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[ononHuTenbHbIN NpoToKon K CornaweHnto
mexay Pecnyonukon ['Batemana
n MexgyHapoaHbiM areHTCTBOM N0 aTOMHOW
9Heprum o NPMMEHEHUN rapaHTUn B CBA3U
c [loroBopom 0 3anpeLieHnn 9a4epHOro opyxus
B JlatuHckon Amepuke n ¢ [lorosopom
O HepacnpoCTPaHEHNN AOEPHOIro OPYXKnS

1. B mHacrosmeMmM JTOKyMEHTe Ui CBEJEHHS BCEX WIEHOB BOCIPOU3BOIAUTCA  TEKCT
JomonuutensHoro mpotokoia k Cornamenuto mexay PecnyOnukoii ['Batemana u MexayHapoaHbIM
areHTCTBOM [0 aTOMHOH SHEPrHMH O NMPUMEHEHUM TapaHTUil B CBA3M ¢ J[OroBOpoM O 3ampeuieHuu
sIepHOTo opyskus B JlaTuHCKOi AMepuke 1 ¢ JOrOBOPOM O HEPACTIPOCTPAHEHHH SIEPHOTO OPYHKHS .
CogeT ynpapisomux oa00pui nanHelid JonoaauTenbHbl mpoTokon 29 Hoa6ps 2001 rona. On 6611
nonmucad B T. ['Baremana 14 gexa6bps 2001 rona.

2. B cootBercTBUM cO crathed 17 JlOMONHUTEIHHOTO MPOTOKONA OH BCTYHMWJI B CHily 28 mas
2008 rona, B ACHb, KOTJa AT€HTCTBO MOJYYHIIO OT I'BaTeMalnbl MUCEMEHHOE YBEAOMIICHHE O TOM, YTO
3aKOHO/IaTeNIbHBIC U KOHCTUTYIIMOHHBIE TpeOOBaHUs [ 'BaTemalibl, HECOOXOAMMEIC Ul BCTYIUICHUS B
CHUITY, BEITIOJTHCHBI.

! Bociipouseneno B noxymente INFCIRC/299.
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Annex

[ononHuTenbHbIN NpoToKon K CornaweHnto
mexay Pecnybnukon ['Batemana
n MexgyHapoHbiM areHTCTBOM MO aTOMHOW
9HEeprum o NPMMEHEHUN rapaHTUn B CBA3U
c [loroBopom 0 3anpeLlieHnn 9a0epHOro opyxusd
B JlatuHckon Amepuke n ¢ [lorosopom
O HepacnpoCTPaHEHNN AOEPHOro OpYyXuns

[NIPUHUMAS BO BHUMAHMUE, uro PecnyGmuka I'Batemana (B maibHEHIIEM HMEHyeMas
"I'Baremana") m MeXIyHApOAHOE areHTCTBO II0 AaTOMHOW OJHEpPTrHH (B HaJdbHEUIIEM HMEHYyeMOe
"AreHnTcTBOM") ABJSIOTCS ydacTHHUKaMy CormamieHus: 0 NpUMEHEHHH TapaHTuil B ¢Bs3u ¢ JloroBopom o
3ampeleHny SAepHoro opyxus B Jlaruackoit AMepuke u ¢ JloroBopoM 0 HepacpOCTPaHEHHH SIEPHOTO
opyxus (B mampHelmeM uMeHyemoro "CorjameHHeM O TapaHTHsX'), KOTOpOe BCTYIIWIO B CHITY
1 deBpans 1982 rona;

YUUTBIBAS xemanue MeXTyHApOIHOTO COOOIIECTBA €Ile Ooyiee YKPEIHUTh PEKAM SICPHOTO
HEepacIpOCTPaHEHHsT MYTeM IIOBBINIEHHUS JCUCTBEHHOCTH W 3(P(PEKTUBHOCTH CHCTEMBI TrapaHTHil
AreHTCTBa;

HAIIOMUHAS, 4ro AreHTCTBO MHpU OCYLIECTBICHUU TapaHTUH [OJDKHO YYUTHIBATH
HEOOXOIMMOCTh: HM30eraTh CO3/IaHHs MPEMATCTBHH SYKOHOMHUYECKOMY M TEXHOJIOTHYECKOMY Pa3BUTHIO
I'BaTemansl WM MEXIyHApOIHOMY COTPYAHHUYECTBY B OOJACTH MUPHOH SICPHOM NESTeIbHOCTH;
cOOMIONaTh ICHCTBYIOLIME MOJIOKEHHS B OOJIACTH OXpPaHbl 3I0pOBbS, O€30MacCHOCTH, (U3MUECKON
3alMTHl, a TaKkKe JpPYyrHe NeWCTBYyIOMe TpeOoBaHUS O€30MacHOCTH M MpaBa OTHETBHBIX JHUI[;, |
IPUHUMATh BCE MEpHI IO 3aIlUTe KOMMEPYECKHX, TEXHOJOTMYECKHX WM HPOMBIIUIEHHBIX CEKPETOB, a
TaKoKe APYroi KoHPUACHINATBHOW HH(POPMALUH, KOTOpasi CTAHOBUTCS €My U3BECTHOMN;

[NPUHUMASI BO BHUMAHUWE, 4ro 4yactoTa NMpOBEACHWUS M MHTEHCHBHOCTH MEPOTPHUATHA,
yKa3aHHBIX B HacrosmieM [IpoTokone, OyayT TOAIepKUBaTbCs HA MHHUMAIbHOM YPOBHE,

COOTBETCTBYIOIIEM II€JIH MOBBIIIEHUS IEHCTBEHHOCTH U 3((EKTUBHOCTH I'apaHTHI ATE€HTCTBA;

HACTOSILMM I'Batemana u AT€HTCTBO COITIACHIIUCH O HUKECTIETYIOILIEM:



CBA3b MEXIY HACTOAILIUM ITPOTOKOJIOM U COI'VTAIIEHUEM O TAPAHTUAX

Cratbs 1

[Homoxxenust CornaimeHus 0 TapaHTHAX TPUMEHSIOTCS K HacTosmemy [IpoTokoiy B Toi Mepe, B
KaKkoil OHH COOTBCTCTBYIOT IOJIOKCHHUAM HACTOALIETO HpOTOKOJIa U COBMECTHUMEBI ¢ HUMHU. B clydae
MPOTUBOpEUHsT Mexay NoJjoxeHusMu COTNAMIeHds O TapaHTUAX M TIOJO0XKEHUSIMH HACTOSIIETO
[IpoTokona mpuUMEHAIOTCS MOJI0XKEeHUs HacTosero [Iporokona.

HPEJOCTABJIEHUE NHO®OPMALIMHN

Cratpg 2

a. I'Batemaina npeaAOCTaBIIACT AFCHTCTBy 3asBJICHUC, COACPIKALIICC:

i)

Vi)

Ob6mree onrcanne W WHPOPMAITHIO, YKA3BIBAIONIYI0 MECTO MPOBEICHUS OTHOCSIIUXCS K
AACPHOMY TOIINIMBHOMY IUKITY HAYYHO-HUCCJICAOBATCIIBCKUX U OIBITHO-KOHCTPYKTOPCKUX
paboT, HEe CBSA3aHHBIX C SJICPHBIM MaTEpPUAIOM, OCYIICCTBISIEMBIX Te-TH00, KOTOPBIC
(hMHAHCHPYIOTCA, TONYYHIM KOHKPETHOE pa3pelieHre WIH KOHTPOJIUPYIOTCS WIIH
OCYILIECTBIISIOTCS OT UMeHU ['BaTemalibl.

OnpeneneHHy0 ATeéHTCTBOM Ha OCHOBE OKHAAE€MOTO IOBBIMICHUS JEHCTBEHHOCTH WIIH
3¢ GEeKTUBHOCTH M COTJIacOBaHHYIO ¢ [Baremanoil WHQOpMaNMIO O Kacarouewncs
rapaHTHH DKCIUTyaTallMOHHOM JESATEIbHOCTH Ha YCTAaHOBKAX M B MECTaX HaXOXKICHUS
BHE YCTaHOBOK, TJie OOBIYHO HCIIONIb3YEeTCs S/IEPHBII MaTepual.

Ob1ee onrcanue KaXI0To 3aHKs Ha KOKIO0H TUIOIIAaKe, BKIIOYas ero UCIoIb30BaHNUE,
U, €CJIHM 3TOr0 HEIOCTATOYHO - OMUCAHUE €r0 COACPKUMOro. ITO OMHCAHHUE BKIIOYACT
KapTy Tako# IUIOIIAIKH.

Onmcanne wmacmTaba omepanuii Ui KaXAOTO MecTa HaXOXKISHHs, HMEIOIIEeTo
OTHOILIEHUE K JIEATEeIbHOCTH, YKa3aHHOU B [Ipunoxennu I k HacTosemy [IpoTokoiy.

Wndopmanuro, yKasbplBaIOIIyI0 MECTO HAaXOXKICHHS, KCIUTyaTallHOHHOE COCTOSIHUE H
OLICHOYHbIE TOJOBHIE IPOM3BOJACTBEHHBIC MOIIHOCTH YPAaHOBBIX PYIOHHKOB U
000raTUTENbHBIX YCTAHOBOK U TOPUEBBIX 000TaTUTENbHBIX YCTAHOBOK U CYIIECTBYIOIINI
roJoBoii 00BEM MPOM3BOJCTBA TAaKMX PYAHHUKOB U OOOTATUTENBHBIX yCTAHOBOK JJISt
I'Baremansl B menoMm. I'Baremana mpenmoctaBisieT MO 3ampocy ATEHTCTBA AaHHBIE O
CYLIECTBYIOLIEM TIOJOBOM 0O0beMe IIPOM3BOJACTBA OTAEIBHOTO PYyIJHHKA MU
oOoraTutensHON ycTtaHOBKH. llpemocrtaBnenue 3Toil nHbopMaIy He TpeOyeT BeACHHUS
noApoOHOTO y4eTa sIIepHOTO MaTepHana.

WudopMaIiio 0THOCHTEILHO HCXOTHOTO MaTepraia, KOTOPBIH ellle He TOCTHT COCTaBa
YHUCTOTHI, KOTOPBIE JENAIOT €r0 MPUTOJHBIM JIJISi U3TOTOBJICHHUSI TOIUTHBA UIIH H30TOITHOTO
00oraIieHus, BKIYAIONIYIO:

a) KOJMYECTBa, XHUMHUYCCKUU COCTaB, MHCIONB30BAHUE WM IMPEANoIaraeMoe
WCTIOJIh30BAHHUE TAKOTO MaTepHala, He3aBHCUMO OT €T0 SIIEPHOTO WK HEesIEPHOTO
WCTIOJB30BAHMA, TS KaXKIOTO MECTa HaxOXACHHS Ha [BaTemane, B KOTOPOM
TakOW MaTepuaq TMPUCYTCTBYET B KOJMYECTBAX, IMPEBBIMAIOIMINX ECATh
METPUYECKHX TOHH ypaHa W/WIM JBaJAlaTh METPUYECKUX TOHH TOpHS, a s
JIPYTHX MECT HaXOXKISHHs C KOJIMYeCTBaMH Oojiee OJHONW METpUYECKOW TOHHHI -
obmree KommuecTBO Juisi I'BareManbsl B IIEJIOM, €CIH 3TO OOIEe KOJIMYECTBO
MIPEBBINIACT JECSITh METPUUCCKUX TOHH YpaHa WM JBaJATh METPUYCCKHX TOHH
topusi. IlpemocraBnenne 3Toit mH(pOpManuu He TpeOyeT BeJAeHHS MOAPOOHOTO
ydera siIepHOTO MaTepHuana;

b) KOJIMYECTBA, XUMHUYECKUHA COCTAaB M IYHKT HA3HAYEHUS KAXKIOM HKCIOPTHOMN
IIOCTABKU U3 I'BaTeManbl TAKOr0 MaTepualla sl KOHKPETHBIX HESACPHBIX LICNIeH B
KOJIMYECTBAX, IPEBbIIIAIONIUX:



vii)

viii)

1) ACCATH METPHUYCCKUX TOHH YpaHa, UJIU [JIA TOCJICA0BATCIbHBIX SKCIIOPTHBIX
INOCTaBOK ypaHa U3 I'BaTeMansl B OJHO U TO KE rocyaapCTrBo, Kaxxaas U3
KOTOPBIX MEHEC NCCATU METPUYCCKHUX TOHH, HO CyMMa KOTOPBIX IIPEBBINIACT
JECATh METPUUCCKUX TOHH B TCUCHHUE I'0Jia;

2) JBaAllaTh METPUYECKUX TOHH TOpHs, WIM JUIsl TOCJHEA0BATEIbHBIX
9KCIOPTHBIX MTOCTABOK TOpHUA U3 I'BaTeMainbl B OHO U TO K€ rOCYAapCTBO,
KaXIasi U3 KOTOPBIX MEHEE IBaAlaTH METPUYECKMX TOHH, HO CyMMa
KOTOPBIX MPEBBIIIAET JBAALATH METPUUYECKUX TOHH B TE€UEHUE IO/1a;

c) KOJIMYECTBa, XMUMHUYECKHH COCTaB, MECTO HAXOXJICHHS B HACTOAIICE BpeMsS U
UCIIOJIb30BAaHUE WIIM MPEANOojaraeMoe HCIHOJIb30BaHUE KaXJAOW HMIIOPTHOH
MmocTaBKH Ha ['Baremany Takoro MaTepuana Jjisi KOHKPETHBIX HESJIEPHBIX IeJieil B
KOJIMYECTBAX, IIPEBBIIAIOITIX

1)  necsaTb METpHUECKUX TOHH ypaHa, WIH IS TIOCIEeA0BAaTEIbHBIX UMITOPTHBIX
IIOCTABOK ypaHa Ha ['Baremally, Kaxjgas M3 KOTOPBIX MEHEE JECSITH
METPUYECKUX TOHH, HO CyMMa KOTOPBIX IIPEBBIIIAET AECATH METPUYECKUX
TOHH B TEUYEHHUE I'0J1a;

2) NBaaIaTh METPUUYECKHX TOHH TOPHS, WIA JUISI TOCIEIOBATCIBHBIX
UMIIOPTHBIX TMOCTABOK TOpusi Ha ['BareMany, Kaxaas W3 KOTOPBIX MEHEe
JIBa/IlIaTH METPUYECKUX TOHH, HO CyMMa KOTOPBIX TPEBHIIAET JBAIAThH
METPHUYECKIX TOHH B TCUCHHUE TO/Ia;

Ipyd TOM TIOHMMAaHUM, 4YTO TMPEACTaBICHHE WHPOPMAIMA O TaKOM MaTepHalle,
MpeTHa3HAYeHHOM IS HEesSJEpHOTO HCIIONB30BaHUsA, IMOCIE TOTO KaK OH JOCTHUTHET
OKOHYATENHHON ()OPMBI CBOETO HEANEPHOTO UCIIOIB30BAHMS, HE TpeOyeTCs.

a) HHOOPMAITMIO OTHOCHTEIHHO KOJHMYECTB, BHAOB HCIOJIL30BAHUSI M MECT
HaXOXKJCHHUS  SJCPHOTO MaTepuana, OCBOOOXKICHHOIO OT TapaHTHi B
COOTBETCTBHHU cO cTaTheil 36 CornameHus o rapaHTUsIX;

b)  wHpOpPMAIHIO OTHOCUTEIHHO KOIHUYECTB (KOTOpas MOXKET UMETh OPMY OLIEHOK) U
BUJIOB HCIIOJIb30BAaHHUSA B KAXKIOM MECTe HAXOXKACHHS SACPHOTO Marepuana,
0CBOOOKIEHHOTO OT TapaHTUH B COOTBETCTBHH cO cTaTheil 35 b) Cornamenus o
rapaHTHAX, HO eIlle He HaXOJILIEerocss B OKOHYATENbHOH (hopMe Ui HEesIepHOTo
HCIIONB30BaHUS, B KOJWYECTBAX, IIPEBHIMIAIONINX YyKa3aHHBIE B CTaTbe 36
Cornamenust o rapaHTusx. llpemocraBieHue 3Todl mHpoOpMauuu He Tpedyer
BEICHUS MTOJIPOOHOTO yUeTa siAEPHOro MaTepHaa.

Wndopmaiiio 0THOCUTEILHO MECTa HaXOXKACHUS WM JalbHeneld oopaboTKu 0TX010B
CpPEeAHEr0 WM  BBICOKOTO  ypOBHA  AKTHUBHOCTH, COAEPXKAIIMX  IUTYyTOHHH,
BBICOKOOOOTAIIEHHBIH YypaH MIM ypaH-233, B OTHOIIEHHWH KOTOPBIX MpHMEHEHHE
rapaHTuii OBUIO TPEKPAIeHO B COOTBETCTBHH cO cTartbeil 11 Cornamenus o rapaHTUsIX.
JList menmm maHHOTO TyHKTa "JanbHeWmas oOpaboTka" He BKIIOYACT IEepPEyHaKOBKY
OTXOMOB WM WX JajbHellllee KOHAWIMOHUPOBAHWE, HE NpeayCcMaTpUBalolIee
paszaerneHus 3JeMEHTOB, Ul XpaHEHHS WK 3aXOPOHEHHS.

Crnenytonyto  MH(GOPMAIMIO OTHOCHTEIBHO  COTJIACOBAHHOTO  OOOpYyJOBaHUS U
HEesIZIPHOr0 MaTepuaia, nepednciieHHbix B [Ipunoxenun II:

a) Mo KaXJIOH OKCIIOPTHOM TocTaBKe U3 ['BaTtemanbl Takoro oOOpyIOBaHHUS U
MaTrepuana; naeHTH(UKanusa,  KOJIWYeCTBO,  MECTO  IPEIroIaraeMoro
UCIIOJIb30BaHUSI B TOCYJapCTBE-TONydaTele M JaTa WIA B COOTBETCTBYIOIIUX
CITyJasx OXHaaeMasi 1aTa dKCIIOPTHOU MMOCTaBKH;

b) 10 KOHKPETHOMY 3ampocy ATreHTCTBa, NOATBEpkAeHUe ['Baremaiol Kak
UMITIOPTUPYIOIIMM TOCYAapcTBOM HH(OpMAINK, NPEAOCTABICHHOW ATEHTCTBY
JIPYTMM TOCYJapCTBOM B OTHOIIEHHWH DOKCIIOPTAa TaKoro oO0OpYIOBaHUS U
Marepuana Ha ['Baremaiy.



X) OOmue TUIaHbl HA MPEACTOSIIUN ACCATUICTHUN TEPUOJ, WUMEIONINE OTHOIICHUE K
Pa3BUTHUIO SAEPHOTO TOIUIMBHOTO MHWKIA (BKJIIOYAs IUIAHUPYEMbIe OTHOCSIIHECS K
SIIEPHOMY TOIJIMBHOMY ITUKITY Hay4YHO-HCCJIEIOBATEILCKUE U OMBITHO-KOHCTPYKTOPCKUE
pa60Tm), Korga OHHU YTBep)KIIeHBI COOTBeTCTBYIOIIII/IMI/I KOMIICTCHTHBIMU OpFaHaMI/I Ha
I'BaTemaie.

I'Baremana mnpumiaraer Bce pasyMHBIE YCHJIHMS, C TeM UYTOOBI IPENOCTaBUTh ATEHTCTBY
CJICYIOIY 0 HH(OPMAITHUIO:

1) of1ee onucanue W MHGOPMALUIO, YKA3bIBAIOIIYI0 MECTO MPOBEACHUS OTHOCSALIMXCS K
A7IEpHOMY TOIUIMBHOMY LUKy Hay4HO-HCCIIEIOBATEIBCKUX U OIBITHO-KOHCTPYKTOPCKUX
paboT, He CBS3aHHBIX C SAOEPHBIM MaTepUalioM, KOTOpbIE KOHKPETHO OTHOCSTCA K
o0oraiieHuto, nepepaboTKe sIEPHOro TOIUIMBA WK K 00paboTKe OTXOJ0B CPEIHEr0 HWIIN
BBICOKOI'O YPOBHSI aKTHBHOCTH, COJEpP’KAaIlMX IUTyTOHWH, BBICOKOOOOTAIIEHHBIN YpaH
Wi ypan-233, OCYIIECTBIISIEeMbIX TI/e-mu00 Ha ['Baremane, HO KOTOphIe He
(UHAHCHPYIOTCS, HE TONYYWIM KOHKPETHOTO pa3pelieHHs] WIH HE KOHTPOJIHPYIOTCS
I'BaTeMarnoii mim He OCYIECTBIAIOTCSA OT UMEeHH I BareMansl. [l nenu JaHHOTO ITyHKTa
"00paboTKka" OTXOMOB CpEIHEro WM BBICOKOTO YpPOBHS AKTUBHOCTHM HE BKIIOYAeT
MEepeyNnakoBKy OTXOAOB WIM HX KOHAMLMOHUPOBAHWE, HE MpedyCcMaTpHUBaioliee
paszaesneHus 3J1eMEHTOB, U1 XPaHEHHUS WIN 3aXOPOHEHHUS.

il)  of0mee omucaHue JACATEIBHOCTH W CBEOCHHS O JIMLE WIM OpraHU3alluy,
OCYLIECTBISIIOIIMX TaKyl0 JESITEIbHOCTH B ONpPENEICHHBIX ATEHTCTBOM MeECTax
HaXOKAEHUS 3a IpeAeiaMu IUIOLIAJKH, KOTOpPbIE, II0 MHEHUIO ATEHTCTBA, MOIJIH OBl
(PyHKITMOHAIBHO OBITH CBS3aHBI C IEATENBHOCTHIO Ha ATOH Tuiomaake. [IpenocraBnenue
Takod MHQOpMaLUU SIBISETCS NPEIMETOM KOHKpETHOro 3ampoca AreHTcrBa. Omna
IIPEIOCTABISIETCS. B KOHCYJIBTAIMU C ATEHTCTBOM U CBOEBPEMEHHO.

ITo 3ampocy ArentctBa ['BaTemana maeT YTOYHEHHS WIH pa3biCHEHHUs J000i MHpOpMaIuy,
MIPEIOCTABICHHON B COOTBETCTBHHU C HACTOSIICH CTaThel, B TOM CTENEHH, B KOTOPOI 3TO UMeeT
OTHOUICHHUE K LIEJIU TapaHTHH.

Cratpa 3

I'Batemana npenocraBnsier AreHTcTBY B TedeHue 180 mHel mocie BCTYIUICHHS B CHILY
Hacrosmero [IpoTokoia nHOpPMAITHIIO, 0 KOTOPOH TOBOPUTCS B cTaThe 2.a 1), iil), iv), V), Vi) a),
vii) ¥ X) ¥ B cTatbe 2.b 1).

I'BaTemara mpenocTaBiseT ATeHTCTBY 10 15 Masi KakJ0ro rojga OOHOBJICHHYIO HH(OPMAIIHIO,
0 KOTOpPOH TOBOPHUTCSI B ITYHKTE a. BBIIIE, 32 IMEPUOMA, OXBATHIBAIOUIMH MPEIILICCTBYIOMINIT
KalleHaapHblid rox. Ecmu paHee mpemocrtaBieHHas wH(opMalms ocraiack 0e3 H3MEHEHHil,
I'Batemana yBemomisieT 00 STOM.

I'Baremara npemocTaBisieT ATEHTCTBY 0 15 Mas KaxI0ro rojaa HHGOPMAIIHIO, OTPEACICHHYIO
B cTaThe 2.a.vi) b) U C), 3a Iepuo/i, OXBATHIBAIOIINN TIPS IICCTBYOIINN KaJICHJAPHBIH IO/,

I'BaTemMana eXEKBapTAIBHO TPEAOCTABISICT ATEHTCTBY HWH(POPMAIMIO, OMNPEACICHHYIO B
cTaThe 2.a.iX) a). OTa mHpOpMAIUA MPEAOCTABIAETCS B TEUCHHE MISCTHACCITH IHEU IOCIe
OKOHYaHHMS KaKIO0ro KBapTasa.

I'Baremana mpenocraBisieT ATEHTCTBY WH(OPMAIUIO, ONpEACIeHHYI0 B cTarbe 2.a.viii), 3a
180 mHe#t mo ocyliecTBICHHWsS AanbHeWmedi o0paboTku, u g0 15Mas Kaxaoro rojua
nHpopMario 00 HW3MEHEHHSX MECT HaXOXACHHS 3a IEePHON, OXBaTHIBAIOIIHI
MPEIUIECTBYIOMINI KaJleHIapHbIN TO/I.

I'Baremana W ATEHTCTBO JOTOBApHBAIOTCS O BPEMEHH M YacTOTE MPEAOCTaBICHUS
rH(pOpMAIUH, OTIPEACTICHHON B CTaThe 2.a.11).

I'BaTemana mpemocTaBisieT ATEHTCTBY HH(OPMAIIHIO, OMPEICIICHHYI0 B CTaThe 2.a.iX) b), B
TEUYCHHUE IIECTUACCATH THEH MOCIIe OCTYIUICHHS 3apoca 0T ATEHTCTRA.



I[OHO.JIHHTEJILHLIFI JOCTYII
Cratpga 4

HI/I)KGCJ'IC,I[YIOHICC IMPUMECHACTCA B CBA3U C OCYHICCTBIICHUEM OOIIOJIHUTCIBHOTO OOCTyIa B

COOTBETCTBUHM CO cTaTthell 5 HacTosero [IpoTokona:

a.

ATEHTCTBO HE CTaBHUT e MEXaHUCTUYCCKU WM CUCTEMATHYCCKHU IPOBEPATH I/IH(bOpMa]_[I/IIO, 0
KOTOpOﬁ TOBOPUTCA B CTATHC 2, OJJHAKO ATEHTCTBO UMEET AOCTYII K:

1) T000MY MECTy HaXOXKIEHHWsS, O KOTOPOM TOBOPHTCS B CTaThe S5.a.1) WM 1i), Ha
BBIOOPOUYHOM OCHOBE C IIENBI0 00ECeueHHs] YBEPEHHOCTH B OTCYTCTBHM HE3asBICHHBIX
SIIEPHOTO MaTepuala u JesITeIbHOCTH;

il)  mo0oMy MecTy HaxOXIEHHS, O KOTOPOM TOBOPUTCS B CTaThe 5.b. Wim c., B LeNsAX
pelICHUs BOIPOCA, CBSI3aHHOTO C TPaBWIBHOCTBIO M IIOJIHOTOM MH(popManuy,
MIPEeIOCTaBICHHON B COOTBETCTBMM CO TaTbeil 2 WJIM B LEIIX YCTpaHEHUS
HECOOTBETCTBUS, CBSI3aHHOTO C 3TOH MH(pOpMaLIUEii;

iil)  mOOOMYy MecTy HaXOXKICHHS, O KOTOPOM TOBOPHUTCS B CTaThe 5.a. iii) B TOH cTereHu, B
KOTOpPOH 3TO HEOOXOAWMO ATEHTCTBY I TOATBEPXKACHHS IS IIeJeH TapaHTHil
3asBJICHUS [ BaTeMalibl 0 cTaTyce yCTaHOBKM MIIM MECTa HaXOXICHHsI BHE YCTaHOBOK, TJIe
paHee OOBIYHO MCIIONIB30BAJICS AAEPHBINA MaTepuall, KaK CHATBIX C 9KCIUTyaTalluu.

i) 3a HCKIIOYEHHWEM CIIydaeB, YKa3aHHBIX B IYHKTE ii) HIDKE, ATEHTCTBO HaIlpaBIIsIET
I'Batemainie npenBaputesbHOE YBEAOMIICHHE O JOCTYIIE MO KpaitHel Mepe 3a 24 yaca;

i) B OTHOIICHWH IOCTyIla K JIOOOMY MECTy Ha IUIOIIAIKe, KOTOPHIH 3aIlpamnBacTcs B
COUYCTAHUU C TOCCIICHUSMHU JUIsl TPOBEPKU WUHGPOPMAIMM O KOHCTPYKLIMHU WIU C
WHCHEKIUAMH JJIs CHEIUANbHBIX [eNeld WM OOBIYHBIMH WHCHEKIUSAMH Ha JTOH
IUIOMIA/IKe, CPOK TMPEABAPUTEIHEHOTO YBEAOMIICHHS, eclid ATEHTCTBO oOpamiaercs ¢
3armpocoM 00 3TOM, COCTaBJISIET, IO KpaliHel Mepe, JBa Jaca, OJIHAKO B UCKITFOUNUTEIIbHBIX
00CTOATENBCTBAX, MOXKET COCTABUTH MEHEE JIBYX YacoB.

HpeI[BapI/ITCJ'II)HOG YBCAOMJICHHUC HAIIPABJILCTCA B IMHUCBMEHHOM BHUAC WU B HCM KOHKPCETHO
YKa3bIBaOTCA IMPUYMHBI OOCTyIIa U OCATCIBHOCTH, KOTOpas OOJDKHA OBITh OCYHIECTBJICHA BO
BPEMs TAKOT'0 JOCTYIIA.

B cnywae Bompoca miau HECOOTBETCTBUS ATEHTCTBO IMpeaocTaBiseT I'BaTremalie BO3MOKHOCTh
JIaTh pa3bsCHEHHE W CIOCOOCTBOBATH DEIISHHIO 3TOTO BOMPOCA WM YCTPAHEHHIO STOTO
HECOOTBETCTBHA. Takas BO3MOXXHOCTh OYZIET IMPemoCTaBIATHCS 10 HAMPaBIICHUS 3ampoca o
JOCTyTIe, €CIIM TOJIBKO ATEHTCTBO HE COYTET, YTO 3aJep>KKa B IPEJOCTAaBICHHM JOCTYIIA,
BO3MOJXKHO, HaHEeCeT yIepO IeNii, ¢ KOTOPOU 3allpaliuBaeTcs STOT AOCTYI. B mobom ciydae
ATEHTCTBO HE JlelaeT KaKUX-THOO BHIBOJOB B OTHOIIEHHWH BOIPOCA MM HECOOTBETCTBHS IO
TeX Mop, oka ['BareMaiie He OyAeT MpenocTaBiicHa Takasi BO3MOYKHOCTb.

Ecnu c 'BaTemaiioit He JOCTUTHYTO MHOM JJOTOBOPEHHOCTH, NOCTYIT OCYLIECTBIIAETCS TOIBKO B
TEUYCHHE OOBIYHOT'O PAbOYETo JIHS.

I'BaTremMana uMeeT mpaBo Ha CONpPOBOXKIEHHE HMHCIEKTOPOB ATEHTCTBA BO BpeMs JOCTyIa
IpencTaBUTeNsIMU ['BaTeMansl TpHU  YCIOBHH, 4YTO O3TO HE 3aJEp’KUBACT BBINOIHEHHE
MHCIIEKTOPaMHU CBOMX (DYHKIUUH WM UHBIM 00pa30M HE TPEMSITCTBYET STOMY.

Cratba 5
I'Batemaina npenocrapiser ATeHTCTBY JOCTYII K:
1) T000MY MECTY Ha IUTOIIA/IKE;

il)  mo0OMy MeCTy HaxOXJICHHUs, OmpeacicHHOMY ['Baremanoii B COOTBETCTBUH CO
cTaTheit 2.a.v)-viii);



iii) JO0OH CHATOW C DJKCIUIyaTallMd YCTaHOBKE WM CHATOMY C OKCIUTyaTallud MECTy
HaXO0>KACHUS BHE YCTAHOBOK, € paHee 0ObIYHO MCIIOIb30BAJICS SACPHBII MaTepHall.

T000MY MeCTy HaXOXJICHHs, ompeneicHHoMy ['BaTemanoil B COOTBETCTBHH CO cTaThel 2.a.1),
cTatbel 2.a.1v), crarbeii 2.a.i1X)b) win crarbei 2.b., TOMUMO T€X, O KOTOPBIX T'OBOPUTCS B
ITyHKTE a.1) BBIIIIE, IPH YCIOBHUH, YTO, €CJIM [ BaTemMalla He UMEET BO3MOXKHOCTHU MPEIOCTABUTh
TakoW JocCTymn, ['BaTeMana mpuiaracT Bce pa3yMHBbIE YCWIHSA JUI1 HE3aMeIUTUTENLHOTO
YIOBJIETBOPEHHUS TPeOOBaHUN ATEHTCTBA C TIOMOIIBIO HHBIX CPEJICTB.

JTr000MYy MECTy HaxOXIEHHS, ONpPEACICeHHOMY ATEHTCTBOM, IOMHUMO T€X MECT HaXOXICHHS, O
KOTOPBIX TOBOPUTCA B IyHKTax a. U b. BBIIIE, B LENIX O0TOOpa Mpod OKpyXarolled cpensl B
KOHKPETHOM MeECT€ HaXOXXICHUS IPH YCIOBHUHM, YTO, eciiu ' Baremana He ©MEET BO3MOXHOCTU
NpeJOCTaBUTh TaKOW JOCTyn, [BaTemana mpuiaraeT Bce pasyMHBIE YCHIMS  IJIs
HEe3aMeUINTEeNIbHOTO  YAOBJIETBOPEHUSI TpPeOOBaHMM ATEHTCTBA B IPUJICKALIMX MECTax
HaXO0>KAEHUS UM C TIOMOILBIO MHBIX CPEJICTB.

Cratpdg 6

HpI/I OCYHICCTBJICHUU  CTAaTbU 5 ArEHTCTBO MOXET BBIIOJIHATH CJICOAYIOIINE BUIBI

ACATCIBbHOCTH

a.

B oTHomeHNH 0OCTyna B COOTBETCTBUM CO CTaThel 5.a.1) WM 1ii): BU3yadbHOE HAOJIOJCHHE,
0TOOp TIPOO OKPYIKAIOIICH CPEllbl; MCIOIB30BAHNUE YCTPOUCTB JIsI OOHAPYKCHUS U H3MEPEHUS
panuaiuu; oreyaTbiBAHUE W MPUMEHEHUE JPYTUX HACHTUPUIUPYIOMNX M YKa3bIBAIOIIUX HA
BMEIIATENILCTBO YCTPOUCTB, ONPECNICHHBIX B JIOMOTHUTENBHBIX MOJOXKECHUSIX; U IPHUMEHECHUE
JIPYrUuX OOBEKTHBHBIX MEp, TEXHHUYECKas OCYIIECTBUMOCTh KOTOPBIX ObLIa MOATBEPXKICHA U
HCTIONB30BaHUE KOTOPBIX ObLIO cornacoBaHo CoOBETOM ympaBnsomuX (B JAajdbHEHIIEM
nMeHyeMbIM "CoBeToM") U TTOCIIe KOHCYJIBTAlln MEXIy ATEHTCTBOM M [ BaTeMaoi.

B oTHOIIEHNH JOCTyMa B COOTBETCTBUM CO CTaThel 5.a.i1): BU3yaibHOE HAOIIOACHUE; MTOICUET
YYETHBIX CIUHUI[ SIICPHOTO MaTepualia; Hepaspyllaroline HW3MEpeHus u oTOop mpol;
WCTIONBb30BaHUE YCTPOWCTB Ui OOHApYXKEHUS W HM3MEPEHUsS paJfalid; W3YYeHHUE YUYETHBIX
JOKYMEHTOB, KacaloIIMXCsl KOJMYECTBA, NMPOUCXOXKICHUS M pa3MelIeHus] Marepuaia; oTOop
mpo0 OKpyKaromiel cpepl; W NPUMEHEHUE JAPYTUX OOBEKTHBHBIX MeEp, TEXHUYECKas
OCYIIECTBUMOCTh KOTOPBIX OBUIa TOATBEpXKIEHAa U WCIONB30BAaHWE KOTOPBIX OBLIO
coriacoBaHo COBETOM U MOCTIe KOHCYIbTAITUH MEX Ty ATEHTCTBOM U I BaTemaioii.

B oTHOIIEHUU OCTYIa B COOTBETCTBHHU CO CTaThei 5.b. BU3yanbHOE HaOIr0ACHKE; 0TOOP TPOO
OKpYKaroIIel Cpe/ibl; UCIOIb30BaHUE YCTPOUCTB /il OOHAPYKCHUS U U3MEPCHHUsSI pajfalliu;
M3yUYeHHUE KacalomUXCs TapaHTUH IPOU3BOJICTBEHHBIX W OTTPY309HBIX YICTHBIX TOKYMEHTOB; 1
MPUMEHEHUE JPYTrMX OOBEKTHBHBIX MeEp, TEXHUYECKas OCYIIECTBUMOCTh KOTOPBIX ObLia
MOATBEPXKJCHA M HCIOJB30BAaHUE KOTOPBIX ObUIO coriacoBaHo CoOBETOM | IOCIHE
KOHCYJNbTAllMM MeXOy AreHTCTBOM U [ BaTeManoil.

B oTHOMmEHNN q0CTyNa B COOTBETCTBUU CO CTaThel 5.¢.: 0TOOp MpoO OKpyKaromeit cpeapl U B
ClIyyae, €Cli pe3yJbTaThl HE MO3BOJISIOT PEIIMTh BOIPOC WM YCTPAHUTH HECOOTBETCTBHE B
MECTe HaXOXIEHHUS, OINpEAeIeHHOM ATEHTCTBOM B COOTBETCTBHHM CO CTaTheil 5.c.,
WCTONb30BaHME B OJTOM MECTE€ HAXOXKICHHUS BU3YalbHOTO HAONONSHUS, YCTPOWCTB IS
0oOHApYKEHHUS U U3MEPECHUS paJMallii U MPUMEHEHHE 110 COrIacCOBaHMI0 MexXAy [ Baremason u
ATEHTCTBOM JIpyTHX OOBbEKTUBHBIX MEp.

Cratpsa 7

I[lo mpocebe I'Baremansl AreHTCTBO U ['BaTemana JOroBapMBAIOTCS B OTHOLICHUU
perynupyeMoro JnocTyma B pamkax HacTosmero IIpoTokona ¢ menpio NpeaoTBpaLIeHUS
PACKpBITHS YyBCTBUTEIBHOW C TOYKM 3pPEHUS SANIEPHOTO paclpoCTpaHeHUs HHGOpMaIu,
BBITIOJTHEHUS TpeOOoBaHWH 0€301MacHOCTH WM (PH3UICCKON 3alTUTHI WK C METbI0 00ecITeueHUs



3alIUTBl HAaxXOJIICHcs B YacTHOW COOCTBEHHOCTH WJIM KOMMEPYECKH YyBCTBUTEIBHON
nHopmarmu. Takue IOTOBOPEHHOCTH HE MPEHSTCTBYIOT ATEHTCTBY OCYIIECTBIATH
TeATeIbHOCTD, KOTOPAs SBIISETCS HEOOXOIUMOH Ut oOecriedeH st yOeTnTenbHON yBepeHHOCTH
B OTCYTCTBUH HE3asBJICHHBIX SAJEPHOTO MaTepHalla H JCITEIIbHOCTH B COOTBETCTBYIOIIEM MECTE
HaXOKAEHUS, BKIIIOYAs pelIeHHe JII000ro BOMpoca, OTHOCSIIETOC K MPaBUIIBHOCTH H TTOJIHOTE
nHopMaIM, O KOTOpOH TOBOPHUTCS B CTaTbe 2, WIM YCTpPAaHEHHE HECOOTBETCTBH,
OTHOCSIIIErocs K 9TOH HH(pOpPMAaLIUH.

b. I'BaTemana MOXXET TpPH TNPeNOCTaBICHUH WHPOPMAIMH, O KOTOPOH TOBOPUTCS B CTaThe 2,
WHPOPMUPOBaTh ATEHTCTBO O MECTax Ha IUIOMIAJKE WJIM B MECTe HaXOXIEHHs, Ha KOTOPBIX
MOJKET IIPUMEHSATHCS PETYINPYEMBIH JOCTYII.

C. Jlo BcTyruieHWs B CHIIy JIOOBIX HEOOXOAMMBIX JIOTOMHUTENBHBIX IOJOXKEHUH | 'Baremana
MOXET MPUOETHYTh K PEryJIMPOBAHHIO JOCTYIa B COOTBETCTBHU C TMOJOXEHUSIMH MYHKTA a.
BEIIIIE.

Cratbs 8

Huuro B Hactosimem IIporokosnie He mpensarcTByeT ['Baremalie mpenocTaBisiTb ATEHTCTBY
OOCTYII K MECTaM HaXOXICHUA B HOIIOJITHCHHE K TCM, O KOTOPBIX I'OBOPUTCA B CTAThAX 5n 9, 501050
MpOCUTh ATEHTCTBO O MPOBEICHUU NEATECIBHOCTH MO MPOBEPKE B KOHKPETHOM MECTE HAXOXKICHHUS.
ATEHTCTBO HE3aMeTUTENFHO TpUIIaraeT BCe pa3syMHBIC YCHIIMS JUIsl OCYIIECTBICHUS NEHCTBHIA B
COOTBETCTBHH C TaKOH TTPOCHOOM.

Cratpg 9

I'Baremana mpenocraBisieT ATEHTCTBY JOCTYII K MECTaM HaxOXAEHUS, OINpPEAeIEHHBIM
ATeHTCTBOM Aj1s1 0TOOpa Mpo0 OKpY’KAaroWIeH cpelbl HAa OOIIMPHONW TEPPUTOPHH, IPU YCIOBUH, YTO
ecinu I'BateMarna He MMeeT BO3MOXKHOCTH IIPEAOCTABUTh TAKOH AOCTYI, TO I'BaTemana mpuiaraer Bce
pasyMHBIE yCWIMs Uil YAOBJIETBOPEHUS TpeOOBaHMH ATEHTCTBa B albTEPHATUBHBIX MECTax
HaxOKAEHUs. ATEHTCTBO He 3allpalllMBaeT TaKOW AOCTYI 10 TeX IOp, T0Ka 0TOOp Mpod OKpy Karomwei
cpezbl Ha OOIIMPHON TEPPUTOPHUHU U NMPOLELYyPHBIE MEPHI ATl €r0 IpoBeaeHus: He 0100peHsl CoBeToM
Y He MPOBEICHBI KOHCYIBTAIIUN MEXAY ATEHTCTBOM U | BaTemarnoii.

Cratbpsa 10
ArenrctBo nH(OpMupyeT ['BaTemany o:

a. HesTenbHOCTH, OCYIIECTBICHHON B paMKax Hactosmero [Iporokona, BKkitoyas qesTeIbHOCTh B
OTHOIIECHUH JIOOBIX BOIIPOCOB FJIH HECOOTBETCTBHH, KOTOPHIE ATEHTCTBO JIOBEJIO O CBEICHUS
I'BaTemansbl, B mpezenax IMISCTHICCATH JHEH TOCIE OCYIIECTBICHUS ATEHTCTBOM 3TOM
JIeATEIbHOCTH.

b. PCSy.TILTaTaX JACATCIBHOCTH B OTHOIICHHH TTFIOOBIX BOIIPOCOB WJIA HeCOOTBeTCTBHﬁ, KOTOp&BIC
AreHTcTBO JOBCJIO JO CBCIACHMUSA FBaTeMaJ'H:I, 10 BO3MOXXHOCTHU CKOpEC, HO B II000M cjlydac B
TCUCHUC TpUALATU Z[Heﬁ MOCJIC MOJYUCHUA ATCEHTCTBOM 3THX PE3yIbTATOB.

C. BLIBO,Z[aX, KOTOpPBIE OHO COCJIAJI0O B PE3IYyJIbTATC CBOEH NIESITEITPHOCTH B COOTBETCTBHUH C
HaCTOAIIUM HpOTOKOHOM. Takue BBIBOIBI OpEeaAOCTaBIIAIOTCA €KETOAHO.

HA3HAYEHUWE UHCIIEKTOPOB ATEHTCTBA
Cratbsa 11

a. 1) I'enepanbublii aupexTop yBemomisier I'Baremany o6 yrtBepxknaeHun CoBeToM JTH000TO
JOJDKHOCTHOTO JIMIa ATEHTCTBA B Ka4eCTBE MHCIIEKTOpa 1o rapantusM. Eciu ['Baremana
HE W3BeIIaeT ['eHepasbHOTO IUPEKTOpa O CBOEM OTKJIOHCHHH TAaKOTO JOJDKHOCTHOTO
JUIa KaKk WHCIEKTopa Juisi ['BaTemaibl B TEUCHHUE TPEX MECSIEB IOCIE IONyUCHHS
yBenoMieHusT 00 yTBepkaeHnu CoOBETOM, HMHCIEKTOP, O KOTOPOM TakuM o00pa3oM
yBenomieHa [ Baremana, cunraercs Ha3Ha4YeHHBIM Ha [ Batemany;



ii)  I'eHepanbHBII JUPEKTOP, ACHCTBYS B OTBET Ha MPOChOy I BaTeManbl WM 0 COOCTBEHHOM
WHULMATHBE, HE3aMeAJIUTENbHO HHpopMmupyeT [Baremany o0 OT3bIBe Ha3zHauYCHHMS
J1000r0 JOIKHOCTHOTO JIMLA B KaYeCTBE MHCIIEKTOpa I [ BaTemarsl.

b. YBenoMieHne, 0 KOTOPOM T'OBOPHUTCA B ITyHKTE a. BEINIE, CIUTAETCS MOTydeHHBIM [ BaTemamnoin
4yepe3 ceMb NHEH Tociie JaThl HampaBleHUsS ATEHTCTBOM TaKOTO yBeIOMJICHHS | 'Baremane
3aKa3HOU KOPPECIOHACHIINEH.

BU3bI
Cratbsa 12

I'baremana B TeueHHE OJHOTO Mecslla IIOCJIE IOJIydyeHHs 3ampoca 00 3TOM B Cilydae
HEOOXOOMMOCTH TPENOCTaBIIsICT YKa3aHHOMY B TakOM 3alpoce Ha3HAUY€HHOMY HHCIEKTOpY
COOTBETCTBYIOIYI0 MHOTOKDAaTHYIO BBE3AHYIO/BBIC3AHYIO H(WIM) TPAaH3UTHYIO BHU3bI, KOTOpBIC
TpeOyroTcst Uid 00ECIedeHUs] MHCIEKTOPY BO3MOMKHOCTH BBbE3Aa M NpeObIBaHUS HAa TEPPUTOPUU
I'Baremansl B 1ensx BeiodHeHUs ero(ee) GyHkumid. JIroOble 3anpolnieHHbIe BU3bI ICHCTBUTENBHEI B
TE4YEeHHE HEe MEHee OJHOTO Irojia U B cliyyae HEOOXOAWMOCTH BO30OHOBISIIOTCS B TEUEHHE IEPHOAA
Ha3HA4YeHUs MHCIIEKTOpa Ha ['BaTemairy.

JOMNOJHUTEJIbHBIE TOJOXEHMU S
Cratpg 13

a. B Tex CllydasaX, Korjga I'BaTteMaiia i ATeHTCTBO YKa3bIBarOT Ha HGO6XOI{I/IMOCTI) OIpeaACInNTb
B ﬂOHOHHI/ITeJ'IBHBIX IIOJIOKCHUAX, KaKUM 06pa30M CJICAYCT NMPUMCHATL MEPHbI, U3JI0KCHHBIC B
HaCTOAIIEM HpOTOKOJIe, I'BateManma m ATEHTCTBO COIVIaCOBBIBAIOT TaKHE I[OHOJ'IHI/ITCJ'ILHBIG
IIOJIOKCHHA B TCUCHHC JCBAHOCTA I[Hei/‘l IIOCJIE€ BCTYIUICHHA B CHUIIy HACTOAMLIETO HpOTOKOJIa
niiv, B TCX ClIydadX, KOrjga yKa3aHuc Ha HeO6XO,E[I/IMOCTB TaKHuX ,HOHOJ'IHI/ITCJ'IBHLIX MOJIOKCHU I
JAAacTCA MOCJIC BCTYIUJICHUSA B CUIIY HACTOALICTO HpOTOKOJIa, - B TCUCHHUEC NCBAHOCTA ,Z[Hefl ocCJIC
JaThbl TAKOI'0 YKasaHU.

b. Jlo BCTyIUIGHHS B CHIIy JIIOOBIX HEOOXOAMMBIX JOMOJHHUTEIBHBIX MOJOXKEHHH ATEHTCTBO
HMMeeT MPaBo MPUMEHSTH MEPhI, U3NI0KEHHBIE B HacTosAieM [Iporokoe.

CUCTEMBI CBSA3U
Cratpsa 14

a. I'Baremana maet paspelieHue ATEHTCTBY CBOOOJHO HCIIONIB30BaTh I CIYXKCOHBIX Ieiei
CUCTEMBI CBSI3M MEXAy WHCIIEKTOpaMu AreHTcTBa Ha [Bartemane u lleHTpanbHBIMU
yUpexxIeHUsIMI ATeHTCTBa W/min PernoHansHeIMH OI0pO, BKITIOYAs Tiepejady B HEAaBTOHOMHOM
WIKM aBTOHOMHOM pEXuMe HH(OpPMAalWuU, IMOCTYMAIOMIeH OT YCTPOWCTB, YCTaHOBJICHHBIX
ATEHTCTBOM B LENSIX COXpaHeHWs W(Win) HAONMIOJCHHUS WM W3MEPEHHSA, W O00ecleYrBacT
3alIUTy TaKOW CBS3W. ATEHTCTBO TIIOclie KOHCyjdbTaluid c I['Baremasnol uMeeT mpaBo
HCIIOJIb30BaTh YCTAHOBJICHHBIC Ha MCXKXAYHApPOJHOM YPOBHE CUCTCMBIL HpﬂMOﬁ CBsI3HU, BKJIXOYast
CIyTHUKOBBIE CUCTEMBI U IPyTHE BUABI JaJIbHEH CBS3M, HE UCMOIb3yeMble Ha ['Baremane. Ilo
mpockOe ['BareManbl wiau ATeHTCTBA MOAPOOHOCTH, KacCarOIIUECS OCYIISCTBICHHS 3TOTO
IIYHKTa B OTHOLICHUMU IEpE€Aadd B HCABTOHOMHOM HWJIM aBTOHOMHOM PEKUME I/IH(i)OpMaIlI/II/I,
MOCTYNArOIIed OT YCTAaHOBJICHHBIX ATEHTCTBOM YCTPONCTB COXpaHCHUs W(WMJIH) HAOIIOJICHUS
WJIM U3MEPEHHSI, OTIPEACTSAIOTCS B JOTTOIHUTENEHBIX TOJIOXKECHHSIX.

b. [Ipu ycTaHOBIECHUU CBS3H U Tiepenave HHGOpMAIINH, Kak 3TO NPEeyCMaTPUBACTCs B MYHKTE a.
BBIIIIE, HAJUICKAIIUM 00pa30M  YYHTHIBACTCS HEOOXOJUMOCTh OOCCIICUCHUS  3al[UThI
HHPOPMAITUHY, SIBIAIOMICHCS 00BEKTOM COOCTBEHHOCTH, WM KOMMEPUYECKH YYBCTBHUTEIBHOU
nHpOpMaIMU WIK TOW HWH(POpPMAIMH O KOHCTPYKIHH, KOTOopyro I'BaTtemama cumrtaer ocobo
YyBCTBUTEIBHOM.



SAIIIUTA KOH(I)I/II[EHIII/IAJILHOﬁ HH®OPMALINA
Cratbs 15

ATEHTCTBO MOIEPKUBAET CTPOTHH pexnM obecriedeHns 3(p(PEeKTHBHOM 3aIUTHI OT PACKPHITHS
KOMMEPUYECKHX, TEXHOJIOTHYECKUX M MPOMBIIIICHHBIX CEKPETOB U JAPYroi KOHPHICHIHATEHON
nH(pOpPMAIUH, KOTOPhIE CTAHOBATCS €My M3BECTHBIMH, BKIIIOUYAs TaKyl0 WH(HOPMAIIHIO, KOTOpast
CTAHOBUTCS U3BECTHOM ATEHTCTBY B XOJI€ OCYILIECTBICHUS HacTosiero [Iporokona.

PC)KI/IM, O KOTOPOM TOBOPHUTCA B IIYHKTC 4. BBIIIC, BKIOYACT, B YACTHOCTH, IIOJIOKCHUA,
OTHOCAIIUECA K:

1) OOIIMM TPUHITUITIAM ¥ CBSI3aHHBIM C HIMH MepaM Mo O0palieHuo ¢ KOH(PUACHITUAIEHOMI
nHpOpMaIei;

il)  ycIOBHIM HaiiMa mepcoHaja, KacarolMcs 3alIuThl KOHQUASHIHAIbHON HHPOPMAaLUH;

iii) mTpouemypaM B  ciydasX ~HapyOIeHWH WM  TpeArojiaraeMblX  HapyLICHUH
KOH(QHICHINAIEHOCTH.

PC)KI/IM, 0O KOTOPOM TOBOPHUTCA B IIYHKTC a. BBINIC, YTBCPXKIACTCA W TMCPUOJUYCCKHU
paccMaTpuBacCTCA CoseToM.

IMPUJIOKEHUSA
Cratpsa 16

[Ipunoxenuss k Hacrosmemy I[IpoTokony SBISIOTCS €ro HEOTHEMIIEMOM dacThlo.  3a
WCKIIIOYCHUEM IIeicii BHeceHHWs mompaBok B Ilpuioxkenus, tepmuH "l[Iporokon", kak oH
yIoTpeOIIIeTCS B HACTOSIIEM TOKyMEHTe, o3HadaeT [Iporokon u [IpunoxeHus, BMECTE B3ATHIE.

B nepeueHp BHIIOB IESATENBHOCTH, YKa3aHHBIX B [Ipuiioskenuu I, u nepeyeHb 000pyA0BaHUS H
MaTepuana, ykasaHHbix B IIpunoxkenuu II, CoBeToM MOTYT BHOCHUTHCS TOMPABKU TIO
pekoMeHaIuu co3nanaoil CoBeToM paboueli rpyIImbl SKCTIIEPTOB OTKPHITOTO cocTaBa. Jlrobas
TakKas IOoIMpaBKa BCTYIACT B CHITY Yepe3 YeThIpe Mecslia rocie ee npuHsaTist CoBETOM.

BCTYIIVIEHUE B CUJIY
Cratps 17

Hactosmmit IIporokon BCTymaeT B cuily B J€Hb, KOTJa ATeHTCTBO MOJYYHT OT I'BaTemaisl
MUCBbMEHHOE YBEIOMJICHHE O TOM, 4YTO 3aKOHOAATENbHBIE W/WIM KOHCTHTYLHOHHBIE
TpeboBanus I BaTemasbl, HEOOXOIUMBIE ISl BCTYIUICHHS B CUILY, BBITIOJIHEHBI.

['eHepanbHBI JUPEKTOpP HE3AMENIUTENHFHO HHPOPMHUPYET BCE TOCYIAPCTBA - WICHH ATEHTCTBA
0 mo00M 3asBJICHHU O MPHMEHEHWH HacTtosmero [Iporokona Ha BpeMEHHOI OCHOBE M O €ro
BCTYIIJICHHUU B CUITY.
OITPEAEJIEHUSA
Cratha 18
s ueneit nacrosiero IIporokona:
OtHocsmuecss K SACPHOMY TOIUIMBHOMY ITMKAY HAayYHO-HUCCIEOBATEILCKUE W OMIBITHO-

KOHCTPYKTOPCKHE pabOThl 03HAYAIOT JACATEILHOCTh, KOTOPask KOHKPETHO OTHOCHUTCS K JTIOOOMY
aCIIeKTy pa3pabOTKH MpOoIlecca WA CHCTEMBI JTI000TO U3 CIEAYIONIETO:

- KOHBEPCHH SAEPHOr0 MaTepHaa,

- 060F3.H.ICHI/I}I AACPpHOro MaTepuala,



- W3TOTOBJICHUS SIIEPHOTO TOILIMBA,
- PEaKTOpOB,

- KPUTHIECKUX COOPOK,

- nepepaboTKH SIepHOTO TOIUINBA,

- 00paboTKM (He BKIIOYAas NEpeyNaKkoBKH WIM KOHIULIMOHUPOBAHMSA, HE
MpeIyCMaTPUBAIOIIETO  pa3felieHHs]  JJIEeMEHTOB, JUIS  XpaHeHWs WA
3aXOpOHEHHUS) OTXOJOB CpPEJHETr0 WJIM BBICOKOTO YPOBHSA AaKTHBHOCTH,
COZEpIKaIIMX TUTYyTOHHI, BRICOKOOOOTaIIeHHBIN ypaH WK ypaH-233,

HO HE BKJIIOYAIOT ACSITEIHHOCTh, OTHOCSIIYIOCS K TEOPETHYECKHM WiH (hyHIaMEHTAIbHBIM
Hay4YHBIM HCCIEOBAaHUSM WM K Hay9YHO-HCCIIEIOBATEIHCKUM W OIBITHO-KOHCTPYKTOPCKHM
paboTaM 1O  NPOMBIIIICHHBIM  TPUMCHCHHSM  PaJUOM30TONOB,  MEIUIIUHCKUM,
TUIPOJIOTHYECKAM M CEeNbCKOXO3SMCTBEHHBIM NPUMEHEHHSIM, W3YyYCHUIO IIOCIEICTBUMA IS
3IOPOBBS M OKPYKAIOIIEH Cpebl ¥ TI0 YCOBEPIIIEHCTBOBAHHUIO TEXHHYECKOTO 00CTYKUBAHMSL.

Ilnonmagka oO3HA4YaeT TEPPUTOPUIO, TPAHUIBI KOTOPOM ompeAeneHsl ['Baremano B
COOTBETCTBYIONICH WHGpOpPMAIMH O KOHCTPYKIIMM YCTAHOBKH, BKJIIOYAsh OCTAHOBJICHHYIO
YCTaHOBKY, a TaKkkKe B COOTBETCTBYIOIIEH MH(OPMAIIUN O MECTE HaXOXXICHHUS BHE YCTaHOBOK,
rjae OOBIYHO UCIOJB3YETCSA SACPHBIA MaTepHall, BKIIOUYas 3aKPhITOC MECTO HAXOXKICHHs BHE
YCTaHOBOK, TJi¢ OOBIYHO HCHOIB30BAICS SJICPHBIH MaTepuayi (KOTOpPhIE OrPaHUYHUBAIOTCS
MECTaMH HaXOXJCHUs, TNl UMEIOTCS TOpsSYre KamMephl WM OCYIIECTBISIACH NEATEIBHOCTD,
CBs3aHHAs C KOHBEpPCHEH, oOorameHHeM, H3TOTOBJICHHEM MM IepepaboTKOi TOIIMBA).
[Tnomanka BKIFOYAET TaKkKe BCE OOBEKTHI, COBMECTHO Pa3MEIICHHBIC C YIIOMSHYTBIMU BBIIIIC
YCTaHOBKOM WIJIM MECTOM HaXOXXICHHS, C IIeNbI0 TPEIOCTABICHUS WU MCIIONb30BaHUS
CYIIECTBEHHBIX CPEACTB O0OECIICUCHUs, BKITIOYAS: ropssaue Kamepel s 00paboTKH
00JIy4eHHBIX MAaTEpUaIOB, HE COJICPIKAIIMX SACPHBIM MaTepual; YCTAaHOBKU IUIsi 00pabOTKH,
XpaHEeHUS W 3aXOpPOHCHHS OTXOJIOB, a TakKKe 3/aHus, CBA3aHHBIC C COTJIACOBAHHOW
JeSTeFHOCTRIO, OIIpeIeIeHHOH [ BaTeMarnoll B COOTBETCTBUU CO CTaThel 2.a.1v) BHIIIE.

CasTasg ¢ OKCIITyaTallui YCTAaHOBKA HJIM CHATOC C OJKCIUTyaTalluM MECTO HaXOXKIACHHUA BHEC
YCTAHOBOK O3HA4YarOT O0OBEKT WM MECTO HaXO0XICHUA, HAa KOTOPbIX ACMOHTHPOBAHLI HJIN

C/IeNaHbl HEMPHUTOTHBIMK K OKCIUTyaTallid OCTAaBINHECS KOHCTPYKIMH W 00O0pyIOBaHHE,
Ba)XHBIE IS ee(ero) HWCITONb30BaHUA, TaK YTO OHA(OHO) HE HCHONB3YCTCS I XpaHCHUS
SIEPHOTO MaTepuaja M He MOXKET Jajiee HCIOJb30BaThCS sl OOpalleHHs C SACPHBIM
MaTepUaioM, ero 00pabOTKH MM HCITOJIL30BaHUS.

OcTaHOBIICHHAS YCTAHOBKA HJIM 3aKpPBITOC MECTO HAXOXJIACHHA BHC YCTAHOBOK O3Ha4daroT
00BEKT MM MECTO HaX0XACHUA, SKCIUTyaTallusd KOTOPBIX MNPEKpallceHa WU U3 KOTOPBIX HU3IBAT
H,E[epHI:II;'I Martepuall, HO KOTOPbIC HE CHATHI C SKCILTyaTaluu.

BricokooboraieHHbI ypaH o3HayaeT ypaH ¢ o0oramieHueM 1o u3oromy ypas-235 20% win
BBIIIIE.

OT10op mpob oKpysKaromieil cpefbl B KOHKPETHOM MECTe HaxOXJeHHS O3HadaeT oTOOp mpod
OKpy>Karoleil cpenpl (HampuMep, BO3AyXa, BOIbI, PACTUTEILHOCTH, MOYBHI, 3arpsi3HEHUI) B
OIIPEIECICHHOM ATEHTCTBOM MECTE HaXOXKACHHUS M HEMOCPEICTBEHHON OJIM30CTH OT HEro C
LENBI0 CONCHCTBUSL ATEHTCTBY B TOATOTOBKE BBIBOJOB OO0 OTCYTCTBHM HE3asBICHHBIX
SIIEPHOT0 MaTepuasa Uil sIIepHOH IEeATEIbHOCTH B 3TOM OIPEIETIEHHOM MECTE HaXOXACHUS.

Otb6op 1pob okpyxkammied cpenbl Ha OOMMPHOW TEPPUTOPUU O3Ha4daeT oTOop mpod
OKpY>Karomei cpeapl (HampuMmep, BO3AyXa, BOABI, PACTUTEILHOCTH, MOYBHI, 3arpsS3HCHUN) B
psAAe ONpeACNCHHBIX ATEHTCTBOM MECT HAXOXJCHHUS C IEIbl0 COJCHCTBUS ATEHTCTBY B
MOATOTOBKE BBHIBOJOB 00 OTCYTCTBHUHM HE3asABICHHBIX SIEPHOTO MaTepuajia MW SAepHOU
JEATETHPHOCTH Ha OOITUPHON TEPPUTOPHH.
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SlnepHbIf MaTepuan COTJIACHO OIPENCICHUI0, TaHHOMY B cTaThe XX YcTaBa, 03Ha4yaeT Jio0oi
WCXOIHBIH MaTepuall WM 000 CcHenuanbHBIA pacIeTUIIoNUiicss Marepuan.  TepMuH
"HCXOMHBIN MaTepuan" He MOJDKEH TOJIKOBATHCSA KaK MPUMEHSIOMUNCS K PyJe WA OTXO0IaM
pyael. Jlioboe ompenenenne, manHoe COBETOM B COOTBETCTBUU cO cTartheid XX Ycrama
ATEHTCTBa TOCIEe BCTYIUICHUS B CHIIy Hactosmero IIporokona, KOTopoe pacHIMpseT CIUCOK
MAaTepUaliOB, CUMUTAIOIIMXCS HCXOJHBIM MaTEPUAJIOM WA CIEIUaIbHBIM PaCIICIUISIONIUMCS
MaTepualioM, BCTYNAE€T B CWIY B COOTBETCTBMM C HacTOSUM [IpOTOKOJIOM TOJBKO MOCIE
npuHaTus ['Batemaon.

YcTaHoBKa 03HAYaACT:

1) peakTop, KpPUTHYCCKYIO COOpKy, 3aBOJ IO KOHBEPCHH, 3aBOJ II0 HW3TOTOBJICHHIO,
nepepadaThIBAIOIYI0 YCTAHOBKY, YCTAHOBKY ISl pa3JIeICHUs U30TOIOB MM OTACIBHOE
XPpaHUJIHIIE, WA

i)  mo00e MEeCTO HaXOXKICHHWS, TAe OOBIYHO WCIIONB3YeTCS SICPHBIM MarepHal B
KOJINYECTBAX, MPEBBIMIAOIINX OJUH d3PPEKTUBHBINA KUIOTPAMM.

MecTo Haxo/IeHHsI BHE YCTAaHOBOK O3HAUYaeT 000K OOBEKT WM JII000E MECTO HaXOXKICHHUS,
KOTOpbIE HE SIBIAIOTCS YCTAaHOBKOH, M TIe OOBIYHO HCIOJB3YETCsS SACPHBIM Marepuan B
KOJINYECTBAX, PABHBIX OJJHOMY 3(p(PEeKTHBHOMY KHJIOTpaMMy WM MEHEE.
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COBEPIIEHO B r. I'Baremana, Pecnybnuka ['Batemana, 14 mexabpst 2001 roma B aBYX
SK3EMIUISIPaX Ha UCIAHCKOM S3bIKE, IPU 3TOM 00a TeKCTa SBISIFOTCS PAaBHO Ay TCHTUYHBIMU.

3a PECIIYBJIMKY 'BATEMAJIA:

(TIoamuIcH)

Payns Oamyrmo Apumira CeppaHo
MUHUCTp SHEPTETUKHU U TOPHOAOOBIBAIOIICH
MTPOMBIIIUIEHHOCTH

3a MEXTYHAPOJTHOE ATEHTCTBO
10 ATOMHOU SHEPI'MU:

(mommuce)

Moxamen Onsbapaneit
I'enepanbHbIil IUpEKTOP



[MPUJIOKEHMUE I

[EPEYEHb BUJIOB JEATEJIBHOCTH, O KOTOPBIX TOBOPUTCA B CTATBE 2.a.iv)
HACTOSLIEIO [TIPOTOKOJIA

1) H3roTtoBieHue poTOPHBIX TPYO i HEeHTpUYT MK cOOpKa Ta30BBIX LEHTPHPYT.

PotopHble TpyOBI 11 IEHTPUGYT O3HAYAIOT TOHKOCTEHHBIC IMJIMHAPHI, OIMHCAHIE KOTOPBIX
npuBeaeHo B pazaene 5.1.1 b) [punoxenus I1.

l'azoBble LeHTPUQYIU O3HAYAIOT LHEHTPH(YTH, ONMUCAHUE KOTOPBIX MPHBEICHO BO BBOJHOM
3aMedaHuu K paszaeny 5.1 [lpunoxenus II.

i) WsrotoBnenue qudQy3noHHBIX OapbepoB.

Juddysnonnpie OGapbepbl 03HAYAIOT TOHKHE NOPHUCTHIE (QHIBTPBI, OMHCAHHE KOTOPBIX
npusesieHo B pazaene 5.3.1 a) [Ipunoxenus 11.

i) NsroTtosiieHre uim cOOpKa CHCTEM, UCITOJIB3YOIINX JTa3ephl.

CuCTeMBbl, HCHONB3YIOIIME Ja3€pbl, O3HAYAIOT CUCTEMBI, BKIIOYAIOUIME TE€ MPEIMETH,
OIMCaHUe KOTOPBIX IPUBENEHO B pasaeie 5.7 Ilpunoxenus II.

iv) NzroTtosnenne wim cOOpKa dMIEKTPOMArHUTHEIX CEMapaTOPOB H30TOIIOB.

DJIeKTPOMAarHUTHBIE CeNapaTophl H30TONOB O3HAYAIOT T€ MPEIMETHI, O KOTOPHIX TOBOPHUTCA B
pasnene 5.9.1 Ilpunoxenus Il u xKoTopbie comep’aT UCTOYHUKU HOHOB, OMUCAHUE KOTOPBIX
npuBesieHo B pazaene 5.9.1 a) [Ipunoxenus 11.

V) NzroroBnenune mim cOOpKa KOJIOHH MM 3KCTPAKIIHOHHOTO 000PyA0BaHUS.

KoOIOHHBI MJIM 3KCTPAKIIMOHHOE 000PYAOBaHUE O3HAYAIOT T€ MPEAMETHI, OMUCAHUE 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 IIpunoxenus II.

vi) H3roToBieHue pa3leNUTENbHBIX COMENl WIH BHUXPEBBIX TPYOOK LIS a’3pOAMHAMHYECKOTO
oOorarieHus.

PasnenurenbHble COIUIA WIIM BHUXPEBbIC TPYOKM JUis a’pOJAMHAMHYECKOTO O0OralieHus
03HAYAIOT pa3JIeNIUTENbHBIE COMJIa W BUXPEBBbIE TPYOKH, OMUCAHHWE KOTOPHIX NPUBEIACHO
COOTBETCTBEHHO B paznenax 5.5.1 u 5.5.2 [Ipunoxenus II.

vii) UsroroBnenune mmm cOOpka CUCTEM TeHEpAIMH yPaHOBOH TJIA3MEI.

Cucrembl TeHepallMd YpaHOBOM IJIa3Mbl O3HA4yarOT CHUCTEMBI JJIi TE€HEpallud ypaHOBOH
IJ1a3Mbl, ONMCAaHUE KOTOPBIX MpuBeAeHO B pazzaeine 5.8.3 Ilpunoxenus I1.

viii)  M3roroBiieHue MUPKOHUEBHIX TPYO.

LlupkoHueBble TpYyObl O3HAYalOT TPYOBI, OMHCAaHUE KOTOPBIX IPHBEACHO B pasaeine 1.6
[punoxenus I1.

iX) HpOI/I3BOI[CTBO WJIM TIOBBIIIICHUE Ka4eCTBA TSHKEIO0M BOJbI UJIA ﬂeﬁTCpHﬂ.

Tsoxenast Bojla WM JGUTEPUN O3HAYAIOT ACUTEpH, TsDKEMyro Boay (OKCHA IeHTepus) u
mo0oe Jpyroe COCOUHECHUE JCHTEepHUs, B KOTOPOM OTHOIICHHE YHUCIIA aTOMOB JCHTEpHs K
YHCcITy aTOMOB Bojopoza npessiiaet 1:5000.




xi)

Xii)

xiii)

Xiv)

XV)

Usrorosnenue rpadura snepHOM YUCTOTHI.

I'padur spepHOM YUCTOTHI O3HauyaeT rpaduT, YPOBEHb UYUCTOTHI KOTOPOIO BBIIIE, YEM
5 MMJUTHOHHBIX YacTeil GOPHOTO SKBMBAJIEHTA, @ INIOTHOCTH peBbimaet 1,50 r/em’,

N3rororneHne KOHTEHHEPOB JIJIsi 00JIyUYEHHOTO TOILIHRA.

KonreiiHep a1 001y4eHHOIO TOMJIMBA O3HAYACT €MKOCTh JIS NEPEBO3KH W/WIM XpaHEHUS
00JIy4eHHOI'0 TOIUIMBA, OO0ECHEUUBAIOIIYI0 XUMHMUYECKYIO, TEIJIOBYI0 M PaJUallOHHYIO
3alIUTY, a TAaKXKe OTBOJ TEIJIa pacrajia BO BpeMsl MepeMeIleHHs, TEPEBO3KH U XpaHEHMUSL.

N3roToBiieHHE PEAKTOPHBIX YIPABJISIOIIMX CTEPKHEH.

PeakTopHBIE yNpaBAsIOIINE CTEPKHU O3HAYAIOT CTEPXKHM, ONMCAHUE KOTOPBIX NPHUBEICHO B
pazaene 1.4 [lpunoxxenus I1.

H3rorornenue 0€30MacHBIX ¢ TOYKH 3PCHUS KPUTHYHOCTH 0AKOB U pPE3epPBYapoB.

be3zonacHble ¢ TOYKM 3pEHUS KPUTUYHOCTU Oaku M PEe3epByapbl O3HAYAIOT TE IPEAMETHI,
ONMCaHue KOTOPBIX NpHBeaeHo B pazaenax 3.2 u 3.4 [lpunoxenus 11

H3roroBnenne MammmH s pY6KI/I O6J'Iy‘ICHHI>IX TOIINTMBHBIX 3JICMCHTOB.

Mamysbl g pyOku oONyYeHHbBIX TOIUIMBHBIX 3JEMEHTOB O3HA4alT 00OpYyIOBaHUE,
ONHCcaHue KOTOPOro npuseaeHo B pazzaene 3.1 [pumoxenus 11.

CoopyxeHue Topsaux Kamep.

lopsiune Kamepbl O3HAYAOT KaMepy WM COCTUHEHHBIE MEXAy CcO0OW KaMepbl OO0IIuM
00BEeMOM He MeHee 6 M°, CHaO)KCHHBIC 3AIUTON, PABHOM HIIH IPEBBILIAIONEH SKBUBAICHT
0,5 M GEeTOHA MIOTHOCTBIO 3,2 T/cM’ MM Gonee, YKOMIUIGKTOBAHHBIE 00OpYIOBAHHEM st
MIPOBECHUS OTIEpAIlHii C UCTIOIH30BAHNEM JUCTAHIIMOHHOTO yIIPABJICHUS.



IMPUJIOXKEHUE II

I[NEPEYEHBb COI'JTACOBAHHOI'O ObOPYIOBAHUNA 1 HEAJIEPHOI'O MATEPUAJIA LA

1.1.

1.2.

OTYETHOCTU OB DKCIOPTE U UMITOPTE B COOTBETCTBHU CO CTATBHEN 2.a.ix)

PeakTopnbl u peakTopHOE 000pyAOBaHUE
KomimiekTHbIe siiepHbIe peaKTOPbI

SnepHple  peakTOphl,  CINOCOOHBIE  paboTaTh B PEXKUME  KOHTPOIUPYEMOM
CaMOIIOJICPKUBAIOIIICHCST LEMHOW pEeaKIMUd JEJIeHUs, HUCKIIoYasi PEeaKkTopbl HYJIEBOM
MOMIIHOCTHU, KOTOPBIC ONPCACIIAIOTCA KaK PCAKTOPEI C IPOCKTHBIM MAaKCHUMAaJIbHBIM YPOBHEM
MPOU3BOACTBA ILTyTOHUS, HE peBbimatomuM 100 rpaMMoB B TOJ.

[OACHUTEJIbBHOE 3AMEYAHUE

"SAnepHbIil peakTop" B OCHOBHOM BKJIIOYAET Y3JIbI, HAXOSIINECS BHYTPH KOPITyca peakTopa
WIM HEMOCPEACTBEHHO IMPHUMBIKAIONINE K HEMYy, 000pyJOBaHUE, KOTOPOE KOHTPOJIUPYET
YpOBEHb MOIIHOCTH B AKTUBHOW 30HE, W KOMIIOHEHTHI, KOTOpPBIE OOBIYHO COJEPIKAT
TEIUTOHOCUTENh TIEPBOTO KOHTYpa aKTUBHOW 30HBI PEaKTopa, WM BCTYHNAlOT C HUM B
HEMOCPEJICTBEHHBIN KOHTAKT WJIA YIIPABIISIOT HM.

He mpenmonaraercss UCKIIOUEHHUE PEAKTOPOB, KOTOPBIC HAIUICKAIIUM 00pa3oM MOTJIH OB
MOJIBEPTHYThCS MOAM(DUKAIINY JUIS TPOU3BOCTBA 3HAUUTEIHLHO OOJIBIIET0 KOJIHYECTBA, YEM
100 rpaMMOB  ITyTOHUA B TOA. PeakToppl, npenHa3Hau€HHblE ISl JJIMTEIBHOMN
SKCIUTyaTalli¥ Ha 3HAYUTEIBHBIX YPOBHSAX MOITHOCTHA, HE3aBUCHMO OT CTEICHH WUX
BO3MOXXHOCTEH TIPOM3BOJICTBA ILUTYTOHHS, HE PAaCCMATPHUBAIOTCA KaK 'PEaKTOPHI HYJIEBOU
MoOIHOCTH".

PeaKTOpHLIe KOpImyca BbICOKOI'O JaBJICHUS

Merannnyueckue Kopiiyca B c6ope WM HUX OCHOBHBIC YaCTH 3aBOJACKOI'O H3IrOTOBJICHHA,
KOTOpbIC CICHHUAIBHO MNPCAHA3HAYCHBI WM IMOATOTOBJICHBI JId PAasMCIICHUA B HHUX
aKTUBHOH 30HBI AACPHBIX PCEAKTOPOB, KAK OHU OHNPCACICHBI B ITYHKTC 1.1. BBIIIC, H
CITOCOOHEIE BBIACPKNBATH pa6011ee JaBJICHUE TCIIJIOHOCUTEIIA IIEPBOT0 KOHTYpA.

[NOACHUTEJIBHOE 3AMEYAHUE

BepxHsas miuTa Kopriyca BBICOKOTO JaBJICHHSI pPEeaKkTopa OXBaTbIBaeTcs IyHKTOM 1.2 Kak
OCHOBHAs1, 3aBOJICKOI0 U3TOTOBJICHHS], YACTh KOPITyCa BBICOKOI'O JaBJICHUS.

BryTpennue yactu peakropa (Hampumep, MOAJIEpKUBAIOIINE KOJIOHHBI M ITUTHI aKTUBHOM
30HBI U JpyrWe BHYTPEHHHE YacTH KOPIyca, HANpaBISIOMIKE TPYOBbI Ui pEryTUPYIOLINX
CTEPIKHEH, TEIIOBbIE IKPaHbl, IEPETOPOAKH, TPYOHBIEC PEIIETKH aKTUBHON 30HBI, IJIACTUHBI
mddyzopa u T.J1.) 0OBIYHO MOCTABISIOTCS MOCTABIIMKOM peakTopa. B HEKOTOpHIX cirydasx
Olpe/ieTIeHHbIE BHYTPEHHUE OMOPHBIE KOMIIOHEHTHI BKIIOYAIOTCS B M3TOTOBJIEHHE KOpITyca
BBICOKOTO JaBJICHHSA. OTH NPEAMETHI SBJISIOTCS ITOCTATOYHO BAaXKHBIMH C TOYKH 3PEHUS
0€30I1acHOCTH M HAJEKHOCTH 3KCIUTyaTallul PEeakTOPOB (M CIeI0BATEIBHO, C TOUKU 3PEHUS
TapaHTUHHBIX 0053aTEJILCTB W OTBETCTBEHHOCTH IIOCTABIIMKA pPeakTopa), 4TOOBl HX
[IOCTaBKa BHE PaMOK OCHOBHOT'O COTJIAIIEHHUS O MOCTaBKE CaMOI0 peakropa He crajia Obl
0OBIYHOM mpakTUKOil. [l03TOMy, XOTS OTAENIBbHAS NOCTaBKA 3TUX YHUKAJIbHBIX, CIICLIHATIBHO
MpeHa3HAYeHHBIX W MOJTOTOBIEHHBIX, BaXXHBIX, KPYMHBIX U JOPOTOCTOSALINX MPEAMETOB
He 00s3aTenbHO OyIeT paccMaTpuBaThcs Kak BhIMafaromas U3 cepbl HHTEPECOB, TaKOH
COCO0 MMOCTaBKU CYUTACTCS MAJIOBEPOSTHBIM.



1.3.

1.4.

1.5.

1.6.

1.7.

MaluuHBbI IJISl 3arPyY3KHU U BBITPY3KH PEAKTOPHOI0 TOIJIMBA

MaHuIyisITOpHOE 000pyIOBaHNE, CIEITHAIBHO TTPETHA3HAYCHHOE WM TIOTOTOBICHHOE JIS
3arpy3Kd WU W3BJICUYCHHS TOIUIMBA U3 SIACPHBIX PEAaKTOPOB, KaK OHH OIpPEICICHBI B
myHkTe 1.1. BBIIE, KOTOPOE MOXET HCIONb30BAThCSA, KOI/Ia PEaKTOp HaXOJUTCS IO
Harpy3ko¥, wWiu  oOjagaeT  TEXHWYSCKUMH  BO3MOXKHOCTSAMH  UII  TOYHOTO
MO3UITMOHUPOBAHUS WM OPUCHTUPOBAHMUS, MTO3BOJISIONIUMHU MPOBOJAUTHh HA OCTAHOBJICHHOM
peaKTope CIOXKHBIE padOThI IO MEPErpy3Ke TOIUIMBA, MPH KOTOPBIX OOBIYHO HEBO3MOXKHBI
HEMOoCPeICTBEHHOE HAOII0ACHNE MK TPSMOM TOCTYT K TOILTUBY.

PeaKTOpHLIe YIpaBJjadaumue CTEPKHA

CTCp)KHI/I, CIICNUAJIBHO TMPEAHA3HAYCHHBIC WM IIOATOTOBJICHHBIC [JId YIIPaBJICHUA
CKOPOCTBIO pC€aKIIMU B SIACPHBIX PCAKTOPAX, KaK OHU ONPCACIICHBI B ITYHKTC 1.1. BeIIIC.

I[NTOACHUTEJIBHOE 3AMEYAHUE

Croma xe BKIIIOYAarOTCsA, IIOMHUMO 4YacCTH, TIOTJIOIIAIOIICH HeﬁTpOHLI, €C OIIOPHBIC U
IMOABECHBIC KOHCTPYKIMH, €CJIN ITOCTAaBKa IIPOU3BOAUTCA pa3aCiIbHO.

PeaKTOpHLIe prﬁbl BBICOKOI'O JaBJICHUSA

TpyObl, KOTOpBIE CIIEUAIBHO MpeIHA3HAYEHbI WM MOJTOTOBIIEHBI AJIS pa3MEIIeHUs B HUX
TOIJIUBHBIX JJIEMEHTOB W TEIUIOHOCUTENS NEPBOr0 KOHTypa B peakTopax, Kak OHHU
ompeneneHsl B TyHKTe 1.1. BbIle, mpu paboueMm maBneHwH, mpeBblmatomeM 5,1 Mlla
(740 dyHT/KB. mr0¥M).

[upxonueBbie TPYOBI

TpyObl unm cOopku TpyO H3 METaUTMYECKOTO IMPKOHHS WM €ro CIUIaBOB, IO BECy
npesbimarmue 500 xr B TeueHne r000r0o 12-MecsigHOTO Teproia, KOTOPhIE CIIENHATBHO
TIpeAHa3HAYCHBI WIIH ITOATOTOBIICHEI JIJIS UCIIOJIB30BAHMS B PeaKTOpaxX, Kak OHH OIMPEICTICHBI
B myHKkTe 1.1. BbIllle, © B KOTOPBIX OTHOIICHHE IO BeCy rapHUS K IUPKOHUIO MCHBIIE
yem 1:500.

Hacocbl nepBoro KOHTypa TenJIOHOCHTeJIsI

Hacocpl, cnenmanbHO NpeAHa3HAau€HHbIE WM TOATOTOBJICHHBIC MJS  TOAJCPKAHUS
LHUPKYJIALUH TEIDIOHOCUTENIS IEPBOT0 KOHTYPA SAEPHBIX PEaKTOPOB, KAK OHH OIPEJICIICHBI B
nyHkTe 1.1. Beime.

I[NOACHUTEJIBHOE 3AMEYAHUE

CrienualibHO TIpeTHA3HAYCHHBIE WM [TOATOTOBJICHHBIE HACOCHI MOTYT BKIIIOUYATh CIIOXKHBIE,
VIUIOTHEHHBIC WJIM MHOTOKPAaTHO YIUTOTHCHHBIC CHCTEMBI JUIS TMPEAOTBPAIICHHUS YTCUKH
TEIJIOHOCUTENSI TIEPBOTO KOHTYpa, TEPMETHYHBIE HACOCHI M HACOCHI C CHCTEMaMH
WHEPIUAIBHON MAacChl. OTO ompenelcHUE KacaeTcsi HAcOCOB, AaTTECTOBAHHBIX IIO
kiaccy NC-1 uiu 3KBUBAJICHTHBIM CTaHAapTaM.

HesinepHble MaTepuaJibl AJs peaKTOPOB
HeiiTepuii u TsiKe1as1 BOAA

Hetitepnii, Tspkenass Boxa (OKHCH JEHTepHs) M JII000E IPYyroe COCTUHEHUE IeHUTepus, B
KOTOPOM OTHOIIIEHHE JeHTepus K aroMaM Bojopojia mpesbimaet 1:5000, npeaHa3HaueHHBIE
JUTS WICTIOJIB30BAaHUS B SJIEPHBIX PEaKTOpaxX, Kak OHU OMpeIelieHbl B myHKTe 1.1. BhIIIE, B
Konmm4ecTBax, mpeBbimaromux 200 KT aToMOB nedTepws s JIF000W OMHON CTpaHBI-
[oJTyyaTelis B TeueHue JF000ro 12-MecsiyHOTo Mepruoa.



2.2.

SAnepHo-uncTolil rpaguT

I'padut, umerommii CTEreHh YWUCTOTHI BHINIE S-MHJUTMOHHBIX OOPHOTO 3KBHBAJIEHTA, C
IUIOTHOCTBIO Goubire geM 1,50 r/cM’, HpeaHa3HAYEHHBIH IS HCIOIB30BAHMS B SACPHBIX
peakTopax, Kak OHHM ONpeIeieHbl B MyHKTe 1.1 BEINIE, B KOTMYECTBAX, MPEBBIMIAIONINX
3x10* xr (30 METPUYECKUX TOHH) JIJIsl JIF0OOM O/THOM CTPaHBI-IOIy4aTeisi B TCUCHUE JTF000TO
12-MecsyHOTO epuoaa.

[NPUMEYAHUE

Jis 1menell 3KCHOPTHOTO KOHTPOJS MPABUTEILCTBO OMPEACSeT, OYIYT JIM DKCIOPTHHIC
MapTUH COOTBETCTBYIOIIETO BHIIIEyKa3aHHBIM XapaKTePUCTUKaM rpaduTa HCIIOIb30BATHCS
B SIIEPHBIX PEAKTOpax.

YcTaHOBKH /151 MepepadOTKH 00JIy4eHHBIX TOIJIMBHBIX 3J1eMEHTOB M 000pyAOBaHHUe,
cIelUaJbHO NPeJHA3HAYEHHOEe WU NIOAr0TOBJICHHOE LISl 3TOI0

BBOJHOE 3AMEYAHUE

[Ipu nepepaboTke OOMYYEHHOTO SACPHOTO TOIUIMBA IUTYTOHWH M ypaH OTHENSAIOTCS OT
BBICOKOAKTUBHBIX MPOLYKTOB JIEJIEHUS U APYTHX TPAHCYPAHOBBIX AJIEMEHTOB. /[l Takoro
pa3zaerneHusl MOI'YT MCIIOJIb30BAThCSl PA3IUUHbIE TEXHOJOTMYecKHe Ipoueccsl. OIHaKo co
BpemeHeM mnpouecc "[lypekc" ctan Hambojee pacnpOCTpaHEHHBIM W MPUEMIIEMBIM. JTOT
[poIIecC BKJIIOYAET PACTBOPEHHE OOJIyUYCHHOTO SICPHOIO TOIUIMBA B A30THOW KHCIIOTE C
[OCIEOYIOUIMM BBIACICHUEM YypaHa, IUIyTOHHS M IPOAYKTOB [EJIEHHS JKCTpaKIHeH
PACTBOPHUTEJIEM C IOMOIIBIO TpHOyTHII(hochaTa B OpraHuIecKoM pa3oaBuTele.

TeXHOIOTHIEeCKUE TPOIECCHl Ha Pa3iMdHBIX ycTaHoBKax Tuma "Ilypekc" aHaJOTHYHBI U
BKJIFOUYAIOT: HM3MENIbYCHUE OOIYYCHHBIX TOIUIMBHBIX AJICMEHTOB, PACTBOPCHUE TOIUIMBA,
IKCTPAKIMIO PACTBOPUTENIEM U XPAHCHHE TEXHOJIOTHUYECKOW JKHUIKOCTH. MOXKET UMEThCsS
TaKke 000pyJIOBaHHWE JUIS TEIUIOBOM JEHUTpAIMU HHUTpaTa ypaHa, KOHBEPCHH HHUTpaTa
TUTYTOHUSL B OKHUCH WJIM METAJUI, a TaKXKe IS 00paOOTKH JKUIKHX OTXOJIOB, COACPIKAIIHIX
MPOJYKTHI JICICHUS, IO TOJIy4YeHUs (DOPMBI, TPUTOHON JIJIsl IPOJIOIKUTEIIBHOTO XPAHEHUS
Wi 3axopoHeHus.  OmHAKO KOHKPETHbIE THIBI M KOHQUrypamnus o000pyIoBaHUS,
BBIITOJIHAIOIICTO DJOTU ®YHKHHH, MOTYT pa3jJn4aTbCd Ha Ppas3IMYHbBIX YCTaHOBKAaX THIIA
"[Typekc" Mo HECKOIBKUM MPUYMHAM, BKITFOYAs TUIIBI U KOJIMYECTBO O0JIyUYEHHOTO SICPHOTO
TOIUIMBA, TOAJCKAIIEro mepepaboTke, ¥ MPEONoiaraeMblii  MPOIECC OCAKICHHUS
W3BIICKAEMBIX ~MaTepHalioB, a TaKKe MPHHIUIBI oOecriedeHHuss O€30MacHOCTH U
TEXHUYECKOr0 00CTyKHBaHUA, IPUCYIIHE KOHCTPYKLIMHU TaHHOW 00CTaHOBKH.

"VcraHoBka Uit mepepabOTKM  OOJMYUYEHHBIX TOIUIMBHBIX — JJIEMEHTOB'"  BKITIOYAET
000py/IOBaHNE W KOMIIOHEHTBI, KOTOpPbIC OOBIYHO HAXOAATCS B MPSAMOM KOHTAKTE C
00Jy4eHHBIM TOIUITMBOM M OCHOBHBIMH TEXHOJIOTHYECKHMH IIOTOKAMH SIEPHOTO MaTepHasa
Y TIPOIYKTOB JIEIEHUS, K HEMOCPEICTBEHHO YIPABIAIOT UMH.

DTH TIpOILeCCHl, BKJIIOYAsi MOJHBIE CHUCTEMbI JJIsi KOHBEPCHU IUTYTOHUS W IPOM3BOJCTBA
METaJTMYECKOTO TUTyTOHHS, MOTYT OBITh MICHTU(QHUIIMPOBAHBI 10 Mepam, MPUHUMAEMbIM
JUIl TIPeJOTBPALICHUS OMACHOCTEH B CBS3M C KPUTHUYHOCTBIO (HAaImpuUMep, MepaMH,
CBSI3aHHBIMH C TE€OMETpHEli), oONydeHrneM (Hampumep, MyTeM 3ailuThl OT OONyYeHHUs) U
TOKCHYHOCTBIO (HaIpuMeEp, MepaMH TI0 YACPIKaHUIO).

IIpeamersl 00OpYyMOBaHUS, HA KOTOPbIC, KaK CUUTACTCS, PACIPOCTPAHSACTCS 3HAYCHUE
dpaszer "m obopymoBaHHWE, CIENMATBLHO TIPETHA3HAYECHHOEC WJIM TIOATOTOBJICHHOE" IS
nepepaboTKU 00JIyYEHHBIX TOIUIMBHBIX 3JIEMEHTOB, BKIFOYAOT:
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34.

MammuHbI AJ15 pyOKH 00,Ty4eHHBIX TONJIUBHBIX 3JIeMEHTOB
BBOJHOE 3AMEYAHUE

D10 000pyImOBaHME WCIHONB3YETCS [UI BCKPBITHS OOONOYKH TOIUTHBA C  IEIBIO
MOCJIECAYIOMIETO PACTBOPEHHsI OOJYYEHHOTO SIEPHOTO MaTepHana. Kak mnpasuio,
HCIIONIB3YIOTCS CICIUANBHO TpeHAa3HAYCHHBIE, CKOHCTPYUPOBAHHBIC JJIs PyOKH MeTayia
YCTPOMCTBA, XOTS MOXKET UCIIOJIL30BAThCS U OoJiee COBEPIIEHHOE 000pYI0BaHUE, HATIPUMED
Ja3ephl.

JlMCTaHIMOHHO ~ ympaBisieMoe O000pyNOBaHUE, CHENHAIBHO IPEJHA3HAYEHHOE MU
[IOITOTOBJIEHHOE JJISl MCIIOJIb30BAHUS Ha YCTaHOBKE MO MepepaboTKe, Kak OHa OIMpeesieHa
BBIIIE, JUIS pPe3KH, PYOKH WM Hape3Kd COOPOK, MyYKOB WJIM CTEpXKHEH OO0Iy4eHHOTro
A7IEPHOTO TOILIMBA.

JuccoibBepsl

BBOJHOE 3AMEYAHUE

B nawmcconbBepbl OOBIYHO TMOCTYIMaeT W3MeENbYeHHOE oTpadoTaBllee TOILIMBO. B 3THX
0e30MacHBIX C TOYKU 3PEHUS] KPUTUYHOCTH pe3epByapax OOJTy4YeHHBIH SIEPHBIA MaTepHai
pacTBopsieTcss B A30THOW KHCIIOTE, M OCTaloLIuecss oOpe3kd 000JOYEeK BBIBOIATCA U3
TEXHOJOTMYECKOTO ITOTOKA.

besomacHple ¢ TOYKH 3peHUS KPUTUYHOCTH pe3epByaphl (HAlpUMep, Majoro AWaMeTpa,
KOJIBIIEBEIE WM MPSMOYTOJIBHBIE PE3epPBYaphl), CIEIUAIBHO TMpeJHA3HAYCHHBIC WIH
MTOATOTOBJICHHBIC IS MCIIOJIb30BaHUS HA YCTAHOBKE MO MepepaboTKe, KaK OHU ONPEICICHBI
BBIIIe, JUIA PAcCTBOPEHHsI OOJYYEHHOTO SAEPHOTO TOIUIMBA, KOTOPBIE CIIOCOOHBI
BBIJICPKUBATh TOPSYYI0, BBICOKOKOPPO3MOHHYIO JKUIKOCTH W MOTYT JTUCTAaHIMOHHO
3arpyXathCs U TEXHHUYECKU 00CITY KUBAThCS.

IKCTPAKTOPHI U 000pYyA0BaHMeE IS IKCTPAKIUH PACTBOPUTEJIEM
BBOJHOE 3AMEYAHUE

B 3KCTpakTOpbl ¢ PACTBOPHUTENIEM MOCTYMAaeT KaK pacTBOp OOJNYYEHHOrO TOIUIMBA W3
JICCONILBEPOB, TAK U OPTaHUYECKUU pacTBOp, C MOMOIIBI0 KOTOPOTO Pa3elsoTCs ypaH,
IUTYTOHUW W TPORYKTHI nenenus. OO0opymoBaHUE AJIs SKCTPAKI[UH PACTBOPUTEIIEM OOBIYHO
KOHCTPYHPYETCSI TAKUM 00pa3oM, YTOOBI OHO YIOBJIETBOPSIIO KECTKUM IKCILTYaTAIlMOHHBIM
TpeOOBaHUSAM, TAaKUM, KaK JUIUTCIBHBIA CPOK CITY)KOBI 0€3 TEXHHYECKOTO OOCITYyXKHUBaHUS
WK JICTKaA 3aMCHACMOCTD, IPOCTOTA B SKCIUTyaTallUM U YIIPABJICHHUU, a TAKXKC rHOKOCTE B
OTHOIIICHUY U3MECHEHUS apaMeTpOB TpoIiiecca.

CrnenmanbHO TpEAHA3HAUYCHHBIE WIM TOATOTOBICHHBIE 3KCTPAKTOPHI C PAacTBOPHUTENEM,
TakWe, KaK HacaJO4YHble WM IIyJIbCAMOHHBIE KOJOHHBI, CMECHUTEIbHO-OTCTONHbIC
armaparsl WIN HEeHTPOOSKHbIE KOHTAKTHBIC alllapaTsl Ul HCIOIb30BAHMS Ha YCTAaHOBKE TI0
00paboTKe OOJYYEHHOTO TOIUIMBA.  JKCTPAKTOPBl C PACTBOPUTENIEM JOJDKHBI OBITh
YCTOMYHMBBI K KOPPO3HMOHHOMY BO3IEHCTBHIO a30THOM KHCIOTBI.  OJKCTPakTOpBl C
pacTBOpUTENIEM OOBIYHO M3TOTABIMBAIOTCS C COOJIOJCHHEM YPE3BBIYAHHO BBICOKHX
TpeboBaHuii (BKJIIOYAsh TMPUMEHEHHE CHEIHAIbHBIX METONOB CBApKH, WHCIICKIIHH,
obecrieueHre U KOHTPOJIb KauyecTBa) U3 MaJOyTJIEPOANCTHIX HEPKAaBEIOIINX CTaleH, TUTaHa,
[IUPKOHUSI WIIM JPYTHX BEICOKOKAYECTBEHHBIX MaTepUAJIOB.

XumMHuyecKkue pe3epByapsl ISl BbIACP:KUBAHUSA WM XPAHCHUSA
BBOJHOE 3AMEYAHUE

Ha osrame skcTpakuuy pacTBOpUTENEM 00pa3yroTcsl TPU OCHOBHBIX TEXHOJOTHYECKHX
MIOTOKa JKUAKOCTU. PesepByapbl [UId BBIACPKUBAHUS WIM XPaHEHHs HCIONB3YIOTCA B
nanbHelel o0paboTke BceX TpeX MOTOKOB CIEAYIOLUIMM 00pa3oM:
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a) pacTBOp YHCTOTO Aa30THOKHUCIIOTO YpaHa KOHIIGHTPUPYETCS BBIMAPUBAHHEM U
MPOUCXOUT TIPOIECC NEHUTPAINH, T/I€ OH IpEeBpallaeTcs B OKCUJ ypaHa. OTOT
OKCHJ] IOBTOPHO KCIIOJIb3YETCA B SIICPHOM TOIUTMBHOM IIMKIIE;

b)  pacTBOp BBICOKOAKTUBHBIX TPOJAYKTOB JEJCHUS OOBIYHO KOHICHTPUPYETCS
BBIMIAPUBAHUEM M XPAHUTCS B BHJE KOHIEHTPUPOBAHHON JKMAKOCTH.  ODTOT
KOHLIEHTPAT MOXET BIIOCJICACTBUH MPOUTH BBINAPUBAHUE WM OBITH IpeoOpa3oBaH B
(hopMy, IPUTOHYIO ISl XPAaHEHUS HITH 3aXOPOHEHUS;

c) pacTBOp YMCTOTO0 HUTpaTa ITyTOHHA KOHLIEHTPUPYETCS M XPAHHUTCS IO MOCTYIUICHUS
Ha JadpHEHIIne Tabl TEXHOJIOTHYECKOro mpoliecca. B "acTHOCTH, pe3epByaphl I
BBIICP)KMBAHUS WIM XPAaHEHUS pPACTBOPOB IUIYTOHHS KOHCTPYHPYIOTCSI TaKHM
00pa3zoM, 4yToObI H30eXkKaTh CBSI3aHHBIX C KPUTUYHOCTBHIO MPOOJIEeM, BOSHUKAIOUINX B
pe3ybTaTe N3MEHEHUH B KOHIIGHTPAIMK WK popMe TaHHOTO MOTOKA.

CrienManbHO MpeHa3HaYeHHBIE WITH MTOITOTOBJICHHBIE pe3epBYaphl IS BBLICPKUBAHUS HUITH
XpaHEeHUsl U1 WCIOJBb30BaHUS HA YCTAHOBKE IO IMepepadoTKe OOJIY4YEeHHOTO TOILIHBA.
PesepByapsl i1 BBIACpXKHBAHWS WM XPAHCHHWS JOJDKHBI OBITh  YCTOWYMBBI K
KOPPO3UOHHOMY BO3JCHCTBHIO a30THOM KHCIOTBHL. Pe3epByapbl IJisl BBIACPKUBAHUSA WIIH
XpaHEeHUsT OOBIYHO M3TOTABIMBAIOTCS W3 TaKUX MATEPHANOB, KaK MallOyTJICPOHCTHIC
HEPIKaBEIOIINE CTAIH, TATAH WM [IMPKOHHUIA WK IPYTHE BRHICOKOKAYECTBEHHBIC MaTEPHAIBL.
PesepByapbl /Ui BBIICPKUBAHHS WM XPAHCHHUS MOTYT OBITh CKOHCTPYHPOBAHBI TAKUM
obpazoM, dYTOOBI WX OKCIUTyaTalyisl W TEXHUYECKOE OOCITyKHMBAaHUE IPOU3BOIMINCH
JUCTAHIIMOHHO, U MOTYT MMETh CJICIYIOIIHNE OCOOCHHOCTH C TOYKH 3PSHHSI KOHTPOJIS 3a
SIIEPHON KPUTUYHOCTBIO:

1) OOpHBI PKBHBAJICHT CTCHOK WM BHYTPEHHUX KOHCTPYKIHWHA paBEeH IO MEHBIICH
mepe 2%, mibo

2) UITHHIPUYECKHE pe3epByapbl HIMEIOT MaKCUMalbHbIH auameTp 175 MM (7 o1oiimMoB),
)2 ()

3) MPSMOYTOJBHBIA MM KOJBIEBOW pe3epByap MMEET MaKCHUMaJbHYIO HIUPUHY 75 MM
(3 mroiima).

CucremMa KOHBEPCHHM HUTPATA IUIYTOHUSA B OKCH/L

BBOJHOE 3AMEYAHUE

Ha OonpmmHCTBE yCTaHOBOK 10 Tepepa0OTKe JTOT KOHEYHBIH TMPOILecC BKIIOYACT
KOHBEPCHIO pacTBOpa HHUTpaTa IUIyTOHHS B JBYOKHCHh IUTyTOHHS. B 4YHCIO OCHOBHBIX
orepanMii  3TOro IMpolecca BXOJIMAT: XpaHEHHE ¥ KOPPEKTHPOBKA HCXOIHOTO
TEXHOJIOTUYECKOTO MaTepHualla, OCaKICHHE M pa3felieHHe TBEPIOW W IKUAKOU (asbl,
MpOKaJMBaHUe, OOpalleHne ¢ TPOAYKTOM, BEHTWIAIMS, OOpalleHne C OTXOJaMH |
yHpaBJieHHE MPOIIECCOM.

3aMKHYTBIC CHUCTEMBEI, CIICHIUAJIBHO MPEAHA3HAYCHHBIC NJIW ITIOATOTOBJIICHHBIC IJIs1 KOHBEPCUU
HUTpaTa IUIyTOHHUSA B OKCHUA IUIYTOHHA, B YaCTHOCTH, O60py210BaHHLIe TaKHUM o6pa30M,
4TOOBI H30€KATh AOCTHIKCHUS KPUTUYHOCTHU U paJuAallUOHHBIX 3(1)(1)CKTOB, a TaKKE CBCCTH K
MHUHHUMYMY OITACHOCTH, CBA3AHHBIC C TOKCUYHOCTBIO.

CucreMa KOHBepPCHH OKCHAA IUIyTOHUSI B MeTaJLl
BBOJHOE 3AMEYAHUE

DTOT mpolecc, KOTOPI MOXKET OBITh CBsI3aH C YCTaHOBKOH MO mepepaboTKe, BKIIOYAET
(TopupoBaHMe NBYOKHCH IUTyTOHHS, OOBIYHO C TIPUMEHEHHEM BBICOKOAKTHBHOTO
¢dTopHCcTOrO BOAOpOaA, C LIETbI0 MONMydYeHHs (TOpUAa MIYTOHHUS, KOTOPBIA BIOCIEICTBUU
BOCCTAHABJIMBACTCS C TMOMOIIPI0 METAJUTHYECKOTO KajJbIMs BBICOKOW YHCTOTHI JI0
MOJTyYeHUs] METAJDIMYECKOTO IUTYTOHHSA W (TOpHAA Kalbllus B BUAE IIIaka. B dwucio
OCHOBHBIX OIlEpalliii JaHHOTO TIpoIlecca BXOJSAT: ¢dTopupoBanue (Hampumep, C
MpUMEHEHHEM OOOpYAOBaHHUS, COACPIKAIIEro OJIaropoJHble METAUIbl MM 3aIlUIIEHHOTO
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MTOKPBITHEM K3 HUX), BOCCTAHOBIICHUE METalIa (HapuUMep, ¢ MPUMEHEHUEM KepaMUYECKUX
TUTIIEH), BOCCTAaHOBJICHHE IIUTaKa, OOpalleHHue C MPOIYKTOM, BEHTWIALHWS, OOpalleHHe C
OTXOJIaMH U yTIPaBJIEHHE TPOIIECCOM.

33MKHYTI)IC CUCTEMBI, CIICIMAJIbHO TMPEAHA3HAUCHHBLIC HWJIM IMMOATOTOBJICHHBIC  IJIA
MIPOU3BOJICTBA METALTMYECKOTO TUTyTOHUS, B YaCTHOCTH, 00OPYJOBaHHBIC TaKUM 00pa3oM,
9TOOBI N30€KATh JOCTHKEHUS KPUTHIHOCTH U PaTHAITHOHHBIX 2(P(EKTOB, a TAKKE CBECTH K
MUHHUMYMY OIIAaCHOCTH, CBA3aHHBIC C TOKCUYHOCTBIO.

YcTaHOBKH [J1s1 H3rOTOBJIEHUS TOIJIMBHBIX 3J1EMEHTOB

"YcraHOBKA IS M3TOTOBJICHUS TOIDIMBHEIX JIEMEHTOB" BKIIOUaeT 000pyI0BaHHE:

a) KOTOpOC OOBIYHO HaxXoAuTCA B HCIOCPEACTBCHHOM KOHTAKTE C TCXHOJOTHYCCKHUM
IMOTOKOM SAACPHOr0 MaTepHuajia Wi HEHOCPCACTBECHHO O6pa6aTBIBaeT €ro, HJM X<
YOpasJIICT UM, UIIH,

b) KOTOPOE TePMETU3HUPYET SIAECPHBIA MaTEepHal BHYTPH 000JOUKH.

YceTaHOBKH 115 pa3/iesieHHs] H30TONOB YPaHA U 000py/A0BaHHe, KpOMe AHATHTHYECKHX
npudopoB, cieuaJILHO NPeJHA3HAYeHHOe WU OAT0TOBJICHHOE [IJIsl 3TOr0

[IpenmeTsl 06OpyIOBaHMS, HAa KOTOpBIE, KaK CUMTAETCS, PAcCIpOCTpaHseTCs 3HauYeHHE
¢pasbl "obopynoBaHue, KpOME aHAIUTUYECKUX NMPHUOOPOB, CIICLHUAIBHO MpPEIHA3HAYEHHOE
WY TIOATOTOBJICHHOE" [UI Pa3lesieHus H30TOIOB YPaHa, BKIIOYAIOT B ce0s:

TI'azoBble ueHTpmbyrn H y3JiIbl I KOMIIOHCHTbI, CNICHIUAJIbHO NPEeIHAZHAYCHHbIC WJIN
MOATr0TOBJICHHbIC 1JId HCIIOJIb30BAHUA B Ira30BbIX ueHTpnq)yrax

BBOJHOE 3AMEYAHUE

l'azoBas nenTprhyra 0OBIYHO COCTOUT U3 TOHKOCTEHHOTO(BIX ) MWIMH/PA(OB) AMAMETPOM OT
75mm (3 motima) mo 400 mm (16 mOMOB) € BEpTUKAIBHON IEHTPAJIbHON OCHIO,
KOTOPBIH(e) moMereH(bl) B BAKYYM W BpamiaceTcs(F0TCS) ¢ BBICOKOH OKPYKHOH CKOPOCTHIO
nopsinka 300 M/c mnu Gonee. s mocTvkeHHst OONBIION CKOPOCTH KOHCTPYKIIMOHHBIE
MaTepUalbl BPAIIAOIIUXCS KOMIIOHEHTOB JOJDKHBI UMETh BBICOKOE 3HAYCHHE OTHOIICHUS
MPOYHOCTH K IUIOTHOCTH, a POTOpHas cOOpka U, CIIEJOBATeNbHO, OTHCIBHBIC e¢
KOMITOHEHTBI JOJDKHBI U3TOTOBJIATHCS C BBICOKOH CTENEHBIO TOYHOCTH, YTOOBI pa3basiaHC
ObUT MUHUMAIBHBIM. B omimume oT apyrux neHTpudyr rasoBas UeHTpudyra s
oboraimeHusi ypaHa HMeEeT BHYTPU POTOPHOM  Kamepbl  Bpallarolryrocs(uecs)
rieperopoaky(u) B Gopme IOUCKa W HEMOIABMKHYIO CHCTEMy Tomadd W oTBoma raza UFg,
COCTOSIIIYIO TI0 MEHBIICH Mepe U3 TPeX OTACIbHBIX KaHAJIOB, ABA U3 KOTOPBIX COCTUHEHEI C
JONaTKaMH, OTXOASIIMMU OT OCH poTopa K mepudepuilHONW yacTH pOTOPHON Kamephl. B
BaKyyMe HAXOJWTCSl TaKXKe PsJ BaXKHBIX HEBPAINAIOIINXCS 3JIEMEHTOB, KOTOpBIC, XOTS U
HMEIOT OCOOYH) KOHCTPYKIIMIO, HE CJIOXHBI B W3TOTOBJICHWU M HE HU3TOTOBISIOTCA W3
YHUKQJIBHBIX MaTepuasioB. lleHTpudyxHas ycTaHOBKa, OJJHaKO, TpeOyeT OONBIIOro YuCiia
9THX KOMIIOHCHTOB, TaK 4YTO WX KOJHYECTBO MOXET CIYXHTh Ba)KHBIM HHIUKATOPOM
KOHEUHOTO HCIIOJIb30BaHMS.

Bpamaromuecsi KOMIIOHEHTbI
a) [TomHBIE pOTOpPHBIE COOPKH:

ToHKOCTEHHBIE UWIMHAPHI WM PsAl COSAMHEHHBIX MEXIY CO00M TOHKOCTEHHBIX
LHWINHAPOB, W3TOTOBJIEHHBIX M3 ONHOTO WM 0Oojiee MaTepUalOB C BHICOKMM 3HAUYCHHEM
OTHOILIEHUS MPOYHOCTH K IUNIOTHOCTH, yKazaHHbIX B [IOACHUTEJIbBHOM 3AMEUYAHINU k
HacrosmieMy pasgeny. CoeavHeHHE IMIMHIPOB MEXIy cOOOW OCYIIECTBISETCS NpH
MTOMOIIM F'MOKKMX CHJIL(GOHOB WM KOJICH, OMUCAHHBIX B yacTH 5.1.1. ¢) Hmke. CoOpaHHBIN
pOTOp HWMeEeT BHYTPEHHIOIO(KME) MEeperopoiky(y) ¥ KOHIIEBBIC Y3JbI, OIHCAHHBIE B
yactsx 5.1.1.d) u e) Hmwke. OpHako MoiHAs cOOpPKa MOKET OBITh MOCTAaBJICHA 3aKa3YMKY B
YaCTUYHO COOpaHHOM BHJIE.



b)  PortopHbie TpyOBbI:

CrienualibHO  TIpeTHA3HAYEHHbIE WJIM TOJATOTOBIICHHBIE TOHKOCTEHHBIE IIMIIMHAPBI C
tommuHON cTeHkn 12 mm (0,5 mroiiMa) WM MeHee, auaMeTpoM OT 75 MM (3 mroiima)
10 400 MM (16 mr0¥MOB), M3TOTOBJICHHBIE M3 OJHOTO WM 00Jiee MAaTepHUATIOB, MMEIOIIIX
BBICOKOE  3HAUCHWE  OTHOIIEHUS  MPOYHOCTH K  IUIOTHOCTH, YKa3aHHBIX B
[NHOACHUTEJIBHOM 3AMEYAHUMU k HacTosAeMy pa3nemy.

c) Konpua nimm cunboHsI:

KoMIOHEHTBI, cCHeluaNbHO MpeIHA3HAYCHHBIC WM TOJATOTOBJICHHBIC IS CO3JaHUS
MECTHOH OMOPHI JAJIi POTOPHOH TPYyOBI WM COeNWHEHUS psiaa POTOPHBIX TpyO. Criib(hoHBI
MIPEACTABIIIOT CO0OM KOPOTKHE MIIMHAPHI C TOMMUHON cTeHKu 3 MM (0,12 mroiimMa) wmm
MeHee, AuaMeTpoM oT 75 MM (3 mroiima) 10 400 mm (16 mr0WMOB), UMEIOIIUX OAWH TOdp U
W3TOTOBJICHHBIE M3 OJHOTO W3 MAaTepHajioB, MMEKOIIUX BBICOKOE 3HAUYECHHE OTHOIICHUS
MPOYHOCTH K IUIOTHOCTH, yKazaHHBIX B [IOSICHUTEJIbBHOM 3AMEYAHUU x
HACTOSIIIEMY pa3zemy.

d)  Ileperopomxu:

Kommnonentsr B popme amcka amamerpom oT 75 MM mo 400 MM (ot 3 go 16 mioiiMoB),
CTIEITHABHO TIpeIHA3HAUYEHHBIC WM IMOATOTOBIICHHBIC IS YCTAHOBKH BHYTPH POTOPHOM
TpyObl ULEeHTpU(Yru C LENbI0 HW30JUPOBaTh BBHITYCKHYIO KaMepy OT TJaBHOU
pa3IeaUTEeNbHOM KaMepbl U B HEKOTOPBIX CAyyasx A yaydlleHus mupkynsauuu raza UFg
BHYTPH TJIaBHOM pa3IeIUTEIbHON KaMephl pOTOPHOU TPYObI M H3TOTOBJICHHBIE U3 OJTHOTO U3
MaTEpHalOB, HWMEIONINX BBICOKOE 3HAYCHHE OTHOIICHUS MPOYHOCTH K TUIOTHOCTH,
ykazanHbix B [IOSICHUTEJIbBHOM 3AMEUYAHUU k HacTosmieMy pa3ieny.

e) BepxHue/HnKHUE KPBILIKH:

Komnonents! B gopme aucka auamerpom oT 75 mm (3 mroiima) mo 400 mm (16 mioiiMoB),
CHeUMabHO TpeTHa3sHaYeHHbIE WM MOATOTOBICHHBIE TAaKMM O0pa3oM, YTOOBI TOYHO
COOTBETCTBOBATh JUAMETPy KOHIIOB POTOPHOM TpyOBI M O1aromaps atoMy yaepxusatb UF6
BHYTPH €€. OTU KOMIIOHEHTHI MCIIOJIb3YIOTCS AJISl TOTO, YTOOBI OAEPKUBATD, yIEPKHUBAThH
WM COAEPKaTh B ce0e KaK COCTaBHYIO YacTh DJIEMEHTHI BEPXHErO MOIIIUITHUKA (BEpXHSS
KpBIIIKA) WM CIYXWTh B KAauecTBE HECYLIeH 4YacTH BpaILAIOIINUXCS 3JIEMEHTOB
UIEKTPOABUTATENII M 3JEMEHTOB HIKHEIO IOAIIMIIHUKA (HIDKHASA — KpBIIIKA), U
U3TOTOBJIAIOTCA M3 OJHOTO W3 MaTepHaliOB, MMEIOIIMX BHICOKOE 3HAYEHHE OTHOIIEHUS
MPOYHOCTH K IUIOTHOCTH, yKazaHHeIXx B [IOSCHUTEJIBHOM 3AMEYAHUU x
HaCTOSIILEMY pa3iemy.

NOACHUTEJIbBHOE 3AMEYAHUE
s Bpalmaromuxcs KOMIIOHEHTOB [IEHTPU(YT HCIOIB3YIOTCS CIEAYIOLUINE MaTePUaIb:

a)  MapTEHCHTHOCTApEIOIINE CTalld, UMEIONIHe MaKCHUMAIbHBINA Mpeaesl MPOYHOCTH Ha
pactsokenne 2,05 x 10° H/m? (300 000 dyHT/KB. mroitm) wiu Gouee;

b)  amOMUHHMEBBIE CIUIaBbl, MMEIOIIME MAKCHUMAaJbHBIM MpeAed IPOYHOCTH Ha
pactsokenue 0,46 x 10° H/m? (67 000 byHT/KB. mroiim) mwn Gotee;

c) BOJIOKHUCTBIC (HUTEMOMOOHBIC) MaTepuajbl, NPUTOJHBIC JUIS WCIOJB30BAHUS B
KOMIIO3UTHBIX CTPYKTypaX W WMEIONINe 3HAYeHHs YIEIIbHOTO MOAYJS YIPYTOCTH
12,3x 10°M nam Gomee ¥ MaKCHMAIBHOTO YIEIBHOrO Mpeaeia MPOYHOCTH Ha
pactsxenue 0,3 x 10° wm Goree ("ynenbHBIE MOIYNb yOpyroctu" - 3TO MOIYJNb
IOnra B H/Mz, JICJICHHBIA Ha yNEJIbHBIM BeC B H/m® ;  "MaKCHUMaJbHBII yAENbHbII
MIpeaesl TPOYHOCTH Ha pacTsDKeHHe" - 3TO MaKCHMaJbHBIN Ipenen MPOYHOCTH Ha
pacTsKeHHUE B H/Mz, JICJICHHBIN Ha YJIeIHHBIA BEC B H/ME.



5.1.2.

CraTnyecKue KOMIIOHEHTHI
a) TloAIMIIHUKY ¢ MArHUTHOM MOBECKOI:

CrenManbHO IpeJHa3HAYEHHBIC WM [TOATOTOBJICHHBIE ITOALUIMIIHUKOBBIC Y3JIbl, COCTOSIINE
13 KOJBIIEBOTO MarHuTa, MOJBEUIEHHOTO B 000HMe, copepikalleil JeMI(pUPYIOMIYIO Cpemdy.
Oboiima wm3roraBiamuBaeTcst u3 croiikoro k UFs marepuana (cm. [IOSCHUTEJIBHOE
3AMEYAHMUE «x pazneny 5.2.). MarauT COCIUHSAETCS C IMOTIOCHBIM HAKOHEYHUKOM HITH
BTOPHIM MarHMTOM, YCTaHOBJIEHHBIM Ha BEpXHEH KpBIIIKe, OMHCaHHOUW B pasaene 5.1.1. e).
Marsutr MokeT UMeTh (OpMy KOJbLA C COOTHOLICHWEM MEKAY BHEIIHHM M BHYTPEHHUM
JuaMeTpaMH, MEHbUIMM WIW  paBHBIM 1,6:1. Maraut MoxeT uMeTh (opmy,
obecrreunBaronryo HavanbHyo TpoHuraeMocts 0,15 'm/m (120 000 equaur CI'C) wn
Oosee, WIM OCTAaTOYHYI0 HamMarHMueHHOcTh 98,5% wnm Oonee, WM TPOU3BEICHUE
MHIYKIHHE Ha MaKCHMAJIbHYIO HAmpsukeHHOCTh nos 6omee 80 k/lx/m® (107 T'e.3). Kpowme
OOBIYHBIX CBOWCTB MaTepHana, HEOOXOIUMBIM HPEABAPUTENbHBIM YCIOBHEM SBIIETCS
OorpaHUYCHHE OYeHb MajbiMu fomyckamu (MeHee 0,1 MM mmm 0,004 mroiima), OTKIIOHEHUS
MarHUTHBIX OCEH OT TeOMETPHYECKHX OcCed WM obecredyeHrue oco00il TOMOTEHHOCTH
MaTepHaja MarHuTa.

b) [oammmankw/ nemmdepsr:

CrnenmanbHO NpeAHA3HAUYCHHBIE WIM TOATOTOBICHHBIE MOAIIMITHUKH, COACpIKALIME Y3el
OCB/YMJIOTHHUTENILHOE KOJIBI[0, CMOHTHPOBAHHEIH Ha feMiipepe. Och 00bIYHO MPEACTABISCT
c000¥ Ba M3 3aKaJCHHOW CTAIM ¢ OJHUM KOHIIOM B ¢opMe Toirychepsl, H CO CpeACTBAMHU
MOJICOeIMHEHNST K HW)KHEW KpBIIIKE, OMHcaHHOW B paszene 5.1.1.e), Ha apyrom. Bam,
OJTHAKO, MOXKET OBITh COCAWHEH C THAPOJUHAMHUYECKHM MOAMIMIHUKOM. Kombio uMeeT
dbopmy TabmeTkn ¢ ToNychEpHUSCKHM YIIIyOJIeHHEM Ha OJHOW IOBEPXHOCTH. ITH
KOMITOHEHTBI YaCcTO MOCTABIISIIOTCS OTIENIBHO OT AeMIdepa.

c) MonekyspHbIe HaCOCHI:

CrienManbHO TMPeHA3HAYCHHBIC WM MOArOTOBJICHHBIC NWJIMHAPHI C BBITOUCHHBIMUA HITH
BBIJIABJIICHHBIMH BHYTPH CHHPATbHBIMH KaHaBKAMH W C BBICBEPJICHHBIMH BHYTpPHU
OTBEpPCTHSMU. THUIIOBBIMU pa3MepaMM SIBIISIOTCS CIEAYIOUINE: BHYTPSHHHHA IUaMETP OT
75 MM (3 mroiima) go 400 MM (16 mroiimoB), TommuHa creHKH 10 MM (0,4 mroiima) wid
Oonee, C JUIMHOW, paBHOW AWAMETpy WIH OOJBIIE. KanaBkum OOBIYHO HWMEIOT
MPSIMOYTOJILHOE TIOTIepeyHoe ceueHne u rryouny 2 mum (0,08 mroitma) uimu 6o:ee.

d) Crartopsl ABUTATENCH:

CrnennanbHO TpeTHA3HAUYECHHBIC WIIM ITOATOTOBIICHHBIC CTATOPHI KOJBIIEBOH (OPMBI IS
BBICOKOCKOPOCTHBIX MHOT'O()a3HBIX THCTEPE3UCHBIX (MJIM PEaKTUBHBIX) JICKTPOABHraTeICH
MIEPEeMEHHOTO TOKA JUIsl CHHXPOHHOW pabOThl B YCIOBUSAX BaKyyMa B JMANa30HE YacTOT
600-2000 't m B nuamazone momHocted 50-1000 BA. Cratopbl cocTosT 3 MHOTO(a3HBIX
00MOTOK Ha MHOTOCIIOHOM >KEJIE3HOM CEpPICYHHKE C HU3KHUMH IOTEPSMH, COCTOSIIEM M3
TOHKHUX IUTACTHH, 00bIYHO TompHOK 2,0 MM (0,08 mroiiMa) miim MeHee.

e) Koprmyca/npueMHUKH EHTPUDYTH

KoMmmnoHeHTHI, crienuansHO TpeaHa3HaueHHbIE WM MOATOTOBJICHHBIE U pa3MEIICHHS B
HUX COOpPKM pOTOpHOM TpyObl ra3oBoil meHTpudyru. Koprmyc cocTouT U3 KECTKOTO
HWIMHApA ¢ TONMMMHON creHku 1m0 30 MM (1,2 moliMa) ¢ MPEIU3UOHHO O0paO0OTaHHBIMU
KOHI[AMH JUISI YCTaHOBKH TOJIIWITHUKOB M C OJHUM WM HECKOJBKHMH (hIaHIaMU st
MoHTaxa. (OOpaboTaHHBIE KOHIBI MapajuIeNbHBI OPYr APYry W TEpIeHIUKYJISpPHBI
MpoJoIbHON ocu muiauHApa B npenenax 0,05 rpagyca niau menee. Kopmyc MokeT Takxke
MIPENICTABIATE COOOH KOHCTPYKITUIO SYEUCTOTO THMA I pPa3MEIIeHUs B HEM HECKOJBKHX
poTopHBIX TpyO. Kopiyca n3rotaBimmBaroTcss U3 MaTepuaioB, Koppo3uecTokux K UFq, nmm
3aIUINAI0TCS OKPHITHEM U3 TAKUX MaTepHaIOB.



5.2.

5.2.1.

f) JloBymikwu:

CrierualibHO TpeTHa3HAYCHHBIC WM TOJATOTOBJICHHBIE TPYOKH BHYTPEHHUM TUAMETPOM JIO
12 MM (0,5 mrotima) mist m3Biedenus raza UFg w3 poropHOit TpyOBI M0 MeToay TpyOkm [luto
(T.e. c oTBEpCTHEM, HAIPABIEHHBIM Ha KPYrOBO MOTOK ra3a B pOTOpHO# TpyOe, K IpruMepy,
MOCPEACTBOM H3rMba KOHIIA PajHalibHO pPACHOJIOKEHHOW TPyOKH), KOTOPBIE MOYKHO
MIPUKPENIUTh K IIEHTPaJbHOW CHUCTEME H3BJICUCHHs] Taza. |pyOKH HW3TOTOBJICHBI W3
MarepuanoB, KopposuecTtoilkux Kk UFe, WM 3aluinaroTcss MNOKPBITHEM W3 TaKUX
MaTepUaoB.

CHeIIlfla.]]bHO npenﬂamaqeﬂﬂble WM MOAT0TOBJICHHBbIC BCIIOMOraTeJIbHbIC CHCTEMBI,
oﬁopy)lona}me U KOMIIOHEHTHBI AJIA UCIIOJIB30BaAHUA HA l"a3OIIeHTpI/I(l)y?KH0]7[ yCTaHOBKe
10 000TraleHuI0

BBOJHOE 3AMEYAHUE

BcrnoMorarenbHble  CHCTEMBI, OOOpPYAOBaHME HM  KOMIIOHEHTHI  Ta30leHTPH(YKHOH
YCTAHOBKHU 1O 00OTAICHUIO MPENCTABISIIOT COO0I CUCTEMBl YCTaHOBKH, HEOOXOAUMBIE IS
nogauu UFg B meHTpudyru, Ui CBsI3M OTHCIBHBIX LEHTPUDYT MEXAy cOoO00H C Ienbio
o0pa3zoBaHUs KacKaloB (WM CTYTEHEH), 9TOOBl JOCTHYHL 0oJiee BHICOKOTO OOOTAIleHHUS U
n3Bneys "mpoaykt" u "xBocTel" UFs u3 nentpudyr, a Takxe o0opyaoBaHue, He00X0AUMOE
IUISl IPUBENICHNA B ICHCTBHE LEHTPU(YT WK AJIS YIPABICHUS yCTaHOBKOM.

Oo0brun0 UFg ucnapsiercst W3 TBEpABIX BEIIECTB, NMOMEIICHHBIX BHYTPH IOJOTPEBACMBIX
aBTOKJIABOB, W TMOJacTcs B ra3oo0pa3Hoil ¢opme Kk UeHTpudyram dyepe3d CUCTEMY
KOJUIGKTOPHBIX TpyOornpoBomoB kackanma. "lIpoaykt" m "xBoctel" UFs, moctymaromme u3
HeHTpU(yT B BHUJIE Ta3000pa3HBIX TOTOKOB, TAKIKE MIPOXOAST YePe3 CUCTEMY KOJUIEKTOPHBIX
TpyOONPOBOIOB Kackala K XOJOIHBIM JIOBYIIKaM (paOOTAIOUIMM MPH TEMIepaType OKOJIO
203° K (-70°C)), roe oHM KOHIEHCHPYIOTCS M 3aT€M IMOMENIAIOTCS B COOTBETCTBYIOIHE
KOHTEHHEepH! ISl TPAaHCIIOPTUPOBKHM WM XpaHeHHUs. Tak Kak ycTaHOBKa IO OOOTamieHHIo
COCTOMT W3 MHOTHUX ThICSY [EHTpU(Yr, COOpPaHHBIX B KackKaibl, CO3JAIOTCS
MHOTOKHJIOMETPOBBIC KOJICKTOPHBIE TPYOOMPOBOIBI KACKAIOB C THICIYaMHU CBAPHBIX IIBOB,
npuicM cXema OCHOBHOH qacTu Hux COeI[I/IHeHI/Iﬁ MHOT'OKpPAaTHO ITOBTOPACTCA.
O0opynoBaHue, KOMIIOHEGHTHI W  CHUCTEMBI TPYyOOIIPOBOJOB  H3TOTABIUBAIOTCH  C
COOJTIOZICHUEM BBICOKHX TPEOOBaHUI K BAKYYM-TUIOTHOCTH U YUCTOTE OOPaOOTKH.

Cucrembl ogayn/cucTeMsbl 0TBoAA ''mpoaykTa' u '"XBoCcTOB"

CHeHI/IaJ]LHO NpE€aAHAa3HAUYCHHBIC WM TIOATOTOBJICHHBIC TEXHOJIOTHYCCKUE CUCTCMBI,
BKJ/IIOYAKOIUC:

NHUTAIOMIME aBTOKIAaBBl (WM CTaHLMH), UCHONb3yeMble s nogaun UFg B kackambl
ueHTpudyr npu gasreHun Ao 100 x[la (15 ¢yHT/KB. AFO¥IM) B Tpu ckopocTH 1 Kr/4
niu 0oJee;

JecyOonmmMaTopsl (WM XOJOJHBIE JIOBYIIKH), UCTIONB3yeMble s BeiBeneHus UF¢ u3
kackanoB npu AasieHuu a0 3 klla (0,5 pyHT/kB. Aroiim). JlecyOanmMaTopbl ClIOCOOHBI
oxnaxkaarbes 10 203 K (-70°C) u marpesatbes g0 343° K (70°C);

craniuu "mpomykra" u "XBocTOB", wucmonb3yeMble s mepemenieHus UFg B
KOHTEUHEPBHI.

DTa ycTaHOBKa, 000pyI0BaHUE U TPYyOOIIPOBOIBI MMOTHOCTHIO M3TOTABIUBAIOTCS U3 CTOMKIX
k UF¢ matepuanoB wnu 3amumaiorca nokpeituem u3 Hux (cMm. [TOACHUTEJIBHOE
SAMEYAHUWE k manHOMY pasneny) ¢ COOJIFONEHHEM BBICOKHX TpPEOOBaHWH K BaKyyM-
IUIOTHOCTH M YMCTOTE 00pabOTKU.



5.2.2.

5.2.3.

5.24.

5.3.

MaluuHHBIE CHCTEMbI KOJJIEKTOPHBIX prﬁOl’lpOBO}IOB

CrnenuanbHO MpeJHA3HAYEHHBIC WJIM IOATOTOBJIICHHBIE CHUCTEMBI TpPyOOIPOBOIOB U
KoJIekTopoB 1uia  ynepxanusi UFs BHyTpn neHTpuQyXHBIX KackalgoB.  OJTa CeTh
TpyOOIPOBOIOB OOBIYHO TPENCTABISET COOOW cHUCTEMYy C "TPOHHBIM" KOJUIEKTOPOM, U
Kaxnaash LUeHTpudyra coequHEHa C KaXIbIM W3 KoJUleKTopoB. CremoBaTenbHO, cXema
OCHOBHOM 4YacTH HUX COCOUHEHHS MHOTOKPAaTHO IOBTOPSIETCS. OHa TOJHOCTHIO
usrorasiuBaercs u3 croiikux Kk UF, matepuanos (cm. IIOSAICHUTEJIBHOE 3AMEYAHUE
K HACTOSIIEMY pa3zieiy) C COOJIOJEHHEM BBICOKMX TPeOOBaHMHA K BaKyyM-IUIOTHOCTH U
YUCTOTE 00PabOTKH.

Macec-cnekTpoMeTpbl/HcTOYHHKH HOHOB 111 UF

CrennanbHO TIpeIHA3HAUYCHHBIC FUIM TOATOTOBJICHHBIE MAarHWTHBIE WM KBaJpYIIOIbHBIC
Macc-CIEeKTPOMETPHI, CIIOCOOHBIE TMPOU3BOAUTH IMPSIMO OTOOP MpoO MoJaBaeMol Macchl,
"mpoaykra" wiu "xBocToB" W3 ra3oBblX moTokoB UFg m obmamaromiue moidHBIM HabOpoM
CIICIYIONUX XapaKTEPUCTHK:

1. yAenbHas pa3pelaroias cnocooHOCTh 1o Macce cBaitre 320;

2. COACPKAT HMCTOYHUKHU HOHOB, H3IOTOBJICHHBIC W3 HUXpOMa WJIW MOHCIA WIA
3alMUIICHHBIC ITOKPBITUEM U3 HUX, NI HUKCIUPOBAHHBIC,

3. coJiep)KaT HOHU3AIMOHHBIE UCTOYHUKH ¢ OOMOApAMPOBKON IEKTPOHAMU;

4. coJiepKaT KOJUIEKTOPHYIO CUCTEMY, IPUTOJHYIO [T M30TOITHOTO aHAIN3A.

IIpeodpa3oBaTeu YaCTOTHI

[IpeoOpazoBaTenn YacTOTHl (TakKe W3BECTHBIE KAaK KOHBEPTOPHl WM WHBEPTOPHI),
CTIEITHABHO MpeaHa3HAYCHHBIC WU MOATOTOBICHHBIC VIS MATAHUS CTATOPOB IBUTATEIICH,
ONpe/e/CHHBIX B moAnyHkre 5.1.2.d), wiM YacTH, KOMIIOHCHTBI W TIOJCOOPKH TaKUX
peoOpa3oBaTesicii 4acTOThI, 001 JAI0NIHNE MOJHBIM HAOOPOM CIIEAYIONINX XapaKTePUCTHK:

1. MHoroda3HbIi BeIxo[ B nuana3one ot 600 mo 2000 I'm;

2. BBICOKAsl CTAOMILHOCTH (cO cTabunmu3anuei yacTothl ryumie 0,1%);
3. HU3KHUE HEIMHEWHBIE UCKaxeHus (MeHee 2%);

4. KOA(PUIMEHT ToJIe3HOT0 AeiicTBus cBbIme 80%.
[HOACHUTEJIbBHOE 3AMEYAHUE

[lepeuncnenHoe BbIle 00OpYAOBAaHHE BCTyNaeT B HEMOCPEACTBEHHBIM KOHTAKT C
TexHoJorndeckuM razom UFq MM HEMOCPEACTBEHHO yMpaBisieT paboTod LEeHTpudyr u
IIPOXOKACHUEM I'a3a OT HEHTPUYTrH K HeHTpU(]yTe 1 U3 Kackazaa B KacKal.

Kopposuecroiikue k UFg maTepuansl BKIOYAIOT HEPKABEIOUIYH CTallb, aJIOMUHUH,
AIFOMHHUEBBIC CIUIaBbl, HUKEIIb K CIUIaBbI, coqeprkarine 60% u 0ojiee HUKEIIS.

Cl'lelIHaJ'lI)HO NpeaIHasHAYCHHbIC HUJIH MOAT0TOBJICHHLIC CﬁOpKl/l H KOMIIOHEHTBI IJs1
HCIOJIB30BaHUA IIPHA Fa30}ll/l(b(l)y3l/IOHHOM oﬁorameﬂnn

BBOJHOE 3AMEYAHUE

[Ipu razonuddpy3noHHOM METOAE pa3leieHUs U30TOTIOB YpaHa OCHOBHOHN TE€XHOJIOTHIECKOM
cOOpKO#i SIBNISiETCSl CIENUANBHBIN TOPUCTBIN ra3oqudQy3noHHBINH 0apbep, TEII00OMEHHHK
IUTA OXJaKICHHS Tra3a (KOTOpBIM HarpeBaeTcs B MPOIECCE CXKATHA), YIUIOTHUTEIHHBIS
KJIanmaHbl W PETyNUpyIoNIfe KiamaHbl, a Takke TPyOOIpPOBOMIHI. [Tockonmpky B
razoguddy3nonHON TexHoNorHM wucnonb3yercs mectudropucteiii  ypan (UFg), Bce
o0opynoBaHue, TPyOONMpPOBOABI M IMOBEPXHOCTH HM3MEPHUTENBHBIX NPHOOPOB (KOTOpHIE
BCTYNAlOT B KOHTAKT C Ta30M) JMOJDKHBI M3TOTABIUBATHCS W3 MAaTEPUAIOB, COXPAHSIONINX
ctabmibHOCTE TIpH KOoHTaKTe ¢ UF¢. [Nazommddy3nonHas ycTaHOBKA COCTOUT M3 Psjia TaKMX
cOOpOK, TaKk 4YTO HX KOJWYECTBO MOXKET OBITh BaKHBIM IIOKa3aTeJIeM KOHEYHOTO
MpeTHa3HAYCHUSI.
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5.3.1.

5.3.2.

5.3.3.

5.3.4.

5.3.5.

5.4.

I'azonudgdy3nonnsie 6apbepbl

a) CrienManbHO NMpenHa3sHAYCHHBIE WM OATOTOBJICHHBIE TOHKHE, TIOPUCTHIE (PUIIBTPHI C
pasmepom mop 100-1000 A (arrcTpem), TommuHON 5 MM (0,2 mr0iiMa) MM MEHBIIE, a JUIS
TpyO4ateix GopMm auamerpoM 25 MM (1 AroliM) WM MeEHbIIE, W3TOTOBICHHBIC U3
METaJUTMYECKUX, IIOJIMMEPHBIX WIIM KepaMHYECKUX MaTepHalioB, koppo3uectoikux kK UFq, u

b) CIICIUAJIbHO IMOATOTOBJICHHBIC COCAUHCHUA WM IMOPOLIKU JId U3TOTOBJICHUSA TaKHUX
¢bunbTpoB. Takue coeMHEHHS W TOPOINKU BKIIOYAIOT HUKEIbh WM CIUIABBI, COACPIKAIINE
60% wnnm Oonee HUKeNs, OKcH amoMuHUS Win cTolikne K UFs moaHOCTRIO hTOpHpOBaHHBIE
YTJIEBOJOPOJIHBIE MONUMEPHl ¢ YnucTOTOM 99,9% wmim Oonee, pasMepoM dYacTUI[ MeHee
10 MKM ¥ BBICOKOH OJHOPOAHOCTBIO YACTHI[ MO KPYHNHOCTH, KOTOpPbIE CIEHHAILHO
MOJITOTORJICHBI JIJISl U3TOTOBJICHUS ra301u(pPy3MOHHBIX OapbepoB.

Kameps1 nugdysopos

CrienualibHO TIPEHA3HAYCHHBIC WM TOATOTOBJICHHBIC TEPMETUYHBIC LMIMHIPHUYCCKUC
cocyabl tuameTrpom 6omnee 300 mm (12 aroiimoB) u mmrHOM Oomee 900 MM (35 mroitMoB), Wik
MPSIMOYTOJIbHBIE COCYABl CPAaBHUMBIX pa3MEpOB, HMCIOIIME OIWH BIYCKHOH H JBa
BBIMYCKHBIX MNaTpyOKa, OUaMeTp KaXIoro u3 KOTopelx Oosee 50 MM (2 mroiima), ams
MOMEIIEHNsSI B HUX Ta30Audy3HOHHBIX OaphepoB, U3roroBiicHHbIe U3 cTOHKUX K UFg
MaTEpPUAJIOB WM 3alMIICHHBIC MOKPHITHEM M3 HUX, U MPEIHA3HAYCHHBIC IS YCTAHOBKU B
TFOPU30HTATBHOM HJIU BEPTUKAJIBHOM TOJI0XKCHHUU.

KoMnpeccopsl u razonyBku

CrienualibHO TIpe[iHa3HAYSHHBIE WJIM TIOATOTOBIICHHBIE OCEBBIE, IICHTPOOEKHBIC WU
00BEMHBIC KOMITPECCOPHI, WIIH Ta30IyBKH C MPONU3BOIUTEIBHOCTRIO Ha Bcoce 1 M’/MHUH W
oonee UF u ¢ naBneHweM Ha BBIXOJE 0 Heckoybkux coteH klla (100 yHT/KB. mroiim),
NpeAHa3HAYCHHbIE 711 TOJITOBpeMEHHOU 3KcrutyaTanuu B cpene UFg ¢ snexkTpoaBuraTenem
COOTBETCTBYIONIECH MOITHOCTA WX 0€3 HEro, a TakXe OTHEIbHBIE COOPKH TaKHX
KOMIIPECCOPOB M Ta30yBOK. OTH KOMIIPECCOPHI U Ta30yBKH UMEIOT IEPEmal JAaBICHUS
ot 2:1 1o 6:1 u u3roraBnuBarTcs u3 cTolkux kK UFg MaTepuanoB win mOKphIBAIOTCS UMHU.

Yj10THEHHs BPAIAIONIUXCS BAJIOB

CrenmasibHO  TpeJHa3HAUYEHHBIE WM TOJTOTOBJIEHHBIE BaKyyMHBIE  YIUIOTHEHHS,
YCTAaHOBJIEHHBIE Ha CTOpPOHE MOJAYd M Ha CTOPOHE BBIXOAAa I YIUIOTHEHMs Baia,
COCAMHSIOIIET0 POTOP KOMIIPECCOpa WIJIM Ta30LyBKH C HPUBOIHBIM [IBUTATENEM, C TEM
4TOOBI 00ECHICUNTh HAJEKHYIO TePMETHU3ALNI0, IPEIOTBPAIIAIONIYI0 HATCKaHUE BO3AyXa BO
BHYTPECHHIOIO KaMepy KOMIIpeccopa WIHM Ta30QyBKH, kortopas HanosHeHa UFq  Takue
YIUIOTHEHUS! OOBIYHO MPOEKTHUPYIOTCS Ha CKOPOCTh HaTeKaHusl Oy¢epHoro rasa MeHee
1000 e’ /mus (60 moiiM’/MuH).

Tem1ooo0MeHHUKH 119 oxJa:xkaenns UFg

CrnenmanbHO MpeJHa3HaYeHHBIE WM MOATOTOBJICHHBIE TEIUIOOOMEHHHUKH, U3TOTOBJICHHBIE
n3 croiikux k UFs MaTepmanoB wim MOKpbHITBIE UMM (332 MCKIIOUYEHHEM HEp)KaBerOIIeH
CTaJIN), UM MeJIbI0, WIIM JIIOOBIM COYETaHHEM ITHX METaJIJIOB U PaCCYUTaHHBIE HA CKOPOCTh
W3MEHEHUs! AaBJCHUs, onpeaessomero yreuky, meHee 10 Ila (0,0015 ¢yHT/KB. AHOMIM) B
yac ripu nieperniaze nasienus 100 klla (15 ¢yHT/KB. Aroiim).

CHeIIHaJII)HO npenﬂasﬂaqeﬂmﬂe WJIH IMOAT0TOBJICHHbIC BCIIOMOIaTe¢JIbHbIC CHCTEMBbI,
o0opynoBaHHe W KOMIIOHEHTbI /ISl MCHOJIB30BAaHUS NpH Tra3oandgy3noHHOM
odoraimeHun

BBOJHOE 3AMEYAHUE

BcnomorarenbHble CHCTEMBI, 00OOpPYZOBaHHE M KOMIIOHEHTHI s Ta3oauddy3HOHHBIX
YCTaHOBOK IO OOOTAIEHUIO MPEICTABISAIOT COO0M CHCTEMBbI yCTAaHOBKH, HEOOXOAUMBIE JUTs
nogauu UFg B razoauddysnonnyio cOOpKy, Ui CBSI3M OTAEIBHBIX COOPOK MEXIy cO00H n
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5.4.1.

5.4.2.

5.4.3.

0o0pa3oBaHMsl KacKaJoB (MJIHM CTyINEHEH) C Lenbl0 IMOCTEHNEHHOTO JOCTHXKEHHs Oonee
BBICOKOTO oOoramenus U uspiedeHus "mponykra" u "xBoctoB" UF¢ m3 mnddy3noHHBIX
KackaZoB. BBuay BBICOKOMHEPLIMOHHBIX XapaKTEPUCTHK IU((Y3MOHHBIX KacKaJoB JII000e
IpepbrIBaHrEe UX pabOThI, OCOOEHHO MX OCTAHOBKA, MPUBOIAT K CEPHE3HBIM IMOCIEACTBUSAM.
CrnenoBatensHO, Ha ra3oauddy3noHHON yCTaHOBKE Ba)KHOE 3HAUY€HHE MMEIOT CTPOroe U
[IOCTOSIHHOE NOJIEP’KaHUE BaKyyMa BO BCEX TEXHOJIOTHYECKUX CHCTEMax, aBTOMAaTHYECKast
3alMra OT aBapuil M TOYHOE aBTOMAaTHYECKOE PETyJIUpOBaHUE NOTOKa raza. Bce 3To
MPUBOIUT K HEOOXOIUMOCTH OCHALICHUS! yCTAHOBKU OOJBLIMNM KOJHYECTBOM CIICLHATIBHBIX
HU3MEPUTENBHBIX, PETYTUPYIOIIUX 1 YIPABISIOIINX CUCTEM.

Oo6b1run0 UF4 ucmapsiercs U3 MWIMHAPOB, MOMEIICHHBIX BHYTPU aBTOKJIABOB, U MOAAETCS B
razoo0pa3Hoii GopMe K BXOTHBIM TOYKAM UYepe3 CHCTEMY KOJUICKTOPHBIX TPyOOIPOBOIOB
kackaga. "lIpomykt" u "xBocthl" UFg, mocTymaromme W3 BBIXOJHBIX TOYEK B BHJIC
ra3000pa3HbIX MOTOKOB, MPOXOJIAT YEPe3 CUCTEMY KOJUIEKTOPHBIX TPyOOIpPOBOJOB KacKaja
m00 K XOJOAHBIM JIOBYIIKAaM, JIMOO K KOMIIPECCOPHBIM CTaHIIUSAM, TAe Ta3000pa3HbIi
notok UFg cxkmkaeTrcs M 3aTeM IOMEIIAETCS B COOTBETCTBYIOLIME KOHTEUHEPHI IS
TPAHCIIOPTUPOBKKA WJIM XPaHCHUS. [Mockonbky ra3zonupy3uoHHAs YCTaHOBKA I10
o0oramieHno uMeeT OOJbIIOe KOJMHYECTBO Ta3oAu(y3HMOHHBIX COOPOK, COOpPaHHBIX B
KacKaJlbl, CO3[JAIOTCS MHOTOKIJIOMETPOBBIE KOJJIEKTOPHBIE TPYOOIPOBOABI KacKagoB C
ThICS/YAMH CBApHBIX IIBOB, MPUYEM CXEMa OCHOBHOW YaCTH MX COCIUHCHHI MHOT'OKPATHO
noBTopsiercss. O0OpyIOBaHUE, KOMIOHEHTHI H CUCTEMbI TPYOOIPOBOIOB U3TOTABIUBAIOTCS
C COOIIO/IEHNEM BBICOKHX TPEOOBaHMH K BaKyyM-TUTIOTHOCTH U YUCTOTE 00pabOTKH.

CucreMbl Moga4Yu/cCUCTEMBI 0TBOA ''mpoayKTa' u '"'xBoCcTOB'"
\

CrnenmanbHO TpeAHA3HAUYCHHBIE WIM TOATOTOBICHHBIE TEXHOJOTUYECKHUE CHCTEMBI,
cnocoOHbIe paborats ipu AasneHun 300 klla (45 GyHT/KB. MI0VM) WM MEHEe, BKITFOYAs:

IHTAIOIINE aBTOKJIABbl (WM CHCTEMbI), HCIoib3yemblie i mnonmaun UFs B
razoauddy3uoHHbIE KacKabl;

JlecyOomMaTopsl (WM XOJOHBIE JIOBYIIKH), UCTIONB3yeMble s BhiBeneHus UF¢ u3
razoan¢hy3HOHHBIX KacKaIoB;

cranuun cxwwkenus, rae UFq B razoo0paszHoil ¢opme u3 Kackajga CKUMAeTCs H
OXJIaXKAAETCS A0 )KUIKOTO COCTOSHUS;

ctaHuuu "mpoaykra" uiau "XBocTOB", Hcmoib3yemble ans nepemerienus UFg B
KOHTEUHEPBHI.

CucreMbl KOJUIEKTOPHBIX TPYOONIPOBOAOB

CrienualibHO TpeTHAa3HaYeHHbIE HITH MOATOTOBJICHHBIE CUCTEMBI TPYOOTIPOBOJIOB M CUCTEMBI
KoJutekTopoB s yaepxkanus UFs BHyTpu razomnd@y3moHHBIX KackaloB. JTa CETh
TpyOOIPOBOIOB OOBIYHO IMpPEICTaBIsIeT COOOH crcTeMy € "IBOWHBIM" KOJJIEKTOPOM, IJe
KaXzas siueiika coeJMHEHa ¢ KaKIbIM U3 KOJJICKTOPOB.

BakyyMHbIe CHCTEMbI

a)  CnoenuanbHO TIpeJHAa3HAYCHHBIE WU TOATOTOBJICHHBIE KPYIHBIE BaKyyMHBIE
MarucTpaid, BaKyyMHbBIC KOJUIEKTOPHI M BaKyyMHBIE HAacOCHl MPOHM3BOJUTENBHOCTHIO
5 v /mus (175 Gyt '/MuH) nin Gornee.

b)  BakyymHble HacoChl, CieHuanbHO NpeAHa3HauYeHHbIe Ui padoThl B cogepikamei UF,
aTMocdepe M HM3rOTOBJICHHBIC M3 ATIOMHHHMS, HUKENS WIN CIUIABOB, COIEpXalux Oonee
60% HUKens WM TOKPBITBIE UMH. OTH HACOChI MOTYT OBITh WM POTALMOHHBIMH, WU
MOPIIHEBBIMHU, MOTYT UMEThH BBITECHSIOMINE U (PTOPUCTOYTJIEPOAHBIC YIUIOTHEHHS, a TaKKe
B HUX MOTYT IIPUCYTCTBOBAaTh CHELUAIbHBIEC pab0oune KUIKOCTH.
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5.44.

5.4.5.

5.5.

CrnenmnaJjibHbIe CTONOPHBIE H PeryIupyomue KianaHbl

CrnenuanbHO TPEAHA3HAYCHHBIC WM TOJATOTOBJICHHBIE PYYHBIE WU aBTOMATUYCCKHE
CTOIOPHBIC U PETYIHPYIONIUE KIIANaHbl CHIIb(OHHOTO THIA, U3TOTOBIICHHBIC U3 CTOHKUX K
UFs marepuanor, muamerpom ot 40 mo 1500 mm (1,5 mo 59 mroiiMOB) nmisi YCTAaHOBKH B
OCHOBHBIX M BCTIOMOTaTEILHBIX CUCTEMaX ra3oau(y3HOHHBIX YCTAHOBOK IO 00OTaIECHHIO.

Macec-cnekTpoMeTpbl/HcTOYHHKH HOHOB 111 UF

CrnenmanbHO TIpEIHA3HAUYCHHBIC WJIM TOATOTOBJICHHBIE MAarHUTHBIE WM KBaJpYIOJbHBIC
MAacC-CIIEKTPOMETPBI, CIIOCOOHBIC MPOU3BOJIUTH MPSAMO OTOOpP MPOO IMOJaBaeMO MACChI,
"mpoaykra" winm "XBOCTOB" 3 Ta3oBbIX MOTOKOB UF¢ m oOnamaromiue moiHBIM HabOpoM
CIICIYIONUX XapaKTEPUCTHK:

1. yAenIbHas pa3pelarolas cnocooHOCTh 1o Macce cBaitre 320;

2. COZIepXKAaT HWCTOYHUKM HMOHOB, HM3TOTOBJICHHBIE W3 HHUXpOMa WM MOHENS WU
3aIIUIICHHBIC TOKPHITHEM U3 HUX, WM HUKEJINPOBAHHEIE;

3. coJiep>KaT HOHU3ALUOHHBIE HCTOYHUKH C OOMOApIUPOBKON dIIEKTPOHAMH;

4. COJIepKaT KOJUIEKTOPHYIO CUCTEMY, IPUTOIHYIO JJIs1 H30TOMTHOTO aHAIN3a.

[NOACHUTEJIBHOE 3AMEYAHUE

IlepeuncienHoe BEINIE OOOPYAOBAaHHWE BCTYMAET B HEMOCPEICTBEHHBIM KOHTAaKT C
TexHonorndeckum razoM UFg, nu00 HEnmocpenCcTBEHHO peryimpyer MOTOK B Ipenenax
Kackaga. Bce moBepXHOCTH, KOTOpbIE BCTYMAIOT B KOHTAKT C TEXHOJIOTMUECKHM TIa30M,
LIEJIMKOM H3TrOoTaBIMBalOTCS U3 CTOMKUX K UF¢ MaTepuanaoB Uiy MOKpbIBaroTCs UMH. Jlms
Lened pasierioB, OTHOCANIMXCA K ra3oaud@y3uoHHBIM YCTpOMCTBaM, MaTepHalbl,
kopposuectoiikue Kk UFs, BKIIIOUAlOT HEpPXKABEIOLIYIO CTajlb, AJIOMUHHUM, allOMUHUCBBIC
CIUTaBBI, OKCH]I aJTFOMHUHWS, HUKEIh WU CIUIaBBI, conepskamtue 60% wmimm O6ojee HUKENs, a
taxke croiikue kK UFg MOTHOCTBIO (GTOpUPOBAaHHEIE YTIIEBOIOPOIHEIE TOTMMEPHI.

CnenuajabHO NpeaHasHA4YC€HHbIC HUJIU IOAIrOTOBJICHHBIC CHCTEMbI, oﬁopyzml;a}me H
KOMIIOHCHTBI JI UCII0J/IB30BAHUSA HA YCTAHOBKAX a3pPOAMHAMHUYECKOI0o oﬁoramemm

BBOJAHOE 3AMEYAHUE

B mpornieccax aspoanHamMudeckoro oboraieHusi cMech razoodpasnoro UFg u serkoro rasa
(BOZOPOA MM TENMI) CKUMACTCS M 3aTEM IMPOIYCKAETCsl Yepe3 pa3/eisolie SJIeMEHTHI, B
KOTOPBIX HM30TOIHOE pa3[elicHHe 3aBepLIaeTCsl IOCPEICTBOM TONYyYEHHS OOIBIIMX
LHEHTPOOEKHBIX CHJI MO0 TEOMETPUH KPHBOJIMHEWHOW CTEHKH. YCIEIIHO pa3paOoTaHbl JBa
IpoIiecca 3TOTO THIA: MPOIECC COIUIOBOTO Pa3leeHUs U MPOIecc BUXpeBoil Tpyoku. Jlms
000WX TMPOIECCOB OCHOBHBIMH KOMIIOHEHTAMHM Kackaga pasfelicHUus  SBISIOTCS
UWIMHIPUYECKHE KOpPIyca, B KOTOPBIX pa3MEUIeHBl CIICIUALHBIC pPa3/IeiIuTeIbHbIe
3JIEMEHTHI (COIIa MM BUXPEBBIC TPYOKH), Ta30BbIe KOMIIPECCOPHI U TEIIIOOOMEHHUKH IS
yHaneHus: o0pasyromerocs Mpu CKaTHd Tera.  Jns a’poJMHaMHYECKHX YCTaHOBOK
TpeOyeTcs LUeNblid Pl TAKUX KacKaIoB, TaK YTO UX KOJIUYECTBO MOKET CIYKUTh Ba)KHBIM
yKazaTeJeM KOHEYHOTO HCIONb30BaHUsA. [lOoCKOJBKYy B a’3poJUHAMHYECKOM IIPOIecce
ucnons3yerca UFg, moBepxHOCTH Bcero 000pynoBaHus, TPyOOIPOBOJOB U U3MEPUTENBHBIX
npuOOpoB (KOTOpBIE BCTYMAIOT B KOHTAKT C Ta30M) [JOJDKHBI HM3TOTABIMBAaTBCA M3
MaTepUAIOB, COXPAHSIONINX YCTOWYMBOCTE NpH KoHTaKTe ¢ UF.

[NOACHUTEJIBHOE 3AMEYAHUE

[lepeuncrnenHble B HACTOALIEM pa3Jelie JEMEHTHI BCTYNAIOT B HETOCPEACTBEHHBIA KOHTAKT
¢ TexHosornueckuM razoM UF¢ nu00 HENmOCpeACTBEHHO PEryJMpyloT MOTOK B MpeAenax
Kackaza. Bce MOBEpXHOCTH, KOTOpBIE BCTyNArOT B KOHTAKT C TEXHOJOTMUYECKUM Ta30M,
LIETTMKOM M3rOTaBIUBAIOTCS U3 cTOMKUX K UF¢ MaTepuanoB WM 3aIUINEHBI IOKPBITHEM U3
TaKMX MaTepuanoB. Jlus menei pasnuena, OTHOCAILErOCA K 3JIEMEHTaM a3pOAMHAMHYECKOIO
oOoramenusi, kopposuecroiikue k UFq MaTepransl BKIIOYAIOT MEAb, HEPKABEIOLIYIO CTallb,
ATIOMUHHHN, AIOMUHHEBBIEC CIUIABBI, HUKENb WM CIUIABBI, cojepxkamme 60% wim Oonee
HUKeJs, a Takke cTolikne K UF MoMHOCThIO TOpHpOBaHHBIE YTIIEBOIOPOIHBIE TOTUMEDHI.

13



5.5.1.

5.5.2.

5.5.3.

5.54.

5.5.5.

5.5.6.

PazneanTtenbHble comia

CrieruaJibHO TIpeJiHa3HAYCHHBIE WJIM TOATOTOBJICHHBIC Pa3JCIUTSIBHBIC COIUIA U UX
cOopku. PazpenutenbHbIe COIIa COCTOAT M3 MICIICBUTHBIX H30THYTHIX KAHAIOB C PalnyCcoOM
n3ruba meree 1 mm (06braHO ot 0,1 7m0 0,05 Mm), kopposuectoiikux k UFg, u nmeromumx
BHYTPEHHIOIO PEXKYIIYI0 KPOMKY, KOTOpas pa3aeiseT MPOTCKAIOIIMKA dYepe3 COILUIO ra3 Ha
nBe hpakuuu.

BuxpeBbie TpyOKH

CriernasibHO TIpeIHA3HAYEHHbIE WJIM ITOATOTOBIIEHHBIE BUXPEBBIE TPYOKHM M WX COOPKH.
BuxpeBble TpyOKH MMEIOT IHJIMHIPUYECKYIO MM KOHYCOOOpa3HYI0 (OpMY, H3TOTOBIICHBI
u3 Kopposuectoiikux Kk UFg MaTepraioB Win 3aliMILEHbl TOKPHITUEM U3 TAKUX MAaTEPUAIOB
u umerot quametp ot 0,5 cM 10 4 cM IIpu OTHOILIEHUH JJIMHBI K auameTpy 20:1 win meHee, a
TaKKe OOHO WM OoJiee TAaHTCHIIMAIBLHOE BXOIHOE OTBepcTHE. TpyOKH MOTYT OBITH
OCHAIIICHBI OTBOJIAMU COILUIOBOTO THIIA HA OJTHOM MJIM HA 00OUX KOHIIAX.

[OACHUTEJIBHOE 3AMEYAHUE

[IuTatenpHBIA Ta3 MOCTyMaeT B BHXPEBYIO TPYOKy IO KacaTeNbHOW C OJHOTO KOHIA HITH
yepe3 3aKpydHBaIOIIUe JIOMATKA WM Yepe3 MHOTOYHCIIEHHBIE TaHTeHIMAJbHBIE BXOHBIE
OTBEPCTHS BIIOJIb TPYOKH.

KoMnpeccopbl 4 ra301yBKU

CHeHI/IaJ]LHO MNpeaAHa3HAYCHHBIC WJIM TOATOTOBJIICHHBIE OCCBLIC, HeHTpI/I(i)Y)KHLIe HIIn
00BEMHBIC KOMIPECCOPBHI WM Ta30yBKH, H3TOTOBJICHHBIC U3 Koppo3uectoiikux k UFg
MaTepHasoB, WIH 3alUIICHHBIC TTOKPHITHEM U3 TAKHX MATEPHATOB, MPOU3BOIUTEIEHOCTHIO
Ha BXoje 2 M*/MuH wiu 6onee cmecu UFg 1 HecyIero rasa (BOZOPOI WM TeNHii).

TITOSJICHUTEJIbHOE 3AMEYAHUE
Taxue KOMITpeccopbl U Ta30{yBKH OOBIYHO UMEIOT Tiepera nasienus ot 1,2:1 mo 6:1.
Yj10THEeHUs BPAIIAIONIUXCH BAJIOB

CrnenuansHO MpeIHA3HAYCHHBIE WM MOATOTOBJICHHBIC YIUIOTHEHHS BPAIIAIOIINXCS BAJIOB,
YCTAaHOBJICHHBIE Ha CTOPOHE MOJa4d W Ha CTOPOHE BBIXOAA JUIsl YIUIOTHEHHUS Baja,
COEIUHSIOMIET0 POTOP KOMIIPECCOpa WIIM POTOP Ta30AyBKH C TPHUBOJHBIM JIBUTATEIEM, C
TeM dYTOOBI O00ECIEeYUTh HANSKHYI0 TEepPMETHU3AIMI0, MPEIOTBPAIIAIONIYI0O BBIXOJ
TEXHOJIOTUYECKOTO Ta3a WM HAaTeKaHUE BO3IyXa WM YIUIOTHAIOIIETO T'a3a BO BHYTPEHHIOIO
KaMepy KOMIIpeccopa iU ra30ayBKH, KOTopas 3amonHeHa cMecbio UFg u Hecymero rasa.

Tenj1000MeHHUKH IJIsA OXJIAXKACHHUSA ra3sa

CrienuanbHO MpeJHa3HAYCHHBIC WJIH MOATOTOBJICHHBIE TEIIOOOMEHHUKH, U3TOTOBICHHBIC
u3 kopposuectoiikux k UFg MarepuanoB WM 3allUIICHHBIC TOKPBHITHEM W3 TaKHX
MaTepHaoB.

Koxyxu pasaensiioniux 31eMeHTOB

CrneunanbHO MPEAHA3HAYCHHBIC WU MOATOTOBJICHHBIE KOXYXU Pa3lESIONUX AJIEMEHTOB,
M3TOTOBJIEHHBIE M3 Koppo3uecToiikux kK UFs MaTepranoB wiy 3alIUIIEHHBIX TOKPBITHEM H3
TaKHX MaTEPHUAJIOB, IS TOMEIICHHUS B HIX BUXPEBBIX TPYOOK HIIH Pa3AeIUTEIHHBIX COTIET.

I[NOACHUTEJIBHOE 3AMEYAHUE

OTH KOXYXH MOTYT MpPEICTaBIATh COOOM IMIMHAPUYECKHE KaMephl TuameTrpoM Oolee
300 MM u mmHON Ooyee 900 MM WJIM TPSIMOYTOJBHBIC KaMEphl CPaBHUMBIX pa3sMepoOB U
MOTyT OLITH Nnpe€aAHa3SHA4YCHbI JId YCTAaHOBKHM B TOPU3OHTAJIBHOM WKW BEPTHKAJILHOM
TTOJIO’KEHUH.
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5.5.7.

5.5.8.

5.5.9.

5.5.10.

5.5.11.

CucreMbl mogavYu/cuCTEMBI 0TBOAA ''mpoayKTa' u '"'xBocTOB'"
\

CrierualibHO TIpeTHA3HAYCHHBIE WM TIOJTOTOBJICHHBIE TEXHOJOTHYECKUE CHUCTEMBI WU
o0opynoBaHue TSI O0OTaTUTENBHBIX YCTAHOBOK, M3TOTOBJICHHBIE M3 KOPPO3HECTOMKUX K
UF¢ MaTepuaioB Wwin 3alUIIEHHBIX TOKPHITUEM U3 TAKIUX MaTePHAIIOB, BKIIIOUAIOIIINE:

a) MUTAIONINE ABTOKIIABBI, MIEYM WM CUCTEMBI, Ucmoyb3yemble Juis noxadn UFg s
mporiecca oboraieHus;

b)  nmecyOnumaropbl (MJM  XOJIOAHBIC JIOBYIIKH), HCIOJNb3YEMbIC JUIS BBIBEIACHUS
Harperoro UFg 3 mponecca oborameHust Ui NOCIeAyIOero nepeMerieHus;

C) CTaHIIUM OTBCPKACHUA WM CXKMWIKCHUA, HCIOJB3YyCMbIC JIsI BBIBECACHUA UF6 nus3
mponecca O6OFaLI_IGHI/I$I OyTeM CXKaTusad U IIepeBOaa UF6 B JXUAKYHO WIW TBEPAYIO
dopmy;

d) cTaHnuu "mpoxaykra" wiam "XBocToB", Wcmonb3dyeMble sl nepememeHus UFq B
KOHTEUHEPHI.

CucreMbl KOJUIEKTOPHBIX TPYOONIPOBOAOB

CrneumanbHO  TpeNHA3HAUYCHHBIE WM  TOJATOTOBJICHHBIE  CHCTEMBI  KOJUIEKTOPHBIX
TpyOOIIPOBO/IOB, HW3TOTOBJIEHHBIE U3 KopposuecToiikux Kk UFg MarepuanoB wiu
3aIAIIEHHBIC TOKPHITHEM W3 TaKWX MaTrepuanioB, i yaepxanus UFg BHyTpH
a’POJIMHAMHYCCKUX KacKalioB. JTa ceTh TPyOOMpPOBOJOB OOBIYHO MPEICTABISAET COOOM
cucTteMy ¢ "ABOMHBIM" KOJJIEKTOPOM, TJ€ KaXIbld Kackaj WIM TIpynmna KacKaloB
COCTMHEHBI C KaXKIBIM U3 KOJUIEKTOPOB.

BakyymHbIe cCTeMBbI H HACOCHI

a) CriernanibHO  TIpeHA3HAYeHHbIE WM IOATOTOBIIEHHBIE BaKyyMHBIE CHCTEMBI,
TIPOM3BOINTENFHOCTBIO HA BXOAE 5 M/MHH HIM 6OJee, COCTOSIIME M3 BaKyyMHBIX
MarucTpanei, BAKyyMHBIX KOJUIEKTOPOB ¥ BaKyYyMHBIX HACOCOB, U MpeIHA3HAYCHHEIC
JUTs paboThl B comepkamux UFg ra30BBIX cpenax.

b) BaKYYMHBIe HaCoOChI, CIICHUAJIBHO MNPCAHA3HAYCHHBIC WJIM IMOATOTOBJICHHBIC IJIA
pa60TLI B COACpKAIIUX UF6 Ta30BbIX CpE€Aax U U3rOTOBJICHHLIC U3 KOppO3HeCTOI>'IKHX
K UF6 MaTepuajioB WM 3AIUIICHHBIC MOKPBITUCM M3 TAKUX MATCPHAJIOB. B sTux
Hacocax MOT'yT HUCIIOJIb30BaTbCA Q)TOpHCTO-erIepOIlHBIe YIUIOTHEHUA U CIICHUAJIBHBIC
pa6oqne KUIKOCTH.

CrnenuajibHble CTONOPHBbIE U Peryaupylomme KianaHbl

CriernasibHbIE TIpeHA3HAYEHHBIE WM TIOATOTOBJIICHHBIE PYYHBIE WM aBTOMATHUECKHE
CTOIIOPHBIE W PETYJUMPYIOIIHUEC  KJIAIIaHbI CI/IJII)(i)OHHOI’O THIIA, MH3TrOTOBJICHHBIC U3
kopposuectoikux k UFs MaTepuanoB wiy 3alMIleHHbIE TOKPHITUEM U3 TAKUX MAaTEpUasOB,
nuameTpoM oT 40 mo 1500 MM 11 MOHTaka B OCHOBHBIX M BCIIOMOTATEJIbHBIX CHUCTEMax
YCTaHOBOK a3pOAMHAMUYECKOT0 00O0TaIIeHHSI.

Macc-cnekTpoMeTpbl/HcTOYHHKH HOHOB 111 UF

CHeHI/IaJ]LHO MPpEAHA3HAYCHHBIC HJIM MOATOTOBJICHHLIC MArHWTHBIC WX KBAaJAPYIOJbHBLIC
Macc-CIEeKTPOMETPHI, CIIOCOOHBIEC MPOU3BOAUTH MPSIMOM OTOOP MPOO MoJaBaeMOW MacChl,
"mpomykra" wim "XBOCcTOB" M3 ra3oBbIX MOTOKOB UFg m oOnamaromme MOTHBIM HaOOpOM
CIIEAYIOIINX XaPaKTEPHUCTHK:

1. yaAenbHas pa3peliaoiias ClocoOHOCTh o Macce cBbie 320;

2. COACPIKAT MCTOYHUKHN HOHOB, H3rOTOBJICHHBIC W3 HUXpPpOMa WJIW MOHCIIA WIA
3AIMUIICHHBIC ITOKPBITUEM U3 HUX, UK HUKCIIUPOBAHHBIC,

COACPIKAT NOHU3AITMOHHBIC UCTOUYHUKU C 60M6apz[1/1p0131<oﬁ SJICKTPOHAMU,

4, COACPIKAT KOJUICKTOPHYIO CUCTEMY, IPUTOAHYIO JJISI U30TOIIHOT'O aHAJIN3a.
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5.5.12.

5.6.

Cucremsl otaesenusi UFg oT Hecyniero raza

CrnenmanbHO TpeIHA3HAYECHHBIC WM IMOATOTOBJICHHBIE TEXHOJOTHYECKUE CHUCTEMBI IS
otneneHust UFg oT Hecyiero ra3a (Boopoja Wid Teius).

[OACHUTEJIBHOE 3AMEYAHUE

OTU CHCTEMBI MNpeAHA3HAYCHbI [JIs1 COKpAlICHHUA COACPIKaHUSA UF() B HECyHIEM rase no
OJHOM YacTH Ha MIJUIHOH HJIA MEHEE U MOT'YT BKJIIFOYATh TaKO€ O60py2[OBaHI/IC, Kak:

a) KPUOTCHHBIE  TEIJIOOOMEHHUKA M  KPHUOCENapaTophl, CIOCOOHBIE  CO37aBaTh
temnepatypsl -120°C wiu MeHee, Wi

b)  GIIOKH KPHOTEHHOTO OXJIAKICHHS, CIIOCOOHBIE co3/aBarh Temiepatypbl -120°C wim
MEHee, UIH

c) ONOKM pa3leNnuTeNbHBIX COMEeN WIM BUXpEBBIX TpyOok mns otaenenus UFg ot
HECYILEro ras3a, win

d)  xomomusie noBymku UFg, ciocoOHble co3maBath Temneparypsl -20°C uiu MeHee.

CnenunajibHO TpPeIHA3HAYEHHbIE HJIM MOATOTOBJIEHHbIE CHCTEMBbI, 000pY/IOBaHUE H
KOMIIOHEHTBI JUISI HCHOJIb30BAaHUSI Ha YCTAHOBKAX XHMHYECKOr0 OOMeHa MJIH
HOHOOOMEHHOI0 000ramenus

BBOJHOE 3AMEYAHUE

HesnauntenbHoe pa3nuyre H30TOMOB ypaHa IO Macce TMPUBOIUT K HEOOIBIIUM
W3MCHCHUSIM B PAaBHOBECHHM XHUMHYECKHUX PEaKIHUHA, KOTOPHIE MOTYT HCIOJIL30BAaTHCS B
KauecTBE OCHOBBI IS pPa3AClieHHs H30TOMNOB. Y CIENHO pa3paboTaHO IIBa Ipoliecca:
YKUIKOCTHO-KHIKOCTHBIN XUMHUYECKAH 0OMEH M TBEPI0-KUIKOCTHBI MOHHBIA 0OMEH.

B nporiecce KUAKOCTHO-KUIKOCTHOTO XUMHUYECKOTO OOMEHA B MPOTHBOTOKE MPOUCXOIUT
B3aUMOJICHCTBUEC HECMEIIMBAIONIMXCS JKUAKAX (a3 (BOMHBIX WM OPraHUYECKHX), YTO
MIPUBOANT K 3P HEKTy KacKaaUupOBAHUS THICSY CTAIMil pa3meneHus. BomHas ¢aza cOCTOHUT
W3 XJOpHJAa ypaHa B pacTBOpPE COJSHOM KHCIOTBHI; OpraHndeckas ¢aza COCTOHT U3
AKCTPAreHTa, COACPIKAIIETO XJIOPU]] YPaHa B OpraHMYECKOM pacTBoputene. KOHTaKTHBIMU
GuibTpaMu B pa3lelMTENFHOM KacKajJe MOTYT SBIATHCS OKUJIKOCTHO-XKHUJIKOCTHBIC
O6MeHHBIe KOJIOHHBI (TaKI/Ie, KaxK HMIIYJbCHBIE KOJIOHHBI C CETYATHIMU TapeHKaMI/I) HJIN
JKUJIKOCTHBIE IICHTPU(YKHBIE KOHTAaKTHBIC (QMIBTPhl. Ha 000MX KOHIaX pa3/euTebHOTO
Kackaza B IeMsIX obecredeHus: pedirokca Ha KaXKJIOM KOHIE HEOOXOAMMBI XHMUYCCKUE
npeBpanicHus: (OKUCIEHHE W BOCCTAHOBICHME). [JiaBHas 3ajiada KOHCTPYKIIMU COCTOUT B
TOM, 4TOOBI HE JOMYCTUTh 3arPS3HCHUS TEXHOJOTHMUYECKUX MOTOKOB HEKOTOPHIMH MOHAMU
METaJIOB. B CBSI3M ¢ 3THM HCIOJB3YIOTCS TUIACTUKOBBIC, TOKPBITHIE MTACTUKOM (BKIHOYAs
MpUMeHeHHe (TOPHUPOBAHHBIX YTIIIEBOJOPOJHBIX TOJIUMEPOB) W/HIHM TMOKPBITBIC CTEKIOM
KOJIOHHBI ¥ TPyOOTIPOBO/IBI.

B TBepao-XMAKOCTHOM MOHOOOMEHHOM IIpoIiecce OO0OTaleHnue AOCTUTAETCs MOCPEICTBOM
agcopOuuu/mecopOuy  ypaHa Ha  CHEUUATBHOH, OYeHb OBICTPO  JACHCTBYIOIICH
HOHOOOMEHHOH cMmoisie WM afcopOeHTe. PacTBop ypaHa B CONSHOW KHCIOTE M Ipyrue
XMMUYECKUE PEareHThl MPOIIyCKAIOTCs Yepe3 MIIMHAPUYECKUE 000raTUTEIbHbBIE KOJIOHHBI,
coJiepkallive YIUIOTHEHHbIE CJI0M ajacopOeHTa. i moajepKaHUs HENPEPhIBHOCTU
mpolecca HeoOXoauMa cucTeMa pedriokca B IesX BRICBOOOXKICHUS ypaHa U3 afcopOeHTa
00paTHO B )KHUIKUAN MOTOK, C TEM YTOOBI MOXKHO OBLTO coOpatTh "mpomykT" 1 "XBOCTHI". DTO
JOCTUTAeTCsl  IyTeM  HCIONb30BAHHSA  MOIXOMAIINX  XWMHYECKHX  pPEareHTOB
BOCCTaHOBJICHUS/OKHCIICHUS, KOTOpPhIE TIONHOCTBIO PEreHEpUpPYIOTCS B  pa3AelbHBIX
BHEIIHUX HETISIX M KOTOpbIE MOTYT YacTHYHO DPEreHEpUpOBATHCA B CAMUX H30TOIHBIX
pa3fenuTeNbHBIX KOJMOHHAaX. lIpucyTcTBHEe B mpolecce ropsidux KOHLEHTPUPOBAHHBIX
pacTBOPOB COJITHOM KHCIOTHI TpedyeT, 4ToObl 00OpyaOBaHHME OBLIO H3rOTOBICHO W3
CHELUABHBIX KOPPO3HECTOMKMX MAaTepHaloB WM 3AIMMINEHO IOKPHITHEM M3 TaKHX
MaTepHaIoB.
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5.6.1.

5.6.2.

5.6.3.

AKMIKOCTHO-KUIKOCTHBIE 00MEHHbIE KOJOHHBI (XUMUYeCcKHii 00MeH)

[IpoTHBOTOUHBIE KUAKOCTHO-)KUIKOCTHBIE OOMEHHBIE KOJIOHHBI, MMEIOIINE MEXaHUYEeCKUI
CHJIOBOH BBOJ (T.€. HMILYJIbCHBIE KOJIOHHBI C CETYAThIMU TaPEIKaMK, KOJIOHHBI C TapEIKaMH,
COBEPIIAIOIIMMH BO3BPATHO IIOCTYNATEIbHBIE NBW)XXECHHS, M KOJIOHHBl C BHYTPEHHUMU
TYpOUHHBIMH CMECUTENSIMH), CIELHUaIbHO NpelHa3HaYeHHbIE WM TOATOTOBIICHHBIC IS
o0oramieHusi ypaHa C HCIIOJIB30BaHMEM Ipolecca XUMHUYECKOro OOMeHa. Jus
KOPPO3UOHHOH YCTOMYMBOCTH K KOHLICHTPUPOBAHHBIM PAacTBOPaM COJISIHOM KHUCIOTBI 3TH
KOJOHHBl MU MX BHYTPEHHHME KOMITIOHEHTHl HM3TOTOBIEHBI W3 MOAXOIALINX IIIACTUKOBBIX
MaTepHajoB (Takux, Kak (TOPUPOBAHHBIC YIJICBOAOPOIHBIC IOJIMMEPHI) MM CTEKJIa WU
3aIUINEHBl TOKPBITHEM M3 TaKUX MaTepHaloB. KOJIOHHBI CIPOEKTHMPOBAHBI Ha KOPOTKOE
(30 cexynna niam MeHee) BpeMsi MPOXOXKACHHUS B KacKaJe.

HenTpudykHble KUAKOCTHO-)KUAKOCTHbIE KOHTAKTHbIe (UIbLTPHI (XUMHYECKHI
00MeH)

HentpudyxHble  KHUIKOCTHO-)KUIKOCTHBIE  KOHTAKTHBIE  (DUIBTPBHL,  CIIEIHAIBHO
MpelHa3HAaYeHHbIE WJINM TOATOTOBJICHHBIE s OOOTalleHHs ypaHa C HCIOJb30BaHUEM
mpolecca XuMHYECKOro oOMeHa. B TakuxX KOHTaKTHBIX (HIBTpaxX UCIOJB3YETCs BpalleHne
IUTA TIONYYEHUS OPTaHWYeCKWX M JKUIKHX TOTOKOB, a 3aTeM IIGHTPOOEeKHas cuia s
pasmenenuss ¢a3. I KOPPO3HOHHOW CTOHKOCTH K KOHIICHTPUPOBAaHHBIM PacTBOPaM
COJSIHOM KHCJIOTHl KOHTaKTHbIE (HIBTPHl HW3TOTABIUBAIOTCA W3 COOTBETCTBYIOLIMX
IIACTUKOBBIX MaTepPHaNIOB (TaKuX, Kak (PTOpUPOBaHHBIEC YTIEBOJOPOTHBIC TOJIMMEPHI) HITH
MTOKPBIBAIOTCS IMH WM cTeKJIoM. LleHTpudyKHbBIe KOHTaKTHBIE (BMIBTPHI CIIPOSKTHPOBAHBI
Ha KopoTkoe (30 cekyHa WM MeHee) BpeMsl IPOXOXKICHHUS B KacKaje.

CucreMbl 1 000pyT0BaHueE /ISl BOCCTAHOBJIEHHS ypaHa (XUMUYECKHIT 00MeH)

a) CriennaibHO TIpeTHA3HAYEHHBIE WM TOJITOTOBIICHHBIE SYEHKU 3IIEKTPOXHUMHUYECKOTO
BOCCTAaHOBJICHHS TSI BOCCTAHOBIIEHUS ypaHa U3 OJHOTO BAJIEHTHOTO COCTOSHUS B JIPYTO€ B
Helsix 00oralleHns ypaHa ¢ HCIOJIb30BaHHEM Ipoliecca XUMUIecKoro ooMena. Matepualibl
siUeeK, HAXOIAIIMEeCS B KOHTAKTE C TEXHOJOTMYECKUMH pacTBOPaMH, MIOJKHBI OBITh
KOPPO3UECTONKUMHU K KOHIIEHTPUPOBAHHBIM PAacTBOPAM COJISTHOM KHCIIOTHI.

[OACHUTEJIbBHOE 3AMEYAHUNE

KaTtomuernii oTcek sUeHKH JODKEH OBITh CIPOSKTHPOBAaH TaKUM 00pa3oM, YTOOBI
MPEIOTBPATHTh MOBTOPHOE OKHCIICHUE ypaHa 10 0oJiee BHICOKOTO BaJEHTHOTO COCTOSHHS.
Jlns yaepkaHus ypaHa B KAaTOJAHOM OTCEKEe SYelKa MOXET HMETh HEMPOHHIIACMYIO
muadparMeHHYI0 MeMOpaHy, H3TOTOBJICHHYIO W3 CIHCIHAIBHOTO KATHOHHOOOMEHHOTO
Mmarepuana. KarToJ COCTOMT M3 COOTBETCTBYIOIIETO TBEPAOTO NPOBOJHUKA, TAKOTO, Kak
rpadur.

4
b) CHGHI/I&HLHO NpCAHA3HAUCHHBIC WX MMOATOTOBJIICHHBIC CUCTCMBI IJISA U3BJICUCHUA UJr
U3 OPraHU4Y€CKOro IIOTOKa, PETyJIHMpPOBaHHUA KOHLCHTpaUWUW KHUCJIOTBI U JJIA 3aIlOJIHCHUA
AYCECK JJICKTPOXUMHNUCCKOI0 BOCCTAHOBJICHHA HA IMPOU3BOJCTBCHHOM BBIXOAC KaCKaaa.

[OACHUTEJIBHOE 3AMEYAHUE

DTH CHCTEMBI COCTOAT M3 00OPYIOBAHHS SKCTPAKIMH PAacTBOpHUTENeM JuIsi oTronku U™ u3
OpPTaHMYECKOTO TOTOKa B JKHIKWH pacTBOp, 0O0OpYNOBaHUS BBIIAPHBAHUS HW/WIH APYTOTO
000pyZOBaHMS IJsl AOCTHXKEHHUS PETYIMPOBKH M KOHTPOJII BOAOPOAHOTO ITOKa3aTens, a
TAaKK€ HACOCOB WM JPYI'MX YCTPOMCTB IepeHoca Ul  3aIlOJIHEHHA  S[YeeK
3NEKTPOXUMHUECKOT0 BoccTaHOBIeHHA. (OCHOBHas 3a7jaya KOHCTPYKIHMH COCTOHMT B TOM,
yroObl M30€XaTh 3arps3HCHUS MOTOKA JKUAKOCTH HWOHAMH HEKOTOPHIX METaJIOB.
CrenoBaTenbHO, T€ YacTH OOOpPYNOBAaHUSI CHCTEMBI, KOTOPbIE HAXOHASATCS B KOHTAKTE C
TEXHOJOTMYECKUM MOTOKOM, M3rOTaBIHUBAIOTCS U3 COOTBETCTBYIOIIMX MAaTE€pHaloB (TaKuX,
KaK CTEKJIO0, TOpUPOBAHHBIC YIIIEBOIOPOJHBIE TOJIMMEDPHI, Cylb(paT nonupeHuna, cyaspoH
nonmddupa M MPONUTAHHBIA CMOJOH rpaduT) WIM 3alUIICHB MOKPHITUEM H3 TaKHX
MaTepHaIoB.
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5.6.4.

5.6.5.

5.6.6.

5.6.7.

CucreMbl NOATOTOBKM MUTAHUSA (XUMUYECKHiT 00MeH)

CHeHI/IaJ]LHO MpEAHA3HAYCHHBIC WM IIOATOTOBJICHHBIC CHUCTEMBI i1 IIPOMU3BOACTBA
MUTATCIIBHBIX PACTBOPOB XJIOpUJA ypaHa BBICOKOM YHCTOTHI JIJIS YCTAHOBOK I10 pa3ACICHUIO
HU30TONOB YpaHa MECTOAOM XUMHUUYCCKOI'O oOMeHa.

[NOACHUTEJIBHOE 3AMEYAHUE

OTU CUCTEMBI COCTOAT U3 OOOPYIOBAaHUS IS PACTBOPCHHMSI, SKCTPAKIIMKM PACTBOPUTEIEM
W/WiaM MOHOOOMEHHOTO 000pYyMOBaHUS ISl OYHCTKH, a TaK)Ke AJIEKTPOIUTHUECKUX STUEEK
wis Boccranopnennss U™ wmm U™ B U™. B 9THX cHcTeMax MPOM3BOMITCS PAaCTBOPHI
XJOpUJla ypaHa, B KOTOPBIX COJEPKHUTCSA JIMIIb HECKOJbKO 4YacTell Ha MWUIMOH
METAJTMYECKUX BKJIFOUCHUH, TAaKWX, KaK XPOM, JKeJe30, BaHaJIui, MOJMOACH W JPYTHX
IBYXBaJCHTHBIX WX KATHOHOB WJIM KAaTHOHOB C  OONBIIEH  BaJIEHTHOCTHIO.
KoHcTpyKIIMOHHBIE MaTepualibl JJisi DIIEMEHTOB CUCTEMBI, B KOTOpOi oOpabarbiBaeTcs u”
BBICOKOH YHCTOTBI, BKJIIOYAIOT CTEKJIO, (TOPUPOBAHHBIC YIJICBOJIOPOJIHBIC TMOIUMEPHI,
rpaduT, TOKPHITHIA MOIMBUHUI-CYJIb()ATHBIM HIH TOMU3PHUP-CYITbPOHHBIM IJIACTUKOM WU
MPONMUTAHHBIA CMOJIOH.

CucreMbl OKHCJIEHUS ypaHa (XUMHYeCKHI 00MeH)

CrienManbHO MPeJHA3HAYCHHBIC WM MOJTOTOBJICHHBIE CHCTEMBbI [Tl OKHCIICHUS u” s U™
JUTS BO3BPAIIEHHUS B KacKa [ pa3JeleHHs H30TOIIOB ypaHa B IPOIIECCe 0OOTAIIEHHS METOIOM
XUMHAYECKOr0 0OMEHA.

I[NOACHUTEJIBHOE 3AMEYAHUE
OTH CUCTEMBI MOTYT BKJIIOYATh TAKUE 3JIEMEHTHI, KaK:

a) 00opyaoBaHHeE IJ1s1 KOHTAaKTUPOBAHUS XJIOpA M KHCIOPOAa C BOAHBIMU 3 III0OeHTaMU
U3 06OpYNOBAHHS pa3leicHHs H30TONOB M SKCTPAKIMM obpasosaBmerocs U™ B
OO€HEHHBIM OpPraHMYeCKUi IOTOK, BO3BPAINAIONIUIICS M3 MPOU3BOACTBEHHOTO
BBIXOJIa KACKaJa;

b) obopymoBaHME, KOTOpOE OTACHACT BOAY OT COJSHOM KHCIOTHI, YTOOBI BOJa U
KOHIICHTPUPOBAHHAS COJISTHASI KUCIIOTa MOTJIH Obl OBITh BHOBH BBEJCHHI B IPOIECC B
HYXHBIX MECTax.

BbicTpo pearupyroniue HoH00GMeHHBIE CMOJIBI/a/ICOPOEHThI (MOHHBIH 00MeH)

BeicTpo  pearupyroiniue HOHOOOMEHHBIE CMOJIBI  HJIM  aJICOPOCHTBI,  CIICHUAIBHO
MpeIHA3HAYCHHBIC WJIM TOATOTOBJICHHBIC Jisi OOOTalleHHs ypaHa C KCIOJIb30BaHUEM
mporiecca HOHHOTO 0OMeHa, BKJIIOYasl MMOPUCTHIE CMOJIBI MAKPOCETYAaTOW CTPYKTYPHI H/HITH
MeMOpaHHbBIE CTPYKTYPHI, B KOTOPBIX aKTUBHBIE TPYTIBI XUMUYECKOTO 0OMEHa OTpaHUYeHbI
MOKPHITHEM Ha IMOBEPXHOCTH HEAKTHBHOW IMOPUCTOM BCIIOMOTATEIBHON CTPYKTYPBI, U
IpyTHe KOMIIO3UTHBIE CTPYKTYpbl B 000 mpuemieMoil (opme, BKIIOYAs YaCTHIIBI
BOJIOKOH. OJTH MOHOOOMEHHBIE CMOJIBI/aICOPOSHTHI UMEIOT AuaMeTphl 0,2 MM WM MEHEe |
JIOJDKHBI OBITh XMMHYECKH CTOWKMMH TIO OTHOIICHUIO K PacTBOpPaM KOHIICHTPUPOBAHHOMN
COJITHOW KHUCIIOTHI, & TaK)Ke JIOCTATOYHO MPOYHBI (PU3UYECKH, C TEM YTOOBI MX CBONCTBA HE
YXYIIIAJIACh B OOMEHHBIX KOJOHHaX. CMOJIBI/ancopOCHTHI CIEHAIbHO TpeIHA3HAYCHBI
JUIA TIOTY4YeHHS KHUHETHKH OYeHb OBICTpOro oOMeHa H30TOIMOB ypaHa (AJIUTEIHHOCTh
nonyooMena meHee 10 cexyHn) u 001a1al0T BO3MOXHOCTBIO pa00OTaTh MPHU TEMIIEpaType B
nuamna3one ot 100°C mo 200°C.

HNoHoo0MeHHBbIE KOJOHHBI (MOHHBIH 00MeH)

Hunuaapuyeckue KoJOHHBI nuamerpoM Oosee 1000 MM amst yiepKaHusi U HOAJCPKAHUS
3allOJTHEHHBIX CJI0OEB MOHOOOMEHHBIX CMOJ/aJCOPOCHTOB, CIECLHUAIbHO IMpEIHAa3HAYCHHBIC
WIA TIOATOTOBJIEHHBIE M1 OOOTalleHMs ypaHa C HCIOJIB30BAHUEM HOHOOOMEHHOIO
mporecca.  OTH KOJIOHHBI HM3TOTOBIIEHBl W3 MaTepuanoB (TakuX, KaK THUTaH WX
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5.6.8.

5.7.

(GTOpUpPOBAaHHBIE YTIICBOAOPOJHBIC MOJIUMEPHI), CTOMKHX K KOPPO3HMH, BBI3BIBACMON
pacTBOpamMH KOHIICHTPUPOBAHHOM COJITHOW KUCIIOTHI, WIIM 3alIMIICHBI TIOKPHITUEM M3 TAKHUX
MaTepHajoB U CHOCOOHBI paboTaTh Npu TemiiepaType B nuamazoHe oT 100°C mo 200°C u
nasiennu Beime 0,7 Mlla (102 gyHT/XB. mroiim).

Honoo0MeHHBbIe cucTeMbl pediiiokca (MOHHBIH 00MeH)

a) CHCL[I/IEUILHO MMPpEAHA3HAYCHHBIC WJIM MOATOTOBJICHHBIC CUCTEMbI XUMHWYECKOTO WJIN
AIIEKTPOXUMHYECKOTO BOCCTAHOBIICHHUS JIJIsl pEreHEepaliy pearcHTa(oB) XUMHUECKOTO
BOCCTaHOBJICHHS, HCIIOJIb3yeMoro(blX) B Kackamax HOHOOOMEHHOTO oOoTaIieHus

ypaHa.

b)  CnenuanbHO TpelHA3HAYCHHBIE WM MOJTOTOBJICHHBIE CUCTEMbI XMMHUYECKOTO HIIH
AIIEKTPOXUMHUYECKOTO OKHCJIEHHUS MAJsl PEreHepalyy peareHTa(oB) XUMHUYECKOTro
OKHCIICHHUS, UCTIONB3YeMOro(bIX) B KackaJax HOHOOOMEHHOT0 00orameHus ypaHa.

[NOACHUTEJIbBHOE 3AMEYAHUE

B mponecce mMOHOOOMEHHOro OOOTAIlCHHS B KaueCTBE BOCCTAHABIMBAIOLIETO KAaTHOHA
MOXET HCIIOJIb30BATHCS, HANPUMEp, TpexBaldeHTHbIi Thtan (Ti”), M B 3ToM ciyuae
BOCCTAHOBHUTENIbHAs CHCTeMa Oy/eT BrpabaThiBaTh Ti~ mocpencTBom BoccTanoBnenus Ti',

B mporiecce B kaduecTBe OKHCIUTENS MOMKET HCIIONB30BATHCS, HANPUMEP, TPEXBAIECHTHOE
+3 +3
xkenezo (Fe™), m B 3TOM ciydae cumcTeMa OKHCICHUS OyIeT BbhIpabaTeiBaTh Fe
+2
MIOCPEACTBOM OKHCIIeHus Fe .

Cﬂelll/la.]]bHO NnpeaHasHAa4YCeHHbI€ WJIH IOATOTOBJICHHBIC CHUCTEMBI, oﬁopynonalme u
KOMIIOHCHTBI JI UCIIOJIL30BAHUSA B J1a3€PHLIX 000raTuTEJIbHBIX YCTaHOBKax

BBOJHOE 3AMEYAHUE

CymiecTByromuye CACTEMBI IJIsi 000TaTUTENHFHBIX IPOILECCOB C HCIOIB30BAaHUEM JIa3epOB
JEIISATCS. Ha JIBE KaTerOpHH: Te, B KOTOPBIX pabodeil cpeoil sIBIAIOTCS Mapbl aTOMapHOTO
ypaHa, U T€, B KOTOPBIX paboyvel cpeo ABJISAIOTCS Mapbl ypaHOBOTO coeanHeHus. O0muMu
Ha3BaHUSMU JUIA TaKUX MPOIECCOB SIBIISIOTCS: TIepBasl KaTETOpHUs - Ja3epHOE pasJieieHre
H30TONOB MO MeTony aroMapHelx mapoB (AVLIS wmmum SILVA); Bropas kareropusi -
MOJIEKYJISIPHBIA METOJ Jla3epHOTO paseneHus uzoronos (MLIS wimu MOLIS) u xumuyeckas
peaknus TMOCPeACTBOM H30MpaTeNbHOH Mo u3oTomaM JnasepHoil axtuBauuu (CRISLA).
CucteMbl, 000pyIOBaHME W KOMIIOHEHTHI JJISi YCTaHOBOK JIa3e€pHOTO OOOTaIIeHUs
BKJIIOYAIOT: a) yCTpOMCTBa AJIsl MOJauu MapoB METAIIMYECKOro ypaHa (1151 n30upaTenbHON
(oTOMOHM3ALIMK) WM YCTPOWCTBA MJIsS IMOJA4YM IapoB YPAHOBOTO COEAMHEHUS (A7
dboTomucconmany WM XUMHYECKOW aKTHUBAIINH); b) ycrpoiictBa mms  cOopa
000raIieHHoro 1 00eTHEHHOT0 METAJUIMYECKOTO ypaHa B KadecTBe "mpoaykra” U "XBOCTOB"
B MEPBOW KAaTErOPHH W yCTPOUCTBA ISl cOOpa pPa3ioXeHHBIX WM BBHIMIEAIINX U3 PEaKInU
COCIMHCHUY B KavyecTBe "TpoAyKTa" M HeoOpaOOTaHHOTO MaTepraia B KauyecTBe "XBOCTOB"
BO BTOPOM KaTeropuu; ¢) pabouue Ja3epHbIC CUCTEMBI I H30MPATECILHOTO BO30YKICHUS
M30TONOB ypaHa-235; wu d) obopymoBaHuWe I TOATOTOBKH ITOJAYd W KOHBEPCHH
MpoJyKTa. BcneacTBue cloKHOCTH CHEKTPOCKONHMH aTOMOB M COSIMHEHUH ypaHa MOXET
OTpeOOBaTHCS HCIIONF30BaHUE JIIO00N U3 PSla IMEIOIIUXCS Ja3ePHBIX TEXHOJIOTHIA.

[NOACHUTEJIbBHOE 3AMEYAHUE

MHorHe W3 KOMIIOHCHTOB, TICPEYHCIICHHBIX B OTOM  pa3jaelie, BCTyHalOT B
HETIOCPEICTBCHHBIN KOHTAKT ¢ MapaMH METaJUTMYECKOTO ypaHa WU C KXKUAKOCTHIO, WU C
TEXHOJIOTUYECKUM razoM, coctosamuM u3 UFe mnu cmecu u3z UFg u gpyrux razos. Bce
MTOBEPXHOCTH, KOTOPHIE BCTYMAIOT B KOHTAKT ¢ ypaHoM i UFg, OTHOCTBIO M3TOTOBJICHBI
13 KOPPO3UECTOWKHUX MaTEpHUaIOB WU 3alUINEHBI TIOKPHITHEM W3 TaKUX MarepuainoB. Jlms
Lenel paszaena, OTHOCAIIETOCS K KOMIIOHEHTaM 000pyI0BaHUS IS JIa3epHOTo 00O0TaIleHHUs,
MaTepHabl, CTOUKHE K KOPPO3HUH, BHI3BIBAEMON MapaMu WIH JKUJIKOCTSIMU, COAEPKAIIUMU
METAJTMYECKUH YpaH WM ypPaHOBBIC CIUIABBI, BKIIOYAOT TOKPBITHIA OKCHJIOM HUTTPUS
rpaduT U TaHTad; W MaTepUAbI, CTOHKHE K KOPpO3uH, Bei3biBaeMoit UFg, BKIIOUatOT Meb,
HEP)KABCIONIYI0 CTalb, QIIOMUHUHN, aJlOMUHUEBBIC CIUIABBI, HUKEIb WJIH CIUIABHI,
cogepxamme 60% uukens u Oonee, u croiikue k UFg momHOCTBIO (prOpHpoBaHHBIE
YITIEBOJOPOIHBIC TOTHMEDPHI.
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5.7.1.

5.7.2.

5.7.3.

5.7.4.

5.7.5.

5.7.6.

Cucrembl BbinapuBaHus ypana (AVLIS)

CrnenmansHO TpeaHa3HAYCHHBIC WM IMOATOTOBICHHBIC CHCTEMBI BBITAPUBAHUS ypaHa,
KOTOpPBIE COJAEPKaT BBICOKOMOIIHBIEC IOJIOCOBBIC WU PACTPOBBIC 3JCKTPOHHO-TYUYECBBIC
IyIIKH ¢ TIepeIaBaeMOoi MOIIIHOCTEIO0 Ha MUIIIEHb Ooiee 2,5 kBT/cMm.

CucreMbl AJ151 00padOTKM KUAKOMeTaJInYeckoro ypana (AVLIS)

CrienualibHO TpeTHA3HAYCHHBIC WM MOATOTOBJICHHBIC CUCTEMBI JUII 00pa0OTKH KHIKOTO
MeTalia Ui PacIUIaBICHHOTO YpaHa WM YPaHOBBIX CIUIABOB, COCTOSINNE W3 THUTJIEH U
OXJIQKTAFOIIEeT0 000PYMOBAHUS TSI THTJICH.

[NOACHUTEJIbBHOE 3AMEYAHUE

Turnu u [Apyrue KOMIIOHEHTHI 3TOH CHCTEMBI, KOTOpPbIE BCTYHNAlOT B KOHTAakT C
pacIUIaBICHHBIM YPaHOM WM YPAaHOBBIMU CIUIaBaMH, U3TOTOBJIEHBI U3 KOPPO3UECTOMKUX M
TEPMOCTOMKHMX MAaTepHaIOB WM 3aIIMIICHHBIX TOKPBITHEM U3 TaKUX MaTepHasoB.
[Ipuemniemble MaTepuanbl BKIIOYAIOT TaHTaN, TOKPBITHI OKCUAOM UTTpHS rpaduT, rpadur,
MOKPBITHIN OKUCJIAMH JPYTUX PEAKO3EMENBHBIX HJIEMEHTOB I UX CMECSIMH.

Arperatsl 1Js1 coopa "'mpoaykra' u "XBocToB' MeTa/iHueckoro ypana AVLIS)

CrienmasibHO TIpeHa3HauYEHHBIE WJIM TOATOTOBJICHHBIE arperarsl ans coopa "mpomykra' u
"XBOCTOB" METAJUTMYECKOTO YPaHa B )KUKOW UM TBEPAOH Popme.

[HOACHUTEJIBHOE 3AMEYAHUE

KOMIOHEHTBI 3THX arperaToB H3TOTOBJICHBI W3 MAaTEpUANIOB, CTOMKHMX K HarpeBy u
KOoppo3uu, BBI3BIBacMOM napaMm METAJJIMYCCKOr0 ypaHa WM KUJAKOCTHIO, WJIN 3allUIICHBI
MOKPBITHEM W3 TaKHX MATEpUANiOB (TaKWUX, KAK MOKPBITHIH OKCHUIOM WTTPHs TpapuT WU
TaHTaJ) U MOTYT BKIIOYATh B ceOs TpyOONpOBOABI, KIalaHkl, MTyIepa, "Kemnoba", BBOIHI,
TEIJIOOOMEHHUKN U KOJUICKTOPHBIC TNIACTUHBI AJII MAarHuTHOI'O, 3JICKTPOCTATUYECKOTO HJIU
JIPYTUX METOJIOB pa3/IeIICHUsI.

Koxxyxu pazaenurebHoro moayJas (AVLIS)

CnenmanbHO  NpeJHA3HAYCHHBIE WM IOATOTOBJCHHBIE  IWJIMHIPUYECKHE  HIIH
MIPSIMOYTOJIbHBIE KaMephl AJIs MOMELIEHNs B HUX UCTOYHHKA ITapOB METAJUIMYECKOTO YpaHa,
3JIEKTPOHHO-IIY4YE€BOU MyIIKH U KOJIJIEKTOPOB "MpoayKTa" u "XBOCTOB".

[HOACHUTEJIBHOE 3AMEYAHUE

OTH KOKyXH UMEIOT MHOKECTBO BXOJIHBIX OTBEPCTHH JJIS MTOAAYN DJICKTPOIUTAHUS U BOJIBI,
OKHa JUTsl JTA3EPHBIX MTyYKOB, COSAMHCHUH BaKyyMHBIX HACOCOB, a TAKXKE I JUArHOCTUKU U
KOHTPOJII KOHTPOJHHO-M3MEPUTENBHBIX NMPHUOOpoB. OHM HMEIOT TPUCTOCOOICHUS s
OTKPBITUS U 3aKPBITHUS, YTOOBI 00ECIICUUTH 00CTY)KUBAHHUE BHYTPEHHUX KOMIIOHEHTOB.

CeBepx3ByKOBbIe pacliMpuTte/bHble comia (MLIS)

CrneunanbHO NpeAHa3HAYEHHBIC WJIM MOATOTOBJICHHBIE CBEPX3BYKOBBIE PACIIUPUTEIbHbBIC
corta s oxyaxaeHus cmeced UFs um Hecymero raza no 150 K wunum Hmxke u
kopposuecroiikue k UFg.

KoanekTopsl npoaykra natudropuctoro ypana (MLIS)

CrnenuanbHO NpeJHA3HAYCHHBIE MM IIOATOTOBJIEHHBIE KOJUIEKTOPBI TBEPAOTO INPOAYKTa
natudpTopucroro ypana (UFs), cocrosimue u3 (GuiIbTpa, KOJUIEKTOPOB YAApHOIO WU
LIUKJIOHHOTO TUIIA WM UX coueTaHuil u kopposuecroiikue K cpene UFs/UFs.
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5.7.7.

5.7.8.

5.7.9.

5.7.10.

5.7.11.

Komnpeccopsl UF¢/Hecymero raza (MLIS)

CneunanbHO NpeAHA3HAUCHHBIC WKW MHOATOTOBJICHHBbIE Kommpeccopbl mis cMmeced UFq u
HECyIllero Tra3a Jjs JanuTenbHOM skcruryatanuu B cpere UFq.  KoMmoHeHTBl 3THX
KOMIIPECCOPOB, KOTOPBIC BCTYHNAIOT B KOHTAKT C HECYHIMM TIa30oM, H3rOTOBJICHBI U3
kopposuectoikux Kk UFg MaTepuanoB win 3alIUIIEHbl TOKPHITHEM U3 TAKUX MAaTEPUATIOB.

YnjaoTHenus Bpamaromuxcs sajaos (MLIS)

CrnenuanbHO MpPEeIHA3HAYCHHBIE WM MOATOTOBJICHHBIC YIUIOTHEHHS BPAIIAIOIINXCS BAJIOB,
YCTAaHOBJICHHBIE Ha CTOPOHE MOJa4d W Ha CTOPOHE BBIXOAA JUIsl YIUIOTHEHHUS Baja,
COGIUHSIIONIET0 POTOpP KOMIIpeccopa ¢ MPUBOJHBIM JBUTATEIEM, C T€M YTOOBI 00ECIIeunTh
HaJIeKHYI0O TEPMETH3AIHIO, TPEIOTBPAMIAONTYI0 BBIXOJ TEXHOJIOTHYECKOTO Ta3za WIIH
HAaTCKaHWE BO3MyXa WM YIUIOTHSAIOMIETO Ta3a BO BHYTPECHHIOID KaMepy KOMIIPEccopa,
KoTopas 3anoiHeHa cmechio UF¢ 1 Hecytero rasa.

Cucremsbl ¢propupoBanus (MLIS)

CrierualibHO TIpeIHa3HAYCHHBIC WJIU MOATOTOBJICHHBIC cucTeMbl s (propupoBanus UFs (B
TBepoM coctosiuum) B UF¢ (Ta3).

[OACHUTEJIBHOE 3AMEYAHUE

OTH CUCTeMBI TIpeAHa3HadeHbl s propupoBanus cobpanHoro mopomka UFs B UFg B
LEJISX MOCIeNyIomero coopa B KOHTelHHepax MpoAyKTa WiH Ui ogadd B 6moku MLIS mns
JOTIOJTHUTENFHOTO  00OTAIICHHS. [Ipy npuMeHeHMH OJHOTO TMOAXOAA PEaKLHs
(dbTOpUpOBaHU MOXET OBITh 3aBEpIIEHA B IPEAEIax CHUCTEMBbl pa3feCHUS W30TOIOB, IIe
WIET peakius U HeNOCPEJCTBEHHOEe H3BJeueHHe M3 KoyiekTopoB "mpoaykra". Ilpum
OpUMEHEHUH Jpyroro moxaxoaa mnopomok UFs MmoxeT ObITh H3BICUEH/TEpEMEIICH U3
KOJUICKTOPOB  "mpomykra" B  TMOAXOMSIIMHUNA  peakTop  (Hampumep, peakTop C
TICEBI00KMKEHHBIM CIIOEM KaTaJu3aTopa, TeTMKOUATbHBIA peakTop WU KapoBasi OallHs)
B Hensix (GropupoBaHus. B 00ouX ciyyasx HCIONB3yeTcsl 000pynoBaHUE Ul XPaHEHUS U
nepeHoca ¢ropa (WM IPYrHX MpHEMIIEMbIX (TOPUPYIONIMX peareHTOB) W IS cOopa u
nepenoca UFg.

Macc-cnekrpoMeTpbl/uctouduku noHoB UFq (MLIS)

CrienualibHO TIpeIHAa3HAYeHHBIE WM TOJTOTOBJICHHBIE MAarHUTHBIE WU KBaJpyHOJIbHBIC
Macc-CIEKTPOMETPHI, CIIOCOOHBIE TIPOU3BOIUTE MPSAMON OTOOp TPOO TOoIaBaeMON MAaccChl,
"mpomykTta" mwim "XBOCTOB" M3 ra3oBbIX MOTOKOB UF¢ m oOmanmaromiye MmoNHBIM HabOpoOM
CJICYIOIIUX XapaKTEPUCTHUK:

1. yAenbHas pa3pelaroas cnocooHOCTh 1o Macce cBhitre 320;

2. COACPKAT HMCTOYHUKH HOHOB, H3IOTOBJICHHBIC W3 HHUXpOMa WJIW MOHCIA WIA
3alMUIICHHBIC ITOKPBITUEM U3 HUX, UJIN HUKCIUPOBAHHBLIC,

3. coJiepKaT MOHU3AI[MOHHBIE UCTOYHUKH ¢ 60MOApANPOBKOI IIEKTPOHAMU;
4. COJIeP)KaT KOJUICKTOPHYIO CUCTEMY, IPUTOIHYIO /ISl U30TOITHOI'O aHAJIN3A.
Cucrembl mogayn/cucreMsl 0TBoAa "'mpoaykra' u "xsocros' (MLIS)

CrienualibHO TIpeTHA3HAYCHHBIE WM TIOJTOTOBJICHHBIE TEXHOJOTHYECKUE CHUCTEMBI WU
o0opynoBaHue TSI OOOTaTUTENBHBIX YCTAHOBOK, M3TOTOBJICHHBIE M3 KOPPO3HECTOMKUX K
UF¢ MaTepuaioB, WK 3aIIAIIEHHBIX TTOKPBHITHEM U3 TAKUX MaTEPHAIOB, BKIFOUYAIOIIHUE:

a) MUTAIONINE ABTOKIIABBI, TIEUYM WIIM CHUCTEMBI, Ucmoyb3yemble Juis noxadn UFg s
mporiecca oboraieHus;

b)  mecybmuMmaTopbl (WM XOJODHBIC JIOBYIIKH), HCHOJB3YEMbIC JUIS BBIBEACHHS
Harperoro UFg u3 mponecca oborameHust Ui NOCIeAyIOero nepeMeiieHus;
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5.7.12.

5.7.13.

5.8.

c) CTaHLIMM OTBEPXKICHUS WM CXKIDKEHUs, Hcronbdyemble ans BeiBeneHus UFq u3
npouecca oborameHusl myTeM cxatus U nepeBoga UFg B KHMOKYIO MM TBEPAYIO

bopmy;

d) cTaHuMu "mpoxaykra" miam "XBocToB", Mcmonb3dyeMble sl nepememeHus UFq B
KOHTEUHEPBHI.

Cucremsl oraenenust UFg ot Hecymero raza (MLIS)

CrienualibHO TIpeTHAa3HAYCHHBIE WJIM TOATOTOBJICHHBIE TEXHOJIOTUYECKHE CHUCTEMBI s
orneneHust UF¢ oT Hecymero raza. Hecymmm ra3om MOXeT OBITH a30T, aproH WIH APYTon
ras.

[NOACHUTEJIbHOE 3AMEYAHUE
OTH CHCTEMBI MOTYT BKIIIOYATh TaKOe 000PYJIOBaHUE, KaK:

a) KPUOTEHHBIE TEIJIOOOMEHHUKH WA KpPUOCENapaTophl, CIOCOOHBIE CO37aBaTh
temrrepaTypsl -120°C wim MeHee, WIH

b) OJIOKM KPHUOTEHHOTO OXJIKICHHUS, CIIOCOOHBIE co3/aBaTh TemrepaTypsl -120°C niu
MEHee, UIH

c) xonoansle noByikn UFg, ciocoOHbIe coznaBats Temnepatypsl -20°C unu MeHee.
Jlazepublie cuctembl (AVLIS, MLIS nu CRISLA)

.Ha3CpLI WJIN JIa3€pPHBIC CUCTEMBI, CIICIIUAJIBHO NPEAHA3HAUYCHHBIC WX IMOATOTOBJICHHBIC IJI4
pa3aciiCcHuA U30TOIOB yYpaHa.

[OACHUTEJIbBHOE 3AMEYAHUE

JlazepHas cuctema npouecca AVLIS 0GBIYHO COCTOUT M3 JIBYX JIa3epoB: Ja3epa Ha mapax
MeH W Jlazepa Ha kpacutensix. JlazepHas cuctema mist MLIS o0bI4HO cocToWT W3 nasepa,
paboraromero Ha CO, WM 3KCUMEPHOTO ja3epa W MHOTOXOJOBOW ONTHYECKOH SYCUKHU C
BPALIAIONIMMUCS 3epKallaMHi Ha 00eHX CTOpoHax. [l ma3epoB WM Ja3epHBIX CHCTEM HpPH
oboux mpoueccax TpeOyeTcs CTa0HIU3aToOp CIEKTPOBOW YacTOTHI il pabOThl B TEUCHHE
IUTUTETIbHBIX TIEPHOAOB BPEMEHHU.

CnenuanbHO TNpeAHA3HAYEHHBbIE WJIM TOATOTOBJEHHbIE CHCTEMbI, 000pyI0OBaHHE H
KOMIIOHEHTBI JIJIsi MCHOJIb30BAHUSI HA 00OTaTHTEJIbHBIX YCTAHOBKAX C IUIa3MEHHBIM
pa3nejieHueM

BBOJHOE 3AMEYAHUE

[Ipu nporiecce mIa3MeHHOTO pa3/eNICHUs I1a3Ma, COCTOSIAs W3 MOHOB ypaHa, IMPOXOIUT
Yepes3 MEKTPUUECKOE IOJe, HACTPOGHHOE HA YacTOTy HOHHOrO pesoHanca U™, ¢ Tem
YTOOBl OHU B TEPBYIO O4YEpeab IOMIOIMIAIM JHEPIHI0 U YBEIMYUBAICA JUAMETD HX
IITOMOPOOOPA3HBIX  OPOUT. Honbl ¢ TpoxXoxkIeHHEM TIO OOJbIIEMYy JAHAMETPY
3aXBATBHIBAIOTCS JUIs OOPa3OBaHMs MpoAykKTa, oboramennoro U>”.  Tlmasma, kotopas
00pa3zoBaHa MOCPEICTBOM HOHH3AIUHN YPAHOBOTO Tapa, COJCPKUTCS B BAKYYMHOM KaMepe ¢
MarHUTHBIM  TIOJIEM  BBICOKOW  HANpsHKCHHOCTH,  OOpa30BaHHBIM C  IOMOIIbIO
CBEPXMPOBOAIIEro MarHuTa. OCHOBHBIC TEXHOJIIOTHUECKUE CHCTEMBI MPOIIecca BKIHOYAIOT
CHCTEMY TEHEepaIlHi yPaHOBOW IUIa3MBbl, Pa3JeUTEIbHBI MOIYNbL CO CBEPXIPOBOJISAIIAM
MarHMuTOM M CHCTEMbI M3BJICUCHHS METaJlIa Juist coopa "npoaykra” u "XBOCTORB".
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5.8.1.

5.8.2.

5.8.3.

5.84.

5.8.5.

5.8.6.

MHKPOBOJ’IHOBBIG HCTOYHUKHU IHEPIrud U AaHTCHHBI

CrneuuanbHO IpeAHa3HAYeHHbIE WM TOATOTOBJICHHBIE MHKPOBOJHOBBIE HCTOYHUKHU
SHEPrHH M aHTEHHBI JUIA TeHEepalyH WM YCKOPEHHS HOHOB M 00JaJafomye CeIyomuMy
XapaKTEpUCTUKAMU: gactota Bbimie 30T w cpemHas BBIXOAHAS MOIIHOCTH JUIS
reHepanu noHoB Oonee 50 kBT.

CoseHouabl 1151 BO30Y KIeHUsI HOHOB

CrnenmanbHO TpEIHA3HAYCHHBIC WJIM TOATOTOBJICHHBIE COJICHOWIBI JJI PagHOYacTOTHOTO
BO30YKJCHUS WMOHOB B jauana3oHe 4dactoT Oosee 100 k[ ¥ crmocoOHBIE paboTaTh Mpu
cpenHeit MomHocTH Oonee 40 kBT.

Cucrembl resepanuu ypaHOBOﬁ IJ1a3Mbl

CHeHI/IaJ]LHO MPpEAHA3HAYCHHBIC WM TIOATOTOBJIICHHBIC CHUCTCMbI T'CHEpaluu ypaHOBOﬁ
I1a3Mbl, KOTOpPHIE MOTYT COJEpXaTh BBICOKOMOIIHBIE TIIOJIOCOBBIE HJIM PacTPOBBIE
3JIEKTPOHHO-ITYYEBBIC ITYIIIKH C ITepeaaBacMOi MOIITHOCTHIO Ha MHIIIEHb Ootee 2,5 kB1/cm.

CucreMbl 1711 00pa0OTKH KUAKOMETAJIMIECKOT0 ypaHa

CrienualibHO TpeTHA3HAYCHHBIC WIIM MOATOTOBJICHHBIC CHUCTEMBI JUII 00pa0OTKH YKHIKOTO
MeTaljia Ui PacIUIaBICHHOTO YpaHa WM YPaHOBBIX CIUIABOB, COCTOSINNE W3 THUTJIEH U
OXJIQKTAFOIIEeT0 000PYMOBAHUS ISl TUTJICH.

I[NOACHUTEJIBHOE 3AMEYAHUE

Turmm M gpyrue KOMIIOHEHTBI 3TOW CHCTEMBI, KOTOpBIE BCTYHNAlOT B KOHTaKT C
pacIUIaBICHHBIM YPAaHOM WM YPAaHOBBIMU CIUIaBaMH, U3TOTOBJIEHBI U3 KOPPO3UECTOMKUX M
TEPMOCTOMKHMX MAaTEepHajioB WM 3aIlMIICHBl TMOKPHITHEM U3 TaKUX MaTepUasoB.
[Ipuemiiemble MaTepuanbl BKIIOYAIOT TaHTAN, TOKPBITBHI OKCUAOM UTTpUs rpaduT, rpadur,
MOKPBITHIN OKUCJIAMH JPYTUX PEAKO3EMENIBHBIX 2JIEMEHTOB WM UX CMECSIMH.

Arperatsl 1Js coopa "'mpoaykTa' u '"'XBOCTOB' MeTa/NIMYeCKOro ypaHa

CrnenmanbHO TMpenHa3HaYeHHBIC WM MOATOTOBJICHHBIE arperatsbl ajst cOopa "mpoxykTa" u
"XBOCTOB" IJII METAJUIMYECKOTO ypaHa B TBepmoi ¢opme. OITu arperatel ans cOopa
W3rOTOBJICHBl U3 MaTepHalioB, CTOMKMX K HAarpeBy M KOPPO3UH, BBI3BIBAEMOW IIapamu
METaJTMYECKOTO YpaHa, TaAKUX, KaK rpauT, MOKPHITHI OKCUIOM UTTPHS, WIH TaHTAaJ, WIN
3aLIMUILICHBI TOKPBITHEM U3 TAKHX MaTEpHAJIOB.

Koxyxu pa3aeiuTeJibHOr0 MOIXYJIst

Hunmuaapuyeckue KaMmepsl, CIEMUalbHO MpeJHa3Hau€HHBbIE WM TOATOTOBJIEHHBIEC IS
HCTIONBb30BaHMUsl Ha OOOTaTUTENBHBIX YCTAaHOBKaxX C IUIa3MEHHBIM paslelieHHeM, s
MOMEIIEHNsI B HHUX HCTOYHHKA YPAaHOBOM IUIa3Mbl, 3HEPreTUYECKOT0 COJICHOMZA
PaAMoYacTOThI U KOJIJIEKTOPOB "MipoayKTa" U "XBOCTOB".

I[NOACHUTEJIBHOE 3AMEYAHUE

OTH KOXYXH HWMEIOT MHOXXECTBO BXOJHBIX OTBEPCTUH [UIS TOJAYd SJICKTPOIHTaHUS,
coequHeHNN MG GY3UOHHBIX HACOCOB, a TAKXKE IS TUATHOCTUKH M KOHTPOJSI KOHTPOJIBHO-
U3MEPUTEIBHBIX MPUOOPOB. OHU WUMEIOT TPUCIIOCOOTICHUS IJIST OTKPBITHUS W 3aKPBITHS,
4TOOBl O00ECTeYUTh OOCTY)KUBaHWE BHYTPEHHHMX KOMIIOHEHTOB U H3TOTOBJICHBI W3
COOTBETCTBYIOIINX HEMArHUTHBIX MaTePHANIOB, TAKHUX, KaK HEPXKABEIOIIast CTalb.
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5.9.

5.9.1.

CHeIIHaJII)HO npeaHasHA4YCHHbIC WJIH TOATOTOBJCHHBIC CUCTEMBI, 060pszOBaHne u
KOMIIOHEHTBI JJIfl UCITIOJIb30BAaHUSA HA YCTAHOBKAX 3JICKTPOMAIrHUTHOI'O o0orameHus

BBOJHOE 3AMEYAHUE

IIpu >7€eKTpOMarHWUTHOM MPOLECCE HOHBI METAUIMYECKOIO0 ypaHa, MOJy4YEHHBIE
MOCPEACTBOM MOHH3AIMH MUTaroIIero Marepuana u3 conerd (00srano UCly), yckopstores u
NPOXOAST YEpe3 MAarHUTHOE I0J€, KOTOPOE 3acCTaBISET MOHBI Pa3IUYHBIX H30TOMOB
NPOXOAUTh IO  PA3JIUYHBIM  HANpPaBICHUSM. OCHOBHBIMH ~ KOMITOHEHTaMHU
3JIEKTPOMAarHUTHOTO HM30TOMHOrO Cenaparopa  SBISIOTCS: MarHuTHOE IIOJIE  JUIs
OTKIIOHCHUs/pa3ielieHUs] M30TONOB HMOHHOTO IydYKa, UCTOYHHKA HMOHOB C €r0 CHUCTEMOM
YCKOpPEHUS, U CHCTEMBI cOOpa OTAEJICHHBIX HOHOB. BcrmomorarenbHble CHCTEMBI IS 3TOTO
mpormecca  BKIIOYAIOT  CUCTEMY  CHAOXXEHUS ~ MAarHUTHOM  DHEprued,  CHUCTEMBI
BBICOKOBOJIETHOTO NMUTAHUS UCTOYHUKA HOHOB, BAKYyMHYIO CUCTEMY U OOIIUPHBIC CUCTEMBI
XUMHYECKOW 0OpabOTKM il BOCCTAHOBICHHS TIPOAYKTAa ¥ OYHCTKH/pPETeHepaluu
KOMITOHEHTOB.

DJIeKTPOMATrHUTHBIE CeNapaTopbl H30TONOB

BHGKTpOMaFHI/ITHBIe cemapaTtopbel  U30TOIIOB, CII€IaJIbHO NpCAHA3HAUYCHHBIC I
IIOATOTOBJICHHBIC JIJIA pasACJICHUA HM30TOIIOB ypaHa, U O60py,Z[OBaHI/IC U KOMIIOHCHTBI JIA
9TOI'0, BKJIFOYas:

a) M cTOYHUKY MOHOB

CrenuanbHO  MpeJHA3HAYCHHBIC WM TMOATOTOBJICHHBIC  OTJACTBHBIC  WIIH
MHOTOYMCJICHHBICE HWCTOYHUKU HMOHOB YypaHa, COCTOAINME M3 HWCTOYHHKa I1apa,
WOHM3AaTOpa H YCKOPHUTEIs IMydYKa, W3TOTOBJICHHBIE U3 COOTBETCTBYIOIIUX
MaTepHaNoB, TAKWX, KaK Tpa(uT, HEpKaBerolas CTalb WIH MEIb, U CIOCOOHBIX
obecrieunBaTh 00N TOK B IMydke HOHOB 50 MA wim Ooree.

b)  KomiekTopsl HOHOB

KonexkropHele minacTUHBI, MMEIOIIME OBE WM Oojee MIeNd W Mas3a, CHEeHUaIbHO
IpeAHa3HauYeHHbIE WIN NOATOTOBJIECHHBIE Ul cOOpa IydYKOB MOHOB OOOTAIEHHOIO U
00€HEHHOTO YpaHa U U3TOTOBJIECHHBIE U3 COOTBETCTBYIOIINX MAaTepPHAJIOB, TAKUX, KaK
rpaduT WK HeP)KaBEIOIasl CTallb.

c) BaxyymHBIE KOXKYXH

CriernanibHO TIpeTHA3HAYEHHBIC WM IIOATOTOBJICHHBIE BaKyyMHBIE KOXYXHU IS
SJIEKTPOMArHUTHBIX CEMapaTOpOB YypaHa, H3TOTOBIEHHBIE U3 COOTBETCTBYIOIIUX
HEMarHUTHBIX MaTEpPHaJiOB, TAaKWX, KaK HEp)KaBeIollas CcTajb, W IMpeIHA3HAYCHHBIC
JUst pabotel ipu masieHuu 0,1 Ila wmn Hioke.

[OACHUTEJIBHOE 3AMEYAHUE

OTH KOXyX{ CHENMaIbHO MpeaHa3HadyeHbl JUIs MOMEIIEHHS B HUX HCTOYHHKOB HOHOB,
KOJIJIGKTOPHBIX IUTACTHH M BOAOOXJIAKAAEMBIX BKJIAABIIEH U UMEIOT MPUCIOCOOICHUS A
coenrHeHUH TUQQY3MOHHBIX HACOCOB U TMPUCIIOCOONCHUS U OTKPHITHS W 3aKPBITHS B
LIEJSIX U3BJIEUEHUS U 3aMEHBI 3TUX KOMIIOHEHTOB.

d) MarnuTtHbl€ MOJIOCHbIE HAKOHEYHUKH

CriernaibHO  TIpeHA3HAYEHHBIE WM TOJTOTOBIICHHBIE MArHUTHBIE ITOJIOCHBIC
HAaKOHEYHUKH, UMECIONIHNE AWaMeTrp Oojee 2 M, HUCIHOJb3yeMbIe s obOecreueHus
MOCTOSIHHOTO MAarHUTHOTO TIOJIA B DJIEKTPOMAarHUTHOM CerapaTrope M30TONOB U IS
TepeHoca MarHUTHOTO TOJISt MEXKIY PACIIOIOKEHHBIMHU PAIOM CerapaTopamH.
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5.9.2.

5.9.3.

BbICOKOBOJbTHBIE HCTOYHUKH MATAHUS

CrierualibHO  TIpeHA3HAYEHHBIE WJIM TOJTOTOBIICHHBIE BBICOKOBOJBTHBIE HWCTOYHHKHU
MATAHUS I HMCTOYHUKOB HOHOB, OOJIAfaioNIie IOJTHBIM HAOOpPOM  CIIETYIOIIHX
XapaKTEPUCTUK: MOTYT paboTaTh B HEMPEPHIBHOM PEXKHUME, BBEIXOJHOE HAIPSHKCHHE
20 000 B wim Gonee, BBIXOgHOW TOK 1 A miu Oonee M cTaOwinM3anus HANPsSHKCHUS MEHEe
0,01% B TeueHne 8 4acos.

HcTOYHNKYM MUTAHUA 3JIEKTPOMArHuToB

CrenuanbHO TNpeHAa3HAYEHHBIE WM TOATOTOBIECHHBIE MOIIHbIE HCTOYHUKHM THTaHUS
IIOCTOSTHHOTO TOKa IS 3JIEKTPOMArHWTOB, OOJaNaronie IMONHBIM HAaOOpOM CIEMYIONINX
XapaKTEPUCTUK:  BHEIXOOHOW TOK B HempepblBHOM pekmme 500 A wmimm Oosee 1pm
Hanpspkennn 100 B nm Gonee, npu crabunu3zanuu o ToKy win HanpsbkeHuto MeHee 0,01%
B TEYEHHUE 8 4acoB.

YcTraHoBKHM AJ151 IPOM3BO/JCTBA THAKEJI0H BOJbI, AeiiTepus U JeldTepreBbIX COeIUHEHU
U 000py/I0BaHMeE, CIENHUAJIHLHO NMPeJHA3BHAYEHHOE U NMOAr0TOBJIEHHOE 1JIsl 3TOr0

BBOJHOE 3AMEYAHUE

Tsokenyto BOMY MOXKHO TIPOW3BOIUTH, WCIONB3YS Pa3IUIHBIE IIPOIIECCHI. OmHako
KOMMEPUYECKHU BBITOJHBIME SBJISIOTCS J[Ba MPOIEcca: IMPOLECC U30TOIMHOTO 0OMEHa BOJbI U
cepoBonopona (mpouecc GS) u mporecc U30TOMHOTO 0OMeHa aMMHUaKa U BOJOPO/Ia.

[pomecc GS ocHOBaH Ha OOMEHE BOJOPOJa U ICHTEPUS MEXKIY BOJOW M CEPOBOJOPOIOM B
CHUCTEME KOJIOHH, KOTOPBIE 3KCIUTYyaTUPYIOTCS C XOJIOAHOW BEpXHEU CEeKIUeHl U ropsueci
HIDKHEW cekiued. Boja TeueT BHU3 MO KOJOHHAaM, B TO BpeMs KaK CEpOBOAOPOAHBIN ra3
LUPKYJIUPYET OT THA K BEPIIMHE KOJMOHH. JIJs comeWCTBUSI CMEIIMBAHUIO ra3a U BOJBI
HCIONB3YeTCsl PsIiA ObIpyYaThIX JIOTKOB. JleiiTepuil mepemeniaercss B BOAY IPH HU3KHUX
TeMIepaTypax U B CEPOBOIOPOJ IPH BBICOKMX TemmepaTypax. OOoraiieHHbIe neidTepruemM
ra3 Wi BOJa YyAAIAKOTCA M3 KOJIOHH HepBOﬁ CTYIICHU Ha CTBIKE T'OpsAYUX MU XOJIOAHBIX
CEeKIIMH, U MPOoIleCC MOBTOPSETCS B KOJMOHHAX CleAyromel cryneHu. [IpomykT mocnemHein
¢daser - Boma, oOoramienHas aperitepueM a0 30%, HampaBiseTcs B AUCTHLISIIUOHHYIO
YCTAaHOBKY JJI TIPOW3BOACTBA PEAKTOPHO-UYUCTON TSDKENoi Boxabl, T.e. 99,75% okwucu
JEeUTepus.

B mpomecce oOMeHa MEXAy aMMHAKOM M BOJOPOJOM MOXKHO H3BJICKATh JCHTEpHil H3
CUHTE3-Ta3a MOCPEJCTBOM KOHTaKTa C YXUJKHMM aMMHAKOM B MPUCYTCTBUU KaTalli3aTopa.
Cuntes3-Ta3 nojgaercs B 0OOMEHHBbIE KOJOHHBI M 3aT€M B aMMHUAYHBIH KOHBepTep. BHyTpum
KOJIOHH T'a3 MOJHUMACTCS OT JHA K BEPIIMHE, B TO BPEMsS KaK JKUJKHA aMMHaK TEUET OT
BEpIIMHBI KO AHY. JleWTepuii B CHHTE3-ra3e JIMIIACTCS BOJAOPOJA U KOHIICHTPUPYETCS B
aMMHaKe. AMMHaK MIOCTYIaeT 3aTeM B YCTAHOBKY JIJIsl KPEKMHTa aMMHaKa Ha JIHE KOJIOHHBI,
TOrJa Kak ra3 coOmpaeTcss B aMMHAaYHOM KOHBepTepe Ha BepmuHe. Ha mocnemyrommx
CTYIICHSX MPOUCXOAUT NalbHElIee 000ralieHue, U MyTeM OKOHYATEIbHOW JUCTUIUIAIIUN
MIPOM3BOANTCA pPEaKTOpHO-YMCTas Tsbkenass Boxa. [lomada cuHTE3-raza MOXeET OBITh
obecrieueHa aMMHAYHON YCTaHOBKOH, KOTOpas B CBOIO OUYEpeIb MOXKET OBITh COOpYKeHa
BMECTE C YCTAaHOBKOW JUIsi MPOU3BOJCTBA TSXKEIOW BOJBI IYTEM H30TOMHOrO oOMeHa
aMMHaKa ¥ BoJiopoJia. B mpoiiecce aMMUaduHO-BOAOPOIHOTO 0OMEHa B KA4eCTBE UCTOYHHKA
HCXOIHOTO JCUTEPUs MOKET TaK)Ke MCIIOIh30BATHCSA OOBIYHAS BOJIA.

MHorue npeaMeThl KIFYeBOro 000pyIOBaHMS JIIsl YCTAHOBOK IO MPOM3BOJICTBY TSDKEIOH
BOJBI, HWCIOJB3YIOMMX Tporecchl GS WM aMMHAYHO-BOJOPOTHOTO OOMEHA, ITHPOKO
PacIpOCTPaHEHBI B HEKOTOPBIX OTPACSAX HEYTEXUMUUIESCKON MPOMBIIIICHHOCTH. OCcOoOESHHO
3TO KacaeTcss HeDOJBIIUX YCTAaHOBOK, HCIHONB3yrommx mporecc GS. OpHako HEMHOTHE
MpeaMeTsl  000pYIOBaHUS SBISIOTCS CTaHAapTHBIMU.  [Ipomeccet GS W aMMuayvHO-
BOJIOPOJHOTO OOMeHa TpeOyroT o0paboTKM OONBIINX KOJUYESCTB BOCIUIAMEHSIONTUXCS,
KOPPO3UOHHBIX U TOKCHUYHBIX HUJIKOCTSH TPHU MOBBINICHHOM aaBiieHHUH. COOTBETCTBEHHO
MpU pa3paboTKe CTaHAAPTOB MO MPOCKTUPOBAHHUIO M OKCIUIyaTallMH JJisi YCTAHOBOK U
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6.1.

6.2.

6.3.

6.4.

060py,[[OBaHI/I$I, HCIIOJIB3YIOIUX J3THU MPOLCCCHI, CICAYCT YACIATH 0OIIBIIIOE BHUMAHME
HO,I[60py MaTCpUajIOB U UX XapPaKTCPUCTUKAM C TEM, 4TOOBI 00ECIICYUTH HHHTGHLHBIﬁ CpOK

CIy)OBI TIPH COXpPAaHEHWH BBICOKOW O€30MacHOCTH W HanmekHocTtd.  OmpexelieHue
MacmTaboB OOYCIIOBIUBAETCS TJABHBIM 00pa3oM COOOpaXEHUSIMH JKOHOMHUKH U
HEOOXOMMOCTH. Takum oOpa3oM, Oosblnas dYacTh NPEAMETOB 00OPYIOBaHHS

HU3TrOTOBIACTCA B COOTBCTCTBUU C Tpe60BaHI/I$[MI/I 3aKa34yuKa.

Hakonen, ciaemyer oTMeTuth, 4TO Kak B mpouecce GS, Tak U B Ipolecce aMMHAYHO-
BOJOPOAHOTO OOMEHa, TIpeaMeThl O00OpyAOBaHUSA, KOTOpblE IO OTAENHHOCTH He
MpeJHa3HAYE€Hbl UM NOATOTOBJIEHBI CIIEUATBHO JIJI IPOU3BOJCTBA TAKEIONH BOABIL, MOTYT
coOUpaThCs B CHUCTEMBI, CIICIUAIILHO TPEJAHA3HAYCHHBIC WM TOJTOTOBICHHBIC IS
MPOU3BOJICTBA TSDKEIOW BOABL.  [IpuMepaMu TakWX CHCTEM, MPUMEHSIEMBIX B 000HX
Mpoleccax, SBISIOTCA CHUCTEMa KAaTAIUTHUUYECKOTO KPEKUHIa, UCIOJIb3yeMas B IIpoliecce
oOMeHa aMMHaKa ¥ BOJOPOJIa, U JUCTHILISIIMOHHBIC CUCTEMBI, MCIIOJIb3YyEMbIC B MPOIIECCE
OKOHYATEJIbHOM KOHUEHTpPAlUUMU TSXKEIONW BOMBI, TOBOJAILIEH €€ 10 YPOBHS PEAaKTOPHO-
YUCTOM.

Hpe,I[MCTLI O60py)10BaHI/I$I, KOTOpPBIC CHICIIMAJIBHO MPCAHA3HAYCHbI WJIM MMOATOTOBJICHBI JIS
Ipou3BOACTBA TSOKEJIOH BOJIBI MyTEM HCIOJIB30BAHUA mbo mnmpounecca oOMeHa BOJbBI H
cepoBOaOPOaA, 00 mponecca oOMeHa aMMHUaKa U BOAOpOJa, BKIIIOYAIOT:

Bopno-cepoBonopoaHbie 00MeHHbIE KOJIOHHBI

OOMeHHbIE KOJIOHHBI, M3TOTABIMBAaEMble W3 MEJIKO3EPHUCTOM YITIEPOAUCTON CTalln
(manpumep, ASTM A516), nuamerpom ot 6 M (20 dytoB) mo 9™ (30 dyToB), KOTOpHIC
MOTYT 3KCILTYyaTHPOBAThCS MPH JaBlieHUH CBbIlIe Wik paBHoM 2 MITa (300 GpyHT/KB. qroiim)
U MMEIOT KOPPO3HOHHBIA NOMYyCK B 6 MM WJIM OOJble, CIEUUaIbHO NMpeIHa3HAYCHBl WIN
MOATrOTOBJIEHB! JUIS IPOM3BOACTBA TSDKEIOH BOABI IIyTEeM HCIIOJIB30BaHUA IIpolecca
M30TOITHOTO 0OMEHa BOJIBI M CEPOBOOPOIA.

I'azoayBKH M KOMIIpecCOpbI

OpnoctyneH4datsie, ManoHanopaeie (T.e. 0,2 MIla wim 30 GyHT/KB. qr0iiM) 1EHTPOOSKHBIE
ra3ofAyBKA WM KOMIIPECCOPHI Il MUPKYJSIIMU CEpPOBOJOPOAHOrO rasza (T.e. rasa,
conepxaiero oonee 70% H,S), cnenmansHO npeaHa3HAUYCHHBIC WX TOJATOTOBICHHBIE JIJIS
NPOM3BOJICTBA TSDKEIOW BOABI MYTEM HCHOJNB30BaHHS Tporecca OOMEHa BOIBI H
CepoBOJIOpPOIA. OTH Ta30QyBKM WIM KOMIIPECCOPHl HMEIOT IPOM3BOAUTEIHHOCTD,
IPEBBINAONYI0 WIM paBHYI0 56 M’/c. (120 000 SC FM) npu  sKCIUTyaTalud  TIOJ
JaBJCHUEM, TpeBbIIaOmMM Wik paBHbM 1,8 MIla (260 ¢yHT/KB. O10iiM) Ha BXozae, W
CHAOKEHBI CAIbHUKAMH, YCTOMYMBBIMA K Bo3aeicTBHIo H,S.

AMMHAYHO-BOJOPOIHbIE 00MEHHbIE KOJIOHHBI

AMMHaYHO-BOIOPOIHBIE OOMEHHBIE KOJIOHHBI BBICOTOH Oonee wiam paBHOW 35 M
(114,3 pyroB) mmamerpom ot 1,5wm (4,9 pyroB) mo 2,5M (8,2 byTOB), KOTOpHIE MOTYT
SKCILTyaTHPOBATLCSA IO JdaBlicHWEM, mpeBbimatomuM 15 MIla (2225 gyHT/KB. mroiim),
CHeUMaNBbHO MpeIHa3HAYCHHbIE MM TOATOTOBICHHBIEC Uil MPOHM3BOACTBA TSDKENOM BOIBI
MyTeM HCIIONB30BAaHMS Npolecca oOMEeHa aMMHaka W BOJOPOJAa. OTH KOJOHHBI HMEIOT
TaK’Ke 110 MEHBIIIEH Mepe OHO 0TOOPTOBAaHHOE OCEBOE OTBEPCTHE TOTO XKe AUAMETPa, UTO U
HWINHAPHYECKAsl YacTh, Yepe3 KOTOPYIO MOTYT BCTaBISITHCS MM BEIHUMATHCS BHYTPEHHUE
YacTH KOJOHHBI.

BHyTpemme YaCTHU KOJOHHBI U CTYIICHYATBIC HACOCHI

BHyTpeHHue 9acT KOJOHHBI M CTYIIEHYAThIe HACOCHI, CIICIUANTBHO MPEeIHA3HAYCHHBIC WK
MOATOTOBIICHHBIE JUIsI KOJOHH JJI HPOU3BOJCTBA TSDKENOM BOABI MYTEM HCIOIB30BaHUS
mporecca aMMHaYHO-BOJOPOHOTO OOMeHa. BHyTpeHHHWE YacTH KOJOHHBI BKIIIOYAIOT
CHeMaIbHO MpeAHa3HauYeHHBIE KOHTAKTOPHI MEXIY CTYIIEHSMH, COJIEHCTBYIONINE TECHOMY
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6.5.

6.6.

6.7.

7.1.

KOHTAaKTy Ta3a HW IKHUIAKOCTHU. CTynquaTLIe HaCoChl BKIIIOYAKOT CHCOUAJIBHO
NpE€AHA3HAYCHHBIC TMMOI'PYKACMbIC B JKUAKOCTb HACOCHI IJISA MUPKYJISAIHUU XKUIKOIr0O aMMHaKa
B rIpeaciax o0BeMa KOHTAaKTOPOB, HAXOAAIINUXCA BHYTPU CTynCHeﬁ KOJIOHH.

YcraHoBkn AJist KPEKUHTra aMMHaKa

VYCTaHOBKH JJI1 KPEKWHTa aMMHAaKa, SKCIUTyaTHPyeMble TOJ| JaBICHUEM, MPEBBIMAIOIINAM
wmi  paBHEIM 3 MIla (450 GyHT/KB. m10iiM), CHEIUANBHO TpeTHA3HAYCHHBIC WM
MOATOTOBJICHHBIC JIsI IPOM3BOACTBA TSDKEIION BOJblI ITIyTEM HCIIOJIB30BaHMA IIpomecca
M30TOITHOTO OOMEHA aMMHaKa U BOJIOPO/IA.

HNHdpakpacHbie aHAIU3ATOPBI NOIJIOLCHUSA

WUndpakpacHele  aHamM3aTOpbl  IOIJIOLICHHUS, CIIOCOOHBIE  OCYLIECTBIISATH  AHAJU3
COOTHOIIICHUSI MEXIY BOJOPOJIOM M JeWTepueM B pealbHOM MaciuTabe BpeMeHH, Korja
KOHIIEHTpAIK JeHTepHs paBHbI WM MpeBbImaoT 90%.

Karaautuyeckue neun

Karanutnyeckue meun s mepepaOOTKH OOOTAIIEHHOTO ICHTEPHEBOTO ra3a B TSKEIYIO
BOJy, CIICNMAJILHO IPEeIHA3HAUYCHHBIC WM TIOATOTOBJICHHBIC ISl TIPOU3BOJICTBA TSKETIOM
BOJBI ITyTEM HCIIOIB30BAHUS MTPOIIeCcCca M30TOTHOIO0 0OMEeHa aMMHaKa U BOJIOPOIa.

YcraHoBkH OJ1s KOHBEPCHHU ypaHa H oﬁopy)mBaHne, CneMaJIbHO NMpPEAHAZHAYCHHOC
HJIM MMOAT0TOBJICHHOC IJISI 3TOI0

BBOJHOE 3AMEYAHUE

B ycraHOBKax M cHCTeMax Ul KOHBEPCHH YpPaHa MOXET OCYIIECTBJIATHCS OIHO WIIU
HECKOJIBKO TMPEBpAIeHUt U3 OJHOTO0 XMMHYECKOTO M30TOMa ypaHa B JPYroi, BKIOYas:
KOHBEPCHIO KOHIEHTpaToB ypaHoBod pyasl B UO;, konBepcuto UO; B UO,, KOHBepcHiO
okuceit ypana B UF, unu UFg, kouBepcuto UF4 B UFg, kouBepcuto UFg B UF,4, koHBEpCHIO
UF, B Metayuindyeckuil ypaH u KoHBepcHio ¢ropunoB ypana B UO,. MHorue KiroueBbie
KOMITOHEHTHI 000pYJOBaHHsI YCTaHOBOK JJIs1 KOHBEPCHHU ypaHa XapaKTEePHbI AJsl HEKOTOPBIX
CEKTOPOB XMMHYECKOW 00palaThIBalOIEH HPOMBIIUICHHOCTH. Hanpumep, Buzasl
000pyZIOBaHMs, HCIIOIL3yEMOTO B 3TUX IPOIIECCaxX, MOTYT BKIIIOYATh: M€Y, KApyCEIbHbIE
MIeYH, PEaAKTOPHI C IICEBAOOKIDKEHHBIM CJIOEM KaTajn3aTopa, KapoBbIe peaKTOPHbIC OallHH,
KHUIKOCTHBIC LEHTPU(PYIH, IUCTWIULILMOHHBIE KOJOHHBI U JKUAKOCTHO-KHIKOCTHBIC
IKCTPaKIMOHHbIE KOJOHHBI. OIHAKO HE MHOTME KOMIIOHEHTHI 00OPYIOBaHMSA MMEIOTCS B
"roroBoM Buje"; OOJIBIIMHCTBO M3 HHX MOJDKHBI OBITH IOATOTOBJIEHBI COIIACHO
TpeOOBaHMUAM M CTIEHU(PUKALUAM 3aKa3yhKa. B HEKOTOpHIX ciydasx TpeOyeTcsl yUYUTHIBATh
CreLUalbHbIC POEKTHBIC U KOHCTPYKTOPCKHE OCOOEHHOCTH JISl 3AILUTHI OT arpeCCUBHBIX
CBOWCTB HEKOTOPBIX M3 o0pabareiBaeMbix xuMuueckux Bemects (HF, F,, CIF; u dTopuast
ypaHa). Hakonen, cimeagyeT OTMETHTh, YTO BO BCEX IpolleccaXx KOHBEPCHM YypaHa
KOMITIOHEHTBl O0OpYAOBaHUS, KOTOPbIE OTACIBHO CIHEIMANbHO HE MpeIHAa3HAYEeHBl HIIN
[IOJrOTOBJICHB! AJISI KOHBEPCHUH YpaHa, MOTYT ObITb OOBEOMHEHBI B CHCTEMBI, KOTOpBIE
CHeNHaIbHO MpeIHa3HAYeHbl WIN MOATOTOBJICHBI 7Sl UCIOIb30BAHUA B IIENIAX KOHBEPCHHU

ypaHa.

CrnenMajibHO TpeHA3HAYeHHbIe WJIHM TOATOTOBJIEHHBbIC CHCTEMBbI JISI KOHBEPCHH
KOHLIEHTPaTOB ypaHoBoii pyasl B UO;

[HOACHUTEJIBHOE 3AMEYAHUE

KouBepcus konmeHtparoB ypaHoBoil pyasl B UO; MOMXeET OCYLIECTBIATHCS CHadaia
MOCPECTBOM pAcTBOPEHHS PYAbl B a30THOM KHCJIOT€ M SKCTPAaKUUH OYUIIEHHOTO
reKcaruapaTta ypaHWIIHHATPATa ¢ IIOMOIIBIO TaKOTO PacTBOPUTENS, Kak TpuOyTmI pocdar.
3arem TekcaruapaT ypaHWIAWHUTpara mnpeobpaszyercs B UQO; nmbo mocpencTBoM
KOHIIGHTpAllud W JACHUTpalWH, JMOO0 TOCPEACTBOM HEUTpadu3alud Ta3000pa3HbIM
aMMHAKOM JIJIS TIOJTYYEHUST THypaHaTa aMMOHUS ¢ TIOCHeqyroIed QribTpanuei, CymKkoi u
KaJIbIITHIPOBAHHUEM.
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7.2.

7.3.

7.4.

7.5.

7.6.

7.7.

CnenmnajibHo NpeaIHasHAYCHHbIC WJIH NMOATOTOBJICHHBIC CUCTEMBI 1JII KOHBEPCUHU UO;
B UF6

[OACHUTEJIBHOE 3AMEYAHUE

Konsepcus UO; B UFg MOXKET OCYIIECTBIATHCS HETIOCPEACTBEHHO (TopupoBaHmeM. s
mporiecca TpedyeTcs UCTOYHHUK ra3000pa3Horo Gpropa Wi Tpex(hTOPUCTOTO XIIopa.

CnenuajabHO NPeAHAZHAYCHHbIC WJIH NMOATOTOBJICHHbIC CUCTEMBbI /I KOHBEPCUHU U0;
B UOZ

I[NOACHUTEJIBHOE 3AMEYAHUE

Koneepcus UO; B UO, MOXKET OCYIIECTBIATHCA TocpeAcTBOM BoccTaHoBieHUs UO;
I‘a3006p33HI>IM erKI/IHF-aMMI/IaKOM NN BOI[OpOI[OM.

CnenmnajabHO npeaHas’HAa4YC¢HHbIC WJIHN NMOATOTOBJICHHBIC CUCTEMBI AJIA KOHBEPCUHU UOZ
B UF4

[NOACHUTEJIbBHOE 3AMEYAHUE

Konsepcus UO, B UF,; Moxer ocymectBuaTrbes mnocpeactsoM peakuun UO; ¢
razoo0pa3HbIM dTopucTsiM BomopoaoM (HF) mpu temmepatype 300-500°C.

CnenuajabHO NpeaAHasHA4YCHHbIC UJIN MOATOTOBJICHHBIC CUCTEMBI 111 KOHBEPCHH UF,
B UF6

[NOACHUTEJIbBHOE 3AMEYAHUWE

Konsepcus UF, B UF¢ ocyrecTBasieTcs mocpecTBOM 3K30TEPMUYECKON peakiuu ¢ PTOPOM
B peaktopHoui OamHe. UF¢ KOHOEHCHpyeTCs M3 TopsYmMX JETy4YHX Ta30B IMOCPEACTBOM
MIPOITYCKaHMs TIOTOKA Tra3a 4depe3 XOJOMHYIO JIOBYIIKY, oXjaxiaeHHyo mo -10°C. s
nporiecca TpedyeTcss ICTOYHHK ra3o00pa3Horo gropa.

CrnenunajibHO MpeJHA3HAYEHHbIE HJIN MOATOTOBJIEHHBIE CHCTeMbI 1Jis1 KoHBepcun UF,
B MeTa/uln4ecKuii ypan

I[NTOACHUTEJIBHOE 3AMEYAHUE

Konepcus UFs; B MeTajuinueckuil ypaH  OCYIIECTBISIETCA  IOCPEICTBOM  €ro
BOCCTaHOBJICHHSI MarHueM (KpyNHBIE TapTHH) WM KaJlbliueM (Majble TapThH). Peaknus
OCYILECTBIISIETCS IPH TEMITEpaTypax BbIIIE TOUKU IiaBieHus ypana (1130°C).

CnenuajabHO NPEeAHAZHAYCHHBIC UJIH MOATOTOBJICHHBIC CUCTEMBbI 111 KOHBCPCHH UF
B UOZ

I[NTOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UFg B UO, MOXET OCYIIECTBISATHCS ITOCPEICTBOM OJHOTO M3 TPEX MPOIECCOB.
B nepBom nporecce UF, BocctanaBiuBaercs u ruaponusyerca B UO, ¢ HCIIONb30BaHUEM
Bojopoda u napa. Bo BTopom mpouecce UF¢ runaponusyercst pacTBOpeHHEM B BOAE, IS
OCAKICHMS OUypaHaTa aMMOHHUS NOOaBISeTCs aMMHAK, a IUypaHaT BOCCTAHABIMBACTCS B
UO, Bogopomom npu temireparype 820°C. Ilpu TperheM mpomecce razoodpasusie UFg, CO,
n NH; cmemmBaroTcst B BOje, OCaXAasd YypaHWIKapOOHAT aMMOHHA. Y paHWIKapOOHAT
aMMOHHSI CMEILMBAETCSI C HapoM H BoxopoigoMm Impu temmepatype 500-600°C ansa
npomu3BoacTBa UO,.

Konsepcua UF¢ B UO, wacTto ocymiecTBiseTcs Ha IEpBOHM CTYNEHM YCTAHOBKH I10
H3rOTOBJICHUIO TOIUIUBA.
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7.8.

CrnenuajabHO NpeaAHasHA4YCHHbIC UJIM MOATOTOBJ/ICHHBIC CUCTEMBI /111 KOHBEPCHH UF6
B UF4

[NOACHUTEJIbBHOE 3AMEYAHUE

Konsepcus UFs B UF, ocymiecTBisieTcss MOCPEICTBOM BOCCTAHOBICHUS BOJAOPOIOM.
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