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[JononHutenbHbIn NpoTokon K CornaweHunto
vexay LleHTpanbHoadpukaHckon Pecnybnunkon
n MexgyHapoHbIM areHTCTBOM MO aTOMHOW
9Heprum o NPUMEHEHUN rapaHTn B CBA3M
c [loroBopom 0 HepacnpoCcTpaHeHUn
A0EePHOro OpYyXus

1. Tekcr JdonomHnutenbHoro npotokona k Cornamenuto Mexay LlenTpanbHoadpukaHckoi
PecnyGnnkoit 1 MexIyHapoJHBIM areHTCTBOM [0 aTOMHOW 3HEPrUud O IPUMEHEHUH
rapaHTHii B CBA3U ¢ JIOrOBOPOM O HEPACIPOCTPAHEHHH SICPHOTO OPYKHS BOCIIPOH3BOIUTCS
B HACTOSIIIEM JOKyMeHTe Ui WHpopManuu BceX wieHOB. COBET yNpaBISIOMIUX OJ00pHII
HacTosauwil JlomonaurensHbd mpoTokoa 7 mapra 2006 roma. On 6b11 noanucan 18 nekabps
2008 rona B banru, Llentpansnoadpukanckas PecryOnuka, u 7 centsiops 2009 rona B Bene.

2. B coorBerctBUM cO craTbhel 17 JlOMOMHUTENBHOTO MPOTOKOJNA OH BCTYNHUJI B CHUIY
7 centa6psa 2009 roga mocie ero moAnucaHus npeactaButessiMu LleHTpanbHOoadpuKaHCKON
PecniyOnuku n AreHrTcTBa.

! Bocipousgeneno B noxymente INFCIRC/777.



[JononHutenbHbIN NpoToKon K CornaweHunto
mexay LleHTpanbHoadpukaHckon Pecnybnukon
n MexgyHapoaHbIM areHTCTBOM MO aTOMHOW
9HEeprum o NPUMeEHEHUN rapaHTn B CBA3M
c [loroBopom 0 HepacnpoCcTpaHeHUH
A0EePHOro OpPYyXus

[NIPUHUMASA BO BHUMAHUME, uyro IlentpansHoadpukanckas PecnyOnuka u
MexayHapogHOe areHTCTBO IO aTOMHOM »Hepruu (B  JalbHEHIIEM HMEHyeMoe
"ArentctBoM") ABIAIOTCS ydacTHHKamu CorjiamieHusi 0 MPUMEHEHUU TapaHTHH B CBS3U C
JloroBopoM O HEpacnpoCTpaHEHUM SAEPHOTO Opykus (B JalbHEHIIEM MMEHYEMOro
"CornameHuem o rapantusx'), KoTopoe BCTynmuiio B cuity 7 ceHtsiops 2009 roxa;

YUUTBIBAS sxenanue MeEXIyHApOAHOTO COOOIIECTBA emie Ooiiee YKPENUTh PEXUM
S7IEPHOTO HEPACIIPOCTPAHEHHUSI ITyTEM HOBBILIEHUS AEHCTBEHHOCTH U 3(P(PEKTUBHOCTH CHCTEMBI
rapaHTHii AT€eHTCTBA;

HATIIOMUHAS, uro AreHTCTBO NpH OCYLIECTBICHUMH TapaHTHHA JOJDKHO YYHUTHIBATh
HEOOXOMMOCTb: M30eraTb CO3/1aHMs MPENATCTBUM AKOHOMHYECKOMY U TEXHOJOTHYECKOMY
pasButuio LlenTpanpHoadprukaHCcKoil PecryOnuku mim MexITyHapOIHOMY COTPYJHHYECTBY B
00J1IaCTH MUPHOH SAEPHON NEATENbHOCTH; COOJIONATh JAEHCTBYIOUIME MOJIOKEHUs B 001acTh
OXpaHbl 3/I0pOBbsi, 0€30MacHOCTH, (PU3MYECKON 3aIIUTHI, a TaKKe APYTHe ACHCTBYIOIIHE
TpeOoBaHUsI 0E30MaCHOCTU M MpaBa OTAENbHBIX JIMI; W IMPUHUMATh BCE MEpPbI IO 3allIUTe
KOMMEPUYECKUX, TEXHOJOIMYECKMX U MPOMBIIUICHHBIX CEKPETOB, a TakXke JApyroi
KOH(UIeHIIMAIBHON HHpOpMAIK, KOTOpasi CTAHOBUTCS €My U3BECTHOIA;

[NIPUHUMAA BO BHUMAHUE, 4ro wyacrota mNpoBENEHHS W HHTEHCUBHOCTH
MEpOTIPHSITHH, YKa3aHHBIX B HacTosmieM [IpoTokoste, Oy Iy T moIepKUBaThCs HA MUHUMATBHOM
YpOBHE, COOTBETCTBYIOIIEM II€JH MOBBIIMICHUS JEHCTBEHHOCTH W 3(PQEKTUBHOCTU TrapaHTHUI
AreHTCcTBa;

HACTOSAIINUM lLlentpansHoadpukanckas PecrnyOmvka M AreHTCTBO COITIaCHIMCh O
HIDKECIIEIyIOIIEM:



CBA3b MEXIY HACTOALIUM ITPOTOKOJIOM
N COTJIALIEHHUEM O 'APAHTUSAX

Cratps 1

[Tomoxxenust CornameHus 0 TapaHTHIX MPUMEHIIOTCA K HacTosimeMy [Iporokoiry B Toi Mepe, B
Kakoil oHU COOTBETCTBYIOT ITOJIOKCHUAM HACTOAIICTO HpOTOKOJIa M COBMECTHMBI ¢ HUMH. B cjydac
MPOTHUBOPEYUsT MEXAy TMoyokeHussMU CorjalmeHuss O TapaHTHSIX W TOJIOKEHUSMH HACTOSIIETO
TIpoTokona mpuMeHSIOTCA MOJ0XKEeHUsT HacTosAiero [Iporokora.

HNPEJOCTABJIEHUE NTH®OPMAIIMHN

Cratbsa 2

a. LlentpansHoadpukanckas Pecrybinka npegoctasisier ATEHTCTBY 3asiBICHHUE, COAEprKallee:

)

iii)

vi)

Obuiee onucanue U MHOOPMALHIO, YKA3bIBAIOIIYI0 MECTO MPOBEACHUS OTHOCSIIUXCS K
AJIEPHOMY TOIUIMBHOMY LMKy Hay4YHO-HCCIEN0BATENbCKUX U OMBITHO-KOHCTPYKTOPCKHUX
paloT, He CBA3AHHBIX C AJCPHBIM MaTE€PHUAIOM, OCYIIECTBISEMBIX IZe-TH00, KOTOpbIE
(UHAHCUPYIOTCS, TOJMYYHJIM KOHKPETHOE pa3pelieHue WM KOHTPOJIUPYIOTCS WIIH
OCYILECTBISIFOTCS OT MMeHH LlenTpansHoadpukanckoi PecriyOnuku.

OrnpeneneHHyi0 ATEHTCTBOM Ha OCHOBE 0XKHMJIa€MOT'0 TOBBIIICHUS NEUCTBEHHOCTH WU
sddexkTnBHOCTH W cornacoBaHHylo ¢ LleHTpanpHOadpukanckoit PecnyOnmkoit
nHQOpPMAITMIO O Kacalomlehcss TapaHTHH JKCIUIyaTallHOHHOW JeATEIhHOCTH Ha
YCTAaHOBKAaX W B MECTaX HAXOXKICHUS BHE YCTAHOBOK, TJle¢ OOBIYHO UCIOJIB3yeTCs
SJIEPHBIN MaTepral.

OO011€ee onmucaHue KaXXI0ro 34aHKs Ha KaKIOM INIOMIAAKe, BKIIOYasl €ro MCIIOJIb30BaHuE,
M, €CIIH ATOTO HEIOCTAaTOYHO - OMHCAHHE €0 COACPKUMOTO. DTO ONMUCAaHWE BKIIFOYACT
KapTy TaKou MIIOLIAJKHU.

Onmcanne Macmraba omepandid Uis KaXIOTO MeCcTa HaXOKIeHHUS, HMMEOIIEero
OTHOIIIEHUE K JIeATeIbHOCTH, YKa3aHHoU B [Ipunoxkenun I k HacTosmeMy [IpoTokoiy.

Wndopmaruio, yKka3bpIBaIOIIyI0 MECTO HAXOXKJEHHS, 3KCIUTyaTallHOHHOE COCTOSHUE U
OLICHOYHBbIE TOJOBBIE IPOU3BOJICTBEHHBIE MOIIHOCTH YPAaHOBBIX PYIAHUKOB U
000raTUTENBHBIX YCTAHOBOK M TOPUEBBIX 0OOTATUTENBHBIX YCTAHOBOK U CYLIECTBYIOLIUN
rofloBOl 00BEM INPOM3BOJCTBA TAKHX PYAHHUKOB M OOOTaTUTEIBHBIX YCTaHOBOK IS
Lentpansaoadpukanckoii Pecyonuku B nenom. LlenrpansHoadpukanckas PecmyOnrka
NPEIOCTaBIsIET MO 3alpocy ATEHTCTBA AaHHBIE O CYLIECTBYIOLIEM T'OIOBOM OOBeMe
IPOM3BOJCTBA OTAEIBHOIO PyIHHKA MIM OOOTraTUTENILHON ycTaHOBKU. IIpenocraBnenue
3TOM MH(pOpPMaIMU He TpedyeT BeIeHUs OAPOOHOr0 ydeTa AepHOro MaTepHania.

HHupopMaIuio 0OTHOCUTEIBHO HCXOTHOTO MaTepraia, KOTOPBIH elle He JOCTHUT COCTaBa
YUCTOTHI, KOTOPBIE ACNAIOT €0 MPUTOIHBIM ISl U3TOTOBJICHHS TOIUIMBA WIIM U30TOITHOTO
oboraIieHns, BKIIOYArOIIyIO:

a) KOJIMYECTBA, XWMHUYECKHA COCTaB, WCIOJIb30BaHWE WIIM MPEANOIaraeMoe
WCTIIOJI30BaHME TaKOTO MaTepraia, He3aBHCHMO OT €r0 SIIEPHOTO WIIH HEeIIEPHOTO
WCITIOJIb30BaHMs, ISl KKAOTO MecTa HaxoxzaeHus B LleHTpanbHoadpHKaHCKOM
PecnyOnuke, B KOTOpOM Takoi Marepwan TMPUCYTCTBYET B KOJUYECTBAX,
MPEBBHIIAIOIINX JECATh METPHUUECKUX TOHH YpaHa /WK BaAllaTh METPUUICCKHUX
TOHH TOpHS, a JUId APYTUX MECT HaxXOXACHHsI C KOJIMYECTBaMU OoJiee OIHOM
METPUYECKOW TOHHBI - o0INee KoauvectBo Juis lleHTpanbHOappUKaHCKOMH
PecniyOnuku B 1lemom, ecnu 3TO oOOIIee KOJUYECTBO IMPEBBINIAET JIECATh
METpUYEeCKMX TOHH YypaHa WIH JBaANaTh METPHYECKHX TOHH TOPHS.
[IpenocraBneHue >Tod MHPOpManMKU He TpeOyeT BeACHHS MOAPOOHOrO yueTa
SIIEPHOTO MaTepuana,



vii)

viii)

b) KOJINYECTBa, XWMHMUYECKUUA COCTAaB W TNYHKT Ha3HAYEHUS KaXKJIOW HKCIOPTHOMH
nocraBku w3 lleHTpanbHoadpukaHckoi PecmyOnmukm Takoro martepuana Juis
KOHKPETHBIX HESIAEPHBIX LIeJeH B KOJIMYECTBAX, MPEBBIIAIOIINX:

1) JECSITh METPUUECKUX TOHH YpaHa, WK JJI IOCIEA0BATEIbHBIX 3KCIIOPTHBIX
MOCTaBOK ypaHa u3 lleHtpanbHoadprkanckoi PecryOnuKy B OHO U TO Ke
roCyJ1apcTBO, KaxKJasg M3 KOTOPBIX MEHEE HECATH METPUYECKUX TOHH, HO
CyMMa KOTOPBIX MPEBBIIIAET NECATh METPUUECKUX TOHH B TEUCHUE T'OJa;

2)  pmBaguaTh METPUYECKMX TOHH TOpHSA, WIM JUIS  I0CIEJOBATENIbHBIX
SKCIOPTHBIX TOCTaBOK Topusi u3 LleHTpanbHOoadpukaHckoi PecnyOmuku B
OHO M TO € TOCYJapCTBO, Kaxndas W3 KOTOPBIX MEHee [BaAllaTH
METPUYECKUX TOHH, HO CyMMa KOTOPBIX MPEBBIIIAET IBANATh METPHUECKUX
TOHH B TEYEHHE IOJ1a;

c) KOJIMYECTBAa, XMMUYECKHI COCTaB, MECTO HAXOXKJEHHUs B HAcTOsIIEe BpeMs U
WCTIOJIb30BaHUE WJIM TIPEAINONaraeMoe HCIOJIb30BaHUE KaKAOH HMMIIOPTHOM
nocraBkd B lleHTpanbHoadpukaHckyro PecmyOnuky Ttakoro wmarepuana Juis
KOHKPETHBIX HESIAEPHBIX LIeJeH B KOJIMYECTBAX, MPEBBIIAIOIINX:

1)  ;mecaTh METpUYECKHX TOHH ypaHa, WM IS TIOCIe0BATeIbHBIX UMIOPTHBIX
moctaBok ypana B llentpampHoadpukanckyio PecmyOmmky, kaxmas u3
KOTOPBIX MEHEE JECITH METPUUECKHX TOHH, HO CYMMa KOTOPBIX MPEBHINIACT
JIeCSITh METPUIECKIX TOHH B TEUSHHE TOJIa;

2)  pmBaguaTh METPUYECKMX TOHH TOpHSA, WIM UL  IOCIEJOBaTENIbHBIX
MMIIOPTHBIX TIOCTaBOK Topus B LleHTpanbHOoadpukaHckylo PecrnyOmuky,
KaXaass M3 KOTOpPBIX MEHee JBalaTh METPUYECKHX TOHH, HO CyMMa
KOTOPBIX MPEBBIIIACT ABAALIATh METPUUECKUX TOHH B TEUCHHUE I'OJ1a;

MpH TOM TOHNMAaHWW, 4YTO TpeACTaBiIeHHe WHPOpPMAIMH O TakoOM MaTepHuale,
MpEeIHA3HAYCHHOM J[JI1 HESJCPHOrO HCIOJIB30BAHMS, IOCIE€ TOTO KaK OH JOCTUTHET
OKOHYATENLHOU (hOPMBI CBOETO HESJIEPHOTO HCIIOL30BaHUs, HE TpeOyeTcsl.

a) UHGOPMAIIMI0 OTHOCHTEIBHO KOJIMYECTB, BUAOB HCIIOJIB30BAaHHUA U MECT
HaXOKACHUS SIIEPHOTO MaTepraia, 0CBOOOKAEHHOTO OT TAPAHTHI B COOTBETCTBHH
co ctartbet 36 CornameHus o rapaHTusx;

b) WH(pOPMAITHIO OTHOCHTEIHLHO KOJIMUECTB (KOTOpas MOXKET UMETh (pOpMy OIIEHOK) U
BUJIOB HCIIOJIB30BaHHUA B KaXIOM MECTC HAXO0XKACHHA AACPHOIo0 Marcpuala,
OCBOOOXJICHHOTO OT TapaHTUH B COOTBETCTBUHU CO cTartbed 35 b) CornamieHus o
TapaHTUsX, HO €llIe He HAXOJIIErocss B OKOHUATENbHON (opMe Ui HEesICPHOro
WCTIOJIb30BaHMs, B KOJHYECTBAX, IMPEBBIMAIONINX YKa3aHHbIE B CTaThe 36
Cornamenust o rapantusix. IIpenocraBnenue 3Toil MH(pOpManmMu He Tpedyer
BEJICHUS MOJPOOHOrO yUeTa siICPHOro MaTepuana.

HNHpopmarmio 0THOCUTETHPHO MeCTa HaXOXKICHUS WU JalbHEHIIeH 00paboTKH OTXO0I0B
CpeIHero WM  BBICOKOTO  YpPOBHS  aKTHUBHOCTH,  COJEp)KaIllMX  IJIyTOHHA,
BBICOKOOOOTAIIEHHBIH ypaH MIM ypaH-233, B OTHOLICHWM KOTOPHIX NPUMEHEHHE
rapaHTHid OBLJIO MPEKPAIIeHO B COOTBETCTBUM cO cTaTheil 11 CornmamieHus o rapaHTHIX.
Jna uenn naHHOTO MyHKTa "HanpHeimias oOpa®oTka" He BKIIIOYAET MEepeyNaKoBKY
OTXOJIOB MWJIM UX JajpHeilllee KOHOUIMOHHPOBaHME, HE MpPEeayCMaTpUBAOIIEE
paszeneHus SIEMEHTOB, U1l XPaHCHHS WK 3aXOPOHCHHUS.

Crenyromyro  WHQOpPMAITMIO  OTHOCHUTEIHHO  COTJIACOBAaHHOTO  OOOpYIOBaHUA |
HEesIEPHOT0 MaTepuaia, nepedncieHnbix B [Ipunoxenun II:

a) M0 KaXOOH JKCIOpTHOM mocTtaBke U3 LleHTpanmbHOadpukanckoit PecmyOmmku
Takoro o00OpyZHOBaHUSA W MaTepuana: HICHTU(QHUKAIMA, KOJINYECTBO, MECTO
IIPEIIOIaraeéMoro HMCIOIb30BaHUA B TOCYyIapCTBE-NIOJIydaTeNe W JaTa WIA B
COOTBETCTBYIOIIUX CIIy4asX OKUJAeMas 4aTa SKCIOPTHOU ITOCTABKH;



b) 110 KOHKPETHOMY 3amnpocy ATEHTCTBa, MOATBepkAcHUE lleHTpansHoadpruKaHCKon
PecniyOnmxoit KakK HAMITOPTUPYIOLIUM rocyaapCcTBOM nH(pOopMaIuH,
MPEIOCTaBICHHONH ATEHTCTBY JPYIMM TOCYJapCTBOM B OTHOIICHHUH DKCIOPTA
Takoro o0opynoBaHus U MaTepuaia B llenTpanbHOoadpukanckyro PecyOmmky.

X) OO6mme 1IaHel Ha MPEACTOAINUN NECATUICTHUN IEepPUOJ, HMEIONINE OTHOIIECHHE K
Pa3BUTHIO SIACPHOTO TOIUIMBHOTO IMKJIA (BKIIOYAs IUIAHUPYEMBIE OTHOCSIIHECS K
SAJIEPHOMY TOITUTMBHOMY ITUKITY HAYYHO-HCCIIEIOBATEILCKUE U OIBITHO-KOHCTPYKTOPCKUE
paboThI), KOTAa OHU YTBEPXKICHBI COOTBETCTBYIOIIMMH KOMIICTCHTHBIMHA OpraHAMHU B
LlentpansHoadpukanckoii Pecryonuke.

[entpanpHoadpukanckas PecrnyOnuka mpuiaracT BcE pa3yMHbIC YCHIIUS, C TEM YTOOBI
MPETOCTAaBUTh ATEHTCTBY CIEAYIONIYIO HH()OPMAITHIO:

i) obmiee onmcaHre ¥ WHPOPMAIUIO, YKAa3bIBAIOIIYI0 MECTO MPOBEICHHS OTHOCAIINXCS K
SJIEPHOMY TOIUIMBHOMY LIMKJy Hay4YHO-HCCIIEN0BATENbCKUX U OMBITHO-KOHCTPYKTOPCKHUX
paboT, HEe CBsA3aHHBIX C SACPHBIM MaTepHallOM, KOTOpPbIEe KOHKPETHO OTHOCSITCSA K
00oralleHHUI0, epepadoTKe SIESPHOrO TOTUIMBA UM K 00pabOTKE OTXO0B CPEIAHErO MU
BBICOKOT'O YPOBHSI aKTHBHOCTH, COZICP>KAIlUX TUTyTOHHM, BBICOKOOOOTALICHHBIN ypaH Win
ypaH-233, ocymecTBiseMbIX Tne-mnoo B LleHTpanpHOadpukanckoit PecmyOnmuke, HO
KOTOpble HE (UHAHCHUPYIOTCA, HE MONYYMJIM KOHKPETHOI'O pa3pelleHus] WM He
KoHTponupytotcs LlenTpansHoadpprukanckoit PecriyOnukol Win HEe OCYIIECTBIAIOTCS OT
umenn llenTpanpHoadpukanckoir PeciyOonmku. [l nenn ganHOTO IMyHKTa "0OpaboTka”
OTXOZIOB CPEJHEr0 WM BBICOKOTO YPOBHS AKTUBHOCTH HE BKIIIOYAET MEPEYNaKOBKY
OTXOJIOB WJIM WX KOHJIUIIMOHUPOBAHHUE, HE MPEAyCMaTPUBAIOIIEE pa3/iesieH s JIEMEHTOB,
JUTSL XpaHEHUs MU 3aXOPOHEHHS.

ii) olmiee omucaHWe JEATENBHOCTH M CBEACGHUS O JIMIE WIW OpTaHH3allHH,
OCYIIECTBIAIONINX TaKyl0 JEATeIFHOCTh B OINPEACICHHBIX ATEHTCTBOM MeECTax
HAXOXKIICHUS 3a TpejesiaMU IUIOIIAKUA, KOTOphIC, M0 MHEHHIO ATCHTCTBA, MOTJIH ObI
(YHKIIMOHAIEHO OBITH CBSI3aHBI C JIEATEIILHOCTHIO Ha ATOHW Turomazke. [IpemocraBienue
TakoW WH(OPMAITUN SBIACTCA IMPEIMETOM KOHKpPETHOro 3ampoca AreHtcTBa. OHa
MIPETOCTABISETCS B KOHCYJBTAIUN C ATEHTCTBOM U CBOEBPEMEHHO.

ITo 3ampocy ArenrctBa lLlenTpanbHoadpukanckas PecrmyOnuka gaeT yYTOYHEHHS WU
pasbACHEeHHS JII000H NH(pOpMAaITH, IPEIOCTABICHHONH B COOTBETCTBUU C HACTOSIICH CTaTheH, B
TOH CTENEHU, B KOTOPOH 3TO UMEET OTHOLIEHUE K LIEJIM FapaHTHH.

Cratpa 3

LenTpanpHoadpukanckas PecyOmuka npenocraBnsieT AreHTCTBY B TeueHue 180 mqHeid mocie
BCTYIUIEHMsI B cuiy Hacrosuiero Ilporokona uHOpMaiuio, O KOTOPOM TOBOPHUICA B
cratke 2.a.1), iii), iv), v), vi) a), vii) ¥ X) 1 B cTarbe 2.b.1).

LenTpanpHoadpukanckas PecnyOmmka mpenocraBisier AreHTCTBY a0 15 Mas KakIoro roja
OOHOBIIEHHYI0 WH(OpPMAINIO, O KOTOPOH TOBOPHUTCA B IIYHKTE a. BBINIE, 3a MEPHO,
OXBAaTHIBAIOIIMI MpPENIIECTBYIOIIMNA KalleHIapHbld roA. Ecinu paHee mnpenocTaBieHHas
uHpopMaIms ocranack 0e3 u3meHenuit, l{entpanpHoadprukanckas PecnyOnuka yBemomisieTr 00
3TOM.

LentpansHoadpukanckas PecryOnnka npenoctaBisieT ATeHTCTBY 10 15 Masi Kaxaoro ronua
WHQOpMaIMIO, ONpeAeIeHHYl0 B craThe 2.a.vi) b) M c), 3a TepHOd, OXBaTHIBAIOIINN
MPEIIIECTBYIOIINI KaJIeHIapHbII rof.

LenTpanpHoadpukanckas  PecryOmmka — eKEKBapTalbHO — MPEAOCTABISECT  ATEHTCTBY
nHGOpPMAIIHIO, OMPEICIICHHYI B CTaThe 2.a.1X) a). OTta uHOOpPMALUsS NPEJOCTaBIISCTCS B
TEUYCHUE IIECTUICCATH JTHEH T0CIIe OKOHYaHHSI KaKOro KBapTaa.

LentpanpHoadpukanckas  PecryOnmmka — mpemoctaBisier  ATEHTCTBY — WH(MOpMAIIHIO,
OmpesIeNIiCHHYIO B cTaThe 2.a.viil), 3a 180 mHel 10 ocyliecTBICHUs NanbHeimed o0paboTku, u
mo 15 mas kaxmoro roaa wHGOpPMANU0 00 W3MEHEHHSX MECT HaXOXKJICHUs 3a MEpPHOo,
OXBATBIBAKOIIUI MPE/IICCTBYIOINI KaleHIapHbII o/,



LenTpanpHoadpukanckas PecrryOmrka M ATEHTCTBO JOTOBAapHBAIOTCS O BPEMEHH W YacTOTE
NpeaoCcTaBIeHUs] HH)OpPMAIINH, OTIpEIeICHHOH B cTaThe 2.a.1i).

LentpanbHoadpukanckas  PecryOnumka — mpegoctaBnsier  AreHTCTBY — MH(OpMAIHIO,
OTIpEICNICHHYIO B cTaThe 2.a.iX) b), B TeueHHEe MIECTUACCATH THEW Mmociie MOCTYIUICHHS 3aIpoca
OT ATEHTCTBA.

JONOJHUTEJIbHBIN JOCTYII

Cratpa 4

HI/DKecnez[onmee MNPUMCHACTCA B CBA3U C OCYLICCTBJICHHUCM JOIIOJIHHUTCIBHOTO AOCTYyIla B

COOTBETCTBHUHU CO cTaThel 5 HacTosiero [Iporokona:

a.

ATCHTCTBO HE CTaBUT e MEXaHUCTUYCCKU WU CUCTEMATUYCCKU MIPOBEPATH I/IH(I)OpMaLII/IIO, 0
KOTOpOﬁ TOBOPUTCA B CTAThHC 2, OJJHAaKO ATEHTCTBO UMEET HAOCTYII K:

1) MO000MYy MECTY HaXOXKICHHA, O KOTOPOM TOBOPHUTCS B CTaThe 5.a.1) WM 1i), Ha
BBIOOPOYHOI OCHOBE C ILIE€TIbI0 00ECIeUeHUs! YBEPEHHOCTH B OTCYTCTBHM HE3asBIIEHHBIX
SJIEPHOTO MaTepHaia u JesITeIbHOCTH;

i)  JI000MYy MECTy HaxOXXIEHHS, O KOTOPOM TOBOPUTCA B cTaThe 5.b. miam c., B MeIx
pellleHus] BOIMPOCA, CBSI3aHHOTO C MPABHJIBHOCTBIO W TOJHOTOW HWH(pOpMAIIVH,
MPEIOCTaBJICHHONH B COOTBETCTBHM CO CTaThel 2 WIM B LENSIX YCTpaHCHUS
HECOOTBETCTBUS, CBA3aHHOTO C ATOM WHpOPMAITUCH;

iii)  Tr000MY MECTY HaXOXICHHs, 0 KOTOPOM TOBOPHTCS B CTaThe 5.a.iii) B TOH CTEIeHU, B
KOTOpPOW A3TO HEO0OXOAUMO ATEHTCTBY JJs TOJTBEPXKACHUS JUIA LEJICH TrapaHTUil
3asBnenus llenTpansHoadpukaHckol PecnyOnnMkn O cTaryce YCTAaHOBKH WIIM MECTa
HaXOXKJICHUS BHE YCTAHOBOK, IJIe paHee OOBIYHO MCIONBh30BAaJICS SACPHBIN MaTepual, Kak
CHATBIX C OKCILTyaTalluu.

1) 3a UCKIIOYEHHWEM CIy4aeB, YKa3aHHBIX B MYHKTE 1i) HIDKE, ATEHTCTBO HAaNpaBiseT
LlenTpansHoadprukaHckoil PecryOnuke mpeaBapuTeNIbHOE YBEIOMIICHHE O JOCTYIIE TIO
KpaitHeii Mepe 3a 24 Jaca;

ii) B OTHOIIICHWHU JIOCTyIa K JIIOOOMY MECTy Ha IUIOIIAJKe, KOTOPBIM 3ampaiimBaeTcs B
COUETAaHWH C TMOCEHEHUSIMH JUIsl TPOBEPKH HH(MOPMAIMU O KOHCTPYKIUU WIH C
MHCIEKIHUAMH IS CIEIUAJbHBIX Iedeid MIM OOBIYHBIMH HMHCIEKIHMSIMHM Ha DJTOH
IJIOMIAAKE, CPOK IPEeIBAPUTEIHHOTO YBEIOMJICHHS, €CIM ATEHTCTBO oOOpariaeTcs ¢
3ammpocoM 00 ITOM, COCTABIISIET, IO KpaifHe# Mepe, [Ba 4aca, 0JTHAKO B UCKITFOUUATEINBHBIX
00CTOSATENHCTBAX, MOYKET COCTABUTH MEHEE JIBYX YaCOB.

HpeZ[BapI/ITeJILHOG YBCAOMJICHUEC HAIIPABJIACTCA B NHUCBMCHHOM BHIAC M B HCM KOHKPETHO
YKa3bIBalOTCA NPUYMUHBI JOCTYyIAa U ACATCIIBHOCTH, KOTOpAasA AOJI’KHA OBITh OCYHICCTBJICHA BO
BpEMs TaKOTO JOCTYyIIa.

B ciydae Bompoca Wi HECOOTBETCTBHS ATEHTCTBO IpemocTaBisieT LlenTpamsHoadpuKkaHCKOH
PecnyOnrke BO3MOXKHOCTD JIaTh Pa3bICHEHUE U CIIOCOOCTBOBATh PEUICHHUIO ATOTO BOMPOCA WU
YCTpAaHEHHIO JTOTO HECOOTBETCTBHs. Takas BO3MOXXHOCTH OyAeT TMPEeIOoCTaBIATHCS [0
HaIpaBJIeHUs 3ampoca O JOCTyIe, eClId TOJIbKO ATEHTCTBO HE COYTEeT, YTO 3aJep)KKa B
MPEeIOCTaBICHUN JTOCTyTa, BO3MOXKHO, HaHECeT ymepO LenH, ¢ KOTOPOH 3ampaiinBaeTcs 3TOT
nmoctyn. B mo0oM citydae ATEHTCTBO He JieflaeT KaKUX-JIM0O BBIBOJIOB B OTHOIICHHU BOMIPOCA
WM HECOOTBETCTBUSA J0 TeX Iop, moka llenTpampHoadpukanckoir Pecmybmuke He Oymer
MpeocTaBIeHa Takasi BO3MOXKHOCTb.

Ecnu ¢ LientpanbsHoadprkanckoit PecryOnukoii He JOCTUTHYTO HHOM JOTOBOPEHHOCTH, JOCTYI
OCYILECTBIISIETCS TOJIBKO B TEUCHHE OOBIYHOTO PabOvero AHS.

LentpanpHoadppukanckas PecrmyOnmka wnMeeT mNpaBO Ha CONPOBOXKIACHHE WHCIIEKTOPOB
ATeHTCTBa BO BpeMs JOCTyna npejacraBurersiMu LleHTpansHoadpukanckoi PecnyOmuku mpu
YCIIOBUH, YTO 3TO HE 3aJEpKUBAET BHIMIOJIHEHUE HHCIIEKTOPaMU CBOMX (DYHKIMHA WIH WHBIM
00pa3oM He MPENSATCTBYET STOMY.



Cratbs 5
LentpansHoadpukanckas PecryOinka npegocrasisieT ATEHTCTBY AOCTY K:
1) Mr000My MECTy Ha TUIOLIAIKE;

i)  Jr00OMy MecTy HaxoXJIeHus, onpeneneHHomy LlenTpanpHOoadprkanckoit Pecmybmmkoit B
COOTBETCTBHH CO CTaThel 2.a.V)-Viii);

iii)  mMOOOH CHATOM C OSKCIUTyaTalMd YCTAaHOBKE WIJIM CHATOMY C DOKCIUTyaTallud MeECTy
Hax0XKJCHUS BHE YCTAHOBOK, I paHee 0OBIYHO MCIOJIB30BAIICS SICPHBIH MaTeprall.

Mo00My MeCTy HaXOXKICHHs, ompenencHHoMYy lleHTpansHoadprukanckoi PecmyOmukoit B
COOTBETCTBHHM CO CTaTheil 2.a.1), craTheld 2.a.iv), crarbel 2.a.ix) b) wnm crarbeit 2.b., ToMUMO
T€X, O KOTOPBIX TOBOPUTCS B TIYHKTE a.1) BHIIe, MpPH YCJIOBHUH, UYTO, €CIH
LenTpanpHoadpukanckas PecrmyOnrka He UMEET BO3MOKHOCTH MPEAOCTABUTH TaKOH TOCTYIL,
IlenTpanpHoadpukanckas  PecnyOnuka  mpuiaaraeT  Bce  pa3syMHbIC — YCHIHMS IS
He3aMeUINTEILHOTO YAOBIECTBOPEHHUS TPeOOBaHUH ATEHTCTBA C MOMOIBIO HHBIX CPEICTB.

M000My MECTY HaXOXKICHHUS, ONpeNeIeHHOMY ATCHTCTBOM, IOMUMO T€X MECT HAXOXICHHS, O
KOTOPBIX TOBOPUTCS B IYHKTax a. M b. BBIIIE, B IENsAX O0TOOpa Mpod OKpyKaromied cpeasl B
KOHKPETHOM MeECTe HaxOXIEHHs TIpH YCIOBHHM, 4YTO, eciau lLleHTpanbHoadpukaHcKas
PecniyOnuka He MMeeT BO3MOXKHOCTH HPEAOCTaBUTH Takoil goctyn, LleHTpanbHoadpukaHcKas
PecniyOnuka mnpuiaraer Bce pasyMHbBIE YCHIMA Ui HE3aMEIJIUTEIBHOIO YAOBJIETBOPEHUS
TpeOOoBaHM ATEHTCTBA B IMIPHUIICKAIINX MECTaX HAXOXKIICHHS WU C IOMOIIBIO HHBIX CPEJICTB.

Cratpsa 6
[Ipu ocymmecTBIIeHNH CTATHH 5 ATEHTCTBO MOXET BBITOTHATH CIICTYIOIINE BUIBI NI TCILHOCTH:

B oTHomIEHHH JOCTYyIa B COOTBETCTBHM CO CTaThel 5.a.1) WM iii): BU3yajdbHOE HAOJIIOJCHUE,
0TOOp MPoO OKpYXkKAIOLIEH CPeAbl; UCIIOIB30BaHUE YCTPOUCTB Uil OOHAPY)KEHUSI U U3MEPEHUS
paauanuu; ornevaTbiBaHWE W TMPUMEHEHHE APYTUX HUIACHTU(MUIUPYIONINX U YKa3bIBAIOIINX Ha
BMEIIATEIHCTBO YCTPOWUCTB, OMPEAEICHHBIX B J[OTIOMHUTENBHBIX MONIOKEHUAX; ¥ TIPUMEHEHHE
Ipyrux OOBEKTHUBHBIX MEp, TEXHUYECKasl OCYIIECTBUMOCTh KOTOPBIX ObLIA MOATBEPKICHA H
WCTIOJh30BaHUE KOTOPBIX ObUIO corimacoBano CoBeToM ympaBisiomux (B JalbHEHIIEM
nMmeHyeMbiM  "CoBeroM") W mocie  KOHCYJbTalMA  MEXAy  ATCHTCTBOM U
LlentpansHoadpukanckoii PecryOomukon.

B oTHOmeHnN ocTyna B COOTBETCTBHH CO CTaThei 5.a.11): BU3yaibHOE HaONIOIeHHE; TIOACYET
YYETHBIX €AMHHIl SAJEpHOr0 MaTepuana; Hepaspyllarllue H3MEpeHus U OoTOop IMpoo;
UCIIOJIb30BAaHNUE YCTPOWCTB Il OOHApy)KEHUs] W HM3MEPEHUS palualii; H3Y4YeHUE YUYETHBIX
JOKYMEHTOB, KacalOLIMXCsl KOJMYECTBA, MPOUCXOKACHUS M pa3MelleHHs Marepuana; oToop
npo0® OKpyXaromied Ccpedpl; M NPUMEHEHHE [pYrHX OOBEKTHUBHBIX MeEp, TEXHHYECKas
OCYILIECTBUMOCTh KOTOPBIX ObLIA IOATBEPKACHA U UCIIONb30BaHUE KOTOPHIX OBIJIO COITIAaCOBAaHO
CoBeToM ® Tocie KOHCYJNbTalMid MexAy AreHTcTBoM U lleHTpanbHOapuKaHCKON
PecnyOnukoi.

B oTHOMmIEHNM TOCTyMa B COOTBETCTBHHM CO CTaThel 5.b.: BH3yalbHOE HAOIIIOIeHHE; OTOOp TTPo0
OKpYy KaroIlel cpelbl; UCTIOIb30BAHUE YCTPOICTB Al OOHApYKEHHSI M M3MEPEHUs pajfalluy;
M3y4eHNE KaCaIOUINXCs TapaHTHH NMPOU3BOJCTBEHHBIX U OTTPY304HBIX YUETHBIX JOKYMEHTOB; U
NPUMEHEHHE IPYTUX OOBEKTHBHBIX MeEp, TEXHHYECKas OCYLIECTBUMOCTb KOTOPBHIX OblIa
MOJITBEP>KCHA U UCIIONb30BaHNE KOTOPHIX OBIO cornacoBaHo COBETOM U MOCHE KOHCYIbTallUN
Mexay AreHtcTBoM u LleHTpansHoadpukanckoi PecryGnnkoid.

B oTHOmeHN# KoCTymna B COOTBETCTBHH CO CTaThel 5.C.: 0TOOp Mpod OKpysKarowweil cpeapl U B
ClIydae, €CIIM pe3yibTaThl HE MO3BOJAIOT PEHIMTh BONPOC MM YCTPAaHUTh HECOOTBETCTBHE B
MeCTe HaxOXICHUS, OIpPEICICHHOM ATEHTCTBOM B COOTBETCTBHHM CO CTaThel S.c.,
UCIIOJIb30BAaHUE B 3TOM MECTE€ HAaXOKACHUS BHU3YalIbHOTO HAOJIONEHHS, YCTPOMCTB i
OoOHapyXeHHsT M M3MEpPEeHUs pajualid W [PUMEHCHHE 110 COIVIACOBAHHMIO MEXKAY
Lentpanbroadpukanckoli PecryOinkoii 1 ATEHTCTBOM JIPYyTUX 0OBEKTUBHBIX MEp.



Cratps 7

a. ITo mpocwbe IlenTpampHOoadpukanckor Pecryomuku ArentctBo u lleHTpanbHOadpukaHckas
Pecniy0Onuka nOoroBapuBalOTCS B OTHOIIEHHWH PETYJIHPYEMOTO JOCTyIa B paMKaxX HacTOSILIEro
[IpoTokona ¢ 1eapI0 NPeA0TBPAIEHHU PACKPBITHS YYBCTBUTEIBHON C TOYKU 3PEHUS SACPHOTO
pacrpocTpaHeHusi MH(GOPMAILIUH, BBITIONHEHHUS TPEeOOBaHHMIA OE30MACHOCTH WM (HUIUUCCKOU
3alIUTHl WIH C LENbI0 00eCTeueHHs 3allUThl HAXOMASIICHCS B YaCTHOW COOCTBEHHOCTH HITU
KOMMEpPYECKH UyBCTBUTENbHOW WH(popManuu. Takue IOTOBOPEHHOCTH HE TPEMATCTBYIOT
ATEHTCTBY OCYIIECTBIIATh JCATEIBHOCTh, KOTOpPas SIBIACTCS HEOOXOAMMOW sl oOecreueHus
yOeMTENILHOW YBEPEHHOCTH B OTCYTCTBUHM HE3asBICHHBIX SJIEPHOTO Marepuala H
JIESITENIBHOCTU B COOTBETCTBYIOIIEM MECTE HaXOKACHUS, BKIIIOYAs PelIeHUE JII000ro BOIpoca,
OTHOCSIIETOCs K MPAaBUIBLHOCTH | MOJIHOTE WH(GOPMAIIMH, O KOTOPOU TOBOPUTCS B CTAThE 2, WU
yCTpaHEHHE HECOOTBETCTBUS, OTHOCAIIECTOCS K 3TON HH(OpMAIIUH.

b. LlentpansHoadpukanckas PecrmyOianka MOKET mpH NpeAOCTaBICHUH MH(POPMALUHU, O KOTOPOH
TOBOPUTCA B cTaTbe 2, MH(GOPMUPOBATH ATEHTCTBO O MECTax Ha IUIOLIAJKE WJIH B MeECTe
HAXO0XKJIEHHsI, Ha KOTOPBIX MOKET MPUMEHSThCA PETYIUPYEMBIN TOCTYII.

c. Jo BcTymieHus B CHIy  JIOOBIX  HEOOXOMUMBIX  JIOTIOMHUTENBHBIX  TOJOKCHUU
IenTpanpHoadpukanckas PecnyOnrka MOXeET NpUOCTHYTH K PETYJIMPOBAHUIO JIOCTyHa B
COOTBETCTBHH C TIOJIOKECHHUSIMH ITYHKTA a. BHIIIIE.

Cratbsa 8

3. Huuto B Hacrosmem Ilporoxone He mnpenstctByeT LleHTpansHoadprukaHCKON
PecnyOnuke mpenocTaBisiTh ATEHTCTBY AOCTYN K MecTaM HAaxXOXKICHHS B JOMOJHEHHE K TEM, O
KOTOPBIX TOBOPUTCS B CTaThsX 5 W 9, WIM MPOCUTH ATEHTCTBO O IMPOBEICHUU AEATEIHHOCTH IO
MIPOBEPKE B KOHKPETHOM MECTE HaXOXAECHUA. ATEHTCTBO HE3aMeUINTEIbHO MIPUJIaraeT BCce pa3yMHbIE
YCHUIIHA AJ1S1 OCYLIECTBIICHUSI JEHCTBUIM B COOTBETCTBHU C TaKOH MPOCHOOIA.

Cratpa 9

lenTpanpHoadpukanckas PecnyOnuka mnpenoctaBiser AreHTCTBY JOCTyH K MecTaM
HaXOXKJICHHS, ONpeAeNICHHBIM ATEHTCTBOM Ui 0TOOpa mMpoO OKpyKaromield cpeisl Ha OOIIMpPHOM
TEPPUTOPHH, TIPH YCIOBUH, 4TO eciu llenTpansHoadprkanckas PecrryObnnka HE MMeeT BO3SMOXHOCTH
MPEI0CTaBUTh Tako# moctym, To LleHTpanpHoadpukaHckas PecnyOnmka npuiaraeT Bce pa3yMHBIC
YCUIIUSL JJI yIOBJIETBOPEHUS TpeOOBaHWI ATEHTCTBA B allbTEPHATHBHBIX MECTaX HAXOXKICHUS.
ATEHTCTBO HE 3alpalimBacT TaKOW JOCTYH IO TEX IOp, MOKa OTOOp Mpold OKpy’Karomel cpeasl Ha
OOIIMPHONW TEPPUTOPHH U TPOIECAYPHBIE MEPHI I €ro MpoBeAcHUS He 0100peHbl CoBeTOM U HE
MIPOBECHBI KOHCYJIbTAIlMH Mex 1y AreHTcTBOM U LleHTpanpHOoadpukaHckol PecryOnukoi.

Cratba 10
ArenrtctBo unopmupyer LlenrpansHoadpukanckyro Peciyomuky o:

a. JlesTrenpHOCTH, OCYIIECTBICHHON B paMKax HacTosmero [IpoTokona, BKIrOYas MeATEI-HOCTD B
OTHOIIICHUY JHOOBIX BOIPOCOB HJIM HECOOTBETCTBUM, KOTOPhIE ATEHTCTBO JIOBEJIO JI0 CBEICHUS
LenTpanpHoadpukanckoi Pecrry0Oimky, B ipeenax MIeCTUASCATH THEH Mocie OCyIIeCTBICHUS
ATEHTCTBOM 3TOH NEATCIHHOCTH.

b. PesynpraTax nesTeNbHOCTA B OTHOLIEHHWH JIFOOBIX BOMPOCOB WIIM HECOOTBETCTBHIA, KOTOPHIC
AreHTCTBO 10Beno 10 cBenacHus lleHTpanbHOadpukaHckoit PecnyOnuku, 1Mo BO3MOXHOCTH
CKOpee, HO B JIIOOOM cilyyae B TEUCHHME TPUALATH JTHEH MOCHE MONYYeHUsS ATSHTCTBOM 3THX
pe3yabTaTOB.

c. BriBosax, KOTOpbIE OHO CHENal0 B pe3yjibTaTe CBOCH NEATENHHOCTH B COOTBETCTBHU C
HacrosmuM [IpoTokomoM. Takue BEIBOIBI TPEIOCTABIISIOTCS €KETOTHO.



HA3BHAYEHUE UHCHHEKTOPOB ATEHTCTBA
Cratps 11

a. 1) I'enepanpublii  mupekTop yBemomursieT lleHTpanbHoadpukanckyro Pecnmybmuky o0
yTBepxaeHnr COBETOM JII000TO TOJDKHOCTHOTO JIMIA ATEHTCTBA B KAUECTBE MHCIIEKTOPA
no rapantusiM. Ecim LenTpansHoadprukanckas PecryOnnka He nsBemniaeT ['eHepaibHOTO
JUPEKTOpa O CBOEM OTKJIOHEHHH TAaKOTO JOJDKHOCTHOTO JIMIA KaK HMHCIIEKTOpa IS
LlenTpansHoadpukanck PecrmyOnukn B TedeHHME TpeX MECSIEB MOCIE TONyYCHUS
yBeoMiIeHHs 00 yTBepkaeHnH CoBeTOM, HWHCIEKTOP, O KOTOPOM TaKHM OOpa3oM
yBenomiena LlentpanpHoadpukanckas PecnmyOnuka, cumTaeTcs Ha3HaYeHHBIM B
LlenTpansHoadpukaHckyto PecmyOmuky;

i)  T'eHepanbHBI AHPEKTOp, AEUCTBYS B OTBeT Ha mpockOy lLleHTpanpHOAdpHKaHCKON
PecriyOnmkn w10 COOCTBEHHOH WHHITMATHBE, HE3aMEMIUTEIRHO HWHPOPMHUPYET
LenTpanpHoadpukaHckyto PecryOnuky 00 OT3bIBE HA3HAYCHUS JIIOOOTO JTOJHKHOCTHOT'O
JHna B KauecTBe MHCIeKTopa A LlenTpansHoadpukanckoii PecyOimkw.

b. VYBegoMmieHHe, O KOTOPOM TOBOPUTCS B IIyHKTE€ a. BBIIIE, CUUTAeTCd MOJyYEHHBIM
LenTpanpHoadpukanckoii PecnyOnmkolt depe3 cemb [HEH TMoOcie AaTbl HANpaBJICHUS
AreHnTcTBOM Takoro yBeaomieHUs lleHTtpanpHoadpukaHckoit PecmyOnmke  3akasHOU
KOPPECIIOHACHIUEN.

BU3bI
Cratps 12

LenTpanpHoadpukanckas Pecrybiika B TeUSHHE OJTHOTO MecCsIIa Tociie TIOydeHus 3ampoca o0
9TOM B Cilydae HEOOXOJMMOCTH MPEIOCTABISIET YKAa3aHHOMY B TaKOM 3ampoce Ha3HAYCHHOMY
MHCIIEKTOPY COOTBETCTBYIOIILYI0 MHOTOKDAaTHYIO BBE3IHYIO/BBIC3IHYIO /MM TPaH3UTHYIO BH3HI,
KOTOpble TpeOyroTcs sl OOeCHedeHHsT WHCIEKTOPY BO3MOXKHOCTH Bhe3la M MpeObIBaHWS Ha
teppuropun LeHTpansHoadprukaHckol PecryOnuku B Lensx BBIIOJIHEHUs ero/ee QyHKIui. JIroOble
3aMpolleHHbIE BU3bI ACHCTBUTENBHBI B TEUCHHE HE MEHEe OJHOTO roja W B ciIydae HeoOXOAMMOCTH
BO30OHOBJIIIOTCST B TEYCHUE TEpPHOAA HA3HAUCHHs HMHCIEKTOpa B IlleHTpanbHOAQPUKAHCKYIO
PecrryGnuky.

JOINOJHUTEJIBHBIE ITOJOXEHMUSI
Cratbs 13

a. B tex cimyuasx, korga LlenrpansHoadpukanckas PecnyOnuka ninn ATeHTCTBO YKa3bIBalOT Ha
HEOOXOOUMOCTh ONPEAEIUTh B JIONOTHUTENBHBIX IIOJIOKEHUSX, KaKUM 00pa3oM cieryer
NPUMEHATh MEpbl, W3JI0KEeHHble B HacrosmieMm [lporokone, IlenTpansHoadprkaHnckas
PeciyOnyka W ATEHTCTBO COTJIACOBBIBAIOT Takhe J(OMONHUTENbHBIE MONOXKEHUS B TCUCHHE
JIEBSHOCTa JHEW MOCie BCTYIUIEHUS B CHITy HacTosmero IIpoTrokomna mim, B Tex Cilydasx, KOTAa
yKa3zaHHe Ha He0OXOIUMOCTh TaKuX JIOTIOTHUTENBHBIX MOJI0KEHUH AaeTCs TIOCIIE BCTYIUICHHS B
cuty Hacrosero [IpoTokona, - B TeueHUe 1€BIHOCTA JHEH Mocie JaThl TAKOTO yKa3aHUsl.

b. Jlo BcTymieHus: B CHITy JIFOOBIX HEOOXOAUMBIX JIOTIOTHUTENHHBIX MOOXKEHUI ATEHTCTBO UMEET
MPaBO MPUMEHSITH MEPHI, U3I0KEHHBIE B HacTosmIeM [IpoTokore.

CUCTEMBI CBA3N
Cratbs 14

a. IenTpanpHoadpukanckas PecnyOinka naeT pasperieHne ATEHTCTBY CBOOOJHO HCIIOJIBb30BaTh
JUISE  CITy’)KEOHBIX ~ IIeJIeH  CHUCTeMBI  CBS3M  MEXKIY HMHCIEKTOpaMU  ATCHTCTBA B
LenTpanpaoadpukanckoir PecrryOmmke u LleHTpadpbHBIME YIPESKACHUSIMH ATEHTCTBA W/WITH
PernonanbHpIMH 6}Op0, BKJIIO4asa I1epeaadyy B HCABTOHOMHOM HWJIM ABTOHOMHOM PECXHUME
nHGOPMAIINH, TOCTYNAIOIICH OT YCTPONUCTB, YCTAHOBICHHBIX ATEHTCTBOM B LIENISIX COXPAHCHUS
W/WHA HaOIIOJISHNS VITH U3MEPEHUs, U 00eCIeunBaeT 3alIUTy TaKOW CBSA3H. ATEHTCTBO IIOCIIS



KoHCymbpTanmumii ¢ LleHTpambHOadpukanckoil PecrmyOnmmkod wWMeeT TMpaBO HCIIOIH30BATh
YCTAaHOBJICHHBIC Ha MCXKAYHApPOJHOM YPOBHE CHUCTEMEI Hp;IMOfI CBs3U, BKJIIOYas CITYTHUKOBBIC
CUCTEMBl W JpYTHe BUIbl NalbHEW CBSI3U, HE HCIONb3yeMble B lleHTpanpHOadpuKaHCKOU
Pecriyommuke. Ilo mpocwsbe LlenTpambHOadpukaHckol PecrmyOmukm wiam  ATEHTCTBA
MOAPOOHOCTH, KAaCAIONIUECs OCYIIECTBICHUS JTOr0 IyHKTa B OTHOIICHWW TIEpelavd B
HEAaBTOHOMHOM HJIM aBTOHOMHOM PEXHME WH(pOPMAIMH, MMOCTYMAIONICH OT YCTaHOBJICHHBIX
ATEHTCTBOM YCTPOWMCTB COXpaHEHHUS W/WIM HAONIOJSHUS WM W3MEPEHHS, OINPENCISIIOTCS B
J1OTIOTHUTENNBHBIX TTOJIOXKEHHSX.

[Ipn ycTaHOBIEHUH CBSI3HM M Iepenade MH(GOPMAIUH, KaK 3TO MPEeTycMaTpUBAETCs B IyHKTE a.
BBIIIIE, HaIeXKamuM o0pa3oM VYHTHIBACTCI HEOOXOMUMOCTh OOECIICUEHHUs  3aIUThHI
WHQOPMaINH, SBISIOUIEHCS O0BEKTOM COOCTBEHHOCTH, HJIM KOMMEPYECKH UyBCTBHUTEIBLHON
uHopmManu WM TOM WHpOpMAaLMM O KOHCTPYKIHMH, KoTopyto lleHTpanpHOadpukaHckas
PecnyOnuka cuntaer 0co060 4yBCTBUTEIHHOM.

SAIIIUTA KOHdWIIIEHHHA.JIbHOfI HUH®OPMAILIUA
Crartpg 15

ATEHTCTBO HOJJEPKUBAET CTPOTHHA pexuM obecrieueHus 3P PEeKTUBHON 3alUTHI OT PACKPBITHS
KOMMEPUYECKHIX, TEXHOJIOTUIECKUX U MPOMBIIIIEHHBIX CEKPETOB U APYroii KOHPUICHINAIEHON
WHQOPMAINH, KOTOPBIE CTAHOBATCSI €My M3BECTHBIMH, BKIIIOYAs TAKYI0 HH(POPMAIIUIO, KOTOpas
CTaHOBHTCS U3BECTHON ATEHTCTBY B X0OJI€ OCyIIeCTBIeHHU HacTosmero [Iporokona.

PC)KI/IM, O KOTOpOM TIOBOPUTCA B IIYHKTC a. BbIIIC, BKJIKOYAC€T, B YAaCTHOCTH, IIOJIOKCHMHA,
OTHOCAIIUECS K:

1) oOIIMM TIPUHIIMTIAM U CBSI3aHHBIM C HUMH MepaM 10 OOpaIleHnI0 ¢ KOH(QUACHINATHHON
nHopMaIuei;

il)  ycJoBUAM HaiiMa mepcoHaja, KacaroluMcs 3aluThl KOHQUACHIHNAIbHON HHPOPMaLUH;

iiil) mpoumemypam B  ClydyasX HapymeHHH WM  TpEANojiaraeMblX  HapylmIeHUH
KOH(HICHINATEHOCTH.

PC)KI/IM, O KOTOpOM TOBOPUTCA B IIYHKTC a. BbBIIIC, YTBCPKIAACTCA W MNCPUOANYCCKHU
paccMaTpuBaCTCA Coserom.

IIPUJIOXKEHUSA
Cratbs 16

IIpunoxenuss k HacrosmeMmy IIpoTokomy SBIAIOTCS €ro HEOThEMJIEMOM YacThio. 3a
HCKIIIOUCHUEM LieJiel BHeceHus mnompaBok B Ilpunoxkenusa, tepmun "lIpoTokon", kak oOH
YHOTpeOsIeTCsl B HACTOSIIEM JOKyMeHTe, o3HayaeT IIporokon u [Ipunoxenns, BMeCTe B3SIThIE.

B nepeueHb BUJOB AEATENBHOCTH, yKa3aHHBIX B Ilpunoxenun I, u nepeyens o0opynoBaHus U
MaTepuana, ykasaHHbIX B [Ipmnoxenuu I, CoBeToM MOryT BHOCHTBCS TMIONPABKH IIO
pexoMeHnanuu co3nanHoi CoBeToM paboueil TPyMIBI SKCIEPTOB OTKPHITOTO coctaBa. Jlrobas
TakKas MOINpaBKa BCTYNAET B CUIIY 4epe3 YEThIpe MecALa nocie ee npuHATHs COBETOM.

BCTYIIVIEHME B CHJ1Y
Cratbs 17

Hactosmuit  IlpoTtokon BeTymaeT B cuily IOcie  TMOANMCAHUS — NPEACTABUTENIAMU
LenTpanpHoadpukanck PecryOmuku n AreHTCTBA.

['eHepanbHBINA TUPEKTOP HE3aMEUIUTEIBHO UHPOPMHUPYET BCE TOCYAAPCTBA - YICHBI ATCHTCTBA
0 BCTyIUIEHUH HacTodmero [Iporokona B cuy.



OIIPEJAEJIEHUSA

Cratbs 18

Jns ueneit nacrosiero [Iporokona:

OTHocsMecs K sIGPHOMY  TOIUIMBHOMY  IIUKIY  HAYYHO-UCCIICAOBATEILCKHE U
OMBITHO-KOHCTPYKTOPCKHE PAabOThI O3HAYAIOT JESTEIbHOCTh, KOTOPas KOHKPETHO OTHOCHTCS K
000MY acIleKTy pa3paboTKH MpoIiecca Wik CHCTEMBI JIF0O0TO U3 CIIEAYIOIIETO:

- KOHBEPCHH SIICPHOTO MaTepHana,
- oboramieHus sIePHOro MaTepHana,
- M3TOTOBJICHUSI SIEPHOTO TOILINBA,
- PEaKTopoB,

- KPUTHYECKUX COOPOK,

- repepabOTKH SIEPHOTO TOILTHBA,

- 00paboTKku (HE BKIIOYas MEPEYNaKkOBKH MM KOHIWIMOHWUPOBAHHUS, HE
NpeayCcMaTpUBAIOIIET0 pa3eNIeHNs SJIEMEHTOB, ISl XpaHEHHUS MK 3aXOPOHEHHS])
OTXOJIOB CPEHEr0 MM BBICOKOTO YPOBHS aKTHBHOCTH, COJEP)KAIIUX ILTyTOHHH,
BBICOKOOOOTAIEHHBIA ypaH Wik ypaH-233,

HO HE BKIIOYAIOT ACATCIIBHOCTH, OTHOCAINYIOCA K TCOPECTUYCCKUM WJIN (bYHI[aMeHTaJ]LHI)IM
HAayY4YHbBIM HCCICAOBAHUAM HWJIM K HAYYHO-UCCJIICAOBATCILCKUM U OIBITHO-KOHCTPYKTOPCKUM
pa60TaM 110 ITPOMBIIIIIICHHBIM IIPUMCHCHUAM paauon30TOIIOB, MCIOUIIMHCKUM,
TUAPOJIOTMYCCKUM U CEIILCKOXO03SMCTBEHHBIM MIPUMCHCHUAM, H3YUCHHIO HOCJIGI[CTBI/IfI JJIA
310pOBbI U Opr)KaIOH.[CfI Cp€abl K IO YCOBEPIICHCTBOBAHUIO TEXHUYCCKOT'O O6CJ]y}KI/IBaHI/I$l.

[Inomanka 03Ha4YaeT TEPPUTOPHUIO, TPAHMLBI KOTOPOH ompeneneHs! LlenTpanbHoadpukaHcKoi
PecyOnukoit B COOTBETCTBYIOIIEH HH(POpMAnmMM O KOHCTPYKLHUHM YCTaHOBKHM, BKJIIOYast
OCTaHOBJICHHYIO YCTaHOBKY, a TaKK€ B COOTBETCTBYIOLICH MH(OpMAMK O MECTe HAXOXKICHUS
BHE YCTAHOBOK, I'Zle¢ OOBIYHO MCIOJB3YETCS SACPHBIM MaTepuan, BKIIOYas 3aKPBITOE MECTO
HaxOXK/ECHUsI BHE YCTAHOBOK, IJ€ OOBIYHO HCIOJIB30BAICSA SACPHBIM MaTepuan (KOTOpbIe
OrpaHUYMBAIOTCA MECTaAaMU HAXOXACHUA, TAC UMCIOTCA TOpsAYUC KaMCPbl UJIW OCYIICCTBIIAIACH
JeSITeNbHOCTD, CBSI3aHHAS C KOHBEPCHEH, oOoralleHreM, M3TOTOBJIICHHEM WM MepepadoTKon
tormea). Ilnomanka BKIOYaeT TaKKe BCE OOBEKTBI, COBMECTHO pa3MEIEHHBIE C
YOOMAHYTBIMU BBIIIC yCTaHOBKOﬁ HUJIn MECTOM HAXOXKACHHA, C LECJIBIO MPEAOCTABICHUA WIIA
WCIIOJIb30BAHUSl CYIIECTBEHHBIX CPEICTB OOECIEUeHUs, BKIIOYas: TOpsSYMe KaMepbl i
00paboTKH OOJIyYeHHBIX MAaTEPHajOB, HE COACP)KAIUMX SIIEPHBIH MaTepHaj;, YCTAHOBKH IS
00paboOTKH, XpaHEH!s U 3aXOPOHEHUS OTXOJIOB; a TAKXKe 3AaHUs, CBSI3aHHbBIE C COIJIACOBAHHON
JeSITENBHOCTRIO, omnpeaeneHHor LleHTpanpHoappukaHckoi PecryOiaukoil B COOTBETCTBUU CO
cTaThel 2.a.1v) BBIIIIE.

Cusras ¢ OKCIUTyaTalli YCTAHOBKA WJIM CHATOC C OJOKCILUTyaTallMh MCECTO HAXOXKICHHUA BHE
YCTAaHOBOK O3HadaroT 00BEKT WJIM MECTO HaXO0XJCHUA, Ha KOTOPBIX ACMOHTHUPOBAHBI WJIN
CACJIaHbI HCIPUT'OJAHBIMU K 3KCIITTyaTalluW OCTABIINECCS KOHCTPYKIUU U 060py,[[0BaHI/Ie, Ba)XXHBIC
JUISL ee(ero) HUCIIOJB30BAHUA, TaK 4YTO OHa(OHO) HC HCIOJB3YCTCA AJId XPAHCHUA SACPHOIO
Marcpuajia 1 HEC MOXET JaJICC UCIOJIb30BATLCA JJIA o6pa1ueHH51 C AACPHBIM MaT€pUajIoM, €ro
O6pa6OTKI/I WJIN UCIIOJIb30BaHUA.
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OcraHoBIeHHAS YCTAHOBKA WM 3aKPbITOC MECTO HAXOXIACHHUA BHC YCTAHOBOK O3HAYarOT
00BEKT MM MECTO HaX0XACHUA, SKCIUTyaTallusd KOTOPBIX IMPEKpallleHa W U3 KOTOPBIX HU3BAT
ﬂI[epHLII‘/'I MaTepuall, HO KOTOPLIC HE CHATLHI C SKCIUTyaTalluu.

BricokooOoraieHHbIii ypaH 03HadaeT ypaH ¢ o0orameHueM o u3oTomy ypan-235 20% wmm
BBIIIC.

Ot6op mpob okpykatouiel cpeabl B KOHKPETHOM MECTe HaxXxOKJICHUs O3HadyaeT oTOop mpod
OKpy’Karoleil cpeapl (Hampumep, BO3AyXa, BOJIBI, PACTUTEIBHOCTH, HOYBBI, 3arpsi3HEHUH) B
OIIPENICICHHOM ATEHTCTBOM MECTE HAaXOXKAEHHUS M HEIOCPEACTBEHHOM OJM30CTH OT HEro ¢
LIENBI0 COAENUCTBUS ATEHTCTBY B MIOATOTOBKE BBIBOJOB 00 OTCYTCTBUU HE3asBICHHBIX SIEPHOTO
MaTepHaia Wi SIIEPHON AEATEILHOCTH B 3TOM ONPENICICHHOM MECTE HaXOKACHHUSL.

Ot6op mpo0 oKpyKamwIied cpeapl Ha OOIMHUPHOW TEPpPUTOPHUU O3HAYaeT oOTOop Mpod
OKpY’KaroImel cpensl (Hampumep, BO3AYyXa, BOJBI, PACTUTEIHLHOCTH, TOYBHI, 3arpsA3HCHHI) B
psne ompelesieHHBIX ATEHTCTBOM MECT HAXOXJICHUS C IICNIbI0 COJCUCTBUS ATEHTCTBY B
MOJITOTOBKE BEIBOJIOB 00 OTCYTCTBHHM HE3asBJICHHBIX SICPHOTO MaTepualla WiH SAepHOU
JICATSILHOCTH Ha OOIIUPHOMN TEPPUTOPHH.

SlnepHbIii MaTepuall COrJIaCHO OIPEIEIICHUI0, TaHHOMY B cTaThe XX YcTaBa, 03HayaeT Jr00i
WUCXOAHBI MaTepuan win J00M CHeruambHBIA pPacHICTUISIONINNACA MaTtepual. TepMuH
"HCXOMHBIN Marepuan" He HOHKCH TOJKOBATHCS KaK MPUMCHSIOMIMICS K pyAe WIH OTXOIaM
pynel. Jltoboe ompenenenue, manHoe CoBETOM B COOTBETCTBMM cO cTarhedl XX VYcraBa
AreHTCTBa MOCNE BCTYIUIEHUS B CHILy HacTosiero IIpoTokosa, KOTOpoe pacIIMpseT CIUCOK
MaTepualioB, CUUTAIOUIUXCA HCXOJHBIM MaTEpPUAIOM WM CHEIHAIBHBIM PaCHIETUISIOMIUMCS
MaTepualioM, BCTYMAE€T B CHUIy B COOTBETCTBHMM C HACTOAIIMM IIpOTOKOJIIOM TONBKO MOCHeE
npuHsaTtus LientpansHoadprukanckoit PecmyOonmkon.

YcraHoBKa 03HAvaeT:

1) peakTop, KPUTHYECKYI0 COOpKY, 3aBOA II0 KOHBEPCHH, 3aBOJ II0 H3TOTOBJIICHHIO,
nepepadaThIBAIOIIYI0 YCTAHOBKY, YCTAHOBKY JIJIS Pa3/ICICHUs U30TOIOB WIN OTICIBHOE
XPaHWITHUIIE; HITH

i)  gr000€ MeCTO HaxOXICHHWS, THe OOBIYHO WCIONB3YETCS SASPHBIA MaTepuan B
KOJIMYECTBAX, MIPEBHIMIAOIINX OJ1H d3PPEKTUBHBIN KIIOTPAMM.

MecTo HaxoKAEHUS BHE YCTAaHOBOK O3HAuaeT JII00OW OOBEKT MM JI000e MECTO HaXOXKICHHS,
KOTOpBIE HE SIBIIIIOTCS YCTAaHOBKOW, W TA€ OOBIYHO WCIONB3YETCs SACpHBIA MaTrepual B
KOJIMYECTBAX, PABHBIX OAHOMY 3 ()EeKTHBHOMY KMIIOTpaMMy WIIM MEHEeE.
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COBEPHIEHO B aByx 3K3eMITIsIpax Ha aHTIIHACKOM U (hYPAHITy3CKOM SI3BIKE, TIPH 3TOM 00a TeKcTa
UMEIOT OJJHHAKOBYIO CHITY.

3a IEHTPAJIBHOA®PUKAHCKYIO 3a ME)KI[YHAPOE[HOE ATEHTCTBO
PECITYBJIMKY: 110 ATOMHOM DHEPTUMN:

(monmuce) (monmuce)

Amntyan 'am6u Moxamen Dnvbapaneit

MuHUCTp UHOCTpPaHHBIX JIET, T'enepanpHbIi TUPEKTOP

PETHOHAFHON MHTETPAIllu H

(hparkohoHUHN

Mecto: banrn Mecto: Bena

JHara: 18 nexadps 2008 roma Hara: 7 centsa6ps 2009 roma
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iii)

vi)

vii)

viii)

ITPUJIOKEHUE I

INEPEYEHBb BUJIOB JAEATEJIBHOCTH, O KOTOPBIX TOBOPUTCA
B CTATEE 2.a.iv) HACTOSILEI'O ITPOTOKOJIA

M3roToBieHre pOTOPHBIX TPYO IS MEHTPUGYT WITH COOpPKA Ta30BBIX IIEHTPUDYT.

PoTopHbie TpyObl Juis HEHTPUPYT O3HAYAIOT TOHKOCTECHHBIC HUIMHAPHI, OMMHUCAHUE KOTOPBIX
npuBeaeHo B pasaene 5.1.1 b) Ipunoxenns I1.

I'a3oBele neHTpUbYrH 03HAYAOT LEHTPU(YTH, ONUCAHUE KOTOPHIX NPHUBEICHO BO BBOIHOM
3aMeudaHuu K pasgeny 5.1 Ipunoxenns II.

Usroroenenne mudpy3nOHHBIX OapbepoB.

Judbdy3nonnpie  Oapbepbl 03HAYAIOT TOHKHE ITOPUCTHIC (UILTPHI, OIHCAHUE KOTOPHIX
npuBeneHo B pazzaene 5.3.1 a) [punoxenus 11.

H3zroroBnenre mwim cbopka CUCTEM, HCTIOIB3YIOIINX JIa3€PHl.

CucTeMbl, WCHOIB3YIOUIME JIA3ePhl, O3HAYAIOT CUCTEMBI, BKJIIOYAIONINE T€ IIPEAMETHI,
OIMCaHue KOTOPBIX IPUBENEHO B paszaeine 5.7 Ilpunoxenus II.

Wzrorosnenue umu c60pKa OJICKTPOMAIrHUTHBIX CEIIapaTOpPOB U30TOIIOB.

OJeKTpOMarHUTHBIE CeNapaTopbl U30TOMOB 03HAYAIOT T€ MPEIMETHI, O KOTOPBIX TOBOPUTCS B
paznene 5.9.1 Ilpunoxenus I u koTopsle comepkaT UCTOYHUKH MOHOB, ONMCAaHHME KOTOPBIX
npuBesieHo B paznaene 5.9.1 a) [punoxenus 11.

W3roroBienue uim c60p1<a KOJIOHH WJIH 9KCTPAKIIUOHHOTO O60py,[[OBaHI/I$I.

KonoHHBI MU IKCTPaKIIMOHHOE 000PYJIOBAHUE O3HAYAIOT T€ MPEIMETHI, OMKUCAHUE KOTOPHIX
MpHUBEAECHO B pa3aenax 5.6.1, 5.6.2,5.6.3, 5.6.5, 5.6.6, 5.6.7 u 5.6.8 Ilpunoxenus II.

U3rotoBieHne pa3feiMTENbHBIX COMEN WM BHUXPEBBIX TPYOOK s adpOAMHAMUYECKOTO
oOoraleHus.

PaznienurenbHble coma WM BHUXPEBbIE TPYOKM [l adpOAMHAMUYECKOTO OOOTaIleHUs
03HAUAIOT pa3JeMUTEIbHBIE COIUIAa M BHXpPEBBIE TPYOKH, OMUCAHHE KOTOPBIX IPHBEACHO
COOTBETCTBEHHO B pazzaenax 5.5.1 u 5.5.2 [Ipunoxxenus 1.

N3srorosnenre wim cbopka CUCTEM reHepaliyl YpaHOBOU ILIa3MBbl.

CucTteMbl reHepallud ypaHOBOM Mja3Mbl O3HAYalOT CHUCTEMbI Ul IEHEpalud YpaHOBOI
I1a3MBbl, OMMCaHHUE KOTOPBIX MpHBeeHO B pazaene 5.8.3 [Ipunoxxenus I1.

Hzrorosnenue IMUPKOHUCBLIX Tp}/6

LupkoHueBble TPyObl O3HAYAIOT TPYOBI, ONKMCAaHHE KOTOPBIX TPHBEICHO B paszxaeie 1.6
ITpunoxenus II.

HpOI/IBBOI[CTBO WJIM TIOBBIIICHUE Ka4eCTBA TKEIO0H BOJbI HJIN ﬂeﬁTepHﬂ.

Tspkenast Boja WM AEWTEpPHM O3HAYAIOT JEHTEepHuil, THKeNylo Boay (OKCHA IedTepus) |
nr00oe Ipyroe coenMHEHHE ACUTEpHUsi, B KOTOPOM OTHOIICHHE YMCIa aTOMOB JEHTepus K
YHCcy aTOMOB Bogopoa npessimaet 1:5000.

Uzrorosnenue rpaduTa SAEPHOI YUCTOTHI.

I'padur snepHOl YMCTOTHI O3HAYAeT TpauT, YPOBEHb YHCTOTHl KOTOPOTO BBINIE, YEM
o 3
5 MHJUTHOHHBIX 9acTei OOPHOTO SKBUBAJICHTA, a TUIOTHOCTH NpeBhImaet 1,50 r/cm .




xi)

Xii)

xiii)

Xiv)

XV)

M3roToBiieHre KOHTCHHEPOB Il 00IYUEHHOTO TOTIINBA.

Konreiinep [u1g 00Jy4YeHHOIO TOIUIMBA O3HAYAeT €MKOCTh Ui IEPEBO3KU /MM XPaHEHUS
00JIy4eHHOTO TOIUIMBA, OOECIEYMBAIOUIYI0 XUMMYECKYIO, TEIUIOBYI0 U paJUallUOHHYIO
3alUTY, a TAKXKE OTBOJI TeIlJIa pacrazia BO BpeMsl IepeMeIleH s, IEPEBO3KH U XPaHEHMUSL.

M3roroBneHre peakTOPHBIX YIIPABISIIOLIUX CTEPKHEH.

PeakTopHbIe YNpaBISIONINEe CTEPKHHU O3HAYAIOT CTEPXKHH, OMHCAHHE KOTOPBIX MPHBEIEHO B
pazznene 1.4 [lpunoxenus 1.

Usrorosnenue 0€30MacHBIX C TOUYKH 3PCHUA KPUTUIHOCTH 0akoB U pPE3CPBYapoOB.

besonacHble ¢ TOYKM 3pEHHS KPUTUYHOCTH Oakuh M pe3epByapbl 03HAYAIOT Te MPEIMETHI,
ONMCaHue KOTOPBIX MpUBeAeHO B pazaenax 3.2 u 3.4 [Ipunoxenus II.

H3roroBinenue MamiuH a1 pY6KI/I O6J'Iy‘lCHHLIX TOIIJTMBHBIX 3JICMCHTOB.

Mamusbel Juis  pyOk# OOJIyYEHHBIX TOIUIMBHBIX DJIEMEHTOB O3HAYalOT 00O0pYAOBaHHE,
omnucaHue KOToporo npuseaeHo B paznene 3.1 [punoxenus I1.

CoopyskeHue ropsiaux Kamep.

lopsure kaMepbl O3HAYAIOT KaMepy WIM COCIUHEHHBIE MEXIY CO00M Kamephl OO0IUM
00BbeMOM He MeHee 6 M°, CHAO)KeHHbIC 3aLIUTOM, PABHON MM MPEBHIAIONICH SKBUBANCHT
0,5 M 6GETOHA IUIOTHOCTBIO 3,2 T/cM’ Ml Gonee, YKOMIUIEKTOBAHHBIC 00OPYIOBAHHEM IS
IIPOBCACHUA onepaum‘/'l C UCIIOJIb30BAHUEM JUCTAHIIMOHHOI'O YIIPAaBJIICHUA.




IMTPUJIOKEHUE I1

INEPEYEHb COI'JIACOBAHHOI'O ObOPYIOBAHNA 1 HEAJJEPHOI'O MATEPUAJIA LA

1.
1.1.

1.2.

1.3.

OTYETHOCTU OB DKCIOPTE U UMITOPTE B COOTBETCTBUU CO CTATBHEM 2.a.ix)

PeakTopsbl U peakTopHOE 000pyA0BaHUE
KommieKkTHBIe siiepHble peaKTOPbI

SlmepHble  peakTOpbl,  CIIOCOOHBIE  paboTaTh B pEeXHUME  KOHTPOIUPYEMOU
CaMOIIOJZIEP>KUBAIOIICICS IIENMHON peakuuu AeNeHUs, HCKIIo4Yas pPeaKkTOpbl HYyJEBOU
MOIIIHOCTH, KOTOPBIE OMNPEICISIIOTCS KaK pPEaKTOpPhl C MPOCKTHBIM MaKCHUMAaJbHBIM
YPOBHEM MPOU3BOJICTBA Iy TOHUS, He npeBbimaromuM 100 rpaMMoB B To/I.

[HOACHUTEJIBHOE 3AMEYAHUE

"SnepHblil peakTOp" B OCHOBHOM BKJIIOYAET Y3Jbl, HAaXOJAIIHMECH BHYTPH KopIyca
peakTopa WM HETMOCPEACTBCHHO IPHUMBIKAIONINE K HeMy, 00OpyIOBaHHE, KOTOpOE
KOHTPOJIUPYET YPOBEHb MOILIHOCTU B aKTHUBHOI 30HE, U KOMIIOHEHTHI, KOTOpPbIE OOBIYHO
coJiepKaT TEMJIOHOCHUTENh IePBOTr0 KOHTypa aKTUBHOW 30HBI PEaKTopa, WM BCTYMAIOT C
HHUM B HETIOCPEICTBEHHBIH KOHTAKT WX YIIPABISIIOT UM.

He npeamnonaraercs UCKIIFOUEHUE PEAKTOPOB, KOTOPHIC HA/ISKAIMM 00pa3oM MOTIH ObI
MOJIBEPTHYTHCS MOIU(UKALIMK ISl TIPOU3BOJICTBA 3HAYUTENBHO OOJBIIEr0 KOJMYECTBa,
yeM 100 rpaMmoB TIyTOHUS B TOJ. PeakTophl, IpeaHa3Hau€HHbIE A JJIATEIbHOU
SKCIUTyaTallid Ha 3HAYUTEIBHBIX YPOBHSIX MOIIHOCTH, HE3aBUCHUMO OT CTEMEHU HX
BO3MOKHOCTEH MPOU3BOJICTBA IUTYTOHUSA, HE PACCMATPUBAIOTCS KaK "peakToOphl HYIEBOM
MoOITHOCTH".

PeakTopHbIe KOpIMyca BHICOKOTO 1aBJIeHUS

Mertannuueckue Kopmyca B cOOpe WJIM MX OCHOBHBIE YaCTH 3aBOJCKOIO M3TOTOBIICHHMS,
KOTOpBIE CIELUAIbHO IpPEJHA3HAYEHBI WM IOATOTOBJIEHBI I Pa3MEIUEHUA B HUX
aKTUBHOM 30HBI AJEPHBIX PEaKTOpPOB, KaK OHHU OINpejaeneHbl B MyHKTe 1.1. BhImie, u
CHOCOOHBIE BBIIEPKHUBATH pabouee JaBlieHUE TEIIIOHOCUTENSI IEPBOTO KOHTYPA.

[HOACHUTEJIBHOE 3AMEYAHUE

BerH}lﬂ IJIMTa KOpIycCa BBICOKOI'O JABJICHUA PCAKTOpPa OXBATBIBACTCSA IIYHKTOM 1.2. xak
OCHOBHas, 3aBOJACKOI'0 U3rOTOBJICHUS, YaCTh KOPIIYyCa BBICOKOI'O JaBJICHUS.

BuyTpenHne uactu peakTopa (HampuMep, MOJACPKUBAIOIINE KOJIOHHBI M  IUIATHI
AaKTHUBHOM 30HBI W [pyTrue BHYTPEHHHE 4YacTH KOpILyca, HaNpaBiLIOIIue TPyObl AJIs
PETYIUPYIOMMX CTEP)KHEW, TEIUIOBBIE OJKpaHbl, IEPEeropolku, TPYOHbIE pPEUIeTKA
AKTHUBHOM 30HBI, INIACTHHBI AU(Qy30pa U T.O.) OOBIYHO TOCTABISIOTCA MOCTABLIMKOM
peakTopa. B HEKOTOpBIX Cilydasx OINpPENCIICHHBbIE BHYTPEHHHE OIOPHBIE KOMIIOHEHTHI
BKJIIOYAIOTCSI B M3TOTOBJIEHUE KOPITyCa BBICOKOI'O AABIECHUSA. OTHU IPEAMETHI SIBJISIOTCS
AO0CTAaTOYHO BaXHBIMU C TOYKH 3pPCHUA 0e30IacHOCTU U HaAC)KHOCTHU OKCILTyaTalluu
pPEeakTopoB (M CIENOBATENbHO, C TOYKH 3PEHHMS TapaHTUHHBIX 00S3aTENbCTB U
OTBETCTBEHHOCTH IIOCTABLIMKA PEAKTOpa), 4TOOBl MX IOCTaBKa BHE PAMOK OCHOBHOTO
COTJIALIIeHHsI O TIOCTaBKE CaMOr'o peakTopa He craja Obl 00bIYHOM mpakTukoil. [loaTomy,
XOTsl OTACNIbHAs IOCTaBKA OTUX YHUKAIBHBIX, CIELUAIBHO IIPEIHA3HAYCHHBIX U
HOATOTOBJICHHBIX, Ba)KHBIX, KPYIHBIX M JOPOTOCTOSIIMX NPEIAMETOB HE O0s3aTEIbHO
OyZeT paccMaTpHUBaThCs KaK BBIMANAIONIAS U3 cepbl HHTEPECOB, TAKOH CIIOCOO MOCTaBKU
CUUTAETCSI MAJIOBEPOSTHBIM.

MamuHbI AJ15 3arpy3KU U BBITPY3KH PeaKTOPHOI0 TOMJIMBA

ManunyasTopHoe 000pyA0OBaHUE, CIELHMAIbHO IIPEJHA3HAYEHHOE WU IMOATOTOBJIEHHOE
JUIS 3arpy3KH WM U3BJICYEHHUS TOIUIMBA U3 AJEPHBIX PEAKTOPOB, KaK OHU OIPENEIICHbI B
nyHkTe 1.1. BBIIIE, KOTOpPOE MOXKET HCIIONB30BATHCS, KOrIA PEaKTOp HAXOOUTCS MHOJ



1.4.

1.5.

1.6.

1.7.

2.2.

Harpy3KoW, WM  OO0JNlafjaeT  TEeXHWYECKUMH  BO3MOXXHOCTSAMH I TOYHOTO
MO3UIMOHUPOBAHUS WM  OPUCHTHUPOBAHMS,  IO3BOJSIONIMMU  MPOBOJUTH  Ha
OCTAaHOBJICHHOM pEaKTOpE CIIOKHBIC Pa0OThI MO TMEpPErpy3Ke TOILIUBA, MPH KOTOPBIX
00BIYHO HEBO3MOKHBI HEMOCPEICTBEHHOE HAOIIOICHNE MITH TIPSMOM TOCTYT K TOTUTUBY.

PeakTopHble ynpaBiasiiolme cTep:;KHA

CrepxHU, CIENUANbHO TNpeJHa3HauYeHHbIE WM IOATOTOBICHHBIC I YIPaBICHHUS
CKOPOCTBIO PEaKITHH B SJIEPHBIX PEAKTOPax, KaK OHHU OIpEe/eNeHbI B MyHKTe 1.1. BITIE.

[NOACHUTEJIBHOE 3AMEYAHUE

Croma xe BKJIIOYAarOTCsA, ITOMHMO YacCTu, TIOTJIOIIAOIICH HeﬁTpOHLI, €C OIIOpHBbIC H
IMOABECHBIC KOHCTPYKIHH, €CJIU ITOCTABKa IMPONU3BOAUTCA pa3aCiIbHO.

PeakTopHbie TPYObI BHICOKOI0 aBJICHUSA

TpyOrl, KOTOpBIE CHIENUANbHO NpEeIHA3HAUCHB! WM MOATOTOBJICHBI Ui Pa3MEIICHUS B
HHUX TOIUIMBHBIX 3JIEMEHTOB U TEIUIOHOCHUTEJIA IEPBOrO KOHTYpa B PEaKkTopax, Kak OHHU
omnpexneneHsl B myHKTe 1.1. Beime, mpu paGodeM maBieHuH, npesbimatomem 5,1 Mlla
(740 dbyHT/KB. MI0HM).

LlnpkoHueBbIe TPYOBI

TpyObl wiu cOOpku TPyO M3 METAJLUTMYECKOTO IMPKOHHS WM €ro CIUIAaBOB, 1O BECY
npesbimatontue 500 Kr B TedeHue 1r000ro 12-MecsI9HOro nepruoia, KOTOpbIe CIISIUAIBHO
MpeIHAa3HAYCHB WM TIOATOTOBJCHBI I HWCIIOJNIB30BAaHHMS B peakTopax, Kak OHH
omnpejeseHbl B myHKTe 1.1. BhIlie, ¥ B KOTOPBIX OTHOIICHHE MO BeCy rayHUS K [IUPKOHHIO
MenbIre yem 1:500.

Hacocnl MEPBOro KOHTypa TCIJIOHOCUTE/ISA

Hacocm, CIICIUMAJIbHO MNPCAHA3HAYCHHBIC WM MOATOTOBJICHHBLIC [JId TIOAACPKAHUA
IUPKYJSIUY  TEIUIOHOCHUTENS TEPBOTO KOHTypa SIACPHBIX PEaKTOpOB, Kak OHHU
ompejiesieHbl B myHKTe 1.1. BhIlIE.

NOACHUTEJIBHOE 3AMEYAHUE

CrennanbHO TIpeHAa3HAuYEHHBIE WM TOATOTOBJICHHBIE HACOCHI MOTYT BKIIOYATh
CIIO’KHBIE, YIUIOTHEHHBIE WM MHOTOKPATHO YIUIOTHEHHBIE CUCTEMBI ISl IPEIOTBPALICHHS
YTC€UYKU TCIIJIOHOCUTECIIA IMEPBOT'0 KOHTYpPA, FTEPMETUYHBIC HACOChI U HACOCHI C CUCTEMaMU
HWHEPIMAIBHON Macchl. JTO OIpeleeHre KacaeTcs HAaCOCOB, aTTECTOBAHHBIX IO KIIACCY
NC-1 nmu 3KBUBAJICHTHBIM CTaHIApTaM.

HesnepHbie MaTepuaJibl A1 PEaKTOPOB
JeiiTepuii 1 TaKeJIass BOAA

Heiitepuii, Tsokenas Bona (OKHUChH JeiTepus) M T000e Ipyroe CoeNWHEHUE ACUTepusi, B
KOTOpPOM  OTHOLIECHUE JedTepuss K aroMaMm Bogopojxa mpesbimaer  1:5000,
MIpeJHa3HAuYCHHBIE U1 UCIOJIb30BAHHA B SJNEPHBIX PEAaKTOpax, KAK OHU OIpPEIENICHBI B
nyHkte 1.1. Bble, B KonnvecTBax, npesbimaromux 200 KT aTOMOB JedTepus 1uis TI000H
OITHOHM CTpaHBI-NONTydYaTessl B TeUEHHE JI000r0 12-MecsMHOTro neproaa.

SAnepHo-uncThIil rpaguT

I'padut, umerommii creneHb YUCTOTHI BBINIC S-MHJUTHOHHBIX OOpPHOTO 3KBHBAJICHTA, C
TIOTHOCTBIO Gonbie ueM 1,50 r/cM’, mpeaHasHAYEeHHBIH /TS HCIIONB30BAHNS B SICPHBIX
peakTopax, KaKk OHH OIpelNeleHbl B MyHKTe 1.1. BBImIe, B KOJMYECTBAX, MPEBBIIIAOIINX
3x 10* kr (30 MeTpudyecKUX TOHH) IS JIFOGON OJHON CTPAHBI-MIONyYATEds B TCUCHHE
mo6oro 12-mMecsyHOTO Teproa.



3.1.

ITPUMEYAHUE

g meneit 3KCIOPTHOTO KOHTPOJIS MPAaBUTENBCTBO OMpENENsAeT, OyIyT JU HKCIOPTHHIE
apTUu COOTBETCTBYIOLIETO BBIIIICYKa3aHHBIM XapaKTepUCTUKaM rpagura
UCIIOJIb30BATHCS B AJEPHBIX PEAKTOPaXx.

YcTraHoBKHM U1 epepadoTKU 00/1y4eHHBIX TOIUIUBHBIX 3J1eMEHTOB U 000pPy/10BaHue,
CIeNHMAJbLHO NMPeAHA3HAYeHHOEe UM MOAT0TOBJIEHHOE I 3TOr0

BBOJIHOE 3AMEYAHUE

Ipu nepepaboTke OOJYYSHHOTO SACPHOTO TOIUIMBA TUTYTOHWH W ypaH OTACISIOTCS OT
BBICOKOAKTUBHBIX MPOAYKTOB JI€JIEHUS U IPYTUX TPAHCYPAHOBBIX 3JIEMEHTOB. I Takoro
paszieneHusl MOTYT MCIOJIb30BaThCs PAa3IHUYHbIC TEXHOJIOTHYECKHE mporecchl. OTHAKO CO
BpeMeHeM mporiece "[lypekc" cTam HamboJiee paclpoCTpaHEHHBIM B IPHEMIIEMBIM. DTOT
NPOIIECC BKIIOYAECT PACTBOPECHUE OOJIYYEHHOTO SEPHOTO TOILUIMBA B a30THOH KHUCIIOTE C
MOCTCAYIONIMM BBIJICIICHUEM ypaHa, IUTyTOHUS W MPOJAYKTOB JIEJICHUS SKCTPaKIUCH
pacTBOpHUTENEM C MOMOIILI0 TpHOyTHIIhOCchAaTa B OpraHuuecKoM pazoaBuTee.

TexHOMOTNYEeCKHe MPOLECChl Ha pa3IHyYHBIX ycTaHOBKax Tuma "llypekc" aHamOrHUHBI U
BKJIIOUAIOT: M3MeNbueHHe OOJTYyYEeHHBIX TOIUIMBHBIX 3JIEMEHTOB, PaCTBOPEHHE TOILIMBA,
HKCTPAKLMIO PACTBOPHUTEIEM M XPaHCHHE TEXHOJIOTHYECKOW KHUIKOCTH. MOXET UMEThCs
TaKke 000OpYyINOBaHHE Ul TEIJIOBOM NEHWUTPALMM HUTpaTa ypaHa, KOHBEPCHU HHUTpATa
IUTyTOHHS B OKUCH MIIM METaJll, a TakkKe JJisi 00pabOTKU JKUAKHX OTXOJOB, COJEPKALIHX
OPOLYKTHl JEJICHHUs, A0 TMOJNy4YeHHs (OPMBI, MPUTOAHOM Ui MPOJODKUTEIBHOTO
XpaHeHus: WM 3axopoHeHus. OnHaKO KOHKPETHbIE THUNBI UM  KOHUrypanus
000pyIOBaHMs, BBITONHSIIOMIETO 3TH (YHKIWH, MOTYT pa3inyaThCsl Ha Pa3INYHBIX
ycTaHoBKax Tuma "[lypekc" mo HeCKOJBKMM IMpHYMHAM, BKIIOYas THIBI U KOJUYECTBO
00JIy4eHHOTO SIIEPHOTO TOIUIMBA, MOJJIEKAIIEro mepepaboTKe, M MpPEAroyiaraeMblil
IPOLIECC OCAXKACHUS H3BICKACMBIX MAaTepHaloB, a TAaKXe HPUHIMIIEI OOCCIIeYEeHUs
0e30MacHOCTH M TEXHUYECKOro OOCIY>KMBaHHS, NPUCYLIME KOHCTPYKLUUH JaHHOH
00CTaHOBKH.

"VcraHOBKa I TIepepabOTKHM  OOMYYEHHBIX TOIUIMBHBIX DJIEMEHTOB"  BKITFOYACT
O60py,JIOBaHI/Ie U KOMIIOHCHTEI, KOTOPLIC O6I)I‘IHO HaxXogAaATCsA B IIPAMOM KOHTAKTE C
OOJYy4YCHHBIM TOIUIMBOM M OCHOBHBIMH TEXHOJIOTUYECKUMH TOTOKAMH  SIJICPHOTO
MatepHaia ¥ MpoAyKTOB JEJICHHUS, U HETOCPESICTBEHHO YIPABISIOT UMH.

Ot IMPpOHUECChI, BKIIOYasA IMOJHBIC CUCTEMBI IJId KOHBEPCUM INUIYTOHHSA W IMPOHU3BOACTBA
METAJUTMYECKOTO IUTYTOHUS, MOTYT OBITh WACHTU(UIIUPOBAHBI IO MEpaM, MPUHUMAESMbIM
JUI TIPEIOTBPAIICHUST OMACHOCTEW B CBSI3M C KPUTHYHOCTBIO (HANpUMEp, MepamH,
CBSI3aHHBIMH C T€OMETpHEi), oOydeHrneM (HampuMep, IMyTeM 3allUThI OT OOIYICHHS) U
TOKCHUYHOCTBIO (HAIpUMED, MEPaMU 110 yICPIKAHHIO).

IIpenmersl 000pYyOBaHUsI, HA KOTOPBIE, KaK CUMTACTCS, PACIPOCTPAHICTCS 3HAUCHHE
(dpa3el "u 0o0OpymOBaHWE, CIICNHAIBLHO TPEAHA3HAYCHHOE WIIM TIOATOTOBJICHHOE' IS
nepepadoTKU 00TyUEHHBIX TOTUTUBHBIX 3JIEMEHTOB, BKIIOYAIOT:

MamuHbl A9 pyOKH 00,Ty4eHHBIX TONJIUBHBIX 3JIeMEHTOB
BBOJAHOE 3AMEYAHUE

OTo o00OpyAOBaHHME WCHOJB3YeTCS IS BCKPBITHS OOOJOYKH TOIUIMBA C IIEJIBIO
MOCTIEAYIONIETO PACTBOPSHHS OOJYyYEHHOrO sJepHOTO Marepuana. Kak mpasuiio,
UCIIOJNIL3YIOTCS CIICIMATBHO MPEAHA3HAUYCHHbBIC, CKOHCTPYHUPOBAHHBIC [T pyOKH MeTasa
YCTPOMCTBA, XOTS MOXET WCIOJIb30BaThCsI W 0Oojee COBeplICHHOE 000pyIOBaHHE,
HarpuMep Ja3epsl.

JucraHuMoHHO yHOpaBisgeMoe OOOpyIOBaHHWE, CIELMAIBHO MpeJHa3HaYeHHOE WIN
MOJrOTOBJIIEHHOE [UI MCIIOJb30BAaHUS HAa YCTAHOBKE II0 IepepadoTKe, Kak OHa
ofpejieNieHa BBIIE, JUIS PE3KH, pYOKH WM Hape3KH cOOpOK, MYYKOB HIIH CTepIKHEH
00JIy4eHHOTO AAEPHOTO TOITUBA.



3.2.

3.3.

3.4.

JuccosibBepsl
BBOJIHOE 3AMEYAHUE

B nucconbBepbl OOBIYHO TOCTYHAeT W3MENbYEHHOE OTpadoTaBilee TOIUIMBO. B 3TmX
0e30MacHBIX C TOUKH 3PEHUS KPUTHYHOCTH pe3epByapax 00JyueHHBIN SAepHbIH MaTepral
pacTBopsieTcs B a30THOW KHCJIOTE, W OCTaloluecs oO0pe3kH 000J0YEeK BBIBOIATCA U3
TEXHOJIOTHYECKOTO IIOTOKA.

beszomacHble ¢ TOYKH 3peHUs KPUTUYHOCTH pe3epByaphl (HAIIpUMEp, Malloro JHaMeTpa,
KOJIBIIEBBIE WJIM TIPSIMOYTOJIGHBIE pe3epBYyaphl), CIENHATBHO MpeaHa3HAYeHHBIC WIIH
MOJATOTOBJIEHHBIE I HWCIOJB30BaHMS HAa YCTaHOBKE II0 IIepepaboTKe, KaK OHHU
ompezAeNeHbl BHINIE, IS PAacTBOPEHUs OOJIYYEHHOTO SIACPHOTO TOIUIMBA, KOTOPHIE
CIIOCOOHBI  BBIAEPKUBATh TOPAYYI0, BBICOKOKOPPO3MOHHYIO JKHIKOCTP M MOTYT
TUCTAaHIIMOHHO 3aTrPYy’KaThCsl © TEXHUIECKH 00CTYKUBATHCS.

IKCTPAKTOPHI M 000PYA0BAHHUE 151 IKCTPAKIUH PACTBOPHTEIEM
BBOJJHOE 3AMEYAHUE

B a3kcTpakTOpBl € pacTBOpUTENEM IOCTYNMAET KaK PacTBOp OOJYUYEHHOTO TOILIMBA H3
JTIUCCOJIBBEPOB, TAK U OPTaHUUYECKUH PACTBOP, C TIOMOIIBI0 KOTOPOTO Pa3NeNsFOTCS ypaH,
IUIyTOHUH W TPOAYKTHI JeneHus. OOopynoBaHHE i DKCTPAKIMU PACTBOPHUTEIIEM
OOBIYHO KOHCTPYHpPYETCS TakuM o0pa3oM, dYTOOBI OHO VIOBIECTBOPSUIO JKECTKHM
OKCILTyaTallMOHHBIM Tpe6OBaHI/I$IM, TaKuM, Kak IUII/ITGJ'II)HBIﬁ CpOK CJ'I}/)K6LI oes3
TEXHUYECKOTO OOCIYKHBAHUS WM JIETKas 3aMEHSIeMOCTb, MPOCTOTA B IKCIUIyaTallud U
yIPaBIICHUH, & TAK)KE TMOKOCTh B OTHOIICHUHM U3MEHEHUS MMapaMeTPOB Mpoliecca.

CriermanbHO TipeHAa3HauYEHHBIE WM TOATOTOBJICHHBIE DKCTPAKTOPHI C PACTBOPHUTEIEM,
TaKUC€, KaK HaCaAOYHBIC MWW MYJIbCAlUOHHBLIC KOJIOHHBEI, CMECHUTEIIbHO-OTCTOMHBIE
amnmapaThl WU IEHTPOOSKHBIE KOHTAKTHBIC aIapaThl JJIs UCIIOJIb30BaHUS HAa YCTAaHOBKE
mo o0paboTke OOTYYEHHOTO TOIUIMBA. DKCTPAKTOPHI C PACTBOPUTENEM JOJIKHBI OBITH
YCTOMYMBEI K KOPPO3HOHHOMY BO3JCHCTBHIO a30THOH KHCJIOTHL. OKCTPAKTOPHI C
pactBopuTesneM OOBIYHO HW3TOTABIMBAIOTCA C COOJIONCHHUEM YPE3BBIYAHHO BBICOKHX
TpeOoBaHMii (BKJIIOYAs NpPUMEHEHHE CHEIHaTbHBIX METOJIOB CBapKH, WHCIIEKIUH,
obOecrieueHHe M KOHTPOJb KAadecTBa) W3 MAaJIOYTJIEPOAMCTHIX HEP)KABEIOMIMX CTaJei,
TUTaHa, TUPKOHUS TN IPYTHUX BHICOKOKAYECTBEHHBIX MATEPHAJIOB.

XuMHnyecKkue pe3epByaphbl A5 BblIeP:KHBAHUS WJIH XPAHEHHUS
BBOJHOE 3AMEYAHUE

Ha srame skcTpakuumu pacTBOpUTENeM OOpa3yrOTCs TPH OCHOBHBIX TEXHOJIOTHUECKHX
MOTOKa KUIKOCTU. PesepByapbl IS BBIACP)KUBAHUS WM XPAaHEHHS HCIOJNB3YIOTCS B
JanpHelel 00paboTke BceX TpeX HOTOKOB CIAECTYIOLINM 00pa3oM:

a) pacTBOp YHUCTOTO Aa30THOKHUCIIOTO YpaHa KOHIIGHTPHPYETCS BBIMapHUBAHUEM U
MIPOUCXOUT TIPOIIeCcC ACHUTPAINH, TJI€ OH IpEeBpaIiacTcs B OKCHI ypaHa. DTOT
OKCHJI TIOBTOPHO HCIIOJIE3YETCS B SISPHOM TOTUTHBHOM ITHKIIC;

b) pacTBOp BBICOKOAKTHBHBIX MPOAYKTOB JAENCHHUS OOBIYHO KOHLIEHTPUPYETCS
BBIIIADMBAHUEM U XpaHUTCA B BHJAE KOHLIEHTPUPOBAHHOM IKUAKOCTH. OTOT
KOHILIGHTPAT MOXKET BIOCJIEICTBUU MPOUTH BINIAPUBAHHE WK OBITH MPeoOpa3oBaH
B (hopMy, IPUTOAHYIO JUIL XPAaHEHUS UM 3aXOPOHEHUS;

C) pacTBOp YHCTOTO HHUTpara IUIyTOHUS KOHIICHTPUPYETCS W XPAaHUTCA JIO
MOCTYIUICHUS Ha JAJBHEHIIIME 3Talbl TEXHOJIOTHMUYECKOTO Tpoiiecca. B dactHocTH,
pe3epByapbl ISl BBIIEPXKMBAHUS WM XPAHEHUS PACTBOPOB  IUTYTOHHS
KOHCTPYHPYIOTCSI TaKHM 00pa3oM, 4TOOBI M30€KaTh CBA3aHHBIX C KPUTHYHOCTHIO
Mpo6JieM, BO3HUKAIOIIUX B pe3ysibTaTe M3MEHEHWH B KOHIEHTpaIuH Winu Gopme
JAHHOTO TIOTOKA.



3.5.

3.6.

CriernanbHO TIpeHA3HAYEHHBIE WM TOATOTOBIIEHHBIE PE3EpBYaphl IS BBIACPKUBAHUS
WM XpaHEHUs 7S NCTIONIb30BaHUs Ha YCTAHOBKE 110 TiepepadoTKe 00JyueHHOTrO TOTIIHBA.
PesepByapsl ansi  BBIZCpKMBAHHWS WM XPAaHEHUS JOJDKHBI OBITh YCTOHYHMBBI K
KOPPO3MOHHOMY BO3JEHCTBHIO a30THON KHCIOTHL. Pe3epByapbl I BHIIEPKUBAHUS WIH
XpaHeHUs] OOBIYHO HM3TOTABIMBAIOTCA M3 TaKUX MAaTepUaloB, KaK MalOyTJIepOIUCTHIE
HEp)KaBeIoIMe CTajld, TUTAaH WM LHUPKOHMH WINM JPYTHE BBICOKOKAYECTBEHHBIE
MaTepuansl. PesepByapel I BBIIEPKWBAaHUS WM XpPaHEHUS  MOTYT  OBIThH
CKOHCTPYHPOBAaHBI TakWM o00pa3oM, 4UYTOOBI WX OKCIUTyaTalWsi W TEXHHYECKOE
oOciTyXMBaHHE MPOW3BOAWIUCH JUCTAHIMOHHO, W MOTYT HWMETh CIEAYyIOLIHe
0COOCHHOCTH C TOYKH 3PEHUS KOHTPOJIS 32 SACPHONH KPUTUIHOCTBIO:

1)  OopHBIH SKBUBAJCHT CTECHOK WM BHYTPEHHHX KOHCTPYKIIMH paBeH IO MEHBIICH
mepe 2%, mubo

2)  UWIMHIPUYECKUE pe3epByaphl HMEIOT MaKCHUMAalbHBIA  guamerp 175 mm
(7 motiMoB), THOO

3)  TpsAMOYTONBHBINA MM KOJBLIEBOM pe3epByap MMEeT MaKCUMAJIbHYIO HIUPUHY 75 MM
(3 mroiima).

CucremMa KOHBEPCHM HUTPATA IIYTOHHUS B OKCH/L
BBOJHOE 3AMEYAHUE

Ha OonpmuHCTBE yCTAaHOBOK MO TepepaboTKe 3TOT KOHEYHBIH MpoIecC BKIIOYAET
KOHBEPCHIO PAaCTBOpa HHUTpaTa IUIyTOHUS B ABYOKHCH IUTyTOHHUS. B 4HCIIO OCHOBHBIX
olepanyii 3TOro mpomecca BXONAT: XpaHEHHE U  KOPPEKTUPOBKA HCXOTHOTO
TEXHOJIOTHYECKOTO MaTepHaja, OCaXACHHE W pa3lciieHne TBEPIOH W KHUIKOW (asbl,
MpOKAJIMBaHUE, OOpalleHHEe C MPOAYKTOM, BEHTWISLHUS, OOpalleHHe C OTXOJaMH U
yHpaBJIEHHE MPOLIECCOM.

3aMKHYTBIE CHCTEMBI, CIIEHAIBHO IIPEJHA3HAUYCHHBIC WJIM IIOJATOTOBJICHHBIC JUIA
KOHBEPCHM HHUTpAaTa IUTyTOHUS B OKCHJ IUTyTOHHS, B YACTHOCTH, 00OPYIOBaHHBIE TAKUM
o0pa3oM, 4TOOBI M30EkKaTh MOCTHMIKCHHUS KPUTHYHOCTH W PAAMANMOHHBIX 3PQEKTOB, a
TaKKe CBECTH K MUHUMYMY OITAaCHOCTH, CBSI3aHHBIE C TOKCHYHOCTBIO.

CucremMa KOHBEPCHH OKCHAA IUIYTOHUSI B MeTaJLl
BBOJHOE 3AMEYAHUE

DTOT TpoItecc, KOTOPHIf MOKET OBITh CBSI3aH C YCTAHOBKOH IO TEpepadOTKe, BKIIOUAET
q)TOpI/IpOBaHI/Ie ABYOKHCHU ILIYTOHWUA, OOBIYHO C MMPUMCHCHUEM BBICOKOAKTHBHOI'O
(TOpUCTOTrO BOAOPOAA, C LETbIO MOMyUeHU (TOPUAA ILTYyTOHHS, KOTOPBIA BIOCICICTBHH
BOCCTaHABIIMBACTCS C IOMOIINBI0 METAIUIMYECKOTO KANbIUS BBICOKOW YHCTOTHI 10
MOJMYYCHUS] METAIMYECKOTO TUTYTOHHS U (TOpWAa Kajblids B BWJAE MUIaka. B gucno
OCHOBHBIX OIEpalMii JaHHOrO TMpolecca BXOIAT: (TOpUpOBaHHE (HApUMEp, C
MpUMEHEHHEM 000pYI0BaHUS, COJCPIKAIIECTO OIArOPOIHBIC METAIUTBI MK 3aIIUIIICHHOTO
MOKPBITHEM W3 HHUX), BOCCTaHOBJIGHWE MeTayuia (HampuMep, ¢ TPUMCHEHHEM
KEpaMHUYCCKUX TI/II‘JIGI‘/‘I), BOCCTAaHOBJICHHUC IIIJIaKa, 06pau1eH1/Ie C IpOAYKTOM, BECHTHUIIALUA,
oOpallleHre ¢ OTXOJaMH U YIIPABICHUE MPOIIECCOM.

3aMKHyTLIe CHUCTCMbI, CIICHUAJIBHO MNPCAHA3HAYCHHLIC WM TMOATOTOBJICHHBIC JIsA
IMpOU3BOJACTBA MCETAJUIMYECKOTO IUIYTOHHA, B YaCTHOCTH, 060p}IIIOBaHHI)Ie TaKHUM
O6p330M, 4TOOBI U30€KaTh AOCTHIKCHHUA KPUTUYHOCTU U paJuallMOHHBIX Sq)(beKTOB, a
TAKXXC CBECTU K MUHUMYMY OIIACHOCTH, CBA3AHHBIC C TOKCUYHOCTBIO.



5.1.

5.1.1.

YcTaHOBKH /151 H3TOTOBJICHHS TOIUINBHBIX 3JIEMEHTOB
"V cTaHOBKA ISl H3TOTOBIICHHS TOTUIMBHBIX JIEMEHTOB" BKIIIOYAET 000PYAOBaHHE:

a) KOTOpPOC 00BIYHO HaxXoAauTCA B HECIIOCPECACTBEHHOM KOHTAKTC C TEXHOJIOTHMYCCKUM
IMOTOKOM AACPHOI0 MaT€puaja Ujinu HEIIOCPEACTBCHHO 06pa6aTLIBaCT €ro, Ujin xXe
yopasJICT UM, UJIH,

b) KOTOPOE TEPMETH3UPYET SACPHBIA MaTepHasl BHYTPH 00OJIOUKH.

YcTaHoBKH [J1s  pa3ielieHHsl HM30TONOB YypaHa MW 00oOpyaoBaHHe, KpoMme
AHAJIMTHYECKHX TPUOOPOB, CHEHHAILHO NpeIHA3HAYEHHOE WJIM TOATOTOBJIEHHOE
AJIS1 3TOTO

IIpenmersl 000pyOBaHUsI, HA KOTOPBIE, KaK CUMTACTCS, PACIPOCTPAHICTCS 3HAUCHHE
(passl "00opyI0BaHKHE, KPOME aHAIMTHYECKUX TPUOOPOB, CIEIUATILHO MPEIHA3HAYCHHOES
WJIH TIOJITOTOBIIEHHOE" JUTS pa3zelicHHs H30TOMOB ypaHa, BKIIOYAOT B ce0s:

I'azoBble ueHTpn(l)yrn " y3JIbl U KOMIIOHCHTBI, ClI€UAJIBbHO NMPEeIHA3HAYECHHBIC UJIH
MOATrOTOBJICHHBIC 1JIf HCIIOJIB30BAHUSA B Ira30BbIX ueHTpm])yrax

BBOJIHOE 3AMEYAHUE

T'azoBas neaTprudyra 0OBIYHO COCTOUT W3 TOHKOCTEHHOTO(BIX) MIJIHHAPA(OB) TUAMETPOM
or 75 mm (3 moiima) g0 400 mm (16 mIOWMOB) ¢ BEpTHUKaIbHOW ILIEHTPAIbHOW OCHIO,
KOTOPBIH(e) moMenieH(bl) B BAKYYM H BpaIaeTCI(F0TCS) C BBICOKOW OKPYKHOH CKOPOCTBHIO
nmopsnka 300 M/c wiu Gomnee. [l mocTmKeHUs OOJBIION CKOPOCTH KOHCTPYKIIMOHHBIC
MaTepHaibl BPallalonIXCsl KOMIIOHEHTOB JOJDKHBI UMETh BHICOKOE 3HAYCHUE OTHOIICHUS
OPOYHOCTH K IUIOTHOCTH, a pOTOopHas cOOpka H, CIIEAOBAaTENbHO, OTIENIbHBIC €€
KOMIIOHEHTHI OJDKHBI U3TOTOBIISITECSA C BBICOKOHM CTETIEHBIO TOYHOCTH, YTOOBI pa30anaHc
ObUl MUHUMAaJBbHBIM. B oTnmume oT Apyrux neHTpudyr razoBas NeHTpudyra s
oOoramieHusi ypaHa HMEET BHYTPH PpOTOPHOHM KaMephl Bparmarouryrocs(uecs)
neperopoaxky(u) B ¢popMe OUCKa M HENOIBIDKHYIO CUCTeMy moaadu u orBopa rasa UFs,
COCTOSIIIYIO II0 MEHBLIEH Mepe U3 TPeX OTIEJIbHBIX KaHAIOB, 1B U3 KOTOPHIX COEAUHECHBI
C JIOTIaTKaMH, OTXOSIIMMHU OT OCH poTopa K mepuepuiHoi YacTi poTOpHON Kamepsl. B
BaKyyMe HaXOAUTCS TAKXe Psii BXKHBIX HEBPAILIAIOIIUXCS 3JIEMEHTOB, KOTOPBIC, XOTS U
HUMEIOT 0COOYI0 KOHCTPYKLHMIO, HE CJIOXKHBI B H3TOTOBJICHUU U HE M3TOTOBISIOTCS M3
VHHKaJIbHBIX MaTtepuanoB. LleHTpudyxHas ycraHOBKa, 0OJHAKO, TpeOyeT OONBIIOro Ynuciia
9THX KOMIIOHEHTOB, TaK YTO MX KOJHMYECTBO MOKET CIIy’KUTh Ba)KHBIM HHIHKATOPOM
KOHEYHOTO HCIOIb30BaHMSL.

Bpamarmmmuecss KOMIOHEHTBI
a) [TomHbBIE pOoTOPHBIE COOPKH:

TOHKOCTEHHbIE LWIMHAPH WM PSAJ COSAWHEHHBIX MEXAYy COO0OH TOHKOCTEHHBIX
OUIUHIPOB, U3TOTOBICHHBIX M3 OJHOTO WK 0OJiee MaTepHallOB C BBICOKMM 3HAYCHHUEM
OTHOLICHUS IPOYHOCTH K  IUIOTHOCTH, Yyka3zaHHbIXx B [IOSACHUTEJIBHOM
3AMEYAHUN x macrosmemy pazgerny. CoenuHeHHE MWIMHAPOB MEXITy co00it
OCYIIECTBIISIETCS. TpPW MOMOIIM THOKHX CHIBL(OHOB WM KOJEL, OIUCAHHBIX B
ygactu 5.1.1. ¢) Hmxke. CoOpaHHBI POTOpP MMEET BHYTPEHHIOW(ME) Teperopoaky(u) u
KOHIIEBEIE y3JIbI, ONUcaHHbIe B 9acTsax 5.1.1.d) u e) Hmwke. OgHaKo MoTHAsE COOpPKa MOXKET
OBITh OCTaBIICHA 3aKa3YMKY B YACTHYHO COOPaHHOM BUJIE.

b) PotopHbie TpyObI:

CrierualibHO TIpe[Ha3HAYEHHBIE WJIM TOATOTOBJICHHBIC TOHKOCTEHHBIC IWJIMHJIPHI C
tomuHON cTeHku 12 mm (0,5 mroiima) mimm MeHee, nuameTpoM ot 75 MM (3 mroiiMa) 10
400 mM (16 mroitMOB), M3TOTOBJICHHBIE W3 OJHOTO WM 0Oojiee MaTepuaioB, MMEIOIIMX
BBICOKOE 3HAa4YCHHE  OTHOIICHHS TMPOYHOCTH K  IUIOTHOCTH, YyKa3aHHBIX B
[HOACHUTEJIBHOM 3AMEYAHUMU k HacTosiemMy paznemny.



5.1.2.

C) Kombria mm cumbhoHBI:

KoMmoHeHTsI, crlenuanbHO TpeIHa3HAYCHHBIE WM IOATOTOBJICHHBIC IS CO3IMaHUS
MECTHOH OITOPHI i1l POTOPHOM TPYObI WJIM COSUHEHHUS Psiia POTOPHBIX TPyO. CHIb(MOHBI
MIPEJICTABIISIOT COOOW KOPOTKHE IWIMHIPHI ¢ TONIMUHON cTeHku 3 MM (0,12 mrotiMa) mim
MeHee, quaMeTpoM ot 75 mum (3 mrofima) mo 400 MM (16 MOWMOB), UMEIOIINUX OAMH Todp H
W3TOTOBJICHHBIE W3 OJHOTO W3 MaTePHajiOB, MMEIONIUX BHICOKOE 3HAYCHHE OTHOIICHIS
MPOYHOCTH K TMJOTHOCTH, YykazaHHBIX B [IOSCHUTEJIBHOM 3AMEYAHUU «
HACTOSIIEMY pa3Jelny.

d) [eperopoaxu:

KomnonenTsr B dopme mucka auamerpoMm oT 75 MM g0 400 mm (ot 3 mo 16 aroiimoB),
CHENHWaTbHO MpeIHa3HAYCHHbIC WM TOATOTOBJICHHEIE NI YCTAaHOBKH BHYTPH POTOPHOM
TpyOBl TEHTpU(YTH C TEeNbl0 H30JIMPOBATH BHINYCKHYIO KaMepy OT TJIaBHOM
Pa3aeIUTENIbHON KaMephl U B HEKOTOPBIX CIydasx s yiaydiieHus nupkyisaiuu raza UF
BHYTPH TJIABHOM Pa3/ICIUTEIBHON KaMepbl POTOPHON TPYOBl U M3TOTOBJICHHBIC U3 OJHOTO
W3 MaTepHajoB, WMEIOMIMX BBICOKOE 3HaUY€HHE OTHOMICHWS MPOYHOCTH K IUIOTHOCTH,
ykazauaHbix B [IOSICHUTEJIbBHOM 3AMEUYAHUU k HacTosmeMy pa3zieiy.

e) Bepxuue/HuKHNE KPBIITKH:

KommonenTs! B popme nucka muamerpoM oT 75 mm (3 mroiima) mo 400 mm (16 mroitmMoB),
CTHCHHAILHO TpeJHa3HaYCHHBbIE WJIM TOJTrOTOBJIICHHBIE TakKUM 00pa3oM, YTOOBI TOYHO
COOTBETCTBOBATh AMAaMETPy KOHILIOB POTOPHOM TpyObl W Onaromapsi STOMY yIepKUBaTh
UFs BHyTpH ee. DTH KOMIIOHEHTHI HCIOJB3YIOTCS IS TOTO, YTOOBI ITOJICPKUBATH,
yACPKUBAaTh WIH COJAEpkKarb B ceOe Kak COCTaBHYIO YacTh 3JEMEHTHI BEPXHETro
NOJIIUIHNAKA (BEpXHssA KpBIIKA) WM CIY)KUTh B KauyecTBE HECYLIeH 4YacTu
BPAIAIONINXCS DIIEMEHTOB JJIEKTPOJIBUTATENS W JJIEMEHTOB HIKHETO ITOAUINITHUKA
(HYDKHAS KPBIIMIKA), W HU3TOTOBIISIIOTCS M3 OJHOTO W3 MaTepHaliOB, MMEIOIINX BBICOKOE
3Ha4YeHHE OTHOLIEHHWS MPOYHOCTH K IUIOTHOCTH, yKazaHHbIX B I[IOSCHUTEJIBHOM
3AMEYAHUMU k HacrosiemMy pasaeny.

[NOACHUTEJIbBHOE 3AMEYAHUE
s Bpamaommuxcs KOMIIOHEHTOB [EHTPU(YT HCIOIB3YIOTCS CIACIYOIIe MaTepHUabl:

a)  MapTEeHCHUTHOCTApPEIOIINE CTalld, UMEIOIINe MaKCHMAIbHBIN TIpeIes MPOYHOCTH Ha
pactsoxenne 2,05 x 10° H/m? (300 000 GyHT/KB. mroiiM) Him Goiee;

b)  amoMuHHEBBIE CIUIaBbl, HMMEIOIIME MAaKCUMAalbHBI IpeleN MPOYHOCTH Ha
pactsikenue 0,46 x 10° H/m? (67 000 ¢yHT/KB. mroiim) umn Gortee;

c) BOJIOKHUCTBIE (HUTEMOJ00HBIC) MAaTEpPHAbl, MPUTOJIHBIC IS UCIOIB30BAHUS B
KOMIIO3UTHBIX CTPYKTYpaxX M MMEIOLIUE 3HAUEHUS YIEIbHOTO MOAYJS yIPYyroCTH
12,3x 10° M mmm Goiee ¥ MAaKCHMATIbHOIO YACHBHOTO Ipeeia MPOYHOCTH Ha
pacrsxenne 0,3 x 10° M umn Gonee ("yaeabHbIH MOIYITb YIPYrOCTH" - 3TO MOIYJIb
IOura B H/Mz, JIeJICHHBIA Ha yJEeNbHBIA BEC B H/M3; "MaKCUMAaNbHBIA yIETbHBIN
npejiea MPOYHOCTH Ha pacTsKeHHe" - 3TO MaKCUMAaJbHBIN Mpeen MPOYHOCTH Ha
pacTspKeHue B H/M’, neneHHbIi Ha YIEJbHBII BEC B H/v.

CraTnyecKkue KOMIOHEHTEI
a) TToaImMIHUKY ¢ MAarHUTHOM IOJBECKOIL:

CrenmanbHO — TIpeIHA3HAYCHHBIE WJIM  TOATOTOBJIICHHBIE  MONIIMITHUKOBBIE — y3JIHI,
COCTOSIINE W3 KOJNBIIEBOTO MAarHMWTa, IMOJBCIICHHOTO B 00o0iiMe, copaepKaiieit
nemndupytomyo cpeny. OOoiiMa wm3roraBiuBaercs u3 croiikoro k UFg marepuana
(cm. TIOSAACHUTEJIBHOE 3AMEYAHUE « pasmeny 5.2.). Marautr CoemuHSETCS C
IMOJIIOCHBIM HAKOHCYHWKOM HWJIM BTOPBIM MArHuToOM, YCTAaHOBJICHHBIM Ha BerHeﬁ



KpBIIIKE, ONMHUCAaHHON B pasmene S.1.1.e). MarHuT MoXeT HMETh (GopMy KOJIbIAa C
COOTHOIICHHEM MEXKIY BHEIIHAUM M BHYTPEHHUM JHaMETpaMH, MCHBIIUM WM
paBubiM 1,6:1. Maraur Moxer uMeTh (OpMy, OOCCIICUUBAIONIYI0 HAYAIBHYIO
nporunaeMocts 0,15 'e/m (120 000 eguan CI'C)  wimm Gojiee, WM OCTaTOYHYIO
HaMarHM4IeHHOCTh 98,5% wunm Oolee, WM MPOU3BEICHNE HHIYKIIMA HA MAKCUMATHHYIO
HATIPSKEHHOCTH 110715 Goee 80 kJlx/M° (107 T'e.D). KpoMe 0GbIYHEIX CBOHCTB MaTepHaa,
HEOOXOAMMBIM TIPEJABAPUTENLHBIM YCIIOBHEM SIBIIICTCSl OTPaHUYCHWE OYEHb MAaIllbIMH
momyckamu (Menee 0,1 mm wmimu 0,004 mroitma), OTKJIIOHEHWS MAarHWTHBIX OCEH OT
reOMETPHUYECKHX OCEeH M obecrieueHre 0co00i TOMOTEHHOCTH MaTepraia MarHuTa.

b) [Mopmmmankw/ nemmndepsr:

CrnenwanbHO TpeIHA3HAYCHHBIC MW MTOATOTOBIICHHBIC TTOMNTUITHUKH, COACPIKAIIUE y3ei
OCH/YIUIOTHUTEIBHOE  KOJIBIIO, CMOHTHPOBaHHbIM Ha jgemmdepe. Ocb  0OBIYHO
MIPEJICTABIIICT COOOM BaT U3 3aKAJICHHOW CTajJH C OJTHUM KOHIIOM B (hopMe MoTycqepsbl, 1
CO CpeACTBaMH IOJCOENWHEHHU K HIDKHEH KPBIIIKE, OMMCaHHOW B pasmene 5.1.1.e), Ha
npyroMm. Ban, omHako, MOXXET OBITh COCAMHEH C THAPOJIUHAMHUYECKUM TMOITUITHUKOM.
Konpo wmeer ¢opmy TabneTku C MONyCPEPUUYESCKHM YIIIyOJIEHHEM Ha OJHOMN
MOBEPXHOCTH. DTH KOMIIOHEHTHI YaCTO TIOCTABIISIFOTCS OTIEIBHO OT JeMIiiepa.

c) MouteKkysapHBIE HaCOCHI:

CrienmaibHO TIpeHA3HAYEHHBIC WM MOJATOTOBJICHHBIC IMIUHIPHI C BHITOUCHHBIMH HIIH
BBIIABIICHHBIMUA BHYTPH CIMPAIbHBIMH KaHABKAaMH W C BBICBEPJIICHHBIMH BHYTPH
OTBEpCTUSMHU. THITOBEIMH pa3MepaMH SBISIOTCS CIEAYIOIINe: BHYTPEHHHH IHaMeTp OT
75 mm (3 mroiima) no 400 mm (16 mroiimoB), Tommuba cteHkd 10 mm (0,4 mroiima) umu
Oomee, ¢ [UIMHOW, paBHOH nmamerpy uiau Oomnbiue. KaHaBku OOBIYHO HMEIOT
MPSIMOYTOJIFHOE TIoTIepedHoe cedeHue u riryouny 2 mum (0,08 aroitma) mim Gosnee.

d) Craropsl ABUTATENICH:

CrierualibHO TIpeIHA3HAYCHHBIC WU TOATOTOBJICHHBIC CTaTOPHI KOJIBIIEBOH (OpPMBI yis
BBICOKOCKOPOCTHBIX MHOTO(ha3HbIX THCTEPE3UCHBIX (vu PCAKTHBHBIX)
3JIEKTPOIBUTATEIICH MIEPEMEHHOIO TOKA I CHHXPOHHOW PabOThl B YCIOBHSIX BaKyyMa B
nuamasone dgactor 600-2000 'm m B amamazone mommHocTed 50-1000 BA. Cratopst
COCTOSIT M3 MHOTO()a3HBIX OOMOTOK Ha MHOTOCJIOIHOM KEJIE3HOM CePACYHUKE C HU3KHMH
MTOTEPSIMH, COCTOSIIIIEM M3 TOHKUX IUIACTHH, 00bI9HO ToJmuHOH 2,0 MM (0,08 mroiima) wimu
MeHee.

e) Kopnyca/npueMHuKy neHTpUpyru

KoMmoHeHTsI, crienuanbHO MpeIHa3HaYeHHbIe WU TIOJrOTOBJICHHBIE IS pa3MEleHHs B
HUX COOpKH POTOPHOM TpyOBI Ta30BOM IeHTpH(YTrH. KopIyCc COCTOMT W3 KECTKOTO
MWIMHPA ¢ TOJImKHON creHku 70 30 MM (1,2 aroiiMa) ¢ mpenu3HoHHO 00pabOTaHHBIMH
KOHI[AMH JUIS YCTaHOBKW TOJIIAITHUKOB W C OJHUM WU HECKOIBKUMH (IIaHIIAMH IS
MoHTaxa. OOpaOoTaHHBIE KOHIBI TapajUIeIbHBI JPYT JAPYTY H TepHeHAUKYISPHBI
MPOIOJIBHOM ocu wrHApa B npenenax 0,05 rpamyca win meHee. Kopiryc MoxeT Takke
MPEJCTABIIATh COO0I KOHCTPYKIIMIO SYCHCTOTO THIA JIJIS Pa3MEICHUS B HEM HECKOJIBKUX
poropHbx TpyO. Kopmyca m3roraBnmBaroTcs U3 mMarepuaioB, kopposuectoiikux k UFs,
NI 3alIAIIAI0TCA IMOKPBITUEM U3 TAKUX MaTCPHUAJIOB.

f) JloBymku:

CriennanbHO TpeTHa3HAYECHHBIC WIIH MTOATOTOBICHHBIE TPYOKH BHYTPEHHHUM JTHAMETPOM
mo 12 MM (0,5 mroiima) mist m3BiaedeHus raza UFq u3 poTopHOM TpyOBI 0 METOLY TPYOKH
[Tuto (T.e. ¢ OTBEpCTHEM, HANpaBICHHBIM Ha KPYTOBOM MOTOK Ta3a B pOTOpPHOH TpyOe, K
npuMepy, MOCPEICTBOM H3ruba KOHIA paJualibHO PACIONIOKEHHOH TpyOKH), KOTOpBIE
MOJKHO TIPHKPEIUTh K IEHTPaJbHON CHCTEME M3BJICUEHHS Tra3a. TpyOKH M3TOTOBJICHHI W3
MarepuanioB, kopposuecTokux k UFg, WM 3alyiaroTcs TMOKPBITUEM U3  TaKHUX
MaTepHaJIoB.



5.2.

5.2.1.

5.2.2.

CrnenunajibHO MpeIHA3HAYEHHbIE WJIH MOAT0TOBJIEHHbIE BCIOMOTaTe/IbHbIE CHCTEMBI,
00opy1oBaHMe W KOMIIOHEHTHI /I HCHOJb30BAHMS Ha Tra3oueHTpudyHoi
YCTaHOBKe 0 000raleHHIo

BBOJAHOE 3AMEYAHUE

BcrmoMoraTenbHble  CUCTEMBI, O0OpyIOBaHHE W KOMIIOHEHTHI Ta30UeHTpH]YKHOU
YCTaHOBKM MO OOOTALICHHUIO MPEACTaBIAIOT COO0 CHCTEMBI YCTAaHOBKH, HEOOXOAMMBIE
st nogaun UFe B ieHTpudyry, 1uis CBsI3U OTAEIBHBIX LEHTPU(YT MEXay cOOO0H ¢ Lenbio
00pa3zoBaHus KacKaJoB (WM CTYTIEHEH), 9TOOBI TOCTHYh 0OJiee BRICOKOTO 00OTaIEHUS U
m3Bieub "mpoaykt' u "xBoctel" UFs m3 uentpudyr, a Taxke o0opymoBaHue,
HeoOXoauMoe ISl IPUBEICHHS B AICHCTBHE HEHTPUGYT WM AJIS YIPABICHHUs yCTaHOBKOI.

Oo6prya0 UF4 nicmiapsieTcst U3 TBEPBIX BEIECTB, MMOMEUICHHBIX BHYTPH II0JI0TPEBACMBIX
aBTOKJIaBOB, M TIOJAeTCsA B Ta3000pa3HON ¢opme K TeHTpudyram depe3 CHCTEMY
KOJUIEKTOPHBIX TpyOompoBomoB kackana. "[Ipoaykr" u "xBoctel" UF¢, mocTymaromue u3
HeHTpUdyr B BHJE Ta3000pa3HBIX TIOTOKOB, TAaKXE NPOXOAIT Yepe3 CHCTEMY
KOJJIEKTOPHBIX TPYyOONPOBOMOB Kackaga K XOJIOAHBIM JIOBYIIKaM (paOoTaromuM MpH
temmeparype okosio 203 K (-70°C)), rae oHH KOHAEHCHPYIOTCS M 3aT€M MOMELIAIOTCS B
COOTBETCTBYIOIIME KOHTCHHEPHI IS TPAHCIIOPTUPOBKH WIIM XpaHEeHUs. Tak Kak
YCTaHOBKa I10 OOOTAIIEHWI0 COCTOMT M3 MHOTHX THICSY HeHTpudyr, coOpaHHBIX B
KacKaJpl, CO3/Ial0TCS MHOTOKHMJIOMETPOBBIE KOJUIEKTOPHBIE TPYOOIPOBOABI KAacKaloOB C
THICSTYAMH CBApPHBIX IIBOB, IIPUYEM CXEMa OCHOBHOW YacTU UX COCIUHEHUN MHOTOKPATHO
noropsiercsi.  OOopymoBaHWe,  KOMIIOHEHTHI W CHUCTeMBl  TpyOOmpOBOJOB
M3TOTaBIMBAIOTCS C COOIOIEHIEM BBICOKMX TPEOOBaHHUN K BaKyyM-TUIOTHOCTH W YHUCTOTE
00paboTKH.

CucreMbl mogavyu/cucTeMbl 0TBOAA "'mpoaykTa’ u '"xBocTOB"

Cneunaano MMPEAHA3HAYCHHBIC HJIM IMOATOTOBJICHHBIC TEXHOJOTUYECKHUE CHUCTEMBEIL,
BKIIFOYAIOIIHUE:

MUTAIOIINAE aBTOKJIABHI (MJIM CTaHIIMK), UCTIONb3yeMble s nogaun UFg B kackambt
neHTpudyr npu gasinernn 10 100 lla (15 dbyHT/KB. q101M) 1 TIpH CKOpOCTH 1 KT/4
nim 0oJee;

aecyOmMMaTopsl (MM XOJIOAHBIC JIOBYIIKH), UCTIONb3yeMble i BhiBeaeHus UFg
n3 kackanoB mpu pgasineHun g0 3 klla (0,5 dyHT/KB. MI0MIM). JlecyOmumaTopsl
croco6HbI oxnaxaarses 10 203 K (-70°C) u marpesatses g0 343 K (70°C);

cTaHuuMu "mponaykTta" u "XxBocToB", Hcmoib3yeMmble s nepememeHus UFg B
KOHTEUHEPBHIL.

DTa yCcTaHOBKa, O0OpyJOBaHME W TPYOOIPOBOMBI ITOTHOCTHIO HM3TOTABIUBAIOTCS W3
croiikux k UFs wMarepuanoB  wiM  3allMIIAIOTCS  TOKPBITUEM U3  HHX
(cm. [TIOSACHUTEJIBHOE 3AMEYAHUE k nanHoMy paszeny) ¢ coOI0IeHHEM BBICOKHX
TpeOOBaHMIA K BAKYyM-IDIOTHOCTH M YUCTOTE 00PaOOTKH.

MamuHHbIe CHCTeMBI KOJIJIeKTOPHBIX TPYOONPOBOI0B

CrnenuanbHO TIpelHa3HAYCHHbIE WM IOATOTOBJICHHBIE CHUCTEMBI TPYOONPOBOAOB U
KoJuiekTopoB st yaepxkanuss UFq BHyTpm UEHTpHUQYKHBIX KackaJoB. OJTa CETbh
TpyOOIIPOBOJOB OOBIYHO TMPEACTABISICT CO00H CHUCTEMY C "TpOHHBIM" KOJIJICKTOPOM, U
Kaxnas IeHTpudyra coeluHEHA C KaKIBIM M3 KOJUIEKTOpoB. CliefoBaTeibHO, cXeMa
OCHOBHOW 4YacTH WX COCIWHEHHS MHOTOKpaTHO ToBTOpsercs. OHa IOJHOCTHIO
mrotapiauBaeTcs wu3 croWkux Kk UF¢ wmarepmano (cm. I[IOSCHUTEJIBHOE
3AMEYAHMUE x HacrosimeMy pa3zeny) ¢ co0toieHIeM BHICOKHX TpeOOBaHUI K BaKyyM-
TUIOTHOCTH M YUCTOTE 00pabOTKH.



5.2.3.

5.24.

5.3.

5.3.1.

Macc-criekTpoMeTpbl/McTOYHUKH HOHOB s UFg

CrienManbHO IpeAHA3HAUYEHHbIE WM IOATOTOBJICHHBIE MAarHUTHBIC WM KBaJpPYNOJIbHBIC
Macc-CIIeKTPOMETPBI, CIOCOOHBIE TTPOU3BOAUTE MPSIMON OTOOpP MPOO MoIaBaeMoil Macchl,
"mpoaykTa" mwin "XBocToB" u3 ra3oBbIX MoToKoB UF¢ u o0Omagaromye moaHbIM HA0OpOM
CIICAYIOIINX XaPaKTEPUCTHK:

1. yAenpHas pa3pemaroniasi ClIocOOHOCTH 1Mo Macce cBhimie 320;

2. coacpiKaT UCTOYHUKU HOHOB, HU3IOTOBJICHHBIC W3 HHUXpPOMAa WJIX MOHCIA HIN
3alIUIICHHBIC ITOKPBITUEM U3 HUX, UM HUKCIIMPOBAHHBIC,

3. COACPIKAT NOHU3AIIMOHHBIC UCTOUYHUKHU C 60M6ap£[HpOBKOﬁ QJICKTPOHAMU
4. COACPIKAT KOJUICKTOPHYIO CUCTEMY, IPUT'OAHYIO JJII U30TOIIHOTO aHAJIn34a.

IIpeoGpa3oBaTen 4acCTOThI

[IpeoOpazoBaTenn YacTOTHl (TaKKe H3BECTHBIE KAaK KOHBEPTOPHI WM WHBEPTOPBHI),
CHELUAIPHO MpPEIHA3HAYEHHbIC WM IIOATOTOBIEHHBIC JJIS IHMTAaHUA CTaTOpPOB
JBUTATENeH, ompeAeNeHHBIX B moamyHkTe 5.1.2.d), wiam YacTH, KOMIIOHEHTHI W
noAcOOpKM Takux IpeoOpas3oBaTenedl 4acTOThl, O00Jajaroliye MOJIHBIM HabopOM
CJIEAYIOIINX XaPAKTEPUCTHK:

1. MHoroda3HbIi BeIxo/ B nuana3one ot 600 xo 2000 I';

2. BBICOKasl CTaOMIBHOCTH (CO cTabmiu3arueit yactoTsl sryuie 0,1%);
3. HU3KHE HeIMHEHHbIE NCKakeHus (MeHee 2%); u

4. ko3 duimeHt moneznoro aercTeus cebitre 80%.

[NOACHUTEJIbBHOE 3AMEYAHUE

[lepeuncnenHoe BhIIE OOOPYJOBaHWE BCTYMAeT B HEMOCPEICTBEHHBI KOHTAKT C
texHoJorndeckuM Tra3oM UF¢ mim HermocpemcTBeHHO YIIpaBiseT padoToil meHTpudyr u
MPOXOXKICHUEM Ta3a OT HEHTPUPYTH K HeHTpU(dyTre U U3 Kackala B KacKaj.

Koppozuectoiikue xk UFs maTepuansl BKIIOYAIOT HEPXKABEIOIIYIO CTallb, ATIOMUHUH,
AJTIOMUHHUEBBIE CIUIaBbl, HUKEIh WIH CIIaBhI, coaeprkarire 60% u 6onee HUKEIS.

CHeH]{laﬂbHO npeaHasHaAa4Y€HHbIC WU MOATOTOBJICHHBIC CﬁOpKH U KOMIIOHCHTHBI IJId
HCIOJIB30BaHUSA IIPHA Fa30)]l/l(l)(1)y3HOHHOM oﬁorameﬂml

BBOJIHOE 3AMEYAHUE

IIpu  rasomud¢dy3moHHOM  MeTolde  pa3felieHus  HM30TONOB  ypaHa  OCHOBHOH
TEXHOJIOTHYECKOH COOpPKOH SBISICTCA CIELHMAIbHBI TMOPUCTBIH Tra30audy3MOHHBIN
Oapbep, TEMIOOOMEHHMK ISl OXJ@KICHUS Taza (KOTOPBI HarpeBaeTcst B Ipoliecce
CKaTHs), YIUIOTHUTEIbHbIC KIAaHbl W  PEryJupyloIlMe KJIANaHbl, a TakKkKe
TpyOonpoBoabl. [lockonbky B Ta30au@dy3vMOHHON  TEXHOJOTHH  HCIIOJIB3YETCs
mectudropucteiii ypan (UFg), Bce o0opynoBaHme, TpyOOHNpOBOABI M IOBEPXHOCTH
U3MEPUTEIbHBIX NPUOOPOB (KOTOpBIE BCTYMAalOT B KOHTAKT C Ta30M) JOJDKHBI
M3rOTaBIMBAThCAd U3 MaTepHaliOB, COXPAHSIONMX CTaOMIBbHOCTh Npu KoHTakTe ¢ UFg.
lazognddy3noHHas ycTaHOBKa COCTOMT M3 psAla TaKUX COOPOK, TaK YTO MX KOIUYECTBO
MOXeT ObITh BaXKHBIM IIOKa3aTelIeM KOHEYHOT0 peIHa3HAYCHHUS.

I'azonu¢gpy3nonnnie 6apbepbl

a) CrnenmanbHO TpeJHAa3HAYCHHBIE WU IOATOTOBJICHHBIE TOHKHE, MOPHCTHIC
¢ubTpsl ¢ pasmepom nop 100-1000 A (anrctpem), Tommunoi 5 MM (0,2 mroiiMa) umu
MEHbINlE, a g TpyOdatelx ¢opm mmamerpoM 25 mMm (1 mroiiM) WM MEHBIIE,
W3TOTOBJICHHBIE W3 METAUIMYECKHUX, ITOJMMEPHBIX MM KEPAMUYECKUX MaTepHAIOB,
koppo3uectorkux Kk UFg, u
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5.3.2.

5.3.3.

5.34.

5.3.5.

5.4.

b)  cHenuanbHO TMOATOTOBJICHHBIC COCAMHEHHSI WU TOPOIIKH JUIS H3TOTOBIICHUS
TaKuX (1)I/I.HI)TpOB. Takune COCIUHCHUA W IMOPOLIKKW BKIIIOUAIOT HHUKEIL WKW CIUIABBI,
conepxkarme 60% wim OoJsiee HUKENS, OKCUJ] afOMHHUS Wi cTolikue kK UFg oaHOCThIO
(TOpUpOBaHHBIE YTIIEBOAOPOAHBIE TTOIUMEPHI ¢ YHCTOTOM 99,9% mnm Gonee, pazmepom
gacTur, MeHee 10 MKM M BBICOKOW OJHOPOTHOCTBIO YACTHUIl MO KPYIHOCTH, KOTOPHIC
CICIMAIILHO MOITOTOBIICHBI JJIs U3rOTOBIEHUS ra3oaudy3noHHBIX OGapbepoB.

Kamepsl nudppyzopon

CrneuuanbHO TPEIHA3HAYCHHBIC WIIM MOATOTOBJICHHBIC TCPMETHYHBIC LUJIMHIPUYCCKHE
cocyabl auamerpoM Oonee 300 mm (12 mroiimoB) u mnuHOHN Oosee 900 MM (35 mroiiMoB),
WIM TIPSMOYTOJBHBIE COCY/BI CPAaBHHMBIX Pa3MEpOB, MMEIOIIME OIHMH BITyCKHOW M JBa
BBIITYCKHBIX TNaTpyOKa, AMaMeTp KaKIOoro M3 KoTopblx Oonee 50 MM (2 mroiima), mis
HoMelIeHHs B HUX Ta3oauddy3HoHHBIX OapbepoB, M3rOTOBICHHBIE M3 cTOWKuMX K UFg
MaTeprajIoB WX 3alHIICHHbIC TOKPHITUEM U3 HUX, U NTPEAHA3HAYCHHBIC JJIsl YCTAaHOBKH B
TOPU30HTAIBHOM HJIM BEPTUKAIEHOM MOJOKCHUH.

Kommnpeccopsl 1 razoaqyBku

CriennanbHO TIpeTHa3HAYECHHBIE WM TIOATOTOBJICHHBIE OCEBBIE, IEHTPOOESKHBIE WIIH
00BEMHBIE KOMIIPECCOPHI, WIIM Ta30yBKH C IPOWU3BOIMUTEIHLHOCTHIO Ha Bcoce 1 M’/MHH
mwm ©Oomee UFy W ¢ gaBileHHMeM Ha BBIXOJE 10 HECKOIBbKMX coTreH Kklla
(100 ¢yHT/KB. MIOKM), TIpeHA3HAYSHHBIE IS JOJITOBPEMEHHOW SKCIDIyaTallid B Cpefe
UF¢ ¢ »ameKkTpoaBUTaTeIeM COOTBETCTBYIOMICH MONTHOCTH WM 0e3 Hero, a TakKke
OTJICNbHBIE COOPKHM TaKMX KOMIIPECCOPOB M T'a30JyBOK. DTH KOMIIPECCOPHI M T'a301yBKH
uMeIoT mepemnajn AaBieHus oT 2:1 mo 6:1 um wsrortaBmmBaroTcsa u3 cToWkumx kK UFg
MaTepHaJIOB WIIH TIOKPHIBAIOTCS UMHU.

YniioTHeHus Bpaliaumuxcs BajioB

CrenuanbHO MPeIHA3HAYCHHBIC WJIM IOATOTOBJICHHBIC BaKyyMHBIC YIUIOTHEHUS,
YCTaHOBJICHHBIC HA CTOPOHE MOJa4yd W Ha CTOPOHE BBIXOAA JUIsl YIJIOTHEHUWS Baia,
COEQUHAIOIIETO POTOP KOMIIpeccopa WJIM ra304yBKH C IIPUBOJHBIM JBUIaTENIEM, C TEM
4TOOBI 00ECTICUNTh HAICKHYI0 TePMETU3AIUI0, PEIOTBPAIIAIONIYI0 HaTEKaHUE BO3AyXa
BO BHYTPCHHIOIO KaMepy KOMIIpeccopa MM ra3ofyBku, kotopas namonHeHa UFs. Takue
VIUIOTHEHUS OOBIYHO TMPOCKTHPYIOTCS HAa CKOPOCTh HAaTeKaHHS OydepHOro raza MeHee
1000 cm®/Mun (60 mroiiv’/Mun).

Tenooo0MenHuku a1 oxjaaxaenus UFg

CrnenuanbHO TIpeIHAa3HAYCHHBIE WIIH TIOTOTOBJICHHBIC TEIII0O0OMEHHUKHN, U3TOTOBJICHHBIC
u3 croiikux Kk UF¢ mMarepuanoB Wiu MOKPHITHIE UMU (32 UCKIIOYEHHUEM HEpKaBeromleit
CTalli), WIA MeNbl0, WIN JIOOBIM COYETaHHEM OSTHX METaJUIOB M pPAacCUMTaHHBIC Ha
CKOpOCTh ~ W3MEHEHHUs  JaBJeHus, ompeneisomero  yreuky, wmeHee 101]a
(0,0015 ¢ynt/kB. qroiim) B yac mpu nepenaze narinenus 100 kI1a (15 GpyHT/kB. Ar0iiM).

CHeII](la.]]bHO npezma:maqeﬂﬂble HJIN MOATOTOBJICHHBIC BCIIOMOrIraTeJIbHbIC CUCTEMBI,
060py110Balme U KOMIIOHEHTHBI 1IJId HUCHOJb30BaHUMA l'[pl/l Fa30}1ﬂ(l)(l)y3I/IOHHOM
odorameHuu

BBOJAHOE 3AMEYAHUE

BcnomoratensHble cUCTEMBI, 000pPYOBAaHHE M KOMIIOHCHTHI JJs Ta301u(dy3HOHHBIX
YCTaHOBOK TIO0 OOOTAIICHHUIO TPEACTABIISIIOT COOOH CHUCTEMBI YCTaHOBKH, HEOOXOIMMBIC
st monaun UFg B razoguddysznonHyo cOOpKy, Ui CBSI3H OTIENBHBIX COOPOK MEKIY
co0oif 1 00pa3oBaHMs KAacKaJOB (WM CTYIEHEH) C IENbI0 MOCTCIICHHOTO JTOCTUXCHHUS
Ooinee BBICOKOTO oO0orameHHss W u3BnedyeHus 'npoaykra" u "xBocroB" UFs wu3
i Py3MOHHBIX KackaloB. BBUy BEICOKOMHEPITMOHHBIX XapaKTePUCTUK AU((HY3HOHHBIX
KackaZoB J000oe TmpephiBaHHE WX pabOTHl, OCOOCHHO WX OCTaHOBKA, MIPHUBOIAT K
Cepbe3HBIM mocieAcTBuAM. CienoBaTenbHO, Ha Ta30u(py3HOHHON yCTAHOBKE Ba)KHOE
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5.4.1.

5.4.2.

5.4.3.

5.4.4.

3HAQYEHHE HUMEIOT CTPOroe M IOCTOSHHOE IOIJEP)KAaHWE BaKyyma BO  BCEX
TEXHOJIOTUYECKUX CHCTEMAaX, aBTOMATHYECKas 3allluTa OT aBapuii M TOYHOE
aBTOMAaTHYECKOE pETyJUpOBaHUE IMOTOKA Taza. Bce 3TO MpHBOAMT K HEOOXOAMMOCTH
OCHAIlCHUS YCTAHOBKM OONBIIMM  KOJMYECTBOM CIELHUAIbHBIX H3MEPUTEIbHBIX,
PErYJIUPYIOIINX U YIPABISIIOLIUX CUCTEM.

Oo6bruno UF4 ucnapsiercs u3 IMIIMHAPOB, TOMEIICHHBIX BHYTPH aBTOKJIABOB, U TIOJIACTCS
B Ta3oo0pa3HOW QopMe K BXOAHBIM TOYKAM 4Yepe3 CHCTEMY KOJUIEKTOPHBIX
TpyOompoBonoB kackama. "Ilpomykt" m "xBocthl" UFg, mocTymaromie W3 BBIXOTHBIX
TOYCK B BHJIC I‘a3006p213HBIX IIOTOKOB, IPOXOAAT 4YE€pPE3 CUCTEMY KOJUJICKTOPHBIX
TpyOOIIPOBOIOB Kackajga JMOO K XOJIOAHBIM JIOBYIIKaM, JIMOO K KOMIIPECCOPHBIM
CTaHITUAM, THe Ta3000pa3Hblii MOTOK UFg cxxmkaeTcss W 3areM IOMeENaeTcs B
COOTBETCTBYIOIIME KOHTEMHEpHI I TPAaHCIOPTHPOBKM WM XpaHeHus. Ilockonbky
razonupPy3uoHHAs YCTaHOBKAa 1O OOOTAIICHUI0O WMEET OOJbIIOE KOJIUYECTBO
ra3zonny3noHHBIX COOPOK, COOpPAHHBIX B KacKaJbl, CO3JAIOTCS MHOTOKHIOMETPOBBIE
KOJIJIEKTOPHBIC pr60HpOBOI[BI KaCKaJloB C ThICAYaMH CBApHBLIX HIBOB, MPHUYEM CXEMa
OCHOBHOW 4YacTM WX COEAMHCHWH MHOTOKpaTHO moBTOpsierca. (OO0opyaoBaHue,
KOMIIOHEHTBl W CHCTEMBI TPYOOIPOBOJIOB H3TOTABIMBAIOTCA C COONOJEHHEM BBICOKHX
TpeOOBaHMI K BAKYYM-IDIOTHOCTH M YACTOTE 00pabOTKH.

CucreMbl mogavyu/cucTeMbl 0TBOAA "'mpoaykTa’ u '"xBoCcTOB"

CrienManbHO TMPEJHA3HAYCHHBIC WM MOATOTOBICHHBIC TEXHOJIOTHUECKHE CHUCTEMBI,
crtocoOHbIe padoTtats mpu nasienuu 300 xlla (45 GbyHT/KB. Ar0HM) WM MEHEe, BKITIOUAs:

MUTAIONINE aBTOKJIABBl (MJIM CUCTEMBI), Hcmojib3yemble aiast moxaun UFg B
razoauddy3uoHHbIE KacKapl;

JecyOonmMaTopsl (MIIH XOJIOAHBIE JIOBYIIKH), UCHONb3yeMble /i BeiBeneHUs UFg
n3 razoaudy3nOHHBIX KacKaoB;

CTaHIIUKU CXKHXXCHUS, I'IC UF@ B ra3006pa3Hoﬁ q)OpMG N3 KaCKaga CXKXHUMACTCA U
OXJTAXAACTCA 1O KUJAKOTO COCTOAHUA,

cTanuy "mpomaykra" WM "XBOCTOB", WcIonb3yemble s nepememenus UFg B
KOHTENHEPHI.

CucteMbl KOJUIEKTOPHBIX TPYGONIPOBOAOB

CrienmanbHO TIpeTHA3HAYEHHBIE WIIM MOJATOTOBIEHHBIE CHCTEMBI TPYOOIPOBOJOB H
CUCTEMBI KOJUIEKTOPOB i yaepxkanus UF BHyTpu razonuy3uoHHBIX KackaloB. OTa
CeTh TPYOOIPOBOIOB OOBIYHO MPEICTABIACT COOOH CUCTEMY C "IBOMHBIM" KOJICKTOPOM,
T/Ie KaKaas sideiika CoeIMHEHa C KAKIBIM U3 KOJIEKTOPOB.

BaxkyyMmHbIe cucTemMbl

a) CrieruaJibHO  NIPEeIHA3HAYCHHBIC WJIM IOJATOTOBJICHHBIC KPYIIHBIC BaKyyMHBIC
MarucTpalid, BaKyyMHBbIC KOJUIEKTOPHI M BAaKyyMHBIC HACOCHI MPOU3BOIUTEIBHOCTHIO
5 v /mun (175 dyr’/Mun) mwu Goree.

b) BakyymHBIe HAacOCHI, CIIENUATLHO TIPEIHA3HAUYCHHBIE I paOOThl B CoMeprKaleit
UFs atmochepe ¥ M3roTOBIICHHBIC W3 AFOMUHUS, HUKENS WU CIUIABOB, COJEPIKAIIUX
oornee 60% HHUKeNs WA MOKPHIThIE UMH. DTH HACOCHI MOTYT OBITh WIIM POTAIIMOHHBIMH,
WA TOPIIHEBBIMH, MOTYT UMETh BBITCCHSIIOIINE U (PTOPUCTOYIJICPOIAHbBIC YIUIOTHCHUS, a
TaK)Ke B HUX MOTYT IPUCYTCTBOBATH CICIHAIBLHBIC pa00YHE KUIKOCTH.

CrnenmnajJbHble CTONOPHBIE H PeryIupyomue KianaHbl

CriermanbHO TIpeTHA3HAYeHHBIE WJIM ITOATOTOBIICHHBIE PYYHBIE WM aBTOMATHYECKHE
CTOTIOPHBIC W PETYJHPYIONIHE KJIAMaHbl CHUIB()OHHOTO THUIIA, H3TOTOBJICHHBIE U3 CTOMKUX
k UFs marepuanos, auametpom ot 40 mo 1500 mm (1,5 no 59 nroiiMoB) A1 yCTaHOBKH B
OCHOBHBIX U BCIIOMOTATENbHBIX cHCTeMaxX ra3oan((y3nMOHHBIX YCTAaHOBOK IIO
000TaIIeHuIo.
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5.4.5.

5.5.

Macc-criekTpoMeTpbl/McTOYHUKH HOHOB s UFg

CrenuanbHO TIpeIHA3HAYCHHBIE WIIH TTOATOTOBJICHHBIC MAarHUTHBIC WM KBaJPYIIOIHHBIC
Macc-CIIeKTPOMETPBI, CIIOCOOHBIE MTPOU3BOAUTD MPSIMON O0TOOP Mpo6 moJaBaeMON Macchl,
"mpoaykra" uiau "XBoCTOB" U3 ra3oBbIX MoTOKOB UF¢ u oOnagaromme moiaHbEIM HAOOpoOM
CIIeIYFOIINX XapaKTEPUCTHK:

1. yAenpHas pa3pemaroniasi ClIocOOHOCTH 1Mo Macce cBbimie 320;

2. CoACpPKAaT UCTOYHUKU HOHOB, HU3IOTOBJICHHBIC W3 HHUXpPOMAa WJIW MOHCIA WU
3alMUIICHHBIC ITOKPBITUEM U3 HUX, UM HUKCIIMPOBAHHBIC,

3. COACPIKAT NOHU3ALINMOHHbIC UICTOUYHHUKHU C 60M6ap£[HpOBKOI>i QJICKTPOHAMU
4. COACPIKAT KOJUICKTOPHYIO CUCTEMY, IPUT'OAHYIO JJII U30TOIIHOTO aHAJIn3a.

I[NOACHUTEJIBHOE 3AMEYAHUE

IlepeunciienHoe BeIIE 00OPYIOBAaHHE BCTYMA€T B HEMOCPEICTBEHHBI KOHTAKT C
texHonorndeckuM razoM UFs, nmu0o HEmocpeACTBEHHO pPEryjHpyeT IMOTOK B Ipeenax
Kackana. Bce moOBEepXHOCTH, KOTOpbIE BCTYMAlOT B KOHTAaKT C TEXHOJOTHMUYECKHUM Ta3oM,
LETMKOM HM3roTaBiIuBarOTCA U3 cToikux kK UFg MaTepuanoB win nokpsiBatoTcs umu. Jis
HeNeld  pas3ieNioB, OTHOCSIIMXCH K Tra30au¢)(y3uOHHBIM YCTPOMCTBaM, MaTepUaEbI,
koppo3uectoiikue kK UFq, BKIIOYAIOT HEP>KABEIOIIYIO CTajlb, aJIOMUHUN, aIFOMUHUEBBIE
CIUIaBBI, OKCHJI QTFOMUHUS, HUKENIb WIH CIUIaBHI, cofepxkartue 60% nau OoJiee HUKENs, a
takke croiikue Kk UFg momHOCThIO (hTOpUpOBaHHBIE YTIICBOAOPOIHEIC TOJIUMEPHI.

CnenuajabHO NpeaAHasHAYCHHbIC WJIH NMOATOTOBJCHHbLIC CHUCTEMBbI, oﬁopyuona}me H
KOMIIOHEHTHI AJIl UCHTOJIb30BaHUSA HA YCTAHOBKAX a3POAHHAMHUYIECCKOI0 odorameHust

BBOJHOE 3AMEYAHUE

B mponeccax aspoauHamMuyecKoro odoramieHus cMech razoodpasnoro UFg u nerkoro rasa
(BOoZOpoOA WM renuil) CKUMACTCA U 3aTEM IPOITyCKAETCsl Yepe3 pa3AessIioNie 3JIeMEHTHI,
B KOTOPBIX HM30TOIIHOE pa3/elCHUE 3aBEpILIAETCs MOCPEICTBOM IOIYy4EHHUs OOJBLIMX
HEHTPOOEKHBIX CUJI TI0 TEOMETPUH KPUBOJIMHEHHOW CTEHKH. Y CIIEIIHO pa3paboTaHbl aBa
npolecca 3TOro THIIA: IPOLIECC COMIOBOTO Pa3/eieHus U MpoLecc BUXpeBOi TpyOku. s
0o00OHMX IPOLIECCOB OCHOBHBIMM KOMIIOHEHTaMH KacKaga pas3lelieHus SBJISIOTCS
HWIMHAPUYECKHE KOpIyca, B KOTOPBIX pa3MEIIEHbl CIEHUAIbHbIE pa3euTelbHbIE
3JIEMEHTH! (COIUIa MM BHXPEBbIE TPYOKHM), ra30Bble KOMIIPECCOPHI U TEMIO0O0OMEHHUKHU
JUIsl yZlaneHusl o0pa3yrolerocs npyu cxatuy Temia. [ a3poJuHaMHUYeCKUX YCTaHOBOK
TpeOyeTcs Leblil psil TAKUX KacKaIoB, TaK YTO MX KOJMYECTBO MOXKET CIYKUTHh BaKHBIM
yKazareneM KOHEYHOTOo HCHOJb30BaHMA. IIOCKONBKY B a’poJMHAMHUYECKOM IIpOLecce
ucnionezyercsi  UFg, moBepxHOCTH  Bcero  oOOpyZOBaHMSA, TPyOONpPOBONOB U
WU3MEPUTEIbHBIX TNPUOOPOB (KOTOpBIE BCTYMAalOT B KOHTAKT C Ta30M) JOJDKHBI
M3rOTaBIMBAThCA U3 MAaTEPUANIOB, COXPAHSIOIINX YCTOHYMBOCTD Npu KoHTakTe ¢ UFs.

[NOACHUTEJIBHOE 3AMEYAHUE

IlepedniciieHHBIE B HACTOSIIEM pa3deiie 3JEMEHTH BCTYHAlOT B HEIIOCPEICTBEHHBIH
KOHTaKT ¢ TexHojorudeckuM razom UF¢ nmb0 HEmocpeiACTBEHHO PEryIupyIOT MOTOK B
mpejenax kackana. Bce moBepxHOCTH, KOTOPBIE BCTYIAIOT B KOHTAKT C TEXHOJIOTHYECKHM
rasoM, ILEJIUKOM H3roTaBiuBaroTca U3 cToikux kK UFg MaTepualioB WM 3alllMIIEHbBI
MOKPBITUEM W3 TaKWX MaTepuayioB. J[ns 1menel paszena, OTHOCSIIETOCS K DJIEMEHTaM
a’pOIMHAMHUYECKOT0o oloranieHus, kopposuectoiikue k UF¢ MaTepuainbl BKIFOYAIOT ME/Ib,
HEPXKABEIOIIYI0 CTallb, AIIOMHHUHN, AalOMUHUEBBIC CIUIaBBl, HHUKEIb WJIA CIUIABHI,
conepxkamue 60% wam Oonee HuKensd, a Takke croikue K UFg momHOCTEIO
(hropupoBaHHBIC YTIIEBOAOPOIHBIC TOJIUMEPHI.
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5.5.1.

5.5.2.

5.5.3.

5.54.

5.5.5.

5.5.6.

PasneauTenbHbIe COILIA

CrenmanbHO IpeJHA3HAYEHHBIC WM IOJATOTOBJICHHBIE DA3JENUTENbHBIE COIJIA U HX
cOoopku. PazgenuTenpHble COIUIA COCTOST U3 INEJNEBUIHBIX HM3OTHYTHIX KaHAJOB C
panuycom m3ruba meree 1 MM (o6braao ot 0,1 mo 0,05 mm), kopposuectoiikux k UFs, n
MMCIOLMX BHYTPEHHIOIO PEXYIIYI0 KPOMKY, KOTOpas pasfeiisieT MPOTEKAaroIluil depes
COILIO Ta3 Ha JIBE (DpaKITHH.

Buxpesbie TpyOKu

CriennabHO TIpeHA3HAYCHHBIE WM TIOJATrOTOBICHHBIE BHXPEBBIE TPYOKH M UX COOPKH.
Buxpesrlie TpyOKH HIMEIOT HMIMHAPHYECKYIO HIIH KOHYCO00pa3HyIo (hOpMy, H3TOTOBJIECHBI
u3 kopposuectoikux K UFg maTepuanoB WM 3alIUIIEHBl MHOKPBHITUEM M3 TaKUX
MaTepualioB W uMelT auamerp oT 0,5c¢cM 1o 4cM TpH OTHOWMEHWH JUIMHBI K
maamerpy 20:1 wim MeHee, a TaKKe OJHO WIM OoJiee TaHTCHIMAIHLHOE BXOIHOE
otBepcTre. TpyOKM MOTYT OBITh OCHAIIIEHBI OTBOJIAMH COILJIOBOTO THIIA HA OJTHOM HIJIM Ha
000MX KOHIIaX.

[NOACHUTEJIbBHOE 3AMEYAHUE

[IuTaTenpHBIA Ta3 MOCTYMAaeT B BUXPEBYIO TPYyOKY IO KacaTebHOW ¢ OJHOTO KOHIA MIIH
yepe3 3aKpyUMBAIONINE JIONATKU WM 4epe3 MHOTOUYHCICHHBIE TAHT€HIIMAIBHBIE BXOIHBIE
OTBEPCTHS BIIOJb TPYOKH.

Komnpeccopsl 4 ra301yBKuU

CrieruanibHO TIpeHAa3HAYEHHBIE WM TIOATOTOBJICHHBIE OCEBBIC, ICHTPU(YKHBIE WIH
00BEMHBIE KOMITPECCOPBI WJIM Ta304yBKH, M3TOTOBJICHHBIE M3 KopposmecToHknx K UFg
MaTcpuaiaosB, nIn 3alllUIIICHHBIC IMOKPBITUEM nu3 TaKux MaTcpuajoB,
TIPOM3BOMMTENLHOCTEI0 Ha BXome 2 M°/MuH min Gomee cmecn UFg m Hecymero rasa
(Bomopon miv Tenuit).

[HOACHUTEJIBHOE 3AMEYAHUE
Taxue koMIpeccopsl ¥ ra30AyBKU OOBIYHO UMEIOT Hepenas qasieHus ot 1,2:1 mo 6:1.
YnioTHeHHsI BpAIIAIOIHUXCH BAJIOB

CrnenuanbHO IIpeJHA3HAYEHHBIC WM IOATOTOBJICHHBIC YIUIOTHEHHS BPAILIAFOLIUXCS
BaJIOB, YCTaHOBJIEHHbIE HA CTOPOHE MOAAYM U Ha CTOPOHE BBIXOJA I YIUIOTHEHMS BaJa,
COEAMHSIOIIET0 POTOP KOMIPECcopa MM POTOP ra30AyBKU C MPUBOIHBIM JIBUTATENEM, C
TeM 4TOoObl O00ECHEeYUTh HAACKHYI0 TIepPMETH3ALMI0, MPEJOTBPALIAONIYI0 BBIXOX
TEXHOJIOTMYECKOTO0 Tra3a WJIM HaTeKaHWe BO3JyXa WIHM YIUIOTHAIOUIETO Ta3a BO
BHYTPEHHIOIO KamMepy KOMIIpeccopa MM I'a30[yBKH, KOoTopas 3amnonHeHa cmechio UFg u
HECYIIEro rasa.

Ten1000MeHHNKH U1 OXJIAKICHUS ra3a

CrierualibHO TpEHA3HAYCHHBIC WK MTOITOTOBIICHHBIC TEINIOOOMEHHUKH, U3TOTOBJICHHBIC
u3 kopposuectoiikux k UFs MaTepuanoB wiM 3allUIICHHbIE MOKPBHITUEM H3 TaKHX
MaTepraoB.

Koxyxu pa3neasiionux 3JieMeHTOB

CrieruanibHO  TIpeHA3HAYEHHBIC WIJIM  TOATOTOBJICHHBIE KOXKYXH  Pa3JeNSrOIInX
3JIEMEHTOB, U3rOTOBJIEHHBIE U3 KOppo3uecToilkux kK UFg MaTepuaaoB Wiau 3allUIIEHHBIX

IMOKPBITUEM M3 TaKUX MATCPUAJTIOB, IJId IMOMCHICHHUA B HHUX BUXPCBBIX pr60K NN
Pa3aACIIUTCIIbHBIX COICII.
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5.5.7.

5.5.8.

5.5.9.

5.5.10.

[TOACHUTEJIBHOE 3AMEYAHUE

OTH KOXKYXH MOTYT NPEACTaBIATh COOOH IMIMHApPUYECKHE KaMephl JUaMeTpoM Oolee
300 MM u anuHO# 6osee 900 MM KMIM TPSMOYTONBHBIE KAMEPbl CPABHUMBIX Pa3MepoB U
MOTYT OBITh NpeIHa3HAYEeHbl A YCTAHOBKM B TOPHU3OHTAIBHOM WJIM BEPTHKAIBLHOM
HOJI0XKEHUH.

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

CriennanbHO TpeHAa3HaYeHHBIE WM MOATOTOBIIEHHBIE TEXHOJIIOTHYECKHE CHUCTEMBl WIIH
o0opymoBaHue Ui 000TaTUTENHHBIX YCTAHOBOK, H3TOTOBJICHHBIE U3 KOPPO3UECTOMKUX K
UF¢ MaTepHralioB WK 3alIUIIEHHBIX MTOKPHITUEM U3 TAKUX MAaTEPUAIOB, BKIIFOUAIOIINE:

a) MUTAIOIIAE aBTOKJIABHI, TIEYH WM CUCTEMBI, HCTONb3yeMble st nofgaun UFg mos
mporiecca 00oTalIeHNS;

b) necyonmMaTopsl (WJIM  XOJIOJHBIC JIOBYIIKH), HUCIOJB3yeMbIC JJIS BBIBEICHUS
Harpetoro UF U3 mporiecca oboramieHus 11 HOCISIyIOIero MepeMeIICHNUS;

c) CTAaHIMU OTBEPXKIACHUS MM CXKUXKEHUS, ucnonb3yemble st BbiBeaeHus UFq u3
mporiecca oborareHus: myteM cxkatus u nepeBojga UFg B )KUIKYIO WM TBEPIYIO

hopmy;

d) CTaHIMHU "mpoaykra" miaM "XBOCTOB", Hcnosnb3yeMele ans nepememieHuss UFq B
KOHTEHHEPHI.

CucteMbl KOJUIEKTOPHBIX TPYOGONIPOBOAOB

CrenmanbHO TpeAHAa3HAYSHHBIE WM MOJATOTOBIEHHBIE CHCTEMBI KOJUIEKTOPHBIX
TpyOOIIPOBOZIOB, M3TOTOBICHHBIE W3 Koppo3uecTokux kK UFg MarepmamoB win
3aIUIIEHHBIC TOKPBITUEM W3 TaKuX MarepuayioB, i yaepxkanus UFg BHyTpu
a’POIMHAMHUYECKUX KAaCKaJoB. JTa CeTh TPYyOONPOBOJOB OOBIYHO MPEICTABISAET COOOM
cucteMy ¢ "IBOMHBIM" KOJUIEKTOPOM, [AE€ KaXAbId KacKaJd WM TCPYINa KacKaJoB
COCTMHEHBI C KaXIbIM U3 KOJUIEKTOPOB.

BaKyyMHLIe CUCTEMbI H HACOCHI

a) CrieruanibHO TIpeJHa3HAYEHHBIE WM TIOJTOTOBJICHHBIE BaKyyMHBIE CHCTEMBI,
MIPOU3BOJUTEILHOCTRIO HA BXOAE S M/MHH WK 6oliee, COCTOSIIME W3 BaKyyMHBIX
MarucTpaiei, BAKyyMHBIX KOJUIEKTOPOB M BAKyyYMHBIX HACOCOB, U TIPEIHA3HAUCHHBIC JIJIS
paboTsl B cogepxamux UFg ra3oBbIx cpenax.

b) BakyymHBIE HacoChl, CHEIUAIBHO NPEAHA3HAYEHHBIE WJIA MOATOTOBJICHHBIC IS
pabotel B comepxammx UF¢ ra3oBBIX cpefax M U3TOTOBJICHHBIE U3 KOPPO3HECTOHKHX K
UF¢ MaTepuanoB Wiu 3alllUMIIEHHbIE TOKPHITUEM U3 TaKUX MaTepuanoB. B 3Tux Hacocax
MOTYT WCIIOJIB30BaThCSl (DTOPUCTO-YTIIEPOJHBIE YIUIOTHEHUS W CIIEIHANIbHBIE padodre
SKUJKOCTH.

CrnenuajibHble CTONOPHBbIE U Peryjaupylonne Kiananbl

CriennanbHbIe TIpeTHAa3HAYCHHBIC WM TIOATOTOBJICHHBIC PYYHBIE WM aBTOMATHYECKHE
CTOTIOPHBIE W PETYNHPYIONINE KiIamaHbl CHIHLGOHHOTO THITA, W3TOTOBJICHHBIC W3
kopposuectoiikux K UFg MarepuanoB WM 3alUIICHHBIE TOKPBITHEM W3 TaKUX
MatepuanoB, aumametrpom ot 40 nmo 1500 MM s MOHTaxa B OCHOBHBIX U
BCITIOMOTAaTEIhHBIX CUCTEMAaX YCTAHOBOK a3pOJUHAMHYECKOTO 00OTaIlICHHUS.
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5.5.11.

5.5.12.

5.6.

Macc-criekTpoMeTpbl/McTOYHUKH HOHOB s UFg

CrnenmanbHO NpeAHa3HAYCHHBIC FIIM TOJTOTOBICHHBIC MAarHUTHBIC WM KBaAPYIOJbHEIE
MacC-CIIEKTPOMETPBI, CHOCOOHBIC TPOU3BOUTE MPSIMOM OTOOP MPOO MOIaBaeMOI MacChl,
"mpoaykra" wim "XBOCTOB" W3 ra3oBbIX MOTOKOB UF¢ n obnamaromie moHBEIM HAOOpOM
CIICIYIOIINX XapaKTePUCTHK:

1. yAenpHas pa3pelaroniasi CliocoOHOCTh 1Mo Macce cBhitie 320;

2. coacpiKaT HMCTOYHUKH HOHOB, HU3IOTOBJICHHBIC K3 HHUXpOMa HJIW MOHCIA WU
3alIUIICHHBIC ITOKPBITUEM U3 HUX, UJIU HUKCIIMPOBAHHBIC,

3. coJiepKaT NOHU3AIMOHHBIE HICTOYHHUKH ¢ O0MOApAUPOBKOM AIIEKTPOHAMHU;
4. COJIEpKaT KOJUIEKTOPHYIO CHCTEMY, TIPUTOIHYIO TSI U30TOMHOTO aHAIIN3a.
Cucremsl otaeseHusi UFg oT Hecymiero rasa

CrenManbHO NperHA3HAYCHHBIE WM NOATOTOBJICHHBIE TEXHOIOTMYECKUE CHCTEMBI AJIS
otaenenus: UFq oT Hecymiero rasza (Bogopo/ia Uiy Tevs).

[NOACHUTEJIbBHOE 3AMEYAHUE

OTH CUCTEMBI NpeAHA3HAUCHbI JIA COKpaIICHUSA COACPIKAHUA UF6 B HECylIEM rasc a0
OJHOM YacTH Ha MHUJUTHOH WU MEHEE 1 MOT'YT BKIIFOYATh TaKO€ O60py,Z[OBaHI/IC, Kak:

a) KPHUOTCHHBIE TEIUIOOOMEHHHKH U KPHOCETapaTophl, CIOCOOHBIE CO37aBaTh
temmeparypsl -120°C wiu MeHee, Wiu

b) OJIOKM KPHOTEHHOTO  OXJIQXKIEHHS, CIOCOOHBIE  CO3/aBaTh TEMIIEPATYPHI
-120°C unu MeHee, Umu

c) OJIOKM pa3JeNMTENbHBIX COIEN WM BHXPEBBIX TpyOok mis ormenenus UFg or
HECYIIEeTo rasa, uiu

d) xonozubie oBymkh UFg, ciocoOHble co3maBarh Temmeparypsl -20°C Wiv MeHee.

CnenuajbHO NMpeAHA3HAYEHHbIE WJIHM TMOATOTOBJIEHHBbIE CHCTEMbI, 000pYA0BaHUE H
KOMIIOHEHThI [JIfl HCHOJb30BAHUSI HA YCTAHOBKAX XHMHYECKOro oO0OMeHa WM
HOHOOOMEHHOI0 000TraleHus

BBOJHOE 3AMEYAHUE

HesnauntensHoe pa3nuuue W30TONOB YypaHa II0O Macce TPUBOTUT K HEOONBITUM
U3MCHECHUSIM B PaBHOBECUU XUMUYECKUX PEAKLUUN, KOTOPBIE MOTYT HCIOJIb30BAThCS B
KauyeCcTBE OCHOBBI I pa3JIelieHHs HW30TOIOB. YCIEIIHO pa3padOTaHO IBa Iporiecca:
JKUJIKOCTHO-KHMIKOCTHBIH XUMUYECKUNA 0OMEH M TBEPI0-)KUAKOCTHBIA HOHHBIH 0OMEH.

B mporecce KUIKOCTHO-)KUIKOCTHOTO XUMUYECKOTO 0OMEHA B IIPOTUBOTOKE MPOUCXOIUT
B3aUMOJICUCTBHE HECMEIIMBAIOIINXCS JKUAKUX (a3 (BOJHBIX HIM OPraHUYECKHUX), UTO
MPUBOIUT K dPPEKTy KacKaaMpOBAHHUS THICSY CTaAWK pa3zieiieHns. BomHas ¢a3za cocTouT
U3 XJIOpWJa ypaHa B PAcTBOPE COJSIHOM KHCIIOTHI, opraHuueckas (aza COCTOHMT H3
JKCTpareHTa, COJEPKAIIero XJOPHJ YypaHa B OPraHUYEeCKOM  pPacTBOPHUTEIE.
KoHTakTHRIMU (GUIIBTpaMH B Pa3IEIUTEIBHOM KACKaJ€ MOTYT SBISTHCSA JKHIKOCTHO-
JKHUJIKOCTHBIC OOMEHHBIC KOJIOHHBI (Takhe, KaKk WMITYJIbCHBbIE KOJIOHHBI C CETYaThIMU
TapeIKaMu) WIH KHUIKOCTHBIC IEeHTPU(YKHbIC KOHTaKTHBIE GunbTpbl. Ha 000uX KOHIIAX
pa3eNUTEeNLHOTO Kackala B IENAX obecreueHHs peduiokca Ha KaKIOM KOHIE
HEOOXONMMMBI XWMHYECKHE TIpeBpamieHusl (OKUCICHHE W BOCCTaHOBJIcHHE). [1aBHAs
3aJga4dya KOHCTPYKIIUH COCTOUT B TOM, LITOGI)I HE J0IyCTUTDH 3arpsA3HCHUA
TEXHOJIOTHYECKUX TIOTOKOB HEKOTOPHIMH HOHAMU METAIOB. B CBI3M ¢ 3TUM
UCIIONIL3YIOTCS  TUIACTUKOBBIC,  TMOKPBITBIC  TUIACTUKOM  (BKJIOYAs  MPUMEHEHUE
(bTOPUPOBAHHBIX YIJIEBOJAOPOMHBIX MOJUMEPOB) W/WIH MOKPHITHIC CTEKJIOM KOJIOHHBI W
TpyOOIPOBOAEL.

16



5.6.1.

5.6.2.

5.6.3.

B TBEpJO-KUAKOCTHOM HOHOOOMEHHOM  Mpoliecce  O0OTalleHuEe  JIOCTHraeTcs
MOCPEJICTBOM ~ aJicopOLmu/mecopOIii ~ ypaHa Ha  CIEIUaIbHOM, OYEeHb OBICTPO
JICHCTBYIONICH WMOHOOOMEHHON cMolie WM azacopOeHTe. PactBop ypaHa B CONSIHOM
KHCJIOTE W JpPYTHe XUMHUYECKHE PEareHThl MPOIYCKATCA dYepe3 IHIMHIPUICCKUE
oboratuTenbHble KOJIOHHBI, COJCp)Kalllie YIUIOTHEHHbIE CJOM azacopOeHTta. Jlns
MOJIZICPKAHUS HETPEPHIBHOCTH TIpoIlecca HEoOXonuma cuUcTema pediIrokca B IIeNAX
BBICBOOOXKICHHUS YpaHa U3 aJcopOeHTa OOpPaTHO B XKUAKHH MOTOK, C TEM YTOOBI MOXHO
Ob0 coOpath "mpomykT' W "XBOCTHI'. DTO IOCTHTAETCS ITyTEM HCIOIb30BAHM
MOAXOAAMINX XUMUUYCCKUX PCAr€HTOB BOCCTaHOBHeHI/ISI/OKI/ICHeHI/IH, KOTOPEBIC IMMOJTHOCTBIO
pPETeHEPUPYIOTCS B Pa3/ICNbHBIX BHEIIHUX TMETIAX M KOTOPbIE MOTYT YacTHYHO
pEereHepupoOBaThCSl B CAMHX HW3OTOIHBIX PAa3JICIMTENbHBIX KOJOHHAX. [IpHUCyTcTBHE B
NpOIIecCe TOPSYMX KOHIICHTPUPOBAHHBIX PACTBOPOB COJISTHOW KHCIOTBHI TpeOyeT, YTOOBI
00opyoBaHNe OBUTO M3TOTOBIEHO M3 CICIUATIBHBIX KOPPO3USCTOUKHX MATCPUAIOB WIIH
3aIUIICHO MOKPHITHEM U3 TAKHMX MATEPUAIIOB.

KMIKOCTHO-KUIKOCTHBIE 00MEHHbIE KOJOHHBI (XUMHYeCKUA 00MeH)

[IpoTHBOTOUHBIE  KUIKOCTHO-)KMAKOCTHBIE  OOMEHHBIE  KOJIOHHBI,  HMMCIOIINE
MEXaHWYECKUH CHIJIOBOM BBOJ (T.C. MMITYJbCHBIE KOJIOHHBI C CETYaTBIMHM TapeiKaMu,
KOJIOHHBI C TapejKkaMH, COBEPIIAIONIUMH BO3BPATHO IIOCTYTMATENbHbIE IBWKEHUS, U
KOJIOHHBI C BHYTPEHHUMH TYpPOMHHBIMH CMECUTEISIMH), CHEUUAIBHO NMpeAHa3HauYeHHbBIE
WIN TIOATOTOBJICHHBIE 17151 000TaIleHHsI ypaHa ¢ UCIOJIb30BaHUEM MIPOIIECCa XUMUIECKOTO
obmena. JIJ1s KOpPO3MOHHOHN YCTOMYMBOCTHA K KOHIICHTPUPOBAHHBIM PAcTBOpPaM COJISTHOM
KHCJIOTBI 3TH KOJIOHHBI M UX BHYTPEHHHE KOMIIOHEHTHI M3TOTOBJIEHBI M3 MOIXOMASIIUX
IUIACTUKOBBIX MaTEepPHajoB (TakuX, Kak (pTOpHpOBaHHBIC YITIEBOAOPOIHBIC TMOJIUMEPHI)
WIN CTEKJa WM 3allUIIEHBl IIOKPBHITMEM M3 Takux MaTepuaioB. KoaoHHBI
CIPOEKTHPOBaHBI Ha KopoTkoe (30 CeKyH/ MM MeHee) BpeMs IIPOX0KIEHHUS B KaCKaJIe.

HenTpudykHble KUIKOCTHO-KUIKOCTHbIE KOHTAKTHbIEe (UILTPHI (XMMHU4YECKHH
o0MeH)

HentpudyxHble  KHIKOCTHO-)KUAKOCTHBIE  KOHTAaKTHbIE  (UIBTPBI,  CIICIUAIBHO
MpeaHa3HAuYeHHBIE WM TOJTOTOBJICHHBIE sl OOOTaIlleHHs ypaHa C HCIOJIb30BaHHEM
mporiecca XHMHYEeCKOro oOMeHa. B Takmx KOHTakTHBIX (HIBTpax HCHOIB3yeTCA
BpallleHHe ISl TOTY4YeHHUsS OPTaHMYeCKHUX M KUAKHX MOTOKOB, a 3aTeéM IEHTpoOeKHas
cuna s pasgencHust ¢a3. g KOppo3MOHHOW CTOHKOCTH K KOHLEHTPHPOBAHHBIM
pacTBOpaM  COJSTHOW  KHCJIOTBI ~ KOHTAKTHBIE  (DUIBTPH  WM3TOTABIMBAIOTCS W3
COOTBETCTBYIOIINX  IUIACTHKOBBIX  MaTepuanoB  (TakWx, Kak  (TOpPHPOBAHHEIE
YTJIICBOAOPOIHBIE TOJUMEPBI) MM MOKPBIBAIOTCS MMH HIM CTeKIoM. LleHTpudysxHbIE
KOHTAaKTHBIE (UIBTPHl CHPOCKTHPOBaHBI Ha KopoTkoe (30 cekyHa wuiam MeHee) BpeMs
MIPOXOXK/IEHUS B KacKasie.

CucreMbl H 000pyA0BaHNe VISl BOCCTAHOBJIEHHS ypaHa (XMMUYECKUIl 00MeH)

a) CneunanbHO MpeAHa3HAYCHHbIC WIn MOATOTOBJICHHBIE STYEUKU
JNEKTPOXUMHUYECKOrO BOCCTAHOBJICHHSI JJII BOCCTAHOBJIEHUS YypaHa U3 OJHOIO
BaJICHTHOTO COCTOSIHHSA B JPYroe B IIeNsAX OOOrameHus ypaHa C HCIIOJNb30BaHHUEM
mporecca XUMHYECKOro oOMeHa. Marepuanbl sdeeK, HaxOJAIIuecs B KOHTaKTe C
TEXHOJIOTHYECKUMHU pacTBOpaMH, JIOJIKHBI OBITH KOpPPO3HECTONKUMU K
KOHIICHTPUPOBAHHBIM PaCTBOpPAM COJISTHON KHUCIIOTHI.

I[NTOACHUTEJIBHOE 3AMEYAHUE

KaTtomuerii oTcek s4YeHKHM IOIDKEH OBITh CHPOSKTHPOBAH TaKUM 00pa3oM, YTOOBI
NpEAOTBPATHTh TIOBTOPHOE OKUCIICHHE ypaHa 0 0oJiee BEICOKOTO BaJIGHTHOTO COCTOSIHUSI.
Jlis ynepkaHus ypaHa B KaTOJAHOM OTCEKE sueiika MOXKET UMETh HEIPOHHIIACMYFO
mradparMeHHYI0 MeMOpaHy, HW3TOTOBJICHHYIO W3 CIICIHAILHOTO KaTHOHHOOOMEHHOTO
Mmarepuana. Katog COCTOMT M3 COOTBETCTBYIOIIETO TBEPJOTO MPOBOJHUKA, TAKOTO, Kak

rpadur.
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5.6.4.

5.6.5.

5.6.6.

b) CriennanbHO TpeAHA3HAYCHHBIC FUIM TOATOTOBICHHBIC CHCTEMBI JJIS M3BJICUCHIS
U™ wus OpTraHUYECKOT0 TIOTOKA, PETYJIUPOBAHUS KOHIICHTPAIMU KHCIOTHI W IS
3aMOJHEHUS. SYECK DIEKTPOXHUMHYECKOTO BOCCTAHOBJICHHUS HAa IPOU3BOJICTBEHHOM
BBIXOJC KacKkaja.

[TOACHUTEJIBHOE 3AMEYAHUE

DTH CHCTEMBI COCTOAT U3 060PYI0BAHUS SKCTPAKIMH PacTBOpUTENeM It otronkn U™ 3
OpPTraHMYECKOI0 MOTOKA B )KUIKUHA PacTBOP, 00OPYAOBaHMS BHIIAPUBAHUS W/UIH APYTOTrO
000pyIOBaHMS UISl JOCTYDKEHUSI PEryJMPOBKUA U KOHTPOJISI BOZOPOJHOTO ITOKA3aTews, a
TaKke HACOCOB WJIM JPYTHX YCTPOWCTB TIepeHoca Ui 3aIlOJIHEHUS  sideeK
ANEKTPOXUMHUECKOTO BOcCTaHOBICHHsI. OCHOBHAS 3a/1a4a KOHCTPYKLUH COCTOHUT B TOM,
9T00Bl M30€XKaTh 3arpsA3HCHUS] MOTOKA JKHIKOCTH HWOHAMH HEKOTOPBIX METAaJIOB.
CremoBatenbHO, T€ 9acTH OOOPYIOBAaHHS CHCTEMBI, KOTOPHIE HAXOIATCS B KOHTAKTE C
TEXHOJIOTHYECKHM TIOTOKOM, H3TOTaBJIMBAIOTCA M3 COOTBETCTBYIOIIMX MAaTEepPHAaIOB
(TakuX, Kak CTEeKJI0, (TOPUPOBAHHBIE YTJICBOAOPOIHBIE IOJUMEPHI, CyIb(daT
nonudeHnna, cyabhoH nonmdupa ¥ NPONUTAHHBIA CMOJION TpaduT) WK 3allUIIEHBI
HOKPBITHEM 3 TAKHX MaTEPHaJIOB.

CucTeMbl NOATOTOBKY MUTAHUSA (XHMHYECKHIT 00MEH)

CHCHI/IaHBHO MNpE€AHA3HAYCHHBIC WJIM IMOATOTOBJICHHBIC CHUCTEMBI [JId IIPOM3BOACTBA
MUTATENBHBIX PACTBOPOB XJIOPHJIA YypaHa BBICOKOW YHCTOTBHI I YCTAHOBOK IO
pasJieNieHUIo H30TOIOB YpaHa METOJIOM XUMHUYECKOTO OOMEHa.

[NTOACHUTEJIBHOE 3AMEYAHUE

OTH CHCTEMBI COCTOST U3 00OPYAOBAaHUS IJISI PACTBOPEHUS, IKCTPAKIIUU PACTBOPUTEIEM
W/WIH MOHOOOMEHHOTO 00OPYJOBAHUS JJISi OYMCTKH, a TAKKE JICKTPOIUTUICCKUX SUCCK
mns BoceranoBinenns U™ wmm U™ B U, B stux crcTemMax NMpoOM3BOIATCS PACTBOPHI
XJIopyuJa ypaHa, B KOTOPBIX COJNEPXKUTCS JIHINb HECKOJIBKO YacTell Ha MIUUIHOH
METAJUTMYECKUX BKIIFOUCHUM, TaKUX, KaK XpOM, XKeJie30, BaHAIWH, MOJUOJICH U JAPYTrUX
IByXBaJCHTHHIX WX KAaTHOHOB WJIM KAaTHOHOB C  OOINBINEH  BaJEHTHOCTHIO.
KOHCTPYKIMOHHBIE MATEPHAIBI TS SIEMEHTOB CHCTEMBI, B KOTOPOii 06pabareiBactcst U™
BBICOKOH YHCTOTHI, BKJIIOYAIOT CTEKJIO, (PTOPUPOBAHHBIE YIJIEBOJOPOAHBIE IOJIMMEPHI,
rpaduT, MOKPBITHIN MOJTHMBHHUI-CYJIb()ATHBIM WK TOMHIQUP-CYIb()OHHBIM ILIACTHKOM U
MPONUTAHHBIA CMOJIOM.

CucreMbl OKMC/ICHHS YPaHa (XUMU4YeCKUil 00MeH)

CHeIII/IaJIBHO MMpEAHA3HAYCHHBIC UJIW IMOATOTOBJICHHBIC CUCTEMBI JIs1 OKHUCIICHUA [JJr3 B U+4
AJId BO3BpallCHUA B KaCKaAd pas3ACjiCHHUA H30TOIOB YypaHa B MHPOLECCE O60FaH_[eHI/I$l
METOAOM XHUMHYCCKOI'O oOMcHa.

[NOACHUTEJIBHOE 3AMEYAHUE
OTH CUCTEMBI MOT'YT BKJIFOYATh TAKHE 3JIEMEHTHI, KaK:

a) obopymoBaHue II KOHTAaKTHPOBAHHS XJIOpa M KHCIOpOJa C BOJTHBIMH
s¢daroeHTaMU U3 O0OPYJOBaHMS pasfelieHHUsS W30TONOB M 3KCTPAKIUU
o0pa3oBaBIIerocs U™ B 06eHeHHBIIH OpraHWYECKUH MOTOK, BO3BPAIIAIONIUICS U3
MIPOU3BOJICTBEHHOT'O BBIX0/Ia KacKaa;

b) obopynoBaHNE, KOTOPOE OTACNAECT BOMY OT COJSHOM KHCIOTHI, 4TOOBI BOoja M
KOHIICHTPUPOBAHHAsI COJISTHAsI KUCJIOTa MOTJIH ObI OBITh BHOBH BBEJICHBI B ITPOIIECC
B HY>KHBIX MECTax.

BbicTpo pearupyronue HOH00OMEHHBIE CMOJIbI/aIcCOPOEHTHI (HOHHBIH 00MeH)

beictpo pearupyromme HOHOOOMEHHBIE CMOJIBI WM aICOPOCHTHI, CIIEIHAIBHO
MpeIHa3HAYCHHBIE WM TOATOTOBJIEHHBIC I OOOTalieHus ypaHa C HCIOJb30BAHHEM
MpoIecca HOHHOTO OOMEHA, BKITIOYAsl IIOPUCTHIC CMOJIBI MAKPOCETIATOM CTPYKTYPhI U/WITH
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5.6.7.

5.6.8.

5.7.

MeMOpaHHbIE CTPYKTYpbl, B KOTOPBIX aKTHUBHBIC TPYIIbl XHMHYECKOIO OOMEHa
OTpaHMYECHBI TOKPHITHEM Ha IOBEPXHOCTH HEAKTHUBHOHM IOPUCTON BCIIOMOTATEIBHOM
CTPYKTYPBL, H APYTHE KOMIIO3UTHBIE CTPYKTYPBI B JII000H nmpuemiieMoi Gopme, BKIOUYast
YaCTHUITBI BOJIOKOH. DTH HMOHOOOMEHHBEIE CMOJIBI/aACcOPOCHTH MMEIOT aumaMmeTphbl 0,2 MM
WIM MEHee W JOJDKHBI OBITh XUMHYECKH CTOWKMMH TIO OTHOIICHHIO K pacTBopam
KOHLIEHTPUPOBAHHON COJISTHOM KHCIOTHI, & TAK)KE AOCTATOYHO MPOYHBI PU3UUYECKH, C TEM
4yTOOBl MX CBOICTBA HE YyXyNIIAIHCh B OOMEHHBIX KOJIOHHaX. CMOIIBI/ancopOeHTHI
CIELUAIBHO MpeJHa3sHaueHbl MJI IIOJY4YeHUS KHHETHKM OYeHb OBICTpOro oOMeHa
M30TOMOB ypaHa (AJUTENbHOCTH monyoOmena wmeHee 10 cekyHn) u  obOnagaroT
BO3MOKHOCTEIO paboTaTh ipu Temreparype B quama3one ot 100°C mgo 200°C.

HNoHooOMeHHbBIE KOJIOHHBI (MOHHBIH 00MeH)

Hunuaapuyeckre KOJOHHBI quaMeTpoM Oonee 1000 MM U1 yaep:kaHHUS U TOAEPKAHUS
3aMOJHEHHBIX CIIOCB MOHOOOMEHHBIX CMOJI/aJCcOPOCHTOB, CIICIHATBHO MPeIHA3HAYCHHBIC
WIM TOJrOTOBJICHHBIE sl OOOTalleHHs ypaHa C HWCIOJNBb30BaHHEM HOHOOOMEHHOTO
nporecca. OTH KOJIOHHBI HW3TOTOBJICHBI W3 MarepuanoB (TakMX, KaK TUTaH WM
(TOpHpOBaHHBIE YTICBOAOPOIHBIE IOJMMEPHI), CTOWKMX K KOPPO3WH, BBI3BIBAEMOMN
pacTBOpaMH KOHIICHTPUPOBAHHOW COJSIHOM KHCIOTHI, WM 3alllMIICHbI MOKPBITHEM W3
TaKUX MaTepUAIOB M CIIOCOOHBI paboTaTh NMpU Temreparype B auamazoHe oT 100°C mo
200°C u gaBnennu Boie 0,7 MITa (102 dyHT/KB. A10HM).

HonooOMeHHbIe ccTeMBbI pediiokca (MOHHBIH 00MeH)

a) CHCHI/IaHBHO MMpEAHA3HAYCHHBIC UKW IMMOATOTOBJIICHHBIC CUCTEMBI XUMHWYCCKOT'O NI
ANICKTPOXUMHYECKOTO  BOCCTAHOBJICHUS  JUIS  pEreHepanuud  pearcHTa(oB)
XMMHYECKOTO BOCCTAHOBIICHHUS, UCMOJIB3YeMOTO(bIX) B KACKaJaX HOHOOOMEHHOTO
oboraieHus ypana.

b) CrnenuanbHO NpeJHa3HaYeHHbIE WX IOATOTOBJICHHbBIE CUCTEMbl XMMUYECKOTO MIIH
JNEKTPOXUMHUYECKOTO OKHCICHHS JUIsl pereHepaluu peareHTa(oB) XHMHUYECKOTO
OKHCJICHUS, UCTIONB3YeMOTO(bIX) B KACKaJaX HOHOOOMEHHOTO 000TralieH s ypaHa.

[HOACHUTEJIBHOE 3AMEYAHUE

B mporecce mOHOOOMEHHOTO OOOTalleHUs] B Ka4yeCTBE BOCCTAHABJIMBAKOIIETO KaTHOHA
MOJKET HWCIOJB30BaThCS, HANpUMep, TPEXBaJICHTHBIH THTaH (Ti”), U B DTOM cCiyd4ae
-+
BOCCTaHOBHTEIIbHAS CHUCTeMa OyIeT BbIpabareBaTh Ti 3 TTOCPEIICTBOM BOCCTAHOBJICHIS
)
Ti™.

B mporecce B kauecTBe OKHUCIHUTENSI MOXKET HCIONb30BAThCs, HAPUMEDP, TPEXBAJICHTHOE
xeneso (Fe™), u B 3ToM ciyuae cHcTeMa OKHCICHHs OyneT BbipabateiBaTh Fe'
TmocpecTBOM okucienns Fe™.

CnenuajabHO npeaHasHA4Y€HHbIC WJIM MOAT0TOBJICHHbLIEC CUCTEMBbI, oﬁopmeBaHne Hu
KOMIIOHEHTBI AJI UCHTOJIb30BaHUSA B JIa3€PHBIX 000raTuTEJIbHBIX YCTaHOBKaXx

BBOJAHOE 3AMEYAHUE

CymecTByIOIUE CUCTEMBI UIsI 00OTaTUTENBHBIX MPOLIECCOB C MCIIOIB30BAHUEM JIa3€POB
JesATCsA Ha IBE€ KaTeropuu: Te, B KOTOPBIX paboueil cpenoil SABISIIOTCS Mapbl aTOMapHOI0
ypaHa, U Te, B KOTOpBIX paboueil cpemoil SBIAIOTCS Mapbl YPaHOBOTO COEIHMHEHHS.
OOmMMHy Ha3BaHUSAMH Ul TaKHX TMPOLECCOB SBISIOTCA: MEpBasi KaTeropus - Ja3epHoe
paszeneHue W30TOMOB MO MeToAy aroMmapHbix mapoB (AVLIS wmmm SILVA); BTOpas
KaTeropus - MOJIEKyJIIpPHBIH METOA Jla3epHOro pasznaenenus nzotonos (MLIS umu MOLIS)
Y XMMHUYECKasl peakys MOCPeACTBOM M30UpaTeIbHOM O N30TOMNaM Jla3epHON aKTHBALUU
(CRISLA). Cucremsl, o0OopymoBaHHE€ W KOMIIOHEHTHI ISl YCTaHOBOK JIa3epHOTO
oborarieHrs BKIIOYAIOT: a) YCTPOMCTBA IS TIOIaYM TIapOB METAUTMUECKOTo ypaHa (st
M30HUpaTenbHOi  (OTOMOHU3AIMY) WM YCTPOHCTBAa JUIS TOAAYH TapOB  YPaHOBOTO
coequHeHHs (U1 (POTOAMCCONMALINN WM XMMHYECKOW aKTHBAIHMH); b) yCTpOWCTBa IS
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5.7.1.

5.7.2.

5.7.3.

cbopa oborameHHOTO U 00CTHEHHOTO METaUTMYECKOro ypaHa B KadecTBe "Mpomykra' U
"XBOCTOB" B MEPBOI KaTETOPUU M yCTPOUCTBA JJIs1 cOOpa pa3iOKEHHBIX WM BBIIIEAIINX
U3 peaKklud COCOUHEHUH B KadecTBe "MpoAykra" M HeoOpaOOTaHHOTO Marepuana B
KauecTBe "XBOCTOB" BO BTOPOW KaTEropwH; c¢) pabodne Ja3epHbIC CHCTEMBI IS
W30UPATEILHOTO  BO30YXKICHMsI H30TONOB ypaHa-235; u d) oOopymoBaHue yis
NOATOTOBKM TOJAayl M KOHBEPCUU NPOAYKTa. BceieacTBue CIOKHOCTH CIEKTPOCKONUHU
aTOMOB WM COCJUHEHHUU ypaHa MOXET IMOTpeOOBaThCS HCIIONB30BaHUE THOOOH W3 psaa
UMETIOIINXCS JTA3ePHBIX TEXHOIIOTHH.

[NTOACHUTEJIBHOE 3AMEYAHUE

MHorue #3 KOMIIOHEHTOB, IEPEUMUCICHHBIX B OSTOM pas3jaene, BCTYyHalT B
HETOCPEJCTBEHHBIM KOHTAKT ¢ NapaMy METAUIMYECKOr0 ypaHa WIH C KUIKOCThIO, UM C
TEXHOJOrn4eckuM ra3zoM, coctossmuMm u3 UF¢ nnu cmecu u3 UFq u apyrux rasos. Bcee
MOBEPXHOCTH, KOTOpPHIE BCTYMNalOT B KOHTakT ¢ ypanoM umu UF,, mnonHOCTEIO
M3TOTOBJIEHBI W3 KOPPO3UECTOMKUX MaTEpHaIOB WJIM 3allUIICHBl MOKPHITHEM W3 TaKHX
MaTepuanoB. [lng meneit paszzena, OTHOCALIETocss K KOMIIOHEHTaM OOOpyAOBaHUS I
Ja3epHOTO O0OTAICHUS, MaTEepHalbl, CTOMKHE K KOPPO3WHU, BHI3BIBACMOH MapaMu WU
JKUJIKOCTSIMHU, COJIEPXKAIIMMU METANTMYECKUH ypaH WM ypaHOBBIE CIUIaBbl, BKJIKOYAIOT
MOKPBITHI OKCHUAOM HTTPHUS TpaduT W TaHTaN; WU MaTepPUAIBI, CTOMKHE K KOPPO3UH,
BbI3bIBaeMoll UFg, BKIIIOUalOT Meab, HEP’KaBEIOIIYI0 CTallb, ATIOMUHUHN, aIIOMUHUCBBHIC
CIUTaBBI, HUKENb WM CIUIaBbl, cojaepxkamiue 60% Hukens u Oonee, n croiikue k UFg
MTOJTHOCTBIO (DTOPHPOBAHHBIC YTIIEBOJOPOIHBIE TIOTUMEPHI.

Cucrtembl BoiapuBaHus ypana (AVLIS)

CnennanbHO TpeJHa3HAYCHHbIC WM IOJTOTOBJICHHBIE CHCTEMBl BBINIAPHBAHMS YpaHa,
KOTOpPBIE COJEP)KAaT BBHICOKOMOIIIHBIC ITOJIOCOBBIE MIIM PACTPOBBIC 3JIEKTPOHHO-ITy4YEBEHIC
NYLIKH ¢ TIepelaBacMOi MOLTHOCTHIO Ha MUILIEHb Oosee 2,5 kBt/cm.

CucreMbl 1J151 00padOTKH KUAKOMeTaNInYeckoro ypana (AVLIS)

CriennanbHO TIpefHa3HAYCHHBIC WM TIOATOTOBJICHHBIE CHCTEMBI 111 00PaOOTKH JKUAKOTO
MeTajla JJI pacIUIaBICHHOTO ypaHa WM YPAaHOBBIX CIUIABOB, COCTOSAIINE U3 THUTJIEH U
OXJTKIAFOIIEr0 000y IOBaHHUS [T TUTIICH.

[NOACHUTEJIBHOE 3AMEYAHUE

Turam u fApyrue KOMIIOHEHTBI O3TOW CHCTEMBI, KOTOpBIE BCTYNAIOT B KOHTAKT C
pacIuiaBlIeHHBIM YPaHOM WIM YPAaHOBBIMU CIJIABAMHU, U3FOTOBJIEHBI U3 KOPPO3HECTOMKHUX
U TEPMOCTOMKHX MAaTepHaIOB WIHM 3aIlMIICHHBIX MOKPBITUEM U3 TaKUX MaTepHalIOB.
[Ipuemsiemble MaTepuaibl BKIIOYAIOT TaHTAN, IMOKPBITBIA OKCHUIOM WTTpus rpadur,
rpaduT, TOKPHITHIA OKKCIAMHU APYTHX PEIKO3EMEIbHBIX JIEMEHTOB WM UX CMECSIMHU.

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

CrienuaibHO MpeTHA3HAYCHHBIC WITH MTOTOTORICHHbBIE arperatsl i coopa "mpoaykra" u
"XBOCTOB" METaJUIMYECKOTO ypaHa B XHUIAKOHW WK TBEPAOH (hopme.

[HOACHUTEJIBHOE 3AMEYAHUE

KOMMOHEHTBI 3THUX arperaToB H3TOTOBJICHBI M3 MATEPUANIOB, CTONKUX K HArpeBy W
KOPpPO3HUM, BBI3bIBACMON IapaMd METAUIMYSCKOTrO0 ypaHa WM JKHIAKOCTBIO, WM
3alIUIIICHBI HOKpBITI/IeM N3 TAKHUX MaTepI/IaJIOB (TaKI/IX, KaK HOKpBITBIﬁ OKCHUI0M I/ITTpI/IH
rpaduT WM TaHTaJI) W MOTYT BKIIOYaTh B ceOs TpyOONpPOBOJBI, KJalaHbI, IITYIEPa,
">keno0a", BBOIBI, TEIDIOOOMEHHHUKA W KOJUICKTOPHBIC IUTACTHHBI I MarHUTHOTO,
3JIEKTPOCTATUYECKOT'O HIIH JAPYTUX METOJIOB Pa3aeiCHUsI.
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5.7.4.

5.7.5.

5.7.6.

5.7.7.

5.7.8.

5.7.9.

Ko:xyxu pazgeaurensHoro moayJst (AVLIS)

CrenuanbHO  NpenHa3sHAYCHHbIE WM IIOJTOTOBICHHBbIC  IWIMHAPUYECKUE MU
MPSIMOYTOJIbHBIE KaMephl JUIsl TIOMEIIeHHS B HHMX HCTOYHHMKA MapoB METAUITMYECKOTO
ypaHa, 3JIeKTPOHHO-JIy4eBOI MyIIKH U KOJIJIEKTOPOB "mpoaykTa" u "XBocTOB".

[HOACHUTEJIBHOE 3AMEYAHUE

Ot KOXYXHW HMCIKOT MHOXKCECTBO BXOIHBIX OTBepCTI/Iﬁ IJId moaavu SJICKTPOIIMTaHUA W
BOJIbI, OKHA JUIS JIa3ePHBIX ITyYKOB, COCJMHCHUN BaKyyMHBIX HACOCOB, a TaKXe IS
JUATHOCTUKH M KOHTPOJS KOHTPOJBHO-U3MEPUTEIbHBIX MpuOOpoB. OHH UMEIOT
MPUCTIOCOOJICHNST ISl OTKPBITHS W 3aKPBITHSA, 4YTOOBI 00ECIeUnTh O0O0CITyKHBaHUE
BHYTPEHHHUX KOMITOHCHTOB.

Crepx3ByKoOBBI€ pacliupuTe/ibHbie comiaa (MLIS)

CrnenmanbHO MpeaHa3HaYCHHBIC WM MOATOTOBICHHEIE CBEPX3BYKOBBIE PACITUPHUTEILHBIC
comna qus oxnaxaenus cmeceil UFq m Hecymero raza go 150 K wim Hmke u
koppo3uecroiikue k UF.

Konnextopsl mpoaykra narugropucroro ypana (MLIS)

CrneunanbHO MpeaHa3HAYCHHBIC WM MOATOTOBICHHBIE KOJUICKTOPHI TBEPAOTO MPOIYKTa
matudtopucroro ypana (UFs), cocrosmme u3 ¢uibTpa, KOJUIEKTOPOB yHApHOTO WIIH
IIUKJIOHHOTO THITA WM MX coUeTaHui u Koppo3uectorikue k cpene UFs/UFs.

Komnpeccopsl UF¢/Hecymero raza (MLIS)

CrnenwanbHO TIpeTHAa3HAYCHHBIE WM MOATOTOBIIEHHBIE KOMIIpeccophl mist cMmeceir UFg u
HeCcyllero rasa sl JautelbHoM skciryatauud B cpeae UF,. KommnoneHThl 3THX
KOMIIPECCOPOB, KOTOPBIE BCTYMAIOT B KOHTAaKT C HECYIIUM Ta30M, H3TOTOBJICHBI U3
koppo3uectoikux Kk UFs MaTepuanoB wiy 3alluiIeHbl IOKPHITUEM U3 TAKUX MAaTEPHANIOB.

YniaorHenus Bpamawoumuxcs saaos (MLIS)

CrnenuanbHO TpeNHA3HAYCHHBIC WM TOJATOTOBICHHBIC VIUIOTHEHHUS BPAIAIOLIUXCS
BaJIOB, YCTAHOBJICHHbBIC Ha CTOPOHE IMOJIay¥ M Ha CTOPOHE BBHIXOZA IS YIUIOTHEHUS Bala,
COEIUHSIONIETO POTOP KOMIIpEccopa ¢ MPUBOIHBIM JBHUTATENIEM, C TEM YTOOBI 00eCTIeYnTh
HAJCKHYI0O TEepPMETH3aIMI0, MPEAOTBPAIIAIONIYI0 BBIXOJ TEXHOJOTUYECKOTO Tra3a Wil
HaTeKaHWE BO3AyXa WJIM YIUIOTHSIONIETO Ta3a BO BHYTPEHHIOID Kamepy KOMIIpeccopa,
KoTopas 3anosineHa cmecbio UFg u Hecyiero rasa.

Cucrems! ¢propupoBanus (MLIS)

CrieruanbHO TIpeTHA3HAaYeHHBIE WM ITOATOTOBJICHHBIE CUCTeMBI 1 GpropupoBanus UFs
(B TBepmomM coctosiann) B UF¢ (Ta3).

[NOACHUTEJIBHOE 3AMEYAHUE

OTH cucTeMbl IpeaHa3HaueHsl uid ¢TopupoBaHus codpanHoro mopomka UFs B UFs B
IEJIIX TOCIeAYIONmEero coopa B KOHTEHHEpax MpOAyKTa WK IS Toaadu B 010k MLIS
Ul JONOJHUTENBHOTO oOoramenus. [lpu mnpuMeHEHWH OAHOTO MOAXOAA peaKuus
(TopupoBaHH MOXKET OBITH 3aBEpILICHA B IMPEAEIax CUCTEMBbI pa3ieieHUs] H30TOIOB, Ile
UICT peakIus M HEMOCPEACTBEHHOE W3BJICUCHHE W3 KOJIIEKTOpoB 'mpoxaykra". Ilpu
OpUMEHEHUH Jpyroro mnoaxona mopomok UFs Moxker ObITh H3BIIeUCH/TIEpeMeIlIeH W3
KOJUIGKTOPOB  "MpoaykTa" B MOAXOMSIIMA peakTop (HampuMmep, peakTop ¢
IICEBJIOOXKIDKEHHBIM CJIOEM KaTajlu3aTropa, TeIUKOMIANbHBIM PEakTop WIN >KapoBas
OamrHs) B mensax ¢TopupoBaHui. B 00oux ciyudasx HCHONb3yeTcs 0O0OpyIOBaHUE I
XpaHEeHUs 1 epeHoca gropa (WM IpyTrux NpueMiIeMbIX (TOPUPYIOLINX PEareHTOB) U IS
cbopa u nepenoca UFg.
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5.7.10.

5.7.11.

5.7.12.

5.7.13.

Macc-cnekrpomerpbl/uctouyHuku noHoB UF¢ (MLIS)

CrenManbHO IpeAHA3HAUYEHHbIE WM IOATOTOBJICHHBIE MAarHUTHBIC WM KBaJpPyNOJIbHBIE
Macc-CIIeKTPOMETPBI, CIOCOOHBIE TTPOU3BOAUTE MPSIMON OTOOP MPOO MoIaBaeMoil Macchl,
"mpoaykTa" uiaM "XBocToB" u3 ra3oBbix NoTOKOB UF n oOnamatomye noiaHbBIM HabopoM
CIICAYIOIINX XaPaKTEPUCTHK:

1. yAenpHas pa3pemaroniasi ClIocOOHOCTH 1Mo Macce cBbimie 320;

2. coacpiKaT UCTOYHUKU HOHOB, HU3IOTOBJICHHBIC W3 HHUXpPOMAa WJIW MOHCIA HIN
3alMUIICHHBIC ITOKPBITUEM U3 HUX, UJIM HUKCIIMPOBAHHBIC,

3. coJiepKaT NOHHU3AIMOHHBIE HICTOYHHUKH ¢ O0MOApAUPOBKOM AIIEKTPOHAMH;
4. collepKaT KOJUIEKTOPHYIO CUCTEMY, IPUTOAHYIO ISl H30TOMMHOTO aHAIN3a.
Cucrembl nogayu/cucremMbl 0TBoAA "'mpoaykra' u "xBocroB" (MLIS)

CHeHI/IaJIBHO MMPEAHA3HAYCHHBIC WJIM MOATOTOBJICHHBIC TCXHOJOIMYECKUE CUCTEMBI WU
060py,Z[OBaHI/Ie JJIA 000raTUTEIbHBIX YCTaHOBOK, U3I'OTOBJICHHBIC U3 KOppOSHeCTOﬁKHX K
UF6 MaTe€puajioB, WM 3alMUIICHHBIX ITOKPBITUEM U3 TAKUX MAaTEPHUAIOB, BKIIFOYAIOIINE:

a) MUTAIOIIAE aBTOKJIABHI, TIEYH WM CUCTEMBI, HCTONb3yeMble it nofgaun UFg mos
poriecca 00oTaIIeHHS;

b) necyonmumaTopsl (WM XOJIOAHBIC JIOBYIIKH), HWCIIONB3yeMBbIe IS BBIBEICHUS
Harperoro UFg u3 npornecca o0oramieHus Ui HOCIEAYIOIero mepeMelIeHIs;

c) CTaHLIMK OTBEPXACHUS WIH CXKWXKEHHA, Hcroib3yemble s BoiBeaeHus UFq u3
mpolecca oborameHus myreM cxxaTtus u nepesoga UFg B XKHUIKYI0 WM TBEpIYIO
hopmy;

d) CTaHIMHU "mpoaykra" miaM "XBOCTOB", Hcnosnb3yeMble ans nepememieHuss UFq B
KOHTEHHEPHI.

Cucremsl otaesnenusi UFg oT Hecymero raza (MLIS)

CriennanbHO TIpeHa3HAauYEHHBIE WM TOATOTOBJICHHBIE TEXHOJOTHYECKHE CHUCTEMBI IS
otneneHust UFq oT Hecymero raza. Hecymmm razoM MOXeT OBITh a30T, aprOH WIIH IPYTOi
ras.

MNOSACHUTEJIbHOE 3AMEYAHUE
OTH CHCTEMBI MOTYT BKIIIOYaTh TAaKOe 000PyIOBaHNE, KaK:

a) KPHUOTCHHBIE TETUIOOOMEHHUKH WM KPHOCEIapaTophl, CIOCOOHBIE CO37aBaTh
temrepaTypsl -120°C wim MeHee, uin

b) OJIOKHM KPUOTEHHOTO OXJIAKICHHUS, CITOCOOHBIE CO3/IaBaTh TEMITCPATYPhI
-120°C unu MeHee, HIIn

c) xoJnoanble ToBYymKU UFg, criocoOHbIe co3maBath TemiepaTypsl -20°C wim MeHee.
Jlazepuble cucteMsbl (AVLIS, MLIS u CRISLA)

Ha3epH WJIN JIa3€PHBIC CUCTEMBI, CIICHHUAIBHO NPCIHA3HAYCHHBIC WJIM ITOATOTOBJICHHBIC
AT pa3aciiCHuA U30TOIIOB ypaHa.

[HOACHUTEJIBHOE 3AMEYAHUE

Jlazepnas cucrema mporecca AVLIS 00BIYHO COCTOUT M3 IBYX J1a3€pOB: JIazepa Ha mapax
MeJH | Jla3epa Ha kpacutelsix. JlazepHas cucrema s MLIS o0pI4HO cocTouT M3 Jiasepa,
paboTaromero Ha CO, UM SKCHMEPHOTO Jla3epa ¥ MHOTOXO/IOBOW ONTHYECKON SYEHKHU C
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5.8.

5.8.1.

5.8.2.

5.8.3.

5.8.4.

5.8.5.

BpAIAIONIMMHCS 3epKajaMH Ha 00enX cTopoHax. /[ ma3zepoB win Ja3epHBIX CHCTEM MPH
oboux mporeccax TpedyeTcs CTa0MIIN3aTop CIIEKTPOBOW YacTOTHI JJisi paboThl B TEUCHUE
JUTUTENbHBIX [IEPUOJIOB BPEMEHHU.

CnenuajbHO MpeHA3HAYEHHbIE WJIM MOATOTOBJIEHHbIE CHCTEMbI, 000pPy/J10BaHHE M
KOMIIOHEHTBI JUISI HCTIOJIL30BAHUS HA 000raTHTEBLHBIX YCTAHOBKAX C IUIa3MEHHBIM
pa3nejieHHeM

BBOJAHOE 3AMEYAHUE

[Ipu mpornecce mIa3MeHHOTO pa3feNieHus Mia3Ma, COCTOALIas U3 HOHOB ypaHa, MPOXOAUT
uepe3 3MEKTPHUYECKOE MONe, HACTPOSHHOE HA YacTOTy HOHHOro pesoHanca U™, ¢ Tem
4TOOBl OHM B TIEPBYIO OdYepelb MOTJIOMAIN SHEPTUI0 M YBEIWYHMBAJICS JAUAMETP HUX
MITONOpooOpa3HbIX opbut. MoHBI ¢ MNpoXOoKAGHHWEM 1O OOoNbLIeMy JAWAMETPY
3aXBATHIBAIOTCA JUIA 0Opa3oBaHMs HpomykTa, oboramenHoro U™’ Ilnasma, kotopas
o0pa30BaHa MOCPEICTBOM HOHH3AIMN YPAHOBOTO T1apa, COACPIKUTCS B BAKYYMHOU Kamepe
C MAarHUTHBIM IIOJIEM BBICOKOH HAaINpsDKEHHOCTH, OOpa30BaHHBIM C  MOMOIIBIO
CBEpXHpOBOIAIIEro MarHuTa. OCHOBHBIE TEXHOJOTMYECKHE CHCTEMBI IIpoIecca
BKJIIOYAIOT CHUCTEMY TCHEpAllid YPaHOBOW IIIa3MBl, pa3/leNUTENbHBII MOIYJIb CO
CBEPXIPOBOJALINM MarHUTOM W CHCTEMBI U3BJEUEHHUS MeTaia 1 coopa "mpoaykra" u
"XBOCTOB".

MHKpOBOJIHOBbIe HCTOYHUKH IHEPIrUd U aHTCHHBI

CriennanbHO TIpeHa3HAYCHHBIE WM TIOATOTOBJICHHBIE MHUKPOBOJHOBBIE HWCTOYHUKH
SHEPTHUH ¥ aHTCHHBI JJIS TEHEPAINH FIIH YCKOPEHHUS HOHOB M 00JIaaloNTie CIICIYIONTHMU
xapaktepuctukamu: yactota Bbime 30T u cpenHss BbIXOAHAS MOIIHOCTH TSt
re"eparu noHoB 6onee 50 kBT.

CoureHouabl 1Js B036y)KJIeHI/Iﬂ HOHOB

CrienManbHO IpeAHa3HAuYEHHbIE WM IOATOTOBICHHbIE COJICHOUABI ATl PAJHO4acTOTHOTO
BO30YKICHUST MOHOB B jauamna3oHe yactoT Oonee 100 k'l u criocoOHBIE paboTaTh mpH
cpenHeit MmomHoctu 6onee 40 kBT.

CucTeMbl reHepanuy YPaHOBOMH IIa3Mbl

CrienuanbHO TMPEJHA3HAYCHHBIC WJIM TMOJTOTOBJIICHHBIC CHUCTEMBI TEHEpAIlMU YPaHOBOMH
IUTa3Mbl, KOTOPBIE MOTYT COACPKaTh BBICOKOMOIIHBIC IIOJIOCOBBIC WM PAaCTPOBBIC
3JICKTPOHHO-ITyYEBbIC TYIIKK C T[EpeAaBacMOil MOIIHOCTHIO Ha MHUIIEHL OoJiee
2,5 kBt/cm.

CucrteMbl 1711 00pa00TKH KHIAKOMETAJIMIECKOT0 ypaHa

CrnenmanbHO TTpeTHa3HAYCHHBIE WJIH TTOATOTOBIICHHBIC CUCTEMBI 1T 00pa0OTKH KHIKOTO
MeTajia JJIs PacIUIaBICHHOTO ypaHa WM YPAHOBBIX CIUIABOB, COCTOSIIIUE W3 THUTICH U
OXJTKIAFOIIET0 000y IOBaHHUS [T TUTIICH.

[NOACHUTEJIBHOE 3AMEYAHUE

Turam u pApyrue KOMIOHEHTBHI STOW CHCTEMBI, KOTOpPBIE BCTYHAalOT B KOHTAKT C
pacIIaBICHHBIM yPaHOM WIJIH YPAaHOBBIMH CIUTABAMH, M3TOTOBJIICHBI M3 KOPPO3UECTONKHAX
U TEPMOCTOMKMX MATEpPHUAJIOB WM 3alIUIICHBl TOKPHITHEM M3 TaKUX MaTepUasoB.
[Ipuemnemble MaTepwanbl BKIIOYAIOT TAaHTAN, TOKPBITHIA OKCHIOM HTTPHUS Tpadur,
rpaduT, MOKPBITHIA OKUCIAMH IPYTHX PEIKO3EMENIBbHBIX JIEMEHTOB WIIM MX CMECSIML.

Arperatsbl 1Jis1 cOopa "nmpoaykra' u ""XBOCTOB' MeTaJIM4eCKOro ypaHa

CrienmanbHO TpeHa3HauUEHHBIE WM MTOATOTOBIEHHBIE arperarsl A coopa "mpoaykra" u
"XBOCTOB" U1 METaNIMUECKOro ypaHa B TBepaoi ¢opme. DTu arperatsl anas cOopa
M3TOTOBJICHBl M3 MaTEPHajOB, CTOMKMX K HarpeBy M KOPPO3HHM, BBI3BIBAEMON MapamMu
METaJUIMYECKOr0 YpaHa, TaKUX, KaK rpaduTr, MOKPHITHI OKCHIOM HTTpPUS, WIM TAaHTAI,
WJIH 3alUIIEHB] MOKPHITHEM U3 TAKUX MaTepUaNOB.
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5.8.6.

5.9.

5.9.1.

Ko:xyxu pazaenurejbHOro MoayJist

Hunuaapuyeckue Kamepsl, CIEUUaIbHO IpPEAHA3HAuY€HHbIE WM IOATOTOBIICHHBIE IS
UCTIOJB30BAHUS Ha OOOTAaTUTENIbHBIX YCTAaHOBKaxX C IIa3MEHHBIM pa3fefieHHeM, Ui
MOMEUIEHN B HHUX HCTOYHHMKA YpPaHOBOW IUIA3Mbl, 3SHEPreTUYECKOrO COJEHOUAA
PaaroyacToThl U KOJJIEKTOPOB "mpoayKra" u "XBocToB".

[NOACHUTEJIBHOE 3AMEYAHUE

OTH KOXKYXH HUMEIOT MHOKECTBO BXOJHBIX OTBEPCTUU NJsl MOJAYU SIECKTPONMUTAHHS,
coequHeHn aU(PPY3MOHHBIX HACOCOB, a TakkKe I JUArHOCTUKH W KOHTPOJIS
KOHTPOIbHO-U3MEPHUTEIHHBIX MPUOOPOB. OHM MMEIOT MPHUCIIOCOOICHUS I OTKPBITHS H
3aKPBITHS, YTOOBI 00ECIIEYUTh 00CITY)KUBAaHUE BHYTPEHHUX KOMIIOHCHTOB U U3TOTOBJICHBI
U3 COOTBETCTBYIONIMX HEMArHUTHBIX MaTEPUAIIOB, TAKHX, KaK HEPXKABEIOIIask CTallb.

CnenuajabHO npeaHasHA4Y€HHbIC WM MOAT0TOBJICHHbLIE CUCTEMBbI, oﬁopy)mBa}me Hu
KOMITIOHEHTBI AJIl UCITOJIb30BAaHUSA HA YCTAHOBKAX 3JICKTPOMArHUTHOIO oborameHust

BBOJAHOE 3AMEYAHUE

Ilpu >IEKTPOMATHUTHOM TMpPOIECCE HOHBI METAJUTUYECKOTO YpaHa, MOJYYCHHBIC
MTOCPEICTBOM HOHM3AIMH MHUTAONIero Marepuana u3 cojieit (00sraao UCl,), yeKopsroTCs
U TIpoXOoAAT 4Y€pE€3 MArHHUTHOC II0JIC, KOTOPOEC 3aCTaB/ISICT MOHBI PA3JIMYHBIX HW30TOIIOB
OPOXOAWTh MO  pa3iuyHbIM  HampaBicHusM.  OCHOBHBIMH  KOMIIOHEHTaMH
AIIEKTPOMArHUTHOTO M30TOMHOTO Cemaparopa sBJSIFOTCA: MATHUTHOE TMOJie  JJIst
OTKHOHeHI/ISI/pElSI[eJIeHI/ISI M30TOIIOB MOHHOI'O IIy4YKa, UCTOYHUKA MOHOB C €TO CUCTEMON
YCKOpPEHUS, U CUCTEMBI cOOpa OTACICHHBIX HOHOB. BCrioMOTaTeNbHBIE CUCTEMBI JIJISl 3TOTO
mpolecca  BKJIIOYAIOT  CHUCTEMYy  CHAa0)KEHHMS  MArHUTHOM  3HEprued, CHCTeMbI
BBICOKOBOJITHOTO TMHTAHUS HMCTOYHHKA HWOHOB, BaKyyMHYI) CHCTEMY W OOIIMpHBIE
CUCTEMBI XUMHYECKOH 00paboTKu JUI BOCCTAaHOBJICHUSA IpoAyKTa u
OUYHUCTKU/pereHepaIii KOMIIOHEHTOB.

BJICKTpOMal"HHTHI)Ie cenmapaTropbl U30TOIIOB

QHGKTpOMaFHI/ITHBIe cerapartopel HM30TOIIOB, CIICHUAJIBHO MNPCAHA3HAYCHHBIC WA
MOATOTOBJICHHBIC UIA pa3ACJICHUA U30TOIIOB YpaHa, U 060pyILOBaHI/IC N KOMIIOHCHTBI IJIA
OTOro, BKIIrO4asd:

a) Hcrodunnky HOHOB

CrieruallbHO  MPEIHA3HAYCHHBIC WM TOATOTOBJICHHBIC  OTICIBHBIC WM
MHOTOYHCIICHHbIC MCTOYHHKH HOHOB YpaHa, COCTOSIIHE W3 HCTOYHHKA Tapa,
MOHM3aTOpa M YCKOPHUTENS IMydYKa, M3TOTOBJICHHBIE W3 COOTBETCTBYIOIIMX
MaTepUAJIOB, TAKUX, KaK rpaduTr, HepIKaBEKIas CTadb WM MEJb, U CIIOCOOHBIX
obecrnieunBaTh 00U TOK B ITydke HOHOB 50 MA niwm Oonee.

b) KomnexTopsr HOHOB

KounexkropHble IIacTUHBI, UMEIOIIKE JBE WK Oojee LISNU U Ma3a, CHELUaIbHO
npeaHa3HaueHHbIC MM TIOATOTOBICHHBIE I cOOpa MyYKOB HOHOB 00OTAIIEHHOTO
n OOEIHEHHOIO0 ypaHa W H3TOTOBJIEHHBIE M3 COOTBETCTBYIOLIMX MAaTEpUaJIOB,
TaKMX, KaK Tpa(uT WIKN HEpKaBEIOIIas CTallb.

c) BakyymHbIe KOKyXH
CrieruanibHO TIpeHa3HAYEHHBIC WIIM IIOATOTOBIICHHBIC BaKyyMHBIC KOXKYXHU IS
AIEKTPOMArHUTHBIX CENapaTOpOB ypaHAa, M3TOTOBIEHHBIE M3 COOTBETCTBYIOIINX

HEMAarHUTHBIX MaTEepPUANIOB, TAKUX, KaK HEP)KaBEIOIIas CTalb, U MPEAHA3HAUCHHBIC
1t pabotel ipu nasnernu 0,1 [1a nnm HIKe.
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5.9.2.

5.9.3.

I[NTOACHUTEJIBHOE 3AMEYAHUE

OTH KOXYXM CIELHUaIbHO MPEIHA3HAYEHB! U1 MOMELICHUS B HUX HCTOYHHKOB
WOHOB, KOJUIEKTOPHBIX IITACTUH M BOJOOXJAXKJAEMBIX BKIAABIIIEH M HMEIOT
MPUCHOCOONIEHHS Uil COoeAnHeHNH NN QYy3HOHHBIX HACOCOB M MPUCHOCOOICHHS
IUISL OTKPBITHS M 3aKPBITHS B LENSX U3BJICUCHUS M 3aMEHBI 3TUX KOMIIOHEHTOB.

d) MarsuTHbIEC OJIOCHBIC HAKOHSYHHUKH

CHGLII/I&.]'IBHO OpeaAHA3HAUYCHHBIC WX TOATOTOBJICHHBIC MArHUTHBIC IIOJIFOCHBIC
HAaKOHCYHHUKH, UMCIOIIUC NUAMCETP Oomee 2 M, HUCIHOJB3yCMbIC IJId obecrnieucHUs
IIOCTOAHHOI'O MarHUTHOT'O ITOJIA B 3JICKTPOMAarHuTHOM Ce€miapaTope U30TOIIOB U JJIA
NnepeHOoCa MArHuTHOIO MOJIA MEXKAY PACIIOJIOKCHHBIMUA PSAAOM CCIlapaTOpaMu.

BbICOKOBOJIbTHbIE HCTOYHUKH MUTAHMS

CHCHI/IaJIBHO NMpE€AHA3HAUYCHHBIC WJIM TOATOTOBJICHHBIE BBICOKOBOJLTHBIC HCTOYHUKH
MUTaHUA JUIS WCTOYHUKOB HMOHOB, OOJaNalonIye TIOJHBIM Ha0OpOM  CIEIYHOIINUX
XapaKTePUCTUK: MOTYT paboTaTh B HEMPEPHIBHOM PEKHME, BBIXOJHOE HANpsHKEHHE
20 000 B wmm 6onee, BEIXoaHOM TOK 1 A mim Oosiee M cTaOmIHM3aIiisl HAMPsDKEHUS MEHEe
0,01% B TeueHue 8 Jacos.

HcTouHNKH NUTAHUS JIEKTPOMArHuToB

CrenuanbHO NpPEAHA3HAYEHHBIC WJIN IOATOTOBJICHHBIE MOIIHBIC WCTOYHUKHU ITUTAHUS
MOCTOSIHHOTO TOKAa JUIA 3JCKTPOMAarHUTOB, OOJIaaoNIfe MOJHBIM HAOOpOM CIEIYyOLINX
XapaKTePUCTUK: BBIXOJHOW TOK B HempephiBHOM pexume 500 A wimu Oomee mpu
Hanpspkernu 100 B wam Gosee, mpu cTaOWIM3aIlliy 10 TOKY WIIM HANPSHKEHUIO MEHEE
0,01% B TeueHue 8 Jacos.

YcraHoBKM Ui TPOU3BOJACTBA TSXKeJNOW BOAbI, JeiliTepus U JdeHTepueBbIX
coelMHEeHN U o00opy10BaHMe, CIeUATbHO NMpeIHA3HAYeHHOe WJIH MOATO0TOBJIEHHOE
JJIS1 TOr0

BBOJIHOE 3AMEYAHUE

TspKenyr BOAY MOXHO TPOU3BOJAUTH, HCIIONB3Ys pa3lU4HbIe Mporecchl. OHAKO
KOMMEPUYECKH BBITOJTHBIMH SBIISIFOTCS JBA MPOIIecca: MPoIecC H30TOMHOIO 0OMEHA BOBI
u cepoBogopoaa (tporecc GS) U mporiecc H30TOMHOTO 0OMEHA aMMHUaKa M BOJOPO/a.

IIporiecc GS ocHOBaH Ha 0OMEHE BOJOPOJA U ICHTEPHUS MEKIY BOJAOU M CEPOBOIOPOIOM
B CUCTEME KOJIOHH, KOTOPBIE SKCIUTYaTUPYIOTCS C XOJIOAHON BEpXHEW CEKIMEeH U ropayen
HIDKHEHN ceknuei. Bona Teuer BHU3 MO KOJIOHHAM, B TO BpeMs Kak CEpOBOJOPOIHBIN ra3
MUPKYJIUPYET OT JHA K BEepIIMHE KOJOHH. {151 CONEHCTBUS CMENIMBAHMIO Ta3a W BOJBI
UCTOJB3yeTCA DPSJ AbIpYATHIX JOTKOB. [leiiTepuil mepemenaerca B BOAY NPU HHU3KUX
TeMIepaTypax U B CEpOBOJIOPO] IPH BBICOKUX Temreparypax. OboraiieHHble AeidTepreM
ra3 wid BojJa YAANSIOTCS W3 KOJOHH IEPBOM CTYIIEHH Ha CTHIKE TOPSYMX M XOJOJHBIX
CEKIMH, U Mpollecc MOBTOPSETCA B KOJIOHHAX clieyroliei crynenu. [IpoaykT nocnenHen
(da3bl - Boma, oboramieHHas aedtepueM 10 30%, HampamisieTcs B IUCTHILUISILIMOHHYIO
YCTaHOBKY [Jsl NMPOU3BOJACTBA PEAKTOPHO-YMCTOM TsKENOW Bozbl, T.e. 99,75% oxucu
JIeUTepus.

B mpomecce oOMeHa Mexay aMMHAKOM M BOJIOPOJIOM MOXHO HW3BIIEKATh JACHTEpHA W3
CHUHTE3-ra3a nNoCpeACTBOM KOHTAKTA C XUIKUM aMMHAKOM B IMPUCYTCTBUU KaTajInu3aTopa.
CuHTe3-Ta3 1mojaercss B OOMCHHBIC KOJOHHBI M 3aTEM B aMMHUAYHBIN KOHBEpTep. BHyTpH
KOJIOHH Tra3 MOJHUMAETCs OT JIHA K BEPIIMHE, B TO BpeMs KaK XHUIKHA aMMHAK T€YeT OT
BEpIIMHBI KO JIHY. JlelTepuil B CUHTE3-Ta3e JMIIAeTCs BOAOPOAA U KOHILIEHTPUPYETCS B
aMMHake. AMMHaK IMOCTyNaeT 3aTéM B YCTAHOBKY [JIA KPCKWMHI'a aMMHWaKa Ha JHC
KOJIOHHBI, TOIJIa KaK Tra3 coOupaeTcsi B aMMHUAYHOM KOHBepTepe Ha BeplunHe. Ha
MOCTEeNYIOMMX  CTYNEeHAX TNPOWCXOAWT  JaibHeimee oOorameHne, W  IyTeM
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6.1.

6.2.

OKOHYATENFHOW MUCTHUISIIIAA TPOU3BOIUTCS PEaKTOPHO-UMCTast Tsbkedas Bonxa. Ilomaga
CUHTE3-Ta3a MOXKET OBbITh O0CCIeYeHa aMMHAYHON YCTAHOBKOM, KOTOpasi B CBOIO OYepe/ib
MOJKET OBITh COOPY’KEHA BMECTE C YCTAHOBKOH UIsl MPOU3BOJICTBA TSKEJIOW BOJBI IMTyTEM
M30TOITHOTO OOMEHa aMMHaKa M BOJopoaa. B mporecce aMMragHO-BOJOPOTHOTO OOMEHA
B Ka4yeCTBE MCTOYHHMKA HCXOJHOTO JCHTEPUS MOXKET TAKXKE HCIOJIb30BATHCSA OOBIYHAS
BOJIA.

MHorue npeMeThl KITI0YeBOro 000pyA0BaHUs ISl YCTAHOBOK MO MPOU3BOJICTBY TKEION
BOJIbI, MCIOJIB3YIOIIUX mpounecchl GS WM aMMHAayHO-BOIOPOAHOTO OOMEHa, LIMPOKO
pacipocTpaHeHbl B HEKOTOPBIX OTpacisiXx HEePTEXUMHYECKOH IPOMBIIUICHHOCTH.
Oco0eHHO 3TO KacaeTcsi HeOOJBIINX YCTaHOBOK, MCHOIB3yromuUX mporecc GS. OxHako
HEMHOTHE TpeaMeThl 000pydOBaHUs SABISAIOTCA CTaHAapTHbIMU. [Ipoueccer GS u
aMMHaYHO-BOJOPOAHOTO  OoOMeHa  TpeOyroT o0paboTKM  OONBIIMX  KOJIHYECTB
BOCIUTAMEHSIFOIUXCS,, KOPPO3UOHHBIX M TOKCHYHBIX JKHIKOCTEH TpPU MOBBIILICHHOM
napieHnd. COOTBETCTBEHHO MpH pa3paboTKe CTaHAAPTOB IO MPOSKTHPOBAHUIO U
SKCIUTyaTallly Uil YCTaHOBOK M O0OPYAOBAaHMUS, UCTIONB3YIOMINX 3TU MPOLECCHI, CICIyeT
yAenATh 00JbIIOE BHUMAHUE OJ00pY MAaTepUaIOB U UX XapaKTEPUCTHKaM C Te€M, 4TOOBI
0o0ecneunTs JUIMTEIbHBIH CPOK CIyKObI MpPH COXpPaHEHHH BBICOKOH O€30MacHOCTH |
HanexxHoctd. OmpeneneHne  MacmtaboB — OOyCIIOBIMBAaeTCS  TJIaBHBIM — 00pa3oM
COOOpPKECHUSAMH HDKOHOMHKH M HEoOXomuMocTH. TakuM oOpa3om, OojbImas dYacTh
peaAMETOB 000PYIOBAaHHS U3TOTOBIISETCS] B COOTBETCTBHHU C TPEOOBAHUAMH 3aKA3UHKA.

Hakonen, crmemyer oTMETHTh, 4TO Kak B mporecce GS, Tak M B IMpoIecce aMMHATHO-
BOJIOPOJHOTO OOMEHa, MpeaMeThl 000pYyJAOBaHHS, KOTOpPHIE IO OTACIBLHOCTH HE
MpeIHa3HAYeHbl WM TOJATOTOBJICHBl CHELUANBHO A IPOU3BOJCTBA TSKEIOH BOJBI,
MOTYT COOMPATHCSA B CHCTEMBI, CIIEITHAIBHO MPpeAHa3HAUYCHHBIC WIIA TTOATOTOBICHHBIC IS
MPOU3BOJCTBA TsKENOM Boawl. [IlpuMepamMu TakMx CHCTEM, MPUMEHSEMBIX B 000UX
MPOIIECCAX, SBIAIOTCA CHCTEMA KATAIMUTHYECKOIO KPEKHUHIa, MCIIOJb3yeMas B IPOLECCE
oOMeHa aMMuaKa ¥ BOJOPO/Ia, ¥ TUCTHIUISIIHOHHBIE CUCTEMBI, HCITOJIb3YEMbIE B ITPOIECCe
OKOHYATEIbHOW KOHUEHTPALUU TSAKEION BOJBI, JOBOIAIIEH €€ 10 YPOBHSA PEAKTOPHO-
YHUCTOM.

[IpenmeTsr 000pymOBaHUS, KOTOpHIE CIEIMAIBHO IMpeIHA3HAYEHBl WU TOATOTOBJICHBI
JUTSL TIPOM3BOJICTBA TSDKEIION BOZBI ITyTEM HCITONB30BAHUS JTHOO Tporiecca 0OMeHa BOIBI U
CEpoBOIOPOIa, INOO Tpoliecca 0OMeHa aMMHUaKa U BOJOPO/1a, BKITFOUAIOT:

Bopo-cepoBonopoarbie 00MeHHbIE KOJIOHHBI

OOMeHHbIE KOJOHHBI, H3TOTABIMBAEMbIC M3 MEJIKO3CPHUCTOM YITIEPOOUCTONW CTanu
(mampumep, ASTM A516), nuametpom ot 6 M (20 dyToB) 10 9 M (30 dyTOB), KOTOpKIE
MOTYT 3KCITyaTHpOBaThCs NpH AaBieHWW cBbiie win paBHoM 2 MIla (300 ¢yHT/KB.
IIOMM) W HMMEIT KOPPO3MOHHBIM JONycK B 6 MM wunnd Oojblle, CIEHUaTIbHO
IpeIHAa3HAYEeHbl WM IOATOTOBJIEHBI [UIA IPOU3BOJACTBA TSDKEJNOM BOIBI IIyTEM
WCIIOJIb30BaHMs IPOLIECCa U30TOMMHOTO 0OMEHa BOJBI M CEPOBOAOPOIA.

I'azoayBKH M KOMIIpECCOPBI

OnnoctyneHvarele, MamoHamopHeie (T.e. 0,2Mlla wmm 30 GyHT/KB. m10iim)
HEHTPOOCKHBIE Ta30yBKH MM KOMIIPECCOPHI sl MUPKYJISIUA CEPOBOJOPOTHOTO rasa
(T.e. rasza, comepxamero Oonee 70% H,S), cnenmanbHO mpegHAa3HAYCHHBIE WU
MMOATOTOBIIEHHBIE IS TPOM3BOJCTBA TSDKEJIOW BOXBI IyTeM HCIIONB30BAHUS IIpolecca
oOMeHa BOJBl M CEpPOBOJOPOJAA. OTH Ta30QyBKHM WM KOMIIPECCOPHI HMEIOT
IPOM3BOAUTENLHOCTb, MPEBHINAIONYI0 HIM paBHYI0 56 m'/c. (120 000 SCFM) mnpu
SKCILTyaTalluu IoJ  JIaBJICHUEM, MPEBBILAIOLIAM WA PaBHBIM 1,8 MIla
(260 dyHT/KB. MFOMIM) Ha BXOAe, H CHAOXEHBI CaJIbHUKAMU, YCTOMYHUBBEIMH K
Bo3zeiicTBHIo H,S.
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6.3.

6.4.

6.5.

6.6.

6.7.

AMMHIAYHO-BOJOPOIHbIE 00MEHHbIE KOJIOHHBI

AMMMaYHO-BOIOPOIHEIE OOMEHHBIE KOJIOHHBI BBICOTOH Ooylee wiM paBHOW 35 M
(114,3 pyroB) muamerpom ot 1,5 M (4,9 dpyroB) 10 2,5 m (8,2 pyTOB), KOTOpBIE MOTYT
9KCIUTyaTUPOBATHCS TMOA AaBlieHHWeM, mpeBbimaromuM 15 Mlla (2225 ¢yHT/KB. mio0iim),
CHELUAIFHO NpeAHA3HAuYCHHbIE WIKM HMOATOTOBICHHbIEC IJIs1 IIPOU3BOACTBA TSKEIOH BOABI
IyTEeM MCIHOJB30BAaHMS IIpoliecca OOMEHa aMMHaka M BOAOPOJA. OTH KOJOHHBI MMEIOT
TaKKe 10 MEHbIIIEH Mepe 0THO OTOOPTOBAHHOE OCEBOE OTBEPCTHE TOTO XKE AUAMETPa, 4To
U IWIMHIpPUYECKas 4YacTb, dYepe3 KOTOPYI0 MOTYT BCTaBISATbCA WM BBIHUMATHCS
BHYTPEHHHE 4aCTH KOJIOHHBI.

BHyTpeHHHe YaCTHU KOJIOHHBI U CTYIICHYATbI¢ HACOCHI

BHyTpeHHI/Ie YaCTHU KOJOHHBI U CTYIICHYATBHIC HACOCHI, CICIMAJIBHO MNPCIHA3HAYCHHBIC
WX TOATOTOBJICHHBIC [JIA KOJOHH IJId IIPOU3BOACTBA TSDKETION BOABI IIyTEM
HCIIOJIb30BaHMs Mpouecca aMMHUa4YHO-BOJOPOAHOTO oOMeHa. BHYTpeHHI/Ie HaCTHU KOJIOHHBI
BKJIIHOYAKOT CrienyaJibHO npeaAHa3HAUYCHHBIC KOHTAKTOPBI MCKOY CTYIICHAMU,
COHCﬁCTBYMMHC TECHOMY KOHTAKTY rasa u XUIAKOCTH. CTyr[thIaTHe HACOChI BKJIIOYAIOT
CIICUaJIbHO NPCAHAZHAYCHHBIC IIOIPYKACMBIC B JXKUIAKOCTH HACOCHI I HUPKYJISAIHUU
JKHUJIKOIro0 aMMHaKa B MIpeaciiax o0BeMa KOHTAaKTOPOB, HaXOOAIINUXCS BHYTPU CTYHCHCI‘/'I
KOJIOHH.

YcTraHoBKH IS KPEeKMHIa aMMHaKa

YcTaHOBKH AJISl KPEKUHTa aMMHaKa, SKCIUTyaTUpyeMble IO AaBJICHUEM, PEBBIIAIONINM
wm paBHeiM 3 MIla (450 ¢yHT/KB. AroiiM), CIIENHWANBHO TpeIHA3HAYCHHBIE WIIH
MOJITOTOBIICHHBIE ISl TIPOM3BOJICTBA TSHKETOH BOABI IyTEM HCIOJB30BaHUS Ipolecca
M30TOIHOTO OOMEHA aMMHaKa U BOJOPOAA.

NudpaxkpacHble aHAIM3ATOPHI NOTJIOIEHUSA

WndpakpacHple aHanu3aTOpbl IOIVIOIIEHMS, CIIOCOOHBIE OCYLIECTBJIATh — aHAJIU3
COOTHOILICHUSI MEXIY BOAOPOIOM M JIEHTEpHEM B pealbHOM MaciuTabe BpeMEHH, KOornaa
KOHIIEHTpalMK JeUTepHs paBHbI WK TpeBbIaoT 90%.

Karaautnyeckne meuu

Karanutuueckue meun JJIsL nepepa60TKI/I O60I‘aH.[eHHOI‘O ﬂeﬁTepHeBOI‘O rasa B TAXKCIIYIO
BOAYy, CIICIIUAJIBHO MPCAHA3HAUCHHBIC WJIM MMOATOTOBJIICHHBIC HJIS MPOU3BOJACTBA TSDKEII0H
BOJIbI ITYTEM HUCIIOJIB30BaHUs IPOLIECCa U30TOITHOTO oOMeHa aMMHaKa 1 BOoAOpoOaa.

YcTraHoBKM U1 KOHBEPCHH YpPaHa U 000pyd0BaHue, CIIeNUATBHO MpeIHa3HAYeHHOe
WJIM NOATOTOBJICHHOE 151 TOI0

BBOJIHOE 3AMEYAHUE

B ycraHOBKax M cucTeMax A KOHBEPCHM ypaHa MOXET OCYIIECTBIIATHCS OIHO WIIU
HECKOJIBKO TPEBpAIleHUH M3 OJTHOTO XMMHYECKOT0 M30TOINA ypaHa B ApPYToil, BKIOYAs:
KOHBEPCUIO KOHLEHTpaToB ypaHoBoH pyasl B UO;, koneepcuto UO; B UO,, KOHBEpPCHIO
okuceit ypana B UF, unu UF¢, konsepcuto UF, B UF¢, kouBepcuto UF¢ B UF,, kOHBEpcHIO
UF, B MeTaimyeckuil ypaH u KoHBepcuio ¢propunoB ypana B UO,. MHOrue KiroueBbie
KOMITIOHEHTHl 00OpYJOBaHMs YCTaHOBOK JUIS KOHBEPCHMHM YpaHa XapakTepHbI s
HEKOTOPBIX CEKTOPOB XMMHYECKOH oOpabareiBaroliel mpoMblnuieHHOCTH. Hampumep,
BUJIBI O0OPYIOBaHHSA, HCIOIB3YEMOTO B OTHX MPOIECCax, MOTYT BKIIOYaTh: IMEUH,
KapycelbHbIE IeYH, PEaKTOpbl C TCEBJOOXKWKEHHBIM CJIOEM KaTajiu3aTopa, >KapoBblE
pEaKTOpHBIE OamIHW, >KUAKOCTHBIE LEHTPUGYTH, ITUCTWULILIMOHHBIE KOJOHHBI U
KHUJIKOCTHO-)KUIKOCTHBIE SKCTPAKIHMOHHbIE KOJOHHbI. ONHAKO HE MHOTHE KOMIIOHEHTHI
0o0opymoBaHUS UMEIOTCS B '"TOTOBOM BHjE"; OOJBIIMHCTBO M3 HHUX JOJDKHBI OBITH
MOJTOTOBJICHBl COTJIACHO TPEeOOBaHMSIM M CIeUMPHUKAIMAM 3aKa3uuka. B HEKOTOpBIX
cilydasix TpeOyeTcsi y4MTBhIBaThb CIELUAJbHBIE IPOEKTHBIE U KOHCTPYKTOPCKUE
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7.1.

7.2.

7.3.

74.

7.5.

7.6.

0COOEHHOCTH [UI 3alllUThl OT arpecCHUBHBIX CBOICTB HEKOTOPHIX U3 0OpadaThIBaeMbIX
xumuueckux Bemiects (HF, F,, CIF; u ¢Topuns! ypana). Hakonen, cienyer OTMETHTD, 4TO
BO BCEX Ipoleccax KOHBEPCHUH ypaHa KOMIIOHEHTHI 00OpYIOBaHUSA, KOTOPBIE OTIEIIBHO
CIELUAIIbHO HE NpeJHa3HAaYeHbl WIK HOATOTOBIEHB! ISl KOHBEPCHH ypaHa, MOTYT OBITh
00BeIMHEHB! B CUCTEMBI, KOTOpBIE CHEIMaIbHO MpeIHa3HauYeHbl WM MTOATOTOBIIEHBI I
UCIOJIB30BaHMS B LIENSIX KOHBEPCUH YpaHa.

ChnenuajbHO NpeJHA3HAYEHHbIE MJIM INOATOTOBJICHHbIE CHCTEMbI /sl KOHBEPCHH
KOHIIEHTPaToB ypaHoBoii pyasl B UO;

[HOACHUTEJIBHOE 3AMEYAHUE

KouBepcuss koHIEHTpaToB ypaHoBo#W pyabsl B UQO; MOXET OCYHICCTBISATHCS CHavaja
MOCPEJICTBOM PACTBOPCHUS PyJbl B a30THOM KHCIOTE U OJKCTPAKIUH OYHUINECHHOTO
reKcarujipata ypaHWIIUHHTPATa C MOMOIIBI0 TaKOTO PACTBOPUTENS, KaK TPHOYTHI
(dhocdar. 3arem rexcaruapar ypaHwigaHuTpara npeoopaszyercs B UO; 1ub0 mocpeacTBom
KOHIICHTpPAIlMM W JIEHUTpAIUK, JHOO MOCPEACTBOM HEUTpaau3alii Ia3000pa3HbIM
aMMHAaKOM JIJISl TOJYYCHUs IMypaHaTa aMMOHUS € MOCIeNyromei GriibTpamuei, CynKkon
1 KAJIbBIUHUPOBAHUEM.

CHeI.l](la.HbHO NnpeaHasHa4€eHHbIC WM NOATIOTOBJICHHBIC CHUCTEMBI IJId KOHBEPCHUH
UO3 B UF6

[HOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UO; B UFg MOKET OCYIIECTBISATHCS HEMOCPEACTBEHHO (propupoBanueM. Jlms
mporecca TpedyeTcss HCTOYHUK ra3000pa3Horo Propa mwin TpeXPTOPUCTOTO XJIOPA.

CHeII](la.Hb]-IO NpeaHa3sSHAYCHHbIC WM NOATOTOBJICHHBIC CHUCTEMbI /I KOHBECPCHH
UO3 B U02

[HOACHUTEJIBHOE 3AMEYAHUE

Konepcus UO; B UO, MOXeT OCyLIeCTBIATHCS TocpencTBoM BoccTaHoBieHHS UQO;
ra3000pa3HbIM KPEKHHT-aMMHAKOM WJI BOJOPOIOM.

CHeHHaHLHO NpeAHAa3HAYCHHbIC HUJIH MNOAT0TOBJCHHbLIEC CHCTEMbLI JIsI KOHBCPCHUH
UOzBUF4

[NOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UO, B UF,; MoxkeT ocymecTBIsATbECA mnocpeactBoM peakiuun UO, ¢
razoo0pa3HeM dTopucTeiM Bomopoaom (HF) mpu temmepatype 300-500°C.

Cneunam,ﬂo npeaHasHa4YeHHbIC WM NOATIOTOBJICHHBbIC CHUCTEMbI JId KOHBEPCHUH
UF4BUF6

[NOACHUTEJIBHOE 3AMEYAHUE

Konsepcua UF; B UFg ocymecTBisercss MOCPEACTBOM 3K30TEPMHUECKOM PEAKLHH C
dbtopom B peaktopHoii OamHe. UF¢ KOHIEHCHpYyeTCS W3 TOPSIMX JIETyYWX Ta30B
MOCPECTBOM MPOIyCKaHMWs MOTOKA raza 4epe3 XOJOIHYIO JIOBYUIKY, OXJIAXAECHHYIO JI0
-10°C. ns mporiecca TpeOyeTcss HCTOYHUK Ta3000pa3Horo ¢ropa.

CrnenmajibHO NpeJHA3HAYEHHbIE WM MOArOTOBJIEHHbIE CHCTEeMbI AJS KOHBEPCUH
UF, B MeTajumm4eckuii ypan

[NOACHUTEJIBHOE 3AMEYAHUE

KonBepcus UF, B wMeraumyeckuwii ypaH OCYIIECTBISETCS IOCPEICTBOM  €r0
BOCCTAHOBJICHHSI MarHueM (KpYITHbIE TIApTHH) MW KadblpeM (Majible mapTuun). Peakmms
OCYIIECTBIIsIETCA IIPU TeMIIepaTypax BhIIe TOUKH IaByeHus ypana (1130°C).
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7.7.

7.8.

CHeI.l](la.HbHO npeaHasHa4eHHbIC WM NOATIOTOBJICHHBIC CHUCTEMBbI JIA KOHBEPCHUH
UF6BU02

[HOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UF¢ B UO, MOXKET OCYIIECTBIIATHCS MIOCPEICTBOM OJHOTO M3 TPEX IIPOIIECCOB.
B nepsom mporiecce UF¢ BoccTanasnuBaetcs u runpoiusyercs B UO; ¢ HCIIONb30BaHUEM
Bozopoaa u napa. Bo Bropom npouecce UF¢ ruaponusyercst pacTBOpeHHEM B BOAE, AT
OCaXJICHUS JUypaHaTa aMMOHUs 100AaBIIIE€TCSl aMMUaK, a AMypaHaT BOCCTAHABIMBAETCS B
UO, Bomopoaom npu temnepatype 820°C. Ilpu tpetbem mporiecce razoodpaszubie UFs,
CO, u NH; cmemmBarotcs B Bofie, Ocaxkaasl ypaHUIKapOOHAT aMMOHUS. Y paHUIKapOOHAT
aMMOHHSl CMEIIMBAaeTCsl ¢ mapoM H BojgopoaoM npu Temmeparype 500-600°C  mgis
npousBoactsa UOs,.

Konsepcus UFg¢ B UO, dWacTto OCyIIECTBISICTCS Ha TEPBOH CTYIIEHH YCTAaHOBKH II0
W3TOTOBJICHUIO TOTUIHBA.

CHeHHaJIbHO NpeaAHasHAYCHHbIC HJIH NOAT0TOBJCHHBLIC CHCTEMbI JId KOHBEPCHUH
UF6BUF4

[HOACHUTEJIBHOE 3AMEYAHUE

Kongepcus UFq B UF, ocymiecTBisieTcsl NOCPEACTBOM BOCCTAHOBIJIEHHS BOJOPOAOM.

29





