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JTOMOJHHUTEJBHBIN MPOTOKOJI K COTI'JIAINEHUIO MEXY
PECIYBJIMKOM KATIP U MEJKIYHAPOJHBIM ATEHTCTBOM I10
ATOMHOWM SHEPTUM O TIPUMEHEHWUU T'APAHTHI B CBSI3U C
JAOI'OBOPOM O HEPACITPOCTPAHEHHMMU AJEPHOI'O OPYXUSA

1.  Tekcr [omomuutensHoro nportokona k Cornamenutro Mexnay PecrmyOmukoit Kump u
MeXTlyHapOIHbIM areHTCTBOM I10 aTOMHOW HEPIUHM O MPUMEHEHUU TapaHTUH B CBSA3H C
JIOroBOpOM O HEpacHpOCTPAHEHHH SIEPHOTO OPYXKHs BOCHPOM3BOIMTCS B IIPHIOKEHHH K
HACTOALIEMY JOKYMEHTY JJsi CBEIACHHMSI BCEX TIOCYJapCTB-UlI€HOB. JlOMOIHUTENbHBII
npoTokoi 0w 0100peH CoBeToM yrpaBisromux 25 HosiOops 1998 rona. OH ObLT MOAMIHICAH B
Bene 29 nrons 1999 rona.

2. B coorBerctBuM co ctarbei 17 JIOMONHUTENBHOIO NMPOTOKOJIA OH BCTYNHJI B CHILY
19 dbeBpans 2003 roga, B AeHb, Korga ATEHTCTBO mony4mio oT Pecmyomukm Kunp
NUCbMEHHOE YBEJIOMIIEHHE O TOM, YTO 3aKOHOAATENbHbIE M KOHCTUTYLHMOHHBIE TPeOOBAaHUS
Kunpa, HeoOxoaumble U1l BCTYIJICHUS B CHITY, BBIITOJIHEHBI.

Bocmpousseneno B nokymente INFCIRC/189.

H Ilo coo6pa>1<eH1/151M OKOHOMHH HaCTOHHII/Iﬁ JOKYMCHT OTIICUAaTaH OrpaHUYCHHBIM THPAXKOM. H
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Annex

JIOIIOJIHUTEJIBHBIN ITPOTOKOJI K COTJIALLIEHWIO MEXTY PECITYBJIMKOM
KUITP Y MEXXJTYHAPOJIHBIM ATEHTCTBOM 10O ATOMHOM DHEPTUU O
[IPUMEHEHUN TAPAHTHIA B CBS3U C JIOTOBOPOM O HEPACIIPOCTPAHEHUU
SAAEPHOI'O OPYXKUA

[MPUHUMAS BO BHUMAHMUE, uro Pecnybnuka Kunp (B ganbHeiieM nmeHyemast
“Kumpom™) 1 MexayHapoaHOe areHTCTBO MO aTOMHOW HEPruu (B JaJIbHEHIIEM UMEHYEeMOE
"AreHTcTBOM") SBIAIOTCS ydyacTHHKaMu CoralieHusi O NPUMEHEHUM TapaHTUH B CBSI3U C
JIoroBOpoM O HEpaCHpOCTPAHEHUU SIEPHOTO  OpYXHs (B JaJbHEHIIEM HMMEHYyEeMOro
"CornaieHueM o rapaiTusx'), KOTOpoe BCTYIWIO B cuity 26 stHBapst 1973 rona;

YUUTBIBAS »xenaHue MeXIyHapOJHOTO cooOIIecTBa emie 0ojiee YKPENUTh PEKUM
SZIEPHOTO HEPACIIPOCTPAHEHNUS ITyTEM MOBBIIIEHUS 1€HCTBEHHOCTH U 3 (EKTUBHOCTU CHCTEMBI
rapaHTuil ATeHTCTBA;

HAIIOMUMHAS, ytOo ATEeHTCTBO MHpH OCYIIECTBICHUU TapaHTHA JOJKHO YUYWUTHIBATH
HEOOXOIMMOCTh: M30eraTh CO3JaHHS TPETSTCTBHA IKOHOMUYECKOMY M TEXHOJIOTUYCCKOMY
pazBuTuio Kumpa uim MeXIyHapOIHOMY COTPYAHHYECTBY B O0OJAaCTH MHUPHOW SIIEPHOM
NESTETLHOCTH;  COONIIOaTh JACUCTBYIOIIME TIOJIOKEHUST B OOJACTH OXpaHbl 3/I0POBBS,
0e3omacHOCTH, (DU3MYECKOM 3alUThl, a TaKkkKe Jpyrue JeHCTBYIOIIUMEe TpeOOBaHUS
0€30IacHOCTH | TpaBa OT/CIIGHBIX JIUI], W MPUHUMATH BCE MEPHI IO 3aMIUTE KOMMEPUYECKHX,
TEXHOJIOTHYECKMX W TPOMBIIIICHHBIX CEKPETOB, a Takke JApYrod KOoH(UIeHIHAILHON
WHPOPMAIINHU, KOTOpasi CTAHOBUTCSI €My W3BECTHOI;

[NPUHNUMAA BO BHHUMAHHME, uro wyacrora npoBeleHHs M HHTEHCUBHOCTh
MEpOIpUATUH, YyKa3aHHBIX B HacrosameM Ilporokone, OyayT mojiepXuBaTbcs Ha
MUHMMaJIbHOM  YpPOBHE, COOTBETCTBYIOIIEM II€JIM  IOBBIMIEHHS  JECUCTBEHHOCTH U
3 PEKTUBHOCTU rapaHTHi ATEHTCTBA;

HACTOAIINM Kurmp u ATeHTCTBO COTNTACUINCH O HUKECIIEAYOILEM:



CBA3b MEXKAY HACTOALIIUM ITPOTOKOJIOM U COI'VIAIIEHUEM O

I'APAHTHUAX

Cratps 1

[Tonoxenus CornameHus o rapaHTUsAX NMPUMEHSIOTCS K HacTosmeMy [Iporokony B Toi
Mepe, B KaKOM OHM COOTBETCTBYIOT IOJIOKEHMAM Hactosmero [IpoTrokoma m coBMECTUMBI C
HUMH. B ciydae mnporuBopeunss mexay noiokeHusMM CorvylalleHusT O TapaHTHsIX U
MIOJIOKECHUAMU HacTos1ero [IpoTokona npuMeHroTes monokeHus Hactosero [Iporokona.

INPEJOCTABJIEHUE TH®OPMALIUU

Cratpa 2

a. Kunp npenocrasnser ATeHTCTBY 3asBICHUE, COAEPIKALLIEE:

i)

iii)

OOmee onmcanue H UHPOPMALHUIO, YKa3bIBAIOIIYI0O MECTO MPOBEACHUS
OTHOCSIIUXCA K SACPHOMY TOIUIMBHOMY IIMKITYy HAayYHO-HCCIIETOBATEIBCKUX U
OIBITHO-KOHCTPYKTOPCKHX PAbOT, HE CBA3aHHBIX C SACPHBIM MaTEpUAIOM,
OCYIIECTBIISIEMBIX Te-TH00, KOTOpbIe (PMHAHCHUPYIOTCS, MOTYyYHIN KOHKPETHOE
paspeleHne Wik KOHTPOIUPYIOTCS I OCYIIECTBILSIIOTCS OT uMeHu Kunpa.

OmnpeneneHHyr0  AreHTCTBOM Ha  OCHOBE  OXXMJIAEMOTO  IOBBILICHHUS
HeCcTBEHHOCTH wWid  A(PQPEeKTUBHOCTH ©  corjacoBaHHyro ¢ Kumpom
uH(popManuIo 0 Kacaroleiics rapaHTUH SKCIUTYyaTallMOHHOM JeATeIbHOCTH Ha
YCTAaHOBKaX M B MECTax  HAaxXOXICHUS BHE YCTaHOBOK, TJE OOBIYHO
UCTIONb3YeTCs sIepHBIM MaTepual.

OO1ee omucaHMe KaKIOro 3JaHud Ha KaKIOH IUIOIIAAKEe, BKIIOYAs €ro
WCIONIb30BaHUE, W, €CJIIM 3TOTO HEJAOCTATOYHO - OMUCAHHUE €T0 COACPKUMOTO.
DTO ONMUCAaHUE BKIIOYAET KapTy TAKOW TUTOLIA/IKH.

Onucanne macmTaba onepanuid JUisl KaXJI0ro MecTa HaXOXICHHUsS, UMEIOIIETO
OTHOLIEHUE K JEATENbHOCTH, yKa3aHHOW B Ilpunoxkenuu [ k Hacrosmemy
[Iporokomy.

Hudopmarmio, yKas3pIBaIOIIYI0 MECTO HAaXOXKICHHS, OSKCIUTyaTalliOHHOE
COCTOSIHMC MW OLICHOYHBLIC T'OJOBLIC IMPOHM3BOACTBCHHBIC MOIIHOCTH YPAHOBBIX
PYZIHHKOB M OOOTaTUTENBHBIX YCTAaHOBOK M TOPHEBBIX O00OTaTUTEIHHBIX
YCTAQHOBOK U CYIIECTBYIOLIHIA TOI0BOI 00BEM NPOU3BOJICTBA TAKUX PYAHUKOB U
oboratutenpHbIX ycTaHoBOK miusi Kumpa B memom. Kump mpenocraBnsier 1mo
3ampocy ATeHTCTBA JJaHHBIE O CYIIECTBYIOIIEM IOZ0BOM 00BEME MPOM3BOICTBA
OTZENBHOTO PyIHMKA WM 00OraTHTENbHON ycTaHOBKH. [IpenocraBnenue 3Toit
nH(popManyu He TpeOyeT BeJCHHUS MOJPOOHOTO yUeTa SICPHOTo MaTepuara.



vi)

WNudopmannio 0THOCUTENFHO UCXOJHOTO MaTepualia, KOTOPBIN elle He JTOCTUT
COCTaBa M YHUCTOTBI, KOTOPBIE JAENAKOT €r0 MPUTOJHBIM I HW3TOTOBIICHUS
TOILTMBA WJIK H30TOITHOTO OOOTAIICHHUSI, BKJIFOYAOIITYTO:

a)

b)

KOJIMYECTBA, XUMUYECKUI COCTaB, UCIOJIb30BAHUE WM MPEINOaraeMoe
UCIIONIb30BaHUE TAKOTO MaTepHaia, HE3aBHCUMO OT €ro SICPHOTO HIIH
HESICPHOTO UCIIOJIB30BAaHUS, ISl KaXIOr0 MECTa HaXOXICHHS Ha
Kunpe, B KOTOpOM Takoii MaTepuall TPHCYTCTBYeT B KOJIWYECTBaX,
NPEBBIMIAIOMINX JECSATh METPUYECKHX TOHH ypaHa H(WIM) JABaaALATh
METPHYECKUX TOHH TOpHS, a JUIS JPYTHX MECT HaXOXKICHUS C
KOJIMYecTBaMU OoJiee 0JTHOM METPHUYECKOM TOHHBI - 001ee KOJMYECTBO
st Kumpa B 1ienom, ecim 310 o0riee KOJIMYECTBO MPEBBIIIACT ACCITh
METPUYECKUX TOHH ypaHa WIM ABAALATh METPHUUYECKUX TOHH TOPHSL.
[Ipenocrapnenue »Toit wHPOpMaMKU HE TPeOyeT BEACHHUS TMOAPOOHOTO
ydera sepHOro Marepuara,

KOJIMYECTBA, XWMHYECKH COCTaB M NYHKT HA3HAYEHUS KaXIOu
AKCIIOPTHOM MOCTaBKM M3 Kurpa Takoro marepuana isi KOHKPETHBIX
HESAJICPHBIX LEJIEH B KOJIMYECTBAX, PEBBILIAOIINX:

1) JIECSITh METPUYECKUX TOHH YypaHa, WU JUIsl TIOCIIEI0BaTEeIbHBIX
AKCIOPTHBIX TOCTAaBOK ypaHa u3 Kumpa B OIHO M TO Xe
roCcyJapcTBO, Ka)aasi U3 KOTOPBIX MEHEE NECATH METPUUYECKUX
TOHH, HO CyMMa KOTOPBIX MPEBBIIIAET JECATH METPUUECKUX TOHH
B TECUCHHUE I'0J1a;

2) JIBa1IaTh METPUYECKHUX TOHH TOpUSI, HIIH TS
MOCJIEIOBATENIbHBIX KCIOPTHBIX TOCTAaBOK Topus u3 Kumpa B
OJIHO U TO %€ roCyAapCTBO, KaXk/1asi U3 KOTOPBIX MEHEE ABaILATH
METPUYECKUX TOHH, HO CyMMa KOTOPBIX TPEBBIIIAET IBAAIATH
METPUYECKUX TOHH B TEUCHUE TOJ1a;

KOJIM4YCCTBA, XUMHYCSCKUI COCTaB, MCCTO HAaXOXIACHHA B HACTOAIICC
BpPEMA M UCIIOJIB30BAHUEC WK IMPCAIIOIaracMoc HMCIoJIb30BaHUC Ka)K,Z[OI\/JI
HMHOpTHOfI IIOCTaBKM Ha KI/Il'Ip TaKOro marcpuajlia IJIsI KOHKPCTHBIX
HEAACPHBIX neneii B KOJIMYCCTBAX, IMPCBLIIAIONINX

1) JECSTh METPUYECKMX TOHH YPaHa, WM Ul IOCIEI0BATEIbHBIX
UMIIOPTHBIX IIOCTaBOK ypaHa Ha Kump, kaxnmas u3 KOTOPBIX
MEHEE JIeCATH METPUYECKHX TOHH, HO CyMMa KOTOPBIX
IIPEBBILIACT AECATh METPUYECKUX TOHH B TEYEHHE TOJA;



vii)

viii)

2) JIBaaLAaTh METPUYECKUX TOHH TOpHS, HIIH IS
MOCJIEIOBATENILHBIX MMIIOPTHBIX TIOCTaBOK Topusi Ha Kwump,
KaKIasi U3 KOTOPBIX MEHEe JBAJIATH METPHUYECKUX TOHH, HO
CyMMa KOTOPBIX TPEBBIINIACT ABAIIATh METPUYCCKHX TOHH B
TEUEHHE Ioja;

IpPH TOM MOHMMAHHH, YTO TPEACTaBICHHE MH(OpPMALK O TAKOM Marepuale,
npeaHa3HAUCHHOM UI1 HCAACPHOI'0 HCIIOJIB30BaAHHA, IIOCJIC TOIO KaK OH
JOCTATHET OKOHYATeJBHOH (OPMBI CBOETO HESACPHOTO HCIONB30BAHHS, HE
Tpedyercs.

a) MH(OPMAIINIO OTHOCUTEIHHO KOJIMYECTB, BUAOB UCIIOJIB30BAHUS U MECT
HaXOXJICHUs SIEPHOrO Marepuana, OCBOOOXIEHHOINO OT TIapaHTHH B
COOTBETCTBMH CO cTaThel 36 CornameHus o rapaHTusx;

b) MH(OPMAIIMIO OTHOCUTEIBHO KOJIMYECTB (KOTOPasi MOKET UMETh (hopMy
OLIEHOK) U BHJOB HCIIOJNB30BAHUS B KaXKIOM MECTE HaXOXKACHUS
SICPHOTO MaTepUaia, OCBOOOXKICHHOTO OT TAPAHTHUI B COOTBETCTBHHU CO
cratberr 35 b) CornamieHus o TapaHTUAX, HO €IIe HE HaXOSIIErocs B
OKOHYATeNpHOW  (opMe  [UIS  HESACPHOTO  HCIONB30BAHUSA, B
KOJIMYECTBaX, MPEBBIIAIONIMX YKa3aHHbIE B cTaThe 36 CornameHus o
rapantusix. [IpenocraBnenue stoli mH(pOpMaIMu HE TpPeOyeT BeACHUS
MOPOOHOTO yyeTa siIepHOro MaTepHara.

Nudopmariiio OTHOCUTETFHO MECTa HaXOXKACHUS WM JaJIbHEHIIeH 00paboTKu
OTXOJIOB CPEIHEr0 WM BBICOKOTO YPOBHSI aKTMBHOCTH, COAEPKALIUX TLTY TOHHH,
BBICOKOOOOTAIIEHHBIN ypaH Wi ypaH-233, B OTHOIIEHHH KOTOPBIX IPUMEHEHNE
rapaHTuii ObUIO MpeKpalieHO B cOOTBeTCTBMM co crarbeil 11 Cornamenus o
rapantusx. [{ng nemu nqaHHoro myHkTa 'nanbHeias o0paOoTka'" He BKIIOYAeT
NEPEyNaKOBKY OTXOJOB WIM UX JajbHeilllee KOHJULMOHUPOBAHHUE, HE
MpeTyCMaTPHUBAIOIIEE Pa3/IeNICHUs JIEMEHTOB, [Tl XPaHSHUS WIN 3aXOPOHEHHSL.

Crnenyromryto MHGOPMAIMIO OTHOCHUTEIBHO COTJIACOBAHHOTO OOOPYHOBAHUS H
HEsIIEPHOro MaTepHaia, nepeuncieHHbix B [Ipunoxxennn I1:

a) MO KaXXI0M SKCHOPTHOM moctaBke u3 Kumpa Takoro obopyaoBaHus u
MaTepuana: HICHTHU(PHUKAIMSA, KOJIMYECTBO, MECTO IMPEAIoiaraeMoro
UCTONB30BaHMsI B TOCYJapCcTBe-NOMydaTele W Jgara Wi B
COOTBETCTBYIOIIUX CIIy4asx OXKHJAaeMasi JaTa SKCIIOPTHOM IMOCTABKHY;



b) M0 KOHKPETHOMY 3alpocy ATeHTCTBa, MoATBepxaeHue Kumpom kak
MMITIOPTUPYIOIIUM TOCYIapCTBOM MH(POPMAIIMK OTHOCHTEIIFHO HKCIIOPTa
Takoro oOopymoBaHMs W wMarepuasia Ha Kwump, mnpemocraBieHHON
ATEHTCTBY IpyI'MM T'OCYAapCTBOM.

OOuwe miaHel Ha MPEACTOSIIUN ASCATUICTHAN MIEPUOJI, UMEIOIINE OTHOIICHHE
K Ppa3BUTHIO SJEPHOTO TOIUIMBHOIO LHMKJIA (BKJIIOYas IUIAaHUpPYEMBbIE
OTHOCSIILIMECS K SJEPHOMY TOIUTMBHOMY LMKJIY HAy4HO-HCCIIEOBATEIbCKUE U
OIBITHO-KOHCTPYKTOPCKHE paboThI), KorJa OHU YTBEPKICHbI
COOTBETCTBYIOLIMMH KOMIIETEHTHBIMH OopraHamu Ha Kumpe.

Kunp mnpunaraer Bce pasyMHbIE YCHIIUS, C TeM YTOOBI INPEIOCTaBUTh ATEHTCTBY
CIICYIOITY 0 HH(POPMAIIHIO:

i)

obmiee onucaHue ¥ UHPOPMALMIO, YKa3bIBAIOUIYI0O MECTO MPOBEICHUS
OTHOCSIIIIUXCS K SAEPHOMY TOIUIMBHOMY LMKy HAay4HO-HCCIIEIOBATENbCKUX U
OIBITHO-KOHCTPYKTOPCKUX pPAa0OT, HE CBS3aHHBIX C SIEPHBIM MaTEpUAIIOM,
KOTOpBIE KOHKPETHO OTHOCATCSA K OOOraimieHuto, mnepepaboTke sIepHOro
TOIUIMBA WM K OOpabOTKE OTXOAOB CPEOHETO WM BBICOKOTO YPOBHS
aKTUBHOCTH, COJIEPXALIMX IUTyTOHMH, BBICOKOOOOTALICHHBI YypaH WM
ypaH-233, ocCymecTBIIeMbIX The-Tuoo ©Ha Kumpe, HO KOTOpble He
(GUHAHCUPYIOTCS, HE TMOJIYYWJIM KOHKPETHOTO — paspelleHHs WId He
KOHTpoJMpyroTcs Kunpom winm He ocymiecTBisitores oT umeHu Kwumpa. [lns
LIENTM JIAHHOTO ITyHKTa "00paboTKa" OTXOIOB CPEIHEr0 HJIM BBICOKOTO YPOBHS
aKTHUBHOCTHU HE BKJIIOYAET NEPEYNaKOBKY OTXOA0B WM UX KOHJUIIMOHUPOBAHHE,
HE TpeAyCMaTpHUBAIOLIEEe pa3[eNieHUs OJIEMEHTOB, Ui XpaHEHUS WU
3aXOPOHEHUSI.

o0llee ONUCAHUE JIEATEIBHOCTH W CBEICHUS O JIMIE WIM OpraHu3aluy,
OCYILECTBIISIOIINX TaKyl0 IEATEIbHOCTh B ONPENEIEHHBIX ATEHTCTBOM MECTax
HaXOXXIECHUS 3a MpefeiaMH IUIOIIAIKH, KOTOpble, [0 MHEHHIO ArEHTCTBa,
MOTJIH OBl (PYHKIIMOHAILHO OBITh CBA3aHBI C JEATEIbHOCTHIO HA 3TOU IJIOIIAKE.
[IpenocraBnenne Takol HH(OpMAIMKU SBISIETCS TPEIMETOM KOHKPETHOIO
3anpoca AreHtcTBa. OHa MPENOCTAaBISAECTCS B KOHCYJIBTAllUU C ATEHTCTBOM U
CBOEBPEMEHHO.

o 3anpocy ArentctBa Kump naet yrouHeHus win pa3bsCHEHUs J1t000H HH(popMaluy,
MPEOCTABIIEHHOW B COOTBETCTBUM C HACTOSIIEH CTaThEH, B TOW CTENEHU, B KOTOPOU
OHA UMEET OTHOLLIEHUE K LEIN TapaHTHIA.



Cratbs 3

Kunp mnpepocraBnsier AreHtctBy B TedeHwe 180 qHed mocne BCTYIUIGHHS B CUITY
Hacrosiero [IpoTokona nHpOpMAaIMIO, O KOTOPOil TOBOPHUTCS B cTathe 2.a. 1), iii), iv),
V), vi) @), vil) ¥ X) ¥ B cTathe 2.b. 1).

Kump mpemocraBnsier AreHTCTBY g0 15 wmas kaxmoro roga OOHOBIICHHYFO
MHPOPMALIMIO, 0 KOTOPOH TOBOPUTCS B MYHKTE a. BHIIIE, 32 TIEPHO, OXBATHIBAIOIIUI
MIPEIIECTBYIONINN KalleHAapHbId Toa. Eciam paHee mpemocraBieHHas WHGOpMAIUs
ocranach 0e3 n3meHeHui, Kurmp yBenomisier 00 3ToM.

Kunp mnpenocraBiser AreHTCTBY A0 15Mas kaxzmoro roma WH(pOpMaIMIO,
OTIPE/ICTICHHYIO B CTaThe 2.a.vi) b) U C), 32 epro1, OXBATHIBAIOITNI TIPEIICCTBY FOIIHIA
KaJICHIapHbIA TOJI.

Kunp exexBapTranbHO NpenocTaBisieT AreHTCTBY HMH(GOPMAIMIO, ONPEICICHHYIO B
cTatbe 2.a.1X) a). OTa uHpOpMAIUs TPEAOCTABISCTCS B TCUCHHE IMIECTHICCITH THEH
MOCJIe OKOHYAHUS KQXKIO0TO KBapTasa.

Kunp npenocrasisier AreHTCTBY MH(OpPMAIMIO, OMpEeNICHHYI0 B CTaThe 2.a.viil), 3a
180 mHE# M0 oCyIIecTBIEHUs NanbHEWIeH o0paboTku, u 10 15 mas kaxmoro roja
UHPOpPMALIMI0O 00 W3MEHEHHUSX MECT HaXOXKICHUS 324 TIePUOJ, OXBATHIBAIOIIUI
MPEAIECTBYIOIINNA KAJICHIAPHBIN TO/I.

Kunp w AreHTCTBO JOroBapMBaIOTCS O BpPEMEHH M YacTOTE IPEIOCTABIICHUS
nHpOpMAIIH, ONPECIICHHON B CTaThe 2.a.11).

Kumnp npenocrapnsier AreHTCTBY MH(pOpPMALUIO, OMPENEIeHHYI0 B cTaThe 2.a.1X) b), B
TEYEHHUE MICCTUICCATH JHEH IOCIIe MOCTYIIICHHUS 3ampoca OT ATSHTCTBA.



I[OHOJIHI/ITEJII)HHﬁ JOCTYII
Cratps 4

Hwmxecnenyromniee npuMEHAETCs B CBA3U C OCYILECTBICHUEM JOMOIHUATEIBLHOTO TOCTYTIA B
COOTBETCTBHH CO CTaTbel 5 HacTosAuero [Iporokoia:

a. ATEHTCTBO HE CTaBUT Oeiim MCXaHUCTUUYCCKU WM CHUCTCMATHYCCKU TIPOBCPATH
nH(GOPMAITHIO, 0 KOTOPOH TOBOPUTCS B CTaThe 2, OTHAKO ATEHTCTBO UMEET JOCTYII K:

1) J000MY MECTy HaXOXKICHHS, O KOTOPOM TOBOPHTCS B CTaThe S5.a.1) WiH ii), Ha
BBIOOPOYHON OCHOBE C IMENbI0 OO0ECHEeueHHs] YBEPEHHOCTH B OTCYTCTBHU
HE3asBJICHHBIX SIEPHOTO MaTepHalIa U IS TeITbHOCTH;

1) J000MY MECTY HaXOXKICHHS, O KOTOPOM TOBOPHUTCS B cTaThe S5.b. wiu c., B
LEeNSIX pEeLIEHUs] BOMpOCA, CBA3aHHOTO C TNPABUIBHOCTBIO U  IMOJHOTOM
nH(pOpMaIMK, TPEIOCTABICHHON B COOTBETCTBHHM CO CTAaThed 2 WM B IEIAX
yCTpaHEHHsI HECOOTBETCTBUS, CBSI3aHHOT'O € 3TOM MH(pOpMAaIHei;

1i1) m000My MECTy HaxXOXIIEHHS, O KOTOpPOM TOBOPHTCS B CTaThe S.a.1ii) B TOH
CTETEHH, B KOTOPOH 3TO HEOOXOAMMO ATEHTCTBY JUIS TOATBEPKICHHUS IS
neneil rapaHtuil 3asBneHns Kumpa o cTaTyce YCTaHOBKM WM MecTa
HAaXOXKACHHUS BHE YCTaHOBOK, T paHee OOBIYHO HCIIONB30BAJICS SIICPHBIN
Marepual, Kak CHATBIX C AKCIUTyaTaluu.

b. 1) 3a HCKIIOYEHHWEM CIy4aeB, YKa3aHHbIX B IIyHKTE i) HWXKe, ATEHTCTBO
HarpaBisieT Kumpy npenBapuTenbHOE YBEIOMIIEHHE O JOCTYIIE IO KpanHEeH
Mepe 3a 24 Jaca;

i) B OTHOIIGHUH JOCTyHma K JOOOMYy MECTy Ha IUIOHIAJKe, KOTOPBINA
3apaniuBaeTCsl B COUYCTAHWU C IMOCCHICHUSMH JUIsl MPOBEPKH HWHPOPMAIUU O
KOHCTPYKIIMH WA C WHCHEKIMAMH JUISl CIICIMAIBHBIX TeJIed WM OOBIYHBIMHU
WHCIICKIIUSMH Ha 3TOW IJIOMIAJIKE, CPOK MPEIBAPUTEIIEHOTO YBEIOMIICHHS, ©CITH
ATEHTCTBO oOpalaeTcsi ¢ 3alpocoM 00 ATOM, COCTABISICT, MO KpalHel mepe,
IBa Yaca, ONHAKO B HCKIIOYHTENBHBIX OOCTOSTENBCTBAX, MOXKET COCTABUTH
MEHEE JIBYX 4acCOB.

C. Hpel[BapI/ITeJ'ILHOe YBECAOMIICHHUC HAIIPABIACTCA B IHMCbBMCHHOM BHUJAC W B HCM
KOHKPETHO YKa3bIBAIOTCA IMPUYMHBI AOCTyIIa U ACATCIBHOCTB, KOTOPasd AOJDKHA OBITH
OCYIICCTBJICHA BO BPEMS TAKOT'O AOCTYIIA.

d. B ciyuae Bompoca WM HECOOTBETCTBUS ATCGHTCTBO MpelocTaBisier Kurpy
BO3MOXKHOCTh JIaTh Pa3bsiCHEHWE M CHOCOOCTBOBAThH PEUICHHIO 3TOTO BOIpPOCA WU
YCTPAHEHHIO ATOTO HECOOTBETCTBHsA. Takas BO3MOXKHOCTh OyJIET MPEIOCTABIATHCS JI0
HAIpaBJIeHUs 3ampoca O JOCTYIIE, €CIIU TOJIBKO ATEHTCTBO HE COYTET, YTO 33JCPIKKa B
MPEIOCTABIICHUY JIOCTYIIA, BO3MOXKHO, HAHECET YIIEpO 1IeJU, C KOTOPO# 3aIpalinBaeTcsl
3TOT JOoCTyn. B 1r000M ciiydae ATEHTCTBO HE JelaeT KaKUX-JIMOO BBIBOJIOB B



OTHOUICHWU BOMNpPOCa WM HECOOTBETCTBUS 10 TexX mop, noka Kumpy He Oyner
MpeI0CTaBIeHa Takasi BO3MOKHOCTb.

€. Ecimn ¢ Kunpom He NOCTUTHYTO HHOW JIOTOBOPEHHOCTH, AOCTYI OCYIIECTBIISETCS
TOJIKO B T€UEHHE OOBIYHOTO pabOYero JTHS.

f. Kunp mmeer npaBo Ha CONpPOBOXKICHUE MHCIIEKTOPOB ATEHTCTBA BO BpEMs JOCTYyIIa
npeacraBuTenssMu  Kumpa npu yciioBHM, 4YTO 3TO HE 33JE€P)KUBACT BBIIIOJIHEHUE
MHCIIEKTOpaMH CBOUX (DYHKIIMI MJIM MHBIM 00pa30M He MPEMSITCTBYET STOMY.

Cratps 5
Kunp npenocrasnsier ATeHTCTBY JOCTYII K:
a. 1) T000MY MeCTy Ha ITIOIIAJIKE;

i) mo00My MECTy HaXOXJEHHMs, olpeaeneHHoMy KumpoM B COOTBETCTBHH CO
cTarbel 2.a.v)-viil);

1i1) JII000M CHATOM € AKCIUTyaTallMd YCTAHOBKE WJIM CHATOMY C AKCILUTyaTallud MECTY
HAXOXKICHUS BHE YCTAaHOBOK, TJ€ paHee OOBIYHO WCIIONB30BAJICS SIICPHBIN
Marepuai.

b. m000My MECTy HaxOXACHHs, OmpeAeieHHOMy KumpoM B COOTBETCTBHM  CO
cTatbeli 2.a.1), craTtbei 2.a.1v), crarbed 2.a.iX)b) wimm crathbeit 2.b.,, momMmumMo Tex, o
KOTOPBIX TOBOPUTCS B TYHKTE a.i) BBIIIE, NMPH YCIIOBHH, 4TO, eciu Kurp HEe mMeeT
BO3MOXKHOCTH TIPEIOCTABUTh TAaKOW JOCTYI, Kump mpuiaraet BCe pasyMHbIC YCHITHSI
JUTS. He3aMEIJTUTEIIBHOTO YIOBJICTBOPEHUSI TPEOOBaHM ATEHTCTBA C TIOMOIIBIO WHBIX
CPEICTB.

C. JTI000MYy MECTy HaXOXKICHHS, OIPEACICHHOMY ATEHTCTBOM, MOMHMO TEX MeECT
HAXOXIICHUS, O KOTOPBIX TOBOPUTCS B IyHKTax a. U b. BeIIe, B HEMsX OTOOpa Mpod
OKpY>Karolled cpepl B KOHKPETHOM MECTe HaxXO)KICHHS MPU YCIOBUH, 4TO, ecnu Kurp
HE MMEET BO3MOKHOCTH TPEJIOCTaBUTh TaKoW JocTym, Kunp mpuiaraer Bce pa3yMHbIe
yCWIHS UL HE3aMEIUIMTENFHOTO  yNIOBIETBOPEHHS TpeOoBaHMII ATEHTCTBa B
MPUIIKAIINX MECTaX HAXOXKICHHS HITH C TIOMOIIBIO WHBIX CPEJICTB.

Cratbps 6

[Ipu ocymecTBIeHUH CTaTbu 5 ATEHTCTBO MOKET BBINONHATH CIEAYIOUIHE BB
TIESITEIBHOCTH:

a. B oTHOmeHHMM nOCTyma B COOTBETCTBHM CO CTaThel S.a.l) WM 1il): BH3yaJbHOE
HaOmoZieHue, oTOOp MpoO OKpYXKarolIel cpelbl;  UCIOJIb30BAaHHE YCTPOMCTB IS
OOHapy>XKeHHsS W HW3MEPEHUs paJualuy; OIeYyaThblBaHUE U TPUMEHEHHE JpPYyTuX



UICHTUHULIUPYIOMNX U YKa3bIBAIOUIMX HA BMEIIATEIbCTBO YCTPOMCTB, OMPEIEICHHBIX
B JIOTMONHUTENBHBIX TIONOXKEHUSX; W TPUMEHEHUE JpPYyruX OOBEKTUBHBIX Mep,
TEXHUYECKAsl OCYIECTBUMOCTh KOTOpBIX ObLIa MOATBEP)KAECHA M HCIOJIb30BaHUE
KOTOpBIX ObLIO cormacoBaHo COBETOM YHPaBISIOMIMX (B JAIBHEHIIEM HMEHYEMBIM
"CoBeroM") 1 TIOCTIE KOHCYJIBTAIMN MeX Ty AreHTCTBOM U Kumnpowm.

B oTHOmeHnn moctymna B COOTBETCTBHM CO CTaThel 5.a.11): BHU3yallbHOE HAOIIOJICHUE;
MOZICYET YUYETHBIX €JMHUIL SIIEPHOr0 MaTepuaia; Hepa3pyllarolue H3MEepeHHs 1 0TOop
po0; UCIOIB30BAHNE YCTPOUCTB A1 OOHAPYKEHUS U U3MEPEHUs] pauallii; U3y4eHHe
YUCTHBIX JOKYMCHTOB, KaCarOIIUXCA KOJIMYCCTBA, MPOUCXOXIACHHUA W PasSMCIICHHUSA
MaTtepuana; oTOop Mpod OKpY’KAIOIIEH Cpenbl; U MPUMEHEHHE APYTUX OOBEKTUBHBIX
MCp, TCXHUYCCKAA OCYHICCTBUMOCTb KOTOPBIX 6]:1.]]3. MOATBCPIKACHA U HCIIOJIB30BAHUC
KOTOPBIX ObWIO coryacoBaHO COBETOM M TOCJIE KOHCYJbTAIMA MEXTy ATEHTCTBOM U
Kumpom.

B oTHomeHMn nocTyma B COOTBETCTBHHM CO cTaTbeil 5.b.: Bu3yanbHOe HaOIIONEHUE;
oTOOp P00 OKPYIKAIOIIEH Cpe/bl; MCIOIb30BAHUE YCTPOMCTB JUII OOHAPYKEHHS M
U3MEPEHUs] DPagUalliM; W3yYEHHE KacaloUIUXCsl TapaHTUl NPOM3BOJCTBEHHBIX U
OTIPY30YHBIX YYETHBIX JIOKYMEHTOB; M TPHUMEHEHHE APYTruX OOBEKTHUBHBIX MEp,
TEXHUYECKasi OCYIIECTBUMOCTh KOTOpBIX ObLIa TMOATBEpP)KACHA M HCIOJIH30BAHUE
KOTOPBIX ObWIO coryiacoBaHO COBETOM M TOCJIE KOHCYJbTAIMA MEXTy ATEHTCTBOM U
Kumpom.

B oTHomieHun mocTyma B COOTBETCTBUH CO CTaThei S5.C.: 0TOOp Mpod OKpyKaIOIIEH
CpeIbl M B Cydae, €CJId Pe3yJIbTaThl HE TO3BOJISIOT PEIIMTh BOMPOC WM YCTPAHHUTH
HECOOTBETCTBHE B MECTE HAXOXICHHUS, ONPEACIICHHOM ATEHTCTBOM B COOTBETCTBUH CO
CTaTbei 5.C., UCIOJIB30BAHUE B 3TOM MECTE HAXOKIIEHUS BHU3YaJIbHOTO HAONIONEHUS,
YCTPOMCTB U1l OOHAPYKEHUS U I3MEPEHUS PAHallii U IPUMEHEHHUE TI0 COTTIaCOBAaHUIO
Mexy Kunpom n AreHTcTBOM ApYrux OObEKTUBHBIX MEp.

Cratpsa 7

ITo npocs6e Kunpa ArentctBo u Kunp noroBapuarorcsi B OTHOILIEHUH PETYJIMPYEMOTO
JOCTyIIa B paMmKax Hacrosiero lIporokona ¢ Lenblo MPEeJOTBPALICHUS PACKPBITHS
YyBCTBUTEIBHOW C TOUKM 3PEHHsl SJEPHOTO PacHpOCTpaHEHUs HH(POPMALHH,
BBITIOJIHEHHUS TpeOOBaHM 0€30MacHOCTH WM (DU3UUECKON 3alIuThl WIH C IIEJBIO
obecrieyeHus1 3alllUThl Haxonslleiics B 4YacTHOM COOCTBEHHOCTHM HWIIM KOMMEPUYECKH
qyBCTBUTEIbHOW MH(pOpMarmu. Takue JTOTOBOPEHHOCTH HE MPEMSTCTBYIOT ATEHTCTBY
OCYLIECTBIIATh JIEATEIBHOCTb, KOTOpas SIBISIETCS HEOOXOAMMOM [uisi 0oOecredeHHs
yOeqUTENbHOW YBEPEHHOCTH B OTCYTCTBUM HE3asBJICHHBIX SIEPHOTO Marepuaia u
JEATeTbHOCTH B COOTBETCTBYIOILIEM MECTE€ HAXOKAEHMs, BKJIIOYas pEleHue JIIoOOro
BOIPOCA, OTHOCAIIETOCSI K TPAaBWIBHOCTH W TIONHOTE WH(OPMAIMH, O KOTOPOIi
TOBOPUTCS B CTaThe 2, WM YCTpaHEHHE HECOOTBETCTBHS, OTHOCAIIErocs K 3TOH
uH(popManum.



b. Kunp mosxer mpu mpemocTaBieHur UHGOPMAIMKH, O KOTOPOH TOBOPHUTCS B CTaThe 2,
I/IH(bOpMI/IpOBaTB ATeHTCTBO O MecTax Ha IIOMAaAKE HMJIM B MCECTC HAXOXIACHHUA, Ha
KOTOPBIX MOKET MPUMEHSATHCSI PETYIUPYEMBIN TOCTYII.

C. Jlo BCTyIuleHHs B CWIy JFOOBIX HEOOXOAMMBIX J[OMOTHHUTETBHBIX ToJokeHui Kwurp
MOKET MPHUOETHYTh K PETryJMPOBAHHUIO JOCTYNAa B COOTBETCTBHH C TOJOKCHUSMHU
MyHKTA a. BBILIE.

Cratpa 8

Huuro B Hacrosimem Ilporokone He mpenstctByer Kumpy npenocraBisiTb ATEHTCTBY
JOCTYIl K MECTaM HaXOXKACHUS B JONOJIHEHUE K TEM, O KOTOPBIX TOBOPUTCS B CTaThsIX 5 U 9,
WIA TPOCUTh ATEHTCTBO O IPOBEACHUM IESTENBHOCTH II0 IIPOBEPKE B KOHKPETHOM MECTE
HaXOXKICHUA. ATEHTCTBO HE3aMEUIMTEIbHO IIPUIAracT BCE pa3yMHBIE YCWIMS IS
OCYIIECTBIICHUS ICHCTBHUI B COOTBETCTBUH C TaKOH MPOCHOOH.

Cratpa 9

Kunp mnpemoctaBnser ATEHTCTBY JOCTYH K MeCTaM HaxOXKACHHS, ONpPEICICHHBIM
ATeHTCTBOM 11 0TOOpa Mpod OKpYXKaroliel cpeabl Ha OOMIMPHON TepPUTOPUH, TIPH YCIIOBUH,
4To ecny Kurp He uMeeT BO3MOKHOCTH NPEAOCTaBUTh Takoil pocTyt, To Kunp npunaraer Bce
pasyMHbIe yCWJIUS JUIS yJOBJIETBOPEHHsI TPeOOBaHMI ATEHTCTBA B aJIbTEPHATUBHBIX MECTAaX
HAaXOXKACHHUSA. ATEHTCTBO HE 3alpalidBaeT TaKOH JOCTYN OO TeX Iop, Moka oTOop mpod
OKpY>Karolled cpeibl Ha OOIMPHON TEPPUTOPHH M NIPOLIETYPHBIE MEPHI [UIS €70 IIPOBEACHHUS HE
0100peHsr COBETOM U HE TIPOBE/ICHBI KOHCYJIBTAIIMN MKy ATeHTCTBOM U Kuripom.

Cratpsa 10
ArentctBo nH(opMupyet Kumnp o:

a. JlesiTenbHOCTH, OCYILECTBICHHOM B paMKax Hacrosuiero IIportokomna, Bkirouas
NESITETbHOCTh B OTHOIICHWM JIIOOBIX BOMPOCOB WJIM HECOOTBETCTBUM, KOTOpHIE
AreHTCTBO J0Belo 10 cBeiaeHuss Kumpa, B mpeaenax IIECTHAECATH JHEH TMOCIE
OCYILIECTBJIEHUSI ATEHTCTBOM ATOU JEATEIBHOCTH.

b. PesynmpTarax JeATENFHOCTH B OTHOIICHHH JIFOOBIX BOIPOCOB WIIM HECOOTBETCTBHH,
KOTOpBIe ATEHTCTBO JIOBEJIO 110 CBeAcHHs Kurpa, 1o BO3MOKHOCTH CKOpee, HO B JTIOOOM

CJIydac B TCHCHUC TPpUALATU I{Heﬁ IIOCJIC TOJTYYCHHA ATEHTCTBOM 3THX PE3YyJIbLTATOB.

c. BriBogax, KOTOpbIE OHO CIENAN0 B PE3yJbTaTe CBOEH IEATENBHOCTH B COOTBETCTBUU C
HacrosiuM [Ipotokonom. Takue BBIBOABI TPEIOCTABISIOTCS €KETOHO.
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HABHAYEHUE NHCIIEKTOPOB ATEHTCTBA
Cratbpsa 11

a. 1) I'enepanbhbiil qupexTop yBemomisieT Kump o6 yreepkaeann CoBeToM JIF000TO
JOJDKHOCTHOI'O JIMIIa ATeHTCTBa B Ka4yeCTBE HWHCIICKTOpA MO T'apaHTUAM. Ecan
Kunp ne m3Bemiaer ['eHepabHOTO JHPEKTOpa O CBOEM OTKIOHEHHWH TaKOTO
JODKHOCTHOTO JIUIA KaK WHCTeKTopa st Kurpa B TeueHHWe TpeX MeEcCSIeB
MOCJIe TIONyYeHHs yBelOMJICHUS 00 yTBepxkaeHuH COBETOM, HMHCIIEKTOpP, O
KOTOPOM TaKuM 00pa3oM yBezomiieH Kump, cuntaercss HasHaueHHBIM Ha Kump;

i) ['eHepanbHBI TUPEKTOp, JEUCTBYST B OTBET Ha mpockOy Kumpa wmm 1o
COOCTBEHHOM HMHMIIMATUBE, HEe3aMeUUTENbHO HMHpopMupyer Kump o6 oT3biBe
Ha3HA4YeHUsI JTII000T0 JOJDKHOCTHOTO JIMIIA B KauecTBE MHCTeKTopa st Kunpa.

b. VYBenomieHue, 0 KOTOPOM TOBOPHUTCS B IIYHKTE a. BBIIIE, CUATAECTCS I10JyYEHHBIM
Kunpowm gepe3 cemb THeH mociie AaThl HANIPaBIE€HUsT ATEHTCTBOM TaKOT'O YBEIOMIIEHHS
Kurmpa 3aka3Hol KOppECTIOHAECHIUEN.

BU3bI
Cratba 12

Kumnp npu HeoOXOIMMOCTH B TSUCHHE OJJHOTO MECSIa MOCIE MOMTYUYEHHS 3ampoca 00 3ToM
NPEIOCTABIISET YKa3aHHOMY B TaKOM 3arpoce Ha3HAYCHHOMY MHCIIEKTOPY COOTBETCTBYIOILYIO
MHOTOKPaTHYIO ~BBE3HYIO/BBIC3IHYI0 W/WIM TPAaH3UTHYIO BH3bI, YTOOBI 00CCIICUUTH
HHCIIEKTOPY BO3MOKHOCTh BbE3/1a M MPeObIBaHUA Ha TeppuUTOpHH KHITpa B EISIX BBIMOIHCHUS
ero/ee (ynkmii. JIroObIe 3ampoIeHHBIC BU3bI JICHCTBUTEILHBI HE MEHEE OJHOTO Tofa W B
ciydae He0OXOAMMOCTH BO30OHOBIIIOTCS Ha TIEPHO/] HA3HAUCHHUS HHCTIEKTOpa Ha Kump.

JOINOJHUTEJIBHBIE ITOJOKEHUS
Cratps 13

a. B Tex cmywasx, korma Kwump wnm ATEHTCTBO YKa3blBalOT HAa HEOOXOIUMOCTH
orpenenuTh B JIOMOTHUTENBHBIX MONOKEHHUAX, KaKuM 00pa3oM cieayeT MPUMEHSTh
MEpBbI, M3JIOKEHHbIE B HactosieMm I[Ipotokose, Kurp u AreHTCTBO COIIACOBBIBAIOT
Takue /[ononHUTENbHBIE TIOJOKEHUS B TEUEHUE JEBSHOCTA JHEW IOCIEe BCTYIUICHUS B
cuty Hactosero [Iporokona uiam, B T€X CiIydasx, KOTJla yKa3aHue Ha HEOOXOAUMOCTh
Takux JlONMOJHUTENBHBIX MOJOXKEHUM TAETCs MOCHE BCTYIUIEHHUS B CHIIy HACTOSILErO
[Ipotokomna, - B TeUeHHE AEBIHOCTA THEW TOCIIE AAThI TAKOTO YKa3aHUS.

b. Jlo BCTymieHHMS B CHIy JIFOOBIX HEOOXOMUMBIX J[OTIONMHUTEIBHBIX —TOJI0KECHUI
ATEHTCTBO UMEET MPaBO MPUMEHSITh MEPbI, U3JI0’KEHHBIE B HacToseM [Iporokore.
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CUCTEMBI CBAI3U4
Cratps 14

Kunp nmaer paspemienue ATEHTCTBY CBOOOIHO HCIIONB30BATh ISl CIY)KEOHBIX Lieneit
CUCTEMBI CBSI3M MEXIy HHCIekTopamu AreHtctBa Ha Kunpe u LleHTpasibHbIMU
VUpSKACHUSIME ATEHTCTBAa /WM PermoHansHBIME OFOpO, BKIIIOYAs Iepenady B
HEaBTOHOMHOM MJIM aBTOHOMHOM DPEXHMe MH()OpMaIiH, MOCTYHAIOMIEH OT YCTPOMCTB,
YCTaHOBIICHHBIX ATEHTCTBOM B IIENISIX COXPAaHEHWS W/WIM HAOOJCHUS, WIW s
M3MEpEeHH, 1 00eCrieunBaeT 3allUTy TaKOW CBsI3U. ATEHTCTBO TOCIIE KOHCYJbTAIUN C
Kunpom umeer mpaBo HCMONBb30BATh YCTAHOBJIEHHBIE HA MEXKIYHAPOJHOM YpPOBHE
CHCTEMBI MPSIMOI CBSI3M, BKJIIOYAsl CIyTHUKOBBIE CHUCTEMBbI M JPYrHe BUIbl JallbHEH
cBs13H, He ucnoib3yemble Ha Kunpe. ITo npocsbe Kunpa wnm Arenrcrsa nmoapoOGHOCTH,
Kacarolyecsl OCyIIECTBIEHHUS 3TOr0 MyHKTa B OTHOLICHUU Tepe/laud B HEaBTOHOMHOM
WIA aBTOHOMHOM pexuMe HH(pOpMaIyu, TOCTYHAMEH OT yCTaHOBICHHBIX
ATEHTCTBOM YCTPOWCTB COXpAaHCHWS W/WIM HAOMIOACHUS WIM Ui W3MEPEHUH,
OIpENEIIAIOTCS B JIONOIHUTENBHBIX MTOJIOKEHUSAX.

[Tpu ycraHOBICHMU CBSI3U W Iepenade MHPOpMAIM, Kak 3TO NMpeaycMaTpUBaeTCs B
MyHKTE a. BBIIIE, HAJISKANUM 00pa3oM YUYHUTHIBAETCS HEOOXOAMMOCTh OOECTICUCHHS
3aIIUTHl HAXOMAIICHCA B YaCTHOW COOCTBEHHOCTH WJIM KOMMEPYECKH YYBCTBHUTEIIBHOM
nHbOpMaIMU WK TOM MH(OpPMAIMK O KOHCTPYKIMH, KOTopyto Kump cumrtaer oco6o
YYBCTBUTEJILHOM.

SAIIUTA KOH(I)I/II[EHIII/IAJILHOﬁ HUHPOPMAIIUA
Crates 15

ATEHTCTBO TOAICPKUBACT CTPOTUH peknuM obOecrieueHus] d(P(EKTUBHON 3alIUTHl OT
PacKpbITUSI KOMMEPUECKUX, TEXHOJIOTMYECKUX M MPOMBILUIEHHBIX CEKPETOB U IPYrou
KOH(QHICHIIMAIBHOW WH(POPMAIIUN, KOTOpas CTAHOBUTCS €My HM3BECTHOHM, BKIJIFOYAs
Takyr0 MH(QOpMAIMIO, KOTOpash CTAaHOBUTCSI M3BECTHOM ATEHTCTBY B  XOJE
ocy1iecTBiIeHus HacTosAero [Iporokoia.

Pe)KI/IM, O KOTOPOM I'OBOPUTCs B IIYHKTC a. BBIIIC, BKIIIOYACT, B YaCTHOCTH, IMOJIOXKCHUA,
OTHOCAIIHUECA K:

1) OOIMM TIPHHIIMIIAM M CBSA3aHHBIM C HHUMH MepaM I10 OOpalleHHuI0 C
KOH(HICHIIMATEHOW UHPOPMAITUCI;

i) YCIOBUSIM HaiiMa TepCcoHaa, KacaloUIMMCS 3allUThl KOH(HICHIINATBHON
nH(pOpMaIny;

iii) npoleaypaM B Cilydae HApyIICHHH WM TIPEANojaraeMblX —HapylIICHHH
KOH(UICHIIMATEHOCTH.
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Pexxum, 0 KOTOpOM TOBOPHUTCSI B IIYHKTE a. BBIIIE, YTBEPKAACTCS U NEPHOAUYECKH
paccmatpuBaercsi CoBETOM.

IMPUJIOKEHUS
Cratbs 16

[Ipunoxenusa k Hacrosimiemy [IpoTOKONy SIBISIFOTCS €r0 HEOTHEMJIEMOWM YacThIO. 3a
UCKJIIOUEHHEM LieNieil BHEceHUsl nonpaBok B IIpmnoskenust, tepmun "IIpotokon", kak oH
yHoTpebsieTcss B HACTOSIIEM JOKyMeHTe, o3HavaeT [Ipotokon u Ilpunoxxenus, Bmecte
B3SITHIE.

B nepeyenb BUIOB ACATENBHOCTH, YKasaHHbIX B Ilpunoxenun I, u nepeueHn
o0opymoBaHMs U MaTepuaa, ykazaHHbeixX B [Ipunoxennn I, CoBeToM MOTYT BHOCHUTBCS
MONPAaBKU MO peKOMEHAAlnu co3naHHoi CoBeToMm pabouell Trpymibl SKCHEPTOB
OTKpBITOro cocraBa. JIroOas Takas mompaBKa BCTYNAeT B CHIIY 4Yepe3 YeThIpe Mecsla
nocie ee npuHATHI COBETOM.

BCTYIIVIEHUE B CWJIY
Cratbs 17
Hacrosmmit [IpoTokon BeTymaer B CUily B JIEHb, KOrjla AT€HTCTBO MOIy4duT oT Kumnpa
MUCbMEHHOE YBEIOMJIEHHE O TOM, 4YTO 3aKOHOJATElIbHbIE W KOHCTHUTYIIMOHHBIC

TpeboBanus Kumnpa, HeoOXo1uMble 111 BCTYTUICHHS B CHUTY, BBITIOJTHEHBL.

Kump mMoxer B mo0oe BpeMs 10 TOro, Kak HacTosmwid [IpoTOKOJI BCTYIUT B CHITY,
3asBUTh, YTO OH OyET MPUMEHATH HacTosMi [IpoToKOoI HAa BpeMEHHO OCHOBE.

I'eHepanbHBIA TUPEKTOp HE3aMEUIUTEIbHO HMH(POPMHUPYET BCE IOCYAApCTBA - UICHBI
AreHTCTBa 0 JIIOOOM 3asBJICHUH O IPUMEHEHUH HacTosmero [IpoTokona Ha BpeMEeHHOM
OCHOBE U 0 €0 BCTYIUICHUU B CUILY.
OIIPEJEJIEHUA
Cratps 18
s uenent Hacroswmero [Iporokona:
OTHocsmecs K SI€pHOMY TOIIMBHOMY LUKy HAYYHO-HCCIIEAO0BATEAbCKUE U ONBITHO-

KOHCTPYKTOPCKHE Pa0OThl 03HAYAIOT ACATEIBHOCTh, KOTOPask KOHKPETHO OTHOCUTCS K
JTF00OMY acIieKTy pa3pabOTKH Mpoliecca WK CHCTEMBI JIF000T0 U3 CIIETYIOIIETO:

- KOHBEPCHUH SJIEPHOTO MaTepuania,
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- oOoramieHus sAepHOro MaTepuana,
- M3TOTOBJICHUS SICPHOTO TOILIHBA,
- PeaKTopoB,

- KPUTHYECKHX COOPOK,

- mepepaboTKH SACPHOTO TOILIHBA,

- 00paboTku (He BKJIIOYas NEPEYMAaKOBKH WIM KOHIULIMOHUPOBAHMSA, HE
MPEIyCMaTPUBAIOIIETO  pa3feNieHus D3JEMEHTOB, Uil XpaHeHUs WIH
3aXOpPOHEHHUsI) OTXOJOB CPEIHEr0 WM BBICOKOIO YPOBHS aKTMBHOCTH,
COJIEpIKaIIMX TUTyTOHHH, BEICOKOOOOTAIICHHBIN YpaH WK ypaH-233,

HO HE BKIIOYAIOT JIESITENbHOCTh, OTHOCSIIYIOCS K  TEOPETHYECKHUM  WJIH
(yHIAMEHTATLHBIM Hay4YHBIM HCCIICOBAHMSIM WM K HAay4HO-HCCIEIOBATEILCKUM H
OIBITHO-KOHCTPYKTOPCKMM ~ pa0oTaM 1O  MPOMBILUIEHHBIM  IPUMEHEHUSIM
paMoOU30TONOB, MEAMIIMHCKUM, THIPOJIOTMUYECKAM U  CEIbCKOXO3SHCTBEHHBIM
MIPUMEHEHUSIM, M3YUYEHHUIO TMOCIEICTBUM JUIsl 30pOBbSl U OKpY’KaloIled Cpeibl U M0
YCOBEPIIICHCTBOBAHUIO TEXHUYECKOTO O0CITY )KUBaHHUSI.

[lnomanka oO3HaYaeT TEPPUTOPUIO, TPaHHIBI KOTOpOW ompeneneHsl Kumpom B
COOTBETCTBYIOIIEH HH(OPMAIINH O KOHCTPYKIMH YCTAaHOBKH, BKJIIOYAsi OCTAaHOBJICHHYTO
YCTaHOBKY, @ TaKkKe B COOTBETCTBYIOLIEH HH(pOpPMALMH O MECTe HAXOXKICHUS BHE
YCTaHOBOK, TI€ OOBIYHO HCIIONIB3YETCS SACPHBIA MaTepuall, BKIOUas 3aKPBITOE MECTO
HAaxXOXKACHHS BHE YCTAHOBOK, I'JIe paHee MCIONB30BANICS SACPHBIN MaTtepuali (KOTOphIe
OTPaHMYMBAIOTCS MECTaMH HAXOXKJICHHs, T/€ WMEIOTCS TOpsYhe KaMepbl WM
OCYIIECTBIISUIACh ~ JICSTENIBHOCTh,  CBS3aHHAsT C  KOHBEpcHel, oOoraiieHuem,
W3rOTOBJIEHWEM WM TepepaboTkoi ToruuBa). Ilnomazka BKIIOYAaeT Takxke BCE
OOBEKTBI, COBMECTHO Pa3MEIICHHBIC C YHOMSHYTHIMU BBIIIE YCTAaHOBKOH HJIM MECTOM
HAXOXIICHUS, C TEbI0 MPEIOCTABIICHUS WIIM UCIIONIL30BAaHMS CYIIECTBEHHBIX CPE/ICTB
o0ecrieueHu s, BKIIIOYAs: TOPSIHe KaMepbl 1u1sl 00pabOTKH OOy4EeHHBIX MaTepPHUAIIOB, HE
COZIepIKAIHX SICPHBIA MaTepUall, yCTAHOBKH 1151 00paOOTKH, XpaHEHUSI U 3aXOPOHEHHS
OTXOJIOB; @ TaKKe 3[JaHHs, CBS3aHHBIC C COTTIACOBAHHOM JIEATEIBHOCTHIO, OIPE/ICIICHHOM
KunpoM B cOOTBETCTBUHM CO CTaThei 2.a.1v) BBIIIE.

Cusaras ¢ OKCIulyaTanyy YCTaAaHOBKA HMJIM CHATOC C SKCIUIyaTallMi MECTO HaXOXKJICHUA
BHC VYCTAHOBOK O3HA4YarOT 00BEKT WIH MECTO HaXO0XICHHUS, Ha KOTOPbIX
ACMOHTHUPOBAHbI WM CACIAHbI HCIPUIOAHBIMH K OKCIUTyaTalluhd OCTaBIIMCCA
KOHCTPYKIIUH U O60py,HOBaHI/Ie, BaXXHBIC I CC(GFO) HCIIOJBb30BaHMsA, TaK YTO OHa(OHO)
HC HCIOJB3YCTCA JIA XPaHCHHA SAACPHOIO Marcpuajla M HE MOXKCT JaJICC
HUCIIOJIB30BaTbCA AJIA 06pameHI/m C SAACPHBIM MaTCpUaJIOM, Cro O6pa6OTKI/I 50051
HCIIOJIb30BaHMU.

14



OcTaHOBJICHHAs] YCTAHOBKAa WJIM 3aKPbITOE MECTO HAaxOXJIEHHs BHE YCTaHOBOK
03HAYAIOT OOBEKT MJIM MECTO HAXOXKACHUS, SKCIUTyaTalisi KOTOPBIX MpEeKpalieHa u w3
KOTOPBIX U3BAT SIIEPHBIM MaTepuai, HO KOTOpbIe HE CHSTHI C SKCILTyaTalluu.

Bricokoob6oraIieHHblii ypaH 03Ha4aeT ypaH ¢ o0oraieHueM 1o u3otomy ypan-235 20%
WJIN BBIIIIC.

OT160p 1po0 OKpy’KaroIIel cpebl B KOHKPETHOM MECTE HaXOXKACHHUS O3HA4aeT 0TOOp
npo® OKpyXxaromeil cpefbl (HampuMep, BO3IyXa, BOIbl, PACTUTEIBHOCTH, MOYBHI,
3arpsi3HEHUI) B ONPEACTICHHOM ATEHTCTBOM MECTE HaXOXKJIEHUS M HETOCPEICTBEHHOM
ONMM30CTH OT HEro C IEeNbl0 CONACHCTBUS ATEHTCTBY B IOJrOTOBKE BBIBOJIOB 00
OTCYTCTBUM HE3asIBJICHHBIX SIIEPHOTO MaTepuana WM SACPHON JNEATENTbHOCTH B 3TOM
OIpEICIEHHOM MECTE HaXOXKICHUSI.

O160p MpoO OKpykKAOIIEH Cpelibl Ha OOIIMPHON TEPPUTOPUM O3HAYAET OTOOp MPoo
OKpy’Karolleld cpelsl (HampuMmep, BO3AyXa, BOABI, PACTUTEIBHOCTH, IOYBBI,
3arpsi3HECHUI) B PSIC OMNPENCICHHBIX ATEHTCTBOM MECT HAaXOXKICHUS C IIETIBIO
CO,Z[GI\/’ICTBI/ISI Ar CHTCTBY B IIOATOTOBKC BBLIBOJOB 06 OTCYTCTBHU HEC3AABJIICHHBIX
STICPHOTO MaTepuajia WM SICPHOU AESTEIBPHOCTH Ha OOIIUPHON TEPPUTOPHUH.

SlnepHbIil MaTepuan COrJIaCHO OIpPEAENICHUIO, JaHHOMY B cTaThe XX YcTaBa, 03Ha4aeT
r000M MCXOIHBIM MaTepHuan WiK Jr000W CHeluaabHbIA paclIeIUIIOMIUICS MaTepHall.
Tepmun “UcXOmHBIA MaTepUan” HE JOJIKEH TOJKOBATHCSA KaK MPUMEHSIOMIMICS K pye
wim otxofgam pyzael. Jltoboe ompenenenue, naHHoe COBETOM B COOTBETCTBHH CO
cratheil XX VYcraBa AreHTCTBa MOCHE BCTYIUIEHUS B CHIy Hactosiero IIporokona,
KOTOPOE€ pacIIUPSieT CIMCOK MATEPUAIIOB, CUMTAIOMIMXCS MCXOAHBIM MaTepuaioM WU
CHEIMATBLHBIM PACHICTUISIONIUMCST MaTEepUaIoM, BCTYNAaeT B CHIYy B COOTBETCTBUHU C
HacTtosumM [IpoTokosiom Tonbko nociue npuHsaTHs Kumpom.

YcTaHOBKA 03HAYACT:

1) PEaKTop, KPUTUUECKYIO COOPKY, 3aBOJI IO KOHBEPCUH, 3aBOJL [0 U3TOTOBJIECHHIO,
nepepadaThIBAOIIYI0 YCTaHOBKY, YCTAHOBKY [UIS DPa3JesIeHHs] M30TOINOB WU
OT/IEeNIbHOE XPaHWINILE; WU

i) m000€ MECTO HAaXOXKACHUS, I7ie OOBIYHO HCIONB3YETCs SICPHBIA MaTrepuan B
KOJIMYECTBAX, MPEBBIMIAIONINX OUH 3())EeKTUBHBINA KUITOTpaMM.

MecTto HaxOXKIOE€HMS BHE VCTAHOBOK O3HA4YaeT JIFOOOW OOBEKT WM JIF000E MECTO
HAXOXIICHUS, KOTOpPBbIC HE SIBISIFOTCS YCTAHOBKOW, W TJié OOBIYHO HCIOJIB3YETCsI
SZICPHBIA MaTeprall B KOJIMYECTBAX, PAaBHBIX OMHOMY 3(p(eKTHBHOMY KWIIOTpaMMy WA
MEHEE.
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[NPMJIOXEHME I

I[MEPEYEHb BUJIOB AEATEJIBHOCTU, O KOTOPLIX TOBOPUTCS B CTATBE 2.a.iv)

iii)

vi)

vii)

viii)

HACTOALIETI'O ITPOTOKOJIA

W3roroBneHne poTOPHBIX TPYO 1is HEeHTpUyT minn cOopka ra3oBbIX HEHTPUDYT.

POTODHBIG TDVGBI JJIS HCHTDI/Id)VF O3HA4Yar0T TOHKOCTCHHBIC HWJIMHIAPBI, OIHNCAaHUC
KOTOPBIX MpuBeaeHO B pasnene 5.1.1 b) [punoxenwns 1.

I'azoBble LeHTpU(YIM O3HAYAIOT LEHTPU(YTH, OMUCAHUE KOTOPBIX NPHBEIACHO BO
BBOJIHOM 3aMeyaHuH K pazaeiny 5.1 [Ipunoxenus I1.

Wzrorosnenue nuddy3noHHbIX GapbepoB.

Juddy3nonnble 6apbepbl 03HAYaIOT TOHKUE TMOPUCTBIE (DMIIBTPBI, OMUCAHHE KOTOPBIX
npuBeneHo B pazzaene 5.3.1 a) [Ipunoxenus I1.

W3zroroenenue uiam cOOpKa CUCTEM, UCTIONB3YIOLIHX JIa3ePhl.

CucTeMBbl, MCIOIB3YIOINE JIA3€Phl, 03HAYAIOT CUCTEMBI, BKIIIOYAIOIIUE TE€ NPEIMETHI,
OIMCAaHUE KOTOPBIX NPUBEACHO B pasnene 5.7 [Ipunoxenns 11

H3roroBieHue uiu c60p1<a SJICKTPOMAIrHUTHBIX CCIIaAPaTOPOB U30TOIIOB.

OJNEKTPOMAarHUTHBIE CenapaTopbl WM30TONOB O3HAYalOT T€ MPEIMETBI, O KOTOPBIX
roBopurcsi B pazzaene 5.9.1 Ilpunoxenus [l u koTtopeie copepkaT MCTOYHUKU HOHOB,
OIMCaHKE KOTOPBIX MpUBEACHO B paznene 5.9.1 a) [punoxenus 1.

W3zrorosnenue uin c6opKa KOJIOHH WUJIK OKCTPAKIIUOHHOI'O 060py1[0BaH1/1;1.

KoJIOHHBI WM JKCTPAaKIIMOHHOE O0OpYAOBaHME O3HAYAIOT T€ IMPEIMETHI, OMHCAHUE
KOTOPBIX TpUBEJEHO B pasaenax 5.6.1, 5.6.2, 5.6.3, 5.6.5, 5.6.6, 56.7 u 5.6.8
[Tpunoxenus I1.

W3rotoBnieHre pa3ieuTeIbHBIX COTEN WM BUXPEBBIX TPYOOK /IS a3pOANHAMUYECKOTO
oOorareHus.

PaSI[CJ'II/ITeJ'II)HI)Ie CoIia Wi BHUXPEBBIC TDV6KI/I JJIT A3POJAMHAMHUYCCKOI'O O6OFaHICHI/I$I
03HAualOT pa3ieUTeIbHbIE COMIa U BUXPEBbIE TPYOKHU, OMUCAHHE KOTOPHIX IPUBEICHO
COOTBETCTBEHHO B paznenax 5.5.1 u 5.5.2 Ilpunoxenus 1.

W3rotoBnenne nim cOOpKa CHCTEM TeHEPAIH YPAHOBOH TIa3MBI.

CucTeMbl reHepaluy yYpaHOBOW IJIa3Mbl O3HAYaIOT CUCTEMBI JIJIsl TEHEpallul ypaHOBOU
IU1a3Mbl, OITMCaHUE KOTOPBIX MPUBEAEHO B pazzaene 5.8.3 [Ipunoxenus 11

N3rotoBneHne HUPKOHUEBBIX TPYO.



x1)

Xii)

xiii)

Xiv)

XV)

LupkoHueBbie TPYyObI O3HAYAIOT TPYOBI, OMMMCAHKE KOTOPBIX MPHUBEIEHO B pasene 1.6
[Tpunoxenus I1.

[Tpon3BOACTBO MM MOBBILIEHUE KAYECTBA TSHKEIION BOJBI WA JEUTEPHUSL.

Tspkenast Boia WK IEUTEpUil 03HAUYAIOT JIEUTepul, TSHKETYI0 Boay (OKCHUI aerTepusi) u
m000€e IPyroe COCTUHEHHUE JACUTEPUs, B KOTOPOM OTHOIIICHHUE YHCIIa aTOMOB JIEHTEpHs
K YHCIIy aTOMOB BoZiopoza npessiniaet 1:5000.

W3roroBnenue rpadura saepHON YUCTOTHI.

I'paduT siiepHOM YHMCTOTHI O3HAYaET IpaduT, ypoBEeHb YUCTOTHI KOTOPOTO BBIIIE, YEM 5
MUJUTHOHHBIX YacTel OOPHOTO SKBUBAJICHTA, & TUIOTHOCTH MpeBbimaet 1,50 r/eM’.

N3roroBnenne KOHTEHHEPOB IJIs1 OOITYYEHHOTO TOIUIMBA.

KonteitHep uisi 0OIyYEHHOTO TOIUIMBA O3HAYAae€T €MKOCTh JUIS TIEPEBO3KU H/HIIU
XpaHEeHUsT OOJY4YEeHHOTO TOIUIMBA, OOECICUMBAIOIIYI0 XHMHUYECKYIO, TEIUIOBYI U
paJMallMOHHYIO 3aIlUTy, a TaK)Ke OTBOJ TeIIa paclajga BO BpeMs IEpeMEIICHUs,
MEPEBO3KHU U XPAHEHHUS.

N3roroBieHne peakTOpHBIX YIPABIIOIIUX CTEPKHEN.

PeakTopHble yNpaBisiOmde CTEP>KHU O3HAYAIOT CTEP)KHH, OMNHMCAHUE KOTOPBIX
npuBeneHo B pasaene 1.4 [punoxenus 1.

N3zroroenenne 6€30MacHbIX ¢ TOYKH 3PSHUST KPUTHYHOCTH OaKOB U Pe3epByapoB.

be3onacHele ¢ TOUKH 3peHHs KPUTUYHOCTU OaKy U pe3epByapbl 03HAYAIOT T€ IPEAMETHI,
ONKCAaHUE KOTOPBIX NPUBEIEHO B paznenax 3.2 u 3.4 [lpunoxenus I1.

H3roroBienue MaluH JIJ1st pY6KI/I O6Hy‘leHHHX TOIINIMBHBIX 3JICMCHTOB.

Mamvsel a1 pyOku 0OJyYEHHBIX TOIUIMBHBIX 3JIEMEHTOB O3HAYal0T 00OpY/IOBaHMUE,
OIKCaHKe KOTOpOro npusesieHo B paszaene 3.1 [punoxenus 11.

Coopy:xeHue ropsiaux Kamep.

l'opsurie kaMepbl 03HAYAIOT KaMepy WM COSAMHEHHbIE MEXIy co00M KaMmepbl 00LuM
00bEMOM He MeHee 6 M°, CHAOKEHHbIE 3allUTOI, paBHOW WM TIPEBBIMIAOIICH
skBuBaIeHT 0,5 M O€TOHa INIOTHOCTHIO 3,2 r/eM® wim 0osee, YKOMIUIEKTOBAaHHBIC
o0opyoBaHMEM Uil TMPOBEICHUS OIEpaIMii C HCIOJIB30BAHUEM JTUCTAHIIMOHHOTO
YIIpaBIICHHUS.




[MTPUJIOXEHHE 1I

INEPEYEHDb COI'JTACOBAHHOI'O ObOPYIOBAHMA 11 HEAJJEPHOI'O MATEPHUAJIA

1.1.

1.2

AV OTYHETHOCTH Ob SKCIOPTE X UMIIOPTE B COOTBETCTBUU
CO CTATBEMU 2.a.ix)

PeakTopbl U peakTOpHOE 000py/10BaHUE
KoMIuiekTHbIe siiepHble peaKTopbl

SnepHble  peakTopbl, CHOCOOHbIE pPabOTaTh B  PEKUME  KOHTPOJIMPYEMOM
CaMOIIOJIEP/KUBAIOLLEICS LIETTHOM pEaKUUu JEJICHUs, UCKIII0Yas PEaKTOpbl HYJIEBOU
MOIIHOCTH, KOTOPBIE ONPENENAIOTCS KaK PEAKTOPhl C MPOEKTHBIM MAKCHMAaJIbHBIM
YPOBHEM NPOU3BOACTBA ILTYyTOHUS, He npeBblmaronM 100 rpaMMoB B rof.

[NOACHUTEJIBHOE 3AMEYAHUE

"SInepHbIii peakTop" B OCHOBHOM BKJIKOYAET Y3JIbl, HAXOJSAILMECS BHYTPHU KOpIyca
peaKkTopa WM HEMOCPEICTBEHHO NPUMBIKAIONIME K HeMy, 00OpyAOBaHHUE, KOTOPOE
KOHTPOJIUPYET YPOBEHb MOIIHOCTM B AKTUBHOM 30HE, M KOMIIOHEHTBI, KOTOpBIE
OOBIYHO COJIEPKAT TEIUIOHOCUTENb IEPBOr0 KOHTYpa aKTMBHOW 30HBI peakTopa, WM
BCTYIIAIOT C HUM B HENIOCPEACTBEHHBIN KOHTAKT WM YIIPABJISAIOT UM.

He mpenmonaraercst HCKITIOYEHHE PEAKTOPOB, KOTOPBIE HAMIEKAIIMM 00pa3oM MOTIIH
Obl TMOABEPTHYTHCS MOAMMDHKAIMKM I TPOHM3BOJCTBA 3HAYUTEILHO OOJIBIIIETO
konuuecTBa, 4yeM 100 rpaMMoB muIyTOHUS B rof. PeakTopsl, npenHa3Hau€HHbIE VIS
JUINTENTbHOM AKCIUTyaTallud Ha 3HAYUTENIbHBIX YPOBHSX MOILIHOCTH, HE3aBUCHUMO OT
CTETIEHH WX BO3MOXKHOCTEW TPOU3BOJACTBA IUTYTOHHS, HE pacCMaTPUBAIOTCA Kak
"peakTopbl HYJIEBOH MOIIIHOCTH'".

PeaKTopHme Kopmyca BbICOKOI0 TaBJICHUS

Merajumueckue kopiyca B cOOpe WM UX OCHOBHBIE YaCTH 3aBOJICKOTO U3rOTOBJIEHHUS,
KOTOpBIE CIELUAIBHO NPEJHA3HAYEHBbl WIM IMOATOTOBJICHBI JJI1 pa3sMELICHHsS B HUX
AKTUBHOM 30HBI SIIEPHBIX PEAKTOPOB, KaK OHU OMpeeNeHbl B MyHKTe 1.1. BbImle, u
CIOCOOHBIE BBIJICPKUBATh pabouee AaBIeHHE TEINIOHOCUTEINS IIEPBOIO KOHTYpA.

[NOACHUTEJIbHOE 3AMEYAHUE

BerHﬂﬂ IJINTa KOPITyCa BBICOKOI'O HABJICHHSA PCAKTOpA OXBATbIBACTCA ITYHKTOM 1.2
KaK OCHOBHas1, 3aBOACKOI'0 U3rOTOBJICHUSA, YaCTh KOPITyCa BLICOKOT'O JaBJICHUA.

BuyTpenHue uactu peakropa (Hampumep, MOANEPKUBAIOLINE KOJOHHBI M IUIUTHI
aKTUBHOW 30HBI U JIpyrue BHYTPEHHHE YacTH KOpIyca, HalpaBiAloLIue TpyObl JUis
PEryJIUpPYIOIIMX CTEP)KHEH, TEIUIOBbIE OSKpaHbl, IEPErOpoJKH, TPyOHBbIE PpEILETKH
aKTUBHOM 30HBI, MJIACTUHBI AU dy30pa U T.1.) OOBIYHO MOCTABISIOTCSA MOCTABIIMKOM
peakTopa. B HEKOTOpBIX Cilydasx OINpPENEICHHbIE BHYTPEHHUE OIOPHBIE KOMIIOHEHTHI
BKJIIOYAIOTCS] B U3TOTOBJIEHUE KOPITyCa BBICOKOTO AABICHUSA. JTH MPEIAMETHI SABISIOTCS
JIOCTaTOYHO Ba)KHBIMU C TOYKH 3PEHUs] OE30IIaCHOCTU M HAJEKHOCTH IKCIUTyaTaluu
pPEaKTOpPOB (M CIIEOBATENBHO, C TOYKH 3pPEHUs TapaHTUHHBIX O0O0S3aTeNbCTB U



1.3.

1.4.

1.5.

1.6.

1.7.

OTBETCTBEHHOCTH TOCTAaBIIMKA PEAKTOPA), YTOOBI UX MOCTaBKAa BHE PaMOK OCHOBHOTO
COTJIAIICHUSI O TOCTAaBKE CAMOTO pPEaKTopa HE craja Obl OOBIYHOM IPAaKTHKOM.
[losToMy, XOTa  oOTAenbHas  MOCTaBKa  3TUX  YHHUKAJIbHBIX,  CIELHUAIBHO
IpeJHa3HAYCHHbIX M TOJTOTOBICHHBIX, BAXHBIX, KPYIHBIX W JOPOTOCTOSIINX
IpeIMETOB HE 00s3aTelbHO OyAeT paccMaTpuBaThCs Kak BhINAAaionias u3 chepsl
MHTEPECOB, TAKOW CIIOCO0 TTOCTABKH CYUTACTCS MAJIOBEPOSITHBIM.

MammHb! /1 3arpy3KH M BHITPY3KH PEaKTOPHOI'0 TOIIMBA

ManunynstopHoe o0opyioBaHue, CHeUUaIbHO MIpeHa3HaYeHHOe WIn
MOJIFOTOBJIEHHOE JIJIS1 3arPy3KH WJIM U3BJICUEHUS TOIUIMBA U3 SIJCPHBIX PEAKTOPOB, KaK
OHU ompeneneHsl B myHKTe 1.1. BbIIe, KOTOpOE MOXET MCIOJIb30BAThCS, KOrna
pEaKTOp HAXOMUTCS TOJ[ HArPy3KOM, WU O0JalaeT TEXHUYECKUMH BO3MOXKHOCTSIMH
JUI TOYHOTO MO3ULIMOHUPOBAHMS WM OPUEHTUPOBAHUS, MO3BOJISIONIMMU MPOBOJUTH
Ha OCTAHOBJICHHOM PEAKTOPE CIIOKHBIC PA0OTHI MO MEPErpy3Ke TOILTUBA, IPU KOTOPHIX
OOBIYHO HEBO3MOXKHBI HEMOCPE/ICTBEHHOE HAOIOJCHNE WM MpsSMOMl J0oCTyn K
TOILITUBY.

PeakTopHbIe yNpaBJIsIlOIIHNe CTEP:KHH

CrepikHHU, CHEUUAIBHO MPEIHA3HAYCHHbIE WM TOATOTOBJICHHBIE Ui YNpaBJICHUS
CKOPOCTBIO pEaKIMH1 B SIIEPHBIX pEaKTOpax, KaKk OHU OmNpesiesieHbl B myHKTe 1.1. Bbiie.

[MTOACHUTEJIbBHOE 3AMEYAHUE

Croga e BKIIIOYAIOTCA, MOMHMO YacTH, IMOTJIONIAIONIEH HEUTPOHBI, €€ OMOPHBIE U
IIOABCCHBIC KOHCprKI_II/II/I, CCJIN I1OCTaBKa HpOI/ISBOILI/ITCSI paB,Z[CJIBHO.

PeakTopHbie TPYObI BLICOKOTO JaBJICHUS

TpyObl, KOTOpBIE CHEUATIBHO MPEJHA3HAUCHBI HJIH MTOJTOTOBJICHBI IS Pa3MEILCHHUs B
HUX TOIUIMBHBIX 2JIEMEHTOB U TEIIIOHOCUTENS IIEPBOTO KOHTYpa B PEAKTOpax, KaK OHU
orpezeneHs! B myHkrte 1.1. Beite, npu pabouem JaBieHuH, npesbimaromem 5,1 Mlla
(740 dyHT/KB. qHOHM).

HupxonuneBbie TPyOBI

TpyOb! mim cOopku TpyO M3 METAUTMUECKOTO IIMPKOHHS HJIM €TO CIUIABOB, MO BECY
npeBblmatomue S00 kr B TeyeHue Jr0O0ro 12-mecsyHOro mepuona, KOTOpbIe
CHELMAIBHO TpeIHa3HAYEHbl WM MOATOTOBJIEHBI JJISI UCIOJIb30BaHUSA B PEAKTOpax,
KaK OHH OINpeJieNieHbl B MyHKTe 1.1. BbIIIE, U B KOTOPHIX OTHOILIEHHUE 110 BeCy radHUs K
UPKOHUIO MeHbIe yem 1:500.

HacochbI 1epBoro KOHTYpa TenJI0HOCHTeJIsI
HaCOCBI, CIICOMAJIbHO NPCAHASHAYCHHBIC WJIM IIOATOTOBJICHHBLIC JIA IOAACPIKAHMA

LIUPKYJSILUY  TEIUIOHOCUTENE MEPBOrO KOHTYypa SAEPHBIX DPEAaKTOPOB, Kak OHU
onpezaeneHsl B myHKTe 1.1. Bpie.



2.1.

2.2.

[NOACHUTEJIbBHOE 3AMEYAHUE

CrenuanbHO TpeIHa3HAUEHHbIE WIM TOATOTOBJIEHHBIE HACOChI MOIYT BKJIIOYATh
CIIOKHBIC, YIUIOTHEHHBIE WM  MHOIOKPAaTHO  YIUIOTHEHHBIE  CUCTEMBI  JJIA
IIPEIOTBPALICHUS] YTEUKHU TEIUIOHOCHUTENSI IIEPBOTO KOHTYPA, FEPMETUYHBIE HACOCHI U
HAcoOChl C CHUCTEMaMM HMHEPLHAIBHOM MAacChl. JTO ONPEAEICHHE KacaeTcs HACOCOB,
aTTecTOBaHHBIX 1O Kinaccy NC-1 miM 3KBUBAJICHTHBIM CTaHAAPTaM.

HesinepHble MaTepuaJibl 1Jisl peaKTOPOB
JeiiTepuii u TsizKes1as1 BOAA

Jetitepuid, Tsbxenast Boga (OKUCH IEUTepusi) U JII000e Jpyroe CoeqMHeHne AeHTepus, B
KOTOPOM  OTHONIIEHWE JelTepusi K aromam Bojaopoja mpessimaet 1:5000,
NpeHa3HAYECHHBIC /1711 UCIIOJIB30BaHU B SJIEPHBIX peaKkTopax, Kak OHH OIPEJICICHbI B
nyHkre 1.1. Bblmie, B KoiMuyecTBax, npepblmaromnux 200 K& aTOMOB JIEUTEpHUS ISt
000 OJTHOW CTPAHBI-TIONYYATeNs B TEUYCHUE JTI000T0 12-MEeCSIHOTO Mepruoa.

SinepHo-uucThlii rpadput

I'padut, nmeromuii cTeneHp YUCTOTHI BHIIIE S-MUJUTMOHHBIX OOPHOTO 3KBHUBAJICHTA, C
IUIOTHOCTRIO Oojeiie yeM 1,50 r/em’ , TpETHA3HAYEHHBIM MJI HWCIIOJIb30BaHUS B
SIIEPHBIX PEaKTopax, KaK OHU ONpe/eieHbl B IyHKTe 1.1 Bbllle, B KOJIUYECTBAX,
npesbimatomux  3x10° kr (30 METpHYECKHX TOHH) isi JIFOOOH OIHOH CTpaHBI-
HoJyyarens B TeUeHue Jr00ro 12-Mecs4Horo nepuoa.

[NPUMEYAHUNE

Jlnst nerneit SKCIopTHOTO KOHTPOJIS IPABUTEIBCTBO OIPEAEIIET, OyAyT JIM SKCIOPTHBIE
NapTUM  COOTBETCTBYIOILIETO  BBIIICYKAa3aHHBIM  XapaKTepHCTUKaM  Tpadura
UCII0JIb30BaThCS B SIIEPHBIX PEAKTOPAX.

YcraHoBKkM A1 mepepa0OTKH  00Jy4eHHBIX TOIUIMBHBIX JJIEMEHTOB U
o0opynoBaHue, CIIEUAILHO NPEIHA3HAYCHHOE WIH NOAT0TOBJIECHHOE LISl 3TOr0

BBOJJHOE 3AMEYAHUE

[pu nepepaboTke 0OIYUSHHOTO SICPHOTO TOILIMBA IUTYyTOHUN U ypaH OTICISIOTCS OT
BBICOKOAKTUBHBIX IMPOAYKTOB ACJICHHUA W APYTHUX TPAHCYPAHOBBIX J3JICMCHTOB. Z[J'IH
TAKOTO Pa3ZeiCHUs] MOTYT HCIIOJIB30BaThCsl PA3JIMYHBIC TEXHOJOTUYECKHE MPOIIECCHI.
Opnako co BpemeneMm mporecc "Ilypekc" cranm Hambosiee pacrpoCTpaHEHHBIM WU
NpUEeMIIEMBIM. DTOT MPOIIECC BKIIOYAET PACTBOPEHUE OOIyUYEHHOTO SSPHOTO TOILIMBA
B A30THOM KHCJIOTE € MOCJIEAYIOIIMM BBIICICHUEM YpPaHA, IUIyTOHHS M IMPOLYKTOB
JCTICHUST  OKCTpaKIMed pacTBOpUTENEeM C ToMoliblo  Tpudytwidochara B
OpraHNUYeCcKOM pa30aBUTEIE.

TexHonornyeckre npouecchl Ha pa3iniHbIX ycTaHoBKax Tuna "[lypekc" aHamoruyHb
U BKJIIOYAIOT:  U3MEJbYEHUE OOJYUYEHHBIX TOIUIMBHBIX 3JIEMEHTOB, PacTBOPEHHE
TOIUIMBA, AKCTPAKIMIO PACTBOPUTENIEM M XpPaHEHHE TEXHOJOTMYECKOM >KHUIKOCTH.
MoxeT UMeTbcsl Takke 00O0pyJIOBaHME AJIsl TEIUIOBOM NEHWUTpaluu HUTpaTa ypaHa,
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KOHBEPCHH HUTpATa IUTyTOHUS B OKUCH MM METalI, a TakKe Uit 00pabOTKH JKUIKUX
OTXOZIOB, COJIEPKAIUX MPOIYKTHI JENIEHUs, 10 MOMy4YeHUs (OpMbl, IPUTOAHON IS
NPOJOJDKUTENIFHOTO XpaHEHUsT WM 3axXOpoHeHWs. OJHAaKO KOHKPETHBIE THITBI H
KOH(Urypauusi 000py10BaHUS, BBIITOIHSIOMIETO 3TH (PYHKLUH, MOTYT pa3InyaTbcs Ha
pa3nn4HbIX ycTaHoBKax Tuma "Ilypekc" 1o HECKOIbKUM NpUYMHAM, BKIIKOYasl THUIIBI U
KOJIMYECTBO OOJIyYEHHOTO SIIEPHOTO TOIUIMBA, TMOJIEKAIIEro mepepaboTke, U
IpEATNoIaraeMblil MPOIECC OCAXKICHHS U3BJIEKAEMbIX MAaTEpHAJIOB, a TAKXKE MPUHIHIIBI
obecrniedeHus1 6€30MaCHOCTH M TEXHHUYECKOTO 00CITY>KUBaHUS, PUCYIIIUE KOHCTPYKIIUN
JTAHHOM YCTaHOBKHU.

"VceraHoBka Juid nepepaboTKU  OOJNYyYCHHBIX TOIUIMBHBIX 3JEMEHTOB" BKIIIOYAET
000py10BaHNE U KOMIIOHEHTBI, KOTOpPbIE OOBIYHO HAXOJATCS B MPSIMOM KOHTAKTE C
OOJIly4YeHHBIM TOIUIMBOM M OCHOBHBIMH TEXHOJIOTHYECKUMH MOTOKAaMH SIAEPHOTO
Marepuaia U poayKTOB JEJICHUs, U HETOCPECTBEHHO YIIPABIIAIOT UMHU.

OTH NPOIIECChI, BKJIIOYAs! TOJTHBIC CUCTEMBI JJIs1 KOHBEPCHH IUTYTOHUSI U TIPOM3BOJICTBA
METAUIMYECKOTO  IUTyTOHHS, MOTYT OBITh HWJICHTU(QHLIUPOBAHBI 10  Mepam,
NPUHAMAEMBIM TSI TIPEAOTBPAILCHUS OMACHOCTEH B CBA3M C KPUTHYHOCTBIO
(HamprMep, MepaMH, CBSI3aHHBIMH C TeoMeTpueil), oOiyyeHueM (Harmpumep, ImyTeM
3alIUTHI OT OOJYYEHNs) K TOKCHYHOCTBIO (HaIpUMep, MEpPaMH TI0 yIePIKaHUIO).

[Tpeametsl 000pyIOBaHUS, HA KOTOpPbIE, KaK CUUTAETCS, PACIIPOCTPAHSETCs] 3HAUCHHE
dpasbl "u 06opyIOBaHUE, CTICIUATIBHO MPEJHA3HAYCHHOE WM MOATOTOBICHHOE" st
nepepaboTKH 0OTYYEHHBIX TOIIMBHBIX 3JIEMEHTOB, BKIIIOYAIOT:

MammHbl 1/ pyoKkH 00,1y4eHHBIX TOIIMBHBIX 3J1eMEHTOB

BBO/JJHOE 3AMEYAHHUE

Orto 000pyIOBaHUE WCHONB3YETCS Ul BCKPBITHA OOOJIOYKM TOIUIMBA C LEJBIO
HOCJIETYIOIIETO PAacTBOPEHUsI OOJyYeHHOTo siAepHOro martepuana. Kak mpasuio,
UCTIOJIB3YIOTCSl  CHELUAIbHO TpeJHa3HAauYeHHbIE, CKOHCTPYMPOBaHHbIE Ui pyOKu
MeTaJla YCTPOMCTBA, XOTS MOXKET HCIIONb30BaThCsl M 0Oojiee  COBEpIIEHHOE
000pyI0BaHHE, HAIIPUMED JIa3epPhl.

JIUCTaHIIMOHHO yIpaBisieMoe O0OpYAOBaHUE, CHELUAIBHO IIPEIHA3HAYEHHOE WIIH
HOATOTOBJIEHHOE ISl WCIOJIb30BaHUsI HAa YCTAaHOBKE MO TepepadOoTKe, Kak OHa
OTIpeJiesieHa BbIIIE, JJISi Pe3KU, PYOKH WM Hape3Kku cOOpOK, MyYKOB WM CTEpKHEN
00JIyYEHHOT'0 SJIEPHOTO TOILTUBA.

JucconbBepsl
BBOJJHOE 3AMEYAHUE

B nucconpBepsl 0OBIYHO MOCTYMAeT M3MENIbYEHHOE OTpaboTaBllee TOILIMBO. B aTnx
0e30macHbIX C TOUYKU 3pEHUs] KPUTUYHOCTU pe3epByapax OOIYUYEHHBIH SIEpHBINA
MaTepuajl pacTBOpsIETCSl B a30THOM KHCIIOTE, M OcTaroluecs OOpe3Ku 000J0YeK
BBIBOJISITCS] U3 TEXHOJIOTMYECKOTO IOTOKA.

be3onacHbie ¢ TOUKU 3peHUS] KPUTHYHOCTH pe3epBYyaphl (HapuMep, Majoro 1uamMerpa,
KOJIbLIEBBIC WJIM MPSIMOYTOJIbHBIE pe3epByaphbl), CHELUAIBHO NpeIHa3HAYEHHbIE WIH
NOATOTOBJICHHBIE JUIS WCIOJB30BAHMS HAa YCTAaHOBKE IO TepepaboTKe, Kak OHH
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OTIpPEJICIICHBI BBIIIE, JJISI PACTBOPEHUs OOIYUYSHHOTO SIEPHOTO TOIUIMBA, KOTOPHIC
CHOCOOHBI  BBIIEPKHMBATH TOPSUYIO, BBICOKOKOPPO3MOHHYIO JKUAKOCTH M MOTYT
JMICTAHIIMOHHO 3arpy’KaThCs U TEXHUIECKU 00CITYKUBATHCS.

IKCTPAKTOPHI U 000PYI0BAHNE ISl IKCTPAKIHUH PACTBOPUTEIEM

BBOJJHOE 3AMEYAHUE

B 3KcTpakTophl ¢ pacTBOpUTENEM MOCTYIAET KaK PacTBOP OOIyUYEHHOTO TOIUIMBA U3
JIMCCOJIEBEPOB, TaK W OPraHUYECKHHA PacTBOP, C MOMOIIBIO KOTOPOTO Pa3IeIsIOTCS
ypaH, IUTyTOHMA U TpoAyKThl jeneHus. OOopymoBaHue Ui AKCTPAKLUH
pacTBOpHTENIEM O0BIYHO KOHCTPYHUPYETCS TAKUM 00pazoM, 9TOOBI OHO yIOBJIETBOPSLIO
KECTKHM SKCIUTyaTallMOHHBIM TPeOOBAaHMSAM, TAKUM, KaK JUTUTEIbHBIA CPOK CITy>KOBI
0e3 TEXHMYECKOro OOCTYy)XMBaHMS WM JIeTKas 3aMEHSIEMOCTb, TIPOCTOTa B
OKCIUTyaTallii W YIHIPaBJICHUU, a4 TaK¥XKC I‘I/I6KOCTI> B OTHOIICHHU HW3MCHCHUA
rapaMeTpoB TIporiecca.

CrienuanbHO NpeHa3HAuYEHHbIE WM OATOTOBIIEHHBIE SKCTPAKTOPBI C PACTBOPUTEIIEM,
TaKue, KaK HacaJOYHble WM IIyJbCALMOHHBIE KOJIOHHBI, CMECUTEIbHO-OTCTOMHBIC
anmapaTtbl WIM IIEHTPOOEXKHbIE KOHTAKTHBIC armaparbl Uil HCIOJIb30BaHUS Ha
YCTaHOBKE TO 00paboTKe OO0JyYEeHHOTO TOIUIMBA. DKCTPAKTOPHI C PacTBOPHUTEIEM
JOJDKHBI OBITh yCTOHYMBBI K KOPPO3MOHHOMY BO3JIEHCTBHIO a30THOW KHCIIOTHI.
OKCTPaKTOppl C PACTBOPUTENEM OOBIYHO M3rOTABIMBAIOTCA C  COOJIIOAECHHEM
Ype3BbIYANHO BBHICOKMX TpeOOBaHMH (BKIIIOYAs MPUMEHEHHE CIEIUAIBHBIX METOJI0B
CBApKH, WHCIEKLHH, oOecreyeHre M KOHTPOJb KadyecTBa) M3 MAaJOyIJIEPOAUCTBIX
HEPXKABEIOLUX CTaJed, TWUTaHA, LUPKOHWS WIN JPYyTUX BBICOKOKAYECTBEHHBIX
MaTEpHAJIOB.

XuMHYecKHe pe3epByaphl 115 BbIIEP/KUBAHUS WIH XPAHEHHS

BBO/JJHOE 3AMEYAHUE

Ha sTame skcTpakimy pacTBOPHUTENIEM 00pa3ylOTCs TPU OCHOBHBIX TEXHOJOTHYECKUX
IIOTOKA KUAKOCTU. Pe3epByapsl 1 BBIIECPKUBAHUS WIN XPAaHEHUS UCIOJIb3YKOTCS B
JaJTbHEHTIIeH 00paboTKe BCEX TPeX MOTOKOB CIEAYIOIIUM 00pa3oM:

a)  pacTBOpP YHUCTOTO Aa30THOKUCIIOTO ypaHa KOHLIEHTPUPYETCSl BBIIAPUBAHUEM U
HPOUCXOUT IPOLIECC ICHUTPALIMH, TI€ OH MPEBPALIACTCs B OKCHUI] ypaHa. DTOT OKCUJL
MOBTOPHO HMCIIOJIB3YETCS B SEPHOM TOILUTUBHOM LIMKJIE;

b)  pacTBOp BBICOKOAKTHBHBIX TPOIYKTOB JIEJCHUS OOBIYHO KOHIICHTPUPYETCS
BBIIAPUBAHUEM U XPAHUTCS B BUJI€ KOHLIEHTPUPOBAHHOM KHUIKOCTU. DTOT KOHLIEHTPAT
MOYKET BIIOCJIEJICTBUM TPOWTH BBIMAPHBAHUWE WM OBITH IpeoOpa3oBaH B (opmy,
HPUTOJHYIO JUISl XpaHEHUs WM 3aXOPOHEHHMS;

C)  pacTBOp YHMCTOrO HHUTpaTa IUTYyTOHUS KOHILIEHTPUPYETCS W XPaHHUTCS [0
MOCTYIUIEHUSI HA JAJIbHEWINME 3Tallbl TEXHOJOTMYECKOTo mpouecca. B yacTHOCTH,
pesepByapbl  JUIsl  BBIACPKUBAaHUSA  WJIM  XPaHEHUs  PACTBOPOB  IUTYTOHUS
KOHCTPYUPYIOTCS TakKUM 00pa3oM, 4TOOBI M30CKaTh CBS3aHHBIX C KPHUTHYHOCTHIO
npoOseM, BO3HUKAIONIMX B pe3ylibTaTe WM3MEHEHHH B KOHICHTpalUuu Wid Qopme
JTAHHOT'O MOTOKA.
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CrneunanbHO  NpeJHA3HAUYEHHbIE  WIM  TOATOTOBICHHBIE  PE3epByapbl  JUId
BBIZICP)KUBAHUS WM XPAaHEHUS U1l UCIIOJBb30BAaHMS Ha YCTaHOBKE IO IepepaboTke
00JTy4eHHOT' 0 TOIIMBA. Pe3epByaps! A7l BbIIEPKUBAHHS WIN XPAHEHUS I0JDKHBI ObITH
YCTOHYMBBI K KOPPO3MOHHOMY BO3JEHUCTBUIO a30THOM KHUCIOTHL. Pe3epByapsl uis
BBIJICP)KUBAHUS WM XPAHEHHUs OOBIYHO M3rOTABIMBAIOTCS M3 TAKMX MaTEpHAJIOB, Kak
MaJIOyTJIPOJUCTBIE HEPXKABEIOIIME CTalld, THTAaH WIM I[MPKOHUHA WIH JpyTrHe
BBICOKOKAUECTBEHHbIE MaTepuasbl. PezepByapbl Al BBIICPKUBAHUS WINM XpaHEHUs
MOTYT OBITh CKOHCTPYHMpPOBAaHBI TaKMM OOpa3oM, YTOObI HX OKCIUTyaTalus H
TEXHUYECKOE OOCITYyKMBaHHWE IPOM3BOAMWINCH IUCTAHIMOHHO, M MOIYyT HMETh
CIIETyIOIIIEe OCOOEHHOCTHU C TOUKHU 3PEHHsI KOHTPOJIS 32 SAEPHON KPUTHYHOCTHIO:

1)  GOpHBI PKBUBAJICHT CTEHOK WJIM BHYTPEHHUX KOHCTPYKIMHA paBeH MO MEHbLICH
mepe 2%, mbo

2) UWIMHIPUYECKHWE pe3epByapbl HMEIOT MaKCUMalbHBIH mauamerp 175 MM
(7 mroiimMoB), 10O

3)  NOpAMOYTOJBbHBIM WM KOJIBLIEBOW PE3EPBYap MMEET MAKCUMAIbHYIO ILIMPUHY
75 mm (3 groiima).

CucreMa KOHBepCHH HUTPATA IIYTOHUSA B OKCHJI

BBO/JJHOE 3AMEYAHHUE

Ha OonplmIMHCTBE YCTaHOBOK MO MepepabOTKe STOT KOHEUHBIA MPOLECC BKIIIOYAET
KOHBEPCHIO pacTBOpa HUTpATa IUIyTOHMS B JIByOKUCH IUTyTOHMS. B 4MCI0 OCHOBHBIX
orepaluii 3TOro mpolecca BXOIAT:  XpaHEHHE M KOPPEKTHPOBKA HCXOIHOTO
TEXHOJIOTHYECKOTO MaTepuaja, OCaXICHUE U pa3lesieHue TBEPAOW M JKUAKOH (asbl,
NpoKaJlBaHue, OOpalleHrne ¢ MPOAYKTOM, BEHTHISAIMs, OOpallleHHe C OTXOJAaMu U
yIpaBJIEHUE TPOLIECCOM.

3aMKHYTbIE€ CHCTEMBI, CHELMAIbHO NpeAHA3HAUYEHHBIC WM TOATOTOBJICHHBIE IS
KOHBEPCHM HUTpaTa IUTyTOHHSI B OKCHJ IUTyTOHHUS, B YaCTHOCTH, OOOpYyIOBAaHHBIE
TakuM 00pa3oM, 4YTOObI W30eKaTh JOCTHKCHUS KPUTUYHOCTH U PaJAUAIOHHBIX
3P PEKTOB, a TAKIKE CBECTH K MUHIMYMY OITACHOCTH, CBS3aHHBIC C TOKCUIHOCTEIO.

Cucrema KOHBEPCHUH OKCH/JA IUIYTOHMA B METAJLI

BBOJJHOE 3AMEYAHUE

DTOT TMPOLIECC, KOTOPBIM MOXKET OBITh CBsI3aH C YCTAaHOBKOM MO TiepepaldoTKe,
BKITIIOYaeT (TOpPUPOBAHHE [BYOKHUCH IUTyTOHHUS, OOBIYHO C TMPUMEHEHHEM
BBICOKOAKTUBHOT'O (PTOPUCTOTO BOJOPOAA, C LEJIbI0 MOTY4YEHUS (TOpUAa IUTyTOHMS,
KOTOPBI BIIOCIEACTBUM BOCCTAHABIMBACTCSA C MOMOIIBI0 METAIUTMYECKOTO KablLUs
BEICOKOI YHCTOTEI A0 MOJYYCHUA MCTAJUIMYCCKOI'O IUIYTOHUA U (bTopI/ma KaJIbIIyuAa B
BUJE€ I[UTaka. B dYWCIO OCHOBHBIX oOmepaluid JaHHOTO TIpolecca BXOJAT:
dTopupoBaHue (HampuMmep, C TPUMEHEHHEM OOOPYIOBaHWS, COJCPIKAIIETO
OnmaropoJHbple METabl WM 3alUIIEHHOTO TOKPBHITHEM W3 HHUX), BOCCTAHOBIICHHE
MeTaula (Hampumep, ¢ TPUMEHEHHEM KEpaMHUYECKUX THIJIeH), BOCCTAHOBJICHHE
1uiaKa, oOpaiieHre ¢ NpoAyKTOM, BEHTUIIALIUS, OOpallleHre ¢ OTXOIaMH U yTIpaBlIeHHE
IPOLIECCOM.



5.1.

3aMKHYTBIC CHCTEMBI, CIICIHAIBHO TPEJHA3HAUYCHHBIC WJIM TOATOTOBJICHHBIC JUIS
MMpOU3BOACTBA MCTAJNIMYCCKOI'0 IIIIYTOHHSA, B YaCTHOCTH, 060py,[[0BaHHBIe TaKUM
o0pa3oMm, 9T0ObI M30€kKaTh JTOCTHKCHHUSI KPUTHYHOCTH U paguaiiioOHHBIX d(H(eKToB, a
TaKKC CBCCTU K MUHUMYMY OIIACHOCTH, CBA3AHHBLIC C TOKCUYHOCTBIO.

YCcTaHOBKH ISl H3TOTOBJICHUS TOILINBHBIX )JIEMEHTOB
"V cTaHOBKa /I U3TOTOBJICHHUS TOTUTMBHBIX AJIEMEHTOB" BKITIOUAeT 000pyI0BaHUE:

a) KOoTopoe OOBIMHO  HAXOIUTCS B  HEMOCPEICTBEHHOM  KOHTakTe ¢
TEXHOJIOTMYCCKUM IIOTOKOM AACPHOIO Matcpualia 401058 HCIIOCPCACTBCHHO
00pabaThIBaeT €ro, WK ke YIPaBIISET UM, HITH,

b)  KOTOpOE repMeTU3UPYET SAECPHBIN MaTeprall BHYTPH 000TOYKH.

YcTaHOBKH JUIsL  pa3jieJieHHsi HM30TOMOB ypaHa H  000py/JAoBaHHE, KpoMe
AHAJINTHYECKUX MPHUOOPOB, CTIENHAILHO NPeTHA3HAYEHHOE WU MOAT0TOBJIEHHOE
151 ITOTO

[Ipenmetsl 060pymOBaHUs, HA KOTOpPBIE, KaK CUATACTCS, PACIIPOCTPAHSICTCS 3HAUCHHE
bpa3el  "oOopymoBaHHME, KpPOME  AHAJIMTHYECKUX  MPUOOPOB,  CHEIHAIHLHO
MMpeaHa3HauYCHHOC NN HOI[FOTOBJ'IGHHOC" IUIA pa3acICHUA U30TOIOB YpaHa, BKIIFOYAaroT
B ce0st:

I'azoBbIe ueHTpm])yrn H y3J1bl U KOMIIOHE€HTBI, CICHUMAJIBbHO MPeIHA3HAYCHHBIC
HWJIM MOATOTOBJICHHBIC AJIA UCITIOJIB30BAHUSA B I'a30BbIX ueHTpml)yrax

BBOJJHOE 3AMEYAHUE

lazoBas meHTpudyra OOBIMHO COCTOMT W3 TOHKOCTEHHOTO(BIX) IMJIMHAPA(OB)
muamerpoMm ot 75 mm (3 moiima) mo 400 mm (16 mr0iiMOB) ¢ BEpPTHKAJIBLHOM
LEHTPAJIbHON OChbI0, KOTOpHIH(e) momemieH(bl) B BaKyyM M Bpamaercs(roTcs) ¢
BBICOKOW OKpYKHOU CcKopocThio mopsimka 300 m/c wimm Oomee. Iyt AOCTHXKCHUS
OOJIBIIION CKOPOCTH KOHCTPYKIIHOHHBIC MAaTEPHUAJIbl BPAIIAFOIIUXCS KOMIIOHEHTOB
JIOJDKHBI UMETh BBICOKOE 3HAYCHHE OTHOIICHUS NMPOYHOCTH K IUIOTHOCTH, a POTOPHAS
cOOpka M, CJIEIOBATEIbHO, OTHEILHBIC €€ KOMIIOHCHTHI JIOJDKHBI M3TOTOBISTHCS C
BBICOKOW CTEIICHBIO TOYHOCTH, YTOOBI paz0aiiaHc ObLI MUHUMAIBHBIM. B oTimume ot
JIPYTHX UEHTpUQYTr Ta3oBas IEHTpUdyra s OOOTallleHUus ypaHa HMEET BHYTPH
POTOpHOI Kamephbl Bpamjaronyrocs(uecs) mneperopoaky(u) B Gopme aucka u
HETO/IBIDKHYIO cUCTeMy rojiaur u otBoja raza UFs, cocTosnyto o MeHblIe Mepe u3
TPEX OT/ICIBHBIX KaHAJIOB, /IBA U3 KOTOPHIX COCIMHEHBI C JIONMATKAMHU, OTXO/ISIIIMHA OT
OCH poTOpa K Nepu(epritHON YacTH POTOPHOW KaMephl. B BakyyMe HaxXOIMTCS TaKkxkKe
P BaKHBIX HEBPANIAIOIIUXCS DJJIEMEHTOB, KOTOPHIE, XOTS M HWMEIOT OCOOYIO
KOHCTPYKIIMIO, HE CJIOKHBI B W3TOTOBJICHUM W HE HM3TOTOBJSIFOTCS W3 YHHUKAIBHBIX
marepuainoB. LleHTpudykHast ycTaHOBKa, OIHAKO, TPeOyeT OONBIIOr0 YHCia ITHUX
KOMITOHEHTOB, TaK 4YTO HX KOJIMYECTBO MOJXKET CIIY)KHTh Ba)KHBIM HHIUKATOPOM
KOHEYHOT'O HCIIOJTh30BAHUSI.
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Bpamaroniuecsi KOMIOHEHTHI
a)  Ilonnble poTopHbIE COOPKH:

TOHKOCTEHHbIC MWIMHAPHI WM P COCTUHEHHBIX MEXIy COOOH TOHKOCTEHHBIX
WIMHIPOB, U3TOTOBIIEHHBIX U3 OJJHOTO WJIM 00Jiee MaTepHajioB C BHICOKUM 3HAUCHHEM
OTHOLIEHHUS NPOYHOCTHM K IUIOTHOCTH, YkazaHHelx B [IOACHUTEJIBHOM
3AMEYAHUMU « nHactosmmemy pazaeny. CoeauHEHHE IWIMHIPOB MEXIY COOOM
OCYILECTBIISICTCS TMPH TIOMOIM THOKUX CHIH(OHOB WM KOJICI, OIUCAHHBIX B
gactu 5.1.1. ¢) Hmwxke. CoOpaHHBIN POTOP WMEET BHYTPEHHIOIO(KE) MEPEropoaKy(u) u
KOHIIEBBIC Y3IIbI, omucaHHble B 4dacTsax 5.1.1.d) u e) mmxe. OxgHako momHas cOopka
MOYKET OBbITh [TOCTaBJIEHA 3aKa3UMKYy B YACTHYHO COOpPAHHOM BH/IE.

b)  Poropubie TpyOBI:

CrienanbHO TpeJHa3HAYCHHbIE WM TOATOTOBJIEHHBIE TOHKOCTEHHBIE IMIIMHIPHI C
tommuHON cteHku 12 mm (0,50 mroiima) wim MeHee, quaMeTpoM oT 75 MM (3 mroiima)
10 400 mm (16 mroiMOB), W3rOTOBJIGHHBIE W3 OJHOTO WM 0Oojiee MaTephalioB,
UMEIOIIMX BBICOKOE 3HAUCHHE OTHOIICHUS MPOYHOCTU K IUIOTHOCTH, YKa3aHHBIX B
I[TOACHUTEJIBHOM 3AMEYAHUWMU k HacTosieMy pa3aeny.

¢)  Kombia nmm cunbhoHsL:

KoMmmoHeHTsI, crienuanbHO TpeaHa3HAuYECHHBbIC WM TOATOTOBICHHBIC ISl CO3AaHUS
MECTHOW OMOpPBI JJISI POTOPHOW TPYyObl WM COEAWHEHHS psija POTOPHBIX TPYO.
Cunb(hoHBI TPEACTABISAIOT COOOM KOPOTKHE IMIMHAPHI C TOJIIMHOW CTEHKH 3 MM
(0,125 mroiima) unm menee, muamerpoM ot 75 mum (3 mroima) 1o 400 mm (16 mroriMoB),
UMEIONINX OJWH TO(p W M3TOTOBJICHHBIE W3 OJHOTO W3 MAaTEPHaJOB, WMEIOITNX
BBICOKO€ 3HAY€HHE OTHOIIEHHS TMPOYHOCTH K IUIOTHOCTH, YKa3aHHBIX B
I[NOACHUTEJIBHOM 3AMEYAHWMU k HacTosmeMy pa3aeny.

d) Ileperopomku:

KomnonenTs! B hopme aucka auamerpoM ot 75 mm 110 400 mm (ot 3 10 16 mroitmMoB),
CMELHATIbHO TpEJHA3HAUYEHHbIE WIM IOJATOTOBJEHHBIC JJIsI YCTAaHOBKU BHYTPHU
POTOPHOM TpyObI HEHTPU(YTH C LETBI0 N30JIMPOBATh BBITYCKHYIO KaMepy OT IJIaBHOM
pa3IeNUTENbHOM KaMepbl MU B HEKOTOPBIX CIy4asx IS YJIy4IIeHUs LUPKYJISILUH
raza UFg BHYTpM TIJaBHOM pa3zenuTeNnbHONM KaMepbl POTOpPHOM TpyObl H
U3TOTOBJICHHBIE U3 OJTHOTO M3 MAaTEpHaJIOB, MMEIOIINX BBHICOKOE 3HAUE€HHE OTHOIICHHS
INPOYHOCTH K TIoTHOCTH, ykazaHHbiXx B I[IOSCHUTEJIbBHOM 3AMEYAHUU «
HACTOSIILIEMY pa3Jieiny.

e) BepxHue/HMKHUE KPBIIIKH:

Kommonentst B Qopme mgucka aumametrpom oT 75 MM (3 mroiima) mo 400 mm
(16 moiiMOB), CrIeIMANBEHO TpeHA3HAYCHHBIE WJIH MOJTOTOBJICHHBIE TAKUM 00pa3oM,
YTOOBI TOYHO COOTBETCTBOBATh JUAMETPY KOHIIOB POTOPHOWM TpyObl W Onaromaps
sToMy yaepxkuBaTh UFg BHYTpH €e. DTH KOMIIOHEHTBI UCTIONB3YIOTCS Il TOTO, YTOOBI
MOJIICP>KUBATh, YJCPKUBATh UM COJIEPkATh B ce0e KaK COCTAaBHYIO YacTh 3JIEMEHTHI
BEPXHETO TOJIIUITHAKA (BEPXHSS KPBIIIKA) WM CIY>KUTh B Ka4eCTBE HECYIEH 4acTu
BPALIAIOIINXCS 3JIEMEHTOB 3JIEKTPOJBHUraTessl U 3JEMEHTOB HIDKHETO IMOALIMITHUKA
(HIDKHSIST KPBIIIKA), ¥ U3TOTOBJISIOTCS M3 OJHOTO U3 MaTepUAIOB, UMEIOIIUX BBICOKOE



5.1.2.

3HAYEHUE OTHOLIEHHUS MPOYHOCTH K IUIOTHOCTH, yKazaHHbIX B [IOACHUTEJIBHOM
3AMEYAHWMU k HacTosieMy pa3aeny.

[MTOACHUTEJIbBHOE 3AMEYAHUE

Jns  Bpamaroumxcsi KOMIOHEHTOB — LEHTPU(YT  HCHONB3YIOTCS  CIEAYIOIIHe
MaTepHaIbl:

a)  MapTEHCUTHOCTAPECIOIIME CTAIM, UMEIOIUE MAKCUMAJIbHBIN Mpeen MPOYHOCTU
Ha pactsokerne 2,05 x 10° H/? (300 000 dyHT/KB. roiim) win Goree;

b)  adfOMUHHEBBIC CIUIaBBI, WMCIONIME MAaKCUMAJbHBIA MpeAenT IMPOYHOCTH Ha
91y/n 2 .
pactsixenue 0,46 x 10° H/m™ (67 000 dbyHT/KB. mroiiM) nimm 6oiee;

C)  BOJIOKHUCTBHIE (HUTENOAOOHBIC) MaTepHalbl, MPUTOAHBIC Ul MCIOJIb30BAHUS B
KOMITO3UTHBIX CTPYKTYypax M HMMEIOLIME 3HAUYEHHs YJIEIbHOIO MOAYJS YIPYTrocTH
123x 10°M wmmm Gomee M MAKCHMAIBHOTO YACTHHOIO MpEAeNa NPOYHOCTH HA
pactsixenue 0,3 x 10°m wm Goree ("ynenpHBI MOIYJIb YOPYTOCTH'" - 3TO MOIYJIb
IOmnra B I‘I/Mz, JICTICHHBI Ha yHIeNnbHbId Bec B H/M’; '"MakCUManbHBIN yAENbHBINA
npeaen MPOYHOCTH Ha PACTHKEHHE' - 3TO MaKCHUMAaJIbHBIM MpeAesl MPOYHOCTH Ha
pactsokerue B H/M’, neeHHbIil Ha yaensHbIil Bec B H/v®).

CraTnuyeckue KOMIIOHEHTHI
a)  IloAmMITHUKK ¢ MArHUTHOM MOBECKOM:

CrneuuanbHO TpeJHa3HAUYEHHbIE WM [OATOTOBJIICHHBIC IOAIIUITHUKOBBIE —Y3IIbI,
COCTOSIIIIME W3 KOJIBLIEBOIO MarHuTa, IOJABEUIEHHOr0 B 000iiMe, coaepikariei
nemrupytomnryio cpeny. OOoiima wu3rotoBisiercs u3 crovikoro k UFg wmarepuana
(em. [TIOSACHUTEJIBHOE 3AMEYAHUME x pazmeny 5.2.). Marautr coemuHsieTcs ¢
MOJTFOCHBIM HAKOHEYHUKOM FIJIM BTOPBHIM MAarHUTOM, YCTAHOBIICHHBIM Ha BEpXHEH
KpBIIIIKe, ONMcaHHOW B pazxaene 5.1.1.e). Maraut moxer uMeTh (GopMmy Kojbla ¢
COOTHOIIICHHEM MEXIy BHEIIHUM ¥ BHYTPEHHHM JMAMETPaM{, MEHBIIUM WU
paBubM 1,6:1.  Maraur MokeT HUMeTh (opMy, OOECIEUUBAIONIYI0 HAYAIIBLHYIO
nponutiaemocts 0,15 T'u/m (120 000 equauy CI'C) wnu Oonee, WM OCTaTOYHYIO
HaAMarHu4eHHocTh 98,5% wnm  Ooyiee, WIM TPOU3BEJACHUE HMHIYKIUH Ha
MaKCHMAITbHYIO HampshkeHHOCTh mons 6omee 80 k/lx/M’ (10'Tc.d). KpoMe 0BBIMHBIX
CBOMCTB Marepuana, HEOOXOAMMBIM TPEABAPUTEILHBIM  YCIOBHUEM  SIBISIETCS
orpaHuueHre od4eHb ManbiMu gomyckamu (menee 0,1 Mvm wmm 0,004 mroiima),
OTKJIOHEHHMSI MarHUTHBIX OCE OT TeOMETPUYECKHX OCe Wim obecrieueHne 0coOoi
TOMOT€HHOCTH MaTepualia MarHHuTa.

b)  INommmnHukw/ nemmdepst:

CrneunanbHO NpeIHAa3HAUYEHHbIE WM TOATOTOBJICHHbIE MOIIIMITHUKH, COAEpIKallue
y3€1 OCBH/YIUIOTHUTENIBHOE KOJbBLO, CMOHTHUPOBaHHBIN Ha neMmndepe. Och 0OBIYHO
IpeCTaBIsIeT OO0 Ball M3 3aKaJIEHHOW CTallM C OJTHUM KOHLIOM B (hopMe moirychepsl,
U CO CpPE/ICTBAMM MOACOETMHEHUS K HIKHEH KpBIIIKe, OMMCaHHOM B paszaene 5.1.1. e),
Ha JpyroM. Ban, opHako, MoOXeT OBITh COGAMHEH C THUIPOJHMHAMHUYECKUM
nogmunHIKoM. Konpo mveer ¢opmy TabieTku ¢ momychepudeckuM yriyOleHneM



Ha OHHOﬁ TMOBCPXHOCTH. OTH KOMIIOHEHTHI YacTO MOCTABIISIOTCI OTOCJIBbHO OT
nemmdepa.

¢)  MonekymsipHbIe HACOCHI:

CrienanbHO TpeJHa3HAYCHHbIE WM TOATOTOBJIEHHBIE IMIMHIPHI C BBITOYEHHBIMU
WIN BBIJABICHHBIMU BHYTPH CIIUPATHHBIMH KaHABKAMHU U C BBICBEPJICHHBIMU BHYTpPH
OTBEPCTUSIMU. THIMOBBIMU pa3MepaMu SIBJISIIOTCS CIEAYIOIIUe: BHYTPEHHHH JHaMETp
ot 75 mm (3 mroitma) o 400 mm (16 groitmoB), Tommuna credku 10 mm (0,4 aroiima)
wm OoJiee, ¢ JUIMHOMW, paBHOW auamerpy wiH Oosbie. KaHaBKM OOBIMHO HMMEIOT
IpsSIMOYTOJIBHOE TToTIepedHoe ceueHne u riayouny 2 mm (0,08 mroiima) mmu Gosee.

d)  Craropsl qBUTaTENCH:

CHeI_II/IaHBHO HpeIIHEBHa‘-ICHHI:IC HIJIN TIOAT'OTOBJICHHBIC CTaTOpBI KOJIBLIGBOP'I (I)OpMI:I
JUISI  BBICOKOCKOPOCTHBIX ~ MHOTO(Da3HBIX THCTEPE3UCHBIX (WJIM  PEAKTUBHBIX)
AIIEKTPOABUTATENICH IEPEMEHHOTO TOKA JIJIsi CHHXPOHHOM paOoThI B YCIIOBUSIX BaKyyma
B nuanaszone yactor 600-2000 ['n u B auanazone momHocteil 50-1000 BA. CraTopsl
COCTOSAT M3 MHOTO(a3HBIX OOMOTOK Ha MHOTOCIOWHOM >KEJI€3HOM CEpICUHUKE C
HU3KHMH TIOTEPSIMH, COCTaBICHHOM W3 TOHKHX IUIACTHH, OOBIMHO TOMIIUHONW 2,0 MM
(0,08 mroiiMa) wiIu MEHEe.

e) Kopnyca/mpuemnuku neHTpudyru

KomnoHeHTsl, cienyanbHo NpeiHa3HauYeHHbIE UM IOATOTOBIIEHHBIE Ul pa3MELLEHUs
B HUX COOPKH POTOPHOU TpyOBI Ta30Boi neHTpudyru. Kopmyc cocTout u3 xecTKoro
OWIMHApAa ¢ ToinmmHOM creHku np0 30mm (1,2 moiimMa) ¢ OpeurM3uOHHO
00paOOTaHHBIMU KOHI[AMU U YCTAHOBKM TOIIUIHUKOB W C OJHUM WIH
HECKOJIBKUMHU (hi1aHIlaMu Ui MOHTaka. OOpaOoTaHHBIE KOHIBI MAapauIeNIbHBI APYT
JIpyTy ¥ NEPIEeHIUKYJISIPHBI MPOAOIBLHON ocH IuiMHIpa B npeaenax 0,05 rpagyca unu
MmeHee. KopIiyc MOeT Takoke MpecTaBlIsATh COO0H KOHCTPYKIHIO SYEUCTOTO THIIA JUIS
pa3MmellieHlss B HEM HECKOJBbKUX pOTOpHBIX TpyO. Koprmyca wusrorasiuBarorcs u3
MaTepuaynoB, Koppo3uecToMkux k UFg, MM 3amMINaroTcs MOKPBITUEM W3 TaKUX
MaTepHasoB.

f)  JloBymxu:

CrienaibHO — MIPEJHA3HAYCHHBIC WM TIOJATOTOBJICHHBIE TPYyOKH BHYTPESHHHM
mrameTtpom Ao 12 mwm (0,5 aroiima) mis usBnedenus raza UFg u3 potopHoii TpyOsI 1o
Metoay TpyOku ITuto (T.e. c oTBepcTHEM, HANpPaBICHHBIM Ha KPYrOBOW IMOTOK Ta3a B
POTOPHOI1 TpyOe, K IpUMepy, MOCPEICTBOM M3rMOa KOHIIA PaualibHO PACIOI0KEHHON
TPYOKH), KOTOpBIE MOXHO TPUKPENUTh K ILEHTPAIbHONW CHCTEME H3BJICUCHHS Trasa.
TpyOku M3roTOBIEHBI U3 MaTepuanoB, kKopposuecTorkux k UFg, wmm samminarorcs
MOKPBITUEM W3 TAKMX MATEPUATIOB.
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5.2. CneuuanbHO TpeAHA3HAYEHHbIe WM TOATOTOBJIEHHbIE BCIOMOraTe/bHbIe
CHCTEMBbI, 000pyIOBaHME M  KOMIIOHEHTBI UIA  MCHOJH30BAHMA  Ha
ra3oueHTpudy:KHOi YCTAHOBKE 10 000TrAllIEHUI0

BBOJJHOE 3AMEYAHUE

BcromorarensHple  cUCTEMBI, 000pYJOBaHUE W KOMIIOHEHTBI Ta30IeHTpU(YKHOU
YCTaHOBKH T10 00OTaIEHUIO TIPEICTABIISIOT COOOM CUCTEMBI yCTAHOBKH, HEOOXOIUMBIE
st mogaun UFg B ieHTpudyry, A7 CBS3U OTACIBHBIX HEHTPUPYT MEXIy COOOH ¢
IENbI0 00pa30BaHMs KacKaJoB (WJIM CTYNEHEH), 4TOObI JOCTHYb 0Oo0Jiee BBICOKOTO
oboramenns ¥ u3Bneub "mponykt" u "xBocthl' UFs w3 mentpudyr, a Ttakxe
o0opyoBaHue, HEOOXOAUMOE Il TPUBEIACHHS B JCHCTBHE UEHTpUDYT WIH IS
YIPaBJICHHs YCTAHOBKOM.

O6b1un0 UF ncnapsieTcst u3 TBEP/bIX BEIIECTB, TOMEIIEHHBIX BHYTPH TOJOTPEBAEMBIX
aBTOKJIABOB, W TIOJIA€TCSl B Ta3000pa3HOil ¢opMe K IEHTpUdYyram dYepe3 CHUCTEMY
KOJUIEKTOPHBIX TpyOompoBoaoB kackana. "[Ipoxykt" u "xBoctsl" UFs, moctynaromiye
U3 LEeHTpUu(yr B BUAE TIa3000pa3HBIX IMOTOKOB, TAKXKE IMPOXOAAT YEepe3 CHUCTEMY
KOJUIEKTOPHBIX TPYOOITPOBOJIOB Kackaja K XOJOJHBIM JIOBYIIKaM (paOOTaroImuM Tpu
temmneparype okosno 203°K (-70°C)), rae oHu KOHIEHCUPYIOTCS M 3aTE€M ITOMEIIAOTCS
B COOTBETCTBYIOIIME KOHTEHHEpHI IS TPAHCIOPTHPOBKH WM XpaHeHUs. Tak Kak
YCTaHOBKa TI0 OOOTAIICHHUI0 COCTOMT W3 MHOTHX THICSY IEHTpU(YT, COOpaHHBIX B
KaCKaJIbl, CO3/Ial0TCSI MHOTOKMJIOMETPOBBIE KOJJIEKTOPHBIE TPYOOIIPOBOIBI KACKaJIOB C
TBICSYaMH CBapHBIX IIIBOB, IPUYEM CXE€Ma OCHOBHOM YacTM WX COEAWHEHHH
MHOTOKpaTHO 1oBTopsiercsi. O00py10BaHHE, KOMIOHEHTHI U CHCTEMBI TPYOOIPOBOIOB
U3TOTOBJISIIOTCS € COOJIIOZCHHMEM BBICOKMX TpeOOBaHUMN K BaKyyM-IDIOTHOCTH U
49rCcTOTE 00pabOTKH.

5.2.1. Cucremsl nogavyu/cucremMbl 0TBOAA ''mpoaykra' u '""xBocTOB'

CreunanbHO TpeIHA3HAYEHHBIE WJIM TMOATOTOBIIEHHBIE TEXHOJOTUYECKHE CHCTEMBI,
BKJIIOYAIOIIHE:

NHTAIOIIME aBTOKJIABHI (WM CTaHIMHW), HCHoib3yemble i momaun UFs B
kackaabl neHTpudyr npu nasnenun A0 100 kIla (15 GyHT/KB. q10iiM) U TIpU CKOPOCTH
1 xr/4 win Ooee;

JecyOmMMaTopsl (MM XOJIOAHBIE JIOBYIIIKH ), MCTIONB3yeMble 1iist BeiBeneHus: UFq
u3 KackagoB mpu pgasneHnu 1o 3 klla (0,5 ¢dynt/kB. mroiim). [lecyOmumaTtopsl
croco6HbI oxaxkaarhes 10 203°K (-70°C) u narpesatses 10 343°K (70°C);

craHuuM "mpoaykra" u "XBocToB", mcnonb3yemble g nepemenieHus UFq B
KOHTEHHEPBL.

Ota ycTaHOBKa, 000pYAOBaHUE U TPYOONPOBO/BI MOJHOCTHIO MU3rOTaBIMBAIOTCS M3 CTOMKUX K
UFs wmarepuamoB wnm 3amumiaiores nokpeitueM w3 Hux (cm. [NTOSCHUTEJIBHOE
3AMEYAHUE k nanHoMy pasaeny) C COOMIOJEHHMEM BBICOKHMX TpeOOBaHUI K BaKyyM-
TUIOTHOCTHU M YUCTOTE 00pabOTKH.
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5.2.2. MamnHHBbIE CHCTEMbI KOJUIEKTOPHBIX TPYOOIIPOBOI0B

CrenuanbHO  TpeIHA3HAYCHHbIE WM TOATOTOBJICHHBIE CHCTEMBbI TpPyOOIPOBOJIOB U
KOJUTEKTOpOB Jutst yaep:kauusi UFs BHyTpH eHTpU(YKHBIX KacKaJoB. JTa CeTh TPyOOIPOBOIOB
OOBIYHO TIPEe/CTaBIsIET COOOM CHUCTEMY C "TpOHHBIM" KOJUIEKTOPOM, W Kaxmas IeHTpudyra
COEIMHEHA € KaXKAbIM U3 KOJJIEKTOpoB. Clie1oBaTeIbHO, CXeMa OCHOBHOM YacTH UX COCMHEHHUS
MHOTOKpaTHO MOBTOpsieTcsl. OHAa MOJIHOCTBIO M3roTaBiIuBaeTcsa U3 cToMkux k UFg Matepuaiion
(cm. TIOACHUTEJIBHOE 3AMEYAHME k Hactosimemy paszieny) ¢ COOMIOICHUEM BBICOKHX
TpeOOBaHMIA K BaKYyM-TZIOTHOCTH M YUCTOTE OOPAOOTKH.

5.2.3. Macc-cnekrpomeTpbl/ncTouyHuKH HOHOB 1151 UF
CrneunanpHO  NIpefHAa3HAYE€HHbIE  WIM  I[OJATOTOBJIEHHBIE  MAarHUTHBIE  WJIH
KBA/IPYIOJIbHBIE MACC-CIIEKTPOMETPBI, CIIOCOOHBIE MPOU3BOIAMUTH MPSIMO 0TOOpP MMpod
nmojaBaeMoil Macchl, 'mpoaykra' wiam "xBocToB" M3 ra3oBbix NOTOKOB UFg u
00J1a1atoIMe MOJTHBIM HAOOPOM CIIETYIOIIUX XapaKTePUCTHK:

1.  ynempHas pa3peruaromasi CnocoOHOCTH 1Mo Macce cBbite 320;

2. COACPKAaT MCTOYHUKU HMOHOB, U3IOTOBJICHHBIC M3 HUXPOMa HJIX MOHCIIA WU
3allIUIICHHBIC ITOKPBITUEM W3 HUX, UM HUKCIIUPOBAHHBIC,

3. copaepkaT MOHM3ALMOHHBIE UCTOYHUKU C OOMOApAUPOBKOI AIEKTPOHAMU;
4.  coaepKar KOJUIEKTOPHYIO CUCTEMY, IPUTOAHYIO JIJIsl ©30TOMHOTO aHAIIN3a.

5.2.4. IlpeoGpa3oBaTesn 4aCTOThI
[TpeoOpazoBaTenn 4acTOThl (TaKKe M3BECTHBIE KaK KOHBEPTOPHI WJIM WHBEPTOPHI),
CHEMATLHO TPEJHA3HAYCHHBIC WU T[OATOTOBJICHHBIC JJS TUTAHUS CTAaTOPOB
JIBUTATEJICH, OmpeeNeHHBIX B moanyHkTe 5.1.2.d), wim dYacTh, KOMIIOHEHTHI H
noJcCOOpKK TaKWX TpeoOpazoBaTeiell YacTOThl, OOJAJAIONINe MOJHBIM HaOOpOM
CIICAYIOIINX XapaKTEePUCTHK:
1. MHoroda3HbIi BbIxo 1 B auamnazoHe ot 600 mo 2000 I'm;
2. BBICOKAs CTAOMILHOCTH (CO cTabmmm3anmeit yactotsl ay4ie 0,1%);
3.  HH3KHE HEMMHEWHbIE UCKaxeHUs (MeHee 2%);
4.  xoddduienT noae3Horo aeicTeus cbie 80%.
MNOSICHUTEJIbBHOE 3AMEYAHUE
[lepeuncnenHoe BbIme O0OpYIOBaHWE BCTYIAET B HEMOCPEACTBEHHBIH KOHTAKT C
TexHonornyeckum razoM UFs wnm HemocpeacTBEHHO YIIpaBisieT paboToi HeHTpUudyT U

MPOXOXKJICHUEM Ta3a OT IEHTPU(PYTH K HEHTpU(PYTe U U3 KacKkaaa B KacKal.

Koppo3suecroiikue k UFs maTepuanbsl BKIOYAIOT HEPXKABEIOLIYIO CTallb, AJTFOMUHUM,
QTIOMUHHUEBBIE CIUIABbI, HUKEb WM CIUIaBbI, copepskaiue 60% u 6onee HUKENS.
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5.3.

5.3.1.

5.3.2.

5.3.3.

CnennajbHO NpeIHA3HAYEHHbIC WJIM MOATOTOBJICHHbIE COOPKH M KOMIIOHEHTBI
AJIS1 NCII0JIBL30BAHMA NPH ra3oaudPy3noHHOM 000raleHnu

BBO/JHOE 3AMEYAHUE

[Mpn razomuddy3noHHOM MeTone pasfeieHUss M30TONOB ypaHa OCHOBHOMW
TEXHOJIOTHYECKOM COOPKOH SIBIISICTCS CHEUMATbHBIA MOPUCTBHINA Ta30au(dy3uOHHbIH
Oapbep, TEIUIOOOMEHHHK JUIS OXJIXKICHHUS ra3a (KOTOpPBI HarpeBaeTcs B MpoIiecce
CKaTusl), YIUIOTHUTENBHBIC KJIAMaHbl M PEryIUpYyIOlIMe KIamaHbl, a TaKke
TpyOorpoBoapl. [lockonmbky B Ta30audy3MOHHON TEXHOJOTHH  HCIIOJIB3YETCs
mectudtopucteiii ypan (UFg), Bce obopynoBaHue, TpyOONpOBOABI M TMOBEPXHOCTH
W3MEPHUTETBHBIX TMPHOOPOB (KOTOpPBIE BCTYMAIOT B KOHTAKT C Ta30M) JIOJDKHBI
M3TOTABJIMBATHCS U3 MAaTEPHAJIOB, COXPAHSAIONIMX CTaOMIbHOCTH Npu KoHTakTe ¢ UFe.
['a3omuddy3nonHas ycTaHOBKa COCTOMT W3 psjia TakuxX COOpPOK, TaK dYTO HX
KOJIMYECTBO MOXKET OBITh Ba)KHBIM ITOKa3aTeJIeM KOHEUHOT'O MPeAHA3HAYCHUSL.

I'azomudPy3uonnbie 6apbepbl

a) CroenuanbHO TpenHA3HAYEHHbIE WIM TOATOTOBJIECHHBIE TOHKHE, IOPUCTHIC
bunbTpsl ¢ pazmepoM mop 100-1000-A (anrctpem), TommuHON 5 M (0,2 mroiima) win
MeHbIlle, a a1 TpyOouarsix ¢(opm muamerpoM 25 mm (1 moiiM) WIM  MEHbIIE,
U3rOTOBJICHHBIE U3 METAUIMYECKUX, MOJMMEPHBIX WIM KEpaMUYECKHX MaTepHUaJIOB,
kopposuecroikux k UFs, u

b) cHenuMaskHO TMOJTOTOBICHHBIE COCIUHEHUS WU TOPOIIKU ISl W3TOTOBIICHUS
Takux (GuiabTpoB. Takue coelMHEHHs W MOPOLIKU BKJIIOYAIOT HUKENIb WM CIUIABBHI,
conepkamme 60% wnu Oornee Hukens, okcua amomuHus win croiikue K UFg
MOJHOCTBIO (PTOPUPOBAHHBIE YTIIEBOJOPOIHBIE MOIUMEPHI ¢ yucToTOd 99,9% wnm
Oonee, pazmepoM uactull MeHee 10 MKM W BBICOKOW OJHOPOJHOCTBIO YAaCTHI[ MO
KPYITHOCTH,  KOTOpbI€  CIEUUATbHO  TOATOTOBIEHBI  JJsl  W3TOTOBJICHHUS
razonudy3noHHBIX OAPbEPOB.

Kameps1 nudgy3opos

CneunansHo npeaHa3HaYeHHbIE WIN MOATOTOBJIEHHbIE repMETUYHbIC
IWJIMHAPHYecKre cocy sl nuamerpoM Oonee 300 mm (12 mroiiMoB) m anmHOW Ooree
900 MM (35 ArOHMOB), MM TIPSMOYTOJIBHBIE COCY/IBI CPAaBHUMBIX Pa3MEPOB, NMEIOIINE
OJIH BITyCKHOW M JIBa BBIMTYCKHBIX MAaTpyOKa, TUaMETp KaXIOro U3 KOTOpBIX Ooiee
50 MM (2 mroiimMa), IS TOMeENIeHHs B HHUX Ta3oauddy3uoHHBIX Oapbepos,
M3rOoTOBIICHHBIE M3 CTONKHNX K UF¢ MaTepranoB nin 3aliuIieHHbIE TIOKPHITHEM U3 HUX,
¥ TpeJHa3HAYEeHHBIC [UIi YCTAHOBKM B TOPU3OHTAIBHOM WM BEPTHKAIEHOM
TIOJIOXKEHHH.

Kommnpeccopsl u razoxyBku

CrenmanbHO TIPEeTHA3HAYCHHBIC WM TOJTOTOBIICHHBIE OCEBBIC, IIEHTPOOCKHBIC WIH
00BEMHBIE KOMITPECCOPHI, UIIM Ta301yBKHU C MPOU3BOAUTENFHOCTHIO Ha Bcoce | M°/MHH
mm ©Oonee UFg W ¢ nmaBmeHMeM Ha BBIXOIE HO HECKOJBKHX coreH Kklla
(100 bynT/KB. AFOIIM), IPEAHA3HAYEHHBIE 7S TOJITOBPEMEHHON IKCILTyaTallluy B CpeJie
UFs ¢ anexktpoaBurareneM COOTBETCTBYIOIIEH MOIIMHOCTH WM 0€3 HEro, a TaKxke
OTIENbHbIE COOPKH TaKMX KOMIIPECCOPOB M Ta30AyBOK. OTH KOMIIPECCOPHI U
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5.34.

5.3.5.

5.4.

ra3oJlyBKM UMEIOT mepenaj faBieHus otT 2:1 10 6:1 u U3roTaBIuMBaOTCs U3 CTOMKUX K
UF¢ MatepuasioB WM MOKPBIBAIOTCS] UMH.

YnioTHeHus BpalalIuxcsd BajioB

CreransHO TpeqHa3HAYEHHBIE WM IIOJTOTOBICHHBIC BAKyyMHBIC YIUIOTHEHHS,
YCTaHOBJICHHBIC HAa CTOPOHE MOJAa4Xd M Ha CTOPOHE BBIXOJA JUIA YIUIOTHEHHs BaJa,
COCJIMHSIONIETO POTOP KOMITPECCOPA MITM Ta30/1yBKU C TIPUBOJIHBIM JBUTATENIEM, C TEM
9ToOBl O0ECHEUNTh HAISKHYI0 TE€pPMETH3alMI0, MPEJIOTBPALIAONIYI0 HaTeKaHUEe
BO3/lyXa BO BHYTPEHHIOIO KaMepy KOMIIpeccopa WIIM Ta30LyBKH, KOTOpas HAlOJHEHA
UF¢. Takue yroTHeHus: 0OBIYHO MPOESKTUPYIOTCSI Ha CKOPOCTh HaTeKaHus Oy(epHOro
rasa Meree 1000 cv’/muH (60 IroiiM’/MHH).

TemroooMeHHNKH 114 oxJa:KaeHusa UK,

CneunanbHO  NIpelHA3HAYEHHbIE  WIM  IOATOTOBJEHHBIE  TEINIOOOMEHHUKH,
M3roToBjeHHbIE U3 cToMKUX K UFs MaTepuanoB min NOKPBITEIE UMH (332 UCKITIOUEHHEM
HEP)KaBEIOWEH CTalu), WIA MEIbI0, WIH JIIOOBIM COYETAHHUEM 3THX METALIOB U
paccyMTaHHbIE Ha CKOPOCTb M3MEHEHMs JAaBJICHUS, ONPEACISIIOIIET0 YTEUKy, MEHEeE
10ITa (0,0015 dynt/kB. MoviM) B wac mnpu mnepenane gaeieHus 100 klla
(15 dynt/kB. qr0IIM).

CneuuanbHO mNpeJHA3HAYEHHble WM TOArOTOBJIEHHbIE BCIOMOraTe/bHbIe
CHCTeMbl, O0OpPYIOBaHHMEe M KOMIIOHEHTbl [UI1 WCHOJb30BAHUS  TPH
razonnu¢@y3uoHHOM 000raleHun

BBOJJHOE 3AMEYAHUE

BcnomorarenbHble cUCTEMBI, 000PYI0BaHUE U KOMIIOHEHTHI ISt ra30Au(y3MOHHBIX
YCTaHOBOK 110 00OTaICHHUIO TIPEACTABIISIOT COO0M CUCTEMBI YCTAHOBKH, HEOOXOIUMBIE
quist nonaun UFg B razonnddy3nonHyio cOOpKy, s CBS3U OTAEIBHBIX COOPOK MEXITY
co00if 1 00pa3oBaHMs KacKaoB (MM CTYTNICHEH) C IEJIbI0 MIOCTETICHHOTO JOCTHYKCHUS
Oonee BBICOKOTO oOoramieHusi W u3BiedeHus '"mpoxykra' u "xBoctoB" UFs u3
T dy3MOHHBIX ~ KackaloB.  BBUIYy  BBICOKOMHEPLHOHHBIX  XapaKTEPUCTHUK
TP Py3MOHHBIX KacKaJoB JI000€ MpephiBaHUE MX PabOThI, 0COOEHHO UX OCTAHOBKA,
NPUBOIAT K CEpbe3HbIM mociencTBusM. CremoBarenbHO, Ha razoaud@y3rnoHHON
YCTaHOBKE Ba)KHOE 3HAYEHUE UMEIOT CTPOroe M MOCTOSIHHOE MOJIEpyKaHKe BaKyyMa BO
BCEX TEXHOJIOTHYECKUX CHUCTEMax, aBTOMATHYECKas 3allliTa OT aBapuil U TOYHOE
aBTOMAaTHUYECKOE peryaMpoBaHUe MOTOKa rasza. Bce 3To mpUBOAUT K HEOOXOAUMOCTH
OCHAIIICHUSI YCTAHOBKM OOJBIIMM KOJIMYECTBOM CIICIHATIBHBIX HM3MEPUTEIBHBIX,
PETYJUPYIOIINX U YIPABIISAIOMINX CUCTEM.

O6buno UFs ucnapsercs W3 IMIUMHIPOB, MOMEMIEHHBIX BHYTPH aBTOKJIABOB, U
NoJlaeTcsl B Ta3000pa3Hoi (hopMe K BXOJHBIM TOYKAM Yepe3 CUCTEMY KOJUICKTOPHBIX
TpyOonpoBoaoB kackaga. "llpomykt" u "xBocTel" UFg, moctymaromye u3 BBIXOJHBIX
TOYCK B BHJIE Ta3000pa3HBIX ITOTOKOB, MPOXOIAT Yepe3 CHCTEMY KOJUICKTOPHBIX
TpyOONpPOBOAOB Kackala JHOO K XOJIOJHBIM JIOBYIIKaM, JUOO K KOMIIPECCOPHBIM
CTaHIMAM, Tne Tazoo0pasueiii moTok UFg cxmkaercs u 3aTeM mnoMeniaercs B
COOTBETCTBYIOIIME KOHTEHHEPHI ISl TPAHCTIOPTUPOBKU WM XpaHeHus. [lockombky
razonudy3noHHas YCTaHOBKAa I10 OOOTAIEHHIO WMEET OOJBIIOE KOJIUYECTBO
razoaudy3noHHBIX cOOPOK, COOpaHHBIX B KaCKaIbl, CO3AAI0TCS MHOTOKUIOMETPOBBIC
KOJJIEKTOPHBIE TPYOOITPOBOBI KACKaIOB C THICSIUaMHU CBApHBIX IIBOB, MPUYEM CXEMa
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5.4.1.

5.4.2.

5.4.3.

5.4.4.

OCHOBHOM 4YaCTH WX COCJUHEHMH MHOTOKpaTHO moBTOpsiercs. OOopynoBaHue,
KOMIIOHEHTBI M CHUCTEMBI TPYOOIIPOBOJIOB M3TOTOBJIAIOTCS C COOJIIOICHHEM BBICOKHX
TpeOOBaHUI K BaKyyM-TZIOTHOCTH U YHCTOTE 00pabOTKH.

Cucrembl mogaun/cucreMbl 0TBOAA ""'mpoaykra' u ""xBocroB'

CHCL[I/IaHBHO MNpCAHAa3HAUYCHHBIC WJIM MOATOTOBJICHHBIC TCXHOJOIMYCCKUC CHUCTCMEI,
crocobnbie paborath npu gaBinenun 300 ITa (45 ¢yHT/KB. qroMiM) WM MeHee,
BKJTIOYAS:

MUTAIONINE ABTOKIABBl (MM CUCTEMBI), UCHONb3yemble it momaun UFg B
ra3onndy3noHHbIE KaCKabl;

JecyOoIMMaTopsl (MM XOJIOAHBIE JIOBYIIKH ), HCTIONb3yeMble Juts BeiBeaeHus UFq
U3 ra3oanHy3MOHHBIX KaCKaJl0B;

cranimu oxwkenus, rae UFg B razoo6pas3Hoii ¢popMe U3 Kackaga C)KUMAeTCs U
OXJIAXKZIAETCSA 10 JKUIKOTO COCTOSIHHUS;

cTtaniuu "mpoaykra" win "XBocToB", ucnonb3yembie s niepemenieHuss UFg B
KOHTEHHEPBL.

CucreMbl KOJJIEKTOPHBIX TPYOOIIPOBO/I0B

CrienanbHO TpeNHA3HAUCHHBIC WM TOJTrOTOBJICHHBIE CHCTEMBI TPYOOIIPOBOJOB U
cucTeMbl KoJutekTopoB st yaepkanusi UFs BHyTpr Tazomuddy3noHHBIX KacKaIoB.
Orta ceTb TPyOONPOBOAOB OOBIYHO MPENCTABISET cO00M cucTteMy ¢ '"HBOMHBIM"
KOJUIEKTOPOM, T/Ie KaXK/1as sTYeiika COSIMHEHA C KaXKIbIM U3 KOJUIEKTOPOB.

BakyyMmHbIe cHCTEMBI

a) CrenuanpHO TIpeJHAa3HAYCHHBIC WJIM TIOATOTOBJIICHHBIC KpPYIHBIE BaKyyMHBIC
MarucTpaiy, BaKyyMHbBIE KOJJICKTOPHI U BaKyyMHBIE HACOCHI TPOHM3BOIUTEIBHOCTHIO
5 m*/muH (175 dyT*/MuH) win Goee.

b)  BakyyMmHBIe HAacOCHI, CTICIIHATBEHO TIpeTHa3HAYECHHBIE ISl Pa0OTHI B COJEpIKaIIeH
UF¢ atmocdepe u N3roTOBICHHBIE U3 aIFOMUHUSL, HUKEJIS WM CIUIABOB, COJCpPIKaIINX
O6onee 60% HHUKENs WIM TOKPBITBIE HMH. OTH HACcOChl MOIYT OBITh WK
pPOTAllMOHHBIMK,  WJIM  TOPIIHEBBIMH, MOTYT  HMMETh  BBITECHSIONIME U
¢TopucTOyTIEpPOIHBIE YIUIOTHEHWS, a Takke B HHUX MOTYT TIPHCYTCTBOBAThH
CTIeIMATIbHBIE Pa00Yre )KUIKOCTH.

Cl'IeIII/[aJ'lI)HI)Ie CTOIIOPHBIEC U PETYIMPYIOINHUE KIIANIaHbI

CrneuunanbHO MpeIHa3HAYECHHbIE WIKA MOATOTOBJICHHBIE PYYHbBIE WJIM aBTOMATHYECKUE
CTOIIOPHBIE W PETyJIHUPYIOIIUE KiIalnaHbl CHIb(OHHOTO THUIA, W3TOTOBIICHHBIC U3
croiikux k UFg marepuanos, quamerpom ot 40 no 1500 mm (1,5 no 59 mroitmMoB) mis
YCTAaHOBKM B OCHOBHBIX U BCIIOMOTATCIIbHBIX CHUCTeMaX Ta30au((y3uOHHBIX
YCTaHOBOK 10 00OTaIIEHUIO.
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5.4.5.

5.5.

Macc-cniekTpoMeTpbl/ucTouHMKkd HOHOB 11 UF

CrenmanbHO  TMpeOHA3HAYCHHBIE WM TOJTOTOBIICHHBIE  MAarHUTHBIE WK
KBaJIPYIIOJIbHBIE MaCC-CIIEKTPOMETPBI, CITIOCOOHBIE TIPOU3BOANUTH MPSMOM OTOOP Mpod
nojaBaeMo Mmaccel, 'mpomykra" uiam "XxBocToB" u3 ra3oBelx noTokoB UFg un
00J1a1at01ITMe IMOJTHBIM HA0OPOM CIIETYIOIINX XapaKTEPUCTHK:

1.  yxaenpHas pa3pemaromias CriocoOHOCTh Mo Macce cBbie 320;

2. COACpKAT MCTOYHUKHU HMOHOB, M3IOTOBJICHHBIC M3 HHUXpOMa HIW MOHCIIA WU
SAIIUIICHHBIC ITOKPBITUEM U3 HUX, UJIM HUKCIIMPOBAHHBIC,

3.  coaepkaT MOHM3ALMOHHbBIE HCTOYHUKHU ¢ OOMOAPIMPOBKOI AIIEKTPOHAMMU;
4.  conepiKaT KOJUIEKTOPHYIO CUCTEMY, IPUTOHYIO JUIl H30TOITHOTO aHAJIN3A.

[NOACHUTEJIBHOE 3AMEYAHUE

[lepeuncinenHoe BbIIE OOOPYAOBAaHHME BCTYMAET B HEMOCPEACTBEHHBIM KOHTAaKT C
texHonorndeckuM razom UFg, 1100 HenmocpencTBEHHO peryIupyeT MOTOK B Tpeeiax
Kackaja. Bce moBepXHOCTH, KOTOPBIE BCTYNAIOT B KOHTAKT C TEXHOJOTUYECKUM Ta3oM,
LETMKOM HM3rOTaBIUBaIOTCS U3 CTOMKUX K UF¢ MarepualioB WM MOKPBIBAIOTCS MMH.
Jist tieneit pazaenoB, OTHOCAIIMXCS K Ta3oauddy3noHHBIM yCTPOHCTBaM, MaTepHabI,
kopposuectoiikue K UFs,  BKIIOYAIOT  HEpXKABEIOLIYHD  CTajlb, AJIIOMUHUMH,
QITIOMUHMEBBIE CIUIABBI, OKCHJ| aJIIOMMHUS, HUKEIb WM CIUIaBbl, coaepxkaiue 60%
wm Oonee Hukens, a Takke cTodkue K UFg momHOCTRIO (TOpHMpOBaHHBIC
YTJIEBOJIOPO/IHBIE MTOJIUMEPBI.

CrnenuajabHO NpeaHA3HAYEHHbIE WJIH MOATOTOBJIEHHbIE CHCTEMbI, 000PY/I0BaHUE
U KOMIIOHEHTbI [IJIsi WCHOJb30BAaHUS HA YCTAHOBKAX Aa3POAMHAMMYECKOI0
o0orameHus.

BBOJJHOE 3AMEYAHUE

B nporeccax asponuHammuyeckoro odoramieHus cmech razoodpassoro UFg u serkoro
rasa (BOJOpOJ WM TeNuil) CKUMAeTCs M 3aTeM IPOITyCKAETCsl Yepe3 pa3lelisioniye
JJIEMEHTBHI, B KOTOPBIX U30TOIHOE Pa3Je/ICHUE 3aBEPLIACTCS TOCPEICTBOM IOJTyUEHUS
OONIBIIMX TIEHTPOOEKHBIX CHJI 1O TEOMETPHH KPWUBOJIMHEHHOW CTEHKH. Y CIICIIHO
pa3paboTaHbl JBa Mpolecca TOr0 THIA: MPOLIECC COIIOBOTO Pa3AeieHHs U MPOLEce
BUXpeBOW TpyOku. [l 0OOMX TPOLIECCOB OCHOBHBIMH KOMITOHEHTAMH KacKaza
paszeneHus SBISIOTCS  IWIMHIPUYECKHE KOpIyca, B KOTOPBIX pa3MEILEHBI
CHELMAIbHBIE Pa3/IeIUTENIbHBIE AJIEMEHTHI (COIIa MM BUXPEBbIE TPYOKH), Ta30BbIE
KOMITPECCOPBI U TEIJIOOOMEHHMKH VIS yJIaJIeHNs1 00pa3yIoLIerocs MpH CKAaTUH TeIla.
JIist a3poAMHAMHUYECKUX YCTaHOBOK TpeOyeTcs LENbli psJ] TAKUX KacKaJoB, TaK YTO UX
KOJIMYECTBO MOXET CIIy’)KUTh Ba)KHBIM YKa3aTeleM KOHEYHOIO HCIIOJIb30BaHM.
ITockonbky B a3spoamHaMuyeckoM mporuecce ucnoibdyercss UFg, MOBEPXHOCTH BCETO
00opyioBaHMs, TPyOOIIPOBOAOB U U3MEPHUTENIBHBIX MPUOOPOB (KOTOpPBIE BCTYMAIOT B
KOHTAaKT C Ta30M) JIOJDKHbI HW3IOTaBIMBAaTbCd M3 MaTEpUAIOB, COXPAHSIOLIMX
yCTONYMBOCTB ITpu KOHTaKTe ¢ UFs.
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5.5.1.

5.5.2.

5.5.3.

[NOACHUTEJIbBHOE 3AMEYAHUE

[lepeuncrnennbie B HACTOALIEM pa3jeiie 3JIEMEHTbl BCTYNAalOT B HEMOCPEACTBEHHBIM
KOHTAKT C TexHoJoruaeckuM razoM UFg 0o HermocpeacTBEeHHO PEryIpyIOT TOTOK B
npenenax Kackaga. Bce MOBEpXHOCTH, KOTOpbIE BCTYHalOT B KOHTAaKT C
TEXHOJIOTUYECKUM Ta30M, LIETMKOM M3roTaBIuBaloTCs U3 croiikux Kk UFs Marepuaos,
WIM 3allUIIeHbl TOKPBITUEM U3 Takux wmarepuanoB. Jlns 1menedt  paszena,
OTHOCSIIIETOCS K JJIEMEHTaM a’pOJUHAMHUYECKOTO OOOTaIlCHHs, KOPPO3UECTONKHE K
UF¢ Marepuaibl, BKIIFOYAIOT MEJlb, HEP/KABEIOLIYIO CTAJlb, AIFIOMUHUMN, AIFOMUHUEBBIE
CIUTaBbI, HUKEJb MWW CIUIaBbI, coqeprkariue 60% wniau 6oyiee HUKENs, a TAaKKe CTOWKHE
K UF¢ moMHOCTHIO (hTOPHPOBAHHBIC YTIIEBOJOPOIHBIEC TTOTHUMEPHI.

PazneaurennHbIe comia

CrneunanbHO TNpeHAa3HAYCHHBIC WIM TOATOTOBJICHHBIC pa3ieiUTeIbHbIE COMIa U UX
cOopku. PaznennTenbHple corula COCTOST M3 MIENEBHIHBIX HM30THYTHIX KAaHAJIOB C
pamuycom u3ru6a mesee 1 mm (06bruHO ot 0,1 10 0,05 MM), KOppo3uecToiikux k UFs,
U HMEIOMNX BHYTPEHHIOI DPEXYIIYI0 KPOMKY, KOTOpas pasleiisieT MPOTEKAaroIInit
4epe3 COTIOo Ta3 Ha JBe (ppakium.

Buxpebie TpyOKku

CrienabHO MpeTHa3HAYCHHBIE WM TIOJTOTOBIICHHBIE BUXPEBBIC TPYOKH M UX COOPKH.
BuxpeBpie TpyOKM WMEIOT NWIMHAPUYECKYIO WM KOHYyCOOOpasHyr ¢opmy,
M3rOTOBJIEHBI U3 KOPpo3uecTOMKuX K UFs MarepuanoB win 3aliMieHbl IOKPBITUEM U3
TaKMX MaTEpPHAIOB U UMEIOT nuamerp oT 0,5 cM 10 4 ¢cM IpU OTHOIICHUU JJIMHBI K
mamerpy 20:1 wim MeHee, a Takke OJHO WM OoJiee TaHTCHIMAIbHOE BXOJHOE
otBepcTHe. TpyOKr MOTYT OBITH OCHAIIICHBI OTBOJIAMH COILJIOBOTO THIIA HA OJTHOM WJIH
Ha 000MX KOHIIaX.

[NOACHUTEJIbBHOE 3AMEYAHUE

[MuraTenbHBIN ra3 MOCTYNAeT B BUXPEBYIO TPYOKY IO KacaTelbHOM C OJHOTO KOHIIA
WIN 4Yepe3 3aKpy4YHBAIOLIME JIOMATKA WM 4Yepe3 MHOTOUYMCIICHHBIC TaHICHIMAJIBHBIC
BXOJIHBIE OTBEPCTHS B/IOJIb TPYOKH.

Kommnpeccopsl 4 ra301yBKH

CrienanbHO MpeTHa3HAYCHHbIE WM MOATOTOBJICHHBIE OCEBBIC, IEHTPU(YKHbBIE WU
00BEMHBIC KOMIIPECCOPHI WITH Ta30/1yBKH, H3TOTOBJICHHBIE U3 Koppo3uecToiknx k UFg
MaTrepuaioB, WM  3allWIICHHbIE  TOKPBITHEM W3  TaKUX  MaTEePUAJIOB,
MIPOM3BOJUTEIIFHOCTRIO Ha BXO/E 2 M>/MuH wm 6onee cvecu UFg u HECYIIeTro rasza
(Bomopon uiu renuii).

I[TOACHUTEJIbBHOE 3AMEYAHUE

Taxue KoMIpeccopsl ¥ ra30{yBKH 00OBIYHO UMEIOT mepenaj gapineHus ot 1,2:1 go 6:1.
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5.54.

5.5.5.

5.5.6.

5.5.7.

YniaorHenus Bpalaluiuxcs BajoB

CHGLII/IEUIBHO HpGILHa3Ha‘-IeHHI>I€ WIIN ITIOATOTOBJICHHBIC YHJIOTHCHI/ISI BpaH_IaIOH_II/IXC}I
BaJIOB, YCTAaHOBJICHHBIE HAa CTOPOHE IMOJAaYM U Ha CTOPOHE BBIXOJA VIS YIUIOTHEHUS
Baja, COEIMHSIOLIETO POTOpP KOMIIpEeccopa WM POTOpP Ta30[yBKHM C MPHUBOIHBIM
JIBUTATEIEM, C TeM  4YTOOBl  OOECHeunTh  HAACKHYI0  TEePMETHU3AIHIO,
HpeI[OTBpaH_IaIOH_IYIO BbBIX0OJ TEXHOJIOTHMYECKOI'O Ia3da HWJIM HATCKAHUC BO3IIYX8. NN
VIUTOTHSIFOIIIETO Ta3a BO BHYTPEHHIOIO KaMepy KOMIIpeccopa WU Ta30ayBKH, KOTOpas
3anoiHeHa cmecblo UFg u Hecyiero rasa.

Ten1000MeHHUKH 1JIS1 OXJIAKIECHUS Ira3a

CHGLII/IEUIBHO Hpe;[HasHaquHHe 50040 IIOATOTOBJICHHBIC TCHHOO6M€HHI/IKI/I,
M3rOTOBJIEHHBIE U3 KopposuecToMkux k UFs MarepuanoB wind 3alluilEeHHbIE
HOKpI:ITI/IeM N3 TAKUX MaTepI/IaJIOB.

Ko:xyxu pa3nesiiommx 31eMeHTOB

CHGLII/IaHBHO OpCAHAa3HAYCHHBIC WJIM IMOATOTOBJICHHBIC KOXYXU PA3ACIIAIOIIHNX
3JIEMEHTOB, W3TOTOBJIEHHbIE W3 Kopposuectokux Kk UFg wmartepuanoB wumum
SAIIUIICHHBIX IMOKPBITUCM M3 TAKUX MATCPHUAJIOB, I MOMCHICHHSA B HUX BUXPCBLIX
TPYyOOK WJTH pa3AeIUTEIbHBIX COTE.

[MTOACHUTEJIbBHOE 3AMEYAHUE

OTH KOXKyXU MOTYT HPEACTABIATH COO0M LMINHIPUYIECKUE KaMephl JMaMeTpoM Ooliee
300 MM u muHOM 605ee 900 MM MK TIPSIMOYTOJIBHBIE KaMEphl CPABHUMBIX pa3MepoB
Y MOT'yT OBITh MpEHA3HAYEHB! JJIs1 YCTAHOBKH B TOPU30HTAIIEHOM WJIM BEPTHKATIBHOM
HIOJIOKEHUHU.

Cucrembl mogaum/cucreMbl 0TBOAA "'mpoaykra' u "'xBocroB'

CHGLII/IaHBHO NpeaHa3HAUYCHHBIC WJIM MOATOTOBJICHHBIC TCXHOJIOTMYCCKUC CHCTCMbI
nJIn O60py,I[OBaHI/Ie JJIA 000raTUTEIIBHBIX YCTaHOBOK,  HM3IOTOBJICHHBIC U3
KOppOSHCCTOﬁKHX k UFq MaTCpruaJIoB, WIHW 3allAUIICHHBIX IIOKPBITUEM H3 TaKHX
MaTCpraJIOB, BKIIIOYAIOIINE:

a)  MUTAIONIME aBTOKJIABBI, TIEUYU WM CUCTEMBI, ucnioib3yemble aiist ogaun UFq mis
npoiiecca oboraiieHus;

b)  mecyOnmuMaTopbl (WM XOJOAHBIC JIOBYIIKH), HCIIONB3yeMbIe MMl BBIBEICHUS
Harperoro UFs u3 mporecca o06oramnieHus ist OCIEYOMIETo MepEeMETICHHS

C)  CTaHIMM OTBEPXKICHMS WU OXXKMKCHHS, UCTIONb3yemble /i BoiBereHus UFq u3
nporecca oboramieHus: mytem cxatus u nepeBoga UFg B KuaKy:o WM TBEpAYIO

dopmy;

d) cranmum "mpomykra" mwim "xBocToB", ucnoinr3dyembie s nepemenieHus UFq B
KOHTEHHEPBI.
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5.5.8.

5.5.9.

5.5.10.

5.5.11.

5.5.12.

CucreMbl KOJJIEKTOPHBIX TPYOOIIPOBO/I0B

CrneunanbHO TNpeaHAa3HAUYEHHbIE WM IOJATOTOBJICHHBIE CHUCTEMBl KOJUICKTOPHBIX
TPyOOIIPOBOIOB, HW3TOTOBJIICHHBIE M3 Koppo3uecTtoiikux kK UFg martepuanoB wumm
3alUIIEHHBIC TOKPBITUEM W3 TaKUX MaTepuanioB, ais ynaepxkanus UFg BHyTpH
a’POIMHAMUYECKHUX KaCcKaJIOB. ITa CETh TPYOOIPOBOAOB OOBIYHO MPECTABIISET COOOM
cucreMy ¢ "IBOWHBIM" KOJUIEKTOPOM, TA€ KaXAbIM KackaJ WM Ipylma KacKaioB
COEZIMHEHBI C KaX/IbIM U3 KOJUIEKTOPOB.

BakyymHbIe CHCTEMBbI H HACOCHI

a) CrenuanpHO MpPeAHA3HAYEHHBIC MM IOATOTOBJICHHBIE BaKyyMHbIE CHCTEMBI,
IIPOU3BOAMUTEIBHOCTBI0 HA BXOJE 5 M'/MHH WH 6Oliee, COCTOSIIHE K3 BaKyyMHBIX
MarucTpajieii, BAKyyMHBIX KOJUIEKTOPOB M BAKYYMHBIX HACOCOB, M IIPEIHA3HAYCHHBIC
1u1st paboThl B coneprkaiux UFs ra3oBeix cpenax.

b)  BakyyMmHble HacOChl, CIIEHUAIBHO MPEJHA3HAUYCHHBIC UM TOATOTOBICHHBIC IS
pabotsl B comepkanux UFg ra30BBIX cpeax u U3rOTOBJICHHBIE 3 KOPPO3ZHECTOMKUX K
UFs marepuasloB WM 3alMIIEHHBIX I[OKPBITUEM M3 TAKMX MaTepuayioB. B 3Tux
HAcocax MOTYT MCIOJIb30BaThCA (PTOPUCTO-YIIIEPOIHBIE YIUIOTHEHUS U CIELUAIbHbIE
paboune KUIKOCTH.

CrneuuanabHble CTONOPHBIE M PeryJupylolue KJIanaHbl

CrieunanbHble IpeIHa3HAYECHHBIE WU TOJrOTOBJICHHBIE PYYHbIC WM aBTOMAaTHUYECKUE
CTOIIOpPHBIE U PETYJHPYIOLIUE KianaHbl CUIb(POHHOIO THUIA, HM3TOTOBICHHBIE U3
kopposuectoikux K UFs marepuasloB Win 3alMINEHHBIC IIOKPBITHEM M3 TAaKUX
MarepuasioB, auamerpoM oT40 mgo 1500 MM 178 MOHTaka B OCHOBHBIX H
BCIIOMOTATEJIbHBIX CHCTEMAX YCTAaHOBOK a3POAMHAMHUYECKOTO O0OTallCHHUS.
Macc-cniekTpoMeTpbl/ucTouHMKH HOHOB 11 UF

CrneuuanbHO  NpeAHA3HAYEHHbIE  WJIM  TNOJATOTOBJICHHBIE  MarHUTHbIE — WIH
KBaJIPYIIOJIbHBIE MaCC-CIIEKTPOMETPHBI, CITIOCOOHBIE TIPOU3BOANUTH MPSAMOM OTOOP Mpod
nojaBaeMo Maccel, '"mpomaykra' wim "xBocToB" u3 ra3oBbiXx MOTOKOB UFg u
o0Jafarolue MoJHbIM HAOOPOM CIIEYIOIIUX XapAKTEPUCTHK:

1.  ynenpHas pa3pelaroiias CnocoOHOCTh o Macce cBblie 320;

2. COACpKaT MCTOYHUKU HMOHOB, M3IrOTOBJICHHBIC M3 HUXpPOMa HJIWM MOHCIIA WU
3AITUIICHHBIC ITIOKPBITUEM U3 HUX, UJIN HUKCIIMPOBAHHBIC,

3. coJiepKaT HOHU3AIMOHHBIE UICTOUHUKH ¢ 60MOapIMPOBKOM 3JIEKTPOHAMH;
4. CoJepKaT KOJUIEKTOPHYIO CUCTEMY, IPUTOAHYIO JIJIsl U30TOMHOTO aHAIIN3a.
Cucrembl otaesiennss UFg ot Hecylero raza

CrienanbHO MpeiHa3HAYSHHBIE WM MTOTOTOBICHHBIE TEXHOJIOTUYECKUE CUCTEMBI IS
otnenenusi UFq oT Hecytiero rasa (Boiopo/ia Wiv Teusi).
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5.6.

[NOACHUTEJIbBHOE 3AMEYAHUE

OTH cucTeMsl NpeHa3HaueHbl i cokpaiienus conepxkanus UFq B Hecyliem rase 1o
OJIHOM 4acTy Ha MIJIJIMOH WJIM MEHEEe U MOT'yT BKJIFOYATh TaKoe 000pY0BaHUE, KaK:

a)  KpUOTEHHBbIC TEIUIOOOMEHHUKH | KpPHUOCEMapaTophl, CIIOCOOHBIE CO3/1aBaTh
temrepatypsi -120°C wiu Meree, win

b)  ONOKM KPHOTEHHOTO OXJIaXKJICHUS, CIIOCOOHBIE cO3aaBaTh Temnepatypsl -120°C
WM MEHee, W

c)  OJIOKM pa3leMTeNIbHBIX COMENl WM BUXPEBBIX TpyOok mms oraeneHuss UFg oT
HECYIIEro ras3a, uiu

d)  xomomuele noBymku UFs, crmocoOHble co3nmaBate Temmneparypsl -20°C uim
MEHee.

CrnenuajabHO MpeIHA3HAYEHHbIE WU MOATOTOBJIEHHbIE CHCTEMBI, 000Py10BaHUe
W KOMIIOHEHTBI IS HCMOJIb30BAHUSI HA YCTAHOBKAX XHMHYECKOro o0MeHa WJIu
HOHOOOMEHHOI'0 000rallieHUus

BBO/JHOE 3AMEYAHUE

HesnauntensHOE pa3nmuuue M30TONOB ypaHa IO Macce MPUBOIUT K HEOOJBIINM
M3MEHEHUSIM B PAaBHOBECHHM XUMHUYECKUX PEAKIIMM, KOTOPBIE MOTYT MCIIOJIb30BAThCS B
Ka4yeCTBE OCHOBBI JIJISl pa3fielieHUs] M30TOIMOB. Y CHEIIHO Pa3pabdoTaHO JBa MpoIiecca:
YKHUJIKOCTHO-KHIKOCTHBIA XUMHUUECKUI 0OMEH U TBEPI0-KUIKOCTHBI HOHHBIA OOMEH.

B mpomecce KHUAKOCTHO-)KUAKOCTHOTO XHMHYECKOTO OOMEHa B IPOTHBOTOKE
IPOUCXOJUT B3aUMOAEHCTBUE HECMEUIMBAIOIINXCSA KUAKMX (a3 (BOAHBIX WM
OpPraHWYecKUX), YTO MPUBOAUT K H(PPeKTy KacKaaupoBaHUS THICSY CTaJUi
pasnenenus. BonHasa ¢as3a cocTouT U3 XJIopuzia ypaHa B pacTBOpPE COJISIHOW KHCIIOTBI,
oprannyeckast asa COCTOMT W3 SKCTpareHra, COJEpXallero XJIOpHJ ypaHa B
OpraHn4eckoM pactBopuresie. KoHTaKTHbIMU (DUIIBTpaMH B pa3/Ie/IUTENBHOM KacKaze
MOTYT SIBIISITBCSL  JKUJAKOCTHO-)KUJIKOCTHBIE OOMEHHbIE KOJIOHHBI (Takue, Kak
UMITYJIbCHBIE KOJIOHHBI C CETYATHIMU TapeiKaMH) WM JKUAKOCTHBIE HEHTPU(YKHBIC
KOHTaKkTHble (GuiIbTpbl. Ha 00oMX KOHLAX pa3JeuTeN]IbHOIO Kackaia B LENsAX
obecriedeHnst pedurrokca Ha KaXJI0M KOHIIE HEOOXOJMMBI XHMHUYECKHE MPEBpaAIICHHS
(OKHCIIeHNe U BOcCTaHOBJIEHHE). [ 1aBHas 3a1aua KOHCTPYKIUU COCTOUT B TOM, YTOOBI
HE JIONyCTUTb 3arps3HEHUs] TEXHOJOTMYECKUX IIOTOKOB HEKOTOPHIMH HOHAMHU
METaUIOB. B CBA3M C 3TUM HCHONB3YIOTCS IUIACTUKOBBIE, IMOKPBITHIE IIACTUKOM
(BKITFOYask TPUMEHEHHE (TOPHPOBAHHBIX YTJICBOAOPOJHBIX TOJMMEPOB) H/WIN
HOKPBIThIE CTEKIIOM KOJIOHHBI U TPYOOIPOBOIBI.

B  TBepmo-KMIKOCTHOM HMOHOOOMEHHOM TIpOIlecCe OOOTalleHUEe JIOCTHTaeTCst
MIOCPEICTBOM  aJICOPOLIMU/IecopOIiui  ypaHa Ha CIHCIHAIBHOW, OYeHb OBICTPO
JEUCTBYIONIEH MOHOOOMEHHON cMone wiu ajncopOente. PacTtBop ypaHa B consiHOU
KHUCJIOTE W JPyrHe XUMHUYECKHE PEareHThl IMPOITYCKAIOTCS Yepe3 IMIUHAPUYECKUE
oOoraTuTeNnpHbIE KOJOHHBI, COJAEpKalllie YIUIOTHEHHbIE clion ancopOeHTta. s
MOJIZICpKAHKUST HETIPEPHIBHOCTU TIpoliecca HEOoOXOoAMMa cHcTeMa peduitokca B ILESIX
BBICBOOOKIICHUS YpaHa U3 aficopOeHTa 00paTHO B KUAKHUMA MOTOK, C TEM YTOOBI MOYKHO
ObUTO coOparh "mpomykT" u "XBOCTBI'. DTO JIOCTUTACTCS ITyTEM WCIIOIL30BAHUS
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5.6.1.

5.6.2.

5.6.3.

HNOAXOAAIIMX  XMMHYECKHMX  PEarcHTOB  BOCCTAHOBJICHHS/OKHCIICHHS, KOTOpBIC
HIOJTHOCTBIO PErCHEPUPYIOTCSA B PA3CibHBIX BHEIIHUX METISAX U KOTOPHIE MOTYT
YaCTMYHO PETCHEPUPOBAThCS B CaMHUX HW30TOIMHBIX pa3/ICIUTEIbHBIX KOJOHHAX.
[IprcyTcTBHE B MPOIIECCE FOPSAYNX KOHIICHTPUPOBAHHBIX PACTBOPOB COJISIHOM KHUCIOTHI
TpeOyeT, uToObl  00OpydOBaHME  OBUIO  HM3TOTOBIEHO W3  CICIUATBHBIX
KOPPO3UECTOMKUX MAaTEPHUAIIOB HJIH 3aIUIICHO MOKPHITHEM M3 TAKMX MaTCPHAIOB.

KuIKOCTHO-KMIKOCTHbIE 00MEHHbIE KOJIOHHbI (XUMHYeCKHA 00MeH)

[TIpoTUBOTOYHBIE  >KUAKOCTHO-)KUJIKOCTHBIE ~ OOMEHHBIE  KOJIOHHBI,  HMEOIIHE
MEXaHWYECKHUI CHIIOBOMU BBOJ (T.e. HUMITYJIbCHBIC KOJIOHHBI C CCTYATBIMU TapCJIKAaMU,
KOJIOHHBI C TapelKaMH, COBEPIIAIOIIMMH BO3BPaTHO MOCTYIATENIBHBIC IBMKEHUS, U
KOJIOHHBI c BHYTPEHHUMU TypOUHHBIMU CMECHUTEIISIMU), CIIEIIUAJIEHO
npefHa3HaYeHHbIE WM MOATOTOBJIEHHBIE Ul O0OrallleHHs ypaHa ¢ MCHOJIb30BAaHUEM
mpolecca  XUMHYEeCKoro  obOmeHa. s KOppPO3HMOHHOM  yCTOMYMBOCTH K
KOHILICHTPUPOBAHHBIM PAacTBOPaM COJITHOM KHCJIOTBI 3TH KOJOHHBI U UX BHYTPEHHHE
KOMIIOHCHTBI H3IOTOBJICHBI U3 MOAXOAANIUX IUIACTUKOBBIX MAaTCPHUAJIOB (TaKI/IX, KakK
(TOpUpOBaHHbIE YIVIEBOJOPOJIHBIE IOJUMEPbI) MIM CTEKJIa WM  3allUIIECHbI
INOKPBITUEM M3 TakuxX MarepuanoB. KOJOHHBI CHPOEKTHPOBaHBI Ha KOPOTKOE
(30 cexyna nm MeHee) BpeMsi POXOKIACHHS B KacKaJie.

HenTpudyknbie KNIKOCTHO-KMIKOCTHbIE KOHTAKTHbIE (PUILTPHI (XUMUYECKHI
00MeH)

HentpudyxHble KUIKOCTHO-KHIKOCTHbIE KOHTAKTHbIC (UIBTPBL, CHELUUAIBHO
npefHa3HaYeHHbIE WM MOATOTOBJIEHHBIE Ul OOOrallleHHs ypaHa ¢ MCHOJIb30BAHUEM
nporecca XMMHYECKOro oOMeHa. B Takux KOHTAKTHBIX (PUIBTpax HCIONb3yeTcs
BpallleHHE VIS OIy4YEHHsl OPraHMUYECKUX M JKUJIKUX TTOTOKOB, a 3aT€M LEHTPOOESKHAsI
cuna ans pazneneHust ¢a3. J{ias Koppo3MOHHOW CTOWKOCTH K KOHIIEHTPHPOBAHHBIM
pacTBOpaM  COJITHOM KHMCJIOTBI KOHTaKTHblEe (DWIBTPHl W3rOTABIMBAIOTCS U3
COOTBETCTBYIOIIMX  IUIACTHKOBBIX ~MarepuajoB (TakWX, Kak (TOPUPOBAHHbIC
YIJIEBOJOPOIHBIE MOJIMMEPBI) MM MOKPHIBAIOTCS UMM WM cTeksioM. LlenTpudyskHble
KOHTAaKTHBIC (PHIIBTPHI CIIPOCKTUPOBAaHBI Ha KOpoTKoe (30 cexyHHI WM MeHee) Bpems
IPOXOKICHUS B KACKAJE.

Cucrembl 1 000py10BaHue VI BOCCTAHOBJICHUSI yPaHA (XUMUYeCKHii 00MeH)

a)  CneumanbHo MpeIHA3HAYCHHbBIE I MOATOTOBJICHHBIE STYCUKHU
JJIEKTPOXUMUYECKOTO BOCCTAHOBJICHUS [UIsi BOCCTAHOBJICHHMSI ypaHa M3 OJHOIO
BaJICHTHOTO COCTOSIHUSA B JPYToe AJIsl OOOralleHusl ypaHa ¢ MCIIOJIb30BAHUEM IIpoliecca
XUMHUYECKOTO OOMeHa. Marepuanbl —siueeK, HaxOsIIuecs B KOHTAKTe C
TEXHOJIOTHYECKHMH  pPacTBOpaMH,  JIOJDKHBI ~ OBITh ~ KOPPO3HECTOMKHMHU K
KOHLIEHTPUPOBAHHBIM PACTBOPAM COJISTHOM KUCIIOTHI.

[TOACHUTEJIbHOE 3AMEYAHUE

Katonuplii oTcek s4elku AOMKEH OBITh CHPOEKTHPOBAH TaKUM O0pa3oM, UYTOOBI
NPEIOTBPATUTh TOBTOPHOE OKHCICHHE YypaHa 10 Ooiee BBICOKOTO BaJEHTHOTO
coctosiHusl. Jlnms yaepkaHuWs ypaHa B KaTOOHOM OTCEKe S4elka MOXKET HMETh
HETIPOHHIIAEMYI0 JuaparMeHHYI0 MeMOpaHy, H3TOTOBIICHHYIO M3 CIEHHaIBHOTO
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5.6.4.

5.6.5.

KaTUOHHO-OOMEHHOTO Marepuana. KaTojq COCTOMT M3 COOTBETCTBYIOIIETO TBEPIOTO
MIPOBOJJHHKA, TAKOT0, KaK Ipadur.

b) ChoenmansHO TNpeAHA3HAYCHHBIE WM  TOATOTOBJICHHBIE  CHCTEMBI U
useneuenust U™ u3 OpPraHUYECKOTO MOTOKA, PErYJIUPOBAHMS KOHLIEHTPAIIUN KUCIIOThI
W JUIA  3alOoJHCHUS  SYEEK  AJIGKTPOXMMHUYECKOTO  BOCCTAHOBJICHHMS ~ Ha
MIPOM3BOICTBEHHOM BBIXOJI€ KacKaja.

[NOACHUTEJIbBHOE 3AMEYAHUE

OTH CHCTEMBI COCTOST W3 OOOpYIOBAaHUS JKCTPAKIIMUA PACTBOPHUTENEM ISt
orronkn U™ w3 opraHmdeckoro mMoToka B OKHMAKHIT PAcTBOP, 00OPYIOBAHHS
BBIIAPUBAHUS W/WINM JAPYroro oOOpYAOBAaHUS Ui JOCTHKEHHUS PETYIMPOBKH H
KOHTPOJISI BOJJOPOTHOTO TIOKA3aTeNsl, 1 HACOCOB WJIM JAPYTHX YCTPOWCTB MepeHoca IS
3allOTHEHUSL SYEeK DIEKTPOXUMHYECKOro BoccTaHoBieHus. (OcCHOBHas —3ajava
KOHCTPYKIIMK COCTOMT B TOM, YTOOBI HM30€KaTh 3arps3HEHHS IOTOKA KHIKOCTH
HOHaMM HCKOTOPBIX MCTAJIIIOB. CHGHOB&TGHBHO, TC€ 4YaCTUu O60py,HOBaHI/IH CHUCTCMBI,
KOTOPBIE HAXOMATCS B KOHTAKTE C TEXHOJOTUYECKHM ITOTOKOM, M3TOTABIHMBAIOTCS U3
COOTBETCTBYIOIIMX  MaTepUayioB  (TakuX, Kak CTeKIO,  (TOPHUpPOBAHHBIC
YIJICBOJIOPO/IHBIE  TOJIMMEPBI, cynbdar monmudeHwna, cynbpoH mnommdupa u
NPOIMUTAHHBIA CMOJION TpaduT), WU 3aIUIIEHBI TOKPBITHEM U3 TAKUX MaTepUaIOB.

CucreMbl NOATOTOBKH MUTAHMS (XUMMUYECKUI 00MeH)

CreunanbHO TpeIHAa3HAYEHHBIE WM TOATOTOBJICHHBIE CHUCTEMBI JUIsl MPOU3BOACTBA
NUTATENLHBIX PACTBOPOB XJIOPHZA ypaHa BBICOKOM YHCTOTHI ISl YCTAaHOBOK IIO
pa3AeIeHrIO N30TOIMOB YpaHa METOJOM XUMHUYECKOTO OOMEHa.

[NOACHUTEJIbBHOE 3AMEYAHUE

OTH CHCTEMBI COCTOAT U3 O00OpYyIOBaHUS MJIsi PACTBOPEHUS, JKCTPAKIIUU
pacCTBOpPHUTENIEM W/WIM HWOHOOOMEHHOTO OOOpYAOBaHUS JIJIi OYUCTKH, a TaKKe
3NEKTPOJIMTUYECKUX SYEEK IJI1 BOCCTAHOBIICHHUS U wm U*" 8 U¥. B a1ux cucremax
MPOU3BOJATCA PACTBOPBI XJIOpUIA ypaHa, B KOTOPBIX COJEPXKUTCS JIUIIb HECKOJIBKO
YyacTeil Ha MIJUIMOH METAJUTMYECKUX BKITIOUEHUI, TaKHX, KaK XpOM, KeJe30, BaHaIUH,
MOJIMO/IEH M JPYTUX JIBYXBAJICHTHBIX WX KATHOHOB WJIM KAaTHOHOB C OOJbIIEH
BAJIEHTHOCTHI0. KOHCTPYKIIMOHHBIE MaTepualbl sl 3JIEMEHTOB CHUCTEMBI, B KOTOPOU
oGpabarsBacTcst U™ BBICOKOH YHCTOTHI, BKIIOYAIOT CTEKIO, (TOPHPOBAHHBIC
YIJI€BOJOPO/IHBIE TIOJMUMEPBI, TpauT, MOKPHITHI MONUBUHUI-CYIb(ATHBIM WIH
oG UP-CYTb(POHHBIM IIACTUKOM U IMPOITUTAHHBINA CMOJIOH.

CucreMbl OKHCJICHHS YPaHA (XMMHYECKHIi 00MeH)
CHGHI/IEL]'II)HO IpEAHA3HAYCHHBIC WJIM ITOATOTOBJICHHBIC CUCTEMBI JJI1 OKHMCIICHHUS [J)r3 B

+4
U™ nns Bo3BpaleHus B KacKajl pa3/ieleHus] U30TOMOB ypaHa B Mpolecce 00oraiieHus
METOI0M XMMHUYECKOTO OOMEHA.

[HOACHUTEJIBHOE 3AMEYAHUE

OTH CUCTEMBI MOTYT BKJIIOUaTh TaKOE€ 00OPYAOBaHHE, KaK:
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5.6.6.

5.6.7.

5.6.8.

a) oOopyaoBaHue MJIsI KOHTAaKTHPOBAHUS XJOpa M KHCIOpoJa C BOJHBIMHU
addmroenTaMu W3 O0OpPYIOBaHMS ~ pa3lClieHUs] HW30TONOB M AKCTPAKIUH
00pa3oBaBIIerocs U™ B obGeanenHsIit OpPraHUYECKUM TIOTOK, BO3BPALIAIOIIMNCA U3
MPOU3BOJICTBEHHOIO BHIXO/Ia KaCKa/ia;

b)  obopymoBaHHe, KOTOPOE OTICISET BOAY OT COJITHOM KHCIIOTHI, 4TOOBI BOJA
KOHICHTpHUPOBAaHHAs COJIsIHAsA KUCJI0Ta MOTJIN 61:1 GBITL BHOBb BBCJICHBI B IIPOLICCC B
HYKHBIX MECTaX.

BbicTpo pearupyromme HOHOOOMEHHbIE CMOJIbI/a1cOPOEHTHI (HOHHBII 00MeH)

beictpo pearupyronme HOHOOOMEHHBIE CMOJBI WM  aJCOPOEHTHI, CHEeUUAIBLHO
nperHa3HaYeHHbIE WM MOATOTOBJIEHHBIE Ul 00OTaIlleHHs ypaHa ¢ MCHOJIb30BaHUEM
npoliecca MOHHOro oOMeHa, BKJIIOYasi MOPHUCThIE CMOJIBI MAaKpOCETYaTOM CTPYKTYpPbI
W/WITM MEMOpaHHBIE CTPYKTYPBI, B KOTOPBIX aKTUBHBIC TPYIIHI XUMHUUECKOTO OOMEHa
OrpaHUYEHBI MOKPBHITUEM HA MOBEPXHOCTH HEAKTHUBHON MOPUCTOW BCIIOMOTATEIBHOMN
CTPYKTYpbI, U JpyTrHe KOMIIO3UTHBIE CTPYKTYphl B JI000H mpuemiiemMoil (opme,
BKJIFOUAsl YaCTHIBl BOJIOKOH. OTH HMOHOOOMEHHBIE CMOJIBI/aICOPOCHTH  UMEIOT
mrametpbl 0,2 MM WM MEHEE M OJKHBI ObITh XUMUYECKH CTOMKHMU 110 OTHOIICHHIO K
pacTBopaM KOHLIEHTPHUPOBAHHOW COJSIHOM KHCIOTBI, a TaKXe JOCTATOYHO IPOYHBI
¢u3uyecku, ¢ TeM 4YTOOBI WX CBOWCTBA HE YXYHAIIAIUCh B OOMEHHBIX KOJOHHAX.
CMornbl/afcopOeHThl CTIeUaibHO MpeIHa3HAYeHbl JJIS MOJYYEeHUS KMHETHKH OYEHb
ObIcTpOoro oOMeHa M30TOMNOB ypaHa (IJIUTEIFHOCTh MoyooMeHa MeHee 10 cekyHn) u
00amaroT BO3MOXKHOCTBIO paboTaTth mpu Temmeparype B auamnasone ot 100°C no
200°C.

HNonooOMeHHBbIE KOJIOHHBI (MOHHBIH 00MeH)

Humuaapuyeckre KOJMOHHBI auameTpoM Oosnee 1000 MM 1nst  ynepkaHus |
MOJIZICPKAHMSI 3aIOJTHEHHBIX CJIOEB HOHOOOMEHHBIX CMOJI/aJCOpPOEHTOB, CHEIHUaIbHO
npeHa3HAYeHHBIE WM TOJATOTOBIICHHBIE JJIsI OOOTAICHUSI ypaHa ¢ UCIIOJIb30BaHHEM
MOHOOOMEHHOT' O Ipolecca. T KOJIOHHBI U3rOTOBJICHBI U3 MaTepualioB (TaKuX, Kak
TUTaH WK (PTOPUPOBAHHBIC YTIIEBOJIOPOIHBIC IMOIUMEPHI), CTOMKUX K KOPPO3UH,
BBI3BIBAEMOM PACTBOPAMHM KOHUEHTPUPOBAHHON COJISTHOM KHCJIOTHI, WM 3allUIIEHBI
MOKPBITUEM U3 TaKUX MAaTepHaJoB M CHOCOOHBI paboTaTh MpH TeMIepaType B
mrarnazone ot 100°C go 200°C u naBnenuu Boie 0,7 MITa (102 ¢dyHT/KB. m10iiM).

HonooOmennbIe cuctemMbl peduirokca (MOHHbII 00MeH)

a) CneuuanbHO TMpeIHA3HAYCHHBIC WIN TMOATOTOBJICHHBIE CHCTEMBI XUMHUYECKOTO
WIA DJIEKTPOXUMHUYECKOTO BOCCTAHOBIICHHMS JJIi pereHepalud peareHTa(oB)
XUMHYECKOTO BOCCTAaHOBJICHHSI, HCIOJB3yeMOro(blXx) B KacKagax HMOHOOOMEHHOTO
oOorariieHus ypaHa.

b) CHCI_II/IaJ'IBHO IpeAHa3HAUYCHHBIC WJIM IIOATOTOBJICHHBIC CHUCTCMbI XHUMHNYCCKOI'O

WIN 3JIEKTPOXUMHMYECKOTO OKHCIIEHUS JUIsl pETeHepaliy peareHTa(oB) XMMHUYECKOrO
OKHCJIEHHS1, HUCTI0JIb3yeMOT0(bIX) B Kackaaax HOHOOOMEHHOI0 00OralleH sl ypaHa.
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5.7.

[NOACHUTEJIbBHOE 3AMEYAHUE

B mporecce HOHOOOMEHHOTO 00OTaIIeHHs B KAUECTBE BOCCTAHABIIMBAIOIIETO KATHOHA
MOYET HCIIONB30BaThCS, HANpUMep, TpexpaneHtHsii Tutan (Ti™), n B TOM Ccirydae
BOCCTaHOBUTEJbHAS cucrema Oyner BhIpaGaTeBath Ti' IIOCPEJICTBOM
BoccTaHoBieHnst Ti ™.

B mpomecce B KauecTBE OKHCIMTENS MOXET HCIOJNb30BaThCs, HAlpUMeED,
+3
TpexBanieHTHOe kene3o (Fe'™™), m B 3TOM ciiyuae cucTeMa OKHUCIEHHS OyJleT
+ +
BbIpabatbiBaTh Fe 3 MOCPENICTBOM OKHUCIIeHUs Fe 2,

Cneunam,ﬂo NnpeaAHasHAYCHHbIC WJIH MOArOTOBJICHHbLIC CUCTEMbI, oﬁopyzl()BaHne
H KOMITIOHCHTBI 1JISl UCII0J/Ib30BAaHUSA B JIA3€PHbIX 000raTUTEJIbHBIX YCTaHOBKaX

BBOJJHOE 3AMEYAHUE

CyuiecTByIOIEe CHCTEMBI Uil OOOTaTHTENBHBIX IPOLECCOB C HCHOIb30BAHUEM
Ja3epoB JAEJATCS Ha JIBE€ KAaTErOpuu: Te, B KOTOPBIX paboueil cpefoi SBIsSIOTCS Haphbl
aTOMapHOTO ypaHa, M T€, B KOTOPBIX pabodeill cpenol SBJISAIOTCS Mapbl YPaHOBOTO
coeauHeHus. OOLMMM Ha3BaHWSMHU JJISl TaKUX IPOLECCOB SIBISIOTCS:  TepBas
KaTeropusl - JIa3epHOE pa3JesieHHe M30TOIOB IO METOLY aroMapHbIX mapoB (AVLIS
wm SILVA); Bropas kareropus - MOJCKYJSPHBIH METOJ JIa3ePHOTO pa3/IeieHUs
u3orornoB (MLIS wiu MOLIS) u xuMuueckast peakiys MOCpeICTBOM U30HUpaTeTbHOM
no wu3otonam JasepHoi aktuBanuu (CRISLA). Cuctemsl, o06opyaoBaHue u
KOMITOHEHTBI JUI YCTAaHOBOK JIA3€PHOT0 0OOTAIICHUs BKIIIOYAIOT: a) YCTPOWCTBA JUIA
MOJIa4YM TIapOB METAUITMYECKOTO ypaHa (s u30HmpaTenbHOM (DOTOMOHM3AIMH) WIIH
YCTPOMCTBA Ul IOAA4YX MApOB YPAaHOBOTO coequHeHMs (U1 (poTomucconuanuy Hin
XUMHUYECKON aKTUBAIMK); b) ycTpoicTBa st cOopa 00OTalieHHOTO M 00ETHEHHOTO
METAJUIMYECKOr0 YpaHa B KauecTBe "MpoayKTa'" M "XBOCTOB" B IEpBOW KaTeropuu U
yCTpOMCTBa sl cOopa pa3noKeHHBIX WM BBILEAIINX M3 PEAKLUUU COCTUHEHHUH B
KauecTBe "mpoaykTa" u HeoOpabOTaHHOrO MaTepuala B KauecTBe "XBOCTOB" BO BTOPOi
Kareropuu; ¢) paboume Ja3epHbIE CHUCTEMbI Il W30MPATEIHHOTO BO30YKICHUS
U30TONOB ypaHa-235; wu d) obopymoBaHWe Ui MOJATOTOBKH IIOJIAYM M KOHBEPCHUH
nponaykTa. BenenctBue CIOXKHOCTH CHEKTPOCKONMMM aTOMOB U COCIUHEHUI ypaHa
MOYKET TMOTPeOOBATHCS HCIONB30BAHUE JIIOOOW U3 psa HMMEIOLIMXCS JIa3ePHBIX
TEXHOJIOTHM.

[HOACHUTEJIBHOE 3AMEYAHUE

MHorve w3 KOMIIOHEHTOB, TIEPEYUCIIEHHBIX B 3TOM paslene, BCTYMalOT B
HEMOCPEICTBEHHBIN KOHTAKT C MapaMHU METAITMYECKOT0 YpaHa UK C KUAKOCTBIO, WIN
C TEXHOJIOTHYECKUM Ta30M, coctosimM u3 UF¢ nimm cmecu u3 UFq u apyrux rasos. Bee
MOBEPXHOCTH, KOTOpbIE BCTYMalOT B KOHTAakT ¢ ypaHoM wuinn UFg, mnOIHOCTBIO
W3TOTOBJICHBI U3 KOPPO3UECTOMKUX MATEPUATIOB WIIM 3AIIMIIICHBI TTOKPBITHEM U3 TaKUX
MmatepuaioB. [ neneil pasaena, OTHOCSIIErocsi K KOMIOHEHTaM O00OpYAOBaHUS ISt
JIa3epHOTO 00OTaIlleHUs, MaTepUaibl, CTOMKHE K KOPPO3WH, BBI3LIBAEMOM MapamMu WUJIN
KUJKOCTSIMH, COACPKAILMMU METAJUTMYECKUI YpaH WU YPAHOBBIE CIUIABBI, BKIIOYAOT
MOKPBITBIA OKCHJIOM HUTTPHUS TpaUT W TaHTAI, W MaTePHAIIbI, CTOMKHE K KOPPO3UH,
BbI3bIBaeMoi UF¢, BKITIOUAIOT Me/lb, HEP>KABEIOILYIO CTallb, ATFOMUHUH, aTFOMUHUEBBIC
CIUTaBbI, HUKEJb WIN CIUIaBbl, cojepxkaime 60% wuukens u 6onee, u croiikue k UFg
MOJTHOCTHIO (DTOPHPOBAHHBIE YTTIEBOJOPOAHBIE TOJIHMEPHI.
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5.7.1.

5.7.2.

5.7.3.

5.74.

Cucrembl BoinapuBanus ypana (AVLIS)

CrenuanbHO MpeJHA3HAYEHHBIE WU MTOJTOTOBJIEHHBIE CUCTEMBI BbIIAPUBAaHUS ypaHa,
KOTOPBIE COEPKAT BEBICOKOMOIIIHBIE TIOJIOCOBBIE WIIA PACTPOBBIE 2JIEKTPOHHO-JIyYEBbIE
MYIIKY C IepeaBaeMOil MOIITHOCTBIO HA MUIIIEHb Ooiee 2,5 kBT/cm.

Cucrembl 1J1s1 00pa00TKHU KUIAKOMeTAIHYeckoro ypana (AVLIS)

CrienanbHO TpeNHA3HAUYEHHBIC WM MOJTrOTOBJICHHBIE CHCTEMBI UIsI 00OpabOoTKU
JKUJIKOTO METajlla [yl pacIUIaBIeHHOIO ypaHa WM YPAHOBBIX CIUIABOB, COCTOSIINE U3
TUTJICH ¥ OXJIQXKIAIOIIETO 000PYIOBAHHUS JJIsl TUTIICH.

[NOACHUTEJIBHOE 3AMEYAHUE

Turnm U Jpyrue KOMIIOHEHTBI 3TOM CHCTEMBI, KOTOpbIE BCTYNAOT B KOHTAKT C
pacIIaBI€HHBIM  YPaHOM  WJIH  ypaHOBBIMH  CIUIAaBaMM, W3TOTOBJICHBI W3
KOPPO3UECTOMKUX U TEPMOCTOMKHUX MAaTEpUAJIOB WIN 3aUILEHbI IIOKPBITUEM U3 TAKUX
MaTtepuanoB. llpuemiemble MaTepuallbl BKJIIOYAIOT TaHTA], IHOKPBITBIA OKCHIOM
UTTpUs rpadut, TpaduT, MOKPHITHII OKUCIAMH JIPYTUX PEIKO3EMENIbHBIX 3JIEMEHTOB
WIN UX CMECSIMH.

Arperartsl 1Jis1 cOopa '"'mpoaykra' u '"'xBocToB' MeTasmyeckoro ypana (AVLIS)

CrneunanbHO TpelHAa3HAYEHHbIE WM IOATOTOBJIEHHbIE arperatel sl cOopa
"mpoaykTa" U "XBOCTOB" METAIIMYECKOTO YpaHa B JKUIKOH MU TBEpAOH (opme.

[NOACHUTEJIBHOE 3AMEYAHUE

KoMMNOHEHTHI 3THX arperaTtoB M3TOTOBJICHBI U3 MATEPUAIOB, CTOMKHX K HAarpeBy H
KOPpO3WH, BbI3bIBAEMON MapaMM METAJUIMYECKOTO ypaHa WM JKUAKOCTBIO, WU
3alUIIEHB TIOKPBHITHEM W3 TaKUX MaTrepuanoB (TaKWX, KaK MOKPBITHIA OKCHIIOM
UTTpUS TpaUT WM TaHTAJ) U MOTYT BKJIIOYATh B ceOsl TPpyOOIPOBOBI, KJIaraHBbI,
mrynepa, "xkenoOa", BBOIBI, TEIUIOOOMEHHUKH W KOJUICKTOPHBIE TUTACTHHBI IS
MarHUTHOTO, 3JIEKTPOCTATUYECKOTO WM APYTHX METOJIOB Pa3/ICIICHHS.

Koxyxu paznesmresbHoro moay.as (AVLIS)

CHGHI/IEL]'II)HO ONpCaAHa3HAYCHHBIC WJIM IMOATOTOBJICHHBIC HWJIMHAPUYCCKHUC WU
HPSAMOYTOJIbHBIE KaMepbl JJIs TIOMELIEHUs] B HUX MCTOYHMKA MApOB METATIMYECKOTO
ypaHa, 3JIEKTPOHHO-Iy4€BOM MYIIKH U KOJUIEKTOPOB "TIpoayKTa" 1 "XBOCTOB".

[HOACHUTEJIBHOE 3AMEYAHUE

Ot KOXYXHU UMCIOT MHOXCECTBO BXOJHBIX OTBepCTI/Iﬁ A 1oJa4u SJICKTPOIIMTAHUA U
BOJbI, OKHA IJIs JIA3CPHBIX ITYYKOB, COCI[I/IHGHI/Iﬁ BAaKYYMHBIX HACOCOB, a4 TAKXKC IJIsA
JAUAarHoCTUKU W KOHTPOJA KOHTPOJIBbHO-U3MCPHUTCIIbHBIX HpI/I60p0B. OHM HMEIOT
HpI/ICHOCO6HCHI/I5{ AJI1 OTKPBLITHA W 3aKPbITHA, yTOOBI 00ECIIEYUTD O6CJ'Iy>KI/IBaHI/Ie
BHYTPCHHHX KOMIIOHCHTOB.
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5.7.5.

5.7.6.

5.7.7.

5.7.8.

5.7.9.

CBepx3ByKoBblIe pacmiupuTeabHblie comnia (MLIS)

CreniMansHO MpeIHa3HAYCHHbIC WA MOJITOTOBJICHHEIE CBEPX3BYKOBBIC
pacumpuTenbHble cora i oxaaxaeHus cmeceit UFq u Hecymero raza no 150°K win
Hke U kopposuecrovikue Kk UFs.

Kosuiekropsl npoaykra natudropucroro ypana (MLIS)

CHCL[I/IaHBHO MNpCAHAa3HAUYCHHBIC WJIX TIOATOTOBJICHHBIC KOJIJICKTOPBI TBEPAOIO
npoaykra nstudtopucroro ypana (UFs), cocrosmme w3 (uiabTpa, KOJUIEKTOPOB
YAAPHOIO WM LMKIOHHOTO THUIA WIM MX COYETAHWM M KOPPO3UECTOMKHE K
cpene UFs/UFg.

Komnpeccopsl UF6/necymero raza (MLIS)

CrnenuaibHO MpeHAa3HAYEHHBIE WM MOATrOTOBICHHbIE KoMIpeccopsl At cmecelt UFg
M HECYIIEro rasa Juid AauTenbHol akciutyarauuu B cpene UFs. KommnoHeHTsI aTmx
KOMIIPECCOPOB, KOTOPBIE BCTYNAIOT B KOHTAKT C HECYIIMM Ia30M, W3TOTOBJICHBI U3
Kopposuectokux k UFg¢ MarepuanoB WM 3alMINEHbl IOKPBITUEM W3 TAKUX
MaTepHasoB.

Ynnornenuns Bpamamwomuxcs sajaos (MLIS)

CrneunanbHO NpeJHa3HAuYeHHbIE WM IMOJATOTOBJIEHHBIE YIUIOTHEHUS BPALIAIOLIMXCA
BAJIOB, YCTAHOBJIEHHBIE HA CTOPOHE I0JIJaud U HA CTOPOHE BBIXOAA MUl YIJIOTHEHUS
BaJIa, COEIUHAIOLIEI0 POTOP KOMIIPECCOpa C MPUBOAHBIM JIBUraTesleM, C TEM YTOOBI
obecneynTh HaJIe)KHYIO0 repMeTH3aluIo, IIPEIOTBPALIAIOLLYIO BBIXO/{
TEXHOJIOTMYECKOTO Ta3a WIM HaTeKaHWE BO3/lyXa WIM YIUIOTHSIOILIEro ras3a BO
BHYTPEHHIOIO KaMepy KoMIpeccopa, KoTtopas 3anoiHeHa cmecblo UFq n Hecymiero
rasa.

Cucrems! ¢propupoBanusi (MLIS)

CrnenmanbHO TIpeHAa3HAUYCHHBIC WJIM MOATOTOBJICHHBIC CHUCTEMBI Uil (PTOPHPOBAHHMS
UFs (B tBepnom coctosinum) B UFs (raz).

[TOACHUTEJIbHOE 3AMEYAHUE

OTH cUCTeMBI peHa3HaueHb! U1 propupoBaHus coopanHoro nopomika UFs B UFg B
HEJSAX TOCNEAYIomero coopa B KOHTEHHEpax MPOAYKTa WIM IS MOoAadd B OJIOKU
MLIS nans pomonmHUTenbHOro oOoramieHus. llpu mpuMeHeHHH OJHOTO MOAXOAA
peakuust propupoBaHUS MOXKET OBITH 3aBEpIIeHa B TPENeNiaX CHCTEMBI Pa3JeiICHUS
W30TOMOB, TNI€ MIET PEaKUUs M HEMOCPEJCTBEHHOE H3BICUCHHE M3 KOJUIEKTOPOB
"mpoaykrta". Ilpu mnpumenenun apyroro mnonaxona mopormok UFs Moxer ObITh
U3BJICUCH/TIEPEMEIIEH M3 KOJUIEKTOPOB "Mpoaykra" B MOIXOASIIUN peakTop
(HamprMep, PeakTop C TICEBIOOKM)KEHHBIM CJIOEM KaTalnu3aTopa, TeIMKOWAATBHBIN
peakTop WM JkapoBas OamrHs) B uensx ¢TopupoBaHus. B oboux ciyuasx
UCTIONB3YyeTCs. 00OpyHOBaHWE I XpaHeHWs W TepeHoca ¢ropa (WM Apyrux
npreMIIeMbIX (PTOPUPYIONINX peareHToB) U At coopa u epeHoca UF.
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5.7.10.

5.7.11.

5.7.12.

Macc-cnekrpomerpbl/ucrounnku nonos UFq (MLIS)

CrenmanbHO  MpeTHA3HAYCHHBIE WM TOJTOTOBIICHHBIE  MAarHUTHBIE WK
KBaJIPYIIOJIbHBIE MaCC-CIIEKTPOMETPBI, CITIOCOOHBIE TTPOU3BOANUTH MPSAMOM OTOOP Mpod
nojaBaeMo Macchl, 'mpoaykra" wiau "XBocToB" u3 ra3oBbix noTokoB UFg n
00J1a1at01ITME TTOJTHBIM HA0OPOM CIIETYIOIINX XapaKTEPUCTHK:

1.  ynmenpHas pa3pemaromias CriocoOOHOCTh Mo Macce cBbiie 320;

2. COoACpKAaT MCTOYHUKH HMOHOB, M3IOTOBJICHHBIC M3 HUXpOMa HIWM MOHCIIA WU
SAIIUIINCHHBIC ITOKPBITUEM U3 HUX, UJIK HUKCIIMPOBAHHBIC,

3. coaepkaT MOHM3ALMOHHbBIE HCTOYHUKHU ¢ OOMOAPIUPOBKOI AIIEKTPOHAMMU;

4. coaepar KOJUIEKTOPHYIO CUCTEMY, IPUTOAHYIO JIJIsl U30TOIHOTO aHAJIN3A.
Cucrembl mogaun/cucreMbl 0TBOAA ""mpoaykra’ u "xBocroB' (MLIS)
CrenuanbHO IpeJHA3HAYEHHBIE WM IOJATOTOBJIEHHBIE TEXHOJOIMUECKHE CHCTEMBI
WM 00opylnoBaHME Ul OOOraTUTENbHBIX  YCTAHOBOK, M3TOTOBJIEHHBIE U3
kopposuectonkux kK UFs MarepuanoB, WM 3alMINEHHBIX IOKPBITHEM H3 TAaKUX

MaTepHraioB, BKIHOYAIOIINE:

a)  TMTAIOIIME aBTOKJIABBI, MMEYM WM CHCTEMBI, UCMOJb3yeMble i mopaun UFg
VTS TIpoliecca 00OTaIleHYS;

b)  mecyOnmuMaTophl (WM XOJIOAHBIC JIOBYIIKH), WCIIONB3YEMbIE JJISi BBIBEICHHS
Harperoro UFs u3 mponecca oboramieHust st MOCIeTyOLEro nepeMerieHH s

C)  CTaHIMM OTBEPXKICHMS WU OXKMKCHHS, UCTIONb3yemble /i BoiBeaeHus UFq u3
nporecca oboramieHus: mytem cxatus u nepeBoga UFg B JKUAKYIO WIH TBEPAYIO

dopmy;

d) craamum "mpomykra" wim "XBocToB", ucnoibp3dyembie s nepemenieHus UFg B
KOHTEHHEPBI.

Cucrembl otaesiennst UFg ot Hecymero raza (MLIS)

CrieunanbHO NpeHa3HAYEHHbIE WIN MTOATOTOBIIEHHBIE TEXHOJIOTUYECKHE CUCTEMBI IS
otnenenusi UFs ot Hecymiero raza. HecymmmM razom MokeT OBITH a30T, aproH WIH
JPyrou ras.

[HOACHUTEJIbBHOE 3AMEYAHUE

OTH CHCTEMBI MOT'YT BKJIFOYATb TaKOC O60py,I[OBaHI/Ie, KaK:

a)  KpHUOTEHHbIE TEIIOOOMEHHMKH WM KpPHUOCEMapaTopbl, CIIOCOOHBIE CO3IaBaTh
temneparypsl -120°C wnu MeHee, win

b)  OJIOKHM KpHOTCHHOTO OXJIKACHUS, CIIOCOOHBIC CO3/1aBaTh Temmeparypsl -120°C
WM MEHee, WIn
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5.7.13.

5.8.

5.8.1.

5.8.2.

c¢) xomomueie JoBymiku UFg, crmocoOHble co3mgaBath Temreparypbl -20°C wim
MEHEE.

Jlazepnblie cucrembl (AVLIS, MLIS u CRISLA)

.HaBepr nin JIa3CPHLIC CUCTCMBEI, CIICHUAJIBbHO npeaAHa3HAUYCHHBIC njim
IMOATOTOBJICHHBIC IJI Pa3ACIICHUA U30TOIIOB ypaHa.

[MTOACHUTEJIbBHOE 3AMEYAHUE

Jlazepnas cucrema mporiecca AVLIS 00bIMHO COCTOMT M3 JIBYX JIa3epOB: Jla3zepa Ha
napax Menu U jasepa Ha kpacurensx. Jlazepnas cucrema uis MLIS 06braHO cocTouT
u3 nazepa, paborarormero Ha CO, WIM 3KCUMEPHOTO Jla3epa W MHOTOXOJIOBOM
OINTHYECKOM SUEHKH C BpalaloIMMHUCS 3epKalaMi Ha 00enx cTtopoHax. [[is nasepos
WIH JIa3epHBIX CHCTEM TPH OOOUX Mpolleccax TpeOyeTcsl CTaOMIn3aTop CIIEKTPOBOU
YaCTOTHI 1Sl pabOThI B TEUCHUE JUTUTEIBHBIX IEPHOIOB BPEMEHHU.

CrnenuajbHO NpeaAHa3HAYCHHDbIC UJIN MOAT0TOBJICHHBIC CUCTEMBI, 060pyn03anne
U KOMIIOHEHTBbI JJid MCHOJ/JIB30BAaHHUA Ha 000raTUTEJIbHBIX YCTaHOBKax ¢
IJIAa3MEHHBIM pa3saCJICHUEM

BBOJJHOE 3AMEYAHUE

IIpu mnpouecce muasMEHHOro pasfeiNeHHs IUIa3Ma, COCTOSINAs W3 HOHOB YypaHa,
INPOXOAUT Uepe3 IIIEKTPUUYECKOE II0Jie, HACTPOEHHOE Ha YacTOTy HOHHOIO
pesomanca U™ ¢ TeM 4TOGbI OHM B MEpBYI0 OdYepeh MOMIOMATH JHEPIHIO U
YBEIMYMBAICA AMAMETP MX IUTONOPOOOpa3HbIX OpOUT. MOHBI ¢ IPOXO0XKIEHUEM IO
OonplieMy  JAMAMETPY 3aXBaThIBAIOTCS  JUIA oOpa3oBaHMs  MPOIYKTa,
oboramensoro U™, Ilmasma, KoTopas o06pa3soBaHa MOCPEACTBOM HOHH3ALIMH
YPaHOBOT'O Iapa, COAEPKUTCS B BaKyyMHOM KamMepe ¢ MarHUTHBIM IIOJIEM BBICOKOW
HaNpsDKEHHOCTH, O0Opa30BaHHBIM C  TOMOILBIO  CBEPXIPOBOAAIIEIO  MAarHWTa.
OCHOBHBIE TEXHOJIOTMYECKHUE CHCTEMBI IPOILIECCa BKIJIIOYAKOT CUCTEMY IEHepaluu
YPaHOBOH IUIa3Mbl, pa3AEIUTENbHBIA MOIYJb CO CBEPXIPOBOAAIIMM MarHUTOM H
CHCTEM M3BIICUEHHs MeTalia Ayt coopa "mpoaykra" u "XBOCcTOB".

MuKpPOBOJITHOBbIE HCTOYHUKHU JHEPTUU U AHTEHHBI

CrienanbHO TpeJHa3HAYCHHBIE WU TMOJITOTOBICHHBIE MUKPOBOJIHOBBIE HMCTOYHUKU
E)HCpFI/H/I MU QAHTCHHBI 1A FCHCpaHI/II/I NN YCKOPCHI/ISI HNOHOB U 06J'I3I[aIOHII/Ie
CIICAYIONIMMHU XapakTepuctukamu: 4vactoTa Bbimie 30 [T u cpemHss BBIXOAHAsS
MOIIHOCTD JJIs1 TeHepaiuy HoHOB Oosiee S0 kBT.

CoseHonapl 1151 BO30Yy:KIeHUS MOHOB

CHGHI/IEL]'II)HO npez[Ha3HaquHme NN IIOATOTOBJICHHBIC COJICHONIbI JUISL

PaaMoYacTOTHOTO BO30YXKICHHWS HMOHOB B jauamna3oHe dactor Oosiee 100 k[p u
crocoOHbIe paboTaTh pu cpeaHeit MomHocT 6osee 40 kBT.
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5.8.3.

5.84.

5.8.5.

5.8.6.

CucreMbl reHepaui YPaHOBO# IUIa3Mbl

CrienanbHO TIpeHA3HAYEHHBIC W TOATOTOBICHHBIE CHCTEMBI TeHEPAITUH YPAHOBOH
IUIa3Mbl, KOTOPBIE MOTYT COJEP)KaTh BBICOKOMOIIHBIC TIOJIOCOBBIC WIIH PacTPOBBIC
AIIEKTPOHHO-TYYEBbIE TMYIIKH C TEpelaBacMOil MOIIHOCTBI0O Ha MHUIICHb OoJjee
2.5 kBt/cem.

Cucremsl 1J1s1 00pad0TKH JKMIAKOMETAINYECKOT0 YPaHa

CrenpanbHO TIpeHA3HAYCHHBIC WM TOATOTOBJICHHBIE CHCTEMBI Ui 0OpabOTKH
KUAKOIo METrajuia aJjist pacnnaBneHﬂoro ypaHa NN ypaHOBLIX CIINIaBOB, COCTOAIIIHUEC U3
TUTJIEH W OXJIKIAIOIIETO 000PYA0BaHUS JIJIsl TUTJICH.

[MTOACHUTEJIbBHOE 3AMEYAHUE

Turnu u Japyrue KOMIIOHEHTHI 3TOM CHUCTEMBI, KOTOpble BCTYHAlOT B KOHTAaKT C
pACIUIaBJICHHBIM ~ ypaHOM  WJIA  YPaHOBBIMH  CIUIaBaMH, HM3TOTOBJICHBI W3
KOPPO3UECTOMKHUX M TEPMOCTOMKHMX MAaTEPUAJIOB WU 3alUILIEHbI HOKPHITUEM U3 TaKHX
MatepuanioB. [Ipuemiemble MaTepuanbl BKIIOYAIOT TaHTal, TMOKPBITHIA OKCHUAOM
UTTpUsl Tpaut, rpaduT, MOKPHITHI OKHCIAMU JPYTHX PEIKO3EMEIbHBIX 3JIEMEHTOB
WA UX CMECSIMHU.

Arperartsl s coopa "'mpoaykra' u '"'XBOCTOB'' MeTA/NIMYECKOI0 yPaHa

CHeLII/IaHBHO npeaHa3HAUYCHHBIC WJIM TOATOTOBJICHHBIC arperarbl  IJIA c60pa
"mpoaykTa" ¥ "XBOCTOB" JISI METAJUTMYECKOTO ypaHa B TBEPIOH Gopme. DTH arperaTsl
JUist cOOpa U3TOTOBIICHBI 3 MAaTEPHAJIOB, CTOMKHX K HATPEBY U KOPPO3HHU, BHI3BIBAEMOM
napamMy METaJUTMYECKOT0 ypaHa, TaKHUX, Kak Tpa(uT, MOKPHITHII OKCUAOM UTTPUS, WIN
TaHTaJI, WX 3alMUIICHBI ITIOKPBITUCM U3 TAKHUX MATCPHUAJIOB.

Ko:xyxu pa3ieauTebHOr0 MOIYJIst

Hunuuapuueckue Kkamepsl, CIENUAIbHO NIPEIHA3HAYEHHBIE WU MTOITOTOBJIEHHBIE [UIs
UCIIOJIb30BAaHMsI Ha OOOTaTUTENBHBIX YCTAHOBKAaX C IUIa3MEHHBIM DPa3JeJIeHUEM, JUIs
NOMEIIEHUS] B HUX MCTOYHMKA YPAHOBOW IIIa3Mbl, SHEPreTUYECKOrO COJCHOWAA
paznoyacToThl ¥ KOJUIEKTOPOB "MpoaykTa" U "XBOCTOB".

[HOACHUTEJIBHOE 3AMEYAHUE

DTU KOXKYXH UMEIOT MHOXECTBO BXOJHBIX OTBEPCTUM ISl TOJAYM DJICKTPOIUTAHMUS,
coequHeHni AU(PYy3MOHHBIX HACOCOB, a TaKXkKe MJIs JTUArHOCTUKU U KOHTPOJIS
KOHTPOJIbHO-U3MEPUTENBHBIX MPUOOPOB. OHU UMEIOT MPHUCTIOCOOICHUS JIJIsl OTKPBITUS
U 3aKpbITUSA, YTOOBI O0ECHeuuTh OOCTy)KMBaHHE BHYTPEHHUX KOMIIOHEHTOB U
V3rOTOBJIEHBI W3 COOTBETCTBYIOIIMX HEMArHUTHBIX MAaTEpPHAJIOB, TaKUX, Kak
HEPKABEIOLIAs CTaJIb.
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5.9.

5.9.1.

CrnenuajabHO NpeaHA3HAYEHHbIE WJIH MOATOTOBJIEHHbIE CHCTEMbI, 000PY/I0BaHUE
U KOMIIOHEHTHI [IJIsi HCHOJb30BAHUSI HA YCTAHOBKAX JJIEKTPOMATHUTHOIO
o0oraimeHus

BBOJJHOE 3AMEYAHUE

HpI/I SJICKTPOMArHMTHOM IIPOLCCCE HMOHBI MCTANIMYCCKOI'O YpaHa, IMOJYYCHHBIC
MOCPEJICTBOM HOHM3AIMM THTAaromero wMarepuana wu3  coneit  (o6sraHOo UCL),
YCKOPSIFOTCSL W TPOXOAST 4Yepe3 MAarHUTHOE TI0Jie, KOTOPOE 3acTaBisieT HWOHBI
pPa3TUYHBIX HW30TOMOB TPOXOAWUTH IO Pa3IMYHBIM HampaBieHUssM. OCHOBHBIMH
KOMIIOHCHTAMH 3JICKTPOMAIrHUTHOI'O M30TOIMHOI'O CCIiaparopa ABJISIIOTCA: MArHuTHOC
ToJIe TSl OTKJIOHEHUsI/pa3ieNieHHs] N30TOIIOB HOHHOTO ITy4YKa, HCTOYHHKA HOHOB C €T0
CUCTEMOW YCKOpPEHHsS, M CHUCTeMbI cOOpa OTAEICHHBIX HOHOB. BcmomorarenbHbie
CHCTEMBI ISl 3TOTO MPOIIEcCca BKIIOYAIOT CUCTEMY CHA0)KEHUSI MarHUTHOW SHEPIHUeH,
CUCTCMbI BBICOKOBOJIBTHOTO ITMTAHUS HWCTOYHHUKA HOHOB, BAKYyMHYIO CHCTCMY WU
OOIIMPHBIE CHUCTEMbl XHUMHUYECKON O0OpabOTKM [UIsi BOCCTAHOBJICHHS TPOIYKTa U
O‘{I/ICTKI/I/ pereucpanmm KOMIIOHCHTOB.

DJIEKTPOMATHUTHbBIE CeNapaTopbl H30TONOB

9JICKTPOMaF HUTHBIC CCIIAPATOPbl H30TOIIOB, CIICHHUAIBHO IMPCAHA3HAUYCHHBIC WJIN
IMOATOTOBJICHHBIC IJId pasACICHUA M30TOIIOB ypaHa, U’ 060py,I[OBaHI/IC 1 KOMIIOHCHTHI
JJIA 9TOT'O, BKJIIOYasi:

a)  Hcrounuku MoHOB

CrienmiaibHO TMpEIHA3HAYCHHBIE WM TOATOTOBIICHHBIC OTACTBHBIC WM
MHOTOYHCJICHHBIC HCTOYHHUKH HOHOB YypaHa, COCTOSIIME W3 WCTOYHMKA Tapa,
MOHU3ATOPa U YCKOPHTEIS ITy4YKa, U3TOTOBICHHBIC U3 COOTBETCTBYIOIINX MAaTEPHAIIOB,
TaKWX, KaKk TpaduT, HEp)KaBerolas CTajlb WX MElb, M CIIOCOOHBIX 00ECIIeYNBAThH
o0mmii TOK B mydke HoHOB 50 MA i Ooree.

b)  Komekropsl HOHOB

KosiekTopHbIe TUIACTUHBI, HIMEIOIIUE JIBE WM OOJIee IIeNU U Ta3a, CIeIuaIbHO
MNpCaHa3HAUYCHHBIC WJIW IMOATOTOBJICHHBIC IJIA c60pa ITY4YKOB MOHOB O6OF3HICHHOFO u
00CTHEHHOTO ypaHa U MU3TOTOBJICHHBIC U3 COOTBETCTBYIOIIMX MAaTEPUAJIOB, TAKUX, KaK
rpaduT WA HePIKABEIOIIAs CTATIb.

c)  BakyyMmHble KOXYyXH

CrenmanbHO MpeAHa3HAYEHHBIC WA TOJITOTOBICHHBIC BAKYYMHBIE KOXKYXH IS
ANEKTPOMArHUTHBIX CEMapaTopoB ypaHa, H3TOTOBICHHBIE M3 COOTBETCTBYIOIINX
HEMarHUTHBIX MaTepPUAJIOB, TAKHX, KAaK HEP>KABEIOIIAs CTallb, M MPEAHA3HAUYCHHBIC IS
pabotsl ipu Aasnenuu 0,1 Ila nwmm Hke.

[TOACHUTEJIbBHOE 3AMEYAHUE

Ot KOXYXHW CIICHUAJIBHO TPCAHA3HAUCHBI JJI MMOMCIICHHA B HUX HUCTOYHUKOB
HOHOB, KOJUJICKTOPHLIX IUIACTUH MW BOAOOXJIAKAACMBIX BKJ'I&[[I:IIHGﬁ n HMCIOT
HpI/ICHOCO6J'ICHI/IH JJIA COCI[I/IHCHI/Iﬁ I[I/I(i)(i)y3I/IOHHBIX HaCcoCoOB u HpI/ICHOCO6HeHI/I$I JUIA
OTKPBITHA U 3aKPBITHA B HEJIAX U3BJICUCHUSA U 3aMCHBI 9TUX KOMITIOHCHTOB.
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5.9.2.

5.9.3.

d)  MarauTHbIe MOFOCHBIC HAKOHEUHUKH

CrnenmanbHO TNpPEIHA3HAYEHHBIE WM TOJATOTOBJICHHBIE MArHUTHBIE IOJIOCHBIC
HAKOHEYHUKU, UMEIOIIME auaMeTrp Oonee 2 M, HUCHONb3yeMble sl OOecredeHust
MOCTOSITHHOTO MarHUTHOTO TOJISI B 3JIEKTPOMAarHUTHOM CENapaTope WM30TOMOB U JUIst
MepPEeHOCa MAarHUTHOTO TIOJISI MEXK/Ty PAaCIOIOKEHHBIMU PSJIOM CerapaTopamu.

BbICOKOBOJIbTHBIE HCTOYHHKH MUTAHUSA

CrienanbHO TpeIHA3HAUEHHBIC WM TMOJTOTOBJICHHBIC BBICOKOBOJBTHBIC MCTOYHUKU
MUTaHUS JUISI WCTOYHUKOB HMOHOB, OOJaJalomiye TOJTHBIM HAOOpOM  CIIEIyIONIUX
XapaKTePUCTHUK: MOTYT pa0oTaTh B HENPEPHIBHOM PEKUME, BBIXOJHOE
Hanpspkenue 20 000 B unu Gonee, BhIXOAHOW TOK | A wim Oojiee W CTaOMIM3aIus
HanpspkeHus: MeHee 0,01% B Teuenue § yacos.

N CcTOYHUKH NUTAHUSA 3JICKTPOMArHuToB

CrneunanbHO TpeTHa3HAYEHHbIE WK TOATOTOBJICHHBIE MOIIHBIE UCTOYHUKU MUTAHUS
IIOCTOSIHHOTO TOKa Ui  JIEKTPOMAarHUTOB, OONafarouiMe IMOJHBIM — HabopoM
CIIEAYIOIIMX XapaKTEpUCTUK: BBIXOJAHOW TOK B HENpepblBHOM pexume 500 A wim
6onee mpu HanpspkeHuw 100 B wimm  Oomee, mpu cTaOuiu3anyl MO TOKY WIIH
HanpsbkeHuto MeHee 0,01% B TeyeHue § yacos.

YcraHoBKM AJ1 NPOM3BOACTBA THXKEI0H BOAbI, AedTepus U JeHTepHEBbIX
CoeiMHEHWIT W 000pyJAOBaHHWe, CHEUHAJBLHO  INpPeJHA3HAYEHHOEe WU
MOATr0TOBJICHHOE LIS 9TOr0

BBO/JHOE 3AMEYAHHE

Tspkemyto BOAYy MOXHO TPOW3BOIUTH, UCIONB3Ysl pa3iMuHbIe Tporecchl. OmaHaKo
KOMMEPUYECKH BBITOJHBIMU SIBJSIFOTCS JBa IMPOIEcca: TPOILECC M30TOMHOrO OOMEHa
BOJIBI M cepoBojgoposa (mpormecc GS) u mporecc HM30TOMHOTO OOMEHAa aMMHaka H
BOJIOPO/JIA.

[Ipotecc GS ocHoBaH Ha oOMeHe BOAOpPOAA M JeWTepus MEXAy BOIOH W
CEPOBOJIOPOJIOM B CHCTEME KOJIOHH, KOTOPBIE SKCIUTyaTUPYIOTCS C XOJIOAHON BEpXHEH
CEKIIMEN U TopsAYer HIKHEN CeKInel. Bojia TedeT BHU3 MO KOJIOHHAM, B TO BpeMsl Kak
CEpOBOJIOPO/IHBIN Ta3 HUPKYJUPYET OT JHA K BEpIIMHE KOJOHH. st comelicTBus
CMEIIMBAHUIO Ta3a W BOJbl HCIOJB3YETCS psAl JAbIpyaTbiX JIOTKOB. JleWrepuii
nepeMeniaeTcs B BOAY MPU HU3KHUX TEMIIEpaTypax U B CEPOBOAOPOJ MPU BBICOKHX
Temmneparypax. OOoraiieHHbIe JeUTeprUeM ra3 Uil Boja YIANSIOTCS U3 KOJIOHH TIepBOU
CTYIICHU HA CTBIKE TOPSYMX U XOJOIHBIX CEKIIMH, U TPOIIECC MOBTOPSIETCS] B KOJIOHHAX
cnenyromie crynenu. [Ipoaykrt nocnenneit ¢assl - Boga, odoraiieHHas neitepreM 10
30%, HampaBisieTcss B IUCTUUILMOHHYIO YCTAaHOBKY JJIsl IPOU3BOZACTBA PEAKTOPHO-
YUCTOM TSKEIOU BOJBL, T.€. 99,75% okucu nertepus.

B mponecce oOMeHa MCXKIAY aMMHUAKOM U BOAOPOAOM MOKHO U3BJICKATb HeﬁTepHﬁ us3

CHHTC3-T'a3a IOCPCACTBOM KOHTakKTa C JKUIKKUM AaMMHUAKOM B IPUCYTCTBHUU
KaTajin3aTopa. CuHres-ra3 noagacTcsa B OOMEHHBIE KOJIOHHBI M 3aT€EM B aMMHAYHBII
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6.1.

KOHBepTep. BHYTpM KOJOHH ra3 MmoAHUMAETCs OT JHA K BEPIUMHE, B TO BPEMs Kak
JKUJKAA aMMHAK T€4eT OT BEPIIMHBI KO JIHY. JleWTepuil B CHMHTE3-Ta3€ JIMIIACTCS
BOJIOpOJIa ¥ KOHLIEHTPUPYETCS B aMMHUaKe. AMMHAK ITOCTYNAET 3aT€M B YCTAHOBKY IS
KpeKHMHra aMMHaKa Ha JHE KOJIOHHBL, TOTJa Kak Tra3 coOHupaercsi B aMMHAuyHOM
KOHBEpTepe Ha BepummHe. Ha mocienyromux CTYNEHsX IPOUCXOAUT JallbHEHIee
oOoraiieHre, U TyTeM OKOHYATEeNbHOM IUCTWUISIUHM MPOU3BOIAUTCS PEAKTOPHO-
qucTasa TsKEIasd BOOaA. Ho;[aqa CHUHTE3-rada MOXCET GBITB 06ecnequa aMMUa4YHOU
YCTaHOBKOM, KOTOpasi B CBOIO OUepelb MOXKET ObITh COOPY>KEHA BMECTE C YCTAHOBKOU
JJIA IPOU3BOACTBA TSDKEIION BOJbI TyTEM HU30TOIMHOI'O O6M€Ha dMMHaKa 1 Bo4opoJa. B
npolecce aMMHUAYHO-BOJOPOJHOTO OOMEHa B KayecTBE HCTOYHUKA HCXOIHOTO
ﬂeﬁTeme MOXKET TAaKXKE UCIIOJIb30BaTHCA O6BI‘-IHaSI BOJa.

MHorue mnpeaMeThl KIIUeBOro OOOpYIOBaHUS Uil YCTAaHOBOK IO IPOU3BOJICTBY
TSDKEIION BOJIBI, UCTIONB3YIOMMX Tporiecchl GS WM aMMHavyHO-BOJIOPOAHOTO OOMEHa,
IIUPOKO  PaclpoCTpaHEHbl B HEKOTOPBIX  OTpacisiX  He(PTeXUMHIECKOU
npoMbIIIeHHOCTH. OcOOEHHO 3TO KacaeTcsi HEOOJNBIINX YCTAHOBOK, HCHOJIb3YIOLINX
npouecc GS. OnHaKO HEMHOTHE MPeAMEThl 000PYIOBaHUS SBISIFOTCS CTAaHJAPTHBIMHU.
[Tporteccet GS W aMMUAYHO-BOJOPOTHOTO OOMEHa TPeOyrOT O0OpabOTKH OOJIBITHX
KOJIMYECTB BOCIUIAMEHSIOIINXCS, KOPPO3MOHHBIX M TOKCHYHBIX JKUJAKOCTEH IpH
NOBbILIEHHOM  JaBieHNH. COOTBETCTBEHHO TIpU  pa3pabdOTKe CTaHIApTOB IO
NPOEKTUPOBAHMIO U 3KCIUTyaTalluH Uil YCTAHOBOK M 00OPYIOBAHUs, HUCIIOIb3YIOIINX
3TH MPOILECCHl, CIEAYeT yAenATh OOJbIIOe BHUMAaHHE MOAOOpPY MaTepualioB U HUX
XapaKTEpPUCTUKAM C TeM, 4YTOOBl OOECNeYnTh JUIUTENBHBIA CPOK CIIy>KObI IIpH
COXpaHEHUHU BBICOKOW Oe30macHOCTH M HajexkHocTH. OrmpeneneHnue MacuTadoB
00YCIIOBIIMBAETCS TJIABHBIM 00pa3oM COOOPaKEHUSIMUA SKOHOMUKU U HEOOXOIMMOCTH.
Takum oOpa3om, OoJbInas YacTh NPEAMETOB OOOpPYJAOBaHUS W3TOTOBIISCTCS B
COOTBETCTBHU C TPEOOBAaHUSAMH 3aKa3UHKA.

Haxkonern, cnemyer oTMeTHUTh, YTO Kak B mporecce GS, Tak ¥ B NPOLECCE aMMHAYHO-
BOJIOPOHOTO OOMEHa, MpeAMEeThl O0OPYAOBAHUS, KOTOpbIE IO OTAEIBHOCTH HE
IpeAHa3HAYeHbl WM MOJATOTOBJIEHBI CIIEUUAIBHO Ul IPOU3BOJACTBA TSHKEION BOJBI,
MOI'YyT COOMPAThCS B CUCTEMBI, CIIELMAIBHO NPeHa3HAYEHHbIE WM MOATOTOBJICHHbIE
JUISL TIPOU3BOICTBA TSDKENOM BOJIbL. [IprMepamMu TakuX CUCTEM, IPUMEHSIEMBIX B 000UX
nporeccax, ABISITCS CUCTeMa KaTAIUTHYECKOr0 KPEKMHIa, UCIIONIb3yeMasi B IIPOLIECCE
oOMeHa aMMMaka M BOAOpPOJA, M JUCTUUIALMOHHBIE CUCTEMBI, HCIIOJIb3yEMbIE B
NPOLIECCE OKOHYATENIbHON KOHIIEHTPALUMK TSDKENOM BOJIBI, TOBOAALIEH €€ 10 YPOBHS
PEAKTOPHO-YHUCTOM.

[Tpenmersl 060py10BaHMs, KOTOPBIE CHELUATIBHO NpeIHA3HAYEHB! WIN MTOrOTOBJIECHBI
JUIsI TIPOM3BOACTBA TSDKEJIONW BOJBI IyTEM MCIOJIB30BaHU JMOO mporiecca oOMeHa
BO/JIbl M CEPOBOIOPO/IA, JIMOO Mpoliecca 0OMeHa aMMHuaKka U BOJIOPO/A, BKITFOUAIOT:

Bo1o-cepoBo10poaHbIe 00MEHHBIE KOJIOHHBI

OOMeHHbBIE KOJIOHHBI, M3TOTABIMBAEMbIE M3 MEJIKO3EPHHUCTON YTIIEPOAMCTON cTaiu
(manpumep, ASTM A516), nuamerpom ot 6 M (20 dytoB) 10 9 M (30 dpyTOB), KOTOpHIE
MOTYT 9KCIUTyaTUpOBAaTbCS TMpPH  JaBICHUM CBbile wiau  paBHoM 2 MIla
(300 ¢byHT/KB. TFOIM) W WMEIOT KOPPO3WOHHBIH JOMYyCcK B O MM wWid OOJbIIe,
CHELUATBHO MPeAHAa3HAYEeHbl WM TOATOTOBIEHBI 7Sl MPOU3BOJICTBA TSHKEION BOIBI
MYTEM HCIOIb30BaHUsI ITPOIECCA U30TOTHOIO OOMEHA BOABI U CEPOBOIOPOIA.
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6.2.

6.3.

6.4.

6.5.

6.6.

6.7.

I'a3omyBKH M KOMIIPecCOPbI

Opnoctynenuatsle, MajoHamopuble  (1.e. 0,2 MIla wmu 30 ¢pyHT/KB. at0iim)
ICHTPOOSIKHBIC Ta30AyBKH HJIM KOMIIPECCOPHI Ui IHUPKYJISIUH CEPOBOIOPOIHOTO
raza (T.e. raza, comepxkaimero 6onee 70% H,S), crmenmansHO npenHa3HAUYECHHBIE WITH
MIOATOTOBJICHHBIE ISl TPOM3BOJICTBA TSDKEIION BOJBI ITyTEM HCIOIB30BAHUS MPOIIecca
oOMeHa BOXbl M CEpOBOJOPOAA. OTH Ta30AyBKHM WM KOMIIPECCOPHI HMEIOT
IIPOM3BOIUTEIBHOCTD, IPEBBIIAMIIYI0 WIH paBHYI 56 Mm/c. (120 000 SCEM) mpu
OKCIUTyaTallud  TOJ  JABJIEHWEM, MpeBbINalommM win  paBHbiM 1,8 MIla
(260 dyHT/KB. qIOMIM) HAa BXOJIE, M CHAOXKCHBI CAJIbHUKAMH, YCTOMYMBHIMH K
Bo3zercTBHI0 H)S.

AMMHAYHO-BOIOPOAHbIC 00MEHHbIE KOJIOHHbI

AMMMaYHO-BOZOPOIHbIE OOMEHHBIE KOJIOHHBI BBICOTOH Oojiee WM paBHOM 35 M
(114,3 dytoB) nuamerpom ot 1,5 M (4,9 pyrtoB) 10 2,5 m (8,2 pyToB), KOTOPBIE MOTYT
IKCILTYaTUPOBATKLCS O IaBjieHueM, mpeBbimarommM 15 MIa (2225 dbyHT/KB. mioiim),
CHEIMAIIBHO TPEIHA3HAYEHHBIE WM IOATOTOBIIEHHBIE JUIsI MPOU3BOJCTBA TSHKEIOW
BOJIbI IIyTEM HCIIONIb30BAaHMS Mpoliecca 0OMEeHa aMMHaKa M BOAOPOJa. DTH KOJIOHHBI
UMEIOT TaKXke M0 MEHbIEH Mepe OJHO OTOOPTOBAHHOE OCEBOE OTBEPCTHE TOTO K€
JMaMeTpa, YTO M LMIMHIPUYECKAs 4acTb, 4epe3 KOTOPYIO MOIYT BCTaBIATHCSA WIH
BBIHUMATHCS BHYTPEHHHUE YaCTH KOJIOHHBI.

BHyTpeH}me YaCTH KOJOHHBI U CTYIIEHYATBIC HACOCHI

BHyTpeHHUE 4acTH KOJIOHHBI M CTYIIEHYAThIE HACOCHI, CIIELUAIBHO MTPEIHA3HAYCHHBIC
WIA TIOATOTOBJICHHBIE JUIA KOJOHH I IIPOU3BOJACTBA TSDKEIOW BOABI ITyTEM
UCIIONIb30BaHMs TIpoliecca aMMHAYHO-BOAOPOJHOrO oOMeHa. BHyTpeHHue wactu
KOJIOHHBI BKIIIOYAIOT CIIELUAJIBHO IPEIHA3HAYCHHBIE KOHTAKTOPBI MEXAY CTYIICHIMM,
COICUCTBYIOIME TECHOMY KOHTAaKTy Ta3a M JKUAKOCTH. CTyleHYaTble HacOChI
BKJIIOYAIOT CIIELHUAIBHO IIPEIHA3HAYCHHBIE IOIPYXKAEMbIE B KMIKOCTb HACOCHI IS
LUPKYJSILMKM JKUJIKOTO aMMMaka B Ipefienax o0beMa KOHTAKTOpPOB, HAXOASLIMXCS
BHYTPU CTYIICHEW KOJIOHH.

YcTaHOBKM /151 KpEKHHIa aMMHaKa

YcTaHOBKM 11  KpeKMHTa aMMHuaka, »dKCIUyaTHpyeMble TOJA  JIaBJICHHUEM,
npeBplmarommM Wi paBHeiIM 3 MIla (450 GyHT/KB. q10iiM),  CreIHAILHO
npeHa3HaYeHHbIC WM TOATOTOBICHHBIC AJISI MPOU3BOJCTBA TSDKEIOW BOJIBI ITyTEM
UCIIOJIb30BaHMs IpoLiecca M30TOMHOTO 0OMEHa aMMHaKa U BOAOPO/a.
HNndpakpacHbie aHATA3ATOPHI MOTJIONICHUS

WNudpakpacHple aHAIM3aTOPBI TIOTJIONMICHUS, CIIOCOOHBIE OCYIIECTBISATh aHAJM3
COOTHOILICHHUSI MEXIy BOJOPOAOM M JEHTepHEeM B peabHOM MaciuTade BpEeMEHH,
KOTJ[a KOHLIEHTpALK ASUTEpUs paBHbI I MpeBbIatoT 90%.

Karaautnyeckue meun

Karanutnueckne neun a8 mnepepadOTKUM 00OraiieHHOro JeWTepueBOro rasa B
TSDKEJIYI0 BOJY, CHELMalbHO IPEAHA3HAYEHHbIE WIM TOATOTOBJICHHBIE  JUIS
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7.1.

7.2.

IMPOU3BOACTBA TSDKEIOMN BOJbI ITYTCM HCIIOJIB30BaHHUS TPOIECCCa U30TOIMHOI'O oOmMmeHa
aMMHaKa 1 BOAOpoaa.

YcraHoBku A1l KOHBEPCMH yYpaHa W 00OpyJdOBaHUe, CHENHMAJIbHO
NMpeJHA3HAYEeHHOE WJIU MOAT0TOBJIEHHOE IJIS1 3TOr0

BBO/IHOE 3AMEYAHHE

B ycraHOBKax M cuctemax Uil KOHBEPCHM YpaHAa MOXKET OCYLIECTBIIATHCS OJHO WIH
HECKOJIbKO MPEBpAILEHUI 13 OJHOI0 XMMUYECKOTO W30TOIA YpaHa B JPYroi, BKIIIOYasi:
KOHBEpPCHIO KOHIIEHTpaToB ypaHoBod pyasl B UQO;, kouBepcuto UO3; B UQO,,
koHBepcuto okucer ypana B UF4 wim UFg, kouBepcuto UF4 B UFs, konBepcuto UFg B
UF4, xouBepcuto UF4 B MeTayummueckuii ypan u kouBepcuto GpropunoB ypana B UO,.
MHorre KIIouYeBble KOMIOHEHTHI 00OPYJIOBaHUS yCTAaHOBOK JUIsi KOHBEPCHHU ypaHa
XapakTepHbl  JUISI ~ HEKOTOPBIX  CEKTOPOB  XUMHYECKOW  oOpabaThiBaromien
NpOMBIIIICHHOCTH. Hampumep, Buabl 000pyIOBaHUS, WCIOIB3yEeMOTO B OTHX

mpoleccax, MOTYT  BKJIIOYaTh: Neyd, KapycelbHble [I€4H, PEeaKTopbl C
TICEBIOOKIKCHHBIM CJIOEM KaTalln3aTopa, )KapoBbIe PeaKTOPHBIE OAIIHU, KUIKOCTHBIC
neHTpugdyry, JTUCTUUISILIMOHHBIE KOJIOHHBI u KHUJKOCTHO-)KUIKOCTHBIE

HKCTPAKLMOHHbIE KOJOHHBI. OIHAKO HE MHOTHE KOMIIOHEHTHI 000pYI0BaHHSI UMEIOTCS
B "roToBOM BHE"; OOJBIIMHCTBO W3 HHUX JO/KHBEI OBITh ITOATOTOBJIECHBI COIVIACHO
TpeOOBaHUAM U cHeIU(UKALUAM 3aKa3duka. B HEKoTopbIX chydasx TpeOyercs
YUUTHIBATh CIEHAIbHbIE MPOEKTHBIE U KOHCTPYKTOPCKHUE OCOOEHHOCTU JUISl 3aIUTHI
OT arpeccUBHBIX CBOMCTB HEKOTOPBIX U3 00pabareiBacMbIX xumudeckux Berects (HF,
F,, CIFs u ¢ropunsl ypana). HakoHer, ciieyeT OoTMETHTh, YTO BO BCEX IpoOlleccax
KOHBEPCHH ypaHa KOMIIOHEHTHI 00OpYZOBaHUs, KOTOpPbIE OTAEIBHO CHELUAbHO HE
npeHa3HaYeHbl WK MMOArOTOBJIEHBI JJIsi KOHBEPCUH ypaHa, MOTYT ObITh OObEAUHEHBI
B CUCTEMBI, KOTOpBIE CIELUAIBHO IpPEIHA3HAU€Hbl WM TOATOTOBIEHBI IS
VCIIOJIb30BaHMsI B LIEJISIX KOHBEPCUH YPaHa.

CrnenuanbHO NMpeJHA3HAYEHHbIE WU NMOATOTOBJIEHHbIE CHCTEMBbI /IJI KOHBEPCUU
KOHLEHTPATOB ypaHoBoii pyasl B UO;

[TOACHUTEJIbHOE 3AMEYAHUE

KonBepcus koHueHTpaToB ypaHoBoi pyasl B UO; MOXKET OCYIIECTBIISTHCS CHayala
MOCPEJICTBOM PACTBOPEHHUS PyAbl B a30THOW KHUCJIOTE€ MU SKCTPAKIMH OYUILEHHOTO
reKcarupara ypaHWJIJIWHUTPATa C MOMOIIbIO TaKOTO PAcTBOPUTENS, KaK TPHOYTHII
docthar. 3arem Tekcaruapar ypaHWIIUHHATpaTa mpeooOpasyercs B UQO; 1mbo
MOCPEJICTBOM KOHLIEHTPAIlUM W ACHUTpAIMH, JUOO MOCPEICTBOM HEUTpaIu3aluu
ra3o00pa3HbIM aMMHMAKOM JJIsi TIOJY4YEHHs] JIUypaHaTa aMMOHHS C TOCIIEeIYIOIICH
bunpTpanye, CymKkoi U KalbIIUHUPOBAHHEM.

CHeIIHaJIbHO Npe€AHa3HAYCHHbIC WIH NMOATOTOBJICHHBIC CUCTEMBI JIsI KOHBEPCUU
UO3 B UFG

[MOACHUTEJIbBHOE 3AMEYAHUE
Kongepcust UO; B UFg MOXKET OCYIIECTBIIATHCS HETIOCPEIACTBEHHO (DTOPHUPOBAHUEM.

Jns mponecca TpeOyeTcsi MCTOYHMK TIa3000pasHOro (ropa WM Tpex(TopucToro
XJIopa.
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7.3.

7.4.

7.5.

7.6.

7.7.

Cneunam,ﬂo npeaHasHAYCHHbIC WJIH MOATOTOBJ/ICHHBIC CUCTEMBI /11 KOHBCPCUHA
UO3 B UOz

[NOACHUTEJIBHOE 3AMEYAHUE

Konsepcust UO3 B UO, MOXKET OCyIIECTBIIATHCS MOCPEACTBOM BoccTaHOBIeHUs UO;3
ra3000pa3HbIM KPEKHHT-aMMHAKOM HITH BOJIOPOIIOM.

Cneunam,ﬂo npeaIHasHAYCHHbIC WJIH MOATOTOBJ/JICHHBIC CUCTEMBI 1J11 KOHBEPCUHA
UOz B UF4

[NOACHUTEJIBHOE 3AMEYAHUE

Konsepcust UO, B UF; moxer ocymecTBisATbCsl nocpeactsoMm peakuun UO, ¢
ra3o00pasHeM GropucteiM BogopoaoM (HF) mpu remnepatype 300-500°C.

Cneunam,ﬂo npeaHasHAYCHHbIC WJIH MOATOTOBJ/JICHHBIC CUCTEMBI /11 KOHBCPCUHA
UF4 B UF5

[NOACHUTEJIbBHOE 3AMEYAHUE

Kounsepcust UF4 B UF¢ ocyiecTBasieTcst MOCPEACTBOM 3K30TEPMHUUECKON pEakluu C
dTopom B peaktopHor OamHe. UFg KOHACHCHUpYETCS M3 TOPSYUX JIETYYUX Ta30B
MOCPEICTBOM MPOITYCKaHUs TOTOKA ra3a Yepe3 XOJIO0HYIO JOBYIIKY, OXIKIACHHYIO 10
-10°C. s mporiecca TpeOyeTcsi ICTOUHUK Ta3000pa3Horo (ropa.

CrnenuanbHO NMpeIHA3HAYEHHbIEC WIM MOATOTOBJIEHHbIE CHCTEMbI [IJIsi KOHBEPCUU
UF4 B MeTaJUIHYECKHIT YPaH

[NOACHUTEJIBHOE 3AMEYAHUE

KonBepcuss UF4; B MeTammueckuil ypaH OCYILECTBISIETCS IIOCPEIACTBOM — €r0
BOCCTAHOBJICHHSI MarHveM (KpyMHbIE TapTHUH) WM KajbleM (Majble TapTHH).
Peakiust  ocymiecTBisieTcss MpU  TeMIlepaTypax  BbIIIE TOYKH  IUJIaBIICHUS
ypana (1130°C).

Cl‘leI[I/IaJIbHO npeaHa3sHAYCHHbIC WX MOATOTOBJ/ICHHBIC CUCTEMBI /1JI1 KOHBEPCUHA
UF6 B UOz

[TOACHUTEJIbBHOE 3AMEYAHUE

Konsepcust UFs B UO, MOXET OCYILECTBIATHCS IOCPEICTBOM OJHOTO M3 TpeX
nporeccoB. B nepBom npouiecce UFs BoccranaBnuBaercst u rujponusyercs B UO; ¢
UCIIONIb30BaHUEM Bojiopona M mapa. Bo Bropom mpomecce UF6 ruaponusyercs
pacTBOpPEHHEM B BOJE, /ISl OCAXKICHUS TUypaHaTa aMMOHHS JTOOABISIETCS aMMHAK, a
JuypaHat BoccTaHasinueaercs B UO2 Bomopomom mpu temneparype 820°C. Ilpu
TpeTbeM mnporecce razoodpazueie UF6, CO2 u NH3 cmemmBarorcst B BoJie, ocaxkaas
ypaHWIKapOOHaT aMMOHMS. YpaHWIKapOOHAT aMMOHHUS CMELIMBAeTCs C MapoM H
BojiopoaoM nipu Temreparype S00-600°C mst mponsBoactea UO,.
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7.8.

Konsepcust UFs B UO; 4acTo ocyIliecTBiIs€TCS Ha NEPBOM CTYNEHH YCTAaHOBKU IO
W3rOTOBJICHUIO TOILINBA.

Cneunam,ﬂo npeaHasHAYCHHbIC WJIH MOATOTOBJ/JICHHBIC CUCTEMBI 1J11 KOHBCPCUHA
UF6 B UF4

[NOACHUTEJIbBHOE 3AMEYAHUE

Konsepcust UFs B UF4 ocy1iecTBisieTcsl IOCPEACTBOM BOCCTAHOBJIEHHSI BOJOPOAOM.
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