INFCIRC/254/Rev.2/Partl/Add.1
8 November 1996

GENERAL Distr.

MexayHapoaHoe areHTCTBO NO aTOMHON 3HEpPrun RUSSIAN

MHQ)OPMAHMOHHHM LIMPKYJIAP  Original: ENGLISH and RUSSIAN

COOBIIEHME OT 29 AIIPEJISA 1996 T'OJIA,
IIOJIYYJEHHOE OT IIOCTOSSHHOTO ITPENJCTABUTEJILCTBA
POCCHHUCKOMH PEIEPAIIUHA 3
ITPU ME2KIIYHAPOOJHOM ATEHTCTBE 110 ATOMHOH SHEPTHH
OTHOCHTEJIbBHO PYKOBOISIIINX
MPHHIIUIIOB OJI SKCIIOPTA SIOJEPHOTO MATEPHUAIIA,
OBOPYJOBAHHSA U TEXHOJIOTHH

S nepHble nepeqayy

1. I'eHepanbHbIR OHMPEKTOpP MeXIyHAapOOHOTO AareHTCTBa IO aTOMHOH
9HepruH noiyyui ot [locTosiHHOoro npencrasuTelibcTBa Poccuiickon Penepaluu
npu MeXIyHapogHOM areHTCTBE IO AaTOMHOM 3HEPTHH Bep6ajibHYK HOTY OT
29 anpens 1996 ronma, B KoTopo# Npencraiasercs MHpopmalus o6 3KCIOPTHOH
NMOJIMTHKE M NpakKTHKe INpaBUTeNbcTBa Poccuiickoll Penepalld B OTHOLIEHHH
siIepHbIX mepenay.

2. B cBeTe mnoxenaHusi, BblpaXXeHHOTO B Bep6ajibHOM HOTeE, K HacTOsLIEMY
IOKYMEHTY MpHJIaraeTcsl TEKCT 3TOH BepOaJIbHOM HOThI M TIPHJIOXKEHHE K HEH.
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BEPBAJIBHASI HOTA

ITocrossHHoe mpencraBuTelbcTBO Poccuiickon Pelepauuy IMpH MeXIYHapoOIHbIX
opraHHszalHsX B BeHe cBUIeTeJbLCTBYET CBOE YyBaXKeHHe I'eHepallbHOMY IHPeKTOpY
MeXIyHapoIHOro areHTCTBa MO aTOMHOM DHEPrUM U HMeeT YeCTh COCaThbCs Ha MUCbHMO
IToctosiHHOorO mpencraBuTenbcTBa CCCP npH MeXIyHapoIoHbIX opraHM3auusx B BeHe
or 11 suBaps 1978 roma, B KoTropoM npaButenbcTBo CCCP 06bSBUNIO O pellleHHH
IeHACTBOBaTh B COOTBETCTBHHM C NMPUHLMIIAMH IJIS SIEPHOro ®KCMNOpTa, NnepBOHaYaJIbHO
olmy6anKkoBaHHbIMH B BHIe nokyMeHTa INFCIRC/254, m Ha HoTy MHHHCTepcTBa
HHocTpaHHbIX aen Poccuiickon Penmepauuu ot 26 pekabps 1991 roma, B KoTopo#
coob1anock o ToM, uto "uneHcTBo Coroza CopeTckux CollHalIHcTHYecKuX Pecnybnuk B
MAT ATD, Bo Bcex ero opraHax, a TakXe BO BCeX 3aKJIIOYeHHbIX B ero paMKax MJIH Mox
ero 3rUjIol KOHBEHLHSX, COIJIalleHHSX M JPYTMX MeXOIYHapoIlHO - IPaBOBbIX
IOKyMeHTax npononaxaercs Poccuiickon Penepaunen”.

Pa3BuTHe SiIepHOH TEXHOJOTHHM BbI3BaJlo HEOOXONMMOCTb IaJibHeMHLIero
YyTOYHEHHS W HM3MeHeHHs pa3leJIoOB MCXOOHOro CIHCKa, KOTOpbld BKIIIOYEH B
IlpunoxeHue A u Ilpunoxenne B K PykoBomslIMM MpHHLMNAM, B HacTosllee BpeMs
orybnuxoBaHHbIM B 1oKyMeHTe INFCIRC/254/Rev.1/Part.1, a HMeHHO:

— Paznen 5 Tipunoxenuss B INFCIRC/254/Rev.1/Part.1 oTHocHTeALHO
obopynoBaHHS, CriellMaNbHO MpelHa3HaYeHHOTo WJIM TNOATOTOBJIEHOTO OJIsS paslielleHHs
H30TOIOB YpaHa, YTOYHEH H H3MEHEH;

— Ilpunoxenne A u Ilpunoxenue B nokymenra INFCIRC/254/Rev.1/Part.1
M3MeHeHhl C BKJIIOYEHMEM HOBOH 3alMCH MO YCTaHOBKaM IJiS KOHBEpPCHHM ypaHa H
o6opynOBaHHI0, ClEeLHAILHO TIpeJHa3HaYeHHOMY WJIM MOATOTOBJIEHHOMY IJISl 3TOrO;

- Hobasnen myHkt 1.7 B pasmen 1 IlpunoxeHus B IokyMmeHTa
INFCIRC/254/Rev.1/Part.1 oTHOCHTEJIBHO HAaCOCOB MEPBOro KOHTYpA.

IIpaButenscTBo Poccuiickon <enepalMd TPHHAJIO pellieHHe O TOM, YTO
OCHOBOIMoOJNaratoLIde TPUHUHUMNbLI TapaHTHH M BKCMOPTHOro KOHTpoJsis PykoBomsimux
TPHUHLIMTIOB siIepHOro BKCIOpTa, KOTOpbie comepXartcs B NOKYMeHTe
INFCIRC/254/Rev.1/Part.1 ¢ nonpaBKaMH K HeMy, IOJXHbl TIPUMEHATLCA K
TEXHOJIOTHH, HeNoCpelCTBEHHO CBSI3aHHOM ¢ JIIOObIM M3 NpeIMeTOB, YKa3aHHLIX B
IIpunoxeHu A u Ilpunoxennu B maHHbIX PyKoBomslLIMX NPHUHIIKIIOB.

TIpaBuTennctBo Poccuiickonl PenepallMl NMPUHANO pellleHHe TNPUHHATb O6LIMEA
MPUHLMHI, 3aKJIIOYaloLIHUKACA B TOM, YTO LEJb KOHTPOJS BKJIIOYEHHbIX B HMCXONHbIH
CMHCOK TPpeIMETOB HJIM COOTBETCTBYIOLLlEHl TEXHOJIOTHM He IOJIXHa ObiTh oboineHa
IMyTEM MNepellayd COCTaBHLIX YacTed K YTO OHO MO BO3MOXHOCTH NpeNnpHMeT TaKHe
JIeHCTBHS, KOoTopble obecneydBalOT NOCTHXKEHHEe NaHHOH LeJH, H TNPOIOJXHUT TOHCK
paboyero onpeneyieHHsI COCTaBHbIX YacTel, KOTopoe MoOTJio 6bl MUCMOJL30BaTLCS BCEMH
NMOCTaBLUIMKaMH.

TipaBuTenbcTBo Poccuiickon Penepauildd BHeCHO pa3biSCHEHHS B oOlpenelieHHe
slepHO — yHcToro rpaduTa, comepxaleecs B MyHKTe 2.2 pasjesa 2 NpuiioXeHHs B
noxkymeHTa INFCIRC/254/Rev.1/Part.1/Mod.2.

IIpaButenbcrBo  Poccuiickon PemepalMyd NPHHSAJIO IONOJHHUTENbHbIA
PYKOBOISILUMHA TpPHHUMII, TpeOYIOLUUH 3aBepeHMH OJIHOIO TMpaBUTEJLCTBA IPYTOMY
MpaBHTEJILCTBY B OTHOILLIEHHH KaXIOH COOTBETCTBYIOLIEH NepBOHayalbHOM Mepenayy
TeM, 4YyToObl obecrneyuTh TpaBa Ha COrJlacHe OTHOCHUTEJILHO TOCHeNylLIUX Tepenay,
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BKNIOYEHHBIX B HCXONHBIA CIIMCOK TNpeOMEeTOB M TEXHONOTHU B COOTBETCTBHH C
onpeneineHdeM B TyHKTe 10 b) PykoBomsliMx NPHHUMIIOB SIEepHOro 3KCHNopTa
(INFCIRC/254/Rev.1/Part.1/Mod.3).

CoOTBETCTBEHHO B TeKCT PyKoBONSUIMX TNPHHUMIIOB M TIPUIIOXEHHH K HUM
BHecCeHbl CleylollIde MONpPaBKu:

— PyKoBoasluHe NPUHUMIIL! ObLIM NEPECMOTPEHDI, B Pe3yJIbTaTe YEro B IYHKThI
1, 2,4 a), 4 d), 10 a), 10 b), 11 u 16 BHeceHbl NoONpaBKH M Hob6aBlieH HOBbIA

TyHKT 10 ¢).
— B npunoxeHue A PyKOBOISIIMX NMPUHLMUIOB BKJIOYEHb! HOBbIE TEKCThb! MOI
3aronoBkaMu “O6uiee 3aMeyaHue”, “KoHTponp 3a Iepeaayed TeXHOJOTrHMH” H

"OnpeneneHds”; BHeceHbl MonpaBKH B MNaparpad 2 Pa3smena A; myHKTbl 1) U 4)
Pasgena B HMckIIOYEHbI; NMOCienylolMe IYHKTbl DaHHOIO NOKYMEHTA COOTBETCTBEHHO
NepeHyMepOBaHblI.

— B IIpunoxenun B PykoBoasluX NpHHLHKIIOB BHECEHD] NONPaBKH B
IYHKT 2.2 naparpada 2.

B lLensix MCKNIOYEHUS HesCHOCTed TIOJIHbIA TEKCT IepecMOTpPEHbIX
PykoBonsimiux npHHuMnoB BMecte ¢ [IpunoxeHusmu A v B npuinaraercs.

IIpaBurenbctBo Poccuiickod ®enepaliMd TPUHAJO pellieHWe IeNCTBOBaTh B
COOTBETCTBMHM C NEepPecCMOTPEHHbIMU TakuM oO0pa3oM PyKoBosui¥MK nNpyHuuMnamy
SAIepHOT0 BKCIOpTa.

TIpyHuMas 3To pelleHHe, NMpaBUTeNbcTBO Poccuiickoli PepepallMy MOMHOCTLIO
OCO3HaET HeoO6XOmMMOCTL COHEHCTBHS  3KOHOMHYECKOMY  Ppa3BUTHIO, H36eras
OIHOBPEMEHHO yBeJIHYeHUSI KaKMM—JIHO60 06pa3oM ONAacCHOCTH paclnpocTpaHeHHS
SIIEPHOTO OPYXHS WM HPYTHUX SHEPHbIX B3PbIBHBIX YCTPOMCTB, a TaKXKe HeOOXOIHMMOCTh
TOro, 4Tobbl coO6paXeHHsi KOMMepYeCKOH KOHKYPEHLIMH He BJIMSAJIM Ha obecreyeHHe
rapaHTH# HepaclpoCTpaHeHHs.

[NpautenbcTBo Poccuiickoin Pemepaurud OyleT NpH3HATENbHO, €CJIH
IeHepallbHBIA IUPEKTOP PACNpOCTPAHUT TEKCT HACTOSALIEH HOTbl U NMPHIOXeHHEe K HeH
cpeld Bcex rocymapcts — uineHoB MATATS.

INocTossHHOe npencTaBUTeNbcTBO Poccuiickoit Penepauuy npH MeXIYHapOAHbIX
opraHu3auMsix B BeHe mnonb3yercs cny4yaeM, 4TOObl BO306HOBUTbL I'eHepalbHOMY
IUpeKTopyY MeXIyHapONHOrO areHTcTBa IO aTOMHOM 3HEpPrHM YBEpeHHSI B CBOEM
BeCbMa BbICOKOM YBaXeHHH.

BeHa, 29 anpens 1996 rona
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PYKOBOJIAIIUE ITPUHITHUIIEI SIEPHOT'O SKCIIOPTA
1. K smepHbIM mnepefayaM NJISS MHpPHbIX Uened B Jio6oe rocymapcTBo, He

obnanarolllee siIePHbIM OpYXHeM, H, B Cllyyae KOHTpOJIS 3a IMOCJedYIOLIMMU
nepelavyaMM, K TepelavyaM B Jio6oe TOCyNapcTBO HOJNXHbI TNPHMEHSATLCS
Cnemylolllie OCHOBoMoJiarailollide TNPHHUMUIMBI TrapaHTHA M BKCIOPTHOro
KOHTpons. B 3ToH cBS3W NOCTaBLIMKK OMNpeleHMId SKCIMOPTHbIA HCXOIHbIMA
CTIHMCOK.

3anpelneHne AnepHbLIX B3PbIBHLIX YCTPONCTB

2. ITocTaBIIMKK NOJIKHbI paspellaTh Nepefavyy YKa3aHHbIX B HCXOOHOM CITHMCKe
MpeIMeTOB HJM COOTBETCTBYIOLlEH TEXHOJOrHM TOJbKO TP  HalUYHMHU
OopHLIMANbHBIX TNpPaBUTeJbCTBEHHbIX 3aBepeHHM CO CTOPOHbI IOJy4yaTens, SBHO
MCKJIIOYaIOLIMX HCMOJIb30BaHHE, KOTOPOEe MOXET NMPHBECTH K CO3IaHMI0 KaKoro-
760 ATepHOro B3pbIBHOIO YCTPOMCTBA.

dusndeckas 3aiuTa

3. a) Ko BceM soepHbIM MaTepdHallaM M YCTaHOBKaM, YKa3aHHbIM B
COIJIaCOBAaHHOM HMCXOIHOM CITHUCKe, HOJIXHbI NMPHUMEHATbLCA 3P PeKTUBHbDIE
Mepbl dHU3nYEeCKoH 3allMTbI s npenoTBpallleHUASA Hx

HeCaHKLIMOHHPOBAaHHOI'O MCIMOJIb30BaHMSL U oOpallleHHsl ¢ HUMH. YPOBHH
(pU3UYECKOM 3allIUTbl, KOTOPble NOJXHbI ObITh 06ecrieyeHbl B OTHOLUEHHH
TaKoro pola MaTepHanoB, OOOpyIOBaHHS M YCTAaHOBOK, ObliM
corjlacoBaHbl MeXIy TIOCTaBLLUMKaMH C Y4YeTOM MeXIYHapoIHbIX

peKOMeHIauMH.
b) OTBETCTBEHHOCTL 3a OCYlLeCTBJIeHHe Mep ¢dHU3UYeCKOH 3alllUThl B CTpaHe-
nojydatelle HeceT T[PaBUTEJILCTBO DBTOH CTpaHbl. OnHako nas

BbIMIOJIHEHHUS YCJIOBHMH, COIJIaCOBaHHbIX MEXIY ITOCTAaBIIMKAaMH, YPOBHH
(pU3MYEeCKOH 3alllMThl, Ha KOTOPLIX CJIeAyeT OCHOBbIBaTb 3TH MEPHI,
IONIXHbl ObIThb TMNpeIMETOM COrlallleHWs MeXNOy IOCTaBLUIMKOM H
ToJiyyaTelieM.

C) B kaxnom cllyyae B OTHOIIIEHHH YETKOIo onpeneyicHUA OTBETCTBEHHOCTH
npv nepeBo3ke npeamMeToB, BKIIIOYEHHLIX B HCXOIHbIA CITUCOK, NOJIXKHbI
OroBapMBaTbCA CriellHalibHbie YCIIOBHA.

Tapaurtun

4. a) ITocTaBUIMKM [OJIXHbI NepedaBaTh BKJIOYEHHble B MCXONHbIA CIMCOK
npeIMeTbl MM COOTBETCTBYIOLILYIO TEeXHOJNOIHIO TOCydapcTBaM, He
obnajalolliIdM SIepHbIM OpYyXHeM, TOJBKO B TOM Cliyyae, Korja
nonayyalolliee ToCylapcTBO HMeeT OeHCTBYlolllee coriauieHne ¢ MATATS,
Tpebylolllee  NpPHMeHEeHUSN  TrapaHTHA KO BCeMy MCXOIOHOMY H
cnelHaJbHOMY pacllielUIsilollleMycsi MaTepdally B ero TeKylled U Oynyuiein
MUPHOM HNeATeJIbHOCTH.
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b)

d)

e)

ITpenycMmaTpuBaeMble B ITyHKTe 4 a) Iepefayd ToOcylapcTBaM, He
o6namalolMM  SIepHbIM  OpYXHeM, KOTOpble He HMEIOT TaKoro
corjallieHMss O TapaHTUfX, JOJMXHbl  pa3pellaTbcs JHIIL B
MCKJIIOYHTENLHBIX CIyyasX, Korla OHH CUMTAlOTCS HeOOXODHUMbIMH IJist
6e30MacHOM PKCIUIyaTalUMH CyLIeCTBYIOLUMX YCTAaHOBOK M €ClIM K 3THM
YCTaHOBKAaM INPUMEHSIOTCA rapaHTHM. I1oCTaBIIMKM NOJXKHbLI coobuiaTh
H, eclH HeoOXOOUMO, KOHCYJLTHpPOBaTbCS B Cly4yae, KOrda OHH
HaMepeHbl pa3pellliTh TaKHe TepelayvyH MM OTKa3aTbh B HHUX.

ITonuTHKa, ynoMsiHyTass B IyHKTax 4 a) U 4 b), He npuMeHseTcHd K
corjlalleHUSM HJIM KOHTPAKTaM, 3aKJIo4YeHHbIM 3 anpelis 1992 rojga Miu
IO 3TOM JHaTbl. B cilyyae cTpaH, KOTOpbie NPHCOENHHUINChL WIH
npucoenuHATcst K NokyMeHTy INFCIRC/254/Rev.1/Part 1 mocne 3
anpeisis 1992 rona, ®Ta NOJUTHKA NPUMEHSETCS TOJBKO K COTJMIaIlIEHUSM,
KOTOpble (IOJNXKHbI 6bITh) 3aKJIlOYeHbl NOCIe OaThl HX IPUCOeTHHEHHS.

B paMkax corjalleHHH, K KOTOPbIM He IIpUMEHSETCS YIOMSHYTas B
IIyHKTe 4 a) NOJIMTHKA (CM. ITYHKTh! 4 b) H C)), TTOCTAaBIIMKH NOJIXKHbI
repenaBaTh BKJIOYEHHble B HCXONHbIA CIHCOK TIIpelMeThbl HIH
COOTBETCTBYIOLIYI0 TEXHOJIOTHIO TOJLKO TpPH TpUMEHeHUM TapaHTHH
MATATS ¥ npd HaluyMK TOJIOXKEHHH O CpPOKe NeHCTBHA M cdepe
NpHMeHeHUs B COOTBETCTBHH ¢ TpeOoBaHUAMH NOKyMeHTa MATATD
GOV/1621. OpHakO NOCTaBILUMKH OOSA3YIOTCS CTPEMHTLCS K TOMY,
yTobbl K TaKHMM cCOTJallleHHSIM KaK MOXHO CKopee IpHMeHSIAaCh
MOJNIYTHKA, YTIOMSHYTas B TIYHKTe 4 a).

TlocTaBUIMKH pe3epBHpPYIOT INpaBO YCTaHaBINWBaTb MOOMNOJHHTEJIbHbIE
yCil1OBUA IOCTaBKH B COOTBETCTBUHM C Tpe6OBaHHﬂMH HaUuHOHalLHOH
MNOJIHUTHKH.

ITocTaBiIMKH B HeoOXOOMMBIX CJy4asiX COBMECTHO [€pecCMaTpHUBAIOT CBOH
o61iHe Tpe6GOBaHUS B OTHOLIIEHHH TapaHTHH.

IIpyiMeHeHMe rapaHTHi, OOYCNIOBIEHHOe Nepefayell OnpenesieHHON TeXHONOTHH

6.

a)

b)

Tpe6oBaHus BblLIENPUBENEeHHbIX ITYHKTOB 2, 3 M 4 JIOJNXHbl TakXe
TNIPUMEHSATBCS K YCTAaHOBKaM Ui repepaboTKu, oborallleHHS HIH
NMPOM3BOICTBA TAXENOH BOIbl, HCIIOJb3YIOLIUM TEXHOJIOTHIO, Herocpel-
CTBEHHO TiepelJaHHYIO TIOCTABIMKOM WM TIOJNYYEHHYI0O Ha OCHOBe
nepefaHHbIX YCTAaHOBOK HJIM  MX  OCHOBHBIX  OINpelneJfiollHX
KOMIIOHEHTOB.

Ilepenaya TaKMX YCTaHOBOK HMJIHM HMX OCHOBHBIX ONpenesiollInX
KOMITOHEHTOB HJIM CBSA3aHHOM C TUM TEXHOJIOTHH JOJIXHa IOBJEeYb 3a
coboit o6s13aTesnbeTBa B TOM 1) yTO6b! rapaHT MATATD nipuMeHsnuch
K J106bIM YCTaHOBKaM TaKOro Xe THMa (T.e. eclIH KOHCTPYKLMSA,
COOpYXXeHHe HIIM Mpolecc BKCILTyaTallM¥ OCHOBaHbLI Ha TeX Xe Wi
CXONHBIX PHU3IHYECKHX HIIH XHMHYECKHX TpolleccaX, KaK DTO OnpeneseHo
B HCXOINHOM CIIMCKe), MOCTPOeHHBLIM B CTpaHe-TlojyyaTejle B Te4yeHue
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COIIacOBaHHOTO TepHoma, M 2) vyrobbl Bce BpeMs IEWCTBOBAJO
CornalleHMe O TapaHTHAX, no3ponsioulee MAT'ATS npuMeHATh
rapaHTHd ATreHTCTBa B OTHOUIEHHM TaKHX YCTAaHOBOK, OIpelelleHHBbIX
rnojiyyaresieM MM TOCTABLIMKOM B KOHCYJIbTAaUHMH C TOJIyyaTeJleM B
KauecTBe YCTAHOBOK, Ha KOTOpPbIX MCMOJIb3yeTcs TepenaHHas
TEXHOJIOTHA.

CrieMa/IbHBI# KOHTPOJb B OTHOLIEHHH 3KCHOpPT2 YYBCTBHTEIBHBIX YCT2HOBOK,
TEXHOJIOTHI H MaTepHaJlOB

7.

TlocTaBIIMKKM  OOJXHBLI  TPOSBIATL  CHEPXAaHHOCTL  Npd  Tiepenaue
YYBCTBHTEJNLHbIX YCTAaHOBOK, TEXHOJOrMM M MaTepHalioB, MPUIrOOHbLIX IJIA
TIpPOM3BOACTBa OpPYXKHUS. B cnyvyae mnepenayd yCTaHOBOK, Oo6OpyHOBaHHS MIH
TEXHOJIOTUHM 1 oboralleHHMs MM TepepabOTKM TNOCTaBLUMKH HOJIXKHbI
colgelcTBOBaTL TOMY, UTOOBI IIOJIY4aTeJIM  COTJIaCHJIMCh, B  KayecTBe
anbTepHaTHBbl HAallMOHAJNbLHbIM 3aBOJaM, Ha y4YacTHe TNOCTaBLIMKa H/MJIH Ha
Ipyroe Tmnoaxoisiliee MHOTOHallUOHaJIbHOE YYacTHe B CBf3M C TakKoro poua
ycTaHOBKaMHU. ITocTaBILUMKM JOJNXKHbI TakXe CONeACTBOBaTh MeXIyHapOXHOM
IesTeJlbHOCTH (BKIIO04asg IeATeJLHOCTD MATAT3), CBSI3aHHOM c
MHOTOHallHOHAaNIbHbIMU PeTHOHANbHbIMH LIEHTPaMH TOTUJIMBHOTO LIMKJIA.

CneumasbHBIH KOHTPOIb B OTHOIUEHHMM 3KCIIOpTa YCTAHOBOK, OOOpyNOBaHHS M
TEXHOJOIHH I oGoranieHus

8.

IIpy nepemaye yCTaHOBOK HJM TeXHOJOrMHM HJsi oOoralleHHss CTpaHa-
rnoJyiyyaTeJsb OOJIXHA JaThb cOIVlacHe Ha TO, YTO HU MepelaBaeMasi YCTaHOBKA, HU
nobasi  ycTaHOBKAa, OCHOBaHHag Ha TaKOM TeXHOJOTHMH, He Oymert
NpOeKTHPOBAaTbCA  MJIM  HCMOJB30OBaTbC  OJIS  INPOMU3BOICTB2 YypaHa ¢
oboraueHneM cBhuilie 20% Ge3 corjacHsi CTPaHbI-MIOCTABLIMKA, O YeM OOJIXKHO
6bITh yBenIOoMIIeHO MATATD.

Kom‘pom: B OTHOLICHHWM NOCTaBJICHHOI'0O WIH IMPON3BEeOCHHOI'O MarTepHala, IpHIrogHOro
AJIsi NPpOH3BONCTBA OPYZKHA

9.

Jnst congeACTBUS NOCTHXKEHMIO LieJleH HACTONLIMX PyKOBOOSALLMX NMPHHLHIIOB M
obecnieyeHHsT BO3MOXHOCTeH 1N JajlbHedlllero yMeHblUIeHHS  pHCKa
pacnpocTpaHeHMs  TIOCTABLIMKM  TPH3HAIOT  BaXXHOCTb  BKJIIOYEHHMST B
COTJIallleHMsl O TIOCTaBKe siiepHbIX MaTepHalloB UJIH YCTaHOBOK, NMPOU3BOIALIINX
sinepHble MaTepHalbl, TPUrodHble IJs TPOH3BONCTBA OpPYXMS, TOJOXKEHMH,
TpeOyIOLIMX B3aMMHOrO cOIJIacHsl TOCTaBIUHKAa M ToJiyyaTesiss B OTHOILEHUH
NopsiiKka nepepaboTKM, XpaHeHHs!, H3MEHEHHs, UCTIONb30BaHUs, Nepelayld HIH
nocjenylollei Tepegayd JNoOOro INPHroJHOTO INS TNPOM3BOACTBA OPYXKHS
snepHoro Matepuana. IToCTaBILIHKHM HOJKHBI CTPEMHTLCSA K BKIIOYEHHMIO TaKHX
MOJIOXEHHH, Korla 3To liejlecoobpa3sHo M NMPaKTHYECKH OCYLIeCTBUMO.
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KOHTpOM: B OTHOIUEHHMH MOCHeNyIOIIMNX Nepenay

10.

a)

b)

TTocTaBIIMKHA HOJIXKHbI NepenaBaTh BKJKYeHHble B HCXONHbIA CIIHCOK
MpelMeTbl HJIH COTBETCTBYIOUIYIO TEXHOJIOTHIO, B TOM YHcle
TEXHOJIOTHIO, ONpeleleHHYO B TIyHKTe 6, TOJbKO IpPH HaJH4YKHU
3aBepeHHS CO CTOPOHbBI MOJYYATENf, YTO B Cyyae:

1) nocienylolley rnepenayd TakUux nNpeaMeToB
HIH
2) nepenayy BKJIOYEHHbIX B MCXOJHbLIA CIIHCOK IPelMETOB,

NPOHU3BEACHHbIX HAa YCTAaHOBKAaX, IMNepBOHA4YallbHO TMeEpPEIaHHbIX
NocTaBUIHKOM, HJIH C NMOMOUILIO 060py,IIOBaHHH HIIA TEeXHOJIOTHH,
nepBoHayaJbHO nepeidaHHbLIX NNOCTAaBUIHKOM,

nojy4yaTeyb nocjenyollied nepenayd WiMd nepenayd NpencTaBUT Te XKe
caMble 3aBEePEHHS, KOTOpbie MOCTAaBLIMK TpeOyeT MpH NepBOHaYaIbHOH
nepenaue.

B mononHeHMe K 3TOMY HOJXKHO TpeOGOBaThCH CorjlacHe MOCTaBLIHKa Ha:
1) mobyro nocienyrolyrw nepenavyy BKJIOYEHHbIX B HCXOIOHbIA CIHCOK
NpeIMeTOB MJIM COOTBETCTBYIONIYIO TE€XHOJIOTHIO M JtobOyio Iepenavy,
VIIOMAHYTYIO B TIYHKTe 10 a) 2), H3 mMoboro rocyjgapcTBa, KOTOpPOe He
TpebyeT NMPUMEHEHHUS MOJIHOMACILITAGHbIX rapaHTHA B COOTBETCTBHH C
IMYHKTOM 4 a) HacTosiuX PyKoBoOslIMX TPHHLMIOB B KauyecTBe
yCIOBUSL MOCTaBKH; 2) moOyr nocielylllyl nepegavyy YCTaHOBOK,
OCHOBHbIX ONpelessSolIdX KOMIOHEHTOB, OCHOBAaHHbIX Ha TEXHOJIOTHH,
H3JI0XeHHOH B MyHKTe 6; 3) mobylo Nnepenavyy yCTaHOBOK HJIH OCHOBHBIX
onpeledslOLIMX KOMITIOHEHTOB, MPOX3BeleHHbIX H3 3THX NpeIMeTOB;, 4)
No6y0 NoCJenyolylo nepefavy TAXKeJOHd BOOb! HJIH NPHIOTHOTO N
MPOU3BOICTBa OpPYKHS MaTepHana.

Ons obecnieyeHus mpaBa Ha corjiacke, onpejejieHHoe B TyHKTe 10 b),
TpebyloTCH 3aBepeHHs ONHOTIO MPaBUTENbLCTBA IPYTroMY NpaBUTENLCTBY B
OTHOLLIEHHH KaXIOH COOTBETCTBYIOLIEH NMepBoHavallbHON MNepenayH.

Ipurmn HepacnpocTpaHeHUs

11.

HecMoTps Ha IpyrHe noJloXeHHs HacTOSAWIMX PyKOBOOSIIMX IpPHHLIMIIOB,
MOCTAaBIIIMKH IOJIXHbLI NaBaTh pa3pellleHHe Ha Iepefavy onpelneieHHbIX B
HCXOIOHOM CIHMCKe IpedMeTOB HIIH COOTBETCTBYIOLIIEHM TeXHOJIOTHH TOIBKO B
TOM ciy4yae, Korua OymyT ybGexmeHbl B TOM, YTO TaKHe Mepenayd He OymyT
CrocoOCTBOBATh PACNpPOCTPAHEHHIO SNEPHOTO OPYXHS HIH IOPYTHX SHepHbIX
B3pbIBHbIX YCTPONCTB.
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Onzudeckas 6e30MacHOCTD
12. TIocTaBILIMKM OOJXHbI COAEHCTBOBAThL MEXIYHapOOHOMY COTPYIHHMYECTBY B

obMeHe HWHpoOpMaLlMel O ¢H3MYecKoln ©e30MacHOCTH, OXpaHe SOePHbIX
MaTepHasloB MpH NepeBo3KaX MU BO3BPaTy NMOXHUIIEHHbIX silePHbIX MaTepHaioB H
o6opynoBaHusl.

ConenictBre 3¢ PeKTHBHBIM rapanTusM MATATD

13. ITocTaBLIMKHM OOJNXHbBI MTpUjaraTbh ocobble YCUIHUS B NOANEPKKY 3P HeKTUBHOTO
ocyllecTBJIeHWst TrapaHTUA MATATD. ITocTaBIIMKHM OOJXHBI TaKXe
NMoalep>XHUBaTh YCHIHUSL AreHTCTBAa IO OKa3aHHIO TrocylapcTBaM-UlieHaM
CONEHCTBUS B YJIYUYIIEHUM HX HalLMOHaJlbHbIX CHCTEM YydyeTa U KOHTpoOJS
siIepHbIX MaTepHalloB K TOBbIIEHHIO TeEXHHYECKOH 3¢ PeKTUBHOCTH rapaHTHH.

OHM [OOJXHb! TakKxXke TpWJaraTh BCe YCHJIMS OJS MomaepXKH AreHTCTBa B
IanbHedlleM TMOBbIUIEHHHM aleKBAaTHOCTH TrapaHTHH B CBeTe TeEXHHYECKOTO
pa3BUTHS K ObICTPOrO pocTa YMCJa siIepHbIX YCTaHOBOK H TONIEPXHBaThb
COOTBETCTBYIOLIIHE MWHHULHATHUBSI, HanpaBJieHHble Ha NOBbillIeHHE
3¢ PeKTUBHOCTH rapaHTul MATATS.

Oco6eHHOCTH KOHCTPYKLIMH YYBCTBHTEJILHBIX YCTAHOBOK

14. IlocTaBIIMKH OONXHbI TOOWIPATL TPOEKTHPOBUIMKOB W  H3rOTOBUTeENEHR
YYBCTBUTEJILHOTO 060pynOBaHUS KOHCTPYMPOBaTb €ro TakuM o6pa3oM, uToObl
obneryanoch NpMMeHeHHEe TapaHTHA.

Koucymbraunn

15. a) ITocTaBUIMKH DOJIXKHbI nogiep>XMBaTh KOHTAKTbl U KOHCYJbTHUPOBATLCA,
nonbL3ysick  OObIMHBIMH KaHanaMH, o BonpocaM, <C¢BA3aHHbIM C
OCYUICCTBJICHHEM HACTOSLIHUX PYKOBOIIHHIHX NpHUHUHUIIOB.

b)  IlocTaBUIMKH HOJIXKHbI TPOBOIHTb KOHCYJIbTallMH, KOTHa Jo6oH U3
HHX COYTeT 5TO leJiecoo6pa3HblM, C JPYTHMH 3aHHTepeCOBaHHbIMH
MPaBUTEILCTBAMH B OTHOLIEHHMH OCOOBLIX YYBCTBHUTEJILHBIX CJIyvaeB IJIs
obecneyeHus Toro, ytobbl Niobas nepenaya He croco6CTBOBalla PHUCKY
BO3HHKHOBEHHUS KOHMhIHUKTA UM HeCTaOUIBLHOCTH.

¢) B cnyuae, ecid oqMH HJIM HeCKOJIbKO TNMOCTABLIMKOB IMOJAraloT, YTO
MMeJI0o MecCTO HapylleHHe IOIOBOPEeHHOCTEH MeXIY NOCTaBIIMKOM H
NoJiyyaTesieM, BbITeKalolMX U3 HACTOAILUMX PyKoBOOSILLIMX MPHHLMIIOB,
0oco6eHHO B cliyyae B3pblBa SIIEPHOTO YCTPOWCTBA HJIH HE3aKOHHOIO
TpeKpalleHUss MpUMeHEeHUS MM HapylleHUs ToJjiyyaTelieM TapaHTHM
MAT AT, nocraBllIHKH JOJIXHbI HEMELJIEHHO TIPOBECTH KOHCYJIbTallMH
Mo DMIUIOMaTH4YeCKHM KaHajlaM, C TeM YTOObI OIpeneHTb U OLEHHTD
JNEeACTBUTENILHOCTL H 06'beM BO3MOXHOTO HapylleHHS .
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16.

17.

B oxumaHMH Hcxola TaKHX KOHCYJIbTAaUMH TIOCTAaBLIMKH He O6ynyr
IeHcTBOBaTh TaK, YyTob6bl 3TO MOTJO HaHecTH yuepbd nwbon Mepe,
KoTopasd MoOXeT ObITh MPHHATA NPYTHMM TOCTABLUIMKAMHM B OTHOLUEHHH
HX IEeHCTBYIOLIMX KOHTAKTOB C 9 THM IOJIyYaTeJseM.

Hcxons U3 pe3ylbTaTOB TaKMX KOHCYJbTallMM, MOCTaBIUMKH, NPUHUMAas
Bo BHHMaHHe cTaThio XII YcraBa MATATD, nonXHbl DOrOBOPHUTLCS O
COOTBETCTBYIOIIEH peakLHM¥ M BO3MOXHBLIX HEeHCTBUAX, KOTOpble MOTJH
6b! BKJIIOYATL MpeKpallleHHe siIepHbIX Nepelay JaHHOMY IolydaTeio.

Ilpn paccMOTpeHHHM Tepelay KaXIbli ITOCTABLUMK JOJIKEH TMPOSBIAThH
OCTOPOXHOCTh B OTHOIIIEHHH BCeX OOGCTOSATENLCTB KaXIOro cjy4asi, BKJiouas
mobofl pPHCK TOro, YTO IepelNavyd TeXHOJOrHM HIH TOCJeRVIOLIHE Tiepelayud
MOTYT NPHBECTH K TOSBJIEHHIO He TOCTaBJEeHHbIX MOA TapaHTHH STepHbIX
MaTepHaJioB.

IIns BHeceHus mO6LIX HM3MeHeHHMH B HacTosluMe PyxoBonsilli¥e TPUHLIMIIbI,
BKJIoYas JMiobble H3MEHEeHHs, KOTOpble MOIYT BO3HHKHYTh B pesyJibTaTe
[epecMOoTpa, YIIOMSIHYTOro B IYHKTe 5, HeO6XONHMO eNHHONYIIIHOE corjlacHe.



ITPHIIOKEHHUE A

HCXOOHBIA CIIMCOK, IMPETYCMOTPEHHBIA B PYKOBOISIIIX
IMPUHITATIAX

OBINEE 3AMEYAHMWE

Ilenr KoHTpoNsi He HONXHa OblTh obGoMIOeHa IyTeM Iepelayd COCTaBHbIX 4YacCTeH.
Kaxnoe npaBHTEJLCTBO TNO BO3MOXHOCTH NpellpHMeT TaKHe NeHCTBUS, KOTOpble
obecneynBaloT JOCTHXEHHe NaHHOM LEJIH, H MPONONIXHT NMOUCK paboyero omnpeneneHus
COCTaBHbIX YacTel, KOTOpoe MOTJIo 6bl HCTIOJIL30BAaThCA BCEMH MOCTaBLLIMKaMHU.

KOHTPOJIb 3A MEPENAYEN TEXHOJIOTHHA

Ilepenmaya “TexXHONOTrMH”, HEMOCPENCTBEHHO CBA3aHHOM C JIO6bLIM NMpPEIMETOM B CITHCKE,
B TaKOH Xe CTelleHH TMOMJIEXHUT CTPOrOMY PacCMOTPEHHIO H KOHTPOJIO B INpeleliax,
YCTaHOBJIEHHbIX HallMOHANILHBLIM 3aKOHOJATeJbCTBOM, KakK H caM MpeaMerT.

KoHTponb 3a nepenaye "TeXHONOrHH” He NMpUMeHsEeTCS K MHdOPMaUMH, HaXoasleHcs
“B 0OLLIECTBEHHOM BJaleHHH", HIH K "¢yHIaMEHTATbHbIM HaYYHbIM HCCIeIOBaHUAM".

OITPENEJIEHUA

“TexHonorua” - cnewldajbHas HWH¢oOpMaLusd, KoTopas TpebyeTca mjisi “pa3paboTKu”,
"NPOXU3BOJCTBA" UM “HCINOJb30BaHHA" J11000I0 BKJIIOYEHHOTIO B CITHCOK NMpegMeTa. 3JTa
HHGOPMallUs MOXKeT IepelaBaThc B BHIOE “TeXHHYeCKHX HaHHbIX” HIH “TeXHHUYECKOH

MoMolH” .

"(pyHIaMeHTalbHble  HayuyHble  HCCIieNOBaHHUN” -  BKCINepHMEHTalibHble  WJIH
TeopeTHueckKHe paboThl, BelylllMecs TIJIaBHbIM 0Opa3oM C LleJiblo TOJYyYeHHS HOBbBIX
3HaHHA 00 OCHOBOMOJIAralolIMX IPUHUMIAX SBJIeHHMHM M HabjlomaeMblX ¢aKTaX, He
HaTipaBJieHHble B TepBYIO O4epelb Ha JNOCTHXeHHe KOHKPETHOM TPaKTHYeCKOH LielH
HJIH pellleHHe KOHKpETHOM 3a1ayvH.

" p " b p " p "
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- TIPOCKTHpOBaHHE
- MPpOeKTHbLIC HCCNIETOBAHUA
- aHAaJIH3 NNPOEKTHLIX BAaPDHAHTOB

- BbIpaGOTKa KOHLETMUHA MPOeKTHPOBAHHUS



- c60opKa H HCIbITAHHS MPOTOTHIIOB (ONbITHLIX 0Opa3LoB)
- CXeMb! OILITHOTO IIPOU3BOICTBA

- NMPOEeKTHO-TEXHHYEeCKass HOKyMeHTalHs

- Npolecc peajii3alluy NMPOeKTHbIX DaHHbLIX B U3l eliHe

- CTPYKTYPHOE IPOeKTHpOBaHHUE

- KOMIUIEKCHOE NMpOeKTHpPOBaHHEe

- KOMIIOHOBOYHasa CxeMa

"B o611ecTBEHHOM BJIaIeHHH"” - IOHATHe "Haxonsllascs B oOleCTBEHHOM BJlaleHUH"” B
HacTosi1lleM JOKYMeHTe O3HayaeT TeXHOJIOTHIO, NpeNoCTaBisieMylo 6e3 orpaHMYeHHH Ha
ee NajJbHeMlllee pacnpocTpaHeHHe. (OrpaHH4YeHHs, CBS3aHHble C aBTOPCKMMH TpaBaMH,
He HCKJII0YaloT TeXHOJIOTHIO M3 pa3psilia Haxonslilencs B 06LIeCTBEHHOM BllalleHHH.)

"TIpon3BoIcTBO” O3HayaeT BCe cTaJHH NPOHU3BOICTBA, TaKHe, KakK:

- COOpYXEHHE
- TeXHOJIOTHS NMPOH3BOICTBA
- H3TOTOBJIEHHE

- HHTerpalus

- MOHTax (cOopka)

- KOHTPOJIb

- HCMbITaHHUSA

- obecneyeHue KayecTBa

"TexHuyeckas nomouub” - “TexHH4Yeckas NMOMOLIL” MOXET NMPHHUMATh TaKHe (POPMbl,
Kak o6yyeHHe, TOBbIllIeHHe KBaJIMdHUKallMM, TIpakKTH4YecKas TMOATOTOBKA KaJpoB,
npenoctapiieHne paboyeil HHpOPMalHH, KOHCYJIbTaTHBHbBIE YCJIYTH.

IlpumeyaHue: "TexHdyeckas ToMollb” MoOXeT BKJI4YaTh B cebs mnepenpavy
"TeXHHYECKHX OaHHbIX".

"TexHmyecKHe NaHHble” - "TexHHUecKHe NaHHble” MOTYT ObITh NpelcTaBjeHbl B TaKHX
dopMax, KaK YepTeXKH, CXeMbl, IHarpaMMBbl, MOIeJIH, HGOPMYJibl, TEXHHYECKHE NMPOEKTh!
H crieuMdpHKalMH, CIIpaBOYHble MaTepUaybl H HHCTPYKUMH B NHUCBMEHHOM BHIE HIH
3alliCaHHble Ha [PYTMX HOCHTeJISX MJIM YCTPOMCTBaxX, TaKHMX, KaK JIHMCK, MarHHTHas
JieHTa, NOCTOsIHHbIE 3alIOMUHalolIHe YCTPOHCTBA.

"Hcnonb3oBaHue” - 3KCIUTyaTalMsi, YCTaHOBKa (BKJIoYasi YCTAHOBKY Ha MioluanKe),
TeXHHMYecKoe OOCIyXXHMBaHHe (NpoBepKa), TeKYLIMH PeMOHT, KalWTaJIbHbI# PEMOHT H
MoOJepHH3all 1.



PA3IIEJI A. MaTtepnaJnl B o60pyioBaHHE

1. HcxonHbIA M CHielHANILHLIN pacllielUIsionUAca MaTepHall

Kak 3To omnpepmeneHo B cratbe XX YcraBa MeXIyHapoRHOTo areHTCTBa IO
aTOMHOH DHEPTHHU:

1.1.  "HcxoaHeIft MaTepnal”

TepMHH “HCXOOHBIA MaTepHall” O3HayaeT ypaH C colepXaHHeM H30TOIOB B TOM
OTHOILIIEHHH, B KaKOM OHHM HaXoHSATCs B IPUPONHOM YypaHe; ypaH, o6edHeHHbIH
u3otonoM 235; TopHHM; no6oe M3 BblllleyKa3aHHbIX BellleCTB B ¢opMe MeTalia,
CIJIaBa, XMMHYECKOTO COeIMHEHHMS HIIM KOHLIeHTpaTa; KakoH Obl To HM ObLIO Opyrom
MaTepHall, collepXallMid ONHO HJIM HECKOJIbKO M3 BblllleyKa3aHHbIX BellleCTB TaKoM
KOHLIeHTpallU¥, KOTopas BpeMsi OT BpeMeHH Oyner omnpenensitecs CoBeToM
YIpaBASAIONIMX; M TaKoOW [pYrol MaTepHall, KakKoH BpeMs OT BpeMeHH Oymer
onpenensThcs COBETOM YIpaBlisIOLINX.

1.2. ChelmanbHbIA paclelUIAIOLHICA MaTepHan”

i) TepMuH  “crienHalibHbIA  paclleNnsIOIMACA  MaTepHan”  O3HayaeT
NNYTOHUN-239; ypaH-233; ypaH, oboraiieHHbl H30TOonoM 235 mnm 233;
J1060f MaTepHaJ, COIepXalllHA OJHO MJIH HeCKOJIbKO H3 BblllleYKa3aHHbIX
BEIIleCTB; M TaKoW IpyTroH paclIelisiioliMics MaTepHall, KOTOpbld BpeMs
OT BpeMeHH Oyner omnpenensiThcsi CoOBeTOM YINPaBSIOLMX, OXHAKoO
TepMHH "crnellHaJIbHBIA pacluelUisIOMIMAC MaTepuan” He BKIlO4YaeT
HCXOOHOTO MaTepHalia.

1i) TepMuH “ypaH, oborailieHHbIH H30TonoM 235 unM 233", o3HayaeT
ypPaH, coOepXaudh usoTton 235 unu 233, UIM TOT W OpPYrol BMecTe, B
TaKOM KOJIMYEeCTBe, YTOOb! OTHOLUEHHE CYMMb] DTHX H3OTOIOB K H30TOIY
238 6b110 Gonblile OTHOLLUEHUS M30Tona 235 K u3oTomy 238 B NMPUPOIHOM
ypaHe.

OnHako nans uUeliel PykoBoasIIMX NPHHLMMOB He OYyAyT BKJIOYaThCA
NnpelMeTbl, YKa3aHHble B MOANMYHKTE a) HUXe, H 3KCIIOPT HCXOLHOIo HIH
CIlellaJIbHOrO  paclleNislollerocss MaTepdalla B JaHHYK  CTpaHy-
rnojayyareidb B TeueHHe 12 MecsileB B o00beMe MeHee TipelelioB,
oIpelesiieMblX B NOAITYHKTE b) HUXe.

a) IInyTOHHH C M30TONHON KOHLIEHTpaL el NIYTOHHNA-238 cBbiile 80%.

CneudanbHbI paclUIeISIOLIMACS MaTepuall TpH HCIONb30BaHHH B
rPaMMOBbIX KOJIHYeCTBaX MJIM MeHee B KauyecTBe YYBCTBHUTENLHOIO
3JieMeHTa B npubopax; H

HcxonHbIi MaTepuall, B OTHOUIEHHH KOTOpOTro TIPaBHTEJLCTBO
YIOCTOBEPHTCS, YTO OH NpelHa3HayaeTcs TOJBLKO QNS MCIONb30BaHUS B
HesiIepHOH HesTeNbHOCTH, HanpuUMep TPH TPOM3BOACTBE CIUIABOB HIH
KepaMHKH.



2.1.
2.2,
2.3.

2.4.

2.5.

2.6.

2.7.

b) CrneuydanbHbll pacwiemistowinics 50 acddpeXTHBHbIX TPAMMOB;

MaTepHan
IIpyponHBIA ypaH 500 KHJIOTPaMMOB;
O6enHEeHHbIN ypaH 1000 xunorpaMMoB; U
Topun 1000 xunorpaMMoB

O6opyrioBaHHe H HesiIepHble MaTepHAIIbI

Onucanue TpeAMeTOB OOOPYHOBaHMS M HesepHbIX MAaTepuanioB, MPUHSTOE
[IPABHTENLCTBOM, ClielyeT HHXe (KOJIMYeCTBa, He IIpeBbllIaloIllve YPOBHEH,
yka3aHHbiX B IlpunoxeHuH B, paccMaTpHBaloTcsi KaK HecylleCTBEHHbIe M3
MPaKTHYECKHX Liesied):

PeakTophl H peakKTopHOe O6opynoBaHue (cM. IIpnmoxkenue B, pasnen 1.);
HesimepHble MaTepHaJtl Jis peaktopoB (cM. IIpiitoxenne B, pasnen 2.);

VeraHOBKM O NepepaGoOTKH  OONMYYeHHRIX TOIUIMBHBIX  3JIEeMEHTOB H
obopynoBaHHe, CMelHaJbHO MpedHa3HaueHHOEe HJIH MOATOTOBJIEHHOE NJsi 3TOro
(cm. IIpunoxenue B, paznen 3);

YCTaHOBKHM [JIS H3rOTOBJIEHHS TOIUIMBHBIX 3JieMeHTOB (cM. Ilpunoxenue B,
paspen 4.);

YcraHOBKM IS pasfefleHHs M30TONOB YpaHa M o0opyloBaHHe, KpoMe
aHaJINTHYECKHMX IpHOOPOB, ClelHaJIbHO MpelHa3HayeHHOe WIH MORIrOTOBJIeHHOE
ans sroro (cMm. Ilpunoxenne B, pasnen 5.);

YCTaHOBKM [Jis MNPOM3BOACTBA THAXKEJIOH BolObl, JeATepUA M JelTepHeBLIX
cOeHHeHHH H o6opynoBaHHe, clelHaJbHO npenHa3HayeHHOE WIH
MOAroToBJeHHOe OJist 3Toro (cM. IIpunoxenne B, pasnen 6.);

¥YcTaHOBKM 1JIA KOHBepCMM YpaHa H  obGopylnoBaHHe, CHelHATbHO
npegHa3HayeHHOe WIH TMOArOTOBJeHHOe 1A 3toro (cMm. IIpunoxkenme B,
pasgen 7.).



1)

2)

3)

PA3SIMEJI B. O6mne KpHUTepUH Iiepeliay TeXHOJOTHH B COOTBETCTBHH

¢ NyHKTOM 6 PyKOoBORSIIMX NPHHIINIIOB

"OCHOBHBIMHU ONpeneNsIOHMH KOMIIOHEHTaAMHU" SBISIOTCS:

a) B CJy4yae yCTaHOBKHM IJIs pa3lieJIeHUS H30TOMNOB Ta30oueHTPHGYKHOTo
THIa: cOOPKH rasoBblX LEHTPHYT, Koppo3uecTodKkuX K UF6;

b) B CJIyYae YCTaHOBKH IJISl pa3slelieHHs H30TONoB ra3ogudpy3uoHHOTo
THna: IUdOY3HOHHbIA Oaphep;

C) B cCJIydyae YCTaHOBKH JJs pasgelieHHss H30TOIIOB COIUNIOBOI'O THIIA!
COIIJIOBbIC 3JIEMEHTDI;

d) B cCliyda€e YCTAHOBKHM IJid pa3neleHHs H30TOMOB BHXPEBOTO THIIA:
BHXPEBbIC BJIEMEHTDI.

Ins ycTaHOBOK, NpeNyCMOTPeHHbIX B MyHKTe 6 PyKoBomsiluMX NMpUHUHMNOB, O
KOTOPpBIX B ITyHKTe 2 Bblllle He YKa3aHbl OCHOBHBIE OINpelneisiolliie KOMITIOHEHTBI,
B ClIyyae, KOrla CTpPaHa-TIOCTaBLIMK IepefacT B KOMIUJIEKTe 3HaYMTENbHYIO YacThb
NMpenMeToB, CYlLeCTBeHHbIX IJIs paboTbl TaKOH YCTaHOBKH, COBMECTHO C "HOY-
Xay” Mo coopyXeHMIO H DKCIUTyaTallM¥ 3TOH YCTaHOBKM, TaKas INepelaya NoJIXHa
paccMaTpHBaThCs KakK nepefaya "yYCTaHOBKHM HJIH ee OCHOBHBIX OMpedeisioliHX
KOMITIOHEHTOB" .

Ilns pened ocylllecTBleHMS MYyHKTa 6 PyKOBONSILIMX NMPHMHLHMNOB YCTaHOBKaMH
“Takoro e THINA (T.e. ecld HMX KOHCTPYKLHS, NPOLECCHI COOPYXKEHHS HIH
3KCMJIyaTalHMH OCHOBAaHb! HA TEX XK€ HUJIH CXONHbIX (PHU3HYECKHX HJIH XMMHUYECKHUX
npoueccax)” OOJXHbl CYHTAThCS clellylolliHe YCTaHOBKU:

Korma nepemaHHasi TexHOJIOTHSA
TaKoOBa, YTO OHa MO3BOJISET CO3NaTh
B CTpaHe-TIoJyvaTese clelyloLIHe

THIIbl YCTAHOBOK MJIM MX OCHOBHBIE YcraHoBKaMM Takoro e THIa GymyT

ONpenensolHe KOMIOHEHTbL: CUMTATLCSA ClleNylollIie YCTaHOBKH:
a) YCTaHOBKa IJIg pasneyeHHs
H30TONMOB Trazonud¢y3noH- 6
HOTO THIA....ceurnrinnrrnnaarnnannns aobas 1pyrafl yecTaHoBKa LA pasliesIeHusl
H30TOIIOB, HcnoJib3yloLias npolecc
razoBoi 1NdpPy3uH.
b) yCTaHOBKa JJis pasjelieHUs
HM30TOMOB Ta3oLeHTpHYX- 6
HOTO THITA....cuvivvennrenennrnnrnnns Aobad 1pyrasi yCTaHOBKa IUIA pasnesleHus
M30TOIIOB, MCroNb3yloLas ra3olLeHT-
PHU@YXKHBIA TIpoliecc.
) ycTaHOBKa HOJis pa3sjelleHus

H30TOIIOB COIUIOBOTO THIIA....
mobas Apyras YCTaHOBKa IJIS pa3fesieHus

H30TONOB,  HCIIOJL3yloMIas  COIJIOBOM
npoliecc.



4)

d) YCTaHOBKa HJIS pa3nelieHus

HM30TONOB BHXPEBOTO THMA....
mobas gpyras ycTaHOBKa IJIS pa3lelieHHs

H30TOIIOB, HCnoJib3ylollas BP[XpeBOFI

TIpoliecc.
e) yCTaHOBKa 1Jis nepepaboTKH
TOMJIMBA C HCINOJIb30BaHHEM 6 CTAHOBKA s
npolecca sKcTpakuuu 110031 6 Apyrasd y . naﬂ
PACTBOPHTENEM. ......ecnuernnn.n.. TepepaOOTKN  TOIUIMBA,  MCIOJIb3YIOLL
MPpOLIeCC SKCTPAKLIUH pacCTBOPUTETIEM.
) yCTaHOBKA ons MpoU3-

BOJICTBA THAXeJOH  BONbI,

Wcronbayioluas  obMennpi 110627 fpyras ycTaHoBKa s

MPOM3BOICTBA TAXEJOH BOIbl, HCIOJNb-

TIDOLIECC.cuuievenenrrrnnnrerrnneeennnss .
3ytoillass 06MeHHbIR npoliecc.
g) yCTaHOBKa ons
MPOM3BOJCTBa TAXeJIon
BOIIb, HCToNb3yiowas nobas Ipyras ycTaHoBKa ons
5NIEKTPOETIYECKHI MPOU3BOICTBA TAXKEJION BOIIBL,
TIPOLIECC . v.eeereeeeeeeenessannens HCnomb3yloas SJEKTPONUTHYECKHH
npouecc.
h) YCTAaHOBK2 IJIS MpPOM3BOI-
CTBa TAXeJI0oN BOIbI,
MCTONbayloIas BogoponHbli ‘100a% Apyras ycTanoska AN
IMCTHILS LLAOHHBLI MPOM3BONCTBA TAXKEJOH BOIbI,
TIPOLIECC. cevneeernnerenrnnrrrnnnneennn. Henonb3yiolast  BONOPOAHBIM - THCTHIIA-
LMOHHBIH Npolecc.
TIIpuMeyaHue: B cayyae ycraHoBokK s nepepaboTKH, oborallleHHs M

MPON3BOACTBa TAXKEJIOH BOAbl KOHCTPYKLHMS, TIPOLECChl COOPYXEHHS MJIH
3KCINyaTald¥ KOTOPbIX OCHOBAaHbI Ha MHbIX YeM TepeyHcCleHHble Bblilie
GHU3MYECKHUX HIIH XHMHYECKHX Mpolleccax, I8 onpenesieHHs YCTAHOBOK “Takoro
Xe THna” OyoeT NPUMEHSTbCS aHaJOrMYHbIA MOAXOH, IIPH 3TOM MOXET
BO3HMKHYTb  HeOOXOOHMMOCTb  oOmnpelejleHHMss  OCHOBHBIX  ONpenessolIUX
KOMIIOHEHTOB TaKHX YCTaHOBOK.

IlogpasymeBaeTcsl, UTO CCblIKa B ITyHKTe 6 b) PykoBomsIUMX NPHHUMIIOB Ha
“nmobble YCTAHOBKM TaKOro Xe THIa, TNOCTPOEHHble B CTpaHe-ToJiy4aTelle B
TeuyeHHEe COTJIAaCOBAHHOrO IepHola”, OTHOCHTCA K TaKMM YCTaHOBKaM (HMJIH HX
OCHOBHBIM  OIpeleNslloIAM  KOMIIOHEeHTaM), TIepBbld  IYCK  KOTOPbIX
NMPOM3BOIMUTCS B TeyeHHe INeproda Mo MeHblleH Mepe B 20 JleT ¢ MOMeHTa
nepBoro Imycka 1) ycTaHoBKH, KoTopasi 6blila mepefaHa MJIH KOTopas BKJIOYaeT
nepelaHHble OCHOBHbIe ONpenelisiolllie KOMIIOHEHThbl WJIX 2) YCTaHOBKH TaKOro
K€ THINa, NOCTPOEHHOH Mnocie Nepenavyn TexHojsoruu. IlogpasymeBaeTtcsi, YTO B
TeyeHHe 3TOro nepuonma OyneT ONHO3HAYHO TIpPHU3HaBaTLCA TO, YTO Jiobas
YCTAaHOBKA TaKOro 3Ke THIAa HCIOJIb3yeT TepellaHHYI0 TeXHOJOTHIO. Ho
coriacoBaHHbIA TEpHON He NpelHa3HayeH IJIS OrpaHHYeHHMs] CpPOKa NEHCTBHUS
rapaHTMH MJIK CpPOKa MpaBa oOnpedelsiTb YCTaHOBKHM, KaK YCTaHOBKH,
NOCTpPOeHHble UMY paboTalollde Ha OCHOBE HJIM C MCIOJb30BaHHEM IepenaHHOH
TeXHOJIOTHHX B COOTBETCTBHH C MYHKTOM 6 b) 2) PyKoBOISIIMX MPUHLLUIIOB.
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1.2.

ITPHUJIOZ2KEHHUE B

ITOSICHEHHS MPEOMETOB, BKTIOYUEHHBIX B UCXOIHBIHN CITHCOK

(o ormcaHmio B pasgee 2 yacTH A IIpunoxenuns A)

PeakTophbl 1 peaKTOpHOe 060OpPYNOBaHHE
KoMiLleKTHBIE siiepHble peaKTOpbI

SlnepHble peakTopbl, CIIOCOGHble PpaGoTaTb B peXHUMe KOHTPOJIUPYEMOH
caMononnepXXHBaloLleHcs LelMHOM peakKUUHW IeJeHHs, HCKJlo4yass peakTopbl
HyJ1eBOM MOLIHOCTH, KOTOpble OIpelesiOTCA KaK peakTOpbl € IPOEKTHBIM
MAaKCHMAaJIbHbIM YpPOBHEM TPOM3BOICTBa IUIYTOHHS, He TMpeBblllaromiuM 100
TpPaMMOB B Toll.

ITIOSACHUTEJIbHOE 3AMEYAHHME

“SlmepHbld peakTOp” B OCHOBHOM BKJIYaeT Yy3Jibl, HaXoIslllMecH BHYTpH
KOpIlyca peakKTopa MJM  HeNOCPeNCTBEHHO TIPUMBbIKalollMe K  HeMy,
obopynoBaHMe, KOTOpoe KOHTPOJMpPYeT YypOBeHb MOLIHOCTH B aKTHBHOM 30HE, H
KOMIIOHEHTbl, KOTOpble OOBLIYHO COIEepXaT TeIUIOHOCHUTeNb IepBOrO KOHTYpa
aKTHBHOM 30Hbl peakTopa, MJIH BCTYIAlOT C HUM B HEMOCPeICTBEHHLIA KOHTAaKT
HJIM YTIPABJISIOT UM.

He npeanonaraeTcs HCKJIOYeHHe peaKTOPOB, KOTOPble HamjieXalllMM oOpa3oM
MorjJu ©Obl MNMOIBEPrHYTbCS MOIMEPHKALMH OJS IPOM3BOICTBA 3HAYHTEJBHO
6osbliero KoypyectBa, 4yeM 100 rpaMMoOB IUIYTOHMS B TIOJ. PeakTopsl,
npenHa3HayeHHble IS OJIMTEJIbHOW 3KCIJyaTallMM Ha 3HAYWUTeJIbHbIX YPOBHSIX
MOLIIHOCTH, HE3aBUCHUMO OT CTeleHH MX BO3MOXHOCTEN NMPOU3BOICTBa IJIYTOHHS,
He paccMaTpHUBalOTCs Kak “peakTopbl HyJleBOH MOLIIHOCTH".

SKCITOPT

OKCMOPT NOJHOTO KOMIUIEKTa OCHOBHbIX TNMpEeIMEeTOB B paMKaX 3TOM TpaHMLbI
6yner NpPOMCXOIMUTL TOJBKO B COOTBETCTBHMHM C TMpolelypaMH PykKoBomsiIMX
NMPHUHLIHKIIOB. OTnenbHbie TmpeoMeTbl B paMKaXx 3ToH (PYHKUHOHAIbHO
olnpelnesleHHOM TpaHMUbl, KOTOpble OyOyT B®KCIOPTHPOBAaTLCA TOJLKO B
COOTBETCTBUM C TIpolegypaMH PyKOBOISILIMX TPHHLIMIOB, IepevyHciieHbl B
myHKTax 1.2 - 1.7. IlpaBUTenbLCTBO ocTaBasieT 3a coOOM NpaBO INPHMEHSATL
npouellypb! PyKoBoISIIMX NpPHHLUMNOB K JPYIrMM NpeIMeTaM B paMKax
¢hYHKLIHOHAJILHO ONpeJlesleHHON IPaHHLIbI.

Peax'ropm:xe KOpITyca BbICOKOro JaBJICHHUA

MeTannnyeckde Kopryca B cOope HMIM KX OCHOBHble YacTH 3aBOICKOTO
H3TOTOBJIEHHS, KOTOpble CMeLHalbHO NpelHa3HauyeHbl MM MOATOTOBJEHBl IS
pa3MellleHHsI B HUX aKTHBHOM 30HBI SiIePHbIX PeaKTOpOB, KaK OHH ONpelelieHbl B
myHKTe 1.1. Bbllle, M cnocoGHble BblAepXHBaTb pabGoyee maBleHHe
TeMJIOHOCHUTENIS NIePBOTO KOHTYpa.



1.3.

1.4.

1.5.

1.6.

NOACHHUTEJIBHOE 3AMEYAHHE

BerHﬂﬂ TIIMTAa KOpITyca BbICOKOI'O HAaBJIEHHMS peakKTopa OXBaTbIBAa€TCH ITYHKTOM
1.2 Kak OCHOBHas, 3aBOICKOIO HM3rOTOBIEHMS, 4YacTb KOpIyca BbICOKOIO
IaBJICHHUS.

BHyTpeHHHe YyacTH peakTopa (HalpuMep, NMOAAEPXHBAIOIIHE KOJOHHbI H TIMThI
aKTHBHOH 30Hbl M IpPyrHe BHYTpPEHHHMe 4YacTH KOPIyca, HalpaBisiolie Tpy6hl
IJS PEeryjJupylolldX CTepXKHeH, TeIUIoBble 3KpaHbl, NEeperopofky, TpyOHble
pellieTKH aKTHBHOM 30Hbl, MNaCTHHb! Auddy3opa U T.N.) o6bIMHO NMOCTaBASAIOTCS
MOCTAaBLUIMKOM peakTopa. B HeKOTOpBIX cllyyasix omnpelelieHHble BHYTpPEHHHE
OMOpHbIe KOMIIOHEHTbI BKJIOYAlOTCA B H3rOTOBJIEHHE KOpIlyca BbICOKOTO
IaBJeHUsl. DTH TpedMeTbl SBJISIOTCA NOCTATOYHO BAaXHBIMM C TOUKH 3pEHHUA
6e30MacHOCTH M HaleXHOCTH BKCIJIyaTauMH PeaKTOpoB (M CJIefOBaTelIbHO, ¢
TOYKH 3peHHS TapaHTHHHBIX 0043aTelIbcTB U OTBETCTBEHHOCTH IIOCTABIIMKA
peakTopa), 4ToObl HX INOCTaBKa BHE PaMOK OCHOBHOT'O COTJIallleHHUS O MOCTaBKe
caMoro peakTopa He cTajla 6bl 06bIYHOM MpakTHKOH. Ilo®TOoMy, XOTS oTHmeJibHas
NMOCTaBKa 3TUX YHHKAJNbHbBIX, ClieLNalbHO NpeAHa3HauYeHHbIX ¥ [TOATOTOBJIEHHBIX,
BaXHbIX, KPYTIHbIX M JOpOrOCTOSIIMX TpeIMeTOB He oOsizarenbHo Oyner
paccMaTpUBaThCs KaK BbiMajaiouias M3 cdepbl HHTepecoOB, TaKoH cnocob
MOCTaBKH CYHTAeTCS MajlOBEPOSITHLIM.

MaumMHEI DJIA 3arPy3KH M BLITPY3KH PEaKTOPHOTO TOILTHBA

ManumynstopHoe  ofopynoBaHHe,  cneuMaldbHO  TpefHa3HaYeHHoe WM
NMOATOTOBJIEHHOE NJIsl 3arpy3kKd HMJH HM3BJIeYeHHUS TOIUJIMBA M3 SIEepHbIX
peakTopoB, KaK OHH onpelejieHbl B TyHKTe 1.1. Bblillle, KOTOpOe MOXET
HCIOJIb30BaThCs, KOTJa PpeaKTOp HaXOOMTCs TOA Harpy3KoHW, MM objajaer
TEeXHUYECKMMH BO3MOXHOCTSMH JIJIS TOYHOTO TO3MLUMOHHMPOBAHHMSA MIH
OPHEHTUPOBAHMS, TO3BOJSIOIIMMH TPOBOOMTb Ha OCTaHOBJIIEHHOM peaKTope
cnoxHble pa6oThl MO neperpyske TOMJIMBA, NMPH KOTOPbIX O6bIYHO HEBO3MOXKHbI
HerocpeacTBeHHoe HabioneHUe HIIH NPSIMOM HOCTYN K TOIUIMBY.

PeakTopHble YTIpaBJIAIOIIHME CTEPXKHH

CTepXHH, CreudalbHO TnpedHa3HayeHHble HMJIH  TIONTOTOBJIEHHblE I
yTIpaBJIEeHUst CKOPOCTbIO PEaKLUMH B SIIEPHbIX PeaKTopaX, KaK OHM onpelelieHbl B
myHkTe 1.1. Bbllle.

ITOACHHUTEJIBHOE 3AMEYAHHE

Ciona >Xe BKJIOYaIOTCS, IOMUMO YacTH, TOTJIOLLAalolLIeR HEATPOHBI, €€ OTMOPHbIe
H IoJBecHble KOHCTPYKLMH, €CJIM NOCTaBKa NMPONU3BONKTCS pa3lesibHO.

PeakTopHBIe TPyObl BLICOKOTO JaBNeHHSA

Tpy6bl, KOTOpble CHeLHalbHO TIpeJHa3HaueHbl MJH TOATOTOBJIEHbl HJIs
pa3sMelleHHS] B HUX TOIJIMBHBIX 2JIEMEHTOB H TEIJIOHOCHTEJNSI IePBOTO KOHTYypa B
peakTopax, Kak OHH omnpelejeHbl B MMyHKTe 1.1. Bbiille, nIpH pa6oyeM NaBleHHH,
npeBblaroieM 5.1 MITa (740 ¢yHT/KB. O100M).

IIupKoHHeBbIe TPYOhI

Tpy6bl Hnn cOopku Tpy6 M3 MeTalIM4eCKOrO LMPKOHHS HJH €ro CIIJIaBOB, IO
Becy mpeBbluiatolive 500 Kr B TeueHHue No6oro 12-MecsiYHOro nepHolia, KOTopble
clilellMalbHO IpelHa3Ha4yeHbl HJM TIONTOTOBJIEHbl IJISt HMCIONb30BaHUS B
peakTopax, KaK OHH omnpefielieHbl B MyHKTe 1.1. Bblllle, 1 B KOTOPbIX OTHOLIIEHHE
1o Becy radpHUs K LUPKOHUIO MeHblile yem1:500.
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1.7.

2.2,

Hacocb! nepBoro KOHTYPpa TEeILIOHOCHTEJIA

Hacocel, cneunanbHo  mnpenHa3HavyeHHble  MJIW  TOArOTOBJIEHHble  IUIS
nounepXaHHs LUDKYJISLUMH TeIUIOHOCHTeNss TiepBOro KOHTypa sepHbIX
peaKkToOpOB, KaK OHH OmnpelelieHbl B IMyHKTe 1.1. Bblllle.

MNOSAACHUTEJIbHOE 3AMEYAHHUE

CrieuyaliibHO TNpellHa3sHaYeHHble HJIH TMOATrOTOBJIeHHbIE HACOChI MOTYT BKIIOYAThb
CJIOXHbIe, YIIJIOTHEHHblE HJIH MHOI'OKPaTHO VYIUIOTHEHHble CHCTEMbl IJIA
IpenoTBpallleHUs] YTeYKH TeIUIOHOCHTeNld TepBOro KOHTYpa, TepMeTHYHble
Hacocbl M HAacOChbl C CHCTeMaMH HHeplLHaJlbHOM Macchbl. OTO onpelelieHUe
KacaeTcsl HacocoB, aTrectoBaHHbIX Mo kjaaccy NC-1 WiIH 3KBHBANEHTHLIM

cTaHJapTaM.
Hesinepunle MaTepHalbl 1718 peakKTOpPOB
JeATepun H TsiKelas Boda

IedTepuit, TAXenas Bola (OKHCh HOeHTepHs) H J1o6oe Ipyroe coelHHEHHE
IedTepusi, B KOTOPOM OTHOlIeHHe HOedTepUs K aToMaM Bodopola MpeBbllllaeT
1:5000, npenHa3sHayeHHble NJS KHCIOJb30BaHHS B SNEpPHbIX peaKTopax, KaK OHH
omnpelnesieHbl B IyHKTe 1.1. Bblllle, B KoOJHYyecTBaX, IpeBbiliatolmux 200 xr
aTOMOB NedTepus NJs No6oi OOHOM CTpaHbI-TIoJyyaTess B TeyeHHe Jroboro 12-
MeCSYHOro nepuoa.

SAnepHO-YHCTBIN rpaduT

I'pachuT, HMMeOLWIMA CTeneHb YHUCTOTbl Bblllle S5-MHJUIHOHHBIX 6GOpPHOro
®KBUBalieHTa, ¢ IJIOTHOCTLIO Gonble yem 1,50 I‘/CM3, npenHa3HauYeHHbIA IS
HCTOJIL30BaHUS B SIEPHbIX peakTopax, KakK OHM OnpelesieHbl B ITyHKTe 1.1
Bbillle, B KOJIMYyeCcTBaX, IpeBbIUIaICcIIKX 3x10° kr (30 MeTpHYeCKHX TOHH) AJsA
no6oi 0THOM CTpaHbI-TIoNyyaTesis B TeyeHue Jroboro 12-MecsiyHoro nepuona.

ITPUMEYAHHE

Ins uened >KCNOPTHOrO KOHTPOJS TPaBUTENLCTBO oOmnpenenseT, OynyT M
DKCNOPTHble TapTHH COOTBETCTBYIOUIErO BblllleyKa3aHHbIM XapaKTepHUCTHKaM
rpacHTa HCIONb30BaTbCA B IlEPHbIX peaKTopax.



VcTaHOBKM 11 nNepepaboTKH  OOJYyYeHHBIX TOIUIMBHBIX  3JI€MEHTOB H
ofopynoBaHMNe, CIIeLIHANbLHO NpeHa3sHa4YeHHOe WM MIONATOTOBJIEHHOE JIAs 3TOro

BBOJHOE 3AMEYAHME

IIpp nepepa6oTke 0O6GNyYeHHOro SNEepPHOro TOMJIMBA IWIYTOHMHM M YpaH
OTIEJNIAIOTCA OT BbICOKOAKTHBHLIX MPOIYKTOB HeJIEHUS M NPYTHX TPaHCYPaHOBbLIX
3JeMeHTOB. Jlns Takoro pasnejieHHss MOIYT MCIOJb30BaThCAd pa3iiHyHble
TeXHoJIorHyecKHe mnpouecchl. OnHako co BpeMeHeM mnpouecc "Ilypekc” cran
Hauboliee pacnpocTpaHEHHbIM H TpHEMJIEMbIM. 3TOT Ipouecc BKJIIOYaeT
pacTBOpeHHe OOJNYUYEHHOTO SIOEepPHOTO TOIUIMBAa B Aa30THOM KMCIOTE C
MOCNeOyIOIMM  BblieJleHHeM YypaHa, IUIYTOHHS M TNPOIOYKTOB JleJIeHHs
3KCTpaKliHe! pacTBOpHTeEJIeM C IOMOLIbI0 TpUOYTHN(dOCchaTa B OpraHHYeCcKoM
paszbaBuTene.

TexHonoryyeckHe TIpollecChl Ha pa3fW4YHBIX ycTaHoBKax THma “Ilypexc”
aHaJIOTHYHbl M BKJIIOYAIOT: H3MeJibYeHHe OOJIyYeHHbIX TOILIMBHBIX 3JIEMEHTOB,
pacTBOpeHHe TOIJIMBA, SKCTPAaKLHIO  PacTBOpPHTENIEM H XpaHeHHe
TEeXHOJIOTMYeCKON XHIOKOCTH. MoXeT HMeThcs Takxke oOGopyloBaHHe HJs
TEeIJIOBOM JEHHTPAalUMH HHTpaTa ypaHa, KOHBEPCHH HHTpaTa IUIYTOHHS B OKHCb
MJIM MeTaJlll, a TakXe IJIg oOpaboTKH XHMIKHX OTXONOB, COIepXalIUuX MPONYKTbI
IeJeHUs, 0 NoJyYeHHS HOPMbl, NPUTONHONR NS NPONOIXKMTEIBHOTO XpaHeHUS
WU 3aXOpoHeHHss. ONHaKo KOHKpPeTHble THIbl H KOHMHUTYypauus o60opydoBaHHS,
BBIMONHAOIUETO 3TH (YHKLUHH, MOTYT pa3jiMyaThCi Ha pazfiMYHbIX YCTaHOBKaX
tuna “Ilypekc” mo HeCKONbKMM TMNpPHYHHaM, BKJIoYyas THINbl M KOJHYECTBO
obaydyeHHOTO siIepHOTO TOMJIKBA, noajiexailero nepepaboTKe, %1
NpearnojiaraeMpld MPOLIECC OCaXIeHHS H3BJIeKaeMbIX MaTepHAJIOB, a TaKXe
NpUHUMIILI ofOecneyeHusi 06e30MacHOCTH M TeXHHMYECKOTO OOCIy>XMBaHMS,
TPUCYLIIHE KOHCTPYKUHUHM JaHHON OGCTaHOBKM.

"YcraHoBKa NS nepepaGoOTKH OONYYEHHBIX TOMJIMBHBIX BJIEMEHTOB” BKJIOYAeT
o6opynoBaHHe ¥ KOMIMNOHEHTb], KOTOpble 0ObIYHO HAaXONATCS B NPAMOM KOHTAaKTe
¢ OOJy4YeHHbIM TOMAKBOM MK OCHOBHLIMM TEXHOJNIOTHYECKUMM TIOTOKAMH
SANEpPHOro MaTepHalla M MPONYKTOB [eJleHWN, W HeMOCPelCTBEHHO YIIpaBIfAIOT
HMH.

9TH T1pouecchl, BKJIlouasi TIOJIHbie CHCTeMbl NIJIS KOHBEpPCHM IUIYTOHHMS H
NPOM3BOICTBa METAJJIMYECKOro IUIYTOHHS, MOTYT ObiTh HIEHTHIOHULHUPOBaHbI MO
MepaM, TIpHHHMaeMbIM QI8 TNpeloTBpallleHHS OTNacHOCTEH B CBA3H C
KPHUTHYHOCTbIO (HallpUMeEp, MePaMH, CBA3aHHLIMH C reoMeTpHei), obJIyyeHHEM
(HanpuMep, MyTeM 3allUTbl OT OOJYYEHHUS) U TOKCHYHOCTbIO (HampUMep, MepaMH
NO YIEPXaHUID).

SKCIIOPT

OKCNOpT MOJHOTO KOMIUIEKTa OCHOBHbIX TPEIMETOB B paMKaX 3TOH TDaHMIilbl
OCylIecTBJIETCH TOJILKO B COOTBETCTBUM C TMpouelypaMu PykoBousiuiux
MPUHUHUIIOB.

IMpaBuTenbcTBO OcTaBinsieT 3a cobod MpaBo TIPUMEHATh  MNpOLIENYPbl
PyxoBoOsiiMX TNPUHLMIIOB K OPYTrdM TiepevyMClieHHbIM HUXe TnpeaMeTaM B
paMKax ¢GpyHKUHOHANLHO ONpeleIeHHOH TpaHHLbI.

TlpenMeTnl o6GopymoBaHHs, Ha KOTOpble, KaK CYHTaeTcs, paclnpocTpaHsieTcs
3HayeHHe ¢pa3bl "W obopylopaHMe, CreuHaIbHO TNpeNHa3sHayeHHoOe MM
MOATrOTOBJIEeHHOe” [/ TNepepabOTKH OONYYEHHbIX TOIUIMBHBLIX 3JIEMEHTOB,
BKJIIOMalOT:
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3.1.

3.2

3.3.

ManiuHb! 11 H3MeJIbYeHHs! 06/ TyYeHHbIX TOIUTHBHEIX 3JIEMEHTOB
BBOIHOE 3AMEYAHME

310 obopymoBaHHME HCMOJb3yeTCs I BCKPbITHS OOOJIOUKH TOIUIMBa C LEJbIO
MocJieyOLIero pacTBOpeHUs o6JIydeHHOro simepHoro Matepuana. Kak npaBuio,
HCIIONIL3YIOTCH CrielMalIbHO MpelHa3HayeHHble, CKOHCTPYHPOBaHHble I8 PYOKH
MeTajllla YCTpPOMCTBa, XOTS MOXET MCIOJb30BaThCsi M 6oliee coBeplUeHHOE
obopynoBaHHe, HalpUMep Ja3epbl.

JIHMCTaHUHMOHHO YTIpaBJisiMoe 060pyIdOBaHMe, CNEellHaIbHO MpelHa3HayeHHOe HIH
MOATOTOBJIEHHOE IJIsi MCIOJb30BaHHMS Ha YCTAaHOBKe MO NepepaboTKe, KaK OHa
onpeneJfieHa Bbillle, IJS pe3KH, PyOKM HIM Hape3KM COOpOK, ITYYKOB HIH
cTepXHel 06JIy4eHHOTO siIEpHOTO TOIJIMBA.

IncconbBepbl
BBOIHOE 3AMEYAHHE

B nmMcconbBepbl OObLIYHO TOCTYNaeT H3MeJibyeHHoe oTpaboTaBllee TOMJIWBO. B
9THX O6e30macHbIX C TOYKH 3peHHS KPHTHYHOCTH pe3epByapax o06JyYeHHbIN
siIepHbIA MaTepHall pacTBOPsSieTCs B a30THOHM KHMCJIOTe, M ocTaloluuecs obpe3ku
060JI0YeK BbLIBOISATCS M3 TEXHOJOTMYECKOIro MOTOKA.

Be3omnacHble ¢ TOYKHM 3peHHs KPUTHYHOCTH pe3epByapbl (HampHMep, MaJjioro
IMaMeTpa, KoJjiblleBble HJIH TIPSAMOYTOJIbHble pe3epByapbl), CIelHalbHO
npeiHasHayeHHble WJIM MOATOTOBJIEHHbIe IS MCIOJIL30BAaHUA Ha YCTaHOBKE IO
nepepaboTKe, KaKk OHHM OIlpelefieHbl Bblllle, IJIS pPacTBOpPeHHs OOJYYEHHOro
SAIepHOTro TOIIMBA, KOTOpble cnoco6Hbl BblLOEPXHUBaATb ropsyylo,
BbICOKOKOPPO3HOHHYI0O XHIKOCTh H MOIYT NHCTAaHLHOHHO 3arpyXarbcsi H
TeXHHUYeCKH o6CIyXKHBaTLCS.

BKCTPaKTOpbl H 060pYIIOBaHHe IJIsi 3KCTPAKLUMH PaCTBOPHTeIeM
BBOIOHOE 3AMEYAHME

B 3KCTpaKTOpbl C paCTBOpPHTEJNEM TMOCTYIaeT Kak pacTBOp oOJIy4eHHOTO TOIUIMBa
M3 IMCCOJNbBEpPOB, TaK H OpPraHMYecKMd pacTBOp, C TMOMONIbIO KOTOPOTro
pa3enslorcs ypaH, IUJIYTOHMH W TIPORYKTbl IHejieHUss. OO6GopymoBaHHe IJs
9KCTPaKLUMH PacTBOpPUTENeM OOBLIYHO KOHCTPYMpPYyeTCs TaKMM o6pa3oM, YTOObI
OHO YIOBJIETBOPSAJIO XECTKHM OSKCIUIyaTallMOHHBIM TpeGOBaHUAM, TaKMM, Kak
IJIUTeJbHbIA CPOK CciyX6bl 6e3 TeXHU4YecKoro oO6CIyXKHUBaHUS MJIH Jerkas
3aMeHAeMOCThb, MPOCTOTa B 3KCIUIyaTallMM M YIpaBlIeHUH, a TakXe THM6KOCTb B
OTHOLUEHUH M3MeHeHHUs MapaMeTpoB Mpoliecca.

CrnieuHalbHO TIpelHa3HayeHHble HJIH IOATOTOBJIEHHbIEe  3KCTPaKTOpPbl €
pacTBOpHTelleM, TaKHe, KaK HacalloyHble HJIM ITyJbCallMOHHble KOJIOHHBI,
CMECHTEJILHO-OTCTOMHbIE amnmnapaTbl HIIM LIeHTpo6eXKHble KOHTAKTHbIE almapaThl
IS MCTMOJIb30BaHHUS Ha YCTaHOBKe T0 06pa6oTKe OGIyYeHHOro TOIJIMBA.
BKCTpakToOpbl C pacTBOpHMTeNIeM HOJXHbI ObITh YCTOHYHMBBI K KOPPO3HOHHOMY
BO3NEeHCTBHIO a30THOM KHCJOTbl. DKCTPakKTOpbl C pacTBOpHTeNieM O6GbIYHO
M3TOTABIUBAIOTCS C  coblilofeHHeM Ype3BblYaMHO BBLICOKMX Tpe6OBaHHH
(BKNIloYyass TNpUMeHeHHe  CleUuMalibHbIX METONOB  CBapKH, HHCIEeKLMH,
obecrieyeHHe M KOHTpOJb Ka4ecTBa) H3 MaJIOYTJIepONMCTbIX HepXKaBelolLIuX
crajied, THTaHa, UMPKOHHS MM JPYTHX BbICOKOKa4eCTBEHHbIX MaTepHAJIOB.
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3.4.

XuMHUeCKHe pezepRyaph! IS BhIIEPIKHRAHHS WIIH XpaHeHHs
BBOIJHOE 3AMEYAHUE

Ha srane 5SKCTpakLHHM  pacTBOpHTelleM o0pa3yloTcsi TpPpH  OCHOBHbIX
TeXHOJIOTHYECKHX IOTOKa XHMIKOCTH. PesepByapbl IJIf BbIAepXHBaHHS HIH
XpaHeHHWsl HCIOJIb3ylOTCS B JHajlbHeHllled o06paGoTKe BCeX TpeX TIOTOKOB
clleylolIMM obpa3oM:

a) PACTBOP YHCTOro a30THOKMCHOrO ypaHa KOHLIEHTPUpYETCS BbINapuBaHHEM
M TIPOMCXOIMT MNpoliecc INeHMTpallMH, TIe OH IpeBpalliaeTcsi B OKCHI
ypaHa. 3TOT OKCHI NOBTOPHO HCNOJb3yeTcs B SIEPHOM TOIUIMBHOM
LIHKJIE;

b) pPacTBOP BbICOKOAKTHBHbIX MPONYKTOB HeJleHUsI 0ObIYHO KOHLEHTPHpYeTCs
BbiNapMBaHMEM H XPaHUTCA B BHUIe KOHLIEHTPUPOBAHHOW MXUIKOCTH.
STOT KOHLEHTPAT MOXET BIIOCNENCTBHUH IPOMTH BbiNTapMBaHHe MJIH ObITb
npeobpa3zoBaH B HGOPMY, NPUTONHYIO IJISt XPaHEHHUS WIJIH 3aXOPOHEHHS ;

c) pacTBOp YMCTOrO HHUTpaTa IUIYTOHMS KOHLEHTPHPYETCS W XPaHHTCS IO
MOCTYTIJIEHHs Ha JNajibHeHllHe 3Tallbl TeXHOJIOTHYeCKOro mnpouecca. B
YaCTHOCTH, pe3epByapbl HJisi Bbilep>XKMBaHWS HJIH XpaHEHHMst PacTBOPOB
TUIYTOHHS. KOHCTPYHUPYIOTCS TaKMM 06pa3oM, yTo6bl H36eXKaTb CBA3aHHbIX
C KPUTHYHOCTLIO Tpo6jeM, BO3HHKAIOUIMUX B pe3yjbTaTe H3MEHEHHH B
KOHLEHTpaLUHH MK popMe NaHHOTO MOTOKA.

CrieudasnbHO mpelHa3HauyeHHble WJIH MOITOTOBNEHHble pe3epByapbl IJis
BbIIEpPXHUBaHUA WJHM XpaHeHHs IUIS MCMOJIL30BAHHUS Ha YCTaHOBKe TO
nepepaboTke 0o6JyYeHHOro TOMAMBa. PesepByapbl IJs BblIepXHBaHHS
MM XpaHeHHUs NONXKHbI ObITh YCTONUMBbLI K KOPPO3UOHHOMY BO3IEHCTBHIO
a30THOM KMCNOTbl. PesepByapbl 1) BbiIepXHBaHMS HMJIH XpaHEHHs
06bIYHO H3rOTaBIMBAIOTCS U3 TAaKMX MATepHANlOB, KaK MalloyTJIepONMUCTbIe
HepXaBelollde  CTajld, THTaH HJAM  LUMPKOHMR  MJIH  IpyTHe
BbICOKOKauecTBeHHble MaTepHalbl. PesepByapbl 171 BblIepXXHBAHHUS MM
XPaHeHHS MOryT ObiTb CKOHCTPYMPOBaHbI TaKMM oOpa3oM, 4YTo6bl HX
BKCIUIyaTallUs M TeXHHYecKoe  OOGCIy)XHBaHHME  TPOM3BOIMIIHMCD
IHMCTaHLIMOHHO, U MOTYT HUMeTb CllelylolIde ocOOeHHOCTH C TOYKH 3peHHs
KOHTpONS 3a iIePHOA KPUTHYHOCTLIO:

D 6OpHbIA SKBUBAJIEHT CTEHOK MJIH BHYTPEHHMX KOHCTPYKLUMH paBeH
Mo MeHblield Mepe 2%, nubo

2) LMJTHHIPpHYECKHE pe3epByapbl UMEIOT MaKCHMMAalIbHbIA AuaMeTp 175
MM (7 moHAMOB), THGO

3) NMPSAMOYTOJIbHbIA MJIM KOJIbLIEBOH pe3epByap MMeeT MaKCHMaJIbHYIo
IHpHHY 75 MM (3 nmroMma).

CucreMa KOHBEPCHH HHTPaTa IUTYTOHHS B OKCHI
BBOIHOE 3AMEYAHHE

Ha O6oJbluMHCTBE YCTAaHOBOK 10 TepepaboTKe 3TOT KOHEYHbIH IIpoliecc
BKJIIOUaeT KOHBEPCHIO pacTBOpa HUTpaTa IJIYTOHMS B JBYOKMChH NIJIYTOHUs. B
YUCIO OCHOBHBIX OIepallM 3TOro npolecca BXOUST: XpaHeHHe H
KOPPeKTHPOBKAa MCXOZHOTO TeXHOJIOTMYeCKOro MaTepHalla, ocaxjieHue M
pa3lejieHHe TBeploH M XHUIKoH ¢a3bl, MpoKalKMBaHHe, o6pallleHHe C NPONYKTOM,
BEHTWISLLUA, o6pallleHHe C OTXONAMH H yTIpaBJieHHe MPOLEeCCOM.
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3.6.

3aMKHVTbIe CHCTEMBI, CIIELIHAILHO MpelHa3HayeHHbIe HIIH MOATOTOBIEHHbIE IS
KOHBEPCHHM HUTpaTa IUTYTOHHS B OKCHI IUIYTOHMS, B YaCTHOCTH, 060pylnOBaHHbIe
TakuM o6pa3oM, YyTo6bl H36eXaTh NOCTHXEHHS KPUTHUHOCTH M paluallMOHHbIX
3¢g¢PeKTOB, a TakXe CBECTH K MHHHUMYMYy OIIacCHOCTH, CBf3aHHble ¢
TOKCHYHOCTBIO.

CHcTeMa KOHBePCHH OKCHIa ILUTYTOHHSA B MeTaJLl
BBOIIHOE 3AMEYAHHE

DTOT npoliecc, KOTOPbIA MOXeT ObITh CBS3aH C YCTaHOBKOH IO mnepepaboTke,
BKJItOYaeT (TOpUpPOBaHHE MIBYOKHMCH IUIYyTOHHMS, OOLIYHO C IIpUMEHEeHHEeM
BbICOKOAKTHBHOrO (pTOPHUCTOrO BoIopola, C LeJbio IMOoJydeHHUs (¢pTOpKna
MJYTOHUSI, KOTOPbIA  BIIOCJIENCTBMM  BOCCTaHaBJIMBaeTcs ¢  IOMOLIbIO
MeTaJJIMYEeCKOro KallblIMS BbICOKOM YHCTOTblI HO IOJIYYEHHS MeEeTaJllIMYecKoro
IUTYTOHUS ¥ ¢TOpHOa KalbLiMsg B BHUIe LiJlaka. B YMCIO OCHOBHBIX OlNepalldi
IaHHOTO TIpoliecca BXONSAT: ¢TopHpoBaHHe (HarpuMep, ¢ ITIpUMeHeHUEM
obopynoBaHUs, colepXaulero 6JlarOpoiHble MeTallJbl HWJIH 3alIMLIEeHHOTO
MOKPbITHEM H3 HHMX), BOCCTaHOBJIeHHE MeTajjla (HalmpuMep, ¢ NpPHMeHEeHHEM
KepaMHYeCKHUX THIJIeH), BOCCTAHOBJIEHHMe IIU1aKa, OOpallleHHe C TPOAYKTOM,
BEHTHUJIAILLUA, oOpallieHHe C OTXOJaMH H YIpaBjieHHe TPOLIECCOM.

3aMKHYTblE CUCTEMDI, CllelHaIbHO MpeldHa3HauYeHHble WJIM MOATOTOBJIEHHbIE NJd
MIPOM3BONICTBAa METAJIJIMYECKOTO MJYTOHHS, B YaCTHOCTH, 060pyINOBaHHblE TaKHM
obpa3oM, uYTO6bl H36eXaTh IOCTHXEHHMS KPHTHYHOCTH M palHalMOHHBIX
3¢¢PeKToB, a TaKXKe CBeCTH K MHHMMYyMY ONACHOCTH, CBf3aHHble C
TOKCHYHOCTBIO.
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YcTaHOBKH JJIf H3TrOTOBJIEHHS TOIUIMBHBIX 3JIEMEHTOB

”YcTaHoBKa s HM3TOTOBJIEHUS TOTUJIMBHbIX 3JIeMeHTOB" BKJIloYaer
obopynoBaHue:
a) KoTopoe O0ObLIYHO HaxXOOMTCSd B HENOCpeICTBEHHOM KOHTaKTe ¢

TeXHOJIOTHYEeCKHM IOTOKOM SIIepHOr0o MaTepHajla WM HelocpeldCTBeHHO
obpabaTblBaeT ero, HAH Xe YIpaBJifieT UM, KIIH,

b) KOTOpOe repMeTH3HPYeT AlepHbIA MaTepHall BHYTPH 060JIOYKH.
SKCIIOPT

SKCMopT Bcero KOMIUIEKTa MpelIMETOB JJIS YKa3aHHBIX Bblllle onepauun 6yner
MPOM3BOAMTLCS TOJBKO B COOTBETCTBMM C mpoulenypaMH PykoBomasIIux
TIPUHLIMIIOB. IIpaBUTeNILCTBO PpacCMOTPHT TakKXe TIpMMeHeHHe TIpouenyp
PykoBonsSlIMX TPUHUMITIOB B OTHOLIEHHH OTHEJIbHBLIX MpeIMeTOB OJs Jlobod H3
YKa3aHHbBIX Bblllle ONepalui, a TakxkKe IJIs OPYTHX ONepauMi Mo HU3TOTOBJIEHHUIO
TOMJIMBA, TaKUX, KaK MpoBepKa LEeJOCTHOCTH O6GOJNOYKHM HJIM FepMETHYHOCTH H
OKOHYaTellbHasi 06paboTKa repMeTH3HPOBaHHOrO TOIJIMBA.
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5. VceTaHOBKH [JIS pa3jielleHHsl H30TOINOB ypaHa M O0OpynOBaHHMe, KpOMe aHaJIMTH-
YeCKHX MpHOOPOB, CielHAJILHO IpelHa3HaYeHHOoe WIH NMOATNOTOBJEHHOE /11 3TOro

IlpenMeTbl 0OOpYNOBaHHR, Ha KOTOpble, KaK CYHTaeTcs, PpacllpoCcTpaHseTcs
3HayeHHe ¢pa3bl “o6opyHoBaHHE, KPOMeE aHAJIMTHYECKUX NMPHOOPOB, ClIELHANBHO
npegHa3HayeHHOe WIH TOATOTOBJIEHHOe” NS pasielleHUsT H30TOIOB YpaHa,
BKJIIOYAIOT B cebsi:

5.1. TI'a3oBble LiIeHTPH(YTH M Y3JIbl H KOMIIOHEHTHI, CIIEIHAJIHO NMpeaHa3sHaYeHHbIe WK
MONrOTOBJIEHHBIE JIJI UCIIOJB30BaHUA B Ma30BhIX LieHTpHQYyTrax

BBOJHOE 3AMEYAHHE

lasoBasi LeHTpUdYra OOBIYHO COCTOMT HM3 TOHKOCTEHHOTO(bIX) LMJIMHApPa(OB)
nMaMeTpoM oT 75 MM (3 mioima) mo 400 MM (16 niOMMOB) C BEpPTHKAJNbHOM
LIEHTpPaJTbHOH OChlO, KOTOPbIH(e) nMoMellleH(bl) B BaKYyM M BpalllaeTcsi(loTcs) ¢
BbICOKOM OKpYXHOH CcKopocTbio mopsinka 300 M/cek unu OGouee. Ons
NOCTHXKeHHs1 GONbIION CKOPOCTH KOHCTPYKI[MOHHble MaTepHaJlibl BpalllatoLIUXCH
KOMIIOHEHTOB HONXHbl HMeTh BbICOKOE 3HayeHHe OTHOIUEeHUS IPOYHOCTH K
IUIOTHOCTH, a poTOpHasi cbopka M, cinemoBaTellbHO, OTHeJIbHble €€ KOMITOHEHTbI
IOOJIXKHbI H3TOTOBJIATBLCSA C BbICOKOH CTeNeHbl0 TOYHOCTH, YTOObl pa3zbanaHc ObLi
MUHHMManbHbIM. B oTiHuMe OoT Jpyrux LeHTpUdYT rasoBas UeHTpUdyra Wis
oboralneHHss ypaHa HMeeT BHYTPH pOTOpHOM KaMepbl Bpalliajolrylocsi(uecs)
neperopolky(u) B ¢opMe IMCKa U HENMOIBUXHYKO CUCTeMy NOHayyd U OTBOIA rasa
UF6, cocrosuryro mo MeHbliled Mepe M3 TpeX OTHeJbHbIX KaHaloB, ABa M3
KOTOPbIX COeNMHEeHbl ¢ JIOMaTKaMM, OTXONSLIMMH OT OCH poTopa K
nepudepuiHON YacTH POTOPHOM KaMepbl. B BaKyyMe HaXO#HTCS TakXe Pl
BaXHbIX HeBpalllalLIMXCS 3JIeMEHTOB, KOTOpble, XOTA U HMewT o0cobylo
KOHCTPYKLHIO, He CIIOXHbI B H3rOTOBJIEHUH U He H3TOTOBJISIOTCSA M3 YHUKAJIbHbIX
MaTepHayioB. lleHTpudyXHas ycTaHOBKa, OflHaKo, Tpebyer 6oMblIOro 4ucla
5TUX KOMIIOHEHTOB, TaK YTO HMX KOJIMYECTBO MOXET CIYXHTb BaXXHbIM
UHIMKATOPOM KOHEYHOTrO HCITOJNb30BaHHA.

5.1.1. Bpamaroiuecs KOMIIOHEHTbI
a) ITosiHbIe pOTOPHbIe COOPKH:

ToHKOCTeHHble LUMJIHHIPbI UK PAN COeNHHEHHbIX MeXIYy COG0H TOHKOCTEHHbIX
LIMTTMHOPOB, M3rOTOBJEHHBIX H3 OOHOro MIM Oollee MaTepHalloB C BBLICOKHM
3HayeHHWeM  OTHOLIEHMS  TNPOYHOCTM K  IUIOTHOCTH,  YKa3aHHbIX B
ITOACHHUTEJIIBHOM 3AMEYAHHMM Kk HactosiueMmy pasnenry. CoenHHeHHe
LMIIMHOPOB MeXIOy cOo60H OCyllecTBISiEeTCS IPH NMOMOLIHM THOKHMX CHJIbGOHOB
MMM KoJiell, onucaHHbIX B 4actTd 5.1.1. c¢) Huxe. Cob6paHHbI# pPOTOp HMeeT
BHYTpeHHIolO(Me) neperopoiky(M) M KOHLEBble Y3Jbl, ONHCaHHble B YacTAX
5.1.1.d) » e) Huxe. OpHako noJjiHas c6bopka MoXeT ObITh IMOCTaBlIeHa 3aKa34YHKy
B YaCTHYHO cO6paHHOM BHUIE.

b) PoTopHble Tpy6bl:

CrielMaIbHO NpeHa3HaYeHHble WK MOITrOTOBJIEHHbIEe TOHKOCTEHHbIE LIKJIHHIPDI
C TONIMHOMK cTeHKH 12 MM (0,50 miofiMa) Uiy MeHee, nUaMeTpoM oT 75 MM (3
mroiimMa) mo 400 MM (16 nOioMOB), H3rOTOBJIeHHble M3 OJHOTO MJH 6olee
MaTepHajioB, HMMEIOLMX BbICOKOE 3HayeHMe OTHOLIEHHUS TIPOYHOCTH K
ioTHoctH, yKa3aHHbiX B [TOACHUTEJIIBHOM 3AMEYAHHHU x HacTosumiemy
pasneny.
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c) Konbua Unu cMIbdOHbL:

KoMmnoHeHTbl, creuManbHO TpelHa3HaueHHble MM TNOArOTOBJIEHHblEe NS
CO3NaHUS MEeCTHOM oOImnopbl NIJs POTOPHOM TpyObl HIH CcOeIHHEHHs psla
poTopHbIX Tpy6. CHNbpOoHbI NpenNcTaBafgloT co6od KOpPOTKME UMIHHIPLI €
TONUIMHON cTeHKH 3 MM (0,125 mrooiiMa) MM MeHee, nHMaMeTpoM oT 75 MM (3
IionMa) no 400 MM (16 H0HMOB), MMelolIUX OOMH rodp U H3rOTOBJIEHHble H3
ONHOIO M3 MaTepHaJloB, HMEIOLIHX BbICOKOE 3HayeHHe OTHOLIEHMS MPOYHOCTH K
TJIOTHOCTH, YKasaHHbIX B [TOSSCHHUTEJIBHOM 3AMEYAHHH x HacTosueMy

pasmeny.
d) Ileperoponku:

KoMnoHeHTbl B ¢opMe nucka auaMeTpoM oT 75 MM pmo 400 MM (ot 3 1o
16 mlofiMoOB), cCreuMalibHO TipeJHa3HauyeHHble MM IMOArOTOBJIEHHble OJIs
YCTAHOBKHM BHYTPH PpOTOpPHOH TpyObl UEHTpUGYTH C LeNblo H30JHPOBaTh
BBIITYCKHYI0O KaMepy OT TJIaBHOM pa3leIMTebHOM KaMepbl H B HEKOTOPbIX
cayyasx IUIS  yAyJylleHUS  uMpKynsumd rasza UF6 BHyTpd TInaBHOH
pa3nequTeIbHOM KaMepbl POTOPHOM TpyO6bl M M3rOTOBJIEHHble M3 OHNHOTO H3
MaTepHaJIoB, HMeIOUIHX BbICOKOe 3HayeHHE OTHOIUEHHMS TPOYHOCTH K
IUIOTHOCTH, yKa3aHHblXx B [TOSCHUTEJIBHOM 3AMEYAHHH Kk HacrosiieMy
pasueny.

e) BepxHue/HHIKHHe KPbILUIKH:

KoMmmnoHeHTbl B ¢opMme IHcKa nuaMeTpoM oT 75 MM (3 mwoima) no 400 MM
(16 moiAMoOB), cMeuualibHO TipelHa3HayeHHble MJIM TOATOTOBJIEHHbIE TaKHM
o6pa3oM, YTOGbl TOYHO COOTBETCTBOBATb NHaMeTpy KOHLIOB POTOPHOM TpyOhnl H
6naronaps atoMy ynepxuBaTh UF6 BHyTpH ee. 3TH KOMIIOHEHTbI HCIIONbL3YIOTCS
Ias Toro, ytoObl nonnepXHBaTh, YNepXHBaThb MJIH colepXaTh B cebe Kak
COCTaBHYIO YacTb 3JIEMEHTbl BepXHEero MONIUMMHUKA (BepXHSs KPpblIKa) HIH
CIIly>XXUTb B  KayecTBe  Hecyllle® 4YacTH  BpallalolIMXcsi  3JIEMEHTOB
3NEKTPONBUIaTes IS ¥ 3JIEMEHTOB HMXXHEro MONIIMMHHKA (HMXKHSASA KpbILIKa), H
H3TrOTOBJIAIOTCS M3 OOHOrO M3 MaTepHallOB, HMMEIOLIMX BbICOKOE 3HauyeHHe
OTHOLUEHMS TPOYHOCTHM K MNJIOTHOCTH, YyKaszaHHbix B IIOSACHUTEJIBHOM
3AMEYAHMHH « HacrosuieMy pasgeny.

MOACHUTENIBHOE 3AMEYAHHE

Ons BpaumalouIdXcsi KOMIOHEHTOB LEHTPUMYT HCOONL3YIOTCH CHeRyiomiue
MaTepHallbl:

MMelollIMe MAKCHMAJbHbIA Ipenen

a) MapTeHCUTHOCTapelolllde CTajlH
H/M®> (300 000 cbyHT/KB. HioAM) KM

MPOYHOCTH Ha pactsaXeHue 2,05 x 109,
bonee;

b) aJIlOMHHHEBDbIE LCTUIaBbl, HMelolure MaKCHMalJlbHbIA Tpelesl MPOYHOCTH Ha
pacTtsaxenue 0,46 x 10° H/m (67 000 dyHT/KB. NIOHM) MK Golee;

c) BOJIOKHHMCTblE (HuTenomoOHbIe) MaTepHalbl, NPUrogHbIe s
HUCMNOJIb30BaHUSA B KOMIIOSHUTHBIX CTPYKTYPaX M MMEIOLIME 3HAUYEHUS YIENLHOro
MOIYJISA YIIPYTOCTH 123x10 M WIH ©6oJlee M MaKCHMAaJIbHOTO YIenbHOro
npeneja NPOYHOCTH Ha pactiaxeHwe 0,3 X 10° umu 6Gonee M MAaKCHMAaJIbHOrO
yoenbHOTO TIpedeiia IPOYHOCTH Ha pacTaxeHwe 0,3 x 10° M mnu 6onee
(“ynesbHblil MOLYJIb ynpyroc'm" - 3170 Monyias IOHra B H/M IeJieHHbIH Ha
yIeJbHbIR Bec B H/M"; “MakCHUMaJIbHBbIH yOenbHbld Ipelnesl TNMPOYHOCTH Ha
pacTsaXeHHe” - 9TO MAaKCHMAJILHbIA Tpeles TPOYHOCTH Ha pacTAXeHHe B H/M
IeJIeHHBIH Ha yleJIbHbIA BeC B H/Mm .
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5.1.2. CratHuyecKHe KOMITOHEHTBI
a) ITomINHMHHUKK ¢ MAaTHUTHOM MOMBECKOM:

CrnienlpanbHO NpenHa3HayeHHble HJIH TMOATOTOBNEHHble TONINMIIHUKOBbIE Y3JIbl,
coCTOfIlIIHe M3 KOJIbLIeBOro MarHMTa, moIBellleHHoro B oboiMe, comepxalleHn
IeMripupyloinyto cpeny. O6oimMa u3rotosisieTcss U3 croiikoro K UF6 MaTepuana
(cM. TIIOSICHHUTEJIBHOE 3AMEYAHHE £k pasgeny 5.2.). Marunr
COeNUHSIeTCA C TIONIOCHBIM HAKOHEYHHKOM HJIM  BTOPbIM  MAarHHTOM,
YCTaHOBNIEHHbIM Ha BepXHel KpblllIKe, OMHCaHHON B pazfene 5.1.1. e). Maruur
MOXeT UMeTh (GOpMY KOJIblla C COOTHOLIEHHEM MeXIY BHELIHUM H BHYTPeHHHUM
IHMaMeTpaMH, MeHbIOIMM HIH paBHbLIM 1,6:1. MarHur MoxeT HMeTk ¢GOpMY,
obecrneurBalolIylo HavajbHylo npoHuuaeMocTs 0,15 T'H/m (120 000 enunnn CI'C)
UIH ©6onee, WIH OCTaTOYHYI0 HaMarHHYeHHOCTk 98,5% unm OGonee, HIH
npousBeleHHe HHIYKLIMH Ha MAaKCHMAJILHYI0 HamnpsXeHHOCTh mnonsi 6onee
80 1(,[1)1(/M3 (107 I'c.9). KpoMe oO6bIYHLIX CBOHCTB MaTepHajla, HeoOXOOHMbIM
MpeIBapHTENIbHbIM YCIIOBHEM SBNSIETCS OrpaHHYeHHe OueHb MaJIbIMHM OOITyCKaMH
(mMeHee 0,1 MM wnam 0,004 mofiMa), OTKIIOHEHHMS MarHHUTHbIX oced OT
reOMeTpUYEeCKHX oced HIH ob6ecrnedyeHHe o0coOOM TOMOTeHHOCTH MaTepHala
MarHura.

b) IMogluMnHUKKY/ 1eMndepbl:

CneuManesHO  MNpefHa3HayeHHble  MIM  TOATOTOBINEHHble  MONLUMITHHUKY,
colepXallke y3eJd OCb/YIUJIOTHHUTeJbHOe KOJIbLIO, CMOHTHpPOBaHHbIH Ha
neMngepe. Ocp 06bIYHO mNpencTaBisieT co6OW Bajl H3 3aKalleHHOW CTajld €
ONHHM KOHLIOM B ¢opMe nonyccepbl, H CO cCpedcTBaMH MNOACOENMHEHHS K
HHXXHEH KpbllIKe, oNUMcaHHON B pasgeinie 5.1.1. e), Ha apyroM. Ban, omHako,
MoXeT ObIThb COeIMHEH C THIPOIAMHaAMHYECKHM MomIMnHukoM. Konbuo HMeer
dopMy TableTKH c noiycpepHiyecKUM YTIyGileHHEM Ha OOHOM MOBEPXHOCTH.
OTH KOMITOHEHTb] YaCTO MOCTaBIAIOTCS OTAENLHO OT HeMIdepa.

c) MonekynsipHble Hacochbl:

CrneuvanbHO  npedHa3HayeHHble  WJIM  TNONTOTOBNEHHble  LUMJIMHIApPbI C
BLITOYEHHbIMY HJIH BblOAaBJeHHbIMH BHYTPH CNHpalbHbIMHM KaHaBKaMH H C
BbICBEPJIEHHbIMHM BHYTPH OTBEpCTHSAMH. THUNOBLIMH pa3MepaMH SBISIOTCH
clienyloliue: BHYTpeHHHH nHaMeTp oT 75 MM (3 mioiMma) mo 400 mm
(16 mioriMoB), ToamiMHa cTeHKH 10 MM (0,4 monma) unu 6Golnee, ¢ IJIHHOM,
paBHONM aHameTpy HAM Oonbile. KaHaBKM OOBLIMHO HMEIOT MpPSMOYTOJIbHOE
nonepeyHoe ceueHue U ryouHy 2 mMm (0,08 mropmMa) unu 6onee.

d) CraTopbl I1BHraTejei:

CneudanbHo nmnpenHa3HayeHHble UM TONTOTOBJIEHHble CTaTOPbl KOJbLEBOM
¢dopMb! N8 BbICOKOCKOPOCTHbIX  MHOToda3HbIX THCTEPEe3UCHbIX  (MJIH
peaKkTHBHbIX) DJIEeKTPONBHUIraTelied MepeMeHHOro ToKa IJifi CHHXpOHHOHN pa®oThl B
YCIOBHMAX BakyyMa B IHamnasoHe yactoT 600-2000 I'u u B nHamasoHe MOHLIHOCTEH
50-1000 BA. Cratopbl COCTOSAT M3 MHOTroda3HbIX OOMOTOK Ha MHOTOCIOHHOM
XeJle3HOM cepleyHHKe ¢ HM3KHMH TIOTepPSAMH, COCTaBJIEHHOM H3 TOHKHX
TLU1ACTHH, 06bIYHO TolirHon 2,0 MM (0,08 miormMa) Uiy MeHee.

e) Koprmyca/npueMHHKH LeHTPUDYTH

KoMroHeHTh!, clielHallbHO TNpedHa3HauyeHHble MM MOATOTOBNEHHblE IS
pa3MellleHHSI B HHX COOPKHM pOTOpHOHM TpyObi raszoBod uUeHTpHdYTrH. Kopmyc
COCTOMT M3 XECTKOro LMIHHIPa C TOJUIMHOM cTeHKH no 30 Mm (1,2 mionma) c
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NpeUH3HOHHO 006paboTaHHBIMM KOHLAMH IJIS YCTAHOBKM TNORIIMITHHKOB H C
ONHHUM HJIM HECKOJNLKHMM ¢jlaHUAaMH Ins MOHTaxa. O6paboTaHHble KOHIbI
napajienbHbl OpYT IpPYTY M NepneHIUKYJspHbl TMPONOJIbHOM OCH LHJIHHIpPa B
npenenax 0,05 rpamyca unyd MeHee. Kopryc MoXeT Takxke MpelcTaBNATb co6oH
KOHCTPYKLHIO SiYeHCTOrO THMa NJis pa3MellleHHsi B HeM HEeCKOJbKHX POTOPHBIX
Tpy6. Kopryca H3roTaBiMBalOTCS M3 MaTepHalloB, Koppo3udecToAKUX K UF,, unu
3alIHUIAIOTCS MOKPbITHEM H3 TaKHX MaTepHaJIOB.

f) JloBy1IKH:

CrnieuyanbHO TNpelHa3HauyeHHble MM TONrOTOBJIEHHble TPYOKM BHYTPEHHHM
ndamMeTpoM 1o 12 MM (0,5 mwoiMa) nns u3piedeHus rasa UFg u3 poropHo#
Tpy6bl o MeTORY TpyOKHU IIuTO (T.e. ¢ OTBEepCcTHEM, HAaIlpaBJIeHHbLIM Ha KPYTrOBOH
MOTOK rasza B pOTOpHOoH Tpy6e, K TNpHUMepy, NOCpeNCTBOM H3ruba KoHLa
panyajbHO pacnojloXXeHHOH Tpy6KM), KOTOpble MOJXKHO TIpPHKPENHTL K
LIeHTpaJbHOH CHUCTeMe M3BJIedeHHs ra3a. TpyOKH M3roToBJIeHbl U3 MaTepHalloB,
Koppo3uecToRKUX K UF,, UK 3allIMILIaIOTCA TOKPbLITHEM M3 TAKUX MaTepHalioB.

5.2. CreumajibHO INpedHa3HaueHHble WIM TNOATOTOBJEHHBIE  BCIOMOraTelbHbIE
cHcTeMbl, OOOpYIOBaHHMe M  KOMIIOHEHTHl [/  HCIONBb3OBAaHHA  Ha
rasoneHTpuyKHOH YCTBHOBKE [10 060TalleHHIO

BBOIIHOE 3AMEYAHHE

BcnoMorarenbHble CHCTEMbl, 060pynOBaHHEe U KOMITOHEHTbI rasoueHTpHuGpyXKHOA
YCTaHOBKM IO oforallleHHil0 NpeacTaBisiloT co6OH CHCTeEMbl YCTaHOBKH,
Heob6xonumble nis nogaud UF¢ B LeHTpUdYTH, NN CBA3H OTIENbHBIX LIEHTPHGYT
Mexay coboi ¢ Lenbio o6pa3oBaHMs KackaloB (MM CTymeHer), YTo6bl HJOCTHYDL
6oinee BbIcOKOro oforalleHUs W H3BIedYb "NpoaykKT” H “xBoctbl” UF, u3
LIEHTpU®YT, a TakKxke obopyloBaHHe, HeoOXoouMoe I NpHBeNeHUS B NeHCTBHE
LIEHTPH)YT HIH IUIS YIpaBjieHHs ycTaHoBKoH. O6viyHo UF, ucnapsiercs u3
TBEPIObIX BELIECTB, IOMELIEHHbIX BHYTPH MoIOrpeBaeMblX aBTOKJIaBOB, H
nogaetcs B razoobpasHoy ¢opMe K LeHTpHGYraM yepes CHCTEMY KOJIIEKTOPHbIX
Tpy6ornpoponoB Kkackaga. “Ilpogykt” M “xBoctbl” UF,, NocTymaioliye u3
UEHTPHGYT B BHOEe Tra3oobpa3HbiX MOTOKOB, TaKXe IpPOXONAT 4Yepe3 CHCTEMY
KOJIJIEKTOPHbIX TPy6ONpoBonOB Kackajla K XOJIOOHBIM JIOBYLIKaM (pa6oTaloliuM
np4 TemmnepaTtype okosno 203° K (-70°C)), rie OHH KOHIEHCHPYIOTCH M 3aTeM
MOMEUIAIOTCS B COOTBETCTBYIOLIME KOHTeHHepbl IUJI TPaHCIIOPTHPOBKH HMNM
XpaHeHHs. Tak Kak ycTaHOBKa Mo o6oraiieHH0 COCTOMT M3 MHOTMX TbICSY
LEeHTpHGYT, Cco6paHHbIX B  KacKalbl, CO3JAlOTCS MHOTOKHIOMETPOBblE
KOJIJIeKTOpHble TPy6ONpoBOAbl KacKaloOB ¢ ThICSIYAMH CBapHbIX LIBOB, NpHYEM
CXeMa OCHOBHOM 4YaCTH HX COeJHWHEHHWH MHOTOKpPaTHO TIOBTOpSETCH.
O6opynoBaHHe, KOMIIOHEHTbl H CHCTEMbl TpPYOOINPOBOIAOB M3rOTOBJISIOTCH C
cobJtogeHeM BbICOKHX TPpe6GOBaHMH K BaKyyM-IUIOTHOCTH H YMCTOTe 06paboTKH.

5.2.1. CucreMb! nmofayn/cHcTeMbl OTBOIA "MIPOAYKTA" M "XBOCTOB"

CneunyajibHO npeanHasHayeHHble HJIKM  TNOATOTOBJIEHHbIE  TEXHOJIOTHYECKHE
CUCTEMbl, BKJIIIOYaKoIlIINe:

NUTaloUlde aBTOKJAaBbl (MJIM CTaHLUMH), Hcroib3yeMble mis nomaun UF, B
KacKalbl LLeHTPH®YT NpH OaBlieHHH no 100 kIla (15 ¢yHT/KB. N10HMM) U NpPH
cKopocTH 1 Kr/4 unu 6onee;
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5.2.2.

5.2.3.

5.2.4.

HWON

necvbiIMMaTopbl (MM XOJIONHbIE JIOBYUIKM), MCIIONb3yeMble NJIS BblBeNeHHS
UF, u3 KackamoB npd nabieHuu Jo 3 kIla (0,5 ¢yHT/KB.0IOHM).
Iecy6numartopnl crioco6Hb! oxinaxmatbes g0 203° K (-70°C) u HarpeBaTbest
mo 343° K (70°C);

CTaHLIUM “TIPOAYKTa” H “XBOCTOB”, HCIONb3yeMble Iis nepemeiteHuss UF, B
KOHTeHHepbI.

3Ta ycraHoBKa, obopynoBaHue U Tpy6onpoBoabl MOJHOCTbIO H3rOTaBIUBaOTCA
u3 croukux K UF, MaTtepuanoB MJIM 3alllMIIAalOTCS MOKPbLITHEM M3 HHUX (CM.
INIOACHUTEJIBHOE 3AMEYAHWE Kk naHHoOMy pa3neiy) ¢ cobiioneHUeM
BbICOKMX Tpe6OBaHHI K BaKyyM-TJIOTHOCTH H YMCTOTe 06paboTKH.

MalHHHbIe CHCTEMbI KOJ/LIEKTOPHBIX TPYOOIMPOBOIOB

CneumanbHO NpelHa3HaYeHHble MJIH MOATOTOBJIEHHbIE CUCTEMbI TPYOONPOBOIOB
U KoJUleKTOpoB 151 ynepxaHuss UF, BHYTPH LeHTpUDYXHbIX KackaloB. ITa
ceTb TpyOOMpoBOIOB OOLIMHO TIpelcTaBigeT coboH cHcTeMy € “TPOMHBIM”
KOJIJIEKTOPOM, M KaXJasi LleHTpHudYTra coelHHeHa C KaXIbIM M3 KOJJIEKTOPOB.
CnenoBaTelbHO, cXeMa OCHOBHOM YacTH MX COeIHHeHHMs MHOIOKpPaTHO
MOBTOpPSAETCH. OHa TOJIHOCTBIO H3roTaBjiMBaeTcsi M3 cToMKHX K UF,
matepuainos (cM. [IOACHHUTEIIBHOE 3AMEYAHHE Kk HacTosfllieMy pa3neiy)
c cobnioneHueM BbICOKMX TpeGoBaHHM K BaKYyM-IUIOTHOCTH M YMCTOTe
06paboTKH.

Macc-cnekTpoMeTpbl/HOHHblE HCTOMHHKH 1711 UF

CneuvdanbHO TnpenHa3HayeHHble MM TONTOTOBJEHHble MAarHUTHble HJIH
KBaJIpyTIOJibHblE Macc-ClIEKTPOMETPbBI, CNOCOOHbIE MPOU3BONUTL MPSIMOH oT6GOp
npo6 nogaBaeMoOM Macchl, “NPoIyKTa” MJIM “XBOCTOB” M3 ra3oBbiX notrokosB UF,
¥ obnanaoliye NoJHbIM HabOpOM cledyIoLHX XapaKTepHUCTHK:

ylaelibHas pa3pellarolas crioco6HocTb o Macce cBbille 320;

comepXaT HOHHbIe MCTOYHHKH, H3IrOTOBJIEHHbIE U3 HUXpOMA HJIH MOHENS HIH
3alllAlIeHHbIE MOKPLITHEM U3 HUX, HJIIH HHKEJIHPOBAHHLIE,

comepXaT MOHHU3aLlHOHHbIE HCTOYHMKH ¢ 60MOapIUpPOBKOMH 3JIeKTPOHAMHY;
comepXaT KOJIJIEKTOPHYIK CUCTEMY, TIPUTOIHYIO IS H30TOMHOIO aHalu3a.
IIpeoOpa3oBaTeny 4YacTOThI

Ilpeo6pa3oBaTetH 4acTOThbi (TakXe M3BeCTHble KaK KOHBEPTOpPbI HIIH
HHBEPTOPbI), CrnelHallbHO IIpelHa3HayeHHble MJHM TOArOTOBJIEHHble IJIs
NMUTAaHAA CTAaTOPOB IBHUTaTelieH, OMpefeieHHbIX B MNoAmyHKTe 5.1.2. d), uau
YacTH, KOMIIOHEHTbI M Tmoac6OpKHM TakHuX mnpeobpa3oBaTejled YacTOThl,
obnanalolliye MOJHbBIM HabOpOM ClelyIOLIUX XapaKTepPHCTHK:

MHoOTro@a3HbIA BbIXON B IHana3zoHe oT 600 no 2000 I'u;
BbICOKasi cTabMIbHOCTD (Co cTabunusauuen yactothl ayuine 0,1%);
HU3KHe HeJIMHelHble UCKaXeHUs (MeHee 2%);

KO3¢dHUMEHT MoJIe3HOro JeNcTBUS cBbille 80%.
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NMOSACHHNTEJIbHOE 3AMEYAHUE

TlepeuncieHHoe Bblllle 060pyNOBaHHe BCTYNaeT B HeNoCpedCTBEHHbIM KOHTAaKT €
TexHonoruyeckuM rasoM UF, unM HenocpencTBeHHO YyripaBnsieT paboToH
LIEHTpHUGYT U NMPOXOXKIeHHEeM ra3a OT LeHTpUGYTH K LeHTpHdYyTe H U3 Kackana B
Kackaj.

Kopposuectoiikue K UF, MaTepHanbl BKIIOHaIOT HEpXaBelouylo CTallb,
AJIIOMHHUM, allloMHHHeBble CIIaBbl, HUKENb WM CIUIaBbl, colepxaiuue 60% M
6onee HHUKeNA.

5.3. CrnennanbHo MpeqHazHayeHHbIe WIH NMOArOTOR/MEHHbIEe COOPKH M KOMITOHEHTH] 1J1s
HCIOJIL30BaHUA IPH razonuddy3HoHHOM oboralueHHH

BBOITHOE 3AMEYAHHE

Tlpy rasonu¢pcdy3HOHHOM MeTole paslejieHHss HKM30TONOB YpaHa OCHOBHOWM
TEXHOJIOTHYECKOH cbopkon spasercs creldallbHbIA NMOPHUCTbLIN
razonMddy3HoHHbIH Oapbep, TenJIoOOMeHHHK IUIS OXJaXOeHHs ra3a (KOTOpblA
HarpeBaeTCsl B Mpollecce CXAaTHA), YIIJIOTHUTeNbHble KJaNaHbl K peryJlHpylolline
KllalaHbl, a TakXe Tpy6onpoBOIbI. Ilockonbky B rasonuddy3noOHHOH
TeXHONOTHH HMcnojb3yercs ectudTopuctbil ypaH (UF), Bce o6opynoBaHue,
Tpy6onpoBoabl U MOBEPXHOCTH H3MEPHTEJLHbBIX MPHOOPOB (KOTOpbIE BCTYNAIOT B
KOHTaKT € Ta3oM) [OOJXHbI H3roTaBJIMBATLCA K3 MATEPHMANIOB, COXPaHSAIOLIMX
ctabunbHoCcTb npu KoHTakTe ¢ UF,. Tasonuddy3sdoHHas ycTaHOBKAa COCTOUT M3
psana TakuX cOOpoK, TaK YTO MX KOJIMYECTBO MOXET ObITh BaXHbLIM TOKa3aTelieM
KOHEYHOTO MNMpelHa3HauYeHUs.

5.3.1. TazomuddysuonHble Hapbepbl

a) CneumnanbHo npedHa3HayeHHble MM MONrOTOBJIEHHblE TOHKHE, TOPHCTbIE
¢dunbTpl ¢ pasMepom mnop 100-1000-A (anrcrpem), TonuHon 5 mm (0,2 oronMa)
ARy MeHbllle, a AJs TpybuaTbix dopM nuamMerpom 25 MM (1 O1oHM) MM MeHbllle,
H3rOTOBJIEHHbIE M3  METAJNIMYECKMX, TMOJHMEPHbIX MJIH KepaMHYecKHUX
MaTepHnasos, Koppo3uecTolkux K UF,, u

b) CNeluHallbHO  NONTOTOBJEHHble  COEAMHEHMS MAM  TMOPOLIKKM  IJsf
HU3rOTOBJIEHUS TaKUX UILTPOB. TakWe coelvHEHHWS ¥ TOPOLIKH BKAKOHAIOT
HHUKeNb HJIM CNuaBbl, comepXaluHe 60% unu Gosee HHUKeNs, OKCHI aJlOMHHHA
unu crodkue K UF, nonHocTbio ¢pTOpHpPOBaHHbIE YTJIEBONOPONHbIE MOJUMEPDI C
yucroton 99,9% unu 6Gonee, pazMepoM 4YacTHLL MeHee 10 MKM M BbICOKOIi
OQHOPOIHOCTbIO YAaCTHL MO KPYIMHOCTH, KOTOpble CMNELHANLHO TOITOTOBJEHDI
ISl H3rOTOBJIEHHS razonuddy3noHHbIX 6apbepos.

5.3.2. Kamepsl nnddy3opor

CneuualbHO  TpelHa3HayeHHble HAH  TOOrOTOBJEHHbIE repMeTHYHble
UMJIHHIpHYEeCKHe cocydbl OHaMeTpoM OoJiee 300 MM (12 HIOAMOB) M IJIMHOM
6onee 900 MM (35 n10AMOB), HIIH NMPSIMOYTOJIbHblE COCYAbl CPABHUMbIX pa3MepOB,
HMelolllde ONMH BITYCKHOH M IBa BBIMYCKHbIX mMaTpybKa, IHaMeTp KaXIoro M3
KoTopbiX Oonee 50 MM (2 OiofMa), IJIs MOMelleHHs B HMX ra3onuddy3nOHHBIX
6apbepoB, H3roToBlieHHble M3 CTOMKUX K UF, MaTepuHalioB HMJIH 3alllMLIEHHble
TOKPbLITHEM M3 HHX, ¥ NpedHa3HauyeHHble O YCTAHOBKH B TOPHM3OHTAJILHOM MM
BEPTUKAJILHOM MOJIOXKEeHUH.
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5.3.3.

5.34.

KoMripeccopbl H ra30qyBKH

CneudanbHO MpeqHa3HauyeHHble MJIM TOIOTOTOBJIEHHble OCeBble, LIEHTPOoOeXHbIE
UL 06beMHble KOMIIpECCOPbl, UM Ta30nyBKH ¢ MPOHU3BOAMTEJILHOCTbLIO Ha BCoce
1 M’/MuH MM 6ostee UF, 4 ¢ naBJieHHeM Ha BbixoJe JO HecKOJbKHX coTeH Klla
(100 dyHT/KB. II0MM), NIpeJHa3Ha4YeHHble OJIS NOJIrOBpeMEHHOHR 3KCIUIyaTallMH B
cpene UF, c anekTpoaBHUraTelleM COOTBETCTBYIOIIEH MOLIHOCTH HIIM 6e3 Hero, a
TakXe OTIellbHble COOpPKM TaKHX KOMIIpeCcCOPOB M Ta30IyBOK. ICLy’
KOMITpECCOpbl M Ta30lyBKH HMMeIOT Iepernan naBileHHs oT 2:1 pmo 6:1 #
H3roTaBJMBaloTcs M3 cTolKHX K UF, MaTepuanoB UM MOKPbIBalOTCS MMH.

YIUIOTHEHHs pallalollIMXcs BaJIOB

CneuyanbHO TipelHa3HayeHHble HJIH MOIrOTOBJIEHHble BaKyyMHble YILIOTHEHHS,
YCTaHOBJIEHHbIE Ha CTOpOHE IMMOJa4yd M Ha CTOpPOHe BbiXoma IJI YIUJIOTHEHHS
Balla, COedMHSIOLIEero poTOp KOMIIpeccopa MHJIM Ta300YBKH C IPUBOIHbLIM
IBHTaTegeM, ¢ TeM yTobObl ofecneunTb HaleXHYl0 TepMeTH3alHIo,
MpeJoTBpallalolylo HaTeKaHHe BO3JlyXxa BO BHYTPEHHIOIO KaMepy KoMIipeccopa
MJIM Ta30yBKH, Koropas HamnosiHeHa UF,. Takue yTIJIOTHEHHUS 061>1qu
npoexmpylo'rcx Ha CKOpOCTb HaTeKaHHs O6ydepHoro rasza meHee 1000 cm ? /MHH.
(60 moM /MHH.).

5.3.5. Tennoo6meHHuKH nns oxnaxnaenus UF,

5.4.

CneudanbHO mnpelHa3HayeHHble HJIM TONrOTOBJIEHHble TeINNOOOMeHHHKH,
HU3roTomyieHHble H3 croMkuX K UF, MaTepHanoB HIM NOKpbITbie HMH (3a
HCKJIIOYEeHHeM HepXKaBelolllel CcTallk), WIKM MeIblo, MK J10ObIM couyeTaHUEM
9TUX METaNJIOB M paccYUTaHHble Ha CKOPOCTb HM3MeHeHHUs IaBJIeHHSA,
onpepensitomiero yreyky, MeHee 10 Ila (0,0015 ¢hyHT/KB. OIOMM) B 4Yac IpH
nepenage napineHus 100 kITa (15 ¢yHT/KB. O10AM).

CrneumanbHO MNpelHa3HayeHHble HIH  TOATOTOBJIEHHblEe  BCIIOMOTraTelIbHble
CHCTeMBbl, OOOpyNOBaHHE H  KOMIIOHEHTHl JJIi  HCIOJbL3OBaHHA  IIpH
rasoanddy3roHHOM oboralleHHH

BBOIIHOE 3AMEYAHHE

BcnomorarenbHble CHCTEMBI, obopynoBaHHe H KOMITOHEHTbI ost
razogud¢y3HOHHbIX YCTaHOBOK N0 oOorallleHHIo MpeicTaBlsioT coOOO0H CHCTEeMbl
yCTaHOBKHM, Heob6xomumble mis nogauyu UF, B raszonucddysuoHHyro c6opky, mis
CBA3H OTHeNbHbIX cOOpOoK MexXnay cobol M o6pa3oBaHMs KackagoB (HJIH
CTYIIeHeH) € lieJIblO MOCTelNeHHOro NOocTUXeHUS 6oJiee BbICOKOTO oforallleHHs H
u3BieYeHUs “npoaykTa” M “xBoctoB” UF, u3 nuddy3noHHbIX KackaloB. Baumy
BbICOKOMHEPLIMOHHLIX XapaKTepUCTHK IHGPEY3MOHHBIX KackKagoB Joboe
npepbiBaHHe HX paboTbl, 0CO6EHHO HX OCTAaHOBKAa, NPHBOIAT K Cepbe3HbIM
nociaenctBUAM. ClenoBaTelibHO, Ha ra3olu¢dy3HOHHON YCTaHOBKe BaXHoe
3HayeHHe HMEIOT CTporoe H IIOCTOSIHHOEe MojlepXaHHWe BaKyyMa BO Bcex
TEeXHOJIOTHYECKHX CHCTeMaX, aBTOMaTHYecKas 3allliTa OT aBapHH H TOYHOe
aBTOMaTHYeCKOe peryJHpoBaHHe TMOTOKa Tra3sa. Bce 53To npHBOOMT K
HeoOXOIHMOCTH OCHalleHUs YCTAaHOBKH OOIbLIIHM KOJHYECTBOM CIlelLlHalIbHbIX
H3MepHUTeJIbHbIX, PEryIMPYIOLIUX U YIIPABISIOLIUX CUCTEM.

O6b1yHo UF, ucnapsieTcs U3 LUMIMHIOPOB, IOMELIEHHbIX BHYTPH aBTOKJIaBOB, U
nomaeTcss B Tra3oobpa3HoW ¢opMe K BXOHHBIM TOYKaM 4Yepe3 CHCTEMY
KOJIJIEKTOPHBIX TpPYOOMpPOBOIOB KacKaja. "IponykTt” u “xBoctbl” UF,,
MOCTyNalolllie M3 BbIXONHbIX TOYEK B BHIE ra3oo6pa3HbIX NMOTOKOB, MPOXOASAT
yepe3 CHCTeMY KOJIJIEKTOPHbIX Tpyb6oNpoBOomOB KacKaja JH60 K XOJOIHBIM
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5.4.1.

5.4.2.

5.4.3.

5.4.4.

JIOByHIKaM, JIH60 K KOMIIPeCCOPHbIM CTaHLMAM, riae rasoobpasHblii notok UFg
CXMXaeTcs H 3aTeM TIIOMellaeTcs B COOTBETCTBYIOLIHME KOHTEHHepbl IJIf
TPaHCTIOPTHPOBKHU HJIM XpaHeHHMsi. IlockoiibKy razonugoy3noHHas yCTaHOBKa Mo
oborallieHHl0 HMeeT O6oJibllloe KOJHYECTBO Tra3onud¢y3HOHHbIX COOPOK,
cobpaHHBIX B KacKalbl, CO30alOTCi MHOTOKHJIOMETpOBble KOJIJIEKTOPHbIE
Tpy6OITPOBOAbLI KacCKaloB C ThiCSYaMM CBapHbLIX IIIBOB, MPH4YeM CXeMa OCHOBHOH
YaCTH MX COelMHEHHH MHOTOKpaTHo NnoBropsieTcsi. O6opynoBaHHe, KOMIIOHEHTDI
M CHCTeMbl TpY6GONMpPOBONOB M3rOTOBISAIOTCA € CcOGJIONEHHEM  BbICOKHX
Tpe6oBaHUM K BaKYyM-TIIOTHOCTH H YHCTOTe 06pabOTKH.

CHcTeMBl MMOJaYH/CHCTEMBI OTBOAA "IMIPOAYKTa" M "XBOCTOB"

CrieuHayibHO IpelHa3HayeHHble HMJIH TMOITOTOBJIEHHble TEXHOJOTHYECKHE
cHcTeMbl, crocoOHble pa6oTaTh npH maBineHusX 300 kIla (45 ¢yHT/KB. OrouM)
HJIM MeHee, BKJIloYas:

MHTAalolIMe aBTOKJIaBbl (MJIM CHCTEeMbI), HCTONb3yeMble s nomauud UF, B
rasoangppy3snoHHble KacKalbl;

necybniumaTopbl (MJIM  XOJOOHble JIOBYLUIKH), HCNoJb3yeMble  IJIS
BbiBeneHHs UF, u3 rasonnu¢p¢y3noHHbIX KaCKaloB;

CTaHUMM oxHuxXeHus, roe UF, B rasoobpasHon c¢opme H3 Kackaaa
CXXHMaeTcs M oXJlaXJaeTcsl 10 XKUIKOro COCTOSIHHS;

CTaHUHMH “nponyKkTa” HJIH “XBOCTOB”, HCIOJb3yeMble I TNepeMelleHHS
UF, B KOHTeHHEDDI.

CHcTeMbI KOJUIEKTOPHBIX TPYGOMPOBONOB

CrieuuanbHO NMpedHa3HayeHHble HJIM TMOATOTOBJIEHHbIE CHCTEMb! TPYOOINpOBONOB
M CHUCTEMBl KOJUIEKTOPOB Ans yaepXaHus UF, BHyTpu razonuddy3voHHbIX
KacKajoB. 3Ta ceTb TpyOONpPOBOANOB OOLIYHO IpencTaBisieT cOO0H CHCTEMY C
"NBOMHBIM"” KOIJJIEKTOpPOM, TIle KaXnas suyedKa coelMHeHa C KaXIbIM H3
KOJIJIEKTOPOB.

BakyyMHble CHCTEMBbI

a) CneuvanbHO TNipeqHa3Ha4yeHHble HJIH  [ONTOTOBJIEHHble  KpYITHble
BaKyyMHble MAarucTpaid, BaKYYMHble KOJJIEKTOPbl M BaKYyMHble Hacochl
MPOHU3BOIMTENbHOCTbIO 5 M /MHH. (175 ¢yT /MHH.) UnK Honee.

b) BakyyMHble Hacocbl, CleUHaJIbHO IpelHa3HauyeHHble IJs paboThl B
conepxauleid UF, aTMocdepe M H3roTOBJIEHHble H3 ajIOMMHHS, HHUKEJIS HIH
CIIJIaBOB, comepxkalllux 6Gosee 60% HHKeJdsS HMIH TMOKPbITble UMH. DTHU Hacochl
MOTYT ©ObITb MJIH PpPOTALIMOHHBIMH, MJIM TOPUIHEBLIMH, MOIYT HMETb
BbITECHSIOLIME H ¢PTOPUCTOYTJIEPOIHbIE YIIIOTHEHHS, a TaKXe B HHX MOIYT
TIpHCYTCTBOBAaTh ClelHalibHble paboyne KHIKOCTH.

CrheiiiaIbHEble CTOIIOPHEIE M PperyJIMpyroline KianaHbl

CneunallbHO  MNpelHa3Ha4YeHHble  MJIM  MOIArOTOBJIEHHble  pYYHble  HJH
aBTOMaTHYeCKHe CTOIOPHblé M peryjupylollde KilanaHbl CHJIbL(OHHOrO THIA,
H3roToBlieHHble U3 cTolkuX K UF, matepuanoB, nuaMetpoM ot 40 no 1500 mMm
(1,5 mo 59 mioiM) Iy yCTAaHOBKH B OCHOBHBIX M BCIIOMOTraTeJIbHbIX CHCTEMAax
razoauddy3HOHHbIX YCTAaHOBOK MO o6oralleHHuIo.
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5.4.5. Macc-cneKTpoMeTphl/ HOHHBIe HCTOUHMKH 11 UF

5.5.

CrnenpanbHO TMpelHa3HayeHHble MM T[OATOTOBJIEHHble MAarHUTHbIE  HIIH
KBaJpymoJibHble Macc-CMeKTPOMETPbl, CNOCOGHble IMPOM3BOAMTL NpsSiMON oT6Op
npo6 nomaBaeMoi Macchl, “NIPOAYKTa” HIM “XBOCTOB” M3 ra3oBblX noTokoB UF H
obnapalolye MOJHBLIM HaGoOpoM cllieIyIOLLIMX XapaKTepHUCTHK:

1. yIelibHas paspellialolllasi Coco6HOCTL MO Macce cBbillie 320;

2. colepXaT HOHHble HCTOYHHUKH, M3TOTOBIeHHble M3 HHXPOMa HIJIM MOHeJNs
MJIM 3alUIIeHHbIe TIOKPbITHEM M3 HHMX, HJIM HHUKeJIMPOBaHHbIE;

3. collepXaT HOHM3alHOHHble HCTOYHHKH ¢ 60MOapIHpPOBKOH 3JIeKTPOHAMU;

4. COIlEpXAaT KOJIJIEKTOPHYIO CUCTEMY, NPUTOINHYIO IJIs M30TONHOrO aHallu3a.

TTOSACHHUTEIIBHOE 3AMEYAHUE

TlepeyncneHHoe Bblillle 06OpYIOBaHHe BCTYIaeT B HeNMOCpPedCTBEHHbIH KOHTaKT C
TexHosorudeckuM ra3oM UF,, nubo HenocpelcTBeHHO peryjidpyer IOTOK B
npenenax Kackama. Bce mnoBepxHOCTH, KOTOpble BCTYNMAlOT B KOHTaKT ¢
TEXHOJIOTHYECKHMM Ta3oM, LeJIMKOM H3roTaBlMBaloTct H3 cTopkux Kk UF,
MaTepHalioB WJIM NOKpblBaioTcss MMH. JIns uelel pasmesioB, OTHOCSLUMXCH K
razonucdepy3HOoHHbIM  YCTPOMCTBaM, MaTepHalbl, Koppo3duectroikue K UF,,
BKJIIOYAIOT HepXaBellIylo CTajlb, allOMHHHH, aJlloOMHHHeBble CIJIaBbl, OKCHI
aJIlOMMHMSA, HHKeJIb HIHM CIUIaBbl, conepxauide 60% unu 6onee HUKeNs, a TaKXe
cronkue Kk UF, nonHocTe0 ¢pTOpHpOBaHHbIe YTJIeBONOPOIHbLIE NMOJHMEPDI.

CneumnanbHO npegHa3HaueHHble WIH IMOATrOTOBJIEeHHbIE CHCTEMEI, O60pynOBaHMe H
KOMIIOHEHTbl [JIf HCMNOJIL30BaHHA Ha  YCTAaHOBKaX a’3pONHHAMHUYECKOro
oboraneHns.

BBOIIHOE 3AMEYAHHE

B npoueccax aspommHamuueckoro oborailleHHs cMmech raszoobpasHoro UF, u
JIerKoro rasa (Boaopol HIH TelIMH) CXKHMMaeTcst H 3aTeM IIPOITYCKaeTcs yepes
paslensiolllde 3JIeMEHTbl, B KOTOPBIX M3O0TOIMHOe paslelleHHe 3aBeplliaeTcs
NMOCPeNcTBOM MNOJyYeHHs OoNbLIMX LIEHTPOOEXHBIX CHI 1O TeOMEeTpPHH
KPDUBOJIMHEAHOH CTeHKH. YcnellHo pa3pabGoTaHbl IBa Tpoliecca 3TOro THMA:
Ipolecc COMJOBOro pasleljleHUS W mpolecc BUXpeBol TpyOku. Jlna oboux
MpoLeccoB OCHOBHbIMH KOMIIOHEHTaMHM KackKala pasleJieHHs SBJSIOTCA
LHJIHHApHYECKHe KopITyca, B KOTOPBLIX  pa3MellleHbl cnelanbHble
pa3nenuTesibHble 3JeMeHTbl (COoIila MM  BHXpeBble TpPYOKH), Ta30Bble
KOMIIpeccopbl M TeMNOOOMEHHHKH NJIs yaajieHHsl ofOpasylolllerocss MpH CXaTHH
Tenna. Jlas a®poanMHaMHYecKHMX YCTAaHOBOK TpebOyeTcs LeJbld psAll TaKHX
KacKaloB, TaK YTO HMX KOJIMYECTBO MOXEeT CJYXKMTh BaXHbIM yKa3zaTelleM
KOHEYHOTO MCNOJIb30BaHHA. Tlockonbky B a®pomMHaMHYeCKOM Ipolecce
ucrnionbdyercs UF,, mnoBepXHOCTH Bcero oOOpyIOBaHHWs, TPYOONMpPOBONOB M
H3MepHUTeJIbHbIX NMPHOOPOB (KOTOPble BCTYMAalOT B KOHTAKT C Ta3oM) IOJIXKHbI
M3TOTaBJIMBAaTLCS M3 MaTepHaJlOB, COXPaHSIOLIMX YCTOMYHMBOCTL NMPH KOHTaKTe C
UF,.

MMOACHUTEIIbHOE 3AMEYAHHUE

ITepeurcneHHble B HacTOsIIeM  pasfiejle  3JIEeMeHTbl  BCTYMalT B
HenmocpencTBeHHbIH  KOHTaKT €  TexHojlorwyeckuM rasom UF, 1aubo
HernocpeIcTBEHHO PerylMpyloT NMOTOK B mpeleflax Kackaga. Bce moBepxHocTH,
KOTOpble BCTYMalOT B KOHTaKT C TeXHOJOTHYeCKHM Ta3oM, LeJHKOM
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5.5.1.

5.5.2.

3.5.3.

5.5.4.

5.5.5.

H3rorabnuBatoTcs U3 cTodkux K UF, MaTepuanos, uiny 3aliyiieHbl NMOKPbITHEM
M3 TaKux MarepuajioB. J[lns uened pasgella, OTHOCSLIErocss K 3JIiEMEHTaM
aspolHHaMH4yecKoro oboralleHus, Kopposuecroikue K UF, MaTepuaibl,
BKJIIOYAlOT Melb, HEepXKaBelolllylo CTaib, allOMHHHHA, alllOMHMHHEBble CILIaBbL,
HUKeJb MJIM CTLIaBbl, comepxalliie 60% MM 6oJiee HUKeNs, a TaKXe CTOMKHE K
UF, nonHocTblo pTOPpHpPOBaHHbIE YTIEBOIOPOAHbIE TTOJIYUMEDDL.

PaznenHTennHble COILIA

CrnieliMalnbHO TpegHa3HaueHHble MM MOATOTOBJIEeHHble pa3lelIMTelIbHble COIMJia H
ux cbopkM. PaslenuTeNibHble COIUIA COCTOST H3 lIeJIeBUAHbIX H3OTHYTbIX
KaHalloB ¢ panumycoM H3ru6a MeHee 1 MM (o6biyHO ot 0,1 mo 0,05 mm),
Koppo3necTolknXx K UF,, 1 MMerollIuX BHYTPEHHIOI0 pPeXYLIylo KPOMKY, KOTopasi
pa3fensieT NMpoTeKalolIMN Yepe3 COIMo ra3 Ha JBe dppakLUH.

BuxpeBhle TpyOKH

CrieuManbsHo TpelHa3HauyeHHble MJIM NMOATOTOBJIEHHble BHXpeBble TPYOKH H HX
cObopku. Buxpebie TpyOKH HMeIOT LMJIHHAPHYECKYIO HJIM KOHYycoo6pasHylo
bopMy, U3TrOTOBJIeHbl U3 Koppo3uecToMKUX K UF, MaTepuasioB UNIM 3allMlUEHbI
NMOKPbITHEM M3 TaKMX MaTepHaJioB U MMeloT nMamerp oT 0,5 cM Jo 4 cM mpu
OTHOWIEHMH HJHHbI K nuaMetrpy 20:1 MIM MeHee, a TakxXe OmHO MM 6onee
TaHTreHLHaJlbHOe BXOIHOe OTBepcTHe. TpyOKH MOryT ObITb OCHallleHbl OTBOIaMH
COIIOBOTO THIA Ha OJHOM MJIH Ha 06OHMX KOHLAX.

ITOSACHHUTEJIbHOE 3AMEYAHUE

IIuTaTenbHbIA ra3 MOCTYNAaeT B BUXpeBYI© TPYOKY MO KacaTellbHOH C OIHOTO
KOHLIA MM Yepe3 3aKpyuMBalolllie JIOMATKH MM Yepe3 MHOTOYHMCIEHHbIE
TaHreHUHaJibHble BXOOHble OTBEPCTHS BIOJbL TPYOKH.

Komrpeccopbl # ra3ogyBku

CrieuManbHO npenHasHauyeHHble HJM MOATOTOBJIEHHbIE OCeBble, LEHTPUMYKHbIE
MaM  obbeMHble  KOMIpeccopbl  MJH  Ta30JyBKH, HM3rOTOBJeHHble U3
Koppo3uecTolKUX kK UF; MaTepyHasioB, UNH 3alllMLEHHble TIOKPbITHEM M3 TaKHX
MaTepUalnoB, NIpOU3BOIUTENLHOCTbIO Ha BXoJe 2 M’/MHH. U1K 6ollee cMecH UF,u
Hecyllero rasa (BOooOpoj MJIy TelluH).

MTOSACHHUTEJIbHOE 3AMEYAHME

Takue KoMInpeccopbl ¥ Ta3oQyBKH 0ObIYHO HMEOT nepenaj naBieHu# ot 1,2:1 no
6:1.

YorHeHHA BpAalllalIOIIHXCA BAJIOB

CrnieuuajibHO npelHa3HayYeHHbIE HIIH MOATOTOBJIEHHbIE YTUIOTHEHHUS
BpalllaloLIIMXCS BaJIOB, YCTAHOBJIEHHbIe Ha CTOPOHE NMOMAa4YH M Ha CTOpOHE BbiXola
oINS YIUIOTHEHMs Baljla, COENHHAIOLIEro PpOTOP KOMIIpeccopa HJIH poTop
ra3oqyBKM C TNPHBONHLIM IBUraTelieM, ¢ TeM YToObl 06ecneYHTb HaleXXKHYIo
repMeTH3alMlo, TMPeIOTBPalllalolyl0 BbIXOH TEeXHOJNOTHYeCKOro Tra3a HIH
HaTeKaHHe BO31yXa MJM YIUIOTHAIOLIErO0 Tra3a BO BHYTPeHHIOO KaMepy
KOMIIpeccopa MJIM ra3olyBKH, KOTopas 3amnojHeHa cMecblo UF, U Hecyliero rasa.

Tennoo6MeHHHKH 1IJI OXJIaXKNeHHs rasa

CneuyanbHO TmNpelHa3HayeHHble HMIW IOOTOTOBJIEHHbIE TCIUIOO6MCHHHKH,
M3TOTOBJIEHHbIe M3 KOpPpPO3HWECTOMKHUX K UF6 MaTepHaJIOB HJIH 3allMIlleHHble
IOKPLITHEM M3 TaKHX MaTepHalloB.
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5.5.6. KoXyxy pa3essiiolliX 3JIeMeHTOB

CriellHanbHO TpelHa3HayeHHble MJIM TOATOTOBJIEHHble KOXYXHM pas3iellsitollIuX
BNIEMEHTOB, H3rOTOBleHHble M3 KopposrecToMKUX K UF, Marepuanos HIH
3aI0MUIeHHbIX MOKPbITHEM H3 TaKHX MaTepHalioB, IJIs NOMellieHHs B HHX
BHXPeBbIX TPYOOK HJIM pa3lesIMTeNIbHbIX COMel.

MMOACHHUTEJIBHOE 3AMEYAHHE

DTH KOXYXH MOTYT MpeNcTaBisTh cCOO0M LMIHHAPHYEeCKHEe KaMepbl IHaMeTPOM
6onee 300 MM M 1OJHHoM OGojiee 900 MM MIH IPSAMOYTOJbHble KaMepbl
CpaBHHUMbIX pa3MepoB M MOIYT OblTh MNpedHa3HayeHbl IJIS YCTAaHOBKH B
TOPU3OHTAJIbLHOM HJIH BepTHKAaJIbHOM NMOJIOXeHHUH.

5.5.7. CucreMnl nogavyn/cHCTeMb] OTBON2 "MponyKTa" H "XBOCTOB"

CneudanbHO TnNpelHa3HayeHHble MJH TOATOTOBJIEHHblE TEXHOJIOTHYECKHE
cHcTeMbl MJIH oOOpYlNOBaHHe IJIS OBGOraTHTeJbHbIX YCTAHOBOK, H3roTOBJIEHHbIE
U3 Koppo3suecToMkuXx K UF, MaTepHaioB MJHM 3allIMLIEHHbIX IOKPbITHEM H3
TaKHX MaTepHaJloB, BKJIIOYalolLHe:

a) MHUTalILINe aBTOKJAaBbl, MeYH HIJIHM CHCTEMbl, HCMOJIb3yeMble ONsS MOdayH
UF, nns npouecca oboraiieHus;

b) JecybnuMaTtopbl (MJIM  XONONHble IOBYLIKH), HCNOJb3yeMble I
BblBeneHUs Harpetoro UF, H3 npouecca oboraieHus Ajs IMocjedyollero
nepeMelleHHUs ;

c) CTaHUHH OTBepXKIEHHUS MM OXHXXEHHS, UCMOJIb3yeMble NJISl BblBeNeHHUS

UF, u3 npouecca oborailieHUs myTeM cxkatus ¥ nepesona UF, B Xuukyio
UK TBepuyro ¢opMy;

d) CTAaHUMHM "TNponyKTa” MJAM "XBOCTOB”, HCIMOJIb3yeMble NJIs TepeMelleHHs
UF B KORTERHEPBI.

5.5.8. CucreMbl KOJUIEKTOPHBLIX TPyOONIPOBONOB

CneuyalibHO MpelHa3Ha4YeHHble MJIH NMOArOTOBJIeHHble CHCTEMb! KOJJIEKTOPHBIX
Tpy6onpoBONOB, H3roToBJIeHHble W3 Koppo3uecTolkux K UF¢ MaTepuanoB uinu
3alllMLIeHHble TMOKPbITHEM M3 TaKMX MaTepuajioB, s yunepxauus UF¢ BHyTpu
a’pOIMHaAMHYECKHX KacKaJloB. 3DTa ceTh TpyYGONpPOBONOB OObLIYHO MpelNCTaBlseT
cobol cucreMy C "IBOHHBIM"” KOJIJIEKTOpPOM, Tle KaXHObld KacKal MJIM Ipynmna
KacKaJloB cOoellMHeHbl C KaXIbIM U3 KOJLJIEKTOPOB.

5.5.9. BakyyMHble CHCTEMBI H HacOChl

a) CneuranbHO rmpenHa3HayeHHble MM TOATOTOBJIEHHble BaKyyMHble
CHCTeMbI, TIPOH3BOIMTENBHOCTBIO Ha BXONE 5 M°/MHH. HJIH 6olee, COCTOSILIME U3
BaKYYMHbBIX Marucrpajiefl, BaKYyMHbIX KOJIJIEKTOPOB M BaKYyMHBbIX HacOCOB, H
npelHa3HayeHHble OJ1 paboThl B conepxkauiux UF, razopbix cpenax.

b) BaxyyMHble HacocChl, clieuHanbHO npenHa3HayeHHble HIIH
MONroToBNeHHble mJas paborbl B comepxaumimx UF¢ rasoBbIX cpemax H
H3roTOBJIeHHble M3 Koppo3vecToMKHX K UF, MaTepHalloB HIM 3alllMIIIeHHbIX
MOKPBITHEM M3 TAaKHX MaTepHalloB. B B3THX Hacocax MOTYT HCIOJIb30BaTbS
¢$TOPHCTOYTJIEpONHbIEe YIUIOTHEHHS H ClieliHajbHble paboyne XHIKOCTH.
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5.5.10. CneuHajbHbIe CTONOPHBIE H PETYJIHMPYIOLIHME KJ1anaHbl

CrnieudajibHble TpeRHa3HayeHHble MK TMOITOTOBIEHHbIE PpYUHblE HIH
aBTOMaTHYeCKHe CTOIMOPHble M peryjMpyloliie KianaHbl CHJIb(MOHHOrO THMNA,
H3TOTOBJNIeHHble M3 Koppo3HecTOHKHMX K UF; MaTepunoB HIH 3alIUILEHHbIE
TIOKPLITHEM M3 TaKHX MarepuManoB, OuametpoM ot 40 mo 1500 MM nns
MOHTaXa B OCHOBHBIX M  BCIIOMOrarTellbHbIX CHCTeMaxXx YCTaHOBOK
aspolHHaMH4YecKoro oboralieHHs.

5.5.11. Macc-cnekTpoMeTpbl/HOHHEIe HcTOYHHKH N1 UF,

CrieliHallbHO TIpelHa3HayeHHbie MM TMOATOTOBlIEHHble MarH{THble HIH
KBaIpyTIOJibHble Macc-CTIEKTPOMETPbI, CrTOCOOHbIe MPOM3BONMTL MpsiMon oT6op
npo6 nogaBaeMo Macchl, “MIPOIYKTa” HJM “XBOCTOB” M3 ra3oBbix notokoB UF,
H ofJlajaollve NOJHbBIM HaOOPOM clieIyIOlMX XapaKTepUCTHK:

1. yneJibHasi paspelnarolas croco6HocTh Mo Macce cBbillle 320;

2. conepxXaT MOHHble WCTOYHHKH, M3TOTOBJIEHHbIE U3 HUXPOMA MJIM MOHeNd
WJIM 3alUHMIIEeHHbIe TIOKPbITHEM M3 HHX, WJIH HUKEeJIMPOBaHHbIE;

3. comepXaT HOHH3aLHOHHblIe HCTOYHHKH ¢ 60MOapnHPOBKOH 3JIeKTPOHAMH;

4. COlepXaT KOJJIEKTOPHYIO CUCTEMY, IPUTrOAHYS IJIS H30TONHOTO aHaNu3a.

5.5.12. Cucremsn! ornenesus UF, oT Hecyliero rasa

CneuManesHO mpelHa3HayeHHbie MJIM TONTOTOBJIEHHblE TEXHOJIOTHYECKHE
cucteMbl ais oraenieHus UF, oT Hecylilero rasa (Booopona WM TeJius).

NOACHHUTEIIBHOE 3AMEYAHHUE

STH CHCTeMbl NpenHa3HayeHbl IS cokpallleHHs comepxaHusi UF, B Hecyllem
raze A0 ONHOM YacTH Ha MMHJUJIMOH HJIM MeHee W MOTYT BKJIlOYaTh Takoe
obopylnoBaHHe, KaK:

a) KpHOTeHHble TenJIOOOMeHHHKH ¥ KpHOCenapaTopbl, cnocobHble co3naBaTh
temriepaTypbl -120° C unu MeHee, UK

b) 6710KM KPHOTEHHOTO OXJIaXIeHUs, CrIocoGHble CO3llaBaTh TEMIEpPATypbl
-20° C Unu MeHee, UK

c) 6JIOKH pa3lie/IMTeNIbHbIX COMeJl HIIH BUXPeBbIX TPy6ok mis otaeneHus UF,
OT Hecylllero rasa, M

d) xononHble JoBymikH UF, crnoco6Hble co3nasaTth TeMmnepatypal -20° C unu
MeHee.
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5.6. CrenmadbHO IpeJHa3HayeHHELle HJHM INOArOTOBJIEHHbIE CHCTeMBbl, 06OpynOBaHHEe M
KOMIIOHEHTB! [JIS MCNOJB30BaHHUS Ha YCTAHOBKaX XHMMH4YecKOro o6MeHa MHIIH
HMOHOOOMeHHOro oboraleHHs

BBOIOHOE 3BAMEYAHHE

HesHayuTeNbHOE pa3jiMyve H30TOIMOB ypaHa MO Macce NMPHUBOOHUT K HeOOJbLIHM
M3MEHEHHSIM B paBHOBECHSX XHMHYECKHMX peakLHUH, KOTopble MOTYT
MCTOJIb30BaTbCS B KayecTBE OCHOBBI MJIsl paslielieHHss H30TOMOB.  YCNELIHO
pa3paboTaHo QBa Npolecca: XHIKOCTHO-XXHIKOCTHbIH XUMHYecKHMH OOMeH H
TBEepNO-XKHIKOCTHbI HOHHBIA OOMEH.

B rnpouecce XHMOKOCTHO-)KHMIKOCTHOTO XUMHYeCKoro obmeHa B IPOTHBOTOKE
MPOMCXONHT B3aMMOJEeHCTBHE HECMEILIMBAIOIIMXCA XHIKUX ¢a3 (BOOHBIX HIIH
OpraHMYeCKHX), YTO MNPHUBOIUT K 3¢ deKTy KacKalUpOBaHHMA ThICSY CTaluM
pa3neyieHusi. BonHas ¢a3a cocTOMT H3 XJopHJa ypaHa B DacTBOpe COJISHOH
KHCJIOThl; opraHMdecKasi ¢pa3a COCTOMT M3 3KCTpareHTa, coaepxalllero XJIOpHI
ypaHa B OpraHH4ecKOM pacTBOpHUTelle. KoHTakTHBIMH QHILTPaMH B
pasneJIMTeNIbHOM KacKale MOTYT SIBISTbCS XHMIKOCTHO-)KHIKOCTHble OOMeHHbIe
KOJIOHHbl (TaKkHe, KaK HMMITYJIbCHble KOJIOHHbI C CeTYaTbIMHM TapeJIkaMH) HIIH
XKHOKOCTHble LEeHTPUGYXKHble KOHTAaKTHble HILTPBI. Ha ofoux KoHUax
paslenMTeNbHOro Kackama B Leisx obecrieyeHHs pediloKca Ha KaXIOM KOHLe
HeoOXoOHMbl XUMHYeCKHe TIipeBpallleHMsi (OKHMCJIeHHMe M BOCCTaHOBJIeHHE).
I'maBHas 3ajmaya KOHCTPYKLHH COCTOMT B TOM, YTO6b! He IOIMYCTHTh 3arps3HeHHS
TEXHOJIOTHYECKUX TOTOKOB HEKOTOPbIMH HOHAaMM MeTanJloB. B CBS3M ¢ 3THM
HCIIOJIb3YIOTCS MJIacTHKOBbIE, TOKpbIThle IIACTHKOM (BKIloyass TpUMeHeHHe
$TOPHUPOBAHHbBIX YTJIeBONOPOIHbIX TOJHMEPOB) H/MJIH TIOKPbITble CTeKJIOM
KOJIOHHbI H TPYOONPOBOIbI.

B TBepoo-XMIKOCTHOM HOHOOOMeHHOM TIipollecce o6oralleHHe IOCTHraeTcs
rnocpeicTBoM alcopObuuM/OecopOLUMH ypaHa Ha CclelHaJlbHOH, O4YeHb OBICTpO
nedAcTBylollled HOHooOMeHHOH cMone HaH alncopbeHte. PacTBop ypaHa B
COJISHOM KHCIIOTe M Ipyrde XHMMHYeCKHe peareHThbl IMPOMNYCKaloTCs uyepes
UMIHHAPHYECKHe OOoraTHTellbHble KOJOHHBI, coliepXallhe YTMJIOTHeHHble CIOH
agcopbeHTa. IOns nonoepXaHUS HeNpepbIBHOCTH Tpoliecca Heo6xonuma
cucTeMa pedJilokca B LiedsX BblcBOOOXIeHHS ypaHa M3 ancopbeHTa o6paTHO B
XHIKHMH TMOTOK, ¢ TeM 4TOo6bl MOXHO 6bUIO coOpaTh “NMPoOOyKT” M “XBOCTbl”. 3TO
llocTUraetTcs IyTeM HMCMNoOJb30BaHUA MNOZXONSIIMX XHUMMHYECKHX peareHToB
BOCCTaHOBJIeHUSI/OKHCIIEHHS!, KOTOpble  TIOJHOCTbIO  pereHepHpyloTcs B
pa3fenbHbIX BHELIHUX METASX M KOTOpble MOTYT YaCTMYHO pereHepHpoOBaTLCK B
CaMHMX M30TOINHbIX pa3neyiMTelbHbIX KOJIOHHaX. [IpHcyTcTBHe B mpoliecce
ropsyMX KOHUEHTPHPOBaHHbIX PAacTBOPOB COJSHOA KHCIOThl TpebyeT, yTOOBI
obopynoBaHHe ObLIO H3TOTOBJIIEHO M3  CleUHalbHbIX KOPPO3HECTOMKHX
MaTepHasloB MJIH 3alllKIeHO MOKPLITHEM H3 TaKUX MaTepHaJoB.

5.6.1. JKMIOKOCTHO-AKHMIKOCTHble OOMEHHble KOJIOHHRI (XMMMYeCKHN o06MeH)

[IpoTHBOTOYHbIE KHIKOCTHO-XHIKOCTHble OOMEHHbIE KOJIOHHbI, HMeEIOLIHe
MeXaHWYeCKHH CHUNoBOH BBOA (T.e. HMITYNbCHble KOJIOHHbI C CeTYAaTbhIMH
TapeliKaMH, KOJIOHHbI c TapellKaMH, CORBepIIaloIIHNMH BO3BpaTHO
MocTynaTejibHble HOBUXEHHS, H KOJOHHbl ¢ BHYTPeHHHMH TYpOHHHLIMU
CMeCHUTeJIIMH), CrieuHalbHO TIpedHa3HayeHHble MNM TOATOTOBJIEHHblEe NJSA
oboralleHMs ypaHa C HCNOJb30BaHHMEM TIpoliecca XUMHYecKoro obmena. [ns
KOPPO3MOHHOH YCTOMYHBOCTH K KOHIUEHTPHUPOBaHHBIM PpacTBOpaM COJISHOM
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KHCJIOTBl 3TH KOJIOHHbI M HX BHYTpPeHHHMe KOMIIOHEHTbl M3IOTOBJIEHbI H3
MOOXOAALIMX TIJAaCTHKOBbIX MaTepHasioB (TaKHMX, KakK TOpHpOBaHHble
yTNleBOJOpPOAHblE NMONKMMEPBI) UK CTeKNa WM 3alllAIlleHbl MOKPLITHEM H3 TaKHX
MaTepHasioB. KOJIOHHbBI CIpOEKTHPOBaHbl Ha KOpPoTKoe (30 ceKyHI HJIH MeHee)
BpeMsi IPOXOXIEeHHs B KacKale.

5.6.2. llenTpuyXkHble XKHIKOCTHO-XKMIKOCTHbIE KOHTaKTHbie GHIbTPbl (XMMHUYECKHH
o6MeH)

LeHTpudyXHble XHIKOCTHO-XXHIKOCTHblE KOHTAKTHbie (HIbTPbI, CIELHAIbHO
npenHa3HaueHHble HJIM TMOArOTOBJIeHHble M  oforauieHUs ypaHa C
HCIoJIb30BAaHHEM TIpoliecca XHMHYyeckoro obMeHa. B TakHX KOHTaKTHbIX
duIbTpaxX MCIMOJNb3yeTCs BpallleHHe AJS TMOJyYeHHUS OpPraHHYecKMX M XKHIKHX
MOTOKOB, a 3aTeM LieHTpoOeXHass cuna [OJs pa3slelleHUs ¢a3. Ons
KOpPpPO3HOHHOH CTOMKOCTH K KOHLEHTPHPOBaHHbIM PacTBOPaM COJSAHOM KHCJIOThI
KOHTaKTHble (HIbLTPbl HM3roTaBIMBAlOTCA M3 COOTBETCTBYIOLUMX IJIaCTHKOBbIX
MaTepHalloB (TaKMX, KaK (TOpHpPOBaHHble YTJIEBONOpPOIHbIE IOJIMMEPDbI) HIH
TIOKPbIBAOTCA HMH MWIH cTeKloM. lleHTpuUdyXHble KOHTaKTHble HIbTPLI
CripoeKTHUpOBaHbl Ha KopoTKoe (30 cekyHOD MM MeHee) BpeMs IPOXOXKIEeHHUS B
Kackane.

5.6.3. CrcreMsl H 060pyIOBaHKeE 11 BOCCTAHOBJIEHHA ypaHa (XMMHUYECKHI OOMeH)

a) CneuuanbHO npenHa3HayeHHble HIIH TIOATOTOBJIEHHbIE SIYeHKH
3JIeKTPOXHMHYECKOIO BOCCTAHOBJIEHHS MJIA BOCCTAaHOBJIEHHS ypaHa H3 OJHOrO
BaJIEHTHOTO COCTOSIHMS B Jpyroe pajs oborallleHHS ypaHa C HCIOJIb30BaHHEM
npouecca XMMH4YecKkoro o6mMeHa. MaTepHanbl syeeKk, HaXxoIoslHecs B KOHTaKTe
C TEeXHOJOrHYeCKMMHM pacTBOpaMH, JIOJNXHbl ObiTb KOPPO3HECTOMKHMH K
KOHLIEHTPHPOBaHHbIM PacTBOpPaM COJISHOH KHCJIOTbI.

I[TOSSICHHUTEJIbHOE 3AMEYAHHUE

KaTonHbli OTceKk siUerKH IOJIKeH OblTh CIIPOEKTHPOBAH TakKUM 06pa3oM, MTOOb]
NMpefoTBPaTHUTL INOBTOPHOE OKHUCJIEHHe ypaHa Io 6ollee BbICOKOrO BaJIeHTHOTO
cocTosiHMA. J[lJis ymep>XXaHHMsl ypaHa B KaTONHOM OTceKe siueHKa MOXeT HMeTb
HeNnpoHHLlIaeMylo fHadpparMeHHY0 MeMOpaHy, H3rOTOBJIEHHYO H3 CllelHaJIbHOTO
KaTHOHHO-OOMeHHOTro MarepHaa. KaTton CcOCTOMT H3 COOTBETCTBYIOLLETO
TBepIOro NPOBONHUKA, TAKOI0, KaK rpacdHr.

b) CneunalibHO mNpenHa3HauyeHHble WIIH TOATOTOBJIEHHblE CHCTEMbI IS
u3BleveHuss U™ M3 opraHMueckoro noToka, perylMpoBaHHs KOHLIeHTpalHH
KHCIIOTbl U IUIA 3aroJIHEHUS SYeeK 3JeKTPOXHMHYECKOro BOCCTAHOBJIEHHS Ha
MPOU3BOICTBEHHOM BbIXOJle KacKkaja.

ITOSAACHHUTEJIBHOE 3AMEYAHHE

OTH CHCTeMbl COCTOSAT M3 OOOpPYNOBaHUS 3KCTpaKLUMH pacTBOPHUTEJNEM INsA
orronkt U™ wu3 OpraHM4YecKoro IMOTOKa B XHUIKHMH pacTBop, oOopymoBaHHS
BbINapUBaHUS H/HUIIM ApyTroro obopyldoBaHUs IJIsi NOCTHXKEHMS peryiMpoBKH H
KOHTPOJISL BONOPOIHOTO NMOKa3aTelsis, U HaCOCOB WJIU IpYIUX YCTPOHCTB MepeHoca
IJig 3aloJIHEHHSA S4yeeK 3JEeKTPOXUMHUYECKOro BOCCTaHOBNeHHA. (OcCHOBHas
3ajlaya KOHCTPYKLHH COCTOMT B TOM, uToObl M30eXaThb 3arps3HeHHs NOTOKa
XKHIKOCTH HOHAMH HEKOTOpbIX MeTallJloB. CnemoBaTesbHO, Te YacTH
060py1OBaHUA CUCTEMbI, KOTOpble HaXOOATCA B KOHTAKTe C TeXHOJOTHYEeCKHM
MOTOKOM, HM3rOTaBIMBAIOTCS H3 COOTBETCTBYIOLIMX MaTepHalloB (TaKHX, Kak
CTeKJIo, PTOPUPOBaHHbIE YIJIEBONOPOIHbIE IOJUMEPDbI, CylbcdaT TonudeHUna,
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5.6.4.

3.6.5.

5.6.6.

cynbdoH TmonusdpHvpa MU TMPONMHTAHHLIA CMOJIOM TpadHT), HIH 3allHIIEHb]
NOKPbITHEM M3 TaKHUX MaTepHaJIOB.

CHcTeMb] NOATOTOBKH IMHTAHMA (XHMHYECKHH o6MeH)

CneunanbHO TpenHa3HayeHHble MJIH  TOOrOTOBJIEHHble  CHCTEMbl  IJA
TPOM3BOICTBA IHTAaTeNIbHbIX PAacTBOPOB XJIOPHIA YpPaHa BbICOKOM YMCTOThI HJIS
YCTaHOBOK TIO pa3lieJIEHHIO H30TOIMOB YpaHa MeTOJOM XHMHYeCKOoro obMeHa.

ITOSACHUTEJIbHOE 3AMEYAHHE

3TH CHCTeMbl COCTOAT M3 O6OpynOBaHMSL HJIsl PpacTBOPEHHs!, BSKCTpaKUHH
pacTBOpHTEJIEM H/MJIH HOHOOOMeHHOro 060pyIIOBaHH$l IS OYHCTKH, a TaKXe
3JIEKTPOJIMTHYECKHUX SyeeK IJIS BoccTaHoBiIeHHs U * ynmu U™ B UP. B »1ux
cHCTeMaX ITPOH3BONSATCS pacTBOpbl XJNOpHMAa YypaHa, B KOTOPbIX conepxm‘ca
JIHLIE HECKOJIbKO YacTed Ha MHUJIJIMOH MeTaJIMYeCKMX BKIIOYEHHH, TaKuX, KakK
XpOM, XeJle30, BaHaOuMW, MOJIMONEeH U NPYTUX NBYXBAJIEHTHbIX MUX KaTHOHOB HJIH
KaTHOHOB ¢ OoJblled BaJeHTHOCTbIO. KOHCTPYKLUMOHHblEe MaTepHallbl IJd
3/1EMEHTOB CHCTeMbl, B KOTOpoH obpa6arbiBaeTcs U™ BBICOKOM YHCTOTHI,
BKJIIOHYAKOT CTeKJIO, ¢TOpPUPOBaHHbIE YTJIEBONOPOIHbIE IOJUMEpPLI, TIpadHT,
MOKPbIThIA MOJIHBHHMUI-CYNbG)ATHLIM HIH NMOJH3DHUP-CYbOHHBIM TIACTUKOM H
MpONMUTaHHbIA CMOJIOH.

CHcTeMBbl OKMCJIEHMS YpaHa (XHMMHYeCKHH 0OMeH)

CnaeuHaJIfHO npelHa3HayeHHble HJIM NONrOTOBJIEHHblE CHCTEMbI IJIS OKHMCJEHHS
-+ o+

U " B U " nns Bo3BpallleHHUS B KacKal pa3slelieHHS H30TONOB ypaHa B Tpollecce
oboralleHns METOIOM XHMHYECKOro obMeHa.

IMOACHUTEJIbBHOE 3AMEYAHHE

I9TH CUCTEeMbI MOTYT BKJIIOYAaTb TaKHe 3JIEMEHTLI, KakK:

a) obopynoBaHHe 1JIS KOHTaKTHPOBAaHMS XJiopa M KHCJIOpoZa C BOIHbIMH
3¢ PioeHTaMH U3 oéopyaoaa}mg pa3sfesleHHs M30TONMOB M 3KCTPaKLHH
obpa3zoBaBluerocs B oOedHeHHbI OpraHM4YecKHM MOTOK,

BO3BpalllaloIIHHACA U3 NMPOHU3BOIACTBEHHOI'O BblXOJda Kackala;

b) ob6opynoBaHHe, KOTOpOe OTHeJNseT BONY OT COJNSHOH KHCJOTbI, YTOOBI
BOoJla M KOHLEHTpHpOBaHHas COJsiHasg KHCJIOTa MOTJHM Obl ObITb BHOBb
BBeJeHbl B IpoLecc B HYXXHbIX MeCTaXx.

BhIcTpo pearmpyiolliie HOHOOOMEHHbIE CMOJILY/ alicopOeHTh] (HOHHLIA 06MeH)

BbicTpo pearupylolnnHe HoHOOOMeHHble CMOJbI MM alcopOeHThbl, ClelHalIbHO
npegHa3HayeHHble HMJIH TIOATOTOBJIEHHble NJs  oboralleHHs ypaHa C
HCIOJIb30BAHHEM TIpollecca HOHHOTO of6MeHa, BKJIoYasi TIOPHCTbie CMOJIbI
MaKpoceT4aTol CTpYKTYpbl H/MJIH MeMOpaHHble CTPYKTYpPbl, B KOTOPbIX
aKTHBHble TPpyINbl XUMHYECKOro o6MeHa oOrpaHH4YeHbl TOKpbITHEM Ha
TIOBEPXHOCTH HEaKTHBHOH IIOPUCTOR BCIIOMOTraTeJIbHOH CTPYKTYpbl, M IpYyTHe
KOMIIO3HUTHble CTPYKTYpbl B J10OOH NpHeMyieMOH ¢opMe, BKJIOYas YaCTHLbI
BOJIOKOH. 3TH HOHOOOMeHHble CMOJIbl/agcopOeHTbl MMelT DHaMeTpbl 0,2 MM
HMJIH MeHee M NOJIXKHBbI ObIThb XMMHYECKH CTOMKHMMH IO OTHOLUEHHIO K pPacTBOpaM
KOHLEHTPUPOBAHHON CONISHOM KHMCJIOTbl, a TakXe JOCTaTOYHO ITPOYHbI
dH3MYecKH, ¢ TeM 4YToObl HX CBOMCTBa He YXyNLIalMCb B OOMEHHBIX KOJIOHHaX.
CMoinbl/agcopbeHThl cnelMallbHO TIpeJHa3HayeHbl IJIsS IOJYYEHHMSs KHHETHKH
o4yeHb OblicTporo o6MeHa M30TOIOB YpaHa (IJHTEJbHOCThL TIoJilyoOMeHa MeHee 10
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5.6.7.

5.6.8.

5.7.

ceKyHI) H o6sagaloT BO3BMOXHOCThIO paboTaTh NPH TeMIlepaType B IHana3oHe OT
100°C mo 200°C.

HoHoo6MeHHbIe KOJOHHL! (HOHHLINA OOMEH)

LunuunpHyeckue KOJOHHblI nHaMeTpoM Oosiee 1000 MM mis yloepXaHHS H
NMomHepXaHUg  3allOJIHEHHbIX CJIoeB  HMOHOOOMEHHbIX  cMoJ/afacopbeHTOB,
criellMainbHO NMpeldHa3HayeHHble MM NMOATOTOBJIEHHbIE OJ8 oboralleHHs ypaHa C
HCIoNb30BaHHEM HOHOOOMEHHOTro Ipolecca. 3OTH KOJOHHbl HM3TOTOBJIEHbl H3
MaTepHajioB (TakKHX, KaK TWHTaH MM TOPUPOBAHHbIE YTJIEBONOPOAHbBIE
NOJIMMEPpBI), CTOMKHX K KOPPO3HH, Bbl3blBaeMOH pacTBopaMu
KOHLEHTPHPOBAaHHON COJIAHOM KHMCIIOTbI, MJIH 3allMUIEHbl ITOKPbITHEM H3 TaKHX
MaTepHalioB H crocobHbl pabGoTaTh NpH TeMilepaType B IHamnasoHe oT 100°C mo
200°C u nasneHusx Bbiute 0,7 MITa (102 ¢yHT/KB. O10HM).

HoHoo6MeHHBIE cHCTeMb] peduniokca (MOHHLIA OOMeH)

a) CrneudanbHO  IpedHa3HayeHHble MJIH  MNOITOTOBJIEHHbIE  CHCTEMbI
XUMHYECKOTO MIH 3JeKTPOXMMHYECKOTO BOCCTAHOBJIEHHUS MJIS pereHepally
peareHTa(oB) XMMHYECKOTO BOCCTAaHOBJIEHHS, HCIOJb3yeMoro(blX) B KacKanax
HOHOOOMeHHOTro oboraluleHUs ypaHa.

b) CneuuanbHo  mnpedHa3HayeHHble MM  MOATOTOBJIEHHble  CHCTeMbl
XMMHYECKOTO MIIK BJIEKTPOXMMHUYECKOro OKMCIeHMS IJIs  pereHepalluu
peareHTa(0B) XHMHYECKOro OKHMCJIeHHS, HCNoJibdyeMoro(blX) B KacKalax
HOHOOOMeHHOTro oborailleHUs ypaHa.

IMMOACHHUTEIILHOE 3AMEYAHHE

B npouecce HoHooOMeHHOro o6orauleHHss B KavecTBe BOCCTaHaBJIMBAalOLLIETO
KaTHOHa MOXET HMCNOJIb30BaTbCs, HalpuMep, TPeXBaJeHTHbIH THTaH (Ti”%), u B
5TOM cllyyae BoccTaHOBHTeJlbHas cHcTeMa Oyner  BblpabaTbiBaTh Ti"
TNOCPeNICTBOM BoccTaHoBNeHHs Ti .

B npouecce B KxayecTse OKHCIHTENS MOXET HCTIONb30BaTLCH, HamnpuMep,
TPEXBAJIEHTHOE XENe30 (Fe™™), 1 B 3TOM clydae CHCTeMa OKHCIEHUS 6ynet
BbipabatbiBaTh Fe ~ mocpencTtBoM okucieHust Fe *.

CneuHasibHO NpeHa3HayYeHHble WIH MONrOTOBJIEHHbIE CHCTEeMbI, o6opyn03a1-me H
KOMITIOHEHTBI IJI1 HCIMIOJIb30BAHHA B J1a3¢PHBIX 0o6oraTHTEILHBIX YCTaHOBKAax

BBOIHOE 3AMEYAHHUE

CyuuecTBylolllde CUCTeMb! OIS OOOraTHTENbHbIX IPOLIECCOB C HCMOJIb30BaHHEM
Na3epoB HeNSATCS Ha IBe KaTeropHMH: Te, B KOTOpbIX pabouel cpeloH SBISIOTCSH
Mnapbl aTOMapHOro ypaHa, U Te, B KOTOpblX pabovyell cpemol SBASIOTCS Iaphbl
YPaHOBOIO COedWHEHHS. OOWIMMHM  Ha3BaHMAMH IJIs TaKHX IIPOLECCOB
SABASIIOTCH: TepBas KaTeropus - Jla3epHoe pa3slejieHHe H30TOIMOB IO MeTOoHy
aToMmapHblx napoB (ALVIS unu SILVA); BTopas KaTeropusi - MOJIeKYJspHbIA
MeTol JasepHoro pasjaeieHus HuszoronoB (MLIS unn MOLIS) m xumuyeckas
peaklUusi IOCPelCTBOM H30HUpaTelIbHOM IO M30TONaM Jia3epHOH aKTHBaLUHH
(CRISLA). Cucrembl, o6opynoBaHHe U KOMIIOHEHTbI OIS YCTAHOBOK JIa3epHOTO
oboraiieHus BKJIOYAIOT: a) YCTpPOMCTBa IJIS NoOJayH NapoB MeTaANJIHYeCKOro
ypaHa (ansa u3bupatenbHoH POTOMOHM3ALHMKM) WK YCTPOKCTBA MU NMOJayM Mapos
YPaHOBOTO coelHMHeHHUs (I (HOTONUCCOUMAUMH WM XHUMHYECKOH aKTHBaLMH);
b) ycTpoiicTBa 10 c6opa oboralieHHOro U 06eIHEHHOTO MeTalJIM4YecKOTro ypaHa
B KayecTBe "MNpoIyKTa” M "XBOCTOB” B INepBOM KaTeropMd H YCTPOMCTBa IJif
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cbopa pa3noXeHHbIX MJIM BblIIEQUIMX H3 peakUHH COeIWHEHHH B KayecTBe
"nponykta” ¥ HeobpaboTaHHOro MaTepHalla B KayecTBe “XBOCTOB” BO BTOPOH
KaTeropHH; c) paboyMe JlazepHble CHCTEMbI NJIS HM30HUpaTebLHOTO BO3OYXKIeHHUS
HM30TOIOB YpaHa-235; u d) o6opynoBaHHe IJIs MOATOTOBKMU IONayu M KOHBEPCHH
MpoNyKTa. BciencTBHe CI0XHOCTH CNIEKTPOCKOIHH aTOMOB H COeIMHEHHUHN ypaHa
MOXeT MOTpe6GOBaTLCS HMCIOJbL30BaHHE JIIOOOH M3 psna MMEIOILIHXCS Ja3epHbIX
TEeXHOJIOTHH.

ITOACHUTEJIbBHOE 3AMEYAHHE

MHorue H3 KOMIIOHEHTOB, IlepeuYHCJIEeHHbIX B STOM pa3sfejie, BCTYNawT B
HernocpelNCTBEHHbIH KOHTAKT C TIlapaMH MeTaJlJIMYEeCKOro YypaHa HJIH C
XHIKOCTBIO, HIIH C TEXHOJIOTMYECKHUM ra3oM, coctosiiuM u3 UF, unu cMecu us3
UF¢ u npyrux razoB. Bce NmoBepXHOCTH, KOTOpble BCTYIIAIOT B KOHTaKT C YPaHOM
unu UF,, noJHOCTbIO M3rOTOBJIEHbl M3 KOPPO3HECTOMKHUX MATEepHAaJIOB HIH
3alllMlIeHbl TOKPbITHEM M3 TaKHMX MaTepHalloB. Ins uened pa3snena,
OTHOCHIIErocss K KOMIIOHEHTaM o6opylooBaHMs IJsl JlazepHoro o6oraiieHus,
MaTepHalbl, CTOHKHe K KOpPPO3HMH, BbI3blBaeMOM IMapaMH HJIM XHUIKOCTSIMH,
colepXalllMMHM MeTaJUIMYeCKUH ypaH MM YpPaHOBble CIJIaBbl, BKJIOYaloT
MOKPbITbIA OKCHAOM MTTPHS TIpacdUT U TaHTajl; M MaTepHalbl, CTOHKHE K
Koppo3uH, Bbi3biBaeMonn UF,, BKJIO4alOT Menb, HepXaBeWLIyl0 CTallb,
aJIIOMHHHMH, allOMHHMEBble CIIJIaBbl, HHUKeJIb MJIM CIUIaBbl, colepxallHe 60%
HUKedass M ©Oosiee, HW crodkde K UF, nonaHocTbio ¢TOpUPOBaHHbIE
YTJIeBOIOPOI Hble TOJIUMEPDI.

5.7.1. CucreMbl BbinapuBaHHA ypaHa (ALVIS)

CneunanbHoO TpellHa3HauyeHHble HJIH TIOINrOTOBJIEHHbIE CHCTEMbl BbIlIapMBaHHS
ypaHa, KOTOpble colepXaT BbICOKOMOIIHBIE TIOJIOCOBble HJIH PacTpoOBLIe
3JIeKTPOHHO-JIYYeBble MYLIKH C NepenaBaeMoi MOLIIHOCTbIO Ha MHILIEHL Gonee 2,5
KBT/cM.

5.7.2. CucreMsl 01 06paboTky KHIKOMeTaTHYeckoro ypana (ALVIS)

CrieunallbHO NpelHa3Ha4eHHble WJIK MOATOTOBJIEHHblE CHCTEMbl IJisi 0OpabGoTKH
XHUIKOTO MeTalljla IJIf paclulaBjleHHOo YpaHa HJH YpaHOBbIX CIUIaBOB,
cOCTOsILIME M3 THUTJIeHd M oxJlaXaatollero obopynoBaHHs IJst THIJeH.

MOSACHHUTEJNBHOE 3AMEYAHHE

Turnu ¥ OpyrHe KOMIIOHEHTbl ®TOH CHCTEMbl, KOTOpbl€ BCTYIIalOT B KOHTAaKT C
pacmniaBileHHbIM YpaHOM MJHM YpaHOBBLIMHM CIUIaBaMM, HM3TOTOBJIEHbl H3
KOPpPO3HECTOMKHX M TePMOCTOHKHMX MaTepHaJIOB UJIM 3allMILEHHbIX MOKPLITHEM
M3 TaKUX MaTepdanoB. IIpueMieMble MaTepHalibl BKIIOYAIOT TaHTaJN, MOKPbIThIA
OKCHIOM  MTTpPUS  TIpacpuT, TIpadHUT, TIOKPLITbLIA  OKHCIaMH  JpYTHX
penkoseMelibHbIX 35eMeHTOB (cM. INFCIRC/254/Rev.1/Part 2, myHkT 2.7) uUnu
UX CMECSIMH.

5.7.3. Arperatsl 115 c6opa "nponykra’ ¥ "XBocTOB" MeTajutHyeckoro ypaHa (ALVIS)

CrneuuanibHO MNpenHa3HayeHHble HIJIM TONrOTOBJIEHHble arperatbl IJs cbopa
“mponykTa” U "XBOCTOB” METaJJIMUECKOI'o YpaHa B XMIKOH WM TBeploH ¢opMe.

ITIOSICHUTEJIBHOE 3AMEYAHHE

KoMmnoHeHTbl 3THX arperaToB H3roToBJjicHbl U3 MaTepHaJIOB, CTOMKHX K HarpeBy
H KOppO3HH, Bbl3bIBaeMOH NnapaMH METAJIJIMYECKOro ypaHa HJIH XHUIKOCThbIO, HIIH
3alllMIICHbI INOKPLITHEM H3 TAKHX MaTEpHAJIOB (TaKHX, KaK TOKPbITbIH OKCHIOM
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5.7.4.

3.7.5.

5.7.6.

5.7.7.

5.7.8.

5.7.9.

HTTPUS TpacdMT MJIM TaHTaJl) M MOIYT BKJo4YaTb B cebs TpyOOIIpOBOIbL,
KJlanaHbl, WITyLepa, “XelioObl”, BBOIbl, TeNJIOOOMEHHHMKH H KOJIJIEKTOPHbIE
IINNaCTHHbLl [OJS MACHMTHOTIO, 9JIeKTPOCTaTHYECKOTO WM HOPYTHX METOIOB
pa3lielleHHs.

Koxyxu pasnendresbHoro Moayas (ALVIS)

CrneudallbHO TpeIHa3HayeHHble HJHM TOATOTOBJIEHHble LMUJIMHIPHYECKHE HIH
NpAMOYTONbHbIE KaMepbl [Jis TIIOMellleHHS B HHUX MCTOYHHKA T1apoB
METAJJIMMECKOr0  ypaHa, 9JIeKTPOHHO-JIY4eBOM TYLIKH M  KOJJIEeKTOpPOB
"MpoayKTa” U “XBOCTOB".

ITOSAICHHUTEJIBHOE 3AMEYAHHUE

OTH KOXYXH HMEeIT MHOXeCTBO BXONHbIX OTBEpPCTHH IJg MNoJayy
3JIEKTPOTNIMTAHUS M BOIbl, OKHA IJIf Jla3epHbIX IYYKOB, COeIHHEHUN BaKYyMHbIX
HacoCOB, a TaKXe JIJIi NHarHOCTHKM H KOHTPOJIS KOHTPOJIbHO-U3MEPHUTEJbHBIX
npubopop. OHHM MMelOT TipHCNOcOONeHUs NJIS OTKPbITHUA H 3aKPbITHS, YTOObI
obecneunTh 06CNy)KHMBaHME BHYTPEHHUX KOMIIOHEHTOB.

CBepx3ByKOBble paclIMpHTeabHble corna (MLIS)

CneuvallbHO  TNpejHa3HayeHHble  MJIM  TOOrOTOBJIEHHblEe  CBEPX3BYKOBblE
pacIIMpHTelIbHble COIUIa HJsi oxnaxIeHus cMeced UF, u Hecyluero rasa mo
150°K unu Huxe U Kopposdectroiikue K UF,.

Konnekrops! npogykra narudropucroro ypana (MLIS)

CneuualbHO mpedHa3HayeHHble MM TMONrOTOBJIEHHble KOJIJIEKTOPbl TBEpHOro
npoaykTa niatudTopucroro ypaHa (UF;), cocrosimue U3 dHILTpa, KOJJIEKTOPOB
YIapHOI'0 MJIM LIMKJIOHHOTO THIa UJIH UX COYeTaHHHM H KOpPpO3HeCTOHMKHE K cpelle
UF;/UF,.

Kowmnpeccopst UF6/uecymiero raza (MLIS)

CneuunanbHo npedHa3sHaueHHble WM NOATOTOBNEHHbIE KOMIIPECCOPDbI NS CMecel
UFy ¥ Hecyllero rasa Qs MIJIUTeNbHOHM B®KclulyaTauun B cpene UF,.
KOMIIOHEHTbl 3TUX KOMIIPECCOPOB, KOTOpble BCTYTAIOT B KOHTAaKT C HECYIIHUM
rasoM, H3roToBJIEHbl M3 Koppo3uecTOMKUX K UF, MaTepuasloB HJIM 3allIHILIEHbI
MOKPbITHEM M3 TaKMX MaTepuHalloB.

YmnorHeHHd Bpamawompxcs Bajios (MLIS)

CneunajbHO npenHa3zHayeHHble Hnu MOIArOTOBJIEHHblE VIUIOTHEHHS
BpalllaloLIMXCS BaJIOB, YCTAHOBJIEHHbIE Ha CTOPOHE MOAAa4Yy U Ha CTOpPOHE BbiXola
IJs YMJIOTHEHHsl Bajla, COEIMHSIOALLEro poTop KOMIIpeccopa ¢ IPHBOIHLIM
ABHraTejleM, ¢ TeM 4Tob6bl obecrieuuTh HaIeXHYIl0 TrepMETH3aLHIO,
MpeJoTBPaLIAlOLIYIO BbIXOI TEXHOJOIHUECKOro ra3a MJIM HaTeKaHHe BO3JyXa HIIH
YIUIOTHSIOLLEro ra3a BO BHYTPEHHIOIO KaMepy KOMIIpeccopa, KoTopas 3alojlHeHa
cMecblo UF U Hecylllero ra3sa.

Cucrems! ¢roprupoBanns (MLIS)

CneumnanbHo  mnpedHa3Hau€HHble MM TOIOTOTOBNIEHHble  CHCTEMbl  IJIs
¢dTOopUpoBaHUs UF; (B TBEpIOM COCTOSIHUH) B UF, (ras).
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ITOACHUTEJIbHOE 3AMEYAHHUE

OTH cHcTeMbl MpeqHa3HavyeHbl O ¢pTopHpoBaHHs cob6paHHoro nopomka UFs B
UF, B uensix nociuenytouero cbopa B KoOHTeHHepax NMpOIYKTa HIH IUIS NONAa4YH B
6ok MLIS nns pomonHHTenbHoro oborameHus. IIpH NpUMeHeHHH OIHOTO
nopxona peakuus ¢pTOpHpPOBaHHS MOXeT ObITh 3aBeplleHa B IpelellaX CHCTEeMb
paslieJIeHUs H30TONOB, I'le MOEeT pPeakUMUs H HeNocpedCTBEHHOE H3BJIeYEeHHE H3
KOJIJIeKTOpOoB “mponykTa”. TIpH nmpuMeHeHHH Ipyroro noaxoma rnopoiok UF;
MoXeT ObITh H3BJieyeH/TiepeMellleH U3 KOJJIEKTOpOB "MPOAYKTa” B MOIXOMSLIHM
peakTop (HampHMep, peakTOp C IBCEBIOOXMKEHHbIM CJIOEM KaTallH-3aTopa,
reJJMKOMIANbHLIA peakTop MNM Xapopasi 6amHs) B Ledsx dTopupoBaHus. B
ob6oHuXx ciyyasix Hcnosib3yeTcs obopydoBaHHe IJIs XpaHeHHUs M TepeHoca ¢Topa
(MM IpYTHX NpHeMJieMblX (hbTOPUPYIOLLIMX peareHTOB) M I cbopa M NepeHoca
UF,.

5.7.10. Macc-cnekTpoMeTpbl/HOHHbIe HcTOYHHKH UF6 (MLIS)

CneunanbHO TIpelHa3HayeHHble MJIHM TOATOTOBJIEHHble MAarHUTHble MM
KBaJpyTIOJibHble MAacc-CIIeKTPOMETPbl, CMoco6GHble NPOM3BOAHTL NMpPSMOH OTOHOP
npo6 noxaBaeMoM Macchl, “TIPOIYKTa” MJIM “XBOCTOB” M3 ra3oBbix notokoB UF, u
ob6iapalolye NMoJHLIM HaGOPOM ClIeNYIOLIMX XapaKTepHCTHK:

1. yIelbHas paspeliatolias Cloco6HOCTh Mo Macce cBbiie 320;

2. colepxaT HOHHble MCTOYHHKH, H3rOTOBJIEHHbIe M3 HUXpPOMa HJIM MOHeJs
UM 33alOMINIeHHble TIOKPbLITHEM H3 HHUX, HJIH HHKEJHPOBaHHbIE;

3. cofiepXaT HOHH3aLIUOHHbIE HCTOUYHHAKH ¢ 60MOapAHpPOBKON 3JIEXTPOHAMH;

4. colepxaT KOJJIEKTOPHYIO CUCTEMY, TIPUTOIHYIO OJIS U3OTOMHOro aHalli3a.

5.7.11. CucremMbl nomaun/cucTeMbl 0TBOIA "npoaykra" u "xsocroB" (MLIS)

CneunansHo IpeJHa3HaYeHHbie MJIM TNOATOTOBJIEHHBIE TEXHOJIOTHYECKHeE
CUCTeMbl WM 06OpyHoBaHMe IJi1 OOOTaTHTENIbHbIX YCTaHOBOK, M3TrOTOBJIEHHbIE
U3 Kopposuectrokux K UF, MaTtepuanoB, WAy 3aluuilleHHbIX TMOKPbITHEM M3
TaKUX MaTepHalioB, BKJloYalollye:

a) MUTAOLLIKE aBTOKJAaBbl, MeYd HIM CUCTEeMbl, MCIOJIbL3yeMble IJISl TMOTAyH
UF, nns npouecca oborauieHus;

b) Iecy6biuMaTopbl (MJH  XOJIOOHble JIOBYWUIKH), HCIOJIb3yeMble  IJIS
BbiBelleHHs HarpeToro UF, u3 mpouecca o6oraileHys AJs NocjeRyollero
nepeMellleHHS

c) CTAaHUMH OTBEPXJEHMUS HIIH OXHXEeHHS, HCIoJIb3yeMble NJIS BblBedEeHHS

UF, u3 npouecca oboralieHus myreM cxaTusa U nepesoga UF, B XHIKYIO
UIIN TBepaylo dbopMy;

d) CTaHUMH "“TpoOyKTa” HJIM “XBOCTOB”, HCTNOJNb3yeMble IUIS TepeMellleHHU s
UF, B KOHTeAHepbI.

5.7.12. Cucremnl ornenenns UF, ot Hecyiero raza (MLIS)

CneunanbHo TNpenHa3HayeHHble UM TOOrOTOBNEHHblE TEXHOJIOTHYECKHE
cucreMsbl oas orneneHus UF, oT Hecyurero raza. HecymunM rasoM MoxeT 6bIThb
a30T, aproH HJIM OpYTOM ras.
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MNOSACHUTEIIbHOE 3AMEYAHHE

BTH cucTeMbl MOTYT BKJIlOYaTh TaKoe o6opylnoBaHHe, KaK:

a) KpHOTeHHble TeNMNOO6MeHHUKHM MIH KpHOcenmapaTopbl, CHOCOOHbIe
co31BaTh TeMIiepaTypbl -120°C unu MeHee, UK

b) 6JIOKH KPHOTEHHOIro OXJIaXIeHHUs, CIOCOOHble CO31BaTh TEMIIEPaTyPbl
-120°C unu MeHee, uiH

c) xononHble noByuikH UF,, crioco6Hble co3naBaTh TeMmnepatypbl -20°C uinu
MeHee.

5.7.13. Jlazepunie cucremsbl (ALVIS, MLIS u CRISLA)

3.8.

Jlazepnl MM Jla3epHble CHCTEMbl, CINeLUMalbHO TpelHa3HaYeHHble HIH
MOATOTOBNeHHbIE IJIs pa3lieieHHs M30TOMNOB ypaHa.

ITOSICHHUTEJIbBHOE 3AMEYAHHE

Jlazepn! M BaxXHble KOMIIOHEHThI J1a3epOB TpH JlazepHOM Tpolecce oboraiueHus
BKJIIOYAIOT Te, KOTOpble oOmnpelejieHbl B  TyHKTe 3.6  JOKyMeHTa
INFCIRC/254/Rev.1/Part 2. JlazepHasn cucreMa npouecca ALVIS o06b14yHO
COCTOMT M3 IIBYX Jla3epoB: Jiasepa Ha Iapax MelId M Jiasepa Ha KpacHTeJfiX.
JlazepHas cucreMa nns MLIS o6bIYHO COCTOMT M3 Ja3sepa, pabortatolero Ha CO2
MM  DKCUMEPHOTO Jlazepa M  MHOTOXOHNOBOW  OITHYECKOHM SYEHKHU C
BpalllaloLIMMHUCS 3epKaJlaMM Ha obeux cTopoHax. JInsg Jjla3epoB HJM Ja3epHbIX
cHcTeM NipH oOoMX Tpoileccax TpebyeTcsi CTaOHMIN3aTOp CNEKTPOBOM 4acCTOTbl
IJ1si paboThl B TeYeHHE NJIUTENIbHbIX NEPHONOB BPEMEHH.

CnelnaibHO MpeiHa3HavyeHHble HIM MOATOTOBJIEHHbIE CHCTEMEI, O0OpyIOBaHHe H
KOMITOHEHTBI IJ1 WCTOJIb30BaHUs Ha OGOraTHTEJIbHBIX YCTAHOBKAX C ILIa3MEHHbIM
pasfefieHueM

BBOOHOE 3AMEYAHHE

IIpu mpouecce TMjla3MeHHOTO pa3liefieHHs TUIa3Ma, COCTOosilass K3 MOHOB ypaHa,
NPOXONMT uepe3 3IEKTPUYECKOE TOJie, HACTPOEHHOE Ha HaCTOTY HOHHOTO
pe3oHaHca U™, ¢ TeM 4yToObl OHM B MNepBYl0 ovepeldb NOTJIOLIANH DHEPIrHI0 H
yBeJIHUMBAJCA OHMaMETPp MX luTonopoobpasHbix opOUT. HoOHBI C MpoXoXIeHHeM
no 6onblueMmy JuaMeTpy  3aXBaThIBAlOTCA 1A o6pa3zoBaHHs TNPOAYKTA,
oborameHHoro U™". JlnasMa, Kotopas o0Opa3oBaHa MNOCPeNCTBOM HOHU3alLHUH
YPaHOBOIo Mapa, COHepXHMTCS B BaKYyMHOH KaMepe C MAarHHMTHBLIM TIOJIEM
BbICOKOM HanpsXeHHOCTH, oOpa30BaHHbIM C IIOMOIbIO CBEPXMNPOBOIAILETO
MarHuta. OCHOBHbIE TEXHOJIOTMYECKHEe CHCTEMBbl Mpolecca BKJAKUYAIOT CHCTEMY
reHepalMyd ypaHOBOH Ma3Mbl, pa3lesINTeNIbHbIA MONYJb CO CBEPXIPOBOASILHNM
MariuToM (cM. MyHKT 3.10 nokymeHTa INFCIRC/254/Rev.1/Part 2) U cHCTEMBI
H3BJIeUeHUs MeTallja 1) cOopa "MpoayKTa” u “XBocToB”.

5.8.1. MHKpPOBOJIHOBbIE HCTOYHHKH 3HEPTrMH M aHTeHHB]

CneunualibHoO npeaHasHayeHHbIC HIn NnoaroToBJiIeHHbIE MHUKPOBOJIHOBLIC

UCTOYHUKHM SHEpPrUH M aHTeHHbl IJIA TeHepallh HJIM YCKOpeHHMS HOHOB M obiamarolnue
CllenyIOLIMMH XapaKTepHUCTHMKaMH: yactora Bbiile 30 I'Tu M cpengHss BbIXOOHas
MOUIHOCTD OJIf TeHepalMy HoHoB 6onee 50 KBT.
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5.8.2. ConeHounb! NS BO3OYyAKIOEHHSA MOHOB

CrienpanbHO TMpegHa3HayeHHble MJIM TOOTOTOBJIEHHble COJIEHOMObI  IJIA
paJMoYacTOTHOro BO30YXXHeHHS HOHOB B IMamna3oHe 4yactoT Gonee 100 kI'n
criocobHble paboTaTh NpH cpedHel MolIHocTH 6oisee 40 kBT.

5.8.3. Cucrempl reHepallHH YPaHOBOH ILTa3Mbl

CneuyanbHo npelHa3HayeHHble HJIH TOATOTOBJIeHHble CHCTEMbl TeHepalUuH
YPaHOBOH I1J1a3Mbl, KOTOpble MOTYT COIep3KaTh BbICOKOMOILIIHbIE MOJIOCOBble MIIH
pacTpoBble 3JIEKTPOHHO-JIyyeBble IIyILKH C TIlepedaBaeMOH MOILIHOCTbIO Ha
MH1IeHb 6oJee 2,5 KBT/cM.

5.8.4. Cucremsl 1na 06paGoTKH JKHIKOMETA/UIMYECKOTO YpaHa

CrieLlHanbHO TNpelHa3HayeHHble MJIM MOATOTOBJIEHHbIE CHCTeMBI O 06paboTKH
XHIKOro MeTalja [JIS pacIUlaBJeHHOro YpaHa MJIM YPaHOBBIX CILIaBOB,
COCTOSIIIHe M3 THIJIEH M OXJlaXIalollero o6opynoBaHus IS THTJeH.

MOSACHHUTEJIBHOE 3AMEYAHHE

THIJIM U OpyrHe KOMITOHEHTb! 3TOHM CHCTeMb!, KOTOpble BCTYIAlOT B KOHTAKT C
pacIiiaBleHHbIM YpaHOM MJIM YPaHOBBIMHM CIUIaBaMM, H3TOTOBJIEHbl H3
KOPPO3HEeCTOMKHX H TEPMOCTOMKHX MaTepHallOB MJIM 3allMLIeHbl MOKPbITHEM H3
TakKMX MaTepuasioB. IlpMeMiieMble MaTepHallbl BKJIIOYAIOT TaHTall, MOKPBITbIA
OKCHUIOM  HMTTpHsA rpacduT, TpacdUT, TIOKpbITBIH  OKHCIaMH  JIPYTHX
penko3eMenbHbiX 3JieMeHTOB (cM. INFCIRC/254/Rev.1/Part 2, myHKT 2.7) HnH
HX CMECSIMH.

5.8.5. Arperatsl 0js c60pa "nponykra" H "XBOCTOB" MeTaJUIHYECKOrO ypaHa

CneudanbHo mnpedHa3HayeHHble HJIM TONTOTOBJIEHHble arperathl IV cbopa
“npoaykTa” M “XBOCTOB” IJIS MeTaJLUIMYecKOro ypaHa B TBeploH ¢opMe. 3TH
arperatbl IJis cbopa H3roToOBJIeHbl H3 MaTepHalioB, CTOMKHX K HarpeBy H
KOppO3HMH, BbI3biBaeMOH NapaMH MeTaJUIHYeCKOI'o ypaHa, TakKHX, KaK rpadwr,
MOKPbITbIA OKCHIOM HTTPHS, HJIM TaHTaJ, MM 3alLHULIEHbl MOKPbITHEM H3 TaKHX
MaTepHaJoB.

5.8.6. KoxyxH pa3nenureIbHOro MOOyJst

LIUunuHIpHYeCKHe KaMephl, crieliHaJIbHO npenHa3Ha4YyeHHble HIH
TIOATOTOBJIeHHbIE NOJIS HKCMOJb30BaHUS Ha OOOraTHUTeNbHbIX YCTaHOBKaxX ¢
Miia3MeHHbIM pa3lejleHHeM, IUIS TOMelleHHS B HUX HMCTOYHHKA YpPaHOBOHM
IUla3Mbl, 3HEPreTHYECKOro COJIeHOMOAa paJuoyacTOTbl M  KOJUJIEKTOPOB
"npopykTa” H “XBOCTOB”.

MMOACHHUTEIIBHOE 3AMEYAHHE

OTH KOXYXH MMEHT MHOXECTBO BXONHbIX OTBEPCTHH IJs NoHa4dH
JIEKTPONMTAHUS, COeIHHeHHH NMdPY3HOHHBLIX HACOCOB, a TakKxe IJsA
IMAarHOCTHKH M KOHTPOJIS KOHTPOJIbHO-U3MepHUTelbHbIX NpubopoB. OHH HMelOT
npucnocobieHNs IS OTKPLITHSA H 3aKpbITHS, YTOObl o6ecrieyuTh 06CIyXHBaHHe
BHYTPeHHHX KOMIIOHEHTOB M H3TOTOBJIeHbl M3 COOTBETCTBYIOLIUX HEMATHHTHbIX
MaTepHMaJloB, TAKHX, KaK HepXaBepollas cTalb.

-35-



3.9.

CrielMaJIbHO TIpe[lHa3HayYeHHble WIH MMOJrOTOBJeHHbIE CHCTeMbl, OOOpyNOBaHNE M
KOMITOHEHTB! [JIi  MCTOJL30BAaHHMSI Ha  YCTaHOBKaX  3JIEKTPOMAarHHTHOTO
oboralieHms.

BBOIIHOE 3AMEYAHHE

IIpH 3IeKTPOMArHUTHOM Mpoliecce MOHbl MeTaJIIMYeCKOro ypaHa, IoJiy4yeHHble
MOCPENCTBOM HOHH3aLMM THTalllero Mmarepuana u3 coneft (o6biyno UCL),
YCKOPSIIOTCS M TNPpPOXOIST Yepe3 MAarHUTHoe TIoJie, KOTOpPOE 3acTaBJISET HOHbLI
Pa3IMYHbIX H30TOIOB NMPOXOINMTb IO pa3yIMYHBIM HampaBieHUSAM. OCHOBHbIMH
KOMITOHEHTAaMH  3NeKTPOMarHUTHOrO HM30TOIHOTO  ceMapaTopa  ABJISIOTCA:
MarHMTHoOe TIioJie IJIS OTKJIOHeHUs/pa3leNleHUs M30TONMOB MOHHOTO ITyyKa,
HCTOYHHKAa HOHOB C ero CHCTeMOH YCKOPeHHUs, M cucTeMbl cbopa OTIeleHHbIX
HOHOB. BcmoMorartenbHble CHMCTEMbl IJIS 3TOTO Ipoliecca BKIIOYAIOT CHCTEMY
CHabXeHMsT MAarHMTHOM SHepruef, CHUCTeMbl BbICOKOBOJILTHOIO IUTAHHS
HCTOYHMKA MOHOB, BaKYyMHYI0O CHCTeMY M OOIIMpHblE CHCTEMb! XMMHYECKOH
o6paGoOTKM  1IJI  BOCCTaHOBJIEHMSN  TPOAYKTa U  OYMCTKH/pereHepalHH
KOMITOHEHTOB.

5.9.1. DnekTpoMarHWTHbIE CellapaTOPhbl U30TOTIOB

SJICKTPOMaI’HHTHble cernapaTtopbl H30TOIIOB, CMELUHAJIbHO NpedHa3HaldeHHble KN
NOAroTOBJIEHHbIE IJiA pa3nejlieHHss H30TOMOB YypaHa, H o6opyn03aﬂue H
KOMITOHEHTBbI O0J18 3TOro, BKitovyas:

a) HcTouHUKHY HOHOB

CneudajibHO IIpelHa3HayeHHble MM TMOITOTOBJIEHHble OTIejbHble HJH
MHOT'OYHUCIIeHHble HMCTOYHHKM HOHOB YpaHa, COCTOSILIMe H3 HCTOYHHKa
napa, HMOHH3aTOpa H YCKOpHTels  ITyuKa, HM3TroToBJIeHHble M3
COOTBETCTBYIOLUMX MaTepHalioB, TaKHX, KaK rpaduT, HepXaBelollas CTallb
MU Melb, U criocoOHbIX obecrieynBaTh OOLIMA TOK B IMydKe HOHOB 50 MA
unu 6onee.

b) KonnekTopbl HOHOB

KonnekTopHble mjacTHHbl, MMelolIHe IBe MM 6Gosee LUead MU Masa,
crielHajibHO MpeldHa3Ha4yeHHble MJIM TMONTOTOBJEHHbIe IJIs c6opa MyUKOB
HOHOB oboralieHHOTo H 06eNHeHHOTO YypaHa M U3TOTOBIEHHbIE U3
COOTBETCTBYIOLIMX MaTepHalloB, TaKHX, Kak rpacdMT HIM HepxKaBerollas
CTallb.

c) BakyyMHble KOXYXH

CneuvanbHO nmpelHa3HayeHHble MJIM TMOATOTOBJEHHble BaKYyMHble
KOXYXH IJIf 3JIeKTPOMAarHUTHBIX CelapaTOpOB ypaHa, H3rOTOBJIEHHbIE H3
COOTBETCTBYIOLUMX HeMarHMTHbIX MaTepHaJioB, TaKHX, KaK HepXXaBelolas
CTallb, X TpelHa3HayeHHble NJisi pabotbl npu nasineHusx 0,1 Tla unu
HUXKe.

ITOSICHHUTEJIbHOE 3AMEYAHHWE

DTH KOXYXHM CcHeuHalbHO TipefHa3HadeHbl HJS IIOMELIeHUs B HHUX
MCTOYHUKOB HOHOB, KOJINTeKTOPHBIX MJIacTHH u
BOIOOXJIaXKIaeMbIXBKNanblllleh M  HMEIT  IIpUCIIocoOleHUs  IUiA
coeIMHeHUH NUdDY3HOHHBIX HACOCOB U NMPUCNOCOONEHUA NI OTKPBITHSA
M 3aKpbITHA B LeJIAX U3BJeYeHHS U 3aMeHbl 3THX KOMIIOHEHTOB.
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d) MarH{THbIE TIOJIIOCHBIE HAKOHEYHUKH

CneunankHO TIIpelHa3HaueHHble MJIH TIONTOTOBJEHHbIE MAaTrHHMTHbIEe
MOJIIOCHbIE HAKOHEYHHUKH, HMelollIMe NHaMeTp 6ojiee 2 M, HCIIOJIb3yeMble
Iast o6ecreyeHUss MOCTOAHHOTO MATCHHMTHOIO ITONISi B 3JIeKTPOMAarHHTHOM
cemnmapaTope H30TONOB H [IJIS IlepeHoca MATHHUTHOroO IO MeXIy
PacnoJIoXKEHHbIMH PANIOM CelmapaTopaMH.

5.9.2. BBICOKOBOJIbTHEIE HCTOYHHKH ITHTaHHUA

5.9.3.

CrnelMallbHO  MpefHa3HaYeHHble MNHM  TOArOTOBJIEHHblE  BbICOKOBOJILHbIE
MCTOYHMKM IIMTAaHHMS IJIS HCTOMHHKOB MOHOB, ob6iajalolive MOJHbIM Habopom
clleqyIolIMX XapaKTepPHCTHK: MOTyT pa6oTaTk B HeNpepblBHOM peXHMe,
BbIXOnHoe HampsxeHue 20 000 B unu G6onee, BoixomHow Toxk 1 A uinu Gollee u
cTabunuzauus HanpsxeHus MeHee 0,01% B TeyeHHe 8 yacos.

M CcTOYHNKM IHTaHHSA 3JIEKTPOMATHUTOB

CrniellMalIbHO TIpelHa3Ha4YeHHble MJIM TOIOrOTOBJIEHHblE MOIIIHbIE HCTOYHHKH
MUATaHUS TIOCTOSHHOIO TOKa [OJis 3JIeKTPOMAarHuToB, objajaloliHe TOJIHbLIM
HabopoM cIIeYIOLIMX XapaKTePUCTHUK: BLIXONHOH TOK B HEIPEPbIBHOM pexXHMe
500 A unu 6onee npH HanpsxeHHW 100 B unn Gonee, NpH cTabGHiIH3allHK MO
TOKY MJIH HampsixeHHto MeHee 0,01% B TeyeHue 8 yacos.
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YcTaHOBKM [UIS TIDOM3BONCTBA THKEJIOM BOALI, eWTepHs M IEHTEPHEBLIX
COeMHEHHA ¥  O0OpyJlOBaHHe, CIlelIHAJbHO  IIpegHa3HayeHHoe  HJH
MOArOTORJEHHOE [JI 3TOro

BBOIHOE 3AMEYAHHE

TsXKeJylo BOLy MOXHO NPOH3BOIMTL, HCIOJNb3Yysl pa3iiMyHble mpolecchl. OmHaKo
KOMMepUYecKHM BbLITOIHBbIMH SBISIOTCS JBa flpollecca: Ipouecc H30TOITHOTrO
obmMeHa Boabl U cepoBomopona (npouecc GC) M mpolecc H30TONMHOro ob6MeHa
aMMHaKka M Boaopona.

Ilpouecc GC ocHoBaH Ha o00OMeHe Bomopoia M HeHTepHs MeXHOy BOHNOHM H
CEPOBONOPONOM B CHCTeMe KOJIOHH, KOTOpble 3KCIUIYaTHPYIOTCA C XOJIOOHOH
BepXHel ceKlied M ropsiued HyXHed cexuueid. Bona TeyeT BHHU3 IO KOJIOHHAaM,
B TO BpeMsl KaK CepOBOJOPONHbLIH ra3 UHPKYJIUPYeT OT IHa K BepllMHe KOJIOHH.
IIns comeHACTBMS CMeIHBaHHIO Tra3za M BOIbl HCNOJNb3YyeTCS pAN ObIpYaTblX
JoTkoB. JleATepuil nepemelilaeTcs B BONy TNpH HHU3KHUX TeMnepaTypax M B
CepOBOIIOPON TIPH BbLICOKHX TeMIlepaTypax. OOorallieHHble OeATepHeM ras HIH
BOlla YHAJAIOTCA H3 KOJIOHH TEPBOH CTYIIeHH Ha CTblKe TOpSiYMX M XOJOIHBIX
CEeKLUMH, U TpoliecC MOBTOPsSeTCS B KOJOHHaX clienyilollend cryrmeHH. [IpomykT
nocnenHed ¢dasbl - Bojga, oborauieHHas nentepueM mo 30%, HanpaBnseTcs B
IMCTHJUISILIMOHHYIO YCTaHOBKY I NMPOH3BOICTBa PeaKTOPHO-YHCTOH TAXeJIoN
BOIObI, T.e. 99,75% OKHMCH HeHTepHs.

B mnpouecce obMeHa MeXIy aMMHakoOM M BOIOPOIOM MOXHO H3BJIeKaTb
IedTepMA M3 CHHTe3-Taza IMOCPeICTBOM KOHTaKTa C XXHIKMM aMMHaKoM B
MPHCYTCTBUM KaTanuzaTtopa. CHHTe3-ra3 noinaercs B OOGMeHHble KOJOHHbl H
3aTeM B aMMHMAauYyHbIA KOHBepTep. BHYTPH KOJIOHH ra3 mogHUMaeTcs OT JIHA K
BEpPILMHE, B TO BpeMs KaK XHUIKHH aMMHaK TeyeT OT BepLUMHbI KO IHY.
HeiTepyl B CHHTe3-Ta3de JMIIAeTCs BoJopoda M KOHLEHTPHpYeTCs B aMMHakKe.
AMMMaK T1MOCTyIaeT 3aTeM B YCTaHOBKY IJIS KpeKMHra aMMMaKa Ha [He
KOJIOHHBI, TOrma Kak ras cobupaeTcs B aMMHayHOM KOHBepTepe Ha BeplUMHE.
Ha mnocinenylolidx CTYTIeHSIX TPOMCXOIHMT HalibHeHlllee oforailieHHe, H TMyTeM
OKOHYATENbHON OUCTUIISUUMA MPOK3BOAMTCS DeaKTOPHO-UMCTas TAXeas BOIA.
Ilonaya cuHTes3-raza MoxeT GbITb obecrieyeHa aMMHa4YHON YCTaHOBKOM, KOTopas
B CBOIO o4epelb MOXeT ObITb COOpy)KeHa BMecTe C YCTaHOBKOH IJIA
MPOX3BOICTBAa TAXEJON BOIObl ITyTeM H30TONMHOro o6MeHa aMMMaka W Booopola.
B npouecce aMMMayHO-BONOPONHOro o6MeHa B KayecTBe MCTOYHHUKA MCXOINHOTO
IeATepUs MOXeT TaKXe HCINoJb30BaThcsd o6blyHasg Boja.

MHorue npenMeTtbl KJitoueBoro o6opynoBaHMs IJIS YCTAHOBOK IO TNMPOM3BOLCTBY
TSAXeJON BOObl, HMCIMOJb3YylOILUMX npouecckl GC HMIM aMMHaYHO-BOIOPOIHOTO
obMeHa, LIMPOKO paclpocTpaHeHbl B HEKOTOPbIX OTPacisiX HedpTeXMMHYECKOH
MPOMBILLIEHHOCTH. OcobeHHO ®TO KacaeTcss HeGONbLIMX YCTaHOBOK,
ucrionbaylolinx npouecc GC. OpgHako HeMHOrde mnpenmeTbl oGopyloBaHMS
SABJSAIOTCS cTaHOapTHbIMH. [Ipouecct GC M aMMHayHo-BomopogHoro obmeHa
TpebyloT 06paboTKku GONbILIKMX KOJMMYECTB BOCIIIAMEHSIONIMXCS, KOPPO3MOHHBIX
U TOKCHYHBIX XMIOKOCTEeH MpH MOBblIIIeHHOM HNaBlieHHH. COOTBETCTBEHHO MpH
pa3paboTKe CTaHIapTOB IO MPOeKTHPOBAHHIO M BKCIUIyaTallMW IJIsl YCTAHOBOK M
oO0opynoBaHHA, HCIMOJbL3YIOIIMX 3TH TMpolecchbl, CJeAyeT YOeJsaTb Oolblloe
BHMMaHHe nmnonbopy MaTepHalloB ¥ HMX XapaKTepUCTHKaM C TeM, 4Tobbi
ob6ecneyuTh IJIMTENbHBIA CPOK ClIyXObl NPH COXPaHEHHH BbICOKOH 6€30MacHOCTH
K HageXHocTH. OnpeneneHue MacuiTaboB OOYCIOBIMBaeTCs IJIaBHbBIM 06pa3oM
coobpaxeHUAMH BKOHOMHKH H HeobxomwMocTH. TakuMm o6paszom, Gonblias
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6.1.

6.3.

6.4.

yacThb npeaMeToB oOOpyHOBaHHA  HM3TrOTOBJIZETCS B  COOTBETCTBHH €
TpeOOBaHUSIMH 3aKa3yHKa.

Hakonen, ciegyeT OTMeTHTh, YTO KakK B npouecce GC, Tak M B Ipouecce
aMMHa4YHO-BONOpONHOTrOo o6MeHa, npeaMeTbl oOOpPyIOBaHHS, KOTOpble IO
OTIHeJNLHOCTH He IIpeldHa3HayeHbl MJH T[OATOTOBJEHbLI CrelUHaJIbHO [N
NPOH3BOACTBA TAXeJOH BOObl, MOryT coOHpaThCs B CHCTEMbl, CIeLHaJbHO
npenHasHayeHHble MM TMONTOTOBJIEHHble IJIS NPOU3BOACTBA THAXKEJIOH BOMIBbI.
IIpuMepaMHM TakHX CHCTeM, NpHMeHseMbIX B OOOMX npoleccaX, SBISIOTCS
CHCTeMa KaTaJJUTHYeCKOro KpeKHMHra, HCIojb3yeMass B npolecce o6MeHa
aMMMaKa 4 BoIopola, U IMCTHIJISLIMOHHbIE CHCTEMbI, HCITOJIB3YeMbIE B ITpoliecce
OKOHYaTeJIbHOH KOHLIEHTpallMH TSXeJIOW BOIbl, NOBOISIEHd ee OO0 YPOBHSA
peakTOPHO-YHUCTOMN.

IIpenMmeThl oO6OpynoOBaHHMs, KOTOpble CleLHallbHO TMpelHa3HayeHbl HIH
MONTOTOBJIEHbl NJI MPOH3BOICTBA TAXKEJION BOAbl IyTeEM MHCIMOJIb3OBaHHs NH6O
npollecca o6MeHa BOIbl M cepoBomopola, Nub6o mpolecca obMeHa aMMHaKa H
BOJOpOIla, BKJIIOYAIOT:

Bono-cepoBomopoiHLle 06MeHHbIe KOJIOHHBI

O6MeHHble KOJIOHHbI, HM3roTaB/iMBaeMble H3 MeJIKO3ePHHUCTON YTJepOIMCTOMN
cranu (HanpuMmep, ASTM AS16), nnametpoMm ot 6 M (20 ¢pytoB) 10 9 M (30
¢byTOB), KOTOpPble MOTYT 3KCIJIyaTHPOBAThCS NMPH NaBJIeHUAX CBbIlIe MM pPaBHBIX
2 MIla (300 ¢pyHT/KB. IIONM) M HMelOT KOpPpPO3MOHHBIA HOMYCK B 6 MM HIIH
6onpllle, crnelMallbHO NpenHa3HayeHbl WM TNOATOTOBJIEHbl IJIS TPOM3BOICTBa
TSIXKeJION BOIbl IyTeM MCNOJb30BaHHMs Tpolecca H3OTOITHOIo oOMeHa BOIbl H
cepoBojopoa.

I'asonyBKH M KOMIIpeccophbl

OnHocTyneHyaTble, MaJjioHanopHble (T.e. 0,2 MIla unn 30 ¢yHT/KB. OIOHAM)
lleHTpobeXHble rasonyBKH Iy KOMIIpeccopbl hif) ¥ LHPKYJSLMH
CepOBOIOPOIHOTO rasa (T.e. rasa, cogepxaulero 6onee 70% H,S), cneumnanbHo
npeiHa3sHayeHHble WM TOATOTOBJIEHHblE [JS TNPOW3BOACTBA THAXENOH BOIbl
MyTeM HCNOJIb30BaHUS npolecca o6MeHa BOIbl H cepoBolopola. IDTH ra3odyBKH
HJIM KOMIIpeccopbl UMEIOT MPOM3BOIUTENLHOCTL, NpeBbIUIAlOUIYI0 HJIH paBHYIO
56 Mm’/c. (120 000 SSFM) npu »KcrulyaTalldd NoOJ NaBjieHHeM, TpeBbllllaloldiM
und paBibiM 1,8 MIla (260 yHT/KB. IOI0OAM) Ha BXole, M cHabXeHbl
CaJlbHUKAaMH, YCTOHUYHBLIMH K BO3leHcTBHI0 H,S.

AMMHRaYHO-BOIOPOHbIE oGMeHHble KOJIOHHBI

AMMMaUYHO-BOJIOPOAHble OOMeHHble KOJIOHHbl BbICOTOH OoJjiee UM paBHOHW 35 M
(114,3 ¢yroB) nnaMeTpoM oT 1,5 M (4,9 ¢yToB) 1o 2,5 M (8,2 dyToB), KOTOpble
MOTYT 3KCIUTyaTHMpoBaThCsl TNOJI JIaBjeHHeM, npeBblllajoliuM 15 MIla (2225
¢hyHT/KB. IIOMM), ChnelHaNbHO MNpegHa3HayeHHble HJIM MOArOTOBJEHHble IJIN
NMPOM3BOJACTBA TAXeJION BOIbl IMyTeM HCIOJNIL30BaHUA Ipoliecca o6MeHa aMMHaka
H BoIopoa. DTH KOJIOHHbl HMEIT TaKXe IO MeHbllleld Mepe OIHO
oTOOpPTOBaHHOE, OCEBOe OTBEpPCTHE TOTO XXe IHaMeTpa, YTO M LMJIMHAPHYecKas
YacTh, Yepe3 KOTOPYIO MOTYT BCTaBJIATHLCS WIJIM BbIHUMATbCS BHYTpeHHHe 4acTH
KOJIOHHBI.

BHy'rpem-me YaCTH KOJIOHHbBI H CTYNIEH4YaThbl€ HACOCEI

BH}’TpeHHPIe 4acTH KOJIOHHbI n CTyTIeHYaThble HacoChbl, CIiel{HAJIbHO
npeaHa3HayeHHbI€ HIJIHM TMNOIOTOTOBJIEHHbIE HOJNA KOJOHH MJiIA TNIPOHU3BOICTBa
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6.5.

6.6.

6.7.

TSXeJOH BOObl TIIYTEM HCIOJIb30BaHMS Ipolecca aMMHayHO-BOLOPOIHOTO
obMeHa. BHyTpeHHMe  4acTH KOJIOHHbI BKJIOUYAOT  clielHalbHO
npenHa3HayeHHble KOHTAKTOpbl MeXIY CTYIEHSIMH, CONEHMCTBYIOLIHE TECHOMY
KOHTaKTy rasa M XUOkocTH. CrymeH4YaTble Hacocbl BKJIOYalOT CIELHaNIbHO
TpenHa3HayeHHble MNOTpyXaeMble B JXHIKOCTh Hacocbl HOJS UHPKYJISLHH
XKHIKOro aMMHakKa B mpelejiax ob6beMa KOHTAaKTOPOB, HaXOHNSILIMXCH BHYTPH
CTYIIeHeH KOJIOHH.

YcTaHOBKM NS KPeKHHra aMMHaka

YcTaHOBKM [JIS KpeKHHra aMMMaka, 3KCIUlyaTHpyeMble IOl IaBJIeHHEM,
MpeBbILIAIOIIUM MK paBHbIM 3 MIla (450 ¢yHT/KB. HI0HMM), CIIELHAJIBHO
npenHasHayeHHble MJIM TONTOTOBJIEHHble HJIS TNPOM3BONCTBA TAXEJIOH BOMALI
IyTEM HCIIONb30BaHUS Mpoliecca W30TONMHOro o6MeHa aMMHaKa H Bopopola.

HiHdpakpacHble aHAJIH3aTOPBI MOIJIOILEHAS

HMHdpakpacHble aHAIHU3aTOpPbl MOTJIOLIEHHUN, CIOCOOHbBIE OCYLIECTBISTh aHAJIU3
COOTHOLLIEHUS MeXIY BONOPOIOM M IefTepueM B peajlbHOM MacluTabe BpeMeHH,
KOrJna KOHUEHTpalUuH AeHTepusl paBHbl HIIK TipeBbilaoT 90%.

KatanuTuyeckue neun

KaTtandtuyeckue neyu nns rnepepaGoTKM oGOrallleHHOTO NeHTepHeBOro rasa B
TAXeJyl0 BORYy, CIHelMalibHO TpelHa3HayeHHble HJIH TIONTOTOBJIEHHble IJs
NMPOHM3BOACTBAa TAXEJON BOIOblI TMyTeM HCIOJNIb30BAaHUA IMpollecca H30TOIHOTO
obMeHa aMMHMakKa M BOIOpoJa.
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7.

VYcTaHOBKH 1711 KOHBEpCHMM ypaHa M ofopynoBaHMe,  CIELHaJIbLHO

npeaHasHaYeHHOe¢ WM [IOATOTOBJICHHOE JIA 3TOro

7.1.

BBOIHOE 3AMEYAHHE

B ycTaHoBKax M cHcTeMax JJisi KOHBEPCHHM ypaHa MOXET OCYLUECTBISITbCS ONHO
MJIH HEeCKOJIbKO MpeBpalleHHN U3 OMHOTO XMMHWYEeCKOro U30TOIa ypaHa B IpYyToOH,
BKJIlOYasl: KOHBEPCHIO KOHLIEHTpaTOB ypaHoBoii pylbl B UO;, koHBepcuio UO; B
UO,, koHBepcuio okHced ypaHa B UF, unu UF,, kousepcuio UF, B UF,,
koHuBepcuto UF, B UF,, KoHBepcuio UF, B MeTalNH4eCKHH ypaH U KOHBEPCHIO
dTopunos ypaHa B UO,. MHorue KilloyeBble KOMITOHEHTbl 0o6OpynOBaHHS
YCTAaHOBOK JJIS KOHBEPCHH YpPaHa XapaKTepHbl I/ HeKOTOpPblX CeKTOpPOB
XHUMH4YecKoH o6pabaTbiBatoliel  IPOMBbIILIIEHHOCTH. Hanpumep, BHIbI
oOOpyIOBaHHUS, HCMONb3yeMOTO0 B ITHX TMpoleccax, MOTYT BKJIo4YaTb: TeyH,
KapycelbHble Me4H, peaKTOpbl C MNCEBIOOXHMIKEHHbIM CIIOEM KaTalu3aTopa,
XapoBble peaKTOpPHble 6alllHH, XXHIOKOCTHble LEHTPUDYTH, TUCTUIISALHOHHbIE
KOJIOHHbl M XHIKOCTHO-XHIKOCTHble 3KCTPaKLIMOHHble KONOHHbL. OIHaKo He
MHOTHe KOMITOHEHTbl 060pYIOBaHHS UMeEKTCS B “TOTOBOM BHIe”; OOJbLILIMHCTBO
M3 HUX JOJXHBbI ObITh MOATOTOBIEHbI COTJIACHO TpeOOBaHHUAM M crielMPHKALUIM
3aKa3yHKa. B HekoTopblXx ciayuasix TpeOyeTcss YUMTbIBaTb cliellMajibHble
NpoeKTHble M KOHCTPYKTOPCKHE OCOOEHHOCTH [JS 3allliTbl OT arpecCHBHbIX
CBOMCTB HEKOTOpPbIX M3 obpabaTbiBaeMbix xuMmuyeckux Bewects (HF, F,, CIF; u
¢$TOpHIALI YpaHa). HaxoHel, cneayer OTMETHTb, YTO BO BCeX Ipolieccax
KOHBEpPCHHM YpaHa KOMITOHEHTbl 06OpYNOBaHHUS, KOTOpble OTHENbHO CIelHaibHO
He IpeqHa3HayeHbl MJM TIOATOTOBJEHbl OJS1 KOHBEpPCHMH YpaHa, MOTYT ObITb
o6beIMHEHbl B CHCTEMbl, KOTOpble CHelHalbHO TIpeJHa3HaYeHbl HJIH
MONTrOTOBNEHDb] AJIS KCNOJIL30OBAHMS B lIeJIsIX KOHBEPCHH ypaHa.

CnennanbHO MpelHa3Ha4YeHHbIE MIIH [MOATOTOBJIEHHbIE CHCTEMbl IJIS KOHBEPCHH
KOHLIEHTpaTOB ypaHoBoM pynbl B UO,

ITIOSAACHHUTEJIBHOE 3AMEYAHHE

KoHBepcHss KoHUeHTpaTOB ypaHOBoM pyabl B UQO; MOXeT OCYLIeCTBRSATbCS
CHayaya IOCpelCTBOM pPacTBOPEHHMS pylbl B a30THOM KHCNOTEe H B3KCTPaKUMH
OUYMLIEHHOTO  reKcarujgpata ypaHHUJIIMHMTpaTa C  MOMOIIbLIO  TaKOro
pacTBOpHUTeNS, KaK TpUOYTHN docdar. 3aTeM rekcarmapatr ypaHWIIHWHHUTpaTa
npeo6pasyercss B UO; nu60 nocpeicTBOM KOHLEHTPaUMH M IE€HMTpaLUH, JTHGO
NMOCPedCTBOM HeWTpaliu3alMd ra3oo6pa3HbIM aMMHAKOM Ui MOJyYeHHs
IMypaHaTa  aMMOHMSA ¢ mnochenywlled — ¢UNbTpalMeH,  CYLIKOH H
KaJIbLUIUHUPOBAHHEM.
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7.2.

7.3.

7.4.

7.5.

7.6.

7.7.

CrenmaJIbHO IpelHa3HAUEHHble HIH MOATI'OTOBJIEHHbIE CHCTEMbl IJI KOHBEpPCHH
U03 B UF6

ITOSACHHUTEJIIbBHOE 3AMEYAHHUE

Kousepcus UQO; B UF, MoxXeT oCywlleCTBISTECS  HENMOCPENCTBEHHO
dTopupoBaHueM. Ins npouecca TpebyeTcs MCTOYHHK rasoo6pasHoro ¢Topa HH
TpeX(dTOPHUCTOrO XiIopa.

CriellaibHO IpeJHa3HaAYCHHble HJIH TNMOAI'OTORBJICHHbLIC CHCTEMbl INA KOHBECPCHH
U03 B U02

ITOSACHUTEJIbHOE 3AMEYAHHUE

KonBepcusst UO; B UO, MoXeT oCyLIECTBISTbCS TNOCPENCTBOM BOCCTAHOBJIEHUS
UO, razaoo6pa3HblM KPEKHHI-AMMHAKOM HJIH BOIOPOIOM.

CrieumMalIbHO MpeNHAa3HAaYeHHble WJIH NMOATOTOBJIEHHblE CHCTEMBb! IJIS KOHBEPCHH
UO, B UF,

ITOACHHUTEIIbHOE 3AMEYAHHUE

Kongepcuss UO, B UF, MoxeT ocyiliecTBnsiTbcst NMocpenctBoM peakuuu UO,; c
razoo6pasHbiM ¢TopHucThiM BoaopoaoM (HF) npu temnepatype 300-500°C.

CrietmajibHO TpeHa3sHaYeHHble WIM TMOIATOTOBJIEHHbIE CHCTEMbl IJISi KOHBEPCHH
UF4 B UFs

MMOACHHTEJIbHOE 3AMEYAHUE

Kousepcus UF, B UF, ocymectBnsiercs TmOCpeICTBOM 3K30TepMHUYECKOM
peakuud ¢ ¢dTopoM B peakTopHon 6aiiHe. UF, KOHIOeHCHpyeTCs M3 ropsiuMmx
JIeTYYUX Ta30B TOCPedCTBOM IIpPOITYCKAHUS TOTOKa ra3a uepe3 XOJIOTHYIO
JIOBYWIKY, oxnaxXpaeHHyro po -10°C. Jlnsa npouecca TpebyeTcss MCTOYMHHK
razoobpasHoro ¢rTopa.

CneunanbHO npefHa3HayeHHble WIM IMONTOTOBJEHHblE CHCTEMBI IJISi KOHBEPCHH
UF, B MeTaJuIMYecKHH ypaH

MMOSACHUTEJIBHOE 3AMEYAHUE

KonBepcus UF, B MeTaJuIMyecKHH YpaH OCYILECTBISETCS IIOCPENCTBOM ETO
BOCCTAHOBJIEHHsI MarHueM (KpyTIHble MapTHH) MIM KalbliHeM (Malible MapTHH).
Peakuus ocylecTBisieTcss INpPUH TeMIlepaTypax Bbllle TOYKH IUIaBJIeHHS ypaHa
(1130°C).

CneunaibHO NpenHa3HayeHHble WM IOATOTOBJIEHHbIE CHCTEMbl IUI KOHBEPCHH
UF, B UO,

MOACHHUTEINBHOE 3AMEYAHUE

Konsepcus UFg B UO, MOXeT OCylIecTBISATbCS MOCPENCTBOM OIHOIO H3 Tpex
npoueccop. B mnepBoM mpouecce UF, BoccTaHaBnMBaeTCs M TMIPOJIH3YeTcs B
UO, ¢ wucronb3oBaHMEM Bojopoja H Iapa. Bo Bropom mnpouecce UF,
THOPOJIM3YEeTCS PacTBOpeHHMEM B Bole, IS OcaXIeHHUS IHMypaHaTa aMMOHHS
nobaBnsieTcss aMMHak, a IMypaHaT BoccTaHaBnuBaeTcss B UO, BomopoaoM mpu
temneparype 820°C. Ilpu TpetbeM mpouecce rasoobpasvbie UF,, CO, 1 NH,
CMEeULIMBAIOTCSl B BOIe, ocaXlasi ypaHMIKapOOHAaT aMMOHMS. YpaHHnKap6oHaT
aMMOHHS CMeELIHBaeTCs ¢ MapoM U BOIOpoIoM mpH Temnepatype 500-600°C mns
npouspoactsa UO,.
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7.8.

Kongsepcusa UF; 8 UO, yacTo ocyiecTBisieTcss Ha NepBoi CTYIeHH YCTAHOBKH IO
HM3rOTOBJIEHUIO TOILIMBA.

Cneunam:uo IIpeHa3HayeHHbIe¢ WJIH NOATNOTOBJCHHbIC CHCTEMbI IIJIAI KOHBCPCHH
UF, 8 UF,

ITOACHHUTEJIBHOE 3AMEYAHHME

KouBepcus UF, B UF, ocymecTBasiercs TIOCPedCTBOM BOCCTaHOBJIEHHUS
BOIOPOMIOM.
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IMPAUJIO2KEHHUE C
KPUTEPUH YPOBHEN ®GU3NYECKOM 3AINWTHI

Lenblo ¢pU3MYecKOr 3aILMThl SNEePHBLIX MaTepHaJlOB SBISETCA MpeloTBpallleHHe
HeCaHKLUMOHUPOBAHHOTO HCIIOJIb30BAHHMS BTHX MaTepdHanoB M obpallleHHs c
HUMH. IIyHKT 3 a) PykoBoaslliMX NMPHHUMIOB IpelycMaTpHBaeT cOrjacoBaHHe
MeXIy MOCTaBUHKaMH YpOBHeH 3allUThl, KOTOPble NONXHb] 6bITh 06ecrieyeHbl B
3aBHCHMOCTH OT THIIa MaTepHalioB, oGOpylIOBaHHMS M YCTAaHOBOK, Ha KOTOPbIX
HaXONATCH 3TH MaTepHalbl, C YYETOM MeXIYHapOIOHbIX PpeKOMeHIalHH.

IIyHkT 3 b) PykoBoasuuux NpHHLHXANOB TpeRyCMaTpHUBaeT, YTO OCYLeCTBJIeHHe
Mep Mo ¢HUIMYECKOH 3allldTe B CTpaHe-lojy4yaTrele sBIseTcs 06s3aHHOCTbIO
MpaBUTEJIbCTBA 3STOH CTpaHbI. OpHako YpOBHH ¢H3HYECKOH 3allliThl, Ha
KOTOpBbIX HNOJIXHbl ObITb OCHOBaHbI 3TH Mepbl, HOJXHbl ObiTh NpPEIMETOM
corjaileHMss MeXHY IMOCTaBLIMKOM H TojiyyatejleM. B »TOM KOHTeKcTe TaKue
Tpe6oBaHHUs NOMNXKHb! IPUMEHATbLCS KO BCEM IroCylapcTBaM.

IokymMeHT MexnmyHapomHoro areHTcTBa Io aToMHoR sHeprud INFCIRC/225,
o3arjlaBlieHHbIH “PHU3MyecKas 3alllMTa sAePHbIX MaTepHalloB”, U aHalloTHYHbIE
IOKYMEHTbl, KOTOpble BpeMs OT BpeMeHH IMOATOTaBIHUBAlOTCA MeXIYHapolHbIMHU
rpyInaMy 3KCIEPTOB M NOMOJHAIOTCA MO Mepe HeoOXOMHMMOCTH, YTOObl yyecTb
H3MeHeHHe TOJIOXKEeHHUS B 3ToH o0067acTH M YpOBeHb 3HAHHMH B OTHOLUEHHH
dHU3MYEeCKOR 3alllMThl SilepHOTO MaTepHajla, SBIAIOTCA TNMOJIe3HOH OCHOBOM IJif
PYKOBOICTBa TrocylapcTs-lioniydaTesled 1npH pa3paboTKe CHCTeMbl Mep H
npouenyp no ¢puU3MYecKon 3alIuTe.

Knaccudpukauus simepHoro MatepHajla IO KaTeropHsM, NpelcTaBleHHas B
NpHJaraeMon Tabiule, HIH B TOM BHIE, KaK OHa MOXET H3MEHSATLCS BpeMs OT
BpEMEHH TIO B3aHUMHOH IOTOBOPEHHOCTH MeXIY IOCTaBLIMKAMH, CIYXMUT
COTJIaCOBAaHHOM OCHOBOHM NJISl onpellejleHHs KOHKPETHbIX YPOBHeH (H3MYeCKOM
3alllMThl B 3aBUCUMOCTM OT THIIa MaTepualoB, o60pylnoBaHHsS H YCTAHOBOK, Ha
KOTOpPBbIX HaxoOATCA TaKHe MaTepHallbl, COTJIJaCHO TIYHKTaM 3 a) 4 3 b)
PyKoBOnSILLIMX NMPUHUMIIOB.

CornacoBaHHble YPOBHM (bM3HYEeCKOH 3alllThbl, KOTOpbie JOJNXHbl ObIThb
obecrieyeHbl KOMITETEHTHbIMH HallHOHAJIbHBIMH OpPraHaMH NMPH HCMONb30BaHHH,
XpaHeHHUH H NepeBO3Ke MaTepHAJIOB, MepeyYHCNIeHHbIX B NpHJaraeMo Tabauue,
KaK MHHHMYM, BKIIIOYAlOT ClIeRylOLlHe MEDPb! 3allUThl:

KATETOPHUA 111

Hcnonb3oBanMe M XpaHeHMe B MNpelejlax 30Hbl, JOCTYIT B KOTOpYIO
KOHTPOJIUPYETCS.

IlepeBo3Ka CcO cCMeUHalibHBIMM MepaMH TMpelOoCTOPOXKHOCTH, BKIloyas
NpelBapUTeNbHYI0 IIOTOBOPEHHOCTh MeEXIAY OTMpaBUTEJEM, MNoJydaTeleM H
NepeBO3YHKOM, H TIpelBapH-TeJIbHOE CcOTJlallleHHe MEXOY OpraHH3auUsIMH,
HaXONALIMMHUCS TON IOPHUCOIMKLUMER M  pPYKOBOACTBYIOLUMMHCS HOPMAaMH
peryidpoBaHHs rocynapcTB-NOCTaBLIHKOB H rocynapcTs-ojydaresned,
COOTBETCTBEHHO, TNpedycMaTpHBalolIMe B cllydae MeXIYHapONHOH NepeBo3KH
BpeMsl, MECTO U NMpOLIeNyph! Nepenayd OTBETCTBEHHOCTH 3a MepeBO3KY.
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- KATETOPHUA 11

Hcnons30BaHHe M XpaHeHHe B IpefeliaX 3allIHIIeHHOR 30Hbl, JOCTYIl B KOTOPYIO
KOHTDOJIHpPYETCs, T.e. 30HbI, Haxolsflledcs ToH TNOCTOSHHbIM HabJloNeHHEM
OXpaHbl HJH 3JIeKTPOHHBIX YCTPOHCTB, 0OHeceHHON ¢H3MYeCKUM O6apbLepoM cC
OrpaHHYEHHbIM YHCJIOM TIPOITYCKHbIX IIyHKTOB, TMON COOTBETCTBYIOLUHUM
KOHTPOJIEM, HJIH JI1060H 30Hbl C 9KBHBAJIEHTHLIM YPOBHEM (hH3HUECKOMN 3alLUThI.
IlepeBo3ka CcO cClelHaJIbHBIMM MepaMH TIPeJOCTOPOXKHOCTH,  BKJMoyas
MpedBapHTEJIbLHYI0 IOrFOBOPEHHOCThb MeXIY OTIpPaBHTeJleM, TMoJiydaTelleM H
MepeBO34YHKOM, H TpelBapU-TeJlbHOe COrjlallleHHe MeXIY OpraHuM3alMusiMH,
HaxoNSILMMHUCH TOoj IOPHCOMKLUMEH M pPYKOBOACTBYIOLIMMHUCH HOPMaMH
peryJIMpOBaHHS rocy1apcTB-IOCTaBUIMKOB U rocynapcTB-TiojlyyaTeyen,
COOTBETCTBEHHO, TNpelycMaTpHBalolllHe B Cliyyae MeXIYHapoIHOH IepeBO3KH
BpeMsI, MECTO H MpOLENyphbl Nepelayd OTBETCTBEHHOCTH 3a TPaHCIIOPTHPOBKY.

KATETOPHUA 1

MarepHaibl 3TOA KaTeropuM HOJIXKHbI ObITh 3allIMllleHbl Haubojlee HaleXHbIMH
CHCTeMaMM TPOTHB HeCaHKUHMOHHPOBAaHHOTO HCMOJNb30BaHHS  CJEIYyIOLIHM
obpa3oM:

Hcriosb30BaHWEe M XpaHeHHWe B IpeleslaX YCHJIEHHO 3alllMIIeHHOH 30Hbl, T.e.
3allMIOEHHONM 30HbI, KaK OHa omnpelejieHa Ons Kateropuu Il Bblle, mocTyn B
KOTOpYIO [OMOJIHUTEJILHO OrpaHHYeH JIMLIAMM, HaleXHOCTb KOTOpbiX Oblna
npoBepeHa, M mnoa  HabGjlomeHHMeM  OXpaHbl, TeCHO CBSI3aHHOH ¢
COOTBETCTBYIOLIMMH CHCTEMaMH pearupoBaHMs. CriellHabHble MepPbl, IPUHSTbIE
B BTOH CBS3H, NOJIXKHbI UMETh CBOEH Liesiblo OOHapyXeHHe W INpenoTBpallleHue
nrb6oro HamnaneHus, HeCaHKLIMOHMPOBaHHOTO JIOCTyTa HIIH
HeCaHKLIHOHHPOBAHHOIO M3BATHA MaTepHalla.

ITepeBo3ka co cneHanbHBIMH MepaMH NPeIOCTOPOXHOCTH, KaK OHa onpelelieHa
Bblllle 11 NepeBO3KM MatepHanioB KateropusiM II u IlI, u B IDononHeHue K
3TOMY, NOA IIOCTOSHHbIM HabNioneHHeM KOHBOS M TIpH YCIOBUSIX, KOTOpble
obecrneyHBalOT TECHY1O CBSI3b C COOTBETCTBYIOLLIMMH CHJIaMH pearipoBaHHS.

6. IlocTaBILIMKH NOJIXKHBI TpeGOBaTh OT MMoJiydyaTelled HHIEHTH(HUKALHH TeX
OpraHM3allM¥ MJIM OpraHoB, KOTOpPble HeCyT OTBETCTBEHHOCThL 3a oOOeclleyeHHE TOro,
yToObl YPOBHH 3allIMThbl ObLUIM JOCTATOYHBLIMH, H 3a BHYTPEHHIOI KOOPIAMHALIHIO Mep Mo
pearupoBaHH10/BO3BpallleHH}0  MaTepHalloB B  cjydae  HeCaHKIIMOHMPOBAHHOIO
HCTIONIL30BaHHUS 3alllMIIEeHHbIX MaTepHaloB WM oOpallieHHs ¢ HUMH. IlocTaBLIMKH M
MoJiyqyaTeJH OOJXHbl TaKXe OIpeNe]MTh OTBETCTBEHHbIX B CBOMX HaLlHOHAJIbHbIX
OpraHax 3a OCylLIecTBJIeHHe KOHTAaKTOB W COTPYOHHYEeCTBa IO BOMNpOCaM MepeBO3KH 3a
npelelbl CTPaHbl M JIPYTUM BOIPOCAaM, NMpPeNCTaBJSIOILNM B3aUMHbIA MHTEpEC.
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TABJIMIIA: KATETOPYHU SAHEPHOTO MATEPHATIA

Kateropun
Matepuan dopma I 1 It
1. MnyTonni*|a} Heo6uryuennsiii*[b] 2 Kr Hin Gostee MeHee 2 Kr, Ho Gosiee 500 r 500 r wutn Menee*|c]
2. Ypau-235 Heobnyuennuin®*{b}
- ypaH ¢ oboraiiteHHeM 1o ypamHy-235 S Kr wiH 6onee MeHee 5 Kr, Ho 6onee 1 Kr 1 Kr nim Menee*jc}
ot 20% u BhILLIe
- ypaH ¢ oboraiiteHHeM 1o ypauy-235 - 10 kr unu 6osee menee 10 kr*icj
ot 10% nmo 20%
- ypaH ¢ oborailteHHeM Mo ypany-235 - - 10 kr nin 6onee
Bbillle MPHPOJHOTro, HO MeHbLIe 10%*{d]
3. Ypan-233 Heobnyqeunuin*ib} 2 Kr Him 6oliee MeHee 2 Kr, Ho Gostee 500 r 500 r unm
MeHee*[c]
4. O6syYyeHHOE TOIUIHBO O6GegHeHHbIA HIIN
NPUPOOHLIA ypaH, TOPHUH
HITH HH3Koo6oralen1oe
ToruiMBo (c comepXaHHeM
menee  10%  pensuerocs
MatepHaa)*[e}if]
[a) Kak 310 onipenesieHo 8 KicxonHoM cnucke.
ib] Marepuas, He objiyueHHbII B peakTope, WM MaTepHal, oBGJydyeHHbIi B peakTope, HO C ypOBHeM H3JIydeHHS, paBHbM Win MeHbite 100 pap/y Ha
PACCTOAHKY OfiHOro MeTpa Ge3 3alNTh (BHOoNlorHYecKow).
{CB KOHH‘ICCTBO, MeHbIliee YeM panHoJIOoTHYeCKH 3HAYMMoe KOJIMYeCcTBO, JOJIXKHO HCKJIIOYAThCA H3 }lBHHOfI KaTeropuH.
{d] 3aiUTa NpPHpoAHoro ypaHa, o6eHeHHOro ypaHa H TOpHs, a TaKXe KOJNYyecTB ypaHa, oforaiileHHbIX MeHee 4yeMm go 10% w He noanaparlnx noj
kateropHio 111, monxua obecrieunBaTHCS, HCXOAR HI coobpaXeHni NPaKTHYECKON Lesiecoobpa3HOCTH.
{1 Ilpyroe Tommso, KoTopoe [0 CBoeMy fepBoHavallbLHOMY COAepXaHHMIO Helfilllerocs MaTepuana knaccuduuupyercs no Kateropud | nmnn 11 nepen

o6siydeHHeM, MoXeT GbITh MOHHXKEHO Ha ORHY KaTeropuio, eciii ypoBeHb W3JIy4YeHHUs 3Toro Toluinpa npesbilliaet 100 pag/y Ha paccTOAHUM OAHOro MeTpa
Ge3 3alll¥Thl (6HOJIOTHYECKOW).
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