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MHOOPMAITMOHHBIM IITPKYJIAP  §iooat excuist and
FRENCH

COOBIIEHHUS, ITIOJIYYEHHBIE OT HEKOTOPBIX
TFOCYIJAPCTB-YJIEHOB OTHOCHTEJIbHO PYKOBOIAIINX
IIPUHITUIIOB DKCIIOPTA SAJEPHOI'O MATEPHAIIA,
OBOPYITOBAHHA U TEXHOJIOTHH

HnepHLIT KCNOPT

1. I'enepanbHbI OTUPEKTOP Monyyun BepbanbHble HOTbI OT 30 uioHs 1995 roma
OTHOCHUTEJIbHO 39KCIOpTa SAEPHOro marepuana, o00pydOBaHHUS U TEXHOJIOTHU OT
CNENYIOILMX TOCTOSIHHBIX TNPENCTaBUTENLCTB NpU MeXIyHapoOOHOM areHTCTBE II0
ATOMHOU DHEPTUU: ABCTpaluU, ABCTpUHU, ApreHTHHbl, bensrun, bonrapuu, BeHrpuu,
I'epmanuu, I'peunn, Januu, Upnaugnu, Mcnannu, Mranuu, Kanane!, JIlokcemoOypra,
Hupnepnanmos, Hoson 3emanguu, Hopseruu, Ilonemru, ITopryranuu, PyMbiHum,
Crnosaukont Pecniyonuxu, Coenunentoro Koponescrea Benuko6putanuu u CeBepHOH
Hpnaugun, CoennHeHHbix IItatoB AmMepuxknu, (PuHngHauu, OpaHuuy, Yemrckon
Pecnyonuku, lsennapun, seuun, FOxHOM APpuky U AnoHuu.

2. Ienp aTuUX BepOanbHBIX HOT COCTOUT B MNpPEeJOCTaBIEHUHM NOMNOJHUTENbHOM
HHbOopManMl 0 PykoBomsIIuX MpPHHIKNAX MPAaBUTENLCTB 9THUX CTPAH B OTHOUIEHHUH
SIIEPHOTO DKCIOpTA. '

3. B cBeTe noxXemaHus, BBIPAJKEHHOTO B KOHIE KaXXOOW BepOaNbHOM HOTHI, K
HACTOSIIEMY MOKYMEHTY TNpHIIAraeTcs TEKCT DTUX BepOadbHbIX HOT. IIpumoxkeHue K
9THUM BepOaNbHBIM HOTaM TaK>Ke NMOJIHOCTBIO BOCTIPOU3BOAUTCS B IIpUmoXeHHH.

*/ B nokymenre INFCIRC/254/Rev.1/Part 2 cofepxarcs PyKoBonsIIKe NPUHLIKIBI
9KCIIOPTa MMEIOIIMX OTHONIEHHE K SANEPHON JesTEeNbHOCTH 060pYHOBaHHS,
MaTepuana ¥ COOTBETCTBYIONIEH TEXHOJOTHH ABOMHOTO MCNOJIb30BaHUA.
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BEPBLAJIBHASI HOTA

ITocTOssHHOE TMpencTaBUTENLCTBO [rocymapcTBa-uyjieHa]l npd MesKIyHapOIHOM
areHTCTBE II0 aTOMHOH 3DHEPIUU CBUIETENLCTBYET CBOE yBakeHHE I'eHepaibHOMY
IUpekTopy MEXXIyHapOLHOTO areHTCTBA 110 aTOMHOM OHEpPrHH W HMeEeT YecThb
MpEenoCcTaBUThL MOOMOJNIHUTENBbHYI0O HH(OPMALMIO O INOJUTHKE M IIPaKTHKE CBOETO
MPaBUTENLCTBA B OTHOILUEHUH SIIEPHOTO DKCIOPTA.

IIpaBUTENBCTBO  [rOCymapcTBa-ujieHa] INpPHHSJIIO pelIeHHe O TOM, YTO
OCHOBOIOJIATAIOIIME TPUHUMIIbI TApAHTHH W DKCIIOPTHOTO KOHTPOJS PYKOBOOSIINX
NMPUHIUNOB SOEPHOTO DKCOOPTA, KOTOpbie COIEpXaTcsi B JOKYMEHTE
INFCIRC/254/Rev.1/Part 1 c monpaBKaMH K HEMY, [OJI3KHbI IPHMEHATHCS K TEXHOJIOTHH,
HEIOCPENCTBEHHO CBSA3aHHOM C JI0ObIM U3 NMPEeIMETOB, YKa3aHHbIX B IlpumoxkeHuu A
# IlpunoxxeHuu B manHbIX PykKoBOmAUIUX NPUHIIUIIOB.

IIpaBUTENLCTBO [rOCYmapcTBa-ylieHa) IPUHSIIO pellleHHe IPUHATD 00U NPUHLIHII,
3aKJIIOYAIOIIMACSA B TOM, YTO ILEeNb KOHTPOJS BKIIOYEHHBIX B HMCXOIHBIA CIHCOK
NpeIMeTOB MJIH COOTBETCTBYIOIIEH TEXHOJOTHH HE JOJIXKHA ObITh 00OMOEHa NyTeM
nepenayy COCTABHbIX YaCTEMN U YTO OHO 110 BO3MOXXHOCTH NPEANPUMET TAKHE IeACTBHS,
KOTOpble 00ECneynBaloT JOCTHKEHME NAHHOM LIENH, M NPONOJIKUT IOUCK paboyero

OIIpENeNIeHUsT COCTaBHBIX YacTed, KOTOpOE MOTIOo O6bl HCIONB30BAaTbCS BCEMH
NnocCTaBIIIMKAMH.

IIpaBUTENLCTBO [FOCYIAPCTBA-4NIcHAa] BHECIIO pa3bsICHEHHS B ONIPENeNIeHHE e pHO-

YUCTOTO IpaduTa, comepkaleecs B IyHKTe 2.2 pasuena 2 NpUjgoxXeHus B nokymMeHra
INFCIRC/254/Rev.1/Part 1/Mod.2.

IIpaBUTENbLCTBO [rOCyHapcTBa-yjieHa] MPUHSNIO OONOJNHUTENbHBIA DYKOBOISIIIUN
MPUHLUN, TPEeOYIOIMK 3aBEpPEHUR OOHOTO MpaBUTEJIbCTBA APYTOMY NpPAaBUTENLCTBY B
OTHOILEHUH KaXXIOH COOTBETCTBYIOILEH IEPBOHAYAIbLHONA Meperadyu, ¢ TeM YTOObI
obecrneyuTh IpaBa Ha COTJIACHE OTHOCHTEJIBHO MOCIEOYIOIIUX Mepenay, BKIIOYEHHbIX
B HCXONHBIM CIIHCOK IIPEIMETOB M TEXHOJIOTHH B COOTBETCTBHU C OIpenesIeHUEM B
nyukte 10 b) PyxoBomgsmuxXx TNpPpUHUHUINOB SAOEPHOTO 9HKCNOpTa
(ANFCIRC/254/Rev.1/Part 1/Mod.3).

COOTBETCTBEHHO B TEKCT PYKOBOIAIINX TPHHIIUIIOB U IPUITOKEHUHA K HUM BHECEHBI
CeNyIOUIHe MONPaBKH;

- PyKOBOHSIIME IPUHLIKIIBI GbUTH IEPECMOTPEHBI, B PE3YIIbTATE Yero B MYyHKTHI 1,
2,4 a), 4d), 10 a), 10b), 11 u 16 BHeceHbI NONpPaBKU U J0OABIEH HOBBIA NYHKT
10 ¢).
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- B npunoxenue A PyKoBOOSLIMX NPUHLMIIOB BKJIIOYEHbl HOBLIE TEKCThbl MOJ,
3aronoBkamn "Ofmee amevanne”, "KOHTponb 3a nepenayef TeXHOMOTHH" U
"OnpeneneHus"; BHeceHbl nonpaskd B pasuen 2 YACTH A; nyHkTel 1) u 4)
YACTHA B wuckmoueHbl, M [MOCHeAylonIde INYHKThl JAaHHOTO [OKYMEHTa
COOTBETCTBEHHO NEPEHYMEPOBaHbI.

- B Ilpunoxenuu B PykoBoOsAIIUX NPUHIIUIIOB BHECEHLI NONPABKH B MYHKT 2.2
pasuena 2.

IToNHLIA TEKCT MepecMOTpPeHHbIX PYKOBOOSIIMX NPUHLUIOB SJEPHOTO DKCIOPTA
TIpUTIATAETCS.

IlpaBurenscTBO [rocymapcrBa-ujieHa] TNPUHANO peElIeHMe [EeHCTBOBAaTh B
COOTBETCTBUU C TEPECMOTPEHHbIMU TakKUM 00pasoM PykoBOIAIMMM NPHHIHUINAMH
SIIEPHOTO DKCIIOPTA.

IIpuHKMas 3TO penIeHUe, paBUTENBLCTBO [TOCYygapcTBa-ylIeHa] OJTHOCTBIO OCO3HAET
HEO0OXOIUMOCTb COJEHCTBHSI DKOHOMMHYECKOMY pa3BUTHIO, HM30erasi OIHOBpEMEHHO
YBEJIMYCHUS KAKHUM-JTH00 06pa3oM ONaCHOCTH PacnpOCTPaHEHHS SIEePHOTO OPYKUS HITH
IpYTHX SIIEPHbIX B3PBIBHBIX YCTPOWCTB, a4 TakXKe HEOOXOOUMOCTh TOTO, YTOOBI
cooOpaxeHuss KOMMEPYECKOH KOHKYPEHUHH HE BIUSIM Ha OOECNEYEeHHe TapaHTHH
HepaclnpocTpaHeHUs.

[B ToM, 9TO KacaeTcs TOPTOBIH B paMKaX EBpOIENCKOT0 c0I03a, NpPaBUTEIbCTRO ..
(rocymapcTba-ylleHa) OyHOeT BbIINOJNHATh DTO peEUIeHHE B CBETe B3ATBIX Ha cebs
06s513aTeNbCTB B KayecTBe TocynapcTna - uneHa aroro Corosa.] ¥

IlpaBuTenbcTBO [rocynapcTBa-wieHa] OyHeT TMPHU3HATENbHO, eclH I'eHepalbHbIN
OUPEKTOp IOBE#eT cONEp KaHWe HACTOSALLEHR HOTHbl IO CBENEHUs TOCYHNApCTB - YJIEHOB
MATATS,

ITocTosHHOE NpPENCTaBUTENBLCTBO [rOCyIapcTBa-4IeHa] Mojib3yeTCs ClydyaeM, 9ToObl
B0O306HOBUTHL ['eHepanbHOMY IUpPEeKTOpY MeXnyHapOooHOTrO areHTCTBa IO aTOMHON
DHEPTrUM YyBEPEHHUS B CBOEM CaMOM BbICOKOM YBaXKEHHH.

¥ Dror ab3an BKJIIOYEH TONLKO B BepGajibHble HOTHI YleHOB EBpOMENCKOTo colo3a.
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PYKOBOIAIOHUE ITPHHITUIILI ATEPHOI'O SKCITIOPTA

1. K sapmepHbIM nepenavaM A7l MUPHbIX LiENE B TI000€ rocyiapcTBo, He o61analoniee
SIIEPHBIM ODYXXHEM, U, B ciydae KOHTDOJA 33 NOCHEeOYIONIMMHU TiepelavaMu, K
nepegayaM B J1I060€ TroCymapcTBO  HOJKHbI  IIPUMEHATBCS  ClIEeLyIoniue
OCHOBOITOJIAraIoIue NpUHUUILI TaApaHTUN U DKCIIOPTHOTO KOHTPOJISl. B DTOM CBS3U
TIOCTABIIIUKH ONPENECITUIIN DKCIIOPTHBIA UCXOOHbIN CIIHCOK.

3anpemenue SepHbIX B3PhIBHLIX YCTPOHCTB

2. TlocTaBmMKH MOOJIKHBI paspemiaTh Nepefavy YKa3aHHLIX B HCXOOHOM CIIHCKE
MPEIMETOB UITK COOTBETCTBYIOLIENR TEXHOJIOTUH TONbKO NNPU HATHYHH O HULIHATbHBIX
NPaBUTEILCTBEHHLIX 3aBEPEHHN CO CTOPOHbI TONy4YaTess, SBHO MHCKIIOYAIOLIUX
HUCNOJIb30BAHHE, KOTOPOE MOXKET NPHUBECTH K CO3MAHHUIO KAKOTO-THOO SIepHOro
B3PBIBHOT'O YCTPOYACTBA.

du3nyeckay zammTa

3. a) Ko BceM simepHBIM MaTepHallaM U YCTaHOBKAM, YKa3aHHbIM B COTJIACOBAHHOM e
UCXOJQHOM CNHUCKe, MOJKHbl IPUMEHATbCSA 9 PEKTUBHbIE Mepbl HU3HUYECKON
3aMIUTHI IJIS NpPenOoTBpallleHUs] UX HECAaHKUMOHUPOBAHHOIO HCMNOJIBb30BAHUS U
oOpalieHlss ¢ HUMUA. YPOBHU HU3NYECKON 3AILNTHI, KOTOPbIE NOJKHBI ObITh
obecneyeHbl B OTHOILUEHHHM, TaKOTO poOJa MaTepualoB, 000pymOBaHHUS U
YCTAaHOBOK, OBUIM  COrJacoBaHbl MeXIOY NOCTABHIMKAMH C  YYETOM
MEXXIOYHApPOIHbIX pEKOMEHIALIUMH.

b) OTBeTCTBEHHOCTb 3a OCYUIECTBNEHUE MEp (HUIHYECKOW 3aliuThl B
CTpaHe-TIoJIyyaTele HeceT MNpaBUTEIbCTBO DTOM cTpaHbl.  OpHAKo 1ns
BBITIOJITHEHUS YCJIOBMH, COTJIACOBAHHBIX MEXOY TMOCTAaBUIUKAMHM, YPOBHHU
bHU3NYECKON 3alIUThl, HA KOTOPBIX CIEAYET OCHOBBIBATH HTU MEpbl, HOJIKHbI
OBITH TIPEIMETOM COTJIAIIEHUS MEXIY MOCTABIIMKOM U MOJIy4aTeleM.

C) B xaxnoM ciyyae B OTHOILIEHUH quKorb onpenesieHus OTBETCTBEHHOCTH IIPpHU
NEepeBo3Ke TMpeIMETOB, BKIIIOYCHHBIX B UCXOIHBIA CHNHCOK, IOJIKHBI
OrOBApPHBATHCA CNICLIMAIIBHBIC YCIIOBUA.
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Tapanmou

4. a)

b)

d)

e)

ITocTaBUIUKY OOKHBI TEpEaBaTh BKIIOYEHHbIE B HCXOIHBIA CIIMCOK IIPEIMEThI
HMJIH COOTBETCTBYIONUIYIO TEXHOJIOTHIO FOCYapCTBaM, He 00N1aialonIuM SIepHbIM
OpYy>KHEM, TOJILKO B TOM Cllyyae, KOrja MoJjyyaioliee rocyuapcTBO HMeEET
IercTByIonee cornamenue ¢ MATATD, Tpebyioniee npUMeHEeHUs TapaHTUI KO
BCEMY HCXOIHOMY U CHEHUaNbHOMY pacIUeMIAIonleMycs MaTepHhany B ero
TeKylie# ¥ Oyayiien MUPHON NEeATEIbHOCTH.

IIpenycmaTpuBaeMble B MyHKTE 4 a) Nepellayd ToCylapcTsaM, He 061a1a10luM
SOEPHbIM OPYKHEM, KOTOpble HE MMEIOT TAaKOTO COTNIAIIEHHS O TapaHTHsX,
OOJKHbl paspemIaTbcs JHUINb B HCKIIOYHTEJIbHBIX CIyYasX, XOTHa OHH
CYUTAIOTCA HEOOXOOWUMbBIMH ISl 0€30MacHOM DKCIUIyaTallMM CYLIEeCTBYIOIINX
YCTaHOBOK H €CJIM K 9THUM YCTaHOBKAM [IpUMEHSIOTCS rapaHTHUH. IlocTaBIUMKHU
LOJIKHBI COOGILATD H, eClTH HEO6X0AUMO, KOHCYILTUPOBATLCH B Cllyyae, KOTna
OHHM HaMepeHbl paspelnTh TaKye Nepefayy UM OTKa3aThb B HUX.

IlonuTuka, ynomsHytas B NyHKTax 4a) u 4 b), He IpHUMeHsETCS K
COTJIALIEHHUSM MIIM KOHTpPAaKTaM, 3aKJIIOYeHHBbIM 3 anpens 1992 roma umu Oo
9TO! JaTbl. B ciyyae cTpaH, KOTOpble NPHUCOEIUHUINCH UK TIPUCOETUHSATCS
K nokymeHTy INFCIRC/254/Rev.1/Part 1 nocne 3 ampens 1992 ropma, osTa
MOJIUTUKA NPHUMEHSETCS TOJILKO K COTJIAIIEHUSAM, KOTOpble (TOJIXKHBI 5bITb)
3aKJIIOYEHb] NTOCIE NAThl UX NPUCOEOUHEHUS.

B paMxkax cornamieHu, K KOTOpbIM He IPUMEHSEeTCS YTIOMSHYTas B NyHKTE 4 a)
NMONUTUKA (CM. NyHKTBI 4 b) U C)), TNOCTAaBIIMKH HOOJIKHbI IepenaBaThb
BKJIIOYEHHbIE B HCXOOHBIA CHUCOK MNpPEOMEThl MIH COOTBETCTBYIOIIYIO
TEXHOJIOTHIO TOJIBKO NPH NpHUMeHeHUH rapaHTuil MATATD u npu Hanuyuu
MOJIOKEHHI O CpOKE NEeHCTBHUA U cdepe INMpHMEHeHUS B COOTBETCTBHUHM C
TpeboBaHMIMH JnokyMeHTa MATATD GOV/1621. OnHako nocTaBUIUKH
00S3yI0TCS CTPEMUTLCSA K TOMY, YTOObl K TaKMM COTJIAIIEHUSIM KaK MOXHO
CKopee NpUMEHsIACh NOJUTHKA, YIIOMSHYTAas! B IIYHKTE 4 a).

ITocTaBUIMKHM pe3epBUPYIOT IpaBO YCTAHABIUWBATHL IONOIHUTENbHLIE YCIIOBUA
TOCTaBKH B COOTBETCTBUM C TPEOOBAHHSIMHU HALIMOHAILHON MOJIUTHUKHU.

5. TlocTaBHIMKM B HEOOXOIMMBIX CIy4yasiXx COBMECTHO NEPECMaTpPHUBAIOT CBOI/I obmiue
TpeOOBaHUA B OTHOIIIEHHU TapaHTUH.
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IIppMeHeHne rapaAThii, 00yCIOBIEHHOE Hepeiaded onpeaelieHHOA TEXHOIOTHH

6.

a) TpebOoBaHUA BbINIENPUBENEHHBIX TYHKTOB 2, 3 U 4 NOJIXKHbBI TAKXKE NPUMEHATHCA
K yCTaHOBKaM mjisi nepepadoTKH, o6orarlieHHus WM NPOU3BOMACTBA TsDKENON
BOJbl, HCMONB3YIOIIUM  TEXHOJIOTHIO, HENOCpeI-CTBEHHO IiepelaHHyIo
MOCTABIIIMKOM HIIM MOJYYEHHYIO Ha OCHOBe MepelaHHbIX YCTAHOBOK HIIK HX
OCHOBHBIX OIIpENeNsIOUIUX KOMIIOHEHTOB,

b) Ilepenmaya TakWX yCTAaHOBOK HWJIH UX OCHOBHBIX ONpENENSIOIINX KOMIIOHEHTOB
UITY CBS3aHHOMW C 9THM TEXHOJIOTHH NOJI’KHA MOBIIeYb 32 c000M 00513aTenbcTBa B
ToM 1) yT06BI rapanTHH MATATD npuUMeHATHUCEH K MOObIM YCTaHOBKAM TaKOTO
JXe TUMa (T.e. eCM KOHCTPYKLHS, COOpPY>XEeHHE WM INPOolecC DKCIIyaTaluu
OCHOBAaHbI Ha TeX >X€ UIIU CXOOHbIX GU3ZUYECKUX HUITH XUMUYECKUX Mpoleccax,
KaK 9TO OIpEeNesIeHO B UCXOOHOM CIIUCKE), TOCTPOEHHBIM B CTpaHe-TloyvyaTee
B TE€YEHHE COTIIACOBAHHOTO MNepuoia, U 2) yroObl BCE BpeMsl OEHCTBOBANO
COTNIallIEHHe O TapaHTusX, nossonsioniee MATATD npuMeHsITb rapaHTHH
ATEHTCTBA B OTHOUIEHUU TaKUX YCTAHOBOK, ONpeJeNIEHHbIX ToJyyaTeleM HITH
MOCTABUIMKOM B KOHCYJIbTAIUU C TIOJyvyaresleM B KayecTBe YCTAHOBOK, Ha
KOTODPBIX UCNONbL3YeTCs NepefaHHas TeXHOIOTHs.

CnenyaieAablii KOHTPOJIIF B OTHONIEHHH DECIOPTA YYBCTBHTENLHBIX YCTAHOBOK,
TEXHOJIOTHH H MaTEepHAJIOB

1.

ITocTaBILMKY JOJKHBI NPOSBIATEL CACPKAHHOCTbL NpU Nepefladye YYBCTBUTEbHBIX
YCTAHOBOK, TEXHOJOTHH W MaTepHaJIOB, TIPUTOJHbLIX OJISl [IPOU3BOACTBA OPYXKMA.
B cnyyae nepenavyd yCTaHOBOK, 000PYIOBAaHMUS MM TEXHOJIOTHH INA 00oTamieHus
WM 1epepaboTKH NOCTABIIUKH JOJIKHbBI COOEACTBOBATh TOMY, YTOOBI NONyYaTEH
COTJIACUIIUCh, B KayecTBe aJIbTePHATHBbl HAIIMOHAJNILHBIM 3aBONAM, Ha y4yacTHe
TIoCTaBIIMKA M/UITH Ha [pyroe MOAXOMslee MHOTOHAIMOHABHOE YYaCTHE B CBA3H
C TaKoro poja ycraHoBKaMH. IIOCTaBIUMKM JOIKHBI TaKKe COAEWCTBOBAThb
MEXOYHApPOIHOM JesTeabHOCTH (BKIIoYas AesTenbHocTh MATAT®), cBA3aHHOM C
MHOTOHAITMOHATbHLIMH PETHOHANBHLIMU LEHTPAMH TOIUJIUBHOIO LIMKIA.

CnenuansHbIA EKOHTPONL B OTHOWIEHHH 9YKCIOPTA YCTAHOBOK, O0O00OpyNOBaHHS H
TEXHOJIOTHH I 06orameHHs

8.

Ilpu mepenave yCTaHOBOK HIIM TEXHOJIOTHM [JIsi 00OOTAILIEHMs CTpaHa-1ojyyaTenb
IOJKHA NaTh COTJIacCHMe Ha TO, YTO HM IepejaBaeMasl YCTaHOBKa, HHM Io6as
YCTAHOBK4, OCHOBAHHAS Ha TaKOM TEXHOJIOTHH, He OYNET NpPOEKTHPOBATHCA UIH
HUCNONb30BaTLCA MJIs TPOHM3BONCTBA ypaHa ¢ oOorameHHeMm cBbime 20% 6es
COTJIacUs CTPaHbI-TIOCTABIIMKA, O YeM JOJIXKHO 6bITh yBenOoMiIeHO MATATD.
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KoHTpOIs B OTHOIIEHHH NOCTABJIEHHOr0 HIIH IIPOMU3BEIEHHOI0 MATEPHaIa, IPHTOSHOI0
JUIS IPOH3BOJCTBA OPYXHS

9. IIns comefACTBUS NOCTHXXEHMIO IIENel HACTOAIIMX PYyKOBOIAILIMX NMPUHLMIOB U
obecrneyeHUsi BO3MOXHOCTEH JJid JajbHEHIero YMeHbIIEHHS pHCKa
pacnpocTpaHeHNUs NOCTABIIUKH INPU3HAIOT BAXXHOCTH BKIIOYEHUS B COTJIallIeHUs O
II0OCTaBKE SHEPHbIX MaTepHaJioB MU YCTAHOBOK, IIPOU3BONSNIMX SHEepHble
Marepualibl, NPUTOOHbIE AN MPOU3BOACTBA OPYXKUSA, NOJOXKEHUH, TpeOyIOIIUX
B3aUMHOTO COTrJlacUsl IIOCTAaBIIMKA M I[IOJNiyyaTelis B OTHOINEHHH IOpsAJKa
nepepaboTKY, XpaHEHUs, H3MEHEeHHS, HCIONb30BaHUs, TMepefayd MU
nocnenylomen nepefayy 1o60oro NpUrogHOTo A IPOU3BOJCTBA OPYKHUS ANEPHOTO
Marepuasna. IlocTaBIIUKY NOJXHBI CTPEMUTBCS K BKIIOYEHHIO TaKUX ITOJIOXKEHHUH,
KOTJa 9TO 11eJIecO00pa3Ho ¥ NpaKTUYECKH OCYIIECTBUMO.

KoBTpomb B OTHOINEHHH IOCNENYIOMMX nepenay

10. a) IlocraBUIMKH JOJKHBI NIEPelaBaTh BKIIIOYEHHbIE B UCXOOHbIHM CIIMCOK IIPEIMETDI

‘ WY COTBETCTBYIOIIYIO TEXHOJIOTHIO, B TOM YHCIIE TEXHOJIOTHIO, ONPEIeIEeHHYIO
B IIyHKTE 6, TONBKO INPU HaJIUYUH 3aBEPEHUS CO CTOPOHBI NOJYyYaTeNsd, YTO B
clyyae:

1)  mnocnenylolen nepenavu TakUX NPEIMETOB
WITH

2)  mepemavd BKIIOYEHHbIX B UCXOIOHbIA CITUCOK NPEIMETOB, IpOU3BEIEHHbIX
Ha YCTAaHOBKaX, TNepBOHAYAJIbHO IEPEHNAHHBIX IIOCTABIIMKOM, HIH C
TIOMOILIBIO 000PYIOBAHHS UITH TEXHOJIOTHH, I1IEPBOHAYANBHO NepelaHHbIX
ITOCTaBILIUKOM,

NI0JIyYaTeNb [IOCIENYIOIIEN Nepefayy UM TlepefayH MPEeNCTABUT TE XKe CaMble
3aBepeHHs!, KOTOPbIEe MTOCTABIIMK TpeOYeT IpH NepBOHAYANBHOMN Mepenayve.

b) B pmomonHenue K 3TOMY MOJIKHO TpebOOBAThCS cOTNacHe IIOCTABIIMKA Ha:

' 1) mo6ylo nocnenyiomyio Inepefady BKIIOYEHHbIX B MCXOMIHBIA CIHCOK
MpeIMETOB HIIHM COOTBETCTBYIOILYIO TEXHOJOTHIO M Jobyilo Iepepayvy,
yrnoMsHyTyIo B nyHKTe 10 a) 2), u3 mob0oroe rocynapcTsa, KOTOpoe He TpebyeT
TIpUMEHEHHUs IOJTHOMACIITa0HbIX TapaHTUN B COOTBETCTBUM C IyHKTOM 4 a)
HaCTOSIIUX PYKOBONSIIMX IMPUHLIMIIOB B KAayecTBE YCIOBHs IIOCTaBKH; 2)
Mo6yI0 TIOCHENYIONIYI0O MNepefayy YCTAaHOBOK, OCHOBHBIX OIpEIesIsIonIuX
KOMITOHEHTOB, OCHOBAaHHBLIX Ha TEXHOJIOTHM, U3JIOJKEHHOM B NYyHKTE 6; 3)
mo6ylo Inepefavyy YCTaHOBOK MIJIM OCHOBHBLIX OIIpEIENAIoNIUX KOMIIOHEHTOB,
NpOM3BENEHHBIX U3 OTUX INpEAMeToB; 4) mobyio MOCNefyIolIylo MNepenayvy
TSAKEJION BOIbI HIIK MPUTOOHOTO JJIs IPOU3BOACTBA OPYXKHUS MaTepHala.
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c) Ins obecrnieveHuss npaBa Ha COIJIacHe, OINpelelleHHoe B nyHKTe 10 b),
TpeOyloTCsSl 3aBEpEeHHs] ONHOTO IpaBUTEJBLCTBA J[PYTOMY IIPABHUTEJLCTBY B
OTHOLIIEHUU Ka’XIO¥ COOTBETCTBYIOIIEH IepBOHAYANLHON Mepenayu.

IIpaanpn HEepacnpocTpaneHns

11. HecMOoTpss Ha ppyrue TMOJOXEHHUS HACTOSIIUX PyKOBOISAILIMX IIPUHIUIIOB,
MOCTAaBIIMKU NOJIKHbI 1aBaTh Pa3pelIeHHe Ha Neperavy onpeneIeHHbIX B UCXOIHOM
CIIUCKE NIPEIMETOB HJIM COOTBETCTBYIOIIEH TEXHOJIOTHH TOJILKO B TOM cllyyae, KOTha
Oynyt yO0exxjueHbl B TOM, YTO TakKHe Iepejayd He O6yayT cnoco6cTBOBATH
pacnpOCTPaHEeHHUIO SANEPHOTO OPYKHUS UIH OPYTHX SNEPHBIX B3PBIBHBIX YCTPOMCTB.

NOITONMHUTEIIbHASA NESATEIBHOCTD

Pusngeckas 6e301nacHOCTh

12. IlocTaBIUKHU OOIXHB]I COACHCTBOBATE MEXXIYHAPOJHOMY COTPYIHHYECTBY B OOMEHE
HHbOopMaLHen 1o GU3INIECKON 6€30IMacCHOCTH, OXpaHe ANEPHBIX MaTEPHAJIOB MPHU
MepeBO3KAaX U BO3BPATY MOXUILIEHHLIX SOEpPHBIX MaTEPHAIOB U 000pyIOBaHUA.

Conencreae 2¢bderKTHBHLIM rapalsTusiMm MATATD

13. TIocTaBILIMKKA [OJDKHBI MpHJIarath 0cobbie YCHIUS B MOMNEPXKKY 3¢ PEeXTUBHOTO
ocymecTBineHus rapaHTUi MATATD. IlocTaBIMKY OOJKHBI TAKXKE MOANEPIKUBATD
ycunusl ATeHTCTBa M0 OKa3aHMIO TOCYyIapcTBaM-WiIeHaM CONEHCTBUS B yIyJILIEHUN
UX HallTHOHAJbHBIX CUCTEM YY€Ta U KOHTPOJIS ANEPHbIX MATEPHUAIIOB U NIOBLIILIEHUIO
TEXHUYECKOHN 3 ¢HEKTUBHOCTHA TapaHTHH.

OHM [OJDKHBI TakKJK€ TMpHJIaraTh BCE YCHIHUSA I NOJOEPKKU ATEHTCTBA B
DaJbHEHIIeM MMOBBIIIEHUH aIeKBATHOCTH FapaHTHH B CBETE TEXHUYECKOTO Pa3BUTHA
M OBICTPOTO POCTA YUCIHA AOEPHBIX YCTAHOBOK U NMOMIEPKUBATL COOTBETCTBYIOIIINE
MHHUIIMATHUBbBI, HallpaBJIeHHbIE HA [OBbIIIEHHE D¢ HEKTUBHOCTH rapaHTuil MATATO,

Oco6eHHOCTH KOHCTPYKIMM YyBCTBHTEIHLHBIX YCTAAOBOK
14. TlocTaBIIMKX  [OOJDKHBI  TMOOIIPSATh INPOEKTHPOBILMKOB H  H3TOTOBUTEINEH

YYBCTBHTEJLHOTO 060PYNOBaHHS KOHCTDYMPOBATb €ro TaKMM 06pasoM, 4YTOObI
o6ieryanoch NpUMeHeHUe rapaHTHH.
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KoRcynsTanmm

15. a) TlocTaBmIMKM [OJKHBI TONNEPXWBATL KOHTAKTBI M KOHCYJIBTHPOBATHCH,
I0JIb3YSICh OOBIYHBIMHU KaHAJIAMHU, T10 BONIPOCAM, CBSI3aHHBIM C OCYILIECTBIEHUEM
HACTOAIIUX PyKOBOOAMIUX NPUHIIUIIOB.

b) IlocTaBUiMKHU HOJIKHBI NPOBOAUTH KOHCYNBTAIIMH, KOTHA JI0O0M U3 HUX COUTET
9TO LEelecoo6pa3HbIM, C IPYTHMU 3aHMHTEpPECOBAHHBIMHM IpPAaBUTEILCTBAMH B
OTHOIUEHHU O0COOBbIX YYBCTBUTENBHBLIX CIyyaeB IJs obecriedyeHus TOTo, YTOObI
mobas repegavya He crnocOOCTBOBAJIa PUCKY BO3HMKHOBEHHUS KOHMIMUKTA HIIH
HECTaOHIbHOCTH.

c¢) B cnyvae, ecnu OOMH MM HECKONBKO NOCTAaBHIMKOB I0JIaTaloT, YTO HMENO
MECTO HAapylIeHHE NOTOBOPEHHOCTEN MeXXHYy IOCTABUIMKOM M IOJydYaTeleM,
BbITEKAIOIUUX U3 HACTOAIIUX PYyKOBOIAIIMX NMPUHILMIOB, OCOGEHHO B ClIyyae
B3pbIBa IEPHOTO YyCTPONCTBA UIIK HE3AKOHHOTO NpeKpanieHus NpUMeHeHHS HITH
HapylueHUs rony4yaTeneM TrapanTuin MATATD, IOCTaBIUMKHU OOJIKHBI
HEMEeIUIEHHO NpPOBECTH KOHCYNbTALMHU MO OUIIOMATHUYECKHUM KaHaJlaM, C TEM

YTOGbl OMNpEeNeNuTh M OLEHUTh MNEHCTBUTENLHOCTH M OOBEM BO3MOXKHOTO
HapyIIeHUs.

B 0:XUPaHUHM UCX0Ja TAKUX KOHCYNBbTAIIUI MOCTABILIUKY He OYIYT NeNCTBOBATDL
Tak, 4TOOBI DTO MOTJIO HAHECTH yIepO J1000M Mepe, KOTOpas MOXKET ObITh-
TIPUHSTA OPYTHUMH INOCTaBIIMKAMHU B OTHOILIEHUH HUX IEHCTBYIOIIUX KOHTAKTOB--
C 9THM IIONIyYaTeleM.

Hcxonss U3 pe3ynbTaTOB TAKUX KOHCYJIbTAI[M!A, IOCTABILUKH, IIPUHUMAS BO
BHHMaHHe craTbio XII YctaBa MATATD, #OIKHBI JOTOBODHTECS O
COOTBETCTBYIOIIE peakIMM U BO3MOIKHBIX HEWCTBHUAX, KOTOPBIE MOTJIHU Obl
BKJIIOYATh NpeKpalleHre AIepHbIX Nepenay JaHHOMY MOJIy4yaTeslo.

16. IIpy  paccMOTpeHHHM Tiepelay: KaXObIA IIOCTABIIUK HOJDKEH IMpOSBIATH
OCTOPOXXHOCTh B OTHOIUEHUH BCEX OOCTOATENBECTB KaXHOTO CIlydYas, BKIIOYas
711000/ PUCK TOTO, YTO Nepefayd TeXHOJIOTUH HIIH Tocenyioye nepenayd Moryr
TIPUBECTH K NOSIBIEHUIO HE MOCTABJIEHHBIX O] TAPAHTHUU SNEPHBIX MaTEPHUAIIOB.

17. [ns BHeceHUs JII0ObIX H3MEHEHHU B HACTOSIIe PYyKOBOSAIIIHE NPHHIIUIIBI, BKITIOYas]
nio6ble U3MEHEHHUs, KOTOpble MOTYT BO3HMKHYTb B pE€3ynbTaTe NEepecMoTpa,
YIIOMSIHYTOTO B NYHKTE 5, HE0OX0OUMO €IUHONYIUHOE COTJIacHe.



ITPUIJIOKEHHUE A

HCXOIHBIA CIIMCOK, ITPELYCMOTPEHHBIN B PYKOBOISIIUX
ITPUHIIAIIAX

OBIIEE 3AMEYAHHE

Ilenb KOHTPOJIA HE DOJDKHA ObITh 0OOMAEHA NYTEM NIepeIayl cOCTaBHBIX yacTelt. Kaknoe
NPABUTENLCTBO 10 BO3MOXXHOCTH MNpennpHMeT TaKue NEeNCTBUSA, KOTOpble 00ecreyrnBaloT
OOCTHXXEHHE IAHHOM LEeNH, W MNPONOJIXKUT MOUCK padodyero omnpeluelieHHs COCTaBHLIX
yacTel, KOTOpPOE MOTJIO Obl UCMONB30BATLCS BCEMH IOCTABIIUKAMH.

KOHTPOJIb 3A IEPEJJAYEN TEXHOJIOTHU

Ilepenaya "TEeXHOJOTHUH", HENOCPEINCTBEHHO CBS3aHHOM C JIOOBIM NpPEIMETOM B CIIHCKE,
B TAKOW XK€ CTEINEHHU MOMJIEXXUT CTPOTOMY PACCMOTPEHMIO W KOHTPOIJIO B Mpegenax,
YCTAHOBJIEHHbIX HAUHMOHAJbHBIM 3aKOHOOATENILCTBOM, KaK H CaM MpeIMeT.

KonTpons 3a nepenavenl "TexHONOTHH" HE NMpHMEHsETCS K UHPOpMALIMU, HaXOOsAIIeNncs
"B 0OIIECTBEHHOM BlaeHHH", U K "¢ YHIAMEHTAILHBIM HayYHLIM HCCIIEIOBAHUSM".

OITPEIEIIEHUSA

"TexHonorus" 03HavaeT cnenUIECKYI0 UHGOPMAIIUIO, HEOOXOIUMYIO IJis "pa3spaboTku"”,
"NpoU3BOACTBA" UIH "HCNOJAb30BAHUSA" JIIOO0TO BKIIIOYEHHOTO B CIIUCOK MpegMeTa. DTa
WHpoOpManKs MoOXeT ObITb IIpedcTaBjeHa B BHUIe "TEXHUYECKUX JaHHbIX" WU
"TeXHHYECKON IOMOILM".

"pyHIaMEeHTaIbHOE HayyHOEe HUCCNeloBaHUe" - DKCIEpUMEHTalbHas UITH TEOPETHYECKas
paboTa, NpOBOOMMAsl THaBHBIM 06pasoM C UENBIO NONYYEHHUS HOBBIX 3HAHHA 06
OCHOBOIONATAIOIIMX NPUHIUNAX SBIEHUH U HaGNlogaeMbIX (paKkTax, He HalpaBlieHHas B
.TIEpPBYIO OYepeAb Ha MIOCTUXKEHME KOHKPETHOW TMpaKTUYECKOH UENH WM peIleHHe
KOHKPETHOM 3aflayH.

"PaspaboTKa" cBs3aHa CO BCEMH DTaNaMHu, NpeIIecTBYIOIMMHU "TIPOU3BOICTBY ", TAKUMH,
KaK:

- NMpOCKTUPOBAHUE

- NPOEKTHBIC HCCIIETOBAHNSA



- aHaJu3 NpoekTa

- TIPOEKTHbIE KOHIIENLUHU

- cOOpKa M HCNbITAHUS OMBITHLIX 00pas3lioB

- TJIaHbl OMBITHOTO NPOMU3BOICTBA

- TIpOEKTHbIE JaHHbIE

- Tpouecc npeo6pa30BaHUs NPOEKTHLIX JAHHBIX B U3JeNHe

- CTPYKTYpHOEe IpOEeKTHpPOBaHHUE

- KOMIIJIEKCHOE IIpOeKTUPOBaHUE

- KOMIIOHOBKa

"B o6miecTBeHHOM BIAfEHUH" - NMOHATHE "HaXOnAIIasics B OOIIECTBEHHOM BaleHUn" B
HACTOSIIEM NOKYMEHTE O03HayaeT TEXHOJIOTHIO, NMPENOCTABAsSEMYI0 Oe3 OrpaHHYeHUH Ha

ee JDaymbHemmee pacnpoctpaHeHune. (OrpaHHYeHHUs, CBS3aHHbIE C ABTOPCKMMH NpaBaMu,
HE HCKIIOYAIOT TEXHONOTHIO U3 paspsja Haxousuierncs B 06IIeCTBEHHOM BlaJeHHUH. )

"IIpou3BOICTBO" O3HAYAET BCE CTAJUU NPOU3BOICTBA, TaAKHE, KaK:

- COOpYyXXeHHue

- TEXHOJOTHUS IpPOU3BOICTBA
- HU3TOTOBJEHHE

- WHTEerpamus

- MOHTax (cOopKa)

- KOHTpPONb

- HUCHOBITAaHUA

- obecrieyeHUe KavecTBa



"Texunyeckas noMonip" - "TexHHYecKas MOMOMIL" MOXKET NPUHUMATh TaKHe hOPMbI, KaK
obydyeHue, TMNOBbIINIEHHE KBalubUKaLWKM, NpakTHYecKas INOATOTOBKa  Kanpos,
npepocTaBleHue pabovyenn MHDOpMALIMKM, KOHCYIIbTATUBHbBIE YCIIYTH.

IlpumMeyanue: "TexHHUYecCKas MIOMOILL" MOKET BKIIOYATD B ce0s nepenavy "TexXHU4YeCcKUX
JaHHLIX".

"TexHuueckue gaHHble" - "TexHHYecKUe maHHble" MOTYT NPHHUMATDh TakHe (GOPMbI, KaK
YepTeXH, IJIaHbl, JUarpaMMbl, MOJIETH, HOPMYJIbl, TEXHUYECKHE PACYEThl U TeXHUYECKUE
YCIIOBHS, CTIDAaBOYHble MaTepHallbl U HHCTPYKUUM B NMHUCbMEHHOM BHUIIe HUIIM 3allMCaHHbIE
Ha JIPYTHX HOCHUTENSX UIIU YCTPOUCTBAX, TAKMX, KaK IUCK, MATHUTHAS JIEHTA, OCTOSHHbIE
3allOMHHAIOIUE YCTPOHUCTBA.

"Hcnonb3oBanue" - DKCIIyaTalus, YCTAaHOBKA (BKJIOYash YCTAHOBKY Ha IJIOLLIAAKE),
TeXHUYEeCcKoe 0O0cny:XKWBaHHE (MpOBepKa), TEKYUIMH PEMOHT, KalHUTAIbHBIA PEMOHT U
MOJepHU3aLHs.



PA3JIEJNl A. Marepuans! # 060pyooBaHue

1. Hcxoanwii ¥ cncOUaNBGHBIA PacICIISIONIMIACS MaTepHaI

Kak »710 onpeneneHo B cratbe XX YcraBa MeXuyHapOIOHOT0 ar€HTCTBA O aTOMHOM
DHEPTUH:

1.1. "Ucxomabiit MaTepuan"

TepmuH "ucxopHbll MaTepuan" 03HAYaeT ypaH C COIEp>XaHHMEM H30TOINOB B TOM
OTHOILUEHUU, B KAKOM OHM HAXONATCH B NPUPORHOM ypaHe; ypaH, oOenHeHHbIA
HU30TONOM 235; TopuM; m000e U3 BbIllleyKa3aHHbIX BEIIECTB B ¢hOopMe MeTalla,
CrjiaBa, XMMUYECKOT0 COEIUHEHUS MIIU KOHIIEHTPATa; KaKou Obl TO HU ObIJIO IpyTOM
MaTepualn, COOEpKaIlllMi OOHO MUJIM HECKOJIBKO M3 BbINIEYKA3aHHbLIX BEIIECTB TaKOW
KOHILIEHTpall¥M4, KOTOpas BpeMs OT BpeMeHH OyneT onpegelsTbcs CoBeToM
yOpaBisAIOIIMX;, M TAaKOW OPYroW MaTepuaj, KakKOW BpeMsl OT BpeMeHH OyIeT
onpenensitecsl COBETOM YTIpaBisSIOLIUX.

1.2, "CrnenmuaNbALIA pacmieIAIonIUics MaTeprai”

i) TepmuH "crienuainbHBINA pPACIICIJIAIOIIMACSA MaTepHan" 03HavyaeT NIYTOHHR-239;
ypaH-233; ypad, oforaumieHHbI u3oTonamMu 235 unm 233; mio6on MaTepuan,
COOEpXKalllui OJHO MM HECKOJBbKO M3 BbIIIEYKAa3aHHbIX BELIECTB; M TAaKOW NpyTOMN
paCUICIIAIOIIMICA MaTepuall, KOTOpbI BpeMsl OT BpeMeHH OyIeT OIpelesiaThes
CoBeTOM  yIpaBlsAIOUINX; OOHAKO TEpMHH "CHeuMHalbHBI paculernisIonIMics
MaTepHan" He BKJIoYaeT HCXOIHOTO MaTepuana.

i) Tepmun "ypaH, oOorameHHbI® u3oTonaMum 235 wunu 233", 03HavaeT ypaH,
CONep:KaIlMKM U30TONbl 235 unu 233, uny TOT M IpyTON BMECTe, B TAKOM KOJTUYECTBE,
yToObl OTHOIIEHHE (abundance ratio) cyMMBl 9THX HM30TONOB K H3oTOony 238 6bINO
6oJbllie OTHOMIEHUA U3oTona 235 kK usorony 238 B npupoIHOM ypaHe.

Onnako 1ns uened PyKoBOISIIMX TNPUHILMIOB He OYOYT BKIIOYATHCS IPEOMETHI,
YyKa3aHHbIe B TNOANYHKTE a) HUXKE, H DKCNOPT HCXOOHOTO WM CrHEIHaJbHOTO
pacUIETUIAIONIErOCd MaTepHaia B IaHHYIO CTPZHY-TIONIyYaTeNb B TeYeHHe 12 Mecslies
B 06'bEME MEHEe NMpEeNeNos, ONpeleseMbiX B MOANYHKTE b) HUXKE.

~a) IInyToHUM ¢ U30TOMHON KOHUEHTpaLuen NiuyToHus-238 cseime 80%.

CrielMaNbHbIf paculenasgioNIMicsa MaTeprual IIpH HCIMONb30BAHUH B IPAMMOBBIX
KOJIMYECTBaX MM MeHee B KaYecTBE YYBCTBUTENBHOTO DJIEMEHTA B NMpUOOpax; M

HcxonHblit MaTepyal, B OTHOIIIEHHH KOTOPOTO [IPABUTENILCTBO YIOCTOBEPUTCS, YTO
OH npenHa3HayaeTcs TOJBKO [Js KCNOJb30BAHUS B HEANEDHOH NEATENbHOCTH,
HanpuUMep NpH NMpOM3BOJICTBE CIJIABOB UIH KePaMUKH.

b) CneuyanbHbIfl pacmiennsiomuiics marepuan 50 2d¢eKTUBHLIX TPAMMOB;
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2.1.

2.2,

2.3.

2.4.

2.5.

2.6.

2.7.

IIpuponHslt ypan 500 kunorpamMmos;
O6enHeHHbIN ypaH 1000 xunorpaMMoB; U

Topun 1000 kunorpamMmoB.

O6opynoBanne H HesIEPHbIE MATePHAITBI

OnucaHue npegMeTOB OCOPYOOBAHWA W HESNEPHbIX MaTepUalioB, NPUHATOE
NpaBUTENLCTBOM, CcliefyeT HUXe (KOJTUYECTBa, He TIpeBbIINAIONIME YPOBHEH,

ykasaHHblx B Ilpunoxxenuw B, paccMaTpuBaloTcsd KaK HECYILIECTBeHHblEe ISl
NpakTUYECKUX LeNen):

PeakTopsl H peakTopHOE 000pynoBanue (cM. Ilpmnosxernue B, paspen 1.);
Hesineprble MaTepHansl 1A peakropos (cM. Ilpmioxerne B, pasmen 2.);

YcranoBgH 11 riepepaboTKH 00 TyIEHHbIX TOIUTHBHAIX 9JIEMEHTOB H 000pyIOBaHHeE,
CTieMAJTLHO NPeJHA3HAYeHHOE HITH NMOATrOTORIEHHO0E Ui 3TOTo (CM. IlpHnoxenue
B, paspgen 3);

YcTanoBKH mIA H3TOTOBIIEHHS TOILTHBHBLIX 2yeMeHToB (cM. Ilpunoxenue B,
pasgen 4.);

YcranoBRH Ui pasjieleHHss H30TONOB ypaHa H o000pynoBaHHe, KpOMeE
AHAIMTHIECKUX NPHOOPOB, CNEOUANLHO NMPEeTHA3HAYCHAOE WM ITOATOTOBIECHAOE IS
atoro (cMm. IIpunoxenue B, pasgen 5.);

YcranoBrH Ui TNPOH3BOICTBA TAXKENIOH BOJbl, OEHTEPHUA H IEHTEPHEBBLIX
COeHHCHUH H 000pYyH0BaHHE, CMIEIIHAILHO [IPeTHA3HaA9€HAOE WK NOATrOTORIICHHOE
wis aToro (cM. Ilpunoxenue B, paspen 6.).

YcraHoBKHM UIS KOHBEPCHH YPaHa H 000pyOBaHHAE, CIEMHAILHO NPeTHA3HAYEHAOE
HITH noaroToBIeHHoe 1 aTtoro (cMm. IIpunoxenue B, paspen 7.)
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1)

2)

3)

PA3JIE]I B. O6nme RpUTEPUH Iepenad TEXHOIOTHU B COOTBETCTBUU
C NYAKTOM 6 PYROBOJISIIMX IIPUHIIUIIOB

"OCHOBHbLIMH OIpENEIAIOIIUMH KOMIIOHEHTAMU" SIBJISIOTCS:

a) B ClIy4yae YCTAHOBKU MO pasflefleHHIO U30TONOB ra30UeHTpUdYKHOrO THMA:
c60pKH ra30BbIX LEHTPUPYT, KOPPO3UHAHO-CTORKUX K UF;

b) B ClIy4yae YyCTAaHOBKH ITO paslesIeHUIoO U30TONOB rasoavd py3sHoHHOTo THUMA:
o1 ¢ y3UOHHbIA 6aphep;

C) B cllyyae yCTaHOBKH M0 pas3ieNieH!IoO H30TOIMOB COMJIOBOTO THIA: COIJIOBbIE
DJIEMEHTHI;

d) B CJIyyae YCTAHOBKH [0 PaslesieHUIO H30TOMOB BUXPEBOTO THUMA: BUXpEBbIE
DJIEMEHTDI.

IIns ycTaHOBOK, NMPENYCMOTPEHHbIX B NMYHKTE 6 PYKOBOAAIIMX NMPHUHIMUIOB, IJIS
KOTOPbIX B MYHKTE 2 BbIllIe HE YKa3aHbl OCHOBHbIE OMNpeeNsolie KOMIOHEHTSI,
B Cllyyae, KOrjla CTpPaHa-MoCTABUIUK MepefacT B KOMIUIEKTE 3HAYHUTEJBHYIO YaCTh
NMpeaMeTOB, CYIIECTBEHHBIX I padoThl TAKOW YCTAHOBKH, COBMECTHO ¢ "HOy-Xay"
Mo COOpPY:KEHUIO M 9DKCIIyaTallHH STOW YCTAHOBKU Takas Inepenavya IOJIXKHA
paccMaTpUBATbLCA KaK INepenaya "ycTAHOBKHM HIIM €€ OCHOBHbLIX OINpeNessiiolInX
KOMITOHEHTOB".

IOng neneil OCYLIECTBIEHHS NyHKTa 6 PYKOBOISILIUX NPUHLMIIOB YCTaHOBKAMHU
"Takoro e Tuna (T.e. €ClIM HUX KOHCTDPYKIIMS, COOPYXXEHHS WU TIpOLIECChHI
DKCNIYaTalHH OCHOBaHbI HA TEX K€ MM CXOIOHbIX (PU3UYECKUX HUIIU XUMHUYECKUX
npoueccax)” IOJIZKHbl CYUTATLCS Cliedylolliie YCTaHOBKH:

Korna nepenaHHasi TEXHOJIOTUS TAKOBA,
YTO OHA JieJ1aeT BO3MOHBIM CO3MaHHe

B CTpaHe-I1oJyyaTelie CIeayiolnx THII0B YcTaHOBKaAMH TAKOTO XK€ THUITA
YCTAHOBOK HUJIH UX OCHOBHbIX ONpedens- OVIYT CYUTATBCS CIAENYIOUIHe
IOIINX KOMITOHEHTOB!: YCTaHOBKH:
a) yCTaHOBKA MO pasfeJIeHHI0 W30TOMOB

razonuhdy3HOHHOr0 THOA ............. nmwobasg Apyras ycTaHOBKa [0

pasgeneHHI0 HU30TONOOB,
UCNONB3YIOIas MNpOLecc Tra3oBoi
IH¢hdy3HH.
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b)

c)

d)

g)

h)

YCTaHOBKa M0 pa3nejieH10 H30TOIOB
ra3oueHTpHhYKHOTO THINA .............

YCTQHOBKA NO pa3aCjacHHIO 1130TONOB
COIIJIOBOIro THIIA

..........................

yCTaHOBKa MO pa3deJIEeHU10 H30TOIOB
BHXDPEBOTO THIIa

..........................

yCTaHOBKa Mo nepepaboTKe TOMJMBA,
HCI10J1b3YI01ast DKCTPAKIIHOHHBIN
TIDOIIECC vvvrernrnnrnrrnrernrninesensennes

YCTaHOBKa I10 MPOH3BOICTBY TSKENON
BOIbI, MUCIOJB3YIOLAsi O6MEHHBII
TIPOIECC vvvvvirinrinrenennineeneneensnnenns

YCTAHOBKa MO NPOM3BOJCTBY TsKeJOol
BOJbl, MUCIMOJb3YIOLLAS DJIEKTPOIH-
THYECKHUH TIPOLIECC vvvvinreiernnrernenne,

yCTaHOBKa I10 NIPOU3BOICTBY TAXKEJON
BOIbI, UCMOJb3YIOLIAs BOLOPOMHbII
IUCTHUAJNSIODUOHHDBIN MPOLECC ..u.u.ene...

Jiobas gpyras ycTaHOBKa IO
pa3zneneHH0 MU3OTOMOBRB,
UCIIONb3yIollas Ta30ueHTpHDYKHbIN
npouecc.

niob6asg gpyras ycTaHOBKa IO
pa3fieneHUI0 MU3OTONOBRB,
HCMOJib3yIollas COMIOBOM Mpoliecc.

nobas HOpyras ycTaHOBKa TIIO
pa3sfleNeHHI0 MU3OTOMNOB,
HCTIONb3YI01last BUXpEBOM Tpolece.

niodass  Apyras yCTaHOBKa IO
nepepaboTKe TONnJduBa,
HCMOJb3ylollas DKCTPaLMOHHBII
npouecc.

mobas JApyrasg YycTaHOBKa IO
NPOU3BOICTBY THXEJOW BOILI,
HcIonb3ylolilass 06MEHHBII TMpolecc.

nwbasg gpyras  ycTaHOBKa IO
TIPOU3BOACTBY TSXEJNOH BOIBI,
HUCIIOJIb3ylollasl dNeKTPOJUTHYECKH T
rnpotuecc.

nobas  JApyras ycTaHOBKa IO
NMPOU3BOACTBY THAXENON BOJMBI,
MCTNIONb3yIollass BOZOPOAHLIH
IMCTHIUISSOMOHHBINA TMPOLIECC.

IIpumedanue: B cnyyae nepepataThiBalONINX, 060TaATUTENBHbBIX MITH TAKEJIOBOIHbIX
YCTaHOBOK, KOHCTPYKLHS, COOPYKEHUS UITH DKCIINTyaTalus KOTOPbIX OCHOBaHA Ha
HHBIX YeM IepeyHclIeHHbIe BbIllIe HPU3NYECKUX HITM XUMUYECKHUX Ipolieccax, s
orpeleNeHusl YCTAHOBOK "TaKOro Ke THna" OyoeT NPUMEHSAThCS aHaJOTHYHBIA
NOOXOn; IpPH 9TOM MOXKET BO3HHUKHYTh HEOOXOIUMOCTh OINpeNeNeHUs OCHOBHBIX
KOMIIOHEHTOB TaKUX YCTAaHOBOK.
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4

IloppaszyMeBacTcsl, YTO CCLINIKA B NyNKTe 6 b) PyKOBOASILINX NPHHLIHIOB Ha "mio0bIe
YCTAHOBKM TaKOTO € THUNA, NOCTPOEHHbIE B CTpaHe-Nojyyatene B TEUYEHHE
COTrJIAaCOBAHHOI'0 Mepuoja", OTHOCHTCS K TaKHM YCTAHOBKAM (MJIH UX OCHOBHbLIM
OMNpeaeNAIoINM KOMIOHEHTAM), NEepPBbIA NMYCK KOTOPbIX NPOU3BOAUTCS B TEUYEHHE
nepuoma mo MeHbilled Mepe B 20 jeT ¢ MOMeHTa NEpBOro nycka 1) ycTaHOBKH,
KOoTOpas Obljjla nepejaHa MM KOoTopas BKJIIOYaeT T[lepelaHHble OCHOBHbIE
OTIpENEeNIAone KOMIOHEHTbl MJW  2) VCTAHOBKH TOTO K€ CaMOTO THMa,
NMOCTPOEHHON Mnocle nepejavyu TexHoynorud. Iloapa3ymeBaeTcsi, YTO B TedeHHE
9TOTO Nnepuoga OyneT oJHO3HAYHOE [PH3HAHUE TOT0, YTO J1I06as YyCTAHOBKA TaAKOTO
JKe THIA UCIOJIb3YeT MepejaHHylo TexHolioruio. Ho coriacoBaHHbIA neproja He
npeaHa3HayeH OIS OrpaHHUYEHMs] CpoKa AEWMCTBHA TapaHTUH MJIM CpOKa npasa
YyKa3aTh YCTAHOBKH, KaK YCTAHOBKH, CO3JaHHble UITU paboTalope Ha OCHOBE UIH
C HCIONb30BAHMEM TMepelaHHON TEeXHOJOTHH B COOTBETCTBHHM C TNYHKTOM 6 b)
2) PyKOBOOAILIMX NMPUHLMMNOB.

- 14 -



1.1.

1.2.

IIPMJIOKEHUE B
IOSICHEHMS IIPEIMETOB, BKIIIOYEHHBIX B UCXOMHBINA CITMCOK

(no ormacanpuio B pasuene 2 yactu A Ilpunoxxenus A)

PearTopbl ¥ peakTopHOE 060pYIOBAaHHE
KoMIutexTHbIE SiiepHbIE PEAKTODbI

SlnepHble peakTOpbl, CMocoOHble paboTaTh B pexXUMe KOHTPOJTHpPYeMOH
CaMOTIOANep>KHUBAIONIECHCS IeNMHOH peaKIMH IeeHUS , UCKITIoYasi peaKTOPbl HYJIEBOH
MOIIIHOCTH, KOTOPbIE OTNPENENSIOTCS KaK PEAKTOPhI C NPOEKTHbBIM MaKCHMAaIIbHbIM
YPOBHEM TIPOMU3BOACTBA NJYTOHUS, He TNpeBblimalomuM 100 rpamMMoB B 107,

ITOACHUTEJNBHBIE 3AMEYAHI

"SnepHpll peakTop” B OCHOBHOM BKJIIOYAeT Y3Nbl, HaXOOSIIMEcs BHYTPH
PEaKTOPHOTO KOpIyca HMJIH HENOCpeNCTBEHHO MNpUIaHHble eMy, 000pyIdOBaHHUE,
KOTOpO€ KOHTpONUPYET YypOBEHb MOILHOCTU B aKTHBHOHW 30HE, U KOMIIOHEHTHI,
KOTOpble OOBbIYHO COIEp>KaT TEeNJOHOCHTENIh MEepBOT0 KOHTYpa aKTHUBHOHM 30HBI
peaxkTopa, BCTYNAIOT C HUM B HENOCPEeACTBEHHbIH KOHTAKT HUJIH PEryJIupyIoT ero.

He npennomaraercss UCKIIOYEHHE peaKTOpOB, KOTOpble HajjexaiuuM o0pa3oM
MOTJIH Obl NTOJIBE PrHYTHCS MOTHMHUKAIMH IJIS TPOU3BOACTBA 3HAYHUTEIBLHO DOJILIIETO
KonmuuecTsa, yeM 100 rpaMMoOB niayToHUs B rof. PeakTopbl, NpegHasHaveHHbIE J1JIs
JUTHTETBHOH DKCIIAYATAlHM Ha 3HAYHTEIbHbIX YPOBHSIX MOIIHOCTH, HE3aBUCHUMO OT
HUX CTIOCOOHOCTH K INPOU3BOICTBY NNYTOHUS, HE paCCMAaTPUBAIOTCS KaK "peakTophl
HYJI€BOM MOILIHOCTH".

OKCIIOPT

DKCNOpT NOJHOTO KOMIJIEKTa OCHOBHBIX NIPEAMETOB B pAMKaX 9TOW IrpaHMIlbl OyIET
MPOHUCXONUTH TOJILKO B COOTBETCTBHH C MpolieAypaMu PyKoBoOsnIuX NpUHLMIIOB,
OTnenbHble NpeIMeThI B paMKax 9TON hYHKUHOHAILHO OINpENeIeHHON IpaHHIlbl,
KOTOpble OyIyT 9KCIOPTHPOBATHCS TOJNBKO B COOTBETCTBHH C TMpPOLENypPaAMHU
PykoBogAmMX NpUHIMIIOB, NMepeyrciaeHbl B NyHKTax 1.2 - 1.7. IIpaBUTENLCTBO
OCTaBJISIET 3a cOOO¥ NpaBo NPUMEHSTh NpoUenypbl PyKOBOOSILIUX NPUHUUIIOB K
IPYTUM TpeoMeTaM B paMKax OYHKIMOHAILHO ONpPeNeNeHHON TpaHULbI.

PeagTopHbIE KOPITyCa BbICOKOTO JIaBICHHUS

MeTannuyeckyie Kopnyca B cOOpe MM HUX OCHOBHbIE YacTH 3aBOJICKOTO
U3rOTOBJIEHUS!, KOTOpble CMElHalbHO NpeJHa3Ha4YeHbl MM TOATOTOBIIEHBI LIS
pasMelieHns] B HMX aKTHBHOHM 30Hbl SiIEPHOTO DEAaKTOpa, KaK OH ONpEIEleH B
nyHkTe 1.1. Bblllle, ¥ CrIOCOOHbIE BbIIEPKUBATb padoyee NaBICHHE TENIOHOCHTENS
NepBOro KOHTYpa.
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1.3.

1.4.

1.5.

ITOSICHUTEIIBHBIE 3AMEYAHU

BepxHsis nauTa Kopryca BbICOKOTO IaBIEHUS peakTopa 0XBaTbIBAETCS NMYHKTOM 1.2
KaK OCHOBHAas, 3aBOJICKOTO M3TOTOBJIEHHS YacTb KOPIyca BLICOKOTO NABJIEHHS.

BHyTpeHHHe YacTH peakTopa (HarnpuMep, NMOMNEp KUBAIOIIHME KOJOHHB!I M TJIUTHI
aKTHUBHOM 30HBI U IpYyTHe BHYTPEHHHE YacTH KOpIyca, HanpasisIoLIue TpyObl JIs
PETYNUPYIOIINX CTEPKHEN, TEMJIOBble DKPaHbl, NMEPErOPOOKH, TpyOHbIE PEIIETKH
aKTHBHOM 30HbI, TMNacTHHbl [Uddy3opa MU T.O.) OOLIYHO INOCTABIAIOTCH
MOCTaBIIIMKOM pE€aKTopa. B HEKOTOpBIX CNyyagxX ONpelejeHHbIe BHYTPEHHHE
OTNIOPHbIe KOMITOHEHThI BKJIIOYAIOTCS B U3TOTOBJIEHNE KOPIYCOB BbICOKOTO JaBIEHHS.
OTH NpeaMeTHI SBISIOTCS HOCTATOYHO BAXXHLIMU C TOUKHM 3pDEHHUS 0€30MacCHOCTH U
HaJleXXHOCTH 9KCIUIyaTAlMM DEAKTOpPOB (M CJENOBATENbHO, C TOYKH 3DEHHSA
TapaHTHUHHBIX 0053aTENLCTB H OTBETCTBEHHOCTH NOCTABIHKA PEAKTOpa), YTOObI UX
NOCTaBKa BHE paMOK OCHOBHOTO COTJIAIlIeH1s 0 IIOCTaBKE CAMOTO PEaKTOpa He cTajia
Ob! 06bIYHOM NMpakTHUKOR. II0dTOMY, XOTS OTHENbHAS NMOCTABKA DTHUX YHUKAJILHBIX,
CMEeLMallbHO TMpelHa3HaYeHHbIX W TOATOTOBJIIEHHBLIX, BaXXHbIX, KpPYIHLIX H
OOPOTOCTOSIIIMX TPEeIMETOB He 0643aTeqbHOo OYIeT paccMaTpPUBAaThCs Kak

BbINajaionas M3 cdepbl HHTEPECOB, TaKOW CNOCO0 TIOCTaBKH CYMTAETCs
MaJIOBEPOSTHBIM.

MamuHb! I 3arpy3KY M BLITPY3KH PEAKTOPHOTO TOILIHMBA

MauunynsauMoHHoe  o00pynoBaHHE, CleNHalbHO  MpeJHasHauYeHHOe  HIH
NOTOTOBJIEHHOE IJIS 3aTPY3KH WIIH U3BJEUEHUS TOIUJIHMBA U3 ANEPHOTO PEaKkTopa,
KaK OH OmpefeNieH B NYHKTe 1.1. Bbillle, KOTOPOE MOXET HCIOJb30BaThCs, KOTIA
peakTop HAXOIHTCA MOJ HATPY3KOH, Ul 061a1aeT TEXHUYECKUMH BO3MOXHOCTIMH
WIS TOYHOTO TMO3HLMOHUPOBAHUSA MM OPHEHTHPOBAHMS, TO3BONAIOINMHU
NIPOBOJUTb Ha OCTAHOBJIIEHHOM PEAKTOpE CIOKHbIe pabOThI 110 NEperpy3Ke TONINEA,
IIpH KOTOPLIX 06LIYHO HEBO3MOIKHbBI HENOCPEACTBEHHOE HAGNIONEHHE UITH NIPAMOH
OOCTYII K TOTUTHBY.

PeakTopHbIE YIIpaBIsIoONIHe CTEPKHH

CTep)KHI‘I, CIIelIaJIbHO TIpEaHa3Ha4YeHHbIE€ MM NOATOTOBIEHHLbIE N4 YI1paBJICHUA
CKOPOCTLIO p€aKlMH B AI€pHOM PEAKTOPE, KaK OH OINPEIECIIEH B NTYHKTE 1.1. BbImzE.

ITOSICHUTEJIBHOE 3AMEYAHHUE

DTOT NpeIMeT BKIIOYAET, IOMHMO YacTH, MOTJOUIAoNeN HEeHTPOHbI, €€ OTOPHbIE
Y NOIBECHblE KOHCTPYKLIMH, €CITH MOCTAaBKa NMPOU3BOIUTCS pasieNbHO.

PeaxkTOpHBIE TPYOB! BEICOKOTO NABIICHHUA
Tpy6bl, KOTOPbIE CIIELMATILHO PpeJHa3HaY€Hb] HITH [IOATOTOBJIEHDI 715 pasMenIeHHs
B HHX TOTJIMBHBIX 9JIEMEHTOB U TEIMJIOHOCHTEJS NEPBOTO KOHTYpa B peakTope, Kak

OH omnpefeneH B nyHkTe 1.1. Bblllle, MpH padoyeM IaBIEHUH, MpeBbIMIaloNnEM 5.1
MIla (740 ¢yHT/KB. O10UM).
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1.6.

1.7.

IluproHHEBBIE TPYOBI

TpyOb1 unu c6opxH TpyO U3 METAITHYECKOTO IIMPKOHUS UIIM €TO CIIJIaBOB, 110 BECY
npesbimnaionie 500 xr B TeueHwe Jio6oro 12-MecsSYHOTO IepHoma, KOTOpbIE
CMenHaNbHO NpeIasiaveln! WIH MOIroTOBNIEHL! IJIsS HCIONL30BaIts B peaKTope,
KakK OH onpenelnieH B riyHkTe 1.1. BbIlle, ¥ B KOTOPLIX OTHOIIEHHE N0 Becy radHUS
K HIIpKOHII0 Menbpmie ueM 1:500.

Hacocbl TNICPBOTO KOHTYPA TCINIOHOCHTCIA

Hacocbl, cnienyanbHO npenqHa3HavYeHHble WM NOAT0TOBJICHHbIE U5 MOANEP KaHUS
IMPKYJSIHKA TETUIOHOCUTENSI TEPBOTO KOHTYpa SNEPHbIX PEaKTOpPOB, KaK OHU
ornpeneneHs! B nyHkTe 1.1. Bbimte.

ITOSACHHUTEIIBHOE 3AMEYAHHE

CrniendanbHO TpedHa3HAYEeHHbIE MU INOATOTOBJIEHHbIE HACOCHI MOTYT BKIIOYATH
CIIOKHbIE, YIUIOTHEHHblE WJIH MHOTOKDATHO VIUIOTHEHHbIE CHCTEMbBI IUIS
NpEeNOTBPAILIEHUS YTEUKH TEMJIOHOCUTENS NepBOTO KOHTYpPa, TePMETHYHbIE HACOCDI
M Hacocbl ¢ CHCTEMaMM HMHEpPLHaJLHOM Macchbl. DTO ONpeneleHHe KacaeTcs
HACOCOB, aTTECTOBAHHLIX 10 Kiaccy NC-1 MM 9KBHBaJeHTHbIM CTaHIApTaM.
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2.1.

2.2,

HesnepHsle MaTepHalibl JJisl peaKTOpOB

Hedrepui A TAXeNas BOUa

HenTtepunt, TsXenas Boga (OKHCh HOEHTEPHUS) U moboe Jpyroe CoeIHHEHHE
IetfiTepls, B KOTOPOM OTHOIIIeHHEe JefTepHs K aToMaM BOJOpOna TIpeBbITIAET
1:5000, npenHa3HavyeHHble IS MCINOJL30BAHUS B SIEPHOM peaxTope, KaK OH
onpeneneH B NMyHKTe 1.1. BbimIe, B KOJNUYECcTBax, npesbimualommx 200 Kr aTomMoB
IeuTepHus I Mo60% 0QHOM CTpaHbI-IIOJyYaTe s B TeueHue M060r0 12-MecsIYHOoro
repuoja.

SnepRO-9ACTLI TpacdhHAT

I'paduT, UMEIOLIUH CTENEHb YHCTOTHI BbIILIE S-MUJINTMOHHBIX 60PHOTO SKBUBAJIEHTA,
C MJIOTHOCTBIO Bonbie wem 1,50 r/cM® IS KCMONBL30BAaHUS B SIEPHOM pEaKkTOope,
COOTBETCTBYIOILIEM oOmpenesieHHIo B nNyHKTe 1.1 Bbimie, B KOJHYECTBaX,
npespimatomux  3x10* kr (30 MeTpuYecKUX TOHH) M NI060W ONHOH!
CTPaHbI-IIONIYYaTeNs B TeueHUe NModoro 12-MecsivHOro nepuona.

IMPUMEYAHHUE

IOn1s ueneii SKCIOPTHOTO KOHTPOJNS TPABUTENLCTBO OIpelenseT, OyoyT In
DKCNOpPTHbIE TMapTH¥ TrpaduTa, COOTBETCTBYIOIIETO BbIILIEYKAa3aHHLIM
XapaKTepHUCTHKAM, UCIONb30BATHCS B SOEPHBIX PEAKTOpPAX.
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YcranoBEH 151 nepepaboTEH 00JIyJIEeHHBIX TOTLUTMBHBIX DJIEMEHTOB B 060 pyIOBAHHE,
cnemuaibHO NpeHA3HAYCHHOEe WM MOUTOTOBISHHOE JIS 9TOro

BBOIOHBIE 3AMEYAHHS

IIpu nepepaboTKe 0OIYYEHHOTO SIIEPHOTO TOITMBA IIYTOHHUMA H YpaH OTHESIOTCS
OT BbICOKOAKTUBHbIX NPOIYKTOB OENEHHUS U IPYyTHMX TPAHCYPaHOBbLIX DIIEMEHTOB.
IInsi Takoro pasmeNeHHsl MOTYT MCIONb30BATbCS PasINYHbIE TEXHOJIOTHYECKVE
MpOIIECCHI. OmHako co BpeMeneM TIipouecc "Ilypekc" crtanm Haubornee
pacrnpoCTpaHeBHbIM M IpUEMJIEMbIM IIPOLIECCOM. BDTOT Tpollecc BKIIoYaeT
pacTsBOpeHHue 06JIy4EHHOTO ANEPHOrO TOTIHBA B a30THOM KHUCIIOTE C [TOCIIENYIOIIUM
BbIJIEIEHUEM ypaHa, IIIYTOHUS U IPOIYKTOB JIENEHHs DKCTPAaKIIUEHR paCTBOPHUTEIIEM
C MoMoIpio TpudbyTUNdocdaTa B opraHUYecKOM pasbaBuTele.

TexHOoNOTMYEeCKHE TIpollecChl Ha pasiUyHbLIX ycTaHOBKax Tuma "Ilypekc"
AHAJIOTMYHbI U BKIIOYAIOT: H3MeEJbueHUe OONYUYEHHBIX TOIIUBHBIX DIIEMEHTOB,
pacTBOpeHHUE TOINIMBA, 9KCTPAKIIMIO PAaCTBOPUTENIEM U XpaHEHUE TEXHOJIOTUYECKON
JKHIKOCTH. MOXEeT MMETbCsl TakKe 000pymoOBaHME NNl TEMIOBOW OEHUTpaUUU
HUTpaTa ypaHa, KOHBEPCUM HUTpPATa IJIYTOHUS B OKUCh UITU METAJN, a TakxXe OIS
00pabOTKH XKHMIOKUX OTXOOOB, COIEpPIKAIIMX NPOIYKTbI NENeHHs, DO IOJyYeHUs
(bOpPMbI, TPUTOXHOMN AJIS IPONOIIXKUTETLHOTO XpaHEHUs MITH 3aX0poHeHusd. OnHaxko
KOHKPETHbIE TUIbl U KOH(UTYpaLKs 060pyN0BaHHs, BLITIOTHSIOMIETO 9TH (DYHKIIUH,
MOTYT pa3jiuvyaThCcsl Ha Pa3NMYHBIX ycTaHOBKax TUMa "Ilypekc" mo HECKOJbKUM
NpUYMHAM, BKJIOYass TUIMbl M KOJMYECTBO OONYYEHHOTO SOEPHOTO TOIUIHBA,
NoJJIeKarniero rnepepaboTKe, U IpeanoiaraeMbli IpOLECC OCAXKIEHUS U3BIIEKAEMbIX
MaTepuajioB, a TakKXe NPHHIMINbI o0ecrnevyeHusi 6€30NacHOCTH U TEXHUYECKOTO
00CNy>XKHBaHUS, IPUCYILIME KOHCTPYKIIMH NaHHON O0OCTAHOBKH.

"YcraHoBka myg nepepaboTKH 0ONYyYEHHLIX TOIIJTMBHBIX DJIEMEHTOB" BKIIIOUAET
060pyIoBaHHUE W KOMIIOHEHTbI, KOTOPbIE OOLIYHO HAXOOATCS B NPSIMOM KOHTAKTE
C OONIyYeHHbIM TOIJIMBOM U OCHOBHbBIMHM TE€XHOJOTHYECKUMHU MOTOKAMHU SIIEPHOTO
MaTepualia ¥ NpOoAyKTOB OEJIEHUs, U HENOCPENCTBEHHO YIIpaBIsiiOT UMH.

BTH npolecchl, BKIIOYas IIOJIHble CHCTEMbl [Nl KOHBEPCUU IUIYTOHUS U
NPOM3BOICTBA METAIIUYECKOTO IIJIYTOHHUS, MOTYT ObITb UIEHTH(DHUIHPOBaHbI 10
MepaM, IpHMHHUMAaeMbIM 171 NIpEeIOTBpaIlIEHH sl OTTACHOCTEH B CBA3U C KPUTHYHOCTBIO
(HanpuMep, MepaMH, CBSI3aHHBIMH C TeOMETpHUEN), 00IyUYeHHeM (HanpuMep, NyTeM
3aIIUTh] OT OBJIYYEHUS) U TOKCUYHOCTBIO (HarpHUMEpP, MEpaMu I10 YHOEPIKAHUIO).

SKCIIOPT

DKCrIOPT TIOJTHOTO KOMIUJIEKTA OCHOBHBIX IIpeIMETOB B paMKax 9TON TpaHUIbI
OCYLIECTBIISIETCA TOJIBKO B COOTBETCTBHUHU C IIpOLIEAYPaAMH Pykopogsiumux IIPHHIHUIIOB.

[IpaBHTENBLCTBO OCTABNSET 32 COOOM NpaBo NPUMEHSTD NPOLENypbl PykoBOOAIMIMX

MpHUHIIMIIOB K IPYTHM IEPEYHUCIEHHbIM HUKE NIpeIMeTaM B paMKaX (pyHKIIMOHAIbHO
onpeneNeHHON TpaHUIlbl.
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3.1.

3.2.

3.3.

IlpeogMmeTel 0GOpymoOBaHUs, HA KOTOpble, KaK CYMTAETCs, paclpOCTpaHSETCH
3HavyeHHe dpa3bl "W 000pymoBaHHE, CHEUUAIBHO IpegHa3HayeHHOoe WU

MOIArOTOBIIEHHOE" IS IepepaboTKH O0O6JYy4YEeHHbIX TOMJIMBHBIX BDJIEMEHTOB,
BKJIIOYAIOT:

MammuAs! U1 A3MENTbYeHHS OGJIY‘IGHHMX TOILNINBHLIX DJIEMCHTOB

BBOJIHLIE 3AMEYAHUA

DTO 000pynOBaHUE HCIIONB3YETCS IS BCKPBLITHS OOOJIOYKM TOMJMBA C LIENBIO
MOCJIEAYIOLIET0 PacTBOPEHUs OBNIyYeHHOTro sifepHoro Matepuana. Kak mpasuino,
HUCIOJNIb3YIOTCS CHELHaNIbHO IpeHa3HaYeHHble CKOHCTPYUMPOBAHHblE 171 PYyOKH
MeTajjla YCTpOWCTBA, XOTSA MOXET WCIOJb30BAaTbCS U 00Jiee coBepllIeHHOE .
000pynoBaHue, HAlIpUMep JIa3ephl.

IHCTaHUIMOHHO yNpaBlsMOe 00OpyloBaHHWe, CIEeHalbHO NpelHa3sHAYeHHOE HIIH
MOITOTOBJIEHHOE OJIS HICNIOJIb30BAHHU Ha YCTAHOBKE 1O NepepaboTKe, ONpeneieHHOM
BbIIIE, IJIS pe3KH, pYyOKH UK Hape3KH CcOOpPOK, MYYKOB HIH CTEpPXKHEH
00NyyeHHOT0 SHepPHOTO TOIIHBA.

Huccomssepbl

BBOIHBIE 3AMEUYAHUA

B nucconbBeprl 06BIYHO [TOCTYNIAET U3MENIbYEHHOE 0TpadoTaBuIee TONIUBO. B 9THX
©e30MacHbIX ¢ TOYKH 3pEHHsS KPUTHUYHOCTH pe3epByapax OONYYEHHBIN SIOEPHBINA
MaTepHaJl pacTBOpsieTCS B a30THOH KHCJIOTE, H OCTalolllecs 06pe3KkH 000J0YeK
BBIBOJISITCS M3 TEXHOJIOTHYECKOTO MOTOKA.

Be3sonacHble ¢ TOYKH 3peHHS KDHTHYHOCTH pe3epByapbl (HalpHUMep, Majioro
IHaMeTpa, KOJbLEBbIE HIH TMPSAMOYTOJbHbIE pPE3epByaphl), CIELHAIbHO
npenHa3HayeHHble UM TONTOTOBIEHHBIE IJIS MCIOJb30BAHMA HAa YCTAHOBKE I10
nepepaGoTKe, ONpeHeseHHON BbIIe, I8 pacTBOPEHHS OOJNYYEHHOTO SIEPHOTO
TOIJIUBA, KOTOPbIE CIIOCOOHBI BBIJEPIKHMBATh TOPSYYIO, BLICOKOKOPDPO3HOHHYIO
SKHIIKOCTb ¥ MOTYT BHCTAHIIMOHHO 3arpy>KaThCs W TEXHUYECKH OOCIY>KUBATHCS.

DECcTpagTOphLl ¥ 000pyIOBaHKE I DKCTPAKIIHH PACTBOPHTENIEM

BBOIOHBIE 3AMEYAHM

B 9KCTpakTOpHI C pACTBOPHTENEM NOCTYNAET KaK pacTBOP 00IyYEHHOTO TOIINBA U3
IOMCCONbBEPOB, TAK U OPTraHUYECKUI pacTBOp, € NMOMOILBIO KOTOPOTO pa3fessloTcs
ypaH, TNIYTOHMA M TMpOIyKThl JeneHuss.  OOGopynoBaHWE VIS DKCTPAKLIUHU
pacTBOpUTENEM OOBIYHO KOHCTPYHPYETCS TaKMM 00pas3oM, uToBbl OHO
YIOBJIETBODSIO JKECTKHMM OKCIIYaTallMOHHBIM TpeOOBaHMSM, TaKuUM, Kak
IVTHTENLHBIA CPOK CHYXObl 03 TEXHUYECKOro OOCNYXXHUBAaHMS WM JIerKas
3aMEHSeMOCTb, NPOCTOTA B IKCIJIyaTallUH ¥ YNpaBlIEHHH, a TaKXXe THOKOCTb B
OTHOILIEHMH M3MEHEHHS NapaMeTpoB Ipolecca.
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3.4.

CneunanbHO  IpenHasHavYeHHble WM  TIOATOTOBJIEHHBIE  YKCTPAKTOPL! €
pacTBOpHUTEJIEM, TaKHe, KaK HacalOYHble HIH TNYJIbCALIHOHHbIE KOJOHHBI,
CMECHUTEJIBHO-OTCTOMHbIE annapaTbl HiIH LIEeHTPOOe K Hble KOHTAKTHbIE aninapaThbl 01
HUCIONb30BAHUS HA YCTAHOBKE 110 00paboTKe 06JIyYeHHOTO TOMJIHBA., DKCTPAKTOPLI
C pPAacTBOPHTENIEM MOJXXKHbl ObITh YCTOMYMBbI K KOPpPO3MOHHOMY BO3OEHCTBHIO
a30THOM KHMCJIOTbl. DKCTPAKTOPbl C PaCTBOPUTENIEM OOBIYHO H3rOTaBIIHBAIOTCS C
COONMIONEHUEM Ype3BbIYAaWHO BbICOKHMX TpebOOBaHUIA (BKIIOWAs [MpPUMEHEHHE
CrieLIMaNbHbIX METONOB CBAPKH, UHCMEKLMHA, o6ecreyeHHe U KOHTPOJIb KavyecTBa)
H3 MAaJOYTAECPONUCTbIX HEDP/KABEIOLIMX CTaJied, THTAHA, LHPKOHHSA MJIH JPYTHX
BbICOKOKAQ4Ye€CTBEHHbIX MaTepHayos.

Xumudgeckue pesepByaphl IS BbIIEPKHBAHUAS HIIH XpaHEHHS

BBOJIHBIE 3BAMEYAHUA

Ha aTane sxcTpakHK pacTBOPHTENEM 00pa3yeTcs TPH OCHOBHbBIX TEXHOJIOTHYECKHX
NOTOKA XXHUIKOCTH. Pe3epByapbl IJIsl BbIIEPKUBAHUS MITH XpaHEHHS UCNONb3YIOTCH
B JanbHeHmend 06paboTKe BCEX TpeX MOTOKOB CIENyIoIIUM 06pa3oM:

a) PacTBop YMCTOr0 a30THOKHMCIIOTO YpaHa KOHIIEHTPUPYETCS BbIlTapHBaHUEM
Y TIPOUCXOJHUT MpoLiecc JEHUTPALIMH, IIe OH NpeBpalllaeTcs B OKCHI ypaHa.
OTOT OKCHJ, MNOBTOPHO HMCNOJNL3YETCS B SIOEPHOM TOTIIMBHOM LIMKIIE,

b) PacTBOp BbICOKOAKTHUBHbBIX NPOJYKTOB feNIeHHS OOLIYHO KOHLIEHTPUPYETCS
BbIMapHBaHHEM U XpaHHUTCH B BHIE KOHIEHTDUPOBAHHOMN XXHUAKOCTH. DTOT
KOHLEHTPAT MOKET BIOCIENCTBHH MNPOATH BbiNapUBaHHE HIH ObITb
npeo6pa3oBaH B hOpMy, TIPHTOIOHYIO IJISI XpaHEHHs UM 3aXOPOHEHHS.

c) PacTsop YHCTOTO HHTpaTa IUIYTOHHUS KOHLEHTPHUPYETCS M XPAHHUTCH - HO
© TIOCTYNJIEHHS Ha [OaNbHEHINMe ITanbl TEXHOJOTHYECKOro Ipolecca. B
YaCTHOCTH, pe3epByapbl IJs BbIOEP>KWUBAHHUS MM XPaHEHUS PAacTBOPOB
MIYTOHUS KOHCTPYHPYIOTCS TAKHM 006pa3oM, uToObl H36€XKaTh CBA3AHHBIX C
KPHTHYHOCTbIO MNpoOieM, BO3HHMKAIOUIUX B pe3yjabTaTeé HU3MEHEHHA B
KOHILIEHTPALIUY UK (popMe JAHHOTO MOTOKA.

CnenuannbHO MNpegHa3HavyeHHble HWIIM TOATOTOBIIEHHBIE pe3epByapbl IJIs
BbIOEP>KMBAHHUA MM XpaHEHUS [OJs WUCIONb30BaHMUS HAa YCTAHOBKE IO
nepepaboTKe OOGIYIEHHOrO TGITHBA. PesepByapbl IS BbIOEP>KUBAHUS HITH
XpaHEHUS JOJDKHbI ObITh YCTOMYHBbI K KOPPO3HOHHOMY BO3IEHCTBHIO
a30THOM KHUCJIOTHI. PesepByapbl AN BbIIEPIKHUBAHUS MITU XpaHEHUS OOBIYHO
M3rOTABIMBAIOTCS M3 TakKUX MAaTEpHanmoB, KakK MalloyriepoIucThbie
HepyKaBelomMe CTamW, TUTAH UMM LUPKOHUM UJIM  Jpyrue
BbICOKOKAUECTBEHHbIE MaTepuanbl. PesepByapsl 058 BbIOEPIKHBAHUS HIIH
XpaHeHHs] MOTyT ObITb CKOHCTPYMPOBAHbI TAaKMM 0O0pa3oM, 4YTOObI HX
DKCONyaTallHs: W TeXHHYecKoe OOCIyXuBaHHWE TNPOM3BOIUIHUCD
OUCTAaHIMOHHO, ¥ MOTYT HMETh ClelyIolie 0COOEHHOCTH ¢ TOYKH 3peHHUs
KOHTpOJS 3a ANEpHON KPUTHYHOCTHIO:
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3.5.

3.6.

1) OOPHbII IKBUBANEHT CTCHOK MIIH BHYTPEHIIMX KOHCTPYKIUHI paBeH M0
MeHbiuen Mepe 2%, MU0

2) UMIHHIDUYECKHUE pe3epByapbl HUMEIOT MaKCHUMaJlbHbIA JHAMETP
175 mm (7 mioamoB), Mu60
3) NPSAMOYTOJIbHBLIA UJTH KOJIBLIEBOW pe3epByap MMEET MaKCHMAaJIbHYIO

mIHPHHY 75 MM (3 mioriMa).
CuacremMa KOHBEPCHM HUTpPATA IJIYTOHHSI B OKCH],

BBOJIHBIE 3AMEYAHHN I

Ha 6onbmiHCcTBE YCTAHOBOK MO nepepatoTKe BTOT KOHEYHbIN NpOLEecC BKITIOYAeT
KOHBEPCUIO pacTBOpa HUTpaTa NJIYTOHUS B IBYOKUCH INYTOHUS. B 4HCIIO0 OCHOBHBIX
Onepanyid ITOTO TMpOLECCAa BXOAAT: XpaHEHWE U KOPPEKTUPOBKA UCXOOHOTO
TEXHOJIOTHUYECKOI0 MaTepuana, OCaXAeHUe U PA3feeHNe TBEPION U JXKUIKON ¢hasbl,
NpoKanuBaHue, obpallleHue ¢ NPOIYKTOM, BEHTUIIALNSA, 0OpalieHHe ¢ 0TX0IaMH H
yIpaBjeHue NpoLEecCoM.

3aMKHYTbIE CHCTEMBI, CllelUalibHO NpegHa3HayeHHble U IOATOTOBIEHHbIE OIS
KOHBEPCUH HHUTpATa IUIYTOHMS B OKCHI [UIYTOHHUS, B WACTHOCTH, 000pYIOBaHHbIE
TaKUM 00pa3oM, 4ToObl U30eXKaTb NOCTHIKEHUS KPUTHYHOCTH U paJUallHOHHBIX
2 heKTOB, a TAK3KE CBECTH K MHHIMYMY OTNAacHOCTH, CBSA3aHHbIE C TOKCHYHOCTBIO.

CucreMa KROHBEPCHH OKCHIA IUTYTOHUS B METAII

BBOJIHBIE 3AMEYAHHM I

DTOT MNpolecc, KOTOPbI MOXKET OblThb CBSI3aH C YCTAaHOBKON IO nepepadoTke,
BKJIoYaeT (HTOPUPOBAHHE [IBYOKUCH TUIYTOHUS,  OOBIYHO C NPUMEHEHHeM
BbICOKOQKTHBHOTO (pTOPUCTOTO BOJOPOIA, C LIENLIO NONyYeHHS hTOPHUIA NIITYTOHHUS,
KOTOPbIH BNOCIEACTBUU BOCCTAaHABIIMBAETCS € TIOMOUIBIO METAJITHYECKOTO KaJlbIIHUs
BBICOKOW YHUCTOTbI 0O NOJIYYEHUS METAINIUYECKOTO MIYTOHUS U (GpTOPULA KaTbLUs
B BHIE IJIaKa. B YMCI0 OCHOBHbIX OmNepallMil JaHHOT'O TPOLIECCAa BXOIST:
¢dbTOpHpOBaHHE (HAIIpUMep, C TNpHMEHEHHeM O0BOpyNOBaHUA, COIEPIKAIIETO
OnaropogHble MeTaJlibl HIH (yTEepOBAHHOTO HMMH), BOCCTAHOBJIEHHE MeETasma
(HanpuMep, ¢ NPUMEHEHHEM KepaMHYeCKUX THUTJIEH), BOCCTAHOBIEHUE IIIAKa,
ofpamieHde C NMPOAYKTOM, BEHTHISALHUsS, OOpallleHHe C OTXONAaMHU U YIIpaBlIeHUE
TIPOLIECCOM.

3aMKHYTbIE CHCTEMBI, CrellHajJbHO NpeIHa3HauyeHHblE WU TOATOTOBIECHHbIE OJIs
NIPOM3BOICTBA METAJNIUYECKOTO IJIYTOHUS, B YACTHOCTH, 06OpPYNOBaHHbIE TAKUM
06pa30M, UTOOBI H36€3KaTh NOCTUKEHU S KPUTUYHOCTH ¥ palHallHOHHbIX 9 EeKTOB,
a TaK>Ke€ CBECTH K MHHHUMYMY OINacHOCTH, CBSI3aHHbIE C TOKCUYHOCTBIO.
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YcTaHOBKH [TSl A3TOTOBJIEAUS TOTUIMBHBLIX DIIEMERTOB
"¥YcTaHOBKA OIS U3TOTOBIIEHUS TOTUIMBHBIX 9J1eMEHTOB" BKIIIOYaeT 000pyIOBaHHE:

a) KOTOpoe OObIYHO HAXOOHTCA B HENOCPEICTBEHHOM KOHTAKTe C
TEXHOJIOTUYECKUM IOTOKOM SIEepHOTO MaTepHalla WM HenoCpelcTBEHHO
o6pabaTbIBaeT ero, UM XXe ynpaBlIseT UM, WIH,

b) KOTOpOe TepMEeTU3UDPYET SiIepHbIA MaTepran BHYTPH 000JIOYUKH.

SKCIIOPT

DKCIOPT BCEr0 MHOJKECTBA NpPEIMETOB MJIsl YKa3aHHBIX BblIlle OINepanud OyIeT
MPOU3BOIHUTHCS TOJIBKO B COOTBETCTBHUH C NpolieaypaMy PYKOBOIAIINX NTPUHLIUIIOB.
IIpaBUTENbCTBO pPACCMOTPUT Tak’kKe T[IpMUMEHEHHE TIpouenyp PykoBomsmux
TIPUHLIUIIOB B OTHOILIEHUH OTOENbHbIX IPEIMETOB OJI8 JI000M U3 YKa3aHHbBIX BbIIIIE
onepaLMi, a TakKe I8 IpyTUX OTNEPalril N0 U3TOTOBJIEHHUIO TOMIUBA, TAKUX, KaK
NpOBEPKA LIEJTOCTHOCTH 000JIOYKH HIIM T€pMETHYHOCTH M OKOHYaTeIbHas 06padoTKa
TepMETH3HPOBAaHHOTO TOIIMBA.
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5.1

S.1.1.

YcranoBgu Ans pasyiciieHds H30TOLOB YpaHa U 060OpYIOBaHHE, KPOMCE aHAIHTU-
YECKHUX NMPHUOOPOB, CIICIHAILHO NMPEIHA3HAYCHAOE WITH TIOATOTOBIEHHOE JJI DTOTO

IlpenmeTbl 06GOpymOBaHUS, Ha KOTOpble, KaK CYHTAETCS, pacrpocTpaHsaeTcs
3HaveHUe (pasbl "0dopymoBaHUe, KpOMe aHATTUTHYECKUX TNPUOOPOB, CrelHaIbHO
HIPELHASHAYEHHOE WIM [IOAI'OTOBJICHHOR" WISl pasjiesieHUst H30TOIOB ypaHa,
BKJIIOYAeT B ceds:

I'azoBble neaTpudbyTH 1 y3IIb1 H KOMIOHEHTDI, CMIEHAILHO NMPENHA3HAYCHALIC HITH
NOJITOTOBJICHHBIC JIJIS UCIOJTb30BAHUS B Ta30BbIX MEHTpHdyTax

BBOJHBIE 3BAMEYAHI

l'azoBasg ueHTpUdyra OOLIYHO COCTOMT M3 TOHKOCTEHHOTO(BIX) IHIHHIPA(OB)
auametpoM oT 75 MM (3 mionma) mo 400 MM (16 mHIOAMOB) C BEPTHKAIBHOH
LHEHTPAILHON OCbIO, KOTOpPbIA MOMEIIEH B BaKYyM H BpaulaeTcs ¢ BLICOKOM
OKPY>XKHOM CKOpOCTbIO nopsuka 300 m/cex unu d6onee. IIns DOCTHKEHHS GOJBILION
CKOPOCTH KOHCTPYKLIMOHHbIE MaTepHaibl BpalIAloMIUXCSH KOM..OHEHTOB JOJIXKHbI
HMETb BbICOKOE 3HaYEHHE OTHOLIEHHUS NPOYHOCTH K INIOTHOCTH, 4 pOTOpHAas cOopKa
U, CIIEIOBATENbHO, OTAEIbHbIE €€ KOMIIOHEHTbI 4ONIJKHBI H3TOTOBJISATLCS C BbICOKOH
CTEeIeHbI0 TOYHOCTH, YTOoObl pa3banaHc ObIT MUHHMAaNbHLIM. B oTNIHYHe OT OpsTHX
LEeHTpHGYT ra3oBas UeHTpHUbYyTa OJ18 000TAICHUS ypaHa HMEET BHYTPH POTOPHOM
KaMepbl Bpauialouylocs(uecs) rieperopogky() B ¢opMe IHCKA U HEMOIOBUXKHYIO
cUcTeMy nomayud U orsoma rasa UF,, coCTodIlylo no MEHBbIIEH Mepe U3 Tpex
OTHEJIbHBIX KaHAJIOB, JBa M3 KOTOPbIX COCOUHEHbI C JIONATKAMH OTXOISIIUMHK OT
OCH pOTOpa K nepudepnAHON YacTH POTOPHOR KaMepbl. B BakyyMe HaxomuTcs
TaK>Ke psj BasKHbIX HEBPAILIAIOINXCS JIEMEHTOB, KOTOPblE, XOTs U UMEIOT 0CO6Y10
KOHCTPYKIHIO, HE CiI0KHbI B U3TOTOBJIEHUH U HE U3TOTOBISAIOTCS M3 YHUKAJIbHAIX
MaTtepuanos. lleHTpHdyKHas yCTaHOBKA, OOHAKO, Tpe6yeT OONBILIOrO YUCIaA DTHX
KOMIIOHEHTOB, TaK YTO HX KOJHUYECTBO MOKET CIIY3KHUThb Ba*KHbIM HHIHUKATOPOM
KOHEYHOTO MCIMOJIb30BaHHUS,

Bpamaronriecs KOMINOHEHTDI
a) ITonHble poTOPHLIE COOPKH:

TOHKOCTEHHbIE LUIUHAPL] I PsAl COEIMHEHHbIX MeEXIy co60M TOHKOCTEHHBIX
LMITUHOPOB, H3TOTOBJIEHHbIX K3 ONHOTO HIM 0OoJiee MaTEepHalOB C BLICOKUM
3HaYEHHUEM OTHOILIEHHUS TIPOYHOCTH K TIJIOTHOCTH, VYKAa3aHHBIX B
IIOSICHUTEJIbHBIX 3AMEYAHUSAX x HacTosmeMy pasgeny. CoeouHeHHe
LMITUHIPOB MEXIY CO00M OCYIIECTBISETCS NMPH NOMOIIY THOKUX CHIIbGOHOB UITH
KoJyiel, OMMCAaHHBIX B wvacTh 5.1.1. C) HHXe. CoOpaHHBIN: pOTOP HMeEET
BHYTPEHHIOIO(HE) TIEPETOPOIKY(H) U KOHLIEBbIE Y3IIbl, ONMUCAHHbIC B yacTX 5.1.1.d)
¥ e) Huxke, OnHako rnomHas cO6OpKa MOXKET ObITb NOCTaBJI€Ha 33aKa3yUKy B
YaCTHYHO COOPaHHOM BHIE.
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b) PoTtopubie TpyObI:

CrneuanbHo npefHa3HavyeHHbIe UITH MOATrOTOBIEHHbIE TOHKOCTEHHbIE LIUITHHAPbI C
TonuuHON crenku 12 mMm (0,50 nmiofiMa) uMnu MeHee, muamMeTrpom oT 75 MM (3
niofiMa) po 400 Mm (16 n10fiMOB), M3TOTOBNEHHbIE W3 OIHOTO HIH Oojee
MaTepHasnoB, UMEIOIMX BLICOKOE 3HAYE€HHE OTHOWIEHUS NTPOYHOCTH K MIIOTHOCTH,
ykazaHubiX B [IOSACHHUTEJIBHBIX 3AMEUYAHUSX K HacToAMEMY pa3neny.

c) Konbua vy cunbhoHbI:

KOMIOHEHThI, CenuanbHo NpelHa3HaveHHbIE HITH [IOATOTOBIEHHbIE AJIs1 CO30aHHUs
MECTHOW OMNopbl IJIs POTOPHONA TpyObl WU COENHHEHHS psila POTOPHbLIX TPyO.
CunbhoHbl NPEncTaBISAIOT CO60H KOPOTKHE LUTHHIPbI C TONUIHHON CTEHKH 3 MM
(0,125 miotimMa) unu MeHee, guameTpoM oT 75 MM (3 miorima) po 400 mMm (16
NIOMMOB), UMEIOUIUX OOWH Todpp U HU3TOTOBJIEHHbIE W3 OJHOTO W3 MATEpHAIIOB,
MMEIOIIHX BbICOKOE 3HAYEHHE OTHOUIEHHS NMPOYHOCTH K NMIOTHOCTH, YKa3aHHbLIX B
ITOSJACHUTEJIBHBIX 3AMEUYAHHSIX K HacTOsIIEMy pasaeny.

d) Ileperopoaku:

KommnonenTsl B dhopMe aucka puameTpoM oT 75 MM no 400 mm (ot 3 nmo 16
OIOIMOB), CMelHanbHO NpeiHasHauyeHHble WJIH MOATOTOBIEHHbIE NI YCTAHOBKH
BHYTPH POTOPHOMN TpyOb! LIEHTPHUMYTH C LEbI0 U30JHPOBATH BbINYCKHYIO KaMepy
OT TJIAaBHOM pa3feNUTEeNbHOM KaMepbl W B HEKOTOPLIX ClydasiX s yIyJIleHus
uupkynsiuuy raza UF, BHYTPH r1aBHOR pa3ienuTeNbHON KaMepbl pOTOPHOH TpyObl
M W3TOTOBIEHHbIE M3 OJHOTO M3 MAaTepHaloB, WMCIOIIUX BBICOKOE 3Ha4yeHHE

OTHOWIEHHS MNPOYHOCTH K TMIIOTHOCTH, VyKaszaHHbIXx B I[IOSCHHUTEJIBHBIX
3AMEYAHUSX K HacTOsiieMy pasjeny.

e) BepxHue/HUKHHUE KPbITIKH:

KoMmnonenTsl B dopme aHcka pguameTrpoM oT 75 MM (3 mrorima) mo 400 mm (16
IIOMMOB), CrieHaNbHO NpedHa3HaYeHHble MU MOATOTOBJIEHHbIE TAKUM 06pazoMm,
YTOOb!I TOYHO COOTBETCTBOBATHL AUAMETPY KOHIOB POTOPHOW TpyObl ¥ Onarogaps
9TOMY yaep:xkuBaTh UF, BHYTpH ee. DTH KOMIIOHEHTbI UCIIONB3YIOTCA IJIsS TOTO,
YTOObI NOIAEPKHUBATh, YACP>KHBATL HIIM COAEPIKATh B cebe KaK COCTABHYIO YacCTb
9JIEMEHTa BEpXHEro MOIIIUNHUKA (BEPXHSS KPBIIIKA) WIH CIYXHTbh B KayecTBe
HECYIlleH 4YacTH BpaIlldloUIMXCs OJIEMEHTOB 9JIEKTPOOBUTATENS U IJEMEHTOB
HUKHErO TMOAUIMMHHUKA (HMXXHAA KpbIUIKAa), W U3TOTOBISIOTCS M3 OJHOTO M3
MaTepHaJoB, UMEIOIIUX BbICOKOE 3HaYeHHME OTHOUIEHUS] IPOYHOCTH U IUIOTHOCTH,
ykaszaHHbIX B [IOSSCHUTEJIBHBIX 3AMEUYAHUAX K HacTosilieMy pasgeny.

I[NOSICHUTEJIbHBIE 3AMEYAHHA

s  BpamialomMXcsi KOMIIOHEHTOB UEHTPUDYT MCMNONB3YIOTCS  CIENYIoUIne
MaTepHanbl:

a) MapTEHCUTHOCTApelolmue CTajli, UMEIoIHMe MaKCUMAaJbHbIA Tipenen
NPOYHOCTH Ha paspsis 2,05 x 10° H/m? (300 000 dhyHT/KB. L10fM) UITH Gollee;
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b) ANIOMHITHCBLIC CIIABLI, HMCIOIINC MAKCHMAaNbILI Npeaen NpoYyHOCTH Ha
paspbis 0,46 x 10° H/M? (67 000 ¢hyHT/KB. 010FM) HITH GOTEE;

c) BOJIOKHUCTbIE MAaTEpHasbl, IPUTOJHbIE JJIS UCTI0b30BAHHUSA B KOMIIO3HMTHbIX
CTPYKTYpax ¥ HMMelolide 3HaYeHus ynenbHoro mouyns 12,3 x 10° M unu
fonee 1 MaKCHMaJIBHOTO YIEIbHOTO Npeaena NpoYyHocTH Ha pa3pbis 0,3 x 10°
unu 6onee ¥ MAKCHMaNbHOTO VIEJBHOTO Nipenesia NpoYHOCTH Ha pa3psis 0.3
x 10° M unu Gonee ("ymempHbI Moaynms" - »TO Moaynb IOHra B H/M?,
JeNeHHbIA Ha yuensHbld Bec B H/M?, "MakcuMalbHbI yIenbHbl npenen
NPOYHOCTH Ha pa3phiB" - 9TO MAaKCUMAIbHbII NIpeaes NpOYHOCTH Ha pa3pbis
B H/M?, meneHHbIN Ha yoesbHbIl Bec B H/M3.

5.1.2. CtatudecKHe KOMIIOHEHTbI
a) ITonmMNHUKKA ¢ MarHUTHOM NMOJBECKON:

CneunanbHO npenHasHaYeHHbIE UM IMOArOTOBIEHHbIE INOIINUITHHUKOBbIE Y3IIbl,
COCTOSIIIIME M3 KOJIBLIEBOTO MAarHUTA, MOABEUIEHHOTO B 00OHNME, colepzKaulen
geMmngupyiomiyio cpeny. ObofiMa usroTosnseTrcss U3 croilkoro Kk UF, maTepuana
(cM. ITOSICHUTEJIBHDBIE 3AMEYAHMS k pasnmeny 5.2.). MarHuT coenuHsIeTCs
C NOJIIOCHBIM HAKOHEYHUKOM MJIM BTOPbIM MaTHUTOM, YCTAHOBJIEHHLIM Ha BEPXHEN
KpbIIIKE, OfMMCAHHON B pasnelie 5.1.1. €). MarHuT MoxxeT UMeTs hopMy Konblia C
COOTHOIIEHHEM MeXXIy BHEIIHHM W BHYTPEHHHM JOHaMETPaMH, MEHBIIUM HIH
pasHbIM 1,6:1. Mar"Hut MoXxeT HMeTb GOpMy, obecrneyrBalonlylo HayallbHYIO
nponunaemocts 0,15 T'u/m (120 000 egurnu CT'C) unu 6onee, AU OCTATOYHYIO
HaMarHM4yeHHocTh 98,5% wunu 0Oonee, HIH TIpoH3BeldeHHe WHAYKUMH Ha
MaKCHUMaNbHYIO HaNpsKEHHOCTb rons oonee yeM 80 kIlx/m® (107 T'c.D). Kpome
O0ObIYHLIX CBOFCTB MaTepHana, HEOOXOOHMbIM IIpelBapUTENbHBIM YCIOBHEM
SABJISIEeTCS OTpaHHWYeHHe O4YeHb MallbiIMM jJonyckamu (MeHee 0,1 MM WM
0,004 miofiMa), OTKJIOHEHHMS MATHHTHbIX OCeH OT TEeOMETPHMYECKHX OCeH HIHU
obecneyeHne 0coO0 TOMOTEHHOCTH MaTepHuajla MarHUTa.

b) IMommunuuku/neMndepbl:

CrnieunanbHO NpegHa3HavyeHHbIE UK NTOATOTOBJIEHHbIE MOOIIUITHUKY, COOEpIKallIHe
y3eJl OCh/YIUIOTHUTEIbHOE KOJIbLIO, CMOHTHPOBAHHLIN Ha nemndepe. Ocb 06bIYHO
rnpencrasigeT COOOH Bam U3 3aKaJIeHHOW CTald ¢ OOHHMM KOHIIOM B dopme
nonycdepbl, ¥ CO CpeIcTBaMHU MONCOENUHEHUs K HUXKHEN KpbILLIKE, OMMMCAHHOHN B
pasgmene 5.1.1. e), Ha gpyrom. Bam, ogHako, MOXET ObITb COEIMHEH C
THAPOJUHAMMUYECKUM TOJIUIUITHUKOM. Konbio wumMeeT ¢opMy TabneTku ¢
nonycdepuyeckuMm yriaydieHHeM Ha OQHON TIOBEPXHOCTH. DTHU KOMITIOHEHTbI YaCTo
MOCTAaBISIOTCS OTHEIBbHO OT HeMndepa.

C) MonekynspHble HaCcOChI:
CrnieuuanbHo npenHasHayeHHble WK NMOATOTOBIIEHHbIE IMIMHIPLI C BbITOYEHHBIMH
WUJIH BbINaBIEHHBLIMH BHYTPH CMTUPabHbIMH KAHABKAMHU U C BbICBEPJICHHBIMHU BHYTPH

OTBepCTHSIMM. THMOBBIMM paszMepaMu SIBJISIOTCA CIENyIOLIMe:  BHYTpEHHHM
ouaMeTp oT 75 MM (3 miorima) 1o 400 MM (16 mioiMoB), TonuKHA cteHkH 10 MM (0,4
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5.2.

miorMa) uim 6onee, ¢ IIMHOM, paBHON OuaMeTpy UM Gosbiie. KaHaBku 0OLIYHO

HMEIOT MpsSIMOYTONBHOE MoMNepeyHoe ceyeHue U rinyouny 2 mm (0,08 miorima) unu
bonee.

d) CtaTopbl ABHraTener:

CrieuransHO NpegHa3HavYeHHbIE UITH MOATOTOBIEHHbIE CTATOPbI KOJBLIEBOT (hOPMbI
LT BbICOKOCKODOCTHBIX MHOTO(a3HbIX THCTEPE3UCHBbIX (UM pPEaKTUBHbIX)
DNEKTPOJABUraTeJIed TNEePEMEHHOr0 TOKAa NS CHUHXPOHHOW paboThl B YCIOBHSX
BakyyMa B nuanasone yactoT 600-2000 I'm 1 B mnanaszoHe momHocTeR 50-1000 BA.
CraTopbl cOCTOSIT M3 MHOrodhas3HbIX 0OMOTOK Ha MHOTOCIONHOM JKeJe3HOM
CEepOeYHUKE C HU3KUMHU IOTEPSIMH, COCTABIEHHOM M3 TOHKHUX IIJIACTHH, OOBIUHO
TonmuHon 2,0 MM (0,08 nromiMa) unmu MeHee.

e) Kopnyca/npueMHUKHY LIEHTPUGDYTH

KoMnoHneHThl, cnenManbHO TMpedHasHayeHHble WKW TOATOTOBIIEHHbIE OIS
pasMelIeHUs] B HUX cOOPKH pOTOPHOM TpyObl ra3oBoW HeHTpudyrH. Kopnyc
COCTOUT M3 JKECTKOTO UMIHUHApA C TOMILMHOM cTeHKH 1o 30 mm (1,2 miorima) ¢
NpeU3UOHHO 00paboTaHHbBIMU KOHLIAMH IS YCTAHOBKH IOININMITHUKOB U C OJHUM
WJIN HECKONBKUMHU (hiTaHLlaMU I8 MonTaxka. O6padoTaHHble KOHIIB NapanjelbHbl
Ipyr Ipyry W TeprneHIUKyNspHbl NpPOAONLHOM OCH UMIHHApAa B Mpeneiax
0,05 rpagyca wuin MeHee. Kopnyc MoKeT Tak>Ke TpeicTaBiIsiTh cobon
KOHCTPYKLIMIO SYEHUCTOrO TUMA MJIs pasMeIleHHs B HEM HECKONBKHX POTOPHBIX
Tpyo. Kopnyca usroraBiusaloTcs U3 MaTepuUaoB, KOpPO3UNHO-CTORKHUX K UF,,
UK 3aILMILIEHBb] MTOKPhITHEM M3 TaKUX MaTepHasoB.

f) JToBymku:

CrneuuanpHO TnpelHasHaYeHHble HJIH NOArOTOBJIEHHble TpPYOKH BHYTPEHHHM
nuameTpom mo 12 mm (0,5 monma) nns usBneveHus rasa UF, u3 poTopHo# TpyObl
no metony Tpyoku IIuto (T.€. C OTBEPCTHEM, HANpaBJIEHHbIM Ha KPYrOBOI MOTOK
rasa B pOTOpHON Tpybe, K MpuUMepy, MOCPENCTBOM H3ruba KOHIIA pamuanabHO
pacrioyiozKeHHON TPpyOKH), KOTOPbIE MOXKHO MPUKPENUTL K LEHTPAJILHON CHUCTEME
H3BJIeYeHHs rasza. TpyOKH HU3TOTOBIEHbI U3 MAaTEPHAJIOB, KOPPO3HIHO-CTOMKUX K
UF,, WM 3alIMIIEeHbl TOKPbITUEM U3 TAKUX MaTepHaJOB.

CrenuanbHo npegHasHadeHHble HITH NOJrOTOBIEHHbIE BCIOMOTaTeIbHbIE CHCTEMBI,
060pyZIOBaHHE H EOMIIOHEHTbl I HCHOJNB30BaHHS Ha rasoneHTpHGbYXRHOA
YCTAHOBEE N0 000rameHHIo

BBOIHBIE 3AMEYAHHNA

BcrnioMoraTenbHble CHCTEMbI, 000PYLOBAHHE M KOMITOHEHTbI Ta30LEeHTPHUDYKHON
YCTAHOBKM 110 OOOTAILEHHIO TPEACTaBISIOT COOOM CHUCTEMbl YCTaHOBKH,
Heo6xoouMeble 1 nomavd UF, B nenTpudyTy, 11 CBA3U OTIAENbHBIX LEHTPUDYT
MekIy coboi ¢ 1enbio 06pa3oBaHUs KAacKamoB (MM CTyNeHew), yToObl JOCTHYD
foJiee BLICOKOTO 060oTallleHus 1 U3Bieys "npoayKT" ¥ "XBocTbl" UF, U3 UeHTPUDYT,
a TaksKe 060pynoBaHHe, He0OX0AUMOe IU1sl IpUBEAEHHS B IEHCTBHE LEHTPUDYT UK

’
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5.2.2.

Lns yrnpasneHus ycrtaHoBkoi. OObivHO UF, McnapsieTcs W3 TBEPObIX BELIECTB,
NOMEUIeHHbIX BHYTPH MOHOTPEBAEMbIX ABTOKIABOB, U IOJACTCS B ra3000pa3HON
dhopMe K LeHTpH(hYTraM Yepe3 CHUCTEMY KOJUIGKTOPHbIX TpyOONpOBOOOB KacKapa.
“IIpomyxt" u "xBocTbl" UF,, nocTynaiouie U3 UEHTPUMGYT B BUIE ra3000pa3HbIX
NMOTOKOB, TaK:Ke IPOXOIST Yepe3 CHCTEMY KONNEKTOPHBIX TPYOONPOBOAOB Kackana
K XOJIOOHBbIM NOBYIIKaM (paGoTalouiM Mpu temnepartype okono 203° K (-70°C)),
TIe OHH KOHIEHCHPYIOTCS U 3aTeM MOMEIIAIOTCS B COOTBETCTBYIOIINE KOHTEMHEPDI
IJIsl TPAHCMOPTHPOBKH MM XpaHeHHs., Tak Kak YCTaAaHOBKA MO O0OOTAalIeHHIO
COCTOUT H3 MHOTHX TbiCAY LEHTPUGYT, COOPAHHBIX B KacKadbl, CO37alOTCH
MHOTOKHUIIOMETPOBbIE KOJJIEKTOPHbIE TPYOONpPOBOAbLI KACKANOB C ThICIYAMH CBAPHBIX
LIBOB, IPUYEM CXE€Ma OCHOBHON YaCcTH UX COEJUHEHHH MHOTOKPATHO MOBTOPSETCH.
O6opynoBaHHe, KOMIIOHEHTbl M CHCTEMbl TpPyOONpPOBONOB H3TOTOBISAIOTCS C
cOOMIOIeHHEM BbICOKHX TPEOOBAHHI K BAKYYM-MIOTHOCTH M YHCTOTE 0OpabOTKH.

Cucremsb! nogayu/cucreMbl 0TBOA "npoaykTa" U "xBocTos"

CneunanbHo NMpeaHa3HavY€HHbIC UITH MOATOTOBIEHHbIC TEXHOJIOTHYECKHE CHCTEMBI,
BKIIIO4as.

NyTaloulde aBTOKJABbI (MM CTAHUHWH), Ucnonb3yemble ans nogayu UF, B
Kackagp! ueHTpudyr npu gasnenunt go 100 kIla (15 ¢yHT/KB. O10HM) U NpH
CKopocTH 1 Kr/4 umu ponee;

OecyONUMaTopbl (MM XOJOIHbIE JTOBYILIKH), UCI0Ib3yeMble IJIsi BbIBEIEHHS
UF, u3 KackamoB npu gpasinenud 1o 3 xIla (0,5 ¢opyHT/KB.OI0MM).
IecyonuMaTopsl cnoco6Hbl oxnaxkaaTbes 10 203° K (-70°C) 1 HarpeBaTbCAIo
343° K (70°C);

Cranuuu "npoaykra" H "XBocTos", Hcnojib3yembie ansi orsoga UF, B
KOHTEHHEPbLI.

DTa ycTaHOBKA, 000pymOBaHHe W TpyOOMpOBOAbI MOJHOCTBIO M3TOTOBISIOTCS U3
Mmatepuanos, croukux K UF,, nan ¢yrepyiorcs uMu (cMm. ITOSICHUTEJIBHBIE
3AMEYAHHS K manHOMYy pasmeny) ¢ coOJIONeHHEM BbICOKUX TPEOOBAHHMA K
BAKYYM-INIOTHOCTH U YUCTOTE 06pabOTKH.

MammHHHbIe CHCTEMbI KOJIJIEKTOPHBIX TPYOOINPOBOIOB

CrielinanbHo NpefHa3sHavyeHHble UIIK MOATOTOBJIEHHbIE CUCTEMbI TPYOONPOBOIOB 1
KonnekTopos ansg yaepxxanus UF, BHYTpU LEHTPHQYKHBIX KacKaloB. JTa CEThb
TpyOONpPOBOOOB 0OLIYHO MPEICTABISIET COO0H CUCTEMY C "TPOHHBIM" KOJIJIEKTOPOM,
M Kaxjas UeHTpUdYTa coefHHEeHa ¢ KaXIbIM U3 KOJIJIEKTOpOB. CJenoBaTelbHO,
CXeMa OCHOBHOM YacTH MX COeIMHEHHs MHOTOKpaTHO mnostopsieTca. OHa
NMOJMHOCTbIO H3roToBisiercs U3 cronkux K UF, wMmarepuanos (cM.
IIOSICHUTEJILHBIE 3AMEYAHUS x HacrosimieMy pasfeny) ¢ codmiogeHueM
BbICOKHX TPeOOBaHUM K BaKyyM-TUJIOTHOCTH M YHCTOTE 00pabOTKH.
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5.2.3.

5.2.4.

5.3.

Macc-cnekTpoMeTpbl/ HOHHbIE UCTOYHURHU A UF,

CrnenyanbHo  MNpegHasHavyeHHbIe WM TOArOTOBIEHHbIE MArHUTHbIE HIH
KBaOpyIroJIbHbIE MACC-CIEKTPOMETPbI, CIOCOOHbIE TPOH3BOIHTL NPSIMON 0THOp Npo6
nomaBaeMoW Macchl, "mpoaykTa" WM "XBOCTOB" M3 ras3oBbiX MoTokoB UF, M
obnanalouiyie NOMHbLIM Ha6OPOM CHEeyIOIIMX XapaKTEPUCTHK:

1. YnenvHast pasperaioiias Crioco6HOCTb Mo Macce cBbitire 320;

2. VIoHHblE MCTOYHHKM, U3TOTOBJIEHHble W3 HHUXPOMa W MOHENs, HIH
dyTepoBaHHbIe UMH, UITH HUKEIHUPOBAHHbIE;

3. HMoHHU3aUOHHbIE HCTOYHUKH ¢ 60MOapaAUPOBKOH DIIEKTPOHAMH,
4. KonnexTopHas cucreMa, NpUroaHas ajas U30TOMHOTO aHaIU3a.

IIpeo6paszoBareid 9acCTOThI

IIpeobpazoBaTeny YacTOThl (TaK>K€ U3BECTHblE KaK KOHBEPTOPbI UITH HHBEPTOPDI),
CreUHanbHO TMpedHasHayeHHble WM MNOATrOTOBIEHHbIE IS NMUTAHUS CTaTOPOB
OBUTATENIEN, ONpedeNeHHbIX B noanyukTe 5.1.2. d), unm yacTH, KOMITIOHEHTb! H
NoAcOOPKH TAaKUX TpeodpasoBaTeNiell yacTOTbl, o6iamaloniye MorHbIM HabopoM
CIeYIOUIUX XapaKTePHUCTHK:

1. MHorodasHbIi BbIX0H B auanaszose ot 600 mo 2000 I'u;
2. Bbicokas cTabunbHOCTL (CO cTaduaMU3annen YacToTh! ayuiae 0,1 %);
3. Huskue HeNmUHeNHble UCKaXeHUs (MeHee 2%); .

4. Kng csoitre 80%.

TIOSICHUTEJILHBIE 3AMEYAHU S

IlepeuyncieHHoe Bblle 000pYNOBAHHE BCTYNAET B HEMOCPENCTBEHHBIM KOHTAKT C
TexHoNornyeckuM razoM UF, i HenocpeACTBEHHO YIpaBseT paboTon HeHTpHdYyT

1 NPOXOXKIEHNEM Ta3a OT UeHTPUPYTH K UEHTPUDYTE M U3 KACKada B KacKan.

Crorixue K UF, Marepuanbl BKIIOYAlOT HEpIKABEIOWIYI0 CTajlb, aJIOMHHUH,
aJIOMUHUEBbIE CINIaBbi, HUKENb MK CMNaBkbl, cogepikauiue 60% u 6onee HUKeENs.

CrienuanbHO TIpefHa3sHa9eHAbIe WM MTONrOTORIEHHbIE COOPKHA H KOMIIOHEHTDI IS
HCII0Nb30BaHKA NIPH ra3ogud¢by3HORHOM 060TameHAH

BBOIHBIE 3AMEYAHHSA
Tlpy raszomud)dy3sHOHHOM METONE pasfeNeHHss H30TONOB YpaHa OCHOBHOHU

TEXHOJOTUYECKON COOPKOM ABNSETCS CTIEIIMaNbHBINA TOPUCTbIN ra3oaud dy3HOHHBIA
fapbep, TEMIOOOMEHHHUK 15 OXJaXKIEHHs ra3a (KOTOPLIA HarpesaeTcs B nmpouecce
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5.3.1.

5.3.2.

5.3.3.

CXKaTus), YIUIOTHUTEJNILHBIE KJlalaHbl W peryjMpylollde KJanaHbl, a TakxXe
TpybornpoBoipl. ITOCKONBKY B Tra3oduddy3vUOHHON TEXHOJIOTHHM HCIIOJb3YeTCs
mrectudTopucThift ypaH (UFg), Bce obopynosaHue, TpyOboNpoBOAbl ¥ MOBEPXHOCTH
HW3MEPUTENbHbIX TPUOOPOB (KOTODBIE BCTYMAIOT B KOHTAKT C Ta3oM) MOJIKHbI
HU3TOTaBIUBATBLCA M3 MaTEPHUAJIOB, COXpAaHSAIONIUX CTAOUIBLHOCTD NMPH KOHTAKTE C
UF;. TasopuddysnoHHas ycraHOBKAa COCTOMT M3 psla TaKUX cCOOPOK, TaK YTO HX
KOJMYECTBO MOXKET ObITh Ba’KHBIM MOKa3aTeJleM KOHEYHOTO NMpegHa3HaYEeHHUS.

I'azomuddysuoraHbIe 6apHEPDI

a) CneuunanbHO NpegHa3HauYeHHbIE WJIM TMOIATOTOBJIEHHbIE TOHKHE, TIOPHUCTbIC
¢dunpTpbl ¢ pasmepoMm rnop 100-1000-A (aHrcTpem), TOJIIIMHOM 5 MM
(0,2 mlorima) UM MeHbILIE, a JIs1 TpybuaThiXx ¢GopM auaMeTrpoM 25 MM
(1 m1oWM) WU MEHbIlIe, U3TOTOBJIEHHbIE U3 METAIJIMYECKUX, MOJIMMEPHBIX

UM KepaMUYeCKHUX MaTepualioB, CTOMKHX K KOPpO3uH, Bbl3biBaeMo# UF,,
u

b) CMeLHaNIbHO NOATOTOBJIEHHbIE COENUHEHHS UITH MOPOIIKH JJIs U3TOTOBJIEHUSA
TakHUX ¢unbTpoB. Takue coegMHEHHS U MOPOIUKH BKIIOYAIOT HUKENb HIIH
criasbl, cogep:xxamue 60% unu Oojyiee HUKEJS, OKUCh aJIOMUHHUS HIIH
croikue Kk UF, NoJIHOCTbIO hTOpUpOBAHHbIE YTJIEBONOPOOHbIE NOTUMEPDI C
yuctoton 99,9% unu donee, pazMmepoM yactuil MeHee 10 MKM H BbICOKOT
OIIHOPOJHOCTBIO YACTHIL [10 KPYITHOCTH, KOTOPbI€ CIIEeIHabHO MOAT0TOBIEHbI
IJIsi U3TOTOBJIEHUS Ta30RU(D (hY3HOHHBIX 6apbLepoB.

Kameps! nuddysopos

CneunanbHO TpefHa3HayeHHble MIH TNOATOTOBIEHHbIE TEPMETHUYHbBIE
LUIHHIpHYECcKHUe cocylbl nuaMeTpoM 6omnee 300 MM (12 miofiMoB) ¥ anmMHON GoJiee
900 MM (35 mioIMOB), HJIM TNpPSIMOYTOJIbHbIE COCYIObl CpaBHUMbBIX PpasMepoB,
HMMeEIOIIMe OOWH BNYCKHOW M JBa BBIMYCKHBIX Marpy0ka, DUAMETp KasKIoro U3
KoTopbix Goynee 50 MM (2 miorima), OJis NMOMEIIEHUS B HUX Ta3omoudhdy3sHOHHBIX
0apbepoB, H3roTOBJIEHHbIE U3 CTOMKHUX K UF, MaTepHalioB WK NMOKPLITbIE UMH, U
npegHa3HavyeHHble [JI8 YCTAHOBKM B TOPU3OHTAIBHOM WJIH BEePTHUKAILHOM
IOJIOKEHUH,

Komnpeccopsl ¥ ra3oyBKHU

CrieryiasbHO NpeaHasHaYeHHble UM ITOATOTOBJIEHHbIE OCEBbIE, LIEHTPOOEIKHbIE UITH
00beMHbIE KOMIIPECCOPhl, WJIH Ta30JyBKH C INPOU3BORUTENILHOCTbIO Ha Bcoce 1
m*/MuH unu 6oiee UF, U C JaBjieHHeM Ha BbIXOJE IO HECKOJIbKUX coTeH KIla (100
¢byHT/KB. OI0MM), NpefHa3HadeHHbIe AJI NOJITOBPEMEHHON DKCIIyaTalliy B cpele
UF4 ¢ 9NeKTpOIBUraTeNIeM COOTBETCTBYIOWIEN MOLIHOCTH MK 6e3 Hero, a Takxe
OTIEeNbHblE COOPKHM TaKHUX KOMIIpECCOpPOB M Ta30IyBOK. BOTH KOMIIPECCOPbl U
ras3oiyBKM UMEIOT Nepenap aasieHus ot 2:1 0o 6:1 u U3roTasiMBaloTCs U3 CTOHKHX
K UF, MaTepHalioB WIH MOKpPbITbI UMH.
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5.3.4.

5.3.5.

5.4.

YmnoTHeHMs BpanIalompxcs BaJOB

CrieiHanbHO MpefHa3HayeHHble UNIM NOATOTOBJIEHHbIE BAKYYMHbIE YIIOTHEHHS,
YCTaHOBJIEHHbIE Ha CTOPOHE IOJAYH H Ha CTOPOHE BbIXOHA [JIs YIIJIOTHEHUS Bana,
COENMHAIONIET0 POTOP KOMIIPECCOPA HIIH Ta30[yBKH C TIPUBOJHbIM JBUTATEJIEM, C
TeM ITOGLI 06CCIICUHTE HAACKHYIO TEPMCTH3ALIMIO, PCAOTBPAIIAIONIYI0 HATCKAIIUC
BO371yXa BO BHYTPEHHIOIO KAMEDY KOMIIPECCOpa ITM Ta30[lyBKM, KOTOpas HaloJHeHa
UF,. Takue ymioTHEHHS OOLIYIIO MNPOCKTHPYIOTCS HAa CKOPOCTb HATCKaHHS
6ydepHoro raza meree 1000 cm?/Mun. (60 nioiiM*/MuH.).

Tennoo6MerHURH Mg oxnaxaeHus UF,

CneuManbHO npegHa3HayeHHble MM  TOATOTOBJIEHHbIE  TEMIOOOMEHHHUKH,
H3TOTOBJIEHHblE U3 CTOMKUX K UF, MarepwajoB HUIH IOKpPbITble HMH (3a
HCKJIIOUEHHEM Hep KaBelomen CTali), WK MeAblo, WJIH JIIOObIM COUYEeTAHHEM DTHX
METaJJIOB U pacCYUTaHHble Ha CKOPOCTb M3MEHEHMSs HaBJIEHHS, ONpPeNeNsAIonero
yreuky, MeHee 10 Ila (0,0015 ¢yHT/KB. O10HIM) B yac npH nepenage aasiaeHus 100
kIla (15 dyHT/KB. nofM).

CrnenuaisHo NpegHa3sHadeHHbIE MITH MO0 TOBIEHAbIE BCIOMOTATEbHBIE CACTEMBI,
obopyoBaHHe W KOMIIOHEHTHI IS HCIONB30BAHHMA NPH Tra3onuddy3HOHHOM
oborameHuy

BBOJIIHBIE 3AMEYAHI

BcnoMoraTtenbHble CHCTeEMbl, 000pynoBaHME HM KOMIIOHEHTbl JJIdA
ra3oau@dy3oHHbIX YCTAHOBOK IO 00O0TAllleHHIO MpencTaBisIOT COG0M CHCTEMbI
YCTaHOBKH, Heooxonoumble 1nis nomaud UF, B razonuddysuoHHylo cO0pKy, ®is
CBSi3W OTHEINIbHBIX COOPOK MeXXNY cOO0H H 00pa30oBaHMsl KaCKanoB (MU CTYyNEHER)
C 11eJTbIO NOCTENEHHOTO NOCTHIKEHHS 00Jiee BEICOKOTO 000TallleHHs U U3BJIeYeHHUS
"npoaykta" H "xBoctoB" UF, n3 nuddy3uoHHbIX KacKaunos. Beuny
BLICOKOMHEPUUMOHHbIX  XapakKTEpHCTHK 1Uddy3UOBHBIX  KackKajnoB moboe
npepbiBAHHE HMX paboThbl, O0cOOEHHO HX OCTAHOBKA, MPHUBOIAT K CEpPbE3HbIM
nocnengcTBusam.,  CrnegoBaTeNnbHO, Ha Ta30lUddy3MOHHON YCTAHOBKE Ba>XHOE
3HaYeHHe MMeIOT CTpOToe U TIOCTOSIHHOE TMonmep’KaHue BakyymMa BO BceX
TEXHOJIOTHUYGCKUX CHUCTEMaX, aBTOMAaTUYecKas 3alldTa OT aBapuil M TOYHOE
aBTOMATHUYECKOE peryJHpoBaHHE II0TOKa Tasa. Bce 9TO npUBOOHUT K
He0OXOIMUMOCTH OCHAlIEHHMs] YCTAHOBKH OOJIBIIMM KOJNUYECTBOM CHelHaJIbHbIX
U3MEPHUTEIIBHBIX, PETYIUPYIOIIUX U YTIPABISIOLIUX CUCTEM.

O6biyHo UF, ucnapsercs M3 LHUTUHIPOB, NOMEIIEHHbIX BHYTPH aBTOKIJIaBOB, U
MoJaeTcs Brazoo6pasHoi ¢opMe K BXOOHLIM TOYKAM Yyepe3 CUCTEMY KOJIJIEKTOPHbIX
Tpy6onpoBonoB Kackana. "IIpoayxkT" u "xBocThl" UFg, NOCTyNalonuye U3 BbIXOOHbIX
TOYEK B BHMJE Ta3006pa3HbIX MOTOKOB, NMPOXOAAT Yepe3 CUCTEMY KOJIJIEKTOPHbIX
TpyOONpOBOJOB KacKana JIHO0 K XOJOAHbIM JIOBYIUKAM, JIHOO K KOMIPECCOPHBIM
CTaHUMAM, TOe ra3zooopasHbit notox UF, cxXHXXaeTcs U 3aTeM IOMeELIaeTcs B
COOTBETCTBYIOUIME KOHTEAHEPDI 71 TPAHCIIOPTHPOBKHU UIIH XpaHeHUs. I1ockomnbky
razonud¢y3uoHHAs yCTAHOBKA 1O OOOTAllleHHIO HMeEET OOJBIIOE KOJIHYECTBO
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5.4.2.

5.4.3.

5.4.4.

razonud¢y3svoHHbIX CcOOpPOK, COOPAaHHBIX B KacKalbl, CO30aI0TCH
MHOT'OKHUIIOMETPOBbIE KOJIJIEKTOPHbIE TPYOONpOBOIbI KACKALOB C ThICAYaMH CBAPHBIX
1IBOB, NPHYEM CXeMa OCHOBHOM YaCTH HX COeIMHEHHN MHOTOKPATHO TTOBTOPSAETC.
ObopynoBanne, KOMIIOHEHTbI M CHCTEMbl TpybONpPOBOJOB HU3TOTOBIAIOTCS C
coOIIIOIEHHEM BbICOKHX TpeOOBAHMH K BAKYYM-TIIOTHOCTH M YHCTOTE 0GpabOTKH.

CucreMbl IOa9H/CHCTEMBI OTBOJA "NpOAYRTa" A "XBOCTOB"

CneumanbHO NNpEAHA3HAYEHHbIEC HITH NTOATOTOBJIEHHLIE TEXHOJOTHYECKHUE CUCTEMBI,

cnocobnble paboTaTs npu nasneHusx 300 xIla (45 GyHT/KB. HIOAM) UM MeHee,
BKJIIOYas:

NUTAIoOUIME aBTOKJaBbl (MU CHUCTEMBI), UCModb3yeMble Oid nogauu UF, B
rasogudy3MOHHbIE KacKagb!;

NECYOIUMATOPBI (MITH XOJOAHbIE JIOBYIUKH), HCIONIL3YEMble 11 BbIBENEHUS
UF, 13 razonguddy3HoOHHbBIX KaCKamos;

cTaHUMH oXuxeuusa, roe UF, B razoo6pasHoil ¢opMe M3 Kackaja
C)KUMAETCA U OXJaXKOaeTcs [0 KHUOKOr0 CCCTOSIHUSA,

CTaHUHMH "npoaykTa" HIH "XBOCTOB", HCMNOJb3yeMble IJIsl 3aroJIHEHHS
koHTenHepoB UK.

CucreMbl KOJIIEKTOPHBIX TPyOOIPOBOOB

CricuianbHO NpelHa3HavyeHHble UM NOArOTOBIEHHbIE CHCTEMBI TPYDOIIpOBOIOB U
CHCTEMbl KOJNIEKTOPOB A5 yaep:kaHusi UF, BHYTpH razoaug ¢ y3u0HHbIX KaCKaJoB.
DTa ceTb TPYOONpPOBOAOB OOBLIYHO MPENCTaBisgeT cCOO0M CHCTEMY C "IBOHHBLIM"
KOJJIEKTOPOM, M Ka:KJas syefKa coeJUHEeHa C KaXKIbIM U3 KOJJIEKTOPOB.

BakyymHble CHCTEMBI

a) CnenyanbHo npenHa3HavyeHHbIE UIIH MOATOTOBIEHHbIE KPYITHbIE BAKYYMHbIE
MarucTpanu, BaKyyMHble KOJNEKTOPbl W BaKYYMHbIE HAacoChl
NPOHM3BOOUTENBHOCTBIO 5 M*/MHH. (175 ¢yT*/MHH.) unH 6oJee.

b) BakyyMHble Hacocbl, CrelUHanbHO TIpedHasHayeHHble 1N paboThl B
cogep:kameint UF, aTMocdepe U H3TOTOBJIEHHbIE U3 aMIOMUHUSA, HUKEJS UITH
CrnjaBoB, cogep:kamux Ooiee 60% HHUKeNs WM MOKPbITbIE UMHU. IDTH
HaCOChl MOTYT OBbITb MJIM POTAUUOHHBIMH, UITH MOPILTHEBLIMH, MOTYT HMETh
BBLITECHSIIOLIHE U PTOPHUCTOYTIIEPOIHbIE YIIJIOTHEHHUS, a TAKXKe B HUX MOTYT
NMpPUCYTCTBOBATDH ClrelHanbHble paboyue KUIKOCTH.

CrieguaibHblE CTOMOPHbIE H PETyITHPYIOIIME KJIANAHbI

CriellManbHO NpeaHa3HaYeHHbIe HITH OATOTOBJIEBHbIE PYYHbIE UITH ABTOMATHYECKUE
CTOMNOPHbIE ¥ DEryJIUpYIOLINe KianaHbl CUJIbOHHOTO THUINA, U3TOTOBJIEHHBIE U3
croiikux K UF, MaTepuanos, nuamerpom ot 40 go 1500 mm (1,5 no 59 mioim) mis
YCTAaHOBKM B OCHOBHbIX M BCIIOMOTAaTeJIbHbIX cUCTEMax Tra3onudy3HOHHbIX
YCTaHOBOK M0 060ralieHuio.
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5.4.5. Macc-cnerrpoMeTpbl/HOHHble HCTOYHHEH s UF,

5.5.

CneudanbHO mnpelHasHadYeHHble MM TOITOTOBIEHHbIE MarHUTHblE HIIH
KBapynoJibHbi€ Macc-CIIeKTPOMETPbI, CIOCOOHbIE IPOU3BOOUTD IPSIMOM 0TOOP NpO6
rnojgaBaeMoil Maccel "NpOAYKTa" MM "XBOCTOB" M3 ra3oBbix rnotokoB UF, H
obnanaloniue MojgHbIM HAGOPOM CIENYIOIIHX XapaKTePUCTHUK:

1. YnensHas paspeiaionas crocoOHOCTb Mo Macce cBbile 320;

2. HoHHbIE HCTOYHUKM, M3TOTOBIEHHbIE K3 HUXPOMa MM MOHENs, HIHU
¢hyTepoBaHHbIE UMH, UITH HUKEJTHPOBAHHBIE,

3. HoHu3aunoHHbIE UCTOYHUKH ¢ 60MOapIUpOBKON DIIEKTPOHAMH;

4, Konnekropuas cucrema, npurogHas Ijs H30TOMHOTO aHamHU3a.

ITOSICHHUTEJIbHBIE 3AMEYAHHN

IlepeuncnenHoe Bbillle 00OpPYROBaHHE BCTYMAaeT B HEMOCPEINCTBEHHbIA KOHTAKT C
TexXHoJIoTH4yeckiUM Tra3oM UF,, U060 HenocpencTBEHHO pETryJIUpYyeT IOTOK B
npenenax Kackajua. Bce mnoBepXHOCTH, KOTOpblE€ BCTYNAIOT B KOHTAKT C
TEXHOJOTHYECKUM Ta3oM, LEJIHUKOM U3roTaBAMBAIOTCA U3 CcTOMKUX K UF,
MaTEepHUAIIOB WM TNOKPBIBAIOTCS UMH. [JIns uenedl pasnesnoB, OTHOCALIUXCSA K
razonuddy3noOHHLIM YCTPONUCTBAM, MaTEpHallbl, CTOMKHE K KOPPO3UH, BbI3bIBaEMOM
UF,, BKIIIOYAIOT HEP>KaBEIOILYIO CTalb, aJIOMUHNHN, aTIOMUHHIEBBIE CI1IaBbl, OKUCh
aJIOMUHHUSA, HUKENb UIIM CIUIABbI, comepskaue 60% Uinu 6ojee HUKENs, a TAKXKe
ctonkue K UF, NonHoCThIO HTOPUPOBAHHbIE YTIIEBOJOPOIHBIEC NOTUMEDPDBL. - e

CrnenMaJibHO NpenHa3HavYeHAble MM MOAroTOBIEHHbIE CACTEMBI, 060pYIOBaHHE H
KOMITOHEHTI 1151 HCIOJIb30BAHMS Ha YCTAaHOBKAX a9 pOTHHAMHIECKOT0 060ramenus.

BBOJIHBIE 3SAMEYAHNA

B mnpoueccax aspogHAMHYECKOTO oOboramieHus cmech rasoobpasHoro UF, H
JIETKOT0 rasa (BONOPOI WM TeNHH) CKUMAEeTCcs U 3aTeM IIPOINYyCKaeTcs 4Yepes
pasfiensionine 3IEeMEHTbI, B KOTOPbIX HM30TONHOE pasfelIeHue 3aBEpllaeTcs
MOCPERCTBOM TIOJIYYeHUS OONBILIMX UEHTPOOEXHbIX CHII 10 TEeOMETPUH
KPHUBOJHHEMHON CTEHKHU. YcremHo paspaboTaHbl [Ba Ipouecca 9TOro THMA:
MIPOLIECC COIIJIOBOTO paslelieHHss W Tpouecc BUXPEBOM Tpyoku. [Ins obomx
NpOLIECCOB  OCHOBHBIMM  KOMITOHEHTaMHM Kackalla pasneNeHus  SBIAIOTCS
UMITMHAPHYECKHE KOPITYca, B KOTOPBIX pa3MeNleHb! ClIeHanbHble pa3eTuTeNbHbIe
DIEMEHTHl (COTJIa WMIM BHUXpeBble TpYOKH), Tas30Bble KOMIIDECCOPbl H
TENIO0OMEHHUKH VIS YHaneHWs ooOpasylomuerocs npu cxaTuv Tera. s
adpOIMHAMHYECKUX YCTAHOBOK TpeOyeTcs UeNbId psal TAKUX KaCKaloB, TAK YTO HX
KOJIMYECTBO MOJKET CJIYKUTb BaXKHbIM YKa3aTeJIeM KOHEYHOIO HCIIOJIb30BaHHUS.

’

- -33-



5.5.1.

5.5.2.

ITockonpKy B a9pOoIHHAMHUYECKOM nipouecce 1crnonbiyetcs UF,, OBEPXHOCTH BCETO
060pynoBaHuA, Tpy6ONpOBOLOB H U3MEPHTENBHBIX NIPHGOPOB (KOTOPLIE BCTYNAIOT

B KOHTAaKT C rasoM) HOJUKHBI HM3TrOTABIMBATBCA U3 MaTEPHAJIOB, COXPAHSIOLIUX
yCTOMYUBOCTL NpU KoHTAKTE ¢ UK.

NOACHNTENBHDBIE 3SAMEYAHNSA

IlepeyncneHHble B HACTOSIIEM pasfielie 9JIeMEHTbI BCTYIAIOT B HENOCPENCTBEHHbINA
KOHTAKT C TEXHOJIOTHYeCcKHM rasoM UF, mu60 HENOCPENCTBEHHO PETYIIHUPYIOT MOTOK
B Ipeleiax Kackana. Bce NOBEpXHOCTH, KOTOpbIE BCTYIAIOT B KOHTAaKT C
TEXHOJIOTHYECKUM Ta3oM, LENUKOM H3roTaBmuBaloTcs H3 CTOHKUX K UF,
MAaTepHaJioB, WJIHM 3allIMINIEHbl MOKPBLITHEM M3 TAaKUX MaTepuayioB. s Iliened
pasnena, OTHOcsILerocs K 2JIEeMEHTaM ad9pOJUHAMHYECKOro o6orauieHus,
KOpPpO3UOHHO-cTONKHE K UF, MaTepuansl, BKIIOYAIOT Mellb, HEPXKABEIONIYIO CTallb,
AJIOMUHHUHA, aJlIOMHHHUEBbIE CIJIaBbl, HUKEJb MJIU CIIIaBbl, comepkamue 60% uimu
bonee HHKens, a Takxke cToikMe K UF, NONHOCTBI0O (TOPHpPOBAHHbBIE
yIJ1eBOLOPOIHbIE TIOTUMEDBI.

Paspemurensabie conia

CrenquanbHO npegHa3HaveHHbIE UITH NIOATOTOBJIEHHbIE PA3IETUTENbHbIE COTIIA U UX
cbopku. PaspenuTenbHble COMIA COCTOAT M3 LIEJEBUIHBIX H30THYTHIX KaHANOB C
panguycom usruda Mernee 1 MM (06b19HO0 0T 0,1 1o 0,05 MM), KOPPO3UOHHO-CTOMKUX
K UF,, ¥ HMeIoILIMX BHYTPEHHIOI0 DEKYILYI0O KPOMKY, KOTOpas pasieiser
MPOTEKAIOUIUA yepes3 COMIo ra3 Ha IBe ¢hpaKIUu.

Buxpesbie TpyOKRH

CrnenuanbHO npegHa3HavyeHHble WM TOATOTOBJIEHHbIE BUXPEBLIE TPYOKU U HX
c6opki. BuxpuBble TpyOKH HMEIOT HUJIMHIPUYECKYIO HIH KOHYCOOOpasHylo
¢ OopMy, U3TOTOBIIEHbI U3 KOPPO3UOHHO-CTONKUX K UF,MaTepuasnoB UM 3a1UIIEHbI
MOKPHITHEM M3 TAKUX MaTepUasioB U umeloT guameTrp oT 0,5 cM 1o 4 cM npu
OTHOLIEHHHU IJIUHL! K auaMmeTpy 20:1 uiu MeHee, a Takxke OOHO MK Oojee
TAHTEHLHAJILHOE BXOIJHOE OTBEpCTHEe. TpyOKH MOTYT ObITh OCHAIIEHbI OTBONAMU
COIIJIOBOTO THI1a Ha OJHOM HWJIH Ha 000UX KOHILIAX.

TTOSICHUTEIIBHOE 3AMEYAHHE

IIUTaTe bHbI ra3 NOCTYNIAET B BUXPeBYIo TpYOKY MO KacaTeJbHOH C OIHOT0 KOHIIA
WK Yepe3 3aKpyIUBAIOIHe TOTIATKY UITH Yepe3 MHOTOYUCIIEHHbIE TAHT€HIIMATIbHbIE
BXOHIHbIE OTBEPCTHUS BIOJIb TPYOKH.
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5.5.3.

5.5.4.

5.5.5.

5.5.6.

Komnpeccops! ¥ razonysgu

CneunanbHO npenHa3HayeHHble MM IOATOTOBIIEHEbIE OCEBble, LIEHTPHDYKHbIE
KOMIIPECCOPbI UITU Ta300YBKHU MM KOMIIPECCOPHI YU TA30AYBKHU C MONOXUTEILHbIM
CMELIEHUEM, H3TOTOBJIEHHbIE U3 KOPPO3UOHHO-CTOHKUX K UF, MaTepuanos, WU
3alHIIEeHHbIE MOKPLITHEM M3 TAKHX MaTepHUajiOB, MPOH3BONUTEILHOCTLIO Ha Bcace
2 M*/MmuH. unu 6onee cMecu UF, 1 Hecyiwero rasa (BOJOpPON, HIH TeNui).

INOSACHHTEIIBHOE 3AMEYAHHE

Takue KoMnpeccopbl M ra3ofyBKH 00bIYHO HMEIOT Tepenan nasiaeHuit ot 1,2:1 no
6:1.

YnjioTHEHHs Bpamjalonuxcs BaJoB

CrnennanbHO NpenHa3HavyeHHbIe UITH NOATOTOBJIEHHbIE YIJIOTHEHUS BpaILlaIoIHXCs
BaJIOB, YCTAHOBNEHHbIE HA CTOPOHE MOJAYH Y Ha CTOPOHE BbIXOHA IS YIIITOTHEHUS
Baja, COEOUHSIONIEr0 pOTOP KOMIIpEccopa WM POTOp Ta30AyBKH C TMPHBOIHBLIM
oBUraTtejeM, ¢ TeM uToObl 00eCcrneyHThL HameXHYl0 TepMeETH3alulo,
NpenoTBPaILaIoIyIo BLIXOM TEXHOJOTHYECKOTO Ta3a WJIH HaTeKaHHe BO3IyXa WIIH
YIIJIOTHSIOIIETO Ta3a BO BHYTPEHHIOIO KaMepy KOMIIpeccopa HJIM Ta30nyBKH,
KoTopas 3anojiHeHa cMecblo UF, 1 Hecymiero rasa.

Tennoo6OMeHHHKY ISl OXNAXIEHUS rasa

CneudanbHO nMpegHasHaueHHble WKW TIOATOTOBJIEHHbIE  TENJ0OOMEHHHMEH,
W3TOTOBJIEHHbIE U3 KOPPO3HUOHHO-CTONKHX K UF, MaTepuanoB MJIH 3alIUILIEeHHbIE
NMOKPBITHEM M3 TAKHX MaTepHalioB.

Koxyxu pasugensioniux 2jIeMEHTOB

CrieManbHO NpefHa3sHayeHHbIe WM TMOIrOTOBJIEHHblE KOXKYXH PpasieNsIonix
9JIEMEHTOB, HM3TOTOBJIEHHbIE M3 KOPPO3HOHHO-CTOHMKUX K UF, MaTepuaioB HIIK
3aILMIIEHHbIX TOKPLITHEM M3 TAKUX MATEPHATIOB, [JIs IOMEIEHUs B HUX BUXPEBbIX
TPYOOK HMIIM pa3ieNIuTeNbHbIX COII.

[TOSICHUTEIIBEHOE 3AMEYAHUE
DTH KOXKYXH MOTYT MPEICTaBIAgTh COO0M LIMIIMHAPHYECKHE KaMepbl IUaMeTpOM
oosnee 300 MM U onuHo# 6onee 900 MM HMITH NPSIMOYTOJIbHbIE KaMepbl CPaBHHUMbBIX

pasMEpoOB U MOTYT ObITh NpeOHa3HaYeHbl OJI YCTAHOBKH B TOPU3OHTAIIBHOM WJIU
BEPTHKAJIbHOM I10JIOKECHUHU.
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5.5.7.

5.5.8.

5.5.9.

CucreMbl nojiaTu/cucTeMbl 0TBOAA "npoaykra" ¥ "XBOCTOB"

CneunanbHO NpE€aHA3HAYCHHDbIE HIJIH TTOATOTOBJIIEHHbIE TEXHOJOTHYECKHE CHCTEMBbI
HIH OGODYJIOBHHHC 07 060TaTHUTENbHBIX YCTAaHOBOK, MH3roTOBJICHHbLIE U3

KOpPpPO3UOHHO-CTOHKHX K UF6 MaTepHaadoB U1 3aIMUINCHHBIX MOKPBITHEM H3 TAKUX
MaTepHaJIoB, BKIIIOYAIOT:

a) TTTarouine aBTOKIIABBI, TIEYH WIW CUCTEMBI. KCTIONb3VeMble st nonavu UF,
1715 npouecca 00orallieHus;

b) IecyonumMaTopb! (MK XOJMOLHbIE JIOBYILKH), UCMIONb3YEMBIE IJI BbIBENEHHS
Harpetoro UF, u3 npouecca o6oraiueHus s Mociaenylonero rnepeMemieHus;
c) CTaHUHH OTBEPKAEHUS UITH O3KHIKEHUSA, UCIONIb3yeMble ans BbiBeneHus UF,

U3 npouecca oboralueHus nyrem cxaTus 4 nepesona UF, B XXHUOKYIO UK TBEPIYIO
thopmy;

d) Cranuuu "npofykTa" uimu "XBoCcToB", ucnoyb3dyeMble s nepeMenieHus UF,
B KOHTEHHEPLI.

CucreMbl KOJUIEKTOPHLIX TPYGONpPOBONOB

CneunanbHO NpefHa3HAYEHHbIE WM TOATOTOBIEHHbIE CHUCTEMbl KOJUIEKTODHBIX
TPyOOINpOBOIOB, U3TOTOBIIEHHbIE U3 KOPPO3HOHHO-CTOMKUX K UF, MaTepUanoB WM
3alHIIIEHHbIE TOKPbITMEM M3 TaKMX MaTepuayioB, Ins ynepxaHus UF, BHYTPU
a’poJMHaAMHYECKMX KacKagoB, ITa CeTb TPYyOOINpPOBOIOB OObLIYHO NPEICTABISAET
COOOM cHCTEMY C "ABOWHBIM" KONJIEKTOPOM, H KaXXIblH Kackal WM Tpynmna
KacKajJoB COEIHWHEHb] ¢ KaXIblM 13 KOJJIEKTOPOB.

Baxyymm,le CHUCTEMbI H HACOChI

a) CrnenuanbHO NpeaHa3sHayeHHbIe HITH NOATOTOBIEHHbIE BAKYYMHbIE CUCTEMBI,
NIPOM3BOIMTENLHOCTBIO HA BCace 5 M3/MHH. UM 6oJiee, COCTOSIIHE U3 BAKYYMHBIX
MarucTpajei, BAKYYMHbIX KOJUIEKTOPOB 1 BAKYYMHBIX HACOCOB, M NIpeHa3HAYeHHblt
1ys padoTbl B copepxkamux UF, ra3oBbIX cpenax.

b) BakyyMHbIe HacoChl, CrelHadbHO MpegHa3sHaYeHHbIE HJIH NOATOTOBIEHHbIE
nns paboTbl B couepxkammx UF, ra3oBblX cpemaXx M H3TOTOBIEHHbIE U3
KOPPO3HOHHO-CTOAKHX K UF, MaTepHaioB UIIH 3aILMIIEHHBIX TIOKPbITUEM U3 TAKHX
MaTepHalcB. B DTHX HacocaX MOTYT HCIOJIb30BaThs hTOPHUPOBaHHbIE YTIIEpOIHbIE
VILIOTHEHHUS U CrielUalibHble paboyne XUIKOCTHU.

5.5.10. CnenuarsHbIE CTONOPHBIE H PEryMPYIOIHE KIanaHbl

CneuuanbHble npeldHasHayeHHble MJIH T[OATOTOBIEHHbIE .pYYHbIE WU
aBTOMAaTHYeCKHe CTOMNOpPHble W peryJupylolliie KianaHbl CHIbGOOHHOTO THIIA,
M3TOTOBJIEHHbIE W3 KOPPO3HOHHO-CTOMKUX K UF, MaTEpUJIOB HUIIH 3aLOUILIEHHbIE
MOKPLITHEM M3 TAKUX MaTepHanoB, nuaMeTpoM oT 40 no 1500 MM st MOHTaxKa B
OCHOBHbLIX M BCIIOMOTATENILHBIX CHCTEMax YCTAHOBOK a3pOIdUHaMHYECKOTO
oforanieHus.
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5.5.11. Macc-crieRTpOMETpbl/HOHAbIE HCTOIHAKA Wi UF,

CrneuuanbHO INpegHa3HauYeHHbie WK  TOATOTOBJIEHHblE MATrHUTHblE  HIH
KBagpymnolbHble Macc-ClIEKTPOMETPbI, CIOCOOHbIE TPOU3BOOUTL NPAMOT OTOOP IPOO
rnomaBaeMom Macchl, "npoiykra" unM "XBOcTOB" U3 ras3oBbIX noTokoB UF, U
o0najnalomye noJIHbIM HabOpOM CNENYIOLIUX XapaKTepUCTHK:

1. YnenbHas paspemiaioniasi CriocOGHOCTh 1o Macce cBbimie 320;

2. HoHHble HCTOYHHMKHW, M3rOTOBJEHHbIE W3 HUXpOMAa HIM MOHENs HIH
¢ yTepoBaHHbIE MU, UM HUKEITHPOBaHHbIE;

3. Honu3aunoHHble HCTOYHHKN ¢ H0MOapaIHpOBKON DIEKTPOHAMH;

4, KonnexTopHas cucreMa, npuronHas Juisl M30TOIMHOTO aHaAIN34.

5.5.12. Cucremnl otnenenus UF, ot Hecyrqero rasa

5.6.

CrneunanbHo NpefHa3HayeHHble WK MOATOTOBIEHHbIE TEXHOMOTHYECKHE CUCTEMbI
s otoenenus UFg OT Hecylero rasa (Bojaopoja WM Tejus).

ITIOACHHTEJIBHBIE 3AMEUYAHHU A

OTu cUCcTeMb] NpeNHa3HAYEHbI 1)1 COKpanieHus conepkanus UF, B HECYILIeM rase

II0 OOHOH YaCTH Ha MUJIJINOH MJIM MEHEee U MOTYT BKJIIOYaTh TakKoe 000pyloBaHHUeE,

KaK:

a) KpuoreHHble TEMIO0OMEHHHKH M KPHOCENApaTOPbl, CIIOCOOHbBIE CO30aBaTh
TeMmnepaTyphbl -120° C unu MeHee, UK

b) BIOKY KpHOTEHHOT0 OXJ1aXXIeHH s, CIOCOOHbIE cO3IaBaTh TEMIIepaTyphbl -120°
C unu MeHee, WU

C) Bnoku pasmenmuTesNbHbIX COMIT UIIH BUXPERbIX TPYOOK s oTaenenus UF, oT
Hecyl1ero rasa, Ui '

d) Xononubie noByiuku UF,, cnocoOHble co3naBaTh TemnepaTypsl -20° C unu
MeHee. '

CnenualbHO NpefHa3sHadeHHbIE HITH NIOJIOTORIEHAbIE CACTEMbI, 000PYLOBAHHE ¥
KOMIIOHEHTBHI [JI1 HCINOJNL30BaHHS PBa YCTAHOBEaX XHMOOOMEHHOTO HITH
HOHOOOMEHHOTO 000oTaleHM

BBOIOHBIE 3AMEYAHUA

Hes3HayuTeabHOE pas3iIvyHe H30TONMOB YpaHa MO Macce NPHBOOUT K HEOOJIbUIMM
U3MEHEHHUSM B PABHOBECHAX XMMHYECKUX pEaKILIUi, KOTOPble MOTYT UCIIOJIb30BATHCS
B KayecTBe OCHOBbI IJIsl pa3nefieHHs M30TONOB. YCMEmHO pa3paboTaHo IBa
IpoLecca: >XHUOKOCTHO-XXUIKOCTHBIH XUMHYGECKHI OOMEH M TBEPIO-XXUIKOCTHBIA
HOHHbIN 0OMeH.
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5.6.1.

B npouecce XHIKOCTHO-)XXHIKOCTHOTO XHMHUYECKOTO O6MEHa B IPOTHBOTOKE
NMPOUCXOOUT B3aUMOIEHCTBHE HECMEUIMBAIOLIUXCS XUIKHX (a3 (BOOHBLIX HIH
OPTaHHYECKHX), YTO MNpHBOOHT K 2MHEKTY KacKagupoBaHHs TbICAY CTagMd
pasgeneHus. Bopgnasi dasa COCTOMT U3 XJIOpHIA ypaHa B pacTBOpPE COJISIHOM
KICJIOTbl; oprannucckast ¢as3a COCTOHT 113 DKCTPAreHTa, COACPIKAILEro XJI0pij
ypaHa B OpraHMYeCKOM DpacTBOpHUTEE. KoHTakTHbIMU  (HIBTPAMH B
pasgesUTeJbHOM KacKage MOTYT SIBISITbCS JKHUIKOCTHO-XHMIKOCTHbIE OOMEHHbIE
KOJIOHHb! (TaKWe, KaK HMIYJIbCHble KOJIOHHblI C Ce€TYaThIMH IUIACTHHAMH) WIIH
JXHUOKOCTHbIE UEHTPUMDYXHble KOHTAaKTHble (HUIILTPbI. Ha o6oux £KOHLAxX
pa3nesMTesIbHOTO KacKaja B Lensx obecriedeHHs pedliokca Ha KaXXJIOM KOHIE
HeoOX0aUMbl XUMHUYECKIE NpeBpalleHHs (OKMUCIEHHe ¥ BOoccTaHoBIeHue). I'naBHas
3ajavya KOHCTPYKLMHU COCTOMT B TOM, 4TOObl ile JOMYCTHUTb 3arpsisHeHHUs
TEXHOJIOTUYECKUX TOTOKOB HEKOTOPbBIMH HOHAMH METAJIJIOB. B CBSI3H C DTHM .
UCTONbL3YIOTCA TJTACTUKOBbIE, TMOKDPbITblE TJIACTHKOM (BKJIOYWas TpHUMEHEHHE
TOPUPOBAHHLIX YTIIEBOJOPOIHLIX MOTUMEDPOB) H/HITH OKPbIThIE CTEKIIOM KOJIOHHbI
U TpyOGONpOBOILI.

B TBepmo-KMOKOCTHOM HOHOOOMEHHOM IIpouecce oboraileHue IOCTUraeTcs
NocpeacTBOM ancopOuMu/mecopOuMH ypaHa Ha CIEeUHanbHOM, OYeHb ObICTPO
IeNCTBYIOIEe HOHOOOMEHHON cMoJe MIIH afcopbeHTe. PacTBop ypaHa B CONSHOM
KHCJIOTE M JPYTHE XMMHYECKHE areHTbl IPONYCKAIOTCS Yepe3 LUJIHHIPHYECKHE
oboraTHTeNbHblE KOJOHHBI, cOlepXKalide YIIOTHEHHble clou amcopbeHTa. s
nojfep>KaHu1s HeNpepbIBHOCTH Npoliecca Heo6XomuMa cucremMa pedJiiokca B Uensx
BbICBOOOKIEHHUS ypaHa M3 ancopOeHTa 00paTHO B JXUAKUHA MOTOK, C TEM YTOObI
MOXKHO ©Oblmo coOpaTth "npoiaykT"' H "XBOCTbI". DTO JOCTHTAETCS TNyTEM
HCIONb30BAaHUSA MOOXOASIINX XHMHYECKHX areHTOB BOCCTAHOBJEHSA/OKHUCIEHUS,
KOTOpbI€ MOJHOCTbIO PEreHepUpYIOTCS B pa3fesIbHbIX BHEIIHUX METISX U KOTOpbIe
MOTYT YacCTHYHO pereHepHMpoBaThCS B CaMHX HM30TOMNHLIX pa3leUTeIbHbIX
KoJoHHaX. IIpHCYyTCTBHE B fipoliecce TOpSYHUX KOHIEHTPHUPOBAHHBLIX PacTBOPOB
COJISHOM KHCJIOTbI TpeOyeT, uTOObl 000pydOBaHHE ObIIO H3rOTOBIEHO U3
CrieHanbHbIX KODPO3HOHHO-CTORKHX MaTEpHUaJIOB UITH 3aNIUILIEHO NMOKPLITHEM U3
TaKHX MaTepHanos.

2KHIKOCTHO-XKHIKOCTHbIE 0GMEHHbIE KOJIOAHBI (XUMUYECKUN 0OMEH)

IIpoTUBOTOYHbIE KMIKOCTHO-XXHIKOCTHble OOMEHHble KOJIOHHbl, HUMeIOlIHe
MEXaHNUYeCKHI CUIIOBOH BBOJ (T.€. UIMNYIbCHblE KOJIOHHBI C CETYATLIMHU TapeJIKaMH,
KOJIOHHBI C TapejKaMH, COBEpPLIAIOIIMMU BO3BPATHO MOCTYNATENbHblE IBUXKEHHUS,
M KOJIOHHbl C BHYTPEHHMMH TYpOHHHBIMH CMECUTEJSIMH), CIEUHUaIbHO
npefHa3HauyeHHblE WM TMONTOTOBJIEHHblIE IJIsI YpaHOBOrO OOOTalleHHs C
HCMONMb30BaHMEM TIpOLECCa XHMUUYECKOro OOMEHa. Ins  KOppO3HOHHOM
YCTOMYMBOCTU K KOHLEHTPUPOBAHHEIM PACTBOPAM COJISIHON KMCIIOThI 9TH KOJIOHHbI
M UX BHYTPEHHHE KOMIIOHEHTbl W3TOTOBJIEHbl M3 NOIXOIALIMX IJIACTUKOBBIX
MaTepuanos (TaKUX, KaK hTOPUPOBAHHbIE YTIIEBOLOPOIHbIE [IOTMMEDPDI) HITH CTEKIA
WM 3alLUILEHb! NMOKPLITHEM U3 TAaKHX MaTepHanoB. KOJOHHBI CIpOEKTHPOBAHbI
Ha KopoTkoe (30 CEKYHI MM MeHee) BpeMsl [IPOXOXKIEHHUS B KacKale.
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5.6.2.

5.6.3.

IerrpradyXxHAbIE XHUIKOCTHO-XUIKOCTHbIE KOHTAKTHLIC (HIBTPEI (XMMHIECKHI
o6MeR)

LleHTpUdyKHbIE XHUIKOCTHO-XUIKOCTHbIE KOHTAKTHbIE (HMIBTPLI, CIELHANBHO
npegHasHayeHHbIe HITH [TOATOTOBIEHHbIE 11 060TaIlleH)s] YpaHa C UCII0Ib30BaAHHEM
rnpouecca XUMHYECKOTO oO6MeHa. B TAKHX KOHTAKTHbLIX (hHIIBTpPaX HCIONb3YETCS
BpallleHHUe JJIs MOJIYYeHHS W JKUIKHUX IOTOKOB, a 3aTeM LIEHTpPOOeKHas cHla AJis
pasmeneHuss ¢as. I KOPPO3HWOHHOM CTOMKOCTH K KOHLIEHTPHPOBAHHBIM
pacTBopaM COJISHOW KHCJIOTbl KOHTaKTHble (UIBTPbI HM3TOTABJIMBAIOTCS U3
COOTBETCTBYIOILIMX [IJIACTUKOBBLIX MAaTepHaNOB (TaKHX, KaK (TOpPHUPOBAHHbIE
YTJIE€BOIOPOJIHbIE TTOJTMMEDDI) HITH NOKPbIBAIOTCS MMH MM IIOKPbIBAIOTCS CTEKIIOM.
HentpucdyxHble KOHTAKTHbIE (DUNBTPLI CIIPOEKTHPOBaHbI Ha KOpoTKoe (30 cexyH[
WY MeHee) BpeMs IIPOXOKIEHHS B KacKaje.

CucreMsl B 060pyIOBaHHE JIJISI BOCCTAHOBJIEHHS ypaHa (XHMMEMECKHH 0OMEH)

a) CrneumnanpHO TIpeJHa3HaYeHHble HIM T[IOATOTOBJIEHHbIE SYEHKHU
DIEKTPOXUMHUYECKOTO BOCCTAHOBJIEHHS IJIsI BOCCTAHOBJIEHMH ypaHa M3 OJHOTO
BaJICHTHOTO COCTOSIHHS B OpYTO€ MU OGOTAIlleHHs ypaHa C HCNOJb30BaHHIEM
rporecca XUMHYECKOro o6MeHa. MaTtepHainsl syeex, HaXOnAIHecs] B KOHTAKTE C
TEXHOJIOTHYECKMMH DPACTBOpPaMHM, MHOJKHbl ObITh KOPPO3HOHHO-CTOMKHUMH K
KOHILIEHTPUPOBAHHBIM PACTBOPAM COJITHOM KHCIIOThI.

ITOSICHHUTEIIBHBIE 3AMEYAHNIA

KaTonHbifl.0TceK S'YeHKH JOJLKeH ObITb CTIPOEKTHPOBAaH TAaKMM 00pasoM, 4TOObI
MpefoTBpATHTb INOBTOPHOE OKHCJIEHHE ypaHa 1O 6oJiee BLICOKOTO BaJIEHTHOTO
coctosHusa. [Insa ymep’XKaHHs ypaHa B KATOOHOM OTCeKe s4elMKa MOXXeT HUMEThb
HEeINpOHHIAEMYIO JHadparMeHHYI0 MeMOpaHy, U3rOTOBJIEHHYIO U3 CINEIHAILHOTO
K4aTHOHHO-00MeHHOTro MaTepHana. KaTon coCTOUT U3 COOTBETCTBYIOLIETO TBEPIOTO
MpPOBOIHHKA, TAKOTO, KaK rpadur.

b) CrneuyanbHO TnipelHa3HauyeHHble MM TOArOTOBJIEHHbIE CHCTEMbl Ha
NIPOM3BOICTBEHHOM BbIXOHEe Kackama ajisi u3sneyeHus U'* M3 OpraHUvyecKoro
[IOTOKa, pEryTHpOBaHMS KOHILEHTPAIlMM KHCIOTbI M [JI 3alONIHEHHUS SveeK
9IEKTPOXHMHYECKOTO BOCCTAHOBIIECHHS.

ITOSICHUTEIIBHBIE 3AMEYAHUS

DTH CUCTEMBI COCTOSIT U3 060pYIOBAHUS KCTPAKIIMH PACTBOPHTENIEM IS OTTOHKH
U** U3 opraHMyecKkoro NnoToKa B XXHIKHHA pacTBOp, 000pyNOBaHUs BhIIIapHBaHUS
U/UIH  IpyToro OOOpYNOBAHHMS MM NOCTHIKEHUS PpEerylTHpOBKH H KOHTpOJLA
BOINOPOJHOTO TOKa3aTellsl, U HaCOCOB MM HpYTMX YCTPOMCTB NEpeHoca IS
3aMOJTHEHUS S4YeeK DIEKTPOXHMMUYECKOTo BoccTaHoBieHHsA. OcHoBHas 3ajgava
KOHCTPYKLIMH COCTOHT B TOM, YTOObI M36€XaTh 3arpsi3HEHHS NOTOKA XHMIKOCTH
HOHAMH HEKOTOPbIX MeTaJijioB. ClefoBaTeNbHO, T€ YaCTH 000pyIN0BaHUS CHCTEMBI,

’
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5.6.4.

5.6.5.

KOTOpbl€ HAXOOATCS B KOHTAKTE C TEXHOJIOTUYECKHUM IOTOKOM, M3TOTOBJIEHBI U3
COOTBETCTBYIOILIMX  MaTepuanoB  (TakuX, KaK CTeKNo, (TOpHUpPOBaHHbLIE
YTIIEBOOOPOAHbIE TNOJUMEPBI, Cynb(haT NONMU(EHUNA, CynbhOH Noauddupa H

NPONUTAHHBIA CcMONOH TpadHT), HAH 3aIIHIIEHbl MMOKPLITHEM M3 TaKHX
MaTepHajos.

CucreMb! IOATOTOBKH ITHTAHHS (XHMHYECKHII 0OMeEH)

CrneunansHO NpegHasHavYeHHbIE WY MOATOTOBIEHHbIE CUCTEMbI JJIsl TPOU3BOICTBA
MUTATENbHbIX PACTBOPOB XJIOPMIA YpaHA BBICOKOM YKMCTOTHI HJIS XUMOOOMEHHBIX
YCTaHOBOK pasliesieHHus] U30TOMOB ypaHa.

ITOSACHHNTEJIILHBIE 3BAMEUYAHN

OTU CUCTEMbl COCTOSIT M3 O000pYHNOBaHUS IJIS pAacTBOPEHUS, 9DKCTpaKIUH
pacTBOpUTENIEM H/UIH HOHOOOMEHHOTO O0OPYIHOBAHUS IJIS OYMCTKH, a TakKxkKe
DIEKTPOJIUTUYECKUX sSueeK mNsg BoccTaHosieHus U*S uwmu U* B U™, B »Tux
cucTeMax MpOU3BOISATCS PACTBOPLI XJIOpUIA YpaHa, B KOTOPbIX CONEPKUTCS JIHUUID
HECKOJIBKO YacTed Ha MUIITUOH METAJIMYECKUX BKIIIOUEHHUI], TaKUX, KAK XpOM,
JKeje30, BaHaOWi, MOJTUOIEH M IPYTHUX IBYXBAJIEHTHLIX UX KATHOHOB MM KATHOHOB
c Oonpmienn BAaNEHTHOCTBIO. KOHCTPYKIIMOHHbIE MaTepHanbl 1Jis DJIEeMEHTOB
CHCTEMBI, B KOTOpol o6pabaTbiBaeTcss U*? BbICOKOM YHUCTOTHI, BKIIIOYAIOT CTEKIIO,
dhTopyTNeponHble MOJMUMEPbI, TPAMHUT, MOKPLITHIA MOJTUBAHHI-CYAbGATHBIM WU
NoIUdpUpP-CyNbGHOHHLIM TIACTHKOM U NPONUTAHHLIA CMOJIOH.

CucTeMb! OKHCIIEHHS ypaHa (XUMHYECKHH OOMEH)

CrenHanbHO NpeaHa3sHauyeHHbIE MITH MTOATOTOBIEHHbIE CUCTEMBI 17151 OKHcIeHus U3
B U** nng Bo3BpalleHWss B KacKaj pasdejeHHs M30TONOB ypaHa B IpoOLEcce
XUMOOMEHHOT0 o0oTalieHus.

ITOACHUTEIIBHBIE 3AMEYAHHS
OTH cUCTEMBbI MOTYT BKJIIOYATh TAKHUE DJIEMEHThI, KakK:

a) ObopynoBanye [Jjis1 KOHTAKTUPOBAaHUS XJIOpa MW KHCIOpOJA C BOIHBIMHU
9¢dda0eHTaMH U3  00OpyHOBaHUS  DAa3lEeNIeHHs] HU30TONOB U DKCTPAKIUHU
obpazosasmierocs U** B 06eIHEHHbI OPraHUYECKUH NIOTOK, BO3BpAI[AIOIIUACS U3
MpOU3BOICTBEHHOTO BbIXOJa KacKana,

b) O60pynoBaHue, KOTOPOE OTHENSAET BOAY OT CONSTHOR KHUCIOTBE, YTO6BI BOJa

1 KOHUEHTPHUPOBAHHA COJIAHASA KHUCIIOTA MOTJIN Obl ObITH BHOBB BBEIIEHbI B npouecc
B HYZKHbLIX MeEcCTax.
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5.6.6.

5.6.7.

5.6.8.

BricTpo pearupylompe HOHOOOGMEHHbIE CMOJIbI/a0cop6enThl (MOHHLIN 06MeEH)

BricTpo pearupyioiiie MOHOOOMEHHbIE CMOJIbI MJIM a6COPOEHTHI, CIELHaNbHO
NpenHa3HaveHHbie WM NOAT0TOBEHHbIE Jisl 000TraleHUs ypaHa ¢ HCIOJIb30BaHHEM
npouecca HOHHOTO 00MeHa, BKJII0Yasi TOPHUCThIE CMOJIbl MAKPOCETYATOM CTPYKTY Phl
W/unu MeMOpaHHbIE CTPYKTYPbl, B KOTODbIX AKTHBHbIE TPYIIbl XUMHYECKOTO
oOMeHa OrpaHWYeHbl MOKPbLITHEM Ha TMOBEPXHOCTH HEAKTHBHOM IIOPHUCTOM
BCMIOMOTATENbHOM CTPYKTYPbI, W [pyrHe KOMIIO3UTHbLIE CTPYKTYpbl B JIOOOH
npuemsieMon ¢dopMe, BKIIOYas YACTUIIBI BOJIOKOH. DTH HOHOOOMEHHbIE
cMonbl/abcopOeHThl UMeIoT nuaMeTpbl 0,2 MM MM MeHee M JOJIKHbI ObITh
XUMHUYECKH CTORKHMH 10 OTHOIIIEHUIO K paCTBOPAM KOHLEHTPHUPOBAHHOH COJITHOMN
KUCJIOTbI, a TAKXKE JOCTATOYHO NMPOYHblI HU3HYECKH, ¢ TEM YTOObI HX CBOMCTBA HE
YXYOIIaJIKUCh B OOMEHHLIX KOJIOHHAX. CMmonbl/abcopOeHTbl  CreIUabHO
rpenHasHayeHbl AN MOJYYeHUs KHHETHKH O4YeHb ObICTPOTO OOMeHa HM30TOIOB
ypaHa (INMUTEJIBHOCTH NonyooMeHa MeHee 10 cexyHI) u 0671a0aI0T BO3MOXKHOCTHIO
padoTaTh npu TemmnepaTtvpe B nuanasone ot 100°C mo 200°C.

HoBooOmMeHHAbIE KOJIOHALI (MOHHLIFA 00MEH)

Hunuanpuyeckue XOJOoHHbI auamerpoM ©Oomee 1000 MM 1 ynepsKaHHS H
Noajaep KaHus 3ar0THEHHbIX CIIOeBHOHOOOMEHHbIX CM0J1/abcOopOEHTOB, CIIEITHAJIBHO
npegHa3HayeHHble HITH NOATOTOBJIEHHbIE 111 000TallleH!s ypaHa C UCII0Ib30BaHUEM
UOHOOOMEHHOTO mponecca. IJTH KONOHHBI M3TOTOBJIEHbI U3 MaTepHalioB (TaKHX,
KaKk THUTaH UM (TOpHUpOBAHHBIC YIJIEBOLOPOIHbIE IONHMEDLI), CTOWUKHX K
KOPPO3HH, BbI3bIBAEMOM paCTROpPAMH KOHLIEHTPUPOBAHHOM COJITHOW KUCIIOThI, UITH
3aIlIMIIEHb] TTOKPbLITHEM U3 TakKHX MaTepuanoB U CcrocoOHLl paboTaTh IpHU
TeMmnepatype B guanaszoHe oT 100°C no 200°C u nmasnenusax swize 0,7 MIla (102
DYHT/KB. mionM).

HonrooOMmennsle cucTeMbl pedimorca (MOHHBIA 0OMeH)

a) Criequaib,HO NpegHa3HavyeHHble WK MOAr0TOBIEHHbIE CUCTEMB]I XMMHMYECKOTO
UIIH  DJEKTPOXUMHUYECKOIO BOCCTAHOBIIEHHS HNsg pereHepaluyd areHTa(oB)
XHMUYECKOI'0 BOCCTAHOBIIEHUS, HCNOJB3yeMOT0(bIX) B Kackafgax MOHOOOMEHHOTO
oboranieHus ypaHa.

b) CrielMaLHO NpeaHa3HayeHHbie WM TIOIrOTOBJIEHHbIE CUCTEMbI XMMUYECKOTO
UM DNIEKTPOXMMHYECKOTO OKHMCIIEHHUS 1JIsS PEreHepanuy areHTa(oB) XUMHYECKOTO
OKHCJIEHHSs!, MCIIONIb3YeMOro(bIX) B KacKaiax MIOHOOOGMEHHOT0 000rallieHus ypaHa.

IIOSICHUTEJNIBHBIE 3AMEYAHHUA

B rmnpouecce HMOHOOOMEHHOTO0 oOorameHHss B KayecTBE BOCCTAHABIIMBAIOILIETO
KATHOHA MOSKET HCIIONb30BaThCs, HarpHMep, TpexsajeHTHbIA TuTaH (Ti*?), u B
9TOM CIlyuae BOCCTAHOBUTENbHAS CHCTEMa BYNeT BbipaGaThiBaTh Ti*? nocpencTsoM
BoccTaHoBieHus Tite.
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5.7.

B npouecce, Hanpumep, B KayecTBE OKHCIHUTENS MOXKET HCIOIb30BaThCA
TpexBaneHTHoe kene3o (Fe*®), m B sToM cnyyae cHCTEMa OKHUCIEHHS OYHeT
BelpabaThiBaTh Fe*® nocpencTsoM okucnenus Fet?,

CoenmansHO NpegHasHa9eHAbIC WM NOArOTORIEHALIE CHCTEMbI, 060pPYIOBaHME H
KOMITOHEHTBI IS HCNOJL30BAHAS B JIA3€PHBIX 000raTHTELEBIX YCTAHOBEAX

BBOIOHBIE 3AMEYAHUA

CytecTByIOIIME CHUCTEMBI IJISi 0OOTaTHTEJbHBIX NPOLIECCOB C HCIIOIb30BaHHEM
J1a3epoB [ENATCSA Ha [IBE KATETOPUM: TE€, B KOTOPBIX padouer Cpenomn SBISIOTCS
napsl aTOMapHOTO ypaHa, U T€, B KOTOPbIX pabouyer Cpelod SIBISIOTCS I1apbl
YPaHOBOTO coenuHeHHs. OOIIMMH Ha3BaHUSMHU JJI1 TAKHX IIPOIIECCOB SABJISIOTCS:
riepBasi KATEropus - JiazepHOE pasfelieHUe U30TOTIOB 110 METOAY ATOMapHbBIX IapoB
(ALVIS unmu SILVA); BTOpas KaTeropus - MOJIEKYJISPHBIA METOJH JIa3€pHOTO
pasgeneHus uzoronos (MLIS unu MOLIS) u XxUMUYeCKas peaxlius NOCPeacTBOM
U36UpaTeNbHONM 10 M30TONaM JasepHod akTuBanuud (CRISLA).  CHcTeMdbl,
000pynoBaHUe U KOMIIOHEHTBI JJIs1 YCTAHOBOK J1a3€PHOT0 000TaIIIEHUS OXBATHIBAIOT:
a) yCTpOMCTBa AJIS TONAayM NAapoB METAJUIMYECKOro ypaHa (i HM30HpaTesIbHON
(OTOMOHU3ALIUM) UK YCTPONCTBA AJS M0aYH NapoB YPaHOBOTO COCIUHEHHUS (OISl
GOTOOUCCOMALIMKY HMJIK XMMUYECKON akKTHBalUUu); b) ycTpodcTBa pnjs cbopa
00oranieHHOro U 00eIHEHHOTO METAIIHYECKOTO ypaHa B KayecTBe "NpoaykTa" u
"XBOCTOB" B INepBOM KAaTeTOPUH M YCTpPOMCTBA AN c6Opa pasNiOKEHHBIX HIIH
BbIIIEAIINX U3 peaKLiMH COENUHEHHUH B KavyecTBE "IponykTa" U He0OpabOTaHHOTO
MaTepHana B KayecTBe "XBOCTOB" BO BTOPOM KaTerOpHM; C) pabouMe lasepHbie
CHCTeMbl Iy U30MpaTENbHOTO BO30OYXXKHEHUS H30TONOB YypaHa-235; u
d) obopynoBaHue [ NONTOTOBKH NMUTAHUS X KOHBEPCUU MpONYKTa. Bcnencrauc
CIIOKHOCTH CNEKTPOCKOIUHM aTOMOB H COEIMHEHUHM ypaHa MOXXET NOTpeOOBAThCS
HCIIONIb30BaHUE 10001 U3 psANa UMEIOLINXCS Ja3€PHBIX TEXHOJIOTHU.

ITOACHUTEIBHBIE 3AMEYAHN A

MHorue H3 KOMIIOHEHTOB, TIEPEYUCIIEHHbIX B DTOM pasiene, BCTYNAIOT B
HEMNOCPEICTBEHHBIA KOHTAKT C NMapaMU METAIIMYECKOTO YypaHa HITH C JKUIKOCTLIO,
HIIK C TEXHOJOTHYECKUM Fa3oM, coctosmuM U3 UF, unu cMmecd U3 UF, U apyTHuX
rasop. Bce moBepXHOCTH, KOTOpPbIE BCTYNalOT B KOHTAKT Cc ypaHOM uiu UF,
TIOJTHOCTBIO HM3TOTOBJIEHBI U3 KOPPO3UHHO-CTOMKUX MATEPHAJIOB MIIH 3aLIUIIEHbI
NOKPBITHEM M3 TaKHX MaTepuaioB. [Ins Leled pasjena, .OTHOCALIErocs K
KOMIIOHEHTaM 00O0pYIOBaHUS IJIS JIa3€PHOrO 0OOTamieHus, MaTepHalbl, CTOMKHE
K KOppO3WM, BBI3pIBAEMONM IapaMM HIH JXHOKOCTSAMH, COJepIKallUMHU
METAUTMYECKMH YpaH MM YPaHOBLIE CIIJIABbl, BKIIOYAIOT MOKPBITHIA HTTPUEM
rnaduUT M TaHTajld; MW MaTepHalbl, CTORKHE K KOpPpPO3UH, BbI3biBaeMON UK,
BKIIOYAIOT MeNb, HEpP)KABEIOUIYIO CTalb, aNIOMUHMH, allOMHHHEBLIE CIIIaBhI,
HHKENb WM CIIaBbl, comepkamue 60% HUKens u Oomee, u cTomkue K UF,
MONHOCTBIO HTOPHUPOBAHHBIE YTIIEBOLOPOAHbIE TIOTHUMEDBI.
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5.7.1.

5.7.2.

5.7.3.

5.7.4.

CucreMsl BeiIapuBanus ypana (ALVIS)

CrnenManbHO NpegHasHAYEHHble HIIM NOATOTOBJIEHHbIE CHCTEMBI BbINNaApHBAHA
yYpaHa, KXOTOpbl€ COIEpPXKAT BbICOKOMOIIHbIE TIOJIOCOBLIE HIH PacTpOBbIe

DIEKTPOHHO-NYYEBbIE MYIIKH ¢ MepenaBaeMoll MOLIHOCTBIO HA MHIIEHL 6oJjec
2,5 kBt/cm.

CucreMbl I 06pab0TKH XHIKOMETAUMYECKOTO ypaHa (ALVIS)

CrnieruaibHO TpelHasHaYeHHble WM NOATOTOBJIEHHbIE CHCTEMBI OJIsl 06paboOTKH
JKHOKOTO METaJlla AJIs pacrIaBIeHHOTO ypaHa UilH YPaHOBbIX CIIJIABOB, COCTOSIIIME
U3 TUATJEN U OXJIaXXIAIOLEero 000pYLOBAHUS ISl THTIIEH.

IIOSICHUTEIJIbBHOE 3AMEYAHUE

Turni 1 Opyrue KOMITOHEHTHI DTOH CHCTEMbI, KOTOpPbIE BCTYNAIOT B KOHTaKT C
pacnjaBjeHHbIM YPaHOM HJIH ypaHOBbBIMHU CIIJIaBAMHU, U3TOTOBJIEHbI U3 KOPPO3UIAHO-
CTOMKUX U TEPMOCTOMKHX MaTepHaloB MM 3AITHIUEHHbIX MOKPLITHEM U3 TaKUX
MatepHuanos. IIpueMnemble MaTepualbl BKJIIOYAIOT TAHTAaJ, NMOKPLITbIA UTTPHEM
rpa¢uT, rpadHT, MOKPLITLIA OKHACIAMH APYTHX PEIKO3EMENLHBIX DIIEMEHTOB (CM.
INFCIRC/254/Rev.1/Part 2, nyHKT 2.7) UM HX CMECSIMH.

Arperatb! I1s c6opa "npoxaykra" ¥ "XBocToB" MeTammMIeckoro ypana (ALVIS)

CneuvasibHO TIpelHa3HAYeHHble UM TMOATOTOBJIEHHbIE arperaTsl 1Js cbopa
"mpoaykTa" U "XBOCTOB" IJIsi METAJUIMYECKOrO ypaHa B JKMOKOH HUIM TBepaoH
¢opme.

[NOSICHUTEJIBHOE 3AMEYAHUE

KoMMnoHeHTbl 4515 9TUX arperaTos U3roTOBJIEHbl U3 MATEPHANIOB, CTOMKHUX K HarpeBy
U KOPPO3HH, Bbi3bIBAEMON NMapaMH METAJIMYECKOro ypaHa WX JXUOKOCTbIO, HUIIH
3alIHIIEHbl NOKPLITUEM U3 TAKHX MATEpHAJOB (TaKMX, KaK MOKDPLITbIA HUTTpUEM
rpadHUT UK TaHTaJT) H MOTYT BKJIIOYaTh B c€6s1 TPyOOIIPOBOIBI, KJIaNaHbl, IUITYLIEPA,
"3eNo0bl", BBOIbI, TENMI00OMEHHUKH U KOJUIEKTOPHbIE ITACTUHbI OJI] MATHUTHOTO,
9JIEKTPOCTATHYECKOTO MM APYTHUX METOINOB pa3fiesieHus.

Koxyxu pasjemarebHOro Moayis (ALVIS)
CneuManbHO TipefHa3HAaYEHHbIE WM TOATOTOBIIEHHDbIE IUIIMHIAPWUYECKUE WU

NpsSIMOYTOJIBHbIE KaMePbl IJIs TOMEILEHHS B HUX HCTOYHHKA 11apOB METAIIIHYECKOTO
ypaHa, ®JIEKTPOHHO-JIYYeBOW MYIIKU U KOJIJIEKTOPOB "MPOIYyKTa" U "XBOCTOB".
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5.7.5.

5.7.6.

5.7.7.

5.7.8.

5.7.9.

IMOSICHUTEIIBHBIE 3AMEYAHUI

DTH KOKYXH HMEIOT MHOYKCCTBO BXOMIILIX OTBCPCTHIA IJIS NOJAYH DIIEKTPOIUTAHUS
Y BOJbI, OKHA [JIS JTa3epHbIX MYYKOB, COEOUHEHU BAKYYMHbIX HACOCOB, a TakXKe
1151 AHATTIOCTHKI H KOHTPOJIS KOHTPOJIbHO-H3MEPHTEbHLIX MpHoopos. OHII IIMEIOT
NPUCIIOCODIEHUS IS OTKPbITHS M 3aKPbITHUS, YTOObl 06ecreyuTh 06CIYKUBAHUE
BHYTPEHHUX KOMIIOHEHTOB.

CBepx3ByKOBble pacmHpUTeNbabIE conyna (MLIS)

CrneunanbHO TNpegHA3HAYEHHble UMW T[OATOTOBJIEHHbIE CBEPX3BYKOBbIE
paciiMpuTenbHble comia s oxnaxnaeHus cmecei UF, U Hecymero rasa 1o 150°K
WM HUXE U KOppOo3uiiHO-cTOoUKHE K UF,.

Konnekropsbl npoaykra natadTopucroro ypana (MLIS)

CneunanbHO TNpeaHasHAYE€HHbIE WM IOATOTOBJIECHHbIE KOJJIEKTOpPbl TBEpPHOTrO
npoaykta natudTopuctoro ypana (UFs), cocrosmue U3 dbUILTpa, KOMIEKTOPOB
yIapHOTO WJIM LHKJIOHHOTO THIA MJIM HX COYETaHHUH H KOPPO3MOHHO-CTONMKHE K
cpene UF,/UF,.

Kommpeccopsl UF/mecymero raza (MLIS)

CrnieuyajibHO MpeaHasHaYeHHbIE UJIH TNOATOTOBIIEHHbIE KOMIIPECCOPBI IS cMecer
UF, ¥ Hecylllero rasa, npefHasHayeHHbIC A1 NJIUTETbHON DKCIIIYATAlliH B CpEle
UF,. KOMNOHEHTbI 3THX KOMIIPECCOPOB, KOTOPbIE BCTYNAIOT B KOHTAKT C HECYILEM
rasoM, M3rOTOBJIEHbl H3 KOPPO3HAHO-CTORUKHUX K UF, MaTepnasos UM 3alHIIEHbI
MOKPbITHEM U3 TAKHUX MATEPHAJIOB.

Ynnoreenus ppamaromuxcs sayos (MLIS)

CrielIMalIbHO MpeIHA3HaYeHHbIEe UM NOATOTOBJICHHbIE YIIJIOTHEHUS BpaIllaIoIIUXCA
BaJiOB, YCTAHOBJIEHHbIE Ha CTOPOHE I10gavYy H Ha CTOPOHE BbIXOda AJ1 YINTOTHEHHA
Bajla, COEUHSAIOAIIETO pOTOP KOMIIpeccopa € MpUBOJHBLIM IBUTATEJIEM, C TEM YTOOBI
obecreyuTb HAOCXHYIO repMeTH3anuio, NnpeaoTBpamalroniyro BBIXON
TEXHOJIOTUYECKOTO rasza HMJH HAaTEKAaHHE BO3AyXa HIIH YIUJIOTHAIOIIEIO rasa BO
BHYTPEHHIOIO KaMepy KOMIIpECCcopa, KOTOpas 3al0JIHEHA CMECHIO UF(, H HECYILETO
rasa.

Cucrembl dTopuposanus (MLIS)

CrieLuanbLHo rnpefHasHaveHHble HITH TOATOTOBIIEHHbIE CHCTEMBI 111 (pTOPHPOBAHHS
UF; (B TBepaoM coctosinui) B UF (ras).
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IIOSICHUTEJIBHBIE 3AMEYAHU A

OTH cHCTeMb! NIpeHa3Ha4YeHbl 115l GTOpHpoBaHHs cOOpaHHOTO nopomka UF, B UF,
B LIEJIAX MOCIeNyIoniero coopa B KOHTeHepax NPOAYKTa UK IS NepeMelIeHus B
KayecTBe NHUTaHHsA B ONOKW MLIS nis monoiHUTENbHOTO oboramieHus. IIpu
NpMMEHEHUH OJHOTO NMOIX0Ma peakius hTOpUpOBaHUS MOXKET ObITh 3aBepllieHa B
npenenax CUCTeMbl pasfelIeHHs U30TONOB, IIe UAET Peaklus U HeIoCpeICTBEHHOE
WU3BJIEYEHHE U3 KOJJEKTOpOB "mpoxykrta". IIpw NMpUMEHEHHH ApYyTOTro IoJxona
nopowok UFs MoXXeT ObITb M3BJIeUeH/NIepeMellleH U3 KOJUIEKTOPOB "npoaykra" B
NOIXONSAIIUHA peakTop (HalpUMeEp, PeakTop C NIBCEBLOOXKMXKEHHbIM ClT0eM KaTalu-
3aTopa, TeJIMKOUIANIbHBIN PEaKTOp MM KapoBas OallIHs) B UENSX HTOPUPOBAHUS.
B o6oux ciyvasx ucnojbsyercs obopynoBaHHe OIS XpaHEHUs U nepeHoca dropa
(MIIM IpYTUX NpUEeMIIEMbIX TOPHUPYIOILIMX areHToB) U s coopa v nepenoca UF,.

5.7.10. Macc-criegrpoMeTpbl/HOHHLIE HcTogAMKHA UF, (MLIS)

CneumnanbHO TMpefHa3HaY€HHble MM TNOATOTOBIIEHHblE MAarHUTHbIE MIIH
KBaapynoJibHble MACC-CIIEKTPOMETPbI, CIOCOOHbIE NPOU3BOTUTL IIPSIMOI 0TOOP NpO0
MOOaBa€MOM Macchl, "NpoaykTa" UM "XBOCTOB" U3 rasoBblX noTokoB UF, U
o0amalonye MnojHbIM HabOPOM CIENYIOIINX XapaKTEPUCTHK:

1. YnenpHas paspelllaioniasi Cnoco6HOCTL MO Macce cBbitire 320;

2. HoHHbIE MCTOYHHKH, H3rOTOBIEHHbIE M3 HUXPOMAa WM MOHENS HIH
dbyTepoBaHHbIE UMH, HIIH HUKEITUPOBAHHbIE;

3. HoHu3aunoHHbIE HCTOYHHUKH ¢ 60MOapIUpOBKOM DIIEKTPOHAMH,;
4, KonnexkropHasi cucTeMa, NpUrofHas mjisi U30TOMHOTO aHaK3a. .
5.7.11. CucreMsl nogayu/cucTeMsl oTBoa "npojyrTa" u "xBocTtoB" (MLIS)

CrienuasibHO TNpeaHa3HaYeHHbIe HITH NMOJATOTOBIEHHbIE TEXHOJOTUYECKHE CUCTEMBI
HITH  0o0OpymoBaHHE IJIS OOOTATHTENbHBIX YCTAHOBOK, H3TOTOBJIEHHblE U3
KOppO3UHHO-CTOAKHX K UF, MaTepHanoB, UIIM 3all{UILIEHHbIX NOKPLITHEM U3 TaKUX
MaTepHalioB, BKIIOYAIOT:

a) ITuTaroniye aBTOKIIaBbI, N1IEYH HITH CHCTEMBI, UCNIONb3yeMble i1 nogayu UF,
IJIs Tipolecca o6oramieHus;

b) HecydnmuMaTopbl (UM XOJIOIHbIE TOBYILIKHU), UCTI0JIb3yeMble NI BbIBELEHMS
Harpetoro UF,u3 npouecca 06oranieHus 415 IOCHENYIOIETo NepeMeieHus;

) CTaHIIMH OTBEP KIECHUS UITH OXHUXKEHMS, HCIOJIb3yeMble U1 BhiBeneHUs UF
M3 npoliecca oborauleHus nyrem cxkatus ¥ nepesoma UFg B XXUAKYIO WIH
TBepayIo dopMy;

d) CtaHuuH "NponykTa” Uik "XBOCTOB", HCIOJIb3yEMbIE IJist nepemelenus UF
B KOHTEHHEDLI.

s
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5.7.12. Cucremnl otaenerns UF, oT Hecymero rasza (MLIS)

CneuunanbHO NMpejHa3HaYeHHbIE WIH NOATOTOBIEHHbIE TEXHOIOTUYECKUE CUCTEMDb!
g otaenenns UF, oT Becymero raza. HecymuMm rasoM MOXKET GbITh a30T, apTOH
WX Opyroy ras.

TIOSICHUTEIIBHBIE 3AMEYAHUSA

DTH CUCTEMb] MOTYT BKJIIOYaTh TaKOe 000pPYNOBAHHUE, KaK:

a) KpnorenHsle Tenioo6MeHEHKH HITH KPHOCENapaTophl, CIIOCOGHbBIE CO3IBATD
Temnepatypsl -120°C uiu Menee, UITH

b) bB10Ku KpUOTEHHOTO OXJIAXKIEeHHUSs, CITI0COOHbIE CO3MBATh TEMIIEPATYpPhl
-120°C unu mMeHee, WU

) Xononnsie noBymku UF,, crniocoOHble co3naBaTh TeMnepaTypbl -20°C unu
MeHee.

5.7.13. JIazepunie cucremsl (ALVIS, MLIS u CRISLA)

5.8.

Jlazeppl MW  Ja3epHbIE CHCTEMBI, CIICLIHAJIbBHO TIIPpE€IOHA3HAYCHHLBIC HIIH
IMOATOTOBJICHHLIC OJIA paA3NENCHUA U30TOIIOB ypaHa.

IMOSICHHUTEIIbHBIE 3AMEYAHUA

Jlazeppl M BaXXHbIE KOMITIOHEHTHI JIa3epOB INpHU JIa3epHOM Ipouecce oborameHns
BKJIIOYAIOT T€, KOTOpble OMNpemeleHbt B NYHKTE 3.6 OOKyMedHTa
INFCIRC/254/Rev.1/Part 2. JlazepHasa cucteMa rnpouecca ALVIS 0ObIYHO COCTOUT
M3 OBYX J1a3epoB: Jlazepa Ha napaX MEIOM U Jlasepa Ha Kpacutensx. Jlazepnas
cucrteMa 1nsa MLIS o00blyHO COCTOMT M3 JNasepa, pabortalomiero Ha CO, umu
DKCHMEPHOTO Jla3epa U MHOTOXOJOBOM ONTHYECKON SYEHKH C BpalllaloIIMMHCS
3epKajlaMHi Ha 00euX cTopoHaxX. JIns Ja3epoB UM JA3€PHLIX CUCTEM NPH 000UX
npolieccax TpedyeTcs cTaGHIM3aTOp CMEKTPOBOM YacTOThbl AN paboThl B TeUeHHE
IUTUTENIbHBIX NIEPHOIOB BpEMEHH.

CrequaibHO NpeNHAa3HaYEHHbIE M MOATOTOBIEHHLIE CHCTEMbI, 000DPYIOBAHHE H
KOMITOHEHTbH! IJIS HCIIOJb30BAAHSA Ha 00OTaTHTENLHLIX YCTAHOBKAX C MJIA3MEHHbIM
pasjeyeHHeM

BBOIOHDBIE BAMEYAHNSA

IIpu mpoiecce MIa3MEHHOTO pa3felieHus Iasma, COCTOoAIlas U3 MOHOB -ypaHa,
POXOIUT Yepes DIEKTPUIECKOE N0JIe, HACTPOEHHOE Ha YaCTOTY HOHHOTO Pe30HaHCa
U, ¢ TeM 4yTO6bl OHH B MepBYIO OYepenb MOTJIOMANY DHEPTHIO U YBETHYHBAJICH
IMaMEeTp UX IITOnopoo6pasHbIX OpOUT. IHOHBI ¢ MPOXOXAEHHEM MO OONbLIEMY
OMaMeTpy 3axBaTblBalOTCs 1N 0OpasoBaHHMsS NpOAYKTa, oboraieHHoro U™,
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5.8.1.

5.8.2.

5.8.3.

5.8.4.

Ilnasma, xoTopass o6GpasoBaHa TMOCPENCTBOM HWOHHW3AllMM YPaHOBOrO Iapa,
COIIEP>KUTCS B BAKYYMHOM KaMepe C MArHUTHbBIM TI0JIEM BbICOKOM HANpPAXKEHHOCTH,
00pasOBaHHBIM C TOMOILBIO CBEPXNPOBOIANIEro MarHHTa. Ociiosiibie
TEXHOJIOTHUYECKHE CHCTEeMbl MNpoliecca BKIIOYAIOT CHCTEMY reHepaldd ypaHOBOM
Ma3Mbl, pasHgeniTeIbHbIT MOIYNb CO CBEPXNPOBOINAMIIM MATHHTOM (CM. NMYHKT
3.10 nokymenTta INFCIRC/254/Rev. i/Part 2) U cUcTeEMbl M3BIIEYEHUS MeTalna IJs
cbopa "mpomyxkra" ¥ "XBOCTOB".

MI/IKpOBOIIHOBble HCTOYHHUKH D9HECPIrUl H aHTCHHBDI

CrienHanbpHO NMpegHa3HavYeHHbIE UK NOArOTOBIIEHHbIE MUKPOBOTHOBbIE UCTOYHHKHU
DHEPrud M AaHTEHHbl [N TeHepall HWIM YCKOpeHHWs HMOHOB M o0lajaioime
CIENYIONIUMH XapaKTepUCTUKaMH: vacToTa Bbillie 30 I'riy ¥ cpenHss BbIXOOHAs
MOTIIHOCTD 1151 06pa3zoBaHus HOHOB 6omnee 50 KBT.

Conedoupp! 1151 BO30YRKNEeHHSA HOHOB

CneupanbHO MNpedHa3HauYeHHble MM TNOATrOTOBIEHHbIE COJIEHOHObl  OJd
pPaIMOYacTOTHOTO BO30Y:KAEHHUS] HOHOB B OuarnazoHe vactoT 6oyee 100 kI'm u
criocobHbie paboTaTh NpU cpenHer MOIIHOCTH 60mee 40 KBT.

CucreMsl IS TPOU3BOJICTBA YPaHOBOH IJIa3Mbl

CnenuanbHO NpegHa3HavyeHHble UK MTOATOTOBICHHDbIE CUCTEMBI IS MpOUIBOIACTBA
YPAaHOBOM IJIa3Mbl, KOTOPbIE MOTYT COIEPZKATh BLICOKOMOIIIHBIE NTACTUHOYHBIE UITH

pacTpOBble DIEKTPOHHO-NYYEBbIE TYIIKH C N1epeAaBaeMoOf MOIIIHOCTbIO HA MUIHEHb
6onee 2,5 kBT/cMm.

CucreMsl 1A 00pabOTRH ¢ XHUJKOMETAUIMIECKOTO ypaHa

CrienuanbHO TpefHa3HauyeHHble MIIM MOATOTOBJAEHHbIE CUCTEMbI IS 06padOTKH
JKUIKOTO METAJa IJIs pacljIaBIIeHHOT'0 YpaHa UITU ypaHOBBIX CIIJIABOB, COCTOSLIINE
U3 TUTJIEN W OXJIasKJAIOUIEro 060PYNOBaHUs ISl THUTIEH.

ITOSICHUTEJIBHBIE 3BAMEYAHHUA

Turny u Ipyrue KOMIIOHEHTb! DTOM CHCTEMbI, KOTOpbIE€ BCTYNAIOT B KOHTAKT C
pacriasjieHHbIM YpaHOM UM YPAHOBLIMHU CIIaBAMH, U3OTOBIIEHBI U3 KOPPO3UIHO-
CTOHKHUX M TEPMOCTOMKHX MAaTepUalOB UM 3aIIMIIEHB! TNMOKPBITUEM W3 TaKUX
MaTepuanoB. IIpHeMIieMble MaTepHalibl BKIIOYAIOT TAHTAJN, MOKPbITHIA UTTPHEM
rpaduT, rpaduT, NOKPLITHIA OKUCIAMU APYTHX PEIKO3EMENBHBIX DIEMEHTOB (CM.
INFCIRC/254/Rev.1/Part 2, nyHKT 2.7) UK UX CMECSAMHU.
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5.8.5.

5.8.6.

5.9.

ArperaTsl Wi coopa "npoxaygTra" U "XBOCTOB" METAIUIMIECKOTO YpaHa

CrnenuanbHO npegHasHavyeHHble WM TIOArOTOBJIEHHbIE arperatbl 0N cbopa
“npoaykrta" ¥ "XBOCTOB" IJs METAJUTUYECKOTO ypaHa B TBepmon dopMe. DTHU
arperarbl 11 c60pa U3TOTOBIIEHbl W3 MAaTEPHAJIOB, CTOMKHX K HarpeBY ¥ KOppPO3HH,
BbI3BIBAEMON TapaMHM METAJNIMYECKOTO ypaHa, TaKWX, KakK TrpaduT, MOKPbITbIA
UTTPUEM, UJIM TAaHTAaJ, WIH 3aIlUIIEHDb] NOKPbITHEM U3 TAKHX MaTEpHAJIOB.

KoXyxu pasnemareIbHOTO MOJYIIS

Hunuanpuyeckue KaMepbl, CrielialbHO NpeaHa3sHaveHHble UIIY NOATOTOBIEHHbIE
IJIS UCIONTb30BaHUA Ha 000TaTUTENIbHBIX YCTAHOBKAX € MJIA3MEHHBIM pas3delIeHHuEM,
IJIsi TOMeEILEHHs B HUX UCTOYHHKA YpaHOBOM IJIa3Mbl, DHEPTETHYECKOTO COJIEHOUIA
PagHovacToTbl ¥ KOJIEKTOpOB "nponykta" ¥ "XBOCTOB".

ITOSICHUTEJIIBHBIE 3AMEYAHMSI

DTH KOKYXH UMEIOT MHOKECTBO BXOOHBIX OTBEPCTHH IJIs [T0JAYH DJIEKTPONUTAHUS,
coequHeHHI IHdGOY3NOHHBIX HACOCOB, a TAKXKe M OTHAaTHOCTHKH U KOHTPOJS
KOHTPOJBHO-U3MEPHUTENbHLIX TNpUGOpPOoB. OHH UMEIOT IPUCIIOCOONEeHHs NJIA
OTKPBITUSL M 3aKpbITHsS, uYTOObl oOOecrneyuTh OOCIYy:XKUBaHHE BHYTPEHHUX
KOMIIOHEHTOB ¥ M3TOTOBJIEHbl M3 COOTBETCTBYIOIIUX HEMATHHUTHLIX MATEpPUAJIOB,
TaKMX, KaK HepyKaselollas CTalb.

CrnenuansHO TNIpECIHA3HA9YCHADBIC WA IOATOTOBIICHHABIC CHCTCMDI, OGODYROB&W
KOMITOHEHTbDI )11 HCITOJIb30BAHNA HA YCTAHOBKAX DIICKTPOMATHATHOTO oboramensis.

BBOIHBIE 3AMEYAHNA

IIpy ®MeXTpOMAarHUTHOM IIpoOlieCcCe HOHbl METAMIMYECKOTO YpaHa, INOJy4YyeHHbIe
IIOCPENCTBOM MOHHM3AlMM NUTAIoLIero marepuana us coserd (06bviyHo UCH),
YCKOPAIOTCA M NpPOXOAST 4Yepe3 MAarHuTHOEe I10jle, KOTOpOE 3aCTaBJISIET UOHBI
Pa3JIMYHBIX H30TONOB NPOXOOUTh IO pa3IUYHbIM HanpaBleHUSIM. OCHOBHBIMU
KOMIIOHEHTAaMH  DJIEKTPOMAarHMTHOTO H30TOIHOTO cernaparopa sBJIAIOTCA:
MArHMTHOE TI0Jie JUIs  OTKJIOHEHHS/pasfesieHUss U30TONOB HOHHOTO TIyyKa,
MCTOYHHMKA HMOHOB C €r0 CHCTEMOM YCKOpEeHHs, W CUCTeMbl cO0pa OTHENeHHbIX
HOHOB. BcrioMorartenbHble CHCTEMbl IJISI BTOTO Npoliecca BKIIOYAIOT CHUCTEMY
CHa03XeHUs MarHUTHOY DHEpPruei, CHCTEMb] BbBICOKOBOJIBTHOTO MUTAHUS HCTOYHHUKA
HMOHOB, BAKYYMHYIO CUCTEMY M OOLIMPHbIE CUCTEMbl XUMUUYECKOH -00pabOTKHU 1A
BOCCTAHOBJIEHHUS NPOAYKTA H OYMCTKH/PEreHepaliud KOMIIOHEHTOB.
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5.9.1.

5.9.2.

BJICKTDOMH.I‘HHTHLIC cenaparTropsl H30TOITIOB

SHGKTPOMHI‘HHTHHG cenapaTtopbl H30TOTIOB, CTNICUIHANIBHO NpPEOHA3HAMEHIILIE U

TIOATOTOBJICHHLIC AJIA PA3OCIICHUSA U30TOIIOB ypaHa, U 060}))’)103&1—11/18 N KOMIIOHCHTbI
ANMA 9TOT0, BKIITOYad:

a) HcToOYyHHKH HOHOB

CneunydallbHO 1NpefHa3HAa4YeHHble HIW  TOATOTOBNEHHblE  OTHENbHbIE HIH
MHOTUYUCIICHHbIE HUCTOYHHKHM MOHOB ypaHa, COCTOSIHME W3 HCTOYHHKA Iapa,
MOHH3aTOpPa U NYYKOBOTO YCKODHTENS, H3TOTOBJIEHHBbIE H3 COOTBETCTBYIOIIHX
MaTepHaJioB, TaKUX, KaK rpaduT, HepsKapelollas cTallb UJIH Medb, U CIOCOOHBIX
obecrneynBaTh 00IIMA TOX B nyyke HOHOB 50 MA unu 6onee.

b) KonnexTopsl HOHOB

I(OHHCKTOprIe NNacTHHBI, UMCIOIIHE OBC HJIH OoJtee menyu U rnasa, CriecuuaJibHO
NpenHasHayeHHble UK NOATOTOBIIEHHbIE NS c60pa NYYKCB HOHOB 000TaIeHHOT0
U 00eJHEHHOTO ypaHa U H3TOTOBJICHHbIE 13 COOTBETCTBYIOIIIUX MAaTEPHAJIOB, TAKHUX,
KaK rpaduT UK HepiKABEIOIlas CTajb.

c) BakyyMHble KOXYXH

CneuuanbHO NpenHasHadyeHHble MW MOOTOTOBIECHHBIE BaKYYMHBIE KOXKYXH OIS
DJIEKTPOMATHUTHBIX CENApATOPOB ypaHa, U3TOTOBJIEHHbIE U3 COOTBETCTBYIOIIHMX
HEMarHUTHBIX MaTepUalioB, TAKUX, KaK HEpIKaBelomias cTajb, U NpeaHasHaveHHbIe
ons pa6oTsl npu gasneHusx 0,1 Ila unn HuXe.

ITOSICHUTEIIBHOE 3AMEYAHHNE

DT KOXYXY CHEUManbHO NpenHasHa4YeHbl OJ1s1 TOMEIUEHHUS B HUX HCTOYHHUKOB
HOHOB, KOJUIEKTOPHBIX IUJIACTHH M BOJOOXJIAXJAaeMbIX BKJIAOBIIIEA W HMEIOT
NPUCIIOCOONIEHUS IS COeTUHEHUA N1 (D Y3MOHHBIX HACOCOB H IPUCIIOCOGIEHHS IS
OTKPBITHS U 3aKPBITUS B LENAX U3BJIEIEHUS U 3AMEHbl DTUX KOMIIOHEHTOB.

d) MarHuTHbIe MOJIOCHbIE HAKOHEYHHUKHU

CneunanbHO MNpenHa3HayeHHble WY TOATOTOBJIEHHblE MATHHTHbIE MOJIOCHBIE
HAKOHEYHHUKH, UMeIolMe auaMeTrp Gonee 2 M, HCIONb3yeMble Miisi obecnedeHus
MOCTOSSTHHOTO MArHUTHOTO TI0JIs1 B JIEKTPOMAarHHTHOM CeEnapaTope U30TONOB U OIS
riepeHoca MarHUTHOTO NOJISI MEXIY PacroyoKeHHbIMU PAIOM CenapaTopaMu.

BbICOKOBOJILTHBIC HCTOYHHKHY ITHTAHHSA

CrienualbHO NnpegHa3HayeHHble MIIH MOATOTOBIEHHbIE BbICOKOBOJIbHBIE HUCTOYHUKH
NUTAHUA IS HCTOYHHKOB MOHOB, 00Najaloline TOJIHbIM HaG0pOM CIIEOyIOIHUX
XapaKTEepHCTHK: MOTYT paboTaTh B HEMPEPLIBHOM PEXXHUME, BLIXOOHOE HAMpPsIXKEHHUE
20000 B nnu 6onbiue, BbIXOOHOA TOK 1 A uimu Oosplue U CcTabUIM3anuUs
HanpsbkeHus MeHee 0,01% B TeweHue nepuopa 8 4acos.
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5.9.3. UCTOYHHKH MATaHHS DICKTPOMArAUTOB

CneupanbHO TNpegHa3HAaYeHHbie WM MOArOTOBIEHHblE MOILUHbLIE HCTOYHUKH
NMUTAHHA TOCTOAHHOI0 TOKA 1J1 2JIEKTPOMArHUTOB, 06/1afgalolie MoJIHbIM HabopoM
CIENVIONIMX XapPAKTEPHCTHK: BBIXOIHOW TOK B HENpepbIBHOM pexxume 500 A unu
ponbuie npu Hanpsckenuu 100 B unu Gonbiue, npu cTabunausaluu Mo TOKY HIH
HanpsikeHuio He xyxe 0,01% B Teyenue nepuona 8§ yacos.
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YcranoBrk|a i1 TIPOM3BOJCTBA TSXKEJOM BONKI, JIEHTEPHS M [OEHTEPHEBbIX
coefUHEHMIA ¥ 060pyI0BaHKE, CIIEIHAJILHO TPeIHa3HAYEeHHOE WM TOATOTOBICHHOE
IUIsL DTOTO

BBOIHBIE 3SAMEYAHUSA

Tsaxenyic Bogy MOXKHO NPOU3BOIUTh, UCIIONB3YS pasnUyHble npouecchl. OmHAKO
KOMMEDPYECKH BBITOIHBIMU SBJISAIOTCS IBA Npollecca: Mpolecc U30TONMHOr0 oOMeHa
BOIb! U cepoBojopona (npouecc GC) u npoliecc U30TONHOrO0 00MeHa aMMHAakKa U
BOOOpOIA.

IIpouecc GC ocHOBaH Ha oOMeHe BOAOpOHA M JEWTEpHs MeXXAy BONON U
CEpPOBOINOPOAOM B CHCTEME KOIIOHH, KOTODble DKCIUIYaTHUPYIOTCS C XOJIOOHOM!
BEPXHEW CEKIIUEN U TOpsAYel HUKHEHN ceKuuel. Boja TeyeT BHU3 IO KOJIOHHAM,
B TO BpeMs KaK CEpOBOAODPOIHBIN Ta3 IUPKYIUDPYET OT AHA K BEPIIIMHE KOJIOHH.
I COOEHCTBUA CMEIIMBAHMIO Ta3a ¥ BOMAbI UCIIOIB3YETCS PAM AbIPYATBIX JJOTKOB,
IerTepun nepeMeniaeTcs B BOLY IpH HU3KIX TEMIIEpaTypax ¥ B CEpOBOIOPOL IpU
BbICOKUX TeMIiepaTypaX. OOorauieHHble JIeMTEpHEM ra3 UiIH Boja yaalisioTcs U3
KOJIOHH TEepBOM CTYINEHW HA CTbIKE TOpSAYMX M XOJONHBIX CEKIHH, U Ipoliecc
MOBTOPAETCS B KOJIOHHAX clenyionien cryneHu. IIpoaykT nocnenHen ¢asbl - BOJA,
oborauieHHas genrepueM 10 30%, HanpaBlseTcs B JUCTHIIISIIHOHHYIO YCTAaHOBKY
LTI TPOU3BOACTBA PEAKTOPHO-YUCTOMR TSIXKEJIOM BOIbI, T.€. 99,75 % oxucH nefATepus.

B nponecce odMeHa MeX1y aMMHAKOM H BOLOPOIOM MOXXHO HU3BJIEKATb JeHTEPUH
U3 CHHTE3-ra3a NOCPeINCTBOM KOHTAaKTa C JKUIAKHM aMMHAKOM B MPHUCYTCTBUU
Kartanusaropa. CHHTe3-ra3 nopaercsd B 06MEeHHbIE KOJOHHDI U 3aT€M B AMMHUAYHbIN
KOHBEpTEP. BHYTpU KOJIOHH ra3 NOJHUMAETCS OT [HA K BEpIIMHE, B TO BpeMs Kak
SKUOKUP aMMUAK TeYyeT OT BEPIIUHbI KO JHY. IeATepun B CUHTE3-ra3e JIMIIaeTcs
BOJOPOOA U KOHLIEHTPHUDPYETCA B aMMHUaKe. AMMMAaK IIOCTYNAET 3aTEM B YCTAHOBKY
IJ1s1 KpeKUHTra aMMUaKa Ha JHe KOJIOHHBI, TOTIa KaK ra3 cobupaeTrcs B aMMHUaYHOM
KOHBEpTepe Ha BepiiuHe. Ha nocnenyloniux CTyNneHsX NpOUCXOOUT OalibHEHNIee
oborameHue, ¥ TNYTEM OKOHYATeNbHOM IUCTWINALUKM MNPOMU3BOAUTCH
peaxkTOpHO-YUCTas Tsaxxenas Boma. Ilonawa cUHTE3-Tasa MOXKET ObITh 0becreyeHa
aMMUAYHOM! YCTAHOBKOM, KOTOpPAs B CBOIO OUYepelb MOXKET ObITh COOpY>KEeHa BMECTE
C YCTAaHOBKOHM MJsl NPOU3BOACTBA TSXKEJIOW BOObI NMyTeM M30TOMHOrO OOMEHa
aMMHaka ¥ Bomopopa. ‘B mpomecce aMMHavHO-BOLOPOIHOIO 0OMeHa B KayecTBe
UCTOYHHUKA UCXOOHOTO AEUTEpUS MOXKET TaKXKe UCII0Ib30BaThCA 00bIUHAS BOMA.

MHoTrHe nmpenMeTsl KINIOYEeBOTo 0060pyNOBaHUS IJ YCTAHOBOK IO IPOU3BOICTBY
TSAKEJOM BOMbI, HCIONB3YyIOIIUX mnpoueccbl GC UM aMMHAvHO-BOJLOPOTHOTO
o6MeHa, IMPOKO pacrpoOCTPaHEHbl B HEKOTODPLIX OTpacisX HedTEeXUMHYECKOH
MPOMBHIIIEHHOCTH. Oco6eHHO 9TO KacaeTcss HeOOJbUIMX YCTAaHOBOK,
ucrionp3yromux npouecc GC. OngHakO HEMHOTHE mnpeaMeThl 000pyIOBaHUS
ABISIIOTCS cTaHmapTHbIMH. Ilpomecchl GC MU aMMHAvyHO-BOZOPOAHOrO O6MEHa
Tpe6y1IoT 00pabOTKH GOJBIIUX KOJHYECTB BOCIIIAMEHSIOINXCS, KOPPO3UOHHBIX U
TOKCHYHBIX SKUIKOCTER IpHU IOBBIIIEHHOM pnaBieHUU. COOTBETCTBEHHO IpHU
pa3paboTKe CTaHHAPTOB M0 NpPOEKTUPOBAHUIO U IKCIINyaTalWH AN YCTAHOBOK H
o60pynoBaHUsd, HCMOJB3YIOUIMX OTH TMPOLECCH, CIEeAyeT YIensiTb Oobloe
BHUMAaHUE NoJA60pYy MaTePUAJIOB U UX XapaKTEepUCTHUKAM C T€M, YTOObI 06eCleyuTD

’
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6.1.

6.2.

6.3.

IJIUTENIbHBIA  CpOK  CNy>X6bl TIDM  COXpaHEHWHM BBLICOKOH 6€30TacCHOCTH H
HajexHocTH. OmnpeneneHue MaciTaGoB 06YCIOBIMBAETCS TIABHLIM 00pa3’oM
CO00OpaKeHHSIMU PKOHOMHKH U HeoO0xonuMocTu. TakuM 06pa3oM, 60bIas 4acThb

NpenMeToB O000pYHOBAHUSA UITOTOBISIETCS B COOTBETCTBHH C TpGﬁOBaHHHMH
3dKd34YHKa.

HakoHen, cnenyeT OTMETHTb, YTO Kak B npouecce GC, Tak M B Ipolecce
aMMHayHO-BOJOpogHOTO OOMeHa, npenMeTbhl OOOPYINOBAHHUS, KOTOpble I10
OTHAENbHOCTH He NpeIHa3HayeHbl WK TOATOTOBJIEHbI CNIELIMAJILHO IJISt IPOU3BOJICTBA
TSKEJON BOIbI, MOTYT COGUPATLCS B CUCTEMBI, CIIELUANIbHO NpeqHa3HaYeHHbIe UITH
TOATOTOBJIEHHbIE IS [IPOU3BOICTBA TSIXKENOn Bolbl. IIpuMepaMmu TaKHUX CHUCTEM,
NPUMEHSEMbIX B 060UX IIpOLECCax, SIBISAIOTCS CUCTEMA KaTAJTUTHYECKOTO KPEKUHTa,
HCIioNb3yeMasi B mnpoliecce oOMeHa aMMMaka M BOOOPONAa, U JUCTHILISIIUOHHbBIE
CUCTEMBI, UCMONb3yeMble B MpOLECCe OKOHYATENbHONM KOHUEHTPAIIUHM TKEeITOH
BOJbl, NOBOLSALIEN €€ N0 YPOBHS pPEaKTOPHO-YUCTOH.

IIpenmeTsl  06OpyHmOBaHHUS, KOTOpble CIELUAJIBHO TMpelHa3HayeHbl MU
MOATOTOBJIEHb! IJIS TPOMU3BOMACTBA THAXKEIOH BOMObl NYTEM MCIONIb30BAHHA JTHUOO
npouecca o6MeHa BOAbLI U cepoBomopopna, JUOO Ipoliecca oOMeHa aMMHaka U
BOJIOpPOJa, BKIIIOYAIOT:

Bono-cepoBonopoabie 06MeHHbIE KOJIOHHLI

OGMeHHble KOJTIOHHBI, H3TOTABTUBAaeMble U3 METKO3EPHHUCTOMN YTIIEPONUCTON CTaIH
(manpumep, ASTM A516), nuametpoMm ot 6 M (20 dyroB) 10 9 M (30 dyToB),
KOTOpbIe MOTYT 9KCIINIYyaTHPOBATLCS TpH NABIEHUSX CBBHIILIE WU paBHbIX 2 MIla
(300 dyuT/KB. AIOKM) U UMEIOT KODPO3MOHHBIA HONYCK B 6 MM uUIU Oonblle,
CTeLKANbHO NpelHa3HaueHbl WITH MOATOTOBIEHBI IJIs IPOU3BONCTBA TSAXKENIOH BOJIbI
NyTEM HUCMONb30BAHUS TpOliecca U30TOMHOTO 0GMEHa BOMIbl U CEPOBONOPOJIA. - wna-

TI'a30yBKH ¥ KOMIIPECCOPDI

OpHocrtyneHyartsle, MajoHanopubie (t.e. 0,2 MIla unu 30 dbyHT/KB. OIONM)
IIEHTpOOE K HbIE Ta300YBKH UM KOMIIPECCOPbI IJIsl UPKYISALUK CEPOBOIOPOIHOTO
rasa (T.e. rasa, comgepxaruero donee 70% H,S), cnenuanbHo npefHasHavyeHHbIE WK
TIONTOTOBIIEHHbIE IS TIPOU3BOACTBA THAXKENOH BOIAbI TNYyTEM HCINOJIER30BAaHUSA
nporecca 06MeHa BOJbI M CEPOBOAOPOAA. DTH ra3olyBKU UK KOMIIPECCOPbl UMEIOT
TIPOU3BOJMTENLHOCTD, MPEBLIIIAIONIYIO MITH paBHYIO 56 M*/c. (120 000 SSFM) npu
DKCIUIyaTallMK T10J JOaBIEHUEM, TMpeBbllllalomUM uiId pasHeiM 1,8 Mlla
(260 dyuT/KB. nOIOMM) Ha BCOCE, W CHabKeHbl CAJIbHUKAMH, YCTOMYHUBBIMHU K
BO30ercTBUIO H,S.

AMMHEAaYHO-BONOPOHbIE 0OMEHHbIE KOJIOHHBI

AMMUayHO-BONOPOAHble OOMEHHble KOJIOHHBI- BLICOTOM 00Jiee UMW paBHOM
35 m (114,3 dyros) quamerpom ot 1,5 M (4,9 dyros) 10 2,5 M (8,2 dyTOB), KOTOpPLIE
MOTYT  DKCINIyaTUpOBaTbCA  TMOJ  OaBleHWEeM, npeBbimaromuMm 15 Mlla
(2225 byHT/KB. O10MM), CNEUHANBLHO NpefHasHayeHHbIC WK MOATOTOBIEHHbIE AJIs
NIPOM3BOJCTBA TSAXKENION BOIbI MYTEM HCIONB30BaHHUA Npollecca 0OMeHa aMMHaka
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6.4,

6.5.

6.6.

6.7.

M BOOPOMa. DTH KOJOHHbI UMEIOT TaKXKe 10 MEHBIIEH MEPE OIHO 0TOOPTOBAHHOE,
OCeBO€ OTBEpCTHE TOr0 JXe JHuaMeTpa, YTO M ILMIWHIpPUYecKas YacTb, vepes
KOTOPYIO MOTYT BCTABJIATLCSA MJIM BbIHEIMATBCS BHYTPEHHHME JETANH KOJOIIILI,

BHYTPCHHHC RETaTH KOJIOMHDLI H CTYNCHYATbIC HACOCL!

BHyTpeHHHEe [OeTand KOJOHHbBl M  CTYNEHYaTble HACOChl, CIELHAaNbHO
npelHa3HaYeHHble MITH MOATCOTOBIIEHHbIE IJIS KOJIOHH [JI POU3BOICTBA TAXKEJION
BOIbI TIYyTEM HCIOJb30BaHMA TIpolecca aMMMayHO-BOOOPOOHOTO OOMeHa.
BHyTpeHHHEe [eTald KOJIOHHBl BKJIIOYAIOT CIIEIMaNbHO IIpelHa3HaYeHHble
KOHTAKTOPbl MEXIY CTYNEHSMH, COOEHCTBYIOIIME TECHOMY KOHTAaKTy rasa u
XupkocTH. CTyneHYaTble HAacOCbl BKIIOYMAIOT CIIEIMANbHO IpeXHa3HauYeHHbIe
MOrpy>KaeMble B 3KUIKOCTb HACOCHI AN M PKYIAIIMH XXUIKOT0 aMMHaKa B npefenax
00'beMa KOHTAKTOPOB, HaXOOAIIMXCS BHYTPH CTYIEHEN KOJIOHH.

YcranoBRM JUIS KpEKHWHATA AMMHaKa

YcranoBKM Ons KpeKHMHra aMMHMakKa, OKCIUIyaTHpyeMble TI10L JHdaBJeHHEM,
NpeBbIualoIMM MM paBHbiM 3 MIla (450 dyHT/KB. [IOMM), crnemydanbHO
NpelHa3HaYeHHbIe MUJTH NOATOTOBJICHHbIE OJIs TPOU3BOJCTBA TAXKEION BOJbl IyTEM
HCTIOJTb30BaHHA TIpOLEcca U30TONHOTO 0OMEHa aMMHaKa ¥ BOIOpOJA.

HndpagpacHble aHAH3aTOPbI MOTIOMEHUS
HHdpakpacHble aHANMH3aTOPb! TOTJIOLIEHHS, CIIOCOOHBIE OCYIIECTBIATL AHAIH3
COOTHOWIEHHSA MEXXIY BOLOPOIOM H JeHTEpHEM B peallbHOM MacluTabe BpeMEHH,

KOTJla KOHLEHTpalMy AefATepHs paBHbl MIIH TpeBblmaioT 90%.

Karamurugeckue nequ

Karanutuyeckue neyu s nepepaboTKH 000OranieHHOTo JAENTEpHMEeBOTO rasa B
TAXENYI0 BONY, CIELMalbHO TMpelHa3HaueHHble MM IIOATOTOBJIEHHbIE [Ms
MPOU3BOLACTBA TAMKEIION BOJIbI TYTEM HCIOJIb30BAHUSA MpOLiEcca U30TONHOT0 06MeHa
aMMHaka ¥ Bofopoja.
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7.1.

YcTaHOBKH 11 KOHBEPCHH ypaHa B 060pYyIOBaHHe, COSHMANLHO peHA3HAYCHHOE
HJIM MOATOTOBIEHHOE IS 9TOTO

BBOJIHBIE 3AMEYAHU A

B ycTaHOBKaX U CUCTEMAX A1 KOHBEPCHUH YpaHa MOXKET OCYLLIECTBIIATLCSA OJHO HITH
HECKOJIbKO IIpeBpallleHuil U3 OJHOr0 XMMHUYECKOTO H30TONa ypaHa B Jpyrom,
BKJIIOYasi: KOHBEPCHIO KOHIEHTpPaToB ypaHoBo# pymabl B UO,;, koueepcuio UO,; B
UO,, xousepcuio okucen ypana B UF, unmu UK, koueepcuio UF, B UF,, KOHBepCcHIO
UF B UF,, xousepcuio UF, B MeTamIuyecKuil ypaH U KOHBEPCHIO HhTOPUAOB ypaHa
B UO,. MHoTHe Ki1I0yeBble KOMINOHEHTbI 060pYIOBaHMS YCTAHOBOK AJ11 KOHBEPCUHU
ypaHa XapakTepHbl IJI1 HEKOTOPbIX CEKTOPOB XWMHYECKOW 0OpabaTbiBaloniein
npoMbinmeHHoctd. K npumepy, Bugbl 060pymoBaHuUs, UCIONb3YEMOT0 B HTHUX
rporeccax, MOTYT BKIIOYATh: neyH, KapycellbHble T[Ie€Yd, pPEaKTOpbl C
NICEBIOOKUXKEHHbIM CJIOEM KaTalu3aTopa, >KapoBble peakTOpHble OanrHu,
SKUTKOCTHbIE LIEHTPUDYTY, THCTUIIISILMOHHbIE KOJIOHHbI U JXUIKOCTHO-XXUIKOCTHbIE
BKCTPAKIUOHHbIE KONOHHbI. OpHAaKO He MHOTHE KOMIOHEHTbl 000pyIOBaHHUA
HUMEIOTCS B "TOTOBOM BHIE"; GOJBIIHHCTBO M3 HUX NOJIXKHBI ObITH MOATOTOBJIEHbI
COTTIACHO TpeOOBAHMSAM H CIeHUdHKAIIUSM 3aKa3yMKa. B HEKOTOpPLIX clIydasx
TpedyeTcsl yYYUTbIBATD CrieHaNbHble IPOEKTHbIE U KOHCTPYKTOPCKHE 0COGEHHOCTH
L7151 3aIIUTh] OT ATPECCUBHBIX CBOMCTB HEKOTOPBIX U3 00padaTbIBAEMbIX XUMUYECKUX
semtects (HF, F,, CIF; u ¢dropunb! ypana). HakoHel, cnemyeT OTMETUTD, YTO BO
BceX IpoLeccax KOHBEPCHUU ypaHa KOMIIOHEHTbI 000pyI0BaHHUS, KOTOPbIE OTAEILHO
CIEIUANIBHO He MpeJHa3HavyeHbl UK MOATOTOBIIEHb] 118 KOHBEPCUH ypaHa, MOTYT
ObiTb O00BEOVHEHbl B CUCTEMbl, KOTOPbIE CNelUHaJbHO IpegHasHavyeHbl WIH
NOArOTOBJIEHb! 1JI51 UCTIONH30BAHUS B 1eNIiX KOHBEPCUH ypaHa.

CoenuansHO MNpefHa3HAYeHHbIE WA NOJATOTOBIEHHbIE CHCTEMBl JJISI KOHBEPCHH
KOHIIEHTPATOB ypaHoBO# pyzbl B UO,

II0SICHUTEINbHBIE 3AMEYAHU S

KonuBepcus KOHIIEHTpATOB ypaHoBoi pyabl B UO; MOXKET OCYIIECTBISATLCS CHavana
[OCPENCTBOM PACTBOPEHHUS Pydbl B a30THOHW KHUCJIOTE U DKCTPAKLIMU OYUILEHHOTO
rekcaruapara ypaHuIIHHUTPATa C IOMOILBIO TAKOTO PaCTBOPUTENS, KaK TPUOYTUN
cdocdar. 3areM rekcaruapar YpaHHIOUHHTpaTta Tipeodpasyercs B UO, nuoéo
[IOCPENCTBOM KOHIIEHTpAIlUH U JeHUTpaluH, JIH00 NOCpeICcTBOM HENTpalu3auuu
razoo6pasHpIM aMMHAKOM [Jis TMOJIyYeHUS OUypaHaTa aMMOHHS C NMOCIENYIomen
dbunbTpamuen, CyIkKon U KaJbLIMHAPOBAHHUEM.
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7.2.

7.3.

7.4.

- 1.5.

. 7.6.

CnendansAo npefHa3AaYeHHbIe HITH IOJrOTOBIEHHbIE CHCTEMBI I KoABepcHH UO,
B UF,

IIOSACHUTEJIBHOE 3AMEYAHUE
Konsepcus UO; B UF, MOXET OCYIIECTBISTHCS HENIOCPENCTBEHHO (TOPHUPOBAHHEM.

s npouecca TpebyeTcss UCTOUYHUK Ta3000pa3HOr0 GTOPa HUIM TPEXdTOPUCTOTO
XJnopa.

CnemuansHo NpefHa3HaYeHHbIe WIH NOJroTORIIEHHbIE CHCTeMBbI 11 KoABepcud U0,
B UO,

IIOSICHUTEJIBHOE 3AMEYAHUE

Konsepcus UO, 8 UO, MOXeT OCYILIECTBIATHCSA NOCPEACTBOM BoccTaHoBNIeHUs UO,
ra3006pa3HbIM KPEKUHT-aMMHAKOM UM BOZOPOZOM.

CrenuansHO DpEeIHa3HAYCHAbIE HITH IOAr0TORIIEHHAbIE CACTeMbI AJis KoABepcuu UO,
B UF4

IIOSACHUTEJIBHOE 3AMEYAHHIE

Kongepcus UO, B UF, MOXeT OCYyIIeCTBISTbCS IocpencTBoM peakuun UO, c
razoo6pasnbsIiM dTopUcThIM BogoponoM (HF) npu TeMmnepatype 300-500°C.

CnenuaisHOo NpeqHasHaYeHHble WM NOJrOTOBJIEHHbIE CHCTEMBI It KoHBepcHH UF,
B UF,

IIOSICHUTEJIbHOE 3AMEYAHHE

Konsepcus UF, B UF, oCyiiecTBIsieTCsl NOCPEICTBOM 9K30TEPMUYECKON peaKkLIUH
¢ GTOPOM B peakTopHO# 6amHe. UF, KOHIEHCHPYETCH M3 TOPSYHUX JIETYIUX Ta30B
IIOCPEICTBOM TPOINYCKAHUS NMOTOKA ra3a yepes X0J0OHYIO JIOBYILKY, OXJIaXXKIEHHYIO
oo -10°C. IInsa npouecca TpeOyeTcss HCTOYHHK ra3006pa3Horo ¢gropa.

CrendaisHO IpefHa3sHageHHbIe HITH NOIrOTOBRJIEHHbIE CACTeMbI I KoaBepcuH UF,
B METAJUIMYECKHH ypaH

IIOSICHUTEJIbHOE 3AMEYAHHUE

Konsepcuss UF, B METAIUIMYECKUH YpaH OCYILECTBISETCS IOCPEICTBOM €Tr0
BOCCTAHOBJIEHHWS MarHWEM (KpyIHble MapTHHM) MJIM KaJblLiMeM (Majble -apTUH).
Peakuus OCYLIECTBISETCS NPHM TEMIepaTypaxX BbIIIE TOYKM IUIABIEHUS YpaHa
(1130°C).
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7.7.

7.8.

CrnenuanbHo NpeaHa3HaYEHAbIE WM NOATOTOBIIEHAbIE CACTEMbI 11 KoHBepcun UF,
B UO,

[NOSICHUTEJIBHBIE 3AMEYAHUSA

Kousepcuss UF, B UO, MOXXeT OCYILECTBISTbCS IOCPEINCTBOM ONHOTO M3 Tpex
npoueccoB. B nepsoM nponecce UF, BoccTaHasnuBaetcs: ¥ rugponusyercs s UO,
C HCTIONB30BaHUEM BOIOpoJda U napa. Bo BTropoM npouecce UF, runponusyercs
pPacTBOPEHHEM B BOJE, IJI OCaXKIEHUS NHUypaHaTa aMMOHHS 000aBIseTcss aMMHUaK,
a fuypaHart BoccTaHasnuBaeTcs B UO, BomoponoM nipu TeMneparype 820°C. Ilpu
TpeTheM INponecce rasoobpasusie UF,, CO, 1 NH; cMemiuBaloTcs B Boje, ocaxas
YPAHOBOKMCIBIA aMMOHUH. YpaHOBOKHUCIHBI aMMOHHI CMEIIMBAETCS C MapoOM H
BOJOponoM Ipu TeMnepartype 500-600°C nns npoussoucrsa UQO,.

Konsepcust UF, B UO, yacTo OCyIleCTBIsAETCS Ha MEPBOHU CTYIIEHU YCTAaHOBKH IIO
HU3TCOTOBIIEHHUIO TOMJIUBA.

CnenmansHO NpefHa3HaYEHAbIE HITH OATOTOBRIIEHHbIE CHCTEMBI I KoHBepcuH UK,
B UF,

[NOSICHUTEIIbBHOE 3AMEYAHHE

Konsepcus UF, B UF, ocyiecTBNSETCS NMOCPEICTBOM BOCCTAHOBIIEHUS BOLOPOIOM.
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IIPUIIOXKEHHUE C
KPUTEPUH YPOBHEH ®U3UYECKOM 3AIMTHI

Henbio hU3NYECKON 3alUTUTHI SOEPHLIX MaTEpHUAlIoB SBIISIETCS TpelOTBpallleHHe
HECaHKUHMOHMPOBAHHOTO MCIIONb30BAHUS 9TUX MATEPHAIIOB N 0OpalIeHHs ¢ HUMHU.
IIynkT 3 a) PykoBOOSIIMX INPUHLMIOB NpENycMaTpUBAET COTJIACOBAHHE MEXKIY
[IOCTABILMKAMU YPOBHEHW 3aIllMTbl, KOTOpble IOJKHbI O6bITb oOecrneuyeHbl B
3aBHCHMOCTH OT THIIa MaTepuHayoB, 000OpymOBaHHUS U YCTAaHOBOK, Ha KOTODbIX
HaXoJATCsA 9TH MATEPHUAIIbl, C yYETOM MEXIYHAPOIHbIX pEeKOMEHIALIUH.

IIyHkT 3 b) PyROBOOSIIIMX NPUHIIMIIOB MPENYCMATPUBAET, YTO OCYIIIECTBIIEHHE MEp
no ¢GHU3UYECKOH 3allMTe B CTpaHe-NoJiyyaTelle SBISETCS 0053aHHOCTLIO
MpaBUTEJILCTBA 3TOA cTpaHbl. OOHAKO YPOBHHU (DHU3UYECKON 3aILIUThl, HA KOTOPbLIX
IOOJDKHBI 6bITh OCHOBAHbI DTH MEPbI, HOJIXKHbI GbITh IPEAMETOM COTJIAIIEHHS MEXKIY
MOCTABILIMKOM H IOJiyyaTejeM. B 9TOM KOHTEKCTe TakHe TpeOOBaHMS [IOJIKHbI
IIPUMEHSITLCS KO BCEM TOCYLApCTBAM.

HORyMeHT MeXnyHapooHOTO areHTCTBa No aToMHoi »Heprun INFCIRC/225,
03arnaBieHHbIn "dusnveckas 3amuTa SOEpHbIX MaTepHaloB", W aHAJIOTHYHbIE
IOKYMEHTBI, KOTOpble BpEMS OT BpEMEHM NOATOTABIIHBAIOTCS MEXKIAYHAPOTHbIMHU
rpyniiaMu 9KCIEPTOB U IOMNOJHSIOTCS MO Mepe HeoOXODHUMOCTH, UYTOOBbI y4ecThb
U3MEHEHHE IMOJIOJKEHUS B ODTOM O00JacTH W YpOBEHb 3HAHUH B OTHOILIEHUH
(hU3UYECKON 3alIUThl SNEPHOTO MaTepuala, SBISIOTCS INONE3HOH OCHOBOM IJIs
PYKOBOJACTBA TOCYIapPCTB-TIONIyYaTeser Npyu paspaboTKe CHCTEMbl MEp U INpOLenyp
o GU3NYECKON 3aIllUTe.

Knaccudukauus sSIEpHOTO MaTepHaja II0 KaTeropusiM, IIpelcTaBJeHHas B
npunaraeMoy Tabnyvue, WIM B TOM BHIE, KaK OHAa MOXKET M3MEHSITbCS BPEMSOT
BpeMEHH 110 B3aUMHON IOTOBOPEHHOCTH MEXAY II0CTaBUIUKAMH, CJIYXKHT
COTJIACOBAHHOW OCHOBOM [IJIS ONpelesieHHs] KOHKPETHBIX YpOBHEW (H3NYECKOMn
3aIlIMThl B 3aBHCUMOCTH OT THIIA MaTepHanoB, 060OpymOBaHHsS M YCTaHOBOK, Ha
KOTOpbIX HAaXOHOATCS TaKuWe MaTepuanbl, COTJIacHO nNyHKTamMm 3a) u 3 b)
PyxkoBopsIux NpuHIUIOB.

CoracoBaHHbIE YPOBHH (pH3UYECKOM 3aILIUThI, KOTOPbIE HOJKHbI GbITh 06€CIIeYeHbl
KOMIMETEHTHbIMU HalMOHAJILHBIMH OpraHaMM NpHU HCIONIb30BaHMM, XpaHEHUH H
f1IepeBO3Ke MaTEepHAJIOB, [IEPEYUCIIEHHbIX B NIPUIIATAEMOM TaOIUIIE, KaK MUHUMYM,
BKJIIOYAIOT CJIEAYIOIINE MEPBI 3aITHUTI: :

KATETrOPHA I
Hcnonsb30BaAME H XpaHeHHE B Npejesnax 30Hbl, JOCTYI B KOTOPYIO KOHTPOJUpYETCS.

IlepeBo3ka co crenUabHBIMU MEPaMH IPELOCTOPOXKHOCTH, BKIIOYas NPeNBaPUTENbHYIO
IOTOBOPEHHOCTh MEXIY OTIIpaBUTENIeM, IMOJIyyaTelleM W NEpPeBO3YMKOM, W MpenBapu-
TeNbHOE COTJIAIlIEHHE MEXIOY OpTaHW3alUsMH, HaXONALIMMHUCS IOI IOPUCOMKUMER H
PYKOBOLCTBYIOIIUMHUCS HOPMaMH  DEeTyTMpOBaHMsS TOCYNAapCTB-TIOCTABILMKOB U
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TOCYnapCTB-TIOJIyYyaTele n, COOTBETCTBCHHO, IMpeaycMaTpHUBaIOlIue B Clydae

ME>KIYHAPONHON NepeBO3KU BPEMs, MECTO U MPOLENYPb! MEPENayy OTBETCTBEHHOCTH 32
NEPEBO3KY.

KATETI'OPHA I

Hcooms3oBanme W XpaHEHHME B Mipefesax 3alllMIIEHHOM 30HbI, OOCTYI B KOTOPYIO
KOHTPOJIUpYETCS, T.€. 30HbI, HAXOMAIIEHRCS O] NOCTOSSHHLIM HAaOII0JeHUEM OXPaHbl UK
DIEKTPOHHBIX YCTPONUCTB, 0OHECEHHON (PU3UYECKUM 6apbepOM C OTpaHUYEHHBLIM YHCIIOM
MPOTIYCKHBIX TMYHKTOB, TIOL COOTBETCTBYIOIIMM KOHTpOJIEM, HIH JI000H 30HBI C
DKBHUBAJIEHTHLIM YPOBHEM (DU3HUYECKON 3aIIIUThI.

IlepeBo3Ka co creualbHbBIMU MEpPAMU NPEeIOCTOPOXHOCTH, BKINIOYAS IpeIBapUTENIBLHYIO
INOTOBOPEHHOCTh MEXIY OTIPaBUTEjeM, MOJIyYyaTeJeM H TepEeBO3YMKOM, U IIpEOBapHu-
TENbHOE COTJIAllIeHWE MEXKIY OpraHM3alMAMHU, HaXOOSIIHUMHCA 107 IOPHCIUKIIMER U
DYKOBOACTBYIOLTUMHCS HODMaMK perylMpOBaHUS TOCYNAPCTB-NOCTABIIMKOB U
rocylapcTB-TionyvaTelned, COOTBETCTBEHHO, MNpegycMaTpUBAIOIIME B Clydyae

MeXIYHapOIHOM INEepeBO3KU BPEMs, MECTO M TMPOIENYpPhI NEepegadd OTBETCTBEHHOCTH 3a
TPaHCIIOPTHPOBKY.

-KATET'OPHA 1

Marepuanbl 9TOM KaTErOPUHU NOJIKHbI OBITh 3aIIIKIIEHbI Hau60Iee HaleXXHbIMH CUCTEMaMHU
NPOTUB HECAHKI[HOHHUPOBAHHOTO HCMNOIb30BAHUS CIEAYIOIIMM 06pa3oM:

Hcnoms3oBande H XparEHHE B NIPenenax YCUIEHHO 3alHIIIEHHOM 30HbI, T.€. 3alIUIIEHHON
30HbI, KaK OHa oMpeneneHa s Kateropuu II Bbille, OCTYIT B KOTOPYIO JOMOJHUTEIBHO
OTpaHUYEH JIMLIAMH, HaIEeXXHOCTh KOTOPLIX Obli1a MPOBEPEHa, 1 N0 Ha6.1I0IeHUEM OXPaHbhl,
TECHO CBSA3aHHOM C COOTBETCTBYIOIMMHU CHCTEMAMH pearupoBanusd. CrienuanbHbIe Mephl,
NIPUHSATHIE B 9TON CBA3H, NOJDKHBI UMETh CBOEH 1LIENbI0 OOHAPYKEHHE U NIpeNoTBpallleHHe
mo6oro HamnajeHHWs, HECAHKIIMOHMPOBAHHOTO JOCTYNa MIM HECAHKUHOHHPOBAHHOTO
HU3BATHS MaTepuana. :

IlepeBo3Ka cO crenUanibHBIMU MEpaMH IpeNOCTOPOXKHOCTU, KaK OHAa ONpeHelieHa BhIIlIe
IJIs TIepeBO3KW MaTepuanoB KateropusM II u I, ¥ B JOMONHEHME K ITOMY, IIOH -
NOCTOSHHBIM HaONIoONeHHEM KOHBOS M TPH YCIIOBUSX, KOTOpbIe 00ECIIEYHBAIOT TECHYIO
CBSI3b C COOTBETCTBYIOILIMMH CHJIAMH pearupOBaHUs.

6. ITocTaBIMKH [OMXKHBLI TpebOBaTh OT TONIyYaTenen UHAeHTUGUKAIUU Tex
OpraHM3aiKi WM OPTraHOB, KOTOpble HECYT OTBETCTBEHHOCTD 32 06eCreueHHE TOrO,
YTOGB! YPOBHH 3aIITUTh! ObUTH IOCTATOYHLIMY, U 32 BHYTPEHHIOIO KOOPIUHAIMIO Mep
[0 pearupOBaHMIO/BO3BPAILIEHHIO MATEPHAIOB B CIy4Yae HECAHKUIHOHHUPOBAHHOTO
KCII0Ib30BAHHUA 3aLMIIIEHHbIX MaTEPHAJIOB UK O06pallieHus C HUMHU. 110CTaBIIUKH
Y TI0JTYYaTENH OOIKHBI TAKXKE OTIPENeNUTh OTBETCTBEHHBIX B CBOMX HALIMOHAJIbHBIX
OpraHax 3a OCYILECTBIIEHHE KOHTAKTOB U COTPYIHUYECTBA I10 BONPOCaM IEPEBO3KU
3a TIpenenbl CTPaHbl U IPYTUM BOMpPOCaM, NPENCTaBIIIOIMM B3aUMHbBIA HHTEpEC.
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TABIINIJA: KATEI'OPHHU AJNEPHOI'O MATEPHUAIJIA

Kareropuu

MaTtcpHan Popma I I I
1. Tlnyronui*|a] Heo6ny4ennntit*[b] 2 Kr unu 6ojce MeHee 2 Kr, HO 60nee 500 r 500 r unu MeHee*[c]
2. Ypau-235 Heo6nyueHunIi*[b]

- ypaH ¢ oborailieHHeM 10 ypaHy-235 oT 20% W BeiUc 5 Kr MK Goliee MeHee 5 Kr, HO 6onee 1 Kr 1 kr unu MeHee™[c]

- ypaH ¢ of6orauicHucM Mo ypaHy-235 ot 10% no 20% - 10 kr unu 6onee McHee 10 kr{c]

- ypaH c o6orallicHUeM 110 ypaHy-235 Bbiulc - - 10 kr unm 6once

ApUpPOXHOTro, HO McHbluc 10%*[d]

3. ¥Ypau-233 Heo6nyucHubiii*[b} 2 Kr unm 6onaec MeHce 2 Kr, Ho Goneec 500 r 500 r unu McHee*[c]
4. OGRyYCHHOC TOTIMBO ) ' OGeXHCHHBIN MK MPHPOTHSLINA

ypaH, TOPUA KIIH HHU3KO-
o6orallcHHOE TOMIHEBO (C
comcpxxauueM McHec 10%
peasuwerocs Matepuana)*[e][f]

[a]
[b]

[c]
id]

[e]

(f]

Kak 310 onpcacncHo B MIcXOOHOM cIIMCKE.

Matepuan, He O6nyUeHHBIA B PeaKTope, MK MaTepHal, OGIYUYCHHBI B pCAKTOPE, HO C YPOBHEM M3NMYUCHHUS, PABHbIM WM MeHbllle 100 paji/4 Ha paccTOSSHUM OHOrO
MeTpa 6¢3 3auwuThl (6HMOROTHYCCKOM).

Konuuccrso, MeHblUce YeM palHONOTHYECKH 3HAUYKUMOC KOJMHUUCCTBO, HOJXKHO MCKIIOUaThesd U3 HaHHOM KaTerOpHH.

3auwnTa NpUpOXHOro ypaHa, 06eZHEHHOTO ypaHa M TOPHS, a TaKXKe KOJIMUECTB ypaHa, o6oralleHHbX McHee 9eM 10 10% 1 He nognagarowux nox kareropuio III,
IOJIXHa o6cCneYMBaThCs, UCX0MS U3 COO0paXKeHHI MPaKTHUCCKON Iencc006pa3HOCTH.

XOTd 3TOT YPOBEHb 3aIUTHI B PEKOMEHIYCTCS, FOCYHapCTBaM IPCROCTABNSCTCS BO3MOXHOCTh IIOC/E OLICHKH KOHKPCTHBIX O6CTOSITCIBLCTE MPHMEHUTh IPYIYIO
KaTeropuio (PU3MYCCKOM 3aIUTHI.

Ilpyroc TOMMHBO, KOTOPOE MO CBOEMY MEPBOHAYANBHOMY COACPIKAHMIO HEASLLICTOCS MaTepHana KiaccudunupyeTes o kateropus 1 unull nepen 06aydcHueM, MOXeET
6bITh MOHHMXKEHO Ha OJIHY KaTerOpPHIO, €CJIM ypOBCHE M3NVUCHUS 3TOrO TOMMKBA NpesbiiacT 100 pan/y Ha paccTOSSHUM OZHOTO MCTpa 6¢3 3aunTh (6NONOrnuecKoit).
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