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[lononHUTENbHbLIN NPOTOKON K COrnalleHunto
mexay Pecnybnnkon botceaHa u
MexagyHapoaHbIM areHTCTBOM N0 aTOMHOW
9HEPrun o NPUMEHEHUN rapaHTUN B
cBsi3u ¢ [loroBoOpoM O HepacnpoCTpaHEHUN
SA0EPHOro OPYXUS

1. Texcr [lonmonuurtensHoro mpoTtokona k Cornamenuto Mexny PecmyOnukoit BorcBana n
MexayHapOoJHbIM aréHTCTBOM II0 aTOMHOM DHEPruU O NMPUMEHEHUHU TapaHTUH B cBs3U ¢ JloroBopom
0 HepacmpocTpaHeHHH sepHoro opyxus (JHSO)', BocnponsBoauTCs B HACTOAEM TOKYMEHTE JIis
CBEICHUS BCEX rocylapcTB-wieHOB. COBET yMpaBiAIOUIMX 0A00pMI JOMONMHUTENbHBIM MPOTOKOI
20 cents6pst 2005 roma. Own 6puT moanucan B ['abopone, borcrana, 21 utons 2006 roga u B Bewne,
ABgctpus, 24 aprycra 2006 rona.

2. B cootBercTBUM cO cTaThei 17 J0MOIHUTENLHOTO MPOTOKOJIA OH BCTYIHII B CHUJIy 24 aBrycra
2006 roma mocie MOANMMUCAHUS PEACTABUTEIIMA boTcBaHbI 1 ATEHTCTBA.

Bocmpousseneno B nokymente INFCIRC/694.



INFCIRC/694/Add.1
Annex

[lononHUTEeNbHbIN NPOTOKOS K COrnaLleHunto
mvexay Pecnybnunkon botceaHa u
MexgyHapo4HbIM areHTCTBOM MO aTOMHOW
SHEpPrnn o NPUMEHEHNN rapaHTn B
CBSA3M ¢ [JoroBopoM O HepacnpoCTpaHeHU
S0EPHOro OPYXns

[MPUHNUMAA BO BHUMAHMUE, uto Pecnybnuka BorcBana (B manpHeidieMm nMeHyemast
"BorcBanoit") u MexayHapoJHOE areHTCTBO MO aTOMHOM HSHepruu (B JalbHEHIIEM HMEHyeMoe
"AreHTCcTBOM") SIBIAIOTCS ydacTHHKamMu CoTalieHns 0 MPUMEHEHUH TapaHTHi B CBs3H ¢ JloroBopom
O HEpaclpoCTpPaHEHUH SNEPHOTO OpyXkus (B JanbHeilmeM wuMeHyeMmoro "CorjameHuem o
rapanTusx"), KOTopoe BCTynuiIo B cuity 24 asrycra 2006 roaa;

YUUTBIBAS >xenanwe MeXIyHapOIHOTO COOOIIECTBA eIme Ooyee YKPelUuTh PEeXuM
SJEpPHOTO HEpacIpOCTPAaHEHUs] IyTeM MOBBIMECHNUS ACUCTBEHHOCTH W S(PQPEKTHBHOCTH CHCTEMBI
rapaHTHi ATEHTCTBa;

HAIIOMUWHAS, uyto ATEHTCTBO NpU OCYLIECTBICHHM TapaHTUd JOJHKHO YUUTHIBATh
HEOOXOOMMOCTh:  m30eraThb CO3JaHusl MPEMSATCTBUH 3KOHOMHYECKOMY M TEXHOJIOTHYECKOMY
pa3zBuTuio bBOTCBaHBI WIM MEXAYHApOJHOMY COTPYJIHHYECTBY B OONAacCTH MHUPHOHM sepHOM
NeSTeIbHOCTH; COOMIONATh AEHCTBYIOIINE ITOJIOKEHHUS B 00JacTH OXpaHbl 340POBBs, OE30MaCHOCTH,
($U3NUECKO 3aIlIUTHI, a TAKXKe Ipyrue AeHCTBYIOmMe TpeOoBaHUs 0€30IaCHOCTH | MpaBa OTAEIBHBIX
JUI; ¥ TPUHUMATh BCE MEpPHI MO 3alIUTe KOMMEPUYECKHX, TEeXHOJOTMYECKHX W MPOMBIIUIEHHBIX
CEKPETOB, a TaKKe Apyroil KoHpUIeHInAIFHON HH()OpMALNH, KOTOPas CTAHOBUTCS €My U3BECTHOI;

[NPUHUMAS BO BHUMAHME, yTto yacToTa NpoBEeAE€HUS U HHTEHCUBHOCTh MEPOIPUATHI,
yKa3aHHbIX B HacrosieMm IIporokone, OynyT moIAepKUBaTbcd HAa MHUHHUMAIbHOM YpPOBHE,
COOTBETCTBYIOILIEM LIEJIY HOBBILICHUS 1€HICTBEHHOCTH M 3((EKTUBHOCTH rapaHTUH ATEHTCTBA;

HACTOSILMM botcBana 1 AreHTCTBO COINIACHIIUCH O HIXKECISAYIOIIEM:



CBA3b MEXAY HACTOAIIIUM ITPOTOKOJIOM
N COTJIAIIEHUEM O I'APAHTUAX

Cratbs 1

[Tomoxxenust CornamieHust 0 TapaHTUSAX MPUMEHSIOTCS K HacTosimeMy [IpoTokomiy B Toit Mepe,
B KaKOW OHH COOTBETCTBYIOT MOJIOKEHHSIM HacTosimero [IpoTokona u coBMecTUMBI ¢ HUMH. B ciyuae
MPOTHUBOPEUHST MEXAYy MNoJoKeHUsMHU CornameHuss O TapaHTHSIX U IOJIOXKCHUSMHU HACTOSIIETO
TIpoTokomna mpuMEHAIOTCA MOJ0XKeHUs1 HacTosiero [Iporokora.

MNPEJOCTABJIEHUE NTHO®OPMAILIUN

Crarbs 2

a. borcBana npeaoCTaBIACT AFGHTCTBy 3asABJICHUC, COACPIKAIIICE:

)

iii)

vi)

OObmee onucanne U MHPOPMALUIO, YKa3bIBAIOIIYI0 MECTO NMPOBEACHUS OTHOCSIINXCS K
SJIEPHOMY TOIUIMBHOMY LMKy Hay4YHO-HCCJIEI0BATEIbCKUX U OMBITHO-KOHCTPYKTOPCKUX
paloT, He CBA3aHHBIX C SAECPHBIM MaTepHalOM, OCYILIECTBIEMBIX TAe-IN00, KOTOpBIE
(UHAHCUPYIOTCS,, MOJIYYMIM KOHKPETHOE pa3peliCHHE WM KOHTPOJIMPYIOTCS WIH
OCYIIIECTBIISIOTCS OT UMEHU boTCcBaHBI.

OmnpeneneHHy0 ATeHTCTBOM Ha OCHOBE OJKMAAEMOTO IOBBIIICHHS IEHCTBEHHOCTH WIIH
3¢ PEKTUBHOCTH U COTTIaCOBaHHYIO ¢ boTcBaHON MHPOPMAINIO O Kacalollelcsl rapaHTHi
9KCIUIyaTallUOHHOW JEATEIbHOCTH HA YCTAaHOBKAX W B MECTax  HAaXOXIEHHS BHE
YCTaHOBOK, I'/Ie OOBIYHO MCIIOJIB3YETCS SIAEPHBIH MaTepuall.

OO11ee omyMcaHye Ka)KI0ro 3JaHus Ha KaXKI0M IUIOIIa[Ke, BKIIOYas €ro MCIO0JIb30BaHHUE,
M, €CIIM 3TOT0 HEJOCTATOYHO - OMMCAaHHUE er0 COJAEPXKHUMOTO. OTO OMHMCAaHUE BKIIOYAET
KapTy TaKOW TUIOIIAJIKH.

Omucanue MaciuTaba onepaunﬁ A KaXKXA0ro MeECrta HaxXOXIACHHA, HMCIOIICTIO
OTHOIICHUEC K ACATCIBHOCTH, yKa3aHHOI>i B HpI/IJ'IO)KCHI/II/I Ik HacToALIEMY HpOTOKOHy.

WNudopmanuio, yKa3bplBaIOIIYI0 MECTO HaXOKACHHUS, SKCIUTyaTallMOHHOE COCTOSIHUE H
OLICHOYHBIE TOJIOBbIE IPOM3BOJACTBEHHBIE MOIIHOCTH YpPaHOBBIX pPYIHHKOB U
000raTUTENbHBIX YCTAHOBOK M TOPUEBBIX 000raTUTENbHBIX YCTAHOBOK M CYIECTBY O
rofoBoll 00beM MNPOM3BOIACTBA TAKUX PYIHHUKOB M OOOTATHTENBHBIX YCTAHOBOK JUIS
BorcBansl B menom. borcBaHa mpemocTaBiseT MO 3ampocy ATEHTCTBa JaHHBIE O
CYLIECTBYIOLIIEM TOJOBOM 00beME MPOM3BOACTBA OTACIBHOTO pyIHHKA WIH
oOoraruTensHON ycTaHOBKH. llpemocraBnenue 3Toi nHpopMauuu He TpeOyeT BeACHUS
nogpoOHOro y4eTa siIepHOro MaTepuana.

WHdopMaIiio 0THOCUTENEHO HCXOAHOTO MaTepyaia, KOTOPBIH ellle He TOCTUT cOCTaBa U
YHCTOTHI, KOTOPBIC JIEAIOT €r0 MPHUTOIHBIM IS U3TOTOBJICHHUS TOILTUBA WIIK U30TOITHOTO
oborarieHus, BKIIOYAOIIYIO:

a)  KOJNMWYEeCTBAa, XHUMHUYECKUH COCTaB, MCIOIB30BAHUE WM MPEANojiaracMoe
WCTIOJIH30BaHME TAKOTO MaTepHaia, He3aBUCHMO OT €T0 SIePHOTO WIIM HeSIepHOTO
WCTIOJIB30BAHMSA, TSI KQXKIOTO MECTa HaXOXACHUS B BOTCBaHe, B KOTOPOM TaKOM
MaTepual MPUCYTCTBYET B KOJWYECTBAX, MPEBBIMIAIOIINX ACCATh METPUUYECKUX
TOHH ypaHa W/WIM ABAALATh METPHYECKHX TOHH TOPHS, a Ul JPYTHX MECT
HaXOXJEHUsI C KOJNMYecTBaMH Ooyiee OIHOW METPUYECKOW TOHHEI - oOIee
KOJIMYECTBO JUIsi BOTCBaHBI B IIEJIOM, €CIM 3TO OOIee KOJIMYECTBO IMPEBBIIIACT



vii)

viii)

JeCATh METPUYECKHMX TOHH ypaHa WIM JIBallaTb METPUYECKUX TOHH TOpUS.
[IpenocraBnenne 3Toif MHpOpManuu He TpeOyeT BeOeHUS MOAPOOHOTO ydeTa
SIIEPHOTO MaTepuana;

b) KOJIN4YECTBA, XHUMHUYECKUM COCTaB H IIYHKT HA3HA4YCHUS Ka)K,Z[Oﬁ 3KCHOpTHOﬁ
IMOCTaBKU M3 BOTCBaHBI TaKOro Marcpuajia Ajid KOHKPETHBIX HCAACPHBIX neiae B
KOJIMYECTBAX, MMPEBBIIIAIONIUX

1) ACCATH MCTPUUYCCKUX TOHH ypaHa, UKW AJId IMOCICA0BATCIbHBIX 3KCIIOPTHBIX
MOCTAaBOK ypaHa U3 borcBanbl B OJHO U TO XK€ ToCyaapCTBO, KaxXJaasd u3
KOTOPBIX MEHEC NCCATU MECTPUUCCKUX TOHH, HO CyMMa KOTOPBIX IIPEBBIIIACT
ACCATH MCTPUUCCKUX TOHH B TCUCHHC I'0J14;

2)  OBaAmaTh METPHYCCKUX TOHH TOPWS, WU I [OCIEAOBATEIBHBIX
SKCIOPTHBIX MOCTaBOK TOPHSI M3 BOTCBAaHBI B OHO W TO K€ TOCYAAapCTBO,
KaKAas W3 KOTOPBIX MEHee JABaJlaTH METPUYECKMX TOHH, HO CyMMa
KOTOPBIX MPEBBINIAET ABAIIATH METPUUECKUX TOHH B TEUCHHE T01a;

C)  KOIIMYecTBa, XUMHUYECKHHA COCTaB, MECTO HAXOXIEHHUS B HACTOAIIEe BpeMS H
WCIIONIb30BAaHUE WM TPEINOJIaraeMoe HCIOJBb30BAaHUE KaXKIOH HMMIOPTHOM
MmocTaBku B bOoTCBaHy Takoro marepwaia Ijs KOHKPETHBIX HESIEPHBIX IIeliel B
KOJIMYECTBAX, TPEBBIMIAIOIIHX:

1)  JecATh METPUYECKHX TOHH ypaHa, WM JUIS TOCICI0BATEIBHBIX HMITOPTHBIX
MOCTaBOK ypaHa B boTcBaHy, KaxJas #3 KOTOPBIX MeEHee ecsTH
METPUYECKHX TOHH, HO CyMMa KOTOPBIX IMPEBBIIIAET AECATh METPUICCKUX
TOHH B T€UCHHUE T'0J1a;

2) NBAIIaTh METPUYCCKAX TOHH TOPHS, WM JJIA TIOCISIOBAaTECIBHBIX
UMIIOPTHBIX TIOCTaBOK TOpHus B bBOTcBaHy, Kaxknas W3 KOTOPBIX MeEHee
JIBAJIIATH METPUYSCKUX TOHH, HO CyMMa KOTOPBIX ITIPEBBINIACT JBAANATH
METPUYCCKIX TOHH B TCUCHUE TO/Ia;

IpH TOM TIOHMMaHWH, YTO TpeJACTaBiIeHHEe WHPOpMAMHd O TaKOM Marepuale,
MpEeIHAa3HAYCHHOM JJIsi HESACPHOTO HCHIOJB30BaHHUA, TOCIE TOrO0 KaK OH JIOCTHUTHET
OKOHYATENFHOU (hOPMBI CBOETO HEAIEPHOTO MCITOIBF30BaHMs, HE TpeOyeTcs.

a)  uHGOPMALHMIO OTHOCHUTENFHO KOJNHWYECTB, BHUIOB HCIOIB30BAHUS W  MECT
HaXOXAEHUS SIIEPHOIO MaTepuana, 0OCBOOOKAEHHOIO OT FAPAaHTUH B COOTBETCTBUU
co cratbeld 36 CornaieHus 0 rapaHTHsIX;

b)  uH(bOpPMAIUIO OTHOCUTEIHHO KOJHYECTB (KOTOpast MOXKET UMETh (DOpPMY OIICHOK) U
BHJIOB HCIIOJIG30BAHHUS B KaKIOM MECTE HAXOXICHHS SIACPHOTO MaTepuaia,
OCBOOOY/IGHHOTO OT TapaHTHi B COOTBETCTBUU cO cTaThbedt 35 b) CornameHus o
rapaHTHsIX, HO €Ile He HAaXOJAIIEroCsS B OKOHUYATEILHOUW (OpME I HESJICPHOTO
WCIIOJIb30BAHMS, B KOJHMYECTBAX, IIPEBHIIAIOIINX YyKa3aHHBIE B cTaThe 36
Cornamenust o rapantusx. llpenocraBieHue 3Toil WHGOpMAIMK He TpedyeT
BEJICHHS MOJIPOOHOTO yueTa SJICPHOT0 MaTepHara.

Nupopmaruio 0THOCUTETHPHO MECTa HAXOKICHUS WU JalbHEHIel 00paboTKH OTX0/I0B
CpeIHero WM  BBICOKOTO  YPOBHS  aKTHUBHOCTH,  COJEp)KaIllMX  IIYyTOHHIA,
BBICOKOOOOTAIEHHBIA ypaH WiIN ypaH-233, B OTHOIICHWH KOTOPHIX IPUMEHEHHE
rapaHTHid OBUIO TPEKpaIleHO B COOTBETCTBHU cO cTaTtbedl 11 Cornmamenus o rapaHTHIX.
Jnga uenm naHHOTO TyHKTa "ManbHedmmas oOpaboTka" He BKIIIOYAET IepeyImaKoBKY
OTXOJIOB MM UX JajpHeillee KOHAUIMOHHPOBaHME, HE MpPEayCMaTpHUBAOIIEE
paszeneHus IEMEHTOB, U1 XPaHCHHS WM 3aXOPOHCHHUS.



Crnenyronryto  MHGOPMALMIO  OTHOCHUTEIBHO  COIVIACOBAHHOTO  OOOPYAOBaHHS U
HEesIIEpHOT0 MaTepuaia, nepedncieHubix B [Ipunoxenun II:

a) M0 KaXaou BKCHOpTHOfI IIOCTaBKe H3 bOTCBaHBI TakKoro O60py,E[OBaHI/I}l u
Marte€puaia: I/I,I[CHTI/I(i)I/IKaI_II/IH, KOJIN4Y€CTBO, MCCTO nmpeamnojaracMoro
HCIIOJIB30BaHUS B TOCYyHAapCTBC-NIOIYYaATCJIC W AaTa HWIX B COOTBCTCTBYROIIUX
ClIydadx oXxuaacmasd gara BKCHOpTHOﬁ IIOCTAaBKH,

b) 1O KOHKpeTHOMY 3ampocy ATCHTCTBA, TMOATBEPXKIcHNE bOTCcBaHOW Kak
UMIOPTHPYIOIAM TOCYJapPCTBOM HH(OPMAIMK OTHOCHUTENBHO 3KCIIOPTa TaKOTO
obOopymoBaHus M Marepuaia B BoTcBaHy, NMpenocTaBICHHONH ATEHTCTBY IPYTHM
TOCy/IapCTBOM.

OO0mwe T1IaHsl Ha TMPEACTOANUN NEeCATHICTHUN Iepruoa, HMEIONINE OTHOIICHHWE K
Pa3BUTHIO SACPHOTO TOILUTMBHOTO MHWKIA (BKJIIOYAs IUTAHUPYEMBIE OTHOCHINHECS K
SAJIEPHOMY TOIUTHBHOMY ITUKITY HayYHO-HCCJIEIOBATEILCKUE H OMBITHO-KOHCTPYKTOPCKHE
paboThl), KOTJla OHU YTBEPHKIEHBI COOTBETCTBYIOIIMMH KOMIICTCHTHBIMU OpPraHaMU B
borcane.

BorcBana mpwuiaraeT BCEe pasyMHBIC YCHIIHS, C TEM 4YTOOBI MPEIOCTaBUTH ATEHTCTBY
CIeIYOIY 0 HH(POPMALIHIO:

obmiee ommcanue W WHGOPMAIHIO, YKA3BIBAIOIIYI0 MECTO MPOBEICHHS OTHOCSIIMXCS K
SJIEPHOMY TOIUIMBHOMY IMKITy Hay4YHO-HCCIIEIOBATEILCKAX U OMBITHO-KOHCTPYKTOPCKHX
paboT, HE CBSI3aHHBIX C SJICPHBIM MaTEPUAIIOM, KOTOpPHIE KOHKPETHO OTHOCSTCH K
00oralleHuIo, mepepadoTKe SIESPHOIO TOTUIMBA WK K 00pabOTKe OTXO0B CPEIAHErO MU
BBICOKOI'O YPOBHSI aKTHBHOCTH, COJACPIKAIIMX TUTYTOHUH, BBICOKOOOOTAIICHHBIN YpaH WU
ypan-233, ocyIIecTBIIEMBIX Te-TH00 B boTcBaHe, HO KOTOphIe HE (DMHAHCHUPYIOTCS, HE
MONYYMJIM KOHKPETHOTO paspelleHus] WM He KOHTpONHMpyrTcs borcBaHoW win He
OCYIIECTBIAIOTCS OT mMeHu borcBanel. s menw maHHOro myHKTa "oOpaboTrka"
OTXOJIOB CPEHET0 WJIM BBICOKOTO YPOBHS AKTUBHOCTH HE BKJIIOYACT IEPECYNaKOBKY
OTXOJIOB WJIM MX KOHIUITMOHUPOBAHUE, HE MPEAYCMAaTPUBAIOIIEE Pa3ICIICHUSI JIICMEHTOB,
JUTSL XpaHEHUS WITH 3aXOPOHECHHS.

olmiee OmUCaHue JEATENBHOCTH W CBENEHHS O JIMOE WM OpraHu3aluH,
OCYIIECTBIISIOIIMX TaKyl0 JAEATENbHOCTh B ONPEAETICHHBIX ATEHTCTBOM MECTax
HaxXOXICHUS 3a MpeAeiiaMH ITUIOMIAJKH, KOTOpPBIE, M0 MHEHHIO ATEHTCTBA, MOTIIU OBl
(YHKIMOHAILHO OBITH CBSI3aHBI C NEATEIBHOCTBIO HA 3TOW mommajke. [IpegocraBnenne
TakoW HMH(OpMAIMM SBISIETCS NPEIMETOM KOHKpeTHoro 3ampoca AreHrctBa. OmHa
MIPEIOCTaBIsAETCA B KOHCYIbTALMU C ATEHTCTBOM U CBOEBPEMEHHO.

[To 3ampocy ArentrcrBa boTcBana maer yTOYHEHHS WM pa3bsCHEHUS JIOO0W HHGOpMAIIHU,
MIPEIOCTABICHHON B COOTBETCTBUU C HACTOSAIICH CTaThel, B TOI CTENeHH, B KaKOH 3TO UMeEeT
OTHOIICHUE K LEIH TapaHTHH.

borcBana mnpenocraBnser AreHTCTBY B TeueHue 180 nHeW mocie BCTYIUIEHHUS B CHILY
HacTtosiero [Iporokona nHGOpManuio, 0 KoTopoit ropoputcs B Cratee 2.a.1), iii), iv), v), Vi) a),
vii) 1 x) u B Cratbe 2.b.1).

b.
i)
ii)
c.
Cratpsa 3
a.
b.

BorcBana nmpenocrarisier ATeHTCTBY 0 15 Mas KakI0ro rojia OOHOBIEHHYO HH(OPMAIHNIO, O
KOTOpPOH TOBOPUTCS B ITyHKTE a. BBINIE, 3a IEPUOJ, OXBATHIBAIOIIUN MPEANICCTBYIOMNN
KaJleHmapHeId ToA. Ecim panee mpemoctaBieHHas WHGOpMaNWs OCTalachk 0e3 M3MCHCHHH,
BorcBana yBenomiser 06 3TOM.



Borceana mpempocTaBisieT ATEHTCTBY 10 15 Masi KaXkIoro roja HHGOPMAIIHIO, ONIPEeIeICHHYO B
Cratse 2.a.vi) b) 1 ¢), 32 Iepro/1, OXBaTHIBAIONINH MTPEANISCTBYIONINHA KaJleHIapHBIN TOI.

BorcBaHa exekBapTalbHO TIPENOCTABISIET ATEHTCTBY HWH(OpPMAIMIoO, ONpEneiIcHHYI0 B
Cratpe 2.2.ix) a). Ota mHpOpPMANUs MPENOCTABIAETCS B TEUCHHE MISCTUICCITH THEH Iocie
OKOHYaHMSI KOKIOT0 KBapTasa.

BorcBana mpenmocraBnsier AreHTCTBY WHGopMaIuio, ompenerneHHyro B Crarbe 2.a.viii), 3a
180 mHe#t 10 oOcCyIlIeCTBICHUS JaibHeleir oO0paboTku, W 10 15 masg kakaoro roja
uHpopMario 00 W3MEHEHMSAX MECT HaXOXKAEGHHS 3a MEepHOJA, OXBaTHIBAIOLINI
NPEIIICCTBYOLIUN KaJeHIapHBIN TOJI.

borcBana U ATEHTCTBO JAOTOBAapHBAIOTCS O BPEMEHU M 4aCTOTE MPEAOCTABICHUS HH(OPMAIIUH,
onpexneneHHol B Ctarbe 2.a.ii).

Borceana mpemoctaBisier AreHTCTBY HH(MOpMarmio, ompeaeineHHylo B Crartbe 2.a.ix) b), B
TEUCHHE MISCTU/ICCATH THEH MOCie MOCTYIUICHHS 3apoca OT AreHTCTRA.

JONOJHUTEJILHBIN JTOCTYII

Cratba 4

HI/I)KCCJ'IC,I[y}OIlICC IIPUMECHACTCA B CBA3HU C OCYIICCTBJICHHUEM JOIIOJIHHUTCIBHOTO OOCTYyIla B

cootBeTcTBUM co CraThelt 5 Hactosiero Ilporokona:

a.

ATEHTCTBO HE CTaBUT MM MEXaHUCTHIECCKH MM CUCTEMATHICCKH ITPOBEPSATH HHPOPMAITHIO, O
KoTOpo# roBopurcs B CtaThe 2, 0THAKO ATEHTCTBO UMEET AOCTYI K:

1) M000MYy MECTy HaxOXICHHS, O KoTopoM ToBopurcs B Crarbe 5.a.i) wid ii), Ha
BBIOOPOYHOM OCHOBE C IIEBbI0 OOECTICUCHHsT YBEPEHHOCTH B OTCYTCTBHU HE3asBICHHBIX
SJIEPHOTO MaTepHala U JesITeIbHOCTH;

i)  ro0oMy MecTy HaxOXKIeHHsA, O KOTOpoM ToBoputcs B Crartbe S5.b. wimm c., B IEIsx
pellIeHrs BOMpPOCA, CBA3aHHOTO C TIPaBHJIBHOCTBIO M IOJNHOTOH HMH(pOpMaLuH,
MPEIOCTaBICHHOW B CcOoOTBeTCTBUH co Crathell 2 WM B IEIX yCTpaHEHUS
HECOOTBETCTBHS, CBA3aHHOTO C 9TOH MH(OpMaIen;

iii)  m00OMYy MecTy HaxXOKIEHHs, 0 KOTOpoM roBoputrcs B CtaThe 5.a. iii) B TOW CTeIeHH, B
KaKo# 3T0 He0OX0AUMO ATCHTCTBY JUIs IOATBEPXKIACHUS IS 1eNieil TapaHTHii 3asiBIICHUS
BoTrcBanbl 0 cTaryce yCTaHOBKM WMJIM MECTa HAXOXJICHUS BHE YCTAHOBOK, TJIE paHee
0OBIYHO MCIIOIB30BANICS SICPHBIM MaTepPHAN, KaK CHATBIX C IKCILTyaTallluH.

1) 3a UCKJIIOYCHUEM CJIy4yacB, yKa3aHHBIX B MYHKTE 1i) HHMXKE, ATCHTCTBO HAIPaBIsSET
BotcBane npenBapuTenbHOE YBEIOMIIEHHE O JOCTYIIE 1O KpaifHell mepe 3a 24 4Jaca;

il) B OTHOIICHWH JOCTyMa K JOOOMY MECTY Ha IUIOMIAJKE, KOTOPBIA 3aIllpaliuBacTcs B
COUETAaHWH C TMOCEHICHUSIMH JUISI TPOBEpKH WH(GOPMAIMM O KOHCTPYKIIUH HIH C
WHCTIEKIVSIMA UL CIIENUANBHBIX IleNiell Wi OOBIYHBIMHM HMHCIEKIUAMH Ha JTOH
TUIOMIAJIKE, CPOK IPEIBAPUTEIHHOTO YBEAOMIICHHUS, €CIIM ATEHTCTBO oOOpamiaercs ¢
3arpocoM 00 3TOM, COCTaBIISIET, TI0 KpaifHel Mepe, Ba Jaca, OJHAKO B HCKITFOUHUTEIBHBIX
00CTOATENHCTBAX, MOXKET COCTABUTH MEHEE JIBYX YacOoB.

Hpe,I[BapI/ITCJ'ILHOG YBCAOMJICHHUEC HAIIPABIICTCA B NHWCBMCHHOM BHIAC M B HEM KOHKPETHO
YKa3bIBAarOTCA NPUYMUHBI JOCTYyIIAa U ACATCIIBHOCTB, KOTOpasaA AOJI’KHA OBITH OCYHICCTBJICHA BO
BpEMs TaKOTO JOCTYyIIa.



B cnydae Bompoca WM HECOOTBETCTBHA ATEHTCTBO MpelocTaBiiieT boTcBaHe BO3MOMXKHOCTH
JaTh Ppa3bsCHEHHE M CIIOCOOCTBOBATH PEIIEHHIO A3TOT0 BONpPOCA WM YCTPAHEHUIO 3TOTO
HECOOTBETCTBUS. Takas BO3MOXKHOCTH OyJeT MPEeNOCTaBIATHCS JO HANpPaBICHHS 3ampoca O
JIOCTyTIe, €CIHM TOJBKO ATEHTCTBO HE COYTET, YTO 3ajJiepXKa B TPEIOCTaBICHHH IOCTYyIa,
BO3MOJKHO, HaHEeCeT ymiepO [enH, ¢ KOTOPOH 3allpalIuBaeTcs 3TOT JOCTym. B mo0oMm ciydae
ATEHTCTBO HE JIe/IaeT KaKUX-TM00 BHIBOJOB B OTHOIICHUHU BOIPOCA WIIH HECOOTBETCTBHS JI0 TEX
mop, moka boTcBane He OyeT MpeAoCcTaBlIeHa TaKast BO3MOXKHOCTb.

Ecmu ¢ BoTcBaHOl HEe HOCTHTHYTO MHOHN JOTOBOPEHHOCTH, JOCTYI OCYIIECTBIISICTCS TOJHKO B
TeUEHUE OOBITHOTO PabOYEro ITHS.

borcBana uMMeeT mMpaBO Ha COMPOBOXKACHHE HHCIEKTOPOB ATEHTCTBA BO BpeMs JOCTYMa
npencraBuTesiIMA - BOTCBaHBI NpH  yCIOBUHM, YTO O3TO HE 3alepXKHUBAET BBIIOJHEHUE
MHCTIEKTOPaMHU CBOMX (YHKLUI WM HHBIM 00pa30M HE MPENATCTBYET 3TOMY.

Cratba 5

BoTcBana npenocTaBnseT ATEHTCTBY TOCTYII K:
1) 000MY MeCTy Ha IUTOIIAIKE;

i)  mO0OMy MECTy HaXOXJCHUs, OINPEACICHHOMY bOTCBaHOW B COOTBETCTBHH CO
Crarbeii 2.a.v)-viii);

iii)  mMoOOH CHATOM C OJKCITyaTallMd YCTAaHOBKE WJIM CHATOMY C DOKCIUTyaTallud MeECTy
Hax0)KICHUS BHE YCTAHOBOK, I/l paHee 0OBIYHO MCIOIB30BANICS SIICPHBIH MaTepHral.

JMO00MY MECTY HaXOXJCHHS, OINpelNeiIeHHOMY boTcBaHOU B cooTBeTcTBUM co Crarbeii 2.a.i),
Crarbeii 2.a.1v), Crartbeii 2.a.ix) b) nu Cratbeii 2.b., TOMHAMO TeX, O KOTOPBIX TOBOPHUTCS B
MYHKTE a.1) BBIIIE, IPU YCIOBHH, YTO, €CIM BOTCBaHA HE MMEET BO3MOMXHOCTU MPEIOCTABUTH
Takol joctym, bBoTcBana mpumiaraeT Bce pasyMHBIE YCWIHS IS HE3aMETUTEIHLHOTO
VJIOBJICTBOPEHUS TPEOOBaHM ATEHTCTBA C TOMOIIBIO HHBIX CPEJICTB.

JO00MY MECTY HaXOXKJCHHS, ONPEICICHHOMY ATEHTCTBOM, IIOMUMO T€X MECT HaXOXICHHUS, O
KOTOPBIX TOBOPUTCS B MyHKTaX a. U b. BEINIE, B IEIIX OTOOpa Mpod OKpYy’KAIOIIEH cpeanl B
KOHKPETHOM MECTE HaXOXKJCHHUS MPH YCIOBHH, YTO, €CIM BOTCBaHA HE MMEET BO3MOKHOCTH
MPEeIOCTaBUTh TaKOW JOCTyIN, bOTcBaHa mpwuiaraeT BCE pa3yMHBIC YCWIHSA IS
HE3aMeUIMTEILHOTO  YIOBJICTBOPCHUST TpeOOBaHMH ATrEHTCTBA B TNPUICKAIIAX MECTax
HAXOK/ICHHSI UK C TIOMOIIBIO HHBIX CPEIICTB.

Cratpa 6

HpI/I OCYHICCTBJICHUN Cratbm 5 ATrEHTCTBO MOXET BBIIOIHATH CJICAYIOIIHUE BHUABI

JACATCIBbHOCTH

a.

B orHOmennn moctyna B cooTBeTcTBHH co CTaTheil 5.a.1) wiw iii): BU3yalbHOE HaOIIO/IEHUE,
0oTOOp MPOO OKPYKAMIIEH CPEJIbl, UCIOIB30BAHUE YCTPONCTB JJIsi OOHAPYKCHHUS U U3MEPCHUS
paauanum; onevaTsiBaHWE W MPUMEHEHHE APYTUX WACHTU(MUIIUPYIONINX M YKa3bIBAIOMINX Ha
BMEIIATEIhCTBO YCTPOWCTB, OMPEACICHHBIX B J[OMOMHUTENBHBIX MOJIOKEHUSIX; ¥ TIPUMEHEHHE
IPyrux OOBEKTHUBHBIX MEp, TEXHUYECKas OCYIIECTBUMOCTh KOTOPBIX ObLIA MOATBEPXKICHA U
HCITOJI30BaHNE KOTOPHIX ObUTO coriacoBaHo CoBETOM yIpaBisfiomuxX (B JaJbHEHIIEM
nMeHyeMbiM "CoBeToM") U Iociie KOHCYJIBTAIUI MeX 1y ATEeHTCTBOM U boTcBaHOM.



b. B otHOmEeHNN mocTyna B cOOTBETCTBUU co CraThell 5.a.i1): BU3yanabHOE HAOIOICHUE; ITOACUCT
YYETHBIX EIWHUI[ SISPHOTO0 Marepualia; Hepa3pyllaloline H3MepeHHus U oTOop mpoo;
WCTIOJh30BAHUE YCTPOWCTB IS OOHAPYKEHUS M U3MEPCHUS paJualiy, U3yuYeHUE YUYCTHBIX
JTOKYMEHTOB, KacaloINXCsS KOJIMYECTBA, MMPOMCXOKIEHUS M pa3MEIIeHHus MaTepuaia; OTOop
mpo0 OKpYyXKarIeil cpemsl; W TMpUMEHEHHEe APYyTuX OOBEKTHUBHBIX MeEp, TEeXHHUYEcKas
OCYIIECTBUMOCTh KOTOPBIX ObLlIa OATBEPKICHA U UCIIOIB30BAHNUE KOTOPHIX OBLIO COTIacOBAHO
CoBeToM U mociie KOHCYJIbTAIni Mex Iy ATeHTcTBOM 1 boTcBaHOiA.

c. B orHomeHun moctyna B coorBercTBuu co CraTheil 5.b.: Bu3yanbHOE HaOdrOACHUE; OTOOD
mpo0 OKpyXKarommed cpeapl; HCIOJNB30BAHUE YCTPOHUCTB I OOHApPYKEHHS W HW3MEpPEHUS
panuanum; M3ydeHHe KacarollUXcs TapaHTHH MPOW3BOJCTBEHHBIX M OTTPY30YHBIX YUETHBIX
JIOKYMEHTOB, M TPHMCHCHUE JPYTrUX OOBEKTUBHBIX MEp, TEXHHYECKas OCYIICCTBUMOCTB
KOTOPBIX OBLTa TOATBEP)KICHA M WCIOIL30BaHWE KOTOPHIX OBLIO coryiacoBaHo CoBeToM H
MOCJIEAYIOIINX KOHCYNbTalUA MeXAy AreHTCTBOM U boTcBaHOM.

d. B otHOmEeHNN g0CTyma B COOTBETCTBUHU co CTaTheid 5.C.: 0TOOP MO0 OKpy’KaroIIel cpenl U B
cllydae, €Clid pe3yJbTaThl HE MO3BOJIIOT PEIIUTh BOMPOC WU YCTPAHUTh HECOOTBETCTBHUEC B
MECTe HaXOXKJCHHS, OIPEACICHHOM ATCHTCTBOM B coorBercTBuu co Crarkeit S.c.,
UCIIOJIb30BAHUE B 3TOM MECTE€ HAXOXKACHUS BHU3YaIbHOTO HAOJIONEHHS, YCTPOHCTB st
OoOHapyKEHUST ¥ U3MEPEHUs pajualii ¥ MPUMEHEHHE MO COTTACOBAHUIO Mex Iy BoTcBaHOW U
ATEHTCTBOM JIPYTHX OOBEKTHBHBIX MED.

Cratbs 7

a. ITo npocwbe borcBanbl AreHTcTBO M BOTCBaHa HOrOBapHBAKOTCS B OTHOIICHUU PETYIUPYEMOTO
JOCTyna B paMKax Hacrosmiero [IpoTokola ¢ TeNbl0 MPEJOTBPAIICHUS PACKPBITHS
YYBCTBUTEIBHOW C TOYKHM 3PCHHUS SJACPHOTO PaCHpOCTpaHCHHs WH(OpMAIMU, BBIMOIHCHUS
TpeOOBaHMII OE30MACHOCTH WM (PU3UYECKOM 3aIUTHI WM C IEIbI0 OOCCICUSHUS 3aIlUThI
HaXOJSIIEHCsT B YaCTHOM COOCTBEHHOCTH WJIM KOMMEPUYECKH YyBCTBUTEIHLHONH WH(OPMAIIHH.
Takvie TOrOBOPEHHOCTH HE MPEISITCTBYIOT ATCHTCTBY OCYIICCTBIIATH JCATEIBHOCTh, KOTOpAs
SBIIIETCS HEOOXOAMMON Juis oOecreucHusl yOeIUTEeNbHOW YBEPEHHOCTH B OTCYTCTBHH
HE3asBJICHHBIX SJCPHOTO MaTepUaNa U JCATEIILHOCTH B COOTBETCTBYIOIIEM MECTE HAXOXKJICHHS,
BKJTIOYAs PelIeHHe JTIF000r0 BOMPOCa, OTHOCSINETOCs K MPABUIBHOCTH M TIOJHOTE WHPOPMAIHIH,
0 KoTopoit roBoputcst B CTaThe 2, WU yCTPaHEHHWE HECOOTBETCTBUS, OTHOCSIIETOCS K 3TOU
WH()OPMAIIHH.

b. BorcBana MokeT Tpu MpenocTaBieHMH HH(OpManuu, O KOTOpoil roBopurcsi B CraTbe 2,
UHPOPMUPOBaTh ATEHTCTBO O MECTAaX Ha IUIOIIAAKE WM B MECTE HaXOXKACHUS, HA KOTOPBIX
MOYET HPUMEHSATHCS PETYIUPYEMBIN TOCTYII.

C. Jlo BcTyIuieHHsI B CHUTY JTIOOBIX HEOOXOIUMBIX J{OTIONHUTENBHBIX MOJIOXKEHNH boTcBaHa MokeT
MPHOETHYTH K PETYJIUPOBAHUIO JOCTYIIA B COOTBETCTBUU C ITOJIOKEHUSMU ITYHKTA a. BHIIIE.

Cratpg 8

Huuro B nHactosmem Ilportokone He mpemnsitctByeT BoTcBaHe mpemocTaBisTe ATEHTCTBY
JIOCTYN K MecCTaM HaxOXJAEHHUS B JIOMOJHEHHE K TeM, O KOTOpbIX ropopurcd B Ctathax 5 u 9, umu
IPOCUTh ATEHTCTBO O NPOBEACHUH AEATEIBHOCTU IO IPOBEPKE B KOHKPETHOM MECTE HAXOXKICHUS.
ATEHTCTBO He3aMEUIMTEIbHO MpUiIaraeT BCE pasyMHBIC YCHJIMS IJIsl OCYLIECTBICHHUS ICHCTBHHA B
COOTBETCTBHH C TaKOU MPOCHOOIA.



Cratbs 9

BorcBana mpemocraBiaseTr ATEHTCTBY JIOCTyI K MECTaM HAaXOXJICHUS, ONpPEICIICHHBIM
AreHTCTBOM ISl 0TOOpa TIPOO OKpY’KAOIIEH Cpeabl Ha OOIMIMPHON TEPPUTOPHUH, MPH YCIOBHH, UTO
ecin boTcBaHa He WMEET BO3MOXKHOCTH MPEJOCTaBUTh TakKoW moctyn, To boTcBana mpuiaraeTr Bce
pasyMHble YCWIHS MJis YJIOBICTBOPEHMs TpeOOBaHMII ATEHTCTBA B albTCPHATHBHBIX MeECTax
HaXOXICHUSI. ATEHTCTBO HE 3alpalliiBacT TaKOH JOCTYT 0 TEX MOp, IMOKa OTOOP IIPOO OKpyKaromiei
Cpebl Ha OOIIMPHOM TePPUTOPUH M TIPOIIEypHBIE MEPHI AJIs €ro MpoBeJeHus He 0100peHsl CoBeToM
Y HE MPOBEJICHBI KOHCYJIBTAIIUN MEX Ty AreHTCTBOM U BoTCBaHOM.

Cratps 10
ArenrtctBo uH(OopMupyeT botcBany o:

a. JesTensHOCTH, OCYIIECTBICHHON B paMKax Hactosmiero [Iporokona, BKItOYast AeITeIHbHOCTh B
OTHOIIICHUY JFOOBIX BOMPOCOB HJIM HECOOTBETCTBUMN, KOTOPhIE ATEHTCTBO JIOBEJIO /IO CBEACHUS
BorcBanbl, B Tpenenax IIECTUAECATH IHEM TIOCHE€ OCYIIECTBIEHUS ATEHTCTBOM OTOMH
JIeSITEeTFHOCTH.

b. PesynpraTax mesTeNbHOCTH B OTHOIIEHHWH JIIOOBIX BOMPOCOB WIIM HECOOTBETCTBHI, KOTOPHIC
ATeHTCTBO J0BEJIO 10 CBEACHUS BOTCBaHBI, MO0 BO3MOXKHOCTU CKOpee, HO B JIFOOOM Cllydae B
TEUCHHUE TPUIUATH JHEU MOCIIE MOIYyYeHHUs] ATEHTCTBOM ATHX PE3yJIbTATOB.

C. BBIBO,[[aX, KOTOpBIC OHO CACAJIIO B PE3yJIbTAaTC cBOCH JACATCIIBHOCTH B COOTBCTCTBHH C
HaCTOAIIUM HpOTOKOJIOM. Takwue BBIBOJIBI MpeAOCTABIAIOTCA €KETOAHO.

HA3HAYEHUE UHCIIEKTOPOB ATEHTCTBA
Cratps 11

a. 1) I'enepanbublli aupekTop yBemomiuser borcBany o0 yrtBepkaeHum CoBeToM ITHOO0TO
JIOJDKHOCTHOTO JiMlla ATEHTCTBA B KauecTBE MHCIIEKTopa 1o rapanTusM. Ecnu borcBana
He W3BeIaeT [ eHepanmbHOTO IUPEKTOpa O CBOEM OTKIOHEHHH TaKOTO OJKHOCTHOTO
JUIla KaK WHCIEKTOpa s BOTCBaHBI B TEYCHHE TPEX MECALEB IMOCIE IONIYyYCHUS
yBemomiieHns 00 yTBepxkacHHM COBETOM, HWHCIIEKTOpP, O KOTOPOM TaKHUM 00pa3oM
yBezomiieHa boTcBaHa, cunTaeTcs Ha3HAaYeHHBIM B BoTcBaHy;

i)  I'eHepanbHBINA JUPEKTOpP, MEHCTBYS B OTBET Ha MPOCKOY BOTCBaHBI WM IO COOCTBEHHOMH
WHUIIMATHBE, HE3aMEATUTENbHO HHpOopMHUPYET BoTcBaHy 00 OT3bIBE HA3HAYCHUS JIFOOOTO
JIOJPKHOCTHOT'O JIMIA B KAYeCTBE MHCIIEKTOPA JJ1s1 bOTCBaHEI.

b. YBenomieHrne, 0 KOTOPOM TOBOPUTCSI B ITYHKTE a. BBIIIE, CYUTACTCS MOTydYeHHBIM boTcBaHOU
yepe3 ceMb JHEH Mocje NaThl HampaBieHHs ATEHTCTBOM TaKoro yBeqomiieHUs boTcBane
3aKa3HON KOPPECTIOHICHITUEH.

BU3bI
Cratbs 12

BorcBana mpu HEOOXOAMMOCTH B Te€UEHHE OJHOTO MecsIa MOCcie MOTYYeHHS 3ampoca 00 3TOM
MPEOCTaBIsIeT YKa3aHHOMY B TaKOM 3allpoce HA3HAYEHHOMY WHCIEKTOPY COOTBETCTBYIOIIYIO
MHOTOKPAaTHYI BBHE3HYIO/BBIC3THYI0 W/WIH TPAaH3UTHYI) BH3BI, YTOOBI OOECIEUUTH HHCIEKTOPY
BO3MOKHOCTh BbB€3la W TIpeOBIBaHUS Ha TEPPUTOpPHH bOTCBaHB B IENSIX BBITIOJHEHHS ero/ee
¢dbynkmuit.  JroOble 3ampoleHHble BU3bI JNEHCTBUTENBHBI HE MEHEe OJHOI0 rojla U B Ciydae
HEOOXOAMMOCTH BO30OHOBJISIFOTCS HA MIEPUO]] Ha3HAUEHU MHCIIEKTOpa B boTcBany.



JOIMOJIHUTEJIBHBIE TTOJOKEHUSA
Cratbs 13

B Tex cnmyuasx, kormna borcBaHa uim ATEHTCTBO yKa3bIBalOT HAa HEOOXOAMMOCTH ONPEACIUTh B
JIOTIOJTHUTENEHBIX TMOJIOKEHUSAX, KaKUM 00pa3oM CIeIyeT MPUMEHITh MEphl, M3JI0)KCHHBIC B
HactosmeM IIporokose, BorcBaHa W ATEHTCTBO COTJIAaCOBBIBAIOT Takue JlOMOJHUTEILHBIE
TIOJIO’KEHUS B TEUCHHE JICBTHOCTA JIHEH T0Cie BCTYIUIEHNS B CHTy Hactostiero [Iporokona wuiy,
B TEX CIIyYasx, KOTJa YKa3aHHe Ha HEOOXOJUMOCTh TakuX JOMOJHHUTEIBHBIX MOJIOKCHUN
JTaeTCsl MOCJe BCTYIUICHHUS B CHUTy Hacrosmiero IIpoTokona, - B TeUeHHE AEBIHOCTA JHEH TOCIe
JTAThl TAKOTO yKa3aHUSI.

Jlo BCTyIuIeHUS B CHITY JIFOOBIX HEOOXOIUMBIX JIOTIOTHUTENHHBIX MTOJOXKEHUN ATCHTCTBO UMEET
MPaBO MPUMEHSITh MEPHI, U3I0KEHHBIE B HacTosmIeM [IpoTokore.

CUCTEMBI CBsI3U
Crates 14

BorcBana nmaer pasperieHue ATEHTCTBY CBOOOJHO HCIIONIB30BaTh JJI CIYXKEOHBIX Ieien
CHUCTEMBI CBSI3M MeXJy uHcrekTopamu AreHTcTBa B borcBane wu  lleHTpanbHBIMU
yUpeKIeHUSIMI ATEHTCTBA W/UITH PernoHansHBIMU OIOPO, BKITIOYAs Tepeady B HEaBTOHOMHOM
WIH aBTOHOMHOM pexuMe HWHGOPMAIUK, IOCTYIMAIONIeH OT YCTPONCTB ATEHTCTBa s
COXpaHEHUS W/WIN HAOIIOJICHHUS WIN IJIsl U3MEPEHH, U OOECIIeYMBAET 3alllUTy TAaKOH CBS3H.
ATeHTCTBO TMOCIIe KOHCYNbTaii ¢ boTcBaHO# MMeeT mpaBo MUCHOIB30BATh YCTAHOBIICHHBIC Ha
MEXIYHAapOIHOM yYPOBHE CHUCTEMBI MPSIMON CBSI3U, BKIIIOUAs CITyTHHUKOBBIE CUCTEMBI U IPyTHE
BHIIBI TaJbHEH CBsI3W, HE WCIONBb3yeMble B boTcBane. Ilo mpockOe borcBanbl i AreHTCTBA
MOJPOOHOCTH, Kacalolluecs OCYIIECTBICHHS JTOr0 IYHKTa B OTHONIEHUM IIEpelavyd B
HEaBTOHOMHOM WJIA aBTOHOMHOM pE&XuUME WH(POpPMAIMH, MOCTYyHarIIel OT YCTPOWCTB
ATeHTCTBa IS COXpaHEHWs W/WIM HAONIONEHUS WM Ui W3MEPEHUil, OINpeneisioTcs B
J1OTIOTHUTENEHBIX TOJIOXKEHHSIX.

[Tpu ycTaHOBICHHHU CBSI3M U Tiepenade HH(MOPMAIUK, KaK 3TO MPeyCMaTpHUBAETCs B MYHKTE a.
BBINIIC, HAICKAINMM 00pa30oM  YUYHTBIBAETCS HEOOXOMUMOCTh OOECIEUYCHHUS  3allUThI
uH(pOpPMAIINH, SBISIONICHCS OOBEKTOM COOCTBEHHOCTH, WJIM KOMMEPYECKH YyBCTBUTEIHLHOU
nHpOpMaIMK WX TOW WHGOpPMANMK O KOHCTPYKIHNH, KOTOPYH0 boTcBaHa cumTaeT 0co00
YYBCTBHUTEILHOM.

SAIIUTA KOH(I)I/II[EHHI/IAJII)HOﬁ HHOOPMALIIMAN
Cratbs 15

ATEHTCTBO MOJEPKUBAET CTPOTHH peXuM obecrieueHus! 3PPEKTUBHON 3aLIUTHI OT PACKPBITHS
KOMMEPUYECKHX, TEXHOJIOTMIECKUX U MPOMBIIUIEHHBIX CEKPETOB M APYroil KOHPHUIEHINATEHON
MH(OPMAINH, KOTOPbIE CTAHOBATCSI €My M3BECTHBIMH, BKJIIOYAs TAKYyI0 MH(MOPMALUIO, KOTOpast
CTaHOBHTCS U3BECTHON ATEHTCTBY B XOJI€ OCyIIECTBICHHs HacTosmero [Iporokona.

PC)KI/IM, O KOTOPOM TI'OBOPHUTCSA B ITYHKTC a. BBIIIC, BKIIHOYA€T, B YaCTHOCTH, IIOJIOKCHMHA,
OTHOCAIIUECS K:

1) OOIIMM TIPUHIIMIIAM U CBSI3aHHBIM C HUMH MepaM 10 OOpaIlleHUI0 ¢ KOH(UACHINATBHON
nH(OopMaInei;

ii) YCIIOBUSIM HaliMa TIepCOHaja, KacaroIMCs 3alIUThl KOH(PHUACHITMAIEHON HH()OpMAIu;



iii) TpomemypaM B CIy4YasX ~ HapymieHWH WM  TPEArnojaraéMbIX  HapyIIeHUH
KOH(HICHIIUATLHOCTH.

PexuMm, O KOTOpDOM TOBOPWUTCS B TIyHKTE a. BBIIIE, YTBEPXKAACTCS U TEPHOIMYECKU
paccmarpuBaetcss COBETOM.

MINPNJIOXKXEHUS
Cratbs 16

[Ipunoxenuss k HacrosmeMy IIpoTokonmy SBISIOTCS €ro HEOThEMJIEMOM dYacThio.  3a
HCKIIIOUCHUEM LieJiell BHeceHusa mnomnpaBoK B Ilpunoxkenusa, tepmun "lIpoTokon", xak oOH
yHOTpebsieTcs] B HACTOsILEM JOKyMeHTe, o3HadaeT [Iporokon u [Ipunoxenus, BMECTe B3sITHIC.

B nepeueHb BUIOB ACATENLHOCTH, YKa3aHHBIX B [Ipunoskenun I, u mepedeHb 000pyI0BaHUS U
Matepuana, yka3aHHbix B [Ipunoxenuu I, CoBeToM MOTYT BHOCHUTHCS TMOMPABKUA IO
pekoMeHaanmu co3nanaoit CoBeToM pabodeil TpyImbl 3KCIEPTOB OTKPHITOTO cocTaBa. Jlrobas
Takas MoMpaBKa BCTYMAET B CHITY Yepe3 YeThIpe MecsIa nocie ee npuHaTis COBETOM.

BCTYIIVIEHHUE B CHJ1Y
Cratbs 17

Hacrosmuit [IpoTokosn BcTymaer B CUJy IOCJE MOANUCAHUA TpeacTaBUTENsIMU BoTcBaHbBI U
AreHTCTBa.

I'eHepanbHBIA TUPEKTOP HE3aMEUTUTEINEHO HHPOPMHUPYET BCE TOCYAAPCTBA - WIEHB ATEHTCTBA
0 JTF000M 3asiBIIEHUM O MPHMEHEHHH Hactosmiero [IpoTokoma Ha BpeMEHHOW OCHOBE W O €ro
BCTYIUICHUH B CUITY.

OIIPEJAEJIEHUS
Cratbsa 18
Hns ueneit Hactosiero [Iporokona:

OtHocsecs K SJCpHOMY TOIUIMBHOMY IIMKJIY HAay4YHO-HCCIIEJOBAaTEIbCKHE U ONBITHO-
KOHCTPYKTOPCKHE paboThl 03HAYAIOT AESTEIBHOCTh, KOTOPass KOHKPETHO OTHOCHTCS K JI000MY
acIeKTy pa3paboTKH Mpoliecca WM CHCTEMBI JIF000T0 U3 CIIEeAYIOLIEro:

- KOHBEPCHH SIACPHOTO MaTepHaa,

- o0orameHus sIIepHOro MaTepuana,
- W3TOTOBJICHUS SIIEPHOTO TOILIUBA,
- PEaxkTopos,

- KPUTHYECKUX COOPOK,

- nepepaboTKH SASPHOTO TOIUIMBA,

- 00paboTkm (HEe BKIIOYas TIEPEYNMaKOBKH WM KOHIWUITMOHWPOBAHHWS, HE
MPEIyCMaTPHUBAIONICTO PA3/ICICHHs SJIEMEHTOB, I XPAHCHUS WM 3aXOPOHCHUS)
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OTXO/0B CPEIHETO WM BBICOKOTO YPOBHS aKTMBHOCTH, COICPXKALIMX IIyTOHHH,
BBICOKOOOOTAIIEHHBIN ypaH WK ypaH-233,

HO HE BKIIIOYAIOT JCATENBHOCTh, OTHOCSIIYIOCS K TEOPETHUYSCKUM WK (yHIAMEHTAIbHBIM
HAyYHBIM HCCIIEZIOBAaHUSAM WIH K HAYYHO-HCCIEIOBATENCKAM W OIBITHO-KOHCTPYKTOPCKHAM
paboTaM  TO  MPOMBIIUICHHBIM  TPUMEHEHHSM  PaJOWU30TOINOB,  MEIUIIMHCKHUM,
TUAPOJIOTHYECKUM U CEIbCKOXO3SMCTBEHHBIM TMPUMEHEHUSIM, W3YUYCHHUIO TOCICACTBUMA st
3IIOPOBBS I OKPYKAFOIIEH CPebl M IT0 YCOBEPIICHCTBOBAHUIO TEXHHYECKOTO 0OCTYKIUBAHMS.

[lnomagka o3HaYaeT TEPPUTOPHIO, TpPaHUIBI KOTOPOW oOmpeneneHbl borcBaHoW B
COOTBETCTBYIOIICH WMHMOpPMAIMU O KOHCTPYKIMM YCTAaHOBKH, BKIIFOYas OCTaHOBJICHHYIO
YCTAaHOBKY, a TaKXE B COOTBETCTBYIOIICH MH(POPMAITUH O MECTE HAXOXICHHS BHE yCTAaHOBOK,
rie oOBIYHO WCIONB3YeTCS SJEPHBIM MaTepuai, BKIFOUYas 3aKphITOE MECTO HAaXOXKICHUS BHE
YCTaHOBOK, TIJie OOBIYHO HCIOJB30BAICSA SACPHBIA Marepuall (KOTOpPhIE OTPAHUYHBAIOTCS
MeCTaMH HaXOXKICHHUS, TIE UMEIOTCS TOpSYHe KaMepbl WM OCYIIECTBINIACH IEATEIHHOCTS,
CBs3aHHAas C KOHBepcHel, oOoraiieHueM, H3TOTOBJICHHEM WM TepepadOTKOW TOILTHBA).
[Mnomagka BKIIOYAET TaKKe BCE OOBEKTHI, COBMECTHO Pa3MEIICHHBIC C YIOMSHYTHIMU BBIIIIC
YCTAaHOBKOH WM MECTOM HAaxOXICHHUS, C IICNBI0 MPEIOCTaBICHUS WIW HCIIOIH30BAHUS
CYIIECTBEHHBIX CPEICTB OOeCHedeHus, BKIIOYAS: ropsune Kamepsl Ui 00paboTKH
00Jy4YCHHBIX MaTepHaliOB, HE COJIEPKAIIMX SJCPHBI MaTepuall; yCTaHOBKHU JUisi 00pabOTKH,
XpaHCHMS ¥ 3aXOPOHECHHMsI OTXOMOB; a TaKXKe 3JaHUs, CBSA3aHHBIE C COTJIACOBAHHOU
JIesITeNIbHOCTHIO0, OTIpe/ielIeHHol borcBanoii B cooTBeTcTBHU co CTaTheil 2.a.1v) BHIIIE.

Cudatas ¢ OKCITyaTallM YCTAHOBKA WM CHATOC C JKCITyaTallMMd MCCTO HaXOXIACHHWUSA BHC

YCTAHOBOK O03HAYalOT OOBEKT WM MECTO HAXOXICHHSA, HAa KOTOPBIX JICMOHTHPOBAHBI WM
C/IeTIaHbl HEMPUTOTHBIMY K DKCILTYATAIMK OCTABIINECS KOHCTPYKIIMU ¥ 000pYI0BaHHE, BAXKHBIC
Uit ee(ero) MCIONb30BaHMS, TAaK YTO OHA(OHO) HE MCIIOJIB3YETCS NI XPaHEHUs SACPHOrO
MaTepuaia U He MOXKET Jajiee MCIOIb30BAThCS ISl OOPAIIEHUsS C SACPHBIM MaT€pPHaOM, €ro
00pabOTKH HITH HCIIOIE30BaHUSI.

OcTaHoBIICHHAS YCTA@HOBKA WM 3aKpbITOC MECTO HAXOXIACHHA BHC YCTAHOBOK O3Ha4daroT

00BEKT HMIIA MECTO HaXO0XACHUA, SKCIUTyaTalusad KOTOPBIX IMPEKpaIl€Ha W U3 KOTOPBIX HU3BAT
H,HepHLIfI MaTepual, HO KOTOPLIC HE CHATHI C SKCIUTyaTalluu.

BrICOKOOOOTaIlIeHHBIN ypaH O3HayaeT ypaH ¢ oborameHuem 20 MPOIEHTOB WM BHINIE IO
uzortomy ypad-235.

OT60p 1mpoO OKpy’Karomied cpeibl B KOHKPETHOM MECTe HAaXOXKACHHsS O3Ha4aeT OoTOOop mpod
OKpY>Karolel cpelsl (Hampumep, BO3AYyXa, BOJBI, PACTUTEIBHOCTH, TOYBHI, 3arpsi3HEHUI) B
OTpeNIeTICHHOM ATCHTCTBOM MECTE HAXOXKICHHS W HEMOCPEIACTBEHHOW ONHM30CTH OT HEro ¢

OCIIBIO COHCﬁCTBHﬂ AFGHTCTBy B ITOATOTOBKE BBIBOJIOB 00 OTCYTCTBUH HC3ASABJICHHBIX SIACPHOIO
MaTtcpuajia ujin smepHoﬁ ACATCIIBHOCTH B 3TOM OIIPEACIICHHOM MCCTC HAXOXICHUS.

Ot6op mpo0 oKpykarwmield cpeapl Ha OOIMMPHOW TEPPUTOPHUU O3HAYaeT oTOop Mpod
OKpyKaroleil cpeapl (Hampumep, BO3AyXa, BOJIbI, PACTHUTEIBHOCTH, TOYBBI, 3arps3HCHUIN) B
psne ompeeiieHHBIX ATEHTCTBOM MECT HAXOXJICHUS C IICNIbI0 COJACUCTBUS ATEHTCTBY B
MOJITOTOBKE BBIBOJIOB 00 OTCYTCTBHM HE3asBICHHBIX SIJICPHOTO Marepuana WIH sSIepHON
JIESITENIbHOCTH Ha OOIIUPHOU TEPPUTOPHUH.

SlnepHbIii MaTepHuall COTJIACHO OIPENEICHHUI0, JaHHOMY B cTaThe XX YCTaBa, 03HayaeT Jr00i

WUCXOIMHBIM MaTepuan WiIN JF000H CIEeNMMambHBIN PaCIHICIUIAIOMMANCT Marepual.  TepMuH
"HCXONHBIM Marepuan" He AOJDKEH TOJKOBATHCS KaK MNPUMEHSAIOIIMKCS K pyAe WM OTXOAaM
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pynel.  Jlroboe ompenenenue, manHoe COBETOM B COOTBETCTBHU cO cTaThedl XX Ycrama
AreHTCTBa TIOCTIe BCTYIUICHUS B CHUTy HacTtosmero lIpoTrokona, KOTOpoe paciiupsieT CIUCOK
MaTepUaJIOB, CUUTAIOIIMXCS HCXOAHBIM MAaTE€pHaJIOM WM CIELUANbHBIM PpacCIICIUISIOMIUMCS
MaTepuaioM, BCTyMaeT B CHIIy B COOTBETCTBHH C HacToAmmMM [IpoTOKOIOM TONBKO mOCIe
npuHATHS boTcBaHOM.

YcTaHoOBKa 03HAYaeT:

1) peakTop, KPUTHYECKYI0 COOpKY, 3aBOj II0 KOHBEPCHH, 3aBOJ II0 H3TOTOBIIECHHIO,
nepepadaThIBAIONIYIO YCTAHOBKY, YCTAHOBKY JIJISl pa3ieeHUs] H30TOMOB WM OTACIBHOE
XPaHWIUIIE, WIH

i)  gr000€ MECTO HaxOXICHWS, TAe OOBIYHO WCIONB3YETCA SNEpPHBIA Marepuanl B
KOJIMYECTBAX, MPEBBIMIAIINX OJ1H d3PPEKTUBHBIN KHIOTPAMM.

MecTo HaxoKAEHHUS BHE YCTAaHOBOK O3HauyaeT JI000H 0OBEKT MM JII000e MECTO HAXOXKICHHS,
KOTOpbIe HE SBJIIOTCS YCTAaHOBKOW, M TIZle OOBIYHO HCIIONB3YETCS SICPHBIH Marepual B
KOJINYECTBAX, PABHBIX OAHOMY 3()(heKTUBHOMY KMJIOTpaMMy WIIM MEHEeE.
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COBEPIIEHO B nByx 3K3eMILIsIpax Ha aHTJINHCKOM SI3BIKE.

3a PECITYBJIMKY BOTCBAHA: 3a MEXXITYHAPOJIHOE ATEHTCTBO I10
ATOMHOW DHEPTUU:

(noonucv) (noonucv)

®ectyc Ix. Moras Moxamen Dnsbapaneit

IIpesunent I'enepanbHbIi TUpEKTOP

I'abopone, 21 urons 2006 rona Bena, 24 aBrycra 2006 roga

13



iii)

vi)

vii)

viii)

[MPUJIOXEHUE 1

NEPEYEHDL BIJIOB JEATEJIBHOCTHU, O KOTOPBLIX 'TOBOPUTCA
B CTATBE 2.a.iv) HACTOSILEI'O [TPOTOKOJIA

N3roToBiieHre pOTOPHEBIX TPYO T IEHTPUGYT WK cOOpKa Ta30BBIX MEHTPUDYT.

PoTopHble TpyObI aiis 1eHTpUGYr 03HAYAIOT TOHKOCTEHHBIC LMIMHIPHI, OMHUCAHHE KOTOPBIX
npuBeaeHo B pasaene 5.1.1 b) Ipunoxxenns 11.

l'a3oBble HeHTpU(DYTH O3HAYAIOT HEHTPU(YIrH, ONMUCAHHE KOTOPHIX MPHBEIECHO BO BBOJHOM
3amevaHuu K pazzaeny 5.1 Ipunoxenus II.

HsrotoBnenue qudQy3noHHBIX OapbepoB.

Juddysnonnsie Oapbepbl 03HAYAIOT TOHKHE MOPHUCTHIE (UIBTPHI, ONHMCAHHE KOTOPBIX
npuBesieHo B pazaene 5.3.1 a) [Ipunoxenus 11

H3roroBieHue uin c60p1<a CHUCTCM, UCIIOJIb3YIOIINX JIa3CPhI.

CucTeMBl, UCTIOJIB3YIOIINE JIA3EPhl, 03HAYAI0T CUCTEMBI, BKIIOUAIOIINE T€ IPEIMEThI, ONIMCAHUE
KOTOPBIX NpuBeAeHO B paznene 5.7 [Ipunoxenus 1.

UzroroBnenne mmm cOOpka AIEKTPOMAarHUTHBIX CEMapaTOPOB N30TOIIOB.

OJIEeKTPOMarHUTHBIE CENapaTopbl U30TONOB O3HAYAIOT T€ MPEAMETHI, O KOTOPHIX TOBOPUTCS B
pazaene 5.9.1 [lpunoxenus II U KOTOphIE COAEPKAT UCTOYHUKU HOHOB, OMHCAHHE KOTOPBIX
npuBenieHo B pazzaene 5.9.1 a) [Ipunoxenus 11.

UsroroBnenne mim cOOpka KOJIOHH HITH 3KCTPAKITMOHHOTO 000PYAOBaHUS.

KoJOHHBI MM 3KCTPaKIIMOHHOE 000pYIOBaHHE O3HAYAIOT T€ MPEAMETHI, OMHCAHHE KOTOPBIX
MPpUBEICHO B pazzenax 5.6.1, 5.6.2,5.6.3, 5.6.5, 5.6.6, 5.6.7 u 5.6.8 [Ipunoxenus II.

WsroroBneHne pa3nenHMTEIbHBIX COMEN WIM BHUXPEBBIX TPYOOK JUIsl a’3pPOJMHAMUYECKOTO
oOorartieHus.

PazfenurencHple comina WM BHUXPEBblE TPYOKM JJis  a’poAMHAMHYECKOTO 0O0OTalleHUs
03HA4Ya[T pa3[eNUTEIbHbIE COIUIA U BHUXPEBble TPYOKH, ONUCAHHWE KOTOPHIX INPHUBEICHO
COOTBETCTBEHHO B pazaenax 5.5.1 u 5.5.2 [Ipunoxenus 1.

NzroroBnenne mmm cOOpKa CUCTEM TeHEPAINH yPaHOBOH TJIa3MEI.

CucteMbl reHepaliy YPaHOBOH MIa3Mbl 03HAYAIOT CUCTEMBI JUIsl TEHEpaIlii YPAHOBOM IIa3MBbI,
OIMCaHUE KOTOPBIX NMpUBeJeHO B paznene 5.8.3 Ipunoxxenus I1.

H3roroBieHue UPKOHUCBLIX Tp}/6

LlupkoHMeBbIe TPYyObl O3HA4alOT TpPyOBl, OMHMCaHHWE KOTOPHIX MpUBEAECHO B pasgene 1.6
ITpunoxenus II.

HpOI/I3BO,Z[CTBO WJIH MOBBIIICHHUE KAa4eCTBA TSHKEIION BOJbI UJIN HeﬁTCprI.

Tshxenast Boja Wau MeHTeprii 03HAYAIOT ACUTEPHH, TSKEIYI0 BOAY (OKCHI ASUTepus) U JIrodoe
JPYroe COCANHEHHE ACHTepHsl, B KOTOPOM OTHOIICHHUE YKCIIa aTOMOB JCUTEPHS K YHUCTY aTOMOB
Boopoaa mpesbimaer 1:5000.




xi)

xii)

xiii)

Xiv)

XV)

Nzrorosnenne rpadura saepHOM YUCTOTHI.

I'padut spepHOW YKCTOTHI O3HAYaeT TpaduT, YPOBEHb YHCTOTHI KOTOPOTO BHINIE, YeM
5 MHJUIHOHHBIX YacTeil GOPHOro SKBHBAJICHTA, 4 ILIOTHOCTH MpeBbimiaet 1,50 r/cy’.

H3roroBieHue KOHTGI\/’IHepOB JJIsL O6J'Iy‘-I€HHOl"O TOILJIMBA.

KonTeifHep uis OONYYEHHOTO TOILIMBA O3HAYAET €MKOCTh JUISl TIEPEBO3KH W/WIIM XPaHEHUS
00JYyYEHHOTO TOILIHBA, O0CCIICUUBAIOIIYI0O XUMUYECKYIO, TETUIOBYIO U PaIUAIIMOHHYIO 3aIlHTY,
a TaKke OTBOJ TEIUIA paciajia BO BpeMs MepeMeIIeHNs, IePEeBO3KA U XPAHESHUSI.

H3roroBieHue PCAKTOPHBIX YIIPABIAIOIINX CTCp)KHCﬁ.

PeakTopHBIC yHpaBIsIOMKE CTEPKHU O3HAYAIOT CTEP)KHH, OMHCAHHE KOTOPBIX NPHUBEICHO B
pazaene 1.4 [Ipunoxxenus I1.

HsroroBineHne 0€30MacHBIX C TOYKH 3PCHUA KPUTUIHOCTH 0akoB H pE3CPBYapPOB.

bezonacHble C TOYKM 3pEHUS KPUTUYHOCTH OaKM M PpE3epByapbl O3HAYAIOT T€ IIPEIMETHI,
omnucaHue KOTOPBIX NpUBeAeHO B pazaenax 3.2 u 3.4 [lpunoxenus 11.

H3roroBienne MammmH s pY6KI/I O6J'Iy‘ICHHI>IX TOIINTMBHBIX 3JICMCHTOB.

MaivHel 11 pyOKd 00dYYCHHBIX TOIUIMBHBIX JIEMEHTOB O3HAYalOT 000py0BaHUE, OMTUCAHUC
KOTOpOTO TpuBesieHo B pazjene 3.1 [punoxenus I1.

CoopyskeHHe ropsiaux Kamep.

lopsure Kkamepbl  O3HAYAIOT KaMepy WM COCJAMHEHHBIE MEXIY COOOW Kamephl OOIIHUM
00BeMOM He MeHee 6 M, CHaGKEHHBIE 3aIUTOl, PABHON HIIM MPEBBIIIAtoNme S5KBUBaNCHT 0,5 M
GCeTOHA IUIOTHOCTBIO 3,2 T/cM' wiM Gosee, YKOMIUIGKTOBAHHBIE O0OPYIOBAHHEM IS
MIPOBENICHHS OTICPAIUH C UCITOIh30BAHUEM JMCTAHIIMOHHOTO YITPABIICHUS.




1.1.

1.2

I[MPUJIOXEHUE I

INEPEYEHb COT'JTACOBAHHOI'O ObOPYIOBAHMA N HEAJIEPHOI'O

MATEPUAJIA JUIA1 OTHETHOCTH Ob S5KCIIOPTE 1 UMIIOPTE
B COOTBETCTBUU CO CTATBEU 2.a.ix)

PeakTopsbl U peakTopHOE 000pyA0BaHUE

KoMmiekTHbIe AACPHBIC PCAKTOPbI

SlmepHble  peakTOpbl,  CIIOCOOHBIE  paboTaTh B peXHME  KOHTPOIUPYEMOH
CaMOTIOIJIEPKUBAIOIICHCS [IEMTHOW peakIuu AeNIeHHs], WCKIIoYash PEeaKTOphl HYIEBOM
MOIIIHOCTH, KOTOPBIE OMNPEICISIIOTCS KaK pPEaKTOpPhl C MPOEKTHBIM MAaKCHUMAaJIbHBIM
YPOBHEM MPOU3BOJICTBA IIyTOHMS, HE MpeBbImaroiumM 100 rpaMMoB B Toj1.

[NOACHUTEJIBHOE 3AMEYAHUNE

"SnepHblii peakTop" B OCHOBHOM BKJIIOYAET Y3Jbl, HaXOJAIIHMECHd BHYTPH KoOpITyca
peakTopa WM HENOCPEACTBCHHO IPHMBIKAONIME K HeMy, 000pydoBaHHE, KOTOpPOE
KOHTPOJIMUPYET YPOBEHb MOIIHOCTH B aKTUBHOH 30HE, 1 KOMIIOHEHTHI, KOTOPbIE OOBIYHO
coJiepXkar TEIUIOHOCHUTENb NMEPBOr0 KOHTYpa aKTUBHOW 30HBI PEAKTOpa, WM BCTYHAlOT C
HHUM B HETIOCPEICTBEHHBIH KOHTAKT WM yNPABISIOT UM.

He mpeamnonaraercs uckiroueHNEe peakTOPOB, KOTOPHIE HAIEKAITIM 00pa3oM MOTIIH OBl
MOJIBEPTHYTHCS MOMU(MUKALMU JIJIsl TPOU3BOJICTBA 3HAYUTEIBHO OOJIBIIETO KOJHUYSCTBA,
yeM 100 rpaMMoOB IUIyTOHUSA B TOJ. PeakTopbl, NpeaHa3sHAYEHHBbIE IS JIATEJIbHOU
SKCIUTyaTallid Ha 3HAYUTENBHBIX YPOBHSX MOIIHOCTH, HE3aBUCHMO OT CTEIEeHH UX
BO3MOXHOCTEH MPOU3BOJCTBA IUTYTOHUS, HE PACCMATPUBAIOTCS KaK '"pPEeakTOphl HyJIEBOM
MoITHOCTH".

PeaKTOpHBIe Kopmmyca BbICOKOI'0 1aBJICHUSA

Meramnmdeckne Kopryca B cOOpe WM WX OCHOBHBIE YacCTH 3aBOJCKOTO M3TOTOBIICHUS,
KOTOpBIE CHENHaIbHO MpeIHa3HAYEeHbl WM TIOATOTOBICHBI I pa3MEIleHUs B HUX
aKTUBHOW 30HBI SJEPHBIX PEAKTOPOB, KaK OHHM OIpeAeNieHbl B myHKTe 1.1. BBIIIE, U
CIIOCOOHBIE BBIEP)KUBATH pabouee JTaBJICHNUE TEIUIOHOCUTES TIEPBOTO KOHTYpa.

[NOACHUTEJIBHOE 3AMEYAHUNE

BerH}I}I IJInTa KOpPITyCa BBICOKOI'O AAaBJICHUA PEAKTOPAa OXBATBIBACTCA IMYHKTOM 1.2 xak
OCHOBHas, 3aBOJICKOI'0 U3TrOTOBJICHUA, YaCTh KOPIIyCa BBICOKOI'O JaBJICHUSA.

BHyTpeHHHE YacTH peakTopa (HampuMep, TMOICPKUBAONINEC KOJTOHHBI M  TUTUTHI
AKTUBHOW 30HBI M JpPyTUe BHYTPCHHUE YacCTH KOPITyCa, HANPABISIONIME TPYOBI JUIs
PETYNHPYIONIUX CTEp)KHEH, TEeIUIOBble JSKpaHbl, MEPEropoJKH, TPYyOHbIE peIeTKu
AKTUBHOW 30HBI, TIACTHHBI AU(Gy30pa W T.A.) OOBIYHO ITOCTABISIOTCS ITOCTABIIMKOM
peakTopa. B HEKOTOPBIX CIydasx OMpeCTICHHBIC BHYTPCHHHE OMOPHBIC KOMIOHECHTHI
BKIIFOYAIOTCS B M3TOTOBJICHHE KOPITyCa BBICOKOTO IABIICHUS. OTH HPEAMETHI SBISIOTCS
AOCTATOYHO BaXXHBIMU C TOYKH 3PCHUA 0€e30MMacHOCTH | HaJACKHOCTU OKCILTyaTallun
peakTopoB (M CIIJIOBATENBHO, C TOYKH 3pCHHS TapaHTUUHBIX O00A3aTeNbCTB H
OTBETCTBEHHOCTH TMOCTABIIMKA PEAKTOpa), 4TOOBl MX IMOCTaBKa BHE PaMOK OCHOBHOT'O
COIJIAIIICHHS O TIOCTAaBKE CAMOT'0 peakTopa He crajia Obl 0OBIYHOI mpakTukoi. [lo3Tomy,
XO0Td OTACbHAasA IOCTaBKa JTHUX YHUKAJIbHBIX, CICOUAJIBHO NPCAHA3HAYCHHBIX U
MOJITOTOBJICHHBIX, BAXKHBIX, KPYIMHBIX W JOPOTOCTOSIIMX MPEAMETOB HE 00sA3aTelbHO
OyJ;eT paccMaTpUBaThCs Kak BhIMAMAIONIas U3 chepbl HHTEPECOB, TAKOH COCOO MOCTABKU
CUUTACTCS MaJIOBEPOSTHBIM.



1.3.

1.4.

1.5.

1.6.

1.7.

MamuHbI 47151 3arpy3KHU U BBITPY3KH PEAKTOPHOI0 TOILIMBA

ManunynsaTopHoe 00OpyIOBaHUE, CICIUANBHO MPEIHA3HAYSHHOE WU TIOATOTOBJICHHOE
JUTSL 3aTPY3KH WM U3BJICUEHUS TOIUIMBA U3 SIACPHBIX PEAKTOPOB, KaK OHU OMNPEICICHBI B
myHkTe 1.1. BBIIIE, KOTOpOE MOMKET HWCIOJIB30BATHCA, KOT/Ia PEaKTOp HAXOAWTCSA TIOX
HArpy3KOW, WM  O0NafaeT  TEXHWYECKUMH  BO3MOXHOCTSMH I TOYHOTO
MO3ULMOHUPOBAHUA WM  OPUEHTUPOBAHMS,  MO3BOJSIOIIMMU  MPOBOJUTH  Ha
OCTAQHOBIIEHHOM pEaKTOpe CIOKHBIE pabOTHI MO Teperpy3ke TOIUIMBA, MPH KOTOPHIX
00BIYHO HEBO3MOKHBI HEMOCPEICTBEHHOE HAOIIOICHNE HITH TIPSIMOM TOCTYT K TOTLTUBY.

PeaKTopmﬂe YHnpaBjadoumue CTepP;KHA

CTep)KHI/I, CIICIUAJIBHO TMPEAHA3HAYCHHBIC WM IIOATOTOBJIICHHBIC [JIA YIIPpABJICHUA
CKOPOCTBIO pCAKIIHU B SIACPHBIX PCAKTOPAX, KAK OHU OIIPCACIICHBI B ITYHKTC 1.1. BeIIIIC.

[NOACHUTEJIBHOE 3AMEYAHUE

Croga ’ke BKIIIOYAIOTCS, ITOMHMO YacTH, IIOTJIONIAIONICH HEUTPOHBI, €€ OIMOpHEIC H
MOJIBECHBIE KOHCTPYKIIMH, €CITH TIOCTaBKa MPOM3BOIUTCS Pa3IeNbHO.

PeaKTOpHLIe prﬁbl BBICOKOTI'O JaBJICHUSA

TpyOsl, KOTOpBIE CIENUAbHO TpeIHA3HAUCHBI MM IOATOTOBJICHBI U Pa3MElICHUs B
HHUX TOIJIMBHBIX 3JEMEHTOB M TEIUIOHOCHTEJNS MEPBOrO KOHTYpa B PEaKkTopax, Kak OHU
ompeznencHsl B myHKTe 1.1. Bhimie, mpu pabodeM paBieHuH, npebimatomem 5,1 Mlla
(740 dyHT/KB. m10#M).

HupxonueBbie TPYOBI

TpyObl wiu cOOpkM TPYO M3 METAJUTMYECKOTO IMPKOHHS WM €ro CIUIABOB, 1O BECY
npeBsimatomye 500 KT B TeueHUe I1000r0 12-MecSIHOTO Meproia, KOTOPhIE CIICIHATLHO
MpeaHa3HAa4YeHbl WJIM TOATOTOBJICHBI JJIS KCIIONB30BaHUSA B PEaKTOpax, Kak OHH
orpeseneHbl B MyHKTe 1.1, BhIIIE, M B KOTOPBIX OTHOIICHHE 10 BeCy rayHusl K MUPKOHUIO
MeHbLe yeM 1:500.

Hacocsl mepBoro KOHTypa TenJI0HOCHTeIs

Hacochl, cnenuansHO mpeIHa3HA4YE€HHBIE WM MOJATOTOBJICHHBIE IS TOAJEPKAHUS
LUPKYJSIOUM  TEIJIOHOCUTES] IEpPBOr0 KOHTypa SICPHBIX pPEAaKTOpPOB, KaK OHHU
omnpeneneHsl B myHKTe 1.1. Bhiie.

[NOACHUTEJIBHOE 3AMEYAHUE

CrnenmanbHO TIpeAHA3HAYCHHBIC WM TIOATOTOBJICHHBIC HACOCHI MOTYT BKJIIOYATh
CJIO’KHBIE, YIUNIOTHEHHBIC WM MHOTOKPATHO YIUIOTHEHHBIE CUCTEMBI JIJIS IPEAOTBPALICHHS
YTEUKHU TEINIOHOCUTENSI TIEPBOr0 KOHTYpPA, TePMETUYHBIC HACOCHI M HACOCHI C CUCTEMaMU
WHEPIHMAIEHON MacChl. JTO OINpeAelieHne KacaeTcs HacOCOB, aTTECTOBAHHBIX IO KJIacCy
NC-1 unu 3KBUBaAJICHTHBIM CTaHAPTaM.

HesinepHble MaTepHaJbl AJI51 peaKTOPOB
HeliTepuii u TsxKeaas BOAA

Jeitrepuii, Tspkenas Bona (OKUChH JIeHTepus) U JTr000e Npyroe coenuHeHHe AeUTepus, B
KOTOpPOM OTHOIICHHE 4YHCIa AaTOMOB JEUTEepHs K YHCIy AaTOMOB BOAOPOJA
npesbimaet 1:5000, npeaHa3HaueHHbIE JJIS UCIIOJB30BaHUSA B SIJIEPHBIX PEaKTOpax, Kak
OHM oOIpeAesieHbl B myHKTe 1.1. Bblie, B KoJudecTBax, mpesbimaromux 200 Kr aToMoB
neiitepus s Jr000M OJHOW CTpaHBI-MOJyYareias B TeueHHe JH00ro 12-MecsdHOro
MepuoIa.



2.2,

AnepHo-uncThblii rpadguT

I'padur, ypoBeHb YHUCTOTHI KOTOPOTO BHINIE, YeM S5 MUUIMOHHBIX dYacTed OOpHOTro
9KBUBaJIEHTa, W IUIOTHOCTH  TmpeBblmaer 1,50 F/CM3, NnpeaHa3HAaYeHHBbIN Ui
UCIIOJIb30BAHUSL B SIIEPHBIX PEAKTOpax, Kak OHU OmpezeieHbl B MyHKTe 1.1 Bhime, B
KonmMuecTBax, mpesbimaromux 3 X 10° kr (30 MeTpuueckux TOHH) mIA MOGOH OIHOM
CTpaHbI-II0y4aTes B TEYEHUE JII000ro 12-MecaqHoro nepuosa.

[NPUMEYAHUE

Jlis meneit SKCIOPTHOTO KOHTPOJIS MPAaBHUTENBCTBO OMpPEIEISeT, OyIyT JH SKCIOPTHHIE
napThu COOTBETCTBYIOILETO BBIIIICYKa3aHHBIM XapaKTePUCTUKAM rpadura
WCTIOJIB30BATHCA B SJEPHBIX PEAKTOPaxX.

YcTaHOBKH AJ15 rlepepaﬁoT]m Oﬁﬂy‘leHHBIX TOIVINBHBIX 3JICMCHTOB H 060py}103a1me,
CIENUAJIBHO NMPEIHASHAYCHHOC WIH MMOATOTOBJICHHOC AJIA 3TOI'0

BBOJAHOE 3AMEYAHUE

[Ipu nepepaboTke 0OJYYEHHOTO SACPHOTrO TOIUIMBA IUIYTOHHM M ypaH OTAENISAIOTCS OT
BBICOKOAKTHUBHBIX IPOYKTOB JIENIEHUS U IPYTHX TPAHCYPAHOBBIX 3JIEMEHTOB. [y Takoro
paszeneHust MOTryT HCIIOIb30BaThCS pa3IMYHbIe TEXHOJIOTHUECKHUe mporecchl. OQHAaKo co
BpemeHeM mnpornecc "llypekc" cran Hanbosiee pacpoCTpaHEHHBIM M IPUEMIIEMBIM. DTOT
NpOLIECC BKIIOYAET PACTBOPEHUE OOMYYEHHOTO SAEPHOTO TOIUIMBA B a30THOM KHUCIIOTE C
HOCNIEAYIOIIUM BBIICJIIEHUEM YypaHa, IUIyTOHUS M INPOLYKTOB JENEHHUs 3KCTpaKIuei
pacTBOpHTENEM C MOMOIIBI0 TpHOyTHIdochaTa B opraHnuecKoM pazdaBuTee.

TexHOIOTHYIECKHE MPOIIECCH Ha pa3IMIHBIX ycTaHoBKax Tuma "Ilypekc" aHamOTHYHBI U
BKJIIOYAIOT: HM3MEJIbUCHUE OOJTYYCHHBIX TOTUTUBHBIX 3JIEMEHTOB, PACTBOPCHUE TOILIMBA,
SKCTPAKIIMIO PACTBOPHUTEIEM M XPAaHCHHE TEXHOJOTHYECKOHN KUAKOCTH. MOXKET UMEThCS
TaKke 000pYyJOBaHWE JUIS TEIUIOBOW JCHUTpPAIM HUTpaTa ypaHa, KOHBEPCHUM HHUTpAaTa
TUTYyTOHHS B OKUCh WITH METAJUI, & TAKXKe i1 00pabOTKU JKUAKHX OTXOJOB, COMEPKAIINX
NPOAYKTHI JIENCHUsS, A0 TONydYeHHs (POPMBI, NPUTOTHOW I MPOAOIKUTEIEHOTO
XpaHCHUs WU  3aXOpPOHCHHS. OnHako KOHKpETHBbIE THIBI W KOHQHTYpamus
000pyZI0BaHMs, BBIMOIHSIOMETO 3TH (YHKIUH, MOTYT pa3invyaThCs Ha Pa3TUYHBIX
ycranoBkax tuma "[lypekc" 1Mo HECKOJBKHM IMPUYWHAM, BKJIFOUAs THIBI U KOJIUYECTBO
OOJIy4EHHOTO SIIEPHOTO TOIUIMBA, TOJJIEKAIIEro MepepaboTKe, W MperoiaracMbiil
NPOIIECC OCAKACHHUS H3BICKACMBIX MATEPUANIOB, a TaKXe MPUHIMIBI 00CeCIeUCHUS
0e30MacHOCTH M TEXHUYECKOTO OOCTYyXHBaHHS, NPUCYIIUE KOHCTPYKIIMH JTaHHOM
00CTaHOBKH.

"YcraHoBKa Ans mepepabOTKH  OOMYYEHHBIX TOIJIMBHBIX 3JEMEHTOB" BKIIIOYAET
000pyZOBaHHE M KOMIIOHEHTBHI, KOTOpbIE OOBIYHO HAXOIATCS B IPSIMOM KOHTAaKTIE C
OOJIy4eHHBIM TOIUIMBOM W OCHOBHBIMH TEXHOJOTMYECKHMMH MOTOKAMH SACPHOTO
MaTepuana ¥ NpoIyKTOB JENIEHUs, U HEMOCPEICTBEHHO YIPaBIIAIOT UMHU.

OTH TPOIECCH, BKIIOYAsl MOJHBIE CUCTEMBI JUISi KOHBEPCHH ILTYTOHHS M IPOM3BOJICTBA
METaJITMYECKOTO TUTYTOHUS, MOTYT OBITh HACHTU(QHULIUPOBAHBI [0 MEpaM, IPUHIUMAEMBIM
IVl TIPEIOTBPAILCHUS OINACHOCTEH B CBA3M C KPUTHYHOCTBIO (HANpHMeEp, Mepamu,
CBSI3aHHBIMH C T'€OMETpHeli), o0NIy4eHneM (Hampumep, IMyTeM 3alUThl OT OOIydeHUs) U
TOKCHYHOCTBIO (HalipuMep, MEpaMu 10 YACPKaHHUIO).
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IIpeameTsl 00OpymOBaHWSA, Ha KOTOPBIC, KaK CUYUTACTCS, PACIPOCTpaHSICTCS 3HAUCHHE
(dpa3el "u oboOpyHOBaHWE, CHENUATBHO IPEIHA3HAYCHHOE WM IOATOTOBJICHHOE" IS
nepepaboTKH 00yUYEeHHBIX TOTUTUBHBIX 3JIEMCHTOB, BKIIFOUAIOT:

Mamunbl AJ1s1 pyOKH 00/1y4eHHBIX TOIUIUBHBIX 3J1IeMEHTOB
BBOJAHOE 3AMEYAHUE

D10 000pyJOBaHUE HCIIOJIB3YETCS [UISi BCKPHITHS OOOJIOUKH TOIUIMBA C  IENBIO
MOCJIEYIONIET0 PAcTBOPEHHS OONYYeHHOro sjiepHOro Marepuana.  Kak mpaBwmio,
UCIIOJNIL3YIOTCS CIICIMATIBHO MPEAHA3HAUYCHHbBIC, CKOHCTPYHUPOBAHHBIC [T pyOKH MeTasia
YCTPOWCTBA, XOTS MOXET WCIOIb30BaThcs W 0oJiee COBEpIICHHOE OO0OPYIOBaHUE,
HarpuMep Ja3ephl.

JlucraHIIMOHHO ympaBisieMoe OOOpy/OBaHHE, CIIEIUANLHO TpeJHa3HaAuYeHHOE WU
MOJITOTOBJICHHOE JIJI1 KCIIOJIb30BaHUST HAa YCTAHOBKE IO TiepepaboTKe, Kak OHa
ompeseNieHa BBIIE, JUIS pe3KH, pyOKH WM Hape3ku COOpPOK, MyYKOB WIIM CTEpKHEH
00JIy4EeHHOTO SIIEPHOTO TOILIHBA.

JduccosbBepsl
BBOJHOE 3AMEYAHUE

B nauccosnbBepsl OOBIYHO MOCTYHAaeT HU3MENbYCHHOE OTpaboTaBllee TOIUIMBO. B 3Tux
0€30IacHBIX C TOYKHU 3pEHUS] KPUTHYHOCTH pe3epByapax OOJyUYEHHBIN SAEPHBIA MaTepral
pacTBoOpsieTcsl B a30THOM KHCIJIOTE, M OCTAaoLIMecss O0O0pe3ku O0O0JOYEK BBIBOIATCA W3
TEXHOJIOTMYECKOT'0 MOTOKA.

besonacHble ¢ TOUKM 3peHMsS KPUTHUYHOCTH pe3epBYyaphl (HallpUMeEp, Majoro IuaMeTpa,
KOJIBLIEBBIE WJIM TPSIMOYTOJIbHBIE DPE3epByaphl), CIEMUAIBHO TpeIHA3HAYCHHbIE WIH
MOJITOTOBJICHHBIE JUIS WCIIOJNB30BaHUS Ha YCTaHOBKE TI0 TMepepaboTKe, KaK OHH
OTlpeneNieHbl BBINIE, JUIsl PAacTBOPEHHs] OOJyYSHHOTO SAEPHOTO TOIUIMBA, KOTOpBIE
CIIOCOOHBI ~ BBIIEP)KMBATh TOPSAUYI0, BBICOKOKOPPO3WOHHYIO JKHIKOCTb M MOTYT
JUCTAHIIMOHHO 3arPYKaThCsl U TEXHUIECKH 00CTYKUBATHCS.

JKCTPAKTOPHI M 000pyI0BaHMeE AJIS IKCTPAKIMH PACTBOPUTeIeM
BBOJHOE 3AMEYAHUE

B sKkcTpakTOpBl C pacTBOPHUTENEM IIOCTYNAaeT Kak pacTBOp OOJyYEHHOTO TOIJIMBA M3
JIUCCONBBEPOB, TaK U OPTaHUUECKUIH pacTBOp, C MOMOIBI0O KOTOPOTO Pa3leNsoTCs ypaH,
IU[yTOHUH U TponyKTel AeneHus. OOopyloBaHME Ui 3KCTPAKIHMU PACTBOPUTEIIEM
OOBIYHO KOHCTPYHPYETCSI TakuUM 00pa3oM, UYTOOBl OHO YIOBJIETBOPSIIO IKECTKUM
9KCIUTyaTallHOHHBIM TpeOOBaHMUSM, TaKUM, KaK JUIMTENBHBIA CpOK CHIyKObl 0e3
TEXHUYECKOI'0 OOCIYKMBAHUS WM JIETKas 3aMEHseMOCTb, MIPOCTOTa B 3KCIUIyaTallud U
YIpaBJICHUH, a TAK)KE THOKOCTh B OTHOIIEHUH N3MEHEHUS TapaMeTpoB IMpoliecca.

CrneunanbHO MpEeIHA3HAUYCHHBIC WU MOATOTOBJICHHBIE IKCTPAKTOPHI C PAaCTBOPHUTEIEM,
Takhe, Kak HacaJ0YHble WM IyJbCAIHOHHBIE KOJIOHHBI, CMECHUTEIbHO-OTCTOIHBIE
anmapaTsl WU [EHTPOOeKHbIe KOHTAKTHBIE alMapathl I UCIIOJIb30BaHUsl Ha YCTaHOBKE
mo o0paboTKe OOIYYCHHOTO TOIUIMBA. OKCTPAKTOPBI C PACTBOPUTENIEM JOJKHBEI OBITH
YCTOMYNBEI K KOPPO3HMOHHOMY BO3ICHCTBHIO a30THOW KHCJIOTHL.  DKCTPAKTOPHI C
pactBopuTeieM OOBIYHO H3TOTABIUBAIOTCS C COOJIOACHHWEM YPEe3BBIUAHO BBICOKHUX
TpeOoBaHmii (BKJIIOYAs NPUMCHEHHE CHCIMAbHBIX METOJIOB CBAapKW, HHCIICKIUH,
obOecrieueHHe M KOHTPOJbh KAa4ecTBA) M3 MAJIOYTJIEPOIVCTBIX HEP)KaBEIOUINX CTallei,
TUTaHA, TUPKOHUS WU IPYTUX BEICOKOKAYECTBEHHBIX MaTEPHAJIOB.
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XuMHnyecKkue pe3epByaphbl A5 BblIePKMBAHUS WJIH XPAHEHHUS
BBOJHOE 3AMEYAHUE

Ha sTame SKkcTpakiuuu pacTBOPUTENEM OOpa3ylOTCs TPU OCHOBHBIX TEXHOJIOTHUECKUX
MOTOKA JKUAKOCTH. Pe3epByaphl i BBIACPKUBAHUS WM XPAHCHUS HCIOIB3YIOTCS B
JManbHeHIIe 00paboTKe BCEX TPEX IMMOTOKOB CIEAYIOIMIMM 00pa3oM:

a) pacTBOp YHUCTOTO Aa30THOKHCIOTO ypaHa KOHIUEHTPUPYETCS BBHIMApUBAHUEM U
MIPOUCXOUT TIPOIECC NCHUTPAINH, TIe OH MPEBpallaeTcs B OKCHI ypaHa. OTOT
OKCHJI TIOBTOPHO HCIONIB3YETCS B SJICPHOM TOTLUTUBHOM ITUKJIC,

b) pacTBOp BBICOKOAKTHBHBIX MPOAYKTOB JAENEHHUs OOBIYHO KOHIEHTPUPYETCS
BEITIADUBAHMEM W XPAaHUTCS B BHJIE KOHIEHTPUPOBAHHOW >KHIKOCTH.  JTOT
KOHIICHTPAT MOKET BIIOCJICACTBUU MPOUTH BBIMTAPUBAHKE WU OBITH MPeoOpa3oBaH
B (hopMy, MPUTOHYTO ISl XPAHEHUS FITH 3aXOPOHEHHS,

C)  pacTBOp 4YMCTOTO HHUTpaTa IUTYyTOHUS KOHLEHTPUPYETCS M XpaHUTCA [0
MOCTYIUIEHUS Ha JajbHEHIINe 3Tanbl TEXHOJOIHYECKOro mpoiecca. B wactHocTH,
pesepByapbl ISl BBIICPXKHMBAHUS MM  XPaHEHUS PpAcTBOPOB  IUTYTOHHS
KOHCTPYHUPYIOTCSI TAKMM 00pa3oM, 4TOOBI N30€KaTh CBA3AHHBIX C KPUTHYHOCTHIO
Ipo0jeM, BO3HUKAIOIUX B Pe3ysibTaTe M3MEHEHHH B KOHIEHTpAlMM Wik (opme
JaHHOTO TIOTOKA.

CriernanibHO TIpeHA3HAYEHHBIE WM TOATOTOBIIEHHBIE PE3EpBYaphl IS BBIACPKUBAHUS
WJIM XpaHEHU /IS MCIIOIb30BaHUs Ha YCTAaHOBKE 110 TiepepadoTKe 00ydYeHHOTO TOTLIHBA.
PesepByapsl g BBIACpKHBAHHWS WM XPAaHCHUS JIOJDKHBI OBITh YCTOWYHMBBI K
KOPPO3MOHHOMY BO3/ICHCTBHUIO a30THOM KUCIIOTHI. PesepByaphl IUIsl BRIACPKUBAHUAS WITH
XpaHeHUs] OOBIYHO W3rOTABIMBAIOTCA M3 TaKUX MAaTEpUANOB, KaK MAaJOyTJIepOTUCTHIE
HEp)KaBEIOIIME CTald, TUTAaH WIX LUPKOHUM WM Jpyrue BBICOKOKAYECTBEHHBIC
MaTepHabl. PesepByapel st BBIACpXKHBAHHWS WM XpaHEHHS MOTYT OBIThH
CKOHCTPYHPOBAaHBI TakUM o00pa3oM, 4YTOOBI WX OKCIUTyaTalus W TEXHHYECKOE
o0CiTyKMBaHWE MPOU3BOAWIUCH JUCTAHIIMOHHO, W MOTYT HMETh CIEAYIOLIHE
0COOEHHOCTH C TOYKH 3PEHUS KOHTPOJIS 32 SIAEPHON KPUTHUIHOCTHIO!

1)  OOpHBIH PKBUBAJCHT CTEHOK WJIM BHYTPEHHUX KOHCTPYKIIUH PaBEH IO MEHbIICH
mepe 2%, mbo

2)  UWIMHIPUYECKUE pe3epByaphl HMEIOT MaKCHUMalbHBIA  guamerp 175 mm
(7 mrotiMoB), OO

3)  TpSMOYTOJBHBINA WU KOJBIIEBON pe3epByap UMEET MaKCUMAIBHYIO IIUPUHY 75 MM
(3 mrotima).

CucremMa KOHBEPCHM HUTPATA IVIYTOHUS B OKCH/L
BBOJHOE 3AMEYAHUE

Ha OompmmHCTBE yCTaHOBOK MO TepepaboTKe STOT KOHEYHBIH IpOIecc BKIIOYAET
KOHBEPCHIO pacTBOpa HHUTpaTa IUTyTOHHS B IBYOKHCH IUTYTOHHSA. B 4YHCIO OCHOBHBIX
omepanuii 3TOTO TMpolecca BXOJAT: XpaHEHHE U KOPPEKTUPOBKA HCXOJTHOTO
TEXHOJIOTHYECKOTO MaTepHhalla, OCAKICHWE W pa3llelieHne TBEpPAOH W JKUAKOW (assbl,
MpOKaTMBaHKUe, OOpalleHHe C TMPOAYKTOM, BEHTHIIAUS, oOpaimieHHe C OTXOJaMH |
YIpaBIICHUE MTPOLIECCOM.
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3aMKHYTbI€ CHUCTEMBI, CIICLHHAIBHO IMPEAHA3HAYCHHBIC MM IOArOTOBJICHHBIC IS
KOHBEPCHU HHUTpATa TUTYTOHUS B OKCHJ TUTyTOHMS, B YACTHOCTH, 00OPYIOBaHHBIC TAKUM
o0pa3oM, 4TOOBI M30EkKATh JOCTMIKCHUS KPUTHUYHOCTH W PAAMALNMOHHBIX 3PQEKTOB, a
TaK)KE CBECTH K MUHUMYMY OIIACHOCTH, CBSI3aHHBIE C TOKCHYHOCTBIO.

CucremMa KOHBEPCHM OKCH/IA IUIYyTOHUS B MeTaJL
BBOJHOE 3AMEYAHUE

DTOT TpoIecc, KOTOPHI MOKET OBITh CBSI3aH C YCTAHOBKOH IO TIepepadOTKe, BKIFOUAET
¢dTOopUpOBaHHE JBYOKHCH IUTyTOHHS, OOBIYHO C TPHUMEHEHHEM BBICOKOAKTHBHOTO
(TOPUCTOTrO BOAOPOAA, C LEIbIO MOMyUeHU (TOPUAA ILTYTOHHS, KOTOPBINA BIOCIICICTBUH
BOCCTaHABJIIMBACTCSI C IOMOIINBI0 METAIUIMYECKOTO KalbIUs BBICOKOW YHCTOTHI JIO
MOJYYCHUST METAJUTMYECKOTO TUTYTOHHS M (TOpHIa Kajblidsd B BUC IJaka. B uucio
OCHOBHBIX OIEpalMii JaHHOTO TMpolecca BXOAAT:  (ropupoBaHue (HampUMep, ¢
MpUMEHEeHueM 000pYI0BaHHUsI, COJIepPIKAIIEro OIaropoHbIC METAJUTbl WA 3allIHIIEHHOTO
MOKPBITHEM W3 HHUX), BOCCTAaHOBJICHHE MeTaia (HampuMep, ¢ TPUMCHCHHEM
KepaMHUUYECKUX TUTJICH), BOCCTAHOBJICHHE IIIaKa, OOPAIleHHE C MPOIYKTOM, BEHTHIISIIUS,
oOpalieHue ¢ OTXOJIJaMH U YIIPaBJICHHE MPOIIECCOM.

3aMKHYTbIe CHCTEMBI, CIHECHHAILHO NpEeAHA3HAUYEHHbIC WM TOATOTOBJICHHBIC IS
IPON3BOJCTBA METAUIMYECKOTO IUTYTOHUS, B YaCTHOCTH, OOOpPYJOBaHHBIC TaKHM
00pa3oM, 4TOOBI M30EKaTh MOCTMIKEHHS KPUTHYHOCTH W PAAHANMOHHBIX 3PQEKTOB, a
TaKXe CBECTH K MUHUMYMY OIMAaCHOCTH, CBSI3aHHBIC C TOKCHYHOCTBIO.

YcTaHOBKH /151 M3rOTOBJIEHUS] TONJIMBHBIX 3JIEMEHTOB
"YcTaHoBKa TSI H3TOTOBJICHHS TOTUTMBHBIX JIEMEHTOB' BKITIOUAET 000pyAOBaHWE:

a) KOTOpPOE OOBIYHO HAXOIUTCS B HEIMOCPEICTBCHHOM KOHTAKTE C TEXHOJIOTHMYECKUM
MTOTOKOM SIIEPHOTO MaTepHaja WM HEIOCPEACTBEHHO 00pabaThIBaeT €ro, Wik JKe
YIpaBISEeT UM, HITH,

b) KOTOpPOE TEPMETH3UPYET SICPHBIA MaTepHall BHYTPH 00OJIOUKH.

YcraHoBKM ISl pa3jejieHHsl H30TONOB YpaHa MW 00OpyI0oBaHUe, KpoMme
AHAJINTHYECKUX NPHOOPOB, CMENHAIHHO NpPeIHA3HAYEHHOE HJIM MOATOTOBJIEHHOE
JJIS DTOT0

IIpenmersl 000pynOBaHMs, Ha KOTOPBIE, KAK CUMTACTCS, PACIPOCTPAHIECTCS 3HAUCHHE
¢passl "00opynoBaHHE, KPOME aHATUTHYECKUX MPHOOPOB, CIIEHUATBHO IpeAHA3HAYCHHOE
WM MOJTOTOBNIEHHOE" [T pa3fesieHHsI U30TOMOB ypaHa, BKII0YaloT B ce0s:

I'azoBble ueHTpn(l)yrn " Y3J1bl H KOMIIOHCHTBI, CICHIUAJIBbHO NMPEeIHA3ZHAYCHHbIC WX
NMOATOTOBJICHHBIC AJIf1 HCIIOJIB30BAHUSA B Ira30BbIX ueHTpm])yrax

BBOJHOE 3AMEYAHUE

T'azoBas neaTprudyra 0OBIYHO COCTOUT W3 TOHKOCTEHHOTO(BIX) MIJIHHAPA(OB) TUAMETPOM
or 75mm (3 motima) no 400 mm (16 mIOHMOB) ¢ BEpTHKaJbHOW ILEHTPaIbHOH OCHIO,
KOTOpBIH(e) moMeieH(bl) B BaKyyM U BpamaeTcsa(I0Tcs) ¢ BEICOKOM OKPY>KHOU CKOPOCTHIO
nopsinka 300 m/c mimu Oosee. 11 AOCTHKEHUS OONBIIONH CKOPOCTH KOHCTPYKIIMOHHEIE
MaTepHalbl BPAIIAIOIINXCS KOMIIOHEHTOB JIOJDKHBI HIMETh BHICOKOE 3HAYSHHE OTHOIICHHS
MPOYHOCTH K IUIOTHOCTH, a pOTOpHas cOOpKa U, CIIEAOBATEIbHO, OTICIBHBIC €€
KOMIIOHEHTHI JIOJDKHBI H3TOTOBIISATHCS C BBICOKOW CTETIEHBIO TOYHOCTH, YTOOBI pa3zdaiiaHC
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ObuUl MHMHUMAaIbHBIM. B oTnuume oT Apyrux UHEHTpUdYr ra3oBasi LEHTpUyra ais
oOoramieHusi ypaHa HMEeT BHYTPH PpOTOPHOM KaMephl Bpararomryrocs(uecs)
neperopoaxky(u) B ¢popme OUCKa M HENOJBIKHYIO CUCTeMy mojaaud u orBoaa raza UFs,
COCTOSIIIYIO II0 MEHBIIEH Mepe U3 TPeX OTIEJIbHBIX KaHAIOB, 1B U3 KOTOPHIX COEAUHECHBI
C JIOTIATKaMH, OTXOAALIMMU OT OCH POTOpa K NepudepritHOi YacTH poTOpHOH Kamepsl. B
BaKyyMe€ HaxOAWUTCSA TaKXKe psAJ BaXHBIX HEBPAILAIOLINXCS JIEMEHTOB, KOTOPBIE, XOTS U
HUMEIOT OCOOYI0 KOHCTPYKLHMIO, HE CJIOXKHBI B W3IOTOBJICHUH U HE H3TOTOBISIOTCA M3
YHHUKaJbHBIX MarepuayioB. lleHTpudyskHas ycTaHOBKa, OIHAKO, TpeOyeT OOJIbLIOro
YHucia S3THUX KOMIIOHEHTOB, TaK YTO HMX KOJIMYECTBO MOXET CIYKHTb BayKHBIM
MHIUKAaTOPOM KOHEYHOT'O MCIIOJIb30BAHUS.

Bpamaromuecsi KOMIOHEHTHI
a) [TomHbIe poTOpHBIE COOPKH:

TOHKOCTEHHbIE LWIMHAPBL WINM PSJ COEAWHEHHBIX MEXKAY COOOH TOHKOCTEHHBIX
LITMHIPOB, U3TOTOBJICHHBIX M3 OJHOTO WIH 0O0jee MaTepHaloB C BBICOKMM 3HAYCHHEM
OTHOIIEHUS TNPOYHOCTH K TMJIOTHOCTH, yKkazaHHeIXx B [IOJSCHUTEJIbBHOM
3AMEYAHUN « Hacrosmemy pasmeny. CoenWHEHHWE HIWHIAPOB MEXITy co0oit
OCYIIECTBISIETCS. HPU MOMOIIM THMOKMX CHIB(GOHOB WM KOJEL, OIMCAHHBIX B
gyactu 5.1.1. ¢) Hmwke. CoOpaHHBIH POTOpP MMEET BHYTPEHHIOKO(HE) MEperoponky(u) u
KOHIIEBBIE Y3JIBI, omucaHHbie B dacTsax 5.1.1.d) u e) mmwke. Opmako momHas cOopka
MOXeET OBbITh OCTABJICHA 3aKAa3YHKY B YACTUYHO COOPaHHOM BHIE.

b) PoTtopHbIe TpyOHI:

CrenuaibHO TpeJHAa3HAUCHHBIC WM IOATOTOBJICHHBIC TOHKOCTEHHBIC IWJIMHIPHI C
tommuHoM ctenku 12 mm (0,5 mrofiMa) mimm MeHee, muaMeTpoM oT 75 MM (3 mroiima) 1o
400 mm (16 mrOMOB), W3TOTOBJIIGHHBIE W3 OJHOTO WJIM OOJiee MaTepHajoB, WMEIOIINX
BBICOKOE 3HAYCHHWE  OTHOIICHUS MPOYHOCTH K  IUIOTHOCTH, YKa3aHHBIX B
ITOACHUTEJIbBHOM 3AMEYAHWMU & HacTosmeMy pa3uemy.

c) Konbna nnm cunbgoHsI:

KoMmoHeHTsI, cnenuanbHO IpenHa3HAYeHHbIE WM TOATOTOBJICHHBIE IJIS CO3JaHUS
MECTHON OIOpHI JUIS POTOPHOW TPyOBl WJIM COCOUHECHUS psja POTOPHBIX TPYyO.
Cub(oHBI MPEACTABISIIOT COOOH KOPOTKHE ITWIMHAPHI C TOJIIMHOW CTEHKH 3 MM
(0,12 mroiima) mnmm MeHee, aumamerpoM oT 75 MM (3 mroiima) mo 400 mm (16 mroiimoB),
UMEIOIIUX OJUH rop ¥ M3TOTOBJICHHBIC M3 OAHOTO M3 MAaTePHAJIOB, UMEIOIINX BBICOKOEC
3HAYCHHUE OTHOIICHHUS IMPOYHOCTH K IUIOTHOCTH, ykaszaHHbIX B IIOSICHUTEJIbBHOM
3AMEYAHUMU k Hacrosiiemy pasaeny.

d) [Teperopomaxu:

KommoneHTs! B opme qucka nuamerpom ot 75 mm (3 mrotima) 1o 400 mm (16 groitmoB),
CIETMaIbHO TMpeIHa3HAYeHHBIE WM TOATOTOBJICHHBIE ISl YCTAHOBKH BHYTPH POTOPHOM
TpyOBl TEHTpU(YTrH C TIEeNbI0 H30JMPOBATH BBINYCKHYIO KaMepy OT TJIaBHOU
pa3ienuTeNbHON KaMephl U B HEKOTOPBIX CIydasx JUisl yiaydiieHus: nupkyssiaun raza UF,
BHYTPH TJIABHOW pa3JeUTENBHON KaMepbl POTOPHON TPyOBl M M3TOTOBJICHHBIE U3 OJHOTO
W3 MaTepuajioB, UMEIONIMX BHICOKOE 3HAUYEHUE OTHOIICHHs MPOYHOCTH K IDIOTHOCTH,
ykazaHHbix B [IOSICHUTEJIBHOM 3AMEUYAHUU k HacTosmieMmy pa3ieny.
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e) Bepxuue/HuKHNE KPBIITKH:

KommonenTs! B ¢popme mucka nuamerpom ot 75 mm (3 mrotima) no 400 mm (16 groitmoB),
CICIMATBLHO TMPEIHA3HAYCHHBIC WM IMOATOTOBJICHHBIE TaKUM 00pa3oM, 4YTOOBI TOYHO
COOTBETCTBOBATh JWAMETPY KOHIIOB POTOPHOH TpyOBI M Ojaromapst STOMYy yIepKHBATh
UFs BHyTpH ee. DOTH KOMIOHEHTHI UCHONB3YIOTCA Ui TOTO, YTOOBI MOIIEPKUBATH,
YAEpKUBAaTh WU COJICPKaTh B ce0e KaK COCTaBHYKO YacTh 3JIEMEHTHI BEPXHETO
MOMIIAITHAKA (BEPXHSAA KpBIIKA) WM CIYXXHTh B KadecTBe HECYIIeW YacTH
BPAIAIOIINXCS DIIEMEHTOB JJIEKTPOJIBUTATENS W JJIEMEHTOB HI)KHETO ITOAUINITHUKA
(HYOKHSS KPBIIIKA), U U3TOTOBJISIFOTCS M3 OJHOTO W3 MaTepHalioB, UMEKOIIUX BHICOKOE
3HAYCHHUE OTHOIICHHUS IMPOYHOCTH K IUIOTHOCTH, ykaszaHHbIX B IIOSICHUTEJIbBHOM
3AMEYAHUMU k Hacrosimiemy pasaeny.

MNOACHUTEJIbBHOE 3AMEYAHUE
g Bpamaronuxcsi KOMIIOHEHTOB [EHTPUQYT MCTIONB3YIOTCS CIEAYIOIINE MaTepHaIbL:

a)  MapTEHCHTHOCTApEIOIIHE CTAJIH, HMEIOIINE MAaKCUMAaJIbHBIN MpPEIes MPOYHOCTH Ha
pactsokenne 2,05 x 10° H/m? (300 000 GyHT/KB. mroiiM) Himm Goiee;

b)  adfOMUHHEBBIE CIUIaBBl, WMMEIONIME MAaKCHMAJIBHBIA Tpenesl TMPOYHOCTH Ha
pactsokenne 0,46 x 10° H/m? (67 000 byHT/KB. mroiim) umn Gotee;

c) BOJIOKHHCTBIE (HUTENOAO0OHBIE) MaTephalbl, NPUTOAHBIC Ul WCIIOJNB30BaHMS B
KOMIIO3UTHBIX CTPYKTYpax M WMEIOIINE 3HAYEHUS yAEITHHOTO MOAYIS YIPYTOCTH
12,3x 10° M mmm Gonee M MAaKCHMANbHOTO YACIBHOrO Tpejena MPOYHOCTH Ha
pacrsxenne 0,3 x 10°M mm Gonee ("yaenbHBIA MOYIb YIPYTrOCTH" - 3TO MOIYJIb
IOnra B H/Mz, JIeJICHHBIA Ha YIIEIHHBIA BEC B H/™m® ; "MaKCHMaJIbHBIN yICITBEHBII
MpeJieN MPOYHOCTH Ha pacTshKeHHe" - 9TO MaKCHMaJbHBIN MPeesl MPOYHOCTH Ha
pacTsuxenue B H/M, nenennbiii Ha yaensHeIi Bec B H/w®).

CraTnuecKHe KOMIIOHEHTDBI
a) IMoamMnHUKN ¢ MAaTHUTHOM ITOABECKOM:

CrenmanbHO  TIpeHAa3HAYCHHBIE WM TOATOTOBJIICHHBIE  MONIIMITHUKOBBIE — y3JIBI,
COCTOSIIIUE W3 KOJBIICBOIO MarHWTa, MOJBEIICHHOTO B 000iiMe, cojaepikaIiei
nemnupyronym cpexy. O6oiima wmirotoBisercs u3 croiikoro k UFg matepmana
(cm. [IOSAICHUTEJIBHOE 3AMEYAHUE k pasgemy 5.2.). MarHutr coenuHsETCS C
MOJIFOCHBIM HAKOHEYHHKOM WM BTOPBIM MArHHTOM, YCTAaHOBJICHHBIM Ha BEpXHEH
KpBIIIKE, OMHMCaHHOW B pasmene S5.1.1.¢). MarHut MoXeT WMeTh (OpMy KOJBIA C
COOTHOIICHHEM MEXAy BHEIIHUM H BHYTPEHHHM JHaMETPaMH, MEHBIINM WIH
paBHbIM 1,6:1. Marautr Moxer uMeTh (opMy, O00ECIEUHMBAMIIYID HAYAIbHYIO
nporumaeMocts 0,15 'e/m (120 000 equamn  CI'C) wimm Goitee, WM OCTaTOYHYIO
HaMarHU4eHHOCTh 98,5% wimu Oonee, WM MpoOW3BeNEHUE WHAYKINUA Ha MAaKCHMAaJIbHYIO
HANPSHKCHHOCTh ot Oornee 80 kLM (107 Te.D). Kpome OOBIYHBIX CBOWCTB
MaTepuaia, HeOOXOIUMBIM TPEIBAPUTEIHHBIM YCIOBHEM SIBIIICTCS OTpaHUYEHHE OYCHb
Manbimu goryckamu (Meree 0,1 MM wu 0,004 mroiima), OTKIIOHEHHST MATHUTHBIX OCEH OT
TEOMETPUYCCKUX OCcel WM o0ecrieueHre 0co00i TOMOTEHHOCTH MaTepuasia MarHuTa.



b) [MoammmarKH/ gemMmdeps:

CrienualibHO TIpeJIHa3HAYCHHbBIC WM TOATOTOBJICHHBIC TIOIIUITHUKY, COJICpKAIIUE y3el
OCH/yIUTOTHUTEILHOE KOJBII0, CMOHTHPOBAaHHBIA Ha Aemrmdepe. Ock  00BIYHO
NpPECTABIACT COOOH BaN M3 3aKANCHHOMN CTalM C OJJHUM KOHIIOM B (opme monycdepsl, U
CO CpeJICTBaMU IOJCOCIMHEHH K HIDKHEH KPBIIKE, OMMCAaHHOW B pasmene 5.1.1.¢), Ha
IpyroM. Bai, omHaKo, MOXKET OBITh COCIWHEH C THUAPOAMHAMHYECKHM TOAIIUITHUKOM.
Kombiro wumeer ¢opmy Tabnetku ¢ mnonycepuueckuM yriayOiieHHeM Ha OJHOU
MOBEPXHOCTH. DTH KOMITOHEHTBI YacTO MOCTABIISIOTCS OT/ICJIBHO OT JeMIidepa.

c) MonekynspHbIe HaCOCHI:

CrienManbHO IpeAHA3HAYEHHbIE WM IIOJTOTOBICHHBIC LIIMHIAPHI C BHITOUEHHBIMH MU
BBIJABJICHHBIMH BHYTPH CIHUPAIbHBIMH KaHaBKAMH W C BBICBEPJICHHBIMH BHYTPHU
OTBEpCTUSIMU. THITOBBIMHU pa3MepaMM SBJISAIOTCS CIEAYIOLIMe: BHYTPEHHMH AUAMETp OT
75 mm (3 mroiima) mo 400 mm (16 mrotiMoB), TommuHa cteHKH 10 MM (0,4 mroitma) wmm
Oomee, ¢ UIMHOM, paBHOM nuamerpy uiau Oonbime.  KanaBku OOBIYHO HMEIOT
IpsSIMOYTOJIFHOE TIOTIepeyHoe ceueHue u riryouny 2 mm (0,08 mrofima) mnu Godee.

d) CraTopsl ABHUTaTENEH:

CriernanibHO TIpeHa3HAYEHHBIE WM TTOATOTOBJICHHBIE CTaTOPHI KOJBIIEBOH (POPMBI s
BBICOKOCKOPOCTHBIX MHOTO(a3HBIX THUCTEPE3UCHBIX (nmu PEaKTHUBHBIX )
3JIEKTPOJIBUTATEIICH MEPEMEHHOTO TOKA JUIsi CHHXPOHHOW Pa0OThI B YCIOBHSX BaKyyMa B
muamnazone vactor 600-2000 I'm m B amamazone momHocTeidt 50-1000 BA. Cratopsl
COCTOSIT M3 MHOTO(Da3HBIX OOMOTOK Ha MHOTOCIIOHOM JKEIIE3HOM CepJIeUHUKE C HU3KHUMH
MOTEPSIMH, COCTABJICHHOM M3 TOHKHUX IUIACTUH, 00bIYHO TonmmHoli 2,0 MM (0,08 mroiima)
WA MEHee.

e) Kopnyca/npuemMHuky ueHTpudyru

KoMmoHeHTsI, crienuanbHO MpelHa3HaYeHHbIe WU TIOJTrOTOBICHHBIE IS pa3MelleHus B
HUX COOpPKU POTOPHON TpyOBI ra3zoBoid IeHTpU(YrH. Kopiyc COCTOMT W3 KECTKOro
MAIMHAPaA ¢ TOMmuHON cTeHKd 10 30 MM (1,2 mroiimMa) ¢ mpenru3uoHHO 00paboTaHHBEIMHU
KOHI[AMH JUIS YCTaHOBKH TOJIIAITHUKOB W C OJHUM WM HECKOJIBKUMH (PIAHIAMH IS
MoHTaxa. (OOpaboTaHHBIC KOHIIBI MAapaJUICAbHBI JPYTr APYTy M TEPIEHAUKYIISPHBI
MpoJ0JbHON ocH nuiuHapa B npenenax 0,05 rpagyca uin menee. Kopmyc MoxeT Takxke
MPEJCTABIATE CO00I KOHCTPYKIIMIO SYSHCTOTO THIA JIJIS Pa3MeIleHUs] B HEeM HECKOJIBKUX
poropubix Tpy6. Kopryca u3roraBimBaroTcs U3 Marepuaion, koppo3uectokux k UFg,
WM 3aIUIIAI0TCS TIOKPBITHEM U3 TaKUX MaT€pPHAJIOB.

f) JloBymku:

CriennaibHO TIpeHa3HAYEHHBIC WU MOATOTOBJICHHBIE TPYOKH BHYTPEHHUM ITHAMETPOM
1o 12 mm (0,5 mrotima) muis uzBneuenus raza UFg u3 poTopHO#i TpyObI IO MeTOAy TpyOKH
ITuto (T.e. ¢ OTBEpCTHEM, HAIIpaBICHHBIM Ha KPYTOBOW IOTOK Ta3a B POTOPHOM TpyOe, K
MpUMeEpY, TMOCPEACTBOM HM3THOa KOHIA PalUalbHO PACIIONOXEHHOW TPYyOKH), KOTOpHIE
MO>KHO MPHUKPENHUTH K HEHTPAILHON CUCTEME U3BJICUCHHUS ra3a. TpyOKH M3TOTOBIICHBI U3
maTtepuanoB, KopposuecTtoilkux K UFg, wWiIM 3aliMiiaroTcs MNOKPHITUEM HW3 TaKHX
MaTepHaloB.



5.2.

5.2.1.

5.2.2.

CneuuajbHO NpeHA3ZHAYEHHbIE HJIU NOAT0TOBJIEHHbIE BCIIOMOraTeJbHble CHCTEMBI,
o0opynoBaHWe M KOMIIOHEHTHI [JIsl HCHOJb30BAHMA HAa Tra30leHTPU(YKHOH
YCTaHOBKE N0 000TrAllICHUIO

BBOJHOE 3AMEYAHUE

BcmomorarensHble  cHCTEMBI, 00OpYAOBaHHE H KOMITOHEHTHI Ta30leHTpHU(]YKHOH
YCTaHOBKU MO0 OOOTAICHUIO TPEACTABISIOT COOOW CUCTEMBI YCTAaHOBKH, HEOOXOIMMBIC
st momadun UFg B ieHTpudyTH, VIS CBSA3HU OTACIBHBIX MCHTPUDYT MEXKITy co00¥ C IebI0
00pa3oBaHUs KacKajoB (MU CTyTeHek ), 9ToObl JOCTHYb O0Jiee BBICOKOTO 00OTaIIeHUs ’
u3Bieub "mpoaykt" u "xBoctel" UFs w3 uentpudyr, a Ttakxke 00OpyaoOBaHHE,
HE0OX0IUMOE IJIs IPUBEACHUS B ICHCTBYE MEHTPUMYT WITH IS YIIPABICHUS yCTAHOBKOM.

Oo6pryH0 UF4 nicmapsieTcss U3 TBEPIBIX BEIIECTB, MOMENICHHBIX BHYTPHU IOJ0TPEBACMBIX
ABTOKJIABOB, M TOJAeTCsl B ra3000pa3Hoil (opme Kk ueHTpupyram depe3 CHCTEMY
KOJUIEKTOPHBIX TpyOorpoBooB kackana. "[Ipomykt" m "xBocThl" UF¢, mocTymaromnme u3
HeHTpudyr B BHJAE Tra3000pa3HbIX IMOTOKOB, TaKXe MPOXOJSIT Yepe3 CHCTEMY
KOJUICKTOPHBIX TPYyOONPOBOJOB KacKajga K XOJIOJHBIM JIOBYIIKaM (paOOTaromuM IpH
temneparype okoso 203 K (-70°C)), rae OHM KOHAEHCHPYIOTCS M 3aT€M MOMELIAIOTCS B
COOTBETCTBYIOIIME KOHTCHHEPHI I TPAHCIOPTUPOBKH WM XpaHeHus. Tak kak
YCTaHOBKa IO OOOTAaIICHUI0 COCTOMUT W3 MHOTUX ThICSY HEeHTpudyr, coOpaHHBIX B
KacKaJibl, CO3JAI0TCS MHOTOKHIIOMETPOBBIC KOJICKTOPHBIC TPYOOMPOBOJBI KACKAJOB C
TBICSYaMU CBApPHBIX IIBOB, IPUYEM CXEMa OCHOBHOM YacTH WX COCTUHEHUI MHOTOKPATHO
nopropsiercsi. OOOpy0BaHME, KOMIIOHEHTHI U CUCTEMBI TPYOOIPOBOJIOB U3TOTOBJISIFOTCS
¢ COOIOZICHNEM BBICOKHMX TPeOOBaHUH K BAKyYM-TDIOTHOCTH M YUCTOTE 00paOOTKH.

CucreMbl mogavyu/cucreMbl 0TBOAA "'mpoaykra' u '"'xBocToB"
\

CHGI_II/IaJ'II)HO NpeAHA3HAYCHHBIC HJIM MOATOTOBJICHHBIC TCXHOJOIMYCCKHUEC CHUCTCMBI,
BKJIIHOYAIOMIMUE:

MUTAIOIINE aBTOKJIABHI (MM CTaHIMH), UcTIoNb3yeMble ais nogaun UFg B kackambl
neHTpudyr npu nasienuu a0 100 klla (15 ¢pyHT/KB. motiM) U ipu ckopocTu 1 Kr/4
i 0oJiee;

necyomuMaTophl (MM XOJIOTHBIC JIOBYIIKH), UCTIONB3yeMble st BeiBereHus: UFg
n3 KackazoB npu namnenuu o 3 klla (0,5 pynt/kB.q1otim).  JlecyOmumatopbl
criocoGHbI oxnaxaarses 10 203 K (-70°C) u marpeBatbes 10 343 K (70°C);

cranmuu "mpoaykra" u "XBocToB", mcmonp3dyembie s mepememenus UFg B
KOHTEIHEPBHI.

DTa ycTaHOBKa, O0OpyJOBaHHE W TPYOOIPOBOMBI ITOTHOCTHIO HM3TOTABIUBAIOTCS W3
croikux k UFg MarepumanoB wim  3alIMOIAOTCS  TOKPBITUEM U3 HUX
(cm. [TIOSACHUTEJIBHOE 3AMEYAHUE k nanHoMy paszeny) ¢ cOONI0IeHHEM BBICOKHX
TpeOOBaHMI K BAaKyyM-IDIOTHOCTH M YACTOTE 00pabOTKH.

MamuHHbIe CHCTEMBI KOJLUIEKTOPHBIX TPY0ONPOBOI0B

CrenuanbHO TIpelHA3HAYCHHBIE WJIM IIOATOTOBJICHHBIE CHUCTEMBI TPYOONpPOBOAOB U
KojutekTopoB i ynepxanusi UF¢ BHyTpu neHTpudyXHBIX KackaloB. OTa CETh
TpyOOIIPOBOIOB OOBIYHO TPEICTABISET COOOW cHCTEMY C "TpOHHBIM" KOJUIEKTOPOM, U
Kaxnas HeHTpudyra coeuHEHa C KaXIbIM U3 KOJUIEKTOpoB. ClenoBaTeslbHO, CXeMa
OCHOBHOM 4YacTH HUX COEAMHEHHMS MHOTOKpPAaTHO MoOBTOpsAeTcs. OHa IOJHOCTHIO
m3rotaBnuBaercsi u3 crodkux Kk UFg wmarepmanoB (cm. [IOSCHUTEJIBHOE
3AMEYAHUE k HacTrosiieMy pa3zaeiy) ¢ COOM0AEHHEM BEICOKMX TPEOOBaHUH K BaKyyM-
IJIOTHOCTH M YUCTOTE 00pabOTKH.
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5.2.3.

5.2.4.

5.3.

Macc-cniekTpoMeTpbl/HCTOYHUKH HOHOB 1711 UF

CrienualibHO TIpeIHA3HAYCHHBIC WIIU MOJTOTOBIICHHBIC MAarHUTHBIC WM KBAJPYTOJIBHBIC
MacC-CIEKTPOMETPHI, CITIOCOOHBIC TTPOU3BOIUTE MPSIMON 0TOOp TIPOO IMogaBaeMOM MaccHl,
"mpoaykra" wim "XBOCTOB" W3 Tra3oBbIX MOTOKOB UF¢ n obnamaromye moHBEIM HAOOpOM
CIEeIYIOIIUX XapaKTePUCTHK:

1. Y aenpHas paspemaromiasi CrioCOOHOCTH 10 Macce cBbiie 320;

2. ConepxcaT HNCTOYHUKH HOHOB, H3TOTOBJICHHBIC K3 HUXpOMa HJIKM MOHECIA WA
3alIUIICHHBIC ITOKPBITUEM U3 HUX, WJIHN HUKCIUPOBAHHBIC,

3. ConeprkaT MOHH3AITMOHHBIE UICTOYHUKH ¢ OOMOApAMPOBKOM AJIEKTPOHAMHU;
4. ConeprkaT KOJUICKTOPHYIO CUCTEMY, IPUTOIHYFO JUUIsl U30TOITHOTO aHAJIH3a.
IIpeoGpa3oBaTesin YaCTOTHI

IIpeobOpa3oBaTeny 9acTOTHI (TaKKe HM3BECTHBIE KAaK KOHBEPTOPHI WM HWHBEPTOPHI),
CIeNMAbHO  MpPEJHA3HAYCHHbIC WU IMOATOTOBICHHBIC I THTAHHWS CTAaTOPOB
JIBUTATENCH, ONpEeACICHHBIX B ToanyHKTe 5.1.2.d), WM dYacTH, KOMIIOHCHTHI U
MoJACOOPKM TaKUX IMpeoOpa3oBaTeNied dYacTOTHI, O0OJIagaloONIue TIOJHBIM Ha0opOM
CIICAYIOIINX XaPaKTePUCTHK:

1. Mmuorodhaznsiii BeIxo B auamazone oT 600 mo 2000 I'r;

2. Bricokast crabunbHOCTB (co cTabmmu3anueit yactotsl ay4ine 0,1%);
3. Huzkue nenunelinble uckaxenus (Mmenee 2%);

4, Koaddumnment noneznoro nevicteus cabime 80%.

[NOACHUTEJIBHOE 3AMEYAHUE

[lepeuncnenHoe Bblme 00OpyIOBaHHE BCTYHNAeT B HEMOCPEACTBCHHBIH KOHTaKT C
TexHojorudeckuM razom UFe miam HemocpencTBeHHO ympasisieT paboToil neHTpudyr u
IPOXOKACHUEM I'a3a OT HEHTpUGYIrH K HeHTpUudyre U U3 Kackajaa B KacKas.

Koppozuecroiikue xk UFs maTepuansl BKIIOYAIOT HEPXKABEIOIIYIO CTallb, aTIOMUHUU,
AJTIOMUHHUEBBIE CIUIaBhl, HUKEIh WIH CIIaBhl, coaeprxarue 60% 1 6onee HAKEIS.

CrnenmajibHO NMpeJHA3HAYEHHbIE MJIU TMOATOTOBJIEHHbIE COOPKM U KOMIOHEHTHI /JIA
UCIO0JIb30BaHUs PU razoaug@y3uoHHOM 000raleHnu

BBOJJHOE 3AMEUYAHUE

[Ipu  razomuddy3moHHOM  MeTonme  pa3feleHHss HM30TONOB  ypaHa  OCHOBHOM
TEXHOJIOTHYECKON COOpKOH SBISIETCS CIELMATIbHBI TMOPUCTBIH Tra30audy3nOHHBIN
Oapbep, TEIUIOOOMEHHHMK IS OXJIAKICHUS Ta3a (KOTOpBIM HarpeBaeTcss B TIpoIecce
CKaTus), YIUIOTHUTEIbHBIE KIAMaHbl W  PETyIUpYIONIMe KIAmaHbl, a TaKxkKe
TpyOONPOBOABL. IMockomeky B Tra3oauddy3HOHHOH TEXHONOTUH  HCIONB3YETCs
mectudTopucteiii ypan (UFg), Bce oOopymoBaHue, TpyOOIPOBOILI W IOBEPXHOCTH
WU3MEPHUTEIBHBIX TPUOOPOB (KOTOpPBIE BCTYMAOT B KOHTAKT C Ta30M) JOJDKHBI
M3TOTAaBIMBATHCS U3 MAaTEPUANIOB, COXPAaHAIOUIMX CTaOMIbHOCTH Npu KoHTakTe ¢ UFs.
Tlazoauddy3noHHas yCTaHOBKA COCTOUT M3 Psiia TaKuMX COOpPOK, TaK YTO UX KOJIHYECTBO
MOJKET OBITh BYKHBIM TIOKa3aTeJIeM KOHEYHOTO TpeHa3HAUCHSI.
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5.3.1.

5.3.2.

5.3.3.

5.3.4.

5.3.5.

I'azonuddysnonnvie 6apbepbl

a) CrnenuanbHO TpegHa3HAaYeHHbIE WM IMOATOTOBJICHHBIE TOHKHE, IOPHCTHIC
usTpEI ¢ pasmepoM mop 100-1000 A (arrcTpem), TommmaoH 5 MM (0,2 mroiiMa) MiIH
MeHbIlle, a musi TpyOdareix Qopm gumamerpoM 25 MM (1 mroiiM) WM MEHBIIE,
W3TOTOBJICHHBIE W3 METAUIMYECKUX, IMOJMMEPHBIX MM KEpaMHUYECKHX MaTepHajioB,
koppo3uectokux Kk UFg, u

b) CIEIUANBHO TIOJITOTOBJICHHBIC COCAWHEHUS WIM MOPOIIKU JJs H3TOTOBJICHUS
Takux GWIbTPOB. Takuwe coenWHEHWs ¥ TOPOIIKH BKIIOYAIOT HUKENh WM CIUIABHI,
conepxkamume 60% wim Oonee HUKENS, OKCU afOMHHUS Wi cTolikue K UFg momHOCThIO
(bTOpUpOBaHHbIE YIIEBOAOPOIHBIE MOIUMEPHI C YUCTOTON 99,9% wmim Gonee, pasmepoM
yactull MeHee 10 MKM M BBICOKOW OJHOPOJHOCTHIO YACTHUIl MO KPYMHOCTH, KOTOPBIE
CHENUaFHO MOITOTOBIIEHBI ISl U3rOTOBIIEHUS razoandy3noHHBIX OapbepoB.

Kameps! nugdysopos

CrienualibHO TIPEeTHA3HAYCHHBIC WM TOJTOTOBJICHHBIC T'€PMETHYHBIC IMIMHIAPUYCCKHEC
cocynel nuametrpom 6omee 300 mm (12 mroiimoB) m mmHON 6oiree 900 MM (35 mroiiMoB),
WIN TPSAMOYTOJbHBIC COCYMbI CPABHUMBIX PAa3MEPOB, MMEIOIINE OJWH BIYCKHOW W JiBa
BBIMYCKHBIX TATPyOKa, JUaMeTp KaXKIOro w3 KOTopbix Oomee 50 mm (2 mrovima), uist
MMOMENICHUS B HHUX Tra3oaud@y3HoHHBIX OaphepoB, M3TOTOBJICHHBIC M3 CTOMKHX K UFg
MaTepHANIOB WJIH 3alUICHHBIC TTOKPHITHEM M3 HUX, U MPEIHA3HAYCHHbBIC IS YCTAHOBKU B
TOPU30HTATBHOM TN BEPTUKAIHHOM TOJI0XKCHHUU.

KoMmnpeccopsl u razonyBku

CriernanibHO TIpeTHa3HAUYEHHBIE WM TIOATOTOBJICHHBIE OCEBBIE, IEHTPOOEKHBIE WIIH
00BEMHBIE KOMITPECCOPBI, WM Ia30yBKH C MPOM3BOAMTEILHOCTBIO Ha Bcoce 1 M’/MUH
win Oonee UFg u ¢ maBneHweM Ha BbIXOoze 10 Heckonbkux coteH klla (100 ¢yHT/KB.
IIOWM), TIpeAHa3HadeHHBIC I JONTOBPEeMEHHOW JKcruryaranmun B cpexe UFg ¢
AJIEKTPOJIBUTATENIEM COOTBETCTBYIOIIEH MOIIHOCTH WM Oe3 Hero, a TakKe OT/ENbHBIC
COOPKH TakKMX KOMIIPECCOPOB M Ta30[yBOK. OTH KOMIPECCOPHI U Ta30JyBKA UMECIOT
nepenaj naieHus ot 2:1 g0 6:1 u usrorapnuBarotrcs u3 crokux kK UFg maTepuanoB uiu
MTOKPBIBAIOTCS M.

Y1oTHeHHSI BPAIIAIOIINXCSH BAJIOB

CrneunanbHO NOpeJHA3HAYCHHBIC WM TOATOTOBJICHHBIE BaKyyMHBIC YIUIOTHEHHUS,
YCTaHOBJIIEHHBIE HAa CTOpPOHE TOJAadd W Ha CTOPOHE BBHIXOJA UIS YIUIOTHEHHUS Baa,
COEIUHSIONIET0 POTOpP KOMIIpECCOpa WM Ta30AyBKH C MPUBOJHBIM JIBUTATEIEM, C TeM
4TOOBI 00ECIICUNTh HAICKHYIO TePMETU3AIUI0, MIPEIOTBPAIIAONIYI0 HATCKAHNE BO3IyXa
BO BHYTPEHHIOIO KaMepy KOMITpeccopa WUiu ra3onayBku, kotopas HanonHeHa UFq. Taxkue
VIUIOTHEHUSI OOBIYHO TPOEKTHPYIOTCS Ha CKOPOCTh HaTeKaHusi OydepHOro raza MeHee
1000 cm®/Mun (60 mroiiv’/Mun).

Tem1000MeHHUKH 119 oxJaxaenns UFg

CrierinaibHO TpeAHa3HAYCHHBIC WK MTOATOTOBICHHBIE TEIUIOOOMEHHHUKH, H3TOTOBJICHHBIC
u3 croiiknx kK UFg mMarepwanoB Wi MOKPBITBIE UMHU (32 HCKIIOYEHHEM HEpKaBeIoIIeH
CTalli), WIA MEIbI0, WX JIIOOBIM COYETAHUEM OSTHUX METAJUIOB M PACCUMTAHHBIC Ha
CKOPOCTh M3MEHEHHUS HaBJICHHSI, onpenesonero yreuky, meaee 10 I1a (0,0015 pyuT/KB.
moiM) B yac ripu niepenae nasiaerns 100 klla (15 ¢dyHT/KB. qioiim).
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5.4.

5.4.1.

CrnenuaibHO NpeIHA3ZHAYEHHbIE WU TOAT0TOBJIEHHbIE BCIIOMOTaTeIbHbIe CHCTEMBI,
000pyI0BaHHE ¥ KOMIIOHEHTHI /IS HCHOJIB30BAHUS NpH ra3oaudy3noHHOM
odoraieHuu

BBOJHOE 3AMEYAHUE

BcemomorarensHble cucTeMBbI, 000pyIOBaHHE W KOMITOHEHTHI IS Ta30u(y3HOHHBIX
YCTaHOBOK TIO0 OOOTAIeHHIO TIPEICTABISIFOT COOOH CHUCTEMBbI YCTaHOBKH, HEOOXOIMMBIE
s nonaun UFg B razonuddy3uoHHyr0 cOOpKY, AJsS CBSA3U OTACIBHBIX COOPOK MEXITY
coboif 1 00pazoBaHMs KackamoB (WM CTYIICHEH) C IENbI0 MMOCTETICHHOTO JTOCTHKCHIS
Ooinee BBICOKOTO o0orameHuss W usBinedeHus 'mpoxaykra" u "xBoctoB" UFs u3
TU(p(GY3UOHHBIX  KACKaJIoB. BBully = BBICOKOWHEPIIMOHHBIX  XapaKTCPUCTHK
mihPy3MOHHBIX KAacKaloB JI000€ TpephIBaHHE MX pabOTHl, OCOOCHHO HMX OCTaHOBKA,
MPUBOMAT K CEPbe3HBIM TmocheAcTBusM.  CremoBaTensHO, Ha Ta30auddy3UOHHON
YCTaHOBKE BaXXHOE 3HAYCHHE MMEIOT CTPOrO€ M MOCTOSHHOE TOJIepKaHue BaKyyma BO
BCEX TEXHOJOTHYECKHX CHCTeMax, aBTOMAaTH4YecKas 3alliTa OT aBapuii W TOYHOE
ABTOMAaTHYECKOE PETyJIMpPOBaHUE MOTOKA raza. Bce 3TO MPUBOAUT K HEOOXOAMMOCTH
OCHAIIICHUS YCTAaHOBKH OOJIBIIIMM  KOJUYECTBOM CICHUAIBHBIX HM3MEPUTCIBHBIX,
PETYIHPYIONINX U YIPABISIONINX CHCTEM.

Oo6b1uHo UF6 ncnapsiercss 13 UWIMHAPOB, MOMEIICHHBIX BHYTPH aBTOKJIABOB, M MOJAETCS
B Tazoo0pa3HOW QopMe K BXOAHBIM TOYKAM UYepe3 CHCTEMY KOJIJIEKTOPHBIX
TpybonpoBonoB kackama. "Ilpomykt" m "xBoctel" UF, mocrynaromiye u3 BBIXOJHBIX
TOYEK B BHUAE Ta3000pa3HBIX ITIOTOKOB, MHPOXOIAT 4Yepe3 CHUCTEMY KOJUIEKTOPHBIX
TpyOOIIPOBOZOB Kackama SO0 K XOJOJHBIM JIOBYIIKaM, JIMOO K KOMIIPECCOPHBIM
CTaHIUAM, rAe Ta3oo0pasHeiii mToTok UFg cxmkaercs u 3areM Momemaercs B
COOTBETCTBYIOIIME KOHTEHHEPHI Uil TPaHCIOPTHUPOBKM WM XpaHeHus. [lockoibky
razoauddy3noHHas YCTAaHOBKA TIO OOOTAMEHUI0O MMEET OONBIIOE KOJIHMYECTBO
ra3zonny3noHHBIX COOPOK, COOpPaHHBIX B KacKaJbl, CO3JAOTCS MHOTOKHIOMETPOBHIE
KOJUIEKTOPHBIE TPYOONPOBOABI KAaCKaZOB C THICSYaMH CBapHBIX IIBOB, NMPHYEM CXeMa
OCHOBHOW 4YacTH WX COEIWHEHWH MHOTOKPAaTHO TIIOBTOPSIETCH. ObopynoBanmue,
KOMIIOHEHTBl M CHCTEMBI TPYOONPOBOIOB H3TOTOBISAIOTCS C COOJIOJACHHWEM BBICOKUX
TpeOOBaHMIA K BaKyyM-IUIOTHOCTH M YHCTOTE 00pabOTKH.

CucreMbl mogauyn/cucreMbl 0TBOAA "'mpoaykra' u '"'xBocToB"
\

CrnenuanbHO TpeTHA3HAUYEHHBIE WM IIOATOTOBJICHHBIC TEXHOJIOTHYECKHE CHCTEMBI,
cniocoOHbIe padotate nipu AasieHun 300 Ila (45 byHT/KB. qI0HM) UM MEHee, BKIIIOYas:

NHUTAIONINE aBTOKJIABBl (WJIM CHUCTEMBI), Hcmonb3yemble g nomaun UFg B
razoau¢ hy3nOoHHBIE KaCKAaIbI,

JecyOonmuMaTops! (MIH XOJIOAHBIE JIOBYIIKH), UCHONB3yeMble i BeiBeneHus: UFg
13 ra30u¢ G y3UOHHBIX KaCKaJ0B;

cranmun oxmxkeHus, rae UFg B razooOpazHoit opMme M3 Kackama CXUMAETCS U
OXJIXKTAETCS JI0 )KUIKOTO COCTOSHHUS;

cTanmuy "mpomaykra WM "XBOCTOB", HWcronb3yemble mia nepememenus UFg B
KOHTEHHEPBHL.
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5.4.2.

5.4.3.

5.4.4.

5.4.5.

CucreMbl KOJUIEKTOPHBIX TPYOONIPOBOAOB

CrenmanbHO TIpelHA3HAYCHHBIE WM IOATOTOBJICHHBIE CHUCTEMBI TPYOONPOBOAOB U
cHCTeMbl KOJIeKTOpoB i yaepxkanus UFq BHyTpu razoguddy3uonssix kackamos. Jta
CeTh TPYOOIPOBOIOB OOBIYHO MPENCTABIAET COO0M CUCTEMY C "MBOMHBIM" KOIIEKTOPOM,
I/ie KaXxaas syeiika coeIMHEHa ¢ KaKIbIM U3 KOJIJIEKTOPOB.

BakyyMHbIe cHCTeMbl

a) CrenManbHO TpeJHA3HAYCHHBIE WM IIOJTOTOBJICHHBIC KPYIHBIC BaKyyMHBIC
MAarucTpaid, BaKyyMHbIC KOJUIGKTOPbl M BaKyyMHBIC HACOCHI MPOU3BOIUTEIBHOCTHIO
5 m*/mun (175 dyr’/Mun) i Goree.

b) BakyyMHBIe HAacOCHI, CIIEIMATBHO MPeIHA3HAYCHHBIC IS PabOThI B COAEpIKAIICH
UFs atMoctepe ¥ M3roTOBIICHHBIC W3 ANIOMUHUS, HUKENS WU CIUIABOB, COJIEPIKAIIUX
6oree 60% HUKENIS WA TOKPHITEIE UMH. JTH HACOCHI MOTYT OBITh WJIH POTAIIMOHHBIMH,
WIH TOPIIHEBBIMU, MOTYT UMETh BBITECHSIOIINE U (TOPUCTOYTICPOAHBIC YIJIOTHCHUS, a
TaK)Ke B HUX MOTYT IPUCYTCTBOBATh CICIHATBHBIC pA00YHE KUJIKOCTH.

CrnenmaJjibHbIe CTONOPHBIE U Pery/Iupyomne Kiananbl

CriernanbHO TIpeIHA3HAYCHHBIE WJIM ITOATOTOBIICEHHBIC PYYHBIE WM aBTOMATHYECKHE
CTOIIOPHBIC W PETYIHPYIONIUE KIIAMaHbl CHIIb(OHHOTO THITA, U3TOTOBICHHBIE M3 CTOMKUX
k UF¢ matepuanos, nuamerpom oT 40 1o 1500 mm (ot 1,5 10 59 mioiiMoB) sl yCTaHOBKHU
B OCHOBHBIX M BCIIOMOTATENbHBIX CcHCcTeMax ra30au(p(y3nOHHBIX YCTAaHOBOK IIO
00O0raleHuIo.

Macc-cniekTpoMeTpbl/HCTOYHUKH HOHOB 111 UF

CrenuanbHO TpeHa3HAYCHHBIC WU TOTrOTOBICHHBIC MATHUTHBIC WU KBaJPyIHOIbHBIC
Macc-CIEKTPOMETPHI, CTIOCOOHBIE TPOU3BOAUTH MPSIMOU OTOOP MPOO IMOTaBAEMOM MacCHI,
"mpoaykra" uiau "XBocTOB" U3 Ta30BbIX MOTOKOB UF  oOnagaromue moaHEIM HAOOpOM
CIEYIOIIUX XapaKTEPUCTHK:

1. Y enpHas paspemaromiasi CliocOOHOCTH 10 Macce cBbime 320;

2. ConepxcaT HNCTOYHUKHN HOHOB, H3TOTOBJICHHBIC K3 HUXpOMa HJIKM MOHECIA WA
3alIUIICHHBIC ITOKPBITUEM U3 HUX, UM HUKCIIMPOBAHHBIC,

3. ConeprkaT MOHH3AITMOHHBIE UICTOYHUKH ¢ OOMOApIMPOBKOM AJICKTPOHAMHU;
4. ConeprkaT KOJUICKTOPHYIO CUCTEMY, IPUTOIHYFO JUUIsl U30TOITHOTO aHAJIH3a.
IMMOSCHUTEJIBHOE 3AMEUYAHUE

IlepeunciienHoe BBIIIE 00OPYIOBaHHE BCTYIMA€T B HEMOCPEICTBEHHBIH KOHTAKT C
texHonorndeckuM razoM UFs, nmu0o HEmocpeacTBEHHO pPeryjHpyeT IMOTOK B Ipeenax
Kackaga. Bce MOBEpXHOCTH, KOTOPHIE BCTYMAIOT B KOHTAKT C TEXHOJOTHYECKUM Ta3oM,
LIETMKOM M3TOTaBIMBaOTCS U3 cTOMKUX K UF¢ MaTepuaioB uiau mokpsiBatoTcss umMu. Jliis
Hesneld  pas3fenoB, OTHOCSAMMXCH K Ta30au((y3nOHHBIM YCTPONCTBaM, MaTepUabl,
kopposuectoiikue kK UFs, BKIIOYAIOT HEP>KABEIOIIYIO CTajlb, adOMUHUN, aIIOMUHUEBBIC
CIUIaBBI, OKCHJI QTFOMUHUS, HUKENIb WIH CIUIaBHI, coneprkamtiue 60% nau Oosiee HUKES, a
takke croiikue K UFg momHOCTRIO (TOpUpOBaHHBIE YTIIEBOJAOPOIHEIE TOJIUMEPHI.
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5.5.

5.5.1.

5.5.2.

CnenuajabHO NnpeaAHasHaAa4Y€HHbIC WJIH NMOATOTOBJCHHbLIC CHCTEMBI, oﬁopynosa}me H
KOMIIOHEHTHI AJIl UCITOJIb30BAaHUSA HA YCTAHOBKAaX a3POAHHAMHUYECCKOI0 odorameHus

BBOJHOE 3AMEYAHUE

B nmpornieccax aspoarHamMudeckoro oooraiieHusi cMech razooopasnoro UFg u sierkoro raza
(BOIOpOI MM TEJHIA) CKUMAETCS M 3aTeM MPOITYCKAeTCs Yepe3 pa3elstonlie dIEMEHTEHI,
B KOTOPBIX HW30TOIHOE pa3JelICHUE 3aBepIlaeTcs IOCPEICTBOM MOJIYYSHHS OOJBIINX
IEHTPOOEKHBIX CHJI IO T€OMETPHU KPUBOJIMHEHHOW CTEHKH. Y CHENIHO pa3paboTaHbl ABa
mporecca ATOr0 THIMA: MPOIECC COIUIOBOTO PAa3/IeieHHs W TPOIECC BUXPEBOH TPYyOKH.
Jis o0ouMx TMpOIECCOB OCHOBHBIMH KOMIIOHEHTaMH KacKajga pas3felieHHs SBISIOTCS
MWINHAPUYECKUE KOPIyCa, B KOTOPBIX pa3MEIICHBI CICIUANBHBIC pa3JCIUTENbHbIC
3JIEMEHTHI (COIUIa WIIM BHXPEBBIC TPYOKH), Ta30BbIE KOMIIPECCOPH M TEIIIOOOMEHHHUKHU
U yaajdeHuss 00pa3yrolerocss Ipy CKaTuu Tera. s a3polnHaMHYECKUX YCTaHOBOK
TpeOyeTcs Mebli Psiji TAKUX KacKaJ[OB, TAK YTO UX KOJHUYECTBO MOXKET CIYKUTh BAXKHBIM
yKazareleM KOHEYHOTO HWCIONb30BaHMs. [lOCKONBKY B a’pOIWHAMHYECKOM IPOIIECCE
ucnonnp3yercs  UFg,  ToOBepxHOCTH  Bcero  00OpyAOBaHUS, TPyOOIPOBONOB H
U3MEPUTEIBHBIX TPUOOPOB (KOTOPBIE BCTYMAKOT B KOHTAKT C Ta30M) JOJDKHBI
M3TOTaBIUBATHCA U3 MaTEPUATIOB, COXPAHSIOIINX YCTOMUMBOCTH ITpH KOHTaKkTe ¢ UFs.

[NOACHUTEJIBHOE 3AMEYAHUE

IepeuncrnenHble B HACTOSIIEM pasjiefic 3JEMEHThl BCTYMAIOT B HEMOCPEICTBEHHBIN
KOHTAaKT ¢ TexHoJiorudeckuM razoM UFg m100 HEmocpeicTBEHHO PEryJUpYIOT MOTOK B
mpejaeiax Kackaaa. Bce MoBepXHOCTH, KOTOPBIE BCTYMAIOT B KOHTAKT C TEXHOJIOTHYECKUM
ra3oM, I[EJIMKOM H3roTaBiuBatoTcsi n3 cToikux kK UFg MarepuanoB, wnm 3alldIIeHBI
MOKPBITHEM W3 TaKMX MaTepuaynoB. Jlims menell pasgena, OTHOCSAIIETOCS K DIIEMEHTaM
a’pOIMHAMHUIECKOTO o0orareHus, koppo3uectoiikue k UFs MaTepuaitbl, BKIIOYAIOT MEb,
HEPKABCIONIYIO CTalb, AlOMUHHWMN, ATIOMUHHEBBIC CIUIABbI, HHUKEIb WM CIUIABHI,
comepxkamue 60% wnm Oonee Hukens, a Takke croiikue kK UFg momHOCTBIO
(hropupOBaHHBIC YIIIEBOAOPOIHBIC TOJTUMEPHI.

Pa3zneaurtenbHble comiia

CrienManbHO TPEJHA3HAYCHHBIE WM TMOJTOTOBJICHHBIC PAa3JCIUTENbHBIC COMIa W HX
cOopku. PasnmenurenbHBIC CoOIIa COCTOST M3 WICJIEBUIHBIX HM30THYTHIX KaHAJIOB C
pagumycom usruoa meree 1 mm (o6srau0 ot 0,1 g0 0,05 MMm), kopposuectoiikux k UFg, u
UMCIOIIMX BHYTPEHHIO PEXYIIYI0 KPOMKY, KOTOpas pasfelseT MPOTEKAroIui depes
COILIO Ta3 Ha JBe (ppakiuu.

Buxpesbie TpyOKkH

CriertnannbHO TIpeIHA3HAYEHHBIE WM TOATOTOBJICHHBIE BHXPEBBIE TPYOKH M WX COOPKH.
Buxpesbie TpyOKH HMEIOT HMIHHIPUYECKYO MM KOHYCO00pa3Hyto (hOpMy, H3TOTOBJICHEI
u3 kopposuectoiikux K UFg maTepuanoB WM 3alIUIIEHBl TOKPBITUEM M3 TaKUX
MarepuaioB U wumerT auametrp ot 0,5cM g0 4cM mOpU OTHOUIEHWH JUTUHBI K
muametpy 20:1 wiu MeHee, a TakKe OJTHO MM OOIbIIIee YMCIIO TAHTCHIIMATBHBIX BXOTHBIX
orBepcThii. TpyOKu MOTYT OBITh OCHAIIIEHBI OTBOJAMH COTLIOBOT'O THIIA HA OJIHOM WU Ha
000MX KOHITaX.
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5.5.3.

5.5.4.

5.5.5.

5.5.6.

5.5.7.

I[MTOACHUTEJIBHOE 3AMEYAHUE

[MuTarenbHBIi ra3 MOCTyNaeT B BUXPEBYIO TPYOKy MO KacaTeIbHOH ¢ OJHOTO KOHIA WX
yepe3 3aKpy4YUBAOLINE JIOMATKU UM Y€Pe3 MHOTOYUCICHHbBIE TAHTCHIIMAJIbHbBIE BXOAHBIE
OTBEPCTHSI BAOJb TPYOKH.

KoMmmnpeccopsl u razonyBku

CrenuanbHO TpeJHAa3HAYCHHBIE WM IOATOTOBJIICHHBIC OCEBBIC, ICHTPU(YKHBIC WIH
00BEMHBIE KOMITPECCOPBI MIIM Ta30AYBKH, W3TOTOBIIEHHBIC M3 KopposzmecToWkmx K UFg
MaTepHaJIOB, 17001 3alUIIeHHBIC MTOKPBITHEM u3 TaKuX MaTepHasoB,
TIPOM3BOINTENFHOCTBIO HAa BXoxe 2 M°/MuH min Gomee cmecn UF, W Hecymero rasa
(BOOPO WITH TEITHA).

INIOACHUTEJIBHOE 3AMEYAHUE
Takue KOMITpeccophl U Ta30{yBKH OOBIYHO UMEIOT Tieperna nasienus ot 1,2:1 mo 6:1.
YioTHeHHsI BPAIIAIOIINXCSH BAJIOB

CrnenuanbHO TNpeAHAa3HAYEHHBIE WM MOJATOTOBJICHHBIE YIJIOTHEHMS BpallaroIUXcs
BAJIOB, YCTAHOBJICHHbIC Ha CTOPOHE MOJAaYl U Ha CTOPOHE BBIXOJA AJIS yIJIOTHEHUS BaJa,
COCAMHSIOIIEIO POTOP KOMIPECcOpa MM POTOP ra30AyBKU C MPUBOIHBIM JIBUTATENEM, C
TeM 4YTOOBl O00ECHeYuTh HAAEKHYI0 TepPMETH3AlMI0, MPEJOTBPAIIAIONIYI0 BBIXOJ
TEXHOJOTMYECKOTO Tra3a WM HaTeKaHHe BO3AyXa WIM YIUIOTHSIOIIEIO ra3a BO
BHYTPEHHIOIO KaMepy KOMIpeccopa WM Ia304yBKH, KoTopas 3amonHeHa cMechio UFg n
HECYILETO rasa.

Ten1000MeHHHKH JIsI OXJIAKIEHUS ra3a

CHeHI/IaJ'IBHO NpE€aAHA3HAYCHHBIC WJIN IIOATOTOBJIICHHBIC TCHJ’IOO6MCHHI/IKI/I, HU3TOTOBJICHHBIC
nus3 KOpp03HGCTOﬁKHX K UF6 MaTCpUajIOB WM 3alIUIICHHBIC TIOKPBITUEM M3 TaKHUX
MaTCpUajoB.

Koxyxu pazaensiionux 3j1eMeHTOB

CHeHI/IaJ'IBHO IIp€aAHa3HAYCHHBIC nin IOATOTOBJICHHBIC KOXYXH  PasACIAONIUuX
9JIECMCHTOB, U3TOTOBJICHHBIC M3 KOppOBHeCTOﬁKHX K UF6 MAaTCpHUAJIOB HUIIU 3alHUIICHHBIX
IMOKPBITUEM M3 TaKUX MATCPUATIOB, AJId MNOMCUICHHA B HHUX BUXPCBLIX Tp}/60K njim
pa3acanuTEIIbHbBIX COIICII.

[NOACHUTEJIBHOE 3AMEYAHUE

OTH KOXYXH MOTYT NPEACTAaBIATh COOOW LMIMHIPUYECKHE KaMephl AMaMEeTpoM Ooiiee
300 MM u gmuHOR Oostee 900 MM WM TIPSAMOYTOJIBHBIE KaMepbl CPaBHUMBIX Pa3MEpOB U
MOTYT OBITH NpeIHa3HAa4YeHbl A YCTAHOBKM B TOPHU3OHTAIBHOM WJIM BEPTHKAJIbHOM
MOJI0KEHHH.

Cucremsbl nopayn/cucreMsl 0TBoAa "'mpoaykra' u '"xBocToB"

CrneuuanbHO MpeIHAa3HAUYCHHBIE WM TOJTOTOBICHHBIC TEXHOJOTHMUYECKHE CHCTEMBI WU
o0opynoBaHue Ui 000TaTUTENHHBIX YCTAHOBOK, H3TOTOBJICHHBIE U3 KOPPO3UECTOMKHX K
UF¢ MaTepraioB Wiy 3alUIIEHHBIX TIOKPBITHEM M3 TAKHX MAaTEpPHAIIOB, BKIIFOUYAIOIIHE:

a) TIATAIONINE aBTOKJIABEI, TICYH I CHCTEMBI, UCIIONb3yeMble i mofgaun UFg mms
mporiecca 00OTalIeHNUS;
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5.5.8.

5.5.9.

5.5.10.

5.5.11.

b) necyOonmuMaTopsl (WITH  XOJIOAHBIC JIOBYIIKH), HWCIIONB3yeMBbIe ISl BBIBEICHUS
Harpetoro UFg U3 mporiecca oboramieHns 1 oce Iy oIIero nepeMerieHus;

C) CTAaHLIMM OTBEPKACHUS WIM OXIKEHUS, UCHoJib3yemble Juisi BbiBeaeHUs: UFq u3
mporiecca odorameHus myteM ckaTtusi U nepeBoga UFg B XKHUIKYIO WU TBEPIYIO
(opmy;

d) cTaHiuy "mponaykra" wiaM "XBocToB", ucmonb3dyemble ana nepememieHus UFq B
KOHTENHEPBHIL.

CucreMbl KOJJIEKTOPHBIX TPYOONIPOBO/AOB

CrnenmanbHO TIPEAHA3HAYCHHBIE WM  ITOATOTOBIICHHBIE CHCTEMBI  KOJUICKTOPHBIX
TpyOOIIPOBOIOB, W3TOTOBIIEHHBIE W3 KopposuecToiiknx Kk UFg wMarepuanoB wimu
3alUIICHHBIC TIOKPHITHEM W3 TaKWX MarepuanoB, s yaepxkanus UFgs BHyTpu
a’POIMHAMHUYECKUX KAaCKaJoB. OJTa CeTh TPYOOIPOBOIOB OOBIYHO IPEACTABIIACT COOOi
cucteMy ¢ "ABOMHBIM" KOJUIEKTOPOM, [AE€ KaXAbld KacKaJ WM TpYIMNa KacKaJoB
COEIMHEHHI C KaXIbIM U3 KOJUIEKTOPOB.

BakyymHBbIe cHCTeMBI M HACOCHI

a) CriernanibHO  TIpeHa3HauYEHHBbIE WM TIOATOTOBJICHHBIE BaKyyMHBIE CHCTEMBI,
TIPOM3BOUTENFHOCTEI0 HA BXOAE 5 M/MHH WIH 6ojee, COCTOSIINE M3 BaKyyMHBIX
MarucTpaneii, BAKyyMHBIX KOJUIEKTOPOB M BaKyyMHBIX HACOCOB, U IIPEIHA3HAUCHHBIC IS
pabotsl B comepkanux UF¢ ra3oBeIX cpenax.

b) BakyymHble HacoChl, CHEIUAIbHO NMpeAHA3HAYCHHBIC HIIM TOJATOTOBJICHHBIC IS
pabotel B comepkamux UFg Ta30BBIX cpefax M M3TOTOBIICHHBIE W3 KOPPO3HECTOHKHX K
UF¢ MaTepuanoB WK 3alIUIICHHBIX MOKPHITUEM U3 TAaKHX MaTepuajoB. B 3Tux Hacocax
MOTYT HCIIOJIB30BaThCS (DTOPUCTO-YTIICPOHBIE YIUIOTHEHUS W CICIUANIbHBIC pabodrie
KUIKOCTH.

CHeHHaJ’lBHLIe CTONMOPHBIC U PEryJUPYIOIIHUE KIAlIaHbI

CriennanbHbIe TIpeJHa3HAYEHHBIC WM TIOJATrOTOBJICHHBIE PYYHBIE WM aBTOMATHYECKHE
CTOIIOPHBIC W PETYJHPYIONIUE KIanaHbl CHJIL()OHHOTO THIIA, H3TOTOBJICHHBIC U3
koppo3uectoikux K UFg MaTepuaioB WM 3allUMIEHHbIE MOKPHITHEM M3 TaKHUX
MatepuanoB, auamerpom ot 40 po 1500 MM Jgns MOHTaxa B OCHOBHBIX U
BCIIOMOTATEIBHBIX CUCTEMAaX YCTAHOBOK a3pOIMHAMHYECKOTO 00OTaICHHUS.

Macc-cniekTpoMeTpbl/HcTOYHUKH HOHOB 171 UF

CrenmanbHO IpeAHA3HAUYEHHbIE WM IOATOTOBJICHHBIE MAarHUTHBIC WM KBaIpPYNOJIbHBIE
Macc-CIIeKTPOMETPBI, CIIOCOOHBIE POU3BOANUTE MPAMOM 0TOOp Mpod moJgaBaeMol Macchl,
"mpoaykTa" mwin "XBocToB" u3 ra3oBbiX MoTokoB UF¢ u oOmagaroniye modHbBIM HAOOpOM
CJIEAYIOIINX XaPAKTEPUCTHK:

1. VY nenpHas pazpemiaonias CiocoOHOCTh 1o Macce cBbie 320;

2. CO,I[Cp)KaT HUCTOYHUKN HOHOB, H3TOTOBJICHHBIC W3 HUXpOMA HJIUM MOHCIA WA
3alIUIICHHBIC ITOKPBITUECM U3 HUX, UJIU HUKCIIMPOBAHHBIC,

3. Conepxat HOHU3AUNOHHBIE HCTOYHUKH ¢ 0OMOapANPOBKOM 3JIEKTPOHAMH;

4. CopeprxaT KOJUIEKTOPHYIO CHCTEMY, IIPUTOIHYIO ISl H30TOITHOTO aHAIH3a.
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5.5.12.

5.6.

Cucremsl otaenenust UFg oT Hecymiero raza

CrienualibHO TIpeJHa3HAUCHHBIC WM TIOJTOTOBJICHHBIC TEXHOJOTUYCCKHE CHUCTEMBI JUIS
otnencHust UFg oT Hecymero ra3a (BoIOpoIa WITH TEITHS).

[NOACHUTEJIBHOE 3AMEYAHUE

OTH CUCTEMBI NpeAHA3HAUCHbl I COKpaIllCHUSA COACPIKAHUA UF6 B HECyleM rasc a0
O,I[HOI\/’I YaCTU Ha MUJIJIMOH WJIM MCHEC U MOT'YT BKIIIOYAaTh TaKOC 06opyz[01saHyle, KakK:

a) KPHOTE€HHBIC TEINIOOOMEHHHKM M KPHOCENapaTopbl, CIOCOOHBIE CO31aBaTh
temnepaTypsl -120°C unu MeHee, Wim

b) OJIOKM KPHOTEHHOTO OXJIXJICHHsS, CIIOCOOHBIE co3/aBaTh Temreparypsl -120°C
WM MEHee, WIH

c) OJIOKM pa3fenuTeNbHBIX CONEN WIM BUXpEBBIX TpyOok misi otmeneHust UFg ot
HECYIIETo rasa, uiu

d) xononHbie oBymku UFs, criocoOHbIe co3aaBath Temnepatyps -20°C wii MeHee.

Cl'[eIII(laJ'ILHO npe)ma3ﬂaqeﬂﬂble HJIN NOATOTOBJICHHBIC CHCTEMbI, oﬁopy)mBalme "
KOMIIOHCHTBI IJIA MHMCIIOJbB30BaAHUA Ha yCTaHOBKaX XUMHYECCKOI0o 06MeHa NJIn
HOHOOOMEHHOI'0 000raleHus

BBOJHOE 3AMEYAHUE

HesnaunrenbHoe pa3iMyrie H30TONOB YypaHa IO Macce NPUBOAUT K HEOOIBIIUM
U3MCHCHISIM B PaBHOBECHUH XUMUYECKHUX PEAKIHHA, KOTOPHIE MOTYT HCITOJIB30BATHCS B
KayecTBe OCHOBBI JJISl pa3fiefieHHs M30TOIOB. YCIEIIHO pa3paboTaHo ABa Ipolecca:
JKUJIKOCTHO-KHIKOCTHBIN XUMUYECKU 00OMEH M TBEPI0-)KUJIKOCTHBIA MOHHBIH 0OMEH.

B mporiecce JUAKOCTHO-)KUIKOCTHOTO XMMHUYECKOT0 0OMEHa B MPOTHUBOTOKE MPOUCXOAUT
B3aMMOJICICTBUE HECMEIIMBAIOIIUXCS KUAKUX (a3 (BOJHBIX WM OPraHUYECKUXK), YTO
MPUBOIUT K 3P HEeKTy KacKaaupOBAHUS THICSIY CTamuil pasnencHus. Bomuas daza coctout
U3 XJOpHJa ypaHa B PACTBOPE COJSHON KHCIOTHI, oOpraHuueckas (aza COCTOHUT W3
JKCTpareHTa, COJEPXKAIIero XJIOPHJ ypaHa B  OPraHUYeCKOM  PaCcTBOPUTEIIC.
KoHTakTHRIMH (GUIBTpaMH B Pa3lEUTEILHOM KacKajJe MOTYT SBISTHCS JKHJIKOCTHO-
JKUJIKOCTHBIC OOMEHHBIC KOJIOHHBI (TakHe, KaK HMITYJIbCHBIE KOJIOHHBI C CETYaThIMU
TapeaKaMu) WK KUIKOCTHBIE IIEHTPU(YKHBIC KOHTAaKTHBIC punbTpbl. Ha 00omx koHIax
pa3eNuTeNFHOTO Kackaja B I[eax obOecriedeHHs peduiokca Ha KakJIOM KOHIS
HEOOXOJMMbI XMMHYECKHE TMpeBpalieHus (OKUCICHHE W BOCCTAHOBJICHHE). [ 1aBHas
3a/ladya KOHCTPYKIIMU COCTOUT B TOM, 4YTOOBI HE JIOMYCTUTh 3arpsA3HCHUS
TEXHOJOTHYECKHX TIOTOKOB HEKOTOPHIMH HMOHAMH METaNIOB. B CcBA3M ¢ 3THM
UCMIONIb3YIOTCS  TUIACTHKOBBIC,  IOKPBITBIC  TUIACTUKOM  (BKJIIOYas  MPUMCEHECHHE
(bTOPUPOBAHHBIX YIIIEBOJOPOJHBIX IMOJUMEPOB) W/WIU TOKPHITHIE CTEKIOM KOJIOHHBI H
TpyOOTIPOBOIBI.

B TBepIO-)KMAKOCTHOM HOHOOOMEHHOM TMpolecce  O0OramieHue  JTOCTHraeTcs
MMOCPENICTBOM  afcopOmmu/mecopO  ypaHa Ha CHEIHAIBHONH, OYEeHb OBICTPO
JeHCcTByIONIe MOHOOOMEHHON cMoyie Win ancopOente. PacTBop ypaHa B comstHOM
KHCJIOTE W JpyrHe XUMHUYECKHE pEareHThl MPOIyCKAoTCAd uepe3 IWINHAPUYECKHE
oOoratuTenbHble KOJOHHBI, COZEp)KaIluMe YIJIOTHEHHBbIE CioM anacopOeHTta.  Jlms
NOJJIEpKaHNsl HENPEPhIBHOCTU IMpoliecca HeoOXoauMa cucTreMa peduilokca B LEIIX
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5.6.1.

5.6.2.

5.6.3.

BBICBOOOXICHHS ypaHa W3 afcopOCHTa OOpaTHO B JKHAKHH MOTOK, C TEM YTOOBI MOYKHO
ObuTO0 coOparh "mpomykT" W "XBOCTHI". DTO JOCTHTaeTcs ITyTeM HWCIOJIb30BAHUS
HNOJXOISIINX XUMUYECKUX PEareHTOB BOCCTAHOBJICHUS/OKHCICHHUS, KOTOPBIE MOJHOCTHIO
PETCHEPUPYIOTCSI B Pa3lENbHBIX BHEIIHMX METASX M KOTOPbIE MOTYT YacTHYHO
pPEreHepUpOBaTLCS B CaMUX HM30TOIHBIX Pa3leNUTEIbHBIX KOJOHHax. IIpucyTcrBue B
npolecce TOPSIYNX KOHIIEHTPUPOBAHHBIX PACTBOPOB CONSIHOM KUCIOTHI TpeOyeT, uyTOObI
00opynoBaHHue OBLIO M3TOTOBJIEHO M3 CIIELMATIbHBIX KOPPO3UECTOMKHUX MAaTEepUasIOB MU
3aLIUILICHO MOKPHITUEM U3 TAKHX MaTEpUAJIOB.

KMAKOCTHO-KMIKOCTHbIE 00MEHHbIe KOJIOHHbI (XUMHYECKHII 00MeH)

[IpotuBOTOYHBIE  KHIKOCTHO-)KUAKOCTHBIE  OOMEHHBIE  KOJOHHBI,  HMMEIOIIUE
MEXaHUYECKUI CHUJIOBOM BBOA (T.€. UMITYJIbCHBIC KOJIOHHBI C CETYATHIMU TapeliKamu,
KOJIOHHBI C TapelKkaMH, COBEPIIAIONIMME BO3BPATHO TOCTYTATENbHBIE [BIDKCHUS, H
KOJIOHHBI C BHYTPEHHUMHU TYpPOWHHBIMH CMECHUTENISIMU), CIICIIUAIBLHO TpeIHA3HAYCHHEIE
WJIH TTOJITOTOBIICHHBIE 711 00OTAIICHUs ypaHa ¢ UCIOIb30BAaHHEM IPOIECCa XUMHUECKOTO
obmena. Iy KOppO3NOHHON YCTOMYMBOCTH K KOHIICHTPHUPOBAHHBIM PACTBOPAM COJITHOM
KHUCJIOTHI 3TH KOJIOHHBI U WX BHYTPEHHHE KOMIIOHEHTHI W3TOTOBJICHBI M3 TOIXOMISIINX
TUTACTUKOBBIX MAaTEPHAJIOB (TakuX, Kak (DTOpPUPOBAaHHBIC YTIICBOIOPOIHBIC MOJMMEPHI)
WIA CTeKJIa WIM 3allWIIeHBl TIOKPBITHEM W3 TaKUX MaTepHajoB. Komnounst
CIIPOEKTHUPOBaHBI Ha KOpoTKoe (30 CeKyHIT MM MEHee) BpeMs TPOXOKISHHUS B KaCKaJIe.

Lentpudyxubie KUIKOCTHO-KUIKOCTHbICe KOHTAKTHbIE (UIBTPHI (XHMUYECKHI
o0MeH)

HenTpudykHble  KUIKOCTHO-)KUAKOCTHBIC  KOHTAKTHbIC  (DHIBTPBI,  CICIUAIBEHO
TpeaHa3HauYeHHBIE WM TOATOTOBJIEHHBIE JJsi OOOTAaIleHHs ypaHa C HCIOJIb30BaHHEM
mporecca XUMHYECKOTOo oOMeHa. B TakuX KOHTakTHBIX (DMIBTPaxX HCIOIB3YETCS
BpallleHUe IS TONYYCHUS OPraHMYECKUX M KUJIKHX MOTOKOB, a 3aTeM IEHTPOOESKHAS
cuna s pasgenceHus ¢asz. s KOppO3WMOHHOH CTOMKOCTH K KOHIIEHTPHPOBAHHBIM
pacTBOpaM  COJSTHOW  KHCJIOTBI ~ KOHTAKTHBIE  (PHIBTPHI  HM3TOTABIUBAIOTCS W3
COOTBETCTBYIOIIMX  IUIACTHKOBBIX  MAaTEpUANOB  (TaKWX, Kak  (TOPUPOBAHHEIC
YTIIEBOIOPOIHBIE TTOJIMMEPHI) WM MOKPHIBAIOTCS WMHU WK cTekioM. llenTpudyxubie
KOHTAaKTHBIE (UIBTPBI CHPOCKTHPOBaHBI Ha KopoTkoe (30 cekyHa WM MeHee) BpeMs
MPOXOXKJICHUS B KacKaje.

CucreMbl u 000pyA0BaHNe /ISl BOCCTAHOBJIEHHS ypaHa (XUMUYECKUIT 00MeH)

a) CneunansHO NpeAHa3HAYCHHbBIC W MOATOTOBJICHHBIE PEGIN
AIEKTPOXUMHYECKOTO BOCCTAHOBIICHHSI Ui BOCCTAaHOBJIIGHHS ypaHa U3 OJHOTO
BaJICHTHOTO COCTOSIHWS B APYyTroe Ijs oOOoramieHus ypaHa ¢ HMCIOJB30BaHHEM IIpoliecca
XUMHYECKOTO  OOMCHA. Marepuansl  g4yeek, HaxoAsmuecs B KOHTaKTe C
TEXHOJIOTHYECKIUMHU pacTBopamH, JOTKHBI OBITH KOPPO3UECTONKUMHU K
KOHIICHTPUPOBAHHBIM PACTBOPAM COJISTHON KUCIIOTHI.

[NOACHUTEJIBHOE 3AMEYAHUE

KaTtomuerii oTcek s4YeHKHM IOIDKEH OBITh CHPOSKTHPOBAH TakKAM 00pa3oM, dYTOOBI
NpPEAOTBPATHTh TIOBTOPHOE OKUCIICHUE YpaHa 0 00Jiee BEICOKOTO BAJCHTHOTO COCTOSIHUSI.
Jlis ynepkaHus ypaHa B KaTOJAHOM OTCEKE suYeiika MOXKET UMETh HEIPOHHUIIACMYFO
mradparMeHHYI0 MeMOpaHy, HM3TOTOBJIICHHYIO M3 CICIHAIBHOTO KAaTHOHHO-OOMEHHOTO
Matepuana. KaroJ COCTOMT M3 COOTBETCTBYIOIIETO TBEPAOTO MPOBOJHUKA, TAKOTO, Kak

rpadur.
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5.6.4.

5.6.5.

b) CriennansHO TPeAHA3HAYCHHBIC FUIA TIOATOTOBJICHHBIC CHCTEMBI JIJIS M3BIICUCHIS
U™ wus OpPraHWYECKOTO TMIOTOKA, PEryJMpPOBaHHUS KOHIEHTPAIMH KHUCIOTHI H IS
3aMOJHEHUS SYEeK DIEKTPOXUMHYECKOTO BOCCTAHOBJICHHUS Ha IIPOU3BOJICTBEHHOM
BBIXOJI€ KacKaja.

[NOACHUTEJIBHOE 3AMEYAHUE

DTH CHCTEMbI COCTOAT U3 060PYI0BAHUS SKCTPAKIIMK pacTBOpUTEIeM Ut otronkn U™ u3
OpPraHUYECKOrO TIOTOKA B YKUJKHI PacTBOpP, 00OPY/IOBaHUS BBIMAPUBAHUS W/WUIH JAPYTrOro
000pyZIOBaHMS JUTS TOCTHIKEHHS PETYIUPOBKH M KOHTPOJIST BOJOPOTHOTO MOKA3aTelsi, U
HACOCOB WIIM JIPYTHX YCTPOWCTB IMEpeHOCa JJIsl 3aMOHCHUS SUYCEK DIICKTPOXUMHYECKOTO
BoccTaHOBJIeHUs. (OCHOBHas 3ajjaua KOHCTPYKIIMM COCTOUT B TOM, YTOOBI H30€Xarh
3arpsi3HEHUS MOTOKA XUJIKOCTH HOHAMU HEKOTOPhIX MeTasuioB. ClefoBaTelbHO, TE YaCTh
000pyZI0BaHKS CHCTEMBI, KOTOPBIC HAXOMATCS B KOHTAKTE C TEXHOJIOTHYECKUM MOTOKOM,
W3rOTaBIMBAIOTCS M3  COOTBETCTBYIOIIMX  MarepualioB  (TakuX, Kak  CTEKJIO,
(hTopupoBaHHBIC  YTIEBOAOPOMHBIC IONHMMEPHI, Ccyiabdar momudenmna, cyabhoH
noaudhupa U MPOMUTAHHBIA CMONOM TpaduT), WU 3alIMIICHBI MOKPHITHEM W3 TAKHX
MaTepHAJIOB.

CucremMbl NOATOTOBKH NUTAHUS (XMMHUYECKHUI 00MeH)

CneuuanbHO MpeIHAa3HAUYCHHBIE WIM TOJATOTOBJICHHBIE CHUCTEMBI MJIs TNPOU3BOACTBA
MUTATEIbHBIX PAaCTBOPOB XJIOPHAA YpaHa BBICOKOW HYHCTOTHI JUIS YCTaHOBOK IIO
pa3feneHIo H30TOTIOB ypaHa METOIOM XMMHYECKOTO OOMEHa.

[NOACHUTEJIBHOE 3AMEYAHUE

OTH CHCTEMBI COCTOAT M3 000pYIOBaHUS ISl PACTBOPEHHS, SKCTPAKIIMHA PACTBOPHUTEIEM
W/WIH MOHOOOMEHHOTO 00OPYIOBAaHUS IJISi OYMCTKH, a TAKXKE DIEKTPOIUTHISCKHIX SUEeK
s Boccranosrenns U™ wim U™ B U™, B sTux crcreMax mpoM3BOAATCS PACTBOPHI
XJIopyuJa ypaHa, B KOTOPBIX COJEPKUTCS JIHMIIb HECKONBKO YacTeil Ha MIUUIHOH
METAJUTMYECKUX BKIIIOUEHHH, TaKUX, KaK XpOM, XKelle30, BaHAIWA, MOJIUOMEH U IPyTUX
JIByXBAJCHTHBIX WX KAaTHOHOB WJIA KAaTHOHOB ¢  OOJIBIICH  BaJICHTHOCTBIO.
KOHCTPYKIMOHHBIE MATEPHAIBI IS HIEMEHTOB CHCTEMBI, B KOTOPOii 06pabaTsiBaetcs U™
BBICOKOH YHCTOTHI, BKJIIOYAIOT CTEKJIO, (PTOPHPOBAHHBIC YTIIEBOIOPOIHBIEC ITOJUMEPHI,
rpaduT, MOKPHITHIN MOJTMBHHUI-CYJIb()ATHBIM WK TOAMIQUP-CYIb(HOHHBIM TIACTHKOM U
MPONUTAHHBIA CMOJIOM.

CucreMbl OKHCJIEHNS ypaHa (XUMHYecKUIl 00MeH)

+ +
CrnenuanbHO TpeIHa3HAuYEHHBIC HIIA MTOATOTOBIICHHBIC CHCTEMBI I OKHcieHusT U SgU™
JUTS BO3BpAIlIeHWs] B KacKaj pa3JelieHus H30TOINOB ypaHa B Mpolecce oOorameHus
METOJIOM XUMHUYECKOro 0OMeHa.

INTOACHUTEJIBHOE 3AMEYAHUE
OTH CUCTEMBI MOTYT BKJIOYATh TAKHE 3JICMEHTHI, KaK:

a) o0opynoBaHME JUIsl KOHTAKTUPOBAaHUS XJIOpa U KHCIOpPOJa C BOJHBIMH
addmroeHTaME W3 O0OpYAOBAaHMS pPa3fCIICHUS W30TONOB W DKCTPAKIIAU
o6pasosasirerocss U™ B 06eIHEHHBIH OpraHUYEeCKHii TOTOK, BO3BPALIAIOIIMIACS 13
MPOU3BOCTBEHHOTO BBIXOJIa KacKaa;

b) obopynoBaHHe, KOTOPOE OTACISIET BOMY OT COJSHOM KHCIOTHI, 4TOOBI BOja M
KOHIICHTPUPOBAHHAS COJISIHAS KHCIIOTa MOTJIH Obl ObITh BHOBb BBEJICHBI B MPOIECC
B HY>KHBIX MECTaX.
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5.6.6.

5.6.7.

5.6.8.

BsicTpo pearupyromue HOH0O0OMEHHBIE CMOJIbI/aCOPOEHTHI (HOHHBIH 00MeH)

Beictpo  pearupyrommue HOHOOOMEHHBIE CMOJBI HWJIM  aJCOpPOCHTHI, CIEeUUATBHO
MpeaHa3HadYeHHBIE WM TOATOTOBJICHHBIE JJsi OOOTAaIleHHs ypaHa C HCIOJIB30BaHHEM
TpoIiecca HOHHOTO OOMeHa, BKITIOYast IIOPUCTHIE CMOJIBI MAKPOCETIATOW CTPYKTYPhI W/ AIH
MeMOpaHHBIE CTPYKTYpPBl, B KOTOPBIX aKTHUBHBIE TPYNIBl XUMHYECKOTO OOMEHa
OrpaHMYEHbl TOKPHITHEM Ha TMOBEPXHOCTH HEAKTUBHOM MMOPUCTOM BCIOMOTaTelIbHOU
CTPYKTYpPBL, B APyTHE KOMITO3UTHBIE CTPYKTYPHI B JIFO00H mpueMieMoi Gopme, BKITFOYas
YaCTHLBI BOJOKOH. OTH MOHOOOMEHHBIE CMOJBI/afcopOeHTHl UMeoT nuameTpsl 0,2 MM
WIH MEHee W [OJDKHBI OBITh XUMHYECKH CTOMKMMH TIO OTHOIICHHIO K pacTBOpaM
KOHIICHTPUPOBAHHOHN COJISTHOM KUCIIOTHI, & TAK)KE JOCTATOYHO MPOYHBI (PU3UUECKH, C TEM
4yToOBl WX CBOMCTBa HE YXyAIIAJUCh B OOMEHHBIX KoJOHHaX. CMoJbl/ancopOeHTh
CIENMaTbHO TpedHa3HaueHBbl /IS IONYYeHHS KWHETHKH OdYeHb ObIcTporo oOMeHa
M30TOMOB ypaHa (AIUTENBHOCTh TmonlyoOMeHa Menee 10 cekyHa) wu  oOiagaroT
BO3MOXKHOCTBIO paboTaTh NpH Temreparype B auanaszone ot 100°C go 200°C.

HNoHooOMeHHbIEe KOJOHHBI (MOHHBIH 00MeH)

Iunmuaapudeckne KOJIOHHBI quaMmerpoM Oosee 1000 MM myist yaepKaHUS U TOIACPKAHUS
3aIOTHEHHBIX CIIOCB MOHOOOMEHHBIX CMOJI/aZCOPOSHTOB, CIIENUANBHO MpeIHa3HAYCHHEIE
WIH TIOJATOTOBJICHHBIC Ui OOOTAIllCHUs YypaHa C UCHOJIb30BAaHHEM HOHOOOMEHHOTO
mporecca.  OTH KOJIOHHBI HW3TOTOBJIEHBI W3 MAaTEpHalioB (TakWX, KaKk THUTAaH WIH
(hropupoBaHHBIE YTIEBOAOPOJHBIE MOJIMMEPHI), CTOHKHMX K KOPPO3WH, BBI3HIBAEMOM
pacTBOpaM# KOHIIEGHTPUPOBAHHOW COJITHOW KHUCIIOTHI, MM 3allUIICHBI TOKPHITUEM U3
TaKUX MaTepHUaJiOB M CIOCOOHBI paboTaTh MpH TeMieparype B muamazoHe oT 100°C mo
200°C u mapnennu Boime 0,7 MIla (102 ¢yHT/KB. qr0iiM).

HNonooOMmenHbIe cucTeMbl peduirokca (HOHHBIH 00MeH)

a)  CrenumaipHO NpeJHAa3HAYCHHBIC HJIHM MOJTOTOBICHHbBIC CHCTEMbl XHMHUYECKOTO WITU
ANEKTPOXUMHUYECKOTO  BOCCTAHOBICHHS Ul PEreHepalud  peareHTa(oB)
XHMHYECKOTO BOCCTAHOBJICHHMS, MCIOIb3yeMOro(biX) B Kackagax HOHOOOMEHHOTO
o0oramieHus ypasa.

b)  CroenuanabHO NMpeIHA3HAYCHHBIC WK MOATOTOBICHHBIC CUCTEMbl XUMUIESCKOTO HITH
ANIEKTPOXUMHYUCCKOTO OKHCIICHHS ISl PEreHepaluy pearcHTa(OB) XUMHYECKOTO
OKHCJICHUS, UCTIONB3YeMOTO(BIX) B KaCKaJlaX HOHOOOMEHHOTO 00O0TaIleH!s ypaHa.

[NOACHUTEJIBHOE 3AMEYAHUE

B nporiecce MOHOOOMEHHOTO OOOTAICHUS B KA4YeCTBE BOCCTAHABJIMBAIOIIECTO KAaTHOHA
MOJKET HWCIOJB30BaThCsI, HANPUMEP, TPEXBAJICHTHBIH THTaH (Ti”), U B OTOM cCiyd4ae
-+3
BOCCTaHOBUTENbHAS CHCTeMa OyneT BhIpabaTeiBaTh Ti~ HMOCPEICTBOM BOCCTAHOBJICHHS
44
Ti™.

B nporecce B kauecTBe OKUCIUTENS MOXKET MCIOJIB30BaThCs, HAPUMED, TPEXBAJIEHTHOE
xeneso (Fe), m B 5ToM ciyuae cHcTeMa OKHCIeHHs OyneT BbipabarteiBaTh Fe'
nocpencTBOM okucienus Fe™.
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5.7.

5.7.1.

5.7.2.

CnenuajabHO NnpeaAHasHaAa4Y€¢HHbIC WJIH NMOATOTOBJCHHbLIC CHCTEMBI, oﬁopynosaﬂne H
KOMIIOHEHTHI AJIfl UCITOJIb30BaHUSA B JIa3€PHBIX 000raTUTEIbHBIX YCTaHOBKaX

BBOJHOE 3AMEYAHUE

Cy1ecTBYyIOIUE CUCTEMBI ISl 00OTaTUTENBHBIX MPOLIECCOB C UCIOJB30BAHUEM JIA3€POB
JIEJIATCS. HA IBE KaTErOPHH: TE€, B KOTOPHIX pabovel cpeoil SBISIOTCS mapbl aTOMapHOTO
ypaHa, U Te, B KOTOPBIX pabouell cpemoil SBISAIOTCS IMapbl YPaHOBOTO COCIMHEHUSI.
OOmMMy Ha3BaHUSAMU Ul TAaKUX MPOLECCOB SIBISIIOTCS: TepBas KaTeropus - Ja3zepHoe
pasmerieHue M30TOIOB 10 MeToxy aroMapHbIx mapoB (AVLIS wmmm SILVA); Btopas
KaTeropus - MOJIEKYJISIPHBIN MeTOJ Jla3epHOTo pazneneHus n3otornoB (MLIS wmu MOLIS)
Y XMMHUYECKas peakys MOCPEACTBOM H30UpaTeIbHOM O H30TONAaM JIa3epHON aKTHBALUU
(CRISLA). Cucremsl, 000pymoBaHHE W KOMIIOHCHTHI JII YCTAaHOBOK JIa3epHOTO
oOoraIieHus: BKIFOYAIOT: a) YCTPONCTBA IS MOJa4YH MapOB METAJUTMYECKOTO ypaHa (i
n30uparenbHoi  (OTOMOHW3AIMK) WM YCTPOMCTBAa JUIA TOAAYM IapoB YPaHOBOTO
coenuHECHUS (U (POTOAMCCOITHAITIN MITH XUMHUYIECKON akTUBaNnK); b) ycTpoicTBa s
cOopa oborameHHoro u 00eJHEHHOT0 METaNIMYeCKOro ypaHa B KadecTBe "MpoayKrTa' u
"XBOCTOB" B MEPBON KaTErOpHUU M yCTPOMCTBA i cOOpa pas3sioKeHHBIX MM BBILIEIINX
U3 peakiiyd COCMWHEHWH B KadecTBe '"Mpomykra' W HeoOpaOOTaHHOTO MaTepuaia B
KadecTBe "XBOCTOB" BO BTOPOW KaTeropuu; c) paboume Ja3epHbIe CHCTEMBI IS
n30UpaTenbHOro  BO30YXKIOEHHST HM30TONMOB ypaHa-235; u d) obopynoBanme mmus
TIOJITOTOBKH TTO/IaYM W KOHBEPCHU TPOIYKTa. BCIENCTBHE CIONKHOCTH CIEKTPOCKOIHH
aTOMOB WM COCJUHEHHU ypaHa MOXKET IMOTpeOOBaThCS HCIIONB30BaHUE IO0OW M3 psna
MMEIOIXCS JIa3ePHBIX TEXHOJIOTHH.

[NOACHUTEJIBHOE 3AMEYAHUNE

MHorue u3 KOMIIOHEHTOB, IMEPEUYUCIEHHBIX B O3TOM pasjesie, BCTYMalT B
HEMOCPEACTBEHHBIM KOHTAKT C MapaMH METANIMYECKOIO ypaHa WU C KUIKOCTBIO, U C
TEXHOJOTHYeCKUM razom, cocrosmuM u3 UFs wim cmecu u3 UFg u npyrux rasos. Bce
MOBEPXHOCTH, KOTOpPbIE BCTYMAalOT B KOHTAaKT ¢ YypaHoMm wuiu UFg monHOCTHIO
U3TOTOBJIEHBI M3 KOPPO3HECTOMKHUX MAaTEpPHaJIOB WJIM 3alUIICHBI MOKPBITUEM M3 TaKUX
MaTepuayioB. Jlns 1eneii pasnmena, OTHOCSINEroCs K KOMIIOHEHTaM OOOpYIOBaHHS IS
JIA3epHOTO0 OOOTAIICHUs, MaTEPHAallbl, CTOMKHE K KOPPO3HWH, BBI3BIBAEMON IMapaMu WA
KUIKOCTSIMHU, COJEPKALIMMU METaJUIMYECKUH ypaH WIH YPaHOBBIE CIUIABBI, BKIHOYAIOT
TIOKPBITHI OKCUJIOM HTTpUS TpauT W TaHTAN; ¥ MaTepUaNbl, CTOWKHE K KOPpPO3UH,
BbI3bIBaeMON UFg, BKIIOHUAIOT Melb, HEP)KABEIOIIYIO CTajlb, aIlOMUHUMN, aJlOMUHUEBHIC
CIUTaBBI, HUKENh WIN CIUIaBbl, cojaepxkamiie 60% Hukens u Oonee, n croiikue k UFg
MOJTHOCTHIO (PTOPUPOBAHHBIE YIIICBOJIOPOIHEIC TOJIMMEPHI.

Cucremsbl BeinapuBanus ypana (AVLIS)

CrenmanbHO NpeJHA3HAYCHHBIE WM IOATOTOBJICHHBIE CHCTEMbI BBIIAPHBAHUS YPaHa,
KOTOpBIE COJEpPXkAaT BBHICOKOMOILIHBIC IMOJIOCOBBIE MJIM PACTPOBBIE 3JIEKTPOHHO-JIyYEBBIC
NYLIKH ¢ TIepeJaBaeMoil MOLIHOCTHIO Ha MUILIEHb Ooee 2,5 kBT1/cm.

Cucremsl 171 00padOTKHU KHAKOMeTALJINYecKoro ypana (AVLIS)

CrnenuanbHO TTpeTHAa3HAYCHHBIE WIH TTOATOTOBIIEHHBIC CUCTEMBI 1T 00paOOTKH KHUIKOTO
MeTalula JJIs PacIUIaBICHHOTO YpaHa WM YPAaHOBBIX CIUIABOB, COCTOSIINE U3 THUTIICH H
OXJTKIAFOINEr0 000y IOBAHHUS [T TUTIICH.
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5.7.3.

5.74.

5.7.5.

5.7.6.

5.7.7.

I[MTOACHUTEJIBHOE 3AMEYAHUE

Turmu u Apyrue KOMIIOHEHTBI 3TOH CHUCTEMBI, KOTOpPhIE BCTYHAalOT B KOHTAaKT C
pacIiaBIeHHBIM yPaHOM WIJIM YPAHOBBIMH CIUTABAMH, U3TOTOBJIIEHBI M3 KOPPO3UECTONKHAX
U TEPMOCTOHKHMX MaTepHAIIOB WJIM 3allUIICHHBIX TMOKPBHITHEM U3 TaKUX MaTepHAIIOB.
[Ipuemnemble MaTepuanabl BKIIOYAIOT TAaHTAN, MOKPBITHIM OKCHIOM HTTPHUS TIpadur,
rpaduT, MOKPBITHIA OKUCIAMH IPYTHX PEIKO3EMENBHBIX JIEMEHTOB HIIM MX CMECSIMH.

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

CriennaibHO TipeHa3HauYSHHbBIE WK MTOATOTOBJICHHBIE arperarthl st coopa "mpoaykra” u
"XBOCTOB" METAJUTMYECKOTO YpaHa B )KUKOHN UM TBEPAOH Qopme.

[NOACHUTEJIbBHOE 3AMEYAHUNE

KOMIIOHEHTBI 3THUX arperaToB H3TOTOBJICHBI M3 MAaTEpUANIOB, CTONKUX K HArpeBy H
KOPpO3WH, BBI3BIBAEMON TMapaMyd METAUTMYECKOTO ypaHa WIH OJKUAKOCTBIO, WIH
3aIUINEHBI TIOKPBITUEM U3 TaKHUX MAaTEPHAJIOB (TaKHX, KaK TOKPBITHI OKCHIIOM UTTPUS
rpaduT WM TaHTAJT) W MOTYT BKJIIOYATh B ce0s TpyOONpPOBOMBI, KJIAMTaHEI, MITYIEpa,
"xeno0a", BBOIbI, TEIUIOOOMECHHHKH U KOJUICKTOPHBIC TIUIACTHHBI JJII MArHHUTHOTO,
AJIEKTPOCTATUYECKOTO WU IPYTHUX METOJOB Pa3/ICICHHS.

Koxyxu pazneaurensnoro moayJsi (AVLIS)

CrnenuanbHO  NpelHa3sHAYEHHBIE WM  IIOJATOTOBJIEHHBIC — IWIMHIPUYECKUE MU
NPSAMOYTOJIbHBIE KaMepbl Uil MOMEINEHHWS B HHUX HMCTOYHHMKA IApPOB METAIIMYECKOTrO
ypaHa, 3J1eKTPOHHO-JIy4€eBOM MyIIKHU U KOJJIEKTOPOB "MpoaykTa" U "XBOCTOB".

[OACHUTEJIBHOE 3AMEYAHUNE

OTH KOXKYXH UMEIOT MHOXECTBO BXOJHBIX OTBEPCTHU JUIS MOJAYU DICKTPOIUTAHUS U
BOJIbI, OKHA JI JIa3€PHBIX MYYKOB, COCAWHCHHWH BaKyyMHBIX HACOCOB, a TaKXe JUIs
JMaTHOCTUKA W KOHTPOJII KOHTPOJIBHO-U3MEPUTEIBHBIX TpuOopoB.  OHU HMEIOT
MIPUCTIOCOOJICHHUST IIJIT OTKPBITHS W 3aKPBITHSA, YTOOBI OOECIEYHTH OOCITyXKUBaHWE
BHYTPCHHUX KOMITOHCHTOBR.

Caepx3ByKoOBbIe pacminpuTeabHble comia (MLIS)

CrneunanbHO MpegHAa3HAYECHHBIC WM MOATOTOBICHHEBIC CBEPX3BYKOBBIC PACIIUPUTEIbHEIC
corta s oxnaxnaenuss cmecet UFg m Hecymero raza gmo 150 K wnu Huxke u
koppo3suecroiikue k UF.

Konnexropsl npogykra narugropucroro ypana (MLIS)

CrienManbHO TpeAHA3HAUYEHHBIE WM MOATOTOBJICHHBIE KOJUIEKTOPHI TBEPIOTO MPOIYKTa
narudropucroro ypana (UFs), cocrosmme w3 QuibTpa, KOUIEKTOPOB yAAPHOTO HWITH
LUKJIOHHOTO THIIA WM UX coYeTaHui u koppo3uectoiikue k cpeae UFs/UFg.

Komnpeccopsl UF¢/Hecymero raza (MLIS)

CrneunanbHO MpeAHA3HAYCHHBIEC WU MOATOTOBIEHHBIE KoMIpeccopsl ansi cmeceir UFg u
Hecyllero raza sl JiauTensHod skcruryatanuu B cpene UFq.  KoMmoHEHTBl 3THX
KOMIIPECCOPOB, KOTOpHIE BCTYMAIOT B KOHTAaKT C HECYIIUM Ta30M, W3TOTOBJICHBI W3
kopposuectoiikux Kk UFs MaTepuanoB min 3aluIeHbl MOKPHITUEM U3 TAKUX MaTePHAIIOB.

23



5.7.8.

5.7.9.

5.7.10.

5.7.11.

YninorHenus Bpamaomuxcs sajaos (MLIS)

CrneuuanbHO TpeNHAa3HAYCHHBIE WM TOJATOTOBICHHBIC VIUIOTHEHHUS BPAIAIOLIUXCS
BaJIOB, YCTAHOBJICHHBIE Ha CTOPOHE ITO/IaYM ¥ HA CTOPOHE BBIXOJA JJISl YIUIOTHEHHUS Basa,
COEIUHSIONIET0 POTOP KOMIIpEccopa ¢ MPUBOIHBIM JABUTATENIEM, C TEM YTOOBI 00eCTIeYnTh
HAJCKHYI0O TePMETH3alMI0, TMPEAOTBPAIIAIONIYI0 BBIXOJ TEXHOJOTMYECKOrO rasa Wi
HaTeKaHWe BO3AyXa WJIM YIDIOTHSIOMIETO Ta3a BO BHYTPEHHIOIO KaMmepy KOMIIpeccopa,
KoTopas 3anonaeHa cmecbio UFq 1 Hecymero rasa.

Cucrems! ¢propupoBanus (MLIS)

CrienuaibHO MpeTHa3HAYCHHBIC WITH MMOATOTOBJICHHBIC CUCTeMBI s propupoanus UFs
(B TBepoM coctostaun) B UFg (Ta3).

[NOACHUTEJIBHOE 3AMEYAHUE

OTH cucTeMbl IpenHa3HaueHbl uid ¢TopupoBaHus cobpanHoro mopomka UFs B UFg B
HeNsX Mmocjienytouero coopa B KOHTEHHEpax MpOoAyKTa WM Ui nogaud B 610ku MLIS
Ul JONOJHMUTENBHOro oOorameHusa. Ilpu mpuMEHEHHMM OIHOTO MOAXOAA PEaKIUA
(TopupOBaHHS MOXKET OBITH 3aBEpIICHA B MPEAEIax CUCTEMBI pa3feieHUs] H30TONOB, Ie
UAET peakiys M HENOCPEACTBEHHOE W3BJIEUCHHE M3 KOJUIEKTOpoB "mpoaykra'. Ilpu
OpUMEeHEeHUH apyroro noaxona mnopomok UFs Moxker ObITh H3BIICUEH/TEpEMEINEH U3
KOJJIEKTOPOB  "mpomykTa" B TOAXONANIMA peakTop (Hampumep, peakTop C
MIBCEBIOOKMUKEHHBIM CJIOEM KaTaJlM3aTopa, TeIUKOMJANbHBIM peakTop WM >KapoBasd
OamrHs) B mensx ¢ropupoBaHHsA. B 000MX Ciydasx HCIONB3yeTcs 00OpYyIOBaHUC IS
XpaHeHus 1 nepeHoca (ropa (WIn Ipyrux NpueMiIeMbIX (TOPUPYIOLINX PEareHToB) U IS
cOopa u nepenoca UFg.

Macc-cnekTpomeTpbl/ucTouHuku noHoB UFq (MLIS)

CrenmanbHO IpeAHA3HAUYEHHbIE WM IOATOTOBJICHHBIE MAarHUTHBIC WM KBaIpPYyNOJIbHBIE
Macc-CIIeKTPOMETPBI, CIIOCOOHBIE POU3BOANUTE MPAMOM 0TOOp Mpod mogaBaeMol Macchl,
"mpoaykTa" uiaM "XBocToB" W3 ra3oBbix NoTOKOB UF n oOnamatomme moiaHbIM HabOpOM
CJIEAYIOIINX XaPAKTEPUCTHK:

1. VY nenpHas pazpeniaonias CiocoOHOCTh o Macce cBbie 320;

2. ConepmaT HUCTOYHUKHN HOHOB, H3TOTOBJICHHBIC M3 HUXpOMA HJIUW MOHCIE WIH
3alIUIICHHBIC MTOKPBITUEM U3 HUX, UJIU HUKCIIMPOBAHHBIC,

3. ConeprkaT MOHU3AIMOHHBIE HCTOYHUKHU C OOMOapIUPOBKOH 3JIEKTPOHAMH,
4. CozepikaT KOJUIEKTOPHYIO CHCTEMY, IIPUTOIHYIO JUISI H30TOITHOTO aHAN3a.
CucreMsbl mojgavyu/cucreMbl 0TBoAa '"mpoaykra" u "xsocroB" (MLIS)

CHGI_II/IaIILHO NpeaAHA3HAYCHHBIC WM MOATOTOBJICHHBIC TCXHOJOTMYCCKHUEC CUCTCMbI WA
O60py,E[OBaHI/I€ JJIsL 000raTUTEILHBIX YCTaHOBOK, U3TOTOBJICHHBIC M3 KOppOSI/ICCTOI\/'IKI/IX K
UF6 MaT€puajioB, WJIN 3alMUIICHHBIX ITOKPBITUEM U3 TAKUX MAaTEPHUAIOB, BKIIFOYAIOIINE:

a) MUTAIOIIAE aBTOKJIABHI, TICYU WA CUCTEMBI, UCTONb3yeMbie it nofgaun UFg mns
poriecca 00oTaIIeHNS;

b) necyonuMaTopbl (MM XOJIOMHBIC JIOBYIIKH), WCIOJAb3YEMBIC JJIsI BBIBEICHHS
Harperoro UFg u3 nporecca o0oramnieHus Juist HOCIEAYIOIero mepeMeIIeHs;
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5.7.12.

5.7.13.

5.8.

c) CTaHIIMM OTBEP)KACHUS WIH OXIKCHHUS, HCIoIb3yeMble 1 BeiBeneHus: UFq u3
nporecca odorameHus myreMm cxkartus u nepeBona UFg B )KUAKYIO MM TBEPIYIO

hopmy;
d) CTaHIMHU "mpoaykra" miM "XBOCTOB", ucnonb3yeMble ans nepememieHuss UFq B
KOHTENHEPBHIL.

Cucremsl otaenenust UFg ot Hecymero raza (MLIS)

CrenmanbHO NperHa3HAYCHHBIE WM NOATOTOBJICHHBIE TEXHOJIOTMYECKUE CHCTEMBI MJIS
oraenenus UFq oT Hecymiero rasa. Hecymmm razom MokeT OBITh a30T, aproH WK APYTOH
ras.

IMMOSCHUTEJIBHOE 3AMEYAHUE
OTH CHCTEMBI MOTYT BKJIFOYATh TaKoe 000pyI0BaHHUE, KaK:

a) KPUOTEHHBIE TEIUIOOOMEHHUKU WM KPUOCEMApaTophbl, CIOCOOHBIC CO3/1aBaTh
TemriepaTtyphl -120°C unm MeHee, Wiiu

b) OJIOKM KPHOTEHHOTO OXJaXIEHHs, CIIOCOOHBIE CO3AaBaTh Temmeparypsl -120°C
WIN MEHee, WIn

c) xonoaublie ToBymku UFg, ciocoOHbIe co3mnaBath Temmeparypsl -20°C uiu MeHee.
Jlazepnble cuctemsbl (AVLIS, MLIS u CRISLA)

Ha3epLI HJIN JIa3€PHBIC CUCTEMBI, CIICHHUAIBHO NMPEIHA3HAYCHHBIC WJIM IMOJATOTOBJICHHBIC
AT pa3aciiCHUA U30TOIIOB YpaHa.

I[MTOACHUTEJIBHOE 3AMEYAHUE

JlazepHas cucrema mporecca AVLIS 00bIYHO COCTOMT W3 IBYX JIa3epOB: Jia3epa Ha mapax
MEIH U JIa3zepa Ha Kpacuteisax. JlazepHas cuctema mist MLIS o0bI9HO coCTOUT U3 Jasepa,
paboTaromero Ha CO, UM SKCUMEPHOTO Jla3epa ¥ MHOTOXOJIOBOW ONTHYECKON SYEHKH C
BpAIAIONIMMHUCS 3€pKaliaMyd Ha 00euX CTOpoHax. JIis ja3epoB WM JIa3epHBIX CHUCTEM
mpu o0omXx Tpolieccax TpedyeTcs CTaOHIM3aTop CIEKTPOBOW YACTOTHI I PabOTH B
TEYCHUE JUTUTEIFHBIX IEPHOJIOB BPEMEHH.

CnenuajabHO NpeaAHasHaA4YC¢HHbIC WJIH NMOATOTOBJCHHbLIC CHCTEMBI, oﬁopynOBaHne H
KOMIIOHEHTBI IJIsl HCIOJIL30BaHHUS HA 000raTHTEIbHBIX YCTaHOBKaX C IJIa3MEHHBIM
pasaejJeHueEM

BBOJHOE 3AMEYAHUE

[Ipu mporiecce mIa3MeHHOTO pa3eNieHus IIa3Ma, COCTOAIIAs U3 HOHOB ypaHa, IIPOXOIUT
yepes 3JeKTPpUIecKoe IoJie, HACTPOCHHOE Ha YacTOTYy MOHHOTO pe30oHaHca ypaHa-235, ¢
TEM 4YTOOBI OHU B MEPBYIO OYEPE/b MOTIIOIIAIHA HEPTUI0 U YBEIMYUBAIICS TUAMETP UX
MITOITOPOOOPA3HBIX  OpPOHT. Honel ¢ mpoxoxaeHWEM TI0 OOJbIIEMY THAMETPY
3aXBaTBIBAIOTCA [UIS 00pa3oBaHMs TPOMYKTa, OOOrameHHoro ypana-235. Ilmaswma,
KOTOpas o00pa3oBaHa TIOCPEJICTBOM HWOHM3AIMM yPaHOBOTO Tapa, COICPKHUTCS B
BaKyyMHOH KaMepe C MarHWTHBIM ITOJIEM BBICOKOW HaIlpsDKEHHOCTH, OOpa3sOBaHHBIM C
MIOMOIIIBI0  CBEPXIIPOBOSIIETO MAarHuTa. OCHOBHBIE TEXHOJIOTHYECKHE CHCTEMBI
mpoIecca BKIIOYAKOT CUCTEMY IeHepallii YPaHOBOW IUIA3MbI, Pa3ICIUTEIbHBIA MOIYIIb
CO CBEPXITPOBOASAIINM MarHUTOM M CHCTEM W3BJIICUEHHUS MeTallIa Uit cOopa "mpoaykra" u
"XBOCTOB".
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5.8.1.

5.8.2.

5.8.3.

5.8.4.

5.8.5.

5.8.6.

MI/IKpOBOJIHOB]:Ie HCTOYHUKH IHEPIrUu M1 aHTCHHBI

CrenuanbHO TpeIHA3HAYCHHBIC WM TOATOTOBJICHHBIE MUKPOBOJIHOBBIC HWCTOYHUKH
SHEPTUU U aHTEHHBI JIJIsl TEHEepaIlMy WM YCKOPEHUSI HOHOB U 001aJIafolie CIe Iy OIIMA
xapakTepuctukamu: 4vactota Bbimie 30 T W cpedHss BBIXOAHAS MOIIHOCTH JUIS
re’epaiu noHoB Oonee 50 kBT.

Coaenouanbl 1Jisi BOSGy)KIleHPIﬂ HOHOB

CriertnanbHO TIpeIHa3HAYEHHBIC WU MTOATOTOBICHHBIE COJCHOUIBI A PaAHOYaCTOTHOTO
BO30YX/IeHHS MOHOB B AmanazoHe dactoT Ooinee 100 kI'm m cocoOHBIe paboTaTh mpH
cpenHeit MmomHocTH Oonee 40 kBT.

CucreMbl reHepaui YPaHOBOM IJIA3MbI

CrenuanbHO TNpeJHAa3HAYCHHBIE HIM IIOATOTOBJICHHBIE CHCTEMbl I'€HEpalUd YPaHOBOMH
IUIa3MBI, KOTOPbIE MOTYT COIEPKaTh BHICOKOMOIIHBIE IIOJIOCOBBIC HJIM PACTPOBBIC
3NEKTPOHHO-TIyYEBbIC MYILIKH C TIepelaBaeMOi MOILITHOCTHIO Ha MUIIEHb Oojee 2,5 kB1/cm.

Cucremsl 171 00padOTKH KUAKOMETAJIMYECKOr0 ypaHa

CrnenmanbHO TTpeTHAa3HAYCHHBIE WIH TTOATOTOBIIEHHBIC CUCTEMBI 1T 00paOOTKH KHUIKOTO
MeTalula JJIs pacIUIaBICHHOTO YpaHa WM YPAaHOBBIX CIUIABOB, COCTOSIIME U3 THUTIICH H
OXJTKIAFOIIEr0 000y IOBAHHUS [T TUTIICH.

NOACHUTEJIBHOE 3AMEYAHUNE

Turam u pApyrue KOMIOHEHTBI 3TOW CHCTEMBI, KOTOpPBIE BCTYHAalOT B KOHTAKT C
pacIuIaBIeHHBIM YPaHOM WM YPAHOBBIMH CIUTaBAMH, U3TOTOBIIEHBI M3 KOPPO3UECTONKUAX
U TEPMOCTOMKMX MATEpUAJIOB WU 3alIUIICHBl TOKPHITHEM U3 TaKUX MaTepUajoB.
[Ipuemnemple Marepuaigbl BKIIOYAIOT TAaHTAN, TOKPBITHIA OKCHIOM HTTpHUS Tpadwur,
rpaduT, MOKPBITHIA OKUCIAMH IPYTHX PEIKO3EMENbHBIX 3JIEMEHTOB HIIM MX CMECSIMH.

Arperatsl 1J1s cOopa "npoaykra' U ""XBOCTOB' MeTAJLJIMYeCKOr0 ypaHa

CrienualibHO TIpeIHa3HAUCHHbBIC WK MTOATOTOBJICHHBIC arperarthl s coopa "mpoaykra” u
"XBOCTOB" I METANTMICCKOTO ypaHa B TBepaod ¢opme. OTm arperatsl mis cbopa
W3TOTOBJICHBI M3 MAaTEPHAJIOB, CTOMKHX K HArpeBY M KOPPO3WH, BBI3BIBACMOW MapaMu
METAJUTMYECKOT0 YpaHa, TaKWX, KaK TPa(uT, MOKPHITHI OKCHUAOM HUTTPHS, WIH TaHTAI,
WY 3aIUIIEHBI IOKPBITUEM U3 TAKHMX MAaTEPUAIIOB.

Koxyxu pa3aeiuTeJIbHOr0 MOTYJIst

Hunuaapuyeckue Kamephl, CIEUUaTbHO NpeAHAa3HAUCHHbIE WM HOATOTOBIICHHBIC IS
UCIOJb30BaHUA Ha OOOTATUTENBHBIX YCTAaHOBKAaX C IUIa3MEHHBIM pa3feliCHUeM, Ui
IOMEIEHUsT B HUX HCTOYHMKA YPaHOBOHW IIIa3Mbl, JHEPreTHYECKOI0 COJICHOMIA
PaaroYyacToThl U KOJJIEKTOPOB "MpoayKra" u "XBOCTOB".

I[NTOACHUTEJIBHOE 3AMEYAHUE

OTH KOXYXH HMEIOT MHOXKECTBO BXOAHBIX OTBEPCTHM A MOJAYM JJICKTPOIMUTAHUS,
coenuHeHUH UG (Y3MOHHBIX HACOCOB, a TakXKe i1 JUArHOCTUKA W KOHTPOJSI
KOHTPOIbHO-U3MEPUTEIbHBIX TPprOOpoB. OHU MMEIOT NMPUCTIOCOOTICHHS AJIST OTKPBITUS H
3aKpBITHS, YTOOBI 00ECIIEYUTh 00CITY)KUBAaHUE BHYTPEHHUX KOMIIOHCHTOB U U3TOTOBJICHBI
W3 COOTBETCTBYIONINX HEMarHUTHBIX MaTepHajIoB, TAKUX, KaK HEPIKABEIOIAsT CTab.
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5.9.

5.9.1.

CnenuajabHO NnpeaAHasHaAa4Y€¢HHbIC WJIH NMOATOTOBJCHHbLIC CHCTEMBI, oﬁopynosa}me H
KOMIIOHEHTBI AJI UCITOJIb30BAaHUA HA YCTAHOBKAX 3JICKTPOMArHUTHOIO o0orameHust

BBOJJHOE 3AMEYAHUE

[Ipm >JeKTpOMarHUTHOM TIpOIlECCE MOHBI METAIMYECKOTO YpaHa, TOJy4YeHHBIE
MOCPEICTBOM HOHM3AIMH MUTAroIero Marepuana u3 conerd (00sraao UCly), yckopsroTes
U TMPOXOJAT Yepe3 MarHUTHOE I0JI€, KOTOPOE 3acTaBJII€T HMOHBI Pa3lMYHBIX H30TOIOB
MPOXOAWTh TIO  PA3IMYHBIM  HaIlpPaBICHUSIM. OCHOBHBIMH  KOMITOHEHTaMH
AJIIEKTPOMArHUTHOTO HM30TOIHOTO CemapaTopa SBISFOTCS: MarHuTHOE TIONIe JIs
OTKJIOHCHHMSI/pa3ieNieH!s] U30TONOB MOHHOTO Iy4YKa, HCTOYHHKAa MOHOB C €0 CHCTEMOHN
YCKOpEeHHs, U CHCTEMBI cOOopa OTHENEeHHBIX MOHOB. BcrmomorarenbHBIE CHCTEMBI IS
3TOTO TpoIlecca BKIIOYAIOT CHUCTEMY CHaOXEeHHS MArHUTHOW OHEpPrhel, CHCTEMBI
BBICOKOBOJIFTHOTO THUTAaHUS HMCTOYHHKA HOHOB, BaKyyMHYIO CHUCTEMY W OOLIMpHBIE
CHUCTEMBl  XHMHYECKOW  00pabOTKM  [JIsI  BOCCTAHOBIIEHHS  MPOAYKTa  H
OUYHUCTKU/pereHepalii KOMIIOHEHTOB.

BJICKTpOMal"HHTHBIe cenmapaTropbl U30TOIIOB

BJ'IeKTpOMaFHI/ITHI)IC cemapaTopbl HM30TOIIOB, CHCUHUAJIBHO IMIPECAHA3HAYCHHBIC HIIN
MOATOTOBJICHHBIC IUIA pa3ACJICHUA U30TOIIOB YpaHa, U 060py,Z[OBaHI/I€ 1 KOMIIOHCHTBI OJIA
9TOI'0, BKJIXOYas:

a) HcrodHnky HOHOB

CroeuyanbHO  TNpeIHA3HAYCHHBIE WM IOJATOTOBJICHHBIC  OTJACNBHBIC WM
MHOTOYHCIICHHBIE HMCTOYHMKH HOHOB YpaHa, COCTOSIIME K3 HCTOYHMKA Tmapa,
MOHHM3AaTOpa W YCKOPHUTENS IIyYKa, MW3TOTOBICHHBIE M3 COOTBETCTBYIOLIHMX
MaTepuaoB, TaKHX, Kak rpaduT, Hep)KaBeromas CTalb MM MEIb, U CIIOCOOHBIX
obecreunBaTh 0OLIMI TOK B Imy4ke HOHOB 50 MA miu OoJee.

b) KomnekTopsr HOHOB

KOJ'IJ'ICKTOPHBIG IJIACTUHBI, UMCIOIIUEC OBEC WU Ooree meJaIn U 1asa, CrienuaJbHO
MpEeAHA3HAUYCHHBIC WJIM IMOATOTOBJICHHBIC AJIA c6opa ITY4YKOB MOHOB O6OFaLL[eHHOF0
n O6CIIHCHHOFO YpaHa W HM3rOTOBJIICHHBIE N3 COOTBETCTBYIOIINX MAaTCpUAIOB,
TaKHX, KaK Fpa(i)I/IT HJIN HCPIKABCHOIIasA CTaJIb.

c) BakyyMHBIE KOXKYXH

CrieruanbHO TIpeHA3HAYEHHBIE WIIM ITOATOTOBIICHHBIC BaKyyMHBIE KOXKYXHU IS
AJNIEKTPOMArHUTHBIX CENapaTOpPOB ypaHAa, M3TOTOBIEHHBIE M3 COOTBETCTBYIOIINX
HEMAarHUTHBIX MaTE€PUANIOB, TAKUX, KaK HEP>KaBEIOIIAsl CTallb, U MPEAHA3HAUCHHbBIC
1utst paboThl pu naierwnw 0,1 ITa nom Hoke.

[NOACHUTEJIBHOE 3AMEYAHUNE

OTU KOXYXHM CHENMAJIbHO NpEeAHa3HAYeHB! JUIsl MOMEUIEHHS B HHUX HCTOYHHMKOB
HOHOB, KOJUICKTOPHBIX IUIACTMH U BOAOOXJIAKAAEMBIX BKIAIBIIIEH U HMEIOT
IPUCHOCOONICHU Uil coeAnHeHUH An((y3HOHHBIX HACOCOB M MPHUCHOCOOJICHUS
IUISL OTKPBITHS M 3aKPBITHSL B LENAX U3BJICUCHUS M 3aMEHBI 3TUX KOMIIOHEHTOB.

d) MarHuTHbI€ MOTIOCHBIE HAKOHEYHUKH

CrnennansHO TPEIHA3HAYCHHBIC WU TOATOTOBJICHHBIE MAarHUTHBIC TIOJIOCHEIE
HaKOHCYHUKH, UMEIOIIHUE IuaMeTp Oojee 2 M, HCIONb3yeMble I 0OecIIeueHus
MMOCTOSTHHOTO MarHUTHOTO TTOJISI B 3JIEKTPOMArHUTHOM CEMapaTope U30TOIMOB U JIIS
MePEeHOCca MATHUTHOTO TTOJISI MEX/Ty PACIIONOKEHHBIMH PSIIOM CelapaTopamu.
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5.9.2.

5.9.3.

BbICOKOBOJIbTHBIE HCTOYHUKH MUTAHHUS

CrenmanbHO MpeJHAa3HAYEHHBIE MM TOATOTOBICHHBIE BBICOKOBOJIBTHBIE HCTOYHUKHU
NWTaHUS U1 HCTOYHMKOB HWOHOB, OOJIQAloIIfe IIOJHBIM HAaOOpOM  CIEeTyIOMNX
XapaKTepUCTHK: MOTYT padOTaTh B HENPEPHIBHOM PEXHME, BBIXOIHOE HAIpsKCHUE
20000 B nnmu Oonee, BoIxomHOW TOK | A mim Oonee M CTaOMIM3alMs HAMPSKEHUS
Menee 0,01% B TeueHne 8 4acos.

W cTOoYHNMKY MUTAHUA JICEKTPOMAroHuToB

CrienuaibHO TIpeTHA3HAYCHHBIE WJIH TOJATOTOBICHHBIE MOIIHBIE WCTOYHHKH ITHTAHHS
MOCTOSIHHOTO TOKAa JUIA 3JCKTPOMAarHUTOB, OOJafaonIfe MOJHBIM HAOOpOM CIIEeIyOLINX
XapaKTEPUCTUK:  BBIXOJHOW TOK B HeEMpephlBHOM pexume 500 A wimm Oonee mpu
HanpspkeHnn 100 B wnu Oonee, mpu craOuim3ani MO TOKY WM HANPSIKCHHIO
menee 0,01% B TeueHue 8 4acoB.

YcraHoBKHM 1JIsi NPOM3BOACTBA TSKEJOH BOAbLI, JAediTepusi M JAedTEepHEBBIX
CoeIMHEHHNI U 000pyI0BaHUeE, CHENHAILHO NPEIHA3HAYCHHOE WM IOAT0TOBJICHHOE
JJIS 3TOTO

BBOJHOE 3AMEUYAHUE

Tsokenyr0 BOIYy MOXHO MPOH3BOJUTH, HWCIONB3Ys pasindHbie mporecchl.  OmHAKO
KOMMEPYECKH BBITOJHBIMH SIBJISIFOTCS JBa MPOIEcca: IMPOIECC U30TOMMHOTO0 OOMEHA BOJIBI
u cepoBozopoa (tporecc GS) U mporiecc H30TOIMHOTO 0OMeHa aMMHUaKa B BOJOPO/Ia.

IIpouecc GS ocHOBaH Ha 0OMEHE BOJOpOJa U ASHTEpHUs MEXIy BOJOH U CEPOBOIOPOAOM
B CUCTEME KOJIOHH, KOTOPBIE SKCIUTYaTHUPYIOTCSl C XOJIOAHOM BEepXHEW CeKIuel U ropsayuei
HIDKHEH ceknned. Boja Teder BHM3 1O KOJIOHHaM, B TO BpeMs KaK CEPOBOJIOPOIHBIN Ta3
HUPKYJIUPYET OT JHA K BEpUIMHE KOJOHH. /[l COAEMCTBUS CMENIMBAHUIO Ta3a U BOJBI
WCTIOJB3YETCsA P ObIPYaThIX JOTKOB. Jleiitepuii mepememaeTcss B BOAYy IMPH HHU3KUX
TeMIepaTypax U B CEpOBOIOPOJ IIPH BBICOKUX TeMmmepaTypax. OOoramieHHbIe TeidTepuemM
ra3 Wwid BoJa YIAJSIIOTCS W3 KOJOHH IMEPBOM CTYNMEHU Ha CTHIKE TOPSYUX U XOJOJHBIX
CEKIMH, U TIpoliecC MOBTOPSIETCA B KOJIOHHAX clieyroiien ctyneHu. [IpoaykT mocnenHei
(dazer - Boma, oboramiennas aeritepueM a0 30%, HampaBisgeTcs B JAUCTHILISIIHOHHYIO
YCTAaHOBKY JJIsi MPOU3BOJACTBA PEAKTOPHO-YUCTOU TsDKENOU BOAbl, T.e. 99,75% oxucu
JlelTepus.

B mpomecce oOMeHa MexJy aMMHUAKOM M BOJIOPOJOM MOXHO H3BIIEKATh JICUTEPUI W3
CHHTE3-Ta3a IMOCPEJCTBOM KOHTAKTa C )KHIKAM aMMHAKOM B MIPHUCYTCTBHU KaTaJlu3aTopa.
CuHTe3-Ta3 mo/laeTcs B OOMEHHBIE KOJIOHHBI U 3aTeéM B aMMHAa4YHbBIN KOHBepTep. BHyTpH
KOJIOHH Ta3 MOJHUMAETCA OT JIHA K BEPIIMHE, B TO BpeMsI KaK XKUAKUNH aMMHUAK TE€YET OT
BEpIIMHBI KO JHY. JleiTepuil B CUHTE3-Ta3e JIUIAETCs BOJAOPOJA U KOHIIEHTPUPYETCS B
aMMHake. AMMHaK TOCTyTaeT 3aTeéM B YCTaHOBKY JUIsl KPeKHMHTa aMMHakKa Ha IHe
KOJIOHHBI, TOTJa KakK ra3 coOupaercs B aMMHAYHOM KOHBEpPTEepe Ha BeprmHe. Ha
MOCTEeNYIOMMUX  CTYNEeHAX TPOWCXOAWT  JalibHeimee obOorameHwe, W  IyTeM
OKOHYATENFHOW AMCTWILISIINY IIPOU3BOJUTCS PEAKTOPHO-UMCTas Tspkenas Bona. [lomaga
CUHTE3-Ta3a MOXET OBbITh 00CCIeYeHa aMMHAYHON YCTAaHOBKOM, KOTOpasi B CBOIO O4Yepe/ib
MOJKET OBITH COOpPY’K€Ha BMECTE C YCTAHOBKOH ISl IPOU3BOJICTBA TSKEIIOW BOJABI IMyTeM
M30TOITHOTO OOMEHa aMMHUaKa U BOJIopoja. B mporiecce aMMIagyHO-BOOPOAHOTO 0OMeHa
B Ka4yeCTBE MCTOYHMKA UCXOJHOTO JCHTEPHS MOXKET TAKKE HCIIOJIB30BAaThCSA OOBIYHAS
BOJIA.
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6.1.

6.2.

MHor#ue npeMeThl KITF0YeBOr0 000PYA0BaHHUS JJIsl YCTAHOBOK MO MPOU3BOJICTBY TXKEION
BOJIbI, UCMOJIB3YIOMUX mporecchl GS WM aMMHAYHO-BOJOPOJHOTO OOMEHA, LIMPOKO
pacnpocTpaHeHbBl B HEKOTOPBIX OTpAaciaxXx HEPTEXUMUYECKOH IPOMBINUICHHOCTH.
Oco0eHHO 3TO KacaeTcsi HeOOJBITNX YCTaHOBOK, UCIONB3YIomuX mpomece GS. OpHako
HEMHOTHE TMpeIMEThl O00OpYJOBaHHS SBISIOTCA craHaapTHeiMU.  [Ipomeccet GS u
aMMHaYHO-BOJIOPOJAHOTO  OOMEHa  TpeOyrT  00pabOTKHM  OONIBIIMX  KOJIMYECTB
BOCIUTAMEHSIFOIUXCS, KOPPO3UOHHBIX M TOKCHYHBIX JKUJKOCTEH TIPH IOBBIIICHHOM
napneHud.  COOTBETCTBEHHO NpPHU pa3pabOTKe CTaHJAPTOB MO MPOCKTHPOBAHUIO U
JKCIUTyaTallMy Il YCTAHOBOK M 00OPY/IOBaHHUS, MCIIONB3YIONUX 3TH MPOIECCHI, CIEAYET
yAENATH OOJBIIOC BHUMAHUE MOJ00PY MAaTEPUATIOB U UX XapaKTEPUCTUKAM C TEM, YTOOBI
00eCreunTh JUTMTENBHBIA CPOK CIYKOBI MPH COXpPAHEHHH BBICOKOM 0€30MacHOCTH U
HAJICKHOCTH. OnpeneneHre MacmTaboB  OOYCIIOBIMBAETCS TJaBHBIM  00pa3oM
COOOpaKECHUSIMH HDKOHOMHKH M HEOOXomuMocTH. TakuMm oOpa3oMm, OoJbIas dYacTh
NpeMETOB 000PYI0BaHHS U3TOTOBIISIETCS] B COOTBETCTBHHU C TPEOOBAHHUSIMH 3aKA34HKA.

Hakonen, crmegyer oTMETHTH, 4TO Kak B mporecce GS, Tak W B MpoIecce aMMHUATHO-
BOJIOPOJHOTO OOMEHa, TMpeaMeThl O00OpyHOBaHHs, KOTOpPhIE II0 OTACITHHOCTH He
MpeIHa3HA4YeHbl WM TOJTOTOBICHBI CHEIHUANBHO AJI1 IPOU3BOJCTBA TSKEIOH BOJBI,
MOTYT COOHMPATHCS B CHCTEMBI, CIIEITHAIBHO MPpeAHa3HAUYCHHBIC WIIA TOATOTOBICHHBIC IS
MPOU3BOJCTBA TKENOM Boabl. [lpuMepamu TakuMX CHCTEM, NMPHUMEHSEMBIX B 00OWX
mpolLeccax, SIBISIFOTCS CUCTEMa KaTaTUTHUYECKOTO0 KPEKHHTa, UCIOJIb3yeMasl B MPOIEcce
0o0MeHa aMMHaKa W BOJIOPOJA, W TUCTHUIAIIMOHHEIC CUCTEMBI, HCITOJIb3yEeMbIE B IIPOIIECCe
OKOHYATENFHOW KOHIEHTPAIMK TSDKEIOH BOJBI, TOBOJSIICH €€ JI0 YPOBHS PEaKTOPHO-
YHUCTOM.

IIpeamersl 000pYyIOBaHMS, KOTOpPbIC CIEHUATBHO MPEIHAZHAUCHBI WM IMOITOTOBJICHBI
JUTSL TIPOM3BOJICTBA TSKEION BOJIBI MTyTEM HCIOIL30BAHMUS JTHOO Mpoliecca 0OMeHa BOIBI U
cepoBoIOpoIa, OO Tporiecca 0OMeHa aMMHAaKa ¥ BOJIOPOJIa, BKIFOUAIOT:

Boo-cepoBoiopoiHbie 00MeHHbIE KOJTOHHBI

OOMEHHBIE KOIIOHHBI, HM3rOTaBIMBAaeMble M3 MEIKO3EPHUCTONH VITEPOAUCTON CTalH
(manmpumep, ASTM AS516), muamerpom ot 6 M (20 dyToB) mo 9 M (30 pyTORB), KOTOpEIC
MOTYT  DKCIUIyaTHpPOBaTbCsl  TMpPH  JaBJI€HUH  CBBIIE WiIM  paBHoM 2 Mlla
(300 ¢yHT/KB. MIOKM) U UMEIOT KOPPO3UOHHBIH JIOMYCK B 6 MM WK OOJIBIIE, CIIEIIHAIEHO
NpeJHa3HauYeHbl WM TOATOTOBIEHBI JJs TPOU3BOACTBA TSKEIOM BOABI MyTeM
MCTIOJIB30BAHMS MTPOIECCA U30TOITHOTO OOMEHA BOJIBI M CEPOBOIOPOIA.

Fa30)1me1 H KOMIIPECCOPbI

OpHocTyneHuatsle, ManoHamopHble (T.e. 0,2MIla wmu 30 ¢yHT/KB. qI01M)
HEHTPOOEKHBIE Ta30yYBKH WM KOMIIPECCOPHI IS IUPKYJSIIIMA CEPOBOJOPOIHOTO ra3a
(r.e. Taza, comepxamero 6omee 70% H,S), cmenmanbHO TpegHA3HAUEHHBIE WIIH
MOATOTOBIIEHHBIE IS TPOW3BOJCTBA TSHKEJIOW BOJBI MyTeM HCIONB30BaHUS Ipoiecca
oOMeHa BOABI M CEPOBOJOPOJIA. OTU Ta30AyBKH WM KOMIIPECCOPHI HUMEIOT
IIPOM3BOUTEIBHOCTD, TIPEBBIMAOIIYIO MK paBHY0 56 Mm*/c (120 000 ky6.dbyT/MuH) mpu
3KCIUTyaTaluu o4 JTaBJICHUEM, MIPEBBIILIAIOIIAM WId  PaBHBIM 1,8 MIla
(260 ¢yHT/KB. MIOWIM) HA BXOJAE, U CHAaOXKCHBI CAJbHUKAMH, YCTOWYUBBIMHU K
BoszericTBuio H,S.
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6.6.

6.7.

AMMHAYHO-BOJOPOIHbIEe 00MEHHbIE KOJOHHBI

AMMHaYHO-BOAOPOAHBIE OOMEHHBIE KOJOHHBI BBICOTOW Oojee WM paBHOH 35 M
(114,3 dyTtoB) muamerpom ot 1,5 M (4,9 dytoB) mo 2,5 M (8,2 hyTOB), KOTOpHIE MOTYT
AKCIUTYaTHPOBAThCSA IO/ JaBieHWeM, NpeBbimarommmM 15 MIla (2225 ¢ynHT/KB. mroiim),
CreUUaNbHO NpefHa3HaueHHbIE WK TMOATOTOBJICHHBIE IJIS1 MPOU3BOJICTBA TSKETIOH BOABI
IyTeM HCIIOJIB30BaHMS IIporecca oOMEeHa aMMHuaka M BOAOpPOJa. OTH KOJOHHBI UMEIOT
TaKoKe 10 MEHBIICH Mepe 0JJHO OTOOPTOBAaHHOE OCEBOE OTBEPCTHE TOTO JKE JHAMETpPa, YTO
W UWIMHApPHYECKas 4YacTb, 4Yepe3 KOTOPYI0 MOTYT BCTaBIATHCS WJIM BBIHUMAThCS
BHYTPEHHHUE YaCTH KOJIOHHBI.

BHyTpemme YaCTH KOJOHHBI U CTYIIEHYATBIC HACOCHI

BHyTpeHHUEe YacTW KOJOHHBI W CTyNEHYAThle HACOCHI, CHENHAaIbHO IpEJIHA3HAYCHHEIE
WM TOATOTOBJCHHBIC JUIsi KOJOHH JJs MPOU3BOJACTBA TSDKETIOM BOJBI IyTEM
WCTIIONB30BAHMS TIPOIEccCa aMMHAYHO-BOJOPOJHOTO OOMeEHa. BryTpennne dactu
KOJIOHHBI BKJIFOUAIOT CHEIHMaTbHO IpeIHA3HAYCHHbIE KOHTAKTOPHI MEXIY CTYICHSMH,
COJICUCTBYIOIIME TECHOMY KOHTAaKTy ra3a u >KMJIKOCTH. CTymeHuyaThle HACOCHI BKIIOYAIOT
CHenHaIbHO TpeIHa3HAaYeHHbIE TOTPYXKaeMble B KHIKOCTh HACOCHI JJIS HUPKYJIISIHH
KHUJIKOTO aMMHaKa B Tpefesiax o0beMa KOHTAaKTOPOB, HAXOMSIIUXCS BHYTPHU CTYTICHEH
KOJIOHH.

YcTraHoBKH AJist KpeKHHIa aMMHaKa

VYCcTaHOBKH I KPEKHHTa aMMHAKa, SKCIUTyaTHPYEMbIe O/ TaBJICHUEM, ITPEBBIIIAIOIINM
wm  paBaeiM 3 MIla (450 ¢pyHT/KB. qI0HM), CHeNHaIbHO TpeAHA3HAYCHHBIC HITU
MOJTrOTOBJICHHBIE U MPOW3BOJCTBA TSHKEIOH BOJBI IMYTEM HCIOJIB30BAaHHS Ipolecca
M30TOITHOTO OOMEHa aMMHUaKa ¥ BOIOPOJa.

HNHudpaxpacHble aHATU3ATOPHI NOTJIOIEHUS

WndpakpacHeie aHaNMM3aTOpHl  IOTJIOMICHHS, CHOCOOHBIE OCYIIECTBIATH  aHAIH3
COOTHOIICHUS MEXKAY BOJOPOJOM M JCHTEpUEM B pEallbHOM MaciiTabe BpEeMEeHH, KOria
KOHIICHTPAINX ASUTEpHs PaBHBI MK TpeBbImaoT 90%.

Karaautuyeckue neun

Karamutnueckue meun ms nepepa60TKI/I O6OFaHICHHOl"O HGﬁTCpHGBOFO raza B TAXKCIIYHO
BO4Yy, CICIIMAJIBHO MPE€AHA3HAUYCHHLIC WJIM MOATOTOBJICHHBIC JId IMPOU3BOJACTBA TSKENOM
BOJbI ITYTEM HUCIIOJIB30BaHUs IIPOLECCAa U30TOITHOTO oOMeHa aMMHaKa | BOOOpoOaa.

YcTaHoBKH 1Sl KOHBEpPCUHU ypaHa H 060py)103a}me, CneuMaJIbHO NMpeIHA3HAYCHHOC
HJIH MMOAT0TOBJICHHOEC AJIAA 3TOI0

BBOJJHOE 3AMEYAHUE

B ycraHoBkax M cucreMax s KOHBEPCHUHM YypaHAa MOXKET OCYIIECTBISATHCS OIHO WU
HECKOJIbKO IMpPEBpAIeHUH U3 OJJHOTO XMMHUYECKOro M30TONA ypaHa B ApPYyTroil, BKIOYas:
KOHBEPCHUIO KOHIICHTpaToB ypaHoBou pyasl B UO;, kouBepcuto UO; B UO,, KOHBEpCHIO
okucelt ypana B UF, umu UFg, kouBepcuro UF, B UF¢, kouBepcuto UF¢ B UF,, koHBEepcHio
UF, B MeTaynmnueckuii ypan u KoHBepcuio ¢propunoB ypana B UO,. MHorue kiroueBbie
KOMIIOHEHTHl O00OpYIOBaHWS YCTAaHOBOK [UISI KOHBEPCHH ypaHa XapaKTEepHBI I
HEKOTOPBIX CEKTOPOB XUMHUYECKOW 00pabaThiBaroIiell MpPOMEBIIIIICHHOCTH. Harpumep,
BUJBI O0OpYJOBaHMS, HUCIOJIB3YEMOTO B 3THUX IpolLeccaxX, MOTYT BKJIIOYaTh: II€UH,
KAapyCEJIbHBIE II€YH, PEAKTOPbl C IICEBIOOXKIKCHHBIM CIIOEM KaTajlu3aropa, *XapoBbIe
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7.4.

peakTopHbIE OAaliHH, J>KUJKOCTHBIC IEHTPUPYTH, TUCTHIUISIMOHHBIE KOJOHHBI U
KHUIKOCTHO-KUKOCTHBIC 3KCTPAKIIMOHHBIC KOJMOHHBL. OJHAKO HE MHOTHE KOMITOHCHTHI
o0opymoBaHUs HMMEIOTCS B "TOTOBOM BHjE"; OOJNBIIUHCTBO M3 HHUX JOJDKHBI OBITH
MOJITOTOBJICHBI COTJIACHO TPEOOBAHUSM M CIEIU(HUKALNUAM 3aKa3uuKka. B HEKOTOpPHIX
clydasix TpeOyeTcsi yYUTHIBaTh CIHCHUANbHBIC TMPOCKTHBIE U KOHCTPYKTOPCKHUE
OCOOCHHOCTU ISl 3alIUTHl OT arpecCUBHBIX CBOWCTB HEKOTOPBIX U3 00padaThIBacMBIX
xumudeckux BemecTB (HF, F,, CIF; u dropunsr ypana). Hakonem, ciieayer OTMETHTS,
YTO BO BCEX MPOILECCAX KOHBEPCHUHM ypaHa KOMIIOHEHTHI O0OPYIOBaHHS, KOTOPHIC
OTJICNIBHO CHEIMATbHO HE TpPEAHA3HAYCHBI MJIM TOJITOTOBJICHBI JUIsi KOHBEPCHUU YpaHa,
MOTYT OBITh OOBEJAWHEHBI B CHCTEMBI, KOTOPBIC CHEIHANBHO MpeIHAa3HAYCHBI WU
MIOJITOTOBJICHBI JIUISl UCTIOJIb30BAHHUS B IIEISIX KOHBEPCHH ypaHa.

CrnenmajJibHO NpeJHA3HAYEHHBbIE WM MOATOTOBJIEHHbIE CHCTeMbI AJA KOHBEPCUH
KOHLIEHTPAaTOB ypaHoBoii pyasl B UO;

[NOACHUTEJIBHOE 3AMEYAHUE

KonBepcus koHueHtpatoB ypanoBod pyasl B UO; MOXKET OCYHIECTBIATHCS CHayana
IIOCPENICTBOM PACTBOPEHUSI PyIbl B A30THOM KHCIOTE M OKCTPAKIMH OYUIIECHHOTO
reKcaruipaTa ypaHWIIMHUTpAaTa C TOMOINBIO TAaKOTO PACTBOPUTENS, KaK TPHOYTHI
¢docdar. 3arem TekcaruapaTr YypaHWIOUHHTpaTa TpeoOpasyercs B UO; mmbo
IOCPE/ICTBOM ~KOHIEHTPAIMM W JICHUTPALUH, JTHOO0 MOCPEICTBOM HEHTpaIH3arun
ra3oo0pa3HbBIM aMMHAKOM JUIs TIONY4YeHHs JAWypaHara aMMOHHS C IIOCIEIYIOIIeH
¢upTpanyei, CymKkoi 1 KalTblIHHUPOBAHUEM.

CHeHHaﬂbHO npeaHas’Ha4yeHHbI€ WM NOATIOTOBJICHHBIC CHUCTEMBbI IJId KOHBEPCHH
UO3BUF6

[HOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UO; B UFg MOXET OCYIIECTBIATHCS HETTOCPENCTBEHHO (PpropupoBanueM. Jlims
mporecca TpedyeTcss HCTOYHUK ra3000pa3Horo Gropa win TpeXPTOPUCTOTO XJI0PA.

CHeIIPlaHbHO NpeaAHasHAYCHHbIC HUJIH MNOAT0TOBJCHHLIC CHCTEMbBI JId KOHBCPCHUH
UO3BU02

[NOACHUTEJIBHOE 3AMEYAHUE

Konepcua UO; B UO, MOXET OCyIIECTBIATHCS MOCpPEeACTBOM BoccTaHoBieHus UQO;
ra3000pa3HbIM KPEKHHI-aMMHAKOM UJIM BOJOPOJIOM.

CHeIIHaJIBHO npeaHasHa4eHHbIC WM NOATrOTOBJICHHBIC CHUCTEMbI JIA KOHBEPCHUH
UOzBUF4

[NTOACHUTEJIBHOE 3AMEYAHUE

Konsepcua UO, B UF; moxer ocymectBiaTrbes mnocpeactsoM peakmun UO; ¢
ra3zoo0pa3ueiM ¢propuctsiM BogopoaoM (HF) npu remneparype 300-500°C.
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CnenuajabHO npeaHas’Ha4yeHHbI€ WM NOATIOTOBJICHHBIC CHUCTEMBI JId KOHBEPCHUH
UF,4 B UF,

[NOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UF,; B UFg ocyluecTBiseTcss MOCPEACTBOM 3K30TEPMHUECKON pPEaKLHUHU C
¢Topom B peaktopHOoi Oamne. UFg KOHIEHCHpyeTCS W3 TOPSUMX JETy4HX Ta30B
MIOCPEACTBOM TIPOITyCKaHMsI MTOTOKA Ta3a 4epe3 XOJOAHYIO JIOBYIIKY, OXJIAKICHHYIO O
-10°C. [lns mporuecca TpeOyeTcss ICTOYHHUK ra3000pa3HoTo GpTopa.

CrnenmajibHO NpeJHA3HAYEHHbIEe WM NMOATOTOBJIEHHbIE CHCTEeMbI AJS KOHBEPCUH
UF, B MeTannu4eckuii ypan

[NOACHUTEJIBHOE 3AMEYAHUE

Koneepcus UF; B MeraJuimdeckuid ypaH OCYIIECTBISIETCS TOCPEACTBOM  €ro
BOCCTaHOBJICHHSI MarHueM (KPYITHBIE ITAPTHUH) WIN KaabIlueM (Maible mapTuu). Peakmus
OCYHIECTBJISIETCS TIPH TEMIIepaTypax BhIIle TOUKH IaBiieHus ypana (1130°C).

CHeIII/laJ'ILHO NpeaAHasHAYCHHbIC HUJIH NOAT0TOBJCHHBLIC CHCTEMbBI JId KOHBECPCHUH
UF6BU02

[NOACHUTEJIBHOE 3AMEYAHUE

Kongepcusa UF¢ B UO, MOXET OCYIIECTBIATHCS TOCPEACTBOM OJHOTO U3 TPEX MPOILIECCOB.
B mepBom mponiecce UF¢ BoccTanaBnmmBaeTcs u ruapoiausyercs B UO, ¢ HCIIOTh30BaHUEM
Bojiopoa u napa. Bo BTopom mpomuecce UF ruaponusyercs pacTBOpeHHEM B BOJIE, IS
OCaXJICHUS TUypaHaTa aMMOHHMSI JTI0OABISICTCSI aMMUaK, a JINyPaHaT BOCCTAHABJIMBACTCS B
UO, Bomopoaom mipu temmeparype 820°C. Ilpu tperseM mporecce razoodpasubie UFg,
CO, wu NH; cMemmBaroTcs B BOJEe, OCaXIas ypaHWIKapOOHAT AaMMOHWUS.
YpanunkapOoHAT aMMOHHsI CMEIIMBAETCS C MapoM M BOJOPOAOM IpH TeMIepaType
500-600°C mrs mpomussoactBa UO,.

Konsepcua UFs B UO, yacto OCyLIECTBISETCS HAa NEPBOM CTYNEHH YCTAHOBKH IO
W3TOTOBJIEHUIO TOILIMBA.

CnenuajabHO npeaHas’Ha4eHHbI€ WM NOATIOTOBJICHHBIC CHUCTEMBbI IJId KOHBEPCHH
UF; B UF,

[HOACHUTEJIBHOE 3AMEYAHUE

Konsepcusa UFq B UF, ocyiiecTBisieTcs mocpeiCTBOM BOCCTAHOBJIEHHUST BOJIOPOJIOM.
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