIOHHDI

O6MeHHBIE KOJIOHHBI, W3TOTABJIMBAEMblE M3 MEJIKO3EPHUCTON YIJEPOAMUCTOl
cranu (nanpumep, ASTM AS516), auamerpoM ot 6 M (20 ¢pyToB) mo 9 M (30
¢yTOB), KOTOPBIE MOTYT KCIUTYyaTHPOBAThCA NPH AaBJIEHUH CBBILLE WJIM PABHOM 2
MITa (300 ¢yHT/KB. mI0#iM) U MMEIOT KOPPO3HOHHBIN AOMYyCk B 6 MM WM Gonblue,
CNEUHaNbHO MPEAHA3HA4YeHb! MM MNOATOTOBJEHBI I TNPOM3BOACTBA TAXKENOM

BOABI INYTEM HCIOJIL30BaHHA Ipouecca M30TOIHOro obmeHa BOAbBI U
ceposoaopoaa.
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6.2.

6.3.

6.4.

6.5.

6.6.

l"a3ozlymcn H KOMIIpeCCopbl

OpHocTynenuarsie, Manonanophbie (t.e. 0,2 MIla umu 30 dyur/xB. moiim)
LHeHTpoOexHble  ra3soqyBKM  MJIM  KOMIpEeccopbl  Aist  HUPKYJISLHU
cepoBOAOpOAHOro rasa (T.e. rasa, comepxawero 6onee 70% H,S), cnenmnanbHo
npeAHasHayeHHblEe WJIH MOATOTOBJIEHHBIE IS MPOM3BOACTBA TSXKENOH BOJABI
MyTeM MCMOJBL30BaHMA Npoliecca 0OMeHa BOAbI M CEPOBOAOPOAA. ITH ra3sofyBKH
WM KOMIIPpECCOPbl MMEIOT MPOU3BOJAUTENBHOCTD, MPEBLIIIAIOUIYI0 MM PaBHYIO
56 M’/c. (120 000 SSFM) npu 3KCIUIyaTalMH TMOJ AaBIEHHEM, MNPEBHIIIAIOLIUM
unu paBHbiM 1,8 MITa (260 ¢yHT/KB. AONM) Ha BXOAE, M CHaOXEHbI CalbHUKaMH,
yCTOMYMBBIMU K Bo3aetictBuio H,S.

AMMHa'IHO-BOIlOPOIlele 0OMeHHbIe KOJIOHHBI

AMMMa4YHO-BOJOPOAHBIE OOMEHHBIE KOJIOHHBI BbICOTOH Oosiee unu paBHoi 35 M
(114,3 ¢yros) auamerpom ot 1,5 M (4,9 dyros) no 2,5 M (8,2 dyroB), koTopble
MOTYT 3KCILUIyaTMPOBaTbCs NOA AaBjeHHeM, nNpeBbiwaromum 15 MIla (2225
byHT/XB. m0¥iM), cneUMaNbHO mNpEAHa3sHaueHHble WM TMNOArOTOBNEHHBIE ANA
NPOU3BOACTBA TSKEJIOH BOABI IyTEM HCMONB3OBaHHA npolecca 0OMeHa aMMHaka
M BOAOPOAA. JTH KOJIOHHbBI HMEIOT TaKKe IO MEHbUIeH Mepe OJHO
oTbOpTOBaHHOE OCEBOE OTBEPCTHE TOrO X€ NHAMETPa, YTO M LWJIMHIApHYECKas
4acTb, Y€pe3 KOTOPYIO MOTYT BCTABJSTBECS WM BbIHUMATbCs BHYTPEHHHE YacTH
KOJIOHHBI.

Buyrpemme YaCTH KOJIOHHB]I H CTYMECHYATHIC HACOCHI

BHyTpeHHHE YacTM KOJIOHHbI M  CTYMEHYaTbleé HAcoChl, CIELHaTbHO
npeqHasHaueHHble MM [OArOTOBJEHHbIE MAJ KOJIOHH Ui TMPOH3BOACTBA
TSDKENOHW BOABI IyTEM MCMOJNIB3OBaHHMA Mpollecca aMMHavHO-BOJAOPOLHOro
obMeHa. BHyTpeHHME YacTH KOJIOHHBI BKIIOHAIOT CHELHaNIbHO NMpeHa3sHaueHHbIe
KOHTaxKTOpbl MEXIy CTYMEHsAMH, COIEHCTBYIOLIME TECHOMY KOHTAaKTy rasa W
xuakocTH. CryneHuaTble HacoChl BKJIIOYAIOT CMELMANbHO MpenHa3sHaueHHble
MOrpy’)KaeMbI€ B XMAKOCTb HACOCHl ISl LIMPKY/ALMM SKUOKOTO aMMHaka B
npenenax o6beMa KOHTaKTOPOB, HAXOMALUMXCS BHYTPH CTYIEHEH KOJOHH.

YCTaHOBKM AR KpPpE€KHHra aMMHaKa

YCTaHOBKM MJI1 KPEKMHra aMMHaka, »5SKCIUTyaTHpPyeMble TMOJ JAaBJIeHHEM,
NpeBbIAOMMM  MIH  paBHbiM 3 MITa (450 pyur/kB. moiiM), creuuanbHO
npenHa3Ha4YeHHblE WJIM TOATOTOBNEHHbIE ISl MPOM3BOACTBA TSKENOH BOJLI
IyTEM MCMOJIB30BaHUA MpoLiecca H30TONMHOro oOMeHa aMMUaka ¥ BOIOPOAA.

HudpaxkpacHbie arATH3ATOPLI NOrJIOMEHHS

HHdpakpacHble aHanu3aTOpbl MOTJOLIEHHA, CMOCOOHBIE OCYLLECTBISTb aHAIM3
COOTHOLIEHHSI MEXIY BOAOPOAOM U AeHTEPHEM B peajibHOM MacliTabe BpeMeHH,
KOrJia KOHLIEHTPaLU1 JeHTepUs paBHbI WM NMpeBbIaOT 90%,.
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6.7.

7.1.

KaraauruueckHe ne4um

Karanutuueckue nmeum nns nepepaGoTku 0OOTalleHHOTrO AEHTEPUEBOro rasa B
TSKENyl0 BOIY, CHELMaNbHO MNpeAHa3HAYeHHBIE MM MOATOTOBJICHHBIE ML
NPOU3BOACTBA TSDKENOH BOABI MyTeM WCMOJB30BaHHS MPOLECCa H3OTOMHOIO
obmeHa aMMHaka ¥ BOAOPOJa.

YCTaHOBKM 151 KOHBEDCHM YpaHa H o0opynoBanHe, CHeNHAJIbLHO
npeJHA3HAYEHHOE HJIM NMOAr0TOBJIEHHOE /115 3TOro

BBOJHOE 3AMEYAHUE

B ycTaHOBKax M CHCTeMax i KOHBEPCHH YpaHa MOXET OCYLUECTBIATHCA ORHO
MJIM HECKOJIBKO MPEBpaLIeH i U3 OAHOr0 XHMHYECKOTO M30TOMNa ypaHa B APYTOi,
BKJIIOYas#: KOHBEPCHIO KOHLIEHTpaToB ypaHoBoii pyasl B UOs, konsepcuio UO; B
UO,, xousepcuto oxuceii ypaHa B UFs mnu UFg, xouBepcumo UF, B UFs,
xoHBepcuio UFs B UF,, xonBepcuio UF; B Meraynuueckuil ypaH MU KOHBEPCHIO
¢Topunos ypana B UO,. MHorue kio4eBble KOMIOHEHTHl OOOpyAOBaHHA
YCTAHOBOK JJii KOHBEPCHM YpaHa XapaxkTepHbl I8 HEKOTOPHIX CEKTOPOB
XUMHYeckoil  o6pabaTbiBaroliell  MPOMBILLJIEHHOCTH. Hanpumep, Buzabl
obopynoBaHMs, HMCIIONBE3YEeMOTO B 3THX MNpoLeccax, MOTYT BKIIOYAaTb. IIEYM,
KapyceNbHbI€ T€YH, PEAKTOPbl C TMCEBOOOXKH)KEHHBIM CJIOEM KaTalM3aTopa,
’KapoBble peaKTOpHble OallHH, XHAKOCTHbIE UEHTPUGYTH, AUCTHIALMOHHLIE
KOJIOHHBI M JKHMAKOCTHO-)XHAKOCTHBIE DKCTPAKLMOHHbIE KOJOHHBL OnHako He
MHOTHE KOMMOHEHThI 060pYIOBaHUA UMEIOTCA B "TOTOBOM BuAe"; GOJBIIMHCTBO
M3 HUX JOJDKHBI ObITh MOArOTOBJIEHBI COTNIACHO TpeOOBaHUAM U cnieunduKauusiM
3aka3yuka. B Hekoroprlx ciydasx TpeOyercs Y4YMTBHIBaTH CHELMANbHbIE
NPOEKTHbIE M KOHCTPYKTOPCKME OCOOEHHOCTM IUIA 3alUTHI OT arpecCHBHBIX
CBOMCTB HEKOTOpLIX M3 oOpabarpiBaembix xumudeckux semecrB (HF, F,, CIF; u
¢Topunsl ypana). Hakonel, cnemyeT OTMeTHTb, 4TO BO BCex HpoLeccax
KOHBEPCHH ypaHa KOMMNOHEHTbI 000pYAOBaHHA, KOTOPbI€ OTAENBHO CNELHMAJILHO
He MNpeAHa3HaueHbl WM TOArOTOBIEHH AJI1 KOHBEPCHMM YpaHa, MOTYT OBITb
oObenuHEHE! B CHCTE€MBl, KOTOpPBI€ CNEUMANbHO TIPEOHA3HAYEHBl WM
NOATOTOBJIEHBI AJIA UCTIONb30BAHUSA B LEJITX KOHBEPCHH ypaHa.

Cnenuansso npeAHalHaveHHbie HWIH TNOATOTOBJEHHbIE CHCTEMBI st
KOHBEPCHH KOHUEHTPATOB ypaHoBoii pyas: B UO;

ITOACHHUTEJIbHOE 3AMEYAHUE

KouBepcust koHuUeHTparoB ypaHoBoii pyasl B UO; MoOkeT oCyLIeCTBIATHCA
CHayajla TOCPEACTBOM DPAaCTBOPEHHMS DYyAbI B a30THOH KUCJIOTE M 3KCTPAKLMK
OYMILIEHHOTO I'eKCaruApaTa YpaHHIIAMHUTPATA C MOMOLIBIO TAKOTO PaCTBOPHUTEN,
kak TpubyTmn ¢ocdar. 3aTem rekcaruapar ypaHWIAMHHTpaTa npeoOpasyercs B
UO; nubo nocpeaCTBOM KOHUEHTpAUMH M IEHHTpPalMM, MO0 MOCpPeaCTBOM
HeHTpanHu3au1u razoo6pa3sHbIM aMMHAKOM A1 MIOJTy4eHUsA AUypaHaTa aMMOHHSA C
nocnenyomen ¢punpTpauHeH, Cylmkoi 1 KanbLUHHHPOBAHHEM.
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7.2

7.3.

7.4.

7.5.

7.6.

CrnennajibHO NpeAHA3HAYEHHBIE MJIH NOArOTOBJICHHBIE CHCTEMBbl [JIA
xoHBepcun UQ; B UFs

ITOSCHUTEJIbHOE 3AMEYAHME

Konsepcus UO; B UFg MoOXer OCYWIECTBIATBCS  HEMOCPEACTBEHHO
¢ropuposanuem. s npouecca Tpedyercs HCTOYHMK razoodpasHoro ¢ropa HiIH
TpeX¢TOPHCTOro XJIOpa.

CrneupajbHO NpeaHA3HAYEHHbIE MJIH MOATOTOBJEHHbIE CHCTEMbI JIsl
xoHBepcun UO; B UO,

NNOACHUTEJIbBHOE 3AMEUYAHHE

Konsepcus UO; B UO; MOXeT OCYIIECTBIATLCS MOCPEACTBOM BOCCTAHOBJIEHMS
UOs ra3zoo6pasHbIM KpeKHHI-aMMHAKOM WIIH BOJOPOIIOM.

CrnennajJibHO nNpeaHA3HAYEHHbIE MM MNOArOTOBJEHHbIE CHCTEMbl JIsl
xouBepcuu UO,; B UF,

NOACHUTEJIbHOE 3AMEUYAHHUE

Kousepcus UO, B UF, MoxeT ocyuecTsiaTbcs nocpeacrtsoM peakuun UO; ¢
razoo6pasHeim ¢ropuctbim Bogopoaom (HF) npu remneparype 300-500°C.

CrnennanbHO npeaHa3HAYEHHbIE HJIH MOArOTOBJIEHHBbIE, CHCTEMbI [Jsl
xouBepcun UF4 B UF;

MTOACHUTEJIBHOE 3AMEYAHHE

Konsepcus UF, B UFs ocymecTsisieTcss NOCPEACTBOM 3K30TEPMHYECKON peakLu
¢ ¢ropom B peaktopHOoi OammHe. UFg KOHAEHCHpPYETCS W3 TOpAYMX JIETYYHX
ra3soB TOCPEINCTBOM MpOMYCKaHMs MNOTOKA rasa 4epe3 XOJOIHYIO JIOBYHIKY,
oxnaxaeHHyro o -10°C. Jlna npouecca TpeGyercs MCTOYHHMK ra3zoolpazHoro

dropa.

CnennanbHo npeaHa3HaueHHbie HIH MNOArOTOBJEHHBIE CHCTEMBI A%
xoHBepcun UFy B MeTannnuyeckuit ypan

MMOACHHUTEJIbHOE 3AMEYAHUE

Kousepcua UF4 B Merajnuyeckudil ypaH OCYILIECTBJSAETCS TNOCPEACTBOM €ro
BOCCTAHOBJICHUS MarHueMm (KpyNHbIE NMApPTHH) WIK KanbuueM (Manble MapTuu).

Peaxum OCYHIECTBIACTCA NPH TEMIIEpaTypax BbILIE TOYKH INJIABJICHHUA YpaHa
(1130°C).
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1.7.

7.8.

CrenManbno mnpeaHA3HAYMEHHbIE HWJHM TNOATOTOBJIEHHbIE CHCTEMbl JJst
kxonsepcun UF; B UO;

INOACHHUTEJILHOE 3AMEYAHHE

Kongepcusa UFs B UO; MOXET OCYIIECTBAATLCA MOCPENCTBOM OAHOIO M3 Tpex
npoueccoB. B nepeom mpouecce UFs BoccTaHaBnMBaeTcs M IMAPOIM3YETCA B
UO, ¢ ucnons3oBaHWeM Boxopoaa M mnapa. Bo Bropom npouecce UFg
I'MAPOJNM3YETCs PAacCTBOPEHHEM B BOAE, IJIA OCAXJACHMS JHypaHaTa aMMOHHA
nobaensercs amMmMmuak, a aAMypaHaT BoccraHaenusaercs B UO, BOOopoaoM mpu
temneparype 820°C. Ilpu Tperbem mnpouecce razoobpasieie UFs, CO, u NH;
CMELIUBAKOTCA B BOJE, OCAXAAx ypaHUIKapOoHaT aMMOHMA. YpaHunkapOoHar
aMMOHMS CMELIMBAETCS C [1apOM M BOAOPOAOM mpu Temnepatype 500-600°C nysa
npouspoacrea UO..

Kousepcus UFg B UO, yacTo ocyluecTBisercs Ha NMepBoil CTYNeHH YCTaHOBKH MO
H3TOTOBJIEHHIO TOIUIUBA.

CrenMaibHO TNpeAHA3HAYEHHbIE HJHM TMNOATOTOBJIEHHbIE CHCTEMBI AASA
xousepcun UFg B UF,

IMMOACHUTEJIbHOE 3AMEYAHHE

Konsepcus UFs B UF,; ocymectBiasercs HNOCPEACTBOM BOCCTaHOBJEHHS
BOZOPOJIOM.
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