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NHdpopmMaLMOHHbBIN LIMPKYNAp INFCIRC/840/Add.1

21 cenrs6ps 2012 rozma

OO0mee pacnpocTpaHeHue

Pycckuit
SI3BIKM OpUTHHANIA: AHTTIMHCKUH, QpaHIy3cKuit

[ononHutenbHbIM NpoToKon K CornaweHunto
MexXay NpaBuUTENbLCTBOM TOrosie3ckou
Pecnyonunku n MexxgyHapogHbIM areHTCTBOM Mo
aTOMHOW 3HepPrmn o NPUMEHEHNN rapaHTun B
CcBA3K ¢ [JoroBopoM O HepacnpocTpaHeHnM
A0EePHOro OPYXUS

1. Tekct JlomoJHUTENBHOrO TMpoTOKOoJa K CorameHuo Mexay MNpaBUTEIbCTBOM
Toronesckoit PecnyOinkun u MeXAyHapoJHBIM areHTCTBOM 110 ATOMHOW SHEPruM O
NPUMEHEHNH TApaHTHi B CBs3H ¢ JIOFOBOPOM O HEPACIPOCTPAHEHHH SAEPHOrO OPYXKHS'
BOCIIPOM3BOAMTCS B HACTOSIIEM JOKyMEHTe Uil HH(popMmanuu Bcex wieHoB. Coser
YIPaBIAOMMX 0100pua HacTosmuil JlonmonHuTenbHbId poTokos 22 centsiops 2003 rona.
On 6bu1 moamHcan 26 centsops 2003 rona B Bene, ABctpus.

2. B coorBercTBUM co cTaTheil 17 JlONMOJHUTENBHOIO NMPOTOKOJIA OH BCTYNWJI B CHILY
18 urons 2012 roxa, B 1eHb, KOrJa Ar€HTCTBO MOTYYMIIO OT TOro MMCbMEHHOE YBEIOMIICHHE
0 TOM, YTO 3aKOHOJATEIbHbIE M KOHCTUTYIIHMOHHBIE TpeOoBaHHs Toro, HEOOXOAUMBIC IS
BCTYIUICHUS B CHJTY, BBITTOJIHEHBI.

! Bocripomsgeneno B noxymente INFCIRC/840.



INFCIRC/840/Add.1
[Ipunoxxenue

[ononHuTenbHbIM NpoToKon K CornaweHunto
MeXay npaBuUTenbLCTBOM TOrosie3ckou
Pecnyonuku n MexgyHapogHbiM areHTCTBOM 0
aTOMHOW 3HepPrmn o NPUMEHEHNN rapaHTun B
cBs3u ¢ [loroBopom 0 HepacnpoCTpaHEHUN
A0EPHOro OPYXnS

[MPUHUMASA BO BHUMAHUME, uro Toromesckas PecnyOnuka (B JanpHEHIIeM
uMenyeMast “Toro”) m MexayHapoHOE areHTCTBO IO aTOMHOHM »Heprud (B AajbHEHIIIEM
uMeHyeMoe "ATreHTCTBO") sABIAIOTCA yyacTHUKamu CorvamieHus O MPUMEHEHWU TapaHTUil B
cBs3u ¢ JIoroBOpoM O HEpacHpOCTPAHEHHMHU SAEPHOTO OPYXHUs (B JaJbHEHIIEM HMEHYEMOIrO
"Cornaienue o rapaHTHsx '), KOTopoe BCTynuiio B cuity 18 nronst 2012 rona;

YUUTBIBAS xenaHue MeXIyHApOTHOTO COOOIIECTBA eIe Ooyiee YKPEHUTh PEeKUM
AZIEPHOTO HEPACIIPOCTPAHEHUs ITyTE€M MOBBIIIEHUS AEHCTBEHHOCTH U 3((PEKTUBHOCTU CUCTEMBI
rapaHTuii ATeHTCTBa,

HAITOMHMHAS, 4yto AreHTCTBO NpH OCYIIECTBICHUU TapaHTHH JIOJDKHO YYHUTBIBATh
HEOOXOAMMOCTb: M30erarb CO3AaHMs MPENATCTBUI IKOHOMHUYECKOMY U TEXHOJOIMYECKOMY
pasBuTuio Toro wim MEXKIYHapOJAHOMY COTPYAHHYECTBY B 0OJAaCTM MUPHOM sIEpHOM
JeATeNIbHOCTH; COOMIOaTh JCHCTBYIOILME TIIOJIOKEHUS B OOJIACTM OXpaHbl 370pOBb,
0e30macHoOCTH, (PU3NUECKO 3alIUTHI, a TAKXKE APYyrue NeHcTBYIoMme TpeOoBaHus 0€30MaCHOCTH
Y IIpaBa OTJCJIbHBIX JIML; W IPUHUMATH BCE MEPHI 110 3AIUTE KOMMEPUYECKUX, TEXHOJIOTMYECKUX
U TIPOMBIIUIEHHBIX CEKPETOB, a TaKKe JIPYyrod KOH(HUICHIMATBHOM WH(OpMAIMHU, KOTOpas
CTAHOBUTCSI EMY U3BECTHOM;

[TPUHUMASA BO BHHUMAHUME, 4yrto wyactora npOBEIECHHWS W HWHTEHCUBHOCTh
MEpOTPUATUH, YKa3aHHBIX B HacTosimeM [Iporokone, OymyT moaaep>KuBaThcss HA MUHUMAIILHOM
YPOBHE, COOTBETCTBYIOIIEM 1M TOBBIMICHUS ACUCTBEHHOCTH U I(PGHEKTUBHOCTH TapaHTHHA
AreHTCTBa;

HACTOAIINUM Toro u AreHTCTBO COIIACUITUCH O HAYKECIIETYIOIIEM:



CBA3b MEXAY HACTOAIIUM ITPOTOKOJIOM "

COI'TAHIEHUEM O T'APAHTHUAX

Cratbs 1

ITonoxenus CornaiieHus 0 TapaHTUIX MPUMEHSIOTCA K HacTosmeMy [IpoTtokomny B Tol Mepe, B
KaKoil OHU COOTBETCTBYIOT MOJOKEHUAM Hactosero [IpoTokona u coBMecTuMbl ¢ HUMU. B cinyuae
MPOTHUBOPEYHs MEXAy TMoNoKeHnsAMH COrNalieHns O TapaHTHSIX M TOJIOKEHUSMH HACTOAIIETO
IIpoTokona mpuMeHsIIOTCS MOJ0XKEeHUs HacTodiero [Iporokora.

MNPEAOCTABJIEHUE NHOOPMALIUN

Cratbs 2

a. Toro npegocTapiseT AreHTCTBY 3asBIICHUE, COJIEpHKaIIEe:

)

Vi)

OOmiee onmucanne U HHPOPMAIINIO, YKA3BIBAIONIYI0 MECTO MPOBEACHUS OTHOCSIIHXCS
K SAOEpPHOMY TOIUIMBHOMY IIMKIY HAayYHO-HCCIEIOBAaTENIbCKUX H  OIMBITHO-
KOHCTPYKTOPCKUX paboT, HEe CBS3aHHBIX C SIEPHBIM MaTEpPHAIOM, OCYIIECTBIISIEMBIX
rae-mu0o, KOTOphle (YMHAHCHPYIOTCS, TONYYHJINM KOHKPETHOE pa3pelicHue WIn
KOHTPOJUPYIOTCS WJIK OCYIIECTBIISIIOTCSL OT UMeHHU Toro.

OnpeneneHHyr0 ATEHTCTBOM Ha OCHOBE OYKHAAEMOr0 MOBBIIIEHHS AECHCTBEHHOCTH
win 3¢QekTuBHOCTH W corjacoBaHHyl0 ¢ Toro wuHpopMmManmio o Kacaromeics
rapaHTUi SKCIUTyaTalliOHHOHN AEATENFHOCTH Ha YCTAHOBKAaX U B MECTaxX HaXOXKICHHS
BHE YCTAHOBOK, I'’Ie OOBIYHO UCIONb3YETCA SAEPHBIM MaTepual.

O6Luee OIMMCAaHUEC KaXJIO0ro 3JaHHsA Ha Ka)K,Z[Oﬁ IIomaake, BKIO4Yasad ¢€ro
HCIIOJIB30BaHUE, U, €CJIU OTOT0 HEAOCTATOYHO - OIIMCAHUEC €0 COACPNKUMOrO. 910
OIMMCaHNE BKIIIOYACT KapTy TaKOM TIIOIIA KH.

Onmcanne Macmraba omnepanuil A KaXIOTO MecTa HaXOXKIEHHsS, HWMEIOIIEeTo
OTHOIIIEHUE K JIeSITENIbHOCTH, Yka3aHHOU B [Ipunoxkenun I k HacTosiemy [IpoTokoy.

Nudopmanunio, yka3pIBalOUIyI0 MECTO HaXOXKJICHHS, IKCIUTyaTalliOHHOE COCTOSTHUE U
OIICHOYHBIE TOJOBBIC IPOW3BOACTBEHHBIE MOIIHOCTH YPAaHOBBIX PYIHHKOB W
000TaTUTENFHBIX yCTAHOBOK M  TOPWEBBIX OOOTATUTENBHBIX yCTAHOBOK M|
CYIIECTBYIONIUI TOI0BOM 00BEM MPOU3BOJICTBA TAKUX PYAHHKOB U 00OTaTUTEIHHBIX
ycTaHoBOK a1 Toro B rienoM. Toro mpeaocTapisieT Mo 3anpocy ATeHTCTBA JaHHBIE O
CYIIECTBYIONIEM TOJOBOM O0OBEME MPOM3BOJICTBA OTACIBHOIO pPYIHHKA WU
o0oratuTeNnbHOM ycTaHOBKH.  IIpemocraBieHue 3TOM HMHGOpMAIMKM HE TpeOyeT
BEJICHHSI TOAPOOHOTO yUeTa SIEPHOTO MaTepHaa.

HNuadopMaiiiio OTHOCHTEIHLHO WMCXOJHOTO MaTepHayia, KOTOpPHIM eIme He JOCTUT
COCTaBa M YHUCTOTHI, KOTOPBIC ACIAIOT €ro MPHUTOAHBIM ISl M3TOTOBJICHHUS TOTUIMBA
WJIM U30TOITHOTO 00OTaIlCHHS, BKIIOYAFOIIYIO:

a) KOJTMYECTBA, XWMHUYECKUNM COCTaB, HCIOJB30BAHME WM IIPEAIIOIaracMoe
HCITOJIP30BAaHUE TAaKOTO MaTephaia, HE3aBUCHMO OT €ro SACPHOTO WU
HESJICPHOTO HCIONB30BaHUs, JJI1 KaKIOro MecTa HaxoxzaceHus B Toro, B
KOTOpPOM TaKOM MaTepuall NPUCYTCTBYET B KOJMYECTBAX, IMPEBBILIAIONINX
JISCATh METPUYCCKUX TOHH YpaHa W/WIN JBAAIaTh METPHUSCKUX TOHH TOPHS,
a JJIsl IPYTHX MECT HAXOXKICHHSI C KOJMIECTBAaMH 0oJiee OHONW METPUICCKOM
TOHHBI - 0011[ee KOJUYECTBO [JIg TOro B LIEJOM, €CJIM 3TO O00IIee KOJIHYECTBO
MIPEBBIMIACT JECATh METPUUCCKUX TOHH ypaHa WM IBAAIATh METPUUCCKUX
ToHH Topus. IlpemocraBnenue 3Tol WH(DOpManUu HE TpeOyeT BeACHUS
MOJIPOOHOTO yUeTa SCPHOTO MaTepuara,



vii)

viii)

b) KOJIM4YECCTBA, XHUMUYCCKHH COCTaB M IMTYHKT Ha3HAUYCHUA KaXKJI0H SKCHOPTHOﬁ
MOCTaBKU U3 TOro Takoro mMarepuaia Ijid KOHKPETHBIX HEAACPHBIX mmenei B
KOJIMYECTBAX, IMPEBBIIIAIOIINX

1) JEeCSTh METPUYECKMX TOHH YypaHa, WIH JJs MOCIeA0BaTEeNbHBIX
AKCIOPTHBIX MOCTABOK ypaHa U3 TOro B OJHO U TO e TOCYAapCTBO,
KaXJasg U3 KOTOPBIX MEHEE ICCSTH METPUYECKUX TOHH, HO CyMMa
KOTOPBIX MPEBHIIIAET JECATH METPUUCCKUX TOHH B TCUCHUE TOAA;

2) IBAIATh METPUUCCKUX TOHH TOPHSI, WIHM JUISI TTOCIEIOBATEIIBHBIX
AKCTIOPTHBIX MTOCTABOK TOPHS M3 TOro B OJHO M TO € TOCYIapCTBO,
KakKIasg W3 KOTOPBIX MEHEe ABAIIATH METPHUCCKHX TOHH, HO CyMMa
KOTOPBIX MPEBHIIIACT JBAIIATh METPUUCCKUX TOHH B TEUCHHE Ir0/1a;

C) KOJIM4YECTBA, XUMHYCCKUN COCTaB, MECTO HAXOXACHUSA B HACTOSAIICC BPCMA U
HCIIOJIB30BAHUC HWJIKM MPCEANOoIaracMoc HCIOJIb30BAHUC KaXKJI01 HMHOpTHOﬁ
nocraBku B Toro takoro Marepuajia jid KOHKPETHBIX HEAIACPHBIX mmenei B
KOJIMYECTBAX, IMPEBBIIIAIOIINX

1) JEeCSITh METPUYECKMX TOHH YypaHa, WIM JJs TOCIeAO0BaTEeNbHBIX
MMIIOPTHBIX TMOCTaBOK ypaHa B Toro, kaxmas M3 KOTOPBIX MeHee
JIECATU METPUUYECKUX TOHH, HO CyMMa KOTOPBIX MPEBBILIACT ACCITh
METPUYECKUX TOHH B TCUCHUE T'0J1a;

2) IBAIATh METPUUCCKUX TOHH TOPHSI, WM JUISI TTOCIEIOBATEIIBHBIX
AMITOPTHBIX TIOCTaBOK TOpWsA B Toro, Kaxkmas W3 KOTOPHIX MEHee
IBAIIATH METPUUYECKMX TOHH, HO CyMMa KOTOPBIX IIPEBHIIIACT
JBaJIIaTh METPUUECKUX TOHH B TEUCHUE rO/1a;

Mpy TOM TOHHMAaHWHM, YTO TMPEACTaBICHHE WH(OpPMAIMM O TaKOM MaTepuae,
MpeIHA3HAYCHHOM IS HESJCPHOr0 KCIIONb30BaHUS, MOCIE TOTO KaK OH JOCTUTHET
OKOHYATENILHON JOPMBI CBOETO HESJICPHOT'O MCIONb30BAHMSI, HE TPEeOyeTCs.

a) MH(OPMALIMIO OTHOCHUTEIBHO KOJIWYECTB, BHIOB HCIOJIB30BAHUS M MECT
HAaXOXKAEHUS SIEPHOr0 MaTepuana, OCBOOOXKIEHHOIO OT TrapaHTHH B
COOTBETCTBMH €O cTaTheil 36 CornameHus o rapaHTHsX;

b) WHPOPMAITUIO OTHOCUTEIHHO KOJUYECTB (KOTOpas MOXET HMETh (opmy
OIICHOK) M BHUJOB HCIOJB30BAHUS B KaXKJOM MECTE HaXOXKACHUS SACPHOTO
MaTrepuaia, OCBOOOXICHHOTO OT TapaHTUH B COOTBETCTBHH CO CTaThell 35 b)
CormameHuss 0 TapaHTUAX, HO €Ie HE HaXOAIIETOCS B OKOHYATEIHHOM
dbopMe IS HESAEPHOTO HCIIOJIb30BaHUS, B KOJHYECTBAX, MPEBBIIIAOIINX
ykazanHble B ctaThe 36 Cornamenus o rapantusx. [IpegocraBneHue 3Toi
uHpOpMAIUK HE TPeOYeT BeICHUS TOPOOHOTO yUeTa sSAepHOro MaTepraia.

Wndopmanuio OTHOCHTENBHO MeCTa HaXOXKACHUS WM AajbHeHIed o0paboTku
OTXOJIOB CPEIHEr0 WM BBICOKOTO YPOBHS aKTUBHOCTH, COIEpXAIluX IUTYyTOHHUH,
BBICOKOOOOTAIEHHBI ypaH WIH ypaH-233, B OTHOMICHWH KOTOPHIX IPHMCHCHHE
rapalTuii OBUIO TIPEKpaIieHo B COOTBETCTBHU co cTathedl 11 Cormamenus o
rapadtusx. Jas menu maHHOTO TMyHKTa "manbHeiimas oOpa®oTka" HE BKIIOYAET
NepeynakoBKy OTXOJOB WIM WX JalbHeillee KOHAWLIWOHUPOBaHHE, HE
npeaycMaTpUBalolIee pa3aeleHHs DIEMEHTOB, sl XpaHEHUS HITH 3aXOPOHEHUSI.

Crenyromyto WH(pOpPMAIMIO OTHOCHUTEIBHO COTJIACOBAHHOTO OOOPYIOBaHHUS W
HesIIEpHOro MaTepuaina, nepedrcieHnbix B [Ipunoxenun I1:



a) N0 KaKIOHW OKCIOPTHOM ToOCTaBKe U3 Toro Takoro o0OpyIOOBaHUS U
Martepuanga: HUAECHTHU(UKAIMs, KOJMYECTBO, MECTO  MPEIoJIaraeéMoro
UCIIOJIB30BaHUS B rOCyapcTBe-IOIy4aTesie U AaTa WIM B COOTBETCTBYIOLIUX
Cllydasix OXKuaemas Aara SKCIOPTHOM IOCTaBKH;

b) M0 KOHKPETHOMY 3allpoCy ATEHTCTBA, TMOATBEpXKIeHHME Toro Kak
UMIIOPTUPYIOIIUM TOCYJapcTBOM HMH(GOpPMAaLMUd OTHOCHTEIBHO JKCIOpTa
Takoro obopynoBaHUS M MaTepuana B Toro, mpeaocTaBieHHOH ATEHTCTBY
JpYTUM roCyJapCTBOM.

X) OO0mume mIaHsl HA TPEIACTOSIIAN ACCITHICTHUN TEpHUOMd, WMCEIOIINE OTHOIICHHE K
Pa3BUTHIO SIEPHOTO TOIUIMBHOTO IHKIA (BKJIIOYAs IUIAHUPYEMbIe OTHOCSINHECS K
SIICPHOMY  TOIUIMBHOMY  IIUKJIY  HAay4HO-HCCIICOBATCIBLCKAE H  OIBITHO-
KOHCTPYKTOPCKHE  pabOThI), KOTJa OHU  YTBEPXKICHBI  COOTBETCTBYIOIUMH
KOMIICTCHTHBIMH OpraHaMu B Toro.

Toro mpuiaraet Bce pa3yMHBIC YCHIIHSL, C TEM YTOOBI PEAOCTABUTh ATEHTCTBY CIICAYIOIIYIO
nH(DOPMAITHIO;

1) ob1ee onrcanue U HHOOPMAITHIO, YKA3BIBAIONIYIO MECTO IMPOBEACHMUS OTHOCSIITNXCS K
SIIEPHOMY  TOIUIMBHOMY  IIMKJIY  HAyYHO-HUCCIEAOBATEIbCKMX W OMBITHO-
KOHCTPYKTOPCKUX pa0OT, HE CBSI3aHHBIX C SJCPHBIM MaTepHaIoOM, KOTOpPBIC
KOHKPETHO OTHOCSTCS K OOOraiieHuro, mnepepaboTKe SACpHOrO TOIUIMBA WU K
00paboTKE OTXOJIOB CPEJHETO WJIM BBICOKOTO YPOBHSI AKTHBHOCTH, COZCPIKAIINX
IUTYTOHUH, BRICOKOOOOTAIIEHHBIN ypaH Wi ypaH-233, OCyIIeCTBIIEMBIX TIe-TH00 B
Toro, HO KOTOpbIe HE (PUHAHCHPYIOTCS, HE MOIYYHIN KOHKPETHOTO Pa3peIICHNS HITH
HE KOHTpOJUPYIOTCS TOro wiM HE OCYIIECTBISIOTCS OT uMmeHu Toro. [lms memm
JTAHHOTO TyHKTa "00paboTKa" OTXOJ0B CPEIHETO MM BBHICOKOTO YPOBHS aKTUBHOCTH
HE BKJIIOYAET IMEPEYNaKOBKY OTXOJOB WJIM WX KOHIUIIMOHUPOBAaHUE, HE
npeaycMaTpHBaloNiee pas3elieHHs JJIEMEHTOB, JIJIsl XpaHSHHUS HITH 3aXOPOHCHUSI.

ii) obmiee ommcaHue JCATEIBPHOCTH MW CBEACHHS O JIMIE WIM OpTraHHU3aIluH,
OCYIIECTBISIFOIUX TaKyl JICATETbHOCTh B ONPENCICHHBIX ATEHTCTBOM MecTax
HaXO0XJICHUS 32 TpeJiesiaMy TUTOMAJKH, KOTOPhIC, IO MHEHHIO ATEHTCTBA, MOTJIA OBl
(YHKIIMOHANBHO OBITh  CBSI3aHBI C  JICATCIILHOCTHIO HAa 3TOM  IUIONIAJKE.
[IpenocraBneHue Takoil WHMDOpPMAIUU SBJISETCS MPEAMETOM KOHKPETHOTO 3aIpoca
ArentctBa. OHa IMPENOCTABISACTCS B KOHCYJIBTAIIMH C ATEHTCTBOM H CBOEBPEMEHHO.

ITo 3ampocy ArentctBa Toro maeT yTOYHEHHS WM Pa3bsICHEHUs 1000 uH(OpMaLUH,
MPEIOCTABIICHHOW B COOTBETCTBUU C HACTOAILEH CTaThel, B TOW CTENEHH, B KOTOPOM OHa
MMeeT OTHOLICHUE K LEJIM TapaHTHM.

Cratpa 3

Toro npegocrapinser AreHTcTBY B TeueHue 180 nHel mocie BCTYIUICHUS B CHILY HACTOSILErO
IIpoTokona nHOpMaIHIO, 0 KOTOPOI TOBOPUTCS B CTAaThe 2.a 1), iii), iv), V), Vi) a), Vil) U X) "
B cTathe 2.b 1).

Toro mpenocraBiser ATEHTCTBY 10 15 Mas Kakmoro roma oOHOBJICHHYIO WH(OpMAITHIO, O
KOTOpPOM TOBOPUTCS B IIyHKTE a. BBIIIE, 3a IEPUOJ, OXBATHIBAIOIIMM MPEIIICCTBYIOMNN
kaneHnapHeiii ron. Ecnm panee mpepocTtamBieHHas WH(OpMaIMsS ocTanach 0€3 M3MCHEHUH,
Toro yBempomiisieT 00 3TOM.

Toro mpenocTtaBisieT ATEHTCTBY 0 15 Mass Kaxkaoro roma WHGOPMAIHIO, OMPEICICHHYIO B
cTaThe 2.a.vi) b) U ¢), 3a IepHO/, OXBATHIBAIOIIMIA IPEIIECCTBYIOIINN KaJICHIaPHBIH IO/,



Toro exeKBapTalbHO TMPEIOCTABISCT ATEHTCTBY HWH(POPMAIMIO, ONPEIACICHHYI0 B
cTaThe 2.a.1x) a). OTa MHOOPMALHUs MPEAOCTABIIACTCS B TCUCHHE IIECTUACCATH THEH mocie
OKOHYaHUS KaXKJIOTO KBapTaa.

Toro mpemoctaBisieT AreHTCTBY HH(GOPMAIIUIO, OMPEASIICHHYIO B cTaThe 2.a.viil), 32 180 mHel
JI0 OCYIIECTBIICHUsSI JNaJIbHEeHel o0paboTku, U Mo 15 mas kaxmoro roja wH(OpMAaIuoo 00
W3MEHEHUSIX MECT HaXOXKJICHHSI 3a TICPUO]I, OXBaTHIBAIOIINH MIPE/IICCTBYIOIINN KaJeHIapHBIN
rof.

Toro u ATEHTCTBO JOTOBapUBAIOTCS O BPEMEHHM M YacTOTE MPEJOCTaBICHUS HH(POpPMAINH,
OTIpeIeTICHHOM B cTaThe 2.a.1i).

Toro mpenocTapiseT ATeHTCTBY HH(POPMAIINIO, ONIPENCIIEHHYIO B CTaThe 2.a.1X) b), B TCUCHHE
MIECTUICCSITH JHEH TOCTe MOCTYIUICHHUS 3ampoca OT ATEHTCTBA.

JOMOJIHUTEJBHBIN TOCTYI

Cratbs 4

HI/I)KCCJIe,Z[YIOHICC MIPUMECHSCTCA B CBA3UM C OCYIICCTBJICHHUEM JOIIOJIHUTCIBHOTO OOCTyIla B

COOTBETCTBHUU CO cTaThel S5 HacTosero [Iporokona:

a.

ATCHTCTBO HE CTaBHUT nejm MCXaHUCTUYCCKU WM  CHUCTCMATUUYCCKU  IPOBCPATH
I/IH(i)OpMaLII/IIO, (0) KOTOpOﬁ TOBOPUTCS B CTATHC 2, OJJHaKO ATCHTCTBO UMECT JOCTYII K:

1) M000My MECTy HaxXOXAEHHs, O KOTOPOM TOBOPHUTCS B cTaThe 5.a.1) WM ii), Ha
BBIOOPOYHOIl OCHOBE C [EJNBI0 OOECTeUYeHHs YBEPEHHOCTH B OTCYTCTBUH
He3asBJICHHBIX SIEPHOTO MaTepuaia 1 JesiTeIbHOCTH;

ii) M000My MECTY HaXOXKJICHHUS, 0 KOTOPOM TOBOPHUTCS B cTaThe 5.b. win c., B EIX
pEIICHUsT BOMPOCA, CBI3aHHOTO C MPABWJIBHOCTBIO U TIOJHOTOW WH(OpMAIWH,
MPEIOCTABIICHHOH B COOTBETCTBHHM CO CTaThed 2 WM B IIENAX YCTpaHEHUS
HECOOTBETCTBHS, CBI3aHHOTO C 3TOH MH(OpMAaIHEH;

1ii) mo00OMy MECTy HaXOXKIEHUsS, O KOTOPOM TOBOPHUTCS B CTaThe 5.a.1il) B TOM
CTEIICHHU, B KOTOPOH 3TO HEOOXOAMMO ATEHTCTBY ISl MIOATBEPXKICHUS TS IIeTei
rapaHTHil 3asBieHus Toro o craTryce yCTaHOBKM WM MECTa HAXOXKACHUS BHE
YCTaHOBOK, TJI¢ paHee OOBIYHO MCIOJIh30BANICS SACPHBIA MaTepHall, KaKk CHSITBIX C
AKCIUTyaTallHH.

1) 3a UCKITIOYCHUEM CITy4yacB, yKa3aHHBIX B MYHKTE ii) HUKE, ATCHTCTBO HAIPABIISCT
Toro npenBapuTenbHOE YBEAOMIIEHHE O JOCTYIIE IO KpaliHel Mepe 3a 24 Jaca;

ii) B OTHOIIICHUH JTOCTYIIA K JIFOOOMY MECTY Ha IUIOMIAIKe, KOTOPHIN 3ampariiBacTcs B
COYETAaHWH C TMOCEUICHUSMH JUI TMPOBEPKU MH(POPMAIUU O KOHCTPYKIIMH MU C
WHCHICKITUSAMH JIJISl CTICIHUANBHBIX [EJIeH MM OOBIYHBIMH WHCIICKIIMSAMU Ha 3TOH
TIIONIA/IKE, CPOK MPEIBAPUTEIHLHOTO YBEAOMIICHHUS, €CIIM ATEHTCTBO 00paIiaercs ¢
3ampocoM 00 3TOM, COCTaBIseT, 1O KpaiiHEeH Mepe, JBa dYaca, OIHAKO B
WCKITFOUUTEIBHBIX 00CTOATEILCTBAX, MOKET COCTABUTHL MCHEE JIBYX YacOB.

Hpez[BapHTeanoe YBCAOMJICHUEC HAIPAaBIIKICTCA B IMMCBMEHHOM BHJC W B HEM KOHKPETHO
YKa3bIBalOTCA MPHUYUHBI JOCTYyIIa U ACATCIBHOCTh, KOTOPas JOJDKHa OBITh OCYILICCTBJICHA BO
BpEMs: TaKOI'o JOCTYyIIaA.



B ciayyae Bonpoca win HECOOTBETCTBHS ATEHTCTBO MPEIOCTaBIsieT Toro BO3MOXXHOCTh JaTh
pa3bsCHEHHE M CIOCOOCTBOBaTh pEIIEHHIO STOTO BOMPOCAa WM YCTPAHEHHIO 3TOTrO
HECOOTBETCTBHA. Takas BO3MOXHOCTh OyZeT MPEeAOCTABIATHCSA IO HANpPABICHHUS 3ampoca O
JOCTyTIE, €CIM TOJIBKO ATEHTCTBO HE COYTET, YTO 3aJepXKKa B MPEJOCTABICHHWH OCTYIIA,
BO3MOJXKHO, HaHECET yImepO Lenn, ¢ KOTOPOH 3ampamuBaeTcs 3TOT AOCTyI. B imobom cirydae
ATEHTCTBO HE JienaeT KakKux-T1u00 BHIBOJOB B OTHOIIICHWUU BOIIPOCA WJIM HECOOTBETCTBHUS JIO
Tex 1mop, noka Toro He OyAeT MpeOCTaBICHA TaKash BO3MOKHOCTb.

Ecmu ¢ Toro He JOCTUTHYTO WHOW JOTOBOPEHHOCTH, AOCTYIT OCYIIECTBISICTCS TOJIBKO B
TeUeHHE 00BIYHOTO paboyvero JAHs.

Toro wumeer mpaBO Ha COMNPOBOXKICHUE HHCIEKTOPOB ATrEHTCTBa BO BpeMs JOCTyna
MpEACTaBUTENSIMU TOT0 MpU YCIOBUU, YTO 3TO HE 3aJICP>KUBACT BBHITIOJIHEHUE WHCIIEKTOPaAMHU
cBouX (DYHKIIMH MM HHBIM 00pa3oM HeE TPETSITCTBYET dTOMY.

Cratbs 5

Toro npegocTapigeTr AreHTCTBY JIOCTYII K:
1) mro0oMy MeCTy Ha IUTOIIAJIKE;

i) mo00My MECTy HaxXOXACHHS, ONpeAeIcHHOMY TOoro B COOTBETCTBHH  CO
crateeit 2.a.v)-viii);

1i1) 000 CHATOW C JKCIDIyaTalldd YCTAaHOBKE WJIM CHSATOMY C JKCIUTyaTalldd MeECTy
HAXOK/ICHUS BHE YCTAHOBOK, TJIC paHee OOBIYHO UCTIONL30BAJICS SCPHBINA MaTepHall.

T000My MECTy HaXOXICHHsI, OMPEISICHHOMY 10ro B COOTBETCTBHHM CO CTaThei 2.a.1),
cTaTheil 2.a.1v), craThei 2.a.1X)b) uin craThei 2.b., MOMUMO TeX, O KOTOPBIX TOBOPHUTCS B
MYHKTE a.1) BbIIIE, TP YCJIOBUH, YTO, €cld TOro He WMeeT BO3MOXKHOCTH TPEIOCTABUTH
Takol jgocTyn, Toro mnpuiaraeT BCe pasyMHBIE YCWIHS [UIsl HE3aMEITHTEIHHOTO
YIOBJICTBOPEHUS TPeOOBaHNN ATEHTCTBA C TOMOIIBIO UHBIX CPEACTB.

Tr000MY MECTY HaXOXIEHHS, ONPEACICHHOMY ATEHTCTBOM, IOMHUMO TE€X MECT HaXOKACHHUS, O
KOTOPBIX TOBOPHUTCSl B IIYHKTax a. U b. BbIIIE, B LEIIX 0TOOpa Mpod OKpysKaroled cpenbl B
KOHKPETHOM MECTE€ HaxXOXKIEHHWsS IIPH YCIOBHH, YTO, €CIM TOro HE MMEET BO3MOMKHOCTH
MPEI0OCTaBUTh TaKOW AOCTYI, Toro mpumaraer Bce pasyMHbIE YCHIIHA U HE3aMeNIUTEIHOTO
YIOBIETBOpPEHUsI TpeOOBaHWI ATEHTCTBA B NPWISKAIIMX MECTaX HAXOXKICHHUS WIH C
MTOMOIIIBIO HHBIX CPEICTB.

Cratpdg 6
IIpu ocymiecTBieHUH cTaTb 5 ATEHTCTBO MOKET BBITIOJHSATE CICAYIOLIUE BUIBI ACSTEIBHOCTH:

B oTHOMIEHNMU OCTyna B COOTBETCTBHH CO CTaTheH 5.a.1) WM iii): BU3yallbHOE HAOIIOJCHHE,
oTOOp TIPoO OKpYKAIOIIEH Cpenpl;  WCIOJB30BAHHE YCTPOMCTB [II OOHAPY)KCHHS U
W3MEpEeHHs paJualyy; OIedYaThlBaHWE W TPHUMEHEHHE APYTUX HWACHTUPUIHMPYIOMUX U
YKa3pIBAIOMINX HA BMENIATENBCTBO YCTPOMCTB, ONpENEeNeHHBIX B JlOMONHUTENBHBIX
TIOJIOKEHUSX; W TPUMEHEHUE NPYTMX OOBEKTHBHBIX MeEp, TEXHHUYECKAas OCYIIECTBHUMOCTH
KOTOPBIX ObITa TOATBEPKICHA W HCIIOJIB30BAaHUE KOTOPBIX ObLIO coryiacoBaHo CoBeTOM
yhnpaBisiomux (B JanpHelmeM uMmeHyeMmbiM "CoBeToM") W TOCHE KOHCYJIbTalUHA MEXKIY
ArentctBoM u Toro.



b. B oTHOmeHum mqocTyma B COOTBETCTBUM CO CTaThell 5.a.ii):  BHU3yasJlbHOE HAOIIO/ICHUE;
MOJICYET YYETHBIX €AMHHUIL AACPHOTO MaTepHalia; Hepa3pymarolie N3MepeHus: 1 0T0op mpoo;
WCTIOJIb30BaHUE YCTPOICTB Al OOHApYKEHHUS M W3MEPEHHs paJuallii; W3ydeHHE yUeTHBIX
JIOKYMEHTOB, KacaloIIUXCA KOJMYECTBA, MPOUCXOXKACHUS U pa3MeIIeH!s] MaTepraia; oToop
mpo0 OKpYXKawIleH Ccpenbl; W NPUMEHEHHWE JPYIHMX OOBCKTUBHBIX MeEp, TEXHHUYECKas
OCYIIECTBUMOCTh KOTOPHIX ObLIa TOATBEPXKJCHA M UCIOIB30BAHHE KOTOPHIX OBLIO
cornacoBaHo COBETOM U MOCIE KOHCYJIbTAlUl Mexay ATeHTCTBOM U Toro.

c. B orHolleHHM IOCTyIa B COOTBETCTBUU CO CTaThel 5.b.: Bu3yanbHOe HaOmromeHue; oToop
mpo0 OKpy)KaroIel cpenabl; HCMOIb30BaHHE YCTPOWCTB ISl OOHApY)KEHHS M W3MEPEHHS
paananuy; M3ydeHHe KacaloluXcs TapaHTHH MPOW3BOACTBEHHBIX M OTIPY30YHBIX YYETHBIX
JIOKyMEHTOB, M TPHUMEHCHUE JPYruX OOBCKTUBHBIX MEp, TEXHHUYECKAas OCYIIESCTBUMOCTh
KOTOPBIX OBUTAa MOATBEPXKICHA M HCIOIB30BAHUE KOTOPBIX OBUIO coriacoBaHo COBETOM H
MOCJIETYIOUINX KOHCYNbTAMA MEKIy ATEHTCTBOM U Toro.

d. B oTHOmIeHNN HOCTyNa B COOTBETCTBHH CO CTAaThEH 5.C.: 0TOOpP MpoO OKpykKarommieit cpeasl u
B CJIydae, e€clii pe3yJbTaThl HE MO3BOJISIOT PEIIUTh BOIPOC WIH YCTPAHUTH HECOOTBETCTBHE B
MeCTe HaXOXJCHHS, OIpPEICICHHOM ATCHTCTBOM B COOTBETCTBUH CO CTaTheil S.c.,
WCTIONb30BAaHUE B 3TOM MECTE€ HAXOXACHUS BH3YalbHOTO HAOIIOJCHUS, YCTPOWCTB IS
OoOHapyXeHHS W U3MEPCHHUsS pajuallid U TNPUMEHEHHE 1O COTJIACOBAHHIO MexAy Toro u
ATEHTCTBOM JIPYTHX OOBEKTHBHBIX MED.

Cratbs 7

a. ITo mpocsbe Toro ArentctBo m Toro AOroBapWBAIOTCS B OTHOIICHHUH PETYIHPYEMOTO
JocTyma B pamMKkax HacTosmero IIpoTokonma ¢ [enpi0 TMPeroTBPAIICHHUS PACKPBITHS
YYBCTBUTEJIBHON C TOYKHM 3pEHUS SIACPHOTO PAaCIpOCTpaHEHUs WH(OPMAIIUU, BHIMOJTHCHUS
TpeOOBaHMI 0€30MacHOCTH WU (U3WYCCKOW 3alUThl WM C IIETBI0 00CCIEUYCHUS 3allUuThl
HAXOJSIIEHCS B YaCTHOH COOCTBEHHOCTH HJIM KOMMEPYECKH YYBCTBUTEIEHOW MH(OpMAIINY.
Takue TOTOBOPEHHOCTH HE MPEMATCTBYIOT ATEHTCTBY OCYIIECTBIISTH ACITEIHLHOCTh, KOTOpast
ABIISIETCS HEOOXOAMMON uia oOecrieueHuss YOeIWTENbHONH YBEpEHHOCTH B OTCYTCTBUHU
HE3asBJICHHBIX SIEPHOTO MaTephala ¥ JEATEIbHOCTH B COOTBETCTBYIOIIEM MeECTe
HAXOXKJICHUS, BKJIIOYAs PEIICHHE JI000TO BOIPOCA, OTHOCAIICTOCS K MPAaBHIIBHOCTH U
MOJTHOTE MH(OPMAIUH, O KOTOPOH TOBOPUTCS B CTaThe 2, MU YCTPAHCHUE HECOOTBETCTBUS,
OTHOCSIIErocs K ATOH nH(opMaIuu.

b. Toro MOXeT MNpH TpenoCTaBIeHHH WH(POPMAIUU, O KOTOPOH TOBOPHTCS B CTaThe 2,
UHQOPMHUPOBATh ATEHTCTBO O MECTaxX Ha TUIOMIAJIKE WM B MECTEC HAXOXJCHHUS, HA KOTOPBIX
MOJKET IPUMEHSTHCS PETYIUPYEMBIN JOCTYII.

C. I[O BCTYIJICHUA B CUITY THOOBIX H€06XOZ[I/IMBIX HOHOJ’IHI/ITCHBHHX mojioxkeHuii Toro Moxer
HpI/I6eFHYTB K PCryjiupOBaHUIO JOCTYIIa B COOTBECTCTBUU C MOJIOKCHUAMU ITYHKTA 4. BBIIIC.

Cratpg 8

Hwuuro B HacTosiueM [Iporokosnie He npensTcTByeT Toro npeaocTaBisTh ATeHTCTBY JAOCTYII K
MeCTaM HaxO)KICHHS B JIOTIOJHEHHE K TEM, O KOTOPBIX IOBOPUTCS B CTaThsiX 5 U 9, WM NPOCUTH
ATEHTCTBO O MPOBEICHHUHU JEITEIBHOCTH 110 MPOBEPKE B KOHKPETHOM MECTE HAXOXKJICHUS. ATEHTCTBO
HE3aMEUTUTEIBHO MPUJIAraeT BCE pa3yMHBIC YCHITUS VISl OCYIICCTBICHUS ICHCTBHI B COOTBETCTBUU C
TaKOH MPOCHOOH.



Cratpg 9

Toro mpenmoctaBisieT ATrEHTCTBY JIOCTYIl K MecCTaM HaXOXKACHUS, OIpeAeICHHBIM
AreHTCTBOM I 0TOOpa MPOO OKPY’KAIOIIEH Cpembl Ha OOIIMPHON TEPPUTOPHH, MPH YCIOBHH, YTO
eciii Toro He MMEET BO3MOXHOCTH TPEJIOCTABUTh TaKOW JOCTYI, TO TOro mpuiaraetr Bce pa3yMHbIE
yCWIIUSL JJI yIOBJIETBOPEHUS TpeOOBaHMU ATEHTCTBA B alIbTEPHATUBHBIX MECTaX HAXOXKICHUS.
ATEHTCTBO HE 3ampalinBaeT TaKOW JOCTYH IO TE€X IOp, MOKa OTOOp MpOo0 OKpYyKarolieH cpeabl Ha
OOIIMPHOWM TEPPUTOPUH U TPOIEAYPHBIE MEPHI ISl €ro MPOBEAcHUS HE 0100peHsl COBETOM M HE
MPOBEJICHBI KOHCYJIBTAIIH MEKAY ATeHTCTBOM | Toro.

Cratps 10

ArentcTBo HHpOpMHUpYET Toro o:

a. HCHTCHBHOCTI/I, OCYIHeCTBHeHHOﬁ B paMKaxX HaCTOALIETO HpOTOKOHa, BKJIrO4as ACATCIbHOCTH B
OTHOIIICHUH JTFOOBIX BOIIPOCOB HUJIN HCCOOTBCTCTBHﬁ, KOTOPBIC ATEHTCTBO JOBCJIO 10 CBCACHUA
TOI‘O, B nMpeaciaax MeCTUACCATU JIHEH mocie OCYIIICCTBIICHUA ATCHTCTBOM 3TOH ACATCIIBHOCTU.

b. PesynpraTtax A€ATENHPHOCTH B OTHOIIEHUH JIOOBIX BOIPOCOB MM HECOOTBETCTBHUI, KOTOpPHIE
ATEHTCTBO JIOBEJO JI0 CBejieHus1 Toro, Io BO3MOKHOCTU CKOpee, HO B JTFOOOM ClTydae B TCUCHHUE
TPUALATH THEU MOCIIE MOMTyYeHU ATEHTCTBOM 3TUX PE3yIbTaTOB.

C. BI:IBO,I[EIX, KOTOpBIC OHO CACIAJIO B PC3YJIbTATC cBOcH JACATCIBHOCTH B COOTBETCTBHU C
HaCTOAIINM HpOTOKOJ'IOM. Takwne BbIBOABI MPEAOCTABIIAIOTCA CKECTOAHO.

HABHAYEHHUE UHCIIEKTOPOB ATEHTCTBA

Cratps 11

a. 1) I'enepanbHBIil mUpekTOp yBemomusieT Toro o0 yrBepxkaeHuHM CoBETOM J1000TO
JIOJDKHOCTHOTO JIMIIa ATEHTCTBA B Ka4eCTBE MHCIEKTOpa 1o rapantusM. Ecmu Toro
He u3BenaeT [ eHepalbHOTO JTUPEKTOPa O CBOEM OTKIOHCHHUH TaKOTO JIOJKHOCTHOTO
JTUIla KaK WMHCIEKTOpa Jis TOoro B TEYEHHUE TPEX MECSIEB IOCIE IOYYCHUS
yBemoMiIeHHsT 00 yTBepkaeHuH COBETOM, WHCIIEKTOP, O KOTOPOM TaKUM 0Opa3zoMm
yBenomiieHa Toro, cuutaeTcsi Ha3Ha4eHHBIM B Toro;

i) I'enepanbHBIIT TUPEKTOp, NCHCTBYS B OTBET Ha Mpock0y Toro mwimm mo coOCTBEHHOM
WHHIIMATHBE, HE3aMeIUTENbHO HHPopMupyeT Toro o6 0T3bIBE Ha3HAYEHMUS JFOOOTO
JIOJDKHOCTHOTO JIMIIA B KQU4eCTBE UHCIIEKTOpa Auist Toro.

b. YBenomieHne, 0 KOTOPOM FOBOPHUTCS B IIYHKTE a. BBIIIE, CYUTAETCS MOydeHHBIM Toro uepes
CeMb JHEW MOcje AaThl HalpaBiICHHS ATEHTCTBOM TaKOTO yBeAOMIIEHHS Toro 3aka3HOU
KOppECTIOHACHIINEH.

BHU3bI

Cratps 12

Toro B TeueHHWE OJHOTO MecCsAlla IMOCIE TOJMYYCHHsS 3ampoca 00 3TOM B Ciydae
HEOOXOIMMOCTH TIPEAOCTABIAET yKa3aHHOMY B TakOM 3alpoce Ha3HAUYCHHOMY HHCIEKTOPY
COOTBETCTBYIOIINE MHOTOKPATHBIC BBE3IHBIC/BBIC3IHBIC W/WIM TPAaH3UTHBIE BU3BI, KOTOPHIE
obecrieyaT WHCIEKTOPY BO3MOXKHOCTb BBhe3[a M MNpeObIBaHUS Ha TeppuTopuu Toro B Iensx
BEITIOTHEHUS ero/ee pyHKui. JtoObie TpeOyeMble BU3bI ACHCTBUTEIBHEI B TCUCHHE HE MEHEE OJTHOTO
roJia ¥ B cIy4ae HeoOXOAMMOCTH BO30OHOBIISIFOTCS Ha TISPUO]T HA3HAYCHUS MHCTIeKTopa B Toro.



JOIOJIHUTEJIBHBIE ITOJIOKEHUA

Crartpg 13

B tex ciywasx, korma Toro miam ATEHTCTBO YKa3bIBaIOT Ha HEOOXOIMMOCTH ONPEICITUTH B
JIOTIOJTHUTENEHBIX TMOJIOKEHUSIX, KaKUM 00pa3oM ClieAyeT MPUMEHSITh MEPHI, U3JI0KCHHbBIC B
HacrosimieMm [Ipotokone, Toro u ATrEHTCTBO COIJIACOBBIBAIOT Takue JlOMONHUTEIbHBIC
MOJIOKEHUSI B TEUCHHE ACBSHOCTA JHEH IMOCie BCTYIUICHUSA B cuily Hactosiero IIporokona
WM, B TEX CIy4asx, Korja ykazaHue Ha HeoOXOIUMOCTh TaKuX JOTOIHUTEIHHBIX TTOJTOKCHHHA
JaeTCs TOCIie BCTYIUICHUS B CHIIy Hactosmero IIporokonma, - B TeUeHHE NEBSHOCTA ITHEH
MIOCJIC JAThI TAKOTO YKA3aHMUS.

I[O BCTYIUVICHUA B CUITY JTHOOBIX HCO6XOI[I/IMBIX HOHOJ’IHI/ITCHBHBIX IOJIOKEHHMIT ATEHTCTBO
HUMCCT IpPaBO MPUMCHATH MCPBI, U3JIOKCHHBIC B HACTOAIICM HpOTOKOJ'IC.

CUCTEMBI CBA3HU

Cratps 14

Toro maet pa3pemnieHre ATeHTCTBY CBOOOIHO HCIIONB30BATh I CITY>KEOHBIX IIeTIEi CHCTEMBI
CBSI3M MEXy WHCTIEKTOpaMu AreHTcTBa B Toro u l{eHTpanbHbIMU yupexAeHUIMU ATEHTCTBA
u/unu PernoHanmpHbIMEH OIOpO, BKJIIOYAs TepeAady B HEABTOHOMHOM HIIM aBTOHOMHOM
pexuMe WHGOPMAIMK, TOCTYMAIMEH OT YCTPONCTB ATEHTCTBA JJSi COXPAHCHHS W/WIH
HAOTIONEHHS W JUTsI N3MEPEHHH, W 00eCTIeunBaeT 3alUTy TaKOW CBA3H. ATEHTCTBO IMOCIE
KOHCyJbTauid ¢ Toro mMeeT mMpaBO HCIOIB30BAaTh yCTAHOBIEHHBIE HA MEXIYHAPOIHOM
YpOBHE CHUCTEMBI IPSAMOI CBS3M, BKIIIOYAsl CITyTHUKOBBIE CHCTEMBI M JPYTHE BUABI JaIbHEH
cBsi3u, He wucronb3yembie B Toro. [lo mpockbe Toro mmm AreHTCTBa MOAPOOHOCTH,
Kacaroluecs: OCYIIECTBICHUSI 3TOr0 MyHKTa B OTHOUICHUHU MEpeJayd B HCAaBTOHOMHOM WIIU
ABTOHOMHOM PEXUME MH(POPMAIINH, TTOCTYIAIOIICH OT YCTPOWCTB ATSHTCTBA ISl COXPaHCHUS
W/WITM HAOIIOICHUS WITH 1Tl K3MEPEHUH, onpeelisitoTesl B JIOMOTHUTENHHBIX TIOJOXKEHHSIX.

[Ipu ycTaHOBIeHUH CBSI3M U Tepeaade HH(popManny, Kak 3TO MPeIycMaTPUBAETCS B IyHKTE a.
BBIIIE, HA/JISKAIIUM O0Opa3oM yUYUTHIBAETCS HEOOXOAWMOCTb OOECTedeHUs] 3aIIHuThI
uHpOpPMAIUH, SBISIONIECS OOBEKTOM COOCTBEHHOCTH, WIIM KOMMEPYECKH YyBCTBUTEIBHOM
uHpOpMAIMK WU TOH HWHPOpPMAMU O KOHCTPYKIUH, KOTOpyro Toro cumraer o0co0o
YyBCTBUTECIHHOM.

3AIIIUTA KOHOUJIEHIIMATTBHOM THO®OPMAIIUN

Cratpg 15

ATEHTCTBO TMOJEPKUBAET CTPOTHHM pekuM obecriedeHuss S((EKTUBHON 3alUThl OT
PACKpBITUSI KOMMEPUYECKHUX, TEXHOJOTMYECKUX M IPOMBIIUICHHBIX CEKPETOB U JpYyrout
KOH(QUACHIMAIBHON HH(OpMaIMU, KOTOpas CTAHOBUTCS €My H3BECTHOM, BKIIIOYAs TaKYHO
UHQOPMAIUIO, KOTOpas CTAHOBHUTCS W3BECTHOW ATEHTCTBY B XOJ€ OCYIICCTBIICHUS
Hacrosiero [Tporokoia.

PC)KI/IM, 0 KOTOPOM TIOBOPUTCA B IIYHKTC a. BBIIIC, BKIIFOYAC€T, B YaCTHOCTHU, ITOJIOKCHUS,
OTHOCAIIUECS K:

i) o0myM TpUHOMIAM H CBA3aHHBIM C HHMH MepaM 10 OOpalieHuio ¢
KoH(UAeHINAIEHON HH(pOpManueii;



i) yCIOBUSAM  HaliMa TepCOHana, KacalollUMci 3allUThl  KOH(QUACHIHAIbHOU

uHbOpMAIUH;
1i1) mporenypaM B CIydasX HApYIICHWA WA  [PEATNOoaracMblX  HapyIICHHMA
KOHGUACHIINATBHOCTH.

PexxuMm, O KOTOpOM TOBOpUTCS B IIYHKTE a. BBIIIE, YTBEPXKIAETCS M MEPHOAMUECKU
paccmatpuBaeTcst COBETOM.

IHPUJIOXKEHUA

Cratps 16

IIpunoxenus K HacrosmeMmy [IpoTOKOIy SIBISIIOTCS €ro HEOThEMJIEMOW dacThio. 3a
UCKJIIOYEHHEM ILiesield BHeceHus mnompaBok B Ilpunoxenus, tepmun "lIpoTokon", xak oH
yrnoTpeOssieTcss B HACTOSILEM JOKyMeHTe, o3HaudaeT llporokon u IlpwiokeHus, BMmecTe
B3STHIE.

B nepedens BUIOB AeATENBHOCTH, YKa3aHHBIX B [Ipumoskenuu I, u nepeders 060pyaoBaHUS U
Marepuana, ykazaHHbIX B IIpmmoxenuu II, CoBeToM MOTyT BHOCHUTBLCS TIOTPABKH TIO
pekoMeHaaIuu co3ganaoil CoBeToM padodeil TPyl SKCTIEPTOB OTKPHITOTO cocTaBa. JIlrobas
TakKas MOMpaBKa BCTYIAET B CHITY Yepe3 YeThIpe MecsIia nocie ee npuHaTus CoBeToM.

BCTYIIVIEHHUE B CJ1Y
Cratps 17

HaCTO}IH_II/Iﬁ HpOTOKOJ'I BCTYNACT B CUJIYy B ICHb, KOI'/la ATEHTCTBO MOJIy4YUT OT Toro nuceMeHHOE
YBSOAOMJICHUEC O TOM, UYTO 3aKOHOAATCIbLHBLIC W/YIn KOHCTHUTYILIUOHHBIC ’I’pe6OBaHI/I}I TOFO,
HeO6XO,Z[I/IMBIe JJIA BCTYIUICHUA B CUJTY, BBIITOJTHCHBI.

Toro mosxet B r000€ BpeMsl 10 TOTO, Kak HacTosiuid [IpoToKo BCTYIUT B CUITY, 3asIBUTh, YTO
Toro Oynet npumensaTh HacToAumi [IpoToko HAa BpeMEHHOH OCHOBE.

['eHepabHBIN JUPEKTOP He3aMEeTUTENLHO UHHOPMHUPYET BCE TOCYIAPCTBA - WICHB ATEHTCTBA
0 Jr000M 3asBIICHWH O MPUMEHEHWH HacTosmero lIpoTrokona Ha BpEMEHHOH OCHOBE M O €r0
BCTYIUICHHH B CHITY.

OIIPEAEJIEHUA

Cratps 18

Hns ueneit nacrosero [Iporokona:

OtHocsmmecs K _SICPHOMY TOIUIMBHOMY IHKJIY HAyYHO-MCCIEIOBATEIBCKHE ¥ _OIBITHO-
KOHCTPYKTOPCKHE pabOThl O3HAYAIOT JEATEIBHOCTb, KOTOpas KOHKPETHO OTHOCHTCS K
JTr000MY acleKTy pa3padOTKH MpoLecca M CUCTEMbI JTF000T0 U3 CIIETYIOLIEro:

- KOHBEPCHU SIZCPHOTO MaTepraa,
- oOorareHus sepHOTO MaTepraa,
- W3TOTOBJICHUS SJICPHOTO TOILIVBA,
- PEaKTopoB,

- KPUTHIECKUX COOPOK,

- nepepaboTKH SIEPHOTO TOTUTUBA,

- 00pa®oTKM (He BKJIIOYAs TNEPEyNaKOBKM WM KOHAWIIMOHHPOBAHUS, HE
NpEyCMAaTPHUBAIONICTO  pa3jiejiCHUs] DJJIEMEHTOB, JUISI  XpPaHCHUsS  WIIH
3aXOpPOHEHHUsI) OTXOJIOB CPEJHET0 WM BBICOKOTO YpPOBHS aKTUBHOCTH,
CoJIepKaIINX TUTYTOHHM, BRICOKOOOOTAIEHHBIN YpaH Wik ypaH-233,
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HO HC BKJIIIOYAIKOT ACATCIBHOCTH, OTHOCAIIYIOCA K TCOPCTUYCCKUM HIIN (byHI[aMeHTaJ'H:HBIM
Hay4YHBbIM HMCCJICAOBAaHUAM HJIM K HAYYHO-UCCICAOBATCIBCKUM U OIIBITHO-KOHCTPYKTOPCKUM
pa60TaM 1o IIPOMBIIIIICHHBIM IIPUMCHCHUAM pPagnou30TOIIOB, MCIHUIIMHCKUM,
TUAPOJIOTHYECKUM U CEIIbCKOXO3IUCTBEHHBIM IIPUMCHCHUAM, HU3YUCHHUIO MOCJICACTBUHN IS
340pPOBbA U Opr)KaIOH_ICﬁ Cp€Abl U IO YCOBCPIICHCTBOBAHUIO TCXHUYCCKOT O O6CJ'Iy)KI/IBaHI/I}I.

[Inomasika 03HaYaeT TEPPUTOPHIO, TPAHMIIEI KOTOPOH omnpeiencHbl Toro B COOTBETCTBYOIICH
WHGOPMAIUN O KOHCTPYKIIMM yCTAHOBKH, BKJIFOUAas OCTAHOBJICHHYIO YCTAaHOBKY, a TaKXe B
COOTBETCTBYIOIIEH WH(POPMAIMU O MECTe HAaXOXKJICHHS BHE YCTAaHOBOK, TJi¢ OOBIYHO
UCTIONIB3YETCS SIJICPHBIA MaTepuall, BKIIOYAasl 3aKPhITOC MECTO HAaXOXJICHUS BHE yCTAaHOBOK,
IJic paHee WCIONB30BAICS SACPHBI MarepHan (KOTOpbIe OTPaHUYMBAIOTCS MeECTaMH
HAXOXKJICHUS, TJIe UMCIOTCS TOpsSYMe KaMephl MM OCYIIECTBISUIACH IEATEIIEHOCTD, CBSI3aHHAS
C KOHBepcHeH, o0oraiieHreM, W3rOTOBJIICHHEM WK TepepadoTkoi TorumBa). [Lmomaaka
BKITIOUACT TAK)KE BCE OOBEKTHI, COBMECTHO Pa3MEIICHHBIC C YIIOMSHYTHIMH BBIIIEC YCTAHOBKOM
WIA MECTOM HaXOXJICHUsI, C IIEJbI0 MPEJIOCTABICHUS WM WCIOJNB30BaHHS CYIECTBEHHBIX
CpEICTB OOECIICUCHH S, BKITIOUAs: TOpSIre KaMephl 1T 00pabOTKH 00TydeHHBIX MaTepHaIOB,
HE COJICpAIUX SICPHBIA MaTEepUaN; YCTAHOBKH JUI 0OpaOOTKH, XpAaHEHUS U 3aXOPOHEHHUS
OTXOJIOB; @ TAKXKE 3/IaHUs, CBSI3aHHBIC C COTJIACOBAHHOM NEATEIBHOCTBIO, OIpe/IeieHHONW Toro
B COOTBETCTBHHU CO CTaThei 2.a.1V) BHIIIE.

CHATas ¢ SKCIUTyaTallMd YCTaHOBKA WU CHATOE C JKCIUTyaTallMd MECTO HAaXOXKICHWS BHE
YCTAaHOBOK O3HAYAIOT OOBEKT WM MECTO HAXOXKJCHHS, HAa KOTOPBIX JIEMOHTHPOBAHBI WIIN
C/IeTlaHbl HEMPUTOJHBIMHA K OKCIUTyaTallid OCTAaBIIMECS KOHCTPYKIIMH W 00Opy/IOBaHUE,
BaHBIE I ee(€ro) WCIONIb30BaHUsA, TaK YTO OHA(OHO) HE HCIIONB3YETCS ISl XpaHEHUS
SIIEPHOTO MaTepualia W HE MOXKET Jalice HCIIOJB30BaThCS Il OOpamieHHsl C SACPHBIM
MaTepuaIoM, ero 00pabOTKH WU UCITOJIL30BaHUS.

OcraHoBICHHAs YCTAHOBKA WM 3aKPBITOE MECTO HAaXOQKJEHHsS BHE YCTAaHOBOK O3HAYaIOT
00BEKT WM MECTO HaXOXKICHHS, DKCIUTyaTaIlisl KOTOPBIX MpEeKpaimieHa U U3 KOTOPBIX U3BAT
SAJIEPHBII MaTepra, HO KOTOPBIE HE CHATHI C AKCILTyaTalllu.

BricokooborameHHbIi ypaH 03Ha4aeT ypaH ¢ oborameHneM o u3oTomy ypaH-235 20% wmu
BEIIIIC.

OT060op npob OKpyxkarolield cpesibl B KOHKPETHOM MECTe HaXOXJICHUs O3Ha4aeT OTOOp mpod
OKpYyXaroled cpenbl (Hampumep, BO3IyXa, BOJBI, PACTUTEIBHOCTH, TOYBBI, 3arps3HCHHI) B
OTIpeIeJICHHOM ATEHTCTBOM MECTE€ HAaXOXKICHHUS M HEMOCPEACTBEHHOW OJIM30CTH OT HETO ¢
IIEJIBI0 COMCUCTBHS ATEHTCTBY B TIOJTOTOBKE BBIBOJOB OO0 OTCYTCTBHH HE3asBICHHBIX
SIIEPHOTO MaTepraja WId SASPHON ACITSIBHOCTH B ATOM OMPEICTICHHOM MECTE HaXOXICHIS.

Ot6op mnpo0 OKpykawIel cpenapl Ha OOMIMPHOW TEPPUTOPHHM O3HA4YaeT OTOOp Mpod
OKpYyKaroled cpenbl (Hampumep, BO3IyXa, BOJBI, PACTUTEIBHOCTH, TOYBBI, 3arps3HCHHI) B
psle OIpeNelIeHHBIX ATCHTCTBOM MECT HAaXOXJICHUS C LENbI0 COJEHCTBHS ATEHTCTBY B
MOJITOTOBKE BBHIBOJIOB 00 OTCYTCTBHU HE3asSBICHHBIX SJIEPHOTO MaTepualia WU SJICPHOM
JIeSITeIIbHOCTH Ha OOIIUPHON TEPPUTOPHHU.

SlnepHbIit MaTepHall COTIIACHO OTIPEICIICHHIO, TAaHHOMY B cTaThe XX YcTaBa, 03HA4aeT 000
UCXOJHBI MaTepuan WIH JIO00H CHElUalbHBIA pPACHICIUISIONIMICS MaTtepuan. TepMuH
"HCXOAHBIA MaTepuan" He JOHKEH TOJIKOBATHCSA KaK MPUMEHSIOMUNCA K pyAe WIH OTXOJaM
pynel.  Jlroboe ompexnencHue, nanHoe COBETOM B COOTBETCTBHHM CO CTaThei XX YcraBa
ATeHTCTBa TOCiIe BCTYIDICHUS B CHITy HacTosmero [IpoTokoia, KOTOpoe pacuIupsieT CIHCOK
MaTepHAIOB, CYUTAIOIINXCS WCXOIHBIM MaTepHAJOM WU CHCIUATBHBIM PaCIICTIISIOMIAMCS
MaTepHaiOM, BCTYIAeT B CHIYy B COOTBETCTBHM C HACTOSIIUM I[IpOTOKOJIOM TOJBKO ITOCIHE
npusatus Toro.
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YcraHOBKa 03HAYACT:

1) peakTop, KPUTHICCKYI0 COOPKY, 3aBOJ 10 KOHBEPCHH, 3aBOJ 0 H3TOTOBJICHHIO,
nepepadaThIBAIONIYI0 YCTAHOBKY, YCTAaHOBKY JUIS pa3/IelieHUs W30TONOB WM
OTJICNFHOE XPAaHUITUIINE; WITH

i) nr000e MECTO HaxOXKIEHHs, TAe OOBIYHO HCIIONIB3YETCS SINEPHBI MaTephanl B
KOJINYECTBAX, IPEBBIMIAIOIINX OA1H Y3PPEKTUBHBINA KUIOTPaMM.

MecTo HaXxOXJICHUs BHE YCTAHOBOK O3HAYACT JIFO0O0M 00BEKT UM JII000€ MECTO HaXOXKIACHUS,
KOTOpBIE HE SIBISIOTCS YCTAHOBKOW, W TZ€ OOBIYHO HCIIONB3YeTCs SAEpHBIA MaTepuan B
KOJINYECTBAX, PABHBIX OHOMY () (HEKTUBHOMY KWJIOTPaMMYy HITH MEHEe.
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COBEPHIEHO B Bene 26 cents0ps 2003 roma B IByX 3K3eMIUIIpax Ha aHTIIMHCKOM M (PPaHIy3CKOM
SI3BIKAX.

3a [IPABUTEJILCTBO TOI'OJIE3CKOM 3a MEXXIYHAPOJTHOE ATEHTCTBO
PECITYBJIUKU: 1O ATOMHOU SHEPI'1U:

(Iloonucw) (Iloonucw)

Karu Oxapa Kopra Moxamen Dnbbapazeit

ITocon I'enepanbHBI AUPEKTOP
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iii)

vi)

vii)

viii)

I[MTPMJIOXKEHUE I

INEPEYEHDb BU/IOB AEATEJIBHOCTH, O KOTOPBIX TOBOPUTCA

B CTATEBE 2.a.1iv) HACTOSAIIEI'O ITPOTOKOJIA

Uzroroenenne poTopHBIX TPYO JUIs EHTPUPYT WK cOOpKa ra30BbIX IIEHTPUDYT.

PotopHbie TpyObl UIsl HEHTPUPYT O3HAYAIOT TOHKOCTECHHBIC HUJIMHAPHI, ONMMCAHUE KOTOPBIX
npuBeaeHo B pazaene 5.1.1 b) [Ipunoxenns 11.

l'a3oBble HEHTPUQYTH 03HAYAIOT NEHTPUPYTH, OMHCAHUE KOTOPHIX MPUBEICHO BO BBOJIHOM
3amMedanud K pazaeny 5.1 I[puroxenus 1.

Msrorornenne mudPpy3nOoHHBIX 0aphepoB.

Jduddysnonnpie 6apbepbl 03HAYAIOT TOHKHE IIOPHCTBHIC (DHIBTPBI, ONHCAHHWE KOTOPBIX
npuBesieHo B paszaene 5.3.1 a) [Ipunoxenns I1.

W3rorosnenue unun c6opKa CHUCTCM, UCTIOJIB3YIOIIUX JIA3CPHhI.

CucteMbl, HUCHOJB3YIONIKME Ja3epbl, O3HAYAIOT CHUCTEMBbI, BKIIOUYAIOIIUE TE MPEIMETHI,
OIMCaHKE KOTOPBIX NpuBeieHO B paznene 5.7 [Ipunoxenus I1.

Usroroenenne wim cOOpKa DIIEKTPOMATHUTHBIX CETapaTopoB U30TOTIOB.

DJIEKTPOMATrHUTHBIE CEMapaTOPhl M30TOIOB O3HAYAIOT T¢ MPEAMETHI, O KOTOPBIX TOBOPUTCS B
paznene 5.9.1 Ipunoxenus Il u koTophie copep aT UCTOYHUKU MOHOB, OMUCAHUE KOTOPBIX
npuBesieHo B paszaene 5.9.1 a) Ilpunoxenns 1.

W3rorosnenue unun c6op1<a KOJIOHH WUJIK SKCTPAKIIUOHHOTO O60pyZ[OBaHI/I}I.

KoOJIOHHBI WIH 3KCTPAKIIMOHHOE 000PYIOBAHUE O3HAYAIOT T€ MPEIAMETHI, OMMCAHUE KOTOPBIX
MpUBEACHO B pasnenax 5.6.1, 5.6.2, 5.6.3, 5.6.5, 5.6.6, 5.6.7 u 5.6.8 Ilpunoxenus 1.

W3rotoBiaeHre pasfeauTENbHBIX CONET HIM BHXPEBBIX TPYOOK IS adpOAMHAMHYECKOTO
oOoramieHus.

PaznenutenbHple comla WM BUXpEBbIE TPYOKM Jjisl adpOAMHAMHUYECKOIO OOOralleHus
O3HAYaroT pa3leNUTeNbHbIE COIUIa M BUXPEBBIE TPYOKH, OMHMCAaHHE KOTOPHIX IPHBEICHO
COOTBETCTBEHHO B pazaenax 5.5.1 u 5.5.2 [Ipunoxenus 11.

W3rorosnenue unun c6opKa CHUCTCM I'CHCpAIUA ypaHOBOﬁ IJ1a3MBbI.

Cucrempl TeHepallii YpaHOBOW MJa3Mbl O3HAa4alOT CHCTEMBI JUIsl TEHEpAlMM YpPaHOBOU
IU1a3MBl, OMTMCaHUE KOTOPBIX MpHUBeNEHO B paszaene 5.8.3 [Ipunoxenus 1.

UsroroBienne MUPKOHUEBBIX TPYO.

lupkoHueBble TpYyOBl 03HA4alOT TPyObI, ONMUCaHWE KOTOPHIX NPUBEIACHO B pasuene 1.6
IIpunoxenus I1.

IIpon3BOACTBO MM TIOBBIIIEHUE KauecTBa TAXKEION BOJBI WU JEHTEPHSL.

Tsbkenas Boma WM NEHTEpUH O3HAYAIOT NEUTEpHl, TSDKENMyI0 BOAy (OKCHI ACHTepus) U
moboe NIpyroe coenWHEHHWE AEUTEepHs, B KOTOPOM OTHOIIEHHE YHCIIa aTOMOB JEUTEpHsS K
YUCITYy aTOMOB Bosiopoaa npesbimraet 1:5000.




x1)

xii)

xiii)

Xiv)

XV)

Usroroenenue rpaduta saepHON YUCTOTEHL.

[padur snepHOW 4YHCTOTHI O3HA4YaeT TpaduT, ypOBEHb UYUCTOTHI KOTOPOTO BHINIE, YEM
5 MHJUIHOHHBIX YacTeil GOPHOTo SKBHBAIICHTA, a IIIOTHOCTH MpeBbImiaetT 1,50 r/ca’.

M3roToBineHre KOHTCHHEPORB IJIs 00JTydIeHHOTO TOILINBA.

KOHTCﬁHeD JJISL 06J'IV‘1€HHOF0 TOIUIMBA O3HAYaCT EMKOCTb JIsI NIEPCBO3KU W/ UIn XpaHCHUA
O6J'Iy‘l€HHOF0 TOILJIMBA, O6CCH€‘-II/IBaIOI]_[y10 XUMUYCCKYIO, TCIJIOBYIO W pPaAUALIMOHHYIO
3aI1Ty, a TAaKXKEC OTBOJ TCILIA paciiaZia BO BpEMs NEPEMCIICHU A, ICPCBO3KU U XpPaHCHUS.

M3rotoBiieHNE peakTOPHBIX YIPABISAIONIMX CTEPKHEM.

PeakTopHble ynpaBisionife CTEPHHU O3HAYAIOT CTEPXKHH, ONMCAHHUE KOTOPHIX MPUBEICHO B
pasnene 1.4 Ilpunoxenus I1.

Wsrorosnenune 6€30MacHBIX C TOUKU 3pCHUA KPUTUIHOCTHU 0akoB U PE3CPpBYyapoOB.

besonacHele ¢ TOYKHM 3peHUs KPUTUYHOCTU Oakd W pe3epByaphl 03HAYAIOT T€ MPEAMETHI,
ONMCaHNE KOTOPBIX MPUBEJEHO B paznenax 3.2 u 3.4 Ilpunoxenus I1.

W3roroBienre MamvH ajist pY6KI/I O6HyT-IeHHI>IX TOIINTMBHBIX 3JICMCHTOB.

Mamunbel i pyOKHM  OOJYYCHHBIX TOIUTMBHBIX 3JEMEHTOB O3HAYarOT 000pyIdOBaHWE,
OTHMCaHNe KOTOPOro npuBeaeHo B pasznene 3.1 Ipunoxenus 1.

CoopyrkeHHe ropsunx Kamep.

lopsure kamepbl O3HA4YalOT KaMmepy WM COEAMHEHHBIE MEXIy co00i Kamepbl o0IInM
00beMOM He MeHee 6 M, CHaG)KCHHBIC 3aIUTOM, PABHONW WM IPEBBIIIAONICH SKBHBATICHT
0,5 M 6GeTOHA MIOTHOCTBIO 3,2 T/cM® WM Gojee, YKOMIUIGKTOBAHHBIE OGOPYHOBAHHEM IS
IPOBEJIEHHS ONEpaLUil ¢ UCIIOIb30BAHUEM JUCTAaHIIMOHHOIO YIIPABJICHUS.




I[MTPMJIOXKEHMUE 11
I[TEPEYEHBb COT'JTACOBAHHOI'O OBOPYZIOBAHUA U

HEAOEPHOI'O MATEPUAIJIA U1 OTYUETHOCTU Ob SKCIIOPTE 1

1.1.

1.2.

MMIIOPTE B COOTBETCTBHM CO CTATBLEM 2.a.ix)

PeaxkTopsl u peakTOopHOE 000py10BaHNe
KomiuiekTHbIe siiepHbIe PeaKTOPbI

SnepHble  peakTOphl,  CIIOCOOHBIE  paboTaTh B PEXHUME  KOHTPOIHPYEMO
CaMOIIOJJIEPKUBAIOIICICS LIETTHOM peakuuu JACJIeHHs, UCKIIoYas pPEeaKTOpbl HYJIEBOM
MOIIHOCTH, KOTOPBIE OMPENENSIOTCS KaK pPEaKTOphl C MPOEKTHBIM MaKCHMAaJIbHBIM
YPOBHEM MPOU3BOCTBA IUTYTOHMSI, HE TIpeBbImaromuM 100 TpaMMoB B TO/I.

NOACHUTEJIBHOE 3AMEYAHUE

"SAnepHbIii peakTop" B OCHOBHOM BKJIIOYACT Y3JIBI, HAXOJAINIHECS BHYTPH KOpIIyca
peakTopa WM HEMOCPEICTBEHHO TNPUMBIKAIOIINE K HEMy, O0OpyIOBaHHE, KOTOPOE
KOHTPOJIUPYET YPOBEHb MOIHOCTU B aKTUBHOW 30HE, U KOMIIOHEHTBI, KOTOPHIE OOBIYHO
COJIEpKAT TEIUIOHOCUTEIb TIEPBOTO KOHTYpa aKTUBHOW 30HBI PEaKTOpa, WK BCTYHAIOT C
HUM B HETIOCPE/ICTBCHHBI KOHTAKT HJIH YIPABISIOT UM.

He nipenmonaraercss HCKITIOYEHUE PEAKTOPOB, KOTOPHIE HAJICKAIIMM 00pa30M MOTIH ObI
MOJIBEPTHYTHCSI MOTU(MUKAIIUN JUTS TIPOU3BOJICTBA 3HAYUTEIIEHO OOJIBIIETO KOJMYCCTBA,
yem 100 rpaMMoB miayToHUS B roiA. PeakTophl, mpeaHa3HauYeHHBIC OJsl JUIMTEIBHOMN
IKCIUTyaTalliyl Ha 3HAYUTEIBHBIX YPOBHSIX MOITHOCTH, HE3aBHCHMO OT CTEICHH HUX
BO3MOYKHOCTEH MPOM3BOCTBA TUTYTOHHS, HE PACCMATPUBAIOTCS KaK "peakTOphl HYJICBOM
MOIITHOCTH".

PeaKTOI)HBIe KOpIyCca BbBICOKOI'0 JaBJICHUSA

MerTtamuueckue Kop1iyca B c6ope HJIM UX OCHOBHBIC YaCTH 3aBOJCKOI'O M3IOTOBJICHHA,
KOTOpPBIC CIICHUAJIBHO IMPCAHA3HAYCHBI HJIM IMOATOTOBJICHBI IJId PAasMCHICHUSA B HUX
aKTUBHOH 30HBI AACPHBIX PCAKTOPOB, KAaK OHU OIPCACJICHBI B ITYHKTC 1.1. BBIIIIC, U
CIIOCOOHBIE BBIACPIKUBATH pa60qee AABJICHUC TCIIJIOHOCUTCIIA ICPBOT0 KOHTYpA.

I[MTOACHUTEJIBHOE 3AMEYAHUE

BerH}I}I IJInTa KOpmyca BBICOKOI'O JAaBJICHUSA PCAKTOpPA OXBATLIBACTCA ITYHKTOM 1.2 xak
OCHOBHas, 3aBOJICKOI'0 U3TOTOBJICHUA, YaCTh KOPITyCa BBICOKOI'O JaBJICHMS.

BuyTpennue wactm peakTopa (HampuMmep, TOJACPKUBAIOIINE KOJOHHBI W IUIHTHI
AKTUBHOW 30HBI W JIPYrHMe€ BHYTPCHHUE YaCTH KOPITyca, HAIPABISAIONIUE TPYOBI IS
PETYJIHPYIONUX CTEPXKHEW, TEIUIOBBIE SKpaHbl, IEPETOPOJNKH, TPYOHBIE PEIICTKU
AKTHUBHOM 30HBI, IUIACTHHBI JU(PGY30pa U T.JI.) OOBIYHO TOCTABISIFOTCS ITOCTaBIIUKOM
peaktopa. B HEKOTOpBIX Cilydasx OMpeeseHHbIE BHYTPEHHHE OTOPHBIE KOMITOHEHTHI
BKJTIOYAIOTCSl B M3TOTOBJICHHE KOPITyCa BHICOKOTO JABIEHUS. OTH MPEAMETHI SBISIOTCS
JIOCTaTOYHO BAXXHBIMU C TOYKH 3pEHHUS OE30MACHOCTH M HAJIEKHOCTH 3KCILTyaTaIlluu
peakTopoB (M CIIEIOBATENBHO, C TOYKH 3PEHUS TapaHTUHHBIX O0S3aTEILCTB U
OTBETCTBEHHOCTHU TOCTAaBIIMKA PEAKTOpa), YTOOBI MX MOCTaBKa BHE PaMOK OCHOBHOTO
COTJIAIICHHSI O TTIOCTABKE CAMOT'0 peakTopa He cTajia Obl OOBIYHON MpakTuKou. I[loaTomy,
XOTS OTHAENbHAs TIOCTaBKAa OTHUX YHHUKAIBHBIX, CIHEIHATbHO TpeAHA3HAYEHHBIX |
MMOATOTOBJIEHHBIX, BAXKHBIX, KPYMHBIX M JOPOTOCTOSIIMX TPEAMETOB HE 00S3aTENBHO
OyZeT paccMaTpUBaThCs KaK BBIMAIAIOIIAS U3 Cepbl HHTEPECOB, TAKOW CIIOCO0 TTOCTaBKH
CUUTAETCS] MAJIOBEPOATHBIM.



1.3.

1.4.

1.5.

1.6.

1.7.

2.1.

MaiuuHbI 4715 3arpy3Kd U BBITPY3KH PEAKTOPHOT0 TOILUIMBA

Manunynstopaoe 000pynI0OBaHHE, CICNUATBHO MPEIHA3HAYCHHOES WM TOATOTOBICHHOS
JUTSL 3arpy3KH WIIM M3BJICUEHHS TOIUTMBA M3 AJEPHBIX PEaKTOPOB, KaK OHH OTIPE/ICIICHEI B
myHkTe 1.1. BBIIIE, KOTOpOE MOXET HCIOJIb30BaThCs, KOT/Ia PEaKTOp HAXOIWUTCS IO
Harpy3koi, wmm oOjamaeT TEXHHYECKHMH  BO3MOXKHOCTSIMH  JUISI  TOYHOTO
MO3ULIMOHUPOBAHUSI WM  OPUCHTUPOBAHUS,  MMO3BOJLSIIOUIMMHU  TNPOBOAUTH  Ha
OCTaHOBJICHHOM PEaKTOpPE CIIOKHBIE PAa0OTHI MO MEpPerpy3Ke TOIUIMBA, MPH KOTOPHBIX
00BIYHO HEBO3MOXKHBI HEMOCPEICTBEHHOE HAOIIOICHUE WITH TIPSMOM JTOCTYTI K TOTLTUBY.

PeakTopHbIe ynpaBisiomme cTepKHHA

CTCp)KHI/I, CIICHUAJIBHO MNOPCAHA3HAYCHHBIC HJIW TIOATOTOBJICHHBLIC [JIA YIPABJICHUA
CKOPOCTBIO pCAKIIMU B SAACPHBIX PCAKTOPAX, KaAK OHU OMPCACIICHBI B ITYHKTC 1.1. BeIIIIC.

[OACHUTEJIbBHOE 3AMEYAHUE

Croma ’xe BKIIIOYAIOTCS, MTOMHMO YacTH, ITOTJIOMIAIONMICH HEUTPOHBI, €€ OIOpPHBIC H
MOABECHBIC KOHCTPYKIINH, €CITU MTOCTaBKa IMIPOU3BOIUTCS PA3ACIbHO.

PeaKToprle prﬁbl BBICOKOI'O JaBJCHUSA

TpyOsl, KOTOpBIE CIIELMATIBHO MpPEJHA3HAYEHbl WM IIOJTOTOBJIEHB! AJSl pa3sMELICHUS B
HUX TOIJIMBHBIX JIEMEHTOB M TEIUIOHOCHUTENS IIEPBOIO KOHTYypa B PEaKTOpax, Kak OHU
ompeneneHsl B myHKTe 1.1. Bblmie, mpu paboyeM AaBieHWH, npeBbimaromem 5,1 Mlla
(740 dynT/KB. O1O0IIM).

HupxonnesBbie TPYObI

TpyOsl wiu cOOpPKH TPyO M3 METAIIMYECKOTO IHMPKOHUS WM €ro CIDIaBOB, IO BECy
npebimaromue 500 Kr B Te4eHHE TF000r0 12-MeCcSYyHOTro Meprojia, KOTOPhIE CIIEIHATEHO
MpeIHA3HAYCHBl WM TIOATOTOBJICHBI JUIS HWCIOJB30BaHHMS B PEAKTOpPax, KaK OHU
OTpe/ieNICHBI B TyHKTE 1.1. BBINIE, U B KOTOPBIX OTHOIICHHE IO BeCcy rayHUs K UPKOHUIO
Menbie yem 1:500.

HacocsI nepBoro KOHTypa TemIOHOCHTeJIsI

Hacocel, cnemuanbHO mpeqHa3HAYEHHBIE WM IMOATOTOBICHHBIC [UIsI MOAJNEP KAHUS
UMPKYJSIIUM  TEIUTIOHOCUTENS TEPBOTO KOHTypa SACPHBIX pEAaKTOPOB, Kak OHH
orpeseneHsl B myHKTe 1.1. Beime.

[OACHUTEJIbBHOE 3AMEYAHUE

CrneumanbHO TpelHAa3HAUYCHHBIC WJIM TMOATOTOBICHHBIC HACOCHI MOTYT BKIIIOYAThH
CIOXHBIC, YIUIOTHCHHBIC WM  MHOTOKPAaTHO  YIUIOTHEHHBIC  CHUCTEMBI  JJiA
MPEeIOTBPAIICHNS yYTEUKH TEIUIOHOCHUTENSI TMEePBOTO KOHTypa, T€PMETHYHBIE HACOCHl U
HACOCHl C CHCTEMaMH HWHEPIHAIbHOM MacChl. OJTO ONpeAeNieHHe KacaeTcs HacOCOB,
aTTecTOBaHHBIX 10 kiaccy NC-1 mwin sKBUBaJCHTHBIM CTaHAAPTAM.

Hesnepusble MaTepuaJbl 1J1s1 peaKTOPOB
HeiiTepuii u Tsi2kes1as1 BojAA

Heiitepuii, Tshxenast Boga (OKUCh AedTepus) U JI000e Apyroe COeAMHEHHE NeHTepusi, B
KOTOPOM OTHOINIEHWE JAedTepus K aroMaMm Bomopona mpesbimaeT  1:5000,
MpeHa3HAaYeHHbIE I UCIIOJIb30BAaHUS B SJIEPHBIX PEAaKTOpax, KaK OHH OINpENeJICHHI B
mmyHkTe 1.1. BeIe, B Komn4yecTBax, npeppimaronux 200 KT aTOMOB AeHTeprs IS TI000i
OJHOH CTpaHBI-IOJTyyaTessl B TeUeHHE JTI000ro 12-MecsiaHOTro Ieproaa.



2.2.

SAnepHo-4ncTBIN rpaduT

I'padut, uMerOmUi CTENEHbh YUCTOTHI BBINIC S-MUJUTMOHHBIX OOpHOTO 3KBUBAJIICHTA, C
IUIOTHOCTBIO Gonbie ueM 1,50 r/cM’, TIpe/iHa3HAYEHHBIH 1Sl HCTIONB30BAHUS B SIEPHBIX
peakTopax, KaKk OHU ONpezeNieHbl B IMyHKTe 1.1 BBIIE, B KOJMYECTBAX, MPEBBIIIAOIINX
3x 10* kr (30 MeTpHYECKHX TOHH) UIS JIFOGOH OIHOIM CTPAHBI-IIONYYATEIs B TCUCHHE
m00oro 12-MecsiaHOTO Meproa.

[NPUMEYAHUE

Jiis neneit SKCOPTHOTO KOHTPOJISI TIPABUTENBCTBO OMPEACIISET, OYAYT JH 3KCHOPTHHIC
napTuu COOTBETCTBYIOIIETO BBIIIIEyKa3aHHBIM XapaKTepUCTUKAM rpadura
WCTIONIB30BAThCS B AMIEPHBIX PEAKTOPaX.

YcranoBku I nepepaﬁoTKn OﬁﬂyquHbIX TOIIJIMBHBIX 3JIECMCHTOB 4
oﬁopynona}me, CNENUAIBHO MMPEIHAZHAYCHHOC WIH MMOATOTOBJICHHOC AJIAA 3TOI'0

BBOJHOE 3AMEYAHUE

[Ipu mepepaboTke OOIYYCHHOTO SIIEPHOTO TOIUIMBA TUTYTOHWUN W ypaH OTICNSIOTCS OT
BBICOKOAKTUBHBIX TIPOJIYKTOB JICNICHHUS W JPYTHX TPAHCYPAHOBBIX 3JeMEHTOB. Jlis
TAKOTO pa3JIeNICHUss MOTYT HWCIIOJNB30BaThCS PA3NIMYHBIC TEXHOJIOTHUYECKHE IPOIIECCHI.
Omnako co BpemeHeM mporiecc "Ilypekc" cran Hamboiiee pacHIpOCTPAHCHHBIM W
MPUEMJIEMBIM. JTOT MPOIECC BKIFOYAET PACTBOPEHUE OOIYIESHHOTO SIIEPHOTO TOILUIMBA B
A30THOM KHCJIOTE C MOCICAYIOIINM BBIJICICHUEM ypaHa, IITYTOHHUS W TIPOTYKTOB JICICHHS
OKCTPAKIMEH pacTBOPUTEIEM C TOMOIIbI0 TpuOyTWiadocdara B OpraHHYECKOM
paszbaBurerne.

TexHomorHYeCKHe MPOIECCH HA Pa3IMYHBIX ycTaHOBKax Tuma "llypekc" aHaIOrMYHBI U
BKJIIOYAIOT: HM3MEIBUYCHHE OOITYUCHHBIX TOTUIMBHBIX DJIEMEHTOB, PACTBOPECHHE TOILIMBA,
AKCTPAKIMIO PACTBOPUTEIIEM U XPaHEHUE TEXHOJOTHICCKOMN KUIKOCTH. MOXKET UMEThCS
Takxe 0o0Opy/OBaHME I TETUIOBOW JACHHUTPALMM HUTpaTa ypaHa, KOHBEPCUHM HUTpaTa
TUTYTOHHUS B OKUCh WJIM METaJUI, a TAKXKE JUIs 00pabOTKH KUIKUX OTXOJIOB, COJCPIKAIIUX
MPOMYKTHI JEJICHUS, MO0 TONydeHUs (OPMBI, TPHUTOAHONW IS TMPOIOJDKATEIHHOTO
XpaHCHHWs] WJIA 3aXOPOHCHHUS. OmHako KOHKPETHBIE THIBI H  KOH(PUTYpAIHsI
000pyIOBaHUS, BBIMONHSIIONIETO 3TH (YHKIWHA, MOTYT pa3U4aThCsl Ha Pa3IMIHBIX
yctaHoBkax Tuna "Ilypekc" Mo HECKOJIBbKUM NpUYMHAM, BKIIOYash TUIBl U KOJIUYECTBO
O0JIY4eHHOTO SIEPHOTO TOIUIMBA, MOMJICKAIIETO IepepaboTKe, M IMPEIoiaraeMbli
MPOIECC OCAKICHUS HW3BICKAEMBIX MATEPHUAIOB, a TAaKXKe MPHHIMUIBI OOCCICUSHUS
0C30IaCHOCTH W TEXHUYECKOTO OOCIYXKUBAaHUSA, TPHUCYIIHE KOHCTPYKIIUU ITaHHOM
00CTaHOBKH.

"VcraHoBka IS mepepabOTKM  OOMYYCHHBIX TOIUTMBHBIX 3JEMEHTOB" BKIIFOYAET
000pyIOBaHNE M KOMIIOHCHTHI, KOTOPbIE OOBIYHO HAXOISATCS B TMPSAMOM KOHTaKTE C
OOJYy4CHHBIM TOIUIMBOM M OCHOBHBIMH TEXHOJOTHYCCKHMHU IOTOKAMHU SICPHOTO
MaTepuaia U IpOoAyKTOB JICICHUs, U HEMTOCPEJACTBEHHO YIPABIISIFOT UMHU.

OTH MPOLECCH], BKIIIOYAs MOJIHBIE CHCTEMBI JJIi KOHBEPCHH IUTyTOHHS M MPOW3BOICTBA
METAJUTMYECKOTO TUTYTOHUS, MOTYT ObITh HICHTU(QHUIIMPOBAHEI TI0 MEpaM, IPUHIMAEMbIM
JUIS TIPEAOTBPAIEHUS] OMACHOCTEH B CBSI3M C KPUTHYHOCTHIO (HAIpUMEp, Mepamu,
CBSI3aHHBIMH C T€OMETpHeii), 00IydeHueM (HampuMep, IMyTeM 3aIlUThl OT OOJIyYeHHsI) U
TOKCHYHOCTBIO (HAaIlpUMep, MEpaMu 10 YACPKaHHIO).



3.1.

3.2.

3.3.

[Ipeamersl 00OpymoOBaHMS, HA KOTOPBIE, KaK CUMTAETCS, PACHPOCTpAHICTCS 3HAYCHUE
¢pas3el "u oboOpymoBaHUE, CIENMANBHO TNMPEeJHA3HAYCHHOE WJIM TOATOTOBICHHOE" IS
nepepadoTKU 0OIydIEHHBIX TOIUIMBHBIX 3JIEMEHTOB, BKIIIOYAIOT:

MammHbI 1J1s1 pyOKH 00, Ty4eHHBIX TOIJIMBHBIX 3J1eMEHTOB
BBOJHOE 3AMEYAHUE

Oto 000pymOBaHWE UCHONB3YeTCS [UISI BCKPBITUS OOOJOYKH TOIUIMBA C IICIBIO
MOCIIEAYIONIET0 PACTBOPEHUs OOMYYEHHOTO SJepHOTO Matepuana. Kak mpaswuo,
WCIIONB3YIOTCS CICNUAIbHO NpeHa3HAYCHHBIC, CKOHCTPYUPOBAHHBIC I PYOKH MeTalia
YCTPOHCTBA, XOTsI MOXKET WCIIOJIL30BAThCs W Ooyiee COBEpIICHHOE 000pyJIOBaHHE,
HaTpuUMep Ja3ephl.

JluctaHIIMOHHO ympaBisieMoe O00OpyAOBaHUE, CIEIHMAIBHO MPEIHA3HAYCHHOE WU
MOATOTOBJIICHHOE JIJIi WCIOJB30BAaHUS HA YCTaHOBKE IO TMepepadoTKe, Kak OHa
oTIpesieNieHa BBIMIE, IS PE3KH, PyOKH WM Hape3Kh COOPOK, MyYKOB WM CTepKHEH
OOJIY9IEHHOTO SIIEPHOTO TOILIHBA.

JucconbBepsl
BBOJ/JHOE 3AMEYAHUE

B nucconbBepbl OOBIYHO MOCTYMAeT M3MeENbYEHHOE OTpadoTaBIlee TOIUIMBO. B 3Tmx
0e30macHBIX C TOYKH 3pPEHHS KPUTUYHOCTH pe3epByapax OOIYYeHHBIH SACPHBIHA
MaTepuaj pPacTBOpsETCS B a30THOM KuUCIIOTE, U OCTaroluecs OOpe3Kku 000J04YeK
BBIBOZSITCS U3 TEXHOJOTMUECKOTO MTOTOKA.

BezonacHele ¢ TOYKM 3peHUs] KPUTUYHOCTU Pe3epByaphl (HallpUMep, MaJloTo TUaMeTpa,
KOJBIIEBBIE WM MPSMOYTOJbHBIE PE3EPBYaphl), CIEHUAIBHO MpeJHa3HAUYECHHBIE WU
MMOATOTOBJIEHHBIE [UIS WCIIOJNB30BAaHUS HA YCTAHOBKE IO TmepepaboTke, Kak OHHU
OTIpE/IETICHBl BHIIIE, JIS PACTBOPEHHS OONYYEeHHOTO SJEPHOTO TOIUIMBA, KOTOPHIC
CHOCOOHBI  BBIAEPKUBATH TOPSIUYI0, BBICOKOKOPPO3MOHHYIO IKHAKOCTH W MOTYT
JTUCTAaHIIMOHHO 3arpyaThCsl K TEXHUUECKU 00CTYKUBATHCA.

IKCTPAKTOPHI U 000PYI0BAHNE JIJIsl IKCTPAKIMH PACTBOPUTEIEM
BBOJHOE 3AMEYAHUWE

B skcTpakTOphl ¢ pacTBOpUTENEM TOCTYMaeT KaK pacTBOP OOIYYEHHOTO TOIDIMBA W3
ZUCCOBBEPOB, TAK U OPTaHUYECKHUHA PAaCTBOP, C MIOMOIIHI0 KOTOPOTO Pa3IESAIOTCs ypaH,
IUTyTOHUH M TPOMyKTHl aAeneHus. OOopymoBaHue ISl SKCTPAKIUH PACTBOPHUTEIEM
OOBIYHO KOHCTPYUPYETCS TaKHMM O00pa3oM, 4YTOObI OHO YJOBJETBOPSUIO IKECTKHM
AKCIUTyaTallMOHHBIM TPEOOBAaHUSAM, TaKUM, KaK JJIMTCIBHBIA CPOK CIyX)Obl 0e€3
TEXHUUYECKOTO OOCITYXMBAHUS WIIN JIETKas 3aMEHIEMOCTb, IMPOCTOTA B AKCILTyaTallid U
YIpaBIeHNH, a TAK)Ke THOKOCTh B OTHOIICHWH N3MEHEHHUS TapaMeTpoB TpoIiecca.

CrienualibHO TIpeTHA3HAYCHHBIC FUTH MOATOTOBJIICHHBIC SKCTPAKTOPBI C PACTBOPUTEIIEM,
TakWe, KaK HacaJlOYHbIC WM TyJIbCAIIMOHHBIE KOJIOHHBI, CMECHTEIBHO-OTCTONHBIC
anmapaThl WIK HEHTPOOSKHBIC KOHTAKTHBIC alllapaThl JJIs UCTIOIh30BaHHUS HA YCTAHOBKE
Mo 00paboTKe OOIYYECHHOTO TOIUIMBA. OKCTPAKTOPHI ¢ PACTBOPUTEIIEM IOKHBI OBITH
YCTOWMYMBEI K KOPPO3HMOHHOMY BO3IEHCTBHIO Aa30THON KHCJIOTBL ~ ODKCTPAKTOPHI C
pacTBOpHUTENEM OOBIYHO H3TOTABIMBAIOTCS C COOJIOJAEHWEM YPE3BBIYafHO BBICOKHX
TpeOoBaHMI (BKIIIOYas TPUMCHECHHE CHCIMATbHBIX METOJOB CBAapKH, WHCIICKIIHIA,
o0OecrieueHue W KOHTPOJIb KadeCTBA) U3 MaJOYTICPOIUCTHIX HEPKABCIOIIUX CTalleH,
TUTaHA, MUPKOHUS WIX APYTUX BEICOKOKAYECTBEHHBIX MaTCPHAIIOB.
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3.5.

XuMHnYecKue pe3epByapbl AJs1 BbIIePKUBAHUS WIH XpPaHEeHHUsI
BBOJIHOE 3AMEYAHUE

Ha »Tame skcTpakmum pacTBopuTeiieM 00pa3yrTCs TPU OCHOBHBIX TEXHOJOTHUECKHUX
MOTOKA XUJAKOCTH. Pe3epByapbl JUIS BBIJICPKUBAHUS WIW XPaHCHHUS HCIONB3YIOTCS B
JagpbHEHIIeH 00paboTKe BCEX TPEX MOTOKORB CIICAYIOIIMM 00pa3oM:

a) PacTBOp YUCTOr0 Aa30THOKHUCIOIO YypaHa KOHLICHTPUPYCTCA BbIIIADUBAHUCM U
MPOUCXOOUT IIpOoHECC ACHUTpALlUU, TAC OH NPCBpAllacTCA B OKCHJ ypaHa. TO0T
OKCHJ TOBTOPHO HUCIIOJIB3YCTCA B AACPHOM TOIINIMBHOM IUKIJIC,

b) pacTBOp BBICOKOAKTHBHBIX IIPOAYKTOB JEJIEHUS OOBIYHO KOHLEHTPUPYETCS
BHIMAPUBAHHUEM W XPAHHUTCS B BUAE KOHICHTPUPOBAHHOW >KUAKOCTH.  OTOT
KOHILIEHTPAT MOKET BIIOCIIEICTBUY POWTH BBIIADUBAHKE WU OBITH IPEOOpa30oBaH
B (opMy, IPUTOAHYIO [T XPAHESHUS WM 3aXOPOHCHUS,;

C)  pacTBOp HYHCTOTO HHUTpaTa IUTYTOHUS KOHIEHTPUPYETCS M XPaHUTCS J0
MOCTYIUICHUS Ha JadbHEHIINE 3Talbl TEXHOJOTHYECKOro mpoliecca. B yacTHOCTH,
pe3epByapsl IS BBIACPKUBAHWS WIM XPAaHCHHS PACTBOPOB  ILTyTOHHS
KOHCTPYHPYIOTCS TaKUM 00pa3oM, YTOOBI M30€KaTh CBSI3aHHBIX C KPUTHYHOCTHIO
mpo0iieM, BO3HUKAIONINX B Pe3yiibTaTe M3MEHEHHUI B KOHIEHTpaIuu win Gopme
JTAHHOTO TIOTOKA.

CrneunanbHO NMpeAHA3HAYCHHBIC WX MOATOTOBIICHHBIE PE3ePBYaphl ISl BBIACPKUBAHUS
WIM XpaHEeHUs JUIS WCIOJIh30BAHUS Ha YCTAaHOBKE IO TmepepaboTKe OOIy4YeHHOTO
ToruMBa. Pe3epByapsl Ui BBIACPKUBAHHUSA WM XPAHEHUS JOJDKHBI OBITh YCTOWYHBHI K
KOPPO3MOHHOMY BO3JIEHCTBHIO a30THOW KHUCIOTHL. Pe3epByapsl A BBIACPKUBAHUS WITH
XpaHeHUs] OOBIYHO H3TOTABIUBAIOTCS W3 TaKWX MAaTepHaliOB, KaK MaJOyTJIEpPOTUCTHIE
HEpKaBEIOLIUE CTalli, TUTAH WIA UPKOHUM WM JpYyrue BBICOKOKAUECTBEHHBIC
MaTepUabl. PesepByapel Uiss  BBIIEpKMBaHUS WM XPaHEHUS MOTYT OBITh
CKOHCTPYUPOBAaHBI TakKuUM oOOpa3oM, dYTOOBI WX OIKCIUTyaTallusd W TEXHHYECKOE
oOCTy)XMBaHHE TPOM3BONWINCH OUCTAHIIMOHHO, ¥ MOTYT UWMETh CJEIyIOIIne
0COOCHHOCTH C TOYKH 3PEHUS KOHTPOJIS 32 SIACPHON KPUTUIHOCTHIO!

1)  OoOpHBII SKBUBANCHT CTEHOK WM BHYTPCHHHUX KOHCTPYKIHH PaBEH MO MEHBINEH
mepe 2%, mubo

2)  IIWIMHIPWUYECKHE pe3epByaphl HMEIOT MaKCUMAaIbHBIA  amameTp 175 MM
(7 nroitmoB), MO0

3)  TOpAMOYTONHHBIA WIIN KOJBIIEBON pe3epByap UMEET MAaKCUMATLHYIO MMTUPHHY 75 MM
(3 mroiima).

CucremMa KOHBEPCHH HUTPATA IJIYTOHUSI B OKCH/L
BBOJIHOE 3AMEYAHUE

Ha OonbIIMHCTBE YCTaHOBOK IO TepepabOTKE 3TOT KOHEYHBIM MPOIeCC BKIFOYACT
KOHBEPCHIO pacTBOpa HUTpATa IUTYyTOHUS B JABYOKHCH TUTYTOHHUS. B 4YMCIIO OCHOBHBIX
OTepalMii  ATOrO0 Tporecca BXOMAIT: XpaHCHHE W KOPPEKTHPOBKA HCXOIHOTO
TEXHOJIOTHYCCKOr0 MaTepHajia, OCaXKICHHUE M pa3leICHUE TBEPION M JKUIAKOW (asbl,
MpOKaJMBaHUE, OOpaImIeHWe ¢ TMPOAYKTOM, BCHTWJIAIMSA, OOpaieHHue C OTXOJaMH |
YIPaBICHHUE MPOIECCOM.

3aMKHYThIE CHCTEMBI, CIIEIMaJbHO NpPEAHA3HAYCHHBIE WM TOJTrOTOBJICHHBIE IS
KOHBEPCHH HHUTpAaTa IUTYTOHHS B OKCHJI IUTyTOHHUS, B YACTHOCTH, 00OpPYIOBaHHBIE TAaKUM
o0pa3om, 4TOOBI M30€XKaTh MOCTHIKECHHS KPUTHYHOCTH U PaTUAIlMOHHBIX 3P (EKTOB, a
TaK)Ke CBECTH K MUHUMYMY OTIACHOCTH, CBSI3aHHBIC C TOKCUYHOCTBIO.



3.6.

5.1.

CucreMa KOHBEPCHH OKCHA INIYTOHHA B METAJLI
BBOJHOE 3AMEYAHUE

DTOT TIpoItecc, KOTOPBIM MOXKET OBITh CBSI3aH C YCTAHOBKOM IO TIepepabOoTKe, BKIIOYAET
(dTopupoBaHUE JIBYyOKHUCH IUTYTOHHS, OOBIYHO C TIPUMEHEHHEM BBICOKOAKTHBHOTO
(TopucToro BoJIOpoa, C IENbI0 MOMyYeHUsT PTOPUA TUTYTOHHS, KOTOPBINA BIOCIIEJICTBUN
BOCCTAHABIIMBACTCS C TIOMOINBI0 METAJUIMYECKOTO KaNbIUS BBICOKOW YHUCTOTHI [0
MOJTyYSHUS] METAITMYECKOTO TUIYTOHUS W (TOPUAA KANbLUs B BHJE IUTaka. B gucmo
OCHOBHBIX OIEpalMii JaHHOTO Tpollecca BXOAAT:  (TopupoBaHHE (HAmpuUMeEp, C
NpUMEHEHUEM 00O0PYIOBaHMUs, COJIEPKANIET0 OJaropoHbIe METAIIIBI HITH 3aIUIIEHHOTO
NOKPBITHEM W3 HHX), BOCCTaHOBJICHHE MeTala (HampuUMep, ¢ TNPUMEHEHHEM
KepaMU4eCKUX TUTJICH), BOCCTAHOBIICHHE IIJIaKa, 0OpanieHne ¢ MPOoyKTOM, BEHTHIISIINS,
oOpallieHue ¢ 0TXOJIaMU | YIIPaBJICHUE TPOIIECCOM.

3aMKHYThIE CHUCTEMBI, CICIHAIbHO TIPEAHA3HAUCHHBIC WM MOATOTOBICHHBIC IS
MPOU3BOJACTBA METAUIMYECKOTO IUIYTOHUS, B YaCTHOCTH, OOOPYIOBAaHHBIE TaKUM
o0Opa3oM, 4TOOBI M30€XKaTh MOCTHKCHHS KPUTHYHOCTH M PaTUAIMOHHBIX 3P (HEKTOB, a
TaKXKe CBECTH K MUHUMYMY OIACHOCTH, CBSI3aHHBIC C TOKCHYHOCTEIO.

YCTaHOBKH JJI151 U3rOTOBJICHHS TOIIMBHLIX )JIEMEHTOB
"YcTaHOBKa TSl U3TOTOBJICHUS TOTUTHBHBIX AJIEMEHTOB" BKIIFOYAaEeT 000pPYTIOBAHKE:

a) KOTOpPO€ OOBIYHO HAXOJUTCS B HEMIOCPEACTBEHHOM KOHTAKTE C TEXHOJIOTHYCCKHM
MOTOKOM SIJICPHOTO MaTepualia MM HEeMOCPEACTBEHHO 00padaThIBaeT €ro, WiTh XKe
YIpaBIseT UM, HIIH,

b) KOTOPOE TePMETH3UPYET SACPHBIA MaTepHall BHyTPH 000TIOUKH.

YcTaHoOBKM Ui pa3lejieHHsi HM30TONOB YypaHa u o0OpydoBaHUe, KpoMe
AHAJTUTHYECKUX NPUOOPOB, CNENUATBHO NPeJHA3HAYEHHOE WJIM IOAT0TOBJIEHHOE
JIJISL DTOTO

[IpenmeTsr 00OpyMOBaHMS, HAa KOTOpHIC, KaK CUYHMTACTCS, PACIPOCTPAHSCTCS 3HAUCHUC
dhpazbr "obopymoBaHue, KpoMme AHATUTHYCCKUX  TpHOOPOB, CIIEITHATHHO
MpeHa3HaYeHHOE WM MOATOTOBICHHOE" JIJISl pa3JielieHHs] H30TOIOB ypaHa, BKIIIOYAlOT B
ceost:

TI'azoBbIe ueHTpm])yrn " y3JIbl U KOMIIOHE€HTBI, CIICHUAIBHO IPEeIHASHAYCHHbIC WIH
MOATOTOBJECHHBIC AJIA UCIIOJb30BAHHUSA B I'a30BbIX ueHTpnq)yrax

BBOJHOE 3AMEYAHUE

I'azoBas neHTpH(dyra 0OBIYHO COCTOUT U3 TOHKOCTEHHOTO(BIX) HMIUHAPA(OB) AHAMETPOM
or 75 mm (3 moiima) mo 400 mm (16 Ar0itMOB) C BepTHKAIBHOW ICHTPATLHOW OCHIO,
KOTOpHIH(e) ToMmemieH(BI) B BaKyyM H BpammacTcs(FOTCS) C BBICOKON OKPYKHOM
ckopocthto mopsinka 300 m/c wmimm Oomee.  Jlnms mocTrkeHUS OOJBIION CKOPOCTH
KOHCTPYKITMOHHBIC MaTEPHAJbl BPAIIAIOIIUXCS KOMIIOHCHTOB JIOJDKHBI UMETh BBICOKOE
3HAYCHHE OTHOIICHUS MPOYHOCTH K IUIOTHOCTH, a POTOpHAs cOOpKa U, CJIEOBATENBHO,
OTJCNbHBIC €€ KOMIIOHEHTBI JIOJDKHBI M3TOTOBISTHCS C BBICOKOW CTEIEHBIO TOYHOCTH,
9TOOBI pa3dayianc ObUT MUHHUMANBHBIM. B oTimune OT Apyrux HEeHTpudyr rasopas
neHtpudyra st oboramieHHs — ypaHa ~ HMEET BHYTPH  POTOPHOM  Kamepbl
Bpalawyrcs(uecs) meperopoaky(u) B popme Tucka U HETIOABIKHYIO CHCTEMY TTOIauu
n otBoja raza UF6, cocrosiyro mo MeHbIIeH Mepe U3 TpeX OTACIbHBIX KaHAJIOB, J[BA W3
KOTOPBIX COCUHEHBI C JIOMIATKaMH, OTXOJSIIUMHU OT OCH POTOpa K NepuepuiiHON 4acTh
poTOpHOH Kamepbl. B BakyymMe HaxXoIUTCS TakkKe psJi BaKHBIX HEBPAIAIOIINXCS
3JIEMEHTOB, KOTOPBIE, XOTSI H UMEIOT 0COOYIO KOHCTPYKIIUIO, HE CIIOKHBI B U3TOTOBJICHUU
W HE M3TOTOBISIOTCS M3 YHUKAIbHBIX MaTepHanoB. [leHTpudyxkHas ycTaHOBKA, OJJHAKO,
TpeOyeT OOJBINOro YKcia 3TUX KOMIIOHCHTOB, TaK YTO MX KOJMYECTBO MOXKET CITYKUTh
Ba)KHBIM WH/IMKATOPOM KOHEYHOTO MCIIOJIb30BaHUS.



5.1.1.

Bpamarommecss KOMIIOHEHTBI
a) [TonmHbIe poTOpHBIE COOPKH:

ToHKOCTEHHblE LIIMHAPBI MM DSl COSAMHEHHBIX MEXIy COOOH TOHKOCTEHHBIX
LWINHIPOB, U3rOTOBJIEHHBIX U3 OAHOIO WM 00jee MaTepHaJOB C BBICOKUM 3HAYCHHUEM
OTHOIIICHUSI MPOYHOCTH K  IDIOTHOCTH, VyKazaHHeXx B [IOSACHUTEJIBHOM
3AMEUYAHUN k Hacrosimemy paszeny. CoequHeHHE IMIMHIPOB MEXIY COOOH
OCYIIECTBIISIETCS, TPU MOMOIIM THOKMX CHIB(GOHOB WIHM KOJICL, ONHMCAHHBIX B YacCTH
5.1.1. c) Hwxke. CoOpaHHBIH pOTOp UMEET BHYTPEHHIOIO(1€) MEPEropoAKY (1) U KOHIIEBEIE
y37bl, onucaHHble B yacTaxX 5.1.1.d) u e) Hmwke. OpHako mojiHas cOOpKa MOMKET OBITh
[IOCTaBJICHA 3aKAa3UUKY B YaCTUYHO COOpaHHOM BUJIE.

b) PoTopHblie TpyOBI:

CrneumanbHO NpPEIHA3HAUCHHBIE WM MOATOTOBJICHHBIE TOHKOCTEHHBIC LIUIUHAPHI C
TomuHoN cteHku 12 mm (0,5 mroiima) winm MeHee, nuaMeTpoM ot 75 mwm (3 mroiimMa) 10
400 MM (16 mOWMOB), M3TOTOBJICHHBIE M3 OJHOTO WM 0OJiee MaTepUaliOB, UMEIOIINX
BBHICOKOE 3HAaUYE€HHWE OTHOMIEHWS TMPOYHOCTH K  IUIOTHOCTH, YKa3aHHBIX B
[NOACHUTEJIbBHOM 3AMEYAHWMU k HacTosIeMy pasneny.

c) Kosbiia uiau cuinb(OHBI:

KoMmoHeHThI, crnenuanbHO TNpeAHAa3HAYCHHBIE WU IIOATOTOBJICHHBIC JJI CO3JaHUS
MECTHOW OIOpBI JJIE POTOPHOH TPYOBl WJIM COCAWHEHUS psAa POTOPHBIX TPYyO.
CunbpOHBI TPECTABISAIOT COOOH KOPOTKHME NWJIMHIAPHI C TOJNIIMHOH CTEHKU 3 MM
(0,12 mroiima) wim MeHee, auameTpoM oT 75 MM (3 mroiima) mo 400 mm (16 aroiiMoB),
MMEIONTNX OJUH rodp U M3rOTOBIEHHBIE M3 OAHOTO M3 MaTEpHUajOB, MMEIOIINX BHICOKOE
3HAYCHHUE OTHONICHHS MPOYHOCTH K IUIOTHOCTH, ykaszaHHbIX B [IOSCHUTEJIBHOM
3AMEYAHUMU k nacTodieMy paszieny.

d) [Meperoponku:

KomnonenTsr B gopme mucka quamerpoM ot 75 MM 1o 400 mm (ot 3 mo 16 mroiimoB),
CHETMaIbHO NpeJHa3HAuYeHHBIE WM TOATOTOBJICHHBIE ISl YCTAHOBKU BHYTPH POTOPHOU
TpyObl TEeHTpU(YTH ¢ T1eTbI0 H30JIUPOBATh BBIMYCKHYIO Kamepy OT TJIaBHOH
pa3eNuTeNbHOM KaMepbl M B HEKOTOPBIX CIIydasxX sl yIydHIeHHS OUPKYISAIUU Tas3a
UF6 BHYTpH T7aBHOH pa3neluTeNbHON KaMephl pOTOPHOM TPYOBI M M3TOTOBJICHHBIE U3
OJTHOTO W3 MAaTepUaJIOB, HMMEIOIIUX BBICOKOE 3HAYEHHE OTHOLIEHMsI MPOYHOCTH K
motHocTH, yYKka3zaHHbIX B [IOSICHUTEJIBHOM 3AMEYAHUNMU k HacToseMy pas3neny.

e) Bepxuue/HmKHNE KPBIIIKH:

KomMmmonenTsl B popme aucka auamerpoMm oT 75 mm (3 aroiima) mo 400 mm (16 aroiimoB),
CHELUAIBHO IPEIHA3HAYEHHbIE WJIM IOJrOTOBJIEHHBIC TaKUM O0pa3oM, 4TOOBI TOYHO
COOTBETCTBOBATh AMAMETPY KOHIIOB POTOPHON TpyOBI M Onaromaps 3TOMY YyIepKHBaTh
UF6 BHyTpu ee. OTH KOMIIOHEHTBI MCIONB3YIOTCS IUISL TOTO, YTOOBI IMOJAEPKUBATD,
yIEpKUBAaTh WM COAECpKaTh B ce0e Kak COCTaBHYIO 4YacThb 3JEMEHTHl BEPXHErO
HNOJIIMIHMKA (BEpXHsAA KpBIIIKA) WIM CIYyXKUTb B KadecTBE HECyLed 4YacTH
BPALIAIOLIUXCST 3JIEMEHTOB JJIEKTPOABUTATENII M 3JIEMEHTOB HIKHETO IOALIMITHUKA
(HWXKHSISL KpBILIKA), ¥ U3TOTOBIIIOTCS M3 OJHOIO W3 MAaTEpHalioB, UMEIOLIMX BBICOKOE
3HAUEHUE OTHOLIEHHWS MPOYHOCTH K IUIOTHOCTH, yKkazaHHbIX B [IOSACHUTEJIbBHOM
3AMEYAHUMU k nacrosemy pasaerty.



5.1.2.

[TOACHUTEJIbBHOE 3AMEYAHUE
J1ist Bpamaomuxcs KOMIIOHEHTOB IIEHTPU(YT HCIOIB3YIOTCS CIEAYIOUIIE MaTepUabl:

a)  MapTCHCHTHOCTApPCIOIIUE CTAJM, UMEIOIINE MAKCHMAIbHBIA TMpenes MPOYHOCTH
Ha pactsoxerne 2,05 x 10° H/m* (300 000 byHT/KB. mroiim) wiu Goree;

b)  amfOMHUHHEBBIC CIUIaBBI, HMEIOIINE MAKCUMAIbHBI Tpeaea MPOYHOCTH Ha
9 2 v
pactsokenue 0,46 x 10° H/m™ (67 000 dyHT/KB. mroiiM) wiu 6osiee;

c) BOJIOKHUCTBIC (HUTEIIOMOOHBIC) MaTepHalbl, MPUTOTHBIC IJIS WCIOJB30BAHUS B
KOMIIO3UTHEIX CTPYKTypaxX W UMEIONINE 3HAYCHUsS YACIbHOTO MOMYJSI YIPYTOCTH
12,3 x 10°M mmm Golee M MAKCHMAIBLHOTO YACIBHOTO IpEeNna MPOYHOCTH Ha
pactsoxenue 0,3 x 10° M mmm Goree ("yIenbpHBIH MOAYIbh YOPYTOCTH" - 3TO MOJYJIb
IOnra B H/Mz, JICICHHBIN Ha yIENbHBIN BeC B H/M3; "MaKCUMaJbHBIA YACITbHBIN
MpejieNT MPOYHOCTH Ha PacTsHKEeHHE' - ATO MaKCHMANbHBIN Mpeies MPOYHOCTH Ha
pactskenne B H/M®, neseHHbIH Ha yaenbHblil Bec B H/M'.

CraTHuecKHe KOMIIOHEHTHI
a) TTommUmHUKY ¢ MATHUTHOM IIOABECKOIL:

CrienualibHO  TpeTHA3HAYCHHBIC WM  MOJTOTOBICHHBIC IOAIIUITHUKOBEIC — Y3IIBI,
cocTosMe W3 KONBIEBOTO MarHWTa, WOJBEIIEHHOT0O B 000iMe, coaepKaIiei
nemndupyrornyo cpexy. OOoiima wu3rotoBisiercs u3 crtoiikoro k UFs martepuana
(cm. TIOSACHUTEJIBHOE 3AMEYAHUE k pazgemy 5.2.). Maraur COeawHSCTCS C
MOJIFOCHBIM HAKOHEYHHKOM WJIM BTOPBIM MArHUTOM, YCTaHOBJICHHBIM Ha BEpXHEH
KpHIIIKe, OmHMcaHHOW B pasnene 5.1.1.¢). MarHuT MoXeT uUMeTh (GOopMy KOJbIa C
COOTHOIICHHEM MEXAYy BHEIIHMM ¥ BHYTPCHHUM JMAMETpaMH, MCHBIIUM WIH
paBHbIM 1,6:1. Marautr MOXeT HMeTh (OopMy, OOCCICUHBAIONIYI0 HAYAIHHYIO
nponuraemocts 0,15 Tu/m (120 000 enunu, CI'C) unmm  Oojiee, WM OCTATOYHYIO
HaMarHn4eHHOCTh 98,5% wnmm Ooinee, WK MPOW3BE/IEHNE WHIYKIIMH Ha MaKCHMAaJbHYIO
HanpsokeHHocth mons 6omee 80 kJDk/m (107 T'c.D).  Kpome OBGBIYHBIX CBOMCTB
MaTepuaia, HeOOXOIUMBIM MPEABAPUTEIIEHBIM YCIOBUEM SIBIISETCS OTPaHHUYCHHUE OYCHb
ManbiMu gonyckamu (MeHee 0,1 MM mim 0,004 mroiiMa), OTKIIOHEHHSI MATHUTHBIX OCEH OT
TeOMETPUYECKUX OCel Win o0ecrieueHrne 0co00i TOMOTEHHOCTH MaTepraja MarHHTa.

b)  IommmnHuky/nemidepsr:

CrienmanbHO TpeIHA3HAYCHHBIC MIIA TTOATOTOBIICHHBIC MOIIIUITHUKN, COMEPIKAIITNE Y3eI
OCH/YIUIOTHUTEIBHOE KOJBIIO, CMOHTHUPOBAaHHBIA Ha jgemrdepe. Ocp  00BIYHO
MpEeICTaBIsIeT COO0H Ba U3 3aKaJICHHOW CTaJld C OJTHUM KOHIIOM B (popMme nonychepsl, U
CO CpEICTBaMU IIOJICOCIMHEHUS K HIDKHEH KpBINIKE, OMUCAaHHON B paszene 5.1.1. ¢), Ha
npyrom. Bai, ogHako, MOXXET OBITh COCTUHEH C THAPOIWHAMHYECKAM IOIITAITHUKOM.
Konbio wumeer ¢opmy TabnaeTku ¢ mnoaychepuuyeckuM yriyOJIeHHEM Ha OJHOMN
MMOBEPXHOCTH. DTH KOMIIOHEHTBI YaCTO IOCTABIISIOTCS OTICIBHO OT AeMIidepa.

c) MounekynspHbIe HACOCHI:

CrnenManbHO TMpenHa3HAYCHHBIE WM MOArOTOBJICHHBIE IMIMHIPHI C BHITOUCHHBIMH WM
BBIJIABICHHBIMI BHYTPH CIHPaJbHBIMH KaHaBKaMH M C BBICBEPJCHHBIMH BHYTPH
OTBEPCTHSIMH. THIIOBBIMH pa3MepaMu ABISIOTCS CIEAYIOIINe: BHYTPEHHHUH AHAaMETpP OT
75 MM (3 movima) mo 400 MM (16 mroiimoB), TommuHa cTeHKHA 10 MM (0,4 mroiima) wmm
Oonee, C MIMHOH, paBHOW muaMeTpy wiau Oojbine.  KaHaBKu OOBIYHO HWMEIOT
NPSAMOYTOJIHOE TToNiepedHoe ceueHne u ramyouny 2 mm (0,08 mroiima) nnm Gonee.



5.2.

d)  Cratopsl gBUraTENei:

CrienualibHO TIpeIHa3HAYCHHBIC WM TOATOTOBJICHHBIC CTATOPHI KOJBIEBON (OPMBI IS
BBICOKOCKOPOCTHBIX MHOTO(a3HBIX TUCTEPE3UCHBIX (mmm PEaKTUBHBIX )
ANIEKTPOIBUTATENIEH TEPEMEHHOTO TOKa JIJIsl CHHXPOHHOW pabOThI B YCIOBUSX BaKyyMa B
nuamnazone dactor 600-2000 I'm u B gmamaszone mommHOocTedd 50-1000 BA. Cratopsr
COCTOSIT U3 MHOTO(a3HBIX OOMOTOK Ha MHOTOCJIOIHOM KEJIC3HOM CEPJICYHUKE C HU3KHMH
MOTEPSIMHU, COCTABJICHHOM M3 TOHKUX TUIACTHH, 00bIYHO TommHo# 2,0 MM (0,08 mrotiMa)
WM MCHEe.

e) Kopmyca/npueMHUKH HEHTPUPYTH

KommnoneHTsI, cienuaibHO MpeaHa3HaueHHbIE WIH MOATOTOBJICHHBIE U Pa3MEIIeHUs B
HUX COOpKH pOTOpHOHM TpyOBhl razoBoil meHTpudyru. Kopmyc cocTOHMT H3 KECTKOTO
OWIMHIAPA ¢ TonmmuHoN cteHKu 1o 30 MM (1,2 miolima) ¢ mpeun3noHHO 00pabOTaHHBIMHU
KOHI[AaMH JUISI YCTAHOBKH TOJAIIUITHUKOB U C OJHUM WJIM HECKOJBKUMH (hIaHIIAMU IS
MoHTaka. (OOpaboTaHHBIC KOHIBI MapaJIeTbHBI IPYr APYrY W TMEPIEeHAMKYJISPHEI
MIPOIONIBbHON ocH muuHApa B ipenenax 0,05 rpamgyca ninm menee. Kopiryc MoXKeT Takxke
MPEICTaBIATH CO00I KOHCTPYKIIMIO SIMEUCTOTO THTIA ISl Pa3MEIIEeHUs B HEM HECKOJIBKHUX
poTopHBIX TpyO. Kopmyca u3rotaBimmBaioTcs U3 MaTepuaioB, Koppo3uecTorkux K UFs,
WM 3aIIUIMIAI0TCS TOKPHITUEM U3 TAKMX MaTepHAIIOB.

f) JloBymikwu:

CrienualibHO TIpeiHa3HAYCHHbBIC WIIH MOATOTOBJICHHBIC TPYOKU BHYTPECHHHM JTHAMETPOM
mo 12 mm (0,5 mroiima) s m3Biedenns raza UFq u3 poTopHO# TpyOBI 10 METOAY TPYOKH
[Turto (T.e. ¢ oTBepcTHEM, HAMMPABIEHHBIM HA KPYTrOBOM MOTOK Ta3a B pOTOPHOM TpyOe, K
MIPUMEPY, MOCPEICTBOM HM3THOa KOHIA PamyaibHO PACIIONIOKEHHOW TPYOKH), KOTOPBIC
MOKHO TPUKPEINUTH K IICHTPAIILHON CHCTEME U3BJICUCHUS Ta3a. TpyOKH U3rOTOBIICHBI U3
MatepuanoB, kopposuectorkux K UF,, wnm 3amuimarorcs TOKPBITUEM W3 TaKHUX
MaTepHasoB.

CnenuajibHo npeaHasHa4Y€HHbIC UJIX MOATOTOBJIECHHBIC BCIIOMOIraTe€/JIbHbIC CUCTEMBI,
060pyz1013a1me H KOMIIOHCHTBI Jd HCIOJb30BAaHUA Ha ra3oueHTpmby>Kﬂoﬁ
YCTAaHOBKE 110 o0oraneHuIo

BBOJHOE 3AMEYAHUE

BcnomoraTensHbie  cHCTEMBI, OOOPYJIOBAaHWE W KOMIIOHEHTHI Ta30leHTPUDYKHON
YCTaHOBKH TI0 OOOTAIICHUIO TPEJCTABIISIOT COOOW CHCTEMBI YCTAaHOBKH, HEOOXOIMMBIC
s onaun UFg B meHTpudyrn, AMs CBA3M OTAENBHBIX HEHTPUYT MEXTy CO00il C IeNbI0
00pa3zoBaHMs KacKaloB (MU CTYTICHEH ), 9TOOBI TOCTHYL 00Jiee BEICOKOTO O0OTAICHUS U
mBieub 'mpoaykt" u "xBoctel' UFs w3 mentpudyr, a Takke 000pyIOBaHUE,
HEeoOXOaUMOe JJIsi TpPHUBEICHUS B JACHCTBHC USHTPU(DYr WIH JUIsl  YIOpPaBICHUS
YCTaHOBKOM.

Oo6bryH0 UF ncnapsiercst U3 TBEpABIX BEIICCTB, MOMEIIEHHBIX BHYTPH IMOJIOTPEBACMBIX
aBTOKJIABOB, W TMOJAeTCs B razoo0pasHoi (opme K IEHTpUPYraM uepe3 CUCTEMY
KOJUICKTOPHBIX TpyOorpoBoaoB kackama. "lIpoxykt" u "xBoctel" UFg, moctynatontue n3
neHTpudyr B BUAE Ta3000pa3HBIX TMOTOKOB, TAaK)KE TIPOXOIAT dYepe3 CHCTEMY
KOJUICKTOPHBIX TPYyOONPOBOJIOB KacKaja K XOJIOJHBIM JIOBYIIKaM (pa0oTaronuM IpH
temmnepatype okoso 203 K (-70°C)), rae OHH KOHICHCHPYIOTCSA M 3aT€M IMOMEIIAIOTCS B
COOTBETCTBYIOIINE KOHTCHHEpPHI M TPAaHCIOPTHUPOBKM WM XpaHEHWs. Tak Kak
yCTaHOBKA IO OOOTAlllEeHHI0 COCTOMUT M3 MHOTHX ThICSY IIEHTPU(PYT, COOpaHHBIX B
KacKaJbl, CO3/Ial0TCSI MHOTOKMJIOMETPOBBIE KOJUIEKTOPHBIE TPYyOOIPOBOIBI KAaCKaJOB C



5.2.1.

5.2.2.

5.2.3.

5.24.

THICSIYaMHU CBAPHBIX IIBOB, MMPHYEM CXEMa OCHOBHOW YacTH WX COSAMHCHUN MHOTOKPATHO
noBTopsiercsa. OO0OpynOBaHUE, KOMIIOHEHTHI U CUCTEMBI TPYOOIIPOBOAOB M3TOTOBISIOTCS
¢ COOIOICHNEM BBICOKHMX TPEOOBAaHU K BAKyyM-TUIOTHOCTH M YUCTOTE 0OPaOOTKH.

CucTteMbl moga4uu/cucTeMbl 0TBOAA "'mpoaykTa’ u "XBoCTOB"

CHCI_[I/IaJIBHO MMPpEAHA3HAYCHHBIC WM IIOATOTOBJICHHBIC TCEXHOJIOTMYCCKUEC CHCTEMEI,
BKIIIOYArOIIne:

NHUTAIOLINE aBTOKJIABHI (WJIM CTaHIMHK), HcHonb3yemble 1t nogaun UFg B kackaasl
uentpudyr npu gasnennu 1o 100 klla (15 dynTt/kB.ar0#M) 1 ipu ckopoctu 1 Kr/4
nim 0oJiee;

JecyOIMMaTophl (MM XOJNOTHBIE JIOBYIIKH), UCTIONb3yeMble s BiBeneHns: UFg
u3 KackagoB npu gaBieHud A0 3 klla (0,5 dyHr/kB.mokiM).  JlecyOnmumaTopsl
crioco6ubI oxnaxaaTsest 10 203 K (-70°C) u HarpeBathest 10 343 K (70°C);

CTaHIMK "TIpoaykTa" M "XBOCTOB", mcmoib3dyemble g nepeMemnienns UFg B
KOHTEHHEPBHL.

OTta ycTaHoBKa, 000pymOBaHHE W TPYOOIIPOBOILI IOJHOCTHIO HM3TOTABIMBAIOTCS W3
croikux kK UFg MarepuanoB WM  3allUIIAIOTCS  TOKPBITUEM W3 HHX
(cm. ITIOSICHUTEJIBHOE 3AMEYAHUE « panHOMYy pa3gelny) ¢ COONIOACHHEM
BBICOKHX TPeOOBaHUH K BaKyyM-IDIOTHOCTH M YUCTOTE 00paOOTKH.

ManuHHBbIe CHCTEMBI KOJLUIEKTOPHBIX TPYOONPOBOIOB

CrnenuanbHO TpegHa3HaYCHHBIE WM TOATOTOBJICHHBIE CHCTEMBI TPYOOIPOBOIOB H
KoJutekTopoB aist ynepskanusi UFq BHyTpH LEHTpUQYXKHBIX KacKagoB. OTa CeTbh
TpyOOIIPOBOJOB OOBIYHO TPEICTABISACT COOON CHCTEMY C "TPOWHBIM" KOJUICKTOPOM, U
KaxJas LeHTpudyra coelrHeHa ¢ KaKIbIM N3 KOJUIeKTopoB. CremoBaTenbHO, cXema
OCHOBHOW YacTH HUX COEIWHEHUs MHOTOKpaTHO moBTOopsercs. OHa MOJHOCTBIO
nsrotaBnuBaercss u3 croiikux k UFg wmarepuanos (cm. [NOSCHUTEJIBHOE
3AMEUYAHUE «x HacTosimieMy pas3aeny) C COONIOJEHHEM BBICOKHMX TpeOOBaHHH K
BaKyyM-TUIOTHOCTH M YUCTOTE 0OpaOOTKH.

Macc-cneKTpoMeTpbl/UcTOYHUKH HOHOB 17151 UFg

CrnenuanbHO NpeJHa3HAaYeHHbIE WM IIOATOTOBIEHHBIE MarHUTHBIE WIN KBaJApYIOJIbHbIE
Macc-CIIeKTPOMETPHI, CIIOCOOHBIE TPOU3BOIUTD MPSIMOI 0TOOP Mpob MmojaBacMoi Macchl,
"mpoaykTa" wim "xBocToB" M3 ra3oBbIX MoTOKOB UF¢ 1 00xanaromue mogHeIM HAOOpOM
CIIEIYIOINX XapaKTEPUCTHK:

1. yAeNbHAs pa3periaromnias CriocoOHOCTh 1Mo Macce cBhime 320;

2. COACpKAT HMCTOYHMKH HOHOB, HM3IOTOBJICHHBIC K3 HHUXpOMa HJIM MOHCIA WA
3aIMUIICHHBIC IMTOKPBITUEM U3 HUX, WU HUKCIINPOBAHHBIC,

3. COACPIKAT NOHU3AITMOHHBIC UCTOYHUKHU C 60M6ap,Z[HpOBKOI>’I DJICKTPOHAMU;;

4. COACPIKAT KOJIJICKTOPHYIO CUCTEMY, IIPUTOAHYIO IJIA U30TOIMHOI'O aHAJIMU3a.
IIpeodpa3zoBaTen 4acTOTHI

[Ipeobpa3oBareny 4YacTOTHl (TakKe M3BECTHBIE KaK KOHBEPTOPHI WM WHBEPTOPHI),
CHECIUANLHO TIpEJHA3HAYEHHBIC WJIM TIOATOTOBICHHBIC JIUISI TUTAHUS CTaTOpPOB
IBUTATENICH, ONpEneiIeHHBIX B moamyHkTe 5.1.2.d), WM dYacTH, KOMIIOHEHTHI W
MmoncOOpKM TakWX TpeoOpa3oBaTeneid YacTOThl, OO0JaJaronlie TONMHBIM HabopoM
CIIEYIOIINX XapaKTEPUCTHUK:
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5.3.

5.3.1.

5.3.2.

1. MHoTo(a3HbIH BeIX0[ B tuana3one ot 600 mo 2000 I';

2. BBICOKast CTAOMIBHOCTH (CO cTabmmu3arueit yactoTsl Jrydrie 0,1%);
3. HU3KHE HeMMHEHHbIe UCKaXkeHus (MeHnee 2%);
4, ko3 durueHt moseznoro aercTus cebitre 80%.

[NOACHUTEJIBHOE 3AMEYAHUE

[lepeuncnenHoe Bbimie O0OPYAOBaHHME BCTYMAeT B HEMOCPEICTBEHHBIH KOHTAaKT C
TexHonornueckuM razoM UF¢ uiam HemocpeIcTBEHHO yHpaBisieT padoTol ueHTpudyr u
NPOXOKACHUEM T'a3a OT HEHTPUYTH K HEHTpU(yre 1 U3 Kackaaa B KacKaJl.

Kopposzuectoiikue k UFs maTepuanbl BKJIIOYAIOT HEP)KABEIONIYIO CTallb, aJIOMUHUMN,
QITIOMUHUEBBIC CIUIaBBl, HUKEIh WM CIDIaBhI, coaepxkarue 60% u 6onee HUKEIS.

CrnenuainbHO NpeJHA3HAYEHHbIC WU MOAr0TOBJIEHHbIe COOPKH M KOMIIOHEHTbI 11
HCII0JIL30BAaHUS NPH ra3oaupdy3noHHOM 000raleHnn

BBOJHOE 3AMEYAHUME

I[pu razomuddy3MOHHOM  METOJIE  pa3jieliecHuss H30TONOB  ypaHa  OCHOBHOIM
TEXHOJIOTHUECKON COOpKO# SIBJISETCSA CHCHMAIbHBIA HOPUCTBIN razoauddy3noHHBIH
Oapbep, TEIUIOOOMEHHUK IS OXJIXKJICHUS ra3a (KOTOpBIM HarpeBacTcs B TpoIlecce
CKaTWs), VIUIOTHUTENBHBIC KJIAllaHbl W PETYJIMPYIOIIHME KJAlaHbl, a TaKkKe
TPYyOOTIPOBOIBL. [Mockonpky B Ta30aUQQy3MOHHON TEXHOJIOTUU UCHOJIB3yeTCs
mectudropucteii ypan (UFg), Bce oOopymoBanue, TPyOOIIPOBOABI W IMOBEPXHOCTH
M3MEPUTETHHBIX MPHOOPOB (KOTOpPBIE BCTYMAIOT B KOHTAKT C Ta30M) JIOJDKHBI
M3TOTaBIMBATHCS U3 MAaTepHajoB, COXPAHSIOMHUX CTaOWIbHOCTh Tpu KoHTakTe ¢ UFg.
lazomuddy3nonHas ycTaHOBKA COCTOUT U3 Psifia TAKMX COOPOK, TaK YTO MX KOJIUYECTBO
MOJKET OBITh BAXKHBIM ITOKa3aTelIeM KOHEUHOT'O TIPeTHA3HAUCHUSI.

I'azonu¢ ¢y3nonnnie 6apbepsl

a) CrenmanbHO TIpeIHA3HAYCHHBIE WM TOATOTOBICHHBIE TOHKHE, TOPHCTHIE
GuabTpsl ¢ pazmepom mop 100-1000-A (arrctpem), Tommmuo# 5 MM (0,2 mroiiMa) HiH
MEHbBIIIC, a 1A Tpyouateix ¢opMm amamerpoM 25 MM (1 groliM) WM  MEHBIIE,
W3TOTOBJICHHBIC W3 METAUIMYECKUX, ITOJIMMEPHBIX WIH KEPAMUYECKHUX MAaTEpUAIIOB,
kopposuectoikux k UF, u

b) CICIMALHO TOATOTOBJICHHBIC COCIWHEHHUS WIIM TOPOIIKU JUISI HU3TOTOBJICHUS
Takux (UIBTPOB. Takue COCAMHEHUS M IMOPOIIKHM BKJIIOYAKOT HUKEIb WM CILIABBI,
conepxammue 60% nau 60Jee HUKEIST, OKCH aTFOMUHUS WK cTolikue kK UF¢ moaHOCTRIO
(TopupoBaHHBIE YTIIEBOJOPOIHBIE MOIUMEPHI ¢ YUCTOTOH 99,9% nmm Gonee, pazmepom
gactull MeHee 10 MKM U BBICOKOW OJHOPOIHOCTHIO YACTHI[ MO KPYHMHOCTH, KOTOPHIC
CHEIMATILHO MOTOTOBIICHBI JIJIsl U3rOTOBIICHUS ra30audPpy3noHHBIX OapbepoB.

Kameps! nu¢pdy3opos

CriernaibHO TIpeHA3HAYCHHBIC WM IOJTOTOBJICHHBIC TEPMETHYHbBIC IMITHHIPUICCKUE
cocynsl muamerpom Ooiree 300 mm (12 mroiimoB) u mmHON 601ee 900 MM (35 aroiiMoB),
WIN TIPSIMOYTOJBHBIE COCYJIbl CPABHUMBIX Pa3MepoOB, HMEIOIINE OJWH BITyCKHOM W JiBa
BBIMYCKHBIX TNaTpyOKa, AMaMETp KaKIOro U3 KOTOphIX Oonee 50 MM (2 mroiima), mms
MOMEIIEHNSI B HUX Ta30u(y3HOHHBIX 0AphEpOB, M3TOTOBICHHBIE U3 cTOWKHX K UFg
MaTEepPUAJIOB WU 3alUIICHHBIC MTOKPBITUEM U3 HUX, U MPEAHA3HAYCHHBIE IS YCTAaHOBKH
B TOPU30HTAILHOM HITH BEPTUKATBHOM MOJ0KECHUH.
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5.3.3.

5.34.

5.3.5.

54.

Kommnpeccopsl 4 ra3oayBKu

CrenuanbHO TpeTHA3HAYCHHBIC WM TOJTOTOBICHHBIE OCEBBIC, IICHTPOOCIKHBIC WU
00BbeMHBIC KOMIPECCOPbI, M Ta301yBKH C MPOM3BOIMTEIBHOCTBIO Ha BCoce | M’/MuH
unmu 6onee UFs u ¢ gaBieHrHeM Ha BbIxone A0 Heckoibkux coteH klla (100 ¢pyHT/kB.
IIOWM), TIpeAHa3HAYCHHBIC JUISI JOJITOBPEMEHHOW JKciutyatarmmu B cpeae UFg ¢
3IEKTPOJIBUTATENIEM COOTBETCTBYIOIECH MOIHOCTH WM 0€3 HEro, a TaKXkKe OTACIbHBIC
COOpPKM TakWX KOMIIPECCOPOB W Ta30yBOK. OTH KOMIIPECCOPHI M Ta30AYBKH HMCIOT
nepenaa nasneHus ot 2:1 no 6:1 u usroraBnuparoTcs u3 croikux k UFg MmaTepuanoB win
MTOKPBIBAIOTCS MIMH.

YnjioTHeHus BpallaIuxcd BajaoB

CrenuanbHO MpeIHA3HAYCHHBIC WM MOATOTOBJICHHBIC BAaKYYMHBIC YIUIOTHEHHUS,
YCTaHOBJICHHBIC Ha CTOPOHE MOJa4Yd W Ha CTOPOHE BBIXOJA JJIsl YIUIOTHEHHs Bala,
COCMIMHSIONIECTO POTOP KOMITpECcopa WIIM Ta301yBKH C MPHUBOIHBIM JBUTATEJIEM, C TEM
Y4TOOBI 00CCTICUNTh HAJCIKHYIO TEPMETH3AIINIO, MPEIOTBPAIIAIONIYI0 HATEKAHUE BO3MyXa
BO BHYTPEHHIOIO KaMepy KOMIIPECcopa Wi ra3oayBku, kotopas Hamoianena UFs. Takue
VIUIOTHEHUSI OOBIYHO MPOCKTHPYIOTCSA HAa CKOPOCTh HaTeKaHWs Oy(epHOro rasa MeHee
1000 cm’/muH (60 mroiim’/MuH).

TenoooMennuku 19 oxJjaxaenus UFg

CrenuanbHO npeHa3HaYeHHbIC WITH HOATOTOBJICHHBIE TETIIOOOMEHHUKH,
n3roToBieHHbIe U3 cToknX K UF¢ MaTepuanoB WM MOKPHITHIE UMH (32 UCKIIOUCHHEM
Hep)KaBelollel CTalM), WIM MeIblo, WIM JIOOBIM COYETAaHHEM JTHX METAUIOB H
paccunTaHHBIE Ha CKOPOCTh W3MEHEHHS [IaBJICHUs, OIPEIENSIONIEro YTeuKy, MEHee
10 ITa (0,0015 ¢ynt/kB. aroiim) B wac mpu nepenane aasiaenus 100 k[la (15 pyHT/KB.
TIIOMM).

CnenuanbHO NpeIHa3HAYEHHbIE WJIU MOAT0TOBJIEHHbIE BCIIOMOraTeJIbHbIE€ CHCTEMBbI,
o0opyaoBaHHEe M KOMIIOHEHTBHI /Il HCHOJb30BaHUS NpH razoaudgy3noHHOM
0o0OraIeHuu

BBOJHOE 3AMEYAHUME

BcrnoMoraTenbHble CHCTEMBI, 000pY/IOBaHUE W KOMITOHEHTHI Ui Ta301u(pPy3MOHHBIX
YCTAaHOBOK TI0 OOOTAIICHHIO MPEICTABIIIOT CO00I CHCTEMBI YCTaHOBKH, HEOOXOIHMMBIC
s ogaun UFg B razonuddy3monnyo cOOpKy, Ui CBSI3U OTACIBHBIX COOPOK MEXITY
coboif u 00pazoBaHUsl KacKaloB (WM CTYNEHEH) ¢ LEeJIbI0 MOCTETIEHHOTO JTOCTHKEHHS
Oonee BBICOKOTO oOorameHuss W wu3Bnedenus: "mpoaykrta" u "xBoctoB" UFg wu3
TU(pGy3HOHHBIX ~ KacKaJOB. BBumy  BBICOKOMHEPIIMOHHBIX  XapaKTEPUCTHUK
muhPy3MOHHBIX KacKajoB t000e TpephiBaHUE MX PabOThI, 0OCOOEHHO WX OCTAHOBKA,
MPUBOIAT K Cepbe3HbIM mocienctBusM.  CiepoBarenbHo, Ha Ta30auddy3HOHHOM
YCTaHOBKE Ba)KHOE 3HAUYEHHE MMEIOT CTPOTOE W IOCTOSHHOE TMOJAJEp)KaHUe BaKyyMa BO
BCEX TEXHOJOIMYECKHX CHUCTEMaX, aBTOMATHYECKas 3alluTa OT aBapuil M TOYHOE
aBTOMAaTHYECKOE pEryJupoBaHUE TOTOKa rasa. Bce 3T0 mMpUBOAMT K HEOOXOIUMOCTH
OCHAIICHUSI yCTAHOBKM OOJIBIIUM  KOJMYECTBOM  CICIHATBHBIX  H3MEPUTCIHHBIX,
PETYIHUPYIONIUX U YIIPABIISIOMIUX CUCTEM.

Oo6brya0 UF¢ ncnapsiercst U3 IMIIHHAPOB, TOMEIICHHBIX BHYTPU aBTOKJIABOB, W TIOJIACTCS
B ra3oo0pa3Hoil QopMe K BXOAHBIM TOYKAM 4YeEpe3 CHUCTEMY KOJUICKTOPHBIX
TpybompoBogoB kackama. "IIpomykt" m "xBocThl" UFg, mocTymaromniue U3 BBIXOTHBIX
TOYEK B BHJIE Ta3000pa3HBIX TIOTOKOB, MPOXOJSAT Yepe3 CHUCTEMY KOJUIEKTOPHBIX
TpyOOIIPOBOIOB KacKajga JMOO K XOJOAHBIM JIOBYIIKaM, JUOO K KOMIIPECCOPHBIM
CTaHIHAM, TAe ra3oo0pa3Hbiii moTok UFg cxmkaercs u 3aTeM IOMEIIAeTCs B
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5.4.1.

5.4.2.

5.4.3.

5.44.

5.4.5.

COOTBETCTBYIOIINE KOHTCHHEPHI JIsi TPAHCIOPTUPOBKH WM XpaHeHUs. [loCKOIbKY
razonupQy3uoHHAsT YCTAaHOBKA 1O OOOTAIICHUIO UMEET OOJBIIOE KOJUYECTBO
razoaudHy3noOHHBIX COOpPOK, COOpaHHBIX B KacCKaJbl, CO3MAIOTCS MHOTOKHJIOMETPOBBIC
KOJIJICKTOPHBIE TPYOOTPOBOJBI KACKAJIOB C THICSYaMHU CBApHBIX IIBOB, NPUYEM CXeMa
OCHOBHOW 4YacTH WX COCJUHEHUA MHOTOKPATHO TOBTOPSETCS. ObopynoBanue,
KOMITOHEHTBI U CHUCTEMBI TPYOOIIPOBOJIOB H3TOTOBISIOTCS C COOJIIOJICHUEM BBICOKHUX
TpeOOBaHU K BAKYyM-TDIOTHOCTH M YUCTOTE 00paOOTKHY.

CucrteMbl mogayu/cucTeMbl 0TBOAA "'mpoaykTa' u "XBOCTOB"

CrienajbHO TpEAHA3HAUYEHHBIE WM MOATOTOBJICHHBIE TEXHOJIOTUYECKUE CHCTEMBI,
cniocoOHble padotaTs mpu Aasienuu 300 [la (45 GyHT/KB. Qr0iiM) UM MeHee, BKIIOYast:

NWTAIONINE AaBTOKJIABBl (WM CHUCTEMBI), Hcnombdyemble s mofaun UFg B
razoaudQy3noHHBIE KaCKabl;

JecyOonuMaTops! (WIIH XOJIOJHBIE JIOBYIIKH), MCTIOJB3yeMble aisi BbiBeneHus: UFg
u3 ra301u(py3MOHHBIX KaCKaJIOB;

CTaHIIMU OXMXKXCHUS, I'Ac UF6 B ra3006pa3H0171 (I)OpMC N3 KackKajga CXKHMaACTCsIa U
OXJIaAXaacTCsa A0 dKUAKOIO COCTOSAHUA,

craniuu "mpoaykra" wim "XBOCTOB", Wcmonb3yemblie s nepemernieHus UFg B
KOHTEHHEPBHI.

CucTteMbl KOJIJIEKTOPHBIX TPYOONIPOBO/IOB

CrierualibHO TIpeJHA3HAYCHHBIE WJIM TOJTOTOBJICHHBIE CUCTEMBI TPYOONPOBOIOB H
cucTeMbl KoyuiekTopoB mis ynepxkanus UF BHyTpu razonndy3noHHBIX KacKaJIoB. JTa
CeTh TPyOOIPOBOIOB OOBIYHO MPENCTABISIET CO00H cHUCTEMy ¢ "JBOWHEBIM" KOJIEKTOPOM,
T/Ie KaXaast sueiika COeIMHEHa C KAKIBIM U3 KOJIJIEKTOPOB.

BakyymHbIe cucTeMbI

a) CrnenuanbHO TpeAHA3HAYCHHBIC WM MOATOTOBJICHHBIC KPYIHBIC BaKyyMHBIC
MarucTpaiv, BaKyyMHbIC KOJUICKTOPHI W BaKyyMHbIC HACOCHI MPOHM3BOIUTEIBHOCTHIO
5 v /mun (175 ¢yt /Mun) win Gonee.

b) BakyymHbIe HacOChI, CrieIMaIbHO MPEIHA3HAYCHHBIC I PabOTHI B COAepKaIei
UFs arMocdepe ¥ M3rOTOBICHHBIC W3 AIIOMUHUS, HUKENS MU CIDIABOB, COJEPIKAIIUX
6oree 60% HUKENS WU MOKPHITHIE UMH. OTH HACOCHI MOTYT OBITH WM POTAllMOHHBIMH,
WX TIOPIIHEBBIMU, MOTYT UMETh BBITCCHSIONINE U (PTOPUCTOYTIICPOIHBIE YITIOTHEHUS, a
TaK)Xe B HUX MOTYT IPUCYTCTBOBATh CIICIUAILHBIC PAa00UNe KUKOCTH.

CnenuajibHble CTONMOPHBIC U PEryJIMpPyOIue KiaanaHbl

CroenuanbHO NpeaHA3HAYCHHBIE WJIM MOATOTOBJICHHBIC PYYHBIC WJIM aBTOMAaTHUYECKUE
CTOIIOPHBIC U PETYIUPYIONIHE KIaNaHbl CHIb(QOHHOTO THIIA, H3TOTOBJICHHBIC U3 CTOWKUX
k UF¢ marepuanos, auametpom ot 40 1o 1500 mm (1,5 mo 59 moliMoB) Asisi YCTAHOBKH B
OCHOBHBIX M BCIIOMOTATENBHBIX CHUCTEMaX Ta30au(pPy3UOHHBIX YCTAaHOBOK IIO
o0oTaIeHnro.

Macc-cnekTpoMeTpbl/HcTOYHMKH HOHOB 1151 UF

CrnenuanbHO IpeAHAa3HAuYEHHbIE WIN [TOJITOTOBICHHBIC MAarHUTHBIE WM KBaPYyNOJIbHbIE
MacCc-CIIEKTPOMETPEI, CTIOCOOHBIE TTPOU3BOIUTE MIPSMOM OTOOP MPOO IMOaBaeMOM MacCHhI,
"mpoaykTa" nim "XBOCTOB" U3 ra3oBbix MOTOKoB UF 1 o0magaroniye moiMHEIM HaOOpOM
CIIETYIOINX XapaKTEPUCTHK:

1. yAeNbHAs pa3peraromnias CriocoOHOCTh 1Mo Macce cBhimie 320;
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5.5.

5.5.1.

2. COACPIKAT HMCTOYHUKU HOHOB, M3IOTOBJICHHBIC W3 HUXpOMAa HJIKW MOHCIL WIA
3aIMUIICHHBIC TOKPBITUEM U3 HUX, WJIIM HUKCIIMPOBAHHLBIC,

3. cojiepKaT NOHU3AITMOHHBIE HCTOYHUKN ¢ OOMOapIUPOBKOH 3JICKTPOHAMU;
4. COJIEPKAT KOJUIEKTOPHYIO CUCTEMY, TIPUTOIHYIO JUISl H30TOITHOTO aHAJTH3A.
MNOSACHUTEJIBHOE 3AMEYAHUWE

[lepeuncnennoe BhIme 00OpPYIOBaHWE BCTYMAET B HEMOCPEIACTBCHHBIM KOHTAKT C
TexHonorudeckuM razoM UFg, nu00 HEMOCPEACTBEHHO PETyNHPYET MOTOK B Mpesesiax
Kackajga. Bce MOBEpXHOCTH, KOTOPBIE BCTYIAIOT B KOHTAKT C TEXHOJOTUYECKUM Ta3oM,
LIEJIMKOM HU3rOTaBIMBalOTCS U3 cTOMKUX K UF¢ MaTepuaioB uim nokpeiBatoTcs umMu. Jlis
Lee pPa3/ieioB, OTHOCAIUXCA K Ta30du(y3HOHHBIM YCTPOHCTBAM, MaTepHUAabI,
koppo3uectoiikue k UFs, BKITIOUAaIOT HEP)KABEIOIIYIO CTallb, AIIOMUHHM, aTlOMUHUEBbBIE
CIUTaBbI, OKCHJ| ATFOMUHHUS, HUKETh WX CIUIaBHI, coaepxamue 60% umu 6oyee HUKENs, a
Takxke cToiikue K UF¢ momHoCThIO0 (hTOpHUpPOBaHHBIE YTIIEBOIOPOIHEIC TOJIMMEPEI.

CnenmnajabHO TPeTHA3HAYEHHBIE WJIH TOATOTOBJIEHHBIE CHCTEMBI, 000Py0BaHHE H
KOMIIOHEHTBHI  JUIS  HCHOJIb30BAHHST HAa  YCTAHOBKAX  a’POJAMHAMUYECKOTO
o0oraieHus.

BBOJHOE 3AMEYAHUME

B mponeccax aspoanHammuueckoro oboramieHusi cmeck raszoodpasnoro UFg m merkoro
rasa (BOZOpOI WIIM TelIHMH) CXKMMAeTCs M 3aTeM MpOITyCKAaeTCsl 4epe3 pasfeisrolue
9JIEMEHTHI, B KOTOPBIX M30TOMHOE pa3elICHUE 3aBEpIIACTCS MOCPEACTBOM IMOTyUEHHS
OONBIINX IIEHTPOOSKHBIX CHJI TI0 TEOMETPHH KPHUBOJIMHEHHOW CTEHKH. Y CIICITHO
pa3paboTaHbI Ba IMpoliecca 3TOTO TUIA: MPOIECC COIUIOBOTO Pa3fefieHHs] M IMPOIECC
BUXpeBOM TpyOku. [Ing oOoWMX MpOIEecCOB OCHOBHBIMH KOMIIOHEHTaMH KacKaja
paszaeneHus SBISIOTCA WIMHIPUYECKUE KOPITyca, B KOTOPBIX Pa3MEIIeHbl CICIUAIbHBIC
pa3fenuTeNbHBIC BJIEMEHTH (COTUIa WIIM BUXPEBBIE TPYOKH), Ta30BbIE KOMIIPECCOPHI U
TEIUIOOOMEHHUKH Ui yJaleHus oOpasyloierocss MpH CXKAaTUM  TeIua. Hns
a’pOIMHAMHYECKUX YCTAaHOBOK TpeOyeTcss LEedbld psSa TaKuX KackaZoB, TaK 4YTO WX
KOJMYECTBO MOXET CIY)KHTh BaXKHBIM yKazaTeleM KOHEYHOTO HCIOIb30BaHMUS.
ITockonbKy B a’spoamHaMuueckoMm mpoliecce ucnoibzyercs UFg, MOBEpXHOCTH BCETO
o0opynoBaHHs, TPyOONPOBOJOB M HM3MEPHUTENBLHBIX NMPHOOPOB (KOTOpHIE BCTYHAIOT B
KOHTaKT € Ta30M) JOJDKHBl U3TOTABIMBATHCS M3 MAaTEpUAJOB, COXPAHSIOIIUX
YCTOHYMBOCTH NpH KoHTaKTe ¢ UF.

I[MTOACHUTEJIBHOE 3AMEYAHUE

[lepeuniciieHHBIE B HACTOSIIEM pas3zeiie dJIEMEHTHI BCTYIIAIOT B HEMOCPEICTBEHHBIN
KOHTaKT ¢ TexHosormdeckuM razoM UF¢ mubo HEmocpeAcTBEHHO PEryaupyIOT MOTOK B
mpenenax —Kackaja. Bce moBepxHOCTH, KOTOpBIE BCTYMalOT B KOHTAKT C
TEXHOJIOTHYECKAM Ta30M, ICIMKOM HW3roTaBiuBarOTCa u3 croikux k UFs martepuanos,
WJIH 3aIUIICHBI TOKPBITHEM U3 TaKUX MaTepuainoB. [l meneit paszena, OTHOCAIIETOCS K
dJIEMEHTaM a’pOAMHAMHYECKOro obOoramieHus, koppos3uectoiikue k UFg Mmarepuaisl,
BKJTIOYAIOT ME/lh, HEPIKABEIOIYIO CTah, ATIOMUHUHN, ATFOMUHUEBBIC CTUIABHI, HUKEITh WITH
cruIaBel, comepkamue 60% wnmm Oonee HUKENSA, a Takke croiikume K UFg MmomHOCTEHIO
(hTopupOBaHHBIE YTIICBOIOPOIHBIC IOJIUMEPHI.

Pa3nennrebHbBIE COILIA

CrienuaJibHO TIpeTHA3HAYCHHBIC WJIM TIOATOTOBJICHHBIC pPa3CIUTENbHBIC COIUIA M WX
cOopku. PaznmenurenpHble COMIA COCTOST W3 MICTCBHIHBIX H30THYTHIX KAaHAIOB C
pamuycoM u3ruda menee 1 mm (06b19HO OT 0,1 MO 0,05 MM), KOppo3uecToiikux k UFg, u
MMEIOIUX BHYTPEHHIOI PEXYIIYI0 KPOMKY, KOTOpas pa3leNsieT MPOTEKAIONIUN depes
COILJIO Ta3 Ha ABe (ppakuuu.
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5.5.2.

5.5.3.

5.54.

5.5.5.

5.5.6.

Buxpessbie TpyOkn

CrienuanbHO MpeHA3HAYCHHBIC WIN MOATOTOBICHHBIC BUXPEBBIC TPYOKH U MX COOPKH.
Buxpeble TpyOKM HWMEHOT NHJIUHAPHUYCCKYI0 WIH KOHycooOpasHywo  Qopmy,
W3TOTOBJICHEI U3 Koppo3uecToiikux k UFg MaTepuanoB WM 3alMIEHbl TOKPHITHEM W3
TaKUX MAaTepUaoB W UMErT jauamerp ot 0,5 cM 0 4 ¢M NpH OTHOIICHUH JUTHHBI K
muametpy 20:1 wimm MeHee, a TakXke OJHO WM OoJjiee TaHTCHITMAIBHOE BXOIHOE
otBepctue. TpyOKH MOTYT OBITh OCHAIIEHBI OTBOJIAMH COIUIOBOTO THIIA HA OJTHOM HJIH Ha
000MX KOHIIaxX.

[MTOACHUTEJIBHOE 3AMEYAHUE

[MutaTenbHBIN ra3 MOCTYNACT B BUXPEBYIO TPYOKY MO KacaTeJIbHOW ¢ OJJHOTO KOHIIA HITH
Yyepe3 3aKpYIHBAIOIINE JIOMATKY WK Yepe3 MHOTOYUCIICHHBIE TaHT€HIINATbHbBIE BXOIHbIE
OTBEPCTHSI BIIOJIb TPYOKH.

Kommpeccopsl 4 razonyBku

CriernasibHO TIpeIHA3HAYCHHbIE WJIM TIOATOTOBIICHHBIE OCEBBIE, LEHTPU(YKHBIE WIH
00BEMHBIE KOMIIPECCOPHI MIIM Ta30yBKH, M3TOTOBICHHBIC M3 KOoppo3uecTorkux K UFg
MaTepHuaioB, WIM  3allUIICHHBIE  TOKPBITUEM W3  TakKUX  MaTepHUalioB,
IPOM3BOAUTENLHOCTEIO HA BXOo#e 2 M°/MuH win Gomee cmecu UF, m Hecymero rasa
(Bomopon unu renuii).

[OACHUTEJIbBHOE 3AMEYAHUE
Taxue KoMmpeccopsl ¥ ra30AyBKU OOBIYHO UMEIOT Niepenas aasieHus ot 1,2:1 mo 6:1.
Y10THeHHs1 BPaIAIOIIKXCS BAJIOB

CrienianbHO TIpeIHA3HAYEHHBIC WU TOJTOTOBJICHHBIC YIUIOTHEHHS BpAIIAIOIIHXCS
BaJIOB, YCTAHOBIICHHBIC HA CTOPOHE IMOJIA4M U Ha CTOPOHE BBIXO/A JUIS YIZIOTHEHUS BaJa,
COCIMHSIOIIECTO POTOP KOMIIPECCOpa WIIM POTOP Ta30yBKH C MPHUBOJHBIM JIBUTATEIIEM, C
TeM YTOOBl O00CCIEUYNUTh HAMACKHYIO TEePMETH3AINIO, TMPEAOTBPAIIAIOIIYI0 BBIXOJ
TEXHOJIOTHYECKOTO Tra3a WIM HATCKaHWe BO3JyXa WM YIUIOTHSIONIETO Ta3a BO
BHYTPEHHIOIO KaMepy KOMIIpeccopa WM ra30JyBKH, KoTopas 3amoinHeHa cmecbio UFg u
HECYIIIETo rasa.

Tem1000MeHHUKH IJIsl OXJIAXKIEHHs raza

CrneunanbHO MpeAHa3HAYCHHbBIC Wi MOATOTOBJICHHEIE TEII000MEHHUKH,
W3TOTOBJICHHBIE U3 Koppo3uecToikux kK UFg MaTepranoB min 3alIUIIeHHBIE TTOKPHITHEM
W3 TaKUX MaTEpPHaJIOB.

KO)KyXl/I pasacjasioummux 3JIC MECHTOB

CrneumanbHO TMpEAHA3HAYCHHBIC WM  MOATOTOBJICHHBIC KOXYXU  Pa3JeisIIONINX
3JIEMEHTOB, U3TOTOBIIEHHBIE U3 Koppo3uecTolkux Kk UFs MatepualioB Win 3aliuIieHHbBIX
MOKPBITHEM W3 TAaKUX MaTepHalioB, JJIS TOMEIICHHWS B HUX BUXPEBBIX TPYOOK WIIH
pa3eNUTENbHBIX COTIEN.

[MTOACHUTEJIBHOE 3AMEYAHUE

OTH KOXKYXH MOTYT TPEICTaBIATh COOOM NMUIWHIAPHUYCCKHE KaMephl AHMAMETPOM OoJiee
300 mm 1 mmmHOU O0osee 900 MM WM TIPSMOYTONBHBIE KaMepPhl CPAaBHUMBIX Pa3MEpOB H
MOTYT OBITh TMpEIHA3HAYEHBI JJIi YCTAHOBKH B TOPU3OHTAILHOM HIM BEPTHKAIHLHOM
MOJIOKECHUU.
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5.5.7.

5.5.8.

5.5.9.

5.5.10.

5.5.11.

CucreMbl mogauu/cucreMbl 0TBOAA ""mpoaykra' u '"'xBocTOB"
y

CriernasibHO TIpeIHA3HAYCHHbIE WJIM MOATOTOBIIEHHBIE TEXHOJOTHYECKHE CHCTEMBI WIIH
o0opymoBaHue Al 000TaTUTENBHBIX YCTAHOBOK, M3TOTOBJIICHHBIE M3 KOPPO3UECTONKUX K
UF¢ MaTepuanoB WiH 3alUIIeHHBIX TIOKPBITUEM U3 TAKHX MAaTEPHAJIOB, BKIIFOUYAIOIINE:

a) MUTAIONINE aBTOKJIABbI, TIEUYH MM CUCTEMBI, HCTob3yeMble Jutst nofauu UFg mis
mporiecca 00oraIIeHus;

b) JlecyOnuMaTopsl (MJIM  XOJIOMHBIC JIOBYIIKH), WCIIOJNB3YeMbIC IJIS BBIBSICHUS
Harpetoro UF u3 mporiecca oboramieHus AJis NOCIe Iy OIIero NepeMeIICHNUS;

c) CTaHIIMK OTBEP)KIIEHUS WM OXIDKEHUS, MCIIONIb3yeMble s BbiBeneHus UFg u3
mporiecca odorameHus myTeM cxkatus u nepeona UFg B KUIKYIO HIH TBEPAYIO
hopmy;

d) craniuy "mpomaykTra" wim "XBOCTOB", Mcmonb3yembie s nepemenieHus UFg B
KOHTEWHEPHI.

CucreMbl KOJJIEKTOPHBIX TPYOOIIPOBOAOB

CrienManbHO TIpeJHA3HAYEHHBIC WU  TOJTrOTOBJIICHHBIE CHCTEMBI KOJJICKTOPHBIX
TpyOOIIPOBOIOB, M3rOTOBJICHHBIE U3 Kopposuectoiikux k UFg wmarepuanoB wumm
3al[UIICHHBIC TIOKPBITUEM W3 TaKUX MarepuanoB, s ynepxkanus UFg BHyTpH
a’POJIMHAMUYECKHUX KacKaJoB. OTa CeTh TPyOONMPOBOAOB OOBIYHO MPECTABISAET COOOM
cUCTEMY C "MBOWHBIM" KOJJIEKTOPOM, TA€ Ka)KIbI KacKaj WId TpyIIa KacKaJaoB
COCJIMHEHBI C KaX]IbIM U3 KOJIICKTOPOB.

BakyymHbIe ccTeMBbI M HACOCHI

a) CrnenmanbHO TIpeIHA3HAYCHHBIE WM IIOATOTOBJIICHHBIE BaKyyMHBIC CHCTEMBI,
MIPOM3BOJANTEILHOCTRIO Ha BXOIE 5 M’/MHH WiIH Goyiee, COCTOSLIME W3 BaKyyMHBIX
MarucTpaie, BaKyyMHBIX KOJUIGKTOPOB W BaKyyMHBIX HAcCOCOB, W TIpEAHA3HAYCHHBIC
it paboThl B copeprkamux UF¢ ra3oBeIX cpenax.

b) BakyymHBIe HacoChl, CHEIUANBFHO MpeIHA3HAYCHHbIE WU TOATOTOBICHHBIE IS
pabotsl B comepkamux UFg Ta30BBIX cpefiax M U3TOTOBJICHHBIE M3 KOPPO3UECTOUKHUX K
UF¢ maTepuanoB Wi 3alllMIICHHBIX MOKPHITUEM U3 TaKUX MaTepuanoB. B 3Tux Hacocax
MOTYT HCIOJIb30BaThCS (TOPUCTO-YIICPOJHBIC YIUIOTHEHUS W CICIHAaIbHbIE padouune
KUJKOCTH.

CnenuajbHble CTOMMOPHBIC U PEryJIUPYIOIIIHUE KJIAlTaHbI

CrienuasibHBIC TIpEHA3HAYCHHBIE WM MMOATOTOBJICHHBIC PYYHBIC MM aBTOMATHYCCKHEC
CTOIIOPHBIE ¥ PETYJIUPYIOINE KIIalmaHbl CHILGOHHOTO THIA, W3TOTOBJICHHBIE U3
koppo3uectokux kK UFg MaTepunoB WM 3allUIIEHHbIE MOKPHITHEM U3 TaKHUX
MarepuanoB, aumamerpoM oTr 40 mo 1500 MM i1 MOHTa)ka B OCHOBHBIX W
BCIIOMOTaTeIbHBIX CUCTEMaX YCTAHOBOK a’pOJMHAMUYECKOTO 00OTaICHUSI.

Macc-cneKTpoMeTpbl/UcTOYHUKH HOHOB 17151 UFg

CrenmanbHO TpeHa3HAUEHHBIE WM MTOATOTOBJIEHHBIE MAarHUTHBIE MM KBAAPYTOIbHbIE
Macc-CIIeKTPOMETPHI, CIIOCOOHBIE MPOU3BOIUTH MPAMOI 0TOOP Mpod MoxaBaeMoi MaccCHl,
"mpoaykTa" uiau "xBocToB" M3 ra3oBbIX MoTokoB UFs u obnanaromue mogHsIM HAOOpOM
CJIEIYIOIIUX XapaKTePUCTUK:

1. yIenbHas pa3periaomias CocoOHOCTh O Macce cBble 320;

2. COJACpKAT MCTOYHMKH HOHOB, HM3IOTOBJICHHBIC K3 HHUXpOMa HJIM MOHCIIA WA
3AIMUIICHHBIC IMTOKPBITUEM U3 HUX, WJIIN HUKCIIUMPOBAHHEBIC,
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5.5.12.

5.6.

3. COACPIKAT NOHU3AITMOHHBIC UCTOYHUKHU C 60M6ap,Z[HpOBKOI>’I DJICKTPOHAMU;
4, COACPIKAT KOJIJICKTOPHYIO CUCTEMY, IIPUTOAHYIO IJIA U30TOIIHOI'O aHAJIN3a.
CucremMsl OTACJICHUSA UF6 OT HECYIIEro rasa

CrienianbHO TMpeJHa3HAYCHHBIC HJIM MOJrOTOBJICHHBIC TEXHOJIOTHUYECKHE CHCTEMBI JUIS
otnencHust UFg oT Hecymero rasa (Bogopoia WK TEIHs).

[OACHUTEJIBHOE 3AMEYAHUE

OTU CHCTEMBI NpeAHAa3HAUCHBI JJIsI COKpAlICHUA COACPIKaHUSA UF6 B HECYHICM Trasc a0
OZ[HOI>’I YaCTHU Ha MUJIJIMOH WJIM MCHEC U MOT'YT BKIIFOYATh TAKOC O60pyI[OBaHI/I€, KakK:

a) KPUOTCHHBIE TEIUIOOOMEHHHUKH W KPHOCEMapaTophl, CIIOCOOHBIC CO37aBaTh
temmeparypsl -120°C wiu MeHee, Wiu

b) OJIOKH KPHOTEHHOI'O OXJIKIEHHs, CIOCOOHBIE CO3[aBaTh TemrepaTypsl -120°C
WM MEHEe, WK

C) O1oKH Pa3aACIUTCIIbHBIX COICI WM BUXPCBLIX pr60K I OTACIICHUA UF6 oT
HECyIICTO rasa, win

d) xonoaubie oByiku UFg, criocoOHbIe co3naBath TemmepaTypsl -20°C uiin MeHee.

CrnenuajbHO NpeaHA3HAYEHHbIE WJIH MOATOTOBJIEHHbIE CHCTEMbI, 000pPy10BaHHE H
KOMIIOHEHTBI [UISi MCIOJb30BAHMSI HA YCTAHOBKAX XHMHYECKOr0o OOMeHa WJIH
HOHOOOMEHHOI'0 000raleHns

BBOJHOE 3AMEYAHUE

HesHauntenbHOE pas3nuumMe W30TONOB ypaHa IO Macce MPUBOIUT K HEOONBITUM
VW3MEHEHUSM B PABHOBECHMH XMMHUYECKHX PEaKIWi, KOTOPble MOTYT HCIOIb30BATHCA B
KauecTBE OCHOBBI UISI Pa3/eleHHs M30TOMOB. YCHEmHO pa3paboTaHO JBa Mpolecca:
KUIKOCTHO-KUIKOCTHBIN XUMHIECKIH 0OMEH M TBEPI0-KUAKOCTHBIA HOHHBIH OOMEH.

B mpomecce KMOKOCTHO-KHMAKOCTHOTO XHMHYECKOTO OOMEHa B  MPOTHBOTOKE
MPOUCXOANT B3aUMOJICHCTBHE HECMCIIMBAIONMUXCA JKUAKUX (a3  (BOXHBIX WU
OpPraHUYECKUX), YTO MPUBOIUT K A(D(EKTy KaCKaIUpPOBAHUS THICSY CTaJUN pa3ieiCHHUS.
Bonnas daza cocTouT u3 XJ0puaa ypaHa B pacTBOpPE COJSTHOM KHCIOTHI; OpTraHUYecKas
daza COCTOMT W3 DOKCTPareHTa, COJACPXKAIIETO XJOPUJ YypaHa B OpPraHUYECKOM
pactBoputene. KoHTakTHRIMH (PHUIBTpaMU B pa3[eNIUTEILHOM KacKalle MOTYT SIBIISIThCS
KUJKOCTHO-)KHIKOCTHBIE OOMEHHBIC KOJIOHHBI (TakWe, KaK WMITYJIbCHBIC KOJOHHBI C
CETYATBIMU TapENKaMH) WU JKUJKOCTHBIC NMEHTPU(YKHBIC KOHTAKTHBIC (puimbTphl. Ha
000MX KOHI[AX pa3JICIUTENBHOTO KacKala B IeNsAX obecreueHus pedirokca Ha Kak oM
KOHIIE HEOOXOMUMBI XHMHYECKHE IMpPEBpalicHus (OKHCICHHE W BOCCTAaHOBIICHHE).
I'maBHas 3ajada KOHCTPYKIIMK COCTOUT B TOM, 4YTOOBI HE JIOIMYCTUTHh 3arps3HCHUS
TEXHOJIOTHYECKUX TIOTOKOB HEKOTOPHIMH HWOHAMH METaNIOB. B CBS3W ¢ 3THM
WCTIONB3YIOTCS  IUIACTUKOBBIC, TIOKPBITHIC  IUIACTHKOM  (BKIIIOYAsh  NPUMCHEHHE
(bTOPUPOBAHHBIX YTICBOJOPOIHBIX MOJIMMEPOB) H/HIIM TMOKPBITHIE CTEKIOM KOJIOHHBI H
TpyOOTIPOBOEL.
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5.6.1.

5.6.2.

5.6.3.

B TBepmO-KUAKOCTHOM HWOHOOOMEHHOM  Tpollecce  OOOramieHHe  JOCTHTaeTCs
MOCPEACTBOM  ajcopOnmu/aecopOIMy  ypaHa Ha  CIEIUAIBHOW, OYEeHb OBICTPO
NeHCTBYIOMEH MOHOOOMEHHOW cMoyie WM ancopOeHte. PacTBop ypaHa B COJITHOM
KHCJIOTE W JApyTrHe XWMHUYECKHE pearcHThl NPOIYCKAIOTCAd dYepe3 LWIHHIPHYECKUE
o0oratuTenbHbIe KOJOHHBI, CONEpKallve YIUIOTHEHHBIE cion ancopbenrta. s
MOJIICpKaHMsI HEMPEPHIBHOCTH MpoIlecca HEoOXOoAMMa cUcTeMa peduirokca B IIENX
BEICBOOOKICHHS ypaHa U3 aJcopOeHTa 0OpaTHO B XHUJKHMA IMOTOK, C TEM YTOOBI MOXKHO
ObUI0 coOpath "mpoaykT" W "XBOCTHI'. OTO JOCTUTAETCSA IMyTeM HWCIOIb30BaHUSI
MOJIXOISAIINX XUMUYECKUX PEarcHTOB BOCCTAHOBJICHUS/OKHUCIICHUS, KOTOPBIC IMTOITHOCTHIO
pETeHepHUPYIOTCA B DPAa3NENbHBIX BHEIIHUX TMETISIX W KOTOPHIE MOTYT YaCTUYHO
pETeHepHUpOBaThCA B CaMUX HM30TOMHBIX pa3/eNUTENbHBIX KoJMoHHax. IlpucyTrcTBue B
MIPOIECCE TOPSIYUX KOHIICHTPUPOBAHHBIX PACTBOPOB COJITHOM KHUCIOTBHI TPEOYET, YTOOBI
o0opyoBaHue ObLTO M3TOTOBJICHO M3 CHCIHATBHBIX KOPPO3UECTOWKUX MATEPHAIIOB HITU
3aIIUILIECHO MOKPBITUEM U3 TAKUX MATEPUATIOB.

7KHIKOCTHO-’KHAKOCTHBIE 00MEHHbIE KOJOHHbI (XUMHYeCKHA 00MeH)

[IpoTuBOTOUHBIE  KUAKOCTHO-KHIKOCTHBIE  OOMEHHBIE  KOJOHHBI,  HMMEIOIIUE
MEXaHWYECKUI CHJIOBOW BBOX (T.€. MMIIYJIIbCHBIE KOJIOHHBI C CETYATHIMH TapeiKaMH,
KOJIOHHBI C TapelikaMH, COBEPIIAIONIMMHU BO3BPATHO MOCTyHAaTENbHBIC ABUKCHUS, U
KOJIOHHBI C BHYTPEHHHMH TYPOWHHBIMHU CMECUTEIISIMHU), CICIMATbHO TIpeIHA3HAYCHHBIC
WIK TIOJTOTOBIICHHBIC JUIS OOOTamieHWsl ypaHa C HCIIOJIB30BaHUEM Ipolecca
XUMHYECKOTo oOmeHa. JIig KOppO3WOHHOW YCTOWYHMBOCTH K KOHIICHTPHPOBAHHBIM
pacTBOpaM COJISTHOM KHCIIOTHI 3TH KOJIOHHBI M MX BHyTPEHHHE KOMIIOHEHTHI H3TOTOBJICHBI
W3  TOJAXOMANIMX  IUIACTUKOBBIX ~ MaTepuaioB  (TakuX, Kak (TopupoBaHHbBIE
YTJIEBOJIOPOIHBIC TIONMMEPHl) WM CTEKJa WIM 3allUIICHbl TOKPBITUEM U3 TaKHUX
MatepuaioB. KoJIOHHBI CIIpOEKTUPOBaHBI Ha KOpoTkoe (30 cekyHa WM MeHee) Bpems
MIPOXOKJICHUSA B KacKaJe.

enTpudy:kHble KUIAKOCTHO-)KUAKOCTHbIe KOHTAKTHbIE (QUIbTPbI (XUMHYECKH
o0MeH)

HentpudyxHble  KUIKOCTHO-KUIKOCTHBIE  KOHTAaKTHbIE  (WIBTPHI,  CIEIHATBHO
MpeIHA3HAYCHHBIC WM TOJATOTOBJICHHBIC Ui OOOTAIllCHHWS ypaHa C HCIIOJIb30BaHUEM
mporecca XUMHUYECKOTOo OOMeHa. B TakuX KOHTAKTHBIX (IIBTPaX MCIIOIB3YETCs
BpallleHUE NSl MOJIYYCHUST OPTaHWYECKUX M JKUAKUX TOTOKOB, a 3aTeM LIEHTPOOEKHAs
cuna aua pasmeneHus (a3, s KOppO3WOHHOW CTOMKOCTH K KOHIICHTPHPOBAHHBIM
pacTBopaM  COJISSHOM  KHCJIOTBI ~ KOHTaKTHbIE  (DHIBTPHI  W3TOTABIHMBAIOTCS U3
COOTBETCTBYIOIIMX  IUIACTHKOBBIX  MarepuanoB  (TakuX, Kak (TOPUpPOBaHHEIC
YTIIEBOIOPOJIHBIC TTOJIMMEPHI) MU TOKPBIBAIOTCS UMHU WK CTekioM. lLleHTpudyxHbie
KOHTaKTHbIE (PWIBTPBI CIPOCKTHPOBAaHBI Ha KOpoTKoe (30 cekyHa WM MeHee) Bpems
MIPOXOXKJICHUS B KacKaJe.

CucrteMbl 1 060py/1I0BaHHE /IJISI BOCCTAHOBJIEHHUSI ypaHa (XUMHYeCKHUii 00MeH)

a) CreriuajabHO TIpeTHa3HAYCHHBIC WIN IIOJITOTOBJIEHHBIC SIYEHKU
DICKTPOXUMHUYICCKOTO BOCCTAHOBIICHHS [UII BOCCTAHOBJICHUS ypaHa W3 OIHOTO
BaJICHTHOTO COCTOSIHUSI B JIPYTO€ JJisi OOOTallleHUsl ypaHa ¢ UCIOJIh30BAaHUEM IpoIiecca
XAMHYECKOr0 OOMeHa. Marepuanbl  s4YeeK, HaxXOJALIUMECS B KOHTAKTE C
TEXHOJIOTHYCCKUMH pacTBopamy, JIOJIKHBI OBITh KOPPO3UECTOUKUMU K
KOHIICHTPHUPOBAHHBIM PACTBOPaM COJITHON KHUCIIOTHI.
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5.6.4.

5.6.5.

[TOACHUTEJIbBHOE 3AMEYAHUE

Karomnprii oTcek sYeWKH JOJDKEH OBITh CIPOSKTUPOBAH TaKHUM 00pa3oM, 4YTOOBI
MPEeIOTBPAaTUTh TIOBTOPHOE OKHCJICHWE YypaHa 1o Ooyiee BBICOKOTO BaJIeHTHOTO
cocrosHus. M yaepikaHus ypaHa B KaTOJHOM OTCEeKe s4eiika MOXKeT HUMETh
HENPOHHIIAEMYI0 IuaparMeHHyI0 MeMOpaHy, HW3TOTOBICHHYI0 U3 CIIEHHAIBHOTO
KaTHOHHO-OOMEHHOTro MaTepuaia. KaToa COCTOMT M3 COOTBETCTBYIOIIETO TBEPAOTO
MIPOBOJIHUKA, TAKOTO, KaK IrpadurT.

b) CrnenuanbHO MPEAHA3HAYCHHBIC WU MOATOTOBJICHHBIE CUCTEMBI JUISl U3BIICUCHUS
U™ U3 opraHMdYecKoro MOTOKA, PEryIHpOBAHHS KOHLUEGHTPALMH KHMCIOTHI M JUIS
3alOIHEHUSI SYEeK JIEKTPOXMMHYECKOTO BOCCTAHOBJICHHS Ha TPOU3BOJCTBEHHOM
BBIXOJI€ KacKasa.

[OACHUTEJIBHOE 3AMEYAHUE

DTH CHCTEMBI COCTOAT M3 06OPYIOBAHMS SKCTPAKIMH PACTBOPUTEIeM Ui orronku U™
W3 OPraHMYECKOTO IMOTOKAa B JKUAKUN pacTBOp, OOOPY/IOBaHHS BHITTAPUBAHUS W/UITH
JPyroro oOOpYAOBaHHS JJS JOCTIDKEHHS PETYJIUPOBKA WM KOHTPOJS BOJOPOJHOTO
Mokaszarens, W HAcOCOB WJIM JIPYTHX YCTPOWCTB TepeHoca JUIsl 3alloJIHEHHS SYeeK
AIIEKTPOXUMHUECKOTO BoccTaHOBIeHUs.. OCHOBHAs 3a/1a4a KOHCTPYKIIUH COCTOUT B TOM,
9TOOBl M30€KATh 3arpsA3HEHUsS IIOTOKAa >KHJIKOCTH HWOHAMH HEKOTOPBIX METaJlIOB.
CrnenoBaTellbHO, T€ YaCTH OOOpPYAOBAaHUS CHCTEMBI, KOTOPBIC HAaXOJIATCS B KOHTAKTE C
TEXHOJOTMYECKAM IMOTOKOM, H3TOTABIMBAIOTCS W3 COOTBETCTBYIOIIUX MAaTepPUAIOB
(Takux, Kak CTeKJIo, (TOPUPOBAHHBIC VYTICBOJAOPOIHBIC TIOJUMEPHI, CyIb(dar
nonudeHuna, cynbPoH nonuddupa U MPONUTAHHBIA CMOJIOH TpaduT), WX 3aIUIICHBI
MOKPBITUEM U3 TAKHX MaTCPHAJIOB.

CucreMbl NOATOTOBKY NMUTAHUS (XMMUYECKHI 00MeH)

CrienManbHO TpPEAHA3HAYCHHBIC WM IMOArOTOBJICHHBIC CHUCTEMBI [UIS TPOU3BOJCTBA
MUTATENIHBIX PACTBOPOB XJIOPHUIA ypaHa BBICOKOW YHCTOTHI Ui YCTAHOBOK IO
pa3ziesIeHNI0 H30TOIIOB ypaHa METOIOM XMMHUYECKOTr0 0OMeHa.

[MTOACHUTEJIBHOE 3AMEYAHUE

OTH CHCTEMBI COCTOST U3 000PYIOBaHUS JUI PACTBOPEHUS, SKCTPAKIIUH PACTBOPHUTEIEM
W/WIIN HOHOOOMEHHOTO 000pYIOBaHMS IJIsl OYMCTKH, & TAKXKE DJICKTPOIUTUUECKUX TYEEK
mis Boccraosnenns U™ umn U™ B U”. B aTux cucTeMax IPOM3BOIATCS PACTBOPHI
XJIOpUAA ypaHa, B KOTOPBIX COACPKHUTCS JHIIb HECKOJIbKO 4YacTel Ha MUWLIMOH
METAINTMYECKUX BKIIIOUEHHUH, TaKMX, KaK XPOM, XKelle30, BaHAAWNA, MOIHOACH U JAPYTUX
JBYXBAJICHTHBIX WX KAaTHOHOB WJIM KATHOHOB C  OOJBIIEH  BaJICHTHOCTHIO.
KoHcTpyKImmoHHBIE MaTepHambl ISl JIEMEHTOB CHCTEMBI, B KOTOPOH 00padaThIBaeTCs
U™  BBICOKOH UMCTOTBI, BKIIOYAIOT CTEKIO, (D TOPHPOBAHHBIC YIJICBOJOPOIHbIC
MOJIUMEPBI, TPA(QUT, TOKPHITHIN MOTUBHHUI-CYIb()ATHBIM WIH MOTHIDUP-CYTH(HOHHBIM
TJIACTUKOM U MPOMUTAHHBIN CMOJIOH.

CucTeMbl OKHCJIEHHUSI YpaHa (XUMUYeCKHii 00MeH)
CreluanbHO TpeIHA3HAYCHHBIC MIIM TOATOTOBICHHBIE CHCTEMBI Ul okucienus U™ B

U™ s BO3BpAIIEHUS B KacKaJl pa3JIeliCHUs M30TOIOB ypaHa B MPOIECCe OOOTaIeHU
METOJIOM XMUMHUUYECKOTO OOMEHA.
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5.6.6.

5.6.7.

5.6.8.

MNOACHUTEJIbHOE 3AMEYAHUE
OTH CUCTEMBI MOT'YT BKJIFOYATh TAKUE 3JIEMEHTHI, KaK:

a) o0opymoBaHUe [UIsl KOHTAaKTUPOBAaHHUS XJIOpa W KHCIOPOAA C BOJHBIMH
a¢mroenTaMu U3 000pyNOBaHMS ~ pa3JCNICHUST H30TONOB U 3KCTPAKIUU
obpasosasierocs U™ B 06eIHEHHBINH OpPraHHYECKHil TOTOK, BO3BPAIIAIOMIHIICS
13 TIPOM3BOICTBEHHOTO BBIXOa KacKaia;

b) o0opymoBaHUe, KOTOPOE OTHCNSACT BOMY OT COJITHOW KHCIOTHI, YTOOBI BOJA H
KOHIICHTPUPOBAHHAS COJISTHAS KUCIIOTA MOTJIH ObI OBITH BHOBB BBEJICHBI B MPOIIECC
B HY)KHBIX MECTax.

BbicTpo pearnpyrone HOHOOOMEHHBIE CMOJIbI/aACOPOEHThI (HOHHBII 00MeH)

BeicTpo  pearuwpyroniyie HOHOOOMEHHBIE CMOJBI WM  aJICOPOSHTHI,  CIEIHATHHO
MpeJHa3HaYCHHbIC WM TMOJTrOTOBJICHHBIE U O0OTalleHUs YpaHa C HWCIIOJIb30BaAHUEM
mporiecca MOHHOIO OOMEHa, BKJIIOYAs IMOPUCTHIE CMOJIBI MaKpOCETYATOH CTPYKTYDHI
n/unu MeMOpaHHBIE CTPYKTYPBI, B KOTOPHIX aKTHBHBIC TPYIIBl XHMHYECKOTO OOMEHA
OTPaHUYCHBI TIOKPHITUEM HA TIOBEPXHOCTH HEAKTUBHOW TOPUCTOH BCIIOMOTATEILHOM
CTPYKTYPBI, U IPYT'HE€ KOMIIO3UTHBIC CTPYKTYPHI B 000U MPpUEMIIEMOi (popMe, BKITHOUAS
YaCTHIIbI BOJOKOH. OTH MOHOOOMEHHBIE CMOJIBI/aACcOpOCHTHI UMEIOT auameTpsl 0,2 MM
WIA MEHee W JIOIDKHBI ObITh XUMHYECKH CTOWKHMH IO OTHOIIEHHIO K pacTBOpam
KOHIICHTPUPOBAHHOW COJISTHOM KUCIIOTHI, @ TAKXKE JIOCTATOYHO TPOYHBI (PU3UUECKH, C TEM
YTOOBl WX CBOWCTBA HE YXYAIIAINCh B OOMEHHBIX KOJOHHAaX. (CMOJIbI/aicOpOCHTHI
CHCIMANILHO TPEJAHA3HAYCHBI JUIS TIONYYCHUS KHHETHKH OYeHb OBICTPOTO OOMEHa
M30TOIOB ypaHa (IVIMTENBHOCTh MoNyoOMeHa MeHee 10 cekyHO) W 00JIajgaroT
BO3MOXKHOCTBIO paboTaTh mpu Temmeparype B nuamazone oT 100°C qo 200°C.

HNoHoo0OMeHHbIe KOJOHHBI (MOHHBbI 00MEeH)

Humuaapuyaeckre KOJIOHHBI araMeTpoM Oojiee 1000 MM it yaepskanus ¥ ITOAIeP KaHMs
3aITOJTHCHHBIX CII0OEB HOHOOOMEHHBIX CMOII/aJICOPOCHTOB, CIIEUAIILHO MTpe/THa3HAYeHHBIS
WIA TOJTrOTOBJICHHBIC JUIS OOOTrallleHHsl ypaHa C HWCIONb30BAaHHEM HOHOOOMEHHOTO
mporecca.  JTH KOJIOHHBI HM3TOTOBICHBI M3 MaTepHalioB (TakWX, KaK THUTaH WU
(TOpUpOBaHHBIC YTJIEBOJOPOJHEIC MOJUMEPHI), CTOMKUX K KOPPO3WH, BBI3BIBAEMOWM
pacTBOpamMul KOHIICHTPHUPOBAHHON COJISTHON KHUCIIOTHI, WIHM 3allUIIEHbl TOKPHITUEM W3
TaKuX MaTEPHUAJIOB U CIIOCOOHBI paboTaTh MpHu TeMieparype B mamamazone ot 100°C mo
200°C u papnenuw Boitre 0,7 MIla (102 ¢pyHT/KB. q108M).

HonooOMeHnHbIe ccTeMbI pe(piioKca (HOHHBIH 00MeH)

a)  CrenumanbHO IpeJHA3HAYCHHBIC WM IIOJTOTOBJICHHBIC CHUCTEMBI XMMHYECKOTO
WIH DJCKTPOXUMUYECKOTO BOCCTAHOBIICHHUS I pEreHepaliH pearcHTa(oB)
XMMHYECKOTO BOCCTAHOBJICHHS, HCIOJIB3yeMOro(bIX) B KackaJax HOHOOOMEHHOTO
oOorameHus ypasa.

b)  CheumaneHO TpeHA3HAYCHHBIC WM MOATOTOBJICHHBIC CHCTEMbI XHMHYECKOTO
WIM  OJIEKTPOXUMHYECKOTO  OKHCICHHS Ul pereHepaluu  peareHTa(oB)
XMUMHYECKOTO OKHCIICHHS, HCIIONB3yeMOro(blX) B KacKkaJaXx HOHOOOMEHHOTO
oOorameHus ypasa.

I[MTOACHUTEJIBHOE 3AMEYAHUE

B mpomecce noHOOOMEHHOTO OOOTAIIEHUs] B Ka4eCTBE BOCCTAHABIMBAIOIICTO KaTHOHA
MOXET HCIOBb30BaThCA, HAmpuMep, TpexBateHTHsi Tntan (Ti”), u B 5TOM ciydae
BOCCTaHOBHUTEIbHAS cucTemMa Oynet BBIpa0aTHIBaTh Ti" MTOCPEIICTBOM
Boccranosienns Ti™.
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5.7.

5.7.1.

5.7.2.

B mpotiecce B kauecTBe OKUCIUTENST MOXKET UCIOIB30BATHCS, HAIPUMED, TPEXBATICHTHOE

xerne3o (Fe™), m B dTOM ciydae cucTeMa OKHCICHHS OyjaeT BepabaTeiBath Fe'
+

ocpecTBOM okucieHns Fe™”.

CnenuajibHo NpeaIHasHAYCHHbIC UJIH MOAT0OTOBJICHHbLIEC CUCTEMBI, 060pyz[0|3alme )4
KOMITIOHCHTBI JIJI UCITI0JIB30BaAHUA B JJAa3€PHbIX 000raTUTEJIbHBIX YCTaHOBKax

BBOJHOE 3AMEYAHUE

CymiecTByOIIUE CUCTEMBI AJIsl 000TaTUTEIBHBIX MPOLECCOB C MUCIOJIB30BAHUEM JIa3€POB
JesTCS Ha IBe KaTeTOPHH: TE, B KOTOPBIX padoye cpefoi SBIISIOTCS Mapbl aTOMapHOTO
ypaHa, U Te, B KOTOPBIX paboueil Cpemoil SBIAIOTCA TMapbhl YPaHOBOTO COEIWHEHUS.
OOmumMy Ha3BaHUSAMH JJISl TAKUX TPOIIECCOB SBISIOTCS: TEpBasi KATETOpHUs - JIa3epHOE
paszeneHne M30TOMOB o MeToxy aroMmapHbeix mapoB (AVLIS mmm SILVA); BTOpas
KaTeropusi - MOJEKYJSPHBIA METOJ Ja3epHoro paszaeneHus uzoronoB (MLIS wmm
MOLIS) u xumudeckas peakiys MOCPEICTBOM H30MpaTEIbHOM IO W30TOMaM JIa3epHOi
aktuBaiuu (CRISLA).  Cucremsl, 00OpyJqOBaHHE M KOMITOHEHTHI JUISI yCTaHOBOK
JIa3epHOTO 0OOTaIeHNs BKIIOYAIOT: a) YCTPOMCTBA IS MOJa4Yl MapoOB METALTHIECKOTO
ypa"a (misi u30uUpaTeNbHONH (OTOMOHHM3AIMN) WKW YCTPOWCTBA ISl IOJAYH ITapoB
ypaHoOBOTO coemuHECHHS (M1 (OTOMUCCONMANMKM WM XUMHUYCCKOH aKTHBAIHH);
b) yctpoiictBa anst cOopa 00OrameHHOro W OOEIHEHHOTO METAJUIMYECKOrO ypaHa B
KadecTBe "mponykra" W "XBOCTOB" B TIEPBOM KaTeropuuM M YCTpoicTBa Iuia cbopa
Pa3OKCHHBIX WM BBILIEAIINX W3 PEaKIUU COCAUHEHUH B KadecTBe '"MpoaykTa"' u
HeoOpabOTaHHOTO MaTepuajia B KauecTBE "XBOCTOB" BO BTOPOM KaTeropuu;, c) pabouue
JIa3epHbIE CHUCTEMBI I W30MpPaTeILHOTO BO30YKICHHS H30TONOB ypaHa-235; wu
d) obopynmoBanme I TOATOTOBKHM TOJaYM W KOHBEPCHH MPOAYKTAa. BcenemcrBue
CIIO)KHOCTH CIIEKTPOCKOIIMM AaTOMOB M COCIMHEHHH ypaHa MOXET MOTpeOOBaThCS
WCTIONB30BaHKE JTIOOOH U3 Psiia MMEIOIINXCS JTa3€PHBIX TEXHOJIOTHIA.

[TOACHUTEJIbBHOE 3AMEYAHUE

MHorue 73 KOMIIOHGHTOB, TIIEPEUYHCIICHHBIX B JTOM paszfelie, BCTYHalOT B
HEIOCPEICTBCHHBIN KOHTAKT C MapaM{ METAJUIMYECKOTO ypaHa WU C JKHIKOCTBIO, HIIH C
TEXHOJIOTUYECKUM ra3om, coctosiuiuM u3 UFg unu cmecu uz UFg u apyrux razos. Bce
MOBEPXHOCTH, KOTOpblE BCTYyHarOT B KOHTakT ¢ ypaHoM wuin UF, monHOCTEIO
U3TOTOBIICHBI M3 KOPPO3UECTOMKUX MAaTepUaioB WU 3aUIUIICHBI MOKPBHITUEM U3 TaKHUX
MaTtepuanoB. Jlis mened pasmena, OTHOCSINErOCs K KOMIIOHEHTaM OOOpYMIOBaHUS IS
JIa3epHOTO 00OTAIICHNS, MaTepuajbl, CTOMKAE K KOPPO3WH, BBI3BIBACMOW TapaMy WU
JKUIKOCTSAMH, COMEPIKANTAMH METALTHICCKAN ypaH WM yPaHOBBIC CIUIABHI, BKIIOYAIOT
MOKPBITHIA OKCHIOM HTTpUSA IpadUT M TaHTall; M MaTepHalibl, CTOMKHUE K KOPPO3UH,
BbI3bIBaeMON UFg, BKIIIOUAIOT MeENlb, HEP>KABEIOIIYIO CTajlb, allOMUHUNA, aIIOMUHUECBBIC
CIUTaBBI, HUKENh WU CIUIaBHI, cojepxamue 60% Hukens u Oonee, u croiikue Kk UFg
MOJTHOCTHIO (DTOPUPOBAHHBIE YTIICBOIOPOIHBIC TTOJIUMEPHI.

Cucremsbl BoinapuBaHusi ypana (AVLIS)

CrnenuanbHO IpeAHAa3HAUYEHHbIE WM IOATOTOBJIECHHBIE CHUCTEMBl BBIIAPUBAHUS YpaHa,
KOTOpbIE COJIEPAKAT BBICOKOMOIIHBIE IIOJIOCOBBIE MM PACTPOBBIC 3JIEKTPOHHO-IyUEBbIE
MYLIKH ¢ TIepeiaBaeMOil MOIITHOCTHIO Ha MUIIeHb Oosee 2,5 kKB1/cm.

Cucremsbl 1711 00padOTKH KUAKOMeTANINYecKoro ypana (AVLIS)

CrnienManbHO MpegHa3sHaYeHHBIE MK MOATOTOBICHHBIE CUCTEMBI I 00pa0OTKH KUAKOTO

MeTaJuTa I PacIIaBJICHHOTO ypaHa FIIM YPAHOBBIX CIIABOB, COCTOSIINE W3 THUTIICH U
OXJIQKTAIOIIETO 000PYIOBAHUS IS TUTIICH.
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5.7.3.

5.74.

5.7.5.

5.7.6.

5.7.7.

[OACHUTEJIbBHOE 3AMEYAHUE

Turnu u [Apyrue KOMIIOHEHTHI 3TOM CHUCTEMBI, KOTOPBIE BCTYMAIOT B KOHTaKT C
pacIIaBJIeHHBIM yPAaHOM FIJTH YPAHOBBIMH CIUIaBAMH, U3TOTOBJICHBI U3 KOPPO3UECTONKHUX
U TEPMOCTOMKMX MAaTEpHajOB WJIM 3aIIUIICHHBIX IMOKPHITHEM W3 TaKHX MaTepHalIOB.
[Ipuemnemple MaTepuanbl BKIIOYAIOT TAaHTAN, IMOKPBITBIA OKCHAOM HUTTpUS Tpadwur,
rpaduT, MOKPHITHIA OKUCIIAMU IPYTHX PEIKO3EMENBHBIX JIEMEHTOB WA UX CMECSIMH.

Arperatsl 1Js1 c6opa "'mpoaykra" n ""XBocTOB' MeTanIH4eckoro ypana AVLIS)

CrienualibHO NpeTHA3HAYCHHBIC WM MOJTOTOBIICHHBIC arperaTsl s coopa "mpoaykra'
1 "XBOCTOB'" METAUTMYECKOTO YpaHa B KUIKOH WM TBepAoh hopme.

I[MTOACHUTEJIBHOE 3AMEYAHUE

KoMIIOHEHTBI 3THX arperaToB H3rOTOBJICHBI M3 MAaTEPHUAajOB, CTOMKHUX K HArpeBy H
KOpPpO3UH, BBI3BIBACMOW TMapaMu METATMYECKOTO ypaHa WIH JKHJIKOCTBIO, WIIH
3aIUIICHBI MOKPBITHEM U3 TaKUX MaTepHaoB (TaKUX, KaK MOKPHITHIH OKCHUIOM UTTPUS
rpaduT WM TaHTAJI) U MOTYT BKJIFOYATh B ce0s TPyOONPOBOJBI, KJAMAHBI, IITYIIEPa,
">kenoba", BBOABI, TEIUIOOOMEHHWKH W KOJUIGKTOPHBIC IUTACTUHBI JJIS MarHUTHOTO,
3JIEKTPOCTATHYECKOI'O HIIH APYTHUX METOJOB Pa3iac/ICHHS.

Koxxyxu pa3nenuresHoro moay.s (AVLIS)

NeIUaTbHO MpeJHa3HAuUEHHBIE WM  MOJATOTOBJICHHBIE LWIMHIPUYECKHUE  WIIH
C

MPSIMOYTOJIbHBIE KaMephbl JUIsl MOMEUIEHUs B HUX HMCTOYHMKA MapOB METAIIINYECKOTO
ypaHa, 3JIEKTPOHHO-JIy4€BOI MyIIKH U KOJJIEKTOPOB "MpoayKkTa" U "XBOCTOB".

I[MTOACHUTEJIBHOE 3AMEYAHUE

Ot KOXYXH HMMCIOT MHOXXECTBO BXOIHBIX OTBepCTI/Iﬁ 1A TIoAa4Yr JJICKTPOIIMTaHUA W
BOJbI, OKHa JJid JA3€PHBIX ITYYKOB, COeIMHEHUN BaKyYyMHBIX HAaCOCOB, a TakKXC I
AUArHOCTUKU W KOHTPOJIA KOHTPOJIbHO-U3MCPUTCIIbHBIX HpI/I60p0B. OHM HUMEIOT
HpI/ICHOCO6IIeHI/I$I I OTKPBITHA W 3aKpPbITUA, 9TOOBI  00ECIEUNTH 06CJ'Iy)KI/IBaHI/I€
BHYTPCHHUX KOMITOHCHTOB.

CBepx3BYKOBBIE paclIMpUTe/ibHbIe comia (MLIS)

CriernasibHO TipeiHa3HAUYEHHBIE WIIH MTOATOTOBJICHHBIE CBEPX3BYKOBBIE PACITUPUTEILHBIE
comra i oxnaxaeHus cmecedr UFs m mecymero raza mo 150K wnmm Hmke wu
Kopposuectorkue Kk UFg.

Konnextopsl npoaykra narugropucroro ypana (MLIS)

CrienualibHO TIpeHa3HAYCHHBIC WIIH MOATOTOBJICHHBIC KOJUIGKTOPHI TBEPOTO MPOIYKTa
matudTopucroro ypana (UFs), cocrosiiue u3 ¢GuibTpa, KOICKTOPOB YAAPHOTO KM
LUKJIOHHOTO THIIA WK X COYeTaHui U Koppo3uecToiikue K cpeae UFs/UFg.

Komnpeccopsl UF6/Hecymero raza (MLIS)
CrienualibHO TIpeHAa3HAYCHHBIC WU TIOATOTOBICHHBIC KoMIIpeccophl s cmeceld UFg n
HEeCyIero rasa s anuTenbHoi skciutyatanmu B cpenae UF,.  KommoHeHTHl aTmx

KOMIIPECCOPOB, KOTOPBIC BCTYMAIOT B KOHTAKT C HECYIIMM Ta30M, H3TOTOBICHBI U3
koppo3uecTokux k UF¢ MaTepuanoB WM 3alIUIIEHbI TOKPBITUEM U3 TAKUX MaTEpPUAJIOB.
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5.7.8.

5.7.9.

5.7.10.

5.7.11.

YiiorHenus Bpamarumuxcs sanaos (MLIS)

CrneuuanbHO MNpEJHA3HAYCHHBIC WM TOATOTOBJICHHBIC YIUIOTHEHHUS BpaIlarolIuXCcs
BaJIOB, YCTAHOBJICHHBIC HA CTOPOHE TIOJIaYM U HA CTOPOHE BBIXOJIA SIS YINIOTHCHHMS Baja,
COCIMHSIONIETO POTOpP KOMIIpeccopa ¢ TIPUBOMHBEIM JIBHTATEIEM, C TEM YTOOBI
00ecIeunTh HAICKHYIO TEPMETH3AIUIO, TIPEIOTBPAIIAIONIYIO BBIXO TEXHOJIOTHICCKOTO
raza WiIM HaTeKaHWEe BO3AyXa WU YIUIOTHAIOIIETO ra3a BO BHYTPEHHIOID KaMepy
KoMIIpeccopa, KoTopas 3anonHeHa cmecbio UFg u Hecyiero rasa.

Cucremsl ¢propupoBanns (MLIS)

CrienianbHO TIpeTHA3HAYEHHBIE WM MOJITOTOBJICHHBIE cUcTeMbl Tt GropupoBanust UFs
(B TBepOM coctostHun) B UF¢ (Ta3).

[NOACHUTEJIBHOE 3AMEYAHUE

OTH cucTeMbl NpenHasHadeHsl As GropupoBanust coopannoro nopomka UFs B UFg B
HeNsiX mocjienyronero coopa B KOHTeHHepax NpOAyKTa MM Ui nogayu B Omoku MLIS
Ul JAONOJHUTENBHOro oborameHus. [lpu mpuMeHeHHMHM OIHOTO TOAXO0Ja peakius
(GTOpUPOBAHK MOXET OBITH 3aBEpIEHA B MIPEAETaX CUCTEMbI pa3/eleHHs H30TOIIOB, Te
UIET peakIus W HEMOCPEACTBEHHOE W3BJICUCHHE W3 KOJUICKTOpOoB 'mpoxykra'. Ilpwm
HNpUMeHeHuH Japyroro mojaxona nopomok UFs mMoxkeT ObITh M3BIEYEH/IEpPEMENICH W3
KOJUIGKTOpOB  "mpoxaykra" B MOAXOMAIIMI  peakTop (HampuMep, peakTop C
MIBCEBJOOXKIKEHHBIM CJIOEM KaTalM-3aTopa, TeUKOMJANBHBIN pEeakTop WM KapoBas
Oamnst) B wessax ¢ropupoBaHus. B o0oux ciyuasx ucmonb3yercsi 000pyaoBaHUE A
XpaHEHHs W TepeHoca ¢ropa (WM IPyrux MpUEMIIEMBIX (TOPHPYIOIINX PEarcHTOB) H
11t coopa u mepeHoca UF.

Macc-cnekTpoMeTpbl/uctounuku nonos UF6 (MLIS)

CrnenmanbHO MpeJHa3HaYCHHBIE WM MOATOTOBJICHHBIE MarHUTHBIE WM KBAAPYIOJIbHEIC
Macc-CIIEKTPOMETPHI, CIIOCOOHBIE MPOU3BOIUTD MPSIMOI 0TOOP Mpob MmojaBacMoi Macchl,
"mpoaykTa" uian "XBocToB" M3 ra3oBbix NOTOKOB UF¢ u o0nagaromiye mogHeIM HAOOpOM
CJIEAYIOIINX XapaKTEPUCTHUK:

1. yAeNbHAs pa3periaromnias CriocoOHOCTh 1Mo Macce cBhimie 320;

2. COJACpKAT HMCTOYHMKH HOHOB, HM3IOTOBJICHHBIC K3 HHUXpOMa HJIM MOHCIA WA
3aIMUIICHHBIC TOKPBITUEM U3 HUX, WJIIK HUKCIIUPOBAHHLIC,

3. COJICPIKaT MOHU3AIMOHHBIC UCTOYHUKHU ¢ OOMOApIUPOBKOM SIEKTPOHAMU;

4. COJICPKAT KOJUIGKTOPHYIO CHCTEMY, TIPUTOTHYIO JIIsl U30TOITHOTO aHAJIH3A.
CucreMbl mogayu/cucTeMbl 0TBOAA "'mpoaykra' u "xsoctoB' (MLIS)

CrieniabHO TpeHa3HAYCHHBIC WM TIOATOTOBICHHBIC TEXHOJIOTHYECKUE CHUCTEMBI HIIH
o0opynoBaHKe JUIS 00OTATUTEIBHBIX YCTAHOBOK, M3TOTOBICHHBIE M3 KOPPO3UECTONKHX K

UF6 MaTCpUuajioB, WJIN 3aAIUIICHHBIX IMOKPBITUCM M3 TAKMX MAaTCPUAIOB, BKIIFOYAIOIINC:

a) MUTAIOIINE aBTOKJIABBI, TICUYU WM CUCTEMBI, HCOIb3yeMblie s nogaun UFg mis
mporiecca 000TaleHNUS;

b) JlecyOomuMaTopbl (MM XOJOMHBIC JIOBYIIKH), HWCIIONb3yEeMBIC IS BBIBEICHUS
Harperoro UFg u3 nporecca o6oramieHus Ui HOCIEAYIOIIEro mepeMeieHs;
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5.7.12.

5.7.13.

5.8.

C) CTaHIIUN OTBCPKACHHUA WU OXKWIKCHUA, HUCIIOJIB3YCMBIC [JIs1 BBIBCICHUA UF6 n3
mnmpounoecca 06OFaIJ_ICHI/I$I IMyTeM CXKaTus U MCPEeBOJa UF6 B XXUJAKYIO WJIH TBCPAYIO

dopmy;
d) cTaHIMu "mpoaykra" miu "XBOCTOB", Mcnonb3yeMmele s nepememienus UFq B
KOHTEHHEPHI.

Cucrembl otaesieHusi UFg ot Hecymero raza (MLIS)

CrnenuanbHO MpelHa3HAUYCHHbIE WM MOATOTOBIICHHBIE TEXHOJOTHYECKUE CUCTEMBI ISt
ornenenus UFg or Hecymero ra3a. Hecymmum razom MoxxeT OBITH a30T, aproH HIIU
JIpyrou ras.

[OACHUTEJIbBHOE 3AMEYAHUE
OTH cUCTEMBI MOT'YT BKIIIOYATh TaKOe 000pyI0BaHUE, KaK:

a) KPHOTEHHBIE TEIUIOOOMEHHUKH WJIH KPHOCENapaTopsl, CIOCOOHBIE CO3[aBaTh
temnepatypsl -120°C unu MeHee, Win

b) OJIOKM KPHUOTEHHOTO OXJIaXKICHUS, CIIOCOOHBIE cO3AaBaTh TemiepaTypsl -120°C
WM MEHEe, NN

c) xonojabie oBymku UFg, ciocoOHbIe co3aaBath TemmnepaTtypsl -20°C wim MeHee.
Jlazepuble cuctembl (AVLIS, MLIS u CRISLA)

Jlazeps!l WM nazepHBIE CUCTEMBI, CIIEHANBHO MpeJHa3HAUYE€HHBIC WM TOATOTOBJICHHEIE
JUTSL pa3zfeNieH s H30TOTOB ypaHa.

[NTOACHUTEJIBHOE 3AMEYAHUE

Jlazepsl W BakHBIE KOMIIOHEHTHI JIa3epOB MPH JIa3epHOM TIpoIecce OOOoramieHus
BKJTIOYAIOT Te, KOTOpBIE OTIpeIeICHbI B myHkTe 3.6 JOKYMEHTa
INFCIRC/254/Rev.1/Part 2. JlasepHas cuctema mporiecca AVLIS 00bUHO COCTOHUT M3
IBYX JIa3epOB: Jiazepa Ha Mapax MeIu U ja3epa Ha Kpacutensix. JlazepHas cucrema amns
MLIS o06b1uHO cocToMT M3 nasepa, padoratomero Ha CO, WM 3KCHMEPHOTrO Jazepa U
MHOT'OXO/JOBOH ONTHYECKOW SUYEHKU C BPAIIAIOLUIMMUCS 3epKajaMi Ha 00€HUX CTOpPOHAaX.
Js mazepoB WM JIa3€pHBIX CHCTEM IPH OOOWX TMporeccax Tpedyercs CTabmin3atop
CHEKTPOBOH YacTOTHI AJIsl paOOTHI B TEUEHUE NITUTEIHHBIX IEPHOAOB BPEMEHH.

CnenuajibHo NpeaIHasHAYCHHbIC UJIH MOAT0TOBJICHHbLIEC CUCTEMBI, 060pyz[0|3alme )4
KOMIIOHEHTBI JJIs1 UCII0JIL30BAHHS HA 000raTHTEIbHBIX YCTaHOBKaX € IJIa3MCHHBIM
pasaeJIeHueEM

BBOJHOE 3AMEYAHUME

[Ipu mpotiecce MIa3MEHHOTO pa3eICHUs IIa3Ma, COCTOsAIIas U3 HOHOB ypaHa, MIPOXOIUT
4yepe3 AIEKTPUUECKOe IM0JIe, HACTPOSHHOE Ha YacTOTY MOHHOTO PEe30HAaHCa U™, ¢ tem
4TOOBl OHH B MEPBYI) OUYEPEb IOTJIOIIAIN SHEPIHI0 W YBEIMYHBAJICS IHAMETP HX
IITOMOPOOOPA3HBIX OPOUT. HNonbl ¢ mpoxoxkaeHUEM 110 OOJBIIEMY TUAMETPY
3aXBaTBIBAOTCS I 00pa30BaHUs MPOIYKTa, 00OTAIICHHOTO U, Tlnaswma, KOTOpas
o0pa3oBaHa TIOCPEICTBOM WOHHM3AIMK YPAHOBOTO TMapa, COJCPKUTCI B BaKyyMHOM
KaMepe ¢ MarHMTHBIM II0JIEM BBICOKOH HAIPSDKEHHOCTH, OOpa30BaHHBIM C IOMOIIBIO
CBEPXIIPOBOMAIICTO MarHuTa. OCHOBHBIE TEXHOJIOIMYECKHE CHCTEMbI Ipoliecca
BKJIIOUAIOT CHCTEMYy TICHEpAllMd YPaHOBOW IUTa3Mbl, pa3ACIHUTEIbHBI MOAYJIb CO
CBEPXIIPOBOSAIINM MarHUTOM M CUCTEMbI U3BJICUCHUS METaJlIa it cOopa "mpoaykra" u
"XBOCTOB".
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5.8.1.

5.8.2.

5.8.3.

5.84.

5.8.5.

5.8.6.

MHKpOBOJIHOB])Ie HCTOYHUKH IHEPIrud U aHTCHHBI

CrenuanbHO TpeJHA3HAYCHHBIC WM TIOJTOTOBICHHBIC MHKPOBOJHOBBIC HCTOYHHKHU
SHEPTUH W aHTEHHBI I TCHEePAIMK WM YCKOPEHUS MOHOB U 00JIAIAFOIINE CIICTYOIUMU
xapaktepuctukamu: 4actota Beimie 30 I'Tm u cpemHss BBIXOAHAS MOIIHOCTH IS
reHepariuy noHoB 6osee 50 kBT.

Couenouanbl Aas B036y)KIleHI/lﬂ HOHOB

CrienualibHO TIpeIHa3HAYCHHBIE WX MTOITOTOBIICHHBIE COJICHOUIBI AJIS PaliOYaCTOTHOTO
BO30YXCHHUS MOHOB B nuamna3zoHe 4actoT Oosee 100 k[ u crmocoOHBIE paboTaTh Mpu
cpemneil MorHOCTH O0see 40 kBT.

CucreMbl reHepanuy YpaHOBOH IIa3Mbl

CrienManbHO TPEHA3HAYCHHBIC M TOJATOTOBICHHBIC CHCTEMbI T€HEpAIlMU YPaHOBOWM
MIa3Mbl, KOTOPHIC MOTYT COJCPXKAaTh BBICOKOMOIIHBIC IOJOCOBBIC WM PAaCTPOBBIC
DIIEKTPOHHO-TyYEBbIE MYIMIKA C IEpPeJaBaeMoii MOIIHOCTBIO Ha MHIIEHb Oolee
2,5 kBr/cm.

Cucrembl 114 06pa60T1m KUAKOMETAJVIMIECCKOI0 YpaHa

CrienualibHO TPETHa3HAYCHHBIC WU TIOJATOTOBJICHHBIC CUCTEMBI JJIs1 00pabOTKH KUAKOTO
MeTaJuTa JJIA PacIIaBJICHHOTO ypaHa FIIM YPAHOBBIX CIIABOB, COCTOSIINE W3 THUTIICH U
OXJIQKTAFOIIETO 000PYIOBAHUS IJIST TUTIICH.

[NTOACHUTEJIBHOE 3AMEYAHUE

Turnu u [Apyrue KOMIIOHEHTHI 3TOM CHUCTEMBI, KOTOPBIE BCTYIMAIOT B KOHTaKT C
pacIIaBJIeHHBIM yPAaHOM WM YPAHOBBIMHU CIUTABAMH, U3TOTOBJICHBI U3 KOPPO3UECTORKHUX
U TEPMOCTOWKHX MaTepHajoOB WM 3all{IICHbl MOKPHITHEM H3 TaKWX MAaTepHalloB.
[Ipuemnemple MaTepuanbl BKIIOYAIOT TAaHTAN, MOKPBITBIA OKCHAOM HUTTpUS Tpadwur,
rpaduT, MOKPHITHIA OKUCIIAMU IPYTHX PEIKO3EMENBHBIX JIEMEHTOB WA UX CMECSIMH.

Arperatsl 1Jis1 coopa "'mpoaykTa' u "'XBOCTOB'' MeTaJIM4eCKOro ypaHa

CrienmanbHO TpeIHA3HAYECHHBIC WM TTOATOTOBJICHHBIC arperaTsl s coopa "mpoaykra u
"XBOCTOB" ISl METAJUIMYECKOr0 ypaHa B TBepaoi Qopme. OTH arperathl s cOopa
M3TOTOBJICHBI U3 MAaTEPHAJliOB, CTOMKWUX K HarpeBy W KOPPO3UH, BBI3BIBACMOW MapamMu
METAJLTMYECKOTO ypaHa, TaKWX, Kak TpaduT, MOKPHITEI OKCUIOM HUTTPUS, WU TaHTAJ,
WJIM 3aIUIICHBI TOKPBITHEM U3 TAKUX MaTEPHAJIOB,

Koxyxu pa3neanTejbLHOro MORyJist

Hunuaapuyeckue Kamepshl, CIENUATBHO IMPEIHA3HAYCHHBIC WM TMOJTOTOBICHHBIE IS
WCTIONb30BaHUS Ha OOOTaTHUTENHHBIX YCTAHOBKAX C IDIa3MEHHBIM pa3leiCHUEM, s
MOMEIIEHUS! B HHUX HWCTOYHWKA YPAaHOBOH IUIa3Mbl, SHEPTETHUYECKOTO COJCHOUIA
PaguoYacToOThl M KOJUIEKTOPOB "mipoaykTa" 1 "XBOCTOB".

[OACHUTEJIbBHOE 3AMEYAHUE

OTHU KOXYXM HMMEIOT MHOXKECTBO BXOJHBIX OTBEPCTUH AJIA MOJAYM SJICKTPONUTAHUS,
coequHeHnit U(G(Y3UOHHBIX HACOCOB, a TaKKe JUIsi JUAarHOCTUKH W KOHTPOJIS
KOHTPOJIbHO-U3MEPHUTENBHBIX TPHOOPOB. OHHU UMEIOT MPUCTIOCOOTICHUS AT OTKPBITHS U
3aKpBITHS, YTOOBI 00eCTIeYnTh 00CTY)KHBaHHE BHYTPEHHUX KOMIIOHEHTOB M H3TOTOBJICHBI
M3 COOTBETCTBYIOIINX HEMArHUTHBIX MaTEPUAIOB, TAKHIX, KAK HEPKABEIOIIAsl CTallb.
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5.9.

5.9.1.

CnennajbHO TpeTHA3HAYEHHBIE WJIH TOATOTOBJIEHHBIE CHCTEMBI, 000PY0BaHHE H
KOMIIOHEHTHI /IS  HCNOJIb30BAHUSI HAa  YCTAHOBKAX  JJIEKTPOMATHHTHOIO
o0oraieHus.

BBOJIHOE 3AMEYAHUE

[Ipy »nEeKTpOMarHUTHOM TIPOLECCE HMOHBI METAJUIMYECKOTrO0 ypaHa, IOJy4YEHHbIE
MOCPECTBOM MOHHU3AIMK MUTaoLero Marepuana u3 coned (oosrano UCl,), yckopsitoTest
U IPOXOJST 4Yepe3 MAarHUTHOE I0ji€, KOTOPOE 3aCTaB/IsCT MOHbBI Pa3JIMYHBIX H30TOIIOB
IPOXOAUTh 1O  Pa3IM4YHbIM  HAIPABICHUSIM. OCHOBHBIMM ~ KOMIIOHEHTaMH
JIEKTPOMAarHUTHOI'O M30TOIIHOIO cemaparopa  sBIIFOTCA: MarHuTHOE TIIOJIE JUIS
OTKJIOHEHHS/pa3/ieIeH!s] U30TOMOB MOHHOTO Iy4YKa, HCTOYHUKA MOHOB C €0 CUCTEMOM
YCKOPEHHUS, M1 CHCTEMBI cOOpa OTIENCHHBIX HMOHOB. BcmomorartenbHble CHCTEMBI ISt
3TOTO TMpolecca BKIIOYAIOT CHCTEMY CHaOXEHUS MarHUTHOW SHEpPrued, CHCTEMBI
BBICOKOBOJIFTHOT'O IIMTaHUSI HCTOYHUKA HOHOB, BaKyyMHYIO CHCTEMY M OOLIMpHBIE
CHUCTEMBbl ~ XUMMYECKOH  00pabOTKM  JUIsI ~ BOCCTAaHOBJIEHMsS ~ IPOLYKTa U
OYHCTKH/pEreHepaui KOMIIOHCHTOB.

DJIEeKTPOMATHHUTHBIE CeNlapaToOPbl H30TONOB

BJ'ICKTPOMEIFHI/ITHBIC cermapaTopbl HU30TOIOB, CHOCHUAJIBHO MPCAHA3HAYCHHBIC UWIIN
NMOATOTOBJICHHBIC U1 PAa3ACJICHUA N30TOIIOB YpaHa, U 060pyZ[OBaHI/I€ 1 KOMIIOHCHTHI OJIA
9TOro, BKJIro4as:

a) Hctounuku noHOB

CrenyanbHO MpeaHa3HAYCHHBIC WM  IOATOTOBJICHHBIC  OTACIABHBIC WM
MHOTOYHCIICHHBIE HCTOYHMKH HMOHOB ypaHa, COCTOAIIME W3 HCTOYHHKA Iapa,
HOHM3aTOpa W YCKOPHUTEISA IIy4Ka, H3rOTOBJICHHBIE H3 COOTBETCTBYIOIIUX
MaTepUANIOB, TaKUX, Kak TpauT, HEPKABCIOIAsl CTalh WJIA MEJb, U CIIOCOOHBIX
oOecrieunBaTh OOIIMIA TOK B ITydke HOHOB 50 MA mim Ooree.

b)  KoiekTopsl HOHOB

KomekTopHbIe TIIACTHHBI, UMEIOINKE JIBE WM OoJiee MIENIN U IMa3a, CICIUAIBHO
MpeTHA3HAYCHHBIC WM MTOATOTOBJICHHBIC Il COOPa IMTyYKOB MOHOB 00OTAIEHHOTO
1 OOETHEHHOTO ypaHa W HW3TOTOBIICHHBIE W3 COOTBETCTBYIOIIMX MAaTepHAalOB,
TaKHX, Kak rpaduT Wik HEP)KaBEIOIIas CTalb.

c) Baxyymuble koxyxu

CrienuasibHO NpelHa3HAYCHHBIE WIM IOATOTOBJICHHBIE BaKyyMHbIC KOXYXM Ui
JIEKTPOMAarHUTHBIX CENapaToOpoOB ypaHa, U3rOTOBJIEHHBIE M3 COOTBETCTBYIOILUX
HEMarHUTHBIX MaTepHAaJIOB, TAKHUX, KaK HEPXKaBEIOIIAsl CTalb, U MIpeIHA3HAUECHHBIE
i1 pabotsl pu gasnenuu 0,1 la nnn Huxe.

[NOACHUTEJIBHOE 3AMEYAHUE

OTH KOXYXH CICIHATBHO NpPETHA3HAYCHBI JUIS TIOMEIICHUS B HUX WUCTOYHHKOB
WOHOB, KOJUICKTOPHBIX IUIACTHH M BOJOOXJKIACMBIX BKJIAJBINICH W HMEIOT
MIPHUCIIOCOOJICHUS IS cCoequHeHUH U (y3MOHHBIX HACOCOB U MPUCIOCOOICHHS
JUTSL OTKPBITHS U 3aKPBITHS B LIEJISIX U3BIICUCHUS U 3aMEHBI TUX KOMIIOHCHTOB.

d) MarsuTHbIC TIOIIOCHBIC HAKOHCUHUKH

CrienganbHO TNpeAHA3HAYCHHBIC MM IOATOTOBJCHHBIC MAarHHTHBIC ITOJIFOCHBIC
HAaKOHCYHUKH, UMCIOIINE AuaMeTp Oojiee 2 M, HUCIOIb3yeMbIe I 0OecIeueHus
MOCTOSTHHOTO MarHUTHOTO TIOJIS B 3JICKTPOMAarHUTHOM CETapaTope U30TOIOB U IS
MIEPEHOCa MATHUTHOTO TTOJISI MEXK]Ty PACIIONOKCHHBIMH PSIIOM CerapaTopaMHu.
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5.9.2.

5.9.3.

BbICOKOBOJBLTHBIE HCTOYHHUKH MHUTAHHS

CrieruaJibHO TIpeHA3HAYCHHBIC WJIU TOJTOTOBJICHHBIE BBICOKOBOJIBHBIC HCTOYHUKH
MUTAHUS JJI1 WCTOYHWKOB HWOHOB, OONaNarolmde TMOJHBIM HabOpOM  CIEYIONIHX
XapaKTepUCTUK: MOTYT paboTaTh B HENPEPHIBHOM PEKUME, BBIXOJHOE HAMPSIKCHUE
20 000 B wm 6onee, BRIXOMHOHM TOK 1 A mim Oosiee n cTabum3anus HapsOKEHUS MEHee
0,01% B Teuenue 8 yacos.

HWcTounnkn nuTaHUsA JIEKTPOMArHuTOB

CrieruaJibHO TIpeHA3HAYCHHBIC WJIM TIOJTOTOBJICHHBIC MOIIHBIC HCTOYHUKH MUTAHUS
MOCTOSIHHOTO TOKa JJIsl DJICKTPOMArHUTOB, 00JIaIalolHe MOJHBIM HA0OPOM CJIETYIONIHX
XapaKTEPUCTUK: BBIXOJHOH TOK B HempepblBHOM pexkume 500 A mam Gojnee mpu
Hanpspxkeaun 100 B wim Ooitee, mipu cTaOWIM3anuy MO TOKY WM HANPSKCHUIO MEHEe
0,01% B Teuenue 8 yacos.

YcraHoBKM UISI TPOM3BOJACTBA THKEJIOH BOABI, AeliTepuss W JedTepHeBBIX
coeJMHEeHUH U 000pyNOBaHHe, CIICHHAJBLHO NMPeIHA3HAYeHHOEe WJIH MOAT0TOBJIEHHOE
IJIs1 3TOT0

BBOJHOE 3AMEYAHUME

Tspkemylo BOLYy MOXKHO IIPOM3BOJUTBH, HCIHOJNB3YS pasiuyuHble mporecchl.  OmHako
KOMMEPUYECKH BBITOAHBIMU SIBJISIOTCS ABa MPOLECcca: MPOLECC H30TOMHOTO 0OMEHa BOJBI
u cepoBonopofa (npouecc GS) u nmporecc H30TOMHOro 00MEHa aMMHUaKa B BOJIOPOa.

[Iponecc GS ocHOBaH Ha 0OMEeHe BOAOPOJAa U ACUTEPHS MEXKILY BOZOH M CEPOBOJOPOIAOM
B CUCTEME KOJIOHH, KOTOPBIE SKCILTYaTUPYIOTCA C XOJOJHOW BEpXHEHN CeKIIUe U ropsayein
HIDKHEHN cekiueld. Bojia Teder BHU3 MO KOJIOHHAM, B TO BpeMsl KaKk CEpOBOAOPOAHBIN a3
HUPKYIUPYET OT IHA K BEpIIMHE KOJOHH. [l comeicTBHS CMEIIMBAHUIO Ta3a U BOJIBI
WCTIONB3YeTCs PAL AbIpYaThIX JOTKOB. JledTepuii mepememaercsi B BOAY NPH HU3KHX
TeMIeparypax H B CEpOBOAOPOA MpHU BBICOKMX Temmeparypax.  OOoramieHHbIC
JelTeprueM ra3 Wid Boja yJAISIOTCS M3 KOJIOHH MEPBOH CTYNEHH HA CTBHIKE TOPAYMX U
XOJIOJHBIX CEKIIHH, U MPOLIECC MOBTOPSIETCS B KOJIOHHAX clieAyomieit crynern. [IpoaykT
nocienHe (aspl - Boja, oOoramieHHas jgeditepueM 1o 30%, HampaBnseTcs B
TUCTHUIAIMOHHYIO YCTAHOBKY JUIS MTPOU3BOACTBA PEAKTOPHO-UYUCTON TSDKETOW BOJEI, T.€.
99,75% okucu pewrepus.

B mporecce oOMeHa MexIy aMMHAaKOM M BOJOPOJIOM MOXKHO HM3BJICKATh JIEHTEpHI W3
CHUHTE3-Ta3a MOCPEACTBOM KOHTAKTA C KUIKUM aMMHAKOM B IPUCYTCTBUU KaTalu3aTropa.
CunTtes-ra3 nogaercsa B 0OMeHHBIE KOJIOHHBI M 3aTeM B aMMHUAYHbIM KOHBepTep. BHYTpH
KOJIOHH Ta3 TOJHUMAETCS OT JHA K BEPIIWHE, B TO BpeMs Kak JKUIKWN aMMHaK TedeT OT
BEpIIMHBI KO IHY. JleiiTepuil B CUHTE3-Ta3e JUIIAETCA BOJIOPOJa U KOHUEHTPUPYETCS B
aMMuake. AMMUAK MOCTYNMaeT 3aTE€M B YCTAaHOBKY Uil KPEKHMHra aMMHUaKa Ha JIHE
KOJIOHHBI, TOTJa Kak Ta3 coOupaeTcss B aMMHAYHOM KOHBEpTEepe Ha BepmmHe. Ha
MOCIEAYIONUX  CTYMEHSX MPOUCXOAHMT JaibHEHIIee o0oramieHue, H  IyTeM
OKOHYATENFHOW NUCTHIIISIIMY TPOU3BOIUTCS PEaKTOPHO-UNCTAas Tshkenas Boga. Ilomaga
CHHTE3-Ta3a MOKET ObITh 0O0ecrieueHa aMMHAadYHOW YCTaHOBKOI, KOTOpasi B CBOIO O4epe/ib
MOJKET OBITh COOpPY’KE€Ha BMECTE C YCTAaHOBKOMW JIJISl TPOM3BOACTBA TSKEION BOJBI ITyTEM
M30TOITHOTO 0OMEHA aMMHaKa M BOJIOpoja. B mporiecce aMMUadHO-BOIOPOAHOTO OOMEHa
B Ka4eCTBE MCTOYHUKA HMCXOJHOTO JEHTEpUS MOXKET TaKKe HCIOIb30BaThCS OOBIYHAS
BOJA.
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6.1.

6.2.

6.3.

MHorue mnpeaMeTsl KIIOYEBOr0 OOOpYIOBaHHS I YCTAaHOBOK IO TIPOU3BOJICTBY
TSDKEJION BOMBI, MCHOJB3YIOMMX Mporecchl GS minm aMMUadYHO-BOJOPOIAHOTO OOMEHA,
HIMPOKO PaCIPOCTPAHECHBI B HEKOTOPHIX OTPACIAX HeQTEXUMHUECKON TPOMBINUICHHOCTH.
Ocob6eHHO 3TO KacaeTcs HEOONBIINX YCTAHOBOK, UCIIONB3yomux mporecc GS. OxHako
HEMHOTHE TPEAMETHl OOOpYHAOBAaHMS SBISIIOTCS CTaHmapTHeIMH. IIpomeccer GS wm
aMMHUAYHO-BOJIOPOJHOTO  OOMEHa  TpeOyloT  00pabOTKM  OONBIIMX  KOJIHYECTB
BOCIUIAMEHSIONINXCS, KOPPO3HOHHBIX M TOKCHYHBIX JKUJAKOCTEH TpU MOBBIIICHHOM
nmaBieHud.  COOTBETCTBEHHO NpH pa3pabOTKE CTaHAAPTOB 1O TMPOCKTHPOBAHUIO U
9KCIUTyaTallMy JUI1 YCTAHOBOK U 000PY/I0BaHMUSI, HCTIONB3YIOMIUX 3TH MPOIECCHI, CIEAYeT
YIENATH OONBIIOE BHUMAHHUE IMOI00PY MaTEpPHAIOB U UX XapaKTEPUCTHUKAM C TEeM, YTOOBI
00ecTeunTh ITUTENBHBIA CPOK CIYKOBI TIPH COXpPaHCHHHM BBICOKOW 0O€30TacHOCTH H
HAJICKHOCTH. Onpenenenue MacmTa0oB  OOYCIOBIUBACTCS TJABHBIM — 00pa3oM
COOOpaXCHUSIMH HSKOHOMUKMA W HeoOXxoamMoctH. Takum oOpa3om, Oouiblias 4acTh
MPEIMETOB 000PYIOBAHUS H3TOTOBISAETCS B COOTBETCTBHH C TPSOOBAHUSAMH 3aKa3uuKa.

Haxkomner, ciemyer ormeTuThb, uTO Kak B mpormecce GS, Tak u B mpollecce aMMHAYHO-
BOJOPOAHOTO OOMeHa, TpeAMeTHl O0OpYyAOBaHUS, KOTOpPHIE MO OTHEIBHOCTA He
MpeIHa3HAaYeHbl WA TOATOTOBJIEHBI CIIENHMATBHO MJIS MPOW3BOJACTBA TSDKEIOW BOJBI,
MOTYT COOMPAThCSI B CHCTEMBI, CIICIIUATILHO MTPEIHA3HAYCHHBIC WU TIOJrOTOBJICHHEIC JIIIS
MPOU3BOJCTBA TSOKENON BONbI. [IpuMepaMu TakuX CHCTEM, MPUMEHIEMBIX B 00OUX
MpolIeccax, SIBISIIOTCS CHUCTEMa KaTaJlUTUYECKOTrO KPEKUHTa, UCHOJb3yeMas B MpoIecce
oOMeHa aMMHaKa ¥ BOJIOPO/Ia, U JUCTUIUIALIMOHHBIE CHCTEMBI, HCIIOJIb3yeMbIE B TIpoIiecce
OKOHYATEILHOM KOHIIEHTpAIlMU TSXKEJIOW BOJIbI, JIOBOJAIIEH €€ O YpPOBHS PEaKTOPHO-
YHCTOM.

[IpenMeTsl 00OpyIOBaHMS, KOTOPHIC CIEIMANBLHO NpEAHA3HAYCHBI WM TOATOTOBJICHBI
JUTSL TIPOU3BOICTBA TSHKENIOH BOJIBI IyTEM HMCITOIB30BaHUS JINOO IMpoliecca 0OMEHa BOJBI U
CepoBOIOpO/Ia, TMOO MpoIiecca 0OMEHa aMMHUaKa U BOJIOPO/Ia, BKIIFOYAIOT:

BOI[O-CQpOBOIlOpO)_IHbIe 00MEeHHbIE KOJTOHHBI

OOMeHHbIE KOJIOHHBI, H3rOTAaBIMBAEMbIE U3 MEJIKO3EPHUCTON YIJIEPOIUCTON CTaIH
(manmpumep, ASTM A516), muamerpom ot 6 M (20 dbytoB) mo 9 M (30 dyToB), KoTOpEIE
MOTYT 3KCIUTyaTUPOBAThCSl MPH AaBleHWW cBbimie min paBHoM 2 MIla (300 ¢pyHT/KB.
JIOHM) © HWMEIT KOPPO3HOHHBIM JOMYyCK B OMM WM Ooiblle, CIEHUaTIbHO
MpeJHa3HAaYeHbl WM TOATOTOBIEHBI MJI1 TPOM3BOACTBA TSDKENOW BOJBI IYTEM
MCIIOIB30BaHMUS MTPOIIECCa H30TOITHOTO 0OMEHA BOABI M CEPOBOIOPO/IA.

I'azoxyBKH U KOMIIpeCCOpbI

Opnoctynenyarsie, MajoHamopaele (T.e. 0,2 MIla w30 GyHT/KB. q10iM)
HEHTPOOCKHBIE Ta30lyBKU WM KOMIIPECCOPHI IS MUPKYISIMH CEPOBOIOPOHOTO Ta3a
(t.e. raza, cogepxamero Oomee 70% H,S), cmenuanbHO mnpenHa3HAYEHHBIC WU
MOJITOTOBJICHHBIC IS MPOU3BOJACTBA TSDKEIOW BOJBI IMYTEM HCIOJIB30BAHUS IpoIecca
oOMeHa BOABI W CEPOBOIOPOJA. OTH Ta30dyBKH WM KOMIIPECCOPHl HUMEIOT
TIPOU3BOANTEILHOCT, MPEBBINAIONIYI0 HIH paBHylo 56 m’/c. (120 000 SSEM) mpn
SKCIUIyaTallM¥ 0] JaBJICHHEM, IpeBbIaomuM ik paBHbiM 1,8 MIla (260 dhyHT/KB.
JIIOVIM) Ha BXOJIe, U CHaOKCHBI CAlTbHUKAMU, YCTOHYHUBBIMU K Bo3eicTBUIO H,S.

AMMHAYHO-BOOPOIHbIE 00MEHHBbIE KOJIOHHBI

AMMUAYHO-BOJIOPOJIHBIC OOMEHHBIC KOJOHHBI BBICOTOW Oojiee wWiM paBHOH 35 M
(114,3 pyroB) muamerpom ot 1,5 M (4,9 dyror) mo 2,5 m (8,2 pyToB), KOTOpBIE MOTYT
9KCILIyaTHPOBAThCS IMOJ JAaBicHHeM, mpeBbimaronium 15 MIla (2225 gyHT/KB. A10¥#iM),
CHEMAIFHO NPeJHa3HAYCHHBIE WIIN MTOATOTOBJICHHBIE ISl IIPOU3BOJICTBA TSAKEIION BOMBI
MyTEeM HCIOJB30BaHUS TpoIlecca OOMEHa aMMHaKa M BOJIOPOJa. OTH KOJOHHBI UMEHOT
TaKKe TI0 MEHbIIIEH Mepe OJHO OTOOPTOBAHHOE OCEBOE OTBEPCTUE TOTO K€ JUAMETPa, YTO
Y [WIMHIPHYECKAsT 4YacTh, Yepe3 KOTOPYI0 MOTYT BCTABJIATHCS WM BBIHUMATHCS
BHYTPEHHHE YaCTH KOJOHHEI.
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6.4.

6.5.

6.6.

6.7.

BHyTpeHHI/Ie YaCTU KOJIOHHBI U CTYIICHYATbI€ HACOCHI

BHyTpeHHue 4acTH KOJOHHBI M CTYIEHYATHIE HACOCHI, CIICHMAIBLHO IpeIHa3HAuYCHHBIC
WIM TIOATOTOBIEHHBIE Ui KOJNIOHH JJISi TIPOM3BOACTBA TSDKEJOW BOJBI IyTeM
WCTIONB30BaHMs TMPOIECCa aMMHAYHO-BOJOPOAHOTO oOOMeHa.  BHyTpeHHHE dYacTH
KOJIOHHBI BKITIOYAIOT CIEIUAIbHO IpeIHAa3HAYCHHbIE KOHTAKTOPHI MEXIY CTYIEHSIMH,
COJICUCTBYIONINE TECHOMY KOHTAKTY raza v >KUJIKOCTU. CTymneHYaThle HACOCHl BKIIIOYAIOT
CIICLMAJIbHO MpEJHA3HAYCHHBIC MOrPYXKaeMble B >KUIKOCTb HACOCHI AJIS LIUPKYISIIUN
JKUAKOTO aMMHUaKa B Tpejienax o0beMa KOHTAKTOPOB, HAXOMSAIIUXCS BHYTPH CTYIEHEH
KOJIOHH.

YcraHoBKH AJ1s KPE€KHHIa aMMHaKa

VYcTaHOBKY U1l KPEKMHI'a aMMHUAKa, SKCIUTyaTUPyEeMbIe [0 IaBIE€HUEM, IIPEBBIIIAIONINM
unn paBHeiM 3 MIla (450 QyHT/KB. q10iiM), crenuanbHO NpeAHA3HAUYEHHBIE WIN
MOATOTOBJIEHHBIE 711 MIPOM3BOACTBA TSDKETOW BOJBI MyTEM HCIIOJIB30BaHUSA Ipolecca
H30TOMHOr0 0OMEHa aMMHaKa 1 BOIOPOJa.

HNudpakpacHble aHAIU3aTOPHI NOTJIOLIEHUS

WNudpaxpacHsle aHATM3aTOPbl  IMOTJIOLICHUS, CIIOCOOHBIE OCYIIECTBISATH — AHAJIH3
COOTHOIIECHUS MEXIY BOJOPOAOM U JeTeprueM B pealbHOM MacuiTabe BpeMEHH, Korja
KOHLEHTpAIUK JeHTepus paBHBI WM MpeBbIIaoT 90%.

Karanutnueckue neuu

Karanutnueckue meun uist epepabOTKH 00OTaleHHOTO ACHTEPUEBOTO Ta3a B TSHKEIYIO
BOJy, CTCIIHAIBHO MpeTHA3HAYECHHBIC WK TTOATOTOBIICHHBIC IS IPOU3BOJICTBA TSHKEIION
BOJIBI ITyTEM HCTIOIL30BAHUS MTPOIIECcCca H30TOITHOTO 0OOMEHa aMMHaKa U BOJIOPO/Ia.

YcTaHOBKH 115 KOHBEpPCHUHU ypaHa H oﬁopyszalme, ClIeUAJbHO MPEIHA3HAYCHHOEC
HNJIM ITIOATOTOBJICHHOC AJISA 3TOI0

BBOJHOE 3AMEYAHUE

B ycraHoBkax m cucTeMax i KOHBEPCHHM YpaHAa MOXET OCYIIECTBISITBCS OIHO WU
HECKOJIBKO TPEBPAIICHUH W3 OJHOTO XMMHYECKOTO M30TOIMA ypaHa B IPYTOH, BKIOYAs:
KOHBEPCHIO KOHIEHTpaToB ypaHoBou pyasl B UOs, kouBepcuto UO; B UO,, KOHBEPCHIO
okuceit ypana B UF, wnmm UF4, konBepcuto UF, B UF4, kxonBepcuio UFs B UF,,
kouBepcuto UF4 B MeTannuueckuii ypan u koHBepcuto ¢propuaos ypana B UO,. Muorue
KITFOUEBBIC KOMIIOHEHTHI 00OPY/JOBaHUS YCTAaHOBOK JUISI KOHBEPCHUU ypaHa XapaKTEPHBI
IUIE  HEKOTOPBIX CEKTOPOB XMMHYECKOW o0OpabaTpiBaiolield MPOMBIIUICHHOCTH.
Hampumep, Buab 0o00opyIoBaHHS, UCIOIB3YEMOTO B 3THX MPOIECCaX, MOTYT BKIIOYATh:
Me4r, KapycelbHbIE II€YH, PEaKTOPhl C TICEBJOOXKI)KEHHBIM CIIOEM KaTalll3aTopa,
’KapOBBIC PeaKTOPHBIE OAIIHY, XKUIKOCTHBIC ICHTPU(DYTH, TUCTULISIIIMOHHBIC KOJIOHHBI U
KUIKOCTHO-KUJAKOCTHBIC AKCTPAKIIMOHHBIE KOJOHHBI. OIHAKO HE MHOTME KOMIIOHEHTHI
o0opyoBaHUsS WUMEIOTCS B "TOTOBOM BHjE"; OOJBIIMHCTBO W3 HUX JIOJDKHBI OBITH
MOTOTOBJICHBI COTJIACHO TPEOOBAaHUSAM M CHEeNU(HUKANUAM 3aKa3uuka. B HEKOTOPBIX
ciaydasx TpeOyeTrcs YYHUTHIBATh CIIEI[HATBHBIE TPOCKTHBIE W  KOHCTPYKTOPCKHE
O0COOCHHOCTH JUISI 3aIIUTHI OT arpecCHBHBIX CBONCTB HEKOTOPBIX W3 00pabaThIBaeMbIX
xummdeckux BemiectB (HF, F,, CIF; u ¢Topunsr ypana). Hakorer, cieayeT OTMETHUTH,
9TO BO BCEX IpolLeccax KOHBEPCHH YpaHa KOMIIOHEHTH OOOPYAOBaHHSA, KOTOpHIE
OTJICNIBHO CICNUAIbHO HE TpeHAa3HAUCHbl WM MOATOTOBJICHBI JIIS KOHBEPCUU YpaHa,
MOTYT OBITh OOBEIUHECHBI B CHCTEMBI, KOTOPBIC CIICIUAIBHO IPEIHA3HAYCHBI WU
MTOATOTOBJICHBI [T UCTIONB30BAHMS B HEJSIX KOHBEPCHH ypaHa.
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7.1.

7.2.

7.3.

7.4.

7.5.

7.6.

CrnenmnajbHO NpeJHA3HAYEHHbIe WJIM MOATOTOBJICHHbIE CHCTeMbI [Jisi KOHBEPCHH
KOHLIEHTPaToB ypaHoBo# pyasl B UO;

I[MTOACHUTEJIBHOE 3AMEYAHUE

KonBepcust koHIeHTpaToB ypaHoBOW pyabsl B UO; MOXET OCYIIECCTBIATHCA CHadaja
MOCPEACTBOM PACTBOPEHHS pPYABI B Aa30THOW KHCIOT€ W OSKCTPAKIUH OYHIICHHOTO
reKcarujpara ypaHWIIUHUTPATa C TIOMOIILI0 TaKOTO PACTBOPHUTENS, KaK TPUOYTHI
(docdar. 3areM rekcaruapar ypaHwiguHUTpaTa npeodpasyercs B UO; mub0 mocpencTBoM
KOHIICHTpAIMK W JCHUTPAIUU, OO0 TOCPEACTBOM HEUTpaM3alUud Tra3000pa3HBIM
aMMHAKOM JUISI TIOJTyYSHHs TUypaHaTa aMMOHUS C TIOCIIEAYIOIIEH (huibTparmei, CyImkoit
Y KaJbIIMHAPOBAHNEM.

CnenuajbHO NpeaAHa3SHAYCHHbIC MM NOATIOTOBJICHHBIC CHCTEMbI IJIsi KOHBEPCHH
UO3 B UF6

NOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UO; B UFg MOXKET OCyIIECTBISTHCS HEMOCPEACTBEHHO propupoBanuem. s
rporiecca TpedyeTcss HICTOYHHK ra3000pa3Horo (ropa Wik TpeXhTOPHUCTOTO XJI0pa.

Cneuuanbﬂo NnpeaAHasHAYCHHbIC WJ/IM NMOAIOTOBJCHHBIC CHCTEMbI IJI1 KOHBEPCHUH
UO3 B UOz

NOACHUTEJIBHOE 3AMEYAHUE

Konsepcua UO; B UO, MOXET OCYIIECTBISAThCA MOCPEACTBOM BoccTaHOBIeHHA UO;
ra3000pa3HbIM KPEKHHI-aMMHAKOM HJIH BOJIOPOZIOM.

Cneuuanbﬂo NnpeaAHasHAYCHHbIC W/IM NMOAIOTOBJCHHBIC CHCTEMbI IJI1 KOHBEPCHUH
UOZ B UF4

I[MTOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UO, B UF,; MoxeT ocyuiecTBIsAThCS mocpeacTBoM peakmuu UO, ¢
ra3zoo0pa3ueiM ¢ropuctsiM Bogopoaom (HF) npu remneparype 300-500°C.

CrenuajibHO npeaHasHa4uYCHHbI€ WJ/IM NMOATOTOBJCHHBLIC CHCTEMbI 1J1 KOHBEPCHUH
UF4 B UFG

[MTOACHUTEJIbBHOE 3AMEYAHUE

Konsepcus UF, B UFg ocymiecTBigeTcsi MOCPEACTBOM HSK30TEPMUUYECKON PEAKLUHU C
¢Topom B peaktopHoii Oammue. UFs KOHAEHCHpYyeTCSA W3 TOpSYMX JIETYYUX Ta3oB
MOCPECTBOM MPOITYCKaHMsI TMOTOKA ra3a 4Yepe3 XOJNOTHYIO JIOBYIIKY, OXJIAKICHHYIO
1o -10°C. [Ins npouecca TpeOyeTcst ICTOYHUK ra3000pa3Horo ¢gropa.

CnenuanabHO NMpeAHA3HAYEHHbIEe WJIM MOATOTOBJIEHHbIE CHCTeMbI [Jisi KOHBEPCHM
UF, B MeTa/uiu4ecKkuii ypaH

I[NTOACHUTEJIBHOE 3AMEYAHUE
Konsepcus UF,; B Merajulnyeckuil ypaH OCYIIECTBISETCS IOCPEACTBOM  €T0

BOCCTaHOBJICHHUS] MarHueM (KpyIHble MapTHH) WIK KajblueM (Manble naptun). Peakuus
OCYIIECTBIISIETCS P TEMIIEpaTypax BbIIIe TOUKH ruiaBieHus ypada (1130°C).
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7.7.

7.8.

CrenuajabHO npeaHasHa4uYCHHbI€ WJ/IU NMOATOTOBJCHHBLIC CHCTEMbI IJ1 KOHBEPCHUH
UF6 B UOZ

I[MTOACHUTEJIBHOE 3AMEYAHUE

Koneepcus UFs B UO, MOXeET OCYIIECTBIITHCS TOCPEACTBOM OMHOTO W3 TPeX
mporieccoB. B mepBom mpomecce UFg BoccranaBmuBaercst u ruaponmsyercs B UO, ¢
WCIIONb30BaHUEM BojopoAa W mapa. Bo Bropom mnpomecce UFg ruaponusyercs
pacTBOpEHHEM B BOE, IS OCAKACHHUS JUypaHaTa aMMOHHUsS NOOaBIsETCS aMMHaK, a
nuypaHat BocctanaBiauBaercs B UO, Bogopoaom npu temiepatype 820°C. Ilpu tpetbem
mpomecce razoobpasneie UFs, CO, m NH; cmemmBaroTcs B BOAE, OcCaxmast
ypaHWIKapOOHAT aMMOHHA.  YPaHWIKapOOHAT aMMOHHS CMEIIMBAeTCA C TapoM |
BogopoaoM mipu Temrepatype 500-600°C mis mpomssoacta UO..

Konsepcua UFg¢ B UO, yacto ocymiecTBiaseTcssi Ha TNEPBOW CTYNEHM YCTAHOBKHU IIO
W3TOTOBJIEHHUIO TOTIIINBA.

CrenuajabHO npeaHasHauYCHHbI€ WJ/IM NMOATOTOBJCHHBLIC CHCTEMbI 11 KOHBEPCHUH
UF6 B UF4

[MTOACHUTEJIBHOE 3AMEYAHUE

Konsepcusa UFq B UF, ocyiiecTBisieTca MOCPEACTBOM BOCCTAHOBJIEHHUS BOJIOPOJIOM.
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