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[ononHuTenbHbIn NpoToKon K CornaweHunto
mexay Pecnyonukon Nantm u
MexxayHapoaHbIM areHTCTBOM MO aTOMHOM
9Heprum o NPMMeHeHUn rapaHTnUn B CBA3N C
[loroBopoMm 0 3anpeLleHnn agepHoro opyxms B
NNatnHckon Amepuke n ¢ [loroBopom o
HepacnpoCTPaHEHUN AO0EPHOr0 OPYXns

1. B npunoxeHnu x HacTosALIEMY JOKYMEHTY Ul CBEJEHHS BCEX YJICHOB BOCIIPOU3BOJIUTCS TEKCT
HononuutensHoro mnporokona kK Cornamenuto Mexnay PecrmyOnukoi [N'antu m MexayHapoaHbIM
areHTCTBOM I10 aTOMHOW SHEPTUU O MPUMEHEHUM TapaHTUH B CBA3M ¢ JIoroBOpoM O 3ampelieHuu
snepHoro opyxus B Jlatmackoii Amepuke wu Kapubckom Oacceitne u [loroBopom o
HEpacpOCTpaHEHUH SAEPHOTO opyxus. COBET YNpaBISAIOIIUX OZOOpHI JaHHBIA JlONOIHUTENBHBIH
npotokon 20 mapta 2002 roxa. On 651 noanucan B Bene 10 urons 2002 roza.

2. B cootBercTtBUM cO ctatbeld 17 JlOMOJHUTENBHOrO MPOTOKOJIA OH BCTYNWUJI B cuily 9 mapra
2006 roga, B IeHb, KOoraa ATEHTCTBO MOMy4yuio oT PecnyOnuku ['anTi mucbMeHHOE yBEOMIICHHUE O
TOM, YTO 3aKOHOJATeIbHbIE U KOHCTUTYIIMOHHBIE TpeOoBaHMs I'auTu, He0OXOUMBIE IS BCTYIUICHUS
B CHJLY, BBIIIOJTHEHBI.
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Annex

[JononHntenbHbIn NpoTokon K CornaweHunto
mexay Pecnyonukon Nantm v
MexayHapoaHbIM areHTCTBOM N0 aTOMHOW
9HEeprn o NPMMEeHEeHNN rapaHTnUn B CBA3N C
[loroBopoM O 3anpeLueHnn a0epHOro opyxua B
NNaTtnHckon Amepuke n ¢ [loroBopom O
HepacnpoCTPaHEHUN AO0EPHOro OpYyXuns

[MPUHUMAS BO BHUMAHMUE, uro Pecrry6nuka ["antn (B nanprelimem nmenyemas "[antu'")
u MexayHapoIHOe areHTCTBO 10 aTOMHOW SHeprud (B AajbHeilmeM uMeHyemoe "ATeHTCTBOM')
ABNAIOTCS ydacTHMKamu CoryamieHds O TpPUMEHEHHHM TapaHTHH o B cBa3u ¢ JloroBopoMm o
3ampenieHun sijepHoro opyxus B JlatuHckod Amepuke u ¢ JIoroBopoM O HeEpacnpoCTpaHEHHU
SJIEPHOTO OpyXkus (B JanbHeieM nMvenyemoro "CornameHueM o rapaHTusx'), KOTOpoe BCTYIHJIO B
cuity 9 mapra 2006 rona;

YUUTBIBAS xenanne MexIyHApPOAHOTO cOoOIIecTBa emie 0oee YKPenuTh PEXKUM SISPHOTO
HEpacpOCTPaHEHUs] MyTEM MOBBIECHUS JEHCTBEHHOCTH W S(PQEKTHBHOCTH CUCTEMBI TapaHTUH
ArenTcTBa;

HAIIOMHWHAS, uTo ATEHTCTBO TMpH OCYIIECTBIEHHH TapaHTUH [JOJKHO YYHUTHIBAThH
HEOOXOMMOCTh: U30eraTh CO3J[aHusl MPEMIATCTBHN IKOHOMUYECKOMY ¥ TEXHOJIOTHYECKOMY Pa3BHTHUIO
lantn wnnu MeXAyHApOOHOMY COTPYIHHMYECTBY B OOJIACTH MHPHOH SICPHOH [eSTEIbHOCTH;
coOMoaaTh NeHCTBYIOMMUE MOJOXKEHUSI B OONAacTH OXpaHbl 340POBbs, 0€30MacHOCTH, (U3HMUECKON
3alIMTHI, a TaKKe APYrHe AecTByromre TpeOoBaHHS O€30MacHOCTH W MpaBa OTACIBHBIX JIHL; U
MIPUHMMATh BCE MEpHI M0 3aIIUTE KOMMEPUYECKHX, TEXHOJOTHUYECKUX M MPOMBIIIICHHBIX CEKPETOB, a
TaKke Opyroi KoH(puIeHITnaIbHOW HH(PpOpPMAITIH, KOTOPask CTAHOBUTCS €My M3BECTHOIA;

[NPUHUMAS BO BHUMAHME, uTto yacToTa MpoBeAEHUS U HHTEHCUBHOCTb MEPONPHUATHIH,
yKa3aHHbIX B HactosmeM IIporokone, OyZyT NOAAEpXKHUBATBCS HAa MHHUMAIbHOM YDPOBHE,
COOTBETCTBYIOIIEM LIEIH HOBBILICHUS 1eHCTBEHHOCTH M 3((EKTUBHOCTH rapaHTUil ATEHTCTBA;

HACTOSIMM I'anté 1 ATEHTCTBO COTJIACHIINCH O HUXKECIICTYIOIICM:



CBA3b MEXAY HACTOAIIIUM ITPOTOKOJIOM "
COI'TAIEHUEM O 'APAHTUAX

Cratbs 1

[omosxenmst CornameHwst 0 TapaHTHSIX MPUMEHSIOTCS K HacTosmeMy [Iporokomy B Toi Mepe, B
KaKOH OHU COOTBETCTBYIOT TMOJIOKEHMsIM HacTosmiero [IpoTokoia u coBMecTHMBI ¢ HUMH. B ciayuae

MMPOTUBOPCUUSA MEKAY MOJOKCHUAMU Cornamenus o rapaHTHUdgX U MOJOKCHUAMU HACTOALICTO

[IpoTokona npuMeHsIOTCs NonoKeHus HacTosero ITporokona.

INPEJOCTABJIEHUE NTH®OPMALIUU

Cratpa 2

a. lantn npeaAoCTaBIIsACT AFCHTCTBy 3asBJICHUC, COACPIKALIICC!:

i)

vi)

OOmee onucanue W MHOOPMAIUIO, YKA3bIBAIOIIYI0 MECTO MPOBEACHUS OTHOCAIIMXCS K
SIIEPHOMY TOIJIMBHOMY LIMKJTy HAy4YHO-HCCIIEAOBATEIBCKUX U ONBITHO-KOHCTPYKTOPCKUX
paboT, He CBI3aHHBIX C SAEPHBIM MaTEPUATIOM, OCYIIECTBISEMBIX TJ/Ie-TU00, KOTOPBIC
(UHAHCHUPYIOTCS, TOJNYYWIM KOHKPETHOE pa3pellicHUe WM KOHTPOIUPYIOTCS WU
OCYIIECTBJISAIOTCS OT UMeHU ["auTu.

OmnpeneneHHy0 AreHTCTBOM Ha OCHOBE OXXMIAEMOTO IOBBINICHUS ACHCTBEHHOCTH WU
3G EKTUBHOCTH M COrNAacoBaHHYIO ¢ l'autm mMHQOpManMioO O Kacaroulelcsl TapaHTHH
9KCIUTyaTallUOHHOM JeATENIbHOCTH Ha YCTaHOBKAaX M B MECTaX  HAaXOXXICHHS BHE
YCTaHOBOK, I'’ie OOBIYHO UCIIONB3YeTCA AAePHBIH MaTepHall.

OO11ee onyMcaHue Ka)KI0ro 3JaHHUs Ha Ka)KIOM IUIOIIAAKe, BKIIFOYas ero MCII0Jb30BaHuE,
M, €CJI 3TOT0 HEIOCTATOYHO - OMHCAaHUE €ro COACPKUMOro. ITO ONMCaHWE BKIIOYACT
KapTy TaKOU TUIOIIAJKH.

Onucanme wMacmraba onepanuid A KaKIOro MecTa HaxO0XKICHHS, HMEIOIIero
OTHOIIIEHHUE K JIeATEeNIbHOCTH, YKka3aHHOU B [Ipunoxennu I k Hactosmemy IIporokomy.

Wudopmaruio, yka3blBalOLUIyI0 MECTO HAXOXKICHHSA, IKCILTyaTallMOHHOE COCTOSHHUE MU
OIICHOYHBIE TOJIOBBIE TPOU3BOACTBEHHBIE MOIIHOCTH YPaHOBBIX PpPYAHHUKOB U
000TaTUTENBHBIX YCTAHOBOK U TOPUEBBIX 000TaTUTENHHBIX YCTAHOBOK U CYIIECTBYIOIINI
TroJI0BOM 00BEM MPOM3BOACTBA TAaKUX PYIHHKOB M OOOTAaTHTENIBHBIX YCTAHOBOK IS
l'autn B wmenoMm. laut mpenocTaBisieT MmO 3ampocy ATEHTCTBAa JaHHBIE O
CYLIECTBYIOLIIEeM TOJOBOM O0bEMe MPOW3BOJACTBA  OTHENBHOIO PYIOHHKAa WM
obOoraTtutensHON ycTaHOBKHU. llpemocTtaBnenue 3Toil nHpOpManuu He TpeOyeT BeneHUs
oJpoOHOr0 y4eTa sIIEpHOro MaTeprana.

HudopmMaiiio 0THOCHTENBHO UCXOAHOTO MaTepuaa, KOTOPBIH ellle He JOCTHT COCTaBa U
YHCTOTHI, KOTOPBIC JICTA0T €r0 MPUTOIHBIM JIIsi U3TOTOBIICHUS TOIUIMBA WM U30TOITHOTO
oborareHus, BKIIOYAOIIYIO:

a) KOJMYECTBa, XHMHUYECKHA COCTaB, WCIONB30BAaHHE WM TIPEAINOaraeMoe
WCIIOJIB30BaHKME TAKOTO MaTepuaia, He3aBUCUMO OT €T0 SIIEPHOTO WIH HESJISPHOTO
WCIIOJIb30BAHUS, OISl KaXKIOTO MecTa HaxoXJeHuss B [autw, B KOTOPOM Takou
MaTepHall MPUCYTCTBYET B KOJMYECTBAX, IMPEBBIMAIONINX ICCITh METPHUECKHUX
TOHH ypaHa W/WIM ABAANATh METPUYECKHMX TOHH TOpHWSA, a IS OPYTHX MeCT
HaXOXIEHUS C KOJIWYecTBaMH Oojiee OIHOH METPUYECKOW TOHHBI - o0O0IIee
KOJIMYECTBO Jiis ['anTh B 11eJI0OM, eClid 3T0 00Iee KOJIMYECTBO MPEBBIIACT ACCATh



vii)

viii)

METPUYECKUX TOHH ypaHa WM JABAALATH METPUYECKUX TOHH TOPHUA.
[IpenocraBnenne >Tod MHPOpPMANUKU HEe TpeOyeT BEACHHS MOAPOOHOrO yueTa
SIEPHOTO MaTepHaa,;

b) KOJIMYECTBA, XHUMHUYECKUH COCTaB H IIYHKT Ha3HAYCHUA Ka)I(,Z[Oﬁ SKCHOpTHOﬁ
MIOCTaBKU U3 l'auTm Takoro MaTtepuajia Ajid KOHKPCTHBIX HEAACPHBIX neiaeu B
KOJIMYCCTBAX, MPEBLIIIAIONIUX

1)  mecsaTh METPUYECKHX TOHH ypaHa, WM JJIS MTOCIEI0BATENFHBIX AKCIIOPTHBIX
MOCTAaBOK ypaHa U3 ['auTu B OJHO U TO K€ rOCyAapCcTBO, KaXKIas U3 KOTOPBIX
MEHEEe NECATU METPUUYECKUX TOHH, HO CyMMa KOTOPBIX IMPEBBIMIACT NECATH
METPUYECKUX TOHH B TCUCHHUE TOJIa;

2) BaIIaTh METPUYECKMX TOHH TOPHUSA, WIH JUIS TOCIEAOBATEIHHBIX
SKCIOPTHBIX TIOCTABOK TOPHUS W3 [auTm B OIHO M TO K€ TOCYIapCTBO,
KakJass U3 KOTOPBIX MEHee [BaIlaTH METPUYCCKUX TOHH, HO CyMMa
KOTOPBIX MPEBHIIIACT ABAIIATH METPUIECKUX TOHH B TCUCHHE T'0J1a;

C) KOJIM4YECCTBA, XUMUYIECKUH COoCTaB, MECTO HAXOXICHHA B HACTOAILICEC BPEMI U
HCIIOJIB30BAaHUC WKW NPCAnoIaracMoc HMCIOJb30BAHUC Ka)K,Z[Oﬁ HMHOpTHOﬁ
MIOCTaBKM B ['amTH Takoro MaTtepuaia IJjid KOHKPETHBIX HEAACPHBIX neiae B
KOJIMYCCTBAX, MPEBLIIIAIONINX

1)  nmecsaTh METpWYECKUX TOHH YpaHa, WU IS MOCIeI0BAaTeIbHBIX WMIOPTHBIX
MOCTAaBOK ypaHa B ['anTh, kaxmas U3 KOTOPBHIX MEHEe IECATH METPHUECKUX
TOHH, HO CyMMa KOTOPBIX MPEBBIIIACT IECATh METPUUYCCKUX TOHH B TCUCHUE
roja;

2) NBaIIaTh METPHUYECKMX TOHH TOPHUSA, WIH JUIS TOCIEAOBATEIHHBIX
MMIIOPTHBIX TIOCTAaBOK TOpHUS B ['anTH, KaXkJast U3 KOTOPHIX MEHee JBaJlIaTH
METPUYECKUX TOHH, HO CyMMa KOTOPBIX MPEBBIMIAET JBAIIATh METPUUECKHUX
TOHH B T€UECHUE Ioja;

MpH TOM TIOHUMAaHWH, YTO TIpeAcCTaBieHne WHGOpPMAIMK O TaKOM MaTepuaie,
MpeIHa3HAYeHHOM Ui HESJIEPHOTO HWCIONB30BaHM, MOCIE TOTO KaK OH JOCTUTHET
OKOHYATEJLHOU ()OPMBI CBOETO HESAJICPHOTO UCIIOIB30BaHHUS, HE TPEOyeTCH.

a) WH(OPMAIMI0 OTHOCHUTENBHO KOJMYECTB, BHJOB HCIOJB30BAaHUA M MECT
HaXO0KAEHU SIEPHOTO MaTepHaia, 0CBOOOKAEHHOIO OT FAPaHTUH B COOTBETCTBUU
co cratbeld 36 CornaimeHus 0 rapaHTHsIX;

b)  uHpOPMALUIO OTHOCHTENBHO KOJIMYECTB (KOTOpasi MOKET UMETh JOPMY OLICHOK) H
BUJIOB MHCIIOJIB30BaHHA B KaXIOM MECTC HAXOXIACHHA AACPHOIoO Marcpuala,
OCBOOOXKIEHHOTO OT TapaHTHHl B COOTBETCTBHHM CO CTaThed 35 b), HO emie He
HaXOJSIIErocss B OKOHYATENBbHOH (hopMe Ui HESIePHOTO WCIMOIb30BaHUS, B
KOJIMUECTBAX, MPEBBILIAIOIINX YKa3aHHble B craThe 36. IlpenocrtaBnenue 3TOM
HHpOpMaIK He TpeOyeT BeJCHUS MOJAPOOHOTO yUueTa sSIepHOro MaTepHaa.

HNudopmarmio 0THOCHTEIHHO MeCTa HaXOXICHHUS WU JalbHEHIIeH 00pabOTKH OTXO0MI0B
CpemHero WM  BBICOKOTO  YPOBHA  aKTHUBHOCTH,  COJIEPXKAIIMX  IUTYTOHHA,
BBICOKOOOOTAIIICHHBIA ypaH WM YpaH-233, B OTHOUICHWH KOTOPBIX TNPUMECHEHUE
rapantuil OBLIO MPEKPAIIeHO B COOTBETCTBUH co craTheit 11 CornarmeHus o rapanTusx.
Jns menn maHHOTO TyHKTA 'manbpHeimmas oOpaboTka" He BKITIOYACT NEPEYIaKOBKY
OTXOJIOB WJIM WX JallbHeillllee KOHJUIIMOHUPOBaHWE, HE MpeayCcMaTpHUBAOIIEe
paszeneHusl 3JIEMEHTOB, T XPAaHCHHS WA 3aXOPOHCHUSI.

Cnenytomyro  MHQOPMAIMIO  OTHOCHTEIBHO  COIJIACOBAHHOIO  OOOpYJIOBaHHS U
HesIIEpHOT0 MaTepuaia, rnepeuucieHubix B [Ipunoxenun I1:



a) 10 Ka)K,E[OfI BKCHOpTHOﬁ IocTaBKe M3 I'auTu Takoro 060py,[[OBaHI/I}l U MaTtepuaia:
I/II[CHTI/IQ)I/IKaHI/IH, KOJIMYCCTBO, MECTO IIPCAIIoIaracMoro HMCIoJIb30BaHUA B
rocyaapCTBE-IOJIYYaTC]IC U AaTa WKW B COOTBCTCTBYHOIIHX ClIydasiX OXHUIAacMast
Jara BKCHOPTHOﬁ IIOCTAaBKH,

b) 1O KOHKpeTHOMY 3ampocy ATEHTCTBa, TOATBepxkaeHUe [amtm  Kak
HUMIIOPTUPYIOIIUM TOCYJapCTBOM WH(POPMAIMA OTHOCUTEIBHO HKCIOPTa TAKOTO
obopymoBaHus W Marepuaiga B [aWTu, TMPemOCTaBICHHOW ATEHTCTBY IpYyTHUM
rOCyIapCTBOM.

OOmue TUIaHbl HAa MPEICTOANINA JCCATWICTHUN TEpPHOJ, HMECKIIUE OTHOIICHUE K
Pa3BUTHIO SIAECPHOTO TOIUTMBHOTO IMKJIA (BKIIOYAs IUIAHUPYEMBIE OTHOCSIIHECS K
SIZIGPHOMY TOTUIMBHOMY ITUKITY Hay4YHO-HUCCIIEIOBATEIBLCKUE M OMBITHO-KOHCTPYKTOPCKUE
paboThl), KOTJIa OHH YTBEPXKIECHBI COOTBETCTBYIOIIMMH KOMIIETEHTHHIMH OpPTaHAMHU B
lautu.

I'anTn mpunaraet Bce pa3yMHBIE YCHIIHA, C TEM YTOOBI IPEJOCTABUTh ATEHTCTBY CJEIyIOIIYIO
nH(OpMaITHIO:

)

ofIee omucaHue ¥ WHPOPMAIHIO, YKa3bIBAIOIIYK) MECTO MPOBEACHHS OTHOCAIIUXCSA K
SJICPHOMY TOIUIMBHOMY IIMKITy HAyYHO-HUCCIIEAOBATEIILCKUX U OMBITHO-KOHCTPYKTOPCKHIX
pa60T, HE CBA3aHHBIX C ANCPHBIM MaTCpuaioM, KOTOPLIC KOHKPETHO OTHOCATCA K
oborareHnto, epepadoTKe SIISPHOTO TOILINBA WM K 00pabOoTKe OTXOIO0B CPETHETO WU
BBICOKOT'O YPOBHSI aKTHBHOCTH, COICPIKAIUX TUTyTOHHUM, BEICOKOOOOTAIIICHHBINA YpaH WK
ypaH-233, OCyIIEeCTBIAEMbIX TAe-Tu00 B ['anTh, HO KOTOphIC HE (PUHAHCUPYIOTCS, HE
MOJIY4YUJIXM KOHKPETHOI'O PAa3spCHICHUA WM HE KOHTPOJIUPYIOTCA Tautn wumm He
OCYIIECTBIAIOTCS OT uMeHu [amtu. Jljnsg 1menu gaHHOro MyHKTa "00paboTka" O0TX0II0B
CPE/IHETrO WJIM BBICOKOTO YPOBHSI aKTHMBHOCTH HE BKJIOYACT MEPEYNAKOBKY OTXOJOB WM
WX KOHIUIIMOHUPOBAaHUE, HE TMPeAyCMAaTPUBAIOIICE pa3ACiICHHUS 3JICMCHTOB, JIJIs
XpaHCHUA WU 3aXOPOHCHU.

obmiee oOmHMCaHWE JEATENFHOCTH M CBEICHUMS O JIMIE WIM OpraHu3aludy,
OCYLICCTBISIFOLIMX ~TAaKyl0 JAEATEIBHOCTh B  OMNPENCNICHHBIX ATEHTCTBOM MeECTax
HaXOKACHUs 3a IMpeleliaMd IJIOMIAAKH, KOTOpbIE, IO MHEHHIO ATEHTCTBA, MOTJIH OBl
(YHKIMOHAILHO OBITH CBS3aHBI C JACATENLHOCTBIO Ha 3ToM moniaake. [IpenocraBnenne
Takoi WH(pOpMAaIuM SBIIETCS MPEIMETOM KOHKpeTHoro 3ampoca ArentctBa. Oma
HPEOCTABISACTCS B KOHCYIBTAIIMU ¢ ATCHTCTBOM M CBOEBPEMEHHO.

Ilo 3ampocy AreHrcTBa ['amTH naeT YTOYHEHMS WU pPa3bsCHEHUs 000 WH(MOpMAIUH,
MPEJOCTaBIEHHON B COOTBETCTBUM C HACTOSIIEH CTaThel, B TOW CTENEHHU, B KOTOPOU 3TO UMEET

OTHOIICHHUE K TCIIN FapaHTHﬁ.

Cratpsa 3

lautn npegocrapisieT AreHTcTBY B TeueHue 180 mHe nocie BCTYIUIEHUs B CUITY HACTOSIIIIETO
[IpoTtokomna nHopMaIuio, 0 KOTOPOH TOBOPUTCS B CTaThe 2.a i), iii), iv), V), vi) a), vil)) U X) U B
craTthbe 2.b i).

lantn mpepocraBisieT ATEHTCTBY A0 15 Masgs Kaxaoro roma OOHOBIECHHYIO MH(GOPMAIHIO, O
KOTOpPOM TOBOPUTCS B MYHKTE a. BBIIIE, 3a IEPUOJ, OXBATHIBAIOIIMNA MPEAIIeCTBYIOITUN
KalneHnapHelii ron. Ecmu paHee mpemocraBieHHas WHQOpMamus ocTanach 0e3 HW3MEHEHH,
lautu yBenomiser 00 3TOM.

lautu mpemocraBisier AreHTCTBY 10 15 Mas Kaxaoro roja MHGOPMAIIHMIO, OMPEICICHHYIO B
craTthe 2.a.vi) b) H ¢), 3a IEPHOJI, OXBATHIBAIOIIHHA MPEANICCTBYIOMNN KaJICHIAPHBIN TOI.



laut  exeKkBapTaJbHO NPEAOCTABIACT ATEHTCTBY HMH(GOpPMALHUIO, OIpEIcIeHHYI0 B
cTathbe 2.a.ix) a). JTa MHQOpMAIHs TPENOCTABISETCS B TEUCHHUE WICCTHICCATH JHEH mocie
OKOHYAHUS Ka)XKJJ0r0 KBapTasa.

l'antn npenocrasnsger ATeHTCTBY HH(POPMALIKIO, OTIPEACTICHHYIO B cTaThe 2.a.viil), 3a 180 aaei
J0 OCYULIECTBJICHHs AaibHeimer o0paboTku, u A0 15 mas kaxkmoro roga uHpopmauuio 00
W3MEHEHUSIX MECT HaXOXKICHHUS 3a MEPUOJl, OXBATHIBAIOIINN MPEAMIECTBYIOINA KaleHIapHBIN
TOJI.

['anut 1 ATEHTCTBO IOTOBapHBAIOTCS O BPEMEHH M YacTOTE NPENOCTaBICHHS WH(OpMAaILUH,
OTIpeIeNICHHOM B cTaThe 2.a.11).

lantn penocrasnsier AreHTCTBY HH(GOPMAIUIO, ONPEEeNICHHYIO B cTaThe 2.a.ix) b), B TeueHne
HIECTUACCATH JTHEH IOCIIe IOCTYIUICHHS 3a1poca OT ATeHTCTBA.

I[OHOJIHHTEJII)HI)IfI JOCTYII
Cratps 4

HI/I)KCCJ'IC}_'[y}OH_IGC MPUMCHACTCA B CBA3U C OCYIICCTBJICHHUCM JOIOJHUTCIBHOTIO AOCTYyIla B

COOTBETCTBHHM CO CcTaTheil 5 Hactosiero [Iporokona:

a.

ATEHTCTBO HE CTABHUT 1€ MEXaHUCTHYECCKH WA CHCTEMAaTHICCKHU IIPOBEPATH I/IH(bOpMaI_II/IIO, o
KOTOpOﬁ TOBOPUTCA B CTAThHC 2, OIHAKO ATEHTCTBO HMEET AOCTYII K:

1) M000My MeECTy HaxXOXKACHHs, O KOTOPOM TOBOPHUTCS B CTaThe 5.a.1) win ii), Ha
BBIOOPOYHOM OCHOBE C IIETbI0 O0eCIieueHHs YBEPEHHOCTH B OTCYTCTBHH HE3asBICHHBIX
SIEPHOTO MaTepHana u JAesTeNbHOCTH;

i)  r000My MecTy HaXOXXIeHHsS, O KOTOPOM TOBOPHUTCS B CTarbe 5.b. WK C., B EIAX
peLIeHrs BOMpPOCA, CBA3aHHOIO C TNPAaBHIBHOCTBIO W IOTHOTOH wHH(pOpMaLuH,
MPEJOCTAaBICHHONM B COOTBETCTBUM CO CTarhbeil 2 WIM B LEIIX YCTpaHEHUS
HECOOTBETCTBHSI, CBSI3aHHOTO C 3TOH HHpOpMAITHEi;

iii)  FOOOMY MecTy HaXOXXJEeHHs, O KOTOPOM TOBOPHUTCS B CTaThe S5.a. iii) B TOH cTereHH, B
KOTOpOH 5TO HEoOXOOUMO ATEHTCTBY Ui TOATBEPXKACHUS sl LENed TapaHTHi
3asBJIeHUS [auTH O cTaTyce yCTaHOBKM WJIM MECTa HaXOXKICHHS BHE yCTAaHOBOK, TJIe
paHee 0OBIYHO MCIOJIB30BANICS SACPHBIA MaTepHal, KaK CHATBIX C 9KCIUTyaTaluu.

1) 3a UCKIIIOUEHNEM CITyJaeB, YKa3aHHBIX B MIYHKTE ii) HIKe, ATEHTCTBO HarpasisieT [ antu
NpeABapUTENbHOE YBEOMIICHHE O JOCTYIIE Mo KpaiHel Mepe 3a 24 yvaca;

i) B OTHOIIEHWH JOCTyIa K JIFOOOMYy MecTy Ha IUIOIIaAKe, KOTOPBIM 3ampaiinBaercs B
COUYETAaHWH C TMOCEUMIEHUSAMH [UISI TPOBEPKH HWH(GOPMAIMK O KOHCTPYKIUH HIH C
WHCTIEKIVSIMA UL CIIENUANBHBIX IleNiell Win OOBIYHBIMH HHCIIEKIUSMH Ha JTOH
TUIOMIAJIKE, CPOK IPEIBAPUTEIBHOTO YBEIOMIICHUS, €CIIM ATEHTCTBO oOOparmiaercs ¢
3ampocoM 00 3TOM, COCTaBJISIET, IO KpaiHEeH Mepe, IBa Jaca, OJJHAKO B HCKIFOUUTEIHHBIX
00CTOATENhCTBAX, MOJKET COCTABUTH MEHEE IBYX YaCOB.

Hpe;[BapHTeanoe YBCAOMJICHHUC HAIPABIACTCA B MNHCbMCHHOM BHAC W B HCM KOHKPCETHO
YKa3bIBarOTCA NPUYMUHBL JOCTYyNIa U ACATCIBHOCTH, KOTOpasA OOJIKHA OBITH OCYIICCTBJICHA BO
BpEMs TaKOT'O JOCTYIIA.



B crnydae Bompoca uiii HECOOTBETCTBHSI ATEHTCTBO MPENOCTaBIsAeT ['auTu BO3MOXKHOCTh J1aTh
pa3bsCHEHHE M CHOCOOCTBOBAaTh DELICHHIO J3TOrO BOMpOCAa MM YCTPAaHEHHIO 3TOTO
HECOOTBETCTBUA. Takas BO3MOXXHOCTh OyAET NMPEeNOCTaBIATHCS A0 HAIpaBIeHHS 3ampoca O
JIOCTYyTIe, €CIH TOJBKO ATEHTCTBO HE COYTET, YTO 3aJepXKKa B IPENOCTABICHHH IOCTYyIa,
BO3MOKHO, HaHECeT yliepO [enu, ¢ KOTOPOU 3alpaiiuBaeTcs 3TOT JOCTym. B mo0om ciydae
ATEHTCTBO HE JIeTaeT KaKuX-T100 BEIBOJIOB B OTHOIICHUU BOIIPOCA UM HECOOTBETCTBUS JIO TEX
mop, moka ['anti He OyIeT mpemocTaBieHa Takas BOSMOXXHOCTb.

Ecnu ¢ T'auTu He MOCTUTHYTO WHOW JOTOBOPEHHOCTH, JOCTYI OCYIIECTBISIETCS TOJNBKO B
TEYCHHE OOBIYHOT'O PabOYETo JIHS.

l'antn wMeeT mpaBO Ha COMPOBOKACHWE HMHCIEKTOPOB ATEHTCTBAa BO BpeMs JOCTyIa
IPEACTaBUTENAMHU ['auTy Ipu YCIOBHM, YTO 3TO HE 3a[CPKUBACT BBHIIOJIHCHHE MHCICKTOPAMHU
cBOMX (DYHKIMH MM HHBIM 00pa3oM HE MPEISITCTBYET 3TOMY.

Cratpa 5
I"auTti ipeaocTaBiseT ATeHTCTBY TOCTYII K:

1) JIIO0OMY MECTY Ha IUIOINAKE;

i)  gro0oMy MeCTy HaxXxOXKICHHUS, ONpEIeICHHOMY I'auTh B  COOTBETCTBHH  CO
craThelt 2.a.v)-viii);

iii)  mMOOOH CHATOM C OJKCIyaTallMd YCTaHOBKE WM CHATOMY C DSKCIUTyaTallud MeECTy
HaXOJK/ICHUsI BHE YCTaHOBOK, I'/ie paHee OOBIYHO MCIIOIB30BAIICS SIIEPHBIA MaTeprall.

M000MYy MECTy HaXOXKICHUsS, OIpPEACIICHHOMY [aWTH B COOTBETCTBHH CO CTaThel 2.a.i),
crarbeli 2.a.iv), crartbeif 2.a.ix) b) unm crartheit 2.b., MOMHUMO TeX, O KOTOPBIX TOBOPHTCS B
MyHKTE a.1) BBIIIE, IPH YCIOBUH, YTO, €CIIM [ 'anTH HE UMEET BO3MOKHOCTH MPEIOCTABUThH TAKOU
nocTyn, [auTu mpuiiaraet BCe pasyMHbIC YCHJIHS Ui HE3aMEJIUTECILHOTO YIOBICTBOPCHHUS
TpeOOBaHM ATEHTCTBA C IIOMOIIBIO MHBIX CPEIICTB.

M000My MECTY HaXOXKICHHUS, ONPEAEICHHOMY ATEHTCTBOM, IOMHUMO T€X MECT HaXOXACHHs, O
KOTOPBIX TOBOPUTCS B MYHKTax a. M b. BBIIIE, B LENMAX 0TOOpa MpoO OKpy’Kalolied cpelasl B
KOHKPETHOM MeCT€ HaxXOXIEHHUS NpU YCIOBHH, 4YTO, ecii ['auTu He MMeeT BO3MOKHOCTU
IPEIOCTaBUTh TAKOM NOCTYyII, I'auTu nmpunaraer Bce pasyMHbIE YCHIINS AJIS1 HE3aMEIIUTEIbHOTO
YAOBIIETBOPEHUs TpeOOBaHMI ATEHTCTBA B MPHUJISKAIIUX MECTAX HAXOXKICHUS MU C TIOMOILBIO
WHBIX CPE/ICTB.

Cratps 6

HpI/I OCYHICCTBJICHUU CTAaTbH 5 AreHTCTBO MOJKET BEIIIOJIHSATH CJICOYIOINE BUAbI JCATCIbHOCTU!

B oTHOIIEHUH JOCTyMa B COOTBETCTBHM CO CTaThell 5.a.1) WM iii): BU3yaJbHOE HAONIOJICHUE,
0oTOOp MPOO OKPY’KAOIIECH CpPembl; UCTIONB30BAHUE YCTPONCTB It 0OHAPYKEHHUS W U3MEPEHUS
paauanuy; ornevaThiBaHWE W NMPUMEHEHHE JAPYTUX UACHTU(OUIUPYIONNX M YKa3bIBAIOMINX Ha
BMEILIATEIbCTBO YCTPOUCTB, OMpEAEICHHBIX B J[OMOMHUTENBHBIX MOJNIOKEHUSX; U MPUMEHEHUE
JIPYyTUX OOBEKTHBHBIX MEp, TEXHHYECKas OCYIIECTBUMOCTh KOTOPBIX Obla MOATBEPXKICHA U
WCITOJIB30BaHNE KOTOPHIX ObUTIO corsacoBaHo CoBeTOM ympaBisMomux (B JaTbHEHIIIEM
nMeHyeMbiM "CoBeToM") U TOCIie KOHCYJIBTAIui Mex 1y AreHTcTBOM U ["anTn.

B oTHOIIEHNM JOCTYIa B COOTBETCTBHU CO CTaThei 5.a.i1): BU3yallbHOE HAOIIOICHUE; MOJICYET
VYETHBIX eIUHUI] SASPHOTO MaTepuaja; Hepaspyllaliiue H3MEpeHus W oTOop mpol;
WCTIOJB30BAaHNE YCTPOWCTB TSI OOHApPYKEHUS M W3MEPEHHUs paavalii;, M3ydeHHe YUeTHBIX



JIOKYMEHTOB, KacaloIUXCs KOJIMYECTBA, MPOUCXOXKICHUS W Pa3MEUICHHUS Marepuaia, OTOop
mpo0 OKpyXaloleil cpeasl; W TPUMEHEHHE JApYIuX OOBEKTUBHBIX MeEp, TEXHUYCCKas
OCYIIIECTBUMOCTH KOTOPHIX ObLiIa MMOATBEPKACHA M HCIIOIH30BaHNE KOTOPHIX OBIIO COTIIACOBAHO
CoBeToM U Hocie KOHCYJbTauui MexXay ATeHTCTBOM U ['autu.

c. B oTHomeHNN AOCTyNa B COOTBETCTBUH CO CTaThel 5.b.: Bu3yanbpHOe HabIoAeHNEe; 0TOOp Ipod
OKpY’KaroIlel cpenbl; NCIOIb30BAHUE YCTPOICTB A OOHAPYKEHHUS U M3MEPEHMs pagualuy;
M3yYeHHe KacaIONINXCs TapaHTHH MTPOU3BOACTBEHHBIX U OTTPY30YHBIX YUETHBIX JOKYMEHTOB; U
MpUMEHEHNE JPYTUX OOBEKTUBHBIX Mep, TEXHHUYECKas OCYIIECTBUMOCTh KOTOPBIX ObLIa
MOJITBEPIKACHA U UCTIOIB30BAHUE KOTOPBIX OBLIO cornacoBaHO COBETOM U MOCIE KOHCYJIbTAIUN
MeXAy AreHTCTBOM u ["anTw.

d. B oTHOmEHNN HOCTyma B COOTBETCTBHM CO CTAaThel 5.C.: 0TOOP Mpobd OKpy Karomei Cpeasl U B
cllydae, eClTd pe3yJbTaThl HE MO3BOJISIOT PEIIUTh BOMPOC WM YCTPAHUTh HECOOTBETCTBHE B
MECT€ HAaxXOXJICHUsS, OIPEIEICHHOM ATEHTCTBOM B COOTBETCTBUM CO CTaThel S.c.,
HCIIOJIL30BAHUEC B OTOM MECTC HAXOXICHUA BHU3YaJIbHOTO Ha6JIIOI[CHI/I$I, YCTpOﬁCTB JJIISL
oOHapy)KeHUsT U HM3MEPCHUs paJhallid W TPUMEHEHHE 10 COTJIACOBAaHHMI0 MEXAy [auth u
ATEHTCTBOM JIPyruX 0OBEKTUBHBIX MEp.

Cratpsa 7

a. ITo mpocebe I'autt AreHTCTBO W ['aMTH MOrOBapUBAIOTCS B OTHOIICHUH PETYIHPYEMOIO
JIOCTyIa B pamMKax Hactosmiero [IpoTokoma ¢ Uenbl0 TPEJOTBPAINCHUS PACKPBITHS
YYBCTBHUTEJIILHOW C TOYKH 3PEHUs SAEPHOTO PACHpPOCTpaHCHHs HH(OpMAIWH, BBITOTHEHUS
TpeboBaHMiA 0€30MMaCHOCTH WM (U3WYECKON 3allUTHI WM C IMEIbI0 OOSCICYCHHS 3alluThI
HaXOJAIIEiCS B YaCTHOM COOCTBEHHOCTH WJIM KOMMEPUECKH YyBCTBHUTEIHLHON WH(OPMAIIHH.
Takue MOTOBOPEHHOCTH HE MPEMATCTBYIOT ATEHTCTBY OCYIIECTBISATH NEATEIILHOCTh, KOTOpas
ABISICTCS. HEOOXOMUMOM anst  oOecriedyeHUs] yOeIUTENbHON YBEPEHHOCTH B OTCYTCTBHHU
HE3asBJICHHBIX SJICPHOTO MaTepUalia U JCITEIbHOCTH B COOTBETCTBYIOIIEM MECTE HaXOXICHHUS,
BKJIIOYAs PEHICHHUE JTIF000r0 BOMPOCA, OTHOCSINETOCS K MPABUIBHOCTH M TOJIHOTE WHPOPMAIHH,
0 KOTOPOW TOBOPHUTCS B CTaThe 2, WM yCTPAHCHHWE HECOOTBETCTBHS, OTHOCAIIETOCS K ATOU
WHPOPMAIHH.

b. lant;t MOXET TpW TPEIOCTABICHHH WH(QOpPMAIMH, O KOTOPOH TOBOPUTCS B CTaThe 2,
WH(POPMUPOBATH ATEHTCTBO O MECTaxX Ha IUIONIAJKE MM B MECTE HaXOXJIEHUsS, Ha KOTOPBIX
MOKET MIPUMEHSTHCS PETyIUPYEMBIA JOCTYII.

c. Jlo BcTymieHHs B CWIIy JIOOBIX HEOOXOMUMBIX JOMOMHUTENHHBIX TOJOKECHHHA [auThm MoXkeT
MPHOETHYTH K PETYJIIMPOBAHUIO JOCTYTIA B COOTBETCTBUU C ITOJIOKEHUSMU ITYHKTA a. BEIIIE.

Cratpa 8

Hwuuro B Hactosimem IIpoTokone He mpenstcTByeT ['anTu npeaocTaBisiTe ATEHTCTBY JOCTYI K
MecTaM HaxOXXICHHs B JOIOJHEHHE K TeM, O KOTOPBIX TOBOPHUTCSA B CTaThsX 5 M 9, WIM MPOCHTH
ATEHTCTBO O MIPOBEJICHUHU ACATEILHOCTH IO MPOBEPKE B KOHKPETHOM MECTE HaXOXKICHUsSI. ATEHTCTBO
HE3aMeUTNTENIFHO MPUJIaraeT BCe pasyMHBIC YCHIIUS JUIS OCYIIECTBIICHUS ICHCTBHUI B COOTBETCTBUH C
TaKo# MPOCHOOI.

Cratpa 9
IauTti mpenocTaBiseT ATEHTCTBY JOCTYN K MECTaM HaXOXCHUS, ONPECICHHBIM ATEHTCTBOM

Ui oTOOpa Mpod OKpysKarolei cpeabl Ha OOIUPHON TEPPUTOPHH, TIPH YCIOBHH, YTO €clii ['autu He
UMeeT BO3MOXHOCTH MPEJOCTaBUTh TaKOW IOCTYI, TO OHAa NpUJIaraeT BCE Pa3syMHBIE YCWIHS JUIA



YAOBJICTBOPECHUsT TpeOOBaHWN ATCHTCTBA B aJbTCPHATHBHBIX MECTaX HAXOXKIEHHS. ATEHTCTBO HE
3amparmBacT TaKOW MOCTYN M0 TE€X IMOp, Moka oTbop mpobd OKpyKawimeld cpembl Ha OOMIMPHOM
TEPPUTOPHH W TIPOIEIYyPHBIE MEPHI JUIA ero mpoBeleHHus He o/00peHsl COBETOM W HE MPOBEICHBI
KOHCYJIbTallMd MEXy ATEHTCTBOM U ['auTH.

Crates 10

ArenrtctBo nH(OpMUpYyeT ['anTH 0:

a. JesTenpbHOCTH, OCYIIECTBIEHHOM B pamKkax Hacrtosulero [IpoTokosna, BKIto4as 1eATeIbHOCTD B
OTHOUIICHUU .HIOGBIX BOHpOCOB nin HeCOOTBeTCTBI/II\/’I, KOTOpBIe AFGHTCTBO JOBECJIO 10 CBCIACHUSA
l"auTn, B ipeienax mecTUIeCATH THEeW nociie OCyIeCTBICHU ATEeHTCTBOM 3TOU JIEATEIbHOCTH.

b. Pe3ym>TaTax ACATCIbHOCTH B OTHOLICHHU TFOOBIX BOIIPOCOB HIIN HeCOOTBCTCTBHﬁ, KOTOpBIC
ATeHTCTBO JOBCJIO JO CBCICHUA FaI/ITI/I, 10 BO3MOKHOCTHU CKOpEC, HO B I000M cjlydyac B
TCUYCHUC TpUALaTU I[Hefl IMOCJIC NOJYUCHHA ATEHTCTBOM 3THX PE3YIbTATOB.

C. BBIBOI[aX, KOTOpBIE OHO CHACIAJI0O B PEIYJIbTATE CBOEH MCSATEIIPHOCTH B COOTBETCTBHUH C
HaCTOAIIUM HpOTOKOJ’IOM. Taxune BHIBOIBI IpeaoCTABIAKOTCA CIKEI'OAHO.

HA3BHAYEHUE MHCIIEKTOPOB ATEHTCTBA
Cratbs 11

a. 1) I'enepanpublii  gupexkTop yBemomusieT laut 00 yrBepkaennn CoBeToM JH060TO
JOJDKHOCTHOTO JIMIA ATEHTCTBA B Kau€CTBE MHCIIEKTOpa 10 rapaHTuaM. Ecmnu ['antu He
M3BeIaeT | eHepaJbHOTO AUPEKTOpa O CBOEM OTKIOHEHHWH TAaKOTrO IOJKHOCTHOTO JIMIA
Kak MHCIEKTopa 1Jisi ['anTu B TeUeHUE TpeX MECSIEB MOocie MOyuYeHHs YBEAOMIICHUs 00
yTBepxkaeHnu COBETOM, WHCIEKTOp, O KOTOPOM TakuM o0pa3oM yBemomuieHa [autw,
CYMTAETCs] Ha3HAUYEHHBIM B ['auTu;

i)  ['eHepaibHBIH AUPEKTOp, ACUCTBYS B OTBET Ha IpockOy ['amTm mnm mo coOcTBeHHOU
WHHULIMATHBE, He3aMeanuTenbHo uHpopMmupyeT ['autm 00 OT3bIBE Ha3HA4YCHUS JTIOOOTO
JOJDKHOCTHOTO JIMIIA B KaYeCTBE HHCTIEKTOpa Ui [ anuTH.

b. YBenomiieHne, 0 KOTOPOM TOBOPHUTCS B IIYHKTE a. BBIIE, CYATAETCS MOMy4YeHHBIM ["anTn uepes
ceMb JHEW TOoCie JaThl HampaBlIeHHWs ATEHTCTBOM TakKoro yBemomiieHHs ['anTu 3aka3zHon
KOppECTIOHACHIINEH.

BU3bI

Cratbs 12

lantn B TeUeHWE OTHOTO MECHIIA TTOCIIE MOTYUEHUS 3ampoca 00 3TOM B ciIydae HeOOXOMMOCTH
MPENOCTaBIsIeT YKAa3aHHOMY B TaKOM 3alpoce HAa3HAYCHHOMY HHCIEKTOPY COOTBETCTBYIOLIUE
MHOTOKpPATHBIC BhHE3/HBIC/BBIC3IHBIC W/WIM TPAH3UTHBIC BH3bI, KOTOPBIE OO0ECIeYaT HHCIEKTOPY
BO3MOXKHOCTh Bbe3lla U NMpeObIBaHUS HA TEPPUTOPUHU ['auTH B LEJSIX BBINOJIHECHUS ero/ee (QyHKIIUH.
JIroObie  TpeOyemble BH3BI JCHCTBHUTEIBHBI B TEUCHHE HE MEHEEe OTHOTO TroJa W B Ciydae
HEOOXOAMMOCTH BO30OHOBIIIIOTCS HA MEPHOJ] Ha3HaYeHHU WHCTIeKTopa B [anTu.



JONMOJIHUTEJIBHBIE IMTOJOKEHUSA
Crartps 13

B Tex cnyuwasix, korna ['autu uim ATEHTCTBO YKa3bIBalOT HA HEOOXOIUMOCThH OINPEACIHUTH B
I[OHOJIHI/ITGJIBHI)IX IMOJIOKCHHUAX, KaKHUM 06pa30M cnez[yeT HpI/IMeHSITB Mepbl, HN3JIOKCHHBIC B
HactosmeM Ilporokonie, I'auTu M ATEHTCTBO COTJIAaCOBBIBAIOT Takue JlOMOJHUTENbHbIE
TIOJIO’KEHUS B TEUSHHE JIEBTHOCTA JIHEH T0Cie BCTYIUISHUsI B CHTy Hactosmiero [IpoTokomna wumm,
B TEX CJIy4asx, KOTJa yKa3aHHEe Ha HEOOXOIUMOCTh Takux JlOMOJHUTEIHHBIX MOJIOKCHUN
JTaeTCsl TMOCie BCTYIUICHHS B CHUTy HacTtosiero [Iporokona, - B TedeHHE ASBIHOCTA JHEH Mmociie
JTaThI TAKOTO YKa3aHUSI.

Jlo BCTyIuIeHHS B CHITY JIIOOBIX HEOOXOOUMBIX J{OTIONMHUTEIBHBIX OI0KEHHH ATEHTCTBO HMEET
MpaBO MPUMEHATH MEPHI, H3JI0KEHHBIE B HacTosmeM [IpoTokoe.

CUCTEMBI CBsI3U4
Cratps 14

lantn maet paspenieHre ATEHTCTBY CBOOOJHO HCIOJB30BATh ISl CITy:KEOHBIX IENIeH CHCTEMBI
CBSI3U MEXKIy MHCHeKTopaMu AreHtcTBa B ['autu u LleHTpanbHBIMU yUpEKICHUSIMU ATEHTCTBA
I/I/I/IJII/I PernonanbHbIMU 6I0p0, BKJIIO4as nepeaadyy B HCaBTOHOMHOM HWJIM aBTOHOMHOM PEKUME
nH(pOpPMAIINH, MMOCTyHAromel OT YCTPOMCTB ATEHTCTBA IJISi COXpaHEHHUS W/WIN HaOIIoAeHUs
WK Ul U3MEPEHUH, 1 00ecTieYnBaeT 3allUTy TaKol CBSA3U. ATEHTCTBO IOCJE KOHCYIbTAIUN C
lautu uMeeT MpaBO HCMONB30BATh YCTAHOBJICHHBIE Ha MEXKIYHAPOJHOM YpPOBHE CHCTEMBI
HpS[MOfI CBsA3M, BK/IIO4YasA CHYTHHKOBBIC CHUCTEMbI H JOPYIrue€ BHUIbI )Z[aJIbHeﬁ CBsA3HU, HEC
ucronb3yemble B ['amtn. Ilo mpocsbe ['amtm mmm AreHTCTBa MOAPOOHOCTH, KaCAOITHECS
OCYIIECTBJICHHUS 3TOTO ITyHKTa B OTHOIICHWU Iepelayd B HEAaBTOHOMHOM HIIH aBTOHOMHOM
pexuMe HWHQOPMAINMU, TOCTYMAKONICH OT YCTPOWCTB ATEHTCTBA I COXPaHCHUS W/WIH
HaOJIIOICHUS WITH TS U3MEPEHUH, OTIPEACIISIOTCS B JlONOTHUTENBHBIX TTOJIOKEHUSX.

Ilpu ycTaHoBiIeHHH CBSI3M U Iepenade MH(GOpMaLUH, KaK 3TO MpeycMaTpUBAETCs B IHKTE a.
BBIIIE, HAMIeXKallMM 00pa3oM YYHUTHIBa€TCS HEOOXOIUMOCTh OOECIEYEeHUS! 3aIlUThHI
WHQOPMaINH, SBIAIOUICHCS OOBEKTOM COOCTBEHHOCTH, WM KOMMEPYECKH YyBCTBHTEIBLHON
uHQOpMaM WIH TOW WHPOpPMAMH O KOHCTPYKIMH, KoTopyto [amTu cuuraer ocobo
YyBCTBUTEIHHOM.

3AIUTA KOH(I)I/II[EHHI/IAJH)HOI‘/'I NHO®OPMAILIUA
Crartpa 15

ATEHTCTBO MOJJIEPKUBACT CTPOTH pPEXKUM oOecriedeHus 3PPEKTUBHON 3alIUTHI OT PACKPBITHS
KOMMEpPYECKHX, TEXHOJIOTHYECKUX W MPOMBIIIJICHHBIX CEKPETOB U JPYrod KOH(HIESHIIHATILHON
MH(OPMAINH, KOTOPBIE CTAHOBSTCSI €My M3BECTHBIMH, BKJIIOYAsl TAKyI0 HH(OPMALUIO, KOTOpas
CTaHOBUTCS U3BECTHON ATEHTCTBY B XOJI€ OCYILECTBJIEHUS HacTosmero IIpoTokona.

PC)KI/IM, O KOTOPOM TOBOPHUTCSA B ITYHKTC d. BBIIIC, BKIIOYACT, B YAaCTHOCTH, IIOJIOXKCHHA,
OTHOCAINUECSA K:

1) 0OIITMM TIPUHIIAIIAM W CBSI3aHHBIM C HIMH MEpaM I10 OOpaIeHUIO ¢ KOHPUACHITHATEHON
nH(pOpMaIeH;

il)  ycJOBHAM HaiiMa mepcoHaia, KacarolUMCs 3alIUThl KOH(UASHIMATbHOW HHPOPMAIIHH;



iii) mpoueaypaM B ChOydyasX  HapylmIeHWH  WIM  TNPEANOJaraeMblX  HapyUICHHUU
KOH(DUICHITHATHHOCTH.

Pexum, 0 KOTOpOM TOBOpPHUTCS B TIYHKTE a. BBIIIE, YTBEPKIACTCA U TEPHUOIMYECKU
paccmarpuBaetcss CoBeTOM.

IIPNJIOKEHU S
Cratbs 16

[Ipunoxenust k HacrosmeMy IIpoTokony SBISIOTCA €r0 HEOTheMJIEMOW dacThio.  3a
HCKITIOUCHUEM IIeJieii BHeceHWs mompaBok B [lpunoxkenus, tepmud "[IpoTokon", kak oH
ynotpeOIsieTcss B HacTOsIIEeM JoKyMeHTe, o3HadaeT [IpoTokon u [IpunoxxeHust, BMecTe B3sITHIE.

B mepeueHb BUIOB JEATENBHOCTH, YKa3aHHBIX B [Ipuiioskenuu I, u mepedeHs o0opyioBaHus U
Marepuana, ykazaHHbIX B [Ipmnoxenuu II, CoBeToM MOTYT BHOCHUTBHCS TIOTPABKH II0
pexkoMeHaaIu co3nanaoii CoBeToM pabodeil TpyIImbl 3KCIEPTOB OTKPBITOTO cocTaBa. Jlrobas
TaKasi MOIPaBKa BCTYIAET B CHILy Yepe3 YEThIpe Mecsla nocie ee npuHaTusi CoBeToM.

BCTYIJVIEHUE B CHUJ1Y
Cratbs 17

Hactosmmii IIpoTtokonm BcTymaeT B Cuily B JIeHb, KOrja ATEHTCTBO MOAydyuT oT [autu
MICbMEHHOE YBEAOMJICHHE O TOM, YTO 3aKOHOJATENbHbIC U/MIN KOHCTUTYLIMOHHBIE TPEOOBAHUS
I'autn, HEOOXOANMBIE AJIsI BCTYIUIEHUS B CHITY, BBIIIOJTHEHBI.

I'autu MoxeT B m060e BpeMs A0 TOro, Kak HactoAumil IIpoTokon BCTynuT B CHily, 3asBUTH,
gto ["amT OyaeT mpuMeHATs HacTosmui [IpoTokor Ha BpeMEHHOW OCHOBE.

I'eHepanbHBIN TUPEKTOP HE3aMEUIUTEIIEHO HHPOPMHUPYET BCE TOCYIapCTBA - WICHBI ATEHTCTBA
0 Jr0060M 3asBJIIEHUH O MpHUMEHEHUH Hactosmero IIpoTokona Ha BpeMEHHOW OCHOBE U O €ro
BCTYIUICHUH B CHITY.

OIIPEJAEJIEHU A

Crartpsa 18
Jns ueneit Hactoswero [Iporokona:

OTHOCHHII/IGCH K SACPHOMY TOIUIMBHOMY IHKIY HAYYHO-HCCICAOBATCIBCKHUEC W OIIBITHO-
KOHCTPYKTOPCKHC Da6OTBI O3Ha4YarT ACATCIBHOCTb, KOTOpasd KOHKPETHO OTHOCUTCA K J'I}060My
ACIICKTY pa3pa60TI<H mnponecca i CUCTEMbI 00010 U3 CJICOYIOIICTO:

- KOHBEPCHH SJCPHOTO MaTepHaia,
- oboraieHus sIepHOro MaTepHana,
- HM3TOTOBJICHHMS SIICPHOTO TOILTHBA,
- PEaKTopoB,

- KPHUTHYECKHX COOPOK,

- mepepaboTKH SAEPHOTO TOILUINBA,

10



- 00paboTkM (HE BKIIOYas TMEPEyNaKOBKM WIM KOHAWLIMOHUPOBAaHUS, HE
IPeyCMaTPUBAIOIIEr0 Pa3e/ICHUsl IEMEHTOB, IJI XPAHEHUs WM 3aXOPOHEHUs)
OTXO/I0B CPEIHETO WJIM BBICOKOTO YPOBHS aKTHBHOCTH, COICPXKALIMX ILTYyTOHHH,
BBICOKOOOOTAIIEHHBIN ypaH WK ypaH-233,

HO HE BKJIIOYAIOT JEATEIBHOCTh, OTHOCSIIYIOCS K TEOPETHUYSCKUM WK (HyHIaMEHTAIbHBIM
HAyYHBIM HCCIIEOBAHMSAM WIH K HAYYHO-HMCCIEIOBATEIHCKUM M OIBITHO-KOHCTPYKTOPCKHAM
paboTaM  TO  TMPOMBIIUICHHBIM  TPUMEHEHHWSM  PajJloOWU30TOINOB,  MEIUIIMHCKHM,
TUAPOJIOTUYECKUM U CEIBCKOXO3SIICTBEHHBIM NPUMEHEHUSM, WM3YUCHHUIO TOCICACTBHMA s
3I0POBBSI I OKPY’KAIOIIEH CPEIBI M TI0 YCOBEPIIICHCTBOBAHUIO TEXHUUECKOTO 00CITy )KHBAHUSI.

[Tnomaaka o3HavaeT TEPPUTOPHUIO, TPAHMIIBI KOTOPOUH OmpeesieHbl ['auTH B COOTBETCTBYIOIICH
uHpOpPMAIMK O KOHCTPYKI[MM YCTaHOBKH, BKIIFOYAs OCTAHOBIICHHYIO YCTAHOBKY, a TaKXe B
COOTBETCTBYIOIICH HHGOPMAIMM O MECTE HAXOXKACHUS BHE YCTAaHOBOK, TIJ€ OOBIYHO
UCTIONIL3YETCS STCPHBIM MaTepuall, BKITFOYasi 3aKPBITOE MECTO HAXOXK/ICHHS BHE YCTAHOBOK, TJIE
0OBIYHO HCITONB30BAJICS SACPHBIN MaTepual (KOTOPbIC OIPAHUYUBAIOTCS MECTAMU HAXOXICHHUS,
TJIe UMEIOTCS TOpSYMe KaMepbl WIK OCYIIECTBISLIACH JIEATSILHOCTh, CBSI3aHHAS C KOHBEPCHUCH,
oborarieHreM, U3rOTOBJICHUEM WM MepepadoTKoi TorumuBa). llmommanka BKIIIOYAET TaKkKe BCe
00BEKTHI, COBMECTHO pa3MEIICHHBIE C YIOMSHYTHIMH BBIIIE YCTAaHOBKOM WM MECTOM
HAXOXJCHUS, C TIICTbI0 MPEAOCTABICHUS WM WCIOJb30BaHUS CYIICCTBEHHBIX CPEICTB
oOecrieueHus, BKIIIOYAs: TOpsSYMe Kamepbl Uit 00paOOTKH OOJMy4YeHHBIX MaTepUANIOB, HE
coepKaIUX SIICPHBIA MaTepual; YCTAaHOBKH JUisi 00paOOTKH, XpaHEHUS W 3aXOpOHEHUS
OTXOJIOB; & TaKXe 3/IaHHs, CBI3aHHbBIE C COTJIACOBAHHOW JIESATEIBHOCTRIO, ONpeelieHHO ['anTn
B COOTBETCTBHU CO CTaTheil 2.a.1v) BHIIIE.

Cusitas ¢ JKCIIyaTallMi YCTAHOBKA WJIM CHATOC C JKCIUIVaTallMi MECTO HAXOXJICHHUI BHEC
YCTaHOBOK O3HAYalOT OOBEKT WM MECTO HAXOXKICHHS, HAa KOTOPBIX JEMOHTHPOBAHBI WM
C/IeNaHbl HEMPUTOJHBIMH K DKCILTYATAIIMU OCTABIIHECS KOHCTPYKIIMU ¥ 000pYI0BaHHE, BAXKHBIC
Uit ee(ero) MCIONb30BaHMS, TaK YTO OHA(OHO) HE WCIONB3YETCS M XPaHCHUS SACPHOTO
MarepHana U He MOXKET Jajiee UCIOJb30BaThbCs Uil OOpalleHusl ¢ SEePHBIM MaTEepUaoM, €ro
00pabOTKH WIIN UCIIOJTE30BAHWS.

OcTaHOBJICHHAsl YCTaHOBKA WJIM 3aKPHITOE MECTO HAXOXIACHHS BHE YCTAHOBOK O3HAYAIOT
00BEKT WIIM MECTO HAXOXICHHSI, IKCIUTyaTaIlusl KOTOPHIX MpeKpalieHa U U3 KOTOPBIX H3BST
SJIEPHBIA MaTepra, HO KOTOPBIE He CHATHI C OKCIITyaTaIliH.

BricokooboraiieHHbIi ypaH 03HA4aeT ypaH ¢ O0OramieHHeM 1o u3oTomy ypaH-235 20% wiu
BBIIIIE.

OTb6op mpoO okpyskaromiel cpeipl B KOHKPETHOM MecTe HaXOXKICHHsS O3HavaeT OoTOOp mpod
OKpYyXarlel cpenbl (Hampumep, BO3IyXa, BOJABI, PACTUTEILHOCTH, IOYBHI, 3arps3HCHUN) B
OTIPENICTICHHOM ATEHTCTBOM MECTE HAXOXKICHHUS W HEMOCPEACTBEHHOW OJM30CTH OT HEro ¢
IIEJThI0 COAEUCTBYS ATEHTCTBY B IMIOJATOTOBKE BHIBOJOB 00 OTCYTCTBHU HE3aSABJICHHBIX SACPHOTO
MaTepualia WA SACpHON AeITeIPHOCTH B 3TOM OIPEICICHHOM MECTe HaXOXKICHUS.

Ot60op mnpo0 OKpyKaloIIeH cpeibl Ha OOUIMPHOW TEPPUTOPHM O3HA4aeT oOTOOp mpod
OKpy’Karolei cpeapl (HampuMmep, BO3AyXa, BOJBI, PACTUTEIHHOCTH, MOYBHI, 3arpsi3HCHUN) B
psiie ONMpeJeNeHHBIX ATCHTCTBOM MECT HaxOXICHHS C IIeTbI0 CONCHCTBUS ATrEHTCTBY B
MOJITOTOBKE BBIBOJIOB 00 OTCYTCTBHM HE3aSBJICHHBIX SJICPHOTO MaTepualla WM SACpHOU
JIESTeTbHOCTH Ha OOLIMPHON TEPPUTOPHH.
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h. SlnepHbIii MaTepual COTJIACHO OIPENCICHUI0, JaHHOMY B ctaTthe XX YcTaBa, 03HauaeT Jr00i
WCXOAHBI MaTepuan wid 000 CcHenuanbHBIN pacIleIUIAIomuiicss MaTepuan.  TepMuH
"HCXOMHBIN MaTepuan" HE JOJDKCH TOJKOBATHCS KaK MPUMEHSIONMIMICS K pyAe WX OTXOJaM
pynel.  Jlroboe ompenenenue, nanHoe COBETOM B COOTBETCTBHH co crarheil XX YcraBa
AreHTCTBa TOCIE BCTYIUICHMsI B CHIIy HacTosiiero [IpoTokoia, KOTOpOe pacIIUpseT CIHUCOK

MaTepUalIOB, CUHUTAIOIIMXCS HCXOAHBIM MaTepHajioM WM CHEUHATbHBIM PACIICTIISIOIINMCS
MaTepHuaioM, BCTYNAeT B CHIy B COOTBETCTBHM C HACTOSIIUM I[IpOTOKOJIOM TOJBKO mOCIHE
npuHsaTus ["autu.

1. YcTaHOBKA 03HAYACT:

1) peaxkTop, KpPHUTHYECKyI0 COOpKY, 3aBOJ II0 KOHBEPCHH, 3aBOJA II0 H3TOTOBIICHUIO,
nepepabaThIBAIONIYI0 YCTAaHOBKY, YCTAHOBKY IJISl Pa3/ielIieHUs M30TOIOB WIIH OTACIHHOE
XPaHWIHIIE; WK

il)  mo0oe MecTO HaxOXKACHHs, TIe OOBIYHO UCIONB3YeTCsl SIICpHBIA MaTepuan B
KOJIMYECTBAX, MPEBBIIAOIINX OJ1H dPPEKTUBHBIN KHIOTPAMM.

J- MecTo HaxOKJICHHS BHE YCTAaHOBOK O3HAYaeT JIt000i 0OBEKT MIIH JIF0O0E MECTO HAXOXKICHHS,
KOTOpbIC HE SIBISIFOTCS YCTAHOBKOW, M TJ¢ OOBIYHO HCMOJB3YeTCs SIIEPHBIA Marepuan B
KOJIMYECTBAX, PAaBHBIX OAHOMY 3((HEKTUBHOMY KHUJIOTPaMMy MM MEHEE.

COBEPHIEHO B Bene 10 utons 2002 roma B ABYX dK3eMIUIIpax Ha (GppaHITy3CKOM sI3BIKE.

3a PECIIYBJIMKY 'AUTU: 3a MEXXIYHAPOIHOE ATEHTCTBO
10 ATOMHOM SHEPI'MHU:

(noonucw) (noonuco)

Penansn Knepusm Buxkrop Myporos

ITocTosHHbIN NpeacTaBUTENb [ autu Hcnonastromniuii 0053aHHOCTH

I'enepanpHOTO IUpPEKTOpA
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iii)

vi)

vii)

IMPUJIOXKEHUE 1

INEPEYEHBb BUJIOB JEATEJIBHOCTU, O KOTOPBIX TOBOPUTCA
B CTATEBE 2.a.1V) HACTOSAIIEI'O ITPOTOKOJIA

UzroroBienne poTopHBIX TpYO 1 HEeHTpU(YT U cOOpKa ra30BbIX LHEHTPUPYT.

Poropuble TpyObl /Ui neHTpH(Yr 03HAYAIOT TOHKOCTEHHBIC LIIHMHIPHI, ONMCAHHE KOTOPBIX
npuBenieHo B pazzaene 5.1.1 b) [Tpunoxenwns 11.

lazoBble HeHTpU]YTH 03HAYAIOT EHTPUQYTH, OMHCAHHUE KOTOPBIX MPUBEIECHO BO BBOJHOM
3aMeuaHuu K pazzaeny 5.1 [punoxenus I1.

UsroroBnenne nud@y3noHHBIX OapbepoB.

Hudbdysnonnbie  Gapbephl 03HAYAIOT TOHKHE IOPUCTHIC (UIBTPHI, OMHCAHWE KOTOPBIX
npuBenieHo B pazzaene 5.3.1 a) [Ipunoxenus 11.

UsroroBnenune unu cOOpka CUCTEM, UCTIONB3YIONIUX Ja3ephl.

CucTeMbl, NCTIONB3YIONIHE JIa3ephl, 03HAYA0T CUCTEMBI, BKIIOYAOIIUE T€ IPEIMETHI, OITUCAHNE
KOTOPBIX NpUBEJEHO B pasnene 5.7 IIpunoxenus 1.

Uzrorosnenne mm cOOpKa AIEKTPOMAarHUTHBIX CEIapaTopoB U30TOIOB.
DJIeKTPOMArHUTHBIE CENapaTopbl U30TONOB O03HAYAIOT T€ MPEAMETHI, O KOTOPHIX TOBOPUTCS B

pasznmene 5.9.1 Ipunoxenus Il u KOTOphIE COMEPKAT MCTOYHUKHA HOHOB, OMHMCAHUE KOTOPBIX
npuBeneHo B pasnene 5.9.1 a) [Ipunoxenus 1.

HsroroBienue uiu c60p1<a KOJIOHH WJIX 3KCTPAKIMOHHOT'O O60p}/Z[OBaHI/I$I.

KoJioHHBI MK JKCTPAKIMOHHOE 00OPYAOBAaHME O3HAYAIOT T€ MPEAMETHI, OMHUCAHHUE KOTOPBIX
NpUBEIEHO B pasaenax 5.6.1, 5.6.2,5.6.3,5.6.5, 5.6.6, 5.6.7 u 5.6.8 [Ipunoxenus I1.

I/ISFOTOBHGHI/IG pa3IIeJII/ITeJH)HBIX COIIC]I WUiIn BI/IXpeBLIX Tp}/6OK JJIA aSpOIII/IHaMI/I‘IeCKOI'O
oOoraleHus.

PasnmenurenbHble cOIUIa WM BHXPEBBIC TPYOKHM JUIsl adpOJMHAMUYECKOrO O0OOTralicHus
03HAYAIOT pa3JCIUTENILHBIC COIUIA M BUXPEBbIC TPYOKH, ONHCAHHE KOTOPBIX IPUBEICHO
COOTBETCTBEHHO B pazzenax 5.5.1 u 5.5.2 [Ipunoxenus II.

HzroroBienue uiu c60pKa CHUCTEM I'CHCpAllUN ypaHOBOﬁ IJ1a3MBI.

CucteMbl TIeHepallMy YPaHOBOM IJIa3Mbl O3HAYaIOT CHCTEMBI JUId TI'€HEpaluu YPaHOBOMH
IJIa3MBbl, OMMCaHUE KOTOPBIX MpuBeAeHO B pazaene 5.8.3 Ilpunoxenus I1.



viii)

xi)

Xii)

xiii)

Xiv)

XV)

W3zroroBieHne LMPKOHUEBBIX TPYO.

LlupkoHueBble TPyObl O3HA4YaIOT TPYObl, OMHCAHHWE KOTOPBIX NPUBEIACHO B paszeie 1.6
ITpunoxenus II.

HpOI/ISBOZ[CTBO WJIM TIOBBIIICHUE Ka4eCTBA TSKEIION BOJBI HIIH }:[eﬁTepml.

Tsoxenas BoJIa WK ISUTEPU 03HAYAIOT MEHTEPHiA, TSDKETYIo Boay (OKCHA AeHTepus) u oboe

JIpYroe COCAMHEHUE NEUTEepHs, B KOTOPOM OTHOIICHHE YHCIA aTOMOB JACHTEpUS K YHUCITY
aToMOB Bojiopoja npessiiiaet 1:5000.

Hsrorosienne rpadura saepHOH YUCTOTHI.

Ipadur spepHO YHMCTOTHI O3Ha4YaeT rpaduT, YPOBEHb YHUCTOTHI KOTOPOTO BBINIE, YeM
5 MMJUTHOHHBIX yacTeil GOPHOTo KBMBAJIEHTA, @ INIOTHOCTH MpeBbimaet 1,50 r/cm’,

H3rorosienue KOHTCﬁHCpOB JJIA 06J'Iy‘leHHOFO TOILIIMBA.

Konrelinep st 00Ny4EeHHOTO TOIUIMBA O3HAYae€T €MKOCTh JJISI TIEPEBO3KH W/WJIM XPaHEHUS

00JIy4eHHOTO TOIUIHBA, 00ECTICUHNBAIONIYI0 XUMHUECKYI0, TETIOBYIO U PATHAIIMOHHYIO 3aIIUTYy,
a TaKKe OTBOJI TEIJIA pacmlazia BO BpeMsl IIepeMeIeHs, TEPEBO3KH U XPaHECHHUS.

N3roroBiieHHE PEaKTOPHBIX YIPABJISIOIINX CTEPKHEN.

PeakTopHbIe yHpaBIsIOMIKME CTEPKHH O3HAYAIOT CTEPKHU, OMMCAHHE KOTOPHIX HNPUBEACHO B
paznene 1.4 [Ipunoxxenus II.

NsroroBnenne 6€30MacHBIX ¢ TOYKH 3PEHUS KPUTHYHOCTH 0AaKOB M PE3EPBYapoB.

BesomacHble ¢ TOYKM 3pEHUS KPUTHYHOCTU OaKu W pe3epByapbl O3HAYAIOT T MPEAMETHI,
OTIFICAHKE KOTOPHIX MpUBENIEHO B paznenax 3.2 u 3.4 Ipunoxenus I1.

H3roroBieHne MammH JJIA py6KI/I 06J'Iy‘leHHLIX TOIINIMBHBIX 3JICMCHTOB.

MaruuHs! Juisl pyOKH 00JIyYeHHBIX TOIUIMBHBIX 3JIEMEHTOB O3HAYal0T 000PYI0BaHUE, OITMCAHHE
KOTOpOTO TnpuBeneHo B pazjaene 3.1 [punoxenus II.

CoopyskeHre ropsaux Kamep.

lopsiune kamephl O3HAYAlOT KaMmMepy WM COENWHEHHBIE MEXAy COOOH Kamephl OOIINM

00bEMOM He MeHee 6 M°, CHaO)EHHbIE 3alIMTON, PABHOM HIIM NPEBBIIIAONICH JKBUBAICHT
0,5 M 6eTOHAa IUIOTHOCTBIO 3,2 I/cM’ WM Gollee, yKOMILIGKTOBAHHEIE OOODPYIOBAHMEM JUIA
MIPOBEJICHUS OTEepalliii ¢ UCTIONb30BAHNEM IMCTAHIIMOHHOTO YIIPaBICHUSI.



[NPMJIOXEHME II

[NEPEYEHb COI''TACOBAHHOI'O ObOPYJIOBAHIMA N HEAAEPHOI'O MATEPHUAJIA JIJIA

1.1.

1.2.

OTUYETHOCTU OB DKCIOPTE U UMITOPTE B COOTBETCTBHUU CO CTATBEMN 2.a.ix)

PeakTopsl U peakTopHOE 000py10BaHUe
KomnuiekTHbIe siiepHbIe peaKkTOpPbI

SnepHble  peakToOpbl,  crocoOHBIe ~ padoTaTh B PEKUME  KOHTPOJIUPYEMOMU
CaMONOJICPKUBAIOLICHCS] IEMHOW pEakUuH [eJNEHHs, HCKIIoYas PpEeakTOpbl HYJIEBOH
MOIIHOCTH, KOTOPBIE ONPENEIIIOTCS KaK PEaKTOPhl C MPOCKTHBIM MAaKCHMAJIbHBIM YPOBHEM
MPOM3BOACTBA IUTYyTOHUS, He npeBbimatomuM 100 rpaMMoB B ro.

ITOACHUTEJIbBHOE 3AMEYAHUE

"SAnepHbIid peakTop" B OCHOBHOM BKITFOYAET Y3JIBI, HAXOAIINECS BHYTPH KOPIyca peakTopa
WIH HETOCPEJCTBEHHO TNPUMBIKAOIINE K HEMY, O00OpYIIOBaHHWE, KOTOPOE KOHTPOIHPYET
YpPOBEHb MOIIHOCTH B AKTUBHOW 30HE, W KOMIIOHEHTBHI, KOTOpBIE OOBIYHO COJepXkar
TEIUIOHOCUTENTh TIEPBOTO KOHTypa aKTHUBHOW 30HBI pPEaKTOpa, WM BCTyHAalOT C HUM B
HETIOCPEICTBEHHBII KOHTAKT WIIN YIIPABIIAIOT UM.

He mpenmnomnaraercs WCKITIOYeHHE PEaKTOPOB, KOTOPBIE HAMISKAIINM 00pa3oM MOTIIHA OBl
MOJIBEPTHYTHCA MOIU(PHUKAINH IJIsl POU3BOCTBA 3HAYUTENHHO OOJBIIEr0 KOJMYECTBA, YEM
100 rpaMMOB  TUIYTOHUS B TO/I. Peaktopsl, mnpenHa3sHayeHHbIE LISl JJIUTEIbHOU
SKCIUTyaTallid Ha 3HAYUTENBHBIX YPOBHSIX MOIHOCTH, HE3aBHCHMO OT CTENeHH WX
BO3MOJKHOCTEH TPOWM3BOJICTBA ILTYTOHHS, HE PAacCCMATPUBAIOTCS KakK '"peakTopsl HyJIEBOH
MotHOCTH".

PeakTopHbIe KOpPIMyca BHICOKOTO 1aBJIeHUS

Mertamnndyeckie Kopmyca B cOOpe WM WX OCHOBHBIE YacTH 3aBOJCKOTO HM3TOTOBJICHHSA,
KOTOpBIE CHEeNHAIbHO IPeAHa3HAYeHBI I TIOATOTOBJICHBI ISl pa3MeIIeH!s B HIX aKTHBHON
30HBI SIZIEPHBIX PEAKTOPOB, KaK OHHU OIpeNeNeHbl B IyHKTe 1.1. BBINIE, W CIOCOOHBIE
BBIIEP)KMBAThH pabodee JaBlIeHUE TEIUIOHOCUTEIS TIEPBOTO KOHTYPA.

I[NOACHUTEJIbHOE 3AMEYAHUE

BerHHH IJInTa KOPITyCa BBICOKOT'O MAABJICHHUA PCAKTOPa OXBATBIBACTCS ITYHKTOM 1.2 xak
OCHOBHasl, 3aBOJACKOI'0 U3TrOTOBJICHUA, YaCTh KOPITyCa BBICOKOT'O JaBJICHUS.

BHyTpeHHHe yacTu peakTopa (Hampumep, HOANCPKHUBAIOLINE KOJOHHBI U IUTUTHI aKTUBHON
30HBI M ApPYTHMe BHYTPEHHHE YacTH KOPIIyca, HANpPaBISIOLINE TPYOBl IS peryIUpyIOMIUX
CTEPIKHEH, TEIUIOBBIC SKPaHBI, IEPETOPOAKH, TPYOHbIE PEIIETKH AaKTUBHOMN 30HBI, IUIACTHHBI
muddysopa u T.1.) 0OBIYHO MOCTABISIOTCS MOCTABIIMKOM peakTopa. B HEKOTOpHIX ciryuasx
ompeesiCHHbIE BHYTPEHHUE ONOPHBIE KOMIIOHEHTHI BKJIIOYAIOTCS B M3TOTOBJICHHE KOpIyca
BBICOKOT'O JaBJICHUA. OTH NPEIMETHI SBIAIOTCS AOCTaTOYHO BAXXKHBIMU C TOYKU 3PCHHUS
0e30MacHOCTH U HAAEKHOCTU KCIUTyaTalld PEaKTOPOB (M CIEeIOBATEIbHO, C TOUKH 3PCHHUS
TapaHTUHHBIX O0S3aTENbCTB M OTBETCTBEHHOCTH MOCTABIIMKA PEAaKToOpa), 4YTOOBl HX
MIOCTaBKa BHE PaMOK OCHOBHOT'O COTJIAIIECHHUs O IOCTaBKE CaMOr0 PEaKkTopa He crana Obl
00bryHOM npakTHKOW. [lo3TOMY, XOTS OTHENBHAS OCTaBKA 3TUX YHUKAJIbHBIX, CIICLUATEHO
NpeAHa3HAYEeHHbBIX U OATOTOBICHHBIX, BAXKHBIX, KPYIHBIX U JOPOTOCTOAIINX NMPEIMETOB HE
o0s3aTenbHO OyIeT paccMaTpUBaThHCS KaK BhIMafaomas u3 cepsl HHTEPECOB, TAKOH c11ocod
MOCTaBKH CUUTAETCS] MAJIOBEPOSITHBIM.



1.3.

1.4.

1.5.

1.6.

1.7.

MamuHbI AJ5 3arpy3K4 U BHITPY3KH PeaKTOPHOI0 TOMJIMBA

MaHumynsTopHoe 000pyA0BaHKE, CIICIIMATBLHO MTPEIHA3HAYCHHOE WU MOATOTOBICHHOE IS
3arpy3kd WM HW3BJICUCHUS TOIUIMBA W3 SIACPHBIX PEAKTOPOB, KaK OHU ONPEICICHBI B
myHkTe 1.1. BBIIE, KOTOpOE MOXET HCIOIL30BATHCA, KOT/a PEaKTOp HAXOIUTCA TMOJ
Harpy3KoM, UIu 001a1aeT TEXHHUYESCKIUMH BO3MOKHOCTSIMHU JJII TOYHOTO MO3UITMOHUPOBAHUS
WM OPUEHTHUPOBAHMSI, TIO3BOJIAIONIMMH TIPOBOANTh HA OCTAHOBICHHOM PEAKTOPE CIOXKHBIC
paboThI O Teperpy3ke TOIUIMBA, MPU KOTOPHIX OOBIYHO HEBO3MOXHBI HEIIOCPEICTBEHHOE
HaOJIIOICHHUE WU MPSIMOM JOCTYT K TOILIUBY.

PeakTopHble ynpaBisilonue CTep:KHHA

CrepXHH, CHEIUAIBHO TMPEAHA3HAYCHHBIC WM MOATOTOBJICHHBIC JJISl  YIIPABJICHUS
CKOPOCTBIO PEaKIINH B SIICPHBIX PEAKTOpaxX, KaK OHH OIpeIeieHbI B MyHKTe 1.1. BhIIIC.

[NOACHUTEJIbBHOE 3AMEYAHUE

Croma e BKJIIOYAIOTCS, TOMHMO 4YacTH, TIIOTJIOIIAIONIe HEWTPOHBI, €€ OMNOpHBIE U
MOJIBECHBIE KOHCTPYKIIMH, €CITH TTOCTaBKa MPOU3BOIUTCS Pa3esIbHO.

PeakTopHble TPYyObI BHICOKOTIO 1aBJIEHUSA

TpyObl, KOTOpBIE CIIEUANBLHO MpeIHa3HAYCHBI WM TOATOTOBICHBI U Pa3MEIICHHUs] B HUX
TOIUTUBHBIX JJIEMEHTOB M TEIJIOHOCUTENS MEpBOTO KOHTypa B peakTopax, Kak OHH
ompezneneHsl B myHKTe 1.1. BbIme, mpu pabodeMm aaBieHHH, mpesblmaoomem 5,1 Mlla
(740 pyHT/KB. OHOIIM).

HupkoHueBbie TPYOBI

TpyObl wim cOOpkH TpyO0 M3 METAUTUYECKOTO IIMPKOHHUS WM €ro CIUIaBOB, MO BeCy
npeBeimatomue 500 Kr B TedeHue Jr000ro 12-MecsiMHOTO MEepHoja, KOTOphIe CIEIHaIBHO
MIpeIHa3HAYCHBI WK TIOITOTOBJICHBI JIJISl UCIIOJIE30BAHUS B PEAKTOPAX, KaK OHH OIMPEICTICHBI
B myHKTe 1.1. BBIIe, © B KOTOPHIX OTHOIICHHE MO Becy TaHHUS K ITUPKOHHUIO MEHBIIE
yeMm 1:500.

Hacochl nepBoro KOHTypa TenJ0HOCHTEJs

Hacocel, cnemmanbHO TpeAHAa3HAYEHHBIE WM IOATOTOBJICHHBIE U1 TOJAEp)KaHUS
HUPKYJSIIY TeTJIOHOCUTENS TIEPBOTO KOHTYPa AJEPHBIX PEaKTOPOB, KaK OHU OIpE/IETICHHI B
nyHkTe 1.1. Belme.

[NOACHUTEJIbBHOE 3AMEYAHUE

CrenmasibHO TpeHa3HAYEHHBIE WM MOATOTOBIEHHBIE HACOCHI MOTYT BKJIIOYATh CIIOJKHBIE,
YIUIOTHEHHBIE WM MHOTOKPAaTHO YTJIOTHEHHBIE CHUCTEMbI I INPENOTBPAIICHUS YTEUKH
TEIUIOHOCUTENSI TIepBOTO KOHTypa, TepMEeTHYHble HAacoChl M HAcOChl C CHCTEMaMH
UHEPLMAIbHON Macchl. OTO OIPEAEICHUE KacaeTcs HAcOCOB, aTTECTOBAHHBIX IO KJaccy
NC-1 nnu 5KBUBaJEHTHBIM CTaHIAPTaM.



2.1.

2.2

Hesinepnble MaTepuaibl A5 peakTOPOB
HeiiTepuii u Ts:Kenas Boaa

[Heiitepuii, Tspkenas Boja (OKHCh JAedTepHs) M JIO0OE Jpyroe CoelNWHEHUE IEHTepus, B
KOTOpPOM OTHOILIEHHE AeWTepus K aromMaMm Boaopoaa mpesbimaeT 1:5000, mpenHasHaueHHBIE
JUTSL MCTIONIb30BaHMS B SJEPHBIX peakTopax, Kak OHH ompeiesieHsl B myHKTe 1.1. Bele, B
KOJIMYECTBax, mpesbimarommx 200 K© aTOMOB JaedTepus Jiss JH000H OJHOW CTpaHbI-
MOJIydarTesisi B TSUCHHE TI000r0 12-MecsIMHOro eproa.

SnepHo-uncThlii rpaguT

I'padut, MMEIOUIMI CTENEHb YUCTOTHI BBINIE S-MUIIHOHHBIX OOPHOTO 3KBHBAJICHTA, C
IUIOTHOCTBIO Ooubiie yem 1,50 r/em’ , TIpeIHa3HAYCHHBIN TSI UCIIOIB30BAHUS B SIIEPHBIX
peakTopax, Kak OHH OMPEICICHB B MyHKTE 1.1 BBINIE, B KOJWMYECTBAX, MPEBBIMAIONINX
3x10* kr (30 MeTpHUUECKHX TOHH) s JIF060i OHOI CTPAHBI-IIONyYATENs B TeUEHHE TH060r0
12-MecsgHOTO TIepHoIa.

[NPUMEYAHUE

Jnst meneil SKCOOPTHOTO KOHTPOJISI MPAaBHTENBCTBO OIpEAeNseT, OyAyT JH SKCHOPTHBIC
MAapTUU COOTBETCTBYIOLIETO BBIIIEYKAa3aHHBIM XapaKTepUCTHKaM IpaduTa HCIOIb30BaThCS B
SJIEPHBIX PeaKToOpax.

YceTraHoBKH U1 nepepadoTKH 00,y4eHHBIX TOIUIMBHBIX 3JIeMEHTOB M 000py10BaHMHe,
CNennaJILHO NMpeAHa3HAYeHHOEe HJIH MOATOTOBJIEHHOE [IJIsl ITOT0

BBOJJHOE 3AMEYAHUE

IMpu mepepaboTKe OOIYYEHHOTO SACPHOTO TOIUIMBA IUTYTOHWH W ypaH OTHENSIOTCS OT
BBICOKOAKTUBHBIX IMMPOAYKTOB ACJICHHUA U APYTHUX TPAaHCYPAHOBBIX 3JICMCHTOB. I[JI;I TaKoro
paszeneHusi MOTYT HCIOJIb30BaThCA Pa3iIMUHbIe TEXHOJOrHYeckue mporecchl. OmHAKO co
BpemeHeM miporiecc "[lypexc" cram Hambonee pacpoCTpaHEHHBIM M MPHUEMJIEMBIM. OTOT
MpPOIIECC BKIIOYACT PACTBOPEHHE OOJNYYCHHOTO SICPHOIO TOIUIMBA B a30THOM KHCIIOTE C
MmocjIeAyromuM BBIACJICHUEM YpaHa, IUIYTOHHMA W HOPOAYKTOB ACJICHUA 3KCTpaKHI/IeI>'I
pacTBOpHUTEIIEM C TOMOIIBIO TpUOyTHI(dOoChaTa B OpraHUIeCKOM paz0aBUTEIe.

TexHomornueckre MpoIlecchl Ha Pa3NMYHbIX ycTaHoBKax Tuma "llypekc" aHamorH4HBI U
BKJIIOYAIOT: HW3MeEJbUeHHe OOJIy4eHHBIX TOIUIMBHBIX 3JIEMEHTOB, PAacCTBOPEHHE TOIUIMBA,
9KCTPAKIMIO PACTBOPHUTEIEM M XpaHEHHE TEXHOJIOTMYECKOW XKUAKOCTH. MOXKET MMEThCs
Takke 000pyZOBaHHE [UIA TEIUIOBOM [EHUTpAIlMM HUTpaTa ypaHa, KOHBEPCHU HHTpaTa
IUTYTOHHS B OKHMCh WJIM METaJUl, a TakXke Ui 00pabOTKH KHUIKUX OTXOAOB, COAEPIKAIINX
MPOIYKTHI JIENEHUsI, A0 TMOIydeHHUs (POPMBI, IPUTOJHOMN IS MPOTOIDKUTEIILHOTO XPaHeHHUS
win 3axopoHeHus.  OJHAKO KOHKPETHBIE THIBI M KOHQUTYpamus 000pyIOBaHHS,
BBITMOJTHSAIONIET0 3TH (YHKIMH, MOTYT pasziIHyaThCsl Ha Pa3IUYHBIX YCTAaHOBKax THIIA
"ITypekc" 1o HECKOIBKHM MPUYHHAM, BKIIFOYAsl TUIBI 1 KOJIHMYECTBO OOTYYEHHOTO SASPHOTO
TOIUIMBA, IOJUIEXKAlIEro IepepaboTke, U  IpeNoyiaraeMblii IPOLIECC  OCAXKICHUS
M3BIIEKaEMBIX MAaTEpPHAJIOB, a TaK)Ke MPUHLUIIBI o0ecrieueHus1 0e30MacCHOCTH U TEXHUYECKOTO
o0cCITyKHBaHUA, IPUCYIIHE KOHCTPYKLIMHU JaHHOW 00CTaHOBKH.

"YcraHoBka Il mepepabOTKH  OOJYYEHHBIX TOIUIMBHBIX  DJIEMEHTOB'  BKIIIOYACT
000opyIoBaHWE W KOMIIOHCHTHI, KOTOPHIE OOBIYHO HAXOAATCS B TIPSIMOM KOHTaKTE C
00JTy9EeHHBIM TOILUTUBOM M OCHOBHBIMH TE€XHOJIOTHYECKUMHU MOTOKAMH SIICPHOTO MaTepHaia
Y TIPOJYKTOB JCTICHUS, M HETIOCPEICTBEHHO YIIPABISIOT UMHU.
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OTH TpoIlecchl, BKIIOYas MOJHBIE CHUCTEMBI JUIsI KOHBEPCHM IITYTOHHMS WU TPOU3BOJCTBA
METaJUTMYECKOTO IUTYTOHHSI, MOTYT OBITh WACHTH(OUIIMPOBAHBI 1O Mepam, MPHHUMAEMbIM
JUISL TIPEOTBpAIEHUS OMAacHOCTeW B CBSI3M C KPUTHYHOCTHIO (HalpuMep, Mepami,
CBSI3aHHBIMH C TEOMETpHeii), oOilyueHHeM (HampuMep, IMyTeM 3alluThl OT OOydYeHHs) U
TOKCHUYHOCTBIO (HapuMep, MepaMu 10 yIep>KaHHIo).

[IpenmeTsl 000pyIOBaHUS, HA KOTOPBIC, KAK CUUTACTCS, PACIIPOCTPaHACTCS 3HAUYCHUE (pa3bl
"u 0b6opyIoBaHUE, CHCIHATLHO NpeIHA3HAUYEHHOE WX MOATOTOBICHHOE" I MepepadoTKH
O6queHHBIX TOINIMBHBIX 3JICMCHTOB, BKIIIOYAIOT:

MamuHbl 11 pyOKH 00/1y4eHHbIX TOIUIMBHBIX 3J1EMEHTOB
BBOJHOE 3AMEYAHUE

D10 00O0pymOBaHHE WCIONB3YETCS I BCKPBITHS OOOJIOYKH TOIUIMBA C  IEJBIO
MOCIIEYIONIET0 PACTBOPEHUSI OOJYYEHHOTO SIEPHOTO MaTepHuala. Kak mpaBwuio,
WCTOJB3YIOTCS CHEeNMaIbHO IperHa3HAaYeHHbIe, CKOHCTPYHUPOBAaHHBIE UId pyOKH MeTajuia
YCTPOHCTBA, XOTS MOXET UCTIONB30BaThCsl U 00JIee COBEPIICHHOE 000PYAOBaHNE, HAPHMED
Ja3ephl.

JlucTaHIMOHHO — ympaBiseMoe 00OpyAOBaHUE, CIELUAIbHO IIpEeJHA3HAYEHHOE WU
HOJTOTOBJIEHHOE Ul UCIIOJIb30BaHUS Ha YCTaHOBKE II0 NepepaboTKe, Kak OHa OIpejAescHa
BBINIE, JUISI Pe3KH, pyOKHM WM Hape3ku cOOpOK, IMyYKOB WIIM CTEpXKHEH OOIy4eHHOTO
SJIEPHOTO TOIUINBA.

duccoabBepbl
BBOJHOE 3AMEYAHUE

B nucconbBepsl OOBIYHO TMOCTYIMAET HM3MENbYEHHOE OTpadoTaBllee TOMIMBO. B 3THX
0e30MacHBIX C TOYKH 3pEHHsS] KPUTHYHOCTH pe3epByapax OOMyuYeHHBIN AAEpHBIM MaTepual
pacTBopsieTcs B a30THOM KHCJIOTE, W OCTaloIuecss 0oOpe3kd 00OJO4YeK BBIBOISATCS U3
TEXHOJIOTHYECKOTO IIOTOKA.

be3omacHple ¢ TOYKM 3peHHs KPUTUYHOCTH pe3epByaphl (Hampumep, Majioro AHaMeTpa,
KOJNbLIEBbIE WM MPSIMOYTOJbHBIE pE3epByaphl), CIEHUAIBHO IpeIHa3HAYeHHBIE WIN
MOJITOTOBJIEHHBIE JUISI UCIIONIB30BAHUS HAa YCTAaHOBKE MO MepepadoTKe, Kak OHU OMpeAeTeHBI
BBbIIIE, JUISI PACTBOPEHHUS OOJy4EHHOTO SJEpHOTO TOIJIMBA, KOTOPBIE CIIOCOOHBI
BBIJICPKUBATh TOPSAYYH, BBICOKOKOPPO3HOHHYIO JKMJIKOCTb M MOIYT JHCTaHLIHUOHHO
3arpyKaTbCsl M TEXHHYECKH 00CITyKUBATHCSI.

DKCTPAKTOPHI U 000PYA0BaAHNE /IS IKCTPAKIUHA PACTBOPUTETEM
BBOJ/IHOE 3BAMEYAHUE

B 9KCTpakTOpBl C pPACTBOpUTENEM IIOCTYIIaeT KakK pPacTBOP OOJNYYEHHOrO TOIUIMBA W3
JIUCCOJIBBEPOB, TaK U OPraHUYECKUN PacTBOP, C MOMOIIBIO KOTOPOrO Pa3AEISIOTCS YpaH,
TUTYTOHUH M MPOAYKTHI Jenenusi. OOopynoBaHue ISl SKCTPAKIIMHM PACTBOPUTENIEM OOBIYHO
KOHCTPYHMPYETCS TaKUM 00pazoM, YTOObI OHO YAOBJIETBOPAJIO KECTKUM SKCIUTyaTallMOHHBIM
TpeOOBaHUAM, TAKUM, KaK JUTUTEIBHBIN CPOK CITY:KOBI 0€3 TEXHHYECKOTO 00CTYKUBaHHS WITH
JIeTKas 3aMeHsSIeMOCTh, NMPOCTOTAa B IKCIUIyaTallMM WM YNpPaBIEHHH, a TakXe THOKOCTh B
OTHOLIEHUY U3MEHEHHUs [TapaMeTpoB IIpoLecca.
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CrenpanbHO TpeHAa3HAYEHHBIE WM TOATOTOBJIEHHBIE 3KCTPAKTOPHI C PAacTBOPUTENEM,
Takue, Kak HacaJ0YHbIE WM MyJIbCAIIMOHHBIE KOJOHHBI, CMECUTEIHHO-OTCTOWHBIE aIllapaTsl
WIM LEHTPOOEXHBbIE KOHTAKTHBIE ammaparbl JAjs HCIONb30BaHUS HA YCTAaHOBKE I10
00paboTKe OOJYyYEeHHOTO TOIUIMBA.  OJKCTPAKTOPBl C PACTBOPUTENIEM JIOJIKHBI OBITh
YCTOMYMBBI K KOPPO3MOHHOMY BO3ACHCTBUIO a30THOM KHCIIOTBHI. OKCTpPakTophl C
pacTBopuTeiIeM OOBIYHO M3TOTABIUBAIOTCS C COOJIOAEHHWEM UpE3BBIYAIHO BBICOKHX
TpeOoBaHMi (BKJIIO4as NPUMEHEHHE CIHEIHaJbHBIX METOJOB CBapKH, WHCHEKIIHH,
obecrnieueHre W KOHTPOJIb Ka4eCTBA) U3 MAJIOYTJIEPOAUCTHIX HEPKABEIOIIMX CTalei, TUTaHa,
HUPKOHUS WIN APYTUX BHICOKOKAYECTBEHHBIX MaTepHAaJIOB.

XuMH4YecKHe pe3epByaphl [1Jisl BbIAEPKUBAHUS HJIH XpPaHEHHUSA
BBOJ/IHOE 3AMEYAHUE

Ha srarme skcTpakiuu pacTBopuTesieM 00pa3yIoTCsi TPU OCHOBHBIX TEXHOJIOTHYECKHX ITOTOKA
KUAKOCTH. PesepByapbl )i BBIAEPKUBAHUS WIN XPAaHEHUS MCIIONB3YIOTCS B JajbHEHIIECH
00paboTKe BceX TpeX MOTOKOB CIAEAYIOIINM 00pa3oM:

a) pacTBOp HYHUCTOTO Aa30THOKHCIOTO YpaHa KOHLEHTPUPYETCS BBIIapUBaHUEM U
MPOUCXOANUT TIpoIlecc ACHUTpALMU, TJe OH MpeBpalaeTcs B OKCHI ypaHa. OTOT
OKCH/I IOBTOPHO HCIIOJIB3YETCA B SJ€PHOM TOIJIMBHOM ITHKIIE;

b)  pacTBOp BBICOKOAKTHUBHBIX NPOAYKTOB JENCHUS OOBIYHO KOHIEHTPUpPYETCA
BBIIAPUBAHUEM M XPAaHUTCA B BUJE KOHLEHTPUPOBAHHON JKHUJKOCTH. 10T
KOHIICHTpAaT MOXET BIIOCJIEJCTBUU MPONTH BBIIApUBAaHKE WM OBITH MPeodpa3oBaH B
(hopMy, IPUTOTHYIO JUTSI XPaHEHUS WU 3aXOPOHEHHNS;

C)  PacTBOp YHCTOI'O HHUTpATa IUTYTOHHS KOHIEHTPUPYETCS M XPaHUTCS IO IMOCTYIUICHUS
Ha JaJbHEHINe 3Tanbl TEXHOJIOTHYECKOro npolecca. B wacTHOCTH, pe3epByapsl Juis
BBIJICP)KUBAHUST WM XPAaHEHUS PACTBOPOB IUIYTOHHS KOHCTPYHPYIOTCS TaKHM
00pazoM, 4TOOBI M30EKaTh CBS3AHHBIX C KPUTHYHOCTHIO NMPOOJIEM, BOSHUKAIONIUX B
pe3yJbTaTe N3MEHEHUH B KOHIIEHTPAIUU Wi (hopMe TAaHHOTO MOTOKA.

CrienanbHO TpeHa3HAYCHHBIC WM MTOJITOTOBICHHBIC PE3ePBYaphl ISl BHIACPKUBAHUS WITH
XpaHEHUs Ul MCIOJIb30BAaHMA HAa YCTAHOBKE IO IepepaboTKe OOIyYeHHOro TOIUIMBA.
PesepByapsl Ans  BBIIEPXKMBAHUS WM XPAHEHWs JOJDKHBI OBITh  YCTOMYMBBI K
KOPPO3MOHHOMY BO3JICHCTBHIO a30THOW KHCIOTHI. Pe3epByaphl Ui BBLACPKUBAHUS WIIN
XpaHEeHUs] OOBIYHO H3rOTABIUBAIOTCA W3 TAKHX MAaTEpUANIOB, KaK MAallOyTJIepOIHCThIC
HEep)KaBEIOIINE CTallM, THTAH WM HUPKOHUH WM JPYTHE BHICOKOKAYECTBEHHBIE MaTEPHAIBI.
PesepByapsl Ui BBLICP)KHBAHUS WM XPAaHEHUS MOTYT OBITh CKOHCTPYHPOBAHBI TaKHM
o0pa3oMm, YTOOBI WX OKCIUTyaTallMs W TEXHHUYECKOE OOCITy)KUBaHWE MPOU3BOIAMINCH
JIUCTAaHIIMOHHO, U MOTYT HUMETh CJIEQyIOUIHe OCOOCHHOCTH C TOYKH 3pEHUS KOHTpPOJIS 3a
SIIEPHOU KPUTUYHOCTBIO:

1) OOpHBII SKBUBAJICHT CTCHOK MJIM BHYTPEHHUX KOHCTPYKITUN paBeH 1O MEHBIIIEH Mepe
2%, mubo

2) MATHHAPUICCKIE Pe3ePBYaphl HMECIOT MaKCUMAaIBHBIA quameTp 175 MM (7 mioiMoB),
6o

3) MPSMOYTOJIbHBINA UITM KOJIBIIEBOU pe3epByap UMEeT MaKCUMAJIbHYIO IIIUPUHY 75 MM
(3 mrotima).
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CucreMa KOHBepCHUH HUTPATa IUIYyTOHUS B OKCHJL
BBOJ/IHOE 3AMEYAHUE

Ha OonpmuHCTBE YCTaHOBOK IO TepepabOTKe JTOT KOHEUHBIM MPOLEcC BKIOYAET
KOHBCPCUIO pacTBOpa HHUTpaTa IUIYTOHHA B ABYOKUCH IIITYTOHUA. B umcio ocHOBHBIX
omepauuil 3TOro mpolecca BXOJST: XpaHeHHe M KOPPEKTHPOBKAa HCXOIHOTO
TEXHOJIOTHYECKOTO MaTepHasa, OCaKACHHE M pa3/ielieHHe TBEpAOH M KUAKOH dasbl,
MpOoKaJMBaHWe, OOpalleHne C TMPOIYyKTOM, BEHTHJIAIMS, oOpalieHHe ¢ OTXOJaMH U
yIpaBJIeHHE IPOLIECCOM.

3aMKHYTBIE CUCTEMBI, CIIEIIMATIBHO MpeIHAa3HAYeHHBIE WIIH OATOTOBJICHHBIE A1 KOHBEPCUU
HUTpaTa IUTyTOHUS B OKCHJ IUTyTOHHSA, B YacCTHOCTH, OOOpYAOBaHHBIE TakuM 0OOpa3oM,
4T00BI M30€XKaTh JOCTHKEHUS! KPUTUYHOCTH U PaJralliOHHBIX 3 dekToB, a Takxke CBECTH K
MUHHMYMY OIaCHOCTH, CBSI3aHHBIE C TOKCUYHOCTBIO.

Cucrema KOHBepCHM OKCH/A INIYTOHUS B MeTAJL1
BBOJHOE 3AMEYAHUE

OTOT mporecc, KOTOPHIH MOXKET OBITh CBSI3aH C YCTaHOBKOHM MO mepepaboTke, BKIIOYAET
¢dTOpUpOBaHHE JBYOKHUCH IUTYTOHHUS, OOBIYHO C TIPUMEHEHHEM BBICOKOAKTHBHOTO
(GTOpUCTOTO BOAOPONA, C LENBIO MONydeHHs (GTOpHUIa TUTYTOHHS, KOTOPBIH BIOCIEICTBUU
BOCCTaHABJIMBAETCS C TIOMOIIBI0 METAJUIMYECKOTO KAJIBIMSI BBICOKOW YHCTOTHI 10 TOTYHYEeHUS
METAJUIMYECKOTO TIYTOHHS M (propuaa Kauplus B BUAE LUIaKa. B YHCIO OCHOBHBIX
orepalyii NaHHOTO Tpoliecca BXOAAT:  (TopHpoBaHHE (HANpUMep, ¢ TPUMECHEHHEM
000py10BaHMs, COMEpPIKAIIEro OJarOpoAHBIE METAaUIbl WM 3alIMIIEHHOTO MOKPHITUEM U3
HUX), BOCCTaHOBJICHHWE MeTaia (HampuMep, C IMPUMEHEHHEM KepaMHUYeCKUX THUTJIeH),
BOCCTaHOBJIEHUE 1IIIaKa, OOpallleHue ¢ IPOJYKTOM, BEHTIWIALMS, o0pallleHUe C OTXOAaMU U
yIpaBJIeHHE IIPOLIECCOM.

3aMKHYTbIE€ CHCTEMBbI, CIEHHAIbHO TIpeIHA3HAYEHHbIE WM TOATOTOBJIEHHBIE IS
MPOU3BOICTBA METAIIMYECKOTO IUIYTOHHS, B YaCTHOCTH, 00OPY/IOBaHHbIE TaKUM 0Opa3oM,
4T00BI M30€KaTh JOCTHKEHUSI KPUTUYHOCTH U PaJralliOHHBIX 3 dekToB, a Takxke CBECTH K
MUHHMYMY OIaCHOCTH, CBSI3aHHBIE C TOKCUYHOCTBIO.

YcTaHoOBKH JJIS U3rOTOBJIEHHS TOILIMBHBIX 2JIEMEHTOB

"YcTaHOBKa JUISI U3TOTOBJICHUS TOTUTMBHBIX 3JIEMEHTOB" BKIIFOYAECT 000PYIOBAHUE:

a) KOTOpPO€ OOBIYHO HAXOJUTCS B HEMOCPEICTBEHHOM KOHTAKTE C TEXHOJIOIMYECKUM
MMOTOKOM SIJISPHOTO MaTepuajia WIM HEMOCPEACTBEHHO 00paldaThIBaeT €ro, WU JKe
YIpaBIIAET UM, UIIH,

b) KOTOpPOE TEPMETHU3HUPYET SIACPHBIA MaTepHasl BHYTPH 0OOJIOUKH.

YcraHoBKkH UIs1 pa3fiejieHHs H30TONOB YpaHa U 000pyA0BaHue, KPOMe aHAJIMTHYECKHX
npudopoB, cnenuaIbHO MpeIHA3HAYEHHOe HJIU TOAT0TOBJIEHHOE JI5l 3TOT0

[IpenmeTsl 000pyIOBaHUS, HA KOTOPBIC, KAK CUUTACTCS, PACIIPOCTPaHACTCS 3HAYCHUE (pas3bl
"o00opynoBaHuEe, KpOME AHAIMTUYCCKUX MPHOOPOB, CIECNHUATLHO NPEIHA3HAYCHHOE WU
MOATOTOBIICHHOE" JUISI pa3eICHHsI H30TOIOB ypaHa, BKIIOUAIOT B CEOS:
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I'azoBble neHTpUGYru U y3Jbl U KOMIOHEHTbI, CEeHUAIbHO NMpeAHA3HAYEHHbIE MU
NMOAr0TOBJIEHHbIE /ISl UCTIOJIb30BAHNUS B Ira30BbIX HeHTPUPyrax

BBOJJHOE 3AMEYAHUE

I"a3oBas nenTprdyra 06bIYHO COCTOUT U3 TOHKOCTEHHOTO(BIX) IIMINHAPA(OB) AUAMETPOM OT
75 mm (3 mroiima) o 400 mm (16 m10HMOB) ¢ BEpTUKAIBHON LEHTPAIBbHOM OCBIO, KOTOPHI(€)
nmoMenieH(bl) B BaKyyM M BpamaeTcsa(l0TCs) ¢ BBICOKOH OKPY>KHOW CKOPOCTBIO TOpSAIKa
300 m/c mmu Gonee. [yt nocTHXKEHMsT OOJNBIION CKOPOCTH KOHCTPYKIIMOHHBIE MaTEpHAIbI
BpAIAIOLINXCS KOMIIOHEHTOB JOJKHBI HMETh BBICOKOE 3HAYEHHE OTHOIIEHHS MPOYHOCTH K
IUIOTHOCTH, @ POTOpHas cOOpKa M, CIENOBATEIbHO, OTIEJIbHBIE €€ KOMIIOHEHTBI OJKHBI
W3TOTOBJIATHCS C BBICOKOW CTEIEHBIO TOYHOCTH, YTOOBI pasdanaHc ObIT MUHUMAJIbHBIM. B
OTIIMYME OT APYTUX HEeHTpU(pyr razoBas HeHTpudyTa 1 oOorameHns ypaHa HIMEeT BHYTpH
POTOPHOI KaMephl Bpallaromyocs(uecs) neperopoaxy(1) B GopMe AUCKa U HEMOJBIKHYIO
cucteMy mogayu u orBoja raza UFg, cocTodiryro mo MeHbIIel Mepe W3 TpeX OTIENbHBIX
KaHaJoOB, /JBa W3 KOTOPBIX COEAMHEHBI C JIOMAaTKaMH, OTXOJAIIMMH OT OCH pOTOopa K
nepudepuitHoil yacTu pOTOpHON Kamephl. B Bakyyme HaxoAWTCS TakkKe psii BaKHBIX
HEBPAIIAIOIINXCS 3JIEMEHTOB, KOTOPBIE, XOTA U UMEIOT 0COOYI0 KOHCTPYKITHIO, HE CIOXHBI B
W3TOTOBJIGHUM M HE H3TOTOBISIOTCS W3 YHUKAIBHBIX MarepuanoB.  LleHTpudyxnas
YCTaHOBKa, OJJHaKO, TpeOyeT OONBIIOro Yrcia 3TUX KOMIOHEHTOB, TaK YTO WX KOJHYECTBO
MOJKET CITY’KUTh BaKHBIM HWHAMKATOPOM KOHEYHOTO MCIIOIb30BAHUS.

Bpamamomuecsi KOMIOHEHTbI
a)  IlonHble poTOpHBIE COOPKU:

TOHKOCTEHHBIE IIMIHHIPHI UITU PSIT COEAMHEHHBIX MKy COO0M TOHKOCTCHHBIX IMJIMHIIPOB,
M3TOTOBJICHHBIX M3 OJHOTO WM 0O0Jiee MaTepHalioB ¢ BBICOKMM 3HAYCHHEM OTHOIICHUS
MPOYHOCTH K IUIOTHOCTH, YyKazaHHeIXx B [IOSICHUTEJIBHOM 3AMEYAHUU «
HacTosmeMy pasgeny. CoenuHeHHE IMIMHAPOB MEXIY COOOH OCyIIecTBIsSeTCS Mpu
MOMOIIIM THOKKUX CHJIb(OHOB HMJIM KOJIEI], ONMUcaHHbIX B yacTh 5.1.1. ¢) Huxe. CoOpaHHBIN
pOTOp HMEeT BHYTPEHHIOIO(ME) TIEPETOpOAKY(M) ¥ KOHIICBBIC Y3IIbI, OIWCAHHBIE B
yacTsax 5.1.1. d) u e) Hioke. OnHAaKO MoNHAS cOOpPKa MOXET OBITh IMOCTABJICHA 3aKa3uUKy B
YaCTHUYHO COOpPaHHOM BHJIE.

b)  Poropubie TpyOBbI:

CHCHI/IEU]I)HO NpE€AHA3HAYCHHBIC WKW TOATOTOBJICHHBIC TOHKOCTCHHBIC HHWIWHAPBI C
tommuHoi crenku 12 mm (0,5 mroiima) wiam MeHee, nmuamerpoM ot 75 MM (3 groiima) 1o
400 MM (16 mrO¥MOB), HW3TOTOBJICHHBIE W3 OJHOIO WM Oo0jee MaTepHUaioB, UMEIOIIUX
BBICOKOC 3HAYCHHUC OTHOIIICHUA IIPOYHOCTH K IIJIOTHOCTH, YKa3aHHBIX B
[NOACHUTEJIbBHOM 3AMEYAHUU k HacTosmeMy pasery.

c) Konpua win cunbhoHs:

KomnoneHnTsl, ciennaibHO MpeHa3HaueHHbIEe WK MTOATOTOBIEHHBIE I CO3JaHU MECTHON
OTOpHI JJIi POTOPHOW TpyOBl WM COEAMHEHHS pAga poTOpHbIX TpyO.  CuiibdoHsI
MIPEICTABISAIOT CO0OM KOPOTKHME HMIMHAPHI ¢ ToamuHoM crenku 3 MM (0,12 mroiima) win
MeHee, quaMmeTpoM oT 75 mm (3 mroiima) o 400 mm (16 aroitMoB), UMEOLUX OAUH TOhp U
W3TOTOBJIEHHBIE M3 OJHOTO M3 MaTepHajoB, MMEIOIIMX BBICOKOE 3HAU€HHE OTHOIICHUS
MPOYHOCTH K IUIOTHOCTH, yKazaHHeIXx B I[IOSICHUTEJIBHOM 3AMEYAHUU «
HACTOSIIIEMY pa3zey.
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d)  Ileperoponku:

KomnonenTsl B ¢opme aucka muamerpoMm ot 75 mMm 10 400 MM (ot 3 mo 16 mroiimoB),
CHEIMATBHO TpeIHa3HAUCHHBIC WU TMOATOTOBJICHHBIC I YCTAHOBKH BHYTPH POTOPHOMU
TPYOBI IEHTPU(YTH C 1B U30JUPOBAThH BRITYCKHYIO KaMepy OT IIaBHOM pa3ae/uTeIIbHOM
KaMepbl U B HEKOTOPBIX CIIydasx JJIs yJIydIlIeHUs UupKyJsiiuu raza UF6 BHYTpH TiaBHOU
pa3feauTeNbHON KaMepbl POTOPHON TPYyObI M M3TOTOBJICHHBIC M3 OJHOTO M3 MaTepHUalioB,
UMEIOIIMX BBICOKOC 3HAUCHHE OTHOLICHHWS TMPOYHOCTH K IUIOTHOCTH, YKa3aHHBIX B
[NOACHUTEJIbBHOM 3AMEYAHUU k HacTosmeMy pasery.

e) BepxHue/HuKHAE KPBIIIKH:

KomnonenTs! B ¢opme nucka auamerpom oT 75 MM (3 mroitma) go 400 mm (16 mroiimoB),
CHENMaNbHO IMpeJHa3HAYeHHbIE WM TOATOTOBJIEHHBIE TakKUM OOpa3oM, YTOOBI TOYHO
COOTBETCTBOBATh JTUAMETPy KOHIIOB POTOpHON TpyObl u Onaromaps aTomy yaepxkuBats UFg
BHYTpH €e. DTH KOMITIOHEHTHI UCIIONB3YIOTCS IS TOTO, YTOOBI MOePKUBATh, YAEP)KUBAThH
WIN cofiepKaTh B ce0e KaKk COCTaBHYIO YacTh JIEMEHTHI BEPXHETO MOJIIMITHUKA (BEPXHSSA
KpBIIIIKA) WM CIYKUTh B KadecTBE HECyllel 4YacTh BpallaloNIMXCs 3JIEMEHTOB
QNIEKTPOJBUTATENST W JJEMEHTOB HIDKHErO TMOAIUNMIHHMKA (HIDKHSAS — KpBIIKA), U
W3TOTOBJIAIOTCA W3 OJHOTO W3 MAaTepualioB, MMEIOIIUX BBICOKOE 3HAu€HHE OTHOIICHUS
MPOYHOCTH K IUIOTHOCTH, YyKazaHHeIX B [IOSICHUTEJIBHOM 3AMEYAHUU «
HACTOSAIIEMY pa3Jely.

MNOSACHUTEJIbHOE 3AMEYAHUE
J1st BpaIaromuxcsi KOMIOHEHTOB IEHTPU(YT UCTIONB3YIOTCS CIEAYIONINE MaTEePHAIIb:

a)  MapTEeHCHUTHOCTApEIOIINE CTAIM, MMEIOIINEe MAaKCHMAIIbHBIA TIpeie MPOYHOCTH Ha
pactsmkenne 2,05 x 10° H/m? (300 000 bynT/kB. mroiiv) win Goee;

b)  amOMHHMEBBIE CIUIABBI, MMEIOIINE MaKCUMAIBHBIN MTpeesT MPOYHOCTH Ha PACTsKEHHUE
0,46 x 10° H/M* (67 000 dbyHT/KB. mroiim) nin Gotee;

c) BOJIOKHHCTBIE (HHTENOMOOHBIC) MaTepHaibl, TPUTONHBIC JUII KCIOJIb30BaHUS B
KOMITO3UTHBIX CTPYKTypax M HMMEIOIINE 3HAYCHHs YAEIBHOTO MOIYJsS YINPYrocTd
123x 10°M wmim Gomee M MaKCHMAIbHOTO YACIBHOTO TpeJei]a MPOYHOCTH Ha
pactsokenne 0,3 x 10° mwmm Gomee ("'yAelbHBIH MOIYIh YIPYrocTH" - 3TO MOMIYJb
IOnra B H/M’, neneuublii Ha ynenbHbli Bec B H/M’; "MakCHMAIbHEIA yiembHbII
npefen MPOYHOCTH HAa pacTshKeHHe" - 5TO MaKCHMANBHBIA Tpelell MPOYHOCTH Ha
pacTsiKeHHUE B H/MZ, JICJICHHBIN Ha yJeIbHBINA BEC B H/VE.

CraTtnyecKkne KOMIOHEHTHI
a) TToaIIMIHUKHA ¢ MAarHUTHOM ITIOJBECKOM:

CrienuanbHO TIpeIHA3HAYCHHBIC MJIH TTOATOTOBJICHHBIC MOJIIUITHUKOBBIE Y3IIbI, COCTOSIIHNE
U3 KOJILIIEBOI'O MarHWTa, MOJBEIICHHOTO B 000iMe, cojepikaliell AeMI(pUPYONIYI0 Cpely.
O6oiima wuzroraBimBaercs u3 croiikoro k UFg wmarepmana (cm. [IOSICHUTEJIBHOE
3AMEYAHUE « pasnmeny 5.2.). MarauT COEIUHSCTCS C TMOJIOCHHIM HAKOHCYHUKOM WIIH
BTOPHIM MarHMUTOM, YCTaHOBJIEHHBIM Ha BepXHEW KpBbIIIKe, OMHCaHHOHN B paszzene 5.1.1. e).
MarHur MOXeT UMeTh (OpMYy KOJIbI]a C COOTHOIIEHHEM MEXKIy BHEIIHHM M BHYTPEHHHM
JUaMeTpaMH, MCEHBIIUM WM paBHBIM 1,6:1. Maraur MoXeT uMeTh (opmy,
oOecrnieunBaroly0 HavaibHyto mnpoHuraeMocts 0,15 Tu/m (120 000 equnann CI'C) win
OoJee, WM OCTaTOYHYIO HAMAarHMYEHHOCTH 98,5% unu 6osee, iy nmpou3BeaeHNE HHAYKIUN



HAa MaKCHMAJbHYIO HaIpsKeHHocTs 1oms Gonee 80 xJx/m’ (107 T'c.d). Kpome oObIYHBIX
CBOKMCTB MaTepuaia, HEOOXOAUMBIM TPEIBAPUTEIILHBEIM YCIOBHEM SBISETCS OTPAaHUYCHHE
odeHb ManeiMu nomryckamu (Meree 0,1 MM i 0,004 mroitma), OTKIOHEHHUSI MATHUTHBIX OCEH
OT TEOMETPUUYECKUX OCEU MM 00ecTieueHre 0CO00 TOMOTEHHOCTH MaTepraia MarHuTa.

b) Hommumnankn/neMmndepsr:

CHCHI/IEUIBHO MMpeaAHa3HAYCHHBIC HJIM IMOATIOTOBJICHHBIC NOAIIWIIHUKH, COACPKAIIUC Y3€JI
OCB/YIUIOTHUTEIBHOE KOJIbIIO, CMOHTUPOBaHHBIN Ha Aemiidepe. Och 0OBIYHO MPEACTABIISIET
co0OH BaJsl W3 3aKaJICHHOW CTaJH C OJHUM KOHIIOM B (opMe Toiycdepsl, U CO CPEACTBAMU
MOJICOSANHCHISI K HIDKHEH KpBIIIKe, omucaHHOW B paszxaene 5.1.1.e), Ha mpyrom. Bam,
OJJHAKO, MOXCT OBITH COCIUHCH C TUAPOAWMHAMHUYCCKUM MNOAIIUITHUKOM. KOHBHO nUMeEEeT
dopmy TabneTkm ¢ monychepudeckuM YriayOlieHHeM Ha OJHOM MOBEPXHOCTH.  JTH
KOMITOHEHTBI YaCTO MMOCTABJISIIOTCS OTAEIBHO OT Jemridepa.

c) MoueKyspHBIe HACOCHI:

CrenmaibHO TpeJHa3HAUCHHbIE WJIM TOATOTOBJICHHBIC IMJIUHAPHI C BBHITOYCHHBIMH WIIN
BBIIaBJICHHBIMM BHYTPH CIUPAJbHBIMH KaHaBKaMH M C BBICBEPJICHHBIMH BHYTpPHU
OTBEPCTHSIMH. THUIOBBIMH pa3MepaMH SIBJISIOTCS CICAYIOIINME: BHYTPEHHHM TUAMETP OT
75 mm (3 mrotima) 1o 400 mm (16 mroiimoB), TonmuHa creHku 10 mum (0,4 mroiima) wim Gonee,
C JUIMHOW, paBHOW auaMeTpy wiu Ooibine. KaHaBKM OOBIYHO HUMEIOT HPSIMOYTOJBHOE
nonepeyHoe ceueHue u riryouny 2 mm (0,08 mroiima) mim Ooree.

d)  Craropsl aBurareneii:

CrenuaiibHO TpeJHa3HAuCHHbIC WM TOATOTOBJICHHBIC CTATOPBI KOJBICBOW (OpMBI st
BBICOKOCKOPOCTHBIX MHOTO(a3HBIX I'MCTEPE3UCHBIX (MM PEaKTUBHBIX) AJICKTPOIBUTATEIICH
MEPEeMEHHOTO TOKa JIJIi CHUHXPOHHON pa0OThl B YCJIOBHMSX BaKyyMmMa B JHAala30HE 4acTOT
600-2000 I't u B auana3zone mourHocteil 50-1000 BA. CraTopbl COCTOSAT M3 MHOTO(Aa3HBIX
00MOTOK Ha MHOTOCJIOMHOM JEJIE3HOM CEPJICYHUKE C HU3KHMH IOTEPSIMHU, COCTOSIIEM U3
TOHKHUX TUTACTUH, 00bIYHO TouHOH 2,0 MM (0,08 mroliMa) MiIH MeHee.

e) Kopmyca/mpueMHUKH EHTPpUDYTH

KoMIoHeHTHI, crienuanbHO MPeAHa3HAYCHHBIC WK TTOATOTOBIICHHEIE IS Pa3MEICHIS B HUX
cOOpKH POTOPHOH TPyOBI ra3oBoil MeHTpUdYTH. KOpryc COCTOUT M3 )KECTKOTO IMUIHHAPA C
tonmuHON creHku no 30 MM (1,2 mroiimMa) ¢ MPEenM3HOHHO O0paOOTAaHHBIMU KOHIIAMU IS
YCTAaHOBKH TOJANIUITHUKOB M C OJHHM WM HECKOJbKUMH (IIaHIIAMHU JJIsi MOHTaXa.
O6paboTaHHbIE KOHIIBI MAPAILICIBHBI IPYT APYTYy U MEPHEHAUKYJISIPHBI MPOIAOILHON OcH
nuuHapa B npeaenax 0,05 rpamyca wim MeHee. Kopiyc MOXET TakKe MPEACTaBISATh COOOM
KOHCTPYKIIUIO SYEUCTOTO THUMA JUIS pa3MEIleHUs] B HEM HECKOIBKHX POTOPHBEIX TpYO.
Kopmyca usroraBnuBarTcs u3 MaTepuayioB, kopposuectoiikux k UFg, wim 3amuiatorcs
MOKPBITHEM U3 TAKUX MaTEPUAIOB.

1) JloBymkm:

CriennasibHO TIpeTHAa3HAYCHHBIE WM TTOATOTOBJICHHBIE TPYOKH BHYTPEHHHM IHAMETPOM JO
12 MM (0,5 mroiima) most m3Binedenus raza UFg u3 potopHoii TpyOsI Mo Metoxy Tpyoku Iluto
(T.e. Cc OTBEepCTHEM, HAMPABICHHBIM Ha KPYyTOBOW IMOTOK ra3a B pOTOPHOU TpyOe, K mpuMepy,
MTOCPEJICTBOM M3rH0a KOHIIA PagHaIbHO PACIOJIOKEHHOW TpPYyOKH), KOTOPBIE MOXKHO
MPUKPENUTh K IEHTPAIbHOW CHCTeMEe W3BJICUeHHS Ta3a.  |pyOKM W3TOTOBIEHBI U3
MarepuanoB, koppo3uecToikux Kk UFq, niau 3aiuinaroTcsi TOKPhITHEM K3 TaKUX MaTepUaoB.



5.2.

5.2.1.

5.2.2.

CrneuuajbHO MpeIHA3HAYeHHbIEe MJIM MOATOTOBJIEHHbIE BCIOMOTaTeJbHbIE CHCTEMBI,
00opy10BaHNE U KOMIIOHEHTHI /IJIsl HCIOJIL30BAHUS HA ra30UeHTPU(PYKHOH yCTAHOBKE
10 000rameHuIo

BBOJJHOE 3AMEYAHUE

BcnoMorarenbHbIe CHCTEMBI, 000PYI0BaHNE M KOMIOHEHTHI ra30leHTPU(YKHOW yCTaHOBKU
o 00OoTaIeHNI0 PECTABIAIOT CO00M CHCTEMBI yCTaHOBKH, HeoOXxoaumsble uid nmonadn UF,
B IEHTpU(YTH, U1 CBSI3U OTAEIBHBIX HEHTPU(PYT MEXIy cOO0OH C Ienbio 00pa3oBaHUs
KacKagoB (WU CTyIeHe#), 4ToOBl MOCTHYh OO0Jiee BBICOKOTO OOOTalieHHs W HU3BJICUb
"mpoaykt" u "xBocTel" UFg u3 nentpudyr, a takxke obopyaoBaHue, HEOOXOAUMOE s
MIpUBEJIEHU B JIeiicTBUE NEHTPUGYT WK AT YIIPaBIEHHUsS YCTAaHOBKOM.

O6pryH0 UF¢ ucmapsiercs U3 TBEpPABIX BEIIECTB, MOMEIIEHHBIX BHYTPH MOJOTPEBAEMBIX
aBTOKJIABOB, M TMoJaeTcsi B ra3oo0pa3Hoil ¢opMe K ueHTpudyram uepe3 CHCTEMY
KOJUIEKTOPHBIX TpyOompoBoaoB kackama. "lIpoaykt" u "xBocTwl" UF¢, mocTymaromue u3
HeHTpUQYT B BHIIE Ta3000pa3HBIX TOTOKOB, TAKKE MPOXOJIAT YePe3 CUCTEMY KOJUIEKTOPHBIX
TpyOOIPOBOAOB KacKaja K XOJOAHBIM JIOBYIIKaM (paOOoTaIOUIMM IMPH TEMIIEPaType OKOJIO
203 K (-70°C)), rme OHM KOHIEHCHPYIOTCA M 3aTeM IOMEMIAOTCS B COOTBETCTBYIOLIHME
KOHTEMHEepHI JUIs TPAHCIOPTHUPOBKM WM XpaHeHHs. Tak Kak yCTaHOBKa MO OOOTalieHHIo
COCTOMT W3 MHOTMX ThICSY LEHTpU(Yr, COOpaHHBIX B KacKadbl, CO3JAIOTCS
MHOTOKHJIOMETPOBBIE KOJIEKTOPHBIE TPYOOIPOBOIBI KACKaI0B C THICSYaMU CBAPHBIX IIIBOB,
MpUYeM CXeMa OCHOBHOM 4YacTH UX COEIMHEHHIl MHOTOKPAaTHO TIIOBTOPSIETCH.
O6opynoBaHrue, KOMIIOHEHTHI W CHCTEMBI TpPyOONpPOBOJOB  H3TOTABIMBAIOTCS  C
cOOJTI0IEHNEM BBICOKHX TPeOOBaHUH K BaKyyM-IUIOTHOCTH U YHCTOTE 00OpPabOTKH.

CucremMbl nogauu/cucTeMbl 0TBOAA "'mpoaykTa' u ""xBocToB"

CrnenmanbHO TpeAHa3HAUCHHBIE MM TIOATOTOBJICHHBIC TEXHOJOTHYCCKHE CHCTEMBI,
BKJIFOUATOIIIHE:

MUTAIONINE aBTOKJIABBI (MM CTaHIUK), HCHOib3yemble it noaaun UFg B xackaisl
neaTpudyr npu masmenun mo 100 xlla (15 ¢byHT/KB. mroiM) U mipu ckopoctd 1 Kr/4
wim 0oJiee;

JecyOIMMaTophl (MITH XOJIOHbIC JIOBYIIIKH ), KCTIOTb3yeMble Juts BhiBeaeHus: UFq u3
KackazoB npu gaiennn 1o 3 xlla (0,5 dyat/kB.m1otiM). JlecyOmmMaTopbl ClIOCOOHBI
oxnaxaarses 10 203 K (-70°C) u marpeBatbes 10 343 K (70°C);

cranmuy "mpomykta" W "XBocTOB", ucmomb3yemble i mepememenus UFg B
KOHTEIHEPHI.

OTa ycTaHoBKa, 000pyI0BaHUE U TPYOOIIPOBOIBI MOJHOCTHIO U3TOTABIUBAIOTCS U3 CTOMKHUX
k UFq marepuanoB wnm 3amumiarorcs mokpeitueM u3 Hux (cM. [TOSCHUTEJIBHOE
3AMEYAHUE « manHOMYy pa3zeny) ¢ COONIOJEHHEM BBICOKMX TpeOOBaHUN K BaKyyM-
IJIOTHOCTH M YUCTOTE 00pabOTKH.

MamuHHbIe CHCTeMbI KOJLUIEKTOPHBIX TPYOONPOBO/I0B

CHCHI/IEUH)HO MNpeAHA3HAYCHHBIC WJIM IIOATOTOBJICHHBIC CHCTEMbI TPY6OHpOBOI[OB u
komiektopoB misi yaepxkanus UFs BHyTprn ueHTpU(]YXKHBIX KacKaJoB. Orta ceTh
TpyOOINPOBOZOB OOBIYHO MPEACTABISACT CO00H cucTeMy C "TPOMHBIM" KOJJICKTOPOM, H
Kaxmas LeHTpudyra coeluHeHa ¢ KaXIbIM M3 KOJUleKTopoB. ClemoBaTenbHO, cXema
OCHOBHOM YacTH MX COCJUHEHUS MHOTOKPATHO TIOBTOPSETCS. OHa TMOJHOCTHIO
nzrorasiuBaercs u3 crokux Kk UFq marepuanos (cm. IIOSICHUTEJIBHOE 3AMEYAHUE
K HACTOSIIEMY pa3felly) ¢ COOJIOJCHHEM BBICOKHX TPEOOBAHHMM K BAaKyyM-IIOTHOCTH H
YHCTOTE 00PabOTKH.
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5.2.3.

5.2.4.

5.3.

Macc-cniekTpoMeTpbl/ucTouYHnKN HOHOB 111 UK

CrnenuanbHO TNPEAHA3HAYCHHBIC WIW TOJATOTOBJICHHBIC MAaTrHUTHBIC WM KBaJPYTIOJIbHBIC
MacC-CIIEKTPOMETPBI, CIIOCOOHBIE MPOU3BOAMTH MPSAMOW OTOOpP MPOO MOJaBacMOW MAcCChI,
"mpomykra" wiam "XBoCTOB" M3 ra3oBbix mMoTOKOB UF¢ m oOmanaromue MOTHBIM HaOOpoM
CIIEIYIONINX XapaKTePUCTHK:

1. yAenpHas pa3pelaromias cnocoOHOCTh Mo Macce cBbiie 320;

2. coacpiKaT HMCTOYHUKHM HMOHOB, H3IOTOBJICHHBIE W3 HHUXpOMa WJIM MOHCIA WU
3alIUIICHHBIC MMOKPBITUEM M3 HUX, WJIM HUKCIMPOBAHHBIC,

COZepKaT NOHMU3AIMOHHBIE HCTOYHUKU ¢ OOMOApIUPOBKOH 3JIEKTPOHAMH;

4. COZEPKAT KOJJICKTOPHYIO CUCTEMY, TIPUTOTHYIO JJISl H30TOITHOTO aHAIIN3a.
IIpeoGpa3oBaTesn 4aCTOTHI

[IpeobpazoBaTenn YacTOThl (Takke U3BECTHBIE KaK KOHBEPTOPHI WM WHBEPTOPHI),
CIIEITUATBHO TPEIHA3HAYECHHBIC WM MOATOTOBIICHHBIC I MUTAHUS CTATOPOB JIBHUTATENCH,
OTIpENICICHHBIX B TOAMyHKTE 5.1.2. d), WM YacTW, KOMIIOHEHTHI W TOJCOOPKH TaKUX
mpeoOpa3oBarTeseit YacTOThI, 00JIaar0IIKeE TIOJTHBIM HA0OPOM CIICIYIOIIUX XapaKTePUCTHK:

1. MHoOroda3HbIi BeIxo/ B uana3one ot 600 mo 2000 I';

2. BBICOKasl CTaOMIIBHOCTH (CO cTaOmu3anuen yactotsl jyurie 0,1%);
3. HU3KHE HEJIMHEWHBIE UCKaxeHus (MeHee 2%);

4. ko3 duimeHt noneznoro aercTpus cbitie 80%.

[NOACHUTEJIbBHOE 3AMEYAHUE

[lepeuncnenHoe Bbllle O0OpPYJOBaHHE BCTyHaeT B HEMOCPEICTBEHHBIH KOHTAaKT C
TexHonornyeckuMm razoM UFg MM HemocpeACTBEHHO YIpaBiisieT paboToil umeHTpudyr u
MPOXOXKIEHUEM Tra3a OT HeHTPUPYTH K HeHTpudyre U U3 Kackaja B KacKal.

Koppo3suecroiikue k UFg MaTepuansl BKIIOYAIOT HEPXKABEIOUIYIO CTallb, AJIOMUHUM,
aJTFOMMHHEBBIC CIUIaBbI, HUKEJb WU CIUIaBbl, cogepkaiiue 60% u 0oyee HUKEIS.

CrneuuajbHO NpelHAa3HAYeHHbIe HJIM TMOATOTOBJEHHbIe COOPKH W KOMIIOHEHTBHI AJs
HCMOJIL30BAHMSA NPHU razoaudPy3uoHHOM 000TraIeHNH

BBOJJHOE 3AMEYAHUE

[Mpu razoauddy3noHHOM MeTOE pa3zieieHus] U30TOMOB YpaHa OCHOBHOM TEXHOJIIOTHYECKON
cOOpKOI1 sBIISIETCS CIeNUANBHBIN MOPUCTHIH ra3oauddy3noHHbIN Gapbep, TEMI00OMEHHUK
JUIST OXJIQXKIEHUSI Ta3a (KOTOpBIM HarpeBaeTcsi B IMpOIEcCe CXKATHs), YIUIOTHUTENIbHBIC
KJIamaHbl W peryjupylollyde KIamaHbel, a Takke TpyOOIpOBOIHL. ITockonmpky B
razonu(y3uoHHON TEXHOJIOTHH Hcnonb3yeTcs mectudropucteiii  ypan (UFg), Bce
o0opynoBaHue, TpPyOONpPOBOABI M TOBEPXHOCTH HM3MEPUTENBHBIX TNPHOOPOB (KOTOpHIE
BCTYMAalOT B KOHTAKT C Ta30M) JOJDKHBI M3TOTaBIMBATHCSA W3 MaTEPUANIOB, COXPAHSIONINX
cTabunpHOCTh 1pu KoHTakTe ¢ UF. [Nazonnddy3nonHas ycTaHOBKA COCTOUT M3 Psila TaKUX
cOOpOK, TaK YTO HX KOJMYECTBO MOXKET OBITh BAXHBIM II0Ka3aTeJeM KOHEYHOTO
MpeaHa3HaueHusl.
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5.3.1.

5.3.2.

5.3.3.

5.3.4.

5.3.5.

TI'azoauddy3uonnnie 6apbepbl

a) CriermanibHO TIpeHa3HauYEHHBIE WU MTOATOTOBIEHHBIE TOHKHE, TOPUCTHIE (DPUIBTPHI C
pasmepom mop 100-1000-A (anrcrpem), Tommuuoi 5 MM (0,2 A0iiMa) UM MEHBIIE, a JUIs
TpyOuateix Qopm aumamerpom 25 MM (1l OroiiM) WM MeEHbIIE, W3TOTOBJICHHBIC U3
MeTAJUTMYECKUX, TOJTUMEPHBIX MU KepaMUYEeCKUX MaTepHajioB, Koppo3uectoiikux k UFg, u

b)  cnenuMasbHO MOATOTOBJICHHBIC COSITUHEHUS WM TOPOINKU JJIsi U3TOTOBJICHUS TaKUX
¢unpTpoB. Takue cOeMHEHHS W MOPOUIKH BKIIOYAIOT HUKENb WM CIUIABBI, COACPIKAIINE
60% wnm Oonee HUKENS, OKCUA amoMUHUS WK cToiikne K UFg monHocThio (TOpHpOBaHHBIE
YIJIEBOJOPOJHBIE TOMUMEPHl ¢ 4ucToTOM 99,9% wunm Gonee, pa3MepoM dYacTHUI] MEHEe
10 MKM ¥ BBICOKOW OJHOPOJHOCTBIO YACTUI] IO KPYIMHOCTH, KOTOpBIC CIIEIHAIBHO
MOJITOTOBIICHBI IS U3rOTOBJIECHUS ra30audQy3uoHHBIX OapbepoB.

Kamepsbl nuddyzopon

CrnenuanbHO TpeAHAa3HAYCHHbIE MM TOJATOTOBJICHHBIE TE€PMETHYHBIE IMIMHAPHUYECKHE
cocynel quamerpom 6osee 300 mm (12 mroitmoB) u nmuHOM 6oee 900 MM (35 m10MMOB), WK
MPSIMOYTOJIbHBIE COCYIBl CpPaBHHMBIX pa3MepoB, HMEIOIIME OAWH BIIYCKHOM M [Ba
BBIITYCKHBIX MaTpyOKa, AWAMETp KaKIOro M3 KOTOphix Oomee 50 MM (2 mroiimMa), uist
MOMEIIEHNST B HUX Tra3onu(Py3HuOHHBIX OapbepoB, HM3rOTOBIEHHbIE M3 CTOMKHX K UFg
MaTepualioB WM 3alUIEHHbIE TOKPHITUEM M3 HUX, U MpeJHa3HaueHHBIE U1 yCTaHOBKHU B
TOPU30HTATBHOM HJTH BEPTHUKAIBHOM ITOJI0KEHUH.

Komunpeccopbl 4 ra3onyBKH

CrienmanbHO TIpeJHA3HAUCHHBIE WM TIOATOTOBIICHHBIE OCEBBIE, IIEHTPOOESKHBIC WIN
00BEMHBIE KOMIIPECCOPHI, MM Ia30lyBKH C MPOM3BOAUTEILHOCTBIO Ha Bcoce 1 M>/MUH mitu
oonee UF¢ u ¢ naBneHneM Ha BbIxoe N0 Heckonbkux coteH klla (100 ¢pyHT/KB. moim),
MpeHa3HaueHHbIE JIJIs1 JOJrOBpEMEHHOM 3Kcrutyartauuu B cpeae UFq ¢ anekTpoasurarenemM
COOTBETCTBYIOIIEH MOIIHOCTH WM 0Oe3 Hero, a Takke OTIeNbHble COOpKHM TaKHX
KOMIIPECCOPOB U Ta30[yBOK. OTH KOMIIPECCOPHI M Ta30[yBKH HUMEIOT Iepernaj] JaBICHUs
ot 2:1 g0 6:1 u u3rorapnuBatoTcs U3 crokux k UFs MaTepraaoB WM MOKPHIBAIOTCS UMHU.

Ynji0THEHHs BPANIAIOIINXCH BAJIOB

CrnenuanbHO  TpefHa3HAYeHHbIE WM TOATOTOBJIEHHBIE BaKyyMHblE  YIUIOTHEHHS,
YCTaHOBJICHHBIE Ha CTOpOHE II0JIa4ll W Ha CTOPOHE BbIXOJAA /IS YIUIOTHEHMs Baja,
COEIUHSIONIETO0 POTOP KOMIIpECCOpa MM Ta30AyBKH C TPUBOJHBIM JBHUTraTeleM, C TeM
4TOOBI 00ECTICUNTh HANEKHYI0 TepMETH3ALUIO, TIPEIOTBPAIIAIONIYI0 HATEKaHUE BO3/IyXa BO
BHYTPEHHIOIO KaMepy KOMIIpECcopa WIM Ta30lyBKH, KorTopas HamonHeHa UFs. — Takwue
VIUIOTHEHUSI OOBIYHO TPOCKTUPYIOTCS Ha CKOPOCTh HaTekaHws OygepHOro rasa MeHee
1000 cv’/mun (60 mroiiv’/MuR).

TennoooMennuku 1a oxJjaxaenuss UFg

CrienanbHO MpeJHa3HaYeHHbIE HIIH MTOJIIOTOBJICHHBIE TEINIOOOMEHHUKH, H3TOTOBIICHHBIE U3
croiikux K UFg MarepuanoB Wiy MOKPHITEIE UMH (32 HCKIIIOYEHHEM HeprKaBeIoIlel CTajn),
WIA MeIbI0, WIM JIIOOBIM COUYETaHUEM OTHX METAaJUIOB W PAcCUMTaHHBIE HA CKOPOCTh
W3MEHEHUS aBJICHHUs, onpeaestomiero yreuky, meaee 10 I1a (0,0015 dynT/kB. mroiiM) B "ac
npu nepenaze aasienus 100 k[1a (15 pyHT/KB. 110iM).
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5.4.

5.4.1.

5.4.2.

CrneuuajbHO MpeIHA3HAYeHHbIEe MJIM MOATOTOBJIEHHbIE BCIOMOTaTeJbHbIE CHCTEMBI,
o0opynoBaHHe M KOMIIOHEHTHI /JIf HMCNOJb30BaHUSL mnpu razoanddysnonnom
oboraueHnu

BBOJJHOE 3AMEYAHUE

BcnoMorarenbHble CHCTEMBI, 00OpYIOBaHHE M KOMIOHEHTHI Ui Ta30au((y3HOHHBIX
YCTaHOBOK 1O OOOTAIIEHUIO MPEACTAaBIIAIOT COOOM CUCTEMBI YCTaHOBKH, HEOOXOAUMBIE IS
nonaun UFg B razonuddy3noHHyo cOOpKy, IS CBSI3H OTACIBHBIX COOPOK MEXIy co00# u
o0pazoBaHug KackamoB (WIM CTyINEHEH) C IEeNbI0 IMOCTETIICHHOTO JOCTIDKeHHS Oosee
BBICOKOTO oOoramieHust U u3BjiedeHus "mpoaykra" u "xBoctoB" UFs u3 and¢y3noHHBIX
KackaJioB. BBUIy BHICOKOMHEPLMOHHBIX XapakTepUCTUK Au(Qy3noHHBIX KackagoB jro0oe
npephIBaHre UX PabOThl, OCOOCHHO MX OCTAHOBKA, MPUBOIAT K CEPHE3HBIM ITOCIECICTBHSIM.
CrnenoBatenbHO, Ha Ta30an(pdy3MOHHON YCTaHOBKE Ba)KHOE 3HAYCHHUE MMEIOT CTPOroe U
MOCTOSIHHOE TIO/JIep)KaHie BaKyyMa BO BCEX TEXHOJIOTHUECKHX CHCTEMaX, aBTOMATHYecKas
3alIUTa OT aBapuili M TOYHOE aBTOMAaTHYECKOE pPEryJupoBaHHE IMOToka Traza. Bce 3To
MPUBOJIUT K HEOOXOJMMOCTH OCHAIICHHUS! YCTAHOBKH OOJIBIINM KOJHYECTBOM CIICIIHATIBHBIX
WU3MEPUTEIBHBIX, PETYIUPYIONINX U YIPABISIOMINX CHCTEM.

O6sryno UFg ncnapsiercss U3 MWIMHAPOB, MTOMEIIEHHBIX BHYTPH aBTOKJIABOB, M IOAAETCS B
ra3oo0paszHoil ¢opMe K BXOJHBIM TOYKAaM UYEpEe3 CHCTEMY KOJUIEKTOPHBIX TPYOOIPOBOIOB
kackama. "lIpogykt" m "xBocTel" UF¢, mocrymaromiye W3 BBIXOAHBIX TOUYEK B BHJIC
ra3000pa3HbIX TOTOKOB, MPOXOJAT Yepe3 CUCTEMY KOJUIEKTOPHBIX TPYyOONpPOBOIOB Kackajaa
00 K XOJOMHBIM JIOBYIIKAaM, JIHOO K KOMIIPECCOPHBIM CTaHIIUAM, I/Ie Ta3000pa3HbIi MMOTOK
UF¢ cxuxkaercd W 3aTeM IOMENIAeTCd B COOTBETCTBYIOIIME KOHTEMHEpPHI A
TPAHCIIOPTUPOBKA HWJIM XpaHEHUS. [Mockonbky razonud@y3noHHAs yCTaHOBKA IO
oborameHnio uMeeT OOoJbIIoe KONUYECTBO Ta3oan((dy3MOHHBIX COOpOK, COOpaHHBIX B
KacKaJpl, CO3JAIOTCS MHOTOKHJIOMETPOBBIE KOJIJIEKTOPHBIE TPyOONpOBOABl KacKagoB C
ThICSIYaMH CBapHBIX IIBOB, MPHUYEM CXE€Ma OCHOBHOHM YacTW MX COEIWHEHHH MHOTOKpPaTHO
nosTopsierca. OOopynoBaHHE, KOMIOHEHTH M CUCTEMBI TPYOOIPOBOIOB M3TOTAaBINBAIOTCS
¢ COOJIIO/IEHNEM BBICOKHMX TPEOOBaHMI K BaKyyM-TJIOTHOCTH U YUCTOTE 00pabOTKH.

CucremMbl nogauu/cucTeMbl 0TBOAA "'mpoaykTa' u ""xBocToB"
CHCHI/IEU'IBHO NMpEAHA3HAYCHHBIC WM TOATOTOBJIICHHBIC TCXHOJOTMYECKHUE CHUCTEMBEI,

cniocoOnbIe padortats npu pasieHnn 300 klla (45 yHT/KB. q10iiM) W MEHee, BKITIOYAs:

MHUTAIONIME aBTOKJIAaBbl (WM CHUCTEMbI), HCMoib3yemblie miasi nomaun UFg B
razoauddy3uoHHbIE KacKapl;

necyOuMaTophl (MM XOJIOJHBIE JIOBYIIKH), UCTIONb3yeMble it BeiBeneHus UFg u3
razoan(y3uOHHBIX KaCKaJIOB;

ctanuuu cxikeHus, rae UFg B razoobpasHoil ¢opMe n3 Kackaga CKUMaerci H
OXJIAXKJAETCSI 10 XKUIKOI'O COCTOSIHUS;

cTaHuuu "mpoxaykra' wiau "XBOCcTOB", ucmonb3yemble ais mnepemernenuss UFs B
KOHTENHEPHI.

CucreMbl KOJJIEKTOPHBIX TPYOONPOBOAOB

CrienanbHO NpeIHa3HAYCHHBIC WIH MTOJITOTOBICHHBIE CHCTEMBI TPYOOIIPOBOJIOB U CUCTEMBI
KoJuteKTOpoB it ynepxkanus UF¢ BHyTpu razomud@y3HMOHHBIX KackKagoB. OTa CETh
TpyOOTIPOBOIOB OOBIYHO MpPEACTABISIET COOON cUcTeMy ¢ "IBOWHBIM" KOJJIEKTOPOM, T
KaXk/as sideiika coelnHeHa ¢ KaX/IbIM U3 KOJUIEKTOPOB.
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5.4.3.

5.4.4.

5.4.5.

5.5.

BakyymHbIe cucTEMbI

a) CriermanbHO  MpeJHA3HAUYEHHBIE WM TOATOTOBJIEHHBIE KPYIIHBIE BaKyyMHBIE
MarucCTpajmd, BaKYYMHBIC KOJUICKTOPbBI MW BaKyYMHBIC HACOCHI ITPOU3BOJUTCIBHOCTHIO
5 M /mun (175 ¢yt /Mun) umm Gonee.

b) BaxyymHBIE HacoChl, ClieNMANbHO MIpeHa3HaueHHbIe I paboThl B coaepxaieit UFg
aTMocdepe u U3rOTOBJICHHBIC U3 AIFOMUHMSI, HUKEJISl HJTH CIUIaBOB, cojiepkamux bonee 60%
HUKENST WM TOKPBIThIE WMH. ODTH HAcOChl MOTYT OBITh WM POTAIIMOHHBIMH, WA
MOPITHEBBIMH, MOTYT UMETh BBITECHSIOIINE H QTOPUCTOYTICPOHBIC YIUNIOTHEHNUS, & TAKXKE B
HUX MOTYT IIPHCYTCTBOBATH CIIEIUAIbHBIEC pab0Une KUIKOCTH.

CrneuuajbHble CTONOPHBIE U PeryJIHPYIOIIHe KIATIAHBI

CHCHI/IEUH)HO NMpE€AHa3HAYCHHBIC WJIM TOATOTOBJICHHBIC PYYHBIC MWW aBTOMAaTUYCCKUEC
CTOTIOPHBIC M PETYJIUPYIOIINE KJIAMaHbl CHIH(OHHOTO THIIA, U3TOTOBIICHHEIC U3 CTOMKUX K
UF¢ matepuanos, guamerpoMm oT 40 mo 1500 mm (1,5 o 59 nmroiitMoB) mjisi yCTAaHOBKU B
OCHOBHBIX U BCIIOMOT'aTCJIBHBIX CUCTEMAX Fa?,OI[I/I(bq)yE!I/IOHHI)IX YCTaHOBOK I10 O6OFaHleHI/IIO.

Macc-cniekTpoMeTpbl/ucTouHnKN HOHOB 1151 UK

CrnenuanbHO TMPEAHA3HAYCHHBIC WIW TOJATOTOBJICHHBIC MAaTrHUTHBIC WM KBAJPYHOJIbHBIC
MacC-CIIEKTPOMETPHI, CIIOCOOHBIE MPOU3BOAMTH MPSMON OTOOpP MPOO MOJaBacMOW MAcCChI,
"mpomykra" wiam "XBocTOB" M3 ra3oBbiXx mMoTOKOB UF¢ m oOmanaromue MmMoTHBIM HaOOpoM
CIEIYIONINX XapaKTePUCTHK:

1. yAenpHas pa3penaromias cnocooHOCTh Mo Macce cBbiie 320;

2. coacpiKaT MCTOYHUKHM HMOHOB, H3IOTOBJICHHBIEC W3 HHUXpOMa WJIM MOHCIA WU
3alIUIICHHBIC MMOKPBITUEM M3 HUX, UJIM HUKCIIMPOBAHHBIC,

3. COoZIepKaT NOHU3AIMOHHBIE HCTOYHUKHU ¢ OOMOApIUPOBKOH 3JICKTPOHAMH;

4. coJiepXkKaT KOJUIEKTOPHYIO CUCTEMY, IPUTOAHYIO I M30TOMHOTO aHAIN3a.
MNOSACHUTEJIbHOE 3AMEYAHUE

[lepeuncnenHoe BEIIE O00OPYIOBAaHUE BCTYNMAeT B HEMOCPEICTBEHHBIN KOHTAKT C
TexHosmorudeckuM razoM UFg, mu00 HEmoCpeNCTBEHHO peryiaupyeT IOTOK B Mpeaenax
Kackaga. Bce MOBEPXHOCTH, KOTOpPHIE BCTYMAIOT B KOHTAKT C TEXHOJOTHUYCCKUM Ta30M,
LETMKOM M3roTaBiuBatoTcsl U3 cToiikux k UF¢ MarepuanoB wiM mokpblBatoTcs MMH. Jliid
HeJeld  pas3ienoB, OTHOCSINUXCS K Ta30Au(@y3MOHHBIM yCTPOWCTBAM, MaTCPHAJIbI,
koppo3uectorikue Kk UFs, BKIIOYUAIOT HEPXKABEIOIIYIO CTallb, AJTIOMHUHHM, allOMUHUEBbBIE
CIUIaBBI, OKCHJ JTIOMUHUS, HUKEIh WM CIUIaBBI, comepkamue 60% wmim 6o1ee HUKENs, a
takxke cToiikie kK UFg TOMHOCTRIO GTOPUPOBaHHBIE YTIIEBOIOPOIHBIC TTOTHMMEPHI.

CHeIIHaJ]bHO npeaHasHAa4YCeHHbIC€ WJIM IIOATOTOBJICHHBIC CHUCTEMbI, oﬁopynonalme 41
KOMITIOHEHTHBI 1JIsl UCITOJb30BaHUA HA YCTAHOBKAX a3POAUHAMUYIECCKOT0 oﬁoramemm.

BBOJJHOE 3AMEYAHUE

B mpoueccax aspoamHamMuyeckoro odorameHust cmech razoodpasnoro UFg u serkoro rasa
(BOZOpPOX WM Ieluii) CXKUMAETCS U 3aTeM IIPOILyCKaeTCs depe3 pas3lelsioliye 3IEMEHThl, B
KOTOPbIX H30TOIIHOE pa3JeJIeHUe 3aBEpLIaeTcsl IIOCPEACTBOM IOJIyueHHs OOJbIIUX
HEHTPOOEKHBIX CHJI 10 TEOMETPUM KPHBOJIMHEWHOW CTEHKH. YCIHEIIHO pa3padoTaHbI /1Ba
npolecca 3TOro TUMA: MPOILECC COIIOBOTO Pa3[AeNeHUs U Mpoliecc BUXpeBol TpyOku. Jlns
000MX TPOIIECCOB OCHOBHBIMH KOMIIOHEHTaMH KacKaJa pasfelieHus  SBIISIOTCS
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5.5.1.

5.5.2.

5.5.3.

HWIMHAPUYIECKHE KOpIyca, B KOTOPBIX pa3MEIIeHbl CIEUUANbHbIE pa3feauTelbHbIe
3JIEMEHTHI (COIUTa WM BUXPEBBIE TPYOKH), Ta30BbIe KOMIIPECCOPHI M TEMJIOOOMEHHUKHU IS
yaajneHuss oOpasyromerocs NpH CKaTuu Temta. s a’dpoauHaMHUYecKHX YCTaHOBOK
TpeOyeTcs LeNblii psAA TaKUX KacKaloB, TaK YTO MX KOJWYECTBO MOXKET CIYXKHTh Ba)KHBIM
yKazarelneM KOHEYHOI'O HCIOoib30BaHuA. IlOCKONBKY B a’poAMHAMHYECKOM Ipolecce
ucnois3yercs UFg, moBepXHOCTH Bcero 000pyaoBaHus, TPYOOIPOBOJOB U M3MEPUTEIBHBIX
npuOOpPOB (KOTOPBIC BCTYMAIOT B KOHTAKT C Ta30M) [OJDKHBI M3TOTaBIMBATHCS U3
MaTepHaJIOB, COXPAHSIIOLIUX YCTOWUUBOCTb NpU KOHTaKTe ¢ UK.

I[NOACHUTEJIbBHOE 3AMEYAHUE

[TepeuncneHHbIC B HACTOSIIEM Pa3/eiie JIEMEHThHI BCTYIAIOT B HEIIOCPEICTBEHHBIN KOHTAKT
¢ texHonornueckuMm razom UFg mnbo HemocpeACTBEHHO PETyIHUPYIOT MOTOK B Ipeneax
Kackaga. Bce MOBEPXHOCTH, KOTOPHIE BCTYMAIOT B KOHTAKT C TEXHOJOTUYCCKUM Ta30M,
[EJTMKOM M3roTaBIUBAIOTCS U3 CTOMKNX K UFg MaTepranoB wid 3ailuIeHbl TOKPHITHEM U3
TakuX MarepuayioB. [l menmeit paszgena, OTHOCSIIETOCS K DJIEMEHTaM a’pOoIMHAMHYECKOTO
oboramenus, kopposuecroiikue k UFs MaTepuansl BKIIOYAIOT MEb, HEPIKABCIOIIYIO CTalb,
aTIOMUHUN, aIFOMHUHHEBBIC CIUIABBI, HUKEIh WM CIUIAaBHI, coiepxkamme 60% wumu OGonee
HUKesl, a Takke cToiikue K UF g moHoCThI0 (PTOpUPOBAaHHBIC YTIIEBOAOPOIHBIC TOJIUMEPHI.

Pa3neauTenbHbIe cOMIa

CrennasibHO TpeHa3HAaYeHHbBIE WM MOJTOTOBIEHHBIE Pa3AEIUTEIbHBIE COIIA U UX COOPKH.
PaznenuTenbHbIe COIUIa COCTOST U3 LIENEBUAHBIX M30THYTHIX KaHAJIOB C pajlycoM M3ruda
meHee 1wmm (06praHOo or 0,1 mo 0,05 mm), xopposmecroiikux k UFe, u wnmeronmx
BHYTPEHHIOIO PEXYILYI0 KPOMKY, KOTOpasl pa3zieNeT IPOTEKaroIUi yepes COILIo ra3 Ha /IBe
bpakum.

Buxpesbie TpyOKu

CrnenmanbHO TpeIHA3HAYCHHBIE WM TIOJITOTOBICHHBIC BUXPEBBIE TPYOKH M HX COOPKH.
Buxpesbie TpyOKH UMEIOT IMIHMHIPUIECCKYIO WIIH KOHYCO00pa3Hyto (hopMy, H3TOTOBJICHBI U3
Koppo3uectorkux kK UFg MaTepuanoB WM 3alllMILEHbl OKPBITUEM U3 TaKUX MaTepUalioB U
uMeroT quametp oT 0,5 cM 70 4 cM IIpU OTHOIICHUU JJIMHEI K nuametpy 20:1 wim menee, a
TaKke OJHO WM OOJiee TAaHTCHIIMAIHLHOE BXOJHOE OTBepcTHE. TpyOKH MOTYT OBITH
OCHAIIIEHBI OTBOJaMH COILJIOBOTO THIIA HA OJTHOM HJIM HA 000MX KOHIIAX.

[NOACHUTEJIbBHOE 3AMEYAHUE

[IuTarensHBIN Ta3 MOCTyHaeT B BUXPEBYIO TPYyOKy IO KacaTelbHOH C OJHOTO KOHILA WIH
4yepe3 3aKpY4YHUBAIOLIME JIOMATKU WM 4E€Pe3 MHOTOYMCIIECHHBbIE TaHT€HLHAJIbHBIE BXOJHBIC
OTBEPCTHSI BIIOJIb TPYOKH.

Komunpeccopbl 4 ra3onyBKH
CrienanbHO TpeTHAa3HAYCHHBIE WU IIOATOTOBJICHHBIE OCEBBIC, LEHTPU(PYKHBIC WIN
00BEMHBIE KOMITPECCOPhI WM Ta30AyBKH, H3TOTOBIEHHbIE W3 KopposuecTorknmx K UFg

MaTCepUuaioB, WIN 3allIMIICHHBIC MMOKPBITUEM U3 TAKUX MAaTCpHUAJIOB, IMPOU3BOJUTCIIBHOCTHIO
Ha BXoze 2 M>/muH miu 6onee cmecu UF, 1 Hecymmero rasa (BOZOPOJ HITH TeJIHif).
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5.5.4.

5.5.5.

5.5.6.

5.5.7.

5.5.8.

[NOACHUTEJIbBHOE 3AMEYAHUE

Takue KoMIIpeccopbl 1 ra30yBKH OOBIYHO UMEIOT nepemnaj nasienus ot 1,2:1 no 6:1.

Ynj10THEHHs BPANIAIOIINXCS BAJIOB

CrienaibHO TpeAHa3HAYEHHBIC WM MOATOTOBJICHHBIC YIUIOTHEHUS BPAINAIOIINXCS BaJlOB,
YCTaHOBJICHHBIE Ha CTOPOHE IOJa4d M Ha CTOPOHE BBIXOJAa IS YIUIOTHEHHs Baja,
COCAMHSIONIECTO POTOP KOMIIPECCOPa WIH POTOP ra30AyBKHU C IPUBOJHBIM JBHUTATENIEM, C TEM
yroObl  O0OECIeYnTh  HAAeKHYI0  TepMETH3alMi0,  NPEAOTBPAIIAIOIIYI0  BBIXOJ
TEXHOJIOTHYECKOTO T'a3a MM HaTeKaHHe BO3JyXa WM YIUIOTHSIOIIETO r'a3a BO BHYTPEHHIOK
KaMepy KoMIIpeccopa HiIh Ta304yBKH, KoTopas 3anoiHeHa cmecbio UFg 1 Hecymiero rasa.

Ten1000MEeHHUKH IJIS OXJIAXKIECHHUS ra3a
CrnenuanbHO TpeIHA3HAYECHHBIC WU TTOITOTOBJICHHBIC TEIUIOOOMEHHHUKY, N3TOTOBICHHBIC U3
kopposuectoiikux kK UFs MaTepuanoB win 3aiuIIeHHBIC TOKPHITUEM U3 TAKHX MaTCPHAIIOB.

Koxyxu pa3aeisiioniux 3J1eMeHTOB

CHCHI/IEUIBHO NMpEAHA3HAUYCHHBIC WJIM MOATOTOBJICHHBIC KOXYXH Pas3ACIAONIUX 3JICMCHTOB,
HU3roTOBJICHHBIC U3 KOppO?:I/IeCTOI\/'IKI/Ix K UF6 MaTCpUaIoB WM 3alIMIICHHBIX IMOKPBITUEM U3
TaKUX MAaTCpUaJIOB, IJIA MOMEIICHUA B HUX BUXPCBBIX pr60K WKW PasACIIUTCIIbHBIX COIICII.

[NOACHUTEJIbBHOE 3AMEYAHUE

OTH KOXYyXH MOTYT MpPEICTaBIATh COOOW NWIMHAPHYECKHE KaMmephl IHaMeTpoM OoJee
300 MM u mumHO#M 60omee 900 MM WIIM TIPSIMOYTOJIBHBIE KaMepbl CPAaBHUMBIX Pa3MEpOB U
MOTYT OBITh TpeTHAa3HAYCHBI IJIi YCTAHOBKM B TOPU3OHTAILHOM HWIIM BEPTUKAIEHOM
HOJIOKCHUH.

CucremMbl nogauu/cucTeMbl 0TBOAA "'mpoaykTa' u ""xBocToB"

CrnenmanbHO TpeIHA3HAUYCHHBIC WM TIOJTOTOBJICHHBIE TEXHOJOTUYECKUE CHUCTEMBI WIIH
obopymoBaHue IJIsi 0OOTaTUTENBHBIX YCTAHOBOK, M3TOTOBJICHHBIC M3 KOPPO3UECTOUKUX K
UF¢ MaTepualioB win 3alIUIEHHBIX TOKPHITHEM U3 TAKUX MaTEPHUAIOB, BKIIOYAIOIITHE:

a) OUTAaroUMe aBTOKJIABbI, IICYHU HIHN CHUCTCMBI, PICHOHI)?;YCMBIG Il Imogavuu UF6 JJIA
mpoiiecca 00oraIieHus;

b) necyonmuMaTopsl (MM XOJIOAHBIC JIOBYIIKH), HCIIOJNb3YEMbIC [UISl BbIBEICHUS
Harperoro UFg u3 mporecca oboramieHust Ui HOCIEAYIOHIEro IepeMeIIeHs;

c) CTaHLIMM OTBEPXKICHUS WM COKIKEHMS, HCIoJb3yemble ans BeiBedeHus UF, u3
mporiecca oborameHus myteM cxkatus u nepeBona UFg B KUAKYIO WIH TBEPAYIO
hopmy;

d) cTaHuuu "mpoxaykra' wiau "XBOCTOB", ucmonb3yemble ais mnepemernenuss UFs B
KOHTENHEPHI.

CucreMbl KOJJIEKTOPHBIX TPYOONPOBOAOB

CoenmanbHO  TpeqHA3HAYCHHBIC WM  MOATOTOBICHHBIE  CHCTEMBI  KOJIJICKTOPHBIX
TpyOOTIPOBO/IOB, HM3TOTOBJIEHHBIE W3 Koppo3uectoiikux Kk UFg wMarepuanoB wimm
3aIUIICHABIC TOKPHITHEM W3 TaKWX MaTepwanoB, i yraepxkanus UFg BHyTpH
a’POIMHAMHUYECKUX KACKajoB. JTa CEeTh TPYyOOIPOBOJOB OOBIYHO MPEACTABIAET COOOH
CHUCTEMY C "MBOHHBIM" KOJUIEKTOPOM, TJ€ KaXKIBIA KaCKaJ WM TPYIIa KaCKaJI0B COCTUHEHBI
C K2XKIBIM U3 KOJIJICKTOPOB.

16



5.5.9.

5.5.10.

5.5.11.

5.5.12.

BakyymHbIe cHCTeMbI H HACOCHI

a) CrierMajibHO  TIPEJHA3HAYCHHBIC WM TOATOTOBJIICHHBIC BAaKyyMHBIC CHCTEMBEI,
MPOU3BOJAUTEIHLHOCTRIO HA BXOJIE 5 M /MUH WM 0osee, COCTOSIIUE W3 BaKyyMHBIX
MarucTpajieii, BaKyyMHbBIX KOJIJICKTOPOB M BaKyyMHBIX HACOCOB, M INpEIHA3HAUYCHHBIC IS
pabotsl B conepxkanux UFg ra3oBeIX cpenax.

b) BakyyMHbIE HacocChl, CIEUHMAIBHO TMpPEJHAa3HAYEHHbIE WM MOATOTOBJIEHHBIE JUIS
pabotel B comepxkamux UF¢ ra30oBBIX cpefax M M3TOTOBJICHHBIE U3 KOppo3uecToUkuXx K UFg
MaTepUualioB WM 3alllUIIEHHbIE MOKPBITUEM M3 TaKUX MaTepualoB. B 3TUX Hacocax MOTyT
HCIOJIb30BaThCs (YTOPUCTO-YIIICPOHBIC YIDIOTHEHHS U CIICIUATbHBIC pab0oune KHUIKOCTH.

CrneumajbHble CTONOPHBIE U PeryJIHPYIOIIHe KIATAHBI

CrnenmanbHble TpeAHA3HAYCHHBIC WM IIOATOTOBICHHBIC PYYHBIE WM aBTOMATHYECKUE
CTOTIOPHBIE U PETyJUPYIOIHE KIamaHbl CWIB(OHHOTO THUIA, W3TOTOBICHHBIE U3
Koppo3uectorkux Kk UFs MaTepuanoB Wid 3alllMILIEHHbIC TOKPHITUEM U3 TaKUX MATEPHUAIIOB,

nuamerpoM oT 40 mo 1500 MM 11t MOHTa)Ka B OCHOBHBIX W BCIIOMOTATENBHBIX CHCTEMax
YCTAaHOBOK a3pOJAMHAMHYECKOTO 00OTaIeHHUS.

Macc-cniekTpoMeTpbl/ucTouHnKN HOHOB 1151 UK

CrnenmanbHO TMPEAHA3HAYCHHBIC WX TOJTOTOBJICHHBIC MAaTrHUTHBIC WJIH KBAaJPYHOJIHHBIC
MacC-CIIEKTPOMETPBI, CIIOCOOHBIC MPOU3BOAMTH MPSAMOW OTOOpP MPOO MOJAaBacMOW MAcCChI,
"mpomykra" wiam "XBocTOB" M3 ra3oBbix mMoTOKOB UF¢ m oOmanaromue MmoTHBIM HaOOpoM
CIIEIYIONINX XapaKTePUCTHK:

1. yAenpHas pa3pelaroiias cnocooHOCTh Mo Macce cBbiie 320;

2. coacpiKaT MCTOYHUKHM HMOHOB, H3IOTOBJICHHBIE W3 HHUXpOMa WJINM MOHCIA WU
3alIUIICHHBIC MOKPBITUEM M3 HUX, UJIM HUKCIIMPOBAHHBIC,

3. COZepKaT NOHU3AIMOHHBIE HCTOYHUKHU ¢ O0MOApIUPOBKOH 3JICKTPOHAMH;

4. collepkKaT KOJUIEKTOPHYIO CUCTEMY, IPUTOAHYIO M1l H30TOIMHOTO aHAIM3a.
Cucremnl otaenenusi UFg oT Hecyero rasa

CHCHI/IEU'IBHO MMpEAHA3HAYCHHBIC HWJIM IMOATOTOBJICHHBIC TEXHOJIOTMYCCKUE CUCTEMBI IJId
otnenenust UFg oT Hecymero rasa (BoAopo/ia Uil Teus).

[NOACHUTEJIbBHOE 3AMEYAHUE

OTH cUCTEeMBI NpeIHa3Ha4YeHbI A7 cokpatueHus coaepxanus UFq B Hecyiem rase 10 ogHON
4aCTU Ha MUJIJIMOH WUJIM MEHEC U MOT'YT BKJIFOYAaTh TAKOE€ 060py,HOBaHI/Ie, KaK:

a) KPUOTCHHBIE TCIUIOOOMEHHMKHM UM  KPHUOCEMapaTophl, CIIOCOOHBIE  CO3MaBaTh
temreparypsl -120°C wim MeHee, Win

b)  OIOKM  KPHOT€HHOTO  OXJ@KIEHHS, CIIOCOOHBIE  CO3[aBaTh  TEMIIEPATYPHI
-120°C mim MeHee, WU

c) ONOKK pa3/IeNUTEeNBHBIX COMeN MM BUXPEBBIX TpyOok s otaenenuss UFg ot
HECYIIETO rasa, Uil

d) xonozubie oBymkh UFg, ciocoOHble co3naBarh Temieparypsl -20°C win MeHee.
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5.6.

5.6.1.

CrnenuajbHO TNpeIHA3HAYEHHbIe HJIM MOATOTOBJIEHHbIE CHCTEMBI, 000pyAOBaHHEe H
KOMIIOHEHTBI Ul HCHOJb30BAHUSI HAa YCTAHOBKAX XHMHYECKOr0o OOMeHa WJIH
HOHOOOMEHHOI0 000orameHus

BBOJJHOE 3AMEYAHUE

He3HaunTtenpHOE pa3indre U30TOMOB ypaHa Mo Macce MPUBOAUT K HEOONBITUM H3MEHEHUAM
B PaBHOBECHM XMMHUYECKUX PEaKLMM, KOTOPbIE MOTYT MCIOJb30BaThCAd B KAYECTBE OCHOBBI
UL pa3fesieHus: HM30TOMOB. VYcememHo pa3paboTaHo [Ba Iporiecca: JKHIKOCTHO-
KUIAKOCTHBIN XUMHYSCKH 0OMEH M TBEPJ0-KUAKOCTHBIN MOHHBIH OOMEH.

B mpouecce XKUAKOCTHO-)KUIKOCTHOI'O XUMHYECKOT'O oOMeHa B IIPOTUBOTOKE IPOUCXOAUT
B3aMMO/ICHCTBHE HECMEIINBAIOIINXCS JKUAKUX (a3 (BOAHBIX MM OPraHUYECKUX), HUTO
OPUBOAUT K 3P PEeKTy KacKaIupOoBaHUsI THICSY CTaauil pa3aeneHus. BomHas ¢asza cocTouT u3
XJIOpHJIa ypaHa B PACTBOPE COJISTHOM KHUCIIOTBI; OpraHudeckas (aza COCTOUT M3 IKCTPAreHTa,
COZIEpIKAIIEro XJOPUA ypaHa B OpraHMYecKoM pactBoputesie. KOHTaKTHBIMH (QUIBTpaMu B
Pa3acinuTCIbHOM KacCKaJd€ MOTYT SABJIATHCA KXKUAKOCTHO-XKUAKOCTHBIC O6MeHHBIe KOJIOHHBI
(TaKI/Ie, KaKk HWMIIYJbCHBIC KOJIOHHBI C CE€TYAThIMHU TapeJ]KaMI/I) nim XHUIAKOCTHBIC
neHTpudyXHble KOHTakTHBIE (GWIBTpbl. Ha 000MX KOHIAX pa3leNUTeNbHOTO Kackaua B
Hessix obecrieueHus: pedirokca Ha KaXIOM KOHIE HEeOOXOIMMbl XUMUYECKHE MPEBPAIICHHS
(oKHCIIeHHEe M BOCCTaHOBJIEHKE). [J1aBHas 3aja4a KOHCTPYKIMH COCTOUT B TOM, YTOOBI HE
JO0NYCTUTH 3arpsA3HCHUA TEXHOJOTMYCCKUX ITOTOKOB HEKOTOPBIMM HMOHAMHU MCTAJIJIOB. B
CBsA3U C OTHUM MCIIOJB3YIOTCA IIIACTUKOBBIC, ITOKPBITHIC IIACTUKOM (BKHIO‘IaSI IMPUMCHCHUEC
(TOPUPOBAHHBIX YTICBOJOPOIHBIX IMOJMMEPOB) W/WIM TOKPBITBIC CTEKJIOM KOJOHHBI U
TPyOOTIPOBOEI.

B TBepmo-KHUIKOCTHOM HOHOOOMEHHOM Ipoliecce OOOTalleHHE JOCTUTAETCS TOCPEICTBOM
azcopOIuu/mecopOliMt  ypaHa Ha  CIHCHUAJIbHON, OYEeHb OBICTPO  JACHUCTBYIOIICH
MOHOOOMEHHON cMone miu aacopbeHTe. PacTBop ypaHa B COJSHON KHCIIOTE M JpyTHe
XUMHUYCCKUE PCArCHTHI IMPONYCKaroTCA 4€PE3 MUIMHIAPUICCKUEC O6OI‘aTI/ITeHBHBIe KOJIOHHBI,
coJiep)Kalllie YIUIOTHEHHBIE CJIOM aacopOeHTa.  Jlnsg momnepaHusi HENpPEPBIBHOCTH
nporiecca HeoOXouMa crcteMa pedirokca B IesX BBICBOOOXKICHHS ypaHa U3 aIcopOeHTa
00paTHO B JKUAKHI MOTOK, C TEM YTOOBI MOXKHO OBLIIO coOpath "mpoayKT" u "XBocThl". OTO
JOCTUTACTCA IIyTEM HUCIIOJIb30BaHU noaAXoaAImux XUMHYECCKUX PCarcHToB
BOCCTaHOBJICHUSI/OKUCIICHHSI, KOTOPBIE TIIOJIHOCTHIO PETeHEPUPYIOTCS B  pa3eibHBIX
BHCHIHUX TETIAX M KOTOPBIC MOT'YT YaCTHUYHO PErcHCPUPOBATHECA B CaMHUX H30TOITHBIX
pa3ienuTeNnbHBIX KOJNIOHHAaX. [IpucyTcTBHE B Tpolecce TOPSYMX KOHIEHTPHUPOBAHHBIX
pPacTBOPOB COJITHOW KHCJIOTBI TpeOyeT, uToObl 000pyJAOBaHHE OBLIO H3TOTOBJICHO U3
CII€HaJIbHbIX KOppO3H€CTOI>iKPIX MarepuajioB WJIM 3alllUIICHO IMOKPBITUEM M3 TaKUX
MaTepHasoB.

KHUIKOCTHO-KUIKOCTHbIE 00MEeHHbIE€ KOJIOHHBI (XMMHYECKHH 00MeH)

IIpoTHBOTOUHBIE KUIKOCTHO-)KUAKOCTHBIE OOMEHHBIE KOJIOHHBI, HMEIOIINE MEeXaHUUeCKUH
CHJIOBOM BBOJ (T.€. UMITYJIbCHbIE KOJIOHHBI C CETYaThIMH TapelKaMH, KOJIOHHBI C TApEJIKaMH,
COBEpIIAIOIIMMH BO3BPaTHO IIOCTyNAaTeNIbHBIE IBM)KEHUS, W KOJOHHBI C BHYTPEHHUMHU
TypOMHHBIMH CMECHUTENISIMH), CIIEHHAIBHO TpeJHa3Hau€HHbIE WM MOJITOTOBJIECHHBIE IS
oborameHuss ypaHa C HCHOJNB30BAHHEM IIpoIlecca XHMMHUYECKOro OOMeHa. His
KOPPO3MOHHON YyCTOMYMBOCTH K KOHLIEHTPUPOBAHHBIM PacTBOPaM COJITHOM KHUCIJIOTBI 3TH
KOJIOHHBl M WX BHYTPEHHHE KOMIIOHEHTHI HW3TOTOBJIEHBl U3 TMOAXOJAIIMX TJIACTUKOBBIX
MaTtepuanoB (TakMX, Kak (TOPUPOBAHHBIC YTIEBOJAOPOAHBIC MOJMMEPHI) MM CTEKJIa WIIN
3alUIIEeHB! TOKPBITHEM U3 TaKUX MaTepuanoB. KoJIOHHBI CIpoeKTHpOBaHbI Ha KopoTkoe (30
CEKyH]I WJIK MEHee) BpeMs MPOX0XKIECHUS B KaCKaJIe.

18



5.6.2.

5.6.3.

5.6.4.

HenTpudyxnpie KUIKOCTHO-KUIKOCTHbIe KOHTAKTHbIe (PUILTPBHI (XUMHYECKUId
o0MeH)

LenTtpudyxHuple  KHIKOCTHO-KUIKOCTHBIE KOHTAKTHBIE (GUIBTPHL, CIIEUAIIEHO
NpeAHa3HauYeHHbIE WM TOATOTOBICHHBIE s OOOTAllleHHs ypaHa ¢ HCIOJIb30BaHHEM
mpouecca XuMU4YECKOTO O6MeHa. B Takux KOHTaKTHBIX Q)HHBTan HCIIOJIB3YETCA BpalICHUEC
IJId TOJIYYCHHS OPraHMYCCKUX M JKUAKHUX IIOTOKOB, a 3aTeM HeHTpO6e)KHa§I CHJIa I
pasnmenenust ¢a3. g KOPPO3MOHHOW CTOWKOCTH K KOHIICHTPUPOBAHHBIM PacTBOPaM
COJITHOM KMCJIOTBI KOHTAaKTHBIE q)HJIprBI H3TrOTaBJIMBAOTCA M3 COOTBECTCTBYIOUINX
TUTACTHKOBBIX MaTEpUANIOB (TaKUX, Kak (PTOPHPOBAaHHEBIE YTIIECBOJIOPOAHBIC TOJUMEPHI) WIIN
MOKPBIBAIOTCSI IMU WM CTEKJIOM. L{eHTpu]yKHbIe KOHTAKTHBIE (PMIIBTPHI CIIPOSKTUPOBAHBI
Ha KopoTkoe (30 cekyHa WM MeHee) BpeMsI TPOXO0XKACHUS B KacKae.

CucremMbl 4 000pyA0BaHHeE IS BOCCTAHOBJIEHHN YpaHa (XUMHYeCKHA 00MeH)

a) CriermanbHO TpeAHa3HAYSHHbIE WM MOATOTOBJICHHBIE SYEHKHU 3JIEKTPOXUMHUYECKOTO
BOCCTAHOBJICHUS JIUIsI BOCCTAHOBJIEHHUS YpaHa M3 OJHOTO BAJIEHTHOTO COCTOSIHUSA B JIPYTO€ B
Hensax o0oraiieHusl ypaHa ¢ UCTIIOJIb30BaHHUEM Ipollecca XUMUYECKOTo oOMeHa. Marepuarsl
SYeeK, HaxoAdllecs B KOHTaKT€ C TEXHOJOTHYECKHMH pacTBOPAaMH, IOJDKHBI OBITH
KOPPO3UECTONKUMH K KOHLIEHTPHUPOBAHHBIM PACTBOPAM COJISTHON KHCIIOTHI.

[NOACHUTEJIbBHOE 3AMEYAHUE

KaronHelii OTCeK SYECHKH JOJDKEH OBITh CIPOSKTUPOBAH TaKUM 00pa3oM, 4YTOOBI
MPEeIOTBPATUTh TIOBTOPHOE OKHCIICHHE ypaHa A0 0ojiee BBHICOKOTO BaJEHTHOTO COCTOSIHMSL.
Jns ynepkaHus ypaHa B KaTOJAHOM OTCEKE sS4e€ilka MOXKET HMETh HEMPOHUIAEMYIO
nuapparMeHHYI0 MeMOpaHy, H3rOTOBJICHHYIO W3 CICIHAIbHOIO KaTHOHHOOOMEHHOIO
Marepuasa. KaToJ COCTOMT M3 COOTBETCTBYIOIIETO TBEPAOrO IMPOBOJHHUKA, TaKOIO, Kak

rpadur.

b) CrnennansHO MpeaHa3HAYCHHBIC WM IMOATOTOBICHHBIC CHCTEMBI JIJISi M3BICUCHUS U™
W3 OPraHMYECKOrO IMOTOKA, PETYJUPOBAHUS KOHILIECHTPAIMH KUCJIOTHI M ISl 3aIlOJHCHUS
STYCEK JIEKTPOXUMUYESCKOI0 BOCCTAHOBJICHUS HA MMPOU3BOJACTBEHHOM BBIXOJIE KacKaja.

[NOACHUTEJIbBHOE 3AMEYAHUE

DTH CHCTEMBI COCTOAT M3 06OPYAOBAHMs SKCTPAKIMH pacTBOpuTeneM s orronkn U™ m3
OpPraHNYECKOT0 MOTOKA B YKHIKWN pacTBOp, 0OOPYAOBaHHS BBHINMAPUBAHUS W/WINA APYTOTO
0o0opyOBaHUS OJsl JTOCTIKEHHS PETYJIHPOBKH M KOHTPOJIA BOJOPOAHOTO TOKas3arems, a
TaKkK€ HAcoCOB WM  JPYIrUX yCTPOMCTB IepeHoca I 3aIl0JIHEHUS  SYEEK
NEKTPOXUMHUYECKOT0 BoccTaHOBNeHMs. (OCHOBHas 3ajaya KOHCTPYKIIMH COCTOUT B TOM,
9TOOBl M30€XaTh 3arpsA3HEHHs MOTOKAa JKUAKOCTH HOHAMH HEKOTOPBIX METaJJIOB.
CrnenoBaTenpHO, T€ 4YacCTH OOOPYJIOBaHMS CHCTEMBI, KOTOpPhIE HAaXOMATCS B KOHTAaKTE C
TEXHOJIOTMYECKUM ITOTOKOM, M3TOTaBIMBAIOTCA M3 COOTBETCTBYIOIIMX MaTepHaNoB (TakKuX,
KaK CTEKJIO, (PTOPHPOBaHHBIE YIIIEBOIOPOIHBIC TTONUMEPHI, CyIb(ar moiupeHna, cyibhoH
nonmd($upa W TPONMUTAHHBIA CMOJNOH TrpadUT) WIM 3alIMIICHBl MOKPBITHEM H3 TaKUX
MaTepHaJIoB.

CucTeMbl MOATOTOBKH MUTAHNUS (XUMHYECKHIT 00MeH)
CHCHI/IEUILHO NMpeAHaA3HAYCHHBIC MWW IOATOTOBJICHHBIC CHUCTEMBI [Jid IIPOU3BOACTBA

MUTATEIbHBIX PACTBOPOB XJIOPHAA YpaHa BBICOKOW YMCTOTHI AJIs1 yCTAHOBOK IO pa3eNIEHUIO
U30TOIIOB YpaHa METOJOM XUMHYECKOI'O OOMEHa.
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5.6.5.

5.6.6.

5.6.7.

[NOACHUTEJIbBHOE 3AMEYAHUE

OTH CHUCTEMBI COCTOST M3 O0OPYAOBaHUS I PACTBOPEHUS, SKCTPAKIIMHM PACTBOPUTEIIEM
W/WJIH HOHOOOMEHHOTO 000PYIOBaHUSI ISl OUUCTKH, & TAKIKE JICKTPOJIUTUUCCKUX SUCEK IS
BoccranoBnerns U™ wmm U™ B U™, B stux cucremax MPOU3BOJISITCS PACTBOPHI XJIOpUIA
ypaHa, B KOTOPBIX COJIEPKHUTCS JIMUIIb HECKOJbKO 4YacTel Ha MUJUIMOH METAJNTMYECKHUX
BKJIFOUCHHM, TaKUX, KaK XPOM, JKeJIe30, BaHAIUH, MOIMOACH M APYTHX NBYXBAJICHTHBIX UX
KaTHOHOB WJIM KaTHOHOB C OOJBINEH BaJICHTHOCTHIO. KOHCTPYKIIMOHHBIE MaTepUambl IS
JJIEMEHTOB CHCTEMBI, B KOTOPOM 00pabaThiBaeTCs U™ BbICOKOI YHUCTOTHI, BKIOYAKOT CTEKIIO,
(hTOpUPOBaHHBIE YIIICBOJAOPOIHBIC TOJIUMEPHI, TPA(UT, TOKPBITHINA MOJTUBUHUII-CYIb(HATHBIM
WM TTOJUA(PUP-CYIbPOHHBIM IIJIACTUKOM M ITPOMUTAHHBIN CMOJIOH.

CucreMbl OKHCJIEHHA YpaHa (XUMHYECKHA 00MeH)

CHCHI/IEU'IBHO HpeI[HaSHa‘-IeHHBIe WX MMOATOTOBJICHHBIC CUCTEMBI IJId OKHUCJIICHUSA [J+3 B UJr4
JUTSL BO3BPALICHHS B KacKaJl pa3zie/icHHsI U30TOMOB ypaHa B IPOIECCe 00OTaIleHUsI METOIOM
XUMHYECKOr0 oOMeHa.

I[NOACHUTEJIbBHOE 3AMEYAHUE
OTH CHUCTEMBI MOTYT BKJIIOUATh TaKHE DJIEMEHTHI, KaK:

a) 000pyAOBaHKE Il KOHTAKTUPOBAHUS XJIOpa M KUCIOPOJa C BOAHBIMU (P IIoeHTaMU
U3 00OpYIOBAHHS Pa3eNeHHs W30TOMOB M SKCTPAKIHMH obpasosaBimerocs U™ B
0OCTHEHHBIM OPraHUYeCKUH IOTOK, BO3BPAIIAONIUNACA U3 IMPOU3BOJCTBEHHOTO
BBIXOJ1a KacKaa,

b) o0opyIoBaHME, KOTOPOE OTHEISET BOMY OT COJSHOM KHCIOTHI, YTOOBI BOAa H
KOHILOCHTPHUPOBaHHAA COJIsIHAA KUCJIOTa MOIJIU OBl OBITH BHOBB BBCJICHbLI B MPOLECC B
HYXHBIX MCECTax.

BbicTpo pearupyronye HOHOOOMEHHbIE CMOJIbI/aAcOPOeHTHI (MOHHBII 00MEeH)

Beictpo  pearupyromie  MOHOOOMEHHBIE  CMOJBI WM  aJCOPOEHTHI,  CIEUUATBHO
NpeJHa3HauYeHHbIE WIM TOATOTOBICHHBIC M OOOTAllleHHs ypaHa ¢ HCIOJIb30BaHHEM
npoliecca HOHHOTO 0OMEHa, BKJIFOYas OPHUCTHIE CMOJIBI MaKpOCETUATON CTPYKTYpBI H/WIH
MeMOpaHHbBIE CTPYKTYPBI, B KOTOPBIX aKTHBHBIC TPYIIbI XUMHYECKOT0 0OMEHa OrpaHu4eHBI
MOKPBITHEM Ha IOBEPXHOCTH HEAKTUBHOW MMOPHCTOW BCIIOMOTATENBLHON CTPYKTYpBI, U
JIpyrue KOMIIO3UTHBIE CTPYKTYphl B JIIO0OH mpuemieMol QopmMe, BKIOYAas YaCTUIBI
BOJIOKOH. DTH MOHOOOMEHHBIE CMOJIBI/aJIcCOPOCHTHI UMEIOT nTuaMeTphl 0,2 MM MM MEHee U
JOJDKHBI OBITh XUMHYECKA CTOWKMMH IO OTHOLICHHIO K PAacTBOPaM KOHIIEHTPUPOBAHHOU
COJISTHOM KHCJIOTHI, @ TaK)Ke JOCTATOYHO MPOYHBI (PU3MUECKH, C TeM YTOOBI MX CBOMCTBA HE
YXyAIIaJIACh B OOMEHHBIX KOJIOHHAX. CMOJIBI/acOpOCHTHI CIIENUATBHO TpeIHa3HAYeHBI IS
MOJYYEeHUS] KWUHETHKH O4YeHb ObICTpOro oOMEHa W30TONMOB YypaHa (IUIMTEIHHOCTh
noixyobmena menee 10 cekyHa) u 001aal0T BO3MOXKHOCTBIO Pa0doOTaTh NpU TEMIlepaType B
quanasone ot 100°C o 200°C.

HoHooO0MeHHbIE KOJIOHHBI (MOHHBIH 00MeH)

Hunuaaprudeckue KOJOHHBI AuameTpoMm Oomee 1000 MM nmist yaepKaHUS W TOAICPKAHUS
3aMOJIHEHHBIX CJIOEB MOHOOOMEHHBIX CMOJI/aJCOPOCHTOB, CIEHUAIBHO IpeIHa3HAUCHHBIC
WM TIOATOTOBIICHHBIC IS OOOTaleHus ypaHa C HUCIOJb30BAHHEM HOHOOOMEHHOTO
mporiecca. OTH KOJIOHHBI M3TOTOBJICHBI M3 MarepuaioB (TakuX, KaK THUTaH WA
(GTOpUpOBaHHBIC YIJICBOJAOPOAHBIC TIOJMMEPHI), CTOMKMX K KOPPO3UH, BBI3bIBACMOMN
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5.6.8.

5.7.

pacTBOpamMH KOHIICHTPUPOBAHHOM COJISTHOW KHCIIOTHI, MIIM 3alIMIIEHBI IIOKPBITUEM U3 TaKUX
MaTepHaioB U CIOCOOHBI padoTaTh mpH TemrepaTrype B auanazoHe ot 100°C go 200°C u
nasnenny Boitre 0,7 MITa (102 gyHT/KB. roiim).

HNonooOMeHHbIE cCTEMBI peiokca (MOHHBIH 00MeH)

a) CriermanbHO TpeJHAa3HauYEHHBIE MIIM TMOJTOTOBJIECHHBIE CHCTEMBl XHMHUYECKOTO WIIH
3NEKTPOXUMHUYECKOT0 BOCCTAHOBJIEHUSA Ul pEeTeHepaIii peareHTa(oB) XUMHUECKOTO
BOCCTaHOBJICHHS, HCIIOJIb3yeMOro(blX) B Kackajgax HOHOOOMEHHOrO oOoraimeHus

ypaHa.

b) CrnenuansHO TMPEAHA3HAYCHHBIE M TIOATOTOBJICHHBIE CHUCTEMBl XUMHYECKOTO WIIH
ANIEKTPOXUMHUECKOTO OKHUCICHHS JUIS pPErecHepau pearcHTa(oB) XHUMHUYECKOTO
OKHCIIEHHS, UCIIOTIB3yeMOoro(bIX) B Kackajax HOHOOOMEHHOT0 00OTallleHus ypaHa.

[NOACHUTEJIbBHOE 3AMEYAHUE

B mponecce MOHOOOMEHHOro 00OramieHus B KauecTBE BOCCTAHABIMBAIOLIETO KaTHOHA
MOXET MCIIOJIb30BaThCA, HATIPUMeEp, TpexBaneHTHbli Twran (Ti”), m B 3ToM ciyuae
BOCCTAHOBHUTEIIbHAs CHCTeMa Oy ieT BhipabaThiBath Ti™ mocpencTBoM BoccTaHoBIeHHs Ti'™,

B mponecce B KayecTBE OKHCIHTENST MOXKET HCIOJIB30BaThCs, HAIPUMEpP, TPEXBAJICHTHOE
+
xene3o (Fe™), m B JToM ciyuae cucTeMa OKHCIEGHHs OyneT BbpaGaThiBaTh Fe'

TocpeCcTBOM okucienns Fe™,

CHCIIHaJ]bHO npeaHasHaAa4YCeHHbI€ WJIM IIOATOTOBJICHHBIC CHUCTEMbI, oﬁopynonaﬂne 41
KOMITIOHEHTHBI 1Jisl UCITOJIb30BaHUA B JIa3€PHBIX 000raTuTEJIbHBIX YCTaHOBKax

BBOJJHOE 3AMEYAHUE

CyIIecTBYIOIINE CHUCTEMBI I O0OTAaTHTENBHBIX TPOIECCOB C HCIOIB30BAHUEM JIa3€POB
JeNsTCS Ha JIBE KaTEropuu: Te, B KOTOPBIX paboueil cpeloil sSBISIFOTCS Mapbl aTOMapHOTO
ypaHa, ¥ T€, B KOTOPBIX pabodeil cpeioil SIBISIFOTCS Taphl ypaHOBOTO coenuHeHus. OOmmmu
Ha3BaHMSAMU JJISl TAaKUX TPOIECCOB SBIAIOTCS: TEPBasi KATEropus - Ja3epHOe paselicHHe
M30TOIMOB MO MeTony aroMapHbIXx mapoB (AVLIS wmmm SILVA); Bropas kaTteropusi -
MOJIEKYJISIPHBIA METOJI JT1a3epHoro pasneneHus uzotomnos (MLIS niaun MOLIS) u xumuueckas
peakuusi TOCPEACTBOM H30HMparenbHOW Mo wu3oTonaM jasepHoil aktuBamuu (CRISLA).
CucreMbl, 00OpyIOBaHHE W KOMIIOHEHTHI JUIS YCTAHOBOK Jla3epHOrO oOoraimeHus
BKJIFOYAIOT: a) yCTPOWCTBA IS [TOJAa4YM ITapOB METAUTNYECKOT0 ypaHa (U1 n30upaTenbHON
(GoTOMOHM3AIMK) WM YCTPOMCTBA JUIsi MOJA4YM MApOB YPAHOBOTO COCAMHEHHS (IS
(doToarcCcONMAIMY WIIK XUMHYECKON aKTUBAIMK); b) ycTpoicTBa 1uisi cOopa 000rameHHOTo
1 00CIHEHHOTO METAJUIMYECKOTO0 ypaHa B KadecTBe "MpoaykTta" m "XBOCTOB" B TepBOU
KaTeropHH U YCTPOWCTBA I cOOpa pa3iioKeHHBIX WM BBIMICAIINX U3 PEaKH COCAHMHEHHUN
B KadecTBe "Mpoaykra" u HeoOpaOOTaHHOTO Marepuaja B KadecTBE "XBOCTOB" BO BTOpOH
KaTeropuu; C¢) pabodue JIa3epHbIC CHCTEMBbI JUIS M30MPATEIBLHOrO BO30YKICHHS H30TOMOB
ypana-235; wu d) obopymoBaHue i MOJATOTOBKH TOJauyd M KOHBEPCHHM MPOIYKTA.
BenencrtBue  CIIOKHOCTH — CHIEKTPOCKONIMM —~ aTOMOB M COCJMHEHHH ypaHa MOXET
noTpeOOBaThCsI UCIIOB30BAHUE OO0 U3 Psifia UMEIOLIMXCS JTa3epHBIX TEXHOIOTHH.
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5.7.1.

5.7.2.

5.7.3.

5.7.4.

[NOACHUTEJIbBHOE 3AMEYAHUE

MHorue 13 KOMIIOHEHTOB, IIEPEUUCIICHHBIX B 3TOM Pa3zeiie, BCTYyNalT B HENOCPEACTBEHHBIN
KOHTaKT C IIapaMU METAJUIMYECKOI0 YpaHa MJIM C KUJIKOCTBIO, WIM C TEXHOJOTMYECKUM
ra3zoMm, cocrosmuM u3 UF, unu cmecu u3 UFg u nqpyrux rasos. Bce noBepXHOCTH, KOTOpBIE
BCTYNMAarOT B KOHTakT ¢ ypaHoM uiim UFg, MOTHOCTBIO M3TOTOBJIEHBI U3 KOPPO3UECTOMKHUX
MaTepUaJIOB WJIM 3allMLIEHBI MOKPBITUEM W3 TAaKuX MarepuanoB. Jlid nenell pasnena,
OTHOCSIIIETOCS K KOMIIOHEHTaM OOOpyJOBaHUS i JIa3€pHOTO OOOTalleHMsI, MaTepHabl,
CTOMKHME K KOPPO3HMH, BBI3BIBAEMOM IapaMu WIA KHUAKOCTIMH, COJAEpXKAIIUMHU
METAJUIMYECKUN ypaH WIM YPaHOBBIE CIUIABBI, BKJIIOUAIOT IOKPBITBI OKCUIOM HTTpPHUS
rpaduT ¥ TaHTaJl; W MaTepUaJIbl, CTOHKHE K KOppo3uH, Bei3biBaecMoli UF, BKIIIOYAOT Meb,
HEP)KABEIOLIYI0 CTallb, QJIIOMUHHUI, QIIOMHHHMEBBIC CIUIABBI, HUKEIb WIH CIUIaBBl,
conepxkamue 60% Hukens u Oomee, u croiikue Kk UFg momHocThio (TOpHMpOBaHHBIE
YIJIEBOJOPOIHBIE TIOJIUMEPBI.

Cucrembl BoiapuBanus ypana (AVLIS)

CrienanbHO TpeJHAa3HAYeHHBIE HJIM IOJOTOBJICHHBIE CHUCTEMBl BBHIIAPUBAHHSA ypaHa,
KOTOpPBbIE COJEpXKAT BBHICOKOMOIIHBIE TOJOCOBBIE WIJIM PACTPOBBIE DIEKTPOHHO-TYYEBbIC
MYIIKH ¢ TIepelaBacMOi MOITHOCTBIO Ha MUILIEHb Oostee 2,5 kKBT/cMm.

Cucrembl 11 00padoTKH KHAKOMeTALTHYecKoro ypana (AVLIS)

CHCHI/IEUIBHO MMPpEAHA3HAYCHHBIC WJIM TMOATOTOBJICHHBIC CHUCTEMBI JIA 06pa6OTKI/I KUIKOIo
MeTajyia Ui pacIUIaBICHHOTO ypaHa WM YPaHOBBIX CIUIABOB, COCTOSIIME W3 THIJIEH U
OXJIQXKTAFOIIETO 000PYIOBAHUS JISI TUTJICH.

I[NOACHUTEJIbBHOE 3AMEYAHUE

Turnmm W [Apyrue KOMIIOHEHTBI 3TOM CHCTEMBI, KOTOpbIE BCTYNAlOT B KOHTAKT C
pacIyiaBlIieHHbIM YPaHOM WJIM YPAaHOBBIMHU CIIaBaMH, W3TOTOBJIEHBI U3 KOPPO3UECTOMKUX U
TEPMOCTOMKMX MaTE€pUalOB WM 3alIUIICHHBIX TOKPHITHEM M3 TaKUX MaTepHUasoB.
[Tpuemiembie MaTepuabl BKIFOYAIOT TAHTAN, TIOKPBITHIM OKCHIOM UTTpUs rpadur, rpadur,
MOKPBITHII OKUCIIAMHU JIPYTUX PEAKO3EMENBHBIX 3JIEMEHTOB WJIA UX CMECSIMHU.

Arperatsl AJis1 coopa "mpoaykra' u "'xBocToB'" MeTa/unueckoro ypana (AVLIS)

CrienanbHO TpeAHA3HAYEHHBIC WM MOJITOTOBJICHHBIC arperaTel s cOopa "mpoaykra" n
"XBOCTOB" METAJUIMYECKOT0 ypaHa B KUAKOW WIN TBEPJOH opMe.

I[NOACHUTEJIbBHOE 3AMEYAHUE

KoOMITOHEHTHI 3TUX arperaToB U3rOTOBJICHBI U3 MaTEPHAIIOB, CTOUKUX K HarPEeBY U KOPPO3HH,
BBI3BIBAEMOM MapaMi METaUIMYECKOTO ypaHa WM KUAKOCTHIO, WIH 3allUIICHBI TOKPHITHEM
U3 TaKUX MaTepUaioB (TaKUX, KaK MOKPBITHIH OKCHUIOM UTTPHUS IpadUT WU TAHTAN) U MOTYT
BKJIIOYATh B ce0sl TPyOOIIPOBOIbI, KiIaNaHbl, MTyIepa, "keno0a", BBObI, TEIJIOOOMEHHUKH
¥ KOJUJICKTOPHBIC TUIACTHUHBI JJII MAarHUTHOTO, 3JIEKTPOCTATUYCCKOTO WU JIPYTUX METO/IOB
pa3aeneHus.

Koxyxu pazaenureabnoro moayss (AVLIS)
CHCHI/IEUIBHO mpeaHa3HAYCHHBIC HIIn IOATIOTOBJICHHBIC MUINHAPUICCKUEC nIn

MPSIMOYTOJIbHBIE KaMephl Ul TIOMEIIeHUsI B HUX MCTOYHHKA MapOB METAUTNYECKOTO ypaHa,
3JIEKTPOHHO-TY4YeBON MYIIKK U KOJUIEKTOPOB "MpoaykTa" u "XBOCTOB".
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5.7.5.

5.7.6.

5.7.7.

5.7.8.

5.7.9.

[NOACHUTEJIbBHOE 3AMEYAHUE

OTH KOXKYXH UMEIOT MHOXKECTBO BXOJHBIX OTBEPCTUH JUIA MOAAYH AIIEKTPOMTUTAHUA U BOJBI,
OKHa JJIS1 JTa3epHBIX MyYKOB, COEAMHEHUI BaKyyMHBIX HACOCOB, a TaK)Ke JJIsl TUarHOCTUKU U
KOHTPOJII KOHTPOJBHO-U3MEPUTENBbHBIX MpHOopoB. OHH HMEIOT NPUCHIOCOOIeHUS s
OTKPBITHSI U 3aKPBITHS, YTOOBI 00ECTIEYNTh OOCTYKHBAHUE BHYTPEHHUX KOMIIOHEHTOB.

CBepx3BYKOBbBI€ pacuiupuTeabHble comia (MLIS)

CHCHI/IEUIBHO npez[Ha3HaquHLIe WU TIOATOTOBJICHHBIC CBer3BYKOBBIe pacmanTeanble
corta mus oxnaxknaeHus cmeceit UFg m Hecymero rtaza g0 150K wim Hmke u
Koppo3suectoiikue k UFg.

Koasexkropsl npoaykra nartudgropucroro ypana (MLIS)

CHCHI/IEUILHO npez[Ha3HaquHLIe WM TTOATOTOBJICHHBLIC KOJIJIeKTOpI)I TBep)Z[OFO HpO)Z[YKTa
natudTopucroro ypana (UFs), cocrosimue w3 ¢(uiabTpa, KOJUIEKTOPOB YAApHOIO WK
IUKJIOHHOTO THIIA MJIM MX COYeTaHuil u koppo3uecroiikue k cpene UFs/UFs.

Kommnpeccopsr UF¢/Hecymero raza (MLIS)

CrnenmanbHO TpeTHA3HAYCHHBIC WM TOJATOTOBICHHBIE KOoMIpeccopsl s cmeceit UFg u
HeCyllero rasa sl JUTeNbHOM »skcrutyarauuu B cpene UFg.  KOMIOHEHTBI 3THX
KOMIIPECCOPOB, KOTOpPbIE BCTYNAlOT B KOHTAaKT C HECYIIMM TIa30M, HW3TOTOBJIEHBI U3
koppo3uectorkux Kk UF¢ MaTepualioB Wiy 3alllMILIEHbI TOKPHITUEM U3 TAKMX MATEPUATIOB.

YnjioTHenus Bpamawmuxcsa sajos (MLIS)

CHCHI/IEUILHO NMpEAHA3HAYCHHBLIC WKW MOATOTOBJICHHLIC YIUIOTHCHHS BpallalOIUXCs BaJlOB,
YCTAaHOBJICHHBIC Ha CTOPOHC IIOAa4YM M Ha CTOPOHC BBIXOJa I YIUIOTHECHUA Baja,
COCIUHSIONICTO POTOP KOMIIPECCOPa ¢ MPUBOJIHBIM JIBUTATEIeM, ¢ TeM YTOOBI 00ECICUUTh
HAJEXKHYI0O TepMETH3aIMIo, TPEJIOTBPAIIAIONIYI0 BBIXOJ TEXHOJOTHYECKOTO Trasza WId
HaTeKaHWe BO3AyXa WM YIUIOTHSIOLIET0 Tra3a BO BHYTPEHHIOIO Kamepy KOMIIpeccopa,
KoTopas 3anojineHa cmecbio UFg 1 Hecymiero rasa.

Cucremsl propupoBanusi (MLIS)

CrielMaJibHO TPeIHA3HAYCHHBIC MM IOATOTOBJICHHBbIC cucTeMbl ais (ropupoBanus UFs
(B TBepmom cocrosiaum) B UF¢ (Ta3).

[NOACHUTEJIbBHOE 3AMEYAHUE

OTH CUCTEeMBI ITpeJHa3HaAuYeHBI 1J1sl pTopupoBanus codpaHHoro nmopomka UFs B UFg B memsx
MocJeayIonero coopa B KOHTEHHEpax MPOAYKTa WM Uil mojadd B Omoku MLIS ams
JIOTIOJTHUTENILHOTO  00OTaIleHHSI. I[Ipy nprMeHeHMM OJHOTO TMOAXOJa PEaKIUA
(dTOpUpOBaHHS MOXET OBITh 3aBepllIeHa B MpEAeiax CHUCTEMbI pa3lielieHHs WU30TOIOB, TIE
UAET peakuuss M HENOCPEACTBEHHOE H3BJeUeHHe M3 KOoJuleKTopoB 'mpoxaykra'. Ilpum
NpUMEeHeHUHn Japyroro mnoaxona mnopomok UFs Moxker OBITh H3BIICUEH/TIEPEMEIICH W3
KOJJIEKTOPOB  "MpoAaykTa' B  TOAXOAALIMM  peakTop  (Hampumep, peakTop ¢
TICEBAOOKM)KEHHBIM CJIOEM KaTalln3aTopa, TeUKOMAATIBHBINA PeakTop WM KapoBas OarrH:)
B Hensx gropupoBanus. B o0oux ciydasx ucmosb3yercss 000OpyZoBaHHE Uil XPaHEHHS U
nepeHoca ¢ropa (WM APYTUX MPHEMIIEMBIX (DTOPUPYIOLINX pPEareHToB) W Ijs cOopa u
nepeHoca UF,.
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5.7.10.

5.7.11.

5.7.12.

Macc-cnekTpoMeTpbl/uctounnku nonos UFg (MLIS)

CrnenmanbHO TNPEAHA3HAYCHHBIC WK TOJATOTOBJICHHBIC MAarHUTHBIC WM KBAJPYHOJIHHBIC
MacC-CIIEKTPOMETPBI, CIIOCOOHBIC MPOU3BOAMTH MPSAMON OTOOpP MPOO MOJaBacMOW MAcCChI,
"mpomykra" miam "XBocTOB" U3 ra3oBbIX MOTOKOB UFg M olOnamaromniue MONHBIM HA00pOM
CIIEIYIONINX XapaKTePUCTHK:

1. yAenpHas pa3pelaroiias cnocoOHOCTh Mo Macce cBbiie 320;

2. coacpiKaT MCTOYHUKHM HMOHOB, H3IOTOBJICHHBIE W3 HHUXpOMa WJIM MOHCIA WU
SalIUIICHHBIC MMOKPBITUEM M3 HUX, UJIM HUKCIIMPOBAHHBIC,

3. CoJiepKaT NOHU3AIIMOHHbBIC HICTOYHUKY ¢ O00MOapIMPOBKOM 3JICKTPOHAMH;

4. COZIEPKAT KOJJIEKTOPHYIO CUCTEMY, TIPUTOTHYIO JJISl HF30TOITHOTO aHAIIN3a.

Cucrembl nogaun/cucreMsbl 0TBoAA ""'mpoaykra' u ""xBoctoB' (MLIS)

CHCHI/IEUIBHO MpE€AHA3HAYCHHBIC WM MTOATOTOBJICHHLIC TEXHOJIOTUYCCKUC CUCTEMBI HIIN
o0opymoBaHUE JJii O00OraTUTENIbHBIX YCTAHOBOK, W3TFOTOBJICHHBIC M3 KOPPO3HUECTOMKUX K

UF6 MaTCpUuaIoB, UJIU 3allIUIICHHBIX IMTOKPBITUEM U3 TaKUX MAaTCPHUAJIOB, BKIIIOYAIOIINEC:

a) OUTAroUIMEe aBTOKJIABbI, IICYHU HIHN CHUCTCMBI, HCHOHI)?;YCMBIG Il Imogavdu UF6 JJIA
mporiecca 00oraIieHus;

b) necyonuMaTopsl (MM XOJIOAHBIC JIOBYIIKH), HCIIOJNb3YEMbIC [UISl BBIBEICHUS
Harperoro UFg u3 mporecca o0oramieHust Ui NOCIEAYIOHIEro epeMelIeHs;

C) CTaHIIUN OTBCPXKIACHUA WIIN CXKWKXCHUA, HCIOJB3YyCMbIC I BBIBCIACHUA UF6 nus3
mporecca oboramieHus myTeM ckaTus u nepeBoga UFg B XKHAKYIO WIH TBEPAYIO
hopmy;

d) cTaHuuu "mpoxaykra' wiau "XBOCTOB", ucmonb3yemble ais mnepemernenuss UFs B
KOHTENHEPHI.

Cucremnl otaenennsi UFg oT Hecymero raza (MLIS)

CHCHI/IEU'H)HO MNpEAHA3HAYCHHBIC WJIM IOATOTOBJICHHBIC TEXHOJIOTMYECKUE CUCTEMBI IJId
otnenenuss UFg oT Hecymiero raza. HecymiuM ra3oMm MokeT OBITh a30T, aproH WU JpYyTron
ras.

MOACHUTEJIBHOE 3AMEYAHUE

OTH CHCTEMBI MOTYT BKJIIOYaTh TaKoe 000PYOBaHUE, KaK:

a) KPUOTCHHBIE TEIUIOOOMEHHUKH WM KPHOCEMapaTophl, CIOCOOHBIC CO31aBaTh
temrepaTyphl -120°C win MeHee, Win

b) OJIOKM  KPHOTCHHOTO  OXJIAXJCHHWS, CHOCOOHBIC  CO37aBaTh  TEMIIEPATYpPhI
-120°C unu MeHee, WiIH

c) xojoaHbIie ToBymiku UFg, criocoOHbIe co3naBath TeMieparypsl -20°C wiu MeHee.
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5.7.13.

5.8.

5.8.1.

5.8.2.

5.8.3.

5.8.4.

Jlazepusle cuctemsl (AVLIS, MLIS u CRISLA)

Jlazeps! WM J1a3epHbIE CHCTEMBI, CIICIUANBHO TPeIHA3HAYCHHBIE WK TIOATOTOBICHHBIE TS
pa3eneHus H30TOIOB ypaHa.

I[NOACHUTEJIbBHOE 3AMEYAHUE

Jlazepnas cucrema mporecca AVLIS 00bIYHO COCTOUT M3 ABYX JIa3€poB: Jlazepa Ha mapax
MeaM U Ja3epa Ha kpacurensx. JlazepHas cuctema qig MLIS 0ObIYHO COCTOMT M3 jazepa,
paboratomero Ha CO, WM 3KCUMEPHOTO Jla3epa M MHOTOXOJIOBOM ONTHYECKON SUCUKHU C
BpALIAONIMMUCS 3epKaiaMi Ha 00enuX CTOpoHax. JlJist 1a3epoB WM Ja3epHBIX CHCTEM MpU
00oux mporeccax Tpedyercs CcTadmiIM3aTOp CHEKTPOBOM YACTOTHI JJii paOOThI B TCUCHHE
JJIUTCIIbHBIX IEPUOAO0B BPEMCHHU.

CnenuajJbHO NpeIHA3ZHAYEHHbIE WJIN TOATOTOBJIEHHBIE CHCTEMBbI, 000pyJI0BaHWE H
KOMIIOHEHTHI JIJIsi MCNOJb30BAHUS HA 000raTHUTEJIbHBIX YCTAHOBKAX € MJIa3MeHHBIM
pa3nejeHueM

BBOJJHOE 3AMEYAHUE

IIpu mporecce Ia3MEHHOTO pa3feiieHHs IUIa3Ma, COCTOSAINAas U3 WOHOB ypaHa, MPOXOAUT
uepes3 MEKTPUUECKOE MOJe, HACTPOSGHHOE HA 4acTOTY HOHHOTO pe3oHanca U™, ¢ TeM uToGbl
OHM B TEPBYI0 OuYepeAb TOTJOWIATM DJHEPTrUI0 U YBEIWYHMBAICA JOUAMETp UX
HITONOPOOOPa3HBIX  OpOHT. HNoubl ¢ mpoxoxaeHneM 1o OoOJbIIEMY IHAMETPY
3aXBATBIBAIOTCS [l OOpa3oBaHMs TPOAyKTa, oboramensoro U™,  Ilmasma, Kortopas
o0Opa3oBaHa MOCPEJCTBOM HOHHM3AIMH YPAHOBOTO Mapa, COJEPKUTCS B BAKYyMHON Kamepe ¢
MarHUTHBIM  TIOJIEeM  BBICOKOH  HAaNpsHKEHHOCTH, OOpa30BaHHBIM C  [TOMOIIBIO
cBepXmpoBodAniero Maruuta. OCHOBHBIE TEXHOJOTHYECKHE CHUCTEMBI IPOIIecca BKIIOYAIOT
CHCTEMY T'eHEpallud ypaHOBOW IIIa3Mbl, pa3ieiHMTENbHBIA MOIYJb CO CBEPXIPOBOISIINM
MarHuTOM U CUCTEMbI U3BJICUCHHUS MEeTaJUIA 11 cOopa "mpoaykTa"” u "XBOCTOB".

MuKpoOBOJIHOBbIE HCTOUHUKH HEPIruy U AaHTEHHBI

CHCHI/IEUILHO MMPpEAHA3HAYCHHBIC WX MTOATOTOBJICHHLIC MUKPOBOJIIHOBBIC HCTOYHUKU SHCPIUn
W aHTEHHBl JUIi TEHepalMd WM YCKOPEHHs HWOHOB MW O0NaJaloliue CcJeTyHoIIMA
xapakTepuctukamu: dactoTa Beime 30 I'T'm u cpeansis BEIXOIHAS MOIIHOCTE JJIsI TEHEPAINH
noHoB 6onee 50 kBT.

CoJieHoubI 17151 BO30Y:K1€HHS HOHOB

CHCHI/IEUILHO NMPpEAHA3HAYCHHBLIC HJIW IMOATOTOBJICHHBIC COJICHOUABLI I paauo4aCTOTHOI'O
BO30YX/I€HHS HMOHOB B nauama3zoHe yactoT 6Oomee 100 kI'm m crmocoOHble paboTaTh mHpu
cpennei MorHOoCTH 60see 40 kBT.

CucreMbl reHepalii YPaHOBO# MJIa3Mbl

CHCHI/IEUILHO MpEAHA3HAYCHHBIC WM TOATOTOBJIICHHBIC CHCTEMBI TI'CHEpalnuu ypaHOBOﬁ
IJ1a3Mbl, KOTOPBIE MOTIYT COACPKATb BBICOKOMONIIHBIC IIOJIOCOBLIE MM PACTPOBLIC
AIIEKTPOHHO-JTy4eBbIe MYIIKH C IepeaBaeMoil MOIIHOCTBIO Ha MUIIEHb Ooitee 2,5 KBT/cMm.
Cucrembl 11 00pad0TKH KMAKOMETAJUTHIECKOT0 YpaHa

CHCHI/IEUILHO MMPpEAHA3HAYCHHBIC WJIM TMOATOTOBJICHHBIC CHUCTEMBI JJIA 06pa6OTKI/I KUIAKOIo

MeTayia Ui pPacIUIaBICHHOTO ypaHa WM YPaHOBBIX CIUIABOB, COCTOSIIIME W3 THIJICH U
OXJIQXKTAFOIIETO 000PYIOBAHUS JISI TUTJICH.
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5.8.5.

5.8.6.

5.9.

5.9.1.

[NOACHUTEJIbBHOE 3AMEYAHUE

Turin W JOpyrue KOMIIOHEHTBI 3TOM CHUCTEMBI, KOTOpbIE BCTYNAIOT B KOHTAKT C
PACIUIABJICHHBIM YPaHOM WM YPaHOBBIMH CIIJIABAMH, U3TOTOBJIEHBI U3 KOPPO3UECTOMKUX U
TEPMOCTOMKHMX MAaTepUajoB WM 3alMLIEHbl IOKPBITUEM M3 TaKUX MAaTEpUAJIOB.
[MpuemiiemMble MaTepHabl BKIIOYAIOT TAHTAN, IIOKPBITBI OKCUAOM UTTPHs Tpadur, rpadur,
MTOKPBITHII OKUCIIAMH JPYTUX PEAKO3EMENBHBIX 3JIEMEHTOB WA UX CMECSIMHU.

Arperatsl AJs1 coopa "mpoaykra' u ""XBOCTOB'" MeTA/UIMYECKOT0 ypaHa

CrienanbHO TpeAHA3HAYEHHBIC WM MOJITOTOBJICHHBIC arperaTel i cOopa "mpoaykra" n
"XBOCTOB" MJII METAJUTMYECKOTO ypaHa B TBepAod ¢opme. DTH arperaTsl s cOopa
W3TOTOBJIEHBl W3 MaTepuajoB, CTOWKHX K HAarpeBy M KOPPO3WH, BBI3BIBAEMOW MapaMu
METaJUTMYECKOTO YpaHa, TaKuX, KaK rpauT, MOKPBITHIH OKCHIOM WTTpPUS, WIH TaHTAJ, WA
3alUIIEHB! TOKPHITHEM U3 TAKUX MaTepHaJIOB.

Ko:xyxu pa3neauTeabHOro MOAYJIsi

Hunuaaprdeckre Kamephl, CHENHWaIbHO MpeJHa3HAuYeHHBIE WM IOATOTOBJIEHHBIC IS
WCIOJB30BaHUA Ha OOOTAaTHTEIBHBIX YCTAaHOBKAaX C IUIA3MEHHBIM pas3fefieHHeM, s
MOMEUICHUsT B HHUX HWCTOYHMKA YpPAaHOBOM IUIa3Mbl, JSHEPreTHUYECKOrOo COJCHOMAA
PaanoyvacToThl U KOJIJIEKTOPOB "mpoaykTa” u "XBoCTOB".

[NOACHUTEJIbBHOE 3AMEYAHUE

Ot KOXYXH HMCIOT MHOXCECTBO BXOIHBIX OTBepCTI/Iﬁ oA 1noaaduv  3JICKTPOIIUTAaHUA,
COGIII/IHCHI/Iﬁ I[I/I(i)(i)yE!I/IOHHI)IX HaCOCOB, a TAKXKC i1 JUArHOCTUKU U KOHTPOJIA KOHTPOJIBHO-
N3MEPUTECIBHBIX HpI/I60pOB. OHH HMEIOT HpI/ICHOCO6J'IeHI/IH IJId OTKPBITHA W 3aKPLITUA,
yToOBl 00€CICUYUTH 06CJ'IY)KI/IB3HI/IG BHYTPCHHUX KOMIIOHCHTOB MW H3TOTOBJICHBI U3
COOTBCTCTBYIOIINX HEMAarHUTHBIX MaTCPUAJIOB, TAKMNX, KaK HEPKABCIOIIas CTaJlb.

CHeIll/Ia.]]bHO npeaHasHA4YCHHbIC WJIM IIOATOTOBJICHHBIC CHUCTEMDI, oﬁopyuonaﬂne 41
KOMITIOHEHTHBI 1JIl UCMTOJb30BaHUA HA YCTAHOBKAX JICKTPOMArHUTHOIO odoraieHmsl.

BBOJJHOE 3AMEYAHUE

HpI/I QJICKTPOMAariMTHOM mpouecce HOHBI METAJINIMYECKOI'O YpaHa, IMOJTYYCHHBIC
MOCPEJICTBOM MOHHM3AIMH MUTaoUero Marepuana u3 coierd (06braHo UCly), yckopsitoTes u
MPOXOJAT Yepe3 MAarHUTHOE II0Jie, KOTOPOE 3acTaBisieT HWOHBI Pa3IMYHBIX H30TOIOB
IMPOXOAUThH 110 Ppa3JIN4YHbIM HaIllpaBJICHHUAM. OCHOBHBIMU KOMIIOHCHTaMH
AJIEKTPOMAarHUTHOTO H30TOIHOTO  Celaparopa  SBISIOTCS: MarHuTHOE TIOJIe  JUIS
OTKJ]OHeHI/IH/pa?)IleIIeHI/ISI HN30TOIIOB MOHHOT'O ITy4YKd, MCTOYHHKA HOHOB C €TI0 CUCTEMON
YCKOPCHUSA, U CUCTCMBI c60pa OTACJICHHBIX MOHOB. BcriomorarensHbIe CHCTEMBI JJIs1 3TOIroO
mpoiecca  BKIIIOYAIOT  CHCTEMY  CHAaOXEHHS  MAarHUTHOM  DHEPIHEH,  CUCTEMBI
BBICOKOBOJIBTHOT'O MMUTaHUA UCTOYHHUKA NOHOB, BAKYYMHYIO CUCTEMY U O6HII/IpHBIe CHUCTCMBI
XMUMHUYECKOW 00pabOTKM Uit BOCCTAaHOBIICHHS TMPOAYKTAa M OYHCTKH/pereHeparuu
KOMITIOHCHTOB.

DJIeKTPOMArHUTHBIE CeNapaTopbl H30TOMOB
ONIEeKTPOMAarHUTHBIE  CEMapaToOpbl  W30TOMOB, CIEIMUAIBHO IPEAHA3HAYCHHBIC WA

IMMOATOTOBJICHHBIC JId pa3AacjICHUA HM30TOIIOB ypaHa, U O60py&0BaHI/Ie U KOMIIOHCHTHBI IJIA
9TOTI'0, BKJIFOYas:
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5.9.2.

5.9.3.

a) HcroduHnky HOHOB

CrenpajibHO ~ MpeIHA3HAYCHHBIE  WJIM  TOJATOTOBJCHHBIC  OTHENIBHBIC WM
MHOTOYHUCIICHHBIC WCTOYHHUKHM HWOHOB ypaHa, COCTOSAIIME M3 HCTOYHHMKA Tapa,
HMOHM3ATOPa U YCKOPHUTEJIS IMy4Ka, U3TOTOBJICHHBIC U3 COOTBETCTBYIOLIUX MaTSPUAJIOB,
Takux, Kak rpadut, Hep)kaBerollas CTajlb WM MEIb, U CIIOCOOHBIX 00ECIEUYHUBAThH
o0mruit TOK B myuke noHoB 50 MA wiu 6oree.

b)  KomiexTops HOHOB

KosnekropHble IUIaCTUHBI, MMEIOIIME ABE WM Oojee IIeIM U Ias3a, CHELUAIbHO
NMpEAHaA3HAYCHHBIC WJIW MMOATOTOBJICHHBIC IJId c6opa IIy4YKOB MOHOB O6OFaHleHHOFO n
00€IHEeHHOTO YpaHa U U3TOTOBJIEHHBIE U3 COOTBETCTBYIOIINX MaTepHANIOB, TAKHUX, KaK
rpaduT WK Hep)KaBerolas cTaib.

c) BaxyymHBIe KOXyXH

CrnennansHO TIpeTHA3HAYCHHBIC WM IOATOTOBJICHHBIC BAKyYMHBIC KOXYXH IS
AJIEKTPOMArHUTHBIX CEMapaTopoB ypaHa, M3TOTOBJICHHBIE M3 COOTBETCTBYIOIIUX
HEMAarHUTHBIX MaTE€pUAIOB, TaKWX, KaK HEPKaBEIOMasl CTallb, W IPEIHA3HAUCHHBIC
1utst pabothl npu gasinennu 0,1 [1a win Hike.

[NOACHUTEJIbBHOE 3AMEYAHUE

OTU KOXKYXH CIIEIUATHLHO TPeTHA3HAYCHBI 1711 TOMEIICHUS B HUX HCTOYHIUKOB HOHOB,
KOJUIEKTOPHBIX TJIACTHH M BOJIOOXJIXKIAEMBIX BKIABINICH U UMEIOT MPUCIIOCOOTICHIS
JUIs coequHeHUN AU(QY3MOHHBIX HACOCOB W TMPHUCIIOCOONCHHUS IJii OTKPBITUS U
3aKpBITUS B LIENAX U3BJICUEHUS U 3aMEHBI 3TUX KOMIIOHEHTOB.

d) MarHuTHbI€ MOTIOCHBIE HAKOHEUHUKU

CrnenuansHO TIpeNHA3HAYCHHBIE WM IOATOTOBJICHHBIE MArHUTHBIC ITOJIOCHBIC
HAKOHCUHHUKH, UMCIOIIME auaMeTp Oosiee 2 M, HCHOJb3yeMble Il OOeCreueHUs
MTOCTOSTHHOTO MAarHUTHOTO TIOJSI B 3JICKTPOMArHUTHOM CEIapaTope M30TOIOB M IS
MepeHoca MarHUTHOTO TIOJISI MEXKTY PACIIOIOKCHHBIMU PSAOM CellapaTopamu.

BbICOKOBOJIbTHbIE MCTOYHUKHM MATAHUS

CrenuanbHO TpeJHa3HAYCHHBIC WM TOATOTOBJICHHBIC BBICOKOBOJIBTHBIC HCTOUYHUKU
MUTaHUS JJI1  HWCTOYHHUKOB HMOHOB, OOJNagaroline TOJHBIM Ha0OpPOM  CIEAYIOIIMX
XapaKTEpPUCTUK:  MOTYT padoTaTh B HENPEPHIBHOM PEXKUME, BBIXOJHOE HANPSKCHUC
20 000 B unmm Gomee, BBIXOMHOM TOK 1 A mim Oosiee W CcTaOMIIM3AIVs HAMPSKEHUS MEHEE
0,01% B TeueHue 8 Jacos.

HcToyHMKN MUTAHUS 3JICEKTPOMArHuToB

CrienmanbHO TpeAHA3HAYEHHBIC WM MOJTrOTOBJIICHHBIC MOIIHbIE HMCTOYHUKH TTHTaHUS
MOCTOSIHHOTO TOKa JJISl JCKTPOMArHUTOB, OOJNANAIoIIUe TOJNHBIM HAaOOpPOM CIIEIYFOIIUX
XapaKTepPHCTHK:  BBIXOJHOW TOK B HempepblBHOM pexume 500 A wmm Oonee mnpu
HanpspkeHnn 100 B unm Gonee, mpu cTrabuiu3anyy Mo TOKy Win Harpsbkeruto MeHee 0,01%
B TEUCHUE 8 4acoB.

YcTraHoBKHM IS IPOM3BOJACTBA TSKeJI0H BOAbI, AeHTepusi U JeiiTepueBbIX COeTUHEHM I
U 00opyAoBaHUe, CIENHUATBHO MPeIHA3ZHAYEHHOE HJIU MOAT0TOBJIEHHOE JIsl 3TOT0

BBOJJHOE 3AMEYAHUE

Tsokenyro BOAYy MOXHO MPOU3BOAMTH, HCIONB3Yys pas3iuuHbie mporecchl.  OmHaKo
KOMMEPYECKH BBITOJHBIMH SIBJISIOTCS JIBa MpOIlecca: IMPOIECC M30TOMHOIO OOMEHA BOJBI U
cepoBogopoaa (mporecc GS) u mpoIecc N30TOIMHOTO 0OMEHa aMMHaKa B BOJIOPOa.
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[Ipouiecc GS ocHOBaH Ha 0OOMEHE BOAOPOJA M JEHTEpUS MEXKIY BOJAOU M CEPOBOIOPOIOM B
CHUCTEME KOJIOHH, KOTOpBIE 3KCIUIyaTUPYIOTCA C XOJIOAHOW BEpPXHEW ceKuuen U ropsyen
HIWKHEW cekiued. Boja Teder BHM3 MO KOJOHHAM, B TO BPEMSI Kak CEpOBOAOPOAHBIN ras
LUPKYJHUPYET OT JHA K BEpIIMHE KOJOHH. [l CONEWCTBUS CMENIMBAHMIO ra3a U BOAbBI
HCIIOJIB3YETCA DS AbIPYATHIX JIOTKOB. JleiiTepuil mepeMemaercss B BOAY IPH HU3KHUX
TeMIepaTypax U B CEpPOBOJOPOJ TPH BHICOKUX TemmepaTypax. OOoramieHHbIe aeiTepreM
ras WwiM BoJa YOAJAIOTCA M3 KOJOHH HepBOI‘/'I CTYIICHU Ha CTBIKC TOpAYHMX W XOJIOJHBIX
CEKIIM, U IpoLiecC MOBTOPSIETCS B KOJIOHHAX cinenyromei crynend. IIpoaykr mocnenHen
¢da3el - Boma, oOorarieHHas zekrepueM 10 30%, HampaBisieTcs B JUCTUUIALUOHHYIO
YCTAHOBKY IS TPOM3BOJCTBA PEAKTOPHO-UYMUCTOM TSXKENOH BOABI, T.e. 99,75% oxucu
Jerrepust.

B npomecce obMeHna MexIy aMMHaKOM M BOJOPOJIOM MOXKHO M3BIEKaTh NeHTepuil u3
CHHTE3-Ta3a MOCPEICTBOM KOHTAKTa C >KUIKAM aMMHAaKOM B INPHCYTCTBHM KaTaju3aTopa.
CuHTe3-Ta3 mojaeTcs B OOMEHHbIE KOJOHHBI M 3aTéM B aMMHauHBI KOHBepTep. BHyTpu
KOJIOHH ra3 MOAHMMAaeTcs OT JHa K BEpIIMHE, B TO BpeMs Kak JKUAKHN aMMHaK Te4eT OT
BEpLIMHBI KO IHY. JleiiTtepuil B CUHTE3-Ta3e JIMIIAETCS BOAOPOJA U KOHLIEHTPUPYETCS B
aMMHake. AMMMaK TOCTYIaeT 3aTeM B YCTAHOBKY Ul KPEKWHTa aMMHUaKa Ha JHE KOJIOHHBI,
TOrJa Kak ra3 cobupaercs B aMMUAuHOM KOHBepTepe Ha BepumnHe. Ha mocnenmyrommux
CTYTIEHSX TPOUCXOIUT JanbHeiIIee oOoramieHrue, 1 MmyTeM OKOHYATEJbHOM TUCTHIUISALUN
MPOM3BOANTCS PEAKTOPHO-UMCTast Tsokenas Boaa. llogaua cuHTE3-raza MoOXeT OBITh
ofOecrieueHa aMMHMAaYyHON yCTaHOBKOM, KOTOpas B CBOIO OYepedb MOXKET OBITh COOpY’KEeHa
BMECTE C YCTAHOBKOW IS TPOM3BOJACTBA TSDKEIOH BOJABI IIyTEM H30TOMHOTO OOMEHa
aMMHMaKa U BojopoJa. B mpouecce aMMuauHO-BOJOPOAHOIO 0OMEHa B Kau€CTBE UCTOUYHUKA
MCXOJHOTO EeHTepHsi MOXKET TaKXKe HCIOJIB30BaThCsl OObIUHAS BOJIA.

MHorue npeaMeTsl KIF0YeBOro 000pYAOBaHHMS Ui YCTAHOBOK IO TPOM3BOJACTBY TSKEION
BOJIBI, HCIIONB3YIOMMX Tpolecchl GS WM aMMHadyHO-BOJOPOJHOTO OOMEHa, IIHPOKO
pacmnpoCTpaHeHbl B HEKOTOPBIX OTPACISIX He(YTEXUMUISCKON MPOMBINUICHHOCTH. OCcOOEHHO
9TO KacaeTcs HEOOJBINX yCTAaHOBOK, HCHOMB3yMOmux mporecc GS. OmHako HEMHOTHE
MpeaMeTsl O00OpYIOBaHMS SBJISAIOTCS CTaHmapTHbIMH.  [Ipomeccst GS u  ammuayHO-
BOJIOPOAHOTO OOMEHa TpeOyIT 00pabOTKH OONBIINX KOJWYECTB BOCIIAMCHSIOIIUXCS,
KOPPO3HMOHHBIX M TOKCHYHBIX KHJIKOCTEH MpPH MOBBIIIEHHOM JaBiicHHH. COOTBETCTBEHHO
npu pa3pabOTKE CTaHIAPTOB MO MPOCKTUPOBAHUIO M HKCIUTyaTallMd Ui yCTAaHOBOK U
000pyOBaHMsI, HCIONB3YIOMIMX 3TH MPOIECCHI, CIENyeT YAeNATh OOJIbIIOe BHHMaHHE
noJ00py MaTepHajIoB M WX XapaKTEPHCTHKAM C TE€M, YTOObI 00ECIICUUTh UINTEIBHBIA CPOK

ciyOBbl TP COXpaHEHHM BBICOKOW Oe3omacHocTH M HajexHoctH.  OmpeneneHue
MacmTaboB OOYCIIOBIMBAECTCS TJaBHBIM 00pa3oM COOOpPaKCHHSMHU OSKOHOMHKH U
HE0OXOIUMOCTH. Takum oOpazomM, Oonblnas YacTh IPEAMETOB  00OPYAOBAHUS

HU3roToOBIACTCA B COOTBETCTBUU C Tpe6OBaHI/I}IMI/I 3aKa34yHuKa.

Hakonern, ciemyeT OTMeTHTh, UYTO Kak B mporecce GS, Tak m B mpoliecce aMMHadHO-
BOJOPOJHOTO OOMEHa, TPEeAMETHl OOOpYIOBaHMS, KOTOPBHIE TI0O OTACIBHOCTH HE
MpeJHa3Ha4YeHbl WK MOJATOTOBRIEHBI CIIEHUAIBHO JJISl TPOU3BOJCTBA TSHKEJIOW BOJIbI, MOTYT
coOMpaTeCs B CHCTEMBI, CIICIMAIBHO IIPEIHA3HAUYCHHBIC WM IOATOTOBICHHBIC IS
MPOU3BOJICTBA TsKEIOW BoAbl.  lIpuMepamMu Takux CHCTEM, MPUMEHIEMBIX B 000X
MpOIECCax, SBISAIOTCS CUCTEMA KaTaJIMTUYECKOIO KpEKHHIra, HCIOoJIb3yeMas B IpOLEecce
obMeHa aMMHuaka ¥ BOJIOPOJAA, M MUCTHWLISAIIMOHHBIC CHCTEMBI, HCIIONh3yeMbIC B MPOIIECCE
OKOHYATEJIbHOM KOHILICHTPALIMU TSAXKEIOM BOIBI, AOBOJMAIIEH €€ 10 YPOBHS PEAKTOPHO-
YHUCTOM.

HpeI[MeTI)I O60py2:[OBaHI/I$[, KOTOPLBIC CICHHUAJIBHO NPE€AHa3HAa4YCHbI WM MOATOTOBJICHBLI JJIA

MPOU3BOJICTBA TSDKEJIOHW BOJBI IIyTEM MCIIOJIB30BaHUS JIMOO Tpoiiecca OOMEHa BOJbI U
CepoBOIOPOIa, IN0O Ipoliecca 0OMeHa aMMHUaKa M BOJOPO/a, BKIIIOYAIOT:
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6.1.

6.2.

6.3.

6.4.

6.5.

6.6.

Bono-cepoBonopoanbie 00MeHHbIE KOJOHHBI

OOMeHHBIE KOJOHHBI, HW3TOTaBIMBACMBbIC M3 MEJIKO3EPHHUCTON YIIIEPOIUCTON CTaIH
(manpumep, ASTM AS516), nuamerpom ot 6 M (20 dpyTtoB) 10 9 M (30 dyTOB), KOTOpHIE
MOTYT SKCILTyaTHPOBAThCSI TIPU AaBJICHWH CBBIlIE Win paBHoM 2 MIla (300 ¢pyHT/KB. qroiim)
U UMEIOT KOPPO3WOHHBIN NOMYyCK B 6 MM WM OOJIbIle, CIEUHANTbHO TpeAHa3HAYeHBl WIN
MOJITOTOBJIEHBl JUIA TPOM3BOJCTBA TSKENOM BOJBI IyTeM HCIIOJIB30BAaHUS IIpoliecca
M30TOITHOTO 0OMEHa BOJBI M CEPOBOAOPO/IA.

I'azonyBKu M KOMIIpeccopbl

OpnHocryneHuaTeie, ManoHarnopHbie (T.e. 0,2 MIla wmu 30 GyHT/KB. Ar0¥M) TIEHTPOOEKHBIC
ra3oqyBKH WJIM KOMIIPECCOPhI s IUPKYJSIIHMH CEPOBOJAOPOAHOTO Tas3a (T.e. Trasa,
coxepxamero 6omee 70% H,S), crenuanpHO mpeaHa3HAYCHHBIC WIIW MMOATOTOBIICHHEIC IS
MPOM3BOJACTBA TSDKEJNOW BOABI TYTEM HCIOJB30BaHHS TMpolecca oOMEHa BOIBI U
CEepoBOIOpO/Ia. OTH Ta30QyBKH WJIH KOMIIPECCOPhl HMMEIOT TPOU3BOJUTEIHHOCTE,
TIPEBBIIAIONLYIO I paBHYIo 56 M°/c. (120 000 SCFM) mpu 3KCIUTyaTaIiy 0/ JaBIeHHEM,
npeBplmaomyM win paBHeM 1,8 MIla (260 ¢pyHT/KB. M0iM) Ha BXOAe, W CHaOXEHBI
caJbHUKAaMH, YCTOHYUBBIME K Bo3AeicTBIIO H,S.

AMMHAYHO-BOJAOPOIHbIE 00MEHHbIE KOJOHHBI

AMMHAYHO-BOJIOPOIHBIC OOMEHHBIC KOJIOHHBI BBICOTOW Oojiee WM paBHOH 35 M
(114,3 pyroB) mmamerpom ot 1,5m (4,9 dyroB) no 2,5m (8,2 pyToB), KOTOpBIE MOTYT
IKCIUTYaTHPOBAThCSl TIOJ  JlaBJieHHeM, npeBblmatommM 15 MIla (2225 ¢pyHT/KB. m0iiM),
CHENMaTbHO TpeAHAa3HAYCHHBIE WJIM IMOJTOTOBJIEHHBIE ISl MPOM3BOACTBA TSKEION BOIBI
MyTeM HCIONb30BaHUS Tpollecca OOMeHa aMMHaka M BOJOpPOJAa. OTH KOJIOHHBI MMEIOT
TaK)Ke M0 MEHbIIEeH Mepe 0IHO 0TOOPTOBAHHOE OCEBOE OTBEPCTHE TOTO K€ JUAMETpa, UTo U
HWIMHAPUYECKast 4acTh, Yepe3 KOTOPYIO0 MOTYT BCTaBIATHCS WM BHIHUMATHCS BHYTPEHHHE
9acTH KOJIOHHBHI.

BHyTpemme YaCTH KOJOHHBI M CTYIICHYATBIC HACOCHI

BHyTpeHnHHe 4acTH KOJIOHHBI U CTYIE€HYaThle HACOCHI, CIIEHUANbHO MpeAHa3HAYCHHbBIE WIN
MOJITOTOBJIEHHBIE JJIs1 KOJIOHH JJIsl MPOW3BOJCTBA TSHKEJIOW BOJBI MyTEM HCIIONb30BAHUS
MpoIecca aMMHayHO-BOJOPOAHOTO oOMeHa. BHyTpeHHHE YacTH KOJOHHBI BKJIIOYAOT
CHEIMATIBHO MpeIHa3HaYeHHbIe KOHTAKTOPBl MEXIy CTYNEHSIMH, COJIEHCTBYIONINE TECHOMY
KOHTaKTy Ta3a M IKHUJIKOCTH. CryneHyaTtble HAcoChl BKIIOYAIOT CHENHaIbHO
MpeaHa3HauYeHHbIE TIOTPYKaeMble B KUAKOCTh HACOCHI IS IUPKYJIALNH )KUIKOTO aMMHUaKa B
npeaenax oobeMa KOHTAaKTOPOB, HAXOSAIINXCSI BHYTPU CTYIIEHEH KOJIOHH.

YcTaHOBKH AJ19 KPEKHMHIa aMMHaKa

YcraHOBKH JJI1 KPEKHWHTa aMMHUaKa, dKCIUTyaTHPYEMBIC IO JABICHHUEM, MPEBBIIAOIIIM
win  paBHbiIM 3 MIla (450 QpyHT/KB. q10MM), CHEUMANIBHO IpeIHA3HAYCHHBIC WU
MOATOTOBIICHHBIC JUIsI TPOW3BOACTBA TSDKEIOW BOABI IMyTEM  HCIIOJIB30BAHHS IpoIecca
M30TOITHOTO 0OMEHa aMMHaKa U BOJIOPO/a.

HNudpakpacHble aHAIU3ATOPHI NOTJIOIIEHUSA

NudpakpacHsie  aHaMM3aTOphl  IMOTJIOMICHUS, CIIOCOOHBIE  OCYIIECTBIISATH  aHAU3

COOTHOIIICHUSI MEXIy BOJIOPOJOM U JIeHTepHeM B peallbHOM MaciuTabe BpEeMEHH, KOrna
KOHIICHTpaIUK JelTepus paBHbI WK TpeBbImaioT 90%.
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6.7.

7.1.

7.2.

Kartaautnuyeckue neum

Karanutuueckue meun mis mepepaboTKu 0OOTAIeHHOTO JCUTEPHUEBOTO raza B TSKEIYIO
BOJY, CHEIHAILHO MpeIHa3HAYCHHBIC WJIM TOATOTOBJICHHBIC IS IMPOU3BOJCTBA TSHKEIION
BOJIBI ITyTEM HCTIOIB30BaHUS MTPOIIecca H30TOMMTHOTO0 0OMEeHa aMMHaKa M BOJIOPOIa.

YcTraHoBKH UISI KOHBEPCHH ypaHa W 00Opy/AOBaHUe, CNENHMAJLHO NMpeIHA3HAYEHHOEe
WJIH MOATOTOBJIEHHOE /IJISl TOT0

BBOJJHOE 3AMEYAHUE

B ycraHoBkax M cucTeMax I KOHBEPCHH ypaHa MOXKET OCYIIECTBISATHCS OJHO WIH
HECKOJIbKO TPEBPALICHUH W3 OJHOIO0 XMMHUYECKOro H30TONAa ypaHa B JPYrod, BKIIOYas:
KOHBEPCHIO KOHLIEHTpaToB ypaHoBoil pyasl B UO;, konBepcuio UO; B UO,, KOHBEpCHIO
okuceil ypana B UF, unu UF,, xouBepcuto UF, B UF¢, konBepcuto UFg B UF,, koHBEpcHto
UF, B Metamnnueckuii ypan U KoHBepcuio ¢gropumoB ypaHa B UO,. MHorue KitodeBbie
KOMIIOHEHTHI 000pYI0BaHUS YCTAHOBOK JUIsl KOHBEPCHUHU ypaHa XapaKTEepPHBI I HEKOTOPBIX
CEKTOPOB XUMHYECKOH o0OpabaThIBafoIed MPOMBIIUICHHOCTH. Hampumep, Buasl
00opyIOBaHUs, HCIOJIB3YEMOT0 B 3THX IpoIleccaX, MOTYT BKIIOYATh: I€4YH, KapycelbHbIe
Me4H, pEaKTOPHI C MCEBAOOKIKEHHBIM CIIOEM KaTaln3aTopa, KapoBble peakTOpHbIE OaIllHu,
JKUJIKOCTHBIE TCHTPU(DYTH, TUCTWUILIHMOHHBIE KOJIOHHBI U KHJKOCTHO-)KUJKOCTHBIC
9KCTPAaKIIMOHHBIE KOJOHHBL. (OJHAKO HE MHOTHE KOMIIOHEHTHI 000pYIOBaHUS HMEIOTCA B
"roroBoM Buae"; OOJBIIMHCTBO M3 HUX [IOJDKHBEI OBITh MOATOTOBIIEHBI COTJIACHO
TpeOOBaHUAM M crenuUKalMiIM 3aKa3urka. B HEKOTOPBIX cliydasx TpeOyeTcsl yUYUTHIBATh
CHelHaabHbIe MPOEKTHBIE U KOHCTPYKTOPCKHE OCOOCHHOCTH IS 3alllUTHl OT arpecCHBHBIX
CBOWCTB HEKOTOPHIX M3 oOpabaTtsiBaeMbix xumuueckux Bemects (HF, F,, CIF; u ¢ropumst
ypaHa). Hakonemn, cnemyer OTMETHTb, YTO BO BCEX IIpolleccax KOHBEPCHH YypaHa
KOMIIOHEHTHl 000pYZOBaHUS, KOTOPHIE OTIENBHO CIEHUAIbHO HE TIpeJHa3HAa4YeHbl WIN
MOJTOTOBIICHBI [/ KOHBEPCHU ypaHa, MOTYT OBITh OOBEAMHEHBI B CHUCTEMBI, KOTOpHIC
CHENHaIbHO TpeAHa3HaYeHb! WM MOATOTOBJIECHBI JJIS MCIIONB30BAaHUS B IIENIIX KOHBEPCHUU

ypaHa.

CrneuuajbHO MpegHA3HAYEHHbIE MJIM TOATOTOBJIEHHBbIE CHCTEMbI [JIsi KOHBEPCHH
KOHUEHTPATOB ypaHoBoii pyabl B UO;

[NOACHUTEJIbBHOE 3AMEYAHUE

KonBepcuss kounentpatoB ypaHoBoid pyasl B UO; MOXKET OCYLIECTBIATHCS CHadaia
MOCPEICTBOM PACTBOPEHHUS pPyIbl B a30THOM KHCJIOTE W OKCTPAKIUH OYMIEHHOTO
rekcarujpaTa ypaHWIIUHATPATa C TIOMOIIBIO TAKOTO PACTBOPHTEIS, Kak TPHOYTHI ocdar.
3arem Tekcaruipar ypaHuaaumHHTpaTa TmpeodOpasyercs B UO; mubo mocpeacTBoM
KOHIIGHTpallUM ¥ JEHUTpAIH, JHOO TMOCPEACTBOM HEHTpaiu3alud Ta3000pa3HBIM
aMMHaKOM JUIs TIOJTyYeHHs AWypaHaTa aMMOHUS ¢ TIOCJIeAyIomied GpuibTpanueid, Cymkoi un
KaJIbIIAHUPOBAHUEM.

CrnenuajbHO NpeIHa3HAYEHHbIE WIN MOATOTOBJIEHHbIE CHCTeMBbI /151 KoHBepcun UQO; B
UF4

I[NOACHUTEJIbBHOE 3AMEYAHUE

Kongepcus UO3; B UFg MOKET OCYIIECTBIIATLCS HEMOCPEACTBEHHO (TopupoBaHueM. Jliis
npoiiecca TpedyeTcs UCTOYHHK ra3000pa3Horo Gropa mwin Tpex(GTOPHCTOro XJIopa.
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7.3.

7.4.

7.5.

7.6.

7.7.

7.8.

CrnenuajbHO NpeIHa3HAYEeHHbIE WIN MOATOTOBJIEHHbIE cCHcTeMbI /151 KoHBepcun UQO; B
U0,

I[NOACHUTEJIbBHOE 3AMEYAHUE

KonBepcus UO; B UO, MOXET OCYIIECTBISITBCS TMOCpenacTBoM BoccTaHoBleHuss UO;
Fa3006pa3HBIM KPEKHHT-aMMHUaKOM HUJIKX BOOAOPOJOM.

CrnenuajbHO NpeIHa3HAYEeHHbIE WIN MOATOTOBIEHHbIE cHcTeMbI 1Jis1 KoHBepcun UQO, B
UF,

I[NOACHUTEJIbBHOE 3AMEYAHUE

Koneepcus UO, B UF,; MOXeET ocymIecTBIAThCA mocpeacTBoM peakiuu UO, ¢ ra3000pa3HbIM
¢ropucteM Bogoponom (HF) mpu remneparype 300-500°C.

CrnenuajbHO MpeAHA3HAYEHHbIE HJIH MOATOTOB/IEHHbIe cucTeMbl 1A konBepcuu UF, B
UF4

I[NOACHUTEJIbBHOE 3AMEYAHUE

Konsepcus UF, B UF4 ocymiecTBisieTCsl MOCPEICTBOM SK30TEPMUIECKOM peakiuu ¢ propom
B peaktopHoii OamHe. UFs KOHAEHCHpYeTCsl M3 TOPSAYHMX JIETYYHUX Ta30B IOCPEACTBOM
MPOIYCKaHMWsI TIOTOKA Ta3a Hepe3 XOJOAHYIO JOBYIIKY, oxJaxkmeHHyio mo -10°C. s
npoiiecca TpedyeTcs UCTOYHHK ra3o00pa3Horo gropa.

CrneuuajbHO NpeAHa3HAYEHHbIE WM MOATOTOBJIEHHBIE cucTeMbl 1Js1 konBepcun UF, B
MeTa/UIHYecKUil ypaH

[NOACHUTEJIbBHOE 3AMEYAHUE

Konsepcus UF, B MeTaIUIMUECKUH ypaH OCYyLIECTBIIAETCS OCPEICTBOM €r0 BOCCTAHOBIICHHUS
MarHveM (KpyInHble MapTHUH) WM KanbliveM (Maible mapTuu). Peakius ocymiecTBiseTcs
MIpU TeMIlepaTypax BbIllle TOUKH MiaBieHus ypana (1130°C).

CrnenuajbHO MpeAHA3HAYEHHbIE HJIH MOATOTOB/IEHHbIe cucTeMbl 11 kKonBepcuu UFg B
U0,

I[NOACHUTEJIbBHOE 3AMEYAHUE

Koneepcus UFs B8 UO, MOXKET OCYIIECTBIATHCS IIOCPEACTBOM OJHOTO U3 TPEX MporeccoB. B
nepsoM mporecce UFg BoccranaBnmBaercs u ruaponusyercs B UO, ¢ HCHOIb30BaHUEM
BoJopoJia U napa. Bo BTopoMm mpouecce UFg ruponnsyercs pacTBOPEHUEM B BOJE, MJIA
OCaXICHUA OWypaHaTa aMMOHUA Z[O63BJI$I€TC$I aMMMaK, a JuypaHaT BOCCTAHABJIMBACTCA B
UO; Bogopoaom mpu temmeparype 820°C. Ilpu tpethem mporecce razoodpasusie UFg, CO,
u NH; cmemmBaioTcss B Boje, OcaKaas ypaHHJIKapOOHaT aMMOHHS. Y paHHUJIKapOOHAT
aMMOHUSI CMENIMBAETCS C TapoM U BoaopomoMm mpu Temmeparype S500-600°C s
npousBojactea UO,.

KouBepcuss UFgs B UO, bacTo OCYIIECTBISETCS HA IIEPBOM CTYNEHU YCTAHOBKH TIO
M3TOTOBJICHUIO TOTLINBA.

CrnenuajbHO NMpeAHA3HAYEHHbIE HJIH MOATOTOB/IEHHbIe cucTeMbl 11 KonBepcuu UFg B
UF,

I[NOACHUTEJIbBHOE 3AMEYAHUE

Kongepcus UFq B UF, ocy1iecTBiIsI€TCs. OCPEACTBOM BOCCTaHOBJIEHUS BOJIOPOIOM.
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