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[ononHuTenbHbIM NpoToKonN K CornaweHnto
vexay Pecnybnukon Pyanga n
MexayHapo4HbIM areHTCTBOM NO aTOMHOW
9HEeprum o NPUMEHEHUN rapaHTn B CBA3MN C
[loroBopOM O HepacnpocTpaHeHNU S4epPHOro
OpYXus

1. Texkcr JlomomauTenbHOrO npotokoia K Cornamenuto Mexay PecmyOmukoi PyaH/:[at1 u
Me:xnyHapoAHBIM areHTCTBOM IO aTOMHOW PHEPrMH O MPUMEHEHUU TapaHTUH B CBSA3H C
JloroBopoM 0 HEpacHpOCTPAHEHUHU SACPHOTO OPYKUS BOCIPOU3BOJUTCS B HACTOSIIEM
noKyMeHTe 11 uHpopmanuu Bcex wieHOB. COBET YMPaBISIOMIUX OAOOPUI HACTOSIIUN
JononuurenbHbiit mpotokon 16 urons 2009 rona. On 661 oanucan 12 Hosiops 2009 roxa B
Apyme, Tanzanus, u 18 Hos6ps 2009 roga B Bene, Actpusi.

2. B cootBercTBuu co cTatbeil 17 JIOMOIHUTENBHOTO MPOTOKOJIA OH BCTYNUI B cuiIy 17 mast
2010 roga, B neHb, Korma ATEHTCTBO mony4mio oT PecnyOmmku Pyanpa mnucbMeHHOE
YBEIOMJIEHHE O TOM, YTO 3aKOHOJATEJbHbIE M KOHCTUTYLHMOHHBIE TpeOoBaHUs PyaHnnsl,
HEOOXOIMMBbIE JJIsl BCTYIJICHUS B CHITY, BBITIOJIHEHBI.

! Bocipousgenerno B noxymente INFCIRC/801.



INFCIRC/801/Add.1
[Ipunoxxenue

[ononHuTenbHbIN NpoToKon K CornaweHnto
mvexay Pecnybnunkon PyaHpa w
MexoyHapo4HbIM areHTCTBOM MO aTOMHOW
9Heprum o NPMMEeHeHUn rapaHTnUn B CBA3N C
[loroBopOM O HepacnpocTpaHeHUU A4epPHOro
OPYXUS

[TPUHUMAS BO BHUMAHUE, urto PecniyOnuka Pyanna (B nanbHeiieM nMeHyeMas
“Pyanoil”) u MexIyHapoJHOE areHTCTBO 10 aTOMHOM 3HEpruu (B AajbHEHIIEM HMEHyeMoe
"AreHtcTBOM") SABIAIOTCS ydacTHUKamMu CornalieHuss O NMPUMEHEHMH TapaHTUH B CBSA3U C
JloroBopoM O HEpacHpOCTpPaHEHHM SACPHOrO Opyxkus (B JalbHEHIIeM HMMEHYeMOro
"Cornarmenuem o rapaHTusx'"), Kotopoe Berynuiio B cuity 17 mas 2010 roaa;

YUUTBIBAS >xenanue MEXAyHApOAHOTO COOOIIECTBa emie Oosee YKpEenuTb PEXUM
AJIEPHOTO HEPACIIPOCTPAHEHUSI ITyTEM IMOBBIIIEHUS JEWCTBEHHOCTU U 3(PPEKTUBHOCTU CUCTEMBI
rapaHTuil ATeHTCTBa;

HAIIOMHMHASI, 4ro AreHTCTBO NpH OCYLIECTBICHHWH TapaHTHHA JOJDKHO YYMTBIBATh
HEOOXOIUMOCTh: M30€rath CO3JaHHs NPENSTCTBUI SKOHOMHUYECKOMY U TEXHOJIOTMYECKOMY
pa3BuTHIO PyaHapl WM MEXIyHapOIHOMY COTPYJHHYECTBY B 00JacTM MHPHOH sIepHOI
JEATENIbHOCTH;  COONIIOAATh JICHCTBYIOIIME IIOJIOKEHUSI B O0JAacTH OXpaHbl 3/10pPOBbS,
6e30macHOCTH, (PU3NUECKOI 3alUTHI, a TAKXKE APYTrHe JeHcTBYIoMMe TpeOoBaHUs 0€30M1aCHOCTH
Y MIpaBa OTJEJIbHBIX JIML; W MPUHUMATh BCE MEPHI 10 3aLIUTE KOMMEPUYECKHUX, TEXHOJOTMYECKUX
U TIPOMBIIUIEHHBIX CEKPETOB, a TaKKe Jpyrod KOHGHICHUUAIbHOW HH(OpMaLuH, KOTopas
CTaHOBHTCS €My U3BECTHOM;

[TPUHUMAA BO BHHMMAHMUE, uto wyacrora mnpoBeACHHUS U HHTEHCHUBHOCTh
MEpONpUATHH, yKa3aHHbBIX B HacTosieM [IpoTokosne, OyayT noiepkuBaThcsi HA MUHUMAJIbHOM
YpPOBHE, COOTBETCTBYIOIIEM LIEIH IOBBIMICHUS JIEHCTBEHHOCTH M A(PQPEKTUBHOCTU TapaHTHIA
ATeHTCTBa;

HACTOSAIINM Pyanna n Ar€HTCTBO COTVIACHITUCH O HUYKECIIETYOIIEM:



CBA3b MEXIY HACTOALIUM ITPOTOKOJIOM U COI'VTAIIEHUEM O TAPAHTUSAX

Cratbs 1

ITonoxenus CornaiieHus: 0 TapaHTUSIX NPUMEHAIOTCS K HacTosmemy [IpoTokony B Toit Mepe, B
Kakoil OoHH COOTBCTCTBYIOT MOJIOKCHUAM HACTOALICTO HpOTOKOHa A COBMECTHMMBI ¢ HUMH. B ciy4dae
MPOTHUBOpEYNs MeXay NojoxeHnaMH COTNalleHus O TapaHTHUAX H TIOJIOKEHUSMH HaCTOSIIETO
[IpoTokona npuUMEHSAIOTCS MOJ0XKeHUs HacTosuero [Iporokona.

HNPEJOCTABJIEHUE NHO®OPMALIUUN

Cratpg 2

a. Pyanna npenocraBisier ATeHTCTBY 3asiBJIEHHUE, COAEpIKallee:

)

iii)

vi)

O6mmee onrcanne M MHHOPMAIIHIO, YKA3BIBAOIITYIO0 MECTO MTPOBEACHUS OTHOCSIIINXCS K
SJIEPHOMY  TOIUIMBHOMY  IIUKJIy  HAy4HO-UCCICOBATENILCKUX U OIBITHO-
KOHCTPYKTOPCKHX padoT, HEe CBA3AHHBIX C SIICPHBIM MATEPUATIOM, OCYIIECTBISIEMbIX
rae-mubo, KOTOpble (UHAHCUPYIOTCS, TMOJNYYMIM KOHKPETHOE pa3pellicHUe WK
KOHTPOJIUPYIOTCS WIIK OCYIIESCTBIISIFOTCS OT UMEHU PyaHpl.

Omnpe/enieHHy 0 ATEHTCTBOM Ha OCHOBE OKUIaeMOTO TOBBIIICHUS JCHCTBEHHOCTH WU
3(h(PEeKTUBHOCTH W COTIIacOBaHHYIO ¢ Pyanmoit mHpOpMaInio 0 Kacaromiencs TapanTuit
OKCIUTYyaTAIlMOHHOW JIEATETbHOCTH HAa YCTAHOBKAX W B MeCTaX HAXOXJICHHUS BHE
YCTaHOBOK, I/I¢ OOBIYHO UCTIOJIB3YETCS SIICPHBIA MaTepUall.

OOmiee onucaHue KaKIAOro 3JaHMA Ha KAXKAOM IUIOHIagKe, BKJIOYAs €ro
UCIOJb30BaHME, M, €CIM 3TOr0 HEJOCTATOYHO - OMMCAHUE €ro COAEPKHUMOro. ITO
OIMCaHUE BKJIIOYAET KAPTy TAKOM IUIOLIA/IKU.

Onucanne MacmrTaba omepanwii UId KaXJAOT0 MecTa HaXOXICHHs, WMEIOIIEero
OTHOIIIEHUE K JIeITeIbHOCTH, Yka3aHHoU B [Ipunoxkenun I k HacToseMy [IpoTokoiy.

HNnudopmanuro, yKka3pIBalONIyI0O MECTO HaXOXICHUS, DKCIUTYaTal[HOHHOE COCTOSHUE H
OIICHOYHBIE TOJOBBIC TPOU3BOJACTBEHHBIE MOIIHOCTH YpPAaHOBBIX PYAHUKOB U
000TaTUTENBHBIX  YCTAHOBOK M  TOPUEBHIX  OOOTATUTENBHBIX  YCTAaHOBOK H
CyIIECTBYIOIMINN TOJOBOM 00BEM IMPOU3ZBOJACTBA TAKUX PYIHHUKOB U O00OTATUTEIHHBIX
yCTaHOBOK it Pyanawsl B 1enioMm. PyaHna mpenocTaBiisieT MO 3amnpocy ATeHTCTBa
JAHHBIE O CYIIECTBYIOIIEM T'OJIOBOM 00BEMe MPOM3BOICTBA OTIEIHHOTO PYAHUKA WIIH
oboratutensHOW ycTaHOBKH. [IpemocraBnenme 3Toii wHbopMamuu He Tpedyer
BEJICHHS MTOIPOOHOI0 yueTa SJIEPHOTO MaTepHaa.

HNudopmanuro 0THOCUTEIBHO UCXOJIHOTO MaTepHalia, KOTOPBIH ellle He JOCTHUT COCTaBa
M YHCTOTHI, KOTOPHIE [EJIAl0T €ro0 MPHUTOJHBIM [JII W3TOTOBJICHHUS TOIUTMBA WA
M30TOITHOTO 00OTAICHHSI, BKIIOYAIOITYO:

a) KOJTMYECTBa, XWMHUYECKHM COCTaB, HWCIIOJNB30BAaHUE WM TIPEIIoJIaracMoe
WCTIOJB30BAaHUE TaKOTO Marepuaja, HEe3aBUCUMO OT €ro SACpHOTO WIH
HEsICPHOr0 MCHOJIB30BAaHUS, Al KaXKAOro MecTa HaxoxjaeHus B Pyanne, B
KOTOPOM TaKOM MaTepuall TMPUCYTCTBYET B KOJWYECTBAX, IPEBBILIAIONIUX
JICCSTh METPUUECKUX TOHH ypaHa W/WiIU ABaJIaTh METPUUECKUX TOHH TOPHS, a
IUIS APYTHX MECT HAXOXIACHHS C KOJMHYECTBaMH 0o0Jiee OTHOW METPHICCKOM



vii)

viii)

b)

TOHHBI - 00Iee KONMMYeCTBO IS PyaHmel B 1eoM, ecim 3TO oOriee
KOJIMYECTBO TIPEBHIIAET JECATh METPUYECKHX TOHH YypaHa WM JBajlaTh
METpUYECKUX TOHH Topus. I[lpenocraBieHue 3Toit mHpopMalyu He TpeOyer
BEJICHHS MTOIPOOHOI0 yueTa SJISPHOr0 MaTepuara;

KOJINYECTBAa, XUMUYECKUM COCTaB M IYHKT Ha3HAYEHUA KaXJ0M 3KCIOPTHOM
MOCTaBKU U3 PyaH/bl TaKOro MaTepuaiia JJisi KOHKPETHBIX HEAJIEPHBIX 1eTiel B
KOJINYECTBaX, MPEBBIIIAIOIINX:

1) ACCATbL MCTPUYCCKUX TOHH YypaHa, HWIW 9 MOCICAOBATCIIBHBIX
OKCIIOPTHBIX MMOCTABOK ypaHa U3 PyaHI[I:I B OAHO U TO K€ rocyaapcCTtBo,
Kaxaasa U3 KOTOPBIX MCEHEEC ACCATHU MCETPUYCCKUX TOHH, HO CyMMa
KOTOPBIX MPEBLIITACT ACCATh MECTPUICCKHUX TOHH B TCUCHUEC I'0Jia;

2) NBAIIATh METPUUYCCKAX TOHH TOPHS, WM IS TIOCIEIOBATEIHLHBIX
SKCTIOPTHBIX MTOCTAaBOK TOPHS M3 PyaHIIBI B OHO M TO JK€ TOCYIAapCTRBO,
Ka)K1asg U3 KOTOPHIX MEHee ABAALATH METPHYECKUX TOHH, HO CymMMa
KOTOPBIX MPEBBIMIACT ABAAIATH METPUUCCKUX TOHH B TEUCHUE TOJIa;

KOJIMYECTBa, XUMHUYECKUM COCTaB, MECTO HAaXOXKJCHUS B HACTOSIIEE BpeMs U
WCIIOJIb30BAaHUE WJIM TPEHANOoIaraéMoe HCIOIb30BAHUE KAKIOW HMIIOPTHOM
mocTaBku B PyaHny Takoro maTtepuana Juis KOHKPETHBIX HESJEPHBIX Ienel B
KOJIMYECTBAX, MPEBBIIIAIOIIHX

1) ACCATbL MCTPUYCCKUX TOHH YypaHa, WIW 4 MOCICAOBATCIIBHBIX
HUMIIOPTHBIX IIOCTAaBOK YypaHa B PyaH/:[y, Kaxaasa U3 KOTOPBIX MCHEC
ACCATU MCTPUUYCCKUX TOHH, HO CyMMa KOTOPBIX IPEBBLIMIACT ACCATH
METPHUYCCKUX TOHH B TCUHCHUEC I'oaa,

2) NBAIIATh METPUYCCKAX TOHH TOPHS, WM IS TIOCIEIOBATEILHBIX
UMITOPTHBIX TIOCTaBOK TOpHsS B PyaHmy, kaxmas W3 KOTOPBIX MEHEe
IBAAIIATA METPUYECKUX TOHH, HO CyMMa KOTOPBIX IIPEBHIIIACT
JIBaJIIaTh METPUUECKUX TOHH B TEUCHUE T'0/1a;

IpyH TOM T[OHUMAaHWW, YTO TMPEJACTABICHUE HWHPOPMAIMA O TaKOM Marepuale,
MpPEeTHA3HAYCHHOM JIJIsi HESIIEPHOTO HKCIIOJIB30BAHUS, IOCIE TOTO KaK OH JTOCTHTHET
OKOHYATENHHOU (hOPMBI CBOETO HEAIEPHOTO MCITOIF30BaHUs, HE TpeOyeTcs.

a)

b)

MH(QOPMAIMIO OTHOCUTEIBHO KOJIMYECTB, BHJOB HCIIOJIB30BAHUSA U MECT
HaxOXACHUS SIEpPHOIO MaTepuana, OCBOOOXKICHHOTO OT TapaHTUil B
COOTBETCTBUH €O cTaTheil 36 CornameHus o rapaHTHsX;

WHGOPMAIMIO OTHOCHUTEIHHO KOJHYECTB (KOTOpas MOXKET HUMETh (opMmy
O]_ICHOK) U BUOOB HCIIOJIB30BaHHA B KaXJIOM MECTC HaAXOXIACHUA SAACPHOIO
Marepuaia, O0CBOOOKICHHOTO OT TapaHTHIl B COOTBETCTBHH CO cTaThell 35 b)
CornamieHus 0 TapaHTHAX, HO eIlle HEe HaXOMAAIIerocs B  OKOHYATEIbHOU
dbopMe IS HESJCPHOTO WCIMONb30BAHUS, B KOJMYECTBAX, MPEBBIMIAOIIIX
yKkazaHHbIe B cTartbe 36 CornamieHuss 0 rapaHtusx. llpemocraBieHue 3TOM
uH(pOpMAIK HE TPpeOyeT BeIeHUs MOAPOOHOT0 y4eTa SAePHOro MaTepraa.

WadopManiro OTHOCHTENIFHO MecTa HaxXOXKICHHUsS WM JalbHeHmed o0padoTKu
OTXOJIOB CPEIHETO WM BBICOKOTO YpPOBHS AaKTHBHOCTH, COAEPXKAINUX ILTyTOHHIA,



BBICOKOOOOTAIEHHBIA ypaH WIW ypaH-233, B OTHOIICHWH KOTOPBHIX NPUMCHCHHUE
rapaHTuii OBUIO TIpEeKpalieHO B COOTBETCTBHH co craTheil 11 Cormamenus o
rapantusix. Jos menu JaHHOTO MyHKTa "HanpHedmnas oOpaboTka" He BKIIOYaeT
MEepeynakoBKy  OTXOJOB WJIM HX  JaJbHeiIlee  KOHJUIMOHUPOBaHHE, HE
MpeycMaTpHUBaroIlee pasIeeHus 2IEMEHTOB, IS XpaHEeHUS WIIN 3aXOPOHEHHSL.

Crenyromyo HWH(QOPMAIIMIO OTHOCHUTEIHHO COTJIACOBAHHOTO OOOpPYIOBaHUS U
HEesIZIEPHOT0 MaTepuaia, nepedncieHnbix B [Ipunoxenun II:

a) M0 KaXKOOW SKCIOPTHOM mnocTaBke u3 PyaHapl Takoro o0opymoBaHus H
Marepuana: uAeHTH(PUKALIUSA, KOJIMYECTBO, MECTO MPEINoiIaraeMoro
UCIIOJB30BaHMsI B TOCyJapCTBe-TOJIydaTene M JaTa WIK B COOTBETCTBYIOLIUX
CITyJasx OXHJaeMas JaTa 3KCIIOPTHOM [TOCTaBKH;

b) 10 KOHKPETHOMY 3ampocy ATeHTCTBa, MOATBepXkJeHue Pyanmoi kak
MMIIOPTHPYIOIMINM TOCYIapCTBOM HH()OPMAIINH, MTPEIOCTaBIeHHONH ATEHTCTBY
B COOTBETCTBHH C IIYHKTOM a) BBIIIIE.

OO01mue TUTaHBI Ha TPEACTOSIIMN JECATHISTHHH TMEePUOJ, UMCIOIINE OTHOIICHUE K
Pa3BUTHUIO SIICPHOTO TOIUIMBHOTO IWKIA (BKIIOYAsl TUTAHUPYEMBIC OTHOCSIIHECS K
SIEPHOMY  TOIUIMBHOMY  IIUKIY  HAay4YHO-HUCCIICNOBATEIHCKHE W OIBITHO-
KOHCTPYKTOPCKHE  pabOThl), KOTJa OHH  YTBEPXKICHBI  COOTBETCTBYIOUINMH
KOMIIETEHTHBIMH OpraHaMu B Pyanje.

Pyanna npuaraer Bce pasyMHbIE YCHIIHS, C TEM YTOOBI IIPEJOCTaBUTh ATEHTCTBY CIEAYIOILYIO
UHPOPMAIHIO:

)

oO0miee onucanue U MHOOPMAIIHIO, YKA3bIBAIOLIYI0 MECTO MPOBEACHUS OTHOCAIINXCS K
AACPHOMY TOINIMBHOMY OUKITY Hay4YHO-UCCIICA0BATCIbCKUX u OIIBITHO-
KOHCTPYKTOPCKHX paboT, He CBS3aHHBIX C ANEPHBIM MaTepHaIOM, KOTOPhIE KOHKPETHO
OTHOCATCA K 000TaIIeHnto, IepepaboTKe SAepHOTO TOTUIMBA MIIH K 00pab0TKEe OTXOI0B
CpPEeIHET0 WM  BBICOKOTO YPOBHA  aKTUBHOCTH, COJIEPKAIlUX  IUTyTOHHH,
BBICOKOOOOTAIIEHHBIH ypaH WIH ypaH-233, ocylecTBisieMbIx rae-mubo B Pyanze, Ho
KOTOpble He (UHAHCHUPYIOTCS, HE TMOJNyYWJIM KOHKPETHOTO pa3pelleHus] WiH He
KOHTpOJupyroTcss PyaHnoil uiau He OCyIECTBIAOTCS OT UMeHM Pyannel. s nenun
JIAHHOTO ITyHKTa "00paboTKa" OTXOIOB CPETHETO I BBICOKOTO YPOBHS aKTHBHOCTH
HE BKIIOYAeT TIEPEyNMaKOBKYy OTXOJOB WM MX KOHOUIIMOHUPOBaHHWE, HE
MpelycMaTpHUBArOIee pa3/IeIeHUs JIEMEHTOB, JIJIsl XpPaHEHUS WIIN 3aXOPOHEHHUSL.

oOIee OmuUcaHWe JEATCNIbHOCTM W CBEIACHHS O JIMIE WIA OpraHu3allvH,
OCYIICCTBIISIONIUX TaKyl0 JEATEeIbHOCTh B OIpPEAEICHHBIX ATEHTCTBOM MECTax
HaX0XJICHUS 3a TpeesiaMHu ILIONIaJKH, KOTOPbIe, 110 MHEHHIO ATEHTCTBA, MOIJIA ObI
(byHKIMOHATRHO  OBITH  CBSI3aHBI € JIEATEIHHOCTBIO HAa 3TOH  IIOMIAIKE.
IIpenocraBnenne Takoii WHGOPMAIMK SBIAETCS MPEAMETOM KOHKPETHOTO 3ampoca
ArentctBa. OHa NPeAOCTABISAETCS B KOHCYNBTALUU C ATEHTCTBOM U CBOEBPEMEHHO.

[lo 3ampocy ArentctBa Pyannma maeT yTOWHEHHsI WM pa3bsCHEHHs J000i mH(opmanmy,
MIPEOCTaBIEHHOI B COOTBETCTBUM ¢ HacTosmed CraTheil, B TOW CTENEeHH, B KOTOPOH 3TO UMEeT
OTHOIIIEHUE K IIeJTH TapaHTUH.



Cratps 3

Pyangna npenocrasnser AreHTcTBY B TeueHue 180 nHel mocie BCTYIJICHUS B CUITYy HACTOSIIETO
[IpoTrokona nHpOpMALIKIO, O KOTOPOI TOBOPUTCS B CTaThe 2.a.1), iii), iV), V), Vi) @), Vil) U X) U B
craTthbe 2.b.1).

Pyanna mpenocraBnser AreHTCTBY 10 15 Mast Kaxaoro roja oOHOBICHHYIO MH(OPMAIHUIO, O
KOTOpPOM TOBOPUTCA B IIYHKTE a. BBbIIIE, 3a MEPHUOJl, OXBATHIBAIOIIUMA MPEIIIEeCTBYOITUN
KameHmapHelii rox. Ecnmm panee mpemocTtaBieHHas WHPOpMAIUsA ocTanach 0€3 M3MEHCHUWH,
Pyanna yBemomisieT 06 3TOM.

Pyanga npenocraBnseT ATeHTCTBY 10 15 Mas Kakaoro roja MHQGOpMAaIHIO, ONpEAeTICHHYIO B
cTathbe 2.a.vi) b) U c), 3a meprol, 0XBaTHIBAIOIIWI MTPEAIIECTBYIOMINI KaleHIapHBIN TOI.

Pyanna exexkBapTajdbHO TMpenoCTaBisieT ATreHTCTBY HWH(GOpPMAIMIO, OINpENeiIeHHYI0 B
craTthe 2.a.iX) a). OTa WHPOPMAIUS TPEAOCTABIACTCS B TCUCHHE MISCTHUACCATH AHEH TOCTe
OKOHYaHUSI KaXKJIOTO KBapTaa.

Pyanna mnpenmocraBnsier ATEHTCTBY HWH(OPMAIHIO, OMNpPEISICHHYI0 B cTaThe 2.a.viii), 3a
180 mue#t 10 oOcymiecTBIEHUS JanbHelmed o0paboTku, W g0 15 Mas Kaxmoro roja
uHpOpMaMI0 00 HM3MEHEHHMSX MeCT HaxOXISHHS 3a T[EepUoll, OXBaThIBAIOLIUN

MPEAUIECTBYIOIIMI KaJleHIapHbIH TO/I.

PyaHna u ATEHTCTBO JOTOBApUBAIOTCS O BPEMEHH M YacTOTE MPEAOCTABICHUS WHPOPMAIHH,
OTpeIeTICHHON B cTaThe 2.a.1i).

Pyanna mpemoctaBnser AreHTCTBY WH(GOpMAIMIO, ONpeAeNieHHYI0 B cTaThe 2.a.ix) b), B
TE4eHHE MIECTHACCATH THEH Mocie MOCTYIUICHHS 3arpoca 0T ATeHTCTBa.

JNOMOJHUTEJBHBIN JOCTYII
Crartbs 4

HI/I)KCCJ'ICI[YIOHICC IIPUMECHSCTCA B CBA3HU C OCYHUICCTBJIICHUEM JOOIIOJIHUTCIBHOTO JOCTYyIIa B

COOTBETCTBHUH CO CTaTbeH 5 HaCTOAICTO HpOTOKOJ’Ia:

a.

ATEHTCTBO HE CTaBUT e MEXaHUCTUUCCKU NI CUCTCMATUYCCKHU IMIPOBCPATH I/IH(I)OpMaLII/IIO,
0 KOTOpOfI TOBOPUTCA B CTAaTbC 2, OJJHaKO ATEHTCTBO UMEET AOCTYII K:

1) MOO0MY MECTy HaXOXJIEHHs, O KOTOPOM TOBOPUTCS B CTaThe 5.a.1) WiH ii), Ha
BBIOOPOYHOM OCHOBE C IIENbI0 OOECIIeUeHHs YBEPEHHOCTH B OTCYTCTBHHU
He3asBJICHHBIX SIEPHOTO MaTepraia 1 JeITeIbHOCTH,

ii) MO0OMY MeCTy HaXOXKIEHHsI, 0 KOTOPOM TOBOPHUTCS B CTaThe 5.b. mim c., B Iemsix
pelieHnsT BOMpOCa, CBA3aHHOTO C MPaBUJIBHOCTBIO M TOJHOTOW WH(pOpMaLuH,
MPEJOCTaBICHHOW B COOTBETCTBHH CO CTaTheil 2 WM B LENAX YCTpaHEHHUs
HECOOTBETCTBHS, CBA3aHHOTO € ATON HHPOpMaLHei;



1ii) Mo00My MECTy HaXOXKICHHS, O KOTOPOM TOBOPHUTCS B CTaThe S.a. iil) B TOM CTETCHH,
B KOTOPO#l 3T0 HEOOXOAUMO ATEHTCTBY JUIs MOATBEPXKICHUS JUISA LeNei rapaHThi
3asiBiieHUs] PyaHIlbl 0 cTaTyce yCTaHOBKM WJIM MECTa HAaXOXKJIEHUS BHE yCTaHOBOK,
rJic paHee OOBIYHO WCIONB30BAJICS SJIEPHBIM Marepuall, KaK CHSITBIX C
9KCIUTyaTallHu.

1) 3a UCKITIOUYCHUEM CITy9aeB, YKa3aHHBIX B ITyHKTE i1) HIKE, ATCHTCTBO HAmpaBIIsIeT
Pyanne npenBapurtenbHOe yBeIOMIIEHUE O JOCTYIIE 1O KpaitHel mepe 3a 24 Jaca;

ii) B OTHOIICHUH AOCTYyNa K JII0OOOMY MECTY Ha IJIOIIAJKe, KOTOPBIN 3alpaiinBaeTcs B
COYETAaHUH C TIOCCLICHUSAMH IJIsl MPOBEPKH MHPOPMALUU O KOHCTPYKIHH WIIH C
WHCTIEKLIUSAMH IJIS1 CHEIHMAalIbHBIX LEeNed WM OOBIYHBIMUA HMHCHEKIHMSAMH Ha 3TOU
IUTOIIA/IKE, CPOK MPEIBAPUTEIHLHOTO YBEIOMIICHHUS, €Cii ATEHTCTBO 0o0OpaIaercst ¢
3ampocoM 00 O5TOM, COCTaBisIeT, [0 KpaiiHeW Mepe, [Ba uaca, OJHAKO B
UCKITIOUUTEIBHBIX 00CTOATEIBCTBAX, MOKET COCTABUTh MEHEE JIBYX YacOB.

Hpe,I[BapI/ITGJ'ILHOG YBCAOMJICHHUC HAIIPABJIACTCA B IMMUCBMCHHOM BHJAC U B HCM KOHKPETHO
YKa3bIBAOTCA NPUYUHBI JOCTYyINAa U ACATCIIBHOCTH, KOTOpad AOJIKHA OBITH OCYHICCTBJICHA BO
BpEMs TaKOT'O JOCTYyIIa.

B cnydae Bompoca MM HECOOTBETCTBUSI ATEHTCTBO MpenocTaBisieT Pyanae BO3MOXKHOCTh 1aTh
pa3bsICHEHHE W CIIOCOOCTBOBATh PEHICHUIO 3TOTO BOMNPOCA WIM YCTPAHEHHUIO 3TOTO
HECOOTBETCTBUS. Takas BO3MOXXHOCTH OYZET MPENOCTaBIATHCS 10 HANpaBlICHHUS 3arpoca o
JOCTYTIE, €CITU TOIBKO ATEHTCTBO HE COYTET, YTO 3aJiepKKa B TIPEIOCTABICHUM JOCTYyIA,
BO3MOYHO, HAaHECET yIepO LeNH, ¢ KOTOPOU 3ampaliuBacTcsl 3TOT JOCTyNm. B iroboM cityuae
ATEHTCTBO He JejaeT KaKHX-THOO BBHIBOJIOB B OTHOIICHHWU BOMPOCA WM HECOOTBETCTBHUS IO
TeX TMop, noka Pyanne He OyneT npenocTapieHa Takass BO3MOKHOCTb.

Ecnu ¢ Pyannoli He MOCTUTHYTO WHON JOTOBOPEHHOCTH, JOCTYM OCYIIECTBIISIETCS TOJIHKO B
Te4YeHHE OOBIYHOTO PabOUEro JHS.

Pyanna umeeT mpaBO Ha COMPOBOXACHHE HMHCIEKTOPOB ATEHTCTBA BO BpeMs JOCTyIa
NpeACTaBUTEAIMA  PyaHABl TIpH  yCIIOBHH, YTO OTO HE 3aJepPKUBACT BBITIOJHCHUE
WHCTIEKTOPaMHU CBOMX (YHKITHH WM WHBIM 00pa3oM He MPENSTCTBYET 3TOMY.

Crartbs 5

Pyanna mpenocTaBnsier ATeHTCTBY JOCTYII K:
1) T000MY MECTY Ha ILTOMIAJIKE;

i) M000MYy MECTy HaXOXACHUS, OmNpelelcHHOMY PyaHI0il B COOTBETCTBUHM CO
cTarbei 2.a.v)-viii);

1ii) MOOOH CHATOW C JKCIUTyaTallid yCTaHOBKE HIIM CHSATOMY C OKCIUTyaTallHd MECTy
HaXOK/ICHUS BHE YCTaHOBOK, TJie paHee 0ObIYHO HCIIONB30BAJICA SACPHBI MaTepHal.

M000MYy MECTy HaXOXICHWS, olpeaelicHHOMY PyaHIoi B COOTBETCTBHH CO CTaThel 2.a.i),
craThel 2.a.1v), crarbei 2.a.ix)b) WM cTaTthel 2.b., MOMUMO TE€X, O KOTOPBIX TOBOPHUTCS B
MYHKTE a.1) BBIIIC, MPH YCJIOBHH, YTO, €CIM PyaHna He MMEET BO3MOXKHOCTH MPEIOCTABHUThH
Takol goctym, Pyanma mnpwiaraer Bce pasyMHBIC YCWIMSA JUIS  HE3aMEMIUTEIHLHOTO
YIOBIIETBOPECHIUS TPEOOBaHMI ATEHTCTBA C TIOMOIIBIO UHBIX CPE/ICTB.



11000My MECTy HaXOKAEHUs, ONPEICICHHOMY ATEHTCTBOM, IIOMUMO T€X MECT HaXOXKICHUS, O
KOTOPBIX TOBOPUTCA B ITyHKTax a. U b. BBIIIE, B IETIX 0TOOpa Mpod OKpyXarolled cpensl B
KOHKPETHOM MECT€ HaXOXXIEHMsI IIpH YCIOBUH, 4YTO, €ciliu PyaHna He MMEET BO3MOXKHOCTH
NpeIOoCTaBUTh TakoW jgocTym, Pyanga npumaraer Bce  pa3yMHBIE  YCHIUS IS
He3aMeJITENIbHOTO  YAOBJIETBOPEHUs TpeOOBaHWH ATEHTCTBA B MpHIIEKAIIUX MeCcTax
HaXO’K/I€HHsI WX C IIOMOILBI0 HHBIX CPEJICTB.

Crartbs 6

Ilpu ocymiecTBieHHH CTaThU 5 ATEHTCTBO MOXET BBINOJHITH  CICAYIOIINE  BHJIBI

JACATCIIBHOCTH

a.

B oTHomeHnn moctyna B COOTBETCTBHM CO CTaThel 5.a.1) WM iii): BU3yaldbHOE HAOIIOJCHUE,
0oTOOp MPOO OKpYIKaIOIIeH Cpeabl; WCIOIb30BaHUE YCTPOUCTB IUIsl OOHAPYKEHUS U U3MEPECHUS
paauanuy; onedaThiBaHWE W MPUMEHEHHE APYTUX WACHTUGUIMPYIOMNUX W YKa3bIBAIOIINX Ha
BMEIIATEIHCTBO YCTPOUCTB, OMPEICIICHHBIX B JIOMOHUTENBHBIX MOJOKEHUIX; U TPUMCHCHHE
JIPYTHX OOBEKTHBHBIX MEp, TEXHHYECKas OCYIIECTBUMOCTh KOTOPHIX ObLIa MOATBEPXKIEHA H
WCITOJIE30BaHUE KOTOPBIX OBLIO corjlacoBaHo CoOBETOM yIpaBIAIOMMX (B AaTbHEUIIEM
nMeHyeMbIM "CoBeToM") U TIoCTIe KOHCYJIBTAIINN MeX Iy ATCHTCTBOM U Pyannoi.

B oTHomIeHHN JOCTyNa B COOTBETCTBUM CO CTaThel 5.a.i1): BU3yaJbHOE HAOIIOACHUE; TOICUYET
YYETHBIX CIUHUI] SJICPHOTO MaTepualia; Hepa3pyllalollie H3MepeHuss u 0oTOop mpoo;
WCTIOJIB30BAHUE YCTPOWCTB Ui OOHAPYXKEHHUS W HM3MEPEHUS pagualid; W3YYCHHUE YUYETHBIX
MIOKyMEHTOB, KacaroluXcs KOJUYECTBA, MPOMCXOXKICHUS W pa3MEIIeHUs maTepuana; oToop
npo0 OKpyKarolled cpeipl; W NPUMEHEHUE JAPYTUX OOBEKTHBHBIX MeEp, TEXHUYECKas
OCYIIECTBUMOCTh KOTOPHIX OBlIa TOATBEpXKIEHA W HWCIOJh30BaHHE KOTOPBIX OBLIO
cornmacoBaHo COBETOM H TOCIIE KOHCYJIBTAITNN MeX Iy ATCHTCTBOM U PyaHoOH.

B oTHomieHMM AOCTyIa B COOTBETCTBHM CO CTaThei 5.b.. Bu3yanbHOe HaOIrOAeHHE; OTOOP
Mpo0 OKpY’KAaIoIel Cpelbl; HCIONB30BaHUE YCTPOWCTB Ui OOHAPYXKEHUS W HW3MEPEHHS
paauanuy; U3ydYeHHE KacaloIIUXCs TapaHTUH MPOU3BOJICTBEHHBIX U OTTPY30YHBIX YUETHBIX
JOKYMCHTOB;, W TIIPUMCHCHUC JPYIrux 00BEKTUBHBIX MEp, TEXHUYCCKasd OCYHICCTBUMOCTDH
KOTOPBIX ObLIa MOATBEPXKICHA M HCIOJb30BaHHE KOTOPBHIX ObUIO coriiacoBaHo COBETOM H
MOCJe KOHCYJIbTalluid MEeXaAy AT€HTCTBOM U PyaH0i.

B oTHOmIEHMH JOCTyMa B COOTBETCTBHHU CO CTaThel 5.c.: 0TOOp Mpod OKpy’Karolied cpeasl U B
ClIydae, €CII pe3yJIbTaThl HE MO3BOJSIOT PEIIMTH BONPOC WINM YCTPAHUTh HECOOTBETCTBHE B
MECTe HaxXxOXKJEHHs, OINpEeAeIeHHOM ATeHTCTBOM B COOTBETCTBMM CO CTaThkel 5.c.,
UCIIOJI30BAaHHE B OTOM MECTE HAXOXKICHUS BHU3YAIBHOTO HAONIOJEHUS, YCTPOWCTB ISt
oOHapyXeHHd ¥ U3MEpEeHHs paJualiil U MpUMEHEHHE IO COTJIaCOBaHMIO Mexay Pyawmoit u
ATEHTCTBOM ApYTuX OOBEKTUBHBIX MEp.

Cratpsa 7

ITo mpocwsbe Pyanapl AreHTCcTBO W PyaHma JOroBapuBArOTCS B OTHOIICHHH PETYIHPYEMOTO
JIOCTylla B paMKax HacTosmiero IIpoTokona ¢ 1eabl0 MPEIOTBPAIICHUS PACKPBITHS
YYBCTBUTENBHOM C TOYKM 3pEHHUS SIEPHOTO pPACHpOCTpaHEeHHs WHGOpPMAIMH, BHIIOIHEHUS
TpeOOBaHMI 0€30MacHOCTH WM (U3NYECKOW 3alllMThl WM C IENIbI0 00ECIICUYCHHUS 3allMThI
HaXOJISIIEHCS] B YaCTHOW COOCTBEHHOCTH WIJIM KOMMEPYECKH YYBCTBHTEIHLHOW WH(OPMAIIHH.
Takuie TOTOBOPEHHOCTH HE MPEMSATCTBYIOT ATCHTCTBY OCYINECTBISTH NEATEIBHOCTh, KOTOpAs
SBISICTCA HEOOXOJAMMOM Juis obecredyeHus: yOeTUTETbHON YBEPEHHOCTH B OTCYTCTBHH
HE3asBJICHHBIX SJICPHOTO MaTepualia U JISATSIIbHOCTA B COOTBETCTBYIOIIEM MECTE HaXOXKICHHS,



BKJIIOYAs PEIICHHE JII0OO0TO BONIPOCA, OTHOCAIIET0Cs K IPaBHIBHOCTH U TIOJHOTE HH(OpMAaIiH,
0 KOTOpPOH TOBOPHUTCS B CTaThe 2, WIM YCTPaHCHHWE HECOOTBETCTBHS, OTHOCSIIETOCS K ITOU
MHPOPMAIHIH.

b. Pyanna MoxeT mpu mpenocTaBicHHMM WH(OPMAIMU, O KOTOPOH TOBOPUTCS B CTaThe 2,
nHGOPMUPOBATH ATEHTCTBO O MECTax Ha ILIONIAJIKe WM B MECTE HaXOXKICHHs, Ha KOTOPBIX
MOJKET IPUMEHSTHCS PETYIINPYEMBIA JOCTYII.

c. Jlo BcTyIuleHHsS B CHITy JIFOOBIX HEOOXOMUMBIX JIOTOMHUTENBHBIX TMOJIOKEHHUH Pyanma mMoxer
MPHOETHYTH K PETYJIUPOBAHUIO JOCTYIIA B COOTBETCTBUU C ITOJIOKEHUSMU ITYHKTA a. BHIIIIE.

Cratpg &8

Hwuuro B HacTosmem [IpoTtokone He npensaTcTByeT Pyanie npeaocTaBiasaTh ATEHTCTBY JOCTYI K
MecTaM HaXOXKICHUS B JONOJHEHHE K TEM, O KOTOPHIX TOBOPHUTCS B CTaThixX 5 W 9, WM MPOCHUTH
ATEHTCTBO O TIPOBEICHHUH IEATEIHHOCTH TI0 MPOBEPKE B KOHKPETHOM MECTE HAXOXKICHHSA. ATEHTCTBO
HE3aMeUINTEIBHO TPHUJIaraeT BCe Pa3syMHBIC YCHIIUS ISl OCYIIECTBICHUS IEHCTBUII B COOTBETCTBUH C
TaKo# MpoChOOH.

Cratpg 9

Pyanna mpenmocraBisier ATEHTCTBY JOCTYH K MecTaM HaxOXKIEHHs, ONpeeTeHHBIM
ATEHTCTBOM Juisi 0TOOpa Mpo0 OKpyXkarolled cpeAbl Ha OOIIUPHOW TEPPUTOPUH, NPH YCIOBUH, YTO
ecin Pyannma He wmMeeT BO3MOXKHOCTH TPEINOCTaBUTh TaKOW AOCTyI, To PyaHma mpumaraer Bce
pasyMHBIE YyCHIHS IUIA YIOOBJIETBOpPEHHsS TpeOOBaHWMH ATEHTCTBA B aIBTEPHATHBHBIX MECTaxX
HaXOXJIEHUS. ATEHTCTBO HE 3allpallnBaeT TaKOW JOCTYII 10 TeX IOp, MOKa 0TOOp Mpod OKpYKaroIIeH
cpezbl Ha OOIIMPHON TEPPUTOPHHU U MIPOLIETyPHBIE MEPHI IS €r0 MPOoBeAeHUs He 000peHb COBETOM H
He NMPOBEIEHbl KOHCYIbTALNN MEXKIY ATEHTCTBOM U PyaHoM.

Cratesa 10

ArentcTBo HHpOopMUpyeT Pyanny o:

a. JesTenpHOCTH, OCYIIECTBICHHOM B paMKkax HacTosiero IIpoTokoia, BKiIrodas qesTebHOCTD B
OTHOIIIEHUH JIOOBIX BOIIPOCOB MIJIM HECOOTBETCTBHM, KOTOPble ATEHTCTBO JTOBEIIO J0 CBEICHHUS
Pyannpl, B mOpenenax IIECTHAECSTH JHEH TIOCII€ OCYIIECTBICHUS ATEHTCTBOM 3TOH
JIeSITETLHOCTH.

b. PesynpraTtax nesTensHOCTH B OTHOIIEHHH JFOOBIX BOIPOCOB HIIM HECOOTBETCTBHH, KOTOpHIE
ATeHTCTBO JIOBENO /0 CBeAeHUs PyaHIBI, M0 BO3MOXXHOCTH CKOpee, HO B JIFOOOM ciydae B
TEUCHUE TPUIUATH JHEU MOCIIE MOIyYeHUs] ATEHTCTBOM 3THX PE3yJIbTATOB.

C. BI)IBO,Z[aX, KOTOpBIC OHO CACJaJlI0 B PpE3yJIbTATC cBOcH ACATCIbHOCTH B COOTBCTCTBHH C
HaCTOAIIUM HpOTOKOJIOM. Takue BBIBOJIBI MpeaAOCTABIIAIOTCA €KETOAHO.

HA3HAYEHUE UHCIIEKTOPOB ATEHTCTBA
Cratps 11
a. 1) I'enepanpubiii mupexkTop yBemomursieT Pyanmy o6 yrBepxkaeHuu CoBeToM JIFOO0TO

JOJDKHOCTHOI'O JIMIIa ATeHTCTBA B KaUeCTBE HWHCIICKTOpA IO TFapaHTUsM. Ecmu PyaHL[a
HC H3BCIIACT FCHCpaﬂLHOFO AUPEKTOpa O CBOCM OTKJIOHCHHUHU TAKOTO HOJIZKHOCTHOI'O



JiMiia KakK HHCIIEKTOpa JId PyaHI[BI B TEYCHHUEC TPEX MECALECB II0CJIC ITOJTYYCHUA
YBCOAOMIJICHHUA 00 YTBCPXKACHUN COBeTOM, HUHCICKTOP, O KOTOPOM TaKUM 06p330M
YBE€AOMJICHA PyaH;:[a, CUMTAETCs Ha3HAUYCHHBLIM B P yaHnay,

ii) I'eHepanbHBIA AUPEKTOP, JEHCTBYS B OTBET Ha MPOCKOY PyaHIb! MM M0 cOOCTBEHHOM
WMHHLIMATHBE, He3aMeLIUTENbHO HHpopMHUpYeT PyaHy 00 0T3bIBE Ha3HAUEHUS JIIOOOTO
JOJDKHOCTHOTO JIMIIA B KaUueCTBe MHCIIEKTOpa sl PyaH bl

b. YBenoMIeHHE, 0 KOTOPOM TOBOPHUTCSI B IYHKTE a. BBIIIC, CUMTACTCA MOIYYEHHBIM PyaHmoi
yepe3 ceMb JHEW TMoclie AaThl HampaBiCHUST ATEHTCTBOM TakKoro yBeAoMicHUs Pyanne
3aKa3HOM KOPPECTIOHICHIUEH.

BU3bI
Cratbsa 12

Pyanna npu HeoOXOAMMOCTH B TE€UCHHE OJHOTO MeEcCsIla TOCe TOMyUeHUs 3ampoca 00 3TOM
MPEAOCTaBIsICT YKA3aHHOMY B TaKOM 3allpoOCe HA3HAYEHHOMY HWHCIEKTOPY COOTBETCTBYIOLINE
MHOTOKPATHBIC BBE3/IHBIC/BBIC3IHBIC W/WIM TPAH3UTHBIC BH3BI, YTOOBI OOCCIEYUTH WHCIEKTOPY
BO3MOXKHOCTh BbE3/la ¥ MPEObIBaHUS HA TEPPUTOPUU PyaHIBI B LIEISIX BBHITOJIHECHUS ero/ee (yHKITHIA.
JIto0ble 3ampollieHHbIC BU3bI JACUCTBUTEIIbHBI HE MEHEE OJHOIO rojia U B Cliydyae HEOOXOAMMOCTH
BO30OHOBIIIIOTCS Ha IEPHOT Ha3HAUYCHUS WHCIIEKTOpa B Pyany.

JOINOJTHUTEJIBHBIE ITOJIOKEHUS

Cratbs 13

a. B tex ciydasx, korna Pyanna uinm ATEHTCTBO YKa3bIBAIOT HA HEOOXOAMMOCTH OMPEICIIUThH B
I[OHOJIHI/ITGJII)HLIX IIOJIOKCHUAX, KaKHUM o6pa30M CICAYCT NPUMCEHATL MEPBI, U3JI0OKCHHBIC B
HactosmeMm IIporokone, Pyanma u ATEHTCTBO COIIACOBBIBAIOT Takue JlOMOTHUTEILHBIE
MOJIO’KEHUSI B TEUEHHE JEBSHOCTA JHEW Mocje BCTYIUIEHHS B CHITy Hacrosmero lIpoTtokoma
WIH, B TEX CITydasx, KOTJa yKa3zaHHe Ha HEOOXOAMMOCTh TakuX J(OMOJHUTEIHHBIX TOJIOKEHHH
JTaeTcsl MOCJe BCTYIUICHUS B CHITy HacTosiero [Iporokona, - B TeueHUe AEBIHOCTA AHEH mocie
JIaThl TAKOTO YKa3aHUSI.

b. Jlo BCTyIJIGHHS B CUJIY JIIOOBIX HEOOXOMUMBIX JIOMOJHUTEIBHBIX MOJIOKEHUN ATEHTCTBO
WMEET IIPaBoO MPUMEHATh MEPHI, U3JI0KEHHBIE B HacTosAmeM [IpoTokore.

CUCTEMBI CBA3U

Cratnpsa 14

a. Pyanna maet paspenienue AreHTCTBY CBOOOIHO UCIIONB30BATh [Tl CIYKEOHBIX IIeNIel CHCTEMBI
CBSI3W MEXAy UWHCIeKTopamu AreHTctBa B Pyanne u LleHTpanpHBIMEH  YUIPEKICHUSIMU
ArenTcTBa W/WiM PermoHadpHBIMEH OIOpO, BKIIOUas Iepenady B HEaBTOHOMHOM  FUTH
aBTOHOMHOM pPE&XHMe WH()OPMAITIH, TTOCTYITAOIMIEeH OT YCTPONCTB ATEHTCTBA I COXPaHEHUS
W/unu HaONIOJCHUS WM JJI U3MEpPEHHH, U 00eCleunBaeT 3alliTy TAaKOH CBS3H. ATEHTCTBO
Mocje KOHCylbTauuid ¢ Pyanngod uMeeT mpaBO MCIOJNb30BATh YCTAHOBJICHHBIE Ha
MEKJIYHapOJAHOM YPOBHE CHCTEMBI MPAMON CBSA3M, BKIIIOYasl CIIyTHUKOBBIE CUCTEMBI U APYrUe
BUJBI JaJbHEH CBA3M, HE HUCHoib3yemble B Pyanme. [lo mpochbe Pyanasl wium AreHTcTBa
MOAPOOHOCTH, KacalolIUeCs] OCYIIECTBIICHHUS JTOTO ITyHKTa B OTHOIICHWH IIepelaadd B



HEaBTOHOMHOM WM aBTOHOMHOM peXuMe HWH(OpMAaIyH, TOCTYMAIoMEel OT YCTPOWCTB
AreHTcTBa IS COXpaHEHWs W/WIW HAONIOJCHHWS WIW Ui H3MEPEHHH, OMNpPENeNsIoTCsS B
JOnOTHUTENBHBIX MOJOKEHUSX.

[Ipu ycraHOBIIEHUM CBS3M U Iepenade WHGOPMAIINH, KaK 3TO MPEIyCMAaTPUBACTCS B ITYHKTE a.
BBIIIIC, HajIexKalmum O6p330M YUUTBIBACTCA HeO6XOI{I/IMOCTI> 06ecnequI/I;1 3allHuThI
WHPOPMAIIH, SIBISIOMICHCS 00BEKTOM COOCTBEHHOCTH, WM KOMMEPUYECKH YYBCTBHTEIBHOW
nHQOpMAITMK WX TOH HWH(POPMAIMA O KOHCTPYKIHMH, KOTOpyro PyaHma cuutaeT ocobo
YYBCTBUTEIBLHOU.

3AIUTA KOH®UJIEHIMAJTBHON WH®OPMALIMHA

Cratps 15

ATeHTCTBO MOJ/IeP’)KUBAET CTPOTUH pPeXUM obectieueHus 3(PpPEeKTHBHOHN 3alIUTHI OT PACKPBITHS
KOMMEPYECKUX, TEXHOJIOTHYECKUX W TPOMBIIIIIEHHBIX CEKPETOB U APYTOil KOHPHUIESHIIHATEHON
WH(GOPMAIINH, KOTOPhIE CTAHOBATCS €My M3BECTHBIMH, BKIIFOUAs TAKyl0 WH(OPMAINIO, KOTOPAas
CTAaHOBUTCS U3BECTHON ATEHTCTBY B XOJI€ OCYIIECTBICHUS HacTosero [IpoTokona.

PG)KI/IM, O KOTOPOM TOBOPUTCSA B IIYHKTC a. BBIIIC, BKJIKOYACT, B YaCTHOCTHU, IIOJIOKCHHA,
OTHOCAIIUECS K:

1) o0IMMM TPHHIMIIAM W CBS3aHHBIM C HHAMH MepaM II0  OOpamieHuio ¢
KoH(HIeHITHaTFHOM HH(pOpMAaITHE;

ii) YCIIOBHSM  HaifiMa  mMepcoHaja,  KacaiolUMCS — 3allluThl  KOHQUICHIMATbHON
WHPOPMAIHH;

1ii) mpoleaypaM B CIIy4asxX HApyNICHWH WIM  [PEINoJaraeMblXx  HApYIICHUMA
KOH(UACHIIUATBHOCTH.

PexxuM, 0 KOTOpDOM TOBOPUTCS B TYHKTE a. BBIIIE, YTBEPKAACTCI M IMEPUOANICCKU
paccmaTtpuBaeTcs COBETOM.

MINPNJIOXEHUA
Cratba 16

[Ipunoxxenust k HactoameMmy lIpoTokomy sBIAIOTCA €ro HEOThEMJIEMOH wYacThio.  3a
WCKITIOUCHUEM IIejieli BHeceHHWs mompaBok B Ilpuioxkenus, tepmuH "lIpoTrokon", kak oH
ynotpeOsieTcss B HacTosIIeM JoKyMeHTe, o3HadaeT [Iporoxon u [Ipumoskenus, BMecTe B3ATHIE.

B NEepCUCHb BUAOB ACATCIBHOCTHU, YKA3aHHBIX B HpI/IJ'IO)KeHI/II/I I, " NepCUCHb O60py,ZLOBaHI/I$I u
Marcpualia, YKa3aHHBIX B HpI/IJ'IO)KeHI/II/I II, CoseTom MOT'YyT BHOCHUTBLCA TIONPABKHU 110
PEKOMEHAAIINN COSI[aHHOP'I CoBeToMm pa60qel71 TpyImibl 3KCIIEPTOB OTKPBITOI'O COCTAaBA. JIrobas
TaKas IMOIIpaBKa BCTYIACT B CUIIY YCPE3 YETHIPE MECALA ITOCJIC €€ IPUHATHUA CosetomM.
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BCTYIIVIEHUE B CUJIY
Cratpsa 17

Hactosmuii IIpoTokon BcTymaer B Cwily B JIeHb, KOTJa ATEHTCTBO IMOIYy4YUT OT Pyannsl
MUCBMEHHOE YBEIOMJICHHE O TOM, 4YTO 3aKOHOJATeNbHbIE H\WIH KOHCTHTYIIMOHHBIC
TpeboBanus Pyannpl, He0OX0IUMBIE Ul BCTYIUICHHUS B CUILY, BBIIIOJIHEHBI.

Pyanna moxer B 11000€ BpeMs 0 TOro, Kak HacToAammi [IpoTokon BCTynuT B CHIly, 3asIBUTb,
YTO OHa OyJeT MpUMEHATh HacTosmuil [IpoTokos Ha BpeMeHHO# OCHOBe.

FeHepaJ’IBHLIfI AUPEKTOP HE3aMCJIUTCIILHO I/IH(I)OpMI/IpyCT BCC rocyaapCTBa - 4JICHbBI AreHTcTBa
0 JII000M 3asBICHUH O MPUMCHCHUHN HACTOALICTO HpOTOKOJ'Ia Ha BpeMeHHOﬁ OCHOBE M O €TI0
BCTYIIJICHUH B CUJTY.

OIIPEAEJIEHUS
Cratps 18

s ueneit Hactosero [Iporokona:

OtHocsmmecs K sACPHOMY TOIUIMBHOMY IIMKJIY HAYYHO-HCCIICIOBATEIILCKHE M OUBITHO-
KOHCTPYKTOPCKHE pabOThl 03HAYAIOT ACSATEIBHOCTh, KOTOpPask KOHKPETHO OTHOCHTCS K JTF00OMY
acIeKTy pa3pabOoTKH Mpouecca WK CHCTEMBI JII000T0 U3 CICAYIOLIEro:

- KOHBEPCHH SIIEPHOT0 MaTepHana,
- oforamieHus sIIePHOro MaTepHana,
- M3TOTOBIICHUSI SIEPHOTO TOILINBA,
- PEaKTOpOB,

- KPUTHYECKUX COOPOK,

- nepepaboTKH SEPHOTO TOTUINBA,

- 00paboTKM (HE BKJIIOYAsl TEPEyNaKOBKH WM KOHAWIMOHUPOBAHUS, HE
NpeyCMaTPUBAIONIECTO  pa3felicHUuss JJIEMEHTOB, JUIi  XpaHCHUS WM
3aXOpPOHCHUS) OTXOJZOB CPEIHEr0 WM BBICOKOTO YPOBHS AaKTHBHOCTH,
CoOJIeprKaIIMX ILTyTOHHIA, BRBICOKOOOOTallleHHBIN YpaH Win ypaH-233,

HO HC BKJIIOYAKOT ACATCIIBHOCTH, OTHOCAINYIOCSA K TCOPCTUUCCKUM WJIN (I)yH}_'[aMCHTaHLHLIM
Hay4YHbBIM HCCJICOAOBAHUAM WM K HAYYHO-UCCICOOBATCILCKUM M ONBITHO-KOHCTPYKTOPCKUM
pa60TaM 110 IIPOMBITIJICHHBIM IIPUMCHCHUAM pPagnuon30TOIIOB, MCIHUIIMHCKUM,
TUAPOJIOTHYCCKUM H CEIIbCKOX 035 CTBEHHBIM IIPUMECHCHUAM, HU3YYCHUIO HOCJ'ICI[CTBI/Iﬁ JJIsL
300pOBbA U Opr)KaIOH.IGfI CpeAbl U IO YCOBCPHICHCTBOBAHUIO TCXHUYCCKOT'O 06CJ'Iy)KI/IBaHI/I$I.

[lmomazka oO3HAyaeT TEPPUTOPHUIO, TpaHUILBI KOTOpOW  ompeneneHsl Pyanpoid B
COOTBETCTBYIONIEH WH(GOPMAIMK O KOHCTPYKIMH YCTaHOBKH, BKJIIOYas OCTAaHOBIIEHHYIO
YCTaHOBKY, a TaKXe B COOTBETCTBYIOIIEH HMH(POPMALIMK O MECTe HAXOXKJIEHUS BHE YCTaHOBOK,
rac OOBIYHO HCIIOJIB3YETCA SII[CpHBIﬁ MaT€pual, BKIIOYasd 3aKPbITOC MECTO HAXOXKACHHSA BHC
YCTaHOBOK, T/leé OOBIYHO HCIOJB30BAICSA SINEPHBI MaTepuan (KOTOphIE OTPaHUYMBAIOTCA
MECTaMU HaxOKIEHUS, TI€ MUMEIOTCS TOopsYle KaMepbl WM OCYIIECTBISIACH ACSTEIBHOCTD,
CBSI3aHHAs C KOHBEpPCHEW, OOOTalleHHeM, H3TOTOBICHHEM HIIM MepepadOTKOW TOIUTUBA).
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[Inomanka BKIIFOYAET Takke BCe OOBEKTHI, COBMECTHO Pa3MEIICHHBIE C YIIOMSHYTHIMH BBIIIE
yCTaHOBKOﬁ Wi MCECTOM HAXOXKACHHA, C LCJIbI0 MNPEAOCTAaBJIICHUA WM HCIIOJIb30BaHUA
CYIIECTBCHHBIX CPEICTB O00CCIICUCHUs, BKIIOYAS: ropssdue Kamephl i1 00paObOTKH
00Jy4YeHHBIX MaTEpHajoOB, HE COAEPIKAIINX SIEPHBI MaTephall; YCTaHOBKH IS 00pabOTKH,
XpaH€HUA ©W 3aXOpPOHCHUA OTXOHAOB; a TaKXKE 3JaHusA, CBA3AHHBIE C COIJIaCOBAHHBIMH
MpeIMETaMHt, ONpeIeICHHBIMA PyaHI0i B COOTBETCTBHH CO CTaThe 2.a.1v) BEIIIIE.

CHATasl ¢ 9KCIUIyaTalli¥ yCTAHOBKA WM CHATOC C SKCIUTYaTallMM MECTO HAXOQXKICHUS BHE
YCTAHOBOK O3HA4YaroT OOBEKT WIIH MECTO HaXO0XJACHUA, Ha KOTOPBIX ACMOHTHPOBAHBI HWJIN
C/IeNaHbl HETPUTOMHBIMH K OSKCIUTyaTallid OCTaBIHMECS KOHCTPYKIUH H 00O0pyIOoBaHWHE,
BaXKHbIC Ui ee(ero) HWCMOJIb30BaHUSA, TaK 4YTO OHA(OHO) HE HCIONB3YeTCS Uil XPaHCHUS
SAIEpPHOTO MaTepuaja M He MOXKET Jajee HCIOJb30BaThCs JUISl OOpalleHHs C SIEPHBIM
MaTepHalioM, ero 00pabOTKH WIIH UCIIOTH30BAHUS.

OcTaHOBJICHHAs YCTAHOBKA WJIM 3aKPBITOE MECTO HAaXOXKICHHWS BHE YCTAaHOBOK O3HAYAIOT
00BEKT WIIM MECTO HAXOXXIEHUS, DKCIUTyaTallds KOTOPBIX MPEKpaIieHa U U3 KOTOPBIX H3BST
SJIEPHBIA MaTeprai, HO KOTOPBIE He CHATHI C KCIUTyaTalliy.

BricokooboraineHHbI ypaH 03HayaeT ypaH ¢ O0OOramieHueM 1o u3oromy ypas-235 20% wnn
BBIIIIE.

Ot6op TpoO OKpyXkaromiel cpenbl B KOHKPETHOM MECTe HaXOXJICHHs O3HadaeT oTOop Mmpod
OKpYKarolei cpebl (Hampumep, BO3AyXa, BOJBI, PACTHTEIBHOCTH, MOYBBI, 3arps3HCHUI) B
ONpeICICHHOM ATCHTCTBOM MECTE HAXOXKICHUS M HEMOCPEICTBCHHON OJIM30CTH OT HEro ¢
HENbI0 COJICHCTBUSL ATEHTCTBY B TIOATOTOBKE BBIBOJIOB 00 OTCYTCTBHU HE3asIBICHHBIX
SICPHOTO MaTepralia UK sSJCPHON ESTEIbHOCTH B 3TOM ONPEACTICHHOM MECTE HAX0XK/ICHUS.

Ot60op 1pob okpyXkarolield cpeibl Ha OOUIMPHOW TEPPUTOPHU O3HAYaeT OTOOp mpod
OKpy’Karoled cpenbl (Hampumep, BO3AyXa, BOJBI, PACTHUTEIBHOCTH, TOYBBI, 3arps3HCHUI) B
psie ONpeleiCHHBIX ATEHTCTBOM MECT HAXOXICHHS C IENbI0 COACHCTBHS ATCHTCTBY B
IIOATOTOBKE BBIBOJOB 00 OTCYTCTBUHM HEC3AABJICHHBIX AACPHOr0 Marepuajla HWIN HZ[epHOﬁ
JIeSITENIbHOCTH Ha OOIIUPHON TEPPUTOPHUH.

SlnepHbIil MaTepHa COTIIACHO OTpeAeNIeHHI0, JAHHOMY B CTaThe XX YcTaBa, 03HadaeT Jr00i
WCXOAHBII MaTepual WM JI000i cHenuaiabHBINA pacleIuIfomuiics Matepuan. TepMuH
"HCXOMHBIN MaTepuan" HE MOJDKEH TOJKOBATHCSA KaK MPUMCEHSIOMUNACS K PylIe WA OTXOJaM
pynel.  Jlroboe ompenenenue, nanHoe COBETOM B COOTBETCTBHHM cO craTheil XX VYcraBa
AreHTCTBa TIOCTIE BCTYIUICHHUS B CHIIy HacTosmero IIpoTokona, KOTOpoe pacHIupsieT CIHUCOK
MaTepUuasioB, CUMUTAIONIMXCS HCXOJHBIM MaTepUaJOM WM CIEIUaIbHBIM PaCHIEIUISIOMMUMCS
MaTepHalioM, BCTYNaeT B CHJIy B COOTBETCTBUU C HacToAmUM [IpoTokonoM TOJabKO mocie
npuHATUA Pyannoi.
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1. YcraHoBKa 03Hayaer:

1) peaxkTop, KpPUTHYECKYI0 COOpKYy, 3aBOJI IO KOHBEPCHH, 3aBOJ IO H3TOTOBJICHHIO,
nepepabaThIBAlONIYyI0 yCTAHOBKY, YCTaHOBKY JJISi pa3/ielieHHs W30TOMOB WIIH
OTJIENPHOE XPAHWJINIIE; HITU

i) 000 MECTO HaxOXACHUS, TJe OOBIYHO MCIIONB3YETCS SICPHBIM Marepual B
KOJMYECTBAX, MPEBBIMAONIMX OTUH 3Q(DEKTUBHBIH KAIOTPAMM.

J- MecTo Hax0XKICHHs BHE YCTAaHOBOK O3HA4aeT JIOOOH 00BEKT WiH JIF000e MECTO HaXOXKISHWS,
KOTOpBIE HE SIBJSIIOTCS yCTAaHOBKOW, W TNE¢ OOBIYHO HCIONB3YeTCs SIACPHBIA MaTepuanl B
KOJIMYECTBAX, PABHBIX OTHOMY 3((HEeKTHBHOMY KHJIOTpaMMy WM MEHee.

COBEPIIEHO B nByx 3K3eMILUIsIpax Ha aHTJIUACKOM SI3BIKE.

3a PECIIYBJIMKY PYAHJIA:

(Tmoamuch)
Anwbept byTape
lNocynapcTBeHHBIM MUHUCTP IO BOIIPOCAM

9HEepPreTUYeCKUX U BOJHBIX PECYPCOB B
MHUHHCTEPCTBE HHPPACTPYKTYPHI

Mecto: Apyma

Hata: 12 mos6ps 2009 roga
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3a MEXXZIYHAPOJHOE AI'EHTCTBO
10 ATOMHOMU SHEPT'UU:

(Toamuch)

Moxamen Dnsbapaneit

I'enepanbHbIN AUPEKTOP

Mecto: Bena

Hata: 18 mHos16ps 2009 roga



iii)

V)

vi)

vii)

viii)

[MPUJIOKEHMUE 1

HNEPEYEHb BUJI0OB JEATEJIBHOCTH, O KOTOPLIX TOBOPUTCA
B CTATEBE 2.a.iv) HACTOAIEIO ITPOTOKOJIA
N3roToBiieHne pOTOPHEBIX TPYO TS EHTPUGYT WK cOOpKa Ta30BBIX IMEHTPUDYT.

PotopHble TpyObl A HEHTPUQYT 03HAYAIOT TOHKOCTEHHBIE LMIMHAPHI, ONMCAHUE KOTOPBIX
npuBenieHo B pazaene 5.1.1 b) [punoxenwns 11.

l'azoBble 1eHTpU(YTH 03HAYAIOT LEHTPU(YTH, ONHCAHHE KOTOPBIX MPHUBEIEHO BO BBOIHOM
3aMe4aHuH K pasgeny 5.1 Ilpunoxenns II.

UzrotoBnenue qudy3noHHBIX OapbepoB.

Juddy3nonHple  Gapbephl O3HAYAIOT TOHKHE IOPUCTHIE (UIBTPHI, OMHCAHWE KOTOPBIX
npuBeneHo B pasnene 5.3.1 a) [Ipunoxenus 1.

H3roroBieHue nin cGopKa CHUCTCM, UCIOJIb3YIOIINX JTa3CPhI.

CucTreMbl, UCTIONB3YIONIUE JIa3ephl, 03HAYAIOT CUCTEMBI, BKIIOYAIOIINE T€ IPEIMETHI, ONTUCaHHE
KOTOPBIX NpUBEAEHO B paznene 5.7 [Ipunoxenus II.

H3roroBieHue uin cGopKa OJICKTPOMArHUTHBIX CEIIapaTOpPOB U30TOIIOB.
DIIEKTPOMArHUTHBIE CEapaTophbl M30TONOB 03HAYAIOT TE mpeAMETBI, O KOTOPBIX T'OBOPUTCA B

pazaene 5.9.1 Ilpunoxenus II U KoTopeie coAep:KaT UCTOYHUKH HMOHOB, OMHCAHUE KOTOPBIX
npuBenieHo B pazaene 5.9.1 a) [Ipunoxenus 11.

H3roroBieHue uiu c6op1<a KOJIOHH WJIH 3KCTPAKIIMOHHOTO 060py,Z[0BaHI/I$I.

KoJIOHHBI MM 3KCTPaKIIMOHHOE 000pYyIOBaHHE O3HAYAIOT TE€ MPEIMETHI, OMHCAHUE KOTOPBIX
MpuBeAeHO B pasaenax 5.6.1, 5.6.2,5.6.3, 5.6.5, 5.6.6, 5.6.7 u 5.6.8 IIpunoxxenus I1.

W3roroBineHne pa3aeUTENbHBIX COMENT WM BHXPEBBIX TPYOOK IS adpOAMHAMHYECKOrO
oOoramieHus.

PazfenurenbHble CcOlula WM BHUXPEBbIE TPYOKM JUIS a3pOJMHAMHUYECKOro OOoramieHus
03HAYa[0T pa3feiuTeNbHbIE COIJIA M BHUXPEBbIE TPYOKH, ONMCAHHE KOTOPBIX IPUBEICHO
COOTBETCTBEHHO B pazaenax 5.5.1 u 5.5.2 [Ipunoxenus 11.

H3roroBieHue Win c60p1<a CHUCTEM I'CHCpalun ypaHOBOfI IJ1a3MBbI.

CucTeMbl TeHEepalyy YPaHOBOW MJa3Mbl O3HAYalOT CHUCTEMBl AJsl TCHEPalUuH ypaHOBOU
TU1a3MBbl, ONTMCaHUE KOTOPBIX MpHBeeHO B paszaene 5.8.3 [Ipunoxenus II.

H3roroBieHue MUPKOHUCBBIX pr6

LlupkoHueBble TpyObl 03HAYarOT TPYObI, ONMHCaHWE KOTOPHIX NpHBEICHO B pazgene 1.6
ITpunoxenus II.




x1)

xii)

xiii)

Xiv)

XV)

[Tpoun3BOACTBO WIJIM MOBBIIICHUE KaUu€CTBa TSKEIOU BOJIBI WU ACHUTEpHSL.

Tspxenast Boga Wi ICUTEPUH 03HAYAIOT ICUTEPH, TSHKEIyIo Bomy (OKCH AeHTepus) H JII0doe
JIpyToe COeqUHEeHHe NeHTepus, B KOTOPOM OTHOIIEHHE dYHClia aTOMOB ACUTEpHs] K YHCITY
aToMOB BoJopoAa npesbiaet 1:5000.

Wsrotosienue rpaduta SAEpHON YHUCTOTHI.

I'padur spepHOil YHMCTOTBI O3HA4aeT rpadUT, YPOBEHb YHCTOTHI KOTOPOTO BBINIE, YeM
5 MMJUTHOHHBIX YacTeil GOPHOTo SKBUBAJIEHTA, @ INIOTHOCTH peBbimaet 1,50 r/em’,

N3roToBiieHne KOHTEHHEPOB IS OOydEHHOTO TOIUTHBA.

Konteitaep mis O6J'IV'-ICHH01"O TOILUIMBAa O3HAYA€T €MKOCTH IJIA NEPEBO3KU H/AIn XpaHCHUA
O6Hy‘leHHOFO TOIIJIMBA, 06GCH6‘II/IBaIOH_IyIO XUMHUYCCKYIO, TCIJIOBYIO U paIJMalTUOHHYIO 3alllUTY,
a TakKyKe€ OTBO/] TCILIA pacnaja BO BpEM NECPEMEIICHU A, ICPCBO3KU U XpPaHCHUS.

N3roroBneHne peakTOPHBIX YIPABISIOUINX CTEPKHEH.

PeaKTO[!HBIe YHOpaBJIAIOOUMEC_CTCPXKHU O3HAYalOT CTCPKHU, ONMMUCAHUE KOTOPBLIX NPHUBCIACHO B
pazaene 1.4 Ipunoxenus I1.

UzroroBnenne 6€30MacHBIX ¢ TOYKH 3PEHUS KPUTHIHOCTH OaKOB U pe3epByapoB.

bezomacHble C TOYKM 3pEHMS KPUTUYHOCTH OaKM W PE3epBYyapbl O3HAYAIOT T€ MPEIMETHI,
ONMCaHue KOTOPBIX NpuBeaeHO B paznenax 3.2 u 3.4 [lpunoxxenus 11

H3rotoBiaeHne MallIuH JJIsL py6KI/I O6Hy‘{€HHLIX TOIINIMBHBIX 3JICMCHTOB.

Marmuas! 11 pyOK# 00JIYICHHBIX TOILIMBHEIX 3JIEMEHTOB O3HAYAIOT 000pPYIOBAHKE, OMTUCAHUE
KOTOpOTO TpuBesieHo B pazjeine 3.1 [punoxenus I1.

CoopyxeHue TOpsTaux Kamep.

lopsune Kamepbl O03HAYalOT KaMepy WM COCAMHEHHbIE MEXIY COOOH KaMmepbl oOmmm
00beMOM He MeHee 6 M’, CHaG)CHHBIC 3AIMTON, PABHOM HIIM MPEBBIIIAONICH KBUBAICHT
0,5M GeroHa IIOTHOCTBIO 3,2 I/cM’ WM Gonee, YKOMIUIGKTOBAHHBIC OGOPYIOBAHHEM IS
MIPOBEICHUS OTIEpAIIHii C MCTIOIH30BAHNEM JAUCTAHIIMOHHOTO yIIPaBICHHUS.



1.1.

1.2.

IMPUJIOXKEHUE II

INEPEYEHBb COI'JTACOBAHHOI'O OBOPYIOBAHUS 1
HEAJAEPHOI'O MATEPUAIJIA U OTYETHOCTU Ob OKCIIOPTE 1
UMIIOPTE B COOTBETCTBUM CO CTATBEM 2.a.ix)

PeakTophl 1 peakTopHOE 060pyI0BaHHE

KoMmiiekTHbIE SIACPHBIC PEAKTOPLI

SlmepHble  peakTOpbl,  CHOCOOHBIe  paboTaTh B peXHUME  KOHTPOIHUPYEMOM
CaMOIIOAJEPKUBAIONIEHCA LEMTHOW peakUuu JeJeHHs, HCKIIouYas pPEeakToOpbl HYJIEBOU
MOII[HOCTH, KOTOPBIE OMPEENIAIOTCA KaK PEaKTOPbI C MPOEKTHBIM MaKCUMaJIbHBIM YPOBHEM
MIPOM3BOCTBA IUTYTOHUS, HE TpeBbImaonuM 100 rpaMMoB B Tof.

I[NOACHUTEJIBHOE 3AMEYAHUE

"SnepHblii peakTop" B OCHOBHOM BKJIIOYAET Y3/bl, HAXOJAIIMECS BHYTPHU KopIiyca
peakTopa WIM HEMOCPEACTBEHHO INPHUMBIKAIOIIME K HEMy, OOOpyZOBaHHE, KOTOpOE
KOHTPOJIUPYET YPOBEHb MOIIMHOCTH B aKTHBHOW 30HE, U KOMIIOHEHTHI, KOTOpBIE OOBIYHO
cozepkKaT TEIJIOHOCUTENb MEPBOr0 KOHTYpa aKTUBHOM 30HBI PEAKTOPA, WIHM BCTYHAIOT C
HUM B HEITOCPEJICTBEHHBIN KOHTAKT WIH YIPABJISIOT M.

He mpenmnomnaraercst HCKITIOUEHHE PEAKTOPOB, KOTOPBIC HAIJICKAIIUM 00pa3oM MOTIH ObI
MMOJABEPTHYTHCS MOMU(MDUKAITIN JJIsT TIPOU3BOJCTBA 3HAYUTEIHLHO OOJBIIEr0 KOJUYECCTBA,
yeM 100 rpamMmMoB IUIyTOHHMST B ToA. PeakTopbl, IpelHa3HAUYCHHbIC AJs JUIMTEIbHOU
SKCIUTyaTalluM Ha 3HAYUTENBHBIX YPOBHSIX MOIIHOCTH, HE3aBHUCHUMO OT CTENEHU HUX
BO3MOXHOCTEH MPOU3BOACTBA IUTYTOHHS, HE PAacCMaTPUBAIOTCS KakK 'PEaKTOphl HYJIEBOM
MOIIHOCTH".

PeaKTOpHLIe KOopmmyca BbICOKOI'o 1aBJICHUS

Merannuueckie Kopmyca B cOOpe MM MX OCHOBHBIE YaCTH 3aBOACKOIO H3TOTOBJICHUS,
KOTOpBIE CHELHalIbHO TpPEAHA3HAUEHBl WJIM MOATOTOBIEHBI AN pa3MEUIeHHs B HUX
aKTUBHOM 30HBI SJIEPHBIX PEAKTOPOB, KaK OHHU OMpeaelneHbl B MmyHKTe 1.1. BbIme, u
CIOCOOHBIE BBIIEPKHUBATH pabouee NaBJIeHUE TENJIOHOCUTENS IEPBOTO KOHTYPA.

I[NOACHUTEJIBHOE 3AMEYAHUE

BerHHH IJIUTa KOPITyCa BBICOKOI'O HABJICHUS PEAKTOPA OXBATBHIBACTCA ITYHKTOM 1.2 xak
OCHOBHasd, 3aBOJICKOI'0 U3TrOTOBJICHUSA, YaCTh KOPITYyCa BEICOKOI'O AaBJICHMA.

BHyTpeHnHUe yacTu peakTopa (HanmpuMep, HOACPKUBAONINE KOJIOHHBI U ITUTH aKTUBHOM
30HBI U JIpyrHe BHYTPEHHHUE YacTH KOPITyca, HAMPABISIIOIIUE TPYOBI JJIsi PEryIHPYIOMINX
CTEepKHEMH, TeTTOBBIE IKPaHbI, MEPETOPOJKH, TPYOHBIE PEIIETKH aKTHBHOMN 30HBI, ITACTHHBI
maddy3opa W T.A.) OOBIYHO TIOCTABISAIOTCS TIOCTABIIMKOM peakTopa. B HEKOTOPHIX
ClTyJasix ompezielieHHbIe BHYTPEHHHE OIMOPHBIE KOMITOHEHTHI BKITFOUAIOTCSI B H3TOTOBJICHHE
KOpITyca BBICOKOTO JaBICHHUS. ITH MPEIMETHI SBISIOTCS JOCTATOYHO BAXKHBIMU C TOUKH
3peHus 0€30NaCHOCTH U HA/ICKHOCTHU IKCILTyaTallui PEaKTOPOB (U CIIEIOBATEIBHO, C TOUKH
3peHHs TAPAHTUIHBIX 0053aTEIbCTB U OTBETCTBEHHOCTH IMOCTABIINKA PEakTopa), YTOOBI UX
MOCTaBKa BHE PaMOK OCHOBHOTO COTJIAIIIEHHS O IMOCTaBKE CAMOTO PEaKTopa He cTana Obl
OOBIYHON TPAKTHUKOM. IlosToMy, XOTsi OTAe/NbHAs TMOCTaBKa H3TUX YHUKaJIbHBIX,
CIEINMAFHO TpeHAa3HAuYEHHBIX U MOATOTOBIEHHBIX, BAXXHBIX, KPYITHBIX U JOPOTOCTOSIIINX



1.3.

1.4.

1.5.

1.6.

1.7.

MPEeMETOB HEe 00s3aTenbHO OyAeT paccMaTpuBaThCsl KaK BhRIQmaromas w3 chepbl
HHTEPECOB, TAKOH CITOCOO MOCTABKH CUUTACTCS] MATOBEPOSITHBIM.

MaumuHbl 47151 3arpy3KHU U BBITPY3KH PEaKTOPHOI0 TOILUIMBA

MaHumynsTopHoe 00OpYIOBaHWE, CIIENHUATBHO TpeAHa3HAUYEHHOE WM ITOATOTOBICHHOE
JUISL 3arpy3KH WIIM M3BJICUCHUS TOIUIMBA U3 SIACPHBIX PEaKTOPOB, KAK OHU ONpPENCICHBI B
nyHkTe 1.1. BbIIIe, KOTOPOE MOXKET HCHOJIB30BATHCA, KOTJA PEAKTOpP HAXOIUTCS IOM
Harpy3ko, WM  o0JamaeT  TEXHUYSCKUMH  BO3MOXXHOCTSMU IS TOYHOTO
MTO3UIIMOHUPOBAHS HITH OPHEHTHPOBAHUS, TIO3BOJISTFOIIMMH TPOBOIUTH Ha OCTAHOBICHHOM
peaxTope CIOXKHBIE padOTHI MO MEpPerpy3Ke TOIUINBA, IPH KOTOPHIX OOBIYHO HEBO3MOKHBI
HETNOCPEeICTBEHHOE HAOIF0ICHUE HITH TIPSMOU JTOCTYTI K TOTLIUBY.

PeakTopHbIe ynpaB/siiolue CTeP:KHA

CTepxHHW, CIEUMaTbHO TNpeJHa3HAUYEeHHBIE WA IIOATOTOBIICHHBIC U yIPaBICHHUS
CKOPOCTBIO PEaKIIH B SIEPHBIX PEaKTOPax, KaKk OHU OIpEeJIeIeHbI B ITyHKTe 1.1. BBIIIIE.

ITOACHUTEJIBHOE 3AMEYAHUE

Croma ’xe BKIIIOYAlOTCS, MOMHMO 4YacTH, TIOTJIONAloMel HEUTPOHBI, €€ OIOpHBIE HU
MIOJJBECHBIE KOHCTPYKIIMH, €CIIH IIOCTaBKa IPOU3BOJUTCS Pa3eIbHO.

PeakTopHble TPyObI BHLICOKOTO J1aBJIEHUSA

TpyObl, KOTOPBIE CHENHUATBHO MPEIHA3HAYCHBI WIIM MTOATOTOBJICHBI IS Pa3MEICHHSI B HUX
TOIUIMBHBIX DJJICMCHTOB M TCIUIOHOCHUTCIA IIEPBOrO KOHTYpa B pEaKTOopax, KaK OHHU
ompenenaeHsl B myHKTe 1.1. BBIme, mpu paboueM maBjicHHWH, TMpeBbImaronieM 5,1 Mlla
(740 pyHT/KB. m0#iM).

HupkoHueBbie TPYObI

TpyObl miam cOOpKH TPYyO W3 METAUIMYECKOTO HUPKOHHUS WM €ro CIJIaBoB, MO BecCy
npeBeimatomue 500 Kr B TeueHue I000T0 12-MecsqHOro mepuoza, KOTOPhIe CIEIHATEHO
MpeaHa3HA4YeHbl WM TOJITOTOBIIEHBI Ui HCIIONB30BAHWSA B pEaKTopax, KaK OHH
ompezaeneHsl B MyHKTe 1.1. BBIIIE, M B KOTOPBIX OTHOIIEHHUE IO Becy radHUS K MUPKOHUIO
MeHbIe yem 1:500.

Hacocsl mepBoro KOHTypa TenJio0HOCHTeIs

Hacocel, cnennaspHO mNpenHa3HAuYCHHbIE MM MOATOTOBJICHHBIE MJIS IOJAEPKAHUS
LUPKYJISIUHA TEIUIOHOCHUTEIS IEPBOr0 KOHTYpa SACPHBIX PEAaKTOPOB, KaK OHH ONPEAEIICHBI
B ImyHkTe 1.1. BhIIIE.

I[NOACHUTEJIBHOE 3AMEYAHUE

CrienuaibHO IpeAHA3HAUCHHbIC MM ITOATOTOBICHHBIE HACOCHI MOTYT BKJIKOYATh CIIOKHBIE,
VIUIOTHEHHBIE WM MHOTOKPAaTHO YIMJIOTHEHHBIC CHCTEMBI Ul MPEAOTBPALICHUS yTEUKH
TEIUIOHOCUTEN TEPBOrO KOHTYpa, T€pMETHYHBIE HAcOChl M HACOCBl C CHCTEMaMH
MHEpLUANbHON Macchl.  OTO ONpeAeNeHHe KacaeTcss HacoCOB, AaTTECTOBAHHBIX IIO
knaccy NC-1 unu 5KBUBaJICHTHBIM CTaHAApPTaM.



2.1.

2.2.

HesinepHble MmaTepuaJibl AJ151 pEAKTOPOB
HeliTtepuii u TsKeaa9 BOAA

Heiirepuii, Tsxenas Boja (OKUCH AedTepus) M J1000€ JIpyroe COeIUHEHHE IeUTepus, B
KOTOpOM  OTHONIEHWE JelTepuss K aromMam Bojaopoaa  mpesbimaer  1:5000,
MIpeTHa3HAYCHHBIC NI WCIOJIL30BaHUA B SIACPHBIX PEAKTOpax, KaK OHU OIPEACIICHHI B
myHkTe 1.1. Beime, B KonmmyecTBax, npebimatoniux 200 KT aToMOB JedTepus I 000
OJTHOM CTPAHBI-TIOTyYaTelIsl B TEUECHUE JII000r0 12-MecIyHOro nepruoa.

SnepHo-4ucTelii rpapuT

I'padut, uMeronuii CTENEHh YHCTOTHI BHIINIE S5-MUJUTMOHHBIX OOPHOIO JKBHBAJICHTA, C
TUIOTHOCTBIO GoibIne deM 1,50 r/cM’, mpemHa3sHAYeHHBIH IS MCIIONb30BAHMS B SACPHBIX
pCaKkTopax, KaKk OHH OHNPCACIICHbI B IIYHKTC 1.1 BBIIIIC, B KOJMYECTBAX, MPCBBIMIAIOIINX
3x 10* xr (30 MeTpuuecKHX TOHH) I T0OOIl OJHON CTPAHBI-IIONYYATENS B TEUCHHE
000T0 12-MECIIHOTO TTepHoIa.

INPUMEYAHUE

Jns meneit SKCIOPTHOTO KOHTPOJS MPAaBHTENBCTBO OMNpEACiseT, OyAyT JIU IKCIOPTHEHIE
MapTHH COOTBETCTBYIOIIETO BBIIIEYKa3aHHBIM XapaKTePUCTHUKaM IpauTa HCIOIb30BaAThHCS
B AJIEPHBIX PEAKTOpax.

YcraHoBkH AJ1s1 epepadoTKu 00JIy4eHHbIX TOIJIMBHBIX 3JIEMEHTOB M 000pyA0OBaHue,
cIelHaJbHO NpeIHa3HAYeHHOe WU NTOAr0TOBJIEHHOE /LISl ITOr0

BBOJHOE 3AMEUYAHUE

[Ipu mepepaboTke OOMYYESHHOI'O SACPHOTO TOILIMBA IUIYTOHWHA U YPaH OTICISIOTCS OT
BBICOKOAKTUBHBIX MPOJYKTOB JICICHUS U APYTUX TPAHCYPAHOBBIX 3JIeMEHTOB. [l Takoro
paszieneHusl MOTYT MCIIOJIb30BAThCSl pa3IMYHbIE TEXHOJOrmYeckre npomuecchl. OmHaKo co
BpeMeHeM mporece "[lypekc" cran Hambosee pacpocTpaHEHHBIM M IPHEMIIEMBIM. JTOT
MPOIIECC BKIIIOYAET PACTBOPEHHE OOIYYEHHOTO SIEPHOTO TOIUIMBA B a30THOW KHUCIIOTE C
MOCIEYIONIMM BBIJCICHUEM ypaHa, TUTyTOHHS W TPOAYKTOB JEJICHHS OSKCTPaKIUCH
pacTBOpHUTEIIEM C IOMOINBI TpuOyTHIhochaTa B opraHudeckoM pazdaBuTee.

TexHonmornyeckue MpoLecChl Ha Pa3iUyYHbIX ycTaHoBKax Tuma "Ilypekc" aHalIOrWuHbBI U
BKIJIIOYAIOT: HU3MCJIIBUYCHUC O6Hy‘ICHHbIX TOIUIMBHBIX 3JICMCHTOB, PaCTBOPECHUC TOILIMBA,
OKCTPAKIMIO PACTBOPUTENIEM U XpaHEHHE TEXHOJIOTHMYECKOW JKUAKOCTA. MOKET MMeThCs
Takke O0OpyIOBaHWE /ISl TEIJIOBOW JEHWUTpPAIlMM HHUTpaTa ypaHa, KOHBEPCHH HHUTpaTa
TUTYTOHUS B OKHCh WJIM METaJlI, a TaKkkKe JUIsi 00padOTKH KUAKUX OTXOMIOB, COACPIKAIIUX
MPOAYKTHI JICICHHUS, IO MOIyYCHUsT (POPMBI, MPUTOAHOMN ISl TPOJOIKUTEIBHOTO XpaHCHHS
win 3axopoHeHus.  OMHAKO KOHKPETHBIE THIIBI W KOHGUTypanus oO0OpyIOBaHHS,
BBIIIOJIHAOIIIECTO 3TH q)YHKHI/II/I, MOTYT pasjindaTbCd Ha pa3jJInYHbIX YCTaHOBKaxX THIIA
"[Typekc" 1O HECKOJHKHUM TIPUYWHAM, BKJIIOYAsS THIBI W KOJIHYECTBO OOJYYICHHOTO
SJIEPHOTO TOIUIMBA, TIOJIEXKAIIEr0 NepepadoTKe, W MPeanoJaraeMblid MPOIECC OCAKICHHS
W3BIIEKAEMBIX MAaTEpHaloB, a TakKe TMPUHIMIEI olecredeHus: O€30MacHOCTH H
TEXHUYECKOTO 00CTYKUBAHUSI, PUCYIINE KOHCTPYKIIUU JTaAHHOW 0OCTAaHOBKH.

"VcraHOBKa A Tepepa0OTKH  OONYYEHHBIX TOIUIMBHBIX  DJIEMEHTOB"  BKIIOYAET
000pyJOBaHNE W KOMIIOHEHTBI, KOTOpbIE OOBIYHO HAXOMAATCS B TPSMOM KOHTAKTe C
00JIy4eHHBIM TOIJIMBOM U OCHOBHBIMHU T€XHOJIOTHYECKUMHM IIOTOKAMU SIIEPHOTO MaTepuana
U MIPOJYKTOB JIEJICHUS, U HETIOCPEICTBEHHO yIPABIIIOT UMU.
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3.2

3.3.

OTH mpolecchl, BKJIOYas MOJIHBIE CHUCTEMBbl IJI KOHBEPCUU IUIYTOHHMSA U IIPOM3BOJCTBA
METaJUTMYECKOTO IUIYyTOHUS, MOTYT OBITh MICHTU(GHUIMPOBAHBI [0 MEpaM, NMPUHUMAEMbIM
JUIsT TIPeAOTBPALLEHUS ONAacHOCTEH B CBSI3M C KPUTHYHOCTBIO (HampUMep, Mepami,
CBSI3aHHBIMH C TE€OMETpHEi), 00IydYeHHeM (HampuMmep, IyTeM 3allUTbl OT OOJIyYeHHS) H
TOKCHUYHOCTBIO (HapUMep, MEpaMU 10 yIEeP>KaHHIO).

IMpeametsl 00OpyHOBaHUS, Ha KOTOPBIC, KAaK CUHUTACTCS, PACIPOCTPAHSCTCS 3HAYCHUEC
¢dpasel "m o0opynaoBaHHE, CHEIHMAIBHO TpeAHa3HAUYCHHOE WM IOATOTOBJICHHOE" IS
nepepaboTKH 00TYYCHHBIX TOIUTUBHBIX 3JIEMEHTOB, BKITFOYAIOT:

MaluHbI JJIs pyﬁKH OﬁﬂyquHbIX TOIVIMBHBIX 3JICMCHTOB

BBOJJHOE 3AMEUYAHUE

DT0 O00OpYIOBaHME WCIIONB3YETCS JUISI BCKPBITUA OOOJOYKM TOIUIMBA C  IIEIBIO
MOCIIEYIONIET0 PAacTBOPEHHsT OOJYYEHHOTO sJepHOro Marepuaia.  Kak mpasuiio,
UCTIONIL3YIOTCS CIIEIMAIbHO TpeHA3HAUCHHbIC, CKOHCTPYHUPOBAaHHbBIE JJIsi PyOKH MeTallia
YCTPOMCTBA, XOTSI MOXET HCIONB30BaThCcs U 0oJiee COBEpIICHHOE O00O0PYAOBaHME,
HanpUMep Ja3epehl.

JluctaHIMOHHO ympaBiseMoe OOOpYJOBaHUE, CICHHUAIBHO MPEAHA3HAYCHHOE WIIH
MOJIOTOBJICHHOE JIJIsl MCTIONIb30BAHMUST HA YCTAHOBKE MO IepepaboTke, Kak OHa OIpe/elieHa
BBITIIE, IJIT PE3KH, PyOKH WM Hape3Kw COOPOK, MYYKOB WM CTEPKHEH OOIydeHHOTO
SJIEPHOTO TOTLTUBA.

JuccosbBepsl
BBOJHOE 3AMEUYAHUE

B mucconpBepbl OOBIYHO IMOCTYMaeT HM3MEIbUCHHOE OTpadoTaBliee TOILIMBO. B 3Tux
0e30MacHBIX C TOYKU 3pEHMSI KpUTHYHOCTH pe3epByapax OOIydeHHBIH AAepHBIN MaTepual
pacTBopsieTcss B a30THOM KHCIIOTE, M OCTarolMecss OoOpe3Kd 000JI0YeK BBIBOIATCSA W3
TEXHOJIOTHYECKOTO MTOTOKA.

BbezomacHble ¢ TOYKM 3peHUS] KPUTHYHOCTH DPE3epByapbl (HaIpuUMeEp, Majoro JuaMmeTpa,
KONBLIEBBIE WM MpPSIMOYTOJIBHBIE pEe3epByaphl), CIEHUAIBHO IpeJHa3HAYEHHbIE WIH
MOATOTOBJICHHBIE [UII HCIIOJNIB30BaHMS Ha YCTaHOBKE MO IMepepadoTKe, KaK OHH
ompezeneHsl BBIIIE, Ui PAacTBOPEHHUS OOIYYEeHHOTO SIEPHOr0 TOIUIMBA, KOTOpBIE
CIOCOOHBI  BBIAEPKHUBAaTh TIOPSAYYIO, BBICOKOKOPPO3MOHHYIO JKHIKOCTb W MOTYT
JUCTAaHIIMOHHO 3arpy’KaThCsl M TEXHUUECKU 00CITy KUBAThCA.

IKCTPAKTOPHI H 000pyA0BAHMeE ISl IKCTPAKIMH PACTBOPUTeIeM
BBOJAHOE 3AMEYAHUE

B 3KcTpakTOphel C pacTBOpUTENEM MOCTyHaeT KaK pacTBOP OOJyYEHHOTO TOIUIMBA W3
JIUCCOJBBEPOB, TaK U OPTraHHMYECKUN PacTBOpP, C TMOMOIIBI0O KOTOPOTO pa3AeNsioTCcs ypaH,
TUTYTOHUH U TIPOAYKTHI fenenus. O0opymoBaHUe sl SKCTPAKIIUH PaCTBOPUTENIEM OOBITHO
KOHCTPyHpYeTCS ~ TakuM  o0pa3oMm, d9TOOBI ~ OHO  YJIOBJIIETBOPSIIO  JKECTKHM
SKCIUTyaTallMOHHBIM  TPeOOBaHWSAM, TaKWUM, KaK [UIMTENBbHBI CpOK CiyxkObl 0e3
TEXHUYECKOTO OO0CTYKMBaHHsI WU JIeTKass 3aMEHAEeMOCTb, MPOCTOTa B JKCIUTyaTalliH H
yIpaBJICHUH, a TAK)Ke THOKOCTh B OTHOLICHWH M3MEHEHHUs ITapaMeTpOoB Mpoliecca.
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CrnenuanbHO NpeAHA3HAUYEHHbIE WIM IOATOTOBIEHHBIE SKCTPAKTOPBI C PACTBOPHUTEIIEM,
Takhe, Kak HacaJO4HbIC WIM IyJbCAallHOHHBIE KOJOHHBI, CMECHUTEIBHO-OTCTONHBIE
anmapaTthl WM HEHTPOOESKHBIE KOHTAKTHBIE allapaThl AJS MCHOIb30BAaHHUS HA YCTaHOBKE
no o6paboTke OOJIYYEeHHOTO TOIUIMBA. OKCTPAKTOPHI C PACTBOPHUTEIEM IOJDKHBI OBITH
YCTOWYMBBI K KOPPO3MOHHOMY BO3AEWCTBUIO a30THOM KHCIOTBL.  ODKCTPAaKTOpPHI C
pacTBOpUTEIEM OOBIYHO H3rOTABIMBAIOTCA C COOJIOACHUEM UYPE3BBIYANHO BBICOKHX
TpeOOBaHMH (BKJIIOYass NPUMEHEHHE CIELUAIBHBIX METOJOB CBapKH, HWHCICKIHM,
oOecriedeHne M KOHTPOJIb KauyecTBa) M3 MAJIOYIJICPOOUCTHIX HEPIKABEIOLIMX CTajeH,
TUTaHA, UPKOHMSI WU APYTUX BBICOKOKAYE€CTBEHHBIX MATEPUATIOB.

XuMHYECKHE pe3epByaphbl 1Ji BBIICPKUBAHUSA UMK XPAHCHUSA

BBOJAHOE 3AMEYAHUE

Ha »Tame skcTpakinmu pacTBOpPHTEIEM OOpa3ylOTCS TPU OCHOBHBIX TEXHOJIOTHUYECKUX
MMOTOKA XUJAKOCTH. Pe3epByapbl aiisi BBIICPKUBAaHUS WIA XPaHEHUS HCIOJNB3YIOTCS B
TanbpHeHel 06paboTKe BCEX TPEX MOTOKOB CIEAYIOIMINM 00pa3oM:

a) pacTBOp YHUCTOTO A30THOKUCIIOIO YpaHa KOHICHTPUPYCTCA BbIIApHBAHUCM U
OPOUCXOAUT IMPOUECC ACHUTpALUMH, TAC OH MPCBpallacTCAd B OKCHJ YypaHa. 10T
OKCH/] TOBTOPHO MCIIOJB3YCTCA B AACPHOM TOIIIMBHOM ITUKIIC,

b) pPacTBOpP BBICOKOAKTUBHBIX IPOJAYKTOB JICICHUS OOBIYHO KOHIEHTPUPYETCS
BBIIAPUBAHUEM U XPAaHUTCS B BHJE KOHIICHTPUPOBAHHOW JKUJKOCTH.  ODTOT
KOHIICHTPAT MOXKET BIIOCJICJICTBUHU MPONTH BhIIAPUBAHUE WK OBITh MPEOOpa30BaH B
(hopMy, IPUTOTHYTO TSI XpaHEHUS HITH 3aXOPOHEHHS;

C)  pacTBOp YHCTOTO HUTpaTa IUIYTOHHS KOHIIGHTPUPYETCSA U XpaHUTCS JIO
MOCTYIJICHUSA Ha HaﬂbHeﬁHIHe 9Tanbl TEXHOJIOTHYCCKOro Impouecca. B YaCTHOCTH,
pe3epByapsl  JUIS  BBIICPXKHBAHUS WM XPAHEHUS  PAcTBOPOB  TUTYTOHHS
KOHCTPYHPYIOTCSI TaKHM 00pa3oM, 4TOOBI M30€KaTh CBSI3aHHBIX C KPUTHUYHOCTHIO
mpoOJeM, BOZHHUKAIONIMX B pe3yJbTaTe M3MCHEHHH B KOHIICHTPAIUK WIH (opme
JAHHOTO TIOTOKA.

CrienmanbHO TIpeHA3HAYCHHbIE WM TOJTOTOBIIEHHBIE pEe3epBYaphl IS BBIACPKUBAHUS
WM XpaHEeHHs IJIs WCTIOJIb30BaHUs Ha YCTAHOBKE IO MepepadoTKe 00IyIeHHOTO TOILIHBA.
PesepByapel uisi  BBIACpKUBAHHMS WM XPaHCHHWS JIOJDKHBI OBITh  YCTOWYHMBBI K
KOPPO3HMOHHOMY BO3JICHCTBHUIO a30THOM KUCIOTHI. Pe3epByaphl A BBLACPKUBAHUSA WU
XpaHEeHUs OOBIYHO HW3TOTABIMBAIOTCA M3 TaKUX MAaTepUajoB, KaK MaJOyTJIEPOIUCTHIC
HEP)KaBEIOIINE CTali, TUTaH WJIA I[MPKOHWA WIH JApyTHe BBICOKOKAYeCTBEHHBIE
MaTepHrabl. PesepByapbl s BBIIEpP)KMBAaHWS WM XPaHEHHS MOTYT  OBITh
CKOHCTPYHPOBAaHBI TakuM 00pa3oM, dYToObl WX OKCIUTyaTalus W TEXHHYECKOE
o0cyKMBaHHE TPOU3BOIMINCH JUCTAHIIMOHHO, H MOTYT UMETh CIICAYIONIUE 0COOCHHOCTH
C TOYKH 3PECHHSI KOHTPOJIIA 3a SICPHON KPUTUIHOCTHIO:

1)  OOpHBIA DKBHUBAJICHT CTCHOK WM BHYTPCHHHX KOHCTPYKIMI paBEH IO MEHBIIICH
Mmepe 2%, b0

2)  UMIMHApPUYECKHE pe3epByaphbl HIMEIOT MaKCUMAaIbHBIA nuametp 175 mm (7 nroiiMoB),
6o

3)  OpAMOYTONBHBINA WM KOJBIEBOW pe3epByap MMEET MAKCUMAIIbHYIO IIHPUHY 75 MM
(3 nmroiima).
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CucreMa KOHBepPCHH HUTPATa IVIYTOHUS B OKCHJ
BBOJHOE 3AMEYAHUE

Ha OonpmmHCTBE yCTaHOBOK MO TepepadOTKEe 3TOT KOHEUHBIM IPOILECC BKIIOYAET
KOHBEPCHIO pPacTBOpa HUTpaTa IUTyTOHUS B JBYOKUCH IUTyTOHHS. B 4YHCIO OCHOBHBIX
omepaluid 3TOro IMpolecca BXOJIAT: XpaHEHHE U KOPPEKTHUPOBKA HCXOJHOTO
TEXHOJIOTUYECKOTO0 Marepuajga, OCAKICHHE W pas3JelicHUe TBEPIAOW W KHUAKOH (hasbl,
MIpOKaNMBaHUE, OOpalleHne ¢ TMPOAYKTOM, BEHTHWIIAIWSA, OOpaleHue C OTXOJAaMH |
yHpaBJIeHHUE MPOIIECCOM.

3aMKHYTBIE CHUCTEMBI, CICIUAIBLHO TPEJAHA3HAYCHHBIC WU TMOATOTOBJICHHBIC IS
KOHBCPCHUHM HUTpATa IUNIYTOHHA B OKCUA IINTYTOHHUSA, B YaCTHOCTH, O60p}/)Z[OBaHHLIe TaKUM
obpaszoM, 9TOOBI W30eXKaTh INOCTIKEHUS KPUTHYHOCTH W pagHaIlOHHBIX 3¢ ¢HEeKToB, a
TaK)Xe CBECTH K MUHUMYMY OTaCHOCTH, CBSI3aHHBIC C TOKCHYHOCTBIO.

CucremMa KOHBEPCHM OKCH/IA IUTYyTOHHS B METAJLT
BBOJHOE 3AMEYAHUE

DTOT mpoIiece, KOTOPhIi MOXKET OBbITh CBSI3aH C YCTAHOBKOW IO mepepadoTKe, BKIOYACT
(dTopupOBaHKE JByOKHCH IUTyTOHHS, OOBIMHO C MPUMEHEHHEM BBICOKOAKTHBHOTO
(TOpHCTOTO BOJOPOAA, C LENbI0 MOJTY4YeHUs] PTOpUIa TUTyTOHHS, KOTOPBIA BIIOCIIEICTBUH
BOCCTAaHABIMBACTCS C TIOMOIIBI0 METAUTHUECKOTO KaJbIUs BBICOKOW YHUCTOTHI JIO
MOJTyYCHUS] METAJUTMYECKOT0 TUTYTOHUS M (TOpHAa KalbIlMsd B BHJIC IIaka. B 4ucio
OCHOBHBIX OIEpalyii JaHHOTO TIPOIecCa BXOJAT: ¢ropupoBanue (Hampumep, C
mpUMEHEeHneM 000pyOBaHUs, COJepiKaliero OJaropofHbIe METaUIbl WK 3aIlUIIEHHOTO
MOKPBITHEM U3 HHX ), BOCCTAHOBIICHHE MeTaia (HalpuMep, ¢ MPUMEHEHUEM KepaMUIeCKuX
TUTJICH), BOCCTAHOBIICHHE IUIaKa, OOpamIeHne ¢ MPOTyKTOM, BEHTHIIALMS, OOpaIeHue C
OTXOJIaMH U yIPABJICHUE TIPOIIECCOM.

3aMKHYTLIe CUCTEMBI, CICIUAJIbHO MNPCAHA3HAYCHHBIC WM TMOATOTOBJICHHBIC IJIA
MPOU3BO/ICTBA METAJUIMIECKOTO TUTyTOHHUS, B YaCTHOCTH, 00OPYIOBaHHBIC TAKUM 00pazoMm,
9TO0OBI M30€KaTh JOCTKEHUS KPUTHIHOCTH M PaAMAOHHBIX 3(()EKTOB, a TAaKXKE CBECTH
K MUHUMYMY OMIACHOCTH, CBSI3aHHBIC C TOKCHYHOCTBIO.

YcTaHOBKH /151 H3rO0TOBJIEHUS TOILINBHBIX 3JIEMEHTOB
"V cTaHOBKA IS U3TOTOBJICHUS TOIUIMBHBIX 3JIEMEHTOB' BKIIIOUACT O60py,E[OBaHI/Iel

a) KOTOpOE€ OOBIYHO HAXOAHUTCS B HEMOCPEIACTBEHHOM KOHTAKTE C TEXHOJIOTHYECCKUM
[TIOTOKOM SJIEPHOTO MaTephala I HEMOCPEACTBEHHO 00padaThIBaeT €ro, Wi Ke
YOpaBJISAET UM, HITH,

b) KOTOPOE TePMETU3UPYET SAACPHBIA MaTEpHal BHYTPH 000IOUKH.

YcTaHoBKH 101 pa3felieHHsl HM30TONMOB ypaHa W o0opyaoBaHWe, Kpome
aHAINTHYECKHX MPUOOPOB, CIENHAILHO NMPeIHA3HAYEHHOE WJIH MOAT0TOBJIEHHOE s
3TOro

IMpeameTsl 00OpyAOBaHUS, Ha KOTOPBIC, KAaK CUHUTACTCS, PACIPOCTPAHSCTCS 3HAYCHUEC
¢dpas3bl "ob0opymoBaHre, KPOME aHAIMTHICCKAX MPHOOPOB, CIEIHAIBHO MPpeaHa3HAUCHHOE
WJIHM TTOJITOTOBIIEHHOE" JUTSI pa3zesicHus] H30TOMOB ypaHa, BKIIOYAIOT B ce0s:
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5.1.1.

I'azoBble HeHTPUGYrH M y3/Ibl U KOMIIOHEHTHI, CIIEIHAJIBHO NpeAHA3HAYEHHbIE WJIH
NMOJAT0TOBJIEHHbIE [JISl HCIOJIb30BAHUSA B ra30BbIX HeHTPUPyrax

BBOJHOE 3AMEYAHUE

I'azoBas meHTpHUdyra 0OBIYHO COCTOUT M3 TOHKOCTEHHOTO(BIX) HMIMHIAPA(OB) THAMETPOM
or 75 MM (3 mroiima) a0 400 MM (16 mOWMOB) ¢ BEPTHKAIBHON IEHTPAIbHOW OCHIO,
KOTOpBIH(e) moMelieH(bl) B BAKYYM U BpaliaeTcsA(f0Tcs) ¢ BRICOKOH OKPYIKHOW CKOPOCTHIO
nopsinka 300 m/c wiam Gonee. Jlms mocTmkeHHsT OONBIION CKOPOCTH KOHCTPYKIIMOHHEIC
MaTepualbl BPAIAIOMINXCS KOMIIOHEHTOB TOJDKHBI UMETh BBICOKOE 3HAYEHHE OTHOIICHHS
MPOYHOCTH K IUIOTHOCTH, a pOTOpHas cOOpKa H, CJemoBaTeNbHO, OT/ENbHBIE ee
KOMTIIOHEHTHI JTOJKHBI U3TOTOBIIATHCSA C BBICOKOW CTENEHBID TOYHOCTH, YTOOBI pazbanaHc
ObuUl MUHMMaJIbHBIM. B oTIM4mMe OT Ipyrux LEHTpUYT TazoBas LEHTpUdyra s
oOoramieHds ypaHa MMeeT BHYTpPM pOTOPHOM  KaMmepbl  Bpalarouryrocs(uecs)
neperopoaky(n) B GopMe TUCKAa M HEMOABIKHYIO CHCTeMy Tofadu M oTBoja raza UFg,
COCTOSIIYIO TIO MEHBIIIEH Mepe U3 TPEX OTAENbHBIX KaHAIOB, IBa U3 KOTOPBIX COEAMHEHHI C
JIOTIATKaMH, OTXOASIIMMH OT OCH pOTOpa K MEpH(PEPHIHON JacTH POTOPHOU Kamepsl. B
BaKyyMe HaXOJWTCS TAaKKe PAJl BRXKHBIX HEBPAIIAIOIINXCA DIIEMEHTOB, KOTOPHIE, XOTS H
UMEIOT 0CcOOYI0 KOHCTPYKIHIO, HE CJIOXXHBI B HM3TOTOBICHHM W HE H3TOTOBIIOTCA W3
YHHUKaJbHBIX MaTepuaioB. LleHTpudyxHas ycTaHOBKa, OAHAKO, TpeOyeT OOJBIIOro yhcia
3THX KOMIIOHEHTOB, TaK YTO WX KOJHUYECTBO MOJKET CIY)XUTh BaXHBIM HHIUKATOPOM
KOHEYHOTO HCITOJIb30BaHUS.

Bpamarommuecsi KOMIOHEHTHI
a) [onuble poTOpHBIE COOPKH:

ToHKOCTEHHEBIE MUWIMHAPBL MWW P COCAWMHCHHBIX MEKOY C060ﬁ TOHKOCTCHHBIX
MUIMHIIPOB, M3TOTOBICHHBIX W3 OJHOTO MM OoJiee MaTepHalOB C BBICOKMM 3HAYCHUEM
OTHOIIEHUS TPOYHOCTH K IUIOTHOCTH, YKazaHHBIX B [IOSICHUTEJIbBHOM 3AMEYAHWNU
K HacTosimemy pasaeny. CoequHEHHE NUIMHAPOB MEXIY COOOW OCYIISCTBIACTCS MPH
MOMOIIIHM TUOKUX CHIHL(OHOB WU KOJEIl, OMUCaHHbIX B YacTu 5.1.1. ¢) Hke. CoOpaHHBIH
pOTOp MMEET BHYTPEHHIOIO(KE) MEepPeropoiky(u) U KOHIEBBIC Y3JIbl, OMMMCAHHBIC B YaCTIX
5.1.1.d) u e) mmwke. OpnHako mojHass cOOpKa MOXET OBITh MOCTABJICHA 3aKa3udKy B
YaCTUIHO COOpAaHHOM BHJIC.

b) PoTtopHbIe TpyOHI:

CrenumanbHO TIpefHAa3HAUYEHHbIE WA IIOATOTOBIICHHBIE TOHKOCTEHHBIE IMIIMHAPHI C
tonmmuuoi crenku 12 mm (0,5 aroiima) unu MeHee, AuameTpoMm oT 75 mwm (3 mroitma) 1o
400 mm (16 mOVWMOB), M3TOTOBJICHHBIE W3 OJIHOTO WM 0O0Jiee MaTEepHaoB, HUMCHOIIUX
BBICOKOC  3HAaYCHUE  OTHOIICHUS  TMPOYHOCTH K  IUIOTHOCTH, YKa3aHHBIX B
[NOACHUTEJIbBHOM 3AMEYAHWMU k HacTosIEeMy pas3nery.

c) Komb1ta nmm cuimb(oHBI:

KoMmmnoHeHTHI, crnenuasbHO TpeaHa3HAUYCHHBIC WM IIOATOTOBJICHHBIC [UIS CO3JaHUS
MECTHOH OTOPBI JUI POTOPHOH TPyOBbI WM COSAUHEHUS Psiia POTOPHBIX TPYyO. CHib(oHBI
MPEJICTABIIAIOT COOOH KOPOTKHE HMWIMHIPHI ¢ TOJMIMHOW cteHku 3 MM (0,12 mroiima) mm
MeHee, nuameTpoM ot 75 MM (3 mroiima) 10 400 mm (16 q10iMOB), UMEIOLTNX OAWH Todp U
W3TOTOBJICHHBIE W3 OJHOTO W3 MaTepHaliOB, WMEIOUINX BHICOKOE 3HAUYEHHE OTHOIICHHS
MPOYHOCTH K TUIOTHOCTH, YyKazaHHBIX B I[IOSCHUTEJIBHOM 3AMEYAHUU «
HACTOSIIEMY pa3Jieny.
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d) [Teperopomaku:

KomnonenTs! B ¢popme amcka nuamerpoMm oT 75 MM mo 400 mm (ot 3 mo 16 mroiiMoB),
CIICLUaIbHO TMpeAHa3HAYCHHBIC WM TMOJATOTOBJICHHBIC JUIsI YCTAHOBKM BHYTPH POTOPHOM
TpyOBl TCHTPU(PYTH C IEJIBI0 HW30JIMPOBATh BBHIMYCKHYKD KaMmepy OT TJIABHOWM
pa3IeauTeNbHON KaMephl U B HEKOTOPBIX CIydasx IS yIydmieHus: Mupkysanun raza UFg
BHYTpPH TJIaBHOM pa3leTUTEIBHON KaMephl pOTOPHOW TPYOBI M M3TOTOBJICHHBIC U3 OTHOTO
U3 MaTepuajoB, WMCEIOIMHUX BBICOKOE 3HAUYECHHWE OTHOIICHHS TPOYHOCTH K IIIOTHOCTH,
ykazaHHbx B [IOSICHUTEJIBHOM 3AMEUYAHUU k HacrosimeMy pasaeny.

e) BepxHue/HnKHUE KPBILIKH:

KommioneHTs! B (hopMme gucka aumamerpoMm oT 75 mm (3 mrotima) mo 400 mm (16 mroitmoB),
CICIMAIbHO MPEeIHA3HAYCHHBIC WM MOJATOTOBJICHHBIE TaKUM 00pa3oM, YTOOBI TOYHO
COOTBETCTBOBATH TMAMETPY KOHIIOB POTOPHOM TPYOHI M Oyaromaps 3toMmy ynepkuaTth UFg
BHYTpH e€e. OTH KOMIIOHEHTHl HCIONB3YIOTCA [UIS TOTO, YTOOBI IOAEP’KUBATH,
yAEepKUBaTh WIH COAEpPXaTh B ce0e KaK COCTaBHYIO 4YacTh DJEMEHTHl BEPXHETO
MIO/IIIUITHAKA (BEPXHSISI KPBIIIKA) WU CIIYKUTh B KAYECTBE HECYIICH YacTH BPAaIIArOIIUXCS
3JICMEHTOB 3JICKTPOJBHUTATEIS U AJIEMECHTOB HIDKHETO TOJIIUMHUKA (HIKHSS KPBIIIKA), H
M3TOTOBJIAIOTCS U3 OJHOTO W3 MAaTEPUAIOB, MMEIOIIMX BBICOKOEC 3HAYCHHE OTHOIICHIS
MPOYHOCTH K IuIoTHOCTH, YyKazaHHeIX B [IOACHUTEJIBHOM 3AMEYAHHU «
HACTOAIIEMY pa3lIery.

[OACHUTEJIbBHOE 3AMEYAHUE
Jis Bpamaronuxcsi KOMIIOHEHTOB IIEHTPUQYT HCIIOIB3YIOTCS CIEAYIONHEe MaTepHaIbl:

a)  MapTeHCHUTHOCTApCIOIINE CTAH, UMEIOIINEe MAaKCUMAJbHBIA Tpeiel TPOYHOCTH Ha
pactsmkerne 2,05 x 10° H/m? (300 000 dyrT/KB. mroiiv) win Goee;

b)  amOMUHHWEBBIC CIUIaBBl, HMMEIOIIME MAaKCUMAalbHBIM Mpefen MPOYHOCTH Ha
pactskenne 0,46 x 10° H/m? (67 000 dyHT/KB. mroiim) mim Goee;

c) BOJIOKHUCTBIC (HHUTETIOAOOHBIC) MaTepuajbl, MPUTOTHBIC IS WCIOIL30BaHUS B
KOMITO3UTHBIX CTPYKTypaX M HMEMOIINE 3HAYCHHS YAETHHOTO MOAYNS YIPYTOCTH
12,3x 10° M wmin Gonee M MaKCHMATBHOTO YACIBHOrO MpeaeNa MPOYHOCTH Ha
pactsoxenue 0,3 x 10° M nu Goree ("yaenbHBIH MOIYyJb YOPYTOCTU" - 3TO MOJIYJb
IOura B H/Mz, JICIICHHBIA Ha yAenbHBIA Bec B H/M”; "MakCHUManbHBINA YJCIbHBIH
mpeaesn MPOYHOCTH Ha PacTsDKEHHE' - 3TO MaKCHMABHBIA MpEeAesl MPOYHOCTH Ha
pactskenne B H/M?, nemeHHbIH Ha yaenpHbli Bec B H/M'.

CraTHnyecKHe KOMIIOHEHTDI
a) TToAmIMOIHUKY ¢ MAarHUTHOU MOABECKOIA:

CrenuanbHO NpeAHA3HAYCHHBIC WX MOATOTOBICHHBIC MOAMIUITHUKOBBIC Y3IIbI, COCTOSIIINE
13 KOJIBLIEBOTO MarHuTa, MOJABEIICHHOTO B 000iiMe, coaeprkaliell JeMnpupyomyo cpemny.
O6oiima wm3rotoBnsieTcss u3 croiikoro k UFg wmatepmana (cm. [IOSICHUTEJIBHOE
3AMEYAHMUE k pazneny 5.2.). Maraut COeIUHSETCS C MOTIOCHBIM HAKOHETHHUKOM WJIH
BTOPHIM MarHWTOM, YCTAaHOBJICHHBIM Ha BEPXHEH KPHIIIKE, OMUCaHHOU B pazaerne 5.1.1. e).
MarHuT MOXeT UMeTh (HOpMy KOJbIa C COOTHOIIEHHEM MEXIY BHEIIHUM W BHYTPECHHHM
IuaMeTpamMy, MEHBIIMM WIH paBHBIM 1,6:1. Maraur MOXeT uMeTh (opMmy,
oOecrnieunBaronyr0 HadanbHyo mponuriaemoctb 0,15 'u/m (120 000 equann CI'C) wnm



Ooyee, WM OCTAaTOYHYI0 HaMarHW4eHHOCTh 98,5% wmm Oomnee, WM TPOU3BEIACHHUE
MHIyKIMA HA MaKCHMaJIbHYIO HAMPsDKEHHOCTH monist 6omee 80 kJlx/m® (107 T'e.D). Kpome
OOBIYHBIX CBOMCTB MaTepHana, HeOOXOAMMBIM IPEABAPUTEILHBIM YCIOBHEM SBIISETCS
orpaHu4eHre oueHb ManbiMu gomyckamu (Menee 0,1 mm wiu 0,004 mroiima), OTKIOHEHHS
MarHUTHBIX OCEeHl OT TEeOMETPHYECKHX oceil mnm olecmedyeHue 0co0OW TOMOT€HHOCTH
MaTepuaia MarHuTa.

b) [MogmmmauKW/ AemMmdepsr:

CriernuaiabHO TPETHA3HAYCHHBIC WM MOJITOTOBJICHHBIC MOANIMITHUKH, COJACPIKAIIUE Y3l
OCBH/yIJIOTHUTENEHOE KOJBIIO, CMOHTHPOBaHHBII Ha nemmdepe. Ocb  00BIYHO
npeAcTaBisAeT co00i Bal U3 3aKAIEHHOH CTalld C OJHUM KOHLIOM B (hopMe Modycdepsl, 1
CO CpeACTBaMHU MOJICOETUHEHNS K HIDKHEH KpBIIIKe, ONMMcaHHOW B pazzgene 5.1.1.e), Ha
npyroM. Bai, omHako, MOXeT OBITh COCAMHEH C THUAPOAMHAMHYCCKHM ITOJIIATHHKOM.
Konmeio wMmeer ¢opMy TaOmeTkm ¢ TodychepuueckKuM yriayOJeHHeM Ha OIHOM
MOBEPXHOCTH. DTU KOMITOHEHTHI YaCTO MOCTABIAIOTCS OTJACIBHO OT Aemrdepa.

¢)  MonekynsapHble HACOCHI:

CrienajbHO TpeAHA3HAUYCHHbIC WM TOATOTOBICHHBIC LMJIMHAPBI C BHITOUYCHHBIMU WM
BBIJIABJICHHBIMA BHYTPH CHHPAIBHBIMH KaHABKaMH U C BBICBEpPJIICHHBIMH BHYTPH
OTBEpCTUSIMH. THIOBBIMU pa3MepaMu SBILSIIOTCA CIENYIOLINe: BHYTPEHHMH JUAMETp OT
75 mm (3 mrotima) mo 400 mm (16 mroiimoB), TommuHa cteHkH 10 MM (0,4 mrofima) wumm
Oomee, ¢ [UIMHOW, paBHOW aumamerpy wuiau Oosbmie.  KaHaBKM OOBIYHO HMEIOT
NpsSMOYTOJIFHOE ToTepeyHoe ceuenue u riayouny 2 mm (0,08 mroiima) mnu Godee.

d)  Craropsl aBurareiei:

CrenuanbHO NpeAHa3HAYCHHBIC FIIA TIOATOTOBJICHHBIC CTATOPHI KOJIBIIEBOW (hOPMEI ISt
BBICOKOCKOPOCTHBIX MHOTO()a3HBIX THUCTEPE3UCHBIX (FIIH PEAKTUBHBIX) DJIEKTPOIBUTATEIICH
MIEPEMEHHOT0 TOKa JJIsi CHHXPOHHOW padOTHl B YCIOBHSAX BakKyyMmMa B JHala30HE YacTOT
600-2000 ' u B aquamazone momHocTeit 50-1000 BA. CraTopsl cocTosT M3 MHOTO(A3HBIX
00MOTOK Ha MHOTOCJIOWHOM KEJIE3HOM CEpACYHHKE C HU3KUMH MOTEPSIMHU, COCTABICHHOM
13 TOHKHX IUTACTHH, 00bIaHO TojmuHou 2,0 MM (0,08 groiiMa) miim MeHee.

e) Koprmyca/mpueMHUKH EeHTpUDYTH

KomnoHeHTsI, ciennaidbHO TpeaHa3HaueHHBIE WM MOJATOTOBIICHHBIE IS pa3MEUICHHS B
HUX COOpKH POTOPHOU TpyOBI razoBoil meHTpudyru. KopIryc COCTOMT M3 KECTKOTO
MWIAHApa ¢ TonmmHoN creHku a0 30 MM (1,2 mroitma) ¢ mpenu3noHHO 00pabOoTaHHBEIMH
KOHI[AMH JIJIi YCTAHOBKH TOJIIUITHUKOB W C OJHHM MIJIM HECKOJBKUMH ()IaHIAMHU IS
MoHTaxa. OOpaboTaHHBIC KOHIBI MAPAUICABHBI JPYT JPYry W TEPIEHIUKYIISPHBI
MPOIOJIBHON ocH munuHApa B npeaenax 0,05 rpagyca wim menee. Koprmyc MoXeT Takxke
MPEJICTABIATE COO0M KOHCTPYKIMIO SYEHCTOTO THIA I Pa3MEIleHUs] B HEM HECKOJIBKUX
poTopHBIX TpyO. Kopityca m3roraBmuBaroTCsS M3 MaTepHalioB, kKopposuectoiikux k UFg,
WM 3alUINAI0TCS TIOKPBITHEM M3 TAKHX MaTepPHalioB.

f) JloBymiku:

CrieniaibHO MpenHa3HAYCHHBIC WK OATOTOBIICHHBIC TPYOKH BHYTPEHHUM THAMETPOM JI0
12 mm (0,5 mroiima) g usBneuenus raza UFq u3 poropHO#l TpyOBl Mo MeToay TpyOKH
[Tuto (T.e. ¢ OTBepCTHEM, HAIIPABJICHHBIM HAa KPYTOBOW TIOTOK raza B POTOPHOU TpyOe, K
MIPUMEPY, TOCPEICTBOM H3rHOa KOHIA pagHaIbHO PACIIOIOKCHHOW TPYOKH), KOTOPHIE



5.2.

5.2.1.

MOJKHO TPHKPENHTH K IEHTPANbHON cHcTeMe M3BJIeUeHHs raza. TpyOKH M3TOTOBIIEHBI U3
MaTepuanoB, KopposuecToWkux K UFg, wim 3amumaroTcss MOKPBITHEM W3  TaKuX
MaTepHuaoB.

CrnennajibHO MpeJHA3HAYeHHbIe WJIM NMOATOTOBJIEHHbIE BCIIOMOraTelbHble CHCTEMBI,
o0opynoBaHHe W KOMIIOHEHTBI JUISl MCHOJb30BAHUSI HA TIa30LeHTPHQYKHOH
YCTAHOBKeE 110 000rallleHNI0

BBOJHOE 3AMEYAHUE

BcmomorarensHble  CHCTEMBI, O0OpYyZOBaHHE M KOMIIOHEHTHI Ta30leHTpU(yKHOMI
YCTaHOBKH IO 00OTAIEHUIO MPECTABISAIOT COOOM CUCTEMbI YyCTAHOBKH, HEOOXOIUMBIC IS
nonaun UF¢ B neHTpudyru, s CBSI3M OTICIBHBIX HEHTPU(YTr MEKIY COOOH C ILENblo
o0Opa3oBaHus KacKaaoB (WK CTyMeHel), 4ToObl TOCTUYhL 00Jiee BHICOKOTO OOOTAIICHHS U
m3Biedb "mpoaykT" U "xBocTel" UF4 u3 nieaTpudyr, a Takke 06opymoBaHue, He0OX0IMMOe
JUTS TIPUBEJICHUS B IEHCTBUE HEHTPU(YT WK IJIs yIIPABICHUS YCTaHOBKOM.

O6prya0 UF¢ ncnapsiercss U3 TBEpIBIX BEIIECTB, IMOMEIIEHHBIX BHYTPHU ITOIOTPEBAEMBIX
aBTOKJIABOB, M TOJaeTcsl B Tra3000pa3HOi QopMe K LEeHTpudyraMm uepe3 CUCTEMY
KOJUIEKTOPHBIX TpyOomnpoBoaoB kackana. "Ilpoxykt" u "xBoctel" UFs, mocTynaromme u3
neHTpudyr B BHIEC Tra3000pa3HBIX MOTOKOB, TaKKe NPOXOIAT YEpe3 CUCTEMY
KOJJIEKTOPHBIX TPyOONPOBOIOB Kackaga K XOJOJHBIM JIOBYIIKaM (paboTaromuM IpH
temmeparype okono 203 K (-70°C)), rae oHH KOHAEHCHPYIOTCS U 3aT€M MOMENIAIOTC B
COOTBETCTBYIOIIME KOHTEHHEPHI U TPAHCIIOPTUPOBKY WM XpaHeHHs. Tak Kak yCTaHOBKa
M0 00OTAIEHNIO COCTOUT U3 MHOTUX THICSY HEHTPUDYT, COOPaHHBIX B KACKAAbI, CO3IAI0TCS
MHOTOKHJIOMETPOBBIE KOJJICKTOPHBIE TPYOONPOBOABI KACKaJOB C THICSYaMH CBapHBIX
[IBOB, NpPUYEM CXeMa OCHOBHOM YacTH WX COCAMHEHHH MHOTOKPATHO TOBTOPSIETCS.
O06opynoBanue, KOMIIOHEHTHI U CHCTEMEI TPYOOIIPOBOIOB M3TOTOBIIIIOTCS ¢ COOTIOACHIEM
BBICOKUX TPEOOBAHMM K BaKyyM-TUIOTHOCTH ¥ YHCTOTE 00PabOTKH.

Cucrembl mogayn/cucTeMbl 0TBOAA ''mMpoayKTa' U '"'XBOCTOB"
CrienmanpHO TpeJHa3HAUYE€HHBIE WM TOATOTOBJIEHHBIE TEXHOJOTHYECKHE CHCTEMBI,

BKIIOYaromiue:

MUTAIONTUE aBTOKJIABHI (MJIM CTAHIIMM), UCTIONb3yeMble s monauu UFg B Kackambl
neHTpudyT npu gasnernn mo 100 klla (15 dbyHT/KB.I10MM) ¥ TIpH CKOpOCTH 1 KT/4
WM 00JIEE;

necyOauMaTopbl (MM XOJOJHbIE JIOBYIIKH), UCTIONb3yeMble Ui BeiBeneHust UFq u3
KackagoB mpu gnaBineHun np0 3 klla (0,5 pyHT/KB.II0HM). JecybaumaTopsl
criocoGHbI oxnaxaarees 10 203 K (-70°C) u Harpesatses 10 343 K (70°C);

craniuu '"mpomykra" u "XBOCTOB", wHcHonbp3yembie st mepemenieHus UFg B
KOHTEHHEPHI.
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5.2.2.

5.2.3.

5.2.4.

OTa yCTaHOBKa, OOOpYyIOBaHWE W TPYOONPOBOABI TOJHOCTHIO WM3TOTABIUBAIOTCS U3
croiikux Kk UF¢ wMarepuanoB  wWiaM  3allMIIAIOTCS  MOKPHITUEM M3  HHX
(cm. [TOAACHUTEJIBHOE 3AMEYAHUE x nanHoMy pasfeny) ¢ cOOJIIOJJCHHEM BBICOKHX
TpeOOBaHMI K BaKyyM-IUIOTHOCTH M YHCTOTE 00pabOTKH.

MaumnHHbIE CHCTEMbI KOJJIEKTOPHBIX TPYOONPOBO/I0B

CrnenmanbHO TNpelHa3HAYCHHbIE WM TOATOTOBJIEHHBIE CHCTEMBl TpPyOONPOBOIOB H
kosekropoB ans yaepxkanus UFg BHyTpu 1eHTpuQyXHBIX KackaloB. OTa CeTb
TPyOOIIPOBOIOB OOBIYHO MPENCTABISAET COOOW CHUCTEMY C "TPOHHBIM" KOJUIEKTOPOM, H
Kaxzaasi LeHTpudyra coelIuHEHAa C KaKAbBIM M3 KOJJIEKTOpoB. CrenoBarenbHO, cXema
OCHOBHOW dYacTH UX COEIWHEHHs MHOTOKpPaTHO IIOBTOPSETCS. OHa NOJHOCTBIO
nsroraBnuBaercs u3 crolkux Kk UFg matepuanos (cm. [IOSICHUTEJIBHOE 3AMEYAHUE
K HACTOAIIEMY pa3/ielly) ¢ COOJIOICHHEM BBICOKHMX TpeOOBaHWH K BAaKyyM-IDIOTHOCTH H
YUCTOTE 00PaOOTKH.

Macc-ciekTpoMeTpbl/McTOYHUKH HOHOB A1 UF,

CrnenuanbHO NpeAHa3HAYCHHBIC WM TMOATOTOBJICHHBIE MArHUTHBIE WM KBaAPYIOJbHEIE
MAacC-CIIEKTPOMETPBI, CIIOCOOHBIC MPOU3BOUTH NMPSIMOI 0TOOp MPOO MOJaBaeMON MAaCCHI,
"mpomykra" unmu "XBOCTOB" m3 ra3oBbIX MOTOKOB UF¢ m oOmamaromue MOJHBEIM HaOOpOM
CIICIYIONINX XapaKTEPUCTHK:

1. yIeNbHAs pa3periaromnas CliocoOHOCTh 0 Macce cBhIe 320;

2. COACPKAT HMCTOYHUKU HOHOB, HU3IOTOBJICHHBIC H3 HUXpOMA HWIHW MOHCIA WA
3alMUIICHHBIC ITOKPBITUEM U3 HUX, WIW HUKCIIUPOBAHHBIC,

COACPIKAT NOHU3AIIMOHHBIC UCTOUYHHKU C 60M6apI[I/IpOBKOI71 QJICKTPOHAMU,

4. COJIEpPKaT KOJUICKTOPHYIO CUCTEMY, IIPUTOJIHYIO JJIs1 U30TOIIHOI'O aHAJIN3a.
IIpeoGpa3oBaTesin 4acTOTHI

[IpeoOpazoBaTenm dYacTOTHl (TakKe W3BECTHBIC KaK KOHBEPTOPHI WJIM HMHBEPTOPHI),
CHENUATBHO MPeTHA3HAYCHHBIC WM TIOATOTOBICHHBIC ISl TUTAHKS CTATOPOB JIBUTATEINCH,
ompeAeNeHHBIX B moamyHkTe 5.1.2.d), wim 4YacTu, KOMIOHEHTHl M TOJCOOPKH TaKuX
npeoOpa3oBaTesicii YaCTOThI, 00JIaJAI0IINE TOTHBIM HAOOPOM CIICAYIONINX XapaKTEPUCTHK:

1. MHoro¢asHbli BeIxoa B nuanazoHe ot 600 go 2000 I'n;

2. BBICOKAsI CTAOMIIBHOCTH (cO cTabmimm3anuei gacToThl Jryumre 0,1%);
3. HU3KHE HeMMHeHHbIe UCKakeHus (MeHee 2%);

4. KO3 UIUEHT TOJIE3HOTO JeiicTBHA cBhIme 80%.

[NOACHUTEJIBHOE 3AMEYAHUE

[lepeuncnenHoe BelllE O0OPYAOBAaHHE BCTYMAaeT B HENOCPEICTBEHHBIH KOHTAaKT C
TexHonorndeckuMm razoM UF, miam HemocpeAcTBEHHO ympaBiseT paboTod HeHTpudyr u
IIPOXOKACHUEM I'a3a OT HEHTpUYTrH K HeHTpUdyre 1 u3 Kackazia B KacKaf.

Kopposuecroiikue k UFs Marepuanbl BKIIOYAIOT HEP)KABEIOIIYIO CTallb, aJIOMUHUMN,
AITFOMHHHEBHIE CITIaBbl, HUKEINb WX CIUIaBHI, conepxkamiue 60% u 0oiiee HUKEIS.
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5.3.

5.3.1.

5.3.2.

5.3.3.

CrnennajIbHO TIpeHA3HAYCHHBbIC WJIM MOATOTOBJICHHbIC COOPKH W KOMIIOHEHTBI [JIsl
HCII0JIb30BaHNS NPH ra3oau¢¢y3noHHOM 000raleHn

BBOJHOE 3AMEYAHUE

IMpr  razomnbdy3vMoHHOM  METOZEC  pa3lieNieHHs]  HM30TONOB  ypaHa  OCHOBHOWM
TEXHOJIOTHYECKOH COOPKOH SIBISICTCSI CIIENHATBHBIA MMOPHUCTHIN  Ta301udGy3uOHHbTI
Oapbep, TEMIOOOMEHHUK JUIsl OXJIXKICHUs rasza (KOTOPhIH HarpeBaeTcs B MPOIECcCe
CXKaTusl), IUIOTHUTEIILHBIC KJIAallaHbl U PETYJIMPYIONIUE KIAaHbl, a TAKKE TPYOOIPOBOJIEI.
[Mockonbky B Ta30Au(Qy3MOHHONW TEXHOJIOTUU HCIONB3YETCsS MIeCTU(TOPUCTHIN ypaH
(UF4), BCce oOopymoBaHue, TpyOOHPOBOJABI M TMOBEPXHOCTH H3MEPUTENBHBIX MPUOOPOB
(KOTOpbIE BCTYMAIOT B KOHTAaKT C Ta30M) JOJDKHBI WM3TOTABIUBAThCS W3 MAaTEpUAIIOB,
COXpaHAIOMUX CTAaOWILHOCTh TIpu KoHTakTe ¢ UFq. T'azomuddys3moHHas ycraHoBKa
COCTOMT W3 psAda TakuX cOOPOK, TaK YTO HX KOJHYECTBO MOXKET OBITh Ba)KHBIM
MoKa3aTesieM KOHEUHOTO MPpeIHa3HAUYCHUSI.

I'azonuddpy3nonnbie Hapbepbl

a) CrientnasibHO TIpeHa3HAYEHHBIE UM MOATOTOBJIEHHBIE TOHKHE, TTOPUCThIE (DMUIBTPHI
¢ pasmepoM mop 100-1000-A (arrcTpem), TonmuHo# 5 MM (0,2 mr0iiMa) MM MEHBIIE, a
Uil TpyOdaThix ¢opM muamerpoM 25 MM (1 drofiM) WM MEHBINE, W3TOTOBJICHHBIC W3
METAITMYECKUX, TTOITMMEPHBIX MM KepaMHUYECKUX MaTepuanos, kopposuecTorkux K UFs,
"

b) CHEIMATBHO MOATOTOBJICHHBIC COSMHCHHUS WU MTOPOIIKH JJIsi U3TOTOBJICHUS TaKUX
q)HJIBTpOB. Takue COCIUHECHUA U MOPOUIKH BKJIIOYAIOT HUKCIIb WJIN CILJIaBbl, COACPIKAIINEC
60% wnm Oosee HUKeNs, OKCHA alfoMuHUA wnin croiikne K UFg momHOCTBIO
(TopupOBaHHBIE YTIIEBOJOPOJHBIE MOTUMEPHI ¢ YUCTOTON 99,9% wmmm Goree, pasmepom
gactul, MeHee 10 MKM M BBICOKOW OJHOPOJHOCTHIO YACTHI[ MO KPYMHOCTH, KOTOPBIE
CHEIHMATHHO TOrOTOBIICHBI JIJISl H3TOTOBICHHS ra301u((y3uOHHBIX OaphEPOB.

Kameps! 1uddysopos

CHeHI/IaﬂbHO MPpE€AHA3HAYCHHBIC HJIW IMOATOTOBJICHHBIC T'CPMETUYHBIC HMUIMHIAPUYCCKUC
cocynel muamerpoM Oosee 300 mm (12 mrotiMoB) m mmHOU Oojiee 900 MM (35 mrofiMoB),
WIA TPSIMOYTOJBHBIC COCYJBI CPABHUMBIX pPa3MEpOB, UMEIONIHE OJWH BITyCKHON W JBa
BBIMMYCKHBIX MATpyOKa, MUAMETP KAXIOro M3 KOTOphIX Oosiee 50 MM (2 mroiima), s
MOMEIIeHNUsI B HUX Ta30au(dy3uoOHHBIX OapbepoB, W3rOTOBICHHBIE U3 cTOWKMX K UFg
MaTEPUAJIOB WU 3alUINCHHBIC MTOKPHITUEM U3 HUX, U MIPEIHA3HAUYCHHBIC JIUIsl YCTAHOBKH B
TOPHU30OHTAJILHOM HMJIM BEPTUKAJIBHOM IOJIOKCHUU.

KoMmnpeccops! u razonyBku

CrnenmanbHO TIpeaHa3HAYCHHBIC WM ITOATOTOBIICHHBIE OCEBBIE, IIEHTPOOCKHBIC WIIH
00BEMHBIE KOMITPECCOPHI, HITH Ta30[yBKH C MPOU3BOIUTEIHLHOCTHIO Ha Bcoce | M>/MUH 1iH
oonee UFs 1 ¢ maBinenueM Ha BbIxoje N0 Heckoibkux coteH klla (100 yHT/KB. mioiim),
NpeAHa3HAYCHHBIE IS TOJTOBPEMEHHOM dKcIutyaranuu B cpene UFg ¢ anexkTpoaBurarenem
COOTBETCTBYIONICH MOIIHOCTH WM 0€3 HEero, a TakKe OTACIbHBEIE COOPKH TaKuxX
KOMITPECCOPOB U Ta30lyBOK. ITH KOMITPECCOPHI 1 Ta30lyBKH HMCIOT TIepeIIal] JaBJICHUS OT
2:1 go 6:1 u nzroraBnuBaroTca u3 cToikux kK UFs MaTepuaaoB MM MOKPHIBAIOTCS UMU.

12



5.3.4.

5.3.5.

54.

YnioTHeHHsI BPAIIAIOIINXCS BAJIOB

CriernajbHO TpeJHA3HAYCHHBIC WM  TOJTrOTOBJIICHHBIE BaKyyMHbBIE YIUIOTHCHHS,
YCTaHOBJICHHBIC HA CTOPOHE TOAAaYM M HA CTOPOHE BBIXOJA JUIS YIUIOTHEHHS Baia,
COCJIMHSIONICT0 POTOP KOMIIpEccopa WM Ta30[yBKHA C TMPHBOJHBIM JBHUTATENEM, C TEM
YTOOBI 00SCIICUUTh HAJISKHYIO TEPMETU3ALINIO, IPEJOTBPAINAONIYI0 HATCKAaHUE BO3TyXa BO
BHYTPEHHIOIO KaMepy KOMIIpeccopa WM ra3olyBKH, kotopas HamonHeHa UFg —Takwue
VIUIOTHEHHs OOBIYHO TMPOSKTUPYIOTCS Ha CKOPOCTh HaTeKaHHsi Oy(epHOro rasza MeHee
1000 cm’/muH (60 mroiiv’/Mun).

TemroooMeHHUKH 115 oxJa:xkaenns UFg

CrienmanbHO TIpeHa3HAUYEHHBIE WJIHM TIOATOTOBJICHHBIE TETNIOOOMEHHUKH, W3TOTOBJICHHBIC
n3 croiknx k UFg mMaTepwanmoB WM TOKPHITBIE UMH (32 HCKIIIOUCHHEM HEP)KaBEIOIICH
CTanW), WU MENbI0, WM JIIOOBIM COYETAaHHEM 3THX METalIOB M pPacCUMTaHHBIC Ha
CKOpPOCTh M3MEHEHHsI aBJIeHUs, onpeaensomero yreuky, meHee 10 ITa (0,0015 ¢yHT/KB.
JoriM) B yac nipu nepenaje nasiaenus 100 klla (15 ¢pyHT/KB. qroiim).

CnenuanbHO NpefHa3HAYCHHbIC WM MOATOTOBJICHHbIEC BCIOMOraTe/IbHbIe CHCTEMBI,
00opy1oBaHMe MW KOMIIOHEHTbI /JIsi HCHOJb30BAaHUSI NpU ra3oaud¢y3moHHOM
ol0oramennu

BBOJHOE 3AMEYAHUE

BcrnoMorarenbHble CUCTEMBI, 00OpPYAOBaHHE W KOMITOHEHTHI U ra301udQy3nOoHHBIX
YCTaHOBOK IO 0OOTAIEHHIO TIPEACTABISIOT COOON CHCTEMBI YCTaHOBKH, HEOOXOIUMBIE IS
nmomgaun UF¢ B razonuddy3norayo cOOpKyY, I CBI3H OTIASITBHBIX COOPOK MEXKIY COOO0M U
o0pa3oBaHHMsA KackaloB (WM CTyleHeW) C IENbI0 TOCTEIIEHHOTO MAOCTIDKEHHUs Oolee
BBICOKOT'O oforamienusi u u3Bieuenus "mpoaykta" u "xBoctoB" UFg n3 muddy3nonHbIX
KackaZoB. BBUAY BBICOKOMHEPIIMOHHBIX XapaKTePUCTUK AU(D(Y3HOHHBIX KackagoB Jr00oe
npephIBaHre WX paboThl, 0OCOOCHHO MX OCTAHOBKA, IPUBOMST K CEPHE3HBIM TTOCIIEACTBUSIM.
CremoBaTeNnbHO, Ha Ta30Au(Gy3MOHHOW yCTAaHOBKE BaXKHOE 3HAYECHHE MMEIOT CTPOTOe M
MOCTOSTHHOE TIO/Iep KaHre BaKyyMa BO BCEX TEXHOJIOTHYECKUX CHCTEMax, aBTOMaTHIeCKas
3alIUTa OT aBapWii U TOYHOE aBTOMATHYECKOE DPEryJMpOBaHHE MOTOKa Traza. Bce aTo
MPUBOJIUT K HEOOXOIUMOCTH OCHAILICHHS YCTAaHOBKH OOJBIINM KOJIMYECTBOM CIIEHABHBIX
WU3MEPUTEIIbHBIX, PETYIUPYIOLINX U YIIPABISIOIINX CHCTEM.

O06b1ya0 UF ncnapsiercs U3 MUIUHAPOB, MOMEIICHHBIX BHYTPU aBTOKJIABOB, U MOJACTCS B
ra3000pa3Hoii popMe K BXOJHBIM TOYKaM Yepe3 CUCTEMY KOJUICKTOPHBIX TPYOOIpPOBOIOB
kackaga. "lIpogykt" m "xBocTel" UFg, mocTymaromme W3 BBIXOMHBIX TOYEK B BUJC
ra3000pa3HBIX TOTOKOB, MTPOXOIAT Yepe3 CUCTEMY KOJUIEKTOPHBIX TPYOOIPOBOIOB Kackaaa
00 K XOJIOJHBIM JIOBYIIKAM, JTHOO K KOMIIPECCOPHBIM CTAaHIMSIM, TJ€ Tra3000pa3HbIi
notok UFg ckikaercs M 3aTeM MOMEIIAETCS B COOTBETCTBYIOLIME KOHTEHHEPHI IS
TPAHCIIOPTUPOBKU WU XPAHCHHUS. [Mockonbky TazoaudQy3uoHHAsS YCTaHOBKA IO
000TalICHUI0O MMEET OOJBIIOE KOJUYECTBO Ta30Au(Qy3HMOHHBIX COOPOK, COOpPaHHBIX B
KacKajpl, CO3MAIOTCS MHOTOKHJIOMETPOBBIC KOJUICKTOPHEIE TPYOOIPOBOIBI KACKaJIOB C
THICSTYAMH CBapHBIX IIIBOB, MMPUYEM CXe€Ma OCHOBHOW YaCcTH WX COCIMHEHWH MHOTOKDPATHO
nmoBTopsiercsa. O0opymoBaHUE, KOMITOHEHTHI M CHCTEMBI TPYOOTIPOBOIOB M3TOTOBIISIOTCS C
COOJTFOIEHHEM BBICOKUX TPeOOBaHUH K BAKYYM-IUIOTHOCTH U YHCTOTE 00PaOOTKH.
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5.4.1.

5.4.2.

5.4.3.

5.4.4.

5.4.5.

Cucremsbl mogayn/cucTeMsl 0TBOAA "'MpoayKTa' U '"XBOCTOB"

CriennaibHO  TIpeAHA3HAYCHHBIE WM TIOATOTOBIICHHBIE TEXHOJIOTHYECKUE CHUCTEMBI,
cnocoOHbie padorats npu AasineHun 300 [1a (45 GpyHT/KB. A10IM) MM MEHEe, BKITIOYAs:

MUTAIOIINE aBTOKJIABBI (WMJIM CHUCTEMbI), HCIoib3yemble s nogaun UFg B
razoaudy3noHHBIC KacKaIbl;

necyOauMaTophl (MM XOJOJHbIE JIOBYIIKH), UCTIONb3yeMble i BeiBeneHust UFq u3
razoaudy3uOHHBIX KaCKaIO0B;

cranuu oxwwkenns, Tme UFg B razooOpazHoil ¢opMe M3 Kackama CKAMAaeTcs U
OXJTAXKAAETCS 10 )KUIKOTO COCTOSHUS;

cTaHuMu "mpoaykra" wiau "XBOCTOB", Hcronb3yemble 1 nepememieHus UFg B
KOHTEUHEPBL.

CucreMbl KOJLUIEKTOPHBIX TPYOONIPOBOAOB

CrenmanbHO TIpeTHA3HAUYCHHBIE WJIM IOATOTOBIIEHHBIE CHCTEMBI TPYOONPOBOAOB H
CUCTEMBI KOJIEKTOpoB s ynepxkanus UF¢ BHyTpu razonnddy3noHHBIX KacKagoB. OJTa
ceTh TPyOOIPOBOIOB OOBIYHO IMPEICTABISACT CO00M cucTeMy C "TBOWHBIM" KOJIIEKTOPOM,
rae Kaxaas sueika CoeMHEeHA ¢ KKIbIM U3 KOJLIEKTOPOB.

BakyymHble cucTEMbI

a) CrnennanbHO TIpeTHA3HAUCHHBIE WM IIOATOTOBJICHHBIE KpPYIHBIC BaKyyMHBIC
MarucTpaiy, BaKyyMHBbIE KOJUICKTOPHI M BaKyyMHBIE HAacOCHI IPOM3BOIAMTEIBHOCTHIO
5 M /mun (175 byt /mMuH) win Goree.

b) BakyyMHBIe HAacOChl, CHEUMAIBLHO MpeAHAa3HAUYCHHBIE I paboThl B coiepiKauier
UF¢ aTtMocdepe W U3TOTOBICHHBIE W3 ANIOMUHHS, HHUKENS WM CIUIABOB, COACPKAIINX
Oonee 60% HHKETSI WM MOKPHITBIE UMU. OTH HACOCHI MOTYT OBITh WJIM POTALIMOHHBIMH,
WM TIOPIIHEBBIMH, MOTYT MMETh BBITECHSIOIINE W (TOPHCTOYTIICPOIHBIE YITIOTHEHHUS, a
TaKkKe B HUX MOTYT IPUCYTCTBOBATH CIICIIMANIBHBIE PaOb0UIme )KUIAKOCTH.

CrnennaJbHbIe CTONOPHBIE H PeryIupyomue KianaHbl

CrnenmanbHO TpEAHA3HAUYECHHBIE WM IOATOTOBJICHHBIC PYYHBIE WM aBTOMATHUECKHE
CTOIOPHBIE U PETYIUPYIONIUE KIaNaHbl CUIB(OHHOTO TUIA, U3TOTOBJICHHBIC U3 CTOMKHX K
UF¢ marepuanos, auamerpoMm ot 40 mo 1500 mm (1,5 mo 59 mroiimoB) A yCTaHOBKH B
OCHOBHBIX M  BCIIOMOTATEJIFHBIX CHCTeMax ra30An(Qy3HOHHBIX YCTAaHOBOK IIO
00OoraIeHuIo.

Macc-ciekTpoMeTpbl/McTOYHUKH HOHOB A1 UF,

CrneunansHO TpeJHA3HAYEHHBIC WIW MOATOTOBIEHHBIE MAarHUTHBIC WM KBaAPYIOJbHEIC
MacC-CIIEKTPOMETPHI, CIIOCOOHBIE MPOU3BOIUTH MPSMOM OTOOp MPOO MoJaBacMON Macchl,
"mpomykra" uiam "XBOCTOB" M3 Ta30oBeIX MOTOKOB UF¢ u oOnamgaromniue moaHBIM HabOpOM

CIIEYOIINX XapaKTePUCTHK:

1. yIeNbHAs pa3perraroiasi ClloCOOHOCTH 0 Macce cBhIte 320;
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5.5.

2. comepKaT HUCTOYHHUKH HOHOB, H3ITOTOBJICHHBIC H3 HUXpOMa HWIHM MOHCIA WIH
3alMUIICHHBIC ITOKPBITUEM U3 HUX, WU HUKCIUPOBAHHBLIC,

3. coJiep)KaT HOHU3ALUOHHBIE HCTOYHUKU C OOMOapIUpOBKON 3JIEKTPOHAMH;
4. COZEPKAT KOJUIEKTOPHYIO CUCTEMY, IIPUTOAHYIO IJI U30TOIMHOIO aHAJIN3A.
[HOACHUTEJIBHOE 3AMEYAHUE

[lepeuncnenHoe BeIe 000pyAOBaHME BCTYNMAaeT B HEMOCPEICTBEHHBIH KOHTAKT C
texHonorndeckuM razoM UFg, namb0 HemocpeacTBEHHO pEerynHupyeT HMOTOK B Tperenax
Kackama. Bce mOBEpXHOCTH, KOTOPBIE BCTYHAOT B KOHTAKT C TEXHOJIOTHYECKHM Ta30M,
LEJIMKOM H3roTaBnuBaroTcs u3 croiikux Kk UFq MaTepuanoB mwian mokpeiBaloTcs uMmu. [{s
HeJeld  pas3fenioB, OTHOCSIIMXCS K Ta30au¢(y3uOHHBIM YCTPOWCTBaM, MaTEepHUAIIBI,
koppo3uectorikue k UFq, BKIIIOYAIOT HEPKABEIOUIYHO CTajlb, AJIIOMUHUM, aTlOMUHUEBbBIE
CIUTaBbI, OKCHJ aIOMUHIS, HUKEJh WU CIUIaBhl, cofepxkamue 60% wimm O6oee HUKENS, a
Taxke croiikue kK UF¢ MoIHOCTRIO (hTOpHpOBAaHHBIC YTIICBOJOPOIHEIE TIOTUMEPHI.

CnenuajabHO npeaHasHAa4YC¢HHbIC WJ/IM IOATOTOBJICHHBIC CHUCTEMbI, 060pyImBa}me H
KOMIIOHCHTBI JI UCIIOJIL30BAHUS HAa YCTAHOBKAX a3POAMHAMHUYECCKOI0 oﬁorame}mﬂ.

BBOJJHOE 3AMEUYAHUE

B nporeccax aspoanHamudeckoro oboramieHust cMech razoobpasznoro UFg u merkoro rasa
(Bomopon miu TeNuit) CXUMAETCA U 3aTEM IPOITYCKAETCs Yepe3 pa3ieNsioLIie JIEMEHTHI, B
KOTOPBIX H30TOIHOE pAa3ZEieHUE 3aBEpIIaeTCs] IOCPENCTBOM IIONYy4EHHsI OOJbIINX
LHEHTPOOEKHBIX CHUJI [0 TEOMETPUM KPUBOJIMHEHHONW CTEHKH. YCIEIIHO pa3paboTaHbl ABa
mpoliecca 3TOro THIIA: MPOLECC COMIOBOTO Pa3ieNeHUs U MPOLecC BUXPEBOH TpyOku. Jlis
000MX TIPOLIECCOB OCHOBHBIMH KOMIIOHEHTaMH KacKala pasfelieHHus SIBISIOTCS
MUWINHAPUYCCKUEC KOPIIyCa, B KOTOPBIX PpasMCIICHbI CIICHUAJIBHBIC Pa3ACIIUTCIIBHBIC
AJIEMEHTHI (COIUIa WIIH BUXPEBBIC TPYOKH), Ta30BBIC KOMIIPECCOPHI M TETUIOOOMEHHHUKH TSI
yAaneHus: oOpasyloLlerocsi IpU CKaTuu Temna. J[nd a’poauHaMUYecKUX YCTaHOBOK
TpeOyeTcs Lenblil psA TaKMX KacKagoB, TAK YTO UX KOJMYECTBO MOXKET CIIYy>KUTh BaXKHBIM
yKa3aTeJIeM KOHEYHOTO HCIoNb30BaHUs. [loCKONbKY B a’spoAMHAMHYECKOM IMpoIecce
ucnonssyercsi UF, TOBEpXHOCTH BCero 000py10BaHus, TPYOOIIPOBOOB M H3MEPUTEIBHBIX
npuOOpOB (KOTOpbIE BCTYMAlOT B KOHTakT C Ta30M) JOJDKHBI HM3TOTAaBIMBAaTHCS U3
MaTepUasioB, COXPAHSIOMNUX YCTOMUMBOCTE ITpH KoHTakTe ¢ UFs.

ITOACHUTEJIBHOE 3AMEYAHUE

[lepeuncneHHble B HACTOSALIEM pa3[eie 3JIEMEHTHl BCTYHNAIOT B HEMOCPEICTBEHHBIM
KOHTaKT ¢ TexHojormdeckuM razoM UFg nmmbo HemocpencTBEHHO peryiupyroT MOTOK B
npejenax kackajga. Bce mOBepXHOCTH, KOTOpPBIE BCTYIAIOT B KOHTAKT C TEXHOJOTHYECKUM
ra3oM, ILIEJIMKOM H3roTaBiuBalOTCs W3 cTolkux Kk UFg maTepuanoB, WM 3alllUILEHBI
MOKPBITUEM W3 TaKUX MaTepuayoB. Jlis meneld paznena, OTHOCALIEIOCS K BJIEMEHTaM
adPOTMHAMUIECCKOTO oOorarieHus, koppo3uectorikue Kk UFs Matepuansl, BKITIOYAIOT MEb,
HEP)KABEIOUIYI0 CTallb, AQJIIOMUHUMN, QIIOMUHUEBBIC CIUIABBI, HHUKEIb WIH CILIABBHI,
conepxxamme 60% nnu 6onee HUKeNs, a Takke croiikie kK UFg moinHOCThIO GTOpHpOBaHHEIE
YIJIEBOJIOPOIHBIE TOJTUMEPHI.
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5.5.1.

5.5.2.

5.5.3.

5.5.4.

5.5.5.

PazneaunTenbHbIe cOILIa

CrenmanbHO TIpeHA3HAYCHHBIE WJIM MOJITOTOBIICHHBIC pa3/leUTENbHBIE COIIA H WX
cOoopku.  PazmenutenbHbIE COIIAa COCTOSAT W3 MICICBUIHBIX HW30THYTHIX KaHAJIOB C
paauycoM m3ruba menee 1 mm (00br9rO OT 0,1 10 0,05 MM), KopposuecToiikux k UFg, u
MMCIOIIUX BHYTPEHHIOI PEXYIIYI0 KPOMKY, KOTOpas pasfeisieT MPOTEKAIOIIMi depes
COILIO Ta3 Ha NBe (ppaKIwm.

Buxpesbie TpyOKH

CriernalibHO TIpeHa3HAYEHHBIC WIIM TOJITOTOBIICHHBIE BHXPEBBIE TPYOKHM U WX COOpKH.
BuxpeBbie TpyOKH UMEIOT IIJIUHAPHUICCKYIO WIH KOHYCOOOpa3HyIo (OpMY, U3TOTOBJICHBI
u3 koppo3uectoiikux k UFg MaTepranoB win 3aluieHbl MOKPHITHEM U3 TAKUX MaTCPUAJIOB
1 UMEIOT auameTp ot 0,5 cM 110 4 cM mpu OTHOIICHUU IIUHEI K quamerpy 20:1 unm menee,
a TaKXke OJHO WM Oojiee TaHTCHIIMAJILHOE BXOJHOE OTBEpCTHE. TpyOKHm MOTYT OBITH
OCHAIIIEHBI OTBOJAMH COIIJIOBOI'O THIIA HA OJHOM MJIM Ha 000MX KOHIIAX.

INOACHUTEJIBHOE 3AMEYAHUNE

[MuraTenpHBIN Ta3 MOCTyMaeT B BUXPEBYIO TPYOKY IO KacaTeJIbHOW C OJHOIO KOHIIA HJIH
yepes 3aKpyUYUBaOIIME JIONATKU WIKM Y€pPEe3 MHOTOUYUCICHHBIE TAHTCHLUAIbHBIE BXOJHBIC
OTBEpCTHS BIOJIb TPYOKH.

Kommnpeccopsl u razonyBku

CrnenuanbHO TpEAHA3HAYCHHBIC WM ITOATOTOBIICHHBIC OCEBBIC, IEHTPUQYKHBIC WIH
00BEMHBIE KOMIIPECCOPHI WM Ta30AyBKH, W3TOTOBIEHHBbIE M3 KopposuecToWkmx K UFg
MaTepHalioB, WIH 3alIUIICHHBIC TOKPHITUEM U3 TAKUX MATEPUaIOB, IPOU3BOIUTEIHHOCTHIO
Ha Bxoze 2 M>/mMuH win 6onee cmecu UFq u HeCyIIero rasza (BOAOPO. WM Teuii).

[NOACHUTEJIbBHOE 3AMEYAHUE
Takue KOMITpecCOphl B Ta30AYBKH OOBIYHO UMEIOT Tiepernan Aasienus ot 1,2:1 mo 6:1.
YII0THEHHSI BPAIAIOIINXCS BAJIOB

CriernuaiabHO MpeHA3HAYCHHbBIC WM MOATOTOBICHHBIC YIUNTIOTHEHHS BPAIAIOIINXCS BAJIOB,
YCTaHOBJICHHBIC HAa CTOPOHE MOJAaYyd W Ha CTOPOHE BBIXOJAA JUIS YIUIOTHCHHS Bala,
COCJIUHSIONIETO POTOP KOMIIPECCopa WA POTOP Ta30AyBKH C MPHUBOIHBIM JBUTATEICM, C
TeM 4YTOOBI OO0CCIEYUTh HANEKHYIO TEPMETHU3ALMIO, MPEIOTBPAIIAIOIIYI0 BBIXOJ
TEXHOJIOTMYECKOT'0 Ta3a WM HATeKaHUE BO3/yXa WK YIUIOTHSIOIIETO Ta3a BO BHYTPEHHIOKO
KaMepy KoMIIpeccopa HiIH Ta30/1yBKH, KOTopas 3anonHeHa cmecbio UF¢ 1 Hecymiero rasa.

Tenj1000MeHHUKH AJIA OXJIAKICHHUSA ra3a
CHGLII/IaJ'ILHO OpeAHA3HAUYCHHBIC NI MOATOTOBJICHHBIC TGHHOO6M€HHI/IKI/I, HU3roTOBJICHHBIC

n3 Kopposuecroiikux k UFq MaTepuanoB win 3alMIIEHHbIE IOKPHITHEM M3 TaKUX
MaTepHaoB.
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5.5.6.

5.5.7.

5.5.8.

5.5.9.

Koxxyxu pa3neasiioniux 3JieMeHTOB

CHGLII/IaJ'II)HO MNpEAHA3HAUCHHBIC WJIU IMOATOTOBJICHHBIC KOXKYXH PA3ACIIAIOMINX 3JICMCHTOB,
HU3roTOBJICHHBIC U3 KOppOBI/IeCTOI\/'IKI/IX K UF6 MaTCpUuajIoB WK 3allIUIICHHBIX TOKPBITUCM U3
TAKUX MATCPUAJTIOB, IJIA MIOMEIICHUSA B HUX BUXPEBBIX Tp}/6OK HJIK PasaCIIMTCIIbHBIX COIICI.

[NOACHUTEJIBHOE 3AMEYAHUE

DTN KOXYyXHd MOTYT TPEACTaBIATh COOON IMIMHAPHYECKHE KaMephl TuaMeTpoMm Ooee
300 MM 1 aymHO#M Oostee 900 MM WM TIPAMOYTOJBHBIE KaMEPhl CPABHUMBIX Pa3MEpOB H
MOTYT OBITH TIpeIHA3HAYEHBI JJIs YCTAaHOBKHM B TOPH3OHTAIBHOM WIIM BEPTHKAILHOM
TIOJIOKCHUH.

Cucremsbl nogaym/cucTeMsl 0TBoAa "'mpoaykra' u ""xpocToB"
CrenuanbHO TpefHAa3Hau€HHBIE WJIM IMOATOTOBJIEHHBIE TEXHOJOTHYECKHE CHCTEMBl WU
00opynoBaHue 111 00OraTUTEIbHBIX YCTAaHOBOK, M3IOTOBJICHHBIE U3 KOPPO3UECTOMKUX K

UF6 MaTC€pUaaIoB WIN 3AIMUIICHHBIX ITOKPBITUEM M3 TAKUX MaTCPHUAJIOB, BKIIFOYAIOIIUEC:

a) MMUTAIONINE aBTOKIIABHI, TIEYM WIJIM CHCTEMBI, UCTIONb3yeMble i monaun UFg mis
npoiiecca 00oramieHus;

b) JnecyOauMaTopbl  (MJIM  XOJIOMHBIC JIOBYIIKH), WCIONB3YEMbIC IS BBIBEICHHUS
Harpetoro UFs u3 nporiecca o0oraiieHust AJsl MOCIEAYOIETO IePEeMEIICHHS;

c) CTaHLIMU OTBEP)KICHHS WU OXIKEHHUsS, HCIONb3yeMble A BeiBeneHus UFq u3
mporecca oborameHus myteM cxarus U nepeBona UFg B JKUIKYH WIM TBEpIyIO
dopmy;

d) cTaHuMu "mpoaykra" uiau "XBOcTOB", Hcronb3yemble 1 nepememieHus UFg B
KOHTENHEPBHI.

CucreMbl KOJJIEKTOPHBIX TPYOONPOBO/AOB

CrnenmanbHO TpeqHa3HAUYE€HHBIE WM TOATOTOBJICHHBIE CHCTEMBI  KOJUIEKTOPHBIX
TpyOOIIPOBOZIOB, W3TOTOBJICHHBIC W3 Kopposuectoiikux kK UFg wMatepmamoB wim
3aIIMIIECHHBIE TOKPBITUEM U3 TakuX MarepuanoB, i yaepxkanusa UFg BayTpHn
a’POIMHAMUYECKHUX KacKaJloB. OJTa CeThb TPyOOMPOBOIOB OOBIYHO MPEICTABISET COOOM
cucteMy ¢ "IBOMHBIM" KOJUIEKTOPOM, TIJI€ KaXKIbIM KackaJ WIM Tpynmna KacKaJoB
COCTMHEHHI C KX IBIM U3 KOJUIEKTOPOB.

BakyymHbIe cuCTEMbI H HACOCHI

a) CrnenuanbHO TpelHA3HAUCHHbIE WM IIOATOTOBJIEHHBIE BaKyyMHBIE CHCTEMBI,
NPOM3BOUTENFHOCTBIO HA BXOJAE 5 M'/MHH HIM 0oOJee, COCTOSIIME M3 BaKyyMHBIX
MarucTpaieil, BaKyyMHBIX KOJJIEKTOPOB M BaKyyMHBIX HACOCOB, M TIpeIHA3HAUCHHBIC IS
pabotsl B cogeprkamux UF¢ ra3oBeIX cpenax.

b) BaKYYMHLIe HACOChI, CICHHUAIIBHO IMMPEAHA3HAYCHHBIC WJIM IOATOTOBJICHHBLIC IJId
pabotel B comepxkanuXx UFg ra3oBBIX cpemax W M3TOTOBJICHHBIE M3 KOPPO3HECTOMKHX K
UF¢ MaTepuasoB WM 3alllUIIECHHBIX MOKPHITUEM M3 TaKUX MaTepuayioB. B »Tux Hacocax
MOTYT HCIOJB30BaThCS (PTOPUCTO-YTIEPOIHBIE YIUIOTHEHUS W CIEIHalbHbIe pabouune
KUIKOCTH.
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5.5.10.

5.5.11.

5.5.12.

5.6.

CneuuajibHble CTONOPHBIE H Pery/IHpyIOlIHe KIanaHbl

CrienmanbHble TpeqHa3HAYCHHBIC WM TIOATOTOBJICHHBIE PYYHBIE WM aBTOMATHYECKHE
CTOTIOPHBIC M PEryJIUPYIONINE KJalmaHbl CWIb(QOHHOTO THIA, W3TOTOBJICHHBIC U3
kopposuectoikux Kk UFg MaTepusioB Wiy 3aluiieHHbIE TOKPBHITUEM U3 TAKUX MaTepUajoB,
nuamerpoM oT 40 mo 1500 MM a1 MOHTa)ka B OCHOBHBIX M BCIIOMOTATEIBHBIX CHCTEMax
YCTAaHOBOK a3pOJIMHAMHYECKOTO 00OTaIIeHHS.

Macc-ciekTpoMeTpbl/McTOYHUKH HOHOB s UF
CrnenmanbHO TpefHa3HAUYCHHbIE WM TOATOTOBJICHHBIE MAarHUTHBIC WM KBaAPYIOJbHbIC
Macc-CIeKTPOMETPHI, CIIOCOOHBIE MPOU3BOAUTE NpsAMOK 0TOOp MpoO MoJaBaeMoi Macchl,

"mpoaykTa" mnn "XBocToB" m3 ra3oBeix MoTokoB UFs n obnanmaromue moiaHbeIM HabopoM
CIIEAYIOIIUX XapPAKTEPUCTHK:

1. yIeNbHAs pa3periaromnas CliocoOHOCTh TT0 Macce cBhIe 320;

2. comepKarT HMCTOYHHUKH HOHOB, H3ITOTOBJICHHBIC H3 HUXpOMa HWIHM MOHECIA WA
3alMUIICHHBIC ITOKPBITUEM U3 HUX, WU HUKCINPOBAHHBLIC,

3. coJiepKaT MOHU3AI[MOHHBIC UCTOYHHUKH ¢ OOMOApAMPOBKO AIEKTPOHAMU;
4. cozepKaT KOJUIEKTOPHYIO CUCTEMY, IPUTOAHYIO 711 H30TOMHOTO aHAIM3a.
Cucremnl otaeenust UFg oT Hecymiero raza

CriernaibHO TpeHA3HAYCHHBIC WM IOJTOTOBICHHBIE TEXHOJIOTUYECKUE CHCTEMBI JUIS
otnencHus UFg oT Hecymero ra3a (BoIopoa Wil TeIns).

I[NOACHUTEJIBHOE 3AMEYAHUE

OTHU CHUCTEMEI npeaAHa3sHAUCHbI JId COKpallICHUA COACPIKAHUA UF@ B HECyLICM rasc a0
OI[HOI‘/'I 49aCTU Ha MUJIJIMOH WJIM MEHEC U MOT'YT BKJIFOUATh TaKOC 060py}10BaH1/Ie, KakK:

a) KPUOTCHHBIE TCIUIOOOMEHHMKH W  KPHOCEMapaTophl, CIIOCOOHBIE CO3/1aBaTh
temneparypsl -120°C wiu MeHee, Wiin

b) OJIOKH KPUOTEHHOI'0 OXJIAXKIEHHs, CIIOCOOHBIE co31aBarh TeMmeparypsl -120°C unu
MeHee, HITH
) OJIOKW pa3feNUTEIbHBIX COMEN WIM BUXPEBBIX TpyOOk s otaencHus UFg ot

HECYIIETO rasa, Wiu
d) xonoausie noBymkd UFg, ciocoOHble co3maBarh TemrepaTypsl -20°C uiu MeHee.
CnenuanbHO NpeJHA3HAYEHHbIE WJIH TOATOTOBJIEHHbIE CHCTEMbBI, 000pYy/0BaHHE H
KOMIIOHEHTBI JIJISi WCHOJIb30BaHUSI HA YCTAHOBKAX XHMHYECKOr0 oOMeHAa WJIH
HOHOOOMEHHOr0 000raneHnst

BBOJJHOE 3AMEUYAHUE

He3nauutensHoe pasinyue MU30TONOB YypaHa 0O MacCce MNpUBOAUT K HEOOIBIIUM
N3MCHCHUSAM B PABHOBCCUM XUMHYCCKHUX peaKuHﬁ, KOTOpPBLIE MOTI'YT HCIOJIB30BAaTLCA B
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5.6.1.

5.6.2.

KauecTBE OCHOBBI IS pa3IeicHUS H30TONMOB. YCIEIIHO pa3pabdoTaHO JBa IIpoIiecca:
JKUIKOCTHO-KHUIKOCTHBI XUMUYECKH 0OMEH ¥ TBEPI0-KUAKOCTHBIA HOHHBIH 00OMeEH.

B mporecce KUAKOCTHO-KHUIKOCTHOTO XMMUYECKOTO0 00MEHA B TPOTUBOTOKE MPOUCXOIMT
B3aMMOJICHCTBUE HECMEIIMBAIOIIUXCS KHUIKUX (a3 (BOMHBIX WU OpraHUYECKUXK), UYTO
MPUBOIUT K 3PPEKTY KacKaaupOBaHHs ThICAY CTaaui pasaeneHus. Bomuas dasza cocrout
W3 XJOpWAa ypaHa B PAacTBOPE COJSHOW KHCIIOTHI; OpraHmdeckas (asa coCcTOMT u3
9KCTpareHTa, CoJleprKaIlero XJIOpH/ ypaHa B OpraHMYeCKOM pacTBopurene. KoHTaKTHRIMH
¢unpTpaMu B Ppa3NENUTENBHOM KacKaJe MOTYT SBIATHCA JKAIKOCTHO-KUIKOCTHBIC
0OMEHHBIC KOJIOHHBI (TaKWe, KaK MMITYJIbCHbIC KOJOHHBI C CETYATHIMH TapeJIKaMU) WIIH
JKUJIKOCTHBIC IIEHTPU(YKHBIC KOHTaKTHBIC QMILTPhl. Ha 000X KOHIIaX pa3eIuTeIbHOTO
Kackaja B IIeJsIX oOecriedeHus pediriokca Ha KaKJOM KOHIE HEOOXOIUMBI XUMHUYECKHE
npeBpalieHus (OKHCIeHHe W BOCCTaHOBIIEHHE). | TaBHas 3ajada KOHCTPYKIHH COCTOWT B
TOM, YTOOBI HE JOMYCTHUTH 3arps3HEHHS TEXHOJIOTHYECKUX ITOTOKOB HEKOTOPHIMH HOHAMH
METaIJIOB. B CBSI3M ¢ 3TUM HCIIONB3YIOTCS IIACTUKOBBIE, TIOKPHITHIC IIACTUKOM (BKITFOUAS
MpUMEHEHUE (TOPUPOBAHHBIX YIIICBOJAOPOAHBIX MOJMMEPOB) W/WIHM TOKPBITHIC CTEKIOM
KOJIOHHBI ¥ TPYOOTIPOBO/IBI.

B TBepmo-KUIKOCTHOM HOHOOOMEHHOM IIpOliecce 00OTalIeHNe JOCTUTACTCsI TOCPEICTBOM
afcopOmmu/mecopoim ~ ypaHa Ha  CICNHANBHON, OYEeHb OBICTpPO  IEHCTBYIOIICH
HOHOOOMEHHOW cMmojie wiH aacopOeHTe. PacTBOp ypaHa B COJSHOW KHCIOTE W NPYTHE
XUMHYECKUE PEareHTHl MPOIYCKATCS Yepe3 IINHAPUIECKHE 000TaTUTENbHBIE KOJIIOHHEI,
coJiep)Kalllie YIUIOTHEHHBIE cJoM afcopOeHTta. [lnsg momnepaHusi HEMPEepBIBHOCTH
mporiecca HeoOxoanMa cucTemMa pedrrokca B IesX BEICBOOOKICHHUS ypaHa U3 aacopOeHTa
00paTHO B JKUJIKHUH ITOTOK, C TEM YTOOBI MOXKHO OBLIIO cOOpath "MpoAyKT" U "XBOCTHI". 3TO
IOCTUTAeTCS  IyTeM  WCIIONb30BAaHUS  MOAXOMIMIMX  XHUMHYECKHX  pPEareHTOB
BOCCTAHOBJICHUS/OKUCIICHUSI, KOTOpBIE TMOJHOCTHIO PEreHEepPHPYIOTCI B  Pa3AeIbHBIX
BHEIIHUX METISIX M KOTOpPhIE MOTYT YAaCTHYHO PETEeHEPUPOBATHCS B CaMHUX H30TOIHBIX
pa3fenuTeNbHBIX KOJNOHHAX. [IpucyTcTBHe B mpolecce ropsuuX KOHIEHTPUPOBAHHBIX
pPacTBOpOB COJSTHOH KHUCIOTHI TpeOyeT, 4ToObl 00OpyIdOBaHHE OBUIO HM3TOTOBICHO W3
CHECIUANBHBIX KOPPO3UECTOMKMX MATEpUAIOB WM 3aIIUIICHO MOKPBHITHEM M3 TaKuX
MaTepHaoB.

KHMAKOCTHO-)KMAKOCTHbIE 00MEHHbIE KOJOHHBI (XUMHYEeCKUIi 00MeH)

[IpoTHBOTOYHBIE KUIKOCTHO-KUAKOCTHBIE OOMEHHBIE KOJIOHHBI, HIMEIOIINE MEXaHUIESCKHMA
CHJIOBOM BBOX (T.e. HUMIIYJIbCHBIE KOJOHHBI C CETYaTBIMH TapejiKaMH, KOJIOHHBI C
TapenKaMHd, COBEPIIAIONIMMH BO3BPaTHO TMOCTYMATEeNbHBIE IBW)KEHHUS, W KOJOHHBI C
BHYTPEHHHUMH TYpOMHHBIMM CMECHUTEISIMM), CIEHHAIBHO IpeJHa3HAYCHHbIE WIH
MOJTOTOBIIEHHBIE ISl OOOTAIleHWs ypaHa C HCIOJIB30BAaHUEM IMPOIecca XHMHUYECKOTO
obmena. /[l KOppO3MOHHOM YCTOHYMBOCTH K KOHIICHTPHUPOBAHHBIM PACTBOPAM COJITHOM
KHCJIOTHI 3TH KOJOHHBI W WX BHYTPEHHHE KOMIIOHEHTHI H3TOTOBIEHBI U3 TOIXOMISIINX
TUTACTHKOBBIX MaTepuanoB (TakuX, Kak (TOPUPOBaHHbIE YIIIEBOAOPOAHBIC MOTMMEPHI) HIIH
CTEKJIa WJTH 3aIlMIIEHBl TOKPBITHEM U3 TaKUX MaTepraioB. KOIOHHBI CPOEKTUPOBaHbI HA
KopoTkoe (30 cexyHI Ui MeHee) BpeMs POXOKICHHS B KacKaJe.

HenTpudyxnpie KUAKOCTHO-)KHJAKOCTHbIE KOHTAKTHbIe (WILTPHI (XUMHUYECKHIl
00MeH)

I_IEHTqu)y)KHBIC KHUIKOCTHO-KUJIKOCTHBIC KOHTAKTHBIC (1)I/IJ'H>TpI>I, CIICNUAJIBHO
MNpEAHA3HAUYCHHBIC WM TOATOTOBJICHHBLIC JIA O60I‘aH_ICHI/I$I YpaHa C HCHOJIb30BAHUEM
mnmponuecca XuMU4eCKOro oOMeHa. B Takux KOHTAKTHEIX q)HJILTan HCIIOJIB3YCTCA BpAIllCHUC
IJId TIOJIYUCHHA OPraHM4YeCKUX U JKUAKHUX IIOTOKOB, a 3aTCM HCHTpO6e)KHaH cuia JIJist
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5.6.3.

5.6.4.

pazmeneHus ¢a3. s KOPpPO3MOHHOM CTOMKOCTH K KOHIICHTPHPOBAHHBIM pPacTBOpaM
COJISIHOM KHCJIOTBI KOHTAKTHBIC (DUIBTPHI HW3rOTABIUBAIOTCA M3 COOTBETCTBYIOIIMX
TUTACTHKOBBIX MaTepUanoB (TakuX, Kak (GTOPUPOBaHHbIE YIIEBOAOPOAHBIC MOTMMEPHI) HIIH
MOKPBHIBAIOTCS HMMHM WM  CTEKJIOM. LentpudyxHple  KOHTaKTHbIE  (HIBTPHI
CIIPOEKTUPOBaHBI Ha KopoTkoe (30 ceKyH WM MeHee) BpeMs ITPOX0XKIECHUS B KacKae.

CucreMbl 1 000pyA0BaHue /ISl BOCCTAHOBJICHHS ypPaHa (XMMUYeCKUIl 00MeH)

a) CrnenmanbHO IIpeIHAa3HAYCHHBIE 150 051 MOJITOTOBJICHHBIE AYEHKH
3JIEKTPOXUMHYECKOTO BOCCTAHOBIIEHUS ISl BOCCTAHOBJIEHHS ypaHa U3 OJHOIO BaJ€HTHOI'O
COCTOSIHHSI B JpyTroe IJisi 00OTalieHus] ypaHa C WCIOJIb30BaHHEM MpPOoLecca XMMUYECKOTO
oOMeHa. Matepuanbl sueek, HaxosIuecs B KOHTaKTe C TEXHOJIOTHUECKIMHU PacTBOPaMH,
JIOJKHBI OBITH KOPPO3HECTOMKUMH K KOHIIEHTPUPOBAHHBIM PACTBOPAM COJISTHON KHUCIIOTHI.

[NOACHUTEJIBHOE 3AMEYAHUE

KaTtomuenii OTCeK SMEWKH OJDKEH OBITh CIPOCKTUPOBAH TakuM 00pa3oM, dYTOOBI
MPEIOTBPATUTh MIOBTOPHOE OKHCJICHUE ypaHa J0 0ojiee BBICOKOTO BAJCHTHOTO COCTOSIHUSI.
Jus ynepxkaHus ypaHa B KaTOJHOM OTCEKE sYCHKa MOXKET UMETh HEMPOHHUIAEMYIO
IuapparMeHHY0 MeMOpaHy, HW3TOTOBJICHHYIO W3 CIICIUAIBHOTO KAaTHOHHO-OOMEHHOTO
MaTtepuana. KaToa COCTOMT M3 COOTBETCTBYIOIIETO TBEPAOTO MPOBOJHHKA, TAKOTO, Kak

rpadwur.

b) CrnenmanbHO TpeAHA3HAYCHHBIC WIJIM TOATOTOBICHHBIC CHUCTEMBI JUIS M3BICUCHIS
U™ us OpPraHWYEeCKOTO TIOTOKA, PEryJIMpPOBaHUS KOHUEHTPAIMM KHCIOTHI W IS
3aOJHEHUS STUCEK AIEKTPOXUMHUUYECKOTO BOCCTAHOBIICHUS Ha MPOU3BOACTBEHHOM BBIXOE
Kackazja.

[NOACHUTEJIBHOE 3AMEYAHUE

DTH CHCTEMBI COCTOAT M3 06OPYIOBAHMS SKCTPAKIKMH pacTBopuTeneM s otroku U™ us
OpPTaHWYECKOTO TIOTOKAa B JKUAKHUI PacTBOp, 0OOPYIOBaHUS BBIIAPWBAHUS W/WJIHM APYTOTO
0o0opymOBaHUS s JOCTYDKEHUS PETYIUPOBKHA W KOHTPOIS BOJOPOJHOTO TOKAas3arems, H
HAcoOCOB MJIH JIPYTHX YCTPOMICTB NepeHoca Ui 3allOJHEHHS A4YeeK 3JIEKTPOXHMUYECKOIO
BoccTaHoBieHUs. OCHOBHas 3afaya KOHCTPYKUIMH COCTOMT B TOM, YTOOBI H30€KaTh
3arpsA3HeHHs TOTOKa XKUAKOCTH MOHAMU HEKOTOPBIX MeTauioB. ClieoBaTeNbHO, TE YacTH
000pyIOBaHUS CHCTEMBI, KOTOPBIE HAXOATCS B KOHTAKTE€ C TEXHOJIOTHYECKHM MOTOKOM,
M3TOTaBIMBAIOTCS M3 COOTBETCTBYIOIINX MaTepHANOB (TaKuX, KaK CTEKIIO, (PTOpUpOBaHHBIE
YTIIEBOIOPOIHBIC TTOIUMEPEI, cybdar monudeHuna, cyabGoH monmdGupa 1 MPONUTAHHBIH
CMOJIOH rpaduT), WK 3aIIUIIEHB TOKPHITHEM U3 TAKUX MaTepPHAIOB.

CucreMbl OATOTOBKY MUTAHUA (XUMUYECKHIA 00MeH)

CroenmanbHO TpeIHA3HAYCHHBIE WM TOJTOTOBJICHHBIE CHUCTEMBI IJISl IPOU3BOJICTBA
MUTATENbHBIX PACTBOPOB XJIOPHUJA YpPaHA BBICOKOM YHUCTOTHI JJII YCTAHOBOK IIO
pa3eneHnio H30TOTIOB ypaHa METOIOM XUMHYECKOTO OOMEHa.

[HOACHUTEJIBHOE 3AMEYAHUE

OTH CHCTEMBI COCTOST W3 00OpYMOBaHUS JUIS PACTBOPEHUS, SKCTPAKIIMH PACTBOPUTEICM

W/UITM MOHOOOMEHHOTO OO0OPYAOBaHMSA IS OYHCTKH, a TaKXKE DIIEKTPOIUTHYECKHX SUCEK
nns BoccranoBnenns U™ mwmn U™ B U”. B aTuX cucTeMax HpOM3BOIATCS PacTBOPHI
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5.6.5.

5.6.6.

5.6.7.

XJIOpUJIa ypaHa, B KOTOPBIX COJCPKUTCSA JIHMIIb HECKOJIbKO 4YacTell Ha MUIUIHOH
METAJUTUUECKUX BKIIIOYCHUH, TaKWX, KaK XpPOM, XKeJe30, BaHAIUil, MONUOJICH W IPYrux
JNIBYXBAaJICHTHBIX WX KAaTHMOHOB WM  KATHOHOB C  OOJNBIICH  BaJCHTHOCTBIO.
KOHCTPYKIIMOHHBIC MATEPHAIBI UIS SIEMEHTOB CHCTEMBI, B KOTOPOil oGpabareiBaercs U™
BBICOKOH YHCTOTBI, BKJIIOUAIOT CTEKJIO, (PTOPUPOBAHHBIC YIJCBOJOPOIHBIC MOJUMEPHI,
rpaduT, MOKPBITHIN MOTUBUHUI-CYIH(GATHEIM HWIH MOTHI(PUP-CYyTb(POHHBIM IUIACTHKOM H
MPONUTAHHBIA CMOJIOM.

CucreMbl OKHCJICHUS ypaHa (XUMHYeCKHIl 00MeH)

CrienuanbHO TpeAHA3HAUYCHHBIC WK MMOATOTOBJICHHBIC CHCTEMBI JIJTsI OKMCIICHHUS Uu® s U™
JUIT BO3BpAIllCHWS B KacKaJ pas3JelieHHs H30TOMOB ypaHa B TPOIECCe OOOTAIICHHs
METOJIOM XUMUUYECKOTO OOMEHA.

ITOACHUTEJIBHOE 3AMEYAHUE
OTH CUCTEMBI MOT'YT BKJIFOYATh TAKHUE 3JIEMEHTHI, KaK:

a) o0opymoBaHWe [UIS KOHTaKTUPOBaHUS XJopa H KHCIOpOJa C  BOJHBIMHU
s¢daroeHTaMH U3 O0OPYIOBaHUS  pa3fCicHUS HM30TONOB M AKCTPAKIHH
00pa3oBaBIIETrOCs U™ B 06equeHHbIi OpraHUYeCKUi MOTOK, BO3BpALIAIOUIUIICS U3
MIPOU3BOJICTBEHHOT'O BBIX0J1a KaCKa/Ia;

b) 0o0opymoBaHME, KOTOPOE OTHEISIET BOMY OT COJISHON KHCIOTHI, YTOOBI BOJa H
KOHIICHTPUPOBAHHAS COJISTHAS] KUCIIOTa MOTJIH ObI OBITh BHOBB BBEJICHBI B MPOIIECC B
HYKHBIX MeCTax.

BbicTpo pearupyroniue HOHO0OMeHHbIE CMOJIbI/a/IcCOPOEHThI (MOHHBIH 00MeH)

Beictpo  pearupyrompe HOHOOOMEHHBIE CMOJBI WM  aJCOPOCHTHI, CHEUHAIBHO
MpeJHa3HAaYeHHbIE WM TOATOTOBJICHHBIE UIsI OOOTalleHHs YypaHa C HUCIHOJIb30BaHHEM
Ipolecca HOHHOIO 0OMeHa, BKII0Yasi HOPUCTHIE CMOJIbI MAKPOCETYATON CTPYKTYPhI H/HIH
MEeMOpaHHBIE CTPYKTYpbl, B KOTOPBIX aKTHUBHBIE TPYyMNbl XHMHUYECKOro OOMeEHa
OrpaHUYCHBl TIOKPHITHEM Ha IOBEPXHOCTH HEaKTHBHOM IOPHCTOH BCIOMOTAaTEIbHOU
CTPYKTYPBL, U APYTHE KOMIO3UTHBIE CTPYKTYpHI B Jr000# mpuemieMoil hopme, BKIIOYas
YacTHLBI BOJOKOH. OTH MOHOOOMEHHBIE CMOJIBI/aAcOpOCHTHl UMEIOT nuameTpbl 0,2 MM
WIA MEHee M JOJDKHBI OBITh XHUMHUYECKH CTOMKMMHU TI0 OTHOIIEHHIO K pPacTBOpaM
KOHLIEHTPUPOBAHHON COJISIHOM KHCJIOTHI, @ TaKXKe JOCTaTOYHO HMPOUYHBI (PU3UUECKH, C TEM
9T0OBl WX CBOWCTBA HE YXYIIIAINCh B OOMEHHBIX KOJIOHHaX. CMoibl/aacopOeHThI
CHELUAIBHO MPeAHA3HAUEHBI AT TOJIyYeHNs] KHHETUKU OYeHb OBICTPOro 0OMeHa H30TOIOB
ypaHa (IUIMTENBHOCTh NOdyoOMeHa MeHee 10 cexkyHO) M 00nafgaroT BO3MOKHOCTHIO
pabotaTs pu TeMnepaType B auanazode ot 100°C mo 200°C.

HonooOMeHHbIE KOJIOHHBI (MOHHBIH 00MeH)

Hunuaapryaeckre KOMOHHBI auametrpoM Oojiee 1000 MM i yaepskaHusi M TTOANCP KAHIS
3aIlOJIHEHHBIX CJI0OEB MOHOOOMEHHBIX CMOJI/afcOPOEHTOB, CHENMAIbHO MpeaHa3HAYeHHBIC
WIH TIOATOTOBJCHHBIE /I OOOTalleHWsl ypaHa C WCIOJh30BAaHHEM HOHOOOMEHHOTO
mporiecca.  OTH KOJIOHHBI HM3TOTOBJICHBI M3 MaTEpUANOB (TaKMX, KaK TUTaH WIH
(TOpUpPOBaHHBIE YIJICBOJAOPOAHBIC IOJIMMEPHI), CTOMKUX K KOPPO3WUH, BBI3BIBAEMOU
pacTBOpaMHn KOHHeHTpHpOBaHHOﬁ COJITHOM KHCJIOTBI, WM 3allUIICHbI NOKPBITUEM U3
TaKMX MaTepHaIOB M CIIOCOOHBI paboTaTh HpH TemrepaType B muamazone ot 100°C mo
200°C u maBnmennu Boimre 0,7 MIla (102 GyHT/KB. mroim).
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5.6.8.

5.7.

HNonooOMeHHbIe cucTeMbl peduitokca (MOHHBII 00MeH)

a)  CrnenuaabHO MpeAHA3HAYEHHBIC WK MOJIrOTOBICHHBIC CHCTEMbl XMMHUYECKOTO HITH
JJIEKTPOXUMHUYECKOTO  BOCCTAHOBJICHHS  JUII  pErcHepanud  pearceHTa(oB)
XMMHYECKOTO BOCCTAHOBIICHHS, HCIONIB3yeMOro(biXx) B KackagaX HOHOOOMEHHOTO
oOorarieHus ypaHa.

b) CriennasibHO TIpeHAa3HAYEHHBIE W TIOJTOTOBJICHHBIE CHCTEMBl XUMHYECKOTO WIIN
JIEKTPOXUMHUYECKOTO OKHCIEHHUS /ISl pereHepariil peareHTa(oB) XHMHYECKOTO
OKHCIIEHUS, UCTIONB3yeMOro(bIX) B KacKa/lax MIOHOOOMEHHOT0 000TallleHns ypaHa.

I[NOACHUTEJIBHOE 3AMEYAHUE

B mponecce MOHOOOMEHHOTO OOOTalleHHs B KauecTBE BOCCTAHABIMBAIOIIETO KaTHOHA
MOXET HCIIONB30BAThCS, HATIPUMEp, TpexBaleHTHbI Tutan (Ti”), u B 3TOM ciydae
BOCCTAaHOBUTEIIbHAS cucTemMa Oyner BBIpa0aTHIBaTh Ti" MTOCPEZICTBOM
BoccraHosenns Ti™.

B mporecce B kauecTBE OKHMCIMUTENST MOXKET HCIIOJIB30BAThCS, HAPHUMEpP, TPEXBAICHTHOE
+ +
xenezo (Fe™), m B 3ToM ciyuae cucrema OKHCieHMs OyneT BbipabaTbiBath Fe'

nocpencTBOM okucienus Fe™.

CHeIIl/Ia.]]bHO NnpeaHasHA4YC€HHbIC WJINX NMOATOTOBJIEHHBIC CHUCTEMBI, 060pysza1me Hu
KOMIIOHEHTHI JJIl UCTTIOJIb30BaHUS B JIa3€PHBIX 000raTuTEeJIbHBIX YCTaHOBKaXxX

BBOJHOE 3AMEYAHUE

Cy1iecTByIoye CUCTEMBI JJIsi 000TaTUTEIBHBIX IMPOIECCOB C HCIOIB30BAaHUEM IIa3€POB
JeNsTCS Ha JIBE KaTerOpUH: Te, B KOTOPBIX paboueil cpeloil SBISIOTCS Hapbl aTOMapHOTO
ypaHa, U Te, B KOTOpBHIX paboueil cpedod SBIAIOTCS Mapbl YPaHOBOTO COCTUHEHUS.
OOmMMY Ha3BaHUSAMH U TAKUX MPOILECCOB SIBISAIOTCS: TEpBas KaTeropHsl - JIa3epHOE
pasmeieHrue W30TOIOB IO MeToAy aToMapHbIX mapoB (AVLIS mmm SILVA); Bropas
KaTeropus - MOJIEKYJSIPHBIN MeTo JazepHoro pasmaeiacHus u3otonoB (MLIS wm MOLIS)
Y XMUMHAYeCKas peaklys MOCPEACTBOM M30HMpaTEeNFHON M0 M30TONaM JIa3ePHON aKTHUBAIHH
(CRISLA).  Cucremsl, o0opynoBaHHE W KOMIIOHEHTHI IS YCTAHOBOK JIa3epHOTO
oOorameHns: BKIIOYAIOT: a) yCTpOMCTBa AJsl MOJA4YX NapoB METAJUTMUECKOro ypaHa (s
n30MpaTenbHO  (OTOMOHW3AIMK) WM YCTpOMCTBA s TOJAadd TapoB  YPaHOBOTO
coemuHEeHUS (711 (OTOIUCCOTMAIINK I XUMHUYECKON aKTHBAIlMH); b) ycTpoucTBa st
cbopa oborameHHOT0 ¥ O00CTHEHHOTO METAJUTMYECKOTO ypaHa B KadecTBE 'MPOAyKTa" U
"XBOCTOB" B IEPBON KaTETOPHH U yCTPOUCTBA ISl cOOpa Pa3IOKESHHBIX WIIH BBITICIIIAX U3
peakunuu coeIUHeHui B KadecTBe "Mpoaykra" u HeoOpaOOTaHHOTO MaTepHana B KauecTBE
"XBOCTOB" BO BTOPOH KaTeropuu; c) pabouue Ja3epHbIE CHCTEMBI Uil M30UPaTeNbHOTO
BO30YKJIEHHUA HW30TONMOB ypaHa-235; wu d) obopymoBaHuWe i MOATOTOBKH IOAAYU U
KOHBEPCHU TPOAYKTAa. BClencTBHe CIIOKHOCTH CIIEKTPOCKOMUN aTOMOB W COEIWHEHHH
ypaHa MOXXET IMOTpeOOBaThCS WCIOIB30BAHHWE IJFO0OW W3 psila MMEIOIUXCSA JIA3ePHBIX
TEXHOJIOTUH.
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5.7.1.

5.7.2.

5.7.3.

I[NOACHUTEJIBHOE 3AMEYAHUE

MHorue U3 KOMIIOHEHTOB, MEPEUYMCICHHBIX B 3TOM pas3felne, BCTyHalOT B
HETIOCPE/ICTBEHHBIN KOHTAKT C MapaMHi METAIUTMYECKOTO ypaHa WU C KUIAKOCTBIO, WU C
TEXHOJIOTUYECKUM Ta3oM, coctosimuM u3 UFg mnu cmecu u3 UFg u apyrux raso. Bcee
MIOBEPXHOCTH, KOTOPHIC BCTYHAIOT B KOHTAKT ¢ ypaHoM uinu UFs, TOTHOCTHIO U3TOTOBJICHBI
13 KOPPO3UECTOMKUX MaTEpPUaJIOB MU 3allUIIEHb] MOKPHITUEM U3 TaKUX MaTepuayioB. Jlis
meneil  pasmena, OTHOCAIIETOCS K KOMIIOHGHTaM OOOpyIOBaHWS IS JIa3epHOTO
o0orarieHus, MaTepuaibl, CTOWKHE K KOPPO3WH, BHI3BIBAEMOI MapaMy WIH KHUIKOCTIMH,
colepKalllUMU METaJUIMYECKUH ypaH WIM YpaHOBBIE CIUIABBI, BKIIOYAIOT MMOKPBITHII
OKCHJIOM MTTPUsI TpaduT U TAaHTAJ; M MaTEPHAJbl, CTOWKHE K KOppo3uu, Bei3biBaeMoii UFg,
BKJIIOYAIOT ME/b, HEPXKABEIOIIYIO CTajlh, ATFOMUHUHN, aIFOMIHUEBBIC CIUIABHI, HUKEIh WU
crutaBkbl, copeprkartre 60% Hukens u Oonee, u croiikue Kk UFg momHOCTRIO (pTOpHpOBaHHBIE
YTJIEBOJOPOHBIE TTOJUMEPHI.

Cucremsl Beinapusanns ypana (AVLIS)

CrienajbHO TpeJHa3HAYCHHBIE WM TOATOTOBJICHHBIE CHCTEMbI BBITAPUBAHUS YpaHa,
KOTOpPBIE COJEpXAaT BBHICOKOMOILIHBIE TOJOCOBBIE WMJIM PAcTPOBBIE SJIEKTPOHHO-TYYEBEHIC
MYIIKH ¢ TIepelaBaeMOi MOLITHOCTBIO Ha MUIIIEHb OoJee 2,5 kB1/cwm.

Cucremsl 1711 00padOTKHU KUAKOMeTAJIMYecKoro ypana (AVLIS)

CrenuanbHO TIpeIHA3HAYCHHBIE WIIH TTOATOTOBJICHHBIC CHCTEMBI JIJIT 00paOOTKH >KHIKOTO
MeTalla IJs PacIUIaBIEeHHOTO YpaHa WM YPAaHOBBIX CIUIABOB, COCTOAIINE W3 THUTJICH H
OXJTKIAFOIIETO 000y IOBAHMS JISI TUTIICH.

I[NOACHUTEJIBHOE 3AMEYAHUE

Turnm u Apyrue KOMIIOHEHTBI 3TOM CHCTEMBI, KOTOpPhIE BCTYNMalOT B KOHTAaKT C
pacIuUIaBIeHHBIM yPaHOM WM YPAaHOBBIMH CILIABaMH, U3TOTOBJICHBI U3 KOPPO3UECTOUKUX U
TEPMOCTOMKHX MAaTE€pHajOB WM 3aIIMIICHHBIX MOKPBITUEM M3 TaKUX MaTepUaloB.
[Tpuemnemble MaTepraibl BKIIOUYAIOT TAHTA, HOKPBITHIH OKCHUIOM UTTpHS Ipadur, rpadut,
MOKPBITHIN OKHCIaMH JPYTUX PEAKO3EMENbHBIX 3JIEMEHTOB MM UX CMECAMU.

Arperarsl 1Jis1 coopa "'mpoaykra' u "'XBocToB' MeTa/uTHUeckoro ypana AVLIS)

CriertnanibHO TIpeHa3HA4YEHHBIEC WM MOATOTOBJICHHBIE arperaTsl Al coopa "mpoaykra" u
"XBOCTOB" METAJUNTMIECKOTO ypaHa B )KHIKOW WU TBEPIOH opMme.

I[NTOACHUTEJIBHOE 3AMEYAHUE

KoMmoHeHTBI 3THX arperaToB H3TOTOBIEHBI W3 MAaTE€pPHANIOB, CTOHMKMX K HarpeBy H
KOPPO3UH, BHI3BIBAEMON MapaMu METAILUTMYECKOTO YpaHa WX KUIKOCTHIO, WIH 3aIIUILIECHbI
MOKPBITHEM M3 TaKUX MAaTCPHAJIOB (TAKHMX, KaK IMOKPBITHIA OKCHUIOM UTTPHUS TrpaduT HiIu
TaHTaJd) ¥ MOTYT BKJIIOYATh B c€0s1 TpyOOIIPOBOIBI, KJIAMMAHKI, IITYIIEpa, ""kemoba", BBOIHI,
TEIIOOOMEHHUKH W KOJUICKTOPHBIEC IDIACTHHBI UISI MarHUTHOTO, 3JEKTPOCTATHICCKOTO
WU IPYTUX METOJIOB pa3aeiICHU.
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5.7.4.

5.7.5.

5.7.6.

5.7.7.

5.7.8.

5.7.9.

Koxyxu pazneaunrensnoro moayJsi (AVLIS)

CrnenuanbHO  NpEAHA3HAUYEHHBIE WM HOATOTOBJICHHBIE  LMJIMHIPUYECKHE  WIIH
MpSIMOYTOJIbHBIE KaMepbl Uil TMOMEIIEHHs B HHMX MCTOYHHKA IapOB METaJIMYECKOTro
ypaHa, 3J1eKTPOHHO-JIy4€BOM MyIIKHU U KOJJIEKTOPOB "MpoaykTa" U "XBOCTOB".

[HOACHUTEJIbHOE 3AMEYAHUE

Ot KOXYXH HMCIOT MHOXECTBO BXOJHBIX OTBCpCTI/Iﬁ T Toa4Yr SJICKTPOIIUTaHUA U
BOABI, OKHa JIA JIa3€PHBIX ITYYKOB, COCTMHCHUH BAaKyyMHBIX HAaCOCOB, a TaKX€ JJId
AUArHOCTUKHU U KOHTPOJA KOHTPOJIBbHO-U3MCEPUTCIIBHBIX HpI/I60pOB. OHH UMEIOT
HpI/ICHOC06JI€HI/I$I A OTKPBITUSL W 3aKpbITHA, yTOOBI 00ECIEUNThL O6CJ'Iy)KI/IBaHI/IC
BHYTPCHHHUX KOMIIOHCHTOB.

CBepx3BYKOBbBI€ pacuiupurebuble comia (MLIS)

CrnenuanbHO TpeTHa3HAUYECHHBIC MU TOITOTOBJICHHBIC CBEPX3BYKOBBLIE PACITHPHUTEILHBIC
cora s oxnaxaeHuss cmecet UFg m Hecymero raza no 150K wim Huxke u
koppo3suecroiikue k UFs.

Koanexropsl npoaykra natugropucroro ypana (MLIS)

CroenuanbHO TpeAHa3HAYCHHBbIC WM MOATOTOBJICHHBIC KOJUICKTOPHI TBEPAOTO MPOAYKTA
nstudropucroro ypana (UFs), cocrosimue u3 (uibTpa, KOIEKTOPOB YIApHOTO HIIH
IIUKJIOHHOTO THITA WJIN BX coYeTaHuil u kopposuecroiikne k cpene UFs/UFs.

Komnpeccopsl UF¢/Hecymero raza (MLIS)

CHGLII/IaJ'II)HO MNPpEAHA3HAUCHHBIC NI MOATOTOBJIICHHBIC KOMIIPECCOPBI IJIA cMmece UF6 n
HECylIero rai3a mjid I[J'II/ITGJ'H:HOI\/'I OKCIUTyaTalluld B CpeCaec UF6 KoMnoHeHTEl 3THX
KOMIIPECCOPOB, KOTOPBIC BCTYHNAKOT B KOHTAKT C HECYHMIUMM TIa30M, H3rOTOBJICHBI U3
KOppO3H€CTOI71KPIX K UF6 MaTcepuaaioB WX 3alIUIICHBI TOKPBITUEM U3 TAKUX MAaTCPUAJIOB.

YniaorHenus Bpamapumuxcs sajaos (MLIS)

CrienmanbHO TpeHa3HAYeHHbIE WM TIOATOTOBJICHHBIE YIUIOTHEHHUS BPAIIAIOIIAXCS BaJOB,
YCTaHOBJICHHbIE Ha CTOpOHE TOJAadyd W Ha CTOPOHE BBIXOJAa JUIS YIUIOTHEHHS Bala,
COCJIUHSIONIETO POTOP KOMITPECCOopa ¢ MPUBOAHBIM JIBUTATENEM, C TEM YTOOBI 00CCIICYUTh
HaJCKHYI0 TepMETH3aLMI0, TMPEAOTBPAIIAIONIYI0 BBIXOJ TEXHOJOTUYECKOTO ra3a Wiu
HaTeKaHHE BO3JyXa WJIHM YIJIOTHSIOUIET0 Ta3a BO BHYTPEHHIOIO KaMmepy KOMIIpeccopa,
KoTopas 3anoyineHa cmecbio UFg 1 Hecyero rasa.

Cucrems! ¢propupoBanusa (MLIS)

CriennanbHO TpeHa3HAYSHHBIE MK TIOTOTOBIIEHHBIE crcTeMBbl it propupoBanus UFs (B
TBepaoM coctostaun) B UF (Ta3).
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5.7.10.

5.7.11.

I[NOACHUTEJIBHOE 3AMEYAHUE

OTH cucTeMbl IpeaHazHadeHbl i (ropupoBanus codpannoro mopomka UFs B UFg B
LeJsix mocjieayrouiero coopa B KOHTelHepax NpoayKTa M i nofgayu B 6mokun MLIS mist
JOTIOJTHUTENFHOTO  00OTaIleHHSI. I[Ipy nDpUMeHEeHHMM OJHOTO TOAXOAAa peakuus
(TopupoBaHUs MOXET OBITH 3aBepIleHa B IpeesiaX CHCTEMBl pa3JesieHUs] U30TOIOB, TIe
HIET peakIus M HEIMOCPEACTBCHHOE H3BJICUCHHE M3 KOJUIEKTOpoB "mpomykra'. Ilpm
IpUMEHEHUN Apyroro mnoxaxoaa mnopomok UFs moxer ObITh M3BICUEH/TIEPEMEINEH U3
KOJUIEKTOpOB  "mpoaykra' B  MOAXOMNAIIMA  peakTop (HampuMep, pPeakTop C
MIBCEBJIOOKMKEHHBIM CJIOEM KaTallu-3aTopa, TeIMKOMJANBHBIM peakTop WM >KapoBas
OamHs) B memsix ¢ropupoBanus. B o0oux ciaywasx ucmonb3yercss 000pyIdOBaHHE LIS
XpaHeHus U nepeHoca Gpropa (WM Jpyrux MPHEMIIEMBIX (GTOPUPYIOIINX PEearcHTOB) U IS
coopa u mepenoca UFg.

Macc-cniekrpomerpsnl/ucrounuku nonos UFq (MLIS)

CrienmanbHO TpeTHa3HAYEHHBIC WITU TMOJTOTOBICHHBIE MarHWTHBIE WM KBaJPYIIOJIBHBIC
MAacC-CIIEKTPOMETPBI, CIIOCOOHBIC MPOU3BOIUTH NMPSIMOI 0TOOp MPOO MOJAaBaEMON MAaCCHI,
"mpoaykra" wiau "XBOCcTOB" u3 ra3oBbiX MOTOKOB UFs 1 oOnamaromue mosHeIM HaboOpoM
CIEIYIONINX XapaKTEPUCTHK:

1. yIelbHAs pa3perraroriasi CltoCOOHOCTH 0 Macce cBhIe 320);

2. coacpKaT HMCTOYHHUKH HOHOB, H3ITOTOBJICHHBIC H3 HUXpOMa HWIHM MOHECIA WA
3alMUIICHHBIC ITOKPBITUEM U3 HUX, WU HUKCINPOBAHHBLIC,

3. coJiepKaT MOHU3AI[MOHHBIC UCTOYHHUKH ¢ OOMOApAMPOBKO AIEKTPOHAMMU;

4, COJIepKaT KOJUICKTOPHYIO CHCTEMY, IPUTOHYIO JUIS U30TOITHOTO aHAIIN3A.
CucreMbl nojgavu/cucreMbl oTBoAa '"mpoaykra" u "xsoctoB" (MLIS)

CrienajbHO TMpeTHa3HAYCHHBIC WM TIOATOTOBIICHHBIC TEXHOJIOTWYECKAE CHCTEMBI HIIH
obopynoBaHue Jisi 000TaTUTEIHHBIX YCTAHOBOK, M3TOTOBJICHHBIC M3 KOPPO3UECTOUKUX K

UF5 MaTCpUuajioB, WU 3aAIUIIICHHBIX ITOKPBITUEM U3 TAKUX MAaTCPUAJTIOB, BKIIFOYAIOIIHEC!

a) MMUTAIOIINE aBTOKIIABBI, TICYM WJIM CHCTEMBI, UCTIONb3yeMble it nonaun UFg mis
npoiiecca 00oramieHus;

b) necyonmumaTophl (WM XOJIOAHBIC JIOBYIIKH), WCIIONB3yeMbIe IJISI BBIBEICHUS
Harperoro UF¢ u3 nporecca o0oramieHust Uit HOCIeAyIOIero mepeMelieHus;

c) CTaHLIMM OTBEP)KICHHUS WM OXIKEHHUsS, HCIONb3yeMble A BeiBeneHus UFs u3
mporecca oborameHus myteM cxatus U nepeBona UFg B KUIKYIO WM TBEpAYIO
dopmy;

d) cTaHuMu "mpoaykra" wiau "XBOCTOB", Hcronb3yemble 1 nepememieHuss UFg B
KOHTEHHEPHI.
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5.7.12.

5.7.13.

5.8.

Cucremsl oraenenusi UFg ot Hecymero raza (MLIS)

CrnenmanbHO NpeIHa3sHAYCHHBIE WM IOJATOTOBJICHHBIC TEXHOJIOTHYECKHE CHCTEMBI UIS
oraenenusi UFg oT Hecymiero raza. Hecymum razom MokeT OBITh a30T, aprOH WM IPYToi
ras.

I[NOACHUTEJIBHOE 3AMEYAHUE
OTH CUCTEMBI MOTYT BKJIIOYATh TaKOE 000pyI0BaHHUE, KaK:

a) KpPHUOTCHHBIE TEIUIOOOMEHHUKH WM KPHOCENapaTopsl, CIOCOOHBIC CO37aBaTh
teMiepatypsl -120°C wiu MeHee, Wiu

b) 0JIOKH KPHOTEHHOTO OXJIAXKICHHUS, CTIOCOOHBIE cO3/1aBaTh Temmeparypsl -120°C nmm
MeHee, HITH
c) xonoanble ToBymKH UFg, crtocoOHBIE co3maBath TeMirepaTypsl -20°C nim MeHee.

Jlazepublie cuctembl (AVLIS, MLIS nu CRISLA)

J'Iasepm WKW J1a3€pHBIC CUCTEMBI, CIICHHUAJIBHO IPEAHA3HAYCHHBIC HJIU IMOATOTOBJICHHBIC
I pa3aciiCHUA U30TOIIOB ypaHa.

I[NTOACHUTEJIBHOE 3AMEYAHUE

Jlazepsl 1 BaxKHBIE KOMIIOHEHTHI JIa3epOB MIPH JIA3€PHOM MpoIiecce 00oTameHus BKIIOYar0T
Te, KOTopble onpeneneHsl B myHkTe 3.6 mokymenTa INFCIRC/254/Rev.1/Part 2. JlazepHas
cuctema mnporecca AVLIS 00BIYHO COCTOWT M3 ABYX JIa3epOB: Ja3epa Ha Mapax MeAH H
nasepa Ha Kpacutensix. Jlazepnas cucrema s MLIS oObl4HO cocTOMT W3 Jasepa,
paboraromero Ha CO, WM SKCUMEPHOTO Jla3epa U MHOTOXOJOBOIM ONTHYECKOH SUEHKH C
BpALIAONIMMUCS 3epKajlaMH Ha 00enX CTOpoHax. Jlis jJa3epoB WM JIa3epHBIX CUCTEM IIPH
00omx mporeccax TpeOyeTcss cTabMIM3aTOp CIIEKTPOBON YacTOTHI IS paOOTHI B TEUCHHE
JUTHTENBHBIX TIEPUOIOB BPEMEHH.

CnenuajabHO npeaHasHA4YCHHbIC WJ/IM IOATOTOBJICHHBIC CHUCTEMbI, 060pyImBaHne H
KOMIIOHEHTHI JJid HCIOJb30BaHUSA HaA 000raTHTEJIbHBIX YCTaHOBKax € IVIa3MEHHBIM
pasaeJIeHuEM

BBOJJHOE 3AMEUYAHUE

ITpu mpouecce MmIa3MEeHHOTO pa3fesieHus IUa3Ma, COCTOAIIas U3 MOHOB ypaHa, IPOXOJUT
uepe3 HIEKTPHUYECKOE MOJIe, HACTPOCHHOE HA YacTOTy MOHHOro pesoHanca U™, ¢ Tem
9ToOBl OHM B MEpPBYIO OdYepelb MOTJOLIATH SHEPrHI0 W YBEIMYHUBAJICSH IUAMETP HX
IITONOPOOOpa3HBIX OpOUT. Houbl ¢ TpoXOoXIeHHEM II0 OOJbIIEMy JIHUAMETPY
3aXBaTBIBAIOTCS JUI 0Opa3oOBaHHMs TPOAyKTa, oboramensoro U™, Ilmasma, KoTopas
00pa3oBaHa IOCPEACTBOM MOHHM3ALUU YPAHOBOTO IIapa, COAEPKUTCA B BAKYyMHOH KaMmepe
C MAarHUTHBIM IIOJ€eM BBICOKOW HAampsDKEHHOCTH, OOpa30oBaHHBIM C  IIOMOIIBIO
CBEpXMpOBOAIIero Maruta. OCHOBHBIE TEXHOJIOTHYECKUE CUCTEMBI MTPOLecca BKITIOYAIOT
CHCTEMY TeHepalry YpaHOBOW IIa3Mbl, Pa3leNuTeNbHBII MOAYIb CO CBEPXIPOBOISIINM
MarHuTOM U CUCTEMBI U3BJICUCHUS MeTauia st coopa "mpoaykra" 1 "XBoCTOB".
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5.8.1.

5.8.2.

5.8.3.

5.8.4.

5.8.5.

5.8.6.

MHKpOBOJIHOBbIe HCTOYHUKHU IHEPIrUd U AaHTCHHBI

CrnenManbHO TpPEJAHA3HAYCHHBIC WM TOATOTOBJICHHBIC MHUKPOBOJIHOBBIC HCTOYHHUKH
SHEPrUM W aHTCHHBI JUIS TCHEPAIlMd WIH YCKOPCHHSI NOHOB U O0JIaJaroIue CIEAYOIIME
xapakrtepuctukamu:  vactota Bbime 30 ['T1 u cpemHss BBIXOAHAS MOIIHOCTH JIS
reHepanuu noHOB 6onee 50 kBT.

CosteHouabl 1151 BO30YK/AeHUS HOHOB

CrienmanbHO TIpeTHa3HAYEHHBIC WM MOATOTOBIIEHHBIE COJICHOWIBI ISl PaId0Y4acTOTHOTO
BO30YXKICHHS MOHOB B jamamnazoHe 4actoT Ooznee 100 k['1p u cmocoOHBIE paboTaTh mpH
cpenHet MmomHocTu Oonee 40 kBT,

Cucrembl resepanuun ypaﬂonoﬁ IJ1a3Mbl

CHGHI/I&JII)HO MMpE€AHA3HAYCHHBIC HJIM IMOATOTOBJICHHBIC CHUCTEMbI I'CHEpalnuu ypaHOBOﬁ
TUTa3Mbl, KOTOPBIE MOTYT COJEP)KaTh BBICOKOMOIIHBIE TIOJIOCOBBIE WJIM PacTPOBBIC
AIEKTPOHHO-TTy4EBBIC ITYIIIKY C TTepeaaBacMOi MOIITHOCTRIO Ha MHIIIEHB Oomee 2,5 kB1/cMm.

Cucremsl 171 00padOTKH KUAKOMETAJINIECKOT0 ypaHa

CrenmanbHO TpeHa3HAUCHHbBIC WM MOJTOTOBICHHBIC CUCTEMBI ISl 00paOOTKH KUIKOTO
MeTallla IS PAcIUIaBIEHHOI'O YpaHa WIM YPAaHOBBIX CIUIABOB, COCTOSIINE W3 THUIJICH H
OXJIQXKTAFOIIETO 000PYMOBAHUS TSI TUTJICH.

ITOACHUTEJIBHOE 3AMEYAHUE

Turnm u JApyrue KOMIIOHEHTBI 3TOH CHUCTEMBI, KOTOpBIE BCTYNAIOT B KOHTakT C
pacIuIaBICHHBIM yPaHOM WM YPaHOBBIMH CIUIaBaMH, U3TOTOBJICHBI U3 KOPPO3UECTOUKUX H
TEPMOCTOMKHMX MAaTepUaloB WM 3alUIIEHBl TOKPBITHEM W3 TaKUX MaTepHaJIoB.
[Tpuemnemble MaTepraibl BKIIOYAIOT TAHTAN, HOKPBITHIH OKCHUIOM UTTpHA Ipadur, rpadut,
MOKPBITHIN OKHCTAMH JPYTUX PEAKO3EMENIbHBIX 3JIEMEHTOB MM UX CMECAMHU.

Arperatsbl 1Jis cOopa "npoaykra' u ''XBOCTOB'' MeTaJLJIM4eCKOr0 ypaHa

CrenuanbHO TIpeIHAa3HAYCHHBIE WIIM MTOATOTOBIICHHBIE arperarhl s coopa "mpoaykra" u
"XBOCTOB" JUII METAJUIMYECKOTO YpaHa B TBepaoi ¢opme. OTH arperarsl Uit cOopa
W3TOTOBJIEHBl M3 MaTepUaliOB, CTOMKMX K HarpeBYy M KOPPO3WH, BBI3BIBAEMOU MapamMu
METaJITUYECKOTO ypaHa, TaKhX, Kak rpaduT, HOKPBITEI OKCUAOM HTTPUS, M TaHTAaJ, HIIH
3alUIIEHB] TOKPHITHEM U3 TAKUX MaTepHasoB.

Ko:xyxu pazaenTejbHOro MoayJis

IunuHapudeckue Kamepsl, CIELHUalbHO INpEJHA3HAYCHHBbIE MM IOATOTOBJIECHHBIC VIS
UCIIOJIb30BaHMsI Ha OOOTaTUTENFHBIX YCTAHOBKAaX C IUIA3MEHHBIM pa3leliCHHEM, Ul
MOMELIEHUsT B HHMX MCTOYHMKA YPAHOBOM IUIa3Mbl, SHEPreTHYECKOrO COJEHOUAA
PaanoyvacToThl U KOJIJIEKTOPOB "mpoaykTa” u "XBocTOB".

INOACHUTEJIbBHOE 3AMEYAHUE
OTH KOXYyXH HMEIOT MHOXXECTBO BXOJIHBIX OTBEPCTUH [UIs MOJAud 3JIEKTPOIUTAHUS,

coemMHCHUA AUG(GY3UOHHBIX HACOCOB, a TaKXKe i1 JHAarHOCTHKH W KOHTPOJISI
KOHTPOJIEHO-U3MEPHUTENbHBIX prOOopoB. OHHM MMEIOT MPUCTIOCOOTICHUS NIl OTKPHITHS H
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5.9.

5.9.1.

3aKpBITHUA, 9TOOBI 00ECIICUNTh 06CJ'IY)KI/IBEIHI/IC BHYTPECHHHUX KOMIIOHCHTOB U HU3T'OTOBJICHEBI
N3 COOTBCTCTBYIOIUX HEMArHUTHBIX MATCPHUAJIOB, TAKHUX, KaK HCPIKABCIOIIAsd CTaJb.

Cl'leIIl/la.]'ll)HO npeaHasHA4Y€HHbIC WJIX NMOATOTOBJIEHHBLIC CHUCTEMBI, 060py}103a1me Hu
KOMIIOHCHTBI JI UCIIOJIL30BAHUS HA YCTAHOBKAX 3JICKTPOMArHuTHOI'O 060Faﬂleﬂﬂﬂ.

BBOJJHOE 3AMEUYAHUE

Ilpy 5MEKTPOMArHUTHOM MpPOLECCE MOHBI METAUIMYECKOTO ypaHa, IONy4YECHHBIE
MOCPECTBOM MOHHM3ALUHU MHUTAloIIero Matepuaia u3 cojieid (oosrano UCly), yckopsoTes u
MPOXOAAT 4Yepe3 MarHUTHOE IIoJie, KOTOPOE€ 3acTaBiseT HOHBI Pa3IWYHBIX H30TOIOB
MPOXOAWTh  TO  PA3IWYHBIM  HaIpaBJIECHUSM. OCHOBHBIMH ~ KOMITOHEHTaMH
9JIEKTPOMAarHUTHOTO HM30TOIHOTO CeMapaTopa  SABISAIOTCA: MarHuTHOE TOJE Ul
OTKJIOHCHHMSA/Pa3/ieleHUs] N30TOIOB HOHHOTO ITy4Ka, MUCTOYHHKA MOHOB C €r0 CHCTEMOU
YCKOPEHUS], U CUCTEMBI cOOpa OTIAENCHHBIX HOHOB. BcroMorarenbHbIe CUCTEMBI IS 3TOTO
mpolecca  BKIIOYAIOT  CHUCTEMY  CHAOKEHHMsS  MarHUTHOM — SHEprued, CHCTEMEI
BBICOKOBOJIFTHOTO IMUTAHUS HCTOYHHMKA HOHOB, BaKyyMHYIO CHUCTEMY U OOIIMPHBIC
CHCTEMBI XHMHUYECKOH 00pabOTKH sl BOCCTAHOBJICHUSI MPOJYKTA U OYHCTKH/PEreHepaiu
KOMIIOHEHTOB.

DJIeKTPOMArHUTHBIE CeNapaTopbl H30TONOB

SHGKTPOMaFHI/ITHLIG cemapaTropel  HU30TOIIOB, CICHHUAIBHO IMPEAHA3HAYCHHBIC WU
IMOATOTOBJICHHBIC JIs1 pa3AC/ICHUd M30TONOB ypaHa, U 060py/:[0BaH1/Ie 1 KOMIIOHCHTBI IJIA
9TOI'0, BKJIFOYas:

a) Hcrounnku noHOB

CrenualibHO  NpEJHA3HAYCHHBIC WJU  TOATOTOBJICHHBIC  OTACIbHBIC WU
MHOTOUHUCJICHHBIC HCTOYHHKH HOHOB YpaHa, COCTOSIIME M3 HUCTOYHHMKA IIapa,
HOHM3aTOpPa M YCKOPHTEIS IIydka, M3TOTOBJICHHBIE M3 COOTBETCTBYIOIINX
MaTEpUAJIOB, TAaKWUX, Kak rpadur, Hep:KaBerollas CTajlb WIM MEIb, U CIIOCOOHBIX
obecrnieunBaTh OOIIUIN TOK B ITy4ke HOHOB 50 MA wim Ooree.

b) KomnekTopsl HoHOB

KonnmekropHble MuacTWHBI, UMEIONINE JIBE WM OoJee IeNd U Tasa, CHEeHallbHO
MpeTHA3HAYCHHBIC WM MMOATOTOBJICHHBIC JUIsi cOOpa MyYKOB MOHOB OOOTAIIEHHOTO
1 00C€THCHHOTO ypaHa U U3TOTOBJICHHBIC M3 COOTBETCTBYIOIINX MATEPUAIOB, TAKUX,
KaK rpaduT Wik HEp)KaBeIOIast CTalb.

c)  BakyymHble KOxXyXu

CrienmasibHO TpeJHa3HAUYE€HHBIE WM IMOJATOTOBJIEHHBIE BAaKyyMHBIE KOXYXH IS
JIEKTPOMAarHUTHBIX CEMapaTOpOB YpaHa, W3TOTOBIEHHBIE W3 COOTBETCTBYIOIINX
HEMarHWTHBIX MaTEpPHANIOB, TAKMX, KaK HEP)KaBEIOIasl CTallb, U MpeIHa3HAYCHHBIE
st pabotel ipu gasnenuu 0,1 [la nnn Hxe.

I[NTOACHUTEJIBHOE 3AMEYAHUE

OTH KOXYXHM CHEUHAIBHO IMpeJHAa3HA4YCHBI U1 MOMEIICHHS B HHUX HMCTOYHHKOB
HOHOB, KOJJICKTOPHBIX IUIACTUH M BOAOOXJAXKIAEMBIX BKJIAIBIIICH M HMEIOT
MPUCHIOCOONICHUST Uil COeNMHEHUH Iu((y3MOHHBIX HACOCOB U MPHUCIOCOOICHHUS
JUISL OTKPBITHSA U 3aKPBITHS B LENISX U3BICUCHUS M 3aMEHBI 3TUX KOMIIOHEHTOB.
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5.9.2.

5.9.3.

d) MarsuTHbIEC HOJIIOCHBIE HAKOHSYHUKHU

CneunanbHO TpeAHa3HAYCHHBIC WJIM MOATOTOBICHHBIE MArHUTHBIE MOJIOCHEIE
HAaKOHCYHUKH, MMCIOIIHUE TuaMeTp Oosiee 2 M, HCIOJb3yeMble sl obOecrieueHus
[TOCTOSTHHOTO MarHWTHOTO TIOJIST B 3JIEKTPOMArHUTHOM CeTapaTope W30TOIOB H IS
[IEpeHOCa MAarHUTHOTO TTOJISI MEX/Ty PACIIONIOKEHHBIMH PSIIOM CerlapaTopaMu.

BbICOKOBOJbTHBIE HCTOYHUKH NMATAHUS

CrenuanbHO TIpEJHA3HAYCHHBIC WM TOJTOTOBICHHBIE BBICOKOBOJBHBIE HWCTOYHUKH
MUTaHUS JUIS UCTOYHHKOB HWOHOB, OOJIQJaloIye TIOJHBIM Ha0OpOM  CIIEIYIOIIUX
XapaKTePUCTUK: MOTYT paboTaTh B HENPEPHIBHOM pPEXHME, BBIXOJHOE HAaNpsHKEHUE
20 000 B unmm Gonee, BRIXOAHOH TOK | A min OoJiee M cTaOMIM3aIisa HAPsDKCHHUS MEHEe
0,01% B TeueHue 8§ yacos.

HMcTOYHNKYM MUTAHUA 3JEKTPOMArHuToB

CrnenuanbHO TNpeJHA3HAYCHHBIE WM MOJATOTOBJICHHBIC MOIIHBIE KCTOYHUKU MHTAHUS
MOCTOSTHHOTO TOKa ISl AJICKTPOMArHUTOB, O0IaJAIONINe MOJHBEIM HaOOpOM CIICAYIOIIUX
XapaKTePHCTUK:  BBIXOJHOW TOK B HempepblBHOM pexkume 500 A wim Oonee mpu
Hanpspkeranu 100 B wimu Gonee, mpu cTaOWIM3aliid MO TOKY MM HANPsDKCHHIO MEHeEe
0,01% B TeueHue § yacos.

YcraHoBkH A1l NPOM3BOACTBA TSKEI0H BOAbI, JAediTepusi U JAefiTepHEBbIX
cOeIMHCHUH U 000pyl0BaHHE, CHENHAJbLHO NPeIHA3HAYCHHOE WM NOAr0TOBJICHHOE
AJISl ITOTO

BBOJJHOE 3AMEUYAHUE

Tspxenmyto BOAYy MOXKHO TIPOW3BOAWTH, HCIONB3YS pa3iudHbIe TMpormecchl.  OmHako
KOMMEPYECKH BBITOHBIMHE SBJISIOTCS JIBA TIPOIECCa: IPOIIECC H30TOITHOTO 0OMEHA BOJBI M
cepoBonopona (mpouecc GS) u nporiecc U30TOMHOTO 0OMEHa aMMHaKa U BOJIOPOJIa.

IMpouecc GS ocHoBaH Ha 0OMEHE BOAOPOJA U ICHTEpHs MEXIY BOIOW U CEPOBOAOPOIOM B
CHCTEME KOJOHH, KOTOPBIE 3KCIUTYaTUPYIOTCS C XOJOJHOM BEpXHEH CeKuued U ropsyeit
HIWKHEW cexuueil. Boaa TedueT BHU3 MO KOJIOHHAM, B TO BPEMsS KaK CEpOBOJOPOJHBIN ra3
LUPKYJIUPYET OT JHA K BEPLIMHE KOJIOHH. [l coAeicTBUS CMEIIMBAHUIO T'a3a U BOJbI
WCIIOJIB3YETCS psl AbIpYaThIX JOTKOB. [ledTepuil mepemermaercss B BOLY IPHU HU3KUX
TeMIepaTypax U B CEPOBOIOPOJ NPU BBICOKUX Temrieparypax. OOoralieHHbIe JerTepreM
ra3 Wid BOJa YAAIAIOTCS U3 KOJOHH MEPBOM CTYNEHU HA CTHIKE TOPSUYUX U XOJIOAHBIX
CEKIIMH, U TPOIeCC MOBTOPSETCS B KOJIOHHAX cleAyromen cryneHd. [IpoaykT nmocneaneit
¢dasel - Boma, oOoramieHHas neirepuem a0 30%, HanpaBiseTCs B JUCTUUIALUOHHYIO
YCTaHOBKY [UISI TIPOM3BOJICTBA PEAKTOPHO-YHCTOHN TsOKeNmoi Bombl, T.e. 99,75% oxucu
JieuTepus.

B mpomecce oOMeHa Mexay aMMHAaKOM H BOJOPOJOM MOXHO H3BJIEKAaTh ICHTEpPHHA W3
CHHTE3-Ta3a MOCPEICTBOM KOHTAKTa C XKUIAKAM aMMHAKOM B MPUCYTCTBUU KaTalu3aTropa.
CuHTe3-Ta3 nojaeTcs B 0OMEHHBIC KOJIOHHBI M 3aT€M B aMMHUAuHBIi KOHBEpPTEep. BHyTpH
KOJIOHH T'a3 IMOAHMUMACTCA OT AHA K BEPIIMHE, B TO BPEMA KakK )KPII[KI/IfI aMMHaK T€4YEeT OT
BEpIMHBI KO AHY. JlelTepuil B CMHTE3-raze JUIIAeTCAd BOJOPOJia U KOHIEHTPUPYETCS B
aMMHake. AMMHAaK TOCTyNaeT 3aTeéM B YCTaHOBKY JUIS KpEKWHTa aMMHaka Ha IHE
KOJIOHHBI, TOTJa Kak raz coOupaercs B aMMHAYHOM KOHBepTepe Ha BepmuHe. Ha
MOCIIEAYIONINX CTYMEHSX MPOUCXOAUT JANbHEHIIIee 00oraleHue, 1 MyTeM OKOHYATEeIbHOM
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6.2.

TACTHJUTALNIAA TIPOU3BOIUTCS PEAKTOPHO-UMCTAas TspKenas Boma. llomada cuHTe3-Tasza
MOKeET OBITh o0OecrieueHa aMMHUAYHOH YCTaHOBKOHM, KOTOpas B CBOIO O4Yepeab MOXKET OBbITh
COOpYyKE€Ha BMECTE C YCTAaHOBKOW AJI MPOU3BOJACTBA TSXKEIOW BOABI MYyTEM K30TOIHOTO
oOMeHa aMMHaKa M BoJopoja. B mpoliecce aMMHaYyHO-BOJOPOJAHOTO OOMEHa B KayeCTBE
HMCTOYHHMKA UCXOTHOTO JCHTEPHs MOXKET TaK)Ke UCTIOIb30BaThCs OObIUHAS BOJIA.

MHorue npeaMeThl KIFUeBOro 000pyI0BaHUs IS YCTAHOBOK MO MPOU3BOJICTBY TSDKEIIOH
BOJBI, MCIIONB3YIONUX Tporecchl GS WM aMMHUagHO-BOJOPOJHOTO OOMEHa, IHPOKO
pacmpoCTpaHeHbl B  HEKOTOPBIX  OTpacisaX HEPTEXUMHYECKONH MPOMBINUICHHOCTH.
OcobeHHO 3T0 KacaeTcsi HeOONBUIMX YCTaHOBOK, MCHONB3ylomux npouecc GS. Onpnako
HEMHOTHE TMpEeIMEThl O0OPYIOBaHUS SBISIFOTCS CTaHAapTHeIMHU.  [Ipomeccet GS wu
aMMHA4YHO-BOJIOPOJHOTO  oOMeHa  TpeOyloT  00paboTkM  OONBIIUX  KOJUYECTB
BOCIIJIAMCHSIIOIIUXCS, KOPPO3UOHHBIX M TOKCHYHBIX JKHJIKOCTEH TIPU TOBBINICHHOM
naprneHud.  COOTBETCTBEHHO NpW pPa3pabOTKe CTAaHAAPTOB IO MPOCKTHPOBAHHIO U
9KCIUTyaTallMy JJIl YCTAaHOBOK M O0OPYJOBAHMUS, UCTIONB3YIONUX 3TH MPOIECCHI, CIEAYET
yAENATh OOJIBIIIOE BHUMAHHE MOJA00PY MAaTEpHaIOB U UX XapaKTEPUCTHKAM C TEM, YTOOBI
o0ecTeunTh AJTUTENBHBI CPOK CIIYy)KObI NpPU COXPAaHEHWH BBICOKOH O€30MacCHOCTH H
HaJIEKHOCTH. Ompenenenne MacmTaboB  00YyCIOBIMBAETCS TJaBHBIM — 00pa3oM
COOOpaKECHUSIMH DJKOHOMHKH W HeoOXomuMocTH. TakuM o0Opazom, OoibInas dYacTh
MPeMETOB 000PYI0BAHHS U3MOTOBJISIETCS B COOTBETCTBHH C TPEOOBAHHMSIMHU 3aKa34HKa.

Hakonen, crnemyer oTMeTuTh, 4TO Kak B mporecce GS, Tak U B OpPOIECCEe aMMHAYHO-
BOJIOPOTHOTO OOMEHa, TMpeAMETHl O00O0pYIOBaHUSA, KOTOpPHIE IO OTACIBHOCTH HE
MpeHa3HaYeHbl WK TTOATOTOBJIEHBI CIIEUANIBHO JIJISl POU3BOJICTBA TSXKENOM BOJbI, MOTYT
coOHMpaTeCs B CHCTEMBI, CICHHAIBLHO TpeaHA3HAYCHHBIC WM ITOATOTOBIICHHBIC IS
MPOU3BOACTBA TSKENOW BOABL. llpuMepamMu Takux cHCTEM, MPUMEHSIEMBIX B 000WX
MpOLECCaX, SBIAIOTCA CUCTEMa KaTaJUTUYECKOTO KPEKUHIA, HUCMOJIb3yeMas B IpPOLECCE
oOMeHa aMMHaka U BOJIOPOJia, U JUCTULISAIIMOHHBIC CHCTEMBI, UCTIOIB3yEeMbIE B MIPOIECCE
OKOHYATENbHOW KOHIIEHTpAlWU TSHKEJIOW BOJBI, JAOBOMSIIEN €€ JO YPOBHS pPEaKTOPHO-
YHUCTOH.

ITpeameTsl 060pyIOBaHNS, KOTOPbIE CIEIHATBHO MPEIHA3HAYCHBI WK MTOTOTOBICHBI JIst
MPOM3BOJICTBA TSDKEIOW BOJBI MyTEM HCIOJIB30BAHUS JTHOO Mporiecca oOMeHa BOABI U
cepoBOI0poIa, MO0 Tporiecca 0OMeHa aMMHaKa ¥ BOJIOPOJIa, BKITFOYAIOT:

Boo-cepoBoiopoiHbIe 00MEHHbIE KOJTOHHBI

OOMEeHHBIE KOJIOHHBI, H3TOTABIMBAEMblE M3 MEJIKO3EpHUCTON YTIEPOIUCTON CTalu
(manpumep, ASTM AS516), nuamerpom ot 6 M (20 dyroB) 1m0 9 M (30 dyTOB), KOTOpPEIE
MOTYT DKCIUIyaTHpPOBAThCS TPH JaBiIcHWUW CBhIme i paBHOM 2 MIla (300 dyHT/KB.
IIIOHM) ¥ IMEIOT KOPPO3HUOHHBIN JOMYCK B 6 MM WJIH OOJIbINIe, CIICIIHAIHHO MTPeIHa3HAUYCHBI
WA TOATOTOBIICHBI JAJIsl TIPOU3BOJCTBA TSHKETIOH BOABI MyTEM HMCIIOJIB30BaHMS Ipolecca
H30TOMHOTO 0OMEHAa BOJIBI U CEPOBOJOPOAA.

I'azoayBKH M KOMIIPECCOPBI

OnHocrynenuaTsie, ManoHanopHsie (T.e. 0,2 MIla wim 30 QyHT/KB. Or0iiM) HEHTPOOEKHBIE
ra3ofyBKM WM KOMIPECCOpPHl NS LUPKYJISAIUH CEpOBOJOPONHOr0o ras3a (T.e. rasa,
conepxkatero 6omee 70% H,S), cennanpHO peTHA3HAYEHHBIE WK MTOATOTOBIEHHBIE IS
IIPOM3BOJCTBA TSDKEJIOW BOABI IIyTeM MCIOJb30BAaHUS Ipouecca OOMEHa BOIBl H
cepoBofOpoNa.  OTH Ta30QyBKH WM KOMIPECCOPbl HMMEIOT MPOM3BOAMTENBHOCTD,
NpPEBBIIAIONIYI0 MM paBHYI0 56 m'/c. (120 000 SSFM) npu SKCIUTyaTaldd  MOX
JaBJIiCHHEM, NpeBbIIIaoNMM WiId paBHbIM 1,8 MIla (260 ¢pyHT/KB. OroiiM) Ha BXoje, H
CHAOXCHBI CAIbHUKAMH, YCTOMYMBBIMA K Bo3aeicTBHIO H,S.
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6.4.
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AMMHAYHO-BOJOPOIHbIE 00MEHHbIE KOJIOHHBI

AMMHaYHO-BOIOPOJIHBIE OOMEHHBIC KOJIOHHBI BBICOTOM Oojee wium paBHOH 35 M
(114,3 ¢pytoB) mmamerpom ot 1,5wm (4,9 pyTtoB) mo 2,5 m (8,2 pyToB), KOTOpHIE MOTYT
AKCILTyaTHPOBATLCS TOJ IaBieHHEM, mpeBbimaromuM 15 MIla (2225 dbyHT/KB. m10iiM),
CHeNMaIbHO TpeJHa3HAuYeHHBIC I MMOATOTOBJICHHBIE U MPOW3BOJCTBA TSKEIOW BOJBI
IyTeM HCIOJBL30BaHUS TIporiecca oOMeHa aMMHaka M BOJOpOJA. OTH KOJIOHHBI MMEIOT
TaKkKe 1Mo MEHbIIEeH Mepe 0JHO OTOOPTOBAHHOE OCEBOE OTBEPCTHE TOTO )K€ TUAMETpa, YTO
W UWIMHIpAYECKas dYacTh, 4Yepe3 KOTOPYI0 MOTYT BCTaBIATHCS WM BBIHUMATHCS
BHYTpPEHHHE YaCTH KOJIOHHBI.

BHyTpeHHHe YaCTH KOJIOHHBI U CTYIICHYAaTbI€ HACOChI

BayTpeHHUEe 4yacCTH KOJOHHBI U CTYTIEHYAThIe HACOCHI, CIICHUAIbHO IMpeIHA3HAUYCHHBIC WIN
MOATOTOBIICHHBIE AJIi KOJOHH JUISl TIPOM3BOJICTBA TSDKEIOW BOJIBI IMyTEM HCIOJIB30BAHUS
mporiecca aMMHUAYHO-BOJOPOJAHOTO OOMeHa. BHyTpeHHHE YacTH KOJIOHHBI BKIIOYAIOT
CHETMaIBHO MpeTHAa3HAYeHHBIE KOHTAKTOPHI MEXAY CTYIEHSIMH, COACHCTBYIOIINE TECHOMY
KOHTaKTy Ta3a W JKHIKOCTH. CrynmeHyaTtble HAacoChl BKJIIOYAIOT CIENHAIBHO
MpelHa3HAYCHHBIE MTOTPYKAaeMble B KHUIKOCTh HACOCHI JUTS IUPKYJIISAIIUH KAKOTO aMMHaKa
B IIpeJieiiax 00beMa KOHTAKTOPOB, HAXOISAIIUXCS BHYTPH CTYIIEHEH KOJIOHH.

YcraHoBkn AJIs KPEKUHTa aMMHaKa

YcTaHOBKH IJId KPEKMHI'a aMMHUaKa, SKCILTYaTUPYEMBIC MOJ JaBJICHUEM, IMPCBLIIIAIOIINM
wmn  paBaeiM 3 MIla (450 dyHT/KB. m0iiM), clIeNWaIBHO TIPEIHA3HAYCHHBIEC — WIJIH
MOJITOTOBJICHHBIE JIISI TPOUW3BOJICTBA TSXKETIOH BOJBI IMyTEM HCIONB30BaHUS Ipoliecca
M30TOMHOr0 0OMEHa aMMHUaKa W BOJIOPO/IA.

HNuppaxpacHble aHATU3ATOPHI NOTJIOMIEHUS

WNudpakpacHbie  aHANMM3aTOPbl  IMOTJIONMICHUS, CIIOCOOHBIC  OCYIISCTBIIATH  aHAIIU3
COOTHOILIEHUSI MEXJy BOJOPOJOM U JIEUTepUEM B PEaTbHOM Maciirade BPEMEHH, KOrnaa
KOHIICHTPAINH JeUTepHs paBHBI WK TpeBbImaoT 90%.

Karaautnuyeckue meun

Karanmutuyeckue nedum JJIs r[epepa60TKI/I O60FaH.IeHHOFO ,HeﬁTepI/IeBOFO raza B TSKCIIYHO
BO4Yy, CICUAJIBHO NPCAHA3ZHAYCHHBIC WJIM MOATOTOBJICHHBLIC IJI NPOMU3BOACTBA TSKEIIOM
BOJBI ITYTEM HUCIIOJIB30BAHUS ITPOLECCa NU30TOIMHOTO o0MeHa aMMHaKa U BOoaOpoOaa.

YcTaHoBKM AJ1 KOHBEPCHHM YpPaHa M 000pyd0BaHHe, CENHUAIBHO NMpeIHA3ZHAYEHHOEe
WJIH MOAT0TOBJIEHHOE /1JIsl 3TOTO

BBOJHOE 3AMEYAHUE

B ycraHoBkax M cuctemMax Ajii KOHBEPCHHM YpaHa MOXKET OCYILIECTBIATHCS OJHO WIIU
HECKOJIBKO TPEBpAaIlleHUIl U3 OJHOT0 XMMHUYECKOTO M30TOIa ypaHa B JPYroi, BKJIIOYas:
KOHBEPCHIO KOHIIEHTpaToB ypaHoBoil pyasl B UO;, xonsepcuto UO; B UO,, KoHBEpCHUIO
okuceit ypana B UF, unu UF¢, kouBepcuto UF, B UF¢, kouBepcuto UF B UF,, koHBEpCHIO
UF, B MeTayutmueckuii ypaH u KOHBepcHuio ¢propuaos ypana B UO,. MHorue KitodeBbIe
KOMIIOHEHTHl 000pYyZOBaHWS yCTaHOBOK JJIi KOHBEPCHHM YpaHa XapaKTEepHBI JUIA
HEKOTOPBIX CEKTOPOB XHMHUYECKOW oOpabaThiBaromieil MpoMbIUIeHHOCTH.  Hampuwmep,
BUABI OOOPYAOBaHHMS, HWCIONB3YEMOTO B JITHX MpOLEccax, MOTYT BKJIIOYaTh: UM,
KapycelbHbIE II€UH, PEAKTOPHI C IICEBIOOKM)XEHHBIM CIIOEM KaTajau3aTopa, >KapoBbIE
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peakTopHble OamiHH, JKHJIKOCTHBIC UEHTPU(YTH, JIUCTHIUIAIUOHHBIE KOJIOHHBI W
JKUJIKOCTHO-)KUKOCTHBIC SKCTPAKIMOHHBIC KOTOHHBI. OJHAKO HE MHOTHE KOMIIOHEHTHI
0o00py/OBaHUS UMEIOTCS B "TOTOBOM BHUE"; OOJBIIMHCTBO W3 HUX JIOJDKHBI OBITH
MOJITOTOBJICHBI COTJIACHO TPEOOBAaHUSAM W creMUUKAIUSAM 3aKa3zdyvka. B HEKOTOpBIX
clrydasax Tpe6yeTc;1 YUUTBIBATH CIICaJIbHBIC ITPOCKTHLIC u KOHCTPYKTOPCKHE
0COOCHHOCTH ISl 3aIlUTHl OT arpecCUBHBIX CBOWCTB HEKOTOPBIX U3 00padaThIBacMbIX
xumudeckux BemiecTB (HF, F,, CIF; u dropunsr ypana). Hakownern, cieayer OTMETHTD, YTO
BO BCEX MpOIECCaxX KOHBEPCHU ypaHa KOMITOHEHTHI O0OPYAOBaHHUS, KOTOPBIC OTACIBHO
CICIMAJILHO HE MPEHA3HAYCHBI WM TOJTrOTOBICHBI IS KOHBEPCHH ypaHa, MOTYT OBITh
00BEIMHEHBI B CHCTEMBI, KOTOPBIC CHEIMATbHO MpEAHA3HAUSHBI MM IMOATOTOBJICHBI IS
HCIIOJIb30BAaHMS B LCJIAX KOHBEPCHUH ypaHa.

CneuuajbHO MpeJHA3HAYEHHbIE MJIM NOATOTOBJIEHHbIE CHCTeMbI JJIs1 KOHBEPCUH
KOHLICHTPAaTOB ypaHoBoii pyasl B UO;

I[NOACHUTEJIbBHOE 3AMEYAHUE

KonBepcust koHueHTpaToB ypaHoBOi pyabl B UO; MOXKET OCYIIECTBISATHCS CHadaia
MOCPEJICTBOM PACTBOPCHUS PYABl B a30THOM KHCIOTE M DKCTPAKIMUA OYHINEHHOTO
rékcarypara ypaHWJIAWUHUTpAaTa C IIOMOIIBIO TaKOI0 pacTBOPUTEIA, Kak TpI/I6YTI/IJ'I
docdar. 3areM rekcaruapar ypaHWIAHHHTpaTa mpeodpasyercs B UO; mub0 mocpeacTBoM
KOHIICHTPAIlMA W JICHUTPAlWHU, JUOO TMOCPEICTBOM HEUTpamu3amud ra3o000pa3HbIM
aMMHAaKOM JUTs TOJTyYCHHUs JMypaHaTa aMMOHHS C TIOCEAyIoNel QUIbTpalie, CyKkoi u
KaJIbIIUHUPOBAHUEM.

CnenuajabHoO NpeaIHASHAYCHHbIC UJIU MOATOTOBJ/ICHHBIC CUCTEMBbI /IJI1 KOHBEPCHH UO3
B UF6

ITOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UO; B UFg MOKeT OCYIIECTBIATLCS HEMOCPEACTBEHHO (GTopupoBanmeM. [t
mporecca TpedyeTcss ICTOYHHUK ra3000pa3Horo PTopa Win TpeX(hTOPUCTOTO XI0pa.

CnenuajabHo NpeaIHASHAYCHHbIC UJIN MOATOTOBJ/ICHHBIC CUCTEMBbI /IJI1 KOHBEPCHUH UO3
B UOZ

I[NTOACHUTEJIBHOE 3AMEYAHUE

KonBepcuss UO; B UO, MOXET OCYHIECTBIATHCS MOCPEACTBOM BoccTaHoBiIeHUs UQO;
ra3o00pa3HbIM KPEKHHI-aMMHUAKOM HJIH BOJOPOIOM.

CneuunajibHo NpeaHasHA4YCHHbIC UJIM MOATOTOBJ/ICHHBIC CUCTEMbI /1J1I1 KOHBEPCUH U0,
B UF4

I[NOACHUTEJIBHOE 3AMEYAHUE

KouBepcuss UO, B UF,; Moxer ocymecTBIAThECA TmocpenctsoM peakimu UQO, ¢
razoobpa3HeM GropructeiM Bogopoaom (HF) mpu temmepartype 300-500°C.
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CnenuajabHO NpeaAHasHA4YCHHbIC WJIH NMOJAT0OTOBJICHHbBIEC CUCTEMbI JJII KOHBEPCHHU UF,
B UF6

I[NOACHUTEJIBHOE 3AMEYAHUE

KouBepcuss UF; B UF¢ ocymiecTBisieTcsl MOCPEACTBOM SK30TEPMUYECKON peakUuu C
¢Topom B peaktopHOoi Oamue. UFg KOHIEHCHpyeTCs W3 TOPSYMX JIETyYUX Ta30B
MIOCPEJICTBOM NPOIYCKAaHUSI IIOTOKA ra3a 4Yepe3 XOJOAHYH JIOBYLIKY, OXJIaXACHHYIO
1o -10°C. s mporecca TpeOyeTcss HCTOYHUK ra3000pa3Horo ¢ropa.

CnenuajbHO NpeJHa3HAYEHHbIE WM MOAr0TOBJIEeHHbIEe cucTeMbl JJis1 konBepcuu UF,
B MeTALJIMYeCKUil ypaH

I[NOACHUTEJIBHOE 3AMEYAHUE

KonBepcus UF, B MeTauMueckuid ypaH OCYIIECTBISIETCS  IOCPEACTBOM  €ro
BOCCTAHOBJICHHsI MaraueM (KpymHBIC MApTHH) WM KaJbIueM (Malyible mapTuu). Peakmus
OCYIIECTBIISAETCS TIPH TeMITepaTypax BBIIE TOUKHY iaBieHus ypaHa (1130°C).

CnenuajabHO NpeaAHasHAYCHHbIC WJIH NMOJAT0OTOBJICHHBIC CUCTEMbI 1JII KOHBEPCHHU UF
B UOZ

I[NOACHUTEJIBHOE 3AMEYAHUE

Koneepcus UFg B UO, MOXET OCYIMIECTBISATHECA MTOCPEICTBOM OJHOTO U3 TPEX MPOIECCOB.
B nepBoMm mpomniecce UF¢ BoccTanaBiamBaetrcss u ruapoiusyercs B UO, ¢ UCIIOTBE30BaHIEM
BoJioposia u napa. Bo BTropom mpouecce UFg ruaposnusyercs pacTBOpEHHEM B BoOJIE, NS
OCXKACHUS TUypaHaTa aMMOHHUS JH00aBIIIETCS aMMHAK, a JUypaHAT BOCCTAHABIMBACTCS B
UO, Bogoponom npu temneparype 820°C. Ilpu tperbeM mpouecce razoodpasusie UFg,
CO, u NH; cMmemmBaroTcst B BoJie, Ocax/ias ypaHUIKapOOHAT aMMOHHS. Y paHIIKapOoHaT
aMMOHHSI CMEIIMBACTCA C TapoM u BomopojgoM Tipu Ttemmeparype S500-600°C  mist
npousBoacta UO..

KomBepcuss UFs B UO, 9acTo OCyIIeCTBISETCS Ha TIEPBOM CTYIEHH YCTAaHOBKH IIO
W3TOTOBJICHUIO TOTLIHBA.

CHeIIHaJ'lI)HO NPeAHAZHAYCHHBIC WJIH NMOJATI0OTOBJICHHBIC CUCTEMbI 1JII KOHBEPCHH UF6
B UF4

I[NOACHUTEJIBHOE 3AMEYAHUE

Kongepcus UF¢ B UF, ocyiiiecTBisieTcs: MOCPEACTBOM BOCCTAHOBIICHUS! BOJOPOJIOM.
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