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SI3bIK opurnHANa: GpaHIy3cKuit

[ononHuTenbHbIW NpoToKoN K CornawieHunto
mexay Pecnyonunkon CeHeran u
MexayHapoaHbiM areHTCTBOM NO aTOMHOW
9Heprum o NPMMeHeHUn rapaHTUn B CBA3N C
[loroBOopOM O HepacrnpoCcTpaHEHNN SOEPHOr0
OPYXUS

1. Tekctr [HononnurtensHoro mnporokona Kk Cornamenuo Mexny PecrnyOnmkoit Ceneran u
MexayHapOIHBIM areHTCTBOM 10 aTOMHOM YHEPTUU O IPUMEHEHUU T'ApaHTUH B CBs3U ¢ J[oroBOpoM 0
HEPACIPOCTPAHEHHH SIEPHOTO OPYKHs NPUBOAUTCSA B HACTOSIIEM IOKYMEHTE JUIS CBEICHMS BCEX
uyneHoB. CoBeT ynpasisomux yrBepawn JomomHurensHeiid npotokon 1 mapra 2005 roga. O Obln
noanucan 15 nexadps 2006 roga B Bene, ABcTpusi.

2. B cootBercTtBUU cO cTaThet 17 JlOMONHUTETFHOTO MPOTOKOJA OH BCTYHWJI B CHIy 24 UIONS
2017 rona, B neHb, KOTa ATEHTCTBO MOMy4Ymio oT CeHerajia MUCbMEHHOE YBEJIOMJICHHE O TOM, YTO
MPaBOBbIE M KOHCTHTYIHMOHHBIE TpeOoBaHus CeHerana, HEOOXOIWMEBIE Ui BCTYIUIGHHS B CHITY,
BBIIOJIHCHEL.

! BocnpomsseneHo B noxymente INFCIRC/276.

%
Hepem}laﬂo 110 TEXHUYCCKUM IIpUIXHAM.



INFCIRC/276/Add.1
Annex

OOMONHUTENBHBLIV MPOTOKON K COMMALLEHNIO MEXLY PECMYEBMKOW
CEHETAI M MEXXOYHAPOOHbLIM ATEHTCTBOM MO ATOMHOW 3HEPTUM O
MPUMEHEHWN TAPAHTUI B CBA3W C JOFOBOPOM O
HEPACIMPOCTPAHEHN A0EPHOIO OPY>XUA

[TPUHUMAA BO BHUMAHUE, urto Pecny6muka Ceneran (manee wuMeHyeMmas
"Ceneran") m MexayHapoJHOE areHTCTBO 10 AaTOMHOW »JHEpruM (Jajiee HNMEHyeMoe
"AreHTcTBOM") SBISAIOTCS ydacTHHUKaMu CorjialieHdss O NMPUMEHEHUW TapaHTHA B CBS3H C
JloroBopoM O HEpPAcCHpOCTpPaHEHHMU SIAEPHOTO Opyxus (namee mmeHyemoro "CornameHue o
rapanTsx'), KoTopoe BCTynmwio B cuiy 14 ssHBaps 1980 rona;

YUUTBIBAS xenanue MeXAyHaApOAHOTO cOOOINECTBa emie 0osee YKpermuTh PEeKUM
SIIEPHOTO HEPACIIPOCTPAHEHUS ITyTEM IMOBBIIICHUS JEHCTBEHHOCTU U 3(PPEKTUBHOCTU CUCTEMBI
rapaHThii Ar€HTCTBA;

HAITIOMHWHASI, uto ATEHTCTBO MpH OCYIIECTBJICHUU TapaHTH JOJKHO YYWUTHIBATh
HEOOXOMMOCTh: W30eraTb CO3JaHHs MPENATCTBUH SKOHOMHUYECKOMY U TEXHOJIOTHYECKOMY
pasBututo CeHerana WM MEXIyHApOJIHOMY COTPYAHMYECTBY B OOJIACTH MHUPHOH SICPHOM
NESITeTbHOCTH;  COONIONATh JIGHCTBYIOIIME TIOJIOKEHHUS B OONACTH OXpaHbl 3I0POBBS,
0e30MmacHOCTH, GU3NIECKON 3alTUTHI, a TAKXKE IPYTHe IESHCTBYIOMIKE TpeOOBaHUsI O€301IaCHOCTH
Y TIPaBa OTAEIBHBIX JIMI; U IPUHUMATh BCE MEPHI 10 3aIUTE KOMMEPUYECKHUX, TEXHOIOTUIECKUX
U TIPOMBIIUIEHHBIX CEKPETOB, a TaKkkKe APYrod KOH(UIACHIUATbHOW MH(OpMAIUH, KOTOpas
CTaHOBUTCSI €MY U3BECTHOU;

[NTPUHUMAA BO BHUMAHUE, u4ro wyactota mNpoBEAEHUS U HWHTEHCHUBHOCTH
MEPONPUATHH, YKa3aHHBIX B HacTosmeM [IpoTokose, OyayT moaaepKuBaThCsi HA MUHUMAJIBHOM
YpOBHE, COOTBETCTBYIOIIEM II€JH IMOBBIIMICHUS EHCTBEHHOCTH W 3(PPEKTUBHOCTU TrapaHTHL
ATeHTCTBa;

HACTOSAIINM Ceneran n Ar€HTCTBO COIIACHIIMCH O HUYKECIIETYIOIIEM:



CBA3b MEXKAY HACTOAIIUM ITPOTOKOJIOM U COI'JIAIIEHUEM

O TAPAHTHUAX

Cratps 1

[onoxenus CornameHus o rapaHTUAX NMPUMEHSIOTCS K HacTosmeMy [Iporokony B Toi
Mepe, B KaKOW OHM COOTBETCTBYIOT IIOJIOKEHMAM HacTosiero IIporokona m coBMECTHMBI ¢
HUMH. B ciydae mnpotuBopeunss Mexay nojoxkeHusMH CoryamieHusi O TapaHTUsX U
MIOJIOKEHUAMU HacTosero [Iporokona npuMeHsroTes monokeHus Hacrosuero [Iporokona.

IMPEJOCTABJIEHUE NTH®OPMALINU

Crarps 2

a. Ceneran npefocTaBiisieT ATEHTCTBY 3asBJICHUE, COJIEpIKaIIee:

i)

iii)

obmee onmcanne W WH(YOPMALMIO, YKA3bIBAIOIIYID MECTO MPOBEIACHUS
OTHOCSIIIUXCS K SAEPHOMY TOIUIMBHOMY LMKy HAay4HO-HCCIEIOBATENbCKUX U
OIBITHO-KOHCTPYKTOPCKHX paboT, HE CBA3aHHBIX C SAEPHBIM MaTepualioM,
OCYIIECTBISIEMBIX TJe-T100, KOTOpPbIe (PMHAHCHPYIOTCS, MOMYUYIIN KOHKPETHOE
paspelieHue Wik KOHTPOIUPYIOTCS WM OCYILECTBISIOTCS 0T MMeHu CeHeraina,

ONpPENENICHHYI0O ~ AT€HTCTBOM HAa  OCHOBE  OXKHJIA€MOIO  IOBBILICHUS
nedcTBeHHOCTH WM 3(dexkTuBHOCTH U coryacoBaHHylo ¢  CeHeraiom
nH(pOpPMAIMIO O Kacaromieics TapaHTUH SKCIUTyaTallMOHHOW IEATeTbHOCTH Ha
YCTaHOBKAxX U B MECTaX HAXOXK/AECHHs BHE YCTAHOBOK, IJ1€ OOBIYHO UCIIONb3YeTCs
SJIEPHBIN MaTepHa;

o0Illee OINMUCAHME KAKIOTO 3[aHMs Ha KaXAOM IUIOUIaJIKe, BKIIOYasl €ro
UCTIOJIb30BaHKe, U, €CIU ATOT0 HEJOCTATOYHO, — OMHCAHUE €r0 COMACPKHMOTO.
DTO OMKMCaHUE BKIIOYACT KapTy TAKOU TUIOIIA KM,

OIMCaHue MacuTaba onepauuil Uil KaXJI0ro MecTa HaXOXKICHUs, UMEIOLIETOo
OTHOILIEHUE K JEATENbHOCTH, YyKa3aHHOW B mpuioxkeHuH | k Hacrosmemy
[Ipotokomy;

nH(pOpMANMIO, YKA3bIBAIOUIYI0 MECTO HAXOXICHWS, JKCIUTyaTallMOHHOE
COCTOSIHME M OLICHOYHBIE TI'OJOBBIE NPOU3BOJICTBEHHBIE MOIIHOCTH YPaHOBBIX
PYAHUKOB M OOOTaTUTENBHBIX YCTAaHOBOK M TOPHEBBIX OOOTATHTEIHHBIX
YCTaHOBOK U CYILECTBYIOLIUI T'0/I0BOM 00BbEM MPOU3BOJICTBA TAKUX PYIAHUKOB U
oboraTuTenpHbIX ycTaHOBOK [t CeHerana B 1eioM. CeHeran mpeocTaBiseT o
3anpocy ATeHTCTBa JAaHHBIE O CYLIECTBYIOILIEM I'OZI0BOM 00beMe MPOU3BOJCTBA
OT/ICNIBHOTO PYJHHMKA MM 000raTUTENIbHOW yCTaHOBKH. [IpenocraBienue 3Toi
nHpopManuu He TpeOyeT BeACHUS TOIPOOHOTO yUeTa ISPHOTO MaTepHara,



vi)

I/IHQ)OpMaL[I/IIO OTHOCUTCJIbHO HCXOOHOTO MaTCpuralia, KOTOpBIfI €€ HEC OOCTHUT
coCTaBa W YUCTOTBI, KOTOPBLIC MOCTIAIOT €TI0 MNPUIOAHBIM JId M3TrOTOBJICHHA
TOIINIMBA UJIN U30TOITHOI'O O6OF3.H_[CHI/IH, BKJIFOYAIONIY1O:

a)

b)

KOJIMUECTBA, XUMUYCCKUI COCTaB, HCIIOJIb30BAHUE HJIH MPEIIOJIaracMoe
WCTIOJIb30BaHME TAKOTO MaTepuaia, HE3aBUCHMO OT €ro SIEPHOTO WU
HESIJICPHOTO WCIIOJIL30BAHMS, JUIA KaXKIOr0 MeCTa HAaXOXKICHHUS B
Cenerasie, B KOTOPOM TakoWl MaTepHuaj MPUCYTCTBYET B KOJIWYECTBAX,
NPEBBIIIAIONIAX JIECITh METPHYCCKUX TOHH ypaHa W/WIM JBajlaTh
MCTPHUYCCKUX TOHH TOpUA, a I APYrux MECT HAXOXIACHHUA C
KOJIMUeCTBaMH 00JIee OJHOW METPUYECKON TOHHBI — 00IIee KOJIMYECTBO
i CeHerasia B 11€JI0M, €CJIM 3TO 00I1ee KOJTMYECTBO MPEBBINIALT IECATh
METPUYECKUX TOHH ypaHa WIM ABAJNATh METPUUECKHX TOHH TOPHSI.
[IpenocraBnenne 3Toif MHGOPMALMH HE TPeOyeT BEACHUS MOAPOOHOTO
ydera SJIepHOTroO MaTepuala,

KOJIMYECTBA, XUMHMYECKUH COCTaB W IyHKT HA3HAUCHUS KaXKa0H
AKCHOPTHOMN nocTaBku 13 CeHerana Takoro mMarepuaia sl KOHKPETHBIX
HEes|IEPHBIX 1IeNed B KOJIMYECTBAX, PEBBIIIAOIINX:

1) JeCATh METPUUECKUX TOHH YpaHa, WIM Ul MOCJE0BaTENbHBIX
SKCHOPTHBIX TOCTaBOK ypaHa u3 CeHeraja B OJHO U TO K€
rOCy/IapCTBO, KaXIas U3 KOTOPBIX MEHEE JIECSTH METPHUYECKUX
TOHH, HO CyMMa KOTOPBIX IPEBBILIAET AECATh METPUUECKUX TOHH
B T€UEHHE T0/1a;

2) IBaaLIaTh METPHUECKUX TOHH TOpHS, 381071 T
MOCJIEI0BATENIBHBIX SKCIIOPTHBIX MOCTaBOK Topus u3 CeHerana B
OJTHO M TO %€ FOCYJapCTBO, KaXKAas U3 KOTOPBIX MEHEe BaILIATH
METPUYECKUX TOHH, HO CyMMa KOTOPBIX NPEBBIIIAET IBA/ALIATH
METPUYECKUX TOHH B TEUEHHE TO/1a;

KOJIMYCCTBA, XUMHYCCKUH COCTaB, MCCTO HAXOXACHHA B HACTOAIICC
BpPEMA M UCIIOJIB30BAHUEC WJIM MPCAIIOIaracMoc MCIoJIb30BaHUC KaXKIo1
PIMHOpTHOIZ noctaBku B CeHerajl Takoro MaTepurajia AJisi KOHKPETHBIX
HEAACPHBIX meneii B KOJIMYCCTBAX, IMPCBLIIAOIINX:

1) JECSTh METPUYECKUX TOHH YPaHa, WM Ul IOCIIEI0BATEIbHBIX
UMIIOPTHBIX IOCTaBOK ypaHa B CeHeral, Kaxnuas W3 KOTOPBIX
MEHEE JIeCATH METPUYECKMX TOHH, HO CyMMa KOTOpPBIX
IIPEBBIIACT AECATh METPUYECKUX TOHH B TEYCHHE TOJQ;

2) JIBaaLaTh METPUUYECKUX TOHH TOpHS, WIN 1A
MOCJIEIOBATENILHBIX HMMIIOPTHBIX TOCTaBOK Topus B CeHerai,
KaKIash U3 KOTOPBIX MEHEE JBaJIaTH METPHUECKUX TOHH, HO
CyMMa KOTOPBIX TPEBBIINIACT ABAIIATh METPUYCCKHX TOHH B
TEUEHHME Ioja;



vii)

viii)

Py TOM MOHMMAHUM, YTO TPEACTaBJICHHE MH(POPMAIMK O TaKOM MaTepuale,
npeHa3HAYCHHOM ISl HESAJACPHOTO HCIOJIb30BaHHs, IOCIIE TOro Kak OH
JIOCTUTHET OKOHYATEIbHON (OPMBI CBOETO HESJAECPHOTO WCIOJIB30BAHMUS, HE
Tpedyercs;

a) WHQPOPMAIIUIO OTHOCUTEIHFHO KOJMYECTB, BUIOB MCIIOJIH30BAHUS U MECT
HAaXOXJIEHUsl SAEPHOr0 Marepuaia, OCBOOOXKIEHHOTO OT TrapaHTHH B
COOTBETCTBHH CO cTaThel 36 CornaiieHus o rapaHTusx;

b) MH(OPMAIIHIO OTHOCUTEIBHO KOJTHYECTB (KOTOpasi MOXKET UMETh (popmy
OIICHOK) M BHUJIOB HCIIOJBb30BAHUS B KaXIOM MECTE HAXOXKICHUS
SIEPHOTO MaTepuasa, OCBOOOXKICHHOTO OT TapaHTHH B COOTBETCTBHU CO
cratbelt 35(b) CornameHnust o rapaHTUsX, HO €Il He HAaXOAALIErocs B
OKOHYATeNIbHOH  (opme 111 HESEPHOTO  WCIOJB30BAHUS, B
KOJIMYECTBAaX, MPEBBIMIAIONINX YKa3aHHbIe B cTaTthe 36 CornameHus o
rapanTusix. [IpegocraBienne 3Toil mH(pOpMaNKH HE TpeOyeT BeJCHHS
NOAPOOHOTO y4eTa sIIEPHOro MaTepuaa;

MH(OpPMAIIMIO OTHOCUTENIFHO MeCTa HaXOXKAEHHs WK AaibHeied o0paboTku
OTXOJIOB CPEIHETO WJIM BBICOKOTI'O YPOBHS aKTUBHOCTH, COJEPIKAIIMX LTy TOHHUH,
BBICOKOOOOTAIIIEHHBIH ypaH Wi ypaH-233, B OTHOLIEHUH KOTOPBIX IPUMEHEHHE
rapaHTuii OBUTIO TIPEKpamieHo B COOTBETCTBHM co craTheil 11 Cormamenus o
rapanTusx. [ uenu naHHoro myHkra "nanpHeimmas oOpaboTka" He BKIIOYAeT
[IEPEyNaKoOBKy OTXOJOB WJIM WX JalbHEWllee KOHAWLMOHMPOBAHHUE, HE
IIPESYCMaTPUBAIOLLEE PA3IEIICHUS IEMEHTOB, I XPAHEHHsI WIN 3aXOPOHEHMUS,

CIIEIYIOUTYI0 MH(pOPMAIMIO OTHOCHTENIBHO COIVIACOBAaHHOTO O0OpYIOBaHHS M
HESZICpHOr0 MaTepraa, NepeYrcIeHHBbIX B pwiIoxeHuu II:

a) 0 K0 SKCIIOPTHOH 1mocTaBke n3 CeHerana Takoro o00pyIoBaHHs U
Marepuana: WACHTU(QHKAIMSA, KOJMYECTBO, MECTO MpPEINoyiaraeMoro
UCIIOJIB30BaHKMSL B TOCy/JapcTBe-TIONy4aTene W Jara WId B
COOTBETCTBYIOIMX CIIy4asX OKUJaeMast 1aTa SKCIIOPTHOM MOCTaBKH;

b) 10 KOHKPETHOMY 3ampocy ATeHTCTBa, NOATBEpkAcHNE CeHeranom Kak
UMIOPTUPYIOIIUM FOCYJapCTBOM MH(POPMALIMU OTHOCUTEIBHO SKCIOPTa
Takoro oOopyaoBaHusi W Marepuasa B CeHeran, IpeaOCTaBICHHOM
ATEHTCTBY IpyTUM roCy1apCTBOM;

oOIIHe TIaHbl Ha MPEACTOSIINN AECATUICTHUN TIEPUOJI, UMEIOIINE OTHOIIICHUE
K Ppa3BUTHIO SJEPHOTO TOIUTMBHOTO LHMKJIA (BKJIIOYas IUIAHHpPYEMbIe
OTHOCSIIIIMECS] K SEPHOMY TOIUIMBHOMY LMKy Hay4HO-HUCCIIEIOBATEIILCKUE U
OIBITHO-KOHCTPYKTOPCKHE paboThl), KorJa OHU YTBEPKICHbI
COOTBETCTBYIOLIUMU KOMIIETEHTHBIMU OpraHamu B CeHerae.



Ceneran mpuiaraeT BCe pa3yMHbBIC YCHIHS, C TEM YTOOBI MPEIOCTaBUTh ATCHTCTBY
CIITYIONIYI0 HH(DOPMAITHIO:

1) obmree ommcaHwe ¥ WHPOPMAIMIO, YKA3bIBAIONIYI0O MECTO TPOBEICHUS
OTHOCSIIIUXCS K SIIEPHOMY TOILTMBHOMY ITMKIYy HAay4YHO-HCCIICIOBATEIBCKUX U
OIBITHO-KOHCTPYKTOPCKHX paboT, HE CBA3aHHBIX C SEPHBIM MaTepualioM,
KOTOpBIE KOHKPETHO OTHOCATCS K OOOTalleHUI0, TMepepaboTKe SIECPHOTO
TOIUIMBA WM K OOpabOTKE OTXOAOB CPEJHETO WM BBICOKOIO YPOBHS
AKTUBHOCTH, COJICPXKAIMX TUTyTOHHH, BBICOKOOOOTANCHHBIH YpaH WU
ypan-233, ocymecTBisieMbix rae-nubo B CeHerajie, HO KOTOpbIE HE
(GUHAHCUPYIOTCS, HE TMOJYyYWIM KOHKPETHOTO — paspelieHHs WIA  He
KOHTponupytoTcst CeHeralnoM WM HE OCYHIECTBISIOTCS OoT mMmeHn CeHeralna.
JIns menu AaHHOTO IMyHKTa "0Opa®oTka" OTXOMOB CPEOHErO MM BBICOKOTO
YpOBHSI aKTMBHOCTM HE BKIIOYAET IIEPEYNaKOBKY OTXOAOB WM UX
KOHJMIIMOHUPOBAHKUE, HE MPEAyCMAaTPUBAIOLICE PA3JCICHUS DJICMEHTOB, VIS
XpaHEHHS WITH 3aXOPOHEHNS;

i) oOI1iee OmnucaHWe JAEATEIBHOCTH W CBEICHHMS O JIMIE WIM OpraHU3allvH,
OCYIICCTBIISIFOIUX TAKYHO JESTEILHOCTh B ONPEICICHHBIX ATCHTCTBOM MECTax
HaxXO0XJCHHA 3a NOpeaciaMy IUIOIIAaAKH, KOTOPBLIC, IIO MHCHHIO AFGHTCTBa,
MOTJTH OBl (PYHKITMOHAIBLHO OBITh CBSI3aHBI C JICATEIBHOCTHIO HA 3TOU TUIOMIAIKE.
[IpenocraBnenne Takoi WHGOPMAIMKM SIBISIETCS TPEIMETOM KOHKPETHOTO
3anpoca ArentctBa. OHa MPENOCTaBIACTCS B KOHCYJNbTAIllMd C ATEHTCTBOM H
CBOEBPEMEHHO.

Ilo 3ampocy ArentctBa CeHeras JAaeT YTOYHEHHUS WM pa3bsCHEHHs JH000M
uH(pOpMaIyy, IPe0CTaBICHHONW B COOTBETCTBUM C HACTOSAIIEH CTaThell, B TOH CTeneHH,
B KOTOPOM OHA UMEET OTHOLIEHUE K LETN TapaHTHIA.

Cratps 3

Cenerann npenoctasisieT AreHTCTBY B TedeHue 180 nHEH mocne BCTYIUIEHHS B CHILY
Hacrosimero [Iporokona uHpOpMAIUIO, 0 KOTOPOW TOBOPUTCS B cTathe 2.a(1), (iii), (iv),
(v), (vi) (a), (vii) 1 (X) u B cTatbe 2.b(1).

Ceneran mpenocraBisgeT AreHTCTBY J0 15 Masg Kaxzaoro roga OOHOBIICHHYIO
nH(pOpMAIKIO, 0O KOTOPO TOBOPUTCS B IyHKTE a. BBIIIE, 32 MEPHOJ, OXBATHIBAIOIINI
NpeIIEeCTBYIOINIA KaneHIapHblii rox. Ecmm panee mpenocraBineHHass nH(opMarws
ocTanack 0e3 n3MeHeHuid, CeHeras yBeIOMIISIET 00 STOM.

Ceneran mpemocTaBisieT ATEHTCTBY 10 15 Mas Kaxporo roaa uH(opmanuio,
ompeaeneHHyo B ctatbe 2.a(vi)(b) u (¢), 3a mepro1, 0XBaThIBAIOIIHHA MTPEIIICCTBYIOLTHI
KaJICHIapHBIA TOJI.

Ceneran eXeKkBapTaJbHO IMPEOCTABIACT ATEHTCTBY MH(OPMALUIO, ONpPEACICHHYIO B
cratbe 2.a(ix)(a). Ota mHbOpMAITUS TPEIOCTABISETCS B TEUCHUE IIECTUACCATUA THEH
MOCJIe OKOHYAHUS KaXKIO0TO KBapTama.



a.

Ceneran npegocTaBisieT ATEHTCTBY HH(OPMAIIUIO, OTIPEACICHHYIO B cTaThe 2.a(Vviii), 3a
180 mHeil mo ocyriecTBIeHHs NanbHeimeil o0paboTku, u 10 15 Mas kaxmoro roga
HHPOpPMAIIMI0O 00 W3MCHEHHUSX MECT HAXOXKICHUS 3a TICPUOJ, OXBATHIBAFOIIUI
MIPEIIECTBYIOMINN KaJleHAAPHBIHA TOI.

Ceneran M ATEHTCTBO JIOTOBAapUBAIOTCS O BPEMEHM M YacTOTE IPEJOCTABICHHS
nH(pOopMaIyu, OrpeIeIIeHHOH B cTaTbe 2.a(ii)).

Cenerait ipeiocTaBisieT ATeHTCTBY UHPOPMAIIUIO, OmpeeieHHy o B ctathe 2.a(ix)(b),
B TEUCHHE IIECTUIECATH THEH MOCie MOCTYIUICHHS 3arpoca OT ATeHTCTBa.

JONOJIHUTEJIbHBIN TOCTYII

Cratps 4

HPDKCCJ'ICI[YIOHIG@ MPUMCHSACTCA B CBA3U C OCYIICCTBIICHUEM OOIIOJIHUTCIILHOI'O JOCTYIIA B
COOTBETCTBHU CO CTaThel 5 HACTOSIIETO HpOTOKOHaZ

ATEHTCTBO HE CTaBHT O MCXaHUCTHYCCKU WM CHCTEMATHYCCKU TIPOBEPATH
I/IH(l)OpMaLII/IIO, (¢} KOTOpOﬁ TFOBOPUTCS B CTATHC 2, OJHaKO ATEHTCTBO UMEET AOCTYII K:

i)

iii)

T000MY MeCTy HaXOXKICHHUS, O KOTOPOM TOBOPHUTCS B cTarhe S.a(1) wmu (ii), Ha
BBIOOPOYHON OCHOBE C IMENBI0 OOECIECUYCHUS YBEPEHHOCTH B OTCYTCTBHHU
HE3asBJIICHHBIX SACPHOTO MaTepualia U AATeIbHOCTH,

T000MYy MECTY HaxOXJEHHs, O KOTOPOM TOBOPUTCSI B cTaThe S5.b. WM C., B
LENAX pELIEHUs BOIPOCA, CBA3AHHOIO C TPAaBWJIBHOCTBIO M IIOJHOTOM
nH(pOpMaIMKU, TPETOCTABICHHON B COOTBETCTBHHM CO CTAaThed 2 WM B IENSIX
YCTpaHEHHUs] HECOOTBETCTBHUS, CBI3AHHOTO C 3TOW HH(OPMAIHEH;

Tr000My MECTy HaXOXIIEHHS, O KOTOpPOM TOBOpUTCS B craTbe 5.a(iii) B ToH
CTENEHH, B KOTOPOH 3TO HEOOXOAMMO ATEHTCTBY [Jsl MOATBEPXKACHUS IS
uened rapaHtuil 3asBieHus CeHerana O cCTaTyce YCTaHOBKM MM MecTa
HAaXOXJICHUs BHE YCTaHOBOK, IJleé paHee OOBIYHO MCHOJIB30BAJICA SAEPHBIN
MaTCpurall, KaK CHATBIX C OKCILTyaTallu.

3a WCKIIOYEHHEM CIIy4aeB, YKa3aHHBIX B MyHKTe (i) HIDKe, ATEHTCTBO
HarpasisieT CeHerany npeJBapUTENIbHOE YBEIOMIIEHHE O JOCTYIE MO KpaitHen
Mepe 3a 24 Jaca;

B OTHOLICHMWHU JOCTYyIIa K J'IIO60My MCCTYy Ha IUIOIIaAKe, KOTOpBIfI
3alpalinBaeTCsl B COUETAHWU C TMOCEUICHUSMH ISl MPOBEPKH HWHGOPMAILIUU O
KOHCTPYKIIMHM WX C WHCICKOHUAMU I CIICHUAIIBHBIX ueneﬁ WIH OOBIYHBEIMHU
MHCTIEKLIUSIMH Ha 3TOM IJIONIAIKE, CPOK MPEABAPUTEIHHOTO YBEAOMIICHHS, €CITH
ATEeHTCTBO OOpariaercsi ¢ 3ampocoM 00 3TOM, COCTaBJISIET, MO KpailHel mepe,
JIBa 4Yaca, OJHAKO B HCKIIOYUTEILHBIX OOCTOSTENHCTBAX, MOXKET COCTaBHUTH
MEHee JIByX 4aCOB.



HpCI[BapI/ITCJ'IBHOC YBCAOMJICHHUEC HAIPABIACTCA B INHMCbBMCHHOM BHJAC W B HEM
KOHKPETHO YKa3bIBAIOTCA IMPUYHHBI JOCTYyIIa U ACATCIBHOCTH, KOTOpPAsA AOJIKHA OBITE
OCYIICCTBJICHA BO BPCMs TAKOT'0 AOCTYIIA.

B cmydae Bompoca WIM HECOOTBETCTBHSL ATEHTCTBO mpenoctaBiser Cenerary
BO3MOXHOCTh JIaTh pa3bsiCHEHHE M CIIOCOOCTBOBATH PEIICHHIO ATOTO BOIPOCA HIIU
YCTPAaHEHUIO TOTO HECOOTBETCTBHS. Takas BO3ZMOXHOCTh OyAET MPENOCTAaBIATHCS IO
HaTpaBJICHHUs 3aMpoca O JOCTYIIE, €CIIM TOJILKO ATEHTCTBO HE COYTET, YTO 3aJIepiKKa B
MPETOCTABIICHAH JIOCTYIIA, BOSMOYKHO, HAHECET YIIepO 1eNu, ¢ KOTOPOH 3aIrparimBaeTcs
3TOT JocTynl. B nrobom ciydae AreHTCTBO He JeflaeT KaKuX-TUOO BBIBOJIOB B
OTHOIIIEHWX BOIIPOCAa WJIM HECOOTBETCTBUS /O TeX mop, moka CeHeramy He OynaeT
MIPEOCTaBIICHA TaKast BO3MOKHOCTb.

Ecnmu ¢ CeneramoMm He JOCTUTHYTO WHOW JOTOBOPEHHOCTH, JOCTYN OCYIIECTBISETCS
TOJILKO B TCUCHHE OOBITHOTO PabOYETro JHS.

Cenerasl UMeeT MPaBO Ha COMPOBOXKJCHUE UHCIIEKTOPOB Are€HTCTBA BO BpeMsl JOCTyIa
npencrasutensmu CeHerasla IpHU YCJIOBUM, YTO 3TO HE 3a/EP’KUBACT BBIIIOJIHEHUE
MHCIIEKTOpaMH CBOMX (PYHKIIMIT MIIM HHBIM 00pa30M HE MPEMSTCTBYET 3TOMY.

Cratpd 5
Cenerain npeoctaBisieT ATEHTCTBY JOCTYII K:
1) TH000MY MECTy Ha ILIOIIAJIKE;

i) mo00My MeCTy HaxOKAeHUs, omnpeneneHHOMY CeHerajaoM B COOTBETCTBHUHU CO
cratbeit 2.a(v)-(viii);

iii) 0001 CHATOM C 3KCIUTyaTallMy YCTAHOBKE WJIM CHATOMY C AKCIUTyaTallud MECTY
HAaXOXJICHUs BHE YCTaHOBOK, IJleé paHee OOBIYHO MCHOJIB30BAJICA SAEPHBIN
Mmarepuai.

m000My MeCTy HaxOXIeHHus, ompeneneHHoMy CeHeraoM B COOTBETCTBHH CO
crarbeli 2.a(1), cratbeit 2.a(iv), crarbeid 2.a(ix)(b) wim craTheit 2.b., moMuMo Tex, o
KOTOPBIX TOBOPHTCS B ITyHKTE a(i) BBIIIE, TIPH YCIOBUH, 4TO, eciiii CeHerasn He UMeeT
BO3MOXXHOCTH MPEIOCTAaBUTh Takoil AocTyn, CeHeran mpuiaraeT Bce pa3yMHbIC YCHITHS
IUTSL He3aMETUTENIFHOTO YJIOBJIETBOPEHHS TPEOOBAaHWI ATEHTCTBA C TMOMOIIBIO MHBIX
CpEZCTB.

T000My MECTy HaXOXICHUS, OINpPEACICHHOMY ATEHTCTBOM, IIOMHMO TEX MeECT
HAXOXJICHUS, 0 KOTOPBIX TOBOPUTCS B IIYHKTax a. U b. BelIe, B IeIsIX 0TOOpa mpod
OKpy’Karomiel cpeapl B KOHKPETHOM MECTE€ HAaXOXKICHWS IPU YCIOBHH, 4YTO, €CIU
Cenerai He UMeET BOBMOXKHOCTH TPEIOCTaBUTH Takol foctyr, CeHerasn npuiaraer Bce
pazyMHbIe YCHINS IS He3aMe/UTUTEIBHOTO YAOBIETBOPEHNS TpeOOBaHM ATEHTCTBA B
NPUWISKAIINX MECTaX HAXOXKICHHS WITH C TIOMOIIBIO WHBIX CPEJICTB.



Cratps 6

HpI/I OCYHICCTBJICHUN CTaTbU 5 ATEHTCTBO MOKET BBINOJIHATE CJICAYIOIINC BUJBI
JACATCIIBHOCTH!

a. B otHoOmeHum nocTynma B COOTBETCTBHHM €O cTarhei S.a(i) mmm (iil): BU3yalbHOE
HaOJoieHne, OTOOp TPOO OKpYIXKAIOMICH Cpenbl; HCIOJIb30BaHHE YCTPOWCTB JUIs
OOHapy)XeHHsT W W3MEPEHHs paaualliy; OIleYaThIBAHME M TPUMEHEHHE JAPYTUX
UICHTH(QUIMPYIONIMX ¥ YKa3bIBAIOIIMX Ha BMEUIATEIBCTBO YCTPOHCTB, ONPEIEICHHBIX
B JIOMONHUTENBHBIX TIOJIOKEHHUSAX; W NPHUMEHEHHE JAPYTUX OOBEKTUBHBIX Mep,
TEXHUYECKash OCYIIECTBUMOCTh KOTOPBIX ObTa TOATBEPKICHA M HCIIOJIb30BAHHE
KOTOpBIX ObLIO cornacoBaHo CoBeToM yIpapisitomux (fgajgee uMeHyemsiM "Coset") u
H0CJIe KOHCYJIbTAlMi Mex 1y AreHTCTBOM U CeHeraioM.

b. B oTHOmmeHnu nocTyma B COOTBETCTBUU CO CTaThei 5.a(il): BU3yallbHOE HAOIIOICHUE;
MOJICUET YUYCTHBIX SIMHUI] SACPHOTO MaTepHaia; Hepa3pylaroiue H3MEpeHUs U 0TO0p
npo0; KCIOIB30BAHUE YCTPOUCTB ISl OOHAPYKEHUS U M3MEPEHUSI PaIualluy; 3yUeHUE
VYETHBIX JTIOKYMEHTOB, KACAIOIIUXCS KOJIMYECTBA, IMPOUCXOXKIACHUS W Pa3MEIICHUS
Marepuaia; oToop mpo0 OKpY)KaroIIeH Cpelbl; U MPUMEHEHHUE JIPYTUX OOBEKTHBHBIX
Mep, TEXHUYECKasi OCYIIeCTBUMOCTh KOTOPBIX ObLIA IMOATBEPIK/ICHA W HCIOIH30BAHUC
KOTOpBIX ObLIO coriacoBaHo COBETOM U MOciie KOHCYJbTAlUHA MeXITy ATEHTCTBOM U
Ceneraiom.

C. B oTHOmEHMM IOCTyma B COOTBETCTBHHU CO CTaThel 5.b.: BU3yalbHOE HAOIIOICHUE,
oTOOp MPOO OKpYXKAIOLIEH CPElbl; MCIOIb30BAHUE YCTPOMCTB Uil OOHAPY>KEHUS |
I/I3MepeHI/I$[ pazmauml; I/I3y‘-IeHI/I€ KaCarIInxcs l"apaHTI/H\/JI HpOI/I?;BOIlCTBeHHBIX 58
OTTPY30YHBIX YYETHBIX JIOKYMECHTOB; M TPUMEHCHHE JPYTrUX OOBEKTHBHBIX MeEp,
TCXHHUUYCCKas OcyHICCTBI/IMOCTB KOTOpI)IX 6I)IJ'Ia HO)ITBep)KZ[CHa U HUCIIOJB30BAaHUC
KOTOpBIX ObLIO coriacoBaHo COBETOM U MOciie KOHCYJbTAlUHd MeXITy ATEHTCTBOM U
Ceneraiom.

d. B oTHomeHMH A0CTyma B COOTBETCTBMU CO CTaTheH S5.c.: 0TOOp Mpod OKpy:karoei
cpeabl U B Cydae, €ClM pe3yJibTaThl HE MO3BOJSIIOT PELIMTH BOIPOC WM YCTPAaHUTH
HECOOTBETCTBUE B MECTE HAXOXJICHHUS, ONPEIETIEHHOM ATE€HTCTBOM B COOTBETCTBHHU CO
CTaTheH 5.C., MCIOJB30BAHUE B ITOM MECTE HAXOXKICHHS BH3YILHOTO HAOIIOICHUS,
YCTPOWCTB Il OOHApY>KEHUSI U U3MEPEHUS paldallii U IPUMEHEHHUE 10 COTJIaCOBAHUIO
Mexy Cenerasiom 1 AT€HTCTBOM JIPYTMX OOBEKTHUBHBIX MEp.

Cratpsa 7

a. ITo mpocebe Cenerama ArentctBo u CeHerasl JOTOBapUBAIOTCS B OTHOIICHUHU
PEryIMpyeMoro JI0CTyla B pamKax Hactosuiero [IpoTokona ¢ menbio npeaoTBpalleHus
PACKPBITHS YyBCTBUTEJILHOM C TOUKHU 3PEHUS SIIEPHOTO pacpOCTPaHEHUsI HH(OPMAIINH,
BBINIOJIHEHHU TpeOOBaHUM 0e30macHOCTH WM (DU3MYECKOM 3alIuThl WM C IIEJIbIO
oOecrieueHns 3alIUThl HaXOIIEHCS B YaCTHOH COOCTBEHHOCTH WM KOMMEPYECKH
qyBCTBUTEIbHONW MHpOpMaImu. Takue JOrOBOPEHHOCTH HE IMPEMSTCTBYIOT ATEHTCTBY



OCYIIECTBIISITh JIEATEIIBHOCTD, KOTOpasi SIBISETCS HEOOXOAMMOHN st OOecrieueHus
yOeMTeNbHOW YBEPEHHOCTH B OTCYTCTBHHM HE3asBICHHBIX SICPHOTO Marepuajia u
JESATENFHOCTH B COOTBETCTBYIOLIIEM MECTE HAXOXKACHHMS, BKIFOYas PEIICHHE JIF000ro
BOIIPOCA, OTHOCAIIETOCS K TPABWIBHOCTH W TIONHOTE HH(POPMAIMH, O KOTOPOH
TOBOPUTCSI B CTaThe 2, WM YCTPAaHEHHE HECOOTBETCTBHUS, OTHOCSILIETOCS K JTOU
uH(popManum.

b. Cenerasl MOXET NpH MPEIOCTABICHUH UHPOPMALIUK, O KOTOPOW TOBOPUTCS B CTAThE 2,
uH(popMHUpoBaTh ATEHTCTBO O MECTaX Ha IUIOINAJKE WIM B MECTe HaXOXKICHUs, Ha
KOTOPBIX MOKET MPUMEHSATHCSI PETYIUPYEMBIN TOCTYII.

C. Jlo BCTyIieHHsI B CHITY JIFOOBIX HEOOXOAUMBIX JlOMOTHUTENBHBIX mosoxeHnin Ceneran
MOKET MPUOETHYTh K PEryJMpPOBAaHHUIO JOCTYNAa B COOTBETCTBUHU C TMOJOXKECHUSMU
MTyHKTA a. BBIIIIE.

Cratbpa 8

Huuro B Hacrosmem Ilporokone He mpenstcTByer CeHerary MpeaoCcTaBiIsiTh ATEHTCTBY
JOCTYIl K MECTaM HaXOKICHUS B JONOJIHEHUE K TEM, O KOTOPBIX T'OBOPUTCS B CTaThsX 5 U 9,
WIA TPOCUTh ATEHTCTBO O IPOBEACHUH JESITENbHOCTU IO MPOBEPKE B KOHKPETHOM MECTE
HaXOXICHUA. ATEHTCTBO HE3aMEUIMTENIbHO IIPWIaracT BCE pa3yMHblE YCWIMS Ui
OCYILIECTBJICHUS IEUCTBUI B COOTBETCTBUH C TAKOH MPOCHOOI.

Cratpsa 9

Ceneran mnpenocraBiseT ATEHTCTBY JOCTYN K MeCTaM HaXOXKACHUS, OIpPEIeICHHBIM
ATeHTCTBOM JJ1s1 0TOOpa Mpod OKpyXkKarollel cpebl Ha OOLIMPHOM TeppUTOPUH, TIPH YCIIOBUH,
gro ecau CeHerann He UMEeT BO3MOXKHOCTH NIPEJOCTaBUTh TaKOM AocTy1, To CeHeran mpuiaraet
BCE Pa3yMHbIE YCUIIUS JUIsl YAOBIETBOPEHUs TpeOOBaHUI ATEHTCTBA B alIbTEPHATUBHBIX MECTaX
HaXOXXIEHUS. ATEHTCTBO HE 3alpallliBaeT TaKOM JOCTyN 1O TeX MOop, Moka oTOop mnpod
OKpY’Karolel cpe/ibl Ha OOIMPHOI TEPPUTOPUH U TIPOLIETYPHBIE MEPHI AJIsl €r0 NMPOBEJICHUS HE
0100peHbl COBETOM U HE MPOBECHBI KOHCYJIbTAIMU MEKTY AreHTcTBOM U CeHerasaoMm.

Cratpa 10
ArenrctBo uHpopmupyer Cenerai o:

a. NEeSTeNIbHOCTH, OCYUIIECTBIEHHOM B paMkax Hactosmero [Iporokona, Bkirouas
JCSATEIFHOCT, B OTHOIICHWH JIIOOBIX BOIMPOCOB WIIM HECOOTBETCTBHH, KOTOPBIC
ArentctBo noBenio 10 cBeaeHus CeHerana, B mpeaenax IIECTUAECATH IHEU IOCIe
OCYILIECTBJIEHUSI ATEHTCTBOM 3TOU JAEATEIBHOCTH;

b. pe3ysibTaTax JAEATEIbHOCTH B OTHOIIEHWHU JIOOBIX BOIPOCOB WJIM HECOOTBETCTBHIA,
KOTOpbIe ATEHTCTBO JI0BENIO /10 cBeneHusi CeHerana, 1Mo BO3MOXHOCTH CKOpEE, HO B
JO0OM cCllydae B TEUYCHHME TPUALATA JHEH TMOCie TOMy4YeHHs] ATEHTCTBOM STHX
pe3yJIbTaToB;



BbIBOJIaX, KOTOPBIC OHO CACIIAJIO B pPE3YyJIbTAaTC CBOCH JICSITEILHOCTH B COOTBETCTBHH C
HaCTOAIIIUM HpOTOKOJIOM. Takue BBIBOABI IpeaOCTaBIIAIOTCA CKECTOAHO.

HA3BHAYEHUE UHCIIEKTOPOB ATEHTCTBA
Cratps 11

I'enepanbubiii  qupektop yBeaomisier Ceneranm o0 yrBepkneHuun CoBeToMm
J000T0 TOJHKHOCTHOTO JIMLIA ATEHTCTBA B KAUECTBE MHCIIEKTOPA T10 TapaHTHUSIM.
Ecnu Ceneran He u3Bemaer ['eHepalbHOIO JUPEKTOpPA O CBOEM OTKIOHEHHH
TAKOro JOJDKHOCTHOTO JMIA Kak MHcnekTopa i CeHerana B TEUEHHME TPEX
MECSIIEB IIOCJ€ IMONMy4YeHHs yBeAoMJEeHUus 00 yTtBepxkaeHun CoBeTowm,
MHCIIEKTOp, O KOTOpPOM TakuM oOpa3oM yBenomsieH CeHeran, cuuTaercs
Ha3zHaueHHbIM B CeHerail.

['enepanbHbIil TUPEKTOP, ACUCTBYS B OTBET Ha MpockOy CeHerana WM IO
COOCTBEHHOM WHHIMATHBE, He3amemnuTenbHo wuHpopmupyer Ceneran o0
OT3bIBE HAa3HAYCHUS JIFOOOTO JODKHOCTHOTO JIMIA B KA4EeCTBE MHCIICKTOpA ISt
Cenerana.

VYBenomieHue, 0 KOTOPOM TOBOPUTCS B ITyHKTE d. BBIIIE, CUUTACTCS I10JyYEHHBIM
Cenerasiom uepe3 ceMmb JHEH IIOCI€ JaThl HalpaBi€HUs ATEHTCTBOM TaKOro
yBenomieHus: CeHerairy 3aka3HOM KOppPECIIOHACHIUEH.

BU3bI

Cratps 12

Ceneran B TeUCHHE OJHOTO MecAIa IOCIIe IMMOJIyUCHHs 3aripoca 00 OTOM, IMPECAOCTABIIACT

yKa3aHHOMY B TaKOM 3aIlpoce Ha3HAYeHHOMY MHCIEKTOPY COOTBETCTBYIOILYIO MHOTOKPATHYIO
BBE3THYIO/BBIC3IHYI0O W/WIIM TPAH3UTHYIO BH3BI, KOTOpbIE TpeOyrOTCS sl OOecTiedeHUs
MHCIIEKTOPY BO3MOXHOCTH Bbe3Za U MpeObiBaHus Ha Tepputopun CeHerana B LeNsX
BbInoyiHEHUs ero(ee) (yHkumid. JIroOble 3ampolleHHble BHU3bI ACHCTBUTENbHBI B TEUCHHE HE
MEHee OJHOr0 rojia M B Clydae HEOOXOAMMOCTH BO30OHOBISIIOTCS B TEUYEHHE Iepuoja
Ha3Ha4YeHUs WHCTIeKTopa B CeHeral.

JAOITOJIHUTEJIBHBIE ITOJIO’)KEHUA

Cratps 13

B Tex cmyuasx, xorma CeHeranm wiaM ATEHTCTBO YKa3bIBalOT Ha HEOOXOIUMOCTH
onpeneJme B I[OHOJIHI/ITCJIBHBIX IIOJIOKCHHUAX, KaKHUM o6pa30M cne;:[yeT HpI/IMeHSITB
MepbI, U3JI0XKEHHBIE B HacTosmeM [Iporokone, CeHeran u AreHTCTBO COIIACOBBIBAIOT
TAaKHEC I[OHOJIHI/ITGJIBHBIC TIOJIOKCHHS B TCUCHUC ICBAHOCTA I[HCI\/JI I1I0CJIC BCTYHJICHI/IH B
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cuity Hactosuiero [Iporokora wmm, B TeX cioydasix, KOTa yKa3aHue Ha HEOOXOIUMOCTb
TakuX J{OMOJHUTENBHBIX MOJIOKEHUN AAETCS MOCIE BCTYIUIEHHS B CUIJIY HACTOSIIETO
[Iporokona, — B TeUeHHE AEBIHOCTA THEW ITOCIIE AAThl TAKOTO YKA3aHHUS.

Jlo BCTymJIeHUS B CHIy JHOObIX HEOOXOAUMBIX JIONMOJMHUTENBHBIX TOJIOKEHUH
ATEHTCTBO HMEET MPaBO NIPUMEHTHh MEPBI, HU3JI0’KEHHBIE B HacTosuieM [Iporokore.

CUCTEMBI CBsI341
Cratps 14

Ceneran faet paspelieHre ATeHTCTBY CBOOOTHO MCIIONIB30BATh ISl CIYKEOHBIX IIeTIei
CHUCTEMBI CBsI3U Mexay uHcnektopamu AreHtctBa B Cenerane u lleHTpanbHBIMEH
YUPEXKACHUSIMU ATEHTCTBA W/WJIM PErHOHaJIbHBIMH OIOpO, BKJIIOYas Iepefadyy B
HEAaBTOHOMHOM WJIM aBTOHOMHOM peXUMe HH(OpMAIIH, MOCTYHAIOIICH OT YCTPOUCTB,
YCTAHOBJICHHBIX ATEHTCTBOM B LIEJISIX COXPAHEHUS W/WIIK HAOMIOICHHSI, NITH U3MEPEHUS,
1 00ecrieynBacT 3alUTy TaKOW CBSI3U. ATEHTCTBO Tocje KOHCyibTauuid ¢ CeHeraiom
MMEET NPaBO HCIOJb30BaTh YCTAHOBJICHHBbIE HAa MEXIYHAapOAHOM YpPOBHE CHUCTEMBbI
MPSIMOM CBSI3M, BKJIIOYAsl CITyTHHUKOBBIC CHUCTEMBbl W JPYTHE BHUBI NaJIbHEU CBS3H, HE
ucnons3yemble B Cenerane. [lo mpochbe CeHerana wium ATEHTCTBAa MOAPOOHOCTH,
KaCaloIMeCs] OCYIIECTBICHUSI 3TOTO MYHKTAa B OTHOIIICHUH TIEpeadyud B HEABTOHOMHOM
WIA aBTOHOMHOM pexuMe HH(pOpManuy, TMOCTyHammel OT yCTaHOBJIEHHBIX
ATEHTCTBOM YCTPOWCTB COXpaHCHHS W/WIM HAOMIOMCHUS WIN IS W3MECPCHHH,
OTpEAETAIOTCS B JJONOTHUTENBHBIX MMOJIOKEHUSX.

Ilpu ycraHOBIEHMM CBSI3U U Hepenaye MHGOPMAIMK, KaK 3TO MperyCMaTpUBaeTCs B
MyHKTE a. BBILIE, HaJUIeXKallUM 00pa3oM YUYHMTHIBAE€TCS HEOOXOAMMOCTh OOECIeueHUs
3aIlIUTHl HaXOJsIIeHCcs B YaCTHOM COOCTBEHHOCTH MJIM KOMMEPYECKH UyBCTBHTEILHOMN
nH(pOpMAIH WK TOW WHPOPMAIMK O KOHCTPYKIWH, KOTOpyro CeHeras cunTaeT 0codo
qyBCTBUTEIbHOM.

SAIIUTA KOHOUJEHIIMAJIBHOU UTH®OPMALIUAN
Cratps 15
ATEHTCTBO TOJJICPKUBACT CTPOTUH pekuM obecriedeHus] d(H(HEKTUBHON 3aIMUTHI OT
PaCKpbITUSI KOMMEPUECKUX, TEXHOJOTMYECKMX M MPOMBIIUICHHBIX CEKPETOB U IPYrou
KOH(QUICHIIMAITBHOW WH(POPMAIINK, KOTOpas CTAHOBUTCS €My H3BECTHOM, BKIJIFOUAs
Takyl0 HMHQOpMAIMIO, KOTOpash CTAaHOBHUTCS UW3BECTHOM ATEHTCTBY B  XOJe

ocyliecTBieHus HacToswero [Ipotokona.

PG)KI/IM, O KOTOPOM I'OBOPUTC B MYHKTC a. BBILIC, BKIIIOYACT, B YaCTHOCTH, IMOJIOXKCHUAA,
OTHOCAIIHECA K:

1) OOIMM TIPUHIIMIIAM M CBS3aHHBIM C HHUMH MepaM 110 OOpalieHuo ¢
KOH(HICHIIUATEHOM UHPOPMAITHECI;
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i) YCIIOBUSIM HaiiMa TiepCOHaja, KacaloUIMMCS 3allUThl KOH(PHICHIIHMATbHON
uHpOpMaLInY;

il) mporeaypaM B Cllydyae HapyIIeHUH WM SKOObI HMEBIIMX MECTO CIy4aeB
HapynIeHus KOH()UICHIMATEHOCTH.

Pexum, 0 KOTOPOM TOBOPHUTCS B ITyHKTE a. BBIIIE, YTBEPKIACTCA WU NEPUOANUYECKU
paccmaTpuBaercsi COBETOM.

IMPUJIOKEHUS
Cratps 16

[Ipunoxenuss k HacrosimeMmy [IpoTokoiy SBISAIOTCS €ro HEOTHEMJIEMOW YacTbio. 3a
UCKJIFOUEHHMEM LieJIel BHECEHUS MONPAaBOK B NpUIIOXKeHUs], TepMuH "[Iporokon", kak oH
YIOTpEOIISIeTCSl B HACTOSAIIEM OKyMEHTe, o3Ha4yaeT [IpoToKon M MpuiiokeHus, BMecTe
B3STHIE.

B nmepeueHp BHIOB [EATENBHOCTH, YKa3aHHbIX B MPWIOKEHUU I, M mepedeHb
000pyZOBaHMsI M MaTepHaia, ykazaHHbIX B rpuioxeHuu II, CoBeroM MOryT BHOCUTBCS
MOMpPaBKK MO peKOMeHAanuu co3naHHoi CoBeToM paloueil TpyMIbl 3KCIEPTOB
OTKpBITOrO coctaBa. JIrobas Takas TMompaBKa BCTYIAeT B CHIIy Yepe3 4YeThIpe Mecsia
nocne ee npuHATus CoBeToM.

BCTYIIVIEHME B CWJ1Y
Cratbsa 17
Hacrosimmit IIpoTokon BCcTymaer B CHIy B JIeHb, KOIAa ATEHTCTBO IOJIYYUT OT
CeHeraa NHMCbMEHHOE YyBEJOMJIEHME O TOM, YTO 3aKOHOJAATEIbHbIE W/WIN
KOHCTHTYLIMOHHBIE TpeOoBanusi CeHerana, HEOOXOIMMBIE JUISi BCTYIUICHHS B CHILY,

BBIIIOJIHCHBI.

Ceneran MoXeT B JIl000€ BpeMs 10 TOTro, Kak Hactosumid IIpoTtokon BCTynuT B cuiy,
3asBUTh, 4T0 CeHeran OyZeT NpUMEHATh HacTosAMi [ IpoTokos Ha BpeMEHHOM OCHOBE.

['eHepanbHbI TUPEKTOP HE3aMEMJIUTENBHO MHPOPMHUPYET BCE TOCyIapcTBa — WICHBI

AreHTCTBa 0 J1I000M 3asIBIICHHH O MIPUMEHEHUH HacTtosiero [Iporokosna Ha BpeMeHHOM
OCHOBE U O €r0 BCTYIUICHUU B CHITY.
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a.

OIIPEAEJIEHUSA

Cratpsa 18

Jnst uenent nacrosero IIporokona:

OTHOCAIMECA K AACPHOMY TOIIJIMBHOMY IHMKJTY HAYYHO-HMCCICAOBATCIBCKHUC W OIIBITHO-
KOHCTPYKTOPCKHUEC Da6OTBI 03HA4YaI0T ACATCIBHOCTH, KOTOpAasds KOHKPECTHO OTHOCHUTCA K
J'IIO6OMy ACIICKTY p83p8.60TKI/I nponecca Uik CUCTEMbI JIF000T0 U3 CJICAYIOLICTO:

KOHBEPCHUH SIEPHOIO MaTepHaia,
- oOoramieHus sAepHOro Marepuaa,
- H3TOTOBJICHHUS SIJIEPHOTO TOILINBA,
- PEaKTOpOB,

- KPUTHYECKHX COOPOK,

- mnepepaboTKH sICPHOTO TOIUIUBA,

- 00paboTku (He BKJIIOYasl MEPEYMaKOBKM WM KOHJULIMOHHPOBAHMS, HE
IPeyCMaTPUBAIOIIETO  PA3fCiCHUsl JJEMEHTOB, JJIS XPaHEHUS WU
3aXOpOHEHHMsI) OTXO/OB CPEIHEro WIM BBICOKOTO YpPOBHSI AKTUBHOCTH,
COJIEpKalUX IUTyTOHUI, BEICOKOOOOTAIllEHHbIN ypaH WK ypaH-233,

HO HE BKIIOYAIOT JIEATEIBbHOCTb, OTHOCAILLYIOCA K  TEOPETUYECKUM WU
(GyHIAMEHTATbHBIM Hay4YHBIM HCCIIEOBAaHUSIM WM K Hay4HO-HCCIIEOBATEILCKUM H
ONBITHO-KOHCTPYKTOPCKUM paboram o MPOMBILUICHHBIM MIPUMEHEHUSIM
PaauOU30TOIIOB, MEAULMHCKAM, THAPOJOIMYECKUM U CEIbCKOXO3SIMCTBEHHBIM
MPUMEHEHUSIM, M3YYECHHUIO TMOCJIEICTBUIA JJIA 3M0POBbS M OKPYKAOUIEH Cpelbl U IO
YCOBEPIIIEHCTBOBAHUIO TEXHUYECKOTO 00CITYKUBaHMUS,;

IUIOIIA/IKa O3HAYaeT TEPPUTOPHIO, TPAHMIIBI KOTOpoil ompeneneHsl CeHeraiom B
COOTBETCTBYIOIIEH HH(POPMAIK O KOHCTPYKIMH yYCTAHOBKH, BKITIOYAst OCTAHOBIICHHYTO
YCTAaHOBKY, a TaKK€ B COOTBETCTBYIOIICH WH(OpMAIMU O MECTe HAXOXKJICHHS BHE
YCTaHOBOK, TJI€ OOBIYHO HCIIONIB3YETCS SACPHBIA MaTepuall, BKIFOYasi 3aKPhITOE MECTO
HAXOXJICHUsI BHE YCTAHOBOK, TJIC PaHEE MCIIOJIB30BAICS SIEPHBIA MaTepHrai (KOTOpbIC
OTPaHMYMBAIOTCS MECTaMH HAXOXJICHHS, T/€ WMEIOTCS TOpsSYhe KaMmepbl WM
OCYIIECTBIISUIACh ~ NIESATENILHOCTh,  CBSI3aHHAass C  KOHBEPCHEH, oOOralieHueMm,
W3rOTOBJIEHWEM WM TepepaboTkod TorumBa). [lnomanka BKIOYaeT Takke BCe
O0OBEKTHI, COBMECTHO Pa3MEHICHHBIE C YIOMSHYTBHIMH BBIIIE YCTAHOBKOW WM MECTOM
HAXOXXICHUS, C LENbI0 MPEAOCTABICHUS WM UCIOJIB30BaHMS CYIIECTBEHHBIX CPEJICTB
obecrnieueHus1, BKITIOYast: TOpSIUe KaMepbl Ui 00paOd0TKH 00JTydeHHBIX MaTepHAIIOB, HE
COZePIKAIIHX SIICPHBIA MaTEPUAT; YCTAHOBKHU JJIs1 00paOOTKU, XpaHEHHS U 3aXOPOHEHHS
OTXOJIOB; @ TAK)KE 3/IaHMs, CBSI3aHHBIC C COTJIACOBAHHOMU JICTEIBHOCTHIO, ONPE/ICIICHHOM
CeHerajioM B COOTBETCTBHH CO CTaThei 2.a(1V) BBIIIIE;
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CHATAsI C DKCIUTYaTAIIUH YCTAHOBKA WITH CHATOE C IKCILTyaTaIlMi MECTO HAaXOXKJICHHSI BHE
YCTAHOBOK O3HA4YaroT 00BEKT WM MECTO HaxXO0XJACHHA, HAa KOTOPBIX JCMOHTHUPOBAHLI
WIM CHENaHbl HENPHUTOJAHBIMH K OKCIUTyaTalldd OCTaBINUECS KOHCTPYKIIMU U
o0opynoBaHMe, BaXHbIE [UIsI e€e(ero) WCMIONb30BaHUA, TaK 4YTO OHA(OHO) HE
UCTIONB3YETCS IS XPAHEHHUS SIIEPHOTO MaTepralia U He MOXKET Jajiee MCIOIb30BaThCs
1151 OOpaIIeHus C SACPHBIM MaTepHajIoM, ero 00pabOTKHU WK MCIOIb30BAHNS,

OCTaHOBJICHHAs YCTAaHOBKA WJIM 3aKPLITOE MECTO HAXOXKICHUSA BHE YCTAHOBOK O3HAYarOT
O00BEKT WJIM MECTO HaXOXKACHUS, HKCIUTyaTalldsi KOTOPBIX MPEKpalleHa U U3 KOTOPbIX
U3BAT SIEPHBINA MaTepUall, HO KOTOPBIC HE CHATBI C OKCIITyaTaluy;

BBICOKOOOOTAIICHHBIN YPaH 03HAa4YaeT ypaH ¢ odoramienuem 20% WM BBIIIE IO U30TOITY
ypaHa-235;

0TOOp Npo0 OKpY’KaIOUIEH cpe/ibl B KOHKPETHOM MECTE HaxXOXJIEHHsI O3HAa4aeT 0TOop
npod OKpyXkaromieil cpefpl (HampuMmep, BO3AyXa, BOIbI, PACTHUTEIBHOCTH, MOYBHI,
3arpsi3HEHMIA) B OMPEACTICHHOM ATEHTCTBOM MECTE HAaXOKJICHUS U HETOCPEICTBEHHON
ONMM30CTH OT HEro C IeNbI0 CONCHCTBUS ATEHTCTBY B MOJrOTOBKE BBIBOJIOB 00
OTCYTCTBUM HE3ASIBJICHHBIX SIIEPHOTO MaTepuaja WIA SACPHOU AECATEIBHOCTH B 3TOM
OIPEIETICHHOM MECTE HaXOXKICHUS;

0TOOp MPOO OKpY’KaloMIel cpeibl Ha OOIIMPHON TEPPUTOPHH O3HAYAET OTOOp IMPOo
OKpy>Karomied cpenapl (HampuMep, BO3AyXa, BOABI, PACTUTEIBHOCTH, TOYBHI,
3arpsi3HEHUN) B psAAE OIPENENCHHbIX ATEHTCTBOM MECT HAaXOXKAEHHUS C LENbIo
CONCHCTBUSL ATEHTCTBY B IMOJArOTOBKE BBIBOJAOB OO0 OTCYTCTBHU HE3asBICHHBIX
SICPHOTO MaTepraa Wiy sepHON 1eATEIbHOCTH Ha OOLIMPHON TEPPUTOPUY;

AJEPHBIA MaTepHall COIIACHO OINPENENICHUIO, JaHHOMY B cTatbe XX YcTaBa, O3Ha4aeT
0001 UCXOIHBINM MaTepHa WK JH000M crienuaibHbIA PACHICIUISIIOIUIICS MaTeprall.
TepMuH HCXOIHBIN MaTepHan HE JIOJDKEH TOJKOBAThCSA MPUMEHHUTENBHO K pyle WM
oTxojaM pyasl. JIroboe onpenenenue, fanHoe COBETOM B COOTBETCTBUM €O CTaThel XX
VYcraBa AreHTCTBa IOCIE€ BCTYIUIEHMs B CWily Hacrosamero IIporokoma, koTtopoe
pacmmpsacT CIIMCOK MAaTCpHUaioB, CUHHUTAIOIIHUXCA HMCXOAHBIM WM CIICHHUAJIBHBIM
pacIIEIUIAIOIIMMCS MaTepHaioM, BCTYIIAaeT B CWIy B paMmkax Hacrosiuero Ilporokona
TOJIBKO ITOCJIC IIPUHATHUA CGHCF&J’IOM;

YCTAHOBKA O3HAYACT:

1) PEaKTOp, KPUTHUECKYIO COOPKY, 3aBOJI IO KOHBEPCHH, 3aBOJI II0 M3TOTOBJIICHUIO,
nepepaldaThIBAIOLIYI0 YCTaHOBKY, YCTaHOBKY JUIS pa3ZeieHUs HU30TONOB WU
OTAEIbHOE XPAaHWIUILE; TN

i) m000e MECTO HaXOXKACHUS, I7ie OOBIYHO HCIIONB3YETCs SICPHBIA MaTtepuai B
KOJIMYECTBAX, MPEBBIMIAONIIX OJUH 3()()EeKTUBHBIN KIIIOTpaMM;

MECTO HaXOJK/IeHHs BHE YCTaHOBOK O3HAauyaeT JI000H OOBEKT WM JH000e MecTo
HAXOXXIECHUS, KOTOpbIE HE SBISIIOTCS YCTAaHOBKOW, M TI/1€¢ OOBIYHO MCIOJb3YETCS
SZICPHBIM MaTepuai B KOJIMYECTBAX, PaBHBIX OJHOMY 3(p(eKTHBHOMY KWUIIOTpaMMy WIN
MEHee.
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COBEPIIEHO B Bene 15 nexabps 2006 roga B IBYX 3K3eMIULIpax Ha (paHIly3CKOM
SI3BIKE.

3a PECIIYBJIMKY CEHET'AJIL: 3a MEXIIYHAPOJJHOE ATEHTCTBO
10 ATOMHOU SHEPI' MN:

[eitx Cunna Moxamen Dnbbapaneit

[TocTosiHHbIi IpencTaBuTeNb PecyOnuku ['enepanpHbIl qUpEKTOP

Ceneran npu MAT'ATO
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iii)

vi)

vii)

viii)

IMTPMJIOKEHUE I

MNEPEYEHb BUAOB AEATEJIBHOCTH, O KOTOPBIX TOBOPUTCA
B CTATEBE 2.a.(iv) HACTOSALIEI'O ITPOTOKOJIA
WzroroBnenne poTopHbIX TPyO A1t HEHTpUQYT WK cOOpKa ra30BbIX LEHTPUDYT.

PoTopHbie TpyObl Ut HEHTPUPYT O3HAUAIOT TOHKOCTECHHBIC MUIUHAPHI, OMUCAHUE KOTOPBIX
npuBenieHo B pazaeie 5.1.1(b) npunoxenus I1.

la3oBble HEHTPUGYIH 03HAYAIOT IIEHTPUQYTH, OMUCAHUE KOTOPHIX NMPHBEJCHO BO BBOJAHOM
3aMeuyaHuH K pazzeny S.1 npunoxenus I1.

Usrorosnenne nudPpy3noHHBIX OapbepoB.

Juddysuonnsie Gapbepbl O3HAYAIOT TOHKUE IOPUCTBIE (QHUIBTPHI, OIUCAHHUE KOTOPBIX
npuBeneHo B pazzene 5.3.1 (a) npunoxenus II.

H3zroroBnenne win cOopka CUCTEM, HCIIOTIB3YIOIINX JIa3€pPhl.

CucTeMbl, WCHONB3VIONINE JIa3ephl, O3HAYAIOT CHCTEMBI, BKIIOYAIONIUNE TE MPEIMETHI,
ONMCaHUEe KOTOPBIX MpUBEJEHO B paznene 5.7 npuioxenus I1.

W3roroBienue nim c60p1<a QJICKTPOMAIrHUTHBIX CCIIAPaTOPOB U30TOIIOB.

DJEKTPOMArHUTHBIC CEMApaTOPbl H30TOMOB 03HAYAIOT TE MPEAMETHI, O KOTOPHIX TOBOPHUTCS B
pasnene 5.9.1 Ipunoxenus 11 u koTOphIE CONEPKAT UCTOYHUKU MOHOB, OMUCAHHE KOTOPBIX
npuBeaeHo B pasaene 5.9.1 (a) npunoxenns I1.

W3zroroenenue uiny cO0pka KOJIOHH UM SKCTPAKIIMOHHOTO 000pY10BaHUs.

KoJToHHBI MM DKCTPAKIIMOHHOE 000PYIOBAHHE 03HAYAIOT T€ MPEIMETHI, OMMUCAHNE KOTOPHIX
MpHUBEACHO B pa3aenax 5.6.1, 5.6.2,5.6.3, 5.6.5, 5.6.6, 5.6.7 u 5.6.8 npunoxenus 1.

W3roToBicHHE pPa3[eIMTEIBHBIX COMEN WM BHXPEBBIX TPYOOK Ui a3pOJMHAMUYECKOTO
oOoralieHus.

PasnenuTenbHble comla WM BHXPEBbIE TPYOKH JUIS adpOJMHAMHYECKOrO 00OTramieHus
03HAYalT paszJelNuTe]bHbIC COIUIAa M BUXPEBBIE TPYOKH, ONHMCAaHHE KOTOPBIX MPHUBEACHO
COOTBETCTBEHHO B pazzenax 5.5.1 u 5.5.2 npunoxenus 11.

W3zrorosnenre mim cbopka CUCTEM reHepalii YPaHOBOU ILIa3MBbl.

CucteMbl TI'eHEpaluy YPAaHOBOW IIa3Mbl O3HAYAIOT CHCTEMBI IS TEHEpallud ypaHOBOU
TUTa3MBbl, ONTUCaHNE KOTOPBIX MpHUBeNeHO B pa3zaene 5.8.3 mpunoxxenus 11.

UsroroBnenne MMpKOHUEBBIX TPYO.

IlupkoHueBble TPYOBI O3HAYAIOT TPYOBI, ONKCAaHWE KOTOPHIX TPUBEACHO B paszmene 1.6
npuioxenus I1.

HpOI/IBBOZ[CTBO WJIN TOBBIIIEHHUE Ka4eCTBa TSHKEIION BOJbI UJIA )IeﬁTepHH.

Tsoxenmasi Boa WU ACHTEpHUH O3HAYAIOT NEHTEPHH, TSOKETYr0 BOAy (OKCHI ACUTEepus) U
mo0oe Ipyroe COeIWHEHHE JeUTepHs, B KOTOPOM OTHOIICHHWE YHCIIa aTOMOB JCHTEpUs K
YUCILy aTOMOB Bojopoaa npesbimaet 1:5000.




xi)

Xii)

xiii)

Xiv)

XV)

Uzrorosnenue rpaduTa SAEPHOI YHUCTOTHI.

[padur snepHOW YHMCTOTBHI O3HA4YaeT TpaduT, YpOBEHb UYUCTOTHI KOTOPOTO BHINIE, YEM
5 MUJUTHOHHBIX YacTeil GOPHOro SKBMBAJIEHTA, @ IIOTHOCTH MpeBbimaeT 1,50 r/cm’.

M3roToBieHre KOHTCHHEPOB Il 00IYYEHHOTO TOTIINBA.

KOHTeﬁHCD JJIA 06J'IVLIGHHOFO TOIUIMBA O3HAYAaCT €MKOCTb JId NEPCBO3KU H/WIn XpaHCHHUA
o6nyquH0ro TOIIMBA, 06CCH6‘II/IBaIOH.IYIO XUMUYCCKYHO, TCIUIOBYHO W PaAWallMOHHYIO
3allUTy, a TAKXXE OTBOJ TCIJIa pacniaa BO BpeMA NEPEMCUICHN A, IEPCBO3KU U XPaHCHU.

M3roroBneHne peakTOPHBIX YIIPABISIIOLIUX CTEPKHEH.

PeaKTODHBIe YHOPAaBJIAIOMUC CTCPIKHU O3HAYAIOT CTCPIKHU, OIIMCAHUC KOTOPLIX IMPUBEACHO B
paznene 1.4 npunoxenus I1.

Hsrorosnenue 0€30MacHBIX C TOUYKH 3PCHUA KPUTUIHOCTH 0aKkoB U pE3CPBYapoOB.

besonacHele ¢ TOYKM 3pEHHUS] KPUTUYHOCTU OaKd W pe3epByapbl O3HAYAIOT T€ MPEAMETHI,
ONMCaHUE KOTOPBIX MPUBEIEHO B paznenax 3.2 u 3.4 npunosxxenus 1.

W3zrorosnenue MamnimH JUIA py6KI/I O6queHHBIX TOIIJTMBHBIX 3JICMCHTOB.

Manmuael s pyOk#  OOJYYCHHBIX TOILTMBHEIX 3JIEMEHTOB O3HAYAIOT 000pyIOBaHWE,
OIMCaHUe KOTOPOTro NMpuBeaeHo B pazzene 3.1 npunoxenus I1.

Coopy>keHHe TopIInx Kamep.

Topsurie kaMepbl O3HAYAKOT KaMepy WM COCIAMHEHHBIC MEXIY COO0OH Kamepbl OOIIUM
06BEMOM He MeHee 6 M°, CHaOKCHHbIC 3allUTON, PaBHOW WM MPEBBIMIAIONICH SKBUBAJICHT
0,5 M 6GeToHa IUIOTHOCTBIO 3,2 r/cM’ wim Golee, YKOMIUICKTOBAaHHBIE 000PYIOBaHUEM IS
HpOBeI[eHI/IH OHepaHI/Iﬁ C UCIIOJIb30BAHUEM NUCTAHIIMOHHOI'O ynpaBHeHI/IH.




[TPUJIOXEHMUE 11
I[NEPEYEHDb COI'JTACOBAHHOI'O OBOPYJIOBAHU A 1

HEAAEPHOI'O MATEPUAJIA JI1 OTYETHOCTH Ob SKCIIOPTE U

1.1.

1.2.

VIMITIOPTE B COOTBETCTBUM CO CTATBEM 2.a.(ix)

PeakTopbl 1 peakTopHOE 000PYyI0BaHHE

KomiuiekTHbI€ siiepHbIe peaKTOPbI

SnepHple  peakTOphl, CHOCOOHbIE  paboTaTh B PEXHME  KOHTPOJIHPYEMOH
CaMOIIOACPKUBAIOLICHCS] LEMHOM peakluu [AENEHUs, UCKIIoYas PEeaKkTOphl HyJIEBOH
MOIIHOCTH, KOTOpBIE OMNPENENAIOTCS KaK peakTOphl C MPOEKTHBIM MaKCHUMaJIbHBIM
YPOBHEM MPOU3BOJCTBA IITYyTOHMS, He npeBbimatomumM 100 rpaMMoB B rof.

[NOACHUTEJIBHOE 3AMEYAHUE

"SAnepHbiii peakTop" B OCHOBHOM BKIIOYAET Y3JIbl, HAXOISIIMECS BHYTPH KOpILyca
peakTopa WM HEMOCPEJICTBEHHO INPUMBIKAIOMME K HEMy, OOOpyIOBaHHE, KOTOPOE
KOHTPOJIUPYET YPOBEHb MOIIHOCTH B aKTHBHOW 30HE, U KOMIIOHEHTHI, KOTOPbIE 0OBIYHO
CoJIepKaT TEIUIOHOCUTEINb NIEPBOTO KOHTYpa aKTUBHOW 30HBI PEaKkTOpa, MM BCTYMAIOT C
HHUM B HETIOCPEICTBEHHBIH KOHTAKT WM YNPABISIOT UM.

He mpenmnosiaraercst HCKIIOYCHUE PEAKTOPOB, KOTOPHIC HAJICKAIIUM 00pa30M MOTJIH Obl
MTOABEPTHYTHCSA MOAUGUKAMK TSI TTPOU3BOJICTBA 3HAUYUTEIHLHO OOJIBITIETO KOJUYIECTBRA,
yeM 100 rpaMmoB miyTOHHA B roi. PeakTopwl, mpelHa3Hau€HHbIE 7S AJUTEIBHOU
SKCIUTyaTallid HAa 3HAYMUTENBHBIX YPOBHSIX MOIIHOCTH, HE3aBHUCHMO OT CTETIEHH WX
BO3MOXXHOCTEH MPOU3BOACTBA ILTyTOHUS, HE PACCMATPUBAIOTCS KaK 'PEaKTOPhI HYJICBOM
MOIIHOCTH".

PeaKToprle Kopmmyca BbICOKOI'o 1aBJICHUSA

Merannnueckie Kopiyca B cOOpe WJIM UX OCHOBHBIE YaCTH 3aBOJCKOI'O H3TOTOBJICHUS,
KOTOpBIE CIELHUAIBHO IPEIHA3HAYECHbl WIH IOATOTOBJIEHBI I PA3sMELICHUS B HUX
AKTUBHOW 30HBI S/IEPHBIX PEAKTOPOB, KaK OHHM OMpenesNeHbl B MyHKTe 1.1. BhIIe, U
CIIOCOOHBIE BbIICPKUBATh pabouee JaBICHUE TEIUIOHOCUTENS IEPBOro KOHTYpa.

[HOACHUTEJIbHOE 3AMEYAHUE

BerHHH IJInTa KOpIyca BBICOKOI'0O AAaBJICHUA PCAKTOpPAa OXBATbIBACTCA ITYHKTOM 1.2 xak
OCHOBHas, 3aBOJACKOI'0 M3rOTOBJICHUA, 4aCTh KOPITyCa BBICOKOI'O JaBJICHUA.

BHyTpennue wactm peakTopa (Hampumep, NOJJICPKUBAIOIINE KOJOHHBI W TUIUTHI
AKTUBHOW 30HBI M JPYrue BHYTPECHHUE YACTH KOPITyCca, HAIPABISIONINE TPYOBI IS
PETYNUPYIOIIUX CTEpXKHEW, TEMJIOBble SKpaHbl, IEPEropoiKH, TPYyOHBIE pPEIIETKH
aKTUBHOW 30HBI, IIACTHHBI AUddy30pa U T.1.) OOBIYHO ITOCTABISAIOTCS IOCTABIIUKOM
peakTopa. B HEKOTOPHIX Ciy4asx ompe/elieHHble BHYTPEHHHE OIMOPHBIC KOMIIOHEHTHI
BKITFOYAIOTCS B M3TOTOBJICHHWE KOPITyCca BBICOKOTO JABJICHUS. DTH MPEIMETHI SBISIFOTCS
JIOCTATOYHO BaXKHBIMU C TOYKH 3pCHHsI OC30MaCHOCTH M HAJC)KHOCTH SKCILIyaTallliH
peakTopoB (M CIIEJOBATENBbHO, C TOYKH 3PEHHUS TapaHTUHHBIX O0S3aTEIbCTB U
OTBCTCTBCHHOCTH ITIOCTAaBIIMKa peaKTopa), 4yTOOBl MX IOCTaBKa BHE paMOK OCHOBHOI'O
COTJIAIICHHS O MMOCTaBKE CaMOT0 peakTopa He craja Obl OOBIYHON MpakTukou. IloaTomy,
XOTS OTHENbHAs TOCTaBKa OTHUX YHHUKAIBHBIX, CIHEIHabHO TMpPEAHA3HAYSHHBIX W
MOTOTOBIIEHHBIX, BAXKHBIX, KPYMHBIX H JIOPOTOCTOSINUX IMPEAMETOB HE 00s3aTeNbHO
OyJeT paccMaTpHUBaThCS KaK BhITIAatomias u3 cepbl HHTEPECOB, TAKOH CIIOCO0 MOCTaBKU
CYHUTACTCA MAJIOBEPOATHBLIM.



1.3.

1.4.

1.5.

1.6.

1.7.

2.1.

ManuHbl IJISL 3arPy3KHU U BBII'PY3KHU PEAKTOPHOIO TOIJIMBA

Manwnmynstopaoe 000pyIOBaHUE, CIIEIUANBHO MpeIHA3HAYeHHOE WM TTOATOTOBICHHOE
JUTSI 3aTPy3KU WM WU3BJICUCHUS TOIUTMBA U3 SACPHBIX PEAKTOPOB, KaK OHU OIpPEACIICHBI B
myHKTe 1.1. BBIIE, KOTOpOE MOXKET HCIOJIB30BAThCS, KOTZIA PEAKTOP HAXOTUTCS TIOX
Harpy3ko, wmm  oOJamaeT  TEXHWYECKUMH  BO3MOXHOCTSAMH  UISI  TOYHOTO
MMO3UIIMOHUPOBAHUS ~ WJIM  OPUCHTHUPOBAHWS,  IMO3BOJLIIONIMMHU  IMPOBOJIWUTH  HA
OCTaHOBIICHHOM PEaKTOPE CIIOKHBIC Pa0OThI MO MEPerpy3Ke TOIUIMBA, MPH KOTOPBIX
O0OBIYHO HEBO3MOXKHBI HEMIOCPEICTBEHHOE HAOIFOICHUE FITH IPSMOM TOCTYTI K TOTLTUBY.

PeaRToprle YHpaBJadoumiue CTEPKHU

CTep)KHI/I, CIICUaJIbHO MPE€AHA3HAYCHHBIC MWW IIOATOTOBJICHHBIC [JIA YIIPaBJICHUA
CKOPOCTBIO p€aKIMU B AACPHBIX PCAKTOPAX, KaK OHU ONPCACIICHLI B ITYHKTC 1.1. BEIIIIE.

I[MTOACHUTEJIBHOE 3AMEYAHUE

Croma xe BKJIKOYAarOTCA, IMOMHMO 4YacCTH, IIOTJIOIIAOIIEH HeﬁTpOHBI, €C OIIOPpHBIC H
IMOABECHBIC KOHCTPYKINH, €CJIN ITOCTAaBKa IIPOMU3BOAUTCA pa3aCiIbHO.

PeaKToprle prﬁbl BBICOKOI'O JaBJICHUSA

TpyOsl, KOTOpBIE CHENHMANBHO MPEAHA3HAYEHBI WM IMOJIOTOBJICHBI sl Pa3MEIICHUS B
HUX TOIUIMBHBIX 3JIEMEHTOB U TEIJIOHOCHUTENS MEPBOTO KOHTYpa B peakTopax, Kak OHH
ompeneneHpl B myHKTe 1.1. BbIme, mpu pabouyeMm naBieHWW, TpeBbimaromiem 5,1 Mlla
(740 dyHT/KB. mI0¥IM).

upxonueBbie TPYObI

TpyObl umu cOopku TpyO W3 METaLUTUYECKOTO IMPKOHMS WM €ro CIUIAaBOB, MO BECy
npesbimaronye S00 Kr B TedeHne Jr00ro 12-MecsigHOTOo Mmeprojia, KOTOPHIE CIISIIHAEHO
MpeTHA3HAYCHBI WM TIOATOTOBJICHBI JIJII HCIIOJIb30BAaHHMS B peakTopax, Kak OHH
orpeieeHbI B MyHKTe 1.1. BBINIE, U B KOTOPBIX OTHOIICHHUE TI0 BeCy radyHuUs K IUPKOHUIO
menbie uem 1:500.

Hacocbl nepBoro KoHTypa TenJoHOCUTeJIsI

Hacochl, cnenmanpHO TIpenHA3HAYCHHBIE WM TOATOTOBJICHHBIC IS TOIJICPKAHHS
MAPKYJSIITAN  TETUIOHOCHTEIS TIEPBOTO KOHTypa SACPHBIX pPEaKTOpOB, KaK OHH
ompeseNeHsl B myHkTe 1.1. Boile.

I[NTOACHUTEJIBHOE 3AMEYAHUE

CHGLII/IB.J'H:HO NpEAHA3HAUCHHBIC WM IMOATOTOBJICHHBIC HACOCBI MOIYT BKIIFOYATbh
CJIOJKHBIC, YILIOTHCHHBIC i MHOT'OKpaTHO YIUIOTHCHHBIC CHUCTCMbI JJIA
npeaAOTBpalICHNUA YTCUYKU TCIIJIOHOCUTCIIA MEPBOTO KOHTYpa, I'CPMETHYHBIC HACOCBI U
HacoChl C CHCTCMaMH I/IHepL[I/IaJ'ILHOI\/'I MAacChl. OJTO OIIpeACJICHUEC KacacTCiad HACOCOB,
ATTCCTOBAHHBIX I1O KJIACCY NC-1 nm 3KBUBalCHTHBIM CTaHAapTaM.

Hesinepnble MaTepuanbl A1 peakTOpPOB
HeliTepuii u TsxKeaa BOAA

Heiitepwii, Tsoxenast Bofa (OKHUCh JeiTepusi) u J1000e APyroe coeNuHEHHe JeUTepHs, B
KOTOpPOM  OTHOIIEHWE JielTepuss K aromaM Bojopoaa mpesbimaer  1:5000,
MIpeHA3HAYCHHBIC JJIs MCIIONB30BAHUS B SICPHBIX pEaKTOpax, KaKk OHHU OIMpPEICTICHBHI B
myHkTe 1.1. BbIme, B KomudecTBax, npesbimaromux 200 KT aToMoB edTepus UIst JTF000i
OJTHO¥ CTpPaHBI-TIOIYYaTENsI B TCUEHUE JIFO00TO 12-MeCcSIHOTO TIepruoaa.



2.2

SnepHo-uncTelii rpapuT

I'padut, nMeromuil CTeeHbh YUCTOTHI BHIINIE S-MUJUIMOHHBIX OOpHOTO 3KBUBAJICHTA, C
TUIOTHOCTBIO Gombine deM 1,50 r/cM’, mpeHa3HAYEHHBIH [T HCTIOTb30BAHMS B SACPHBIX
peakTopax, Kak OHHM ONpejAesicHbl B MyHKTE 1.1 BBIIIE, B KOJIMYECTBAX, MPEBBIIIAOIINX
3x 10* kr (30 MeTpHYeCKUX TOHH) IS JIIO6OI OXHOM CTPAHBI-MONYYaTeNs B TCUCHHE
JI000r0 12-MeCSYHOro Nepuoa.

IMPUMEYAHUE

I[J'IH ueneﬁ 9KCIIOPTHOI'O0 KOHTPOJISL MPABUTCIIBLCTBO ONPCACIIACT, 6y,Z[yT JIX SKCIIOPTHBIC
napTun COOTBCTCTBYIOLICTO BBIIIICYKA3aHHBIM XaPAKTCPUCTUKAM Tpa(i)I/ITa
HCIIOJIB30BATLCA B AACPHBIX pPCAKTOPAX.

YcraHoBkM IS TepepadoTKH  O00JYYEHHBIX TOIUIMBHBIX  JJIEMEHTOB M
00opyaoBaHHe, CNIENHAIBLHO MPeIHA3HAYEHHOE WJIH MOAT0TOBJIEHHOE JIsl 3TOT0

BBOJHOE 3AMEYAHUE

[Tpn mepepaboTke OOIYyYSHHOTO SAEPHOTO TOIUIMBA IUTYTOHHH M YpaH OTHACISIOTCS OT
BBICOKOAKTUBHBIX IPOIYKTOB JETCHUS U IPYyTUX TPAHCYPAHOBBIX dJIeMEHTOB. [y Takoro
pas3zeneHusl MOTYT UCTIONIb30BATHCS Pa3MUHbIE TEXHOJIOTHYEeCKHe mpouecchl. OmHaKo co
BpeMeHeM Tiponecc "[lypekc" cran Hanbosiee pacnpoCTpaHEHHBIM U IPUEMIIEMBIM. DTOT
Ipolece BKJIOYAET PaCTBOPEHUE OOJIyUEHHOTO SJEPHOrO TOIUIMBA B a30THOM KHCIIOTE C
MOCIICTYIONIMM BBIJICJICHHEM ypaHa, IUTyTOHUS W TIPOAYKTOB IEJCHUS SKCTPAKIUeH
PacTBOPUTENEM C TIOMOILBIO TpUOyTHIIhOCc(haTa B OpraHnIecKoM pa3OaBHTEE.

TexHonmornyeckue Mmpouecchl Ha pa3nuyHbIX ycTaHoBKax Tuma "[lypekc" aHamoruyHbl U
BKITIOYAIOT: M3MEJbUueHHE OOJyUYCHHBIX TOIUTMBHBIX 3JIEMEHTOB, pACTBOPEHHE TOIUIMBA,
9KCTPAKIMIO PACTBOPUTEIEM M XPAHEHHE TEXHOJIOTMYECKOM KHUIKOCTH. MOXET UMEThCS
Takke 00OpyJOBaHME AJISl TEIJIOBOM JEHUTpPAlMM HHUTpaTa ypaHa, KOHBEPCUM HHUTpaTa
IUTyTOHHS B OKHCh WJIM METall, a TAaKXKe 11 0OpabOTKH JKUAKUX OTXOZOB, COACPIKAIINX
NPOAYKTHl JENeHHs, OO MOoIydeHHs (GOpPMbI, HPUTOTHONW [UIA NPOJOKUTEIHHOTO
XpaHeHusT WM 3axopoHeHus. OOHaKO KOHKPETHBIE THIBI M KOH(pUryparus
000pYAOBaHMS, BBHIMONHSIOMIEIO 3TH (QYHKIUH, MOTYT pa3iu4aThCsl Ha Pa3IMYHBIX
ycranoBkax Tuma "I[lypekc" mo HECKONBKHM MPUYMHAM, BKIIOYAS THIBI U KOJIHYECTBO
OOJIy4eHHOTO SIEpHOTO TOIUIMBA, MOJUIeKAIIero mepepaboTke, W MpeanojaraeMbli
MPOLIECC OCAXKIEHHUS H3BJICKAEMbIX MATEPUANIOB, a TAKKE MPUHIMIBI 00ECIeUYEHUS
0€30I1aCHOCTH M TEXHHUYECKOIO OOCHY>KMBAaHUS, MNPHUCYILHME KOHCTPYKLMH IaHHOH
00CTaHOBKH.

"VcraHOBKa i mepepabOTKH  OOJMYYEHHBIX TOIUIMBHBIX 3JIEMEHTOB" BKIIOYAET
000pylOBaHHE€ M KOMIIOHEHTHI, KOTOPHIE OOBIYHO HAXOMATCS B TNPSAMOM KOHTAaKTe C
OOJy4eHHbIM TOIUIMBOM M OCHOBHBIMH TEXHOJOTHUYECKHMH MOTOKAaMHU SAEPHOTO
MaTepHaia U NPOAyKTOB JEJICHUs, U HETIOCPEICTBEHHO yNPABIIIOT UMHU.

OTH HpOoUECcCH], BKIOYAs MOJHBIE CHCTEMbI AJsl KOHBEPCHUHU IUIYTOHHS M MPOU3BOICTBA
METaJUTNYECKOTO Iy TOHUS, MOTYT OBITh WACHTH(GULIUPOBAHBI 10 MEpaM, IPUHUMAEMbIM
JUId TIPEAOTBPALIEHHUS OINAcHOCTEH B CBA3M C KPUTHYHOCTBIO (HAmpuUMep, Mepami,
CBSI3aHHBIMH C T€OMETpHeii), 00IydeHueM (HarmpuMep, MyTeM 3allUThl OT OOJIyYeHHS) U
TOKCHYHOCTBIO (HaIpUMep, MEPaMU TI0 yIEPKaHHIO).
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[IpenMeTsl 00OpyIOBaHMS, Ha KOTOPBIC, KaK CUMUTACTCS, PACIPOCTPAHSACTCS 3HAUYCHHE
¢pa3sl " 00OpyIOBaHWE, CIENUAIBHO MpeJHa3HAYEHHOE WJIM IMOATOTOBJICHHOE" IS
mepepadOTKH 00TyUEHHBIX TOTUTUBHEBIX 3JIEMEHTOB, BKIIOYAIOT:

MaiuHbI 1J1 pyOKH 00,1y4eHHbIX TOIUIMBHBIX 3J1eMEHTOB
BBOJHOE 3AMEYAHUE

OT0 000pyIOBaHHWE WCIONB3YeTCS JUISI BCKPBITHS OOOJIOYKH TOIIMBA C  IIEJBIO
MOCIEYIONIET0 pacTBOpeHHs OOJIyUYeHHOTO siIepHOTO MaTepuaia. Kak mpaBwmio,
UCTIOJIB3YIOTCS CIICUANTBHO TpeHa3HAUCHHbIC, CKOHCTPYHUPOBAaHHBIC I PyOKH MeTalia
YCTPOMCTBA, XOTS MOXET KCIOIb30BAThCS M 0Oliee COBEPIICHHOE O00O0PYIOBaHHE,
HarpuMep Ja3ephl.

JucranumonHo ympasisieMoe 00OpYyIOBaHHE, CIELHUAIbHO MPEIHA3HAYCHHOE WU
IOATOTOBJIEHHOE JJIsI HCIOJAB30BAHUS HAa YCTaHOBKE IO mepepadoTke, Kak OHa
ompejenieHa BbIIIE, A PE3KH, pyOKH WM Hape3Ku cOOPOK, MyYKOB WIIM CTepyKHEH
00JIy4eHHOTO SAAEPHOTO TOIIUBA.

ducconabBepbl
BBOJIHOE 3AMEYAHUE

B nucconmbBeprl 0OBIYHO TOCTYyHaeT HM3MEJIbUEHHOE OTpaboTaBiiee TOIUIMBO. B 3THxX
0e30macHBIX C TOYKM 3PEHHS KPUTHUYHOCTH pe3epByapax OOJy4YCHHBIH SACPHBIH
MaTepuaid pacTBOPAETCS B a30THOM KHUCIOTe, M OCTamoLMecs 00pe3kd 000I09eK
BBIBOASATCS U3 TEXHOJIOTMYECKOTO MOTOKA.

BesomacHple ¢ TOUKH 3peHHS KPUTHIHOCTH pe3epByaphl (HalmpuMmep, Majoro JuamerTpa,
KOJIBLIEBBIE WJIM TIPSMOYTOJIBHBIE pPe3epByaphl), CIHEIHAIbHO TNpeAHa3HauYeHHBIE WIH
MOATOTOBIIEHHBIE JUIA WCIOJNB30BAaHUS Ha YCTaHOBKE 10 TiepepaboTKe, Kak OHH
OTIpe/ieTIeHbl BBINIE, /IS PACTBOPEHUS OOJIYyYEHHOTO SAEPHOTO TOIUIMBA, KOTOPHIE
CIOCOOHBI  BBIICP)KUBATH TOPAYYIO, BBICOKOKOPPO3UOHHYIO JKHIKOCTH M  MOTYT
JMCTaHIIMOHHO 3arpyKaThCsl M TEXHMYECKH 00CITyKUBAThCS.

IKCTPAKTOPHI U 000pyA0BaHNE /IS IKCTPAKIUH PACTBOPUTEIEM
BBOJIHOE 3AMEYAHUE

B 3KcTpakTOpBl ¢ pacTBOPUTENIEM TOCTYMAeT KaK pPacTBOP OOJyYEHHOTO TOILIMBA U3
JICCOJIBBEPOB, TaK W OPTaHUYECKUN PACTBOP, C MMOMOIIBIO KOTOPOTO Pa3NeNsiOTCs ypaH,
IUTyTOHHH ¥ TpOayKTHl naenerus. OOopymoBaHWE Uil SKCTPAKIMH PACTBOPHUTEIEM
OOBIYHO KOHCTPYHPYETCS TakuM oO0pa3oM, HYTOOBI OHO YIOBIIETBOPSUIO >KECTKUM
SKCIUTyaTallMOHHBIM TPeOOBaHUSAM, TaKHUM, KakK JUIUTCIBHBIA CPOK CIy»KObl 0e3
TEXHHYECKOTO OOCITYXMBAHHUA WM JIeTKasi 3aMEHSEMOCTb, MPOCTOTa B AKCIDIyaTallld U
YIPAaBJICHHH, a TAK)KE THOKOCTh B OTHOIIICHUH U3MEHEHUS apaMeTPOB Mmpoiiecca.

CriennalibHO TIpeHa3HAYEHHBIC WU MOATOTOBICHHBIE SKCTPAKTOPHI C PaCTBOPUTEIEM,
TakWe, KaK HacaJO4YHble WJIH IIyJbCAllMOHHbIE KOJIOHHBI, CMECHUTEIbHO-OTCTOIHBIE
anmnaparbl WK HEeHTPOOEKHBIE KOHTAKTHBIC allllapaThl IS UCTIOIb30BAHUS HA YCTAHOBKE
mo o0paboTke OOTYYEHHOTO TOIUIMBA. DKCTPAKTOPHI C PAaCTBOPHUTEIEM IOJKHBI OBITh
YCTOMYMBBI K KOPPO3WMOHHOMY BO3JECHCTBHIO a30THOM KHCIIOTBL. OJKCTPAaKTOPHI C
PACTBOPHUTEIEM OOBIYHO H3rOTABIMBAKOTCS C COOJIOJACHUEM YPE3BBIUAHHO BBICOKHX
TpeOoBaHul (BKJIIOYAs MPUMEHEHUE CICHUANBHBIX METOJOB CBapKH, HHCIIEKIUH,
obecrieueHe W KOHTPOJIb KadecTBA) W3 MaJOyTIEPONMCTHIX HEpPKABEIOIINX CTalleH,
TUTaHa, MUPKOHUA WJIN APYTHUX BBICOKOKaAYCCTBCHHBIX MAaTCPHUAJIOB.
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XuMHYecKHe pe3epByaphl VISl BbIAEP:KMBAHUS HJIU XPaHEHUS

BBOJIHOE 3AMEYAHUE

Ha »stame skcTpakuuu pacTBOpUTENIEM OOPa3ylOTCS TPU OCHOBHBIX TEXHOJOTHUYECKUX
IOTOKA JXKUIKOCTH. Pe3epByaphl Aisl BBIAEPKUBAHUSA WM XPAHEHUS MCIOJIb3YIOTCS B
JanpHeneld 00paboTke BceX TpeX HOTOKOB CIEIYIOLIMM 00pa3oM:

a) pacTBOp YHCTOrO A30THOKHCIIOIO ypaHa KOHIICHTPUPYETCS BEHIIApUBAHUEM U
MIPOUCXOIUT TPOIECC ICHUTPAITUH, TAC OH IMpEBpaIIacTcss B OKCHI ypaHa. DTOT
OKCH/JI TIOBTOPHO HCIIOJIE3YETCS B SJIEPHOM TOTUIMBHOM IIHKJIE;

b) pacTBOp BBICOKOAKTMBHBIX MPOIYKTOB JEJEHHUS OOBIYHO KOHIIEHTPUPYETCS
BBIIADUBAHMEM U XPAHWUTCS B BUAE KOHICHTPUPOBAaHHOM JKUAKOCTU. ITOT
KOHLIEHTPAT MOKET BIIOCIIEICTBUY POWTH BBIIApUBAHKE MU OBITH IpeoOpa3oBaH
B (OpMYy, IPUTOAHYIO [T XPAaHEHUSI WK 3aXOPOHEHHUS;

C)  pacTBOp 4YHMCTOIO HUTpaTa IIUIYTOHUS KOHLEHTPUPYETCS M XPAaHUTCS IO
MOCTYIUICHUs Ha AajbHEHIINE 3Tarbl TEXHOIOTHYECKOro npouecca. B gactHocTH,
pesepByapbl Ui BBIACPKMBAHUS WM XPaHEHHS PacTBOPOB  IUIYTOHHMS
KOHCTPYHPYIOTCSI TAKUM 00pa3oM, 4TOOBI M30€KaTh CBSI3aHHBIX C KPUTUYHOCTHIO
npo0iieM, BO3HUKAIONIMX B Pe3yJbTaTe M3MEHEHHH B KOHIEHTPALUH WIH (opme
JAHHOTO TIOTOKA.

CrienualibHO TIpeHa3HAUCHHBIC WM TOJATOTOBICHHBIC Pe3epBYyaphl JIs BBIICPKUBAHUS
WIN XpaHCGHUSA JJIs HWCIONB30BAaHUS HA YCTaHOBKE IO mepepaboTKe OOIydeHHOTO
TOIIJIUBA. Pe3epByapI)I IJId BBIACPKUBAHUA WKW XPAaHCHUA JTOJIKHBI OBITH YCTOP’I‘IHBBI K
KOPPO3MOHHOMY BO3JICHCTBUIO a30THOM KUCIOTHL. Pe3epByapsl /Uil BhIICPKUBAHUS HITH
XpaHEeHUs] OOBIYHO H3TOTABIUBAIOTCS W3 TAKHUX MATEPUANOB, KaK MaJOyTJICPOAUCTHIC
HEpKaBCIOIME CTalld, THUTAH WM [UPKOHUM WM JPYrHe BBICOKOKAYCCTBEHHBIC
Matepuanbl. Pe3epByapsl Ul BBIICPKMBAaHUS WM XPAHCHWsS MOTYT  OBITh
CKOHCTPYHPOBAaHBl TaKHUM OO0Opa3oM, UYTOOBI UX OKCIUIyaTalsi U TEXHHUYECKOoe
06CJ'IY)KI/IB3HI/IG IIPOU3BOJUINCH JUCTAaHIITMOHHO, u MOTYyT UMEThb CJICayromue
0COOEHHOCTH C TOYKH 3PEHHS KOHTPOJIS 32 SIICPHOW KPUTHUHOCTHIO:

1)  OOpHBII 3KBHUBAJICHT CTCHOK HJIM BHYTPCHHUX KOHCTPYKIUH PaBEH MO MEHBIICH
mepe 2%, mrbo

2)  UWIMHOPUYECKHE pe3epByapbl HMEIOT MaKCHUMalbHBIH  muamerp 175 mm
(7 mroiimMoB), TH6O

3)  TpAMOYTOJBHBIN WM KOJBIIEBOW pe3epByap MMEET MaKCHMANbHYIO HIHUPUHY 75 MM
(3 mroiima).

CucremMa KOHBEPCHHM HUTPATA IUIYTOHUS B OKCHL
BBOJHOE 3AMEYAHUE

Ha OonpmmMHCTBE YCTaHOBOK IO TiepepabOTKe 3TOT KOHEUHBIM MPOLECC BKIIOYACT
KOHBEPCHIO PacTBOpa HUTpaTa IUIyTOHHUS B JIByOKUCHh ILUIYTOHMSA. B 4MCIIO OCHOBHBIX
Omepalyii 3TOro mpouecca BXOIAT: XPaHEHHE M KOPPEKTHPOBKA HCXOIHOTO
TEXHOJIOTMYECKOTO MaTepuasia, OCaKACHHE M pa3leleHHE TBEpIOH U J>KUAKOH (asbl,
NpOKallMBaHWe, OOpalleHHe C NPOAYKTOM, BEHTWISALUSA, OOpalleHHe C OTXOJaMu |
yIpaBlieHHE IPOLIECCOM.
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3aMKHYTbIE CHCTEMbl, CHEIUAIbHO IpEIHA3HAYCHHBIC WM IOArOTOBJICHHBIC JUIS
KOHBEPCHH HUTpATa IUTyTOHUS B OKCHJ IUTyTOHUS, B YACTHOCTH, 00OPYIOBAaHHBIC TaKHM
o0Opa3oM, 4TOOBl M30eXKaTh NOCTIKEHHS] KPUTUYHOCTH W PaTUAIIOHHBIX IPQPEKTOB, a
TaKXe CBECTH K MUHUMYMY OIMaCHOCTH, CBSI3aHHBIE C TOKCUYHOCTBIO.

CucteMa KOHBEPCHM OKCH/IA MUIYyTOHUSA B MeTaJ
BBOJIHOE 3AMEYAHUE

OTOT mporuecc, KOTOPBIA MOXKET OBITh CBA3aH C YCTAHOBKOH IO MepepadoTKe, BKIOYAET
¢TopupoBaHHE IBYOKHCH IUIyTOHHS, OOBIYHO C NPHUMEHEHHEM BBICOKOAKTHBHOTO
¢TopHcTOro BOJOPOAA, C LIENbI0 MOTYYESHUS PTOPUAA TUTyTOHHS, KOTOPBIH BIOCIIEACTBUH
BOCCTaHABJIHMBACTCSI C TOMOIIBI0 METaJUIMYEeCKOT0 KaJbIMS BBICOKOW YHCTOTHI JIO
MOJYYEeHUS] METAIMYECKOTO IUTYyTOHHS W (Topuaa Kaiblus B BHJIE IJlaka. B uwmcio
OCHOBHBIX OIepallMii JaHHOTO Ipolecca BXOIAT: (ropupoBaHue (HampuMmep, C
NpUMEHEHHEM 000pyA0BaHMUs, COAEPIKALIEro 0IaropoAHble METAJUIbl WIIH 3aLUILICHHOTO
NOKPBITHEM W3 HHX), BOCCTaHOBJIEHHE MeTaula (HampuMep, ¢ I[PUMEHEHUEM
KEepaMHUYECKUX TUTJIEH), BOCCTAaHOBJICHHE IIJIaKa, 0OpalieHne ¢ MPOaYKTOM, BEHTHIISILNS,
oOpalieHue ¢ OTX0aMH U YIPaBJIEHUE IIPOLIECCOM.

3aMKHYTbIE CHCTEMBbI, CICIMATbHO TMPEAHA3HAUCHHBIC WM TMOJTOTOBICHHBIC JIJIS
MPOM3BOJCTBA METAUIMYECKOTO TUTYTOHHS, B YACTHOCTH, OOOpPYIOBAaHHBIC TaKUM
o0pa3oM, 4TOOBI M30€XkKATh OCTUKCHHS KPUTUYHOCTH M PATUANMOHHBIX 3PQPEKTOB, a
TaK)Ke CBECTH K MUHUMYMY OIIACHOCTH, CBSI3aHHBIE C TOKCHYHOCThIO.

YcTaHOBKM J1JIsl H3TOTOBJIEHUS TOIIHBHBIX 3JIEMEHTOB
"YcTaHOBKA IS H3TOTOBJICHUS TOIDIMBHBIX JIEMEHTOB" BKIIOUaeT 000pyIoBaHHE:

a) KOTOpO€ OOBIYHO HAaXOIUTCA B HEMOCPEICTBEHHOM KOHTAKTE C TEXHOJIOIMYECKUM
MOTOKOM SIICPHOTO MaTepHaja MM HEIOCPEACTBEHHO 00padaThIBaeT €ro, Milh ke
YIIPABJISIET UM, WIIH,

b)  KOTOpOE repMeTH3UpYyeT SACPHBIN MaTeprai BHyTPH 000JOUKH.

YcraHoBkM Il pa3esieHHsi HM30TONOB ypaHa M 00OpyI0BaHUe, KpoMme
AHAJTUTHYECKHX NPUOOPOB, CHEeNUATbHO NMpeXHA3HAYEHHOE WHJIM TOATOTOBJIEHHOE
JIJIS1 DTOTO

ITpeameTsl 00OpYMOBaHUSA, HA KOTOPBIC, KaK CUMTACTCS, PACIIPOCTPAHSCTCS 3HAYCHHE
¢bpazs "o0opynoBaHue, KpoMme AHAIUTUYECKUX puOOpOB, CHelUalIbHO
MpeIHa3HAYCHHOE WM MOATOTOBICHHOE" I pa3/ieICHUs U30TOMOB YpaHa, BKIIIOYAIOT B
ceOlst:

T'a3oBbIe ueHTpm])yrn " y3JIbl U KOMIIOHCHTBI, CIICHUAIBHO IPEeIHASHAYCHHbIC UJIH
MNOATOTOBJCHHbIC AJd UCITOJB30BAHUA B Ia30BbIX ueHTpml)yrax

BBOJHOE 3AMEYAHUE

I"azoBast ueHTpudyra 0OBIYHO COCTOUT U3 TOHKOCTEHHOTO(BIX) UINHAPA(OB) AUAMETPOM
or 75 MM (3 mroiima) mo 400 mm (16 mr0iiMOB) C BEpTHUKaJIbHON IEHTPANbHOM OCHIO,
KOTOphIH(e) momemieH(bl) B BakKyyM M BpamaeTca(l0Tcs) C BBICOKOH OKpY>KHOM
ckopocthio Topsmka 300 M/c wimm  Gomee. s MOCTMOXKCHHS OOJBINIOW CKOPOCTH
KOHCTPYKLHMOHHBIE MaTepHalbl BPALIAIOIIUXCS KOMIIOHEHTOB JOJDKHBI MMETh BBICOKOE
3HAYEHUE OTHOIICHHs MPOYHOCTH K IUIOTHOCTH, a POTOpPHAas cOOpKa W, CIeJOBaTeNbHO,
OTAETbHBIE €€ KOMIIOHEHTH JOJDKHBI M3TOTOBJISTHCS C BBICOKOH CTENEHBIO TOYHOCTH,
yroObl pazbasiaHC ObUT MHHHMAIBHBIM. B oTnmume or npyrux ueHtpudyr razoBas
neHtpudyra s oOoramieHHMss ypaHa ~HMMeeT BHYTPM  POTOPHOH  KaMephl
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Bpariaronyrocs(uecs) meperoponky(u) B GopMe Iucka M HEIOIBIKHYIO CUCTEMY TTOaqH
u otBoja ra3za UF6, cocrosimryro mo MeHbIIel Mepe U3 TpeX OTAEIbHBIX KaHAIOB, [BA U3
KOTOPBIX COCJMHEHBI C JIOMATKAMH, OTXO/SIIUMH OT OCH POTOpa K mepudepuiiHON JacTH
pOTOpHOI Kamephl. B BakyyMe HaXOAWUTCS TaKXKe psji BaXKHBIX HEBPAIIAOIIMXCS
OJICMCHTOB, KOTOPBIC, XOTA U UMCIOT OCO6YIO KOHCTPYKIHWIO, HE CJIOKHBI B U3I'OTOBJICHUN
1 HC U3TOTOBJIAIOTCA U3 YHHUKAJIBHBIX MaTCpHAJIOB. HeHTpI/Iq)}/)KHaH YCTaHOBKa, OJHAKO,
TpeOyeT OONBIIOro YHCIAa STHX KOMIOHEHTOB, TaK YTO MX KOJIMYECTBO MOMKET CIYKUTh
Ba)KHBIM UHIUKATOPOM KOHEUHOTO MCIIOJIh30BAHUS.

Bpamarmmmuecss KOMIOHEHTHI
a) [TonHbIE pOTOpPHBIE COOPKH

ToHKOCTCHHBIC UWIWMHAPHI WIH PAI COCAMHCHHBIX MEXIy CO00i TOHKOCTCHHBIX
IUIUHAPOB, U3TOTOBIEHHBIX M3 OJHOTO WM 00JIe€ MaTepuajoB C BHICOKUM 3HAUCHHEM
OTHOIIICHUS TMPOYHOCTH K IDIOTHOCTH, ykazaHHelx B [IOSACHUTEJIBHOM
3AMEYAHUUN x Hactosmemy pazmeny. CoenuHeHHWe UWIMHIAPOB MEXIy Cc000it
OCYIIECTBIISIETCS TP TOMOIM THOKWX CHIB(GOHOB WM KOJEI, ONHCAHHBIX B YacTH
5.1.1.(c) Hmxke. CoOpaHHBIH POTOP UMEET BHYTPEHHIOIO(UE) MEPEropoIKy(¥) U KOHIICBBIC
y37bl, onrcanHbie B yacTsax 5.1.1.(d) u (e) Hwke. OmgHAKO MoJHAS COOpPKA MOXKET OBITh
MTOCTABJICHA 3aKAa3UYHUKY B YACTUYHO COOpaHHOM BHIC.

b) PotopHsie TpyOBI

CrnenuanbHO TpeAHA3HAUYEHHBIE WM IOATOTOBJICHHBIE TOHKOCTCHHBIC LMIMHAPHL C
tommuHo#i ctenku 12 mm (0,5 moiima) wiu MeHee, JuameTpoM oT 75 MM (3 mroiima) 1o
400 MM (16 mr0MOB), M3TOTOBJICHHBIC M3 OHOTO WM 0OOJee MaTepHaioB, MMEIOITUX
BBICOKOE 3HAaUYe€HHWE OTHOMIEHWS TMPOYHOCTH K  IUIOTHOCTH, yKa3aHHBIX B
[HOACHUTEJIBHOM 3AMEYAHUMU k HacTosmemMy paznemny.

c) Koms1ia mmm cumbhoHBI

KoMroHeHTsI, chenuaipbHO MpEeAHA3HAYCHHBIC WM IOATOTOBIEHHBIC [JIS CO3JaHUS
MECTHOH OITOPHI JJIsST POTOPHOM TPYOBI MIIM COSAMHEHUS psiia POTOPHBIX TPyO. CHITB(HOHBI
MIPEJICTABIIAIOT COOOW KOPOTKHE IHIUHAPHI ¢ TONMUHON cTeHku 3 MM (0,12 mroiima) nim
MeHee, ruaMeTpoM oT 75 mm (3 mroitma) mo 400 mm (16 qr0HMOB), IMEIONINX OIMH TOhP
Y U3TOTOBJICHHBIE U3 OJHOTO M3 MAaTEpUAaOB, UMEIOIIUX BHICOKOE 3HAYCHUE OTHOIICHHUS
MPOYHOCTH K IUIOTHOCTH, YyKazaHHeIXx B I[IOSCHUTEJIBHOM 3AMEYAHHUN «
HACTOSIIEMY pa3fely.

d) ITeperoponku

KomnonenTs! B popme aucka auamerpom oT 75 MM 10 400 MM (oT 3 mo 16 mroiiMoB),
CHelHaIbHO MpeJHa3HauYeHHbIE WM OATOTOBJICHHbIE /Uil YCTAHOBKM BHYTPHU POTOPHOU
TpyObl UEeHTpU(YTH C 1eJIbI0 HW30JUPOBATh BBIIYCKHYIO Kamepy OT TJIaBHOH
pa3IenuTeNbHOM KaMepbl M B HEKOTOPBIX CIydasx Jjs yIydlIeHHsS OUPKYJSAIUN Ta3a
UF6 BHyTpH I7aBHOH pa3aenuTeIbHON KaMephl pOTOPHOM TPyOBl M M3TOTOBJICHHBIEC W3
OIHOTO W3 MAaTepUaIOB, HMEIOIIUX BBICOKOE 3HAYCHUE OTHOMIEHUS TPOYHOCTH K
m10THOCTH, yYKazaHHBIX B [IOSICHUTEJIBHOM 3AMEYAHUMU k HactosiiemMy pasaerty.

e) Bepxane/HnKHIE KPBIITKA

KommnonenTsr B popme aucka auamerpom oT 75 mm (3 mroiima) mo 400 mm (16 mroitmoB),
CTHEeNUALHO TpPEAHA3HAUYCHHBIC WM MOJTrOTOBJICHHBIC TAKUM 0O0pa3oM, YTOOBI TOYHO
COOTBETCTBOBaTh UAMETPY KOHIIOB POTOPHON TPYyOBI M OJiarofaps 3TOMY YICpPKHBATh
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UF6 BHyTpH ee. OTH KOMIIOHEHTHI HCIOJB3YIOTCS ISl TOTO, 4TOOBI IOINEPKHUBATH,
yAEPKUBAaTh WM COAEpKaTh B ce0e KaKk COCTaBHYIO 4YacTb 3JEMEHTBl BEPXHEIro
NOJIUIUIHNAKA (BEpXHSAS KpBIIIKA) WIM CIYXKUThb B KadecTBE HECYLIEH YacTH
BpAILAIOUINXCS DJIEMEHTOB D3JIEKTPOABHUraTeNs M 3JEMEHTOB HIKHETO IOALIMITHUKA
(HWKHAS KpBIIIKA), ¥ M3TOTOBJSIOTCS M3 OJHOTO M3 MaTepHalioB, UMEIOIIUX BBICOKOE
3Ha4YeHHE OTHOIIEHHS NMPOYHOCTH K IJIOTHOCTH, ykaszaHHBIX B [IOSCHUTEJIBHOM
3AMEYAHUNMU k HacToOsAIIEMY pa3feny.

MOSACHUTEJIbBHOE 3AMEYAHUE
J1st Bpamaromuxcsi KOMIOHEHTOB HEHTPU(YT UCTIONB3YIOTCS CISAYIOIINE MaTePUAIIHL:

a)  MapTeHCHUTHOCTApEIOIINE CTATH, UMEIOHEe MAKCUMAJIBHBIH Mpees MPOYHOCTH Ha
pactsmkenne 2,05 x 10° H/m? (300 000 dynT/KB. mroitm) mim Goee;

b)  aIIOMHHHMEBBIC CIUIABBI, HMMEIONINE MAKCHMAJIbHBIMH TIpefen TMPOYHOCTH Ha
pactskenne 0,46 x 10° H/m® (67 000 dyHT/KB. mioiim) mimm Goree;

c) BOJIOKHUCTBIE (HUTENOJO0HBIC) MaTEepPHalbl, MPUTOJIHBIC JJIS HCIIOJNB30BAHUS B
KOMITO3UTHBIX CTPYKTYpax M UMEIONIUE 3HAYCHUS yACTLHOTO MOAYJS yIPYyTOCTH
12,3x 10° M man Gomee M MAaKCHMATBHOrO YACIBHOTO IpeieNna MPOYHOCTH Ha
pactsokenne 0,3 x 10° M wmm Gomee ("yaemasHbIf MODyih ympyroctu" — 5TO
Moayias IOura B H/Mz, JICJICHHBIA Ha YJENbHBIA BEC B H/m® ; "MakCUMaIbHEIN
yIENbHBIA Ipenea NPOYHOCTH Ha pacTsLKeHHe" — 3TO MaKCUMAalbHBIA Mpeaen
IIPOYHOCTH HA PACTSKCHUE B H/M’, neneHHbIi Ha YIEJbHBIN BEC B H/M3).

CraTnyeckne KOMIOHEHTHI
a) TToAIIMIIHUKY ¢ MArHUTHOM MOIBECKOH

CrnenuanbHO TNpenHa3sHAYEHHbIE WM  IOJATOTOBJICHHBIE IIOALIMIIHUKOBBIE  Y3JIbI,
COCTOSIIIME M3 KOJIBLIEBOIO MarHMTa, IOABELICHHOr0 B 00oiiMe, coaepKaleil
nemngupyoomyo cpeny. OOoiima wusroroBisieTca u3 croiikoro k UFg matepumana
(cm. ITOACHUTEJIBHOE 3AMEYAHUE k pasnemy 5.2.). Maraur coenunsierca ¢
MOJIFOCHBIM HAKOHEYHWKOM WM BTOPBIM MAarHuTOM, YCTaHOBJICHHBIM Ha BEpXHeEH
KpBIIIKe, omucaHHOW B pazuene 5.1.1.(e). Maraut MoxeT uMeThb (GopMy Kombla c
COOTHOLIEHWEM MEXAy BHEUIHMM W BHYTPEHHUM JIUAMETPaMH, MEHBIIUM WM
paBHbIM 1,6:1. Maraut MoXeT wuMeTb (opMy, OOECIEUHBAIONIYI0 HAYaIbHYIO
nponuriaemocts 0,15 I'a/m (120 000 emuaun; CI'C) wim  Gornee, WM  OCTATOYHYIO
HaMarHU4eHHOCTh 98,5% unu Oonee, WK MpoW3BeAEHNE WHAYKIMH HA MaKCHMAIbHYIO
HanpspkeHHOoCTh moisi  Goee 80 kJk/m® (107 T'c.D). Kpome OGBIYHBIX CBOWCTB
Marepuaia, HeoOXOIUMBIM TIPEIBAPUTEILHBIM YCIOBUEM SIBISIETCSI OTpaHHYCHUE OYCHb
ManeiMu orryckamu (menee 0,1 MM mmu 0,004 qroiiMa), OTKIIOHEHUS MarHUTHBIX OCEH OT
TreOMETPUYECKUX Ocel HiIi obecriedyeHrne 0co00i rOMOT€HHOCTH MaTepualia MarHuTa.

b) Hoammmankw/ neMmdepst

CriennanpHO NpenHa3HaYeHHbIE UM MOATOTOBJIEHHBIE MOAUIMITHUKY, COJEpKaIlne y3el
OCB/YIJIOTHUTENILHOE  KOJBLO, CMOHTHPOBaHHBIH Ha gemmdepe. Ocb  OOBIYHO
MpeCTaBIsIeT COO0H Ball U3 3aKaJCHHOW CTall C OJHUM KOHIIOM B (opMe momycdepsl, 1
CO CpPEICTBAMH IOJCOCTUHEHUS K HIKHEH KPBIIIKe, ONMMCaHHON B pasmene 5.1.1.(e), Ha
npyrom. Bai, ogHako, MOKeT OBITh COENWHEH C THAPOJUHAMHUYECKUM TOIIIAITHUKOM.
Kompo wumeer ¢opmy Tabmerknm ¢ mnodychepuueckuM yrayOJeHHeM Ha OJIHOM
MOBEPXHOCTH. DTH KOMIIOHEHTHI YaCTO MOCTABIAIOTCS OTAENBHO OT AeMIdepa.
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¢)  MounekynspHble HACOCHI

CrienManbHO MpeTHA3HAYCHHBIC WM MOATOTOBICHHBIC WIHHIPHI C BHITOYCHHBIMH HIIH
BBIJIABJICHHBIMA BHYTPH CIHPaJbHBIMH KaHABKAMH W C BBICBEPJICHHBIMH BHYTpPHU
OTBepCTHSAMH. THIIOBBIMU pa3MepaMH SIBJISIOTCS CICIYIOIINE. BHYTPSHHUN TUAMETP OT
75 MM (3 mroiima) mo 400 mm (16 mroiimoB), TommuHa cTeHKH 10 MM (0,4 mroiiMa) wimm
Oonee, C JIWHOHM, paBHOW muamMeTpy wWiu Oojibire. KaHaBkm OOBIYHO WMEIOT
MIPSIMOYTOJILHOE TIOTIepedHoe ceueHue u riryouny 2 mum (0,08 mroitma) unmm 6oee.

d)  Crarops! aBurarenei

CrienuanbHO TpeHa3HauYeHHbIE WM TOATOTOBJICHHBIE CTaTOPHI KOJBIEBOW (POPMBI ISt
BBICOKOCKOPOCTHBIX MHOTO(ha3HBIX TUCTEPE3UCHBIX (mm PEaKTUBHBIX )
AJIEKTPOJIBUTATEIICH TIEPEMEHHOTO TOKA JUIsl CHHXPOHHOW pa0OThI B YCIIOBUSAX BaKyyMa B
nuana3zoHe vactor 600-2000 I'm u B nuamazone MmomHoctedl 50-1000 BA. Cratopsr
COCTOSIT U3 MHOTO(a3HBIX OOMOTOK Ha MHOTOCIIOHOM >K€JI€3HOM CEpIeYHHNKE C HU3KUMU
MIOTEPSIMH, COCTABIIEHHOM W3 TOHKHUX IUIACTHH, 00br9HO Tommuuoi 2,0 MM (0,08 mroitma)
WJIU MEHEe.

e) Kopmyca/mpuemuanku rieHTpudyra

KomnoHeHTHI, crienyanbHO MpeAHa3HauYeHHbBIE UIIH MTOATOTOBICHHBIE I Pa3MELICHHS B
HUX COOpKHM POTOpPHOH TpyOBl TazoBoi HeHTpudyru. Kopmyc cocTouT u3 KecTKoro
IWIHHIpa ¢ TommuHoN cTeHku 1o 30 mm (1,2 mroiiMa) ¢ mpenu3uoHHO 00paboTaHHBIMU
KOHI]AMH 11 YCTAHOBKH ITOANINITHUKOB M C OJHUM WM HECKONBKHMHU (IaHIIAMH IS
MoHTaxa. OOpaboTaHHBIC KOHIBI MMapPAUICIBHBI JPYTr IPYry W TCPIEHAUKYISPHBI
MpOJIONbHON ocu InHapa B npenenax 0,05 rpaxyca unu menee. Kopmyc MoxeT Takxke
MPENICTABIATE CO00M KOHCTPYKIIHIO SIMEUCTOTO THUMA IS pa3MEIeHHs B HEM HECKOJIBKUX
poTopHBIX Tpy0. Kopryca m3rotaBmuBaloTcs U3 MaTepHayioB, koppo3uecTorkux K UFg,
WJIU 3aIIUIIAI0TCS HOKPBITHEM U3 TaKUX MaTepUajoB.

f) JloBymiku

CriernanibHO TIpeAHa3HAYEHHBIE WIIM MOATOTOBIEHHBIE TPYOKH BHYTPEHHUM JHAMETPOM
1o 12 mm (0,5 groima) mist m3snedenus raza UFq u3 poTopHO# TpyOBI 0 MeTOLy TPYOKH
[Tuto (T.e. ¢ OTBEpCcTHEM, HANIPABICHHBIM HA KPYTOBOM IOTOK Ta3a B POTOPHOU TpyOe, K
MIPUMEPY, MOCPEICTBOM HM3TH0a KOHIIA PaTHalbHO PACIIONIONKEHHOW TPYOKH), KOTOPHIC
MOJKHO TIPUKPENUTH K IIEHTPAIbHON CHCcTeMe HU3BJIedeHHs Ta3a. TpyOKH M3TOTOBJIECHBI U3
MaTepuanoB, kopposzuecTodkux kK UFe, nam 3amumarorcs MOKPBITUEM W3 TaKUX
MaTEpHAIOB.

CrneuuanbHO NpeJHa3HAYeHHbIE WU OAT0TOBJIEHHbIE BCIIOMOraTe/bHble CHCTEMBbI,
o0opyaoBaHHEe M KOMIIOHEHTHI [Jis MCIHOJIB30BAaHUSI Ha Ta30leHTPUPYKHOH
YCTaHOBKe 110 000TaleHnI0

BBOJHOE 3AMEYAHUE

BcnoMorarenbHble  CUCTEMBI, 0O0OpyIOBaHHE M KOMIIOHEHTHI Ta30LEeHTPUQYKHOH
YCTaHOBKH IO OOOTAIICHHUIO MPEACTABIAIOT COO0M CHCTEMBI YCTaHOBKH, HEOOXOAUMBIE
nuis mopaun UFg B ieHTpudyry, 1715 CBSI3U OTACIBHBIX HEHTPUDYT MEXAY cOO0M C LETbI0
00pa3oBaHmsI KaCKaJ0B (MU CTYyIIEHEH ), 9TOOBI TOCTHYb 00Jiee BEICOKOTO 00O0TaIlEeHUS 1
u3zBneus "mpoaykt' u "xBocTthl" UF¢ w3 1eHTpudyr, a Takxke 00OpyAOBaHHE,
HeoOXoouMoe [UId NPUBEACHUs B JeWCTBHE LEHTpUPYr wWin A yHpPaBICHUS
YCTaHOBKOM.
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5.2.2.

5.2.3.

OO6pruH0 UF¢ ncnapsercst U3 TBEpAbIX BELIECCTB, IIOMEIEHHBIX BHYTPH IOAOTPEBAEMBIX
aBTOKJIaBOB, M NoJaeTcsi B ra3oobpa3Hoil ¢opme K ULeHTpudyram dyepe3 CHUCTEMY
KOJUIGKTOPHBIX TpyOompoBonoB kackaza. "[Ipogykt" u "xBocte" UFg, moctynaromme u3
ueHTpuyr B BHAE Tra3000pasHBIX IIOTOKOB, TaKKe MPOXOIAT 4Yepe3 CHUCTEMY
KOJUIGKTOPHBIX TPYOOTPOBOJIOB Kackaga K XOJOJHBIM JIOBYIIKaM (paboTaroImuM IpH
temmeparype okoso 203 K (-70°C)), r1e oHM KOHIEHCHPYIOTCS M 3aT€M IOMEINAIOTCS B
COOTBETCTBYIOIIME KOHTCHHEPHl IJIsI TPAHCHOPTUPOBKM MM XpaHEHHs. Tak Kak
YCTaHOBKa MO OOOTAIICHHIO COCTOMT W3 MHOTHMX ThICAY LEHTPU(YT, COOpaHHBIX B
KacKaJpl, CO3IAal0TCS MHOTOKUJIOMETPOBBIE KOJIJICKTOPHBIE TPYyOONPOBOABI KacKaloB C
ThICSIYaMH CBapHBIX IIBOB, IPUYEM CX€Ma OCHOBHOM YacTH UX COEIMHEHUI MHOTOKpPaTHO
noeropsiercsi. O0OpyIOBaHHE, KOMIOHEHTHI U CHCTEMBI TPYOOIPOBOIOB M3TOTOBIISIOTCS
¢ coOIrO/IeHHEM BBICOKHUX TPeOOBaHMI K BaKyyM-TUIOTHOCTH M YHCTOTE 00PaOOTKH.

Cucrembl Hoga4n/cucTeMBbl 0TBOAA "'MpoayKTa'" U "'XBOCTOB"

CHCI_II/IaJ'ILHO NpCAHA3HAUCHHBIC WJINW IMMOATIOTOBJICHHBIC TCXHOJIOTHYCCKUC CHCTCMBIL,
BKIIIOYAromime:

NHUTAIOINE aBTOKJIABbI (WM CTaHIMM), ucnonb3yemble 1t nogauu UFs B kackaasl
neatpudyr npu gasnennu a0 100 kla (15 ¢yHT/KB.O10IIM) ¥ IpH cKOpocTH | Kr/4
niu 0oJee;

JecyOnMMaTopsl (MJIH XOJIOJHBIE JIOBYIIKH), UCTIONb3yeMble aist BoiBeneHust UFg
u3 KackamoB npu agasneHun mo 3 klla (0,5 ¢dyrt/kB.moliM). [lecyOmumMaTopsr
criocoOHbI oxnakaarkes 10 203 K (-70°C) u narpeBatbes no 343 K (70°C);

cTaHuuu "mponykTa" u "XBocToB", ucmnonb3yemble i nepememienus UFg B
KOHTEUHEPHI.

Ora ycTaHOBKa, 00OpYJOBaHHE W TPYOOIPOBOJABI MOJHOCTHIO HM3TOTABIMBAIOTCSA U3
croikux k UF¢ MarepuanoB  wiM  3allMIIAlOTCS  TMOKPBITUEM U3  HHX
(cm. [IOSACHUTEJIBHOE 3AMEYAHUWE k panHOMYy pasmeny) ¢ COOMoeHHEM
BBICOKHX TPeOOBaHUH K BaKyyM-TNIOTHOCTH M YUCTOTE 0OPaOOTKH.

MaluuHHbIE CHCTEMBI KOJJIEKTOPHBIX prﬁOHPOBOIIOB

CriennasibHO TpeHAa3HA4YeHHbIE WJIM TOJATOTOBJICHHBIE CHCTEMBI TPYyOONpPOBOAOB U
KoJulekTopoB Uit yaepkanuss UFg BHYyTpHM HEeHTpU(]YXKHBIX KacKaJoB. JTa CeTbh
TpyOOIIPOBOJIOB OOBIYHO TPENCTABIAET cOo00i cucTeMy ¢ "TPOWHBIM" KOJIJIEKTOPOM, M
Kaxzasi LUEeHTpU(Yra COeAMHEHAa C KaKABIM W3 KoJuleKTopoB. CliemoBaTelbHO, cXema
OCHOBHOM 4YacTH HX COEAWHEHHS MHOTOKpaTHO moBTopseTca. OHa MOJHOCTHIO
nirotaBnuBaerca u3 croikux k UFs wmarepuanos (cm. I[NOSCHUTEJIBHOE
3AMEYAHUE k HacTosmeMmy pasaeny) ¢ COOJIOAEHHEM BBICOKHMX TpeOOBaHUM K
BaKyyM-IUIOTHOCTH M YHUCTOTE 00paboTKH.

Macc-cniekTpoMeTpbl/HCTOYHUKH HOHOB 1711 UF

CrienuanibHO TIpeTHa3HAYSHHBIE WM TIOJITOTOBJICHHBIE MarHUTHBIE WIIM KBaJIPYIOJIbHBIC
MAacCC-CIIEKTPOMETPBI, CIIOCOOHBIE IMTPOU3BOIUTH MPSAMOM OTOOP MPOO MMoTaBaeMOM MacCHl,
"mpoaykra" uiau "XBOCTOB" u3 ra3oBeix noTokoB UFg u oOnanaroniye mosHsiM HaOOpOM
CIIEIYIONIUX XaPaKTEPUCTHK:

1. yAenbHas pa3pelaroiias cnocooHOCTh 1o Macce cBhitie 320;

2. COoACPKAT HMCTOYHHUKKU HOHOB, HU3IOTOBJICHHBIC H3 HHUXpOMAa WJIM MOHECIA HWIIN
3alUIICHHBIC ITOKPBITUEM U3 HUX, WU HUKCIUPOBAHHBIC,
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5.3.

5.3.1.

3. coJiepKaT HOHU3AIOHHBIE UCTOYHHUKH ¢ OOMOApAMPOBKOM AIEKTPOHAMU;

4. COACPIKAT KOJUICKTOPHYIO CUCTEMY, IPUTOAHYIO JJISI U30TOIIHOT'O aHAJIN3a.
IIpeoGpa3oBaTein 4acTOTHI

[IpeoOpa3zoBarenn 4YacTOTHl (Takke H3BECTHBIE KaK KOHBEPTOPHI WM HHBEPTOPHI),
CHelMaJbHO TMpeJHa3HAuYe€HHBIE WM MOATOTOBIIEHHBIE JJI TUTAaHHS CTaTOPOB
JBHUTATE]eH, ONpeAeieHHbIX B mnoamyHkre 5.1.2.(d), Wi yacTu, KOMIIOHEHTHl |
moacOOpKM Takmx MpeodpazoBareneii 4acTOTHI, OOJaMalOIIMe TOJHBIM HA0OpPOM
CIIEAYIOIINX XapAKTEPUCTHK:

I. MHoroda3HbI# BeIX0[ B muana3one ot 600 mo 2000 I'm;

2. BBICOKast CTaOMIBHOCTH (CO cTabumnu3aruei yactotsl rydrie 0,1%);
3. HU3KHE HEIMHEWHBIC NCKaXeHus (MeHee 2%);

4. k03 urmenT moseznoro aedcTus cebitre 80%.

[NTOACHUTEJIBHOE 3AMEYAHUE

[lepeuncnenHoe BhIIIe OOOPYAOBaHHWE BCTYNAeT B HEMOCPEACTBEHHBIH KOHTaKT C
TexHoJorndeckuM razoM UF¢ uiam HEmocpencTBEHHO ymnpasisieT padoTod HeHTpudyr u
NPOXOKACHUEM Ta3a OT HEHTPUYTH K HeHTpU(yTe U U3 KacKajaa B KacKas.

Kopposuecroiikue k UFg maTepuanbl BKJIOYAIOT HEP)KABEIOLIYIO CTallb, AJIOMUHUH,
QTIOMUHUEBEIC CIUIABHI, HUKEJh WU CIUIaBhI, coaepxamue 60% u 6oyiee HUKEI.

CrennaJIbHO NIpeAHA3HAYCHHBIC WM NOATOTOBJICHHBIC COOPKH M KOMIIOHEHTHI JIst
HCI0JIb30BaHNs NMPH ra3oau¢@py3noHHOM o0orameHnn

BBOJHOE 3AMEYAHUE

I[pu razomuddy3noHHOM MeTole  pa3lielieHUs] HW30TONOB  ypaHa  OCHOBHOI
TEXHOJIOTHUECKONH COOpKOW SBJISETCS CHCIHAIBHBIN TOPUCTHIN Ta30muddy3noHHBIH
Oapbep, TEMJIOOOMEHHHUK [UIS OXJIAKIEHUS ra3a (KOTOpHIA HarpeBaeTcsi B Mpolecce
CKaTHs), YIUIOTHUTENbHBIE KJIANAHbl W  PETyJUpYIOIIMe KJamaHbl, a TakKxKe
TpyOonpoBoabl. Ilockonbky B ra3onud@y3uMOHHOW TEXHOJOTMH  HCIOJB3YETCS
mectudropucteiii ypan (UFg), Bce obopynoBaHme, TpyOONpOBOABI W IMOBEPXHOCTH
W3MEPHUTENBHBIX TMPUOOPOB (KOTOphIE BCTYMalOT B KOHTAKT C Ta30M) JOJDKHBI
W3rOTAaBIUBATLCSA U3 MATEPHAJIOB, COXPaHIIOMMX cTaOwibHOCTH Ipu KoHTakTe ¢ UFs.
l'azopn¢dysnoHHas yCTaHOBKA COCTOUT M3 Psila TaKUX COOPOK, TaK YTO UX KOJIMUYECTBO
MOJKET OBITh BaXKHBIM IIOKa3aTeJIeM KOHEUYHOT'O IIpeIHa3HAUCHHS.

I'azoaudgdy3nonnsie 6apbepbl

a) CrenmanbHO TpelHAa3HAYCHHbIE WM MOJATOTOBJIEHHBIE TOHKHE, TOPUCTHIC
¢usTpel ¢ pasmepom mop 100-1000-A (anrctpem), Tommusoi 5 mm (0,2 mroiima) umm
MEHBIIIE, a I TpyouaTeix ¢opMm amamerpoM 25 mMm (1 mroliM) WM MCEHBIIE,
W3TOTOBJICHHBIE W3 METAUIMUECKUX, ITOJIMMEPHBIX WJIM KEPaMUYECKUX MaTepHaloB,
kopposuectoiikux k UFg, n

b)  crmenuanbHO TOJTOTOBJICHHBIC COCAWHCHUS WM TOPOIIKH JJIsi WU3TOTOBIICHUS
TaKuX (1)I/IJ'IBTpOB. Takue COCAMHCHUA W TIOPOIIKMU BKJIHOYAIOT HHUKEIIb WM CIUIaBhbI,
conepxkamue 60% wnau 60Jee HUKETS, OKCH TFOMUHUS WK cTolikue K UF¢ momHOCThIO
(hTopupoBaHHBIE YTIIEBOJOPOAHBIE MTOTUMEPHI ¢ YUCTOTOH 99,9% nmm Gonee, pasmepom
yactur, MeHee 10 MKM ¥ BBICOKOW OJHOPOJHOCTBIO YACTHUI[ MO KPYMHOCTH, KOTOPBIC
CTEeNUALHO TIOATOTOBICHBI [T U3TOTOBICHUS ra30u((y3uoHHBIX 6GaphepOB.
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54.

Kameps! nuddysopos

CriennanbHO TpeHa3HAauYEHHBIE WM TOATOTOBJICHHBIE TEPMETUYHBIE IMINHIAPUIECKIC
cocyabpl nuameTpom Oornee 300 mm (12 mroiimoB) u jumHOM 6onee 900 MM (35 mroiiMoB),
WIH TPSIMOYTOJLHBIC COCYIIbI CPaBHHMBIX Pa3MEpPOB, UMEIOIINE OJIWH BIYCKHON W JBa
BBIITYCKHBIX MaTpyOKa, ITUaMeTp KaXIoro M3 KOTOpbix Oosee 50 MM (2 mroiima), st
MOMEIICHHUS B HHUX Ta30du((y3HOHHBIX 0aphepOB, M3TOTOBJICHHBIC M3 CTOHKUX K UFg
MaTepHaIOB WM 3allUIIEHHBIC TIOKPHITHEM W3 HUX, U MPEeIHA3HAYeHHbIEe I YCTaHOBKH
B TOPH30HTAIBHOM HJIM BEPTHKAIBHOM ITOJI0KEHUH.

Komnpeccopsl 4 ra301yBKuU

CrienuaiibHO TpeJHAa3HAUYCHHBIC WM TOATOTOBJICHHBIC OCEBbIC, IICHTPOOCIKHBIC WIIH
00BEMHbIC KOMITPECCOPBI, HITH Ta30QyBKH C MPOM3BOAMTEIBHOCTHIO HA BCOCE | M/MHUH
mwm ©Oonee UF¢ um ¢ gaBineHWeM Ha BBIXOJE [0 HECKOJNBKHX coTeH Klla
(100 ¢dyHT/KB. mr0itM), TIpeAHA3HAYCHHBIC IS OJTOBPEMEHHON JKCIDIyaTallud B Cpele
UFs ¢ snexTpoaBuraTesieM COOTBETCTBYIOIIEH MOIMHOCTH WM 0€3 HEro, a TakkKe
OTJIeNbHBIE COOPKH TaKUX KOMIIPECCOPOB U Ta30yBOK. DTH KOMIIPECCOPHI U Ta30yBKH
UMEIOT mepenan jaaeieHus oT 2:1 mo 6:1 u wmsroraBmuBaroTcs u3 croiikux kK UFg
MaTepUAJIOB WIIN TIOKPHIBAIOTCS UMHU.

YnjioTHeHHsI BPAIIAIONIUXCS BAJIOB

CHGHI/IaHBHO Npe€AHa3HAUYCHHBIC WM IMMOATIOTOBJICHHBIC BaKYYMHBIC YIIJIOTHCHHA,
YCTAHOBJICHHBIC Ha CTOPOHE IIOJa4YM M Ha CTOPOHC BbIXOJAa MJIA YIUIOTHCHUA Bala,
COCTUHSAIOMIETO POTOP KOMIIpECcOopa WIIM Ta30JyBKH C IIPUBOJHBIM IBHTraTeIEM, C TEM
yTOOBI 00ECIIEUNTH HAaACKHYIO TCPpMCTU3ALUTIO, ITPEAOTBPALIAIONIYIH0 HATCKAHUC BO3yXa
BO BHYTPEHHIOIO KaMepy KOMIIpeccopa MM ra3onyBKH, KoTopas HanonHeHa UFq. Taxue
YIIJIOTHCHUA 0OBIYHO MPOCKTUPYIOTCA Ha CKOPOCTb HATCKAHUSA 6y(1)epHoro ra3a MCEHEC
1000 cv’/mun (60 mroiiv’/Mung).

TenoooMennuku ajsa oxjaaxaenus UFg

CrenuanabHO npeHa3HaYeHHbIE WIH MOJITOTOBJICHHEIE TEII00OMEHHHKH,
W3rOTOBJICHHBIE U3 cTOWKHMX K UF¢ MaTepuanoB WM MOKPHITEIE HMHU (32 UCKIIIOYCHUEM
HepKaBeIolIel CTal), WIM MeIblo, WIM JIOOBIM COYETAaHHEM JTHX METAUIOB H
paccuuTaHHbIE Ha CKOPOCTh W3MCHEHHs JAaBJICHUS, OINPEICISIONIEro yTEYKy, MEHee
10I1a (0,0015 ¢ynT/%B. pmroiim) B wac mpu mnepenaxe gasieHus 100 klla
(15 ¢pynT/KB. MI0HM).

CrnenunajbHO NpeAHa3HAYEeHHbIEe WM MOAr0TOBJEHHbIE BCIIOMOraTeIbHble CHCTEMBI,
o0opyaoBaHMe M KOMIIOHEHTBHI JIsl HCHOJbL30BAHUA NpPpH Ta30au(Py3uoHHOM
o0orameHnu

BBOJIHOE 3AMEYAHUE

BcnomorarenbHble CHUCTEMbI, 000pyJIOBAaHHE W KOMIIOHEHTBI JJIs Ta30Au((y3HOHHBIX
YCTaHOBOK 10 OOOTalllEHUIO MPEACTABISAIOT COOOH CHCTEMBI YCTAaHOBKH, HEOOXOIUMBIC
st monadn UFg B razomndpy3uonHyI0 COOPKY, IUIS CBSA3M OTAEIBHBIX COOPOK MEKIY
co0oif 1 00pa3oBaHUs KacKaJoB (WM CTYNEHEW) C LENbI0 MMOCTEIIEHHOTO JOCTH)KEHUS
Oonee BBICOKOTO oOoramieHuss W u3BledeHus 'mpomykrta" u  "xBoctoB" UF, wu3
TU(Gy3UOHHBIX KaCKaZ0B. BBHy BRICOKOMHEPIIMOHHBIX XapaKTEPUCTUK AU(PPY3HOHHBIX
KackazoB J000oe TpephiBaHue HX pPabOTH, OCOOCHHO WX OCTAHOBKA, MPHUBOIAT K
Cepbe3HbIM TocencTBusaM. CienoBaTelibHO, Ha ra30audy3uoHHON yCTaHOBKE BaXKHOE
3HaUYCHHE WMEIOT CTPOTOE W TIOCTOSHHOE TOANEpKaHWe BaKyymMa BO  BCEX
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5.4.1.

5.4.2.

5.4.3.

TCXHOJIOTMYCCKHUX CHCTEMAX, aBTOMAaTH4YCCKas 3amura OT aBapHﬁ U TOYHOC
ABTOMATHU4YCCKOC PCTYJINPOBAHHUC IIOTOKA rasa. Bce aT0 MNPpUBOAUT K HCO6XOZ[I/IMOCTI/I
OCHAIICHUA  YCTAaHOBKHU OONBIIMM  KOJUYCCTBOM CIICHUAJIBHBIX  U3MCPHUTCIIbHbBIX,
PEryjiupyronux 1 yrnpabBiIdrOmIuX CUCTEM.

O6p11HO UF( ncnapsieTcs u3 MUIUHAPOB, TIOMEIIEHHBIX BHYTPU aBTOKJIABOB, U MOAAETCS
B razoo0pa3Hodi (opMe K BXOJHBIM TOYKAM UYEPe3 CHUCTEMY KOJUICKTOPHBIX
TpyOomnpoBoaoB kackana. "Ilpoaykr" u "xBoctel" UFs, mocrymaronue w3 BBIXOIHBIX
TOYEK B BHJE Ta3000pa3HbIX IIOTOKOB, IMPOXOMIAT 4Yepe3 CHUCTEMY KOJUICKTOPHBIX
TpyOOIIPOBOJOB Kackama JuO0 K XOJOMHBIM JIOBYIIKaM, JHOO K KOMIIPECCOPHBIM
CTaHIUsM, T/Ae razoo0pa3Hblii motok UFg cxmkaercs w 3areM momemiaeTcss B
COOTBETCTBYIOIINE KOHTEHHEPHI NI TPaHCHOPTHPOBKU WIW XpaHeHus. [loCcKONbKy
razonu(py3uoHHAs YCTaHOBKA 1O OOOTAIIEHUI0 UMEET OOJBIIOE KOJUYECTBO
ra3oau¢hy3uOHHBIX COOPOK, COOpPaHHBIX B KacKajbl, CO3[IAIOTCS MHOTOKHJIOMETPOBBIC
KOJUIEKTOPHBIC TPYOOTPOBOJBI KACKAZOB C ThICSYaMH CBAapHBIX IIBOB, MPHYEM CXeMa
OCHOBHOW 4YaCTH WX COEIWHEHWH MHOTOKpaTHO moBTopserca. (OOopynoBaHwme,
KOMIIOHEHTBI M CHCTEMBI TPYOOIIPOBOJOB H3TOTOBISIOTCS C COONOJEHHEM BBICOKHUX
TpeOOBaHMIA K BAKYyM-IZIOTHOCTH M YUCTOTE 00pabOTKH.

Cucrtembl nogayn/cucTeMbl 0TBOAA "'mpoaykTa’ u '"XBOCTOB"

CHeHI/IaJIBHO NMpEAHA3HAUYCHHBIC WJIM TIOATOTOBJIICHHBIC TCXHOJOTHYCCKUEC CHCTEMEI,
crniocoOnble padortats npu aasienun 300 [1a (45 GyHT/KB. ArOWM) MM MEHEE, BKIIIOYAS:

NHUTAIONINE AaBTOKJIABBI (WJIM CHUCTEMBI), Hcmosb3yemble musi momaun UFg B
razoauddy3noHHbIE KacKaIbl;

necyomuMaTophl (WM XOJIOAHBIE JIOBYIIKH), UCIIONIb3yeMble il BeiBeneHus: UFg
u3 razoandHy3MOHHBIX KacKaIoB;

CTaHIIMHU OXXWXKCHUA, IAC UF6 B ra3006pa3H0171 (bopMe N3 KaCcKaga CXKUMACTCA U
OXJIAXIACTCA OO0 KHUIKOI'O COCTOSHUA,

craHuy "mpoxaykra" WM "XBOCTOB", HWCIoNb3yemble mis mepemerienuss UFg B
KOHTEHHEPBHIL.

CucreMbl KOJJIEKTOPHBIX TPYOONIPOBOAOB

CrierualibHO TMpEJHA3HAYCHHBIC MM TIOJITOTOBJICHHBIE CHCTEMBbI TPYOONPOBOAOB U
CHCTEMBI KOJUIEKTOpoB [yt yaepxkanusi UFg BHyTpr Tazonnddy3HOHHBIX KackaaoB. JTa
CETh TPYOOIPOBOIOB OOBIYHO MIPECTABISET COOON crcTeMy ¢ "IBOMHBIM' KOJIEKTOPOM,
rJie KaKaas sueika CoeIMHEeHA ¢ KaXIbIM U3 KOJUIEKTOPOB.

BakyyMmHbIe cHCTeMbl

a) CrenuanpHO MpeIHa3HAYCHHbIC WM IOATOTOBICHHBIC KpPYMHbIE BaKyyMHBIC
MarucTpalid, BaKyyMHbIC KOJJIGKTOPHI M BaKyyMHBIC HACOCBHI IMPOHM3BOIUTEILHOCTBIO
5 v /mun (175 dyT/Mun) wu Gonee.

b) BakyyMHBIEe HacoOCHI, ClIeNUATBFHO NpeIHa3HAUCHHBIC Il paOOTHl B COJlepKalleH
UFs atmocdepe n M3rOTOBICHHBIE W3 ATIOMUHUS, HUKENS WIH CIDIABOB, COJNEPKAIINX
6onee 60% HUKENS WK MOKPHITHIE UIMH. DTH HACOCHI MOTYT OBITh MM POTAIMOHHBIMH,
WJIM TIOPITHEBBIMH, MOTYT UMETh BBITECHSIOIINE ¥ (DTOPUCTOYTICPOIHBIC YILDIOTHEHHS, a
TaKe B HUX MOTYT IPUCYTCTBOBATh CIIELUATBHBIC paboyre KHUIKOCTH.

13



5.44.

5.4.5.

5.5.

Cnelma.m)m,le CTONMMOPHBIC U PETYJIUPYIOINHUEC KJIAlTaHbI

CrnenmanbHO TIpeAHA3HAUCHHBIC I TOMTOTOBJICHHBIC PYYHBIC WM aBTOMATHUCCKHC
CTOIIOPHBIC M PETYJUPYIONINE KIalmaHbl CHIb(OHHOTO THIIA, H3TOTOBJICHHBIC U3 CTOHKUX
k UF¢ marepuanos, nuametpom ot 40 1o 1500 mm (1,5 no 59 mroiiMoB) 1isl yCTaHOBKH B
OCHOBHBIX ¥ BCIIOMOTATENbHBIX CHCTEMaX Ta3oaud@y3rMOHHBIX YCTAaHOBOK IIO
00OTaIICHHIO.

Macc-cnekTpoMeTpbl/HcTOYHUKH HOHOB 111 UF

CrienualibHO MpeTHA3HAYCHHBIC WM MTOATOTOBJICHHBIC MATHUTHBIC WIIM KBAJAPYIOJIBHEIC
Macc-CIEeKTPOMETPHI, CITOCOOHBIE MPOU3BOAUTH MPSIMOI OTOOP MPOO MOIABAEMOM MACCHhI,
"mpomykTta" mwin "XBOCTOB" M3 Ta30BBIX MOTOKOB UF¢ 1 00magaromniue motHeIM HabOpoM
CJICYIOIUX XapaKTePUCTHUK:

1. yIeNbHAs pa3periarolas ClioCOOHOCTh 0 Macce cBhImie 320);

2. COACPIKAT HUCTOYHHUKU HOHOB, HU3IOTOBJICHHBIC H3 HUXpPOMa WJIW MOHCIA HWIIN
3AIMUIICHHBIC ITOKPBITUEM U3 HUX, NN HUKCIIUPOBAHHBIC,

3. coJiepKaT MOHU3AI[MOHHBIC UCTOYHHUKY ¢ OOMOApAMPOBKOM AIEKTPOHAMU;
4. coJiepKaT KOJUIEKTOPHYIO CUCTEMY, IPUTOJHYIO [T M30TOITHOTO aHAIIN3A.

[NOACHUTEJIBHOE 3AMEYAHUE

[lepeuucnennoe Bblllie O0OPYMOBAaHHE BCTYMAeT B HEMOCPEACTBEHHBIM KOHTaKT C
TexHonornueckuM razoM UFg, mr00 HEmocpeicTBEHHO pEeryjupyeT MOTOK B Ipelenax
Kackana. Bce moBepxHOCTH, KOTOpPBIE BCTYHAOT B KOHTAKT C TEXHOJOTHYECKHM Ta3oM,
LIEJIMKOM HM3TOTaBJIMBatoTCs u3 croknx Kk UFg MaTepuanoB mim mokpeiBatoTcs uMH. st
Ieneld paslenoB, OTHOCANIMXCA K Ta3oaudQy3HOHHBIM YCTPOHCTBaM, MaTepHAIIbI,
koppo3uectoiikue K UFg, BKIIOUAIOT HEP)KaBEIOIIYIO0 CTajlb, alllOMUHUM, aTlOMUHUEBbBIE
CIUIaBbI, OKCHJ] QJIIOMUHUS, HUKEJb WU CIUIABBI, copepxaniue 60% wunu Oojiee HUKENS, a
takke croiikue Kk UFg mosmHOCThIO (hTOpUpPOBAaHHBIE YIIICBOAOPOIHBIC TOJIUMEPHI.

CHeIlI/IaJILHO HpeIlHZBHa‘leHHble HJIN NMOATr0TOBJECHHBbIC CUCTEMBbI, oﬁopynosaﬂne n
KOMIIOHCHTBI OJIA HUCIIOJIB30BaAaHUA Ha yCTaHOBKaX aBpO)II/IHaMH‘leCKOFO
odorameHnus.

BBOJIHOE 3AMEYAHUE

B mpormeccax aspommHamMudeckoro oborameHus cMmech razoobpasznoro UFg u merkoro
raza (BOJOpPOJ WJIM TEJH) CKUMAaeTcs M 3aTeM IPOIyCKaeTcs depe3 pa3Aelsioliye
AJIEMEHTHI, B KOTOPBIX H30TOMHOE pa3ielicHHE 3aBepIIacTCsl MOCPEICTBOM MOTYUYSHHS
OONBIIMX TIEHTPOOCSKHBIX CHJI TI0 TEOMETPHUH KPHUBOJWHEHHON CTEHKH. Y CITENTHO
pa3paboTaHbl JBa Ipollecca 3TOr0 THIA: MPOIECC COIUIOBOTO pa3feiieHHs W IPOLEcC
BUXpeBOM TpyOku. [lis o0OOMX TMpPOILIECCOB OCHOBHBIMU KOMIIOHEHTAMH KacKaja
pasaeneHus ABISIOTCS MHJIUHAPHYECKHE KOPITyca, B KOTOPBIX Pa3MeIleHbl CelHaIbHbIe
pa3fenuTeNbHbIe 3JEMEHTHl (COTUIa WM BUXPEBBIE TPYOKH), Ta30BBIE KOMIIPECCOPHI U
TEIUIOOOMEHHUKU JUIsl  yAalieHWss oOpasyrolierocs Npu  CxkaTuu  Teria.  Jlns
a’pOJIMHAMHUYECKAX YCTAaHOBOK TpeOyeTcss LEeNblid psAj TaKMX KacKaJoB, TaK 4YTO HX
KOJIMYECTBO MOXKET CHY)KHUTh BAXXHBIM yKa3zaTelleM KOHEYHOTO HCIOJIb30BAHMS.
ITockonbky B a’poauHaMuyeckoMm mpouecce ucrnonb3dyerca UFg, moBEpXHOCTH BCETO
o0opynoBaHusl, TPYOONPOBOJAOB M HM3MEPUTEIHHBIX MPHOOPOB (KOTOpPHIC BCTYMAIOT B
KOHTakKT C Ta30M) JIOJDKHBI H3TOTABIMBATHCS W3 MaTepUAIOB, COXPAHSIOIINX
ycroitunBocTh npu KoHTakTe ¢ UF.
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5.5.1.

5.5.2.

5.5.3.

5.5.4.

I[NTOACHUTEJIBHOE 3AMEYAHUE

[IepeuncieHHble B HACTOSIIEM pa3eiie AJEMEHTHl BCTYMAIOT B HEMOCPEACTBEHHBIM
KOHTaKT ¢ TexHoiormueckuM razoM UFg mibo HemocpencTBEHHO peryimpyroT MOTOK B
npeaenax Kackana. Bee moBepXHOCTH, KOTOPBIE BCTYMAIOT B KOHTAKT C TEXHOJIOTUUECKUM
ra3oM, LEJIMKOM M3roTaBIMBaIOTCA U3 cTOMkuX K UFs MarepuaoB, WM 3alllUILEHbI
MOKPBITUEM U3 TaKWX MarepuaioB. Jlms menmedt paszmena, OTHOCSAIIETOCS K DJIEMEHTaM
a’poaMHAMHYEecKoro oborameHus, kopposuectoiikue k UF¢ MaTepwanbl, BKIIOYAIOT
MeJlb, HEPKABEIOLYIO CTallb, aJIOMUHUM, aIFOMUHUEBbIE CIUIABbl, HUKEIb WU CIUIABHI,
comepxamue 60% wnm Oonee HuUKens, a Takke cTodkne K UFg TOTHOCTBIO
(hTOopUpOBaHHBIE YTIICBOJIOPOIHEIC TOJIUMEPHI.

Pa3neauteabHbIe comia

CrnienManbHO TIpeHA3HAUCHHBIC MM TOJTOTOBIICHHBIC pa3JelUTe]IbHbIe COIIa U HUX
cOopku. PasnenurenbHbIE COMIa COCTOST W3 IIENEBUIHBIX HM30THYTHIX KaHAJIOB C
panuycom m3ruda menee 1 MM (o0srano ot 0,1 10 0,05 Mm), kopposuectoiikux Kk UFg, u
MMEIOIINX BHYTPEHHIOI DPEXYIIYI0 KPOMKY, KOTOpas pas3lelisieT MPOTEKAaroUIui depes3
COIUIO Ta3 Ha IBE (PpaKuH.

Buxpesblie TpyOKku

CrenmanbHO TpeJHa3HAUYEHHBIE WM MOJTOTOBJIEHHBIE BUXPEBbIE TPYOKH U HUX COOpPKH.
BuxpeBbie TpyOKM HWMEIOT MNHIWHIPHYECKYIO WJIH KOHYcooOpasHylo  ¢opMmy,
W3TOTOBJICHBI W3 Koppo3uecTorknx kK UFg MaTepuanoB wiv 3allUIICHBI MOKPHITHEM U3
TaKUX MAaTepualioB U UMerT auamerp oT 0,5 cM 10 4 ¢M TpU OTHOIICHWH JUTHHBI K
muametpy 20:1 wim MeHee, a TakkKe OJIHO WWIM 00Jee TaHTCHIMAIBHOE BXOIHOC
otrBepcTHe. TpyOKU MOTYT OBITH OCHAIIICHBI OTBOJAMH COILUIOBOTO THIIA HA OJTHOM WJIH Ha
000uX KOHITaX.

I[MTOACHUTEJIBHOE 3AMEYAHUE

[IuTaTenpHbIN Ta3 MOCTYNAaceT B BUXPEBYHO pr6Ky 110 KacaTelbHOM ¢ OJJHOI'0 KOHIIa HJIAN
4Cpe3 3aKpyUNBAIOIIHNC JIOTIATKU UM Y€PEC3 MHOTOYUCICHHBIC TAHTCHIINAJIBHBIC BXOAHBIC
OTBCPCTUA BAOJIb Tp}I6KI/I

Kommnpeccopsl ¥ ra3onyBKH

CHGHI/IaHBHO NMpEAHa3HAYCHHBIC HJIUM IMOATOTOBJICHHBIC OCCBEIC, ]_[eHTpI/I(i)Y)KHI)Ie NI
00BEMHBIE KOMIIPECCOPHl MIIM Ta30AyBKH, M3TOTOBJICHHBIC W3 Koppo3uecTorkux k UFg
MaTepuaioB, WIH  3alHIeHHbIE MOKPBITHEM W3  TaKUX  MaTepuajoB,
TIPOM3BOUTENLHOCTBIO Ha BXoje 2 M°/MuH miu 6omee cMecn UFs M Hecymero rasa
(Bomopon uiu renuit).

INOSICHUTEJIbBHOE 3AMEUAHUE

Takue KoMITpeccophl ¥ Ta30AyBKH 0OBITHO UMEIOT Tiepenan aasieHus ot 1,2:1 mo 6:1.
YIoTHEeHHSI BPAINAIOIIUXCS BAJIOB

CrienManbHO TIpEHA3HAUCHHBIC WM MOJTOTOBJICHHBIC YIUIOTHEHHUS BPAIIAFOLIHXCSI
BaJIOB, YCTAHOBIICHHBIC HA CTOPOHE MOJAYM U Ha CTOPOHE BBIXOJA JUIs YIJIOTHEHHUS BaJa,

COEMHSIOIIEr0 POTOP KOMIIpEccopa WM POTOp ra30yBKH C IPUBOJHBIM JABUTaTENIEM, C
TeM 49YToObl O00eCHeunTh HAAEKHYI0 TepMETH3aIUI0, MPEJOTBPAIIAIONIYI0 BBIXO

15



5.5.5.

5.5.6.

5.5.7.

5.5.8.

TEXHOJIOTMYECKOTO ra3a WJIM HAaTeKaHuWe BO3AyXa WM YIUIOTHAIOLIETO Ta3a BO
BHYTPEHHIOIO KaMepy KOMIIpeccopa WM Ta30AyBKH, KoTopas 3anoiHeHa cMechio UFg u
HECYIIEro rasa.

Ten1000MeHHUKH AJIS OXJIAKACHUSA ra3a

CnenmanabHO NpeJHa3HaueHHbIE AN MMOATOTOBJIEHHEIE TEII000MESHHUKY,
HU3TOTOBJIEHHbIE U3 KOppo3uecTokux Kk UFs MaTepuanoB wiM 3allUIIEHHBIE TOKPHITUEM
U3 TaKUX MaTepUalioB.

Koxxyxu pa3nensiioniux 3j1eMeHTOB

CHCLIPI&J'H:HO NpCAHA3HAUYCHHBIC WM  IMOATOTOBJICHHBIC  KOXYXHU  PA3ACIISIIOIINX
OJICMCHTOB, U3IOTOBJICHHBLIC M3 KOppOBI/ICCTOI\/'IKI/IX K UF() MaTcpUuaioB UJIKU 3alIUIIICHHBIX
IMOKPBITUEM H3 TaKHX MATCPUATIOB, MJIA IOMCHICHUA B HUX BHUXPEBBIX pr6OK njim
Pas3aciuTCIIbHBIX COIICII.

I[NTOACHUTEJIBHOE 3AMEYAHUE

OTH KOXXyXH MOTYT NIPEACTAaBIATh COOOW IMIMHAPUYECKHE KaMepbl AuaMeTpoM Ooiee
300 MM u mHOM Oonee 900 MM WM TIPSMOYTOJIBHBIE KaMepPhl CPABHUMBIX Pa3MEpOB U
MOTYT OBITh NpEAHAa3HAYEHBl AJISI YCTAHOBKH B TOPH3OHTAIBHOM WM BEPTHKAJIHHOM
HOJIOXKEHUH.

CucreMbl mogavyu/cucTeMbl 0TBOAA "'mpoaykTa’ u '"XBOCTOB"
CrienianbHO TpeJHA3HAYEHHBIC WM TOATOTOBIICHHBIC TEXHOJIOTHYCCKUE CHUCTEMBI HITH
obopyaoBaHKe [T 00OTATUTENBHBIX YCTAHOBOK, M3TOTOBICHHBIC U3 KOPPO3UECTOMKHX K

UF6 MaTepUuajioB WIN 3allIUIICHHBIX ITOKPBITUEM U3 TAKUX MATCPHUAJIOB, BKIIFOYAIOMIUC:

a) MUTAOIINE aBTOKJIABBI, TICYM WA CUCTEMBI, UCHOJb3yeMble as nogaun UFg s
mporiecca oboraieHus;

b)  mecyOmumaropbl (WM XOJOIHBIC JIOBYIIKH), HCIOJb3yEMbIC IS BBIBEIACHUS
Harperoro UFg u3 mporecca oboramnieHus Juis OCIeAyIONIero nepeMerieHus;

c) CTaHIIMM OTBEP)KIEHUS WU OXIKEHUs, HCIoNb3yeMble A BeiBeneHus UFq u3
npouecca oborameHus myTeM cxatust u nepeBona UFq B KHUIOKYI0 WM TBEPIYIO
dopmy;

d) cTaHuuu "mpoaykra" miau "XBOCTOB", wcmonb3yemble s mepememenuss UFq B
KOHTEHHEPHI.

CucreMbl KOJUIEKTOPHBIX TPYOOIIPOBOAOB

CrierualibHO  TIpeHA3HAYEHHBIE WJIM TOJATOTOBICHHBIE CHUCTEMBl KOJUIEKTOPHBIX
TpyOOIIPOBOZIOB, M3TOTOBIEHHBIE U3 Kopposuectoiikux k UFg wmarepuanoB wumu
3al[UINCHHBIC TOKPHITUEM U3 TaKUX MaTepuanos, s yaepxkanus UFg BHyTpH
a’pOJIMHAMHYECKUX KacKaJoB. DTa CeTh TPYOONMPOBOJOB OOBIUHO IMPEICTABNISIET COOOU
cucTeMy C "MBOMHBIM" KOJIJIEKTOPOM, TJe KaKIBI KacKajg WM TPyMma KacKaJoB
COCIMHEHBI ¢ KaXKIBIM U3 KOJUIEKTOPOB.
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5.5.9.

5.5.10.

5.5.11.

5.5.12.

BakyymHbIe cuCTeMbI H HACOCHI

a) CrienmanbHO TIpeHA3HAYSHHBIE WM TOJATOTOBICHHBIE BaKyyMHBIE CHCTEMEI,
IPOM3BOIUTENLHOCTEI0 HA BXOAE 5 M'/MHH HIIM 0OJee, COCTOSIIME M3 BaKyyMHBIX
MarucTpaiei, BaKyyMHBIX KOJUIEKTOPOB M BAaKyyMHBIX HACOCOB, M IpeIHa3HAuYCHHBIC
1t paboThl B copeprkaniux UFg ra3oBeix cpenax.

b) BaKYYMHI)Ie HaCOChI, CIICHUAJIBHO NPCAHA3HAYCHHBIC WJIM MOATOTOBJICHHBIC JISA
pabothel B comepxkanuXx UFg Ta30oBBIX cpefax W M3TOTOBJICHHBIC M3 KOPPO3HUECTOUKHUX K
UF¢ MaTepuanoB Wid 3alUUICHHBIX MOKPBITUEM U3 TaKUX MaTrepuaioB. B aTux Hacocax
MOTYT HCIIOJIL30BAThCS (PTOPHUCTO-YTIEPOJHBIE VIUIOTHEHUS U CIENHalbHBIE pabodue
KUIKOCTH.

CrnenuajibHble CTONOPHBbIE U Peryjaupylomne Kiananbl

CrierualibHbIe MPEIHA3HAYCHHBIC WX TMOATOTOBJICHHBIC PYYHBbIC MM aBTOMATHYECKHE
CTOTIOPHBIE W PETYJIHPYIOIIHEe KIamaHsl CHIH(GOHHOTO THIIA, W3TOTOBJICHHBIE U3
kopposuectoiikux k UFg MaTepwinoB wnM 3amiuieHHbIE TOKPBITHEM W3 TaKHUX
MarepuanoB, auamerpom oT 40 mo 1500 MM and MOHTaka B OCHOBHBIX H
BCIIOMOTaTEIbHBIX CUCTEMAX YCTAHOBOK a3pOIMHAMUYECKOTO 00OTaICHHSI.
Macc-cneKTpoMeTpbl/ucTOYHUKHA HOHOB 1151 UFg

CrienuaibHO TIpeHa3HAUYCHHBIC WM MOJATOTOBJICHHBIC MArHUTHBIC WM KBAAPYIOJIbHbIC
MacC-CIEKTPOMETPHI, CTIOCOOHBIC POU3BOAUTH MPSIMOM 0TOOp MPod MoIaBaeMOi MacCHI,

"mpoaykra" mwiu "xBocToB" U3 ra3oBbIX MoTOKOB UFs 1 obnmamaromue moHEIM HaOOpOM
CIIEYFOIINX XapaKTePUCTHUK:

1. yaAeNbHas pa3peliaroiias CliocoOHOCTh o Macce cBbime 320;

2. COACPKAT HUCTOYHHUKKU HMOHOB, U3IOTOBJICHHBIC H3 HHUXpOMAa WJIM MOHEIA WU
3alIUIICHHBIC MOKPBITUEM M3 HUX, NJIM HUKCIIMPOBAHHBIC,

3. coJiep)KaT MOHU3ALMOHHBIC HCTOYHUKU C OOMOApIUPOBKON 3JICKTPOHAMY;
4. coJiepKaT KOJUIEKTOPHYI0 CUCTEMY, IPUTOJHYIO [UI H30TOITHOTO aHAJIN3A.
Cucremsl otnenenust UFg oT Hecymero raza

CrnenmanbHO MpeJHa3HAaYeHHbIE WM MOJATOTOBICHHBIE TEXHOJOTHYECKHE CHCTEMBI JUIS
otnenenust UFg oT Hecymiero rasa (BOAOpO/a UITH Telns).

[HOACHUTEJIBHOE 3AMEYAHUE

OTH CUCTEMBI TIpeAHA3HAYCHBI I coKpamieHus coaepxanus UFgs B Hecymiem rase 1o
OJTHOM YacTH Ha MUJUIMOH WJIM MEHEe M MOTYT BKIIFOUATh TaKoe 00OpYI0BaHUE, KaK:

a) KPHOTCHHBIE TEIUIOOOMEHHUKH M KpPHUOCENapaTopbl, CHOCOOHBIE CO37aBaTh
temnepatypsl -120°C wiu MeHee, Wi

b) OJIOKM KPHOTEHHOTO OXJIaKIEHHs, CIIOCOOHBIE co31aBaTh Temmeparypsl -120°C
WM MEHEe, NN
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5.6.

5.6.1.

c) OJIOKM pa3feNUTeNbHBIX COMeNl WM BHXPEBBIX TpyOok mns otmenenns UFg ot
HECYIIero ra3a, i

d) xonousie oByinku UFg, criocoOHble coznaBath Temneparypsl -20°C win MeHee.

CnenuajbHO MpeIHA3HAYEHHbIe WJIH MOATOTOBJIEHHbIE CUCTEMbI, 000PYJ10BaHUE U
KOMIIOHEHTBI JJIsl HMCIOJIL30BAHMSI HA YCTAHOBKAX XHMHYECKOT0 OOMeHa HJIH
HOHOOOMEHHOI0 000TraIeHus

BBOJHOE 3AMEYAHUE

HesnauntensHOe pasznuyue HW30TONOB ypaHa IO Macce NPHUBOAWT K HEOONBIINM
W3MEHEHUSIM B PaBHOBECHM XHMHUYECKHX PEaKLUUN, KOTOPbIE MOTYT HCIOJNb30BATHCS B
KaueCTBe OCHOBBHI JIJIsl pa3JIeIiCHUsT WU30TOMOB. YCIEIIHO pa3paboTaHO JBa Mpolecca:
KHUJIKOCTHO-KUIKOCTHBIN XUMHUUECKUH OOMEH U TBEPI0-KUIKOCTHBIH HOHHBIA OOMEH.

B mpomecce KHIKOCTHO-)KHUAKOCTHOTO XMMHUYECKOTO OOMEHa B IPOTHBOTOKE
INPOUCXOJUT B3aHMOJICHCTBHE HECMEIIMBAIOIIMXCS JKUAKMX (a3  (BOAHBIX WM
OpraHMUYEeCKHX), YTO MPHUBOIUT K 3PPEKTy KacKaTupOBAHMS THICSY CTaJUN pa3aeiIeHHS.
Bonnas ¢asa cocTout u3 xiopuua ypaHa B pacTBOpPE COJISTHOW KHCIIOTBI; OpraHUYecKast
¢daza cOCTOMT M3 OKCTpareHTa, COAEPKAILEro XJIOpUA YypaHa B OpPraHUYECKOM
pactBoputene. KoHTakTHBIMU (QUIBTpaMu B Pa3leIMTEILHOM KacKage MOTYT SIBISATHCS
KHJKOCTHO-)KUJKOCTHbIE OOMEHHBIC KOJIOHHBI (Takue, KaK WMITYJIbCHBIE KOJIOHHBI C
CeTYaThIMU TapeJKaMH) WIN XHUAKOCTHBIC IEeHTpH(]yKHbIE KOHTakTHBIE (MIbTpel. Ha
000X KOHIIaX pa3/eUTEIbHOrO Kackajga B LEJsIX oOecredeHHs peduirokca Ha KakIoM
KOHIIE HEOOXOAMMBI XUMHYECKHE NpEeBpaIIeHUs (OKHCICHHE M BOCCTAHOBJICHHE).
'nmaBHass 3agaya KOHCTPYKLIHUH COCTOMT B TOM, 4YTOOBI HE JOMYCTUTH 3arps3HEHUS
TEXHOJIOTHYECKHX TIOTOKOB HEKOTOPBIMH HWOHAMH METauIoB. B cBs3um ¢ 3TUM
UCTIONIB3YIOTCS  IJIACTUKOBBIE,  IOKPBHIThIE  IIACTUKOM  (BKJIOYash MNpPUMEHEHHE
(TOPHPOBAHHBIX YTIICBOAOPOJHBEIX IMOJIMMEPOB) W/WIHM TOKPHITHIC CTEKJIOM KOJIOHHBI U
TpyOOTIPOBOIBI.

B  TBepmO-KHOKOCTHOM HOHOOOMEHHOM  IIporecce oOorameHde  JOCTHraeTcs
NOCPEICTBOM  alacopOnuu/gecopOuny ypaHa Ha CHENUANbHOW, OYEHb OBICTPO
JeiicTByrome! MOHOOOMEHHOM cmone wuiu ajacopOeHTe. PacTBop ypaHa B CONSHOM
KHCJIOTE M JpYrHe XUMHUYECKHE pPEareHTbl IMPOIYCKAIOTCA Yepe3 IMINHIAPUIECKHe
oOoraruTenbHble KOJIOHHBI, COICpXKAlWe YIUIOTHEHHbIE cJon ajcopOenra. [l
NOJ/ICPKaHNsl HENPEPBIBHOCTH Mpoliecca HeoOxoauMa cucrema pedirokca B LEmAxX
BBICBOOOJKACHUS ypaHa U3 acopOeHTa OOpaTHO B JKUIKUN IOTOK, C TEM YTOOBI MOXKHO
ObUT0 coOpath "mpoaykr' W "XBOCTHI". OTO JOCTUTAETCS IYyTEM HCIOJIb30BaHHUS
MOJXOJISIINX XUMHUECKUX PEarcHTOB BOCCTAHOBJICHUS/OKUCIIECHHSI, KOTOPBIE MOTHOCTHIO
pEereHEepUpYIOTCS B Pa3leNIbHBIX BHEIIHUX TMETISAX M KOTOPbIE MOTYT YacTHYHO
PEreHepUpOBaThCS B CAMUX H30TONHBIX pa3[eNuTelbHBIX KOJOHHaX. llpucyrcrBue B
npoLecce TOpsSYUX KOHLIEHTPUPOBAHHBIX PACTBOPOB COJITHOW KHCIOTHI TpeOyeT, YTOObI
00opynoBaHHe ObUIO W3TOTOBJICHO M3 CHELUAIBHBIX KOPPO3UECTONKUX MaTEPHUANIOB HIIH
3aLIUIICHO MOKPHITUEM U3 TAKMX MaTEPUAIIOB.

KMAKOCTHO-KMIKOCTHbIE 00MEeHHbIe KOJOHHBI (XUMHYECKHIi 00MeH)
HpOTI/IBOTOLIHI)Ie KHUAKOCTHO-)KHUIKOCTHBIC 0oOMeHHEBIE KOJIOHHBI, HUMCIOIINC
MEXaHWYEeCKHI CHUJIOBOM BBOX (T.e. MMITYJIbCHBIE KOJIOHHBI C CETYATBIMH TapeiKamH,

KOJIOHHBI C TapeiKaMH, COBCPHIAIOIIHMMHU BO3BPATHO MNOCTYIIATCIbHBIC IABWIXCHUSA, U
KOJIOHHBI ¢ BHYTPCHHHUMH Typ6I/IHHLIMI/I CMGCHTGHHMI/I), CIICUaJIbHO MPEAHA3HAYCHHBIC
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5.6.2.

5.6.3.

WIA TONrOTOBIEHHBbIE [ OOOralmeHus ypaHa C HCIIOJIB30BaHMEM IIpoliecca
XUMUYecKoro oOmeHa. [yl KOppPO3MOHHOW YCTOWYMBOCTH K KOHLEHTPHPOBAHHBIM
pacTBOpaM COJISTHOM KUCIIOTHI 3TH KOJIOHHBI U MX BHYTPEHHHE KOMIIOHEHTHI H3TOTOBJICHBI
W3 TOAXONAIIMX  IUIACTHKOBBIX — MarepuasioB  (TakuX, Kak  (TOpUPOBaHHBIC
YIJIEBOJIOPO/IHBIE TONHMMEPHI) WM CTeKJa WM 3alllUIIEeHbl TOKPBITHEM U3 TaKHUX
MatepuanoB. KoloHHBI cripoekTHpoBaHbl Ha KopoTkoe (30 cexkyHa Wiu MeHee) BpeMms
MIPOXO’KACHUS B KacKaje.

HenTpudyxkupie KUAKOCTHO-KHIKOCTHbIE KOHTAKTHbIE (PUILTPbI (XHMHUYECKHIl
00MeH)

HentpudyxHpie  KUIKOCTHO-KUIAKOCTHBIE  KOHTaKTHbIE  (UIBTPHL,  CIEIHATBHO
MpeHa3HAYeHHbIE WM IOATOTOBJICEHHBIE Ui OOOTaIleHHs ypaHa C HCIOJIb30BaHHEM
mporecca XUMHYECKOTo oOMeHa. B Takux KOHTAaKTHBIX (UIBTpaX HCHOIB3YETCS
BpalleHue Ui IOIy4YEHHUs] OPraHUYeCKUX M KHUIKUX IIOTOKOB, a 3aT€M LIEHTPOOEKHas
cuna Ui pasgencHus ¢a3. s KOppO3HMOHHOH CTOWKOCTH K KOHIEHTPUPOBAHHBIM
pacTBOpaM  COJITHOW  KHCJIOTBI ~ KOHTAaKTHbIE  (DUIBTPBI  M3TOTABIMBAIOTCS M3
COOTBETCTBYIOIIMX  IUIACTHKOBBIX  MaTepuanoB  (TakuX, Kak (TOpHpPOBaHHEIE
YIJIEBOIOPO/IHBIE TOJUMEPHI) WM TOKPBIBAIOTCA UMH WM cTekioM. LlenTpudyxusie
KOHTaKTHbIE (PUIBTPBI CIPOCKTHPOBaHBI Ha KOpoTkoe (30 CekyHI WM MeHee) BpeMms
IIPOXO’KACHUS B KacKaje.

CucreMbl 1 000pya0BaHue 1JIsi BOCCTAHOBJIEHHS ypaHa (XMMHYECKUIl 00MeH)

a) CrienmanpHO MpeIHa3HaYCHHEIC 17001 ITOATOTOBJICHHBIC STYEHKU
SIEKTPOXUMUYECKOTO BOCCTAHOBJIEHHUS [UIs BOCCTAHOBICHUS ypaHa W3 OJHOTO
BAJICHTHOT'O COCTOSIHUSI B JIpyroe Ui o0oTraleHHus ypaHa ¢ MCIIOJNB30BaHUEM Ipolecca
XUMUYECKOTO oOMeHa. Marepuansl  si9€eK, HAXOMSIIMECS B  KOHTAKTE C
TEXHOJIOTHYECKUMH  PAacTBOPaMH, JTOTKHBI OBITh ~ KOPPO3MECTOMKHMH K
KOHIIEHTPUPOBAHHBIM PaCTBOPAM COJISTHON KHUCIIOTHI.

[NOACHUTEJIBHOE 3AMEYAHUE

Karomguelii oTcek s4elkuM HODKEH OBITH CHPOCKTUPOBAaH TaKUM 00pa3oM, YTOOBI
MPEeIOTBPAaTUTh TOBTOPHOE OKHCJIEHHE YypaHa J0 Oojiee BBICOKOTO BaJEHTHOTO
cocrostHus. [l ynepxaHus ypaHa B KaTOJHOM OTCeKe s4eiika MOXKeT HUMETh
HENPOHHIIAeMYyI0 IuaparMeHHyr0 MeMOpaHy, W3TOTOBIEHHYI0 U3 CIEIHAIBHOTO
KaTHOHHO-OOMEHHOr0 Matepuana. KaToJ COCTOMT W3 COOTBETCTBYIOIIETO TBEPIOTO
MPOBOJIHUKA, TAKOTO, KaK rpadur.

b) CrenuanbHO NpeAHa3HauUeHHbIE WIK MOATOTOBIEHHBIE CUCTEMBI AJI W3BJICUYEHUS
U™ U3 OpraHMYecKoro NOTOKA, PEryIHPOBAHHMS KOHLEHTPALMM KHCIOTHI M JUIA
3aIl0JIHEHUS SIYE€EK DJIEKTPOXUMHUYECKOTO BOCCTAHOBIICHMS Ha IIPOU3BOJCTBEHHOM
BBIXOJIE KacKaza.

[NOACHUTEJIBHOE 3AMEYAHUNE

OTH CHCTEMBI COCTOST M3 00OPYIOBAHMS YKCTPAKIMH PACTBOPHTENeM Juist otronku U™
W3 OpraHMYecKOrO MOTOKAa B JKUAKUH pacTBOp, 00OpYIOBaHMs BBHIIAPUBAHHS H/HIIH
JIpyroro oO0OpyIOBaHHSA U1 JOCTM)KEHUS DETYJIUPOBKH W KOHTPOJS BOJOPOJIHOTO
MOKA3aTellsl, M HACOCOB WM JPYIHMX YCTPOWCTB IIepeHOCa [UId 3alOIHCHHS SYEEK
JIEKTPOXUMHUYECKOTO BOCCTaHOBICHU. OCHOBHAS 3a/a4a KOHCTPYKIMH COCTOUT B TOM,
qro0Bl M30€XKaTh 3arpsA3HEHUs] MOTOKAa JKUIKOCTH HOHAMHM HEKOTOPBIX METaJlJIOB.

19



5.6.4.

5.6.5.

5.6.6.

CremoBarenbHO, T€ YacTH OOOPYZOBAHUS CHCTEMBI, KOTOPBHIC HaXOIATCS B KOHTAKTE C
TEXHOJIOTHYECKAM TIOTOKOM, H3TOTaBIMBAIOTCS W3 COOTBETCTBYIOIIMX MaTEPHAIIOB
(Takux, Kak CTeKIo, (TOPHPOBaHHBIE YIJICBOJOPOAHBIC MOJUMEPHI, CyIb(ar
nonudenuna, cynbpoH moauddupa M MPONHUTAHHBIM CMOJNOH TpaduT), WK 3alUIICHbI
MOKPBITHEM U3 TAKHX MaTEpHAJIOB.

CucTeMbl NOATOTOBKH NMUTAHUS (XMMHYECKHIT 00MeH)

Cneunaano MMpE€AHA3HAYCHHBIC HJIUM IIOATOTOBJICHHBIC CHUCTEMBI MJIsI IIPOU3BOJACTBA
NMUTATCIbHBIX PaCcTBOPOB XJIOpHUJA YpaHa BBICOKOM YHCTOTHI AL YCTaHOBOK IO
Pa3aACICHUIO U30TOIIOB YpaHa MECTOAOM XUMHUUYCCKOTI'O oOMcHa.

[NOACHUTEJIbBHOE 3AMEYAHUE

DTH CHCTEMBI COCTOST U3 000PYIOBAHUS IS PACTBOPEHUS, DKCTPAKIIMH PACTBOPUTEIIEM
H/WITH HOHOOOMEHHOTO 000PYIOBAHMS ISl OYMCTKH, a TAK)KE DIEKTPOIUTHUECKUX TUEEK
s Boccranosiaernst U™ mmm U™ B U™, B oTHX crcTeMax MPOM3BOIATCS PACTBOPHI
XJIOpHIIa ypaHa, B KOTOPBIX COJCPIKUTCS IUINb HECKOJBKO 4YacTell Ha MWLIHOH
METAJUTUYECKUX BKITIOYCHUH, TAKMX, KAK XPOM, JKEJIE30, BaHAIWHA, MOTUOJCH U JAPYTHX
JBYXBAJICHTHBIX WX KATHOHOB WJM KATHOHOB C  OONbBIIEH  BaJCHTHOCTHIO.
KOHCTpYKITMOHHBIE MaTepHabl IS SJIEMEHTOB CHCTEMBI, B KOTOPOH 00pabaTsiBaeTCst
U™  BBICOKOH YHCTOTHI, BKIIOYAIOT CTEKIO, (TOPUPOBAHHBIC YITIEBOIOPOIHBIC
MTOJIUMEPHI, TPadHUT, TOKPHITHIA MTOTHBUHII-CYIb(GATHBIM HIH TOIMI(GUP-CYITHHOHHBIM
TUTACTUKOM M TIPOTIUTAHHBIA CMOJIOH.

CucteMbl OKHCJIEHUS ypaHa (XUMHUYecKHiT 00MeH)

CrenuanbHO TpeHA3HAYCHHBIC WX TOJATrOTOBICHHBIC CHCTEMBI JUIS OKUCIICHUS U™ B
+

U™ s BO3BpallleHUs B KacKaj pa3/ejCHHUs M30TOIOB ypaHa B IMpoliecce 00OraIieHus

METOJOM XHUMHYECKOr0 OOMEHA.

I[MTOACHUTEJIBHOE 3AMEYAHUE
OTH CUCTEMBI MOTYT BKJIIOYATh TAKHUE 3JIEMEHTHI, KaK:

a) o0opymoBaHHe JUIS KOHTAaKTHPOBAHHS XJOpa W KHCJIOpOAa C BOIHBIMHU
a¢daroenTaMu U3 00OpyHOBaHMS pa3fciieHUs H30TONMOB M SKCTPAKIHH
o6pasosasurerocs U™ B 00e1HEHHBIH OpraHHYecK il MOTOK, BO3BPAIIAIONIHIICS 13
MIPOU3BOJICTBEHHOTO BBIXOJa KACKAIa;

b) obopymoBaHUE, KOTOPOE OTAEISAET BOAY OT COJSHOW KHCIOTBI, YTOOBI BOJa M
KOHIICHTPUPOBAHHAS COJITHAS KUCIIOTA MOTJIH Obl OBITH BHOBB BBEJICHBI B MPOIIECC
B HYKHBIX MECTaX.

BbicTpo pearupyronue HOHOOOMEHHbIE CMOJIbI/aIcOPOEHThI (MOHHBIH 00MeH)

Beictpo  pearmpyrompe HOHOOOMEHHBIE CMOJBI WM  aJCOPOCHTHI, CIEIHATBHO
MpeIHa3HAYeHHbIE WM IOATOTOBJIEHHBIE Ui OOOTaIleHHs ypaHa C HCIOJIb30BaHHEM
Ipolecca MOHHOIO OOMEHa, BKJIIOYasl IMOPHCTBIE CMOJBI MaKpOCETYaTOH CTPYKTYpBI
u/unu MeMOpaHHBIE CTPYKTYPBI, B KOTOPBIX AaKTUBHBIC IPYIIBl XMMHUYECKOr0 OOMEeHa
OTpaHUYCHBI IMOKPHITUEM Ha MOBEPXHOCTH HEAKTHBHOW ITOPUCTOI BCIOMOTraTeiIbHOM
CTPYKTYPBI, U APyTHe KOMIIO3UTHBIE CTPYKTYPHI B JII000H mpuemiieMol hopme, BKIIOYast
YaCTHUIBI BOJIOKOH. DTH MOHOOOMEHHBIE CMOJIBI/afcOPOCHTHI UMEIOT auameTpsl 0,2 MM
WIM MEHee W JOJDKHBI OBITh XUMHUYECKH CTOWKMMHM IO OTHOIIEHHIO K pacTBOpam
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5.6.7.

5.6.8.

5.7.

KOHIICHTPUPOBAHHOW COJISTHOM KUCIIOTBI, @ TAKIKE JIOCTATOYHO TPOYHBI (PHUIUUECKH, C TEM
9TOOBl HMX CBOMCTBA HE YXYIIIAIUCh B OOMEHHBIX KoOJOHHax. CMObI/ancopOeHThI
CHENHUANBLHO MPEAHA3HAYCHBI [ TMOJYYCHUS KWHETHKH OYCHb OBICTPOro oOMeHa
M30TONOB ypaHa (IJIMTENLHOCTh TMolyoOMeHa MeHee 10 cexkyHnm) ©u  0o0JiajaroT
BO3MOXKHOCTBIO paboTaTh Ipu TemiepaTrype B quamnasone ot 100°C xo 200°C.

HNonooOMeHHbIE KOJIOHHBI (MOHHBII 00MeH)

Humuaapryaeckne KOJIOHHBI auaMeTpoM Oojiee 1000 MM 1 yaepsKaHUS M OIS PIKaHUS
3aIlOJIHEHHBIX CJIIOEB HOHOOOMEHHBIX CMOJI/aICOPOCHTOB, CIEHAaIbHO MpeIHA3HAYCHHBIC
WIH TIOATOTOBJICHHBIE NJs OOOTaIleHWs ypaHa C HWCIOJIh30BaHHEM HOHOOOMEHHOTO
mporecca. OJTHU  KOJIOHHBI HW3TOTOBJICHBI W3 MAaTepUANOB (TaKUX, KaK TUTaH WIH
(TOpUpPOBAaHHBIE YIJEBOJOPOAHBIE MOJUMEPHI), CTOMKMX K KOPPO3HUH, BBI3BIBAEMOMU
pacTBOpaMun KOHHCHTpHpOBaHHOﬁ COJITHOM KHCJIOTBI, WJIK 3alUUIICHBI IMOKPBITUEM U3
TaKUX MaTepHUaJIOB M CIIOCOOHBI paboTaTh MpH Temieparype B amamazone ot 100°C mo
200°C u ganenuw Boime 0,7 MIla (102 dbyHT/KB. q10iim).

HonooOMeHnHbIe ccTeMbl pedyioKca (HOHHBIH 00MeH)

a) CrenuanbHO TPeIHA3HAYCHHBIC WM TOJTOTOBIECHHBIE CHCTEMBl XUMHUYECKOTO
WIA DIIEKTPOXHUMHYECKOTO BOCCTAHOBICHHUS IJIsi pEreHepaluyd pearcHra(oB)
XUMHUYECKOTO BOCCTAaHOBJICHHMS, UCIOIL3yeMOro(biX) B Kackaax HOHOOOMEHHOTO
oborarieHus ypana.

b)  CoenuanbHO MpeJHA3HAYCHHBIC WM TOATOTOBJICHHBIC CHCTEMbBI XHMHUYECKOTO
WIH  DJICKTPOXHUMHUYECKOTO  OKUCICHHS JJI1  pereHepaiu  pearcHTa(oB)
XUMHUYECKOTO OKHCJICHHS, HWCIHOJIb3yeMOro(blX) B KackKalaXx HOHOOOMEHHOTO
oborarieHus ypasa.

[HOACHUTEJIbHOE 3AMEYAHUE

B mponecce HOHOOOMEHHOT'O 060FaH_ICHI/I$[ B KAa4C€CTBC BOCCTAHABJIMBAIOUICIO KaTHOHa
MOXKCET HCIIOJIB30BATHCHA, HAIIPUMCD, TpeXBaJ’IeHTHHﬁ THUTaH (Tiﬂ), U B 3TOM CiIydac
BOCCTAaHOBUTCIbHAA CHUCTEMaA 6yz[eT BLIpa6aTLIBaTB Tfr3 oCpeaACTBOM
BOCCTAaHOBJICHUA Ti+4.

B mporiecce B kKauecTBE OKUCIIUTENS MOKET UCIOIB30BAThCS, HAPUMED, TPEXBAJICHTHOES
+ +
xeneso (Fe™), m B »ToM ciydae cucTeMa OKHCIGHHs OymeT BbipaGarteiBath Fe'
+
TIoCcpeIcTBOM OKuciIeHns Fe'™”.

CnenuajabHo NpeaHasHA4YCHHbIC WJIM NMOATOTOBJCHHbIC CHUCTEMbI, 060pyz[03a1me H
KOMIIOHEHTBI JJIfl HCIIOJIBb30BAHUSA B JIA3€PHBIX 000raTHuTEJIbHBIX YCTaHOBKaXx

BBOJIHOE 3AMEYAHUE

CyuecTByolue CUCTEMBI AJIs1 000TaTUTENBHBIX IIPOLECCOB C UCIIOJIB30BAHUEM JIA3€POB
JIeNIATCS Ha JIBE KaTerOpHH: Te, B KOTOPBIX padoueil cpeaoil sBIAIOTCA Maphl aTOMapHOTO
ypaHa, U Te€, B KOTOpBIX paboueil cpemoil SBISIOTCA Mapbl YPaHOBOI'O COEAWHCHHS.
OOmmMy Ha3BaHMAMU Ul TAaKUX MPOLIECCOB SBISIIOTCA: MEpBas KaTeropusi — Ja3epHoe
pasziereHue HM30TOIOB MO Meroxy aroMmapHblx mapoB (AVLIS wmm SILVA); Bropas
KaTeropusi — MOJIEKYJIApHBIH METOJ JlazepHoro pasneneHus usoronoB (MLIS wmm
MOLIS) u xumudeckas peaklys MOCPeICTBOM HM30MpaTeIbHON M0 M30TOMAaM Ja3epHOM
aktuBaimn (CRISLA). Cucremsl, o0OopynoBaHHE X KOMIIOHEHTHl JJISI YCTAHOBOK
Jla3epHOro 0o0OralleHHs BKJIIOYAIOT: a) YCTPOHCTBA Ul MIOJA4u MapOB METAJIIMYECKOIO
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5.7.1.

5.7.2.

5.7.3.

ypa"a (mms w30WpaTenbHOH (OTOMOHM3AIIMM) WM YCTPOWCTBA I TIONAYH ITapoB
ypaHoBoro coexuHeHus: (miast QoToaMcCcOLMAlMKM WIM  XMUMHAYECKOH aKTHBAaINH);
b) ycTpoiictBa mnsi cObopa obOorameHHOro u OOEJHEHHOTO METAIMYECKOTO ypaHa B
KadgecTBe "mponaykra' W "XBOCTOB" B MEpBOM KaTeropmum U YCTpoiicTBa s cOopa
Pa3IOKCHHBIX WM BBIMEANIAX W3 PEaKIMH COCAWHCHWH B KadecTBe '"TpoaykTa" u
HeoOpaboTaHHOTO MaTepHalia B KayecTBe "XBOCTOB" BO BTOpOW KaTeropuu; c) pabouue
JIa3epHBIC CHUCTEMBI IS HW30WMPaTEIbHOTO BO30YXKIACHHUS H30TONOB ypaHa-235; u
d) obopynoBanue [ MOArOTOBKM IIOAAaYM M KOHBEPCHHM MpOAyKTa. Bceneactue
CIIO)KHOCTH CIIEKTPOCKOIIMM aTOMOB W COEIOMHEHHH YypaHa MOXET I0TPeOOBaThCS
WCIIOJIb30BaHKE JIIO00H U3 psiia UMEIOIINXCS JIA3EPHBIX TEXHOJIOTHH.

[HOACHUTEJIBHOE 3AMEYAHUE

MHorre W3 KOMIIOHEHTOB, TMIEPEUYHCICHHBIX B JTOM pasfelie, BCTYyHalOT B
HEIOCPEICTBEHHBIN KOHTAKT C TTapaMH METaUIMYECKOTO ypaHa Wi C KUIKOCTHIO, FITH C
TEXHOJIOTUYECKUM Ta3oMm, coctosamuM u3 UF¢ mnu cmecu u3z UFq u apyrux razos. Bcee
MOBEPXHOCTH, KOTOpblE BCTYyHalOT B KOHTakT ¢ ypaHoM wuinud UF,, mnonHOCThIO
U3TOTOBJICHBI U3 KOPPO3UECTOMKUX MATEPUANOB WM 3AIIUILEHBI MOKPHITHEM H3 TaKUX
MaTepuanoB. [lng meneil paszmena, OTHOCALIETOCS K KOMIIOHEHTaM OOOpYIOBaHHS IS
Ja3epHOro 00OTrameHus, MaTepuabl, CTOMKHE K KOPPO3WH, BBI3BIBAEMON IMapaMu WU
KUIKOCTSMH, COIAEPKANTUMH METALTHICCKUN ypaH WM yPaHOBBIC CIDIABHI, BKIIOYAIOT
MOKPBITHI OKCHUJIOM HUTTPHUS TpauT W TaHTal, U MaTepUaNbl, CTOWKHE K KOPpPO3WH,
BbI3bIBaeMOill UF¢, BKIIIOUAIOT Melb, HEPKABEIOIIYIO CTallb, ATIOMUHUN, aJIFlOMUHUEBBIC
CIUTIaBbI, HUKEJIb WJIU CIUIaBHI, cojepxaimue 60% Hukens u Oonee, u croiikue k UFg
MOJIHOCTBIO (DTOPHPOBAHHBIC YTIIEBOJOPOIHEIC TIOTUMEPHI.

Cucrembl BoinapuBaHusi ypana (AVLIS)

CrnenmansHO TpeaHa3HAYCHHBIC WM IMOATOTOBJICHHBIE CHCTEMBl BBIMIAPWBAHMS YpaHa,
KOTOpBIE COJZIEP’KAT BBICOKOMOIIIHEIE TIOJIOCOBBIE HIIM PACTPOBEIE 3JIEKTPOHHO-ITyYEBEIC
MyIIKH ¢ TIepeIaBaeMOoi MOIIIHOCTEIO Ha MUIIIEeHb Ooree 2,5 kBT/cMm.

CucreMsl AJ151 00padOTKM KUAKOMeTaJImYeckoro ypana (AVLIS)

CrierualibHO MpeIHA3HAYCHHBIC WJTH MTOATOTOBJICHHBIC CUCTEMBI JIJIs1 00pa0OTKH KUIAKOTO
MeTajuia i pacIUIaBICHHOTO ypaHa WM YPAHOBBIX CIUTABOB, COCTOSIIUE W3 TUTIEH H
OXJTXKAAFOIIEr0 O0OPYIOBAHUS TS THUTIICH.

[NOACHUTEJIBHOE 3AMEYAHUNE

Turnu u [Apyrue KOMIIOHEHTHl 3TOH CHUCTEMBI, KOTOPBIE BCTYMNAlOT B KOHTAKT C
pacIIaBICHHBIM YPAaHOM MJIM YPAHOBBIMH CIUIAaBaMHU, U3TOTOBJIEHBI U3 KOPPO3UECTONKUX
U TEPMOCTOMKMX MaTepuajoB WM 3allWIICHHBIX MOKPHITHEM M3 TaKUX MaTepHajoB.
[MpuemniemMble Marepuasibl BKIIOYAIOT TAHTAN, TOKPBITHIH OKCHAOM HTTpUS Tpadur,
rpaduT, MOKPHITHINA OKHCIAMH IPYTHX PEAKO3EMENbHBIX 3JIEMEHTOB T X CMECSIMH.

Arperatsl 1Js coopa "mpoaykTa' u '"XBocTOB" MeTa/ssIMYeckoro ypana (AVLIS)

CriernaiibHO TIpeHA3HAYeHHBIE WM MOJITOTOBIICHHBIC arperaTsl s coopa "mpoaykra'
1 "XBOCTOB" METAJLTMYECKOTO YpaHa B )KHJIKON WU TBEPAOH popme.
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5.74.

5.7.5.

5.7.6.

5.7.7.

5.7.8.

I[NOACHUTEJIBHOE 3AMEYAHUE

KoMIOHEHTBl 3THX arperaToB W3rOTOBJICHBI M3 MAaTEpUaloB, CTOMKHX K HAarpeBy H
KOPPO3HH, BBI3BIBAEMOW MapaMd METAUIMYECKOI0 ypaHa WM JKUAKOCTBIO, WIH
3alIMIICHBl TOKPBITHEM U3 TAKHX MAaTepHaJioB (TAKUX, KAaK MOKPBITBI OKCHIOM HTTPHUS
rpaduT WIH TaHTalI) U MOTYT BKJIIOYaTh B ceOsi TPyOONpPOBOABI, KJIANAHBI, HITyIEpa,
"ken00a", BBOJBI, TCIUNIOOOMEHHUKH W KOJUICKTOPHBIC IUIACTHUHBI JUIS MAarHUTHOTO,
JIEKTPOCTATHUECKOTO WIIH JPYTUX METOOB Pa3/ieICHUs.

Koxyxu pazneaunreabHoro moayJsi (AVLIS)

CnenmanbHO NpenHA3sHAYCHHBIE WM  TMOATOTOBJIECHHBbIC —IMJIMHAPUYECKUE  HIIU
MPsMOYTOJIbHBIE KaMepbl Ui MOMEUIEHHs B HUX MCTOYHMKA MapOB METAIIITMYECKOTO
ypaHa, 3JeKTPOHHO-JIy4eBOl MyIIKH U KOJIJIEKTOPOB "MpoayKkTa" U "XBOCTOB".

[OACHUTEJIBHOE 3AMEYAHUE

Otn KOXYXHU HMMEIT MHOXXECTBO BXOIHBIX OTBepCTI/Iﬁ Ul mogadu DJICKTPOIIMTaHUSA W
BOJbI, OKHa JJid JA3€PHBIX ITYYKOB, COG,Z[I/IHGHHﬁ BAKYYMHBIX HACOCOB, a TaKKC I
AUArHOCTUKA W KOHTPOJIA  KOHTPOJIbHO-U3MCPUTCIBbHBIX HpI/IGOpOB. OHH HUMEIOT
HpI/ICHOCO6HeHI/Iﬂ 1A OTKPBITUA W 3aKPbITUS, yTOOBI  00ECIEUNTE O6Cﬂy>KI/IBaHI/IC
BHYTPCHHHUX KOMIIOHCHTOB.

CBepx3BYKOBBI€ paciiupuTesbabie comia (MLIS)

CriennansHO TIpeIHAa3HAYCHHBIE I TIOITOTOBJICHHBIE CBEPX3BYKOBBIC PACIITHPUTEIHHBIC
comna jus oxnaxaeHuss cmecer UFy, m Hecymero raza nmo 150K wnm Hmke u
kopposuecroiikue k UFg.

Konnextopsl npoaykra naTugropucroro ypana (MLIS)

CrnennansHO TIpeIHA3HAUYCHHBIC WIIH TIOJTOTOBICHHBIC KOJUIEKTOPHI TBEPAOTO MPOIYKTa
matadropucroro ypana (UFs), cocrosmume u3 GuabTpa, KOMIEKTOPOB yAAPHOTO WIIH
[IUKJIOHHOTO THITA WU MX COYeTaHuU 1 Kopposuecroiikue k cpeae UFs/UFg.

Komnpeccopsl UF6/mecymero raza (MLIS)

CHCLIPI&J'H:HO MNpCAHA3HAUYCHHBIC WJIM MOATOTOBJICHHBIC KOMIIPECCOPLBI IJIA cMecer UF6 u
HECyHLIeTO Trasa jid I[J'H/ITGHLHOﬁ IKCIITyaTalluku B CpCaAC UF() KoMITIOHEHTEI 3THX
KOMIIPECCOPOB, KOTOPBLIC BCTYIAIOT B KOHTAKT C HECYIIMM TIa30M, H3rOTOBJICHLI W3
KOppOSHeCTOﬁKHX K UF6 MaTCpUAJIOB WIHN 3alIUIICHBI ITOKPBITUEM U3 TaKUX MAaTCPHUAJIOB.

YniorHenus Bpamawumuxcs saaos (MLIS)

CrieruanibHO  TIpeHa3HAYEHHBIC WIJIM TOATOTOBJICHHBIE YIUIOTHEHHUS BPAIIalONUXCs
BaJIOB, YCTAHOBJICHHBIC HAa CTOPOHE IMO/IaYl M Ha CTOPOHE BHIXOJIA JJIs YIUIOTHEHHUS Baja,
COCIUHSIIONICTO0 POTOP KOMIIpeccopa C TPUBOJHBIM JBUTATENEM, C TEM YTOOBI
00eCIeUnTh HAACKHYIO TePMETH3AIMIO, TPEAOTBPALIAIOIIYIO BBIXOJ] TEXHOJIOTHIECKOTO
raza WIM HaTCKaHWE BO3JyXa WM YIUIOTHSIONIEIO ra3a BO BHYTPEHHIOI Kamepy
KOMIIpeccopa, KoTopas 3aroHena cMecbio UF¢ n Hecymiero rasa.
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5.7.9.

5.7.10.

5.7.11.

Cucrtemsl ¢propupoBanus (MLIS)

CrieruanibHO TIpeHa3HAYEHHBIC WU [TOATOTOBICHHBIE cucTeMbl st propupoBanust UFs
(8 TBepnom coctosianm) B UF; (ra3).

[HOACHUTEJIBHOE 3AMEYAHUE

OTH cucTeMbl NpegHa3HadeHsl s GropupoBanust coopannoro nopomka UFs B UFs B
LEJIAX TMOCIEAYIONEero coopa B KOHTeHHEpax MPOIyKTa WM Il moaadyu B Oioku MLIS
Ul JOTIOJIHUTENBHOTO oOoramenus. Ilpu npumeHeHMHM OJHOrO MOAXOAA pPEaKLUsA
($TOopupOBaHH MOXKET OBITH 3aBEpILCHA B IPEAENaX CUCTEMbI pa3feeHnsl H30TOIOB, T1e
UOET peakluus U HEMOCPEACTBEHHOE H3BJICUCHUE U3 KOJUIEKTOpoB 'mpoxykra". Ilpu
NpUMEeHEeHNH Apyroro moxaxoaa mopomok UFs moxer ObITh HM3BICUEH/TEpEMEIICH W3
KOJJIEKTOPOB  "MpoAaykTa" B TOAXOAALIMII peakTop (HampuMmep, peakTop cC
MIBCEBIOOKMKEHHBIM CJIOEM KaTalu-3aTopa, TeIHMKOMJAIbHBIM pPEeakTop WM KapoBast
OamrHs) B 1esaX ¢GropupoBaHusa. B 000MX ciydasx HCIONB3yeTcs 000pyaoBaHHUE IS
XpaHEeHUs! U mepeHoca ¢Gropa (WM IPYrux OpUeMiIeMbIX (TOPUPYIOIINX PEareHTOB) U
st coopa u nepenoca UF.

Macc-cnexkTpoMerpbl/uctouHuku oo UF6 (MLIS)

CriennanipHO TIpeHAa3HAYeHHbBIE WM TOATOTOBJICHHBIE MarHUTHBIE WM KBaJPYIOJIbHBIC
Macc-CIIeKTPOMETPHI, CIIOCOOHBIE MTPOU3BOIUTH MPSAMOM 0TOOP Mpo0 MogaBaeMoi Macchl,
"mpomykra" win "XBOoCTOB" U3 Ta30BBIX MOTOKOB UF¢ u oOmanarontiue mogHEIM HAOOpOM
CIIEAYIOIINX XapAKTEPUCTHK:

I. yAenbHasl pa3pemaronas CiocoOHOCTh 1o Macce cBoitie 320;

2. COACPIKAT HUCTOYHHUKU HOHOB, U3IOTOBJICHHBIC H3 HUXpPOMa WIA MOHCIA WU
3alIUIICHHBIC MMOKPBITUEM M3 HUX, UJIM HUKCIIMPOBAHHBIC,

3. coJiepKaT MOHU3AI[MOHHBIE UCTOYHHUKH ¢ 60MOApANPOBKOM FIEKTPOHAMU;

4. COJIepKaT KOJUICKTOPHYIO CUCTEMY, IPUTOIHYIO /ISl U30TOITHOI'O aHAJIN3a.
Cucrembl nmogaun/cucreMsl 0TBoAa ""mpoaykra' u "xBoctoB' (MLIS)

CrnenuanbHO NpeAHA3HAUYECHHBIE WM IOATOTOBJICHHBIE TEXHOJIOTHYECKUE CHCTEMBl HMIIH
00opyaoBaHHE Il 00OTATUTENbHBIX YCTAaHOBOK, H3TOTOBJICHHBIE 3 KOPPO3UECTOMKHX K

UF6 MaTcpuajioB, UM 3alIUIICHHBIX ITOKPBITUEM M3 TAKUX MAaTCPUAJIOB, BKIIFOYAIOIIHNE!

a) IMMATAOMKUEC aBTOKJIABbI, M€Y WM CUCTEMBI, UCIIOJB3YCMbIC I MOJa4Yn UF6 JJIIS
mporiecca 00oTaIeHus;

b) JecyOonmuMaTopsl (MM XOJIOJIHBIC JIOBYIIKH), WCIIONB3YEMbIE ISl BBIBEICHUS
Harpetoro UF¢ u3 mporecca oboramieHus 1 OCIeIyIOIero MepeMeIeHuUs;

c) CTaHIIMM OTBEPXKIICHUS WU OXIDKCHUS, MCIONb3yeMble s BeiBeneHus UFg u3
mporiecca oboramenust mytem ckatus u nepesoga UFg B )KUIKYI0 WIH TBEPIYIO
dopmy;

d) cranuy "mpoxaykra" wiM "XBOCTOB", HCHONb3yemble mis nepemerienuss UFg B
KOHTEHHEPBI.
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5.7.12.

5.7.13.

5.8.

Cucremsl otaesenusi UFg oT Hecymero raza (MLIS)

CrienManbHO MpeJHAa3HAYEHHBIC WJIM MOATOTOBICHHBIC TEXHOJOTHYECKHE CHCTEMBI IS
otaenenus: UFq oT Hecymero ra3a. Hecymum razoMm Moxet ObITh a30T, aproH WK APYToit
ras.

[NOACHUTEJIBHOE 3AMEYAHUE
OTH CUCTEMBI MOTYT BKJIIOYATh TaKOE 000pyIOBaHHUE, KAK:

a) KPHUOTCHHBIC TEIUIOOOMEHHUKHA WM KPHOCEIapaTophl, CIIOCOOHBIE CO3MaBaTh
temrepaTypsl -120°C unu MeHee, Uiu

b) OJIOKM KPHOTEHHOTO OXJIAXKICHHS, CIIOCOOHBIC co37aBaTh TemrepaTyphl -120°C
WIN MEHee, U

c) xonoanblie ToBYmKH UFg, crtocoOHBIE co3maBath TeMiiepaTyphl -20°C niu MeHee.

Jlazepuble cuctemsbl (AVLIS, MLIS u CRISLA)

Ha3ep51 HJIK JIa3€PHBIC CUCTEMBI, CIICIUAJIBHO MPEAHA3HAUYCHHBIC HJIW IIOATOTOBJICHHBIC
AT pa3aciiCHUA U30TOIIOB YpaHa.

[NTOACHUTEJIBHOE 3AMEYAHUE

Jlazeppl W BaKHBIE KOMIIOHEHTHI JIa3epOB TPH JIa3€PHOM TMpolecce OOOramieHus
BKJIIOYAOT TE, KOTOpBbIE OIIpEENICHBI B nyHkTe 3.6 JOKyMEHTa
INFCIRC/254/Rev.1/Part 2. JlazepHas cuctema mporecca AVLIS o0ObuHO cocTouT w3
IBYX JIa3epoB: Jla3epa Ha Mapax MEAM M Jiazepa Ha Kpacurensix. JlasepHas cuctema IUist
MLIS o06b1uHO cocTouT U3 nazepa, padoraromero Ha CO, WM KCHMEPHOIO Jiazepa H
MHOTOXOJIOBOM ONTHYECKON SUEHKH C BpaIIalOIIUMHUCS 3epKajaMH Ha 00CHX CTOpOHAX.
Jis nmazepoB WJIM JIa3€pHBIX CHCTEM INpH 000HMX Ipoleccax TpedyeTcs cTaduiu3aTtop
CIIEKTPOBOM 4aCTOTHI 7151 pabOThI B TEUEHUE [UINTEIBHBIX IEPHOJIOB BPEMEHH.

CnenuajbHo NpeaHasHA4YCHHbIC WJIM MOATOTOBJCHHbIC CUCTEMbI, 060pyz[03a1me H
KOMIIOHEHTHI JIsl HCII0JIb30BAHUA HA 000raTHTEIbHBIX YCTaHOBKAaX € IVIa3MEHHBIM
pa3aeJicHuEM

BBOJHOE 3AMEYAHUE

[Ipu npouecce mIasMEHHOTO pa3lesIeHHs MIa3Ma, COCTOAIIAs U3 HOHOB ypaHa, IPOXOAUT
yepe3 JIEKTPUUECKOE T10JIe, HACTPOEHHOE HA YacTOTy MOHHOro pesonanca U™, ¢ Tem
9ToOBl OHM B TEPBYIO OYepedb MNOTJOLIANIM HEPTHI0O M YBEIMYHMBAJICS IUAMETP HX
HITONOpPoOoOpa3HeIX opObuTr. HWOHBI € TPOXOXKIAEHHEM IO OoJblIeMy AHaAMETPY
3aXBaTHIBAIOTCA U 0Opa30BaHHMS MpOAyKTa, oboramenHoro U>”. Ilmasma, koTopas
o0pa3oBaHa IOCPEICTBOM HOHM3AIMM YPAHOBOTO IIapa, COIAECPXKUTCS B BaKyyMHOU
KaMepe C MarHUTHBIM II0JIEM BBICOKOW HANpPSHKEHHOCTH, OOPa30BAHHBIM C IOMOLIBIO
CBEpPXIPOBOAAIIEr0o MarHuTa. (OCHOBHBIC TEXHOJOTHUECKHE CHCTEMBl Ipolecca
BKIIIOYAIOT CHCTEMY TC€HEpalldd YypaHOBOW IUIa3Mbl, pa3JeNuTeNbHBII MOIYIbh CO
CBEPXIPOBOJIAIINM MarHUTOM M CHCTEMBI U3BJICUEHHUS MeTaylla A cOopa "mpoaykTa" u
"xBOCTOB".
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5.8.1.

5.8.2.

5.8.3.

5.84.

5.8.5.

5.8.6.

MI/IKPOBOJIHOBBIG UCTOYHUKH JHEPIUU U AaHTCHHDI

CrienManpHO TMpeIHA3HAYCHHBIC WM TOATOTOBICHHBIC MHUKPOBOJHOBBIC HCTOYHHUKH
SHEPTUH M aHTCHHBI JJIsl TeHePAIUU I YCKOPSHUST HOHOB U 00JIAAAI0NIHE CICAYOIINMHU
xapaktepuctukamu: dactota Bbimie 30 [T w cpenssiss BBIXOJHAS MOIIHOCTH IS
reHepanuu noHOB 6osee 50 kBT.

CoseHouabl 1JIs1 BO30Y:KAeHUsI HOHOB

CriennansHO TIpeIHA3HAYCHHBIC WIIHA TTOATOTOBICHHBIEC COJICHOUIBI TSI paTi0YacTOTHOTO
BO30Y)KACHHS MOHOB B nuamna3oHe 4actor Oonee 100 kI'l u crmocoOHBIE paboTaTh MpH
cpenHeit MomHocTH O0ee 40 kBT.

Cucrembl resepanuu ypanonoifl IJ1a3Mbl

CrieruaJibHO TIPeHA3HAYCHHBIC WJIM IOATOTOBJICHHBIC CHCTEMBI T€HEPAIllUU yPaHOBOU
I1a3Mbl, KOTOPBIE MOTYT COJICp’KaTh BBICOKOMOIIIHBIC TIOJIOCOBBIC HJIM PAaCTPOBBIC
3JIEKTPOHHO-JIy4YeBbIe IMYIIKH C IepeaaBaeMOi MOIIHOCThIO Ha MHUIIEHb 0OoJjiee
2,5 xBt/cm.

Cucremsl 171 00pa0OTKH KUAKOMETAJIMIECKOT0 ypaHa

CrierualibHO MpeTHA3HAYCHHBIC HITH TOATOTOBJICHHBIC CUCTEMBI JIJIsi 00Pa0OTKH KHUAKOTO
MeTajuia JJIsl PacIUIaBICHHOTO ypaHa WM YPaHOBBIX CIUIABOB, COCTOSIIME M3 THUTICH M
OXJIQKIAIOIIET0 000PYIOBAHUS ISl TUTJICH.

I[MTOACHUTEJIBHOE 3AMEYAHUE

Turmm u [pyrue KOMIIOHEHTBI 3TOM CHCTEMBI, KOTOPBIE BCTYHNAIOT B KOHTAaKT C
pacIIaBIEHHBIM YPAaHOM WJIM YPaHOBBIMH CIUIaBAMU, U3TOTOBJIEHBI U3 KOPPO3UECTONKHX
U TEPMOCTOMKUX MAaTEpPUAIOB WM 3alUIIEHBl IOKPHITUEM H3 TaKUX MaTepUasoOB.
[MpuemniemMble MaTepuasibl BKIIOYAIOT TAHTAN, TOKPBITHIH OKCHAOM HTTPHUS Tpadur,
rpaduT, MOKPHITHIN OKHCIAMH IPYTHX PEAKO3EMETbHBIX 3JIEMEHTOB MU UX CMECSIMHU.

Arperatsl 1J1s cOopa "npoaykra' U '"XBOCTOB'' MeTAJLJIMYECKOr0 YypaHa

CrnenmanbHO MpeJHa3HaYeHHbIE WM TOATOTOBICHHBIC arperaTsl Al coopa "mpoaykra" u
"XBOCTOB" i1 METAJUIMYECKOTO ypaHa B TBepaod ¢opme. DTu arperartsl mis cOopa
W3TOTOBJIEHBl U3 MaTepHajoB, CTOMKUX K HarpeBy M KOPpO3MHM, BBI3BIBAEMOW Mapamu
METaJJTMYECKOTO ypaHa, TaKuX, Kak TpaduT, MOKPHITHIM OKCHIOM WTTPUS, WIH TaHTaJ,
WJIM 3alUIIEHBI TOKPHITHEM U3 TAKUX MaTepHasoB.

Ko:xyxu pazaenurejbHOro MoayJist

unuaapudyeckue KaMmepbl, CIEUUaTbHO NMpeIHa3HAaYCHHBIE WM HOATOTOBICHHBIC IS
WCIIOJIb30BaHMsl Ha OOOTaTUTENbHBIX YCTAHOBKaxX C IUIa3MEHHBIM pa3lieleHHEM, UL
MOMELIEHUs] B HHUX HCTOYHHMKA YpPAaHOBOM IJa3Mbl, SHEPreTHUUECKOro COJEHOUIA
PaaArovacToOThl U KOJJIEKTOPOB "mipoaykTa” U "XBOCTOB".

I[NOACHUTEJIBHOE 3AMEYAHUE
OTH KOXyXH HMEIOT MHOXXECTBO BXOJIHBIX OTBEPCTUH UIS MOJAYU 3JIEKTPOIUTAHUS,

COC,Z[I/IHGHI/Iﬁ ,Z[I/I(i)(l)YSI/IOHHBIX HACOCOB, a TakKiKC I [JUArHOCTUKU W KOHTPOJIA
KOHTPOJIbHO-U3MCEPUTCIIbHBIX HpI/I60pOB. OHHU UMEIOT HpI/ICHOCO6HCHI/I$I AJI OTKPBITUA U
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5.9.

5.9.1.

3aKpbITUs, 9TOOBI 00ECIIEUNTh 06CJ'IY)KI/IBEIHI/IC BHYTPEHHUX KOMIIOHCHTOB U U3TOTOBJICHBI
13 COOTBCTCTBYIOINX HEMArHUTHBIX MATCPUAJIOB, TAKHUX, KaK HCPKAaBCIOIIAA CTAJb.

CneuuajbHO NMpeJHA3HAYEHHbIe WJIH MOATOTOBJIEHHbIE CUCTEMbI, 000PyI10BaHUE U
KOMIIOHEHTBHI  JUJI1  MCHOJb30BAHHSI HA  YCTAHOBKAX  JJIEKTPOMATHUTHOIO
odorameHusl.

BBOJHOE 3AMEYAHUE

IIpy »>rMeKTpOMarHMUTHOM TIPOIIECCE MOHBI METAJUIMYECKOTO YypaHa, IOIydEeHHBIE
MOCPEICTBOM HMOHH3AIMHU MUTaouiero Marepuana u3 coneit (0osrano UCly), yckopsitoTes
U TPOXOAT 4Yepe3 MAarHUTHOE I0Jie, KOTOPOE 3acCTaBiseT MOHBI Pa3IHYHBIX HM30TOIOB
MPOXOAUTh 1O  pa3idMYHBIM  HampaBieHUsM.  OCHOBHBIMH  KOMIIOHEHTaMH
9JIEKTPOMAarHUTHOTO HW30TOITHOTO  CelapaTopa SBIAIOTCA: MAarHUTHOE IIOJIEe  JUIS
OTKJIOHEHHMS/pa3/ieeHUs] N30TOOB MOHHOTO ITy4Ka, HCTOYHHKA MOHOB C €0 CHCTEMOM
YCKOPEHHUS, U CHCTEMBbl cOOpa OTAENEHHBIX HMOHOB. BcromoraTenbHbIE CHUCTEMBI IS
3TOr0 MpoLecca BKIIOYAIOT CHCTEMY CHAaO0XXEHHsI MarHUTHOW SHEpPTueil, CHCTEMBI
BBICOKOBOJIFTHOTO THTAaHHSA HMCTOYHHKA HOHOB, BaKyyMHYIO CHCTEMY U OOIIUpPHBIC
CHUCTEMBl ~ XHMHYECKOH  00pabOTKM  JUIi  BOCCTAaHOBJEHHA  MPOAYKTa U
OYMCTKHU/pereHepaluyl KOMIIOHEHTOB.

JJIeKTPOMATHUTHBIE CeNapaTopbl H30TONOB

SHCKTpOMaI‘HI/ITHBIe cenapaTtopbl HU30TOIIOB, CICHHUAJIBHO TIMPEAHA3HAYCHHBIC HWIIN
MOATOTOBJICHHBIC IJIS1 PAa3ACICHUA U30TOIIOB YpaHa, U O60pyI[OBaHI/IC 1 KOMIIOHCHTHI IJId
OTOro, BKIIrO4asd:

a) HcTounnku HOHOB

CrenuanbHO  TpeIHA3HAYCHHBIC WM  IOJTOTOBJICHHBIC  OTHENBHBIC WU
MHOTOYHUCIICHHBIC WCTOYHMKM HOHOB ypaHa, COCTOSIIME W3 HCTOYHHMKA Iapa,
HOHM3AaTOpa W YCKOPHUTENIS IIyyKa, H3rOTOBJIEHHBIE H3 COOTBETCTBYIOIIUX
MaTepHaNoB, TaKUX, Kak rpaduT, HEPKABEIOMAs CTalb WIH MElb, U CIOCOOHBIX
oOecrnieunBaTh OOIIHUY TOK B ITy4ke HOHOB 50 MA uiu Ooree.

b)  KomiaexTopbl HOHOB

KommekropHbie MmIacTHHEI, IMEIOIINE IBE WK Ooliee MIETH W Masa, CHelHalbHO
MpeIHa3HAYCHHBIC WK MTOITOTOBJICHHBIC JIs COOpa MyYKOB MOHOB 00OTaIeHHOTO
U 00CTHEHHOTO ypaHa W W3TOTOBJICHHBIE W3 COOTBETCTBYIOIIMX MAaTEPHUAJIOB,
TaKWX, KaK TpaduT WK HEPIKABEIOMIAst CTalb.

c)  Bakyymnble Koxxyxu

CrenmanbHO TpeAHAa3HAYEHHBIE WM IMOATOTOBJIEHHBIE BaKyyMHBIE KOXYXHU IS
3JIEKTPOMArHUTHBIX CEMapaTopoB YypaHa, W3TOTOBJICHHBIE M3 COOTBETCTBYIOIINX
HEMarHUTHBIX MAaTEPHAJIOB, TAKUX, KaK HEP)KABEIOMIasl CTalb, U IPeIHA3HAYCHHBIC
st paboTsl npu gasnenuu 0,1 [Na nnm Hike.

[NTOACHUTEJIBHOE 3AMEYAHUE

OTHU KOXYXHM CHELUANbHO NMpEeAHA3HAYEHB! IJISl MOMEIICHHUS] B HUX HCTOYHHKOB
HWOHOB, KOJUICKTOPHBIX IUIACTUH W BOJOOXJIAXKJAEMbBIX BKJIAJBIIIE U HMEIOT
MPUCIIOCOOJIEHUS [T coequHeHUN Tu((y3UOHHBIX HACOCOB U MPHUCIIOCOONICHUS
JUIS OTKPBITUSA U 3aKPBITUS B LEIAX U3BJICYECHUA U 3aMEHBI 3TUX KOMIIOHEHTOB.
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5.9.2.

5.9.3.

d) MarsuTHbIC OIOCHBIC HAKOHSYHUKH

CroeunanbHO TpEIHA3HAUCHHBIE WM IMOATOTOBICHHBIE MAarHUTHBIC MOJIOCHBIC
HAaKOHEYHUKH, UMEIONINE AuaMeTp Oojee 2 M, HCIOIB3YEeMBIe NIl 00ecreYeHMs
MOCTOSTHHOT'O MarHUTHOTO TOJISI B 3JIEKTPOMAarHUTHOM CETNapaTope U30TOIOB U IS
TepeHoca MarHUTHOTO TOJISt MEXKY PACIIOIOKEHHBIMA PAIOM CerapaTopamH.

BbICOKOBOJbTHBIE HCTOYHUKH NMATAHUS

CrienManbHO TMpeNHA3HAYCHHBIC WM TMOATOTOBJICHHBIC BBICOKOBOJIBTHBIC HCTOYHHKH
MUTaHWS JJII MCTOYHUKOB MOHOB, OOJaNarolye TOJHBIM HaOOpOM  CIEIYHOIIUX
XapaKTEPUCTUK: MOTYT paboTaTh B HEMPEPHIBHOM PEXKHME, BBIXOJHOE HANPSIKECHHE
20 000 B nnu Gosee, BBIXOMHOM TOK 1 A mim OoJiee U CTaOMIM3aIis HANPSDHKEHUS MEHEE
0,01% B TeueHue 8 Jacos.

W CcTOYHNKYM MUTAHUA 3JIEKTPOMAaruuToB

CrnenuanbHO TNpenHa3sHAYCHHBIE WM IOATOTOBJICHHBIC MOIIHBIE WMCTOYHUKH HHUTAHUS
MOCTOSIHHOTO TOKa JAJISl 3JIEKTPOMAarHuTOB, 00JIaAaloye MOMHBIM HAa0OpOM CIIENYIOLINX
XapaKTEepPUCTUK: BBIXOAHONM TOK B HempepelBHOM pexume 500 A wmnm Gonee mpu
HanpsokeHnu 100 B win 6onee, npu cTtabmimM3anuy M0 TOKY WJIM HAINPsDKEHUIO MEHee
0,01% B TeueHue 8 Jacos.

YcranoBku A NPOM3BOACTBA THKEJIOM BOAbI, JAeHTepHUd M JeliTepHeBbIX
coeMHEeHN U 000pyAOBaHHUe, CIEUATBHO NMPeJHA3HAYeHHOe WJIM MOArOTOBJICHHOE
JJISl 9TOTO

BBOJIHOE 3AMEYAHUE

Tsokenmyto BOAy MOXKHO TPOW3BOIAUTH, WCIIONB3YS pa3duYHbIe mporecchl. OmHaKo
KOMMEPYECKH BBITOJHBIMH SBJISIOTCS JBa TPOIECCa: MPOIECC U30TOITHOTO 0OMEHa BOJIBI
1 cepoBogopoa (mporecc GS) u mporecc U30TOMHOTO 0OMeHa aMMHUaKa U BOJOPOIA.

[Iponecc GS ocHOBaH Ha 0OOMEHE BOJOPO/A U ACUTEPHS MEKIY BOAOH U CEPOBOIOPOIOM
B CHCTEME KOJIOHH, KOTOPBIEC IKCIUTYaTUPYIOTCSI C XOJIOJHOM BEpXHEH CEKIMel U ropsueit
HIDKHEW cekuuel. Boja TeueT BHU3 1O KOJIOHHAM, B TO BPEMS KaK CEPOBOJIOPOJHBIN Ta3
IUPKYJIUPYET OT JHA K BEPIIMHE KOJOHH. JIJs COACHCTBUS CMENIMBAHHIO Ta3a U BOJBI
WCTIONB3yeTCA ANl BIPYAThIX JIOTKOB. JlefTepuii mepememiaercs B BOAY IpPHU HHU3KUX
TEeMIIEpaTypax U B CEpOBOJOPO]] IIPU BBICOKHX Temrieparypax. OOoraiieHHble TedTepruemM
ra3 Wik BOJa YJAISAIOTCS M3 KOJOHH IEPBOW CTYNEHH Ha CTBIKE TOPAYUX M XOJOIHBIX
CEKIIM, U TPOLECC MOBTOPAETCA B KOJOHHAX cleayrolei crynenu. [Ipoaykt mocneaneit
a3l — Boma, oboramenHas nerrepuem g0 30%, HampaBisSeTCS B AUCTHWUISIMOHHYIO
YCTaHOBKY JJISl TIPOW3BOJCTBA PEAKTOPHO-YUCTOM TSXKENOH BOIBI, T.e. 99,75% oxucu
JedTepus.

B mponecce oOMeHa MexIOy aMMHaKOM M BOAOPOAOM MOXHO H3BJICKaTh JOEHTEpUil W3
CHHTE3-Ta3a MOCPEACTBOM KOHTAKTA C KUAKUM aMMHAKOM B IPUCYTCTBHU KaTaau3aTopa.
CuHtes-ra3 nojaercsi B OOMEHHBIE KOJIOHHBI M 3aT€M B aMMHUAYHBIH KOHBepTep. BHyTpH
KOJIOHH Ia3 MOJHUMAETCS OT JHA K BEpPLIMHE, B TO BpeMs KaK KUJKUNA aMMUaK TE€YET OT
BEpUIMHBI KO JHY. JleiiTepuil B CUHTE3-ra3e JUIIAECTCS BOJOPOJA U KOHLEHTPUPYETCS B
aMMHake. AMMHAaK IOCTYIIaeT 3aTéM B YCTaHOBKY MUl KpEKHHra aMMHaka Ha JHE
KOJIOHHBI, TOrJa Kak ra3 cobupaercss B aMMHMAadHOM KOHBepTepe Ha BepiunHe. Ha
MOCIEAYIOUIMX  CTYNEHSX MNPOMCXOAMT JajbHedImee oOoramieHde, ©W  IMyTeM
OKOHYATEIbHOW NUCTUIUIALMY IPOU3BOJUTCS PEAKTOPHO-UMCTas Tspkenas Boaa. I[lomauda
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6.2.

CHHTE3-Ta3a MOXeT ObITh 0OecrieueHa aMMHAaYHOlN YCTaHOBKOW, KOTOpasi B CBOIO OYepeb
MOJET OBITh COOPY)KEHA BMECTE C YCTAHOBKOH JJIsi MPOU3BOJICTBA TSHXKEIIOW BOJBI MyTEM
M30TOIMHOr0 0OMEHa aMMHUaKka M BOJ0poja. B mpoliecce aMMHavYHO-BOJJOPOIHOTO 0OMEHa
B KauecTBE MCTOYHHKA WCXOJTHOTO ACUTEPHS MOXKET TaK)Ke HCIONb30BAThCS OOBIYHAS
BO/JIA.

MHorue mnpenMeTsl KIYEBOro O0OpYIOBaHHSA M YCTAaHOBOK IO TPOHU3BOJCTBY
TSDKEJIOW BOMBI, HCIOJIB3YIOMUX Iporecchl GS wiM aMMHAYHO-BOAOPOIHOTO OOMEHa,
IIIUPOKO PACIIPOCTPAHEHBI B HEKOTOPBIX OTPACIIAX HEPTEXUMHUIECKOH MPOMBITIICHHOCTH.
Oco0eHHO 3TO KacaeTcs HEOONBIIMX yCTaHOBOK, HCTONB3yommXx mnpomecc GS. OxHako
HEMHOTHE TpEeIMeThl 00OpYyJIOBaHHS SBISAIOTCS craHAapTHeIMU. [Ipomeccsr GS wu
aMMHaYyHO-BOJAOPOAHOTO  oOMeHa  TpeOyloT 00paOOTKM  OOJBIIMX  KOJWYECTB
BOCIUIAaMCHAIOMINXCA, KOPPO3MOHHBIX KW TOKCHYHBIX )KH)Z[KOCTCﬁ nIpu MMOBBINICHHOM
nmaBineHnu. COOTBETCTBEHHO TIpW pa3paboTKe CTaHAApTOB IO TPOEKTHPOBAHHIO U
SKCIUTyaTally IS YCTAHOBOK M 00OPYIOBaHUs, UCTIONB3YIOMINX 3TH MPOIIECCHI, CIEAYEeT
yAENATh OONBIIOe BHUMAHUE MTOI00PY MaTEPHAaIOB M MX XapaKTEPUCTUKAaM C TeM, YTOOBI
00eCneunTh JUIUTENBHBIA CPOK CIyXObl TIPU COXPAaHCHHU BBICOKOW OE30MacHOCTH U
HagexxHoctu. OmpeneneHue  MacmTaboB  OOYCJIOBIMBAeTCS  TJIaBHBIM — 00pa3oM
COOOpaXCHUSAMU DKOHOMUKM U HE00XoauMocTu. Takum o0pa3om, OoJiblias 4YacThb
MPeIMETOB 000pyIOBAHMS H3TOTOBJISIETCS B COOTBETCTBHU C TPEOOBAHUAMHE 3aKa34YHKa.

Hakonen, ciaexyer ormeTuth, 4yTo Kak B mporecce GS, Tak U B mpoiiecce aMMHAYHO-
BOJOPOJHOrO OOMEHa, TpPEAMEThl O00OpYJOBaHUS, KOTOPBIC IO OTICIBHOCTH HE
NpeJHa3HAaYeHbl WJIM TOJTOTOBJIEHBI CHEUUATBHO /JIA MPOU3BOJCTBA TAXKEIOH BOJBI,
MOTYT COOMPATKLCS B CHCTEMEI, CTICIIMAIBHO TTPeIHa3HAYCHHbIE YT TTOATOTOBICHHBIC IS
MPOU3BOJCTBA TSKEIOW BOABI. [IpuMepaMu TakMX CHUCTEM, NPHMEHSEMBIX B 00OUX
mpoleccax, SBIAITCS CUCTEMa KaTaIUTHUYECKOrO0 KPEKHHIa, UCIOJb3yeMasl B Mpolecce
oOMeHa aMMHUaKa U BOJIOPOJIa, U JUCTUUIALIMOHHEIC CUCTEMBI, HCITOJIb3YEMbIC B TIPOIIeCCe
OKOHYATEJIbHON KOHILIEHTPAIIMU TSXKENIOW BOJBI, OBOJAIIEH €€ 10 YPOBHS PEAKTOPHO-
YHUCTOM.

IMpeameTsl 000pYMOBaHUS, KOTOPHIC CIEIMATBHO MPEAHA3HAYCHBI WM IOATOTOBIICHEI
JUTSL TIPOU3BOJICTBA TSHKEIIOW BOJIBI ITYyTEM MCIOIB30BaHUSI JTHOO mporiecca 0OMeHa BOJIBI U
CepoBoIOpoIa, THOO Tporiecca 0OMEeHa aMMHUaKa W BOJIOPO/Ia, BKITFOUAIOT:

Bo10-cepoBo1opoiHbIe 00MEHHbIE KOJOHHBI

OOMeHHbIe KOJIOHHBI, W3TOTaBIMBAaeMble M3 MEJIKO3EPHHUCTON YIJIEPOANCTON cTaiu
(manpumep, ASTM A516), nuametpom ot 6 M (20 ¢pytoB) 10 9 M (30 dhyTOB), KOTOpHIC
MOTYT 3KCIUTyaTHPOBAThCS TPH JaBJicHWM cBBIme i paHoM 2 MIla (300 pyHT/KB.
MIOHM) W HWMEIOT KOPPO3WOHHBIM JONMycK B O MM wind OoIbllie, CIIeIHATBHO
MpeaHa3HA4YeHbl WIIM TOATOTOBJICHBI IS TPOW3BOJCTBA TSDKEJOW BOJBI IyTEM
MCTIOJIB30BaHMS MPOIIECCa H30TOITHOTO 0OMEHa BOJIBI U CEPOBOJIOPOIA.

T'azopyBKH M KOMIIpECCOPBI

OpHocryneHuaTele, ManoHanopuble (t.e. 0,2MIla wmm 30 QyHT/KB. ArOHM)
HEHTPOOEKHBIE Ta30{yBKH WM KOMIIPECCOPHI ISl LUPKYJSAIUN CEPOBOJIOPOIHOTO Ta3a
(T.e. rasa, coxmepxamero 6Oonee 70% H,S), cmenmanbHO TpemHA3HAUYCHHBIE WM
IOJTOTOBJICHHBIE AJISI MPOM3BOACTBA TSDKEIOH BOXBI IIyTeM HCIIOIb30BAaHUS Ipolecca
oOMeHa BOABI M CEpOBOAOPONA. OTH Ta30LyBKHM WM KOMIIPECCOPHl HMMEIOT
TIPOM3BONTENFHOCTD, MPEBBIIIAIONIYI0 HIX paBHYI0 56 M’/c. (120 000 SCFM) mpu
9KCIUTyaTalluy IOJ JaBlICHHEM, NpeBbIMIaommM uin paBHbM 1,8 Mlla (260 ¢yHT/KB.
JIIOM) Ha BXOJIe, M CHA0KEHBI CaTbHUKAMHF, YCTOWYHUBEIMU K Bo3elcTBII0 H)S.
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6.6.
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AMMHIAYHO-BOJOPOIHbIE 00MEHHbIE KOJIOHHBI

AMMHa4YHO-BOAOPOIHBIE OOMEHHBIE KOJIOHHBI BBICOTOW Oonee MIM paBHOH 35 M
(114,3 pyroB) muamerpom ot 1,5 M (4,9 dpyroB) mo 2,5 m (8,2 pyTOB), KOTOpEIE MOTYT
9KCIUTyaTUPOBATLCS TMOJ JaBlieHHeM, npeBbimaromumM 15 MIla (2225 ¢pyHT/KB. q1oiim),
CIELUAIFHO MpeIHa3HAYCHHbIE WM IOATOTOBJICHHbIE ATl IPOU3BOACTBA TSKETION BOJBI
IyTEM HCIOJIb30BaHMs Mpolecca oOMEHa aMMHakKa W BOJAOPOAa. DTH KOJOHHBI MUMEIOT
TaKXe IO MEHBIIIEH Mepe 0HO 0OTOOPTOBAHHOE OCEBOE OTBEPCTHE TOTO K€ JUAMETPA, YTO
U UWIMHApUYECKass 4YacTh, dYepe3 KOTOPYI0 MOTYT BCTaBIATHCS WM BBIHUMAThCS
BHYTPEHHHE 4aCTH KOJIOHHBI.

BHyTpeHHHe YaCTH KOJIOHHBI U CTYIICHYATbI€ HACOCHI

BHyTpeHHHE 4YacTH KOJIOHHBI M CTYIIEHYAaTble HACOCHI, CHELUAILHO MpeIHAa3HAYEHHBIC
WIM TIOATOTOBJEHHbIE I KOJIOHH JJs MPOM3BOACTBA TSDKEIOW BOABI IMyTEM
UCIIONB30BaHUS  TIPOIecCa aMMHAYHO-BOJOPOAHOrO oOMeHa. BHyTpenHue dacTtu
KOJIOHHBI BKJIIOYAIOT CHEIHAbHO MpeJHa3HaueHHbIe KOHTAKTOPHI MEXIY CTYIEHSIMH,
COJCHCTBYIOLINE TECHOMY KOHTAKTy Ia3a M KUAKocTU. CTyneHuaTble HACOChI BKIIOYAIOT
CICLUAIFHO NpeAHA3HAUYCHHBIE IMOTPY)XKaeMble B >KHUAKOCTb HACOCHI ISl LUPKYJSALUH
KHUIKOTO aMMMaKa B Ipefenax o0beMa KOHTAKTOPOB, HAXOISILIMXCS BHYTPH CTyNEHEH
KOJIOHH.

YcraHoBkH AJ151 KPEeKHMHIa aMMHuaKa

YcTaHOBKH IJIA KPCKUHI'a aMMHUaKa, SKCIUTyaTUPYEMbIC IO AaBJICHHUEM, ITPEBLIIIAIOIIUM
i paBHeIM 3 MIla (450 QyHT/KB. moiiM), cCIelUadbHO TpeAHa3HAUCHHBIC WU
MOJITOTOBJICHHBIC IS TPOU3BOJICTBA TSHKEION BOJBI MYTEM HCIOJIB30BaHUs Mpolecca
H30TOIMHOT0 0OMEHA aMMHUaKa u BOJIOPO/IA.

HUHdpakpacHbie aHAIU3ATOPHI NOTJIOIIEHUS

WndpakpacHple aHanM3aTOphl IMOTJIOMICHHS, CIIOCOOHBIC OCYIICCTBISATH —AaHAJIH3
COOTHOIIICHUS MEXIy BOJOPOIOM H JCHTEpHEM B peajbHOM MaciiTabe BpEeMEHH, KOraa
KOHIICHTPAINH JeHTepHs paBHBI WiH TpeBbImaoT 90%.

Karaautnuyeckne meuu

Karanutnueckue neuun JJIA nepepa60TKI/I O6OI‘8.II_ICHHOFO HeﬁTepHeBOFO rasa B TAXCIIYIO
BOAY, CIICIUAJIBHO NMPCAHA3HAYCHHBIC WJIN MMOATOTOBJICHHLIC IJIA IMTPOU3BOACTBA TsDKEI0M
BOJBI ITYTEM UCIIOJIB30BaHUA ITPOLECCA N30TOITHOT'O oOMeHa aMMUaKa 1 BOJOpoOaa.

YcTaHoBKH I KOHBEPCUH YpaHa U 000py/10BaHNe, CIIeNHAJBLHO NMPeIHA3HAYEHHO0e
WM MOATOTOBJIEHHOE /IJISI 3TOT0

BBOJHOE 3AMEYAHUE

B ycrtanoBkax u cucTteMax IJIsi KOHBEPCUU YpaHa MOXKET OCYILIECTBISTHCS OJHO WU
HECKOJIBKO MPEBpAIllCHUN U3 OJHOT0 XMMUYECKOTO M30TOMNA ypaHa B APYTOH, BKIIIOUAL:
KOHBEPCHIO KOHIIEHTpaToB ypaHoBo# pyasl B UO;, kouBepcuto UO; B UO,, KOHBEPCHIO
okucet ypana B UF, mnmu UFs, komBepcuto UF,; B UF4, konBepcuto UFg B UF,,
kouBepcuto UF, B MeTammmdeckuit ypad u KoHBepcuio ¢ropunos ypada B UO,. MHorme
KITFOYEBbIE KOMIIOHEHTHI 00OPYJOBAaHUS YCTAaHOBOK Ui KOHBEPCHHU YpaHa XapaKTepHBI
JUIA  HEKOTOPBIX CEKTOPOB XWUMHUYECKOH o00pabaThIBaiolel MpPOMBIIIICHHOCTH.
Hanpumep, Buabl 000pyIOBaHHS, UCIOIB3YEMOIO B 3TUX MPOIECCaX, MOTYT BKIIOYATh:
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[eYd, KapyceJbHble II€4M, PEAKTOPBbl C IICEBJOOKIDKEHHBIM CIIOEM KaTalu3aTopa,
KapoBbIe PEaKTOPHBIC OAIIHH, KUIKOCTHBIC IEHTPU(YTH, TUCTHIUIALUOHHBIC KOJOHHBI U
XKHUIKOCTHO-)KUAKOCTHBIE 3KCTPAKLUOHHBIE KOJOHHBL. OJHAKO HE MHOI'ME KOMIIOHEHTBHI
00OpyZOBaHHA UMEIOTCS B "TOTOBOM BHE"; OOJBIIMHCTBO W3 HUX JOJDKHBI OBITH
MOJITOTOBJICHBI COTJIACHO TPEOOBAaHUSAM M CIEHU(PHUKALMAM 3aKa3zuuka. B HEKOTOpPBIX
ciydasgx TpeOyeTcs YUYHTHIBaTh CIHEIUAIbHBIE TIPOCKTHBIE W  KOHCTPYKTOPCKHE
0COOEHHOCTU AJISI 3aILUTHI OT arpecCUBHBIX CBOWCTB HEKOTOPHIX M3 00padaThiBaeMbIX
xummueckux BemectB (HF, F,, CIF; u ¢ropunsr ypana). Hakonem, crnemxyer oTMETHUTH,
9TO BO BCEX IPOLIECCaXx KOHBEPCHM YpaHAa KOMIIOHEHTHI OOOpYAOBaHHMS, KOTOpBIE
OTJENIbHO CIIELUANbHO HE NpeAHa3HAYeHbl WM MOATOTOBJIEHBI JUIsI KOHBEPCUH YpaHa,
MOTYT OBITh OOBEIMHEHBI B CHCTEMBI, KOTOpBIE CIIEHHAIBHO IpeIHA3HAYECHbl WIIH
MOATOTOBJIEHBI JJIS1 UCTIOIB30BAHUA B IEJIAX KOHBEPCHH ypaHa.

CrnennajibHO TpeAHA3HAYCHHBbIC WJIM NMOATOTOBJICHHbIE CHCTEMbI JJIsl KOHBEPCHH
KOHLIEHTPAaTOB ypaHoBo# pyasl B UO;

[NOACHUTEJIBHOE 3AMEYAHUNE

KonBepcus koHueHTpaTtoB ypaHoBod pyasl B UO; MOXKET OCYIIECTBISATHCS CHadaja
MOCPEACTBOM PACTBOPEHUS pyAbl B a30THOM KHUCIOTE W DKCTPAKUUU OYUIIEHHOTO
réxkcarygpara ypaHWJIJUHUTpATa C I[MOMOIINBIKO TAaKOro pacTBOPHUTEIA, KakK TpI/I6YTI/IJ'I
docdart. 3aTeM rexcaruapaT ypaHWIAHHATPaTa peodpaszyercs B UO; mubo mocpeacTBoM
KOHIICHTpAIlMd W JCHUTpAIMH, JU0O0 TMOCPEJACTBOM HEUTpANIU3alMi Tra3000pa3HbIM
aMMUAKOM JUTS TTOJTyYCHHUs TUypaHaTa aMMOHUS C TOCIEAYIOIEeH GpruibTpamuei, Cymkoit
Y KaJbIIMHUPOBAHUEM.

CHeIlI/IaJILHO NpeaIHasHAYCHHbIC MJIM MOJAT0TOBJICHHbLIC CUCTEMbI 1/ KOHBEPCHUMU
UO3 B UF6

I[NTOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UO; B UF¢ MOXXET 0CyLIECTBISATECS HEIOCPEACTBEHHO (TOprupoBaHueM. Jis
nporecca TpedyeTcs UCTOUHHUK ra3000pa3Horo gpropa win TpexToprCcTOro XIopa.

CHeIII/IaJII)HO NpeaIHasHAYCHHbIC WM MOAT0TOBJICHHBLIE CUCTEMbI /IJId KOHBEPCHUM
UO3 B UOZ

[HOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UO; B UO,; MOXET OCYIIECTBISTHCS IOCPEACTBOM BoccTaHoBiIeHUs UQO;
ra3000pa3HbIM KPEKHHT-aMMHAKOM HJIH BOJIOPOJIOM.

CHeIII/IaJ'I])HO NpeaHasHA4YC€HHbIC WJIH MOATOTOBJCHHbLIC CHUCTEMbI JJisi KOHBEPCHUH
UOZ B UF4

[HOACHUTEJIbHOE 3AMEYAHUE

Koneepcuss UO, B UF; MoxeT ocymecTBiaThes TmocpeAcTBoM peakmun UO, ¢
razoo0pa3HbIM ¢TopucTeIM BogopoaoM (HF) mpu temmeparype 300-500°C.
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CnenuajabHo NpeaAHasHaA4YC¢HHbIC MJIH MOATOTOBJCHHbLIC CHUCTEMbI IJisI KOHBEPCHUHU
UF, B UF,

[NOACHUTEJIBHOE 3AMEYAHUNE

Koneepcuss UF; B UF¢ ocymiecTBisieTcss MOCPEIACTBOM HSK30TEPMUUYECKON peakiuu ¢
¢Topom B peakTtopHoi OamHe. UFg KOHAEHCHpyeTCS M3 TOpSYMX JIETYYHX Ta30B
IIOCPEJICTBOM TPOINYCKAaHUsl IIOTOKAa Ia3a 4Yepe3 XOJOIHYIO JIOBYLIKY, OXJIAXICHHYIO
mo -10°C. s mporiecca TpeOyeTcst HCTOYHUK ra3000pa3Horo ¢ropa.

CrnennajJibHO NpeAHA3HAYEHHBbIC WM NMOATOTOBJIEHHbIE CHCTeMbI NJsl KOHBEPCHH
UF, B MeTa/LINYECKUH YPaH

[NOACHUTEJIbBHOE 3AMEYAHUE

KonBepcus UF,; B MeTtalmmMueckuil ypaH OCYUIECTBISICTCS IOCPEACTBOM  €r0
BOCCTAHOBJICHHSI MarHueM (KpymHble TapTHH) WIKA KajbIleM (Mayble mapTun). Peakmus
OCYIIECTBILICTCS TIPU TEMIIEpaTypax BBITEe TOUKH TutaBiieHus ypana (1130°C).

Cneuna.m;no NpeaHasHA4YC¢HHbIC WJIH MOATOTOBJCHHbLIC CHCTEMbI JJisI KOHBEPCHUHU
UF@BUOZ

[NOACHUTEJIbBHOE 3AMEYAHUE

Koneepcuss UFs B UO, MOXET OCYIIECTBISTHCS TOCPEACTBOM OJHOTO U3 TpeX
mporieccoB. B mepBom mponecce UFg BoccranaBnmBaerca u ruaponusyerca B UO; ¢
HCTIONb30BaHWEM BojJiopojia W mnapa. Bo Bropom mpouecce UFg rumponusyercs
pacTBOpeHHEM B BOJE, ULl OCAXKACHUS IWypaHaTa aMMOHHUS M0OaBIsieTCs aMMHaK, a
nnypasat BocctaHasnuBaeTcs B UO, Bogoponom npu temnepatype 820°C. Ilpu Tpetbem
mporiecce rasoobpasueie  UFg, CO, wu NH; cmemuBatorcs B BOJC, OCaxaas
ypaHWIKapOOHAaT aMMOHHMS. YpaHWIKapOOHAaT aMMOHHUS CMEIIMBAeTCs C MapoM |
BojopoaoM mpu temreparype S00-600°C s mpousBoacta UO..

Konsepcuss UFs B UO, dWacTo OCYIIECTBISETCA Ha IEPBOM CTYNEHHW YCTAHOBKU IIO
W3TOTOBJICHUIO TOTLIHBA.

CnenuajbHo NpeaHasHA4YCHHbIC MJIH MOATOTOBJCHHbLIC CHUCTEMbI JJisI KOHBEPCHUH
UF6 B UF4

[HOACHUTEJIbHOE 3AMEYAHUE

Konsepcus UF B UF, ocymiecTBisieTcs MOCPEICTBOM BOCCTAHOBIICHUS BOJOPOIOM.
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