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[JononHntenbHbIn NpoTokon K CornaweHunto
mexay KHsaxxectBom AHOoppa r
MexagyHapoaHbiM areHTCTBOM N0 aTOMHOW
9Heprum o NPMMeHeHUn rapaHTUn B CBA3N C
[loroBopoM O HepacnpocTpaHeHUU S4epPHOro
OPYXUS

1. B HacTosleM JAOKYMEHTE Uil CBEACHUS BCEX WICHOB BOCIPOU3BOAMTCS TEKCT
JIOMOJIHUTENBLHOTO MPOTOKOJA K Cornamenuo’ Mexny KasokectBom AHmoppa u
MexayHapoaHBIM areHTCTBOM II0 aTOMHOW 3HEPrUU O IPUMEHEHUU TapaHTUU B CBS3HU C
JIoroBOpOM 0O HEpacHpoCTpaHEHUU SAepHOTrO opyxkus. COBET YHpPaBIAIOMIUX OJOOPHI
Hacrosuit JlonmomHUTENbHBINA TTpoToKOa 7 nekabps 2000 roga. On ObuT moanucan 9 stHBaps
2001 rona B Bene, ABctpus.

2. B coorBerctBUu co ctaTbeil 17 JlOMOTHUTENBHOrO MPOTOKOJA OH BCTYNMHJI B CHITY
19 nexabps 2011 roma, B neHb, korma AreHTCTBO monyuymino oT KusbkectBa AHIoppa
IIUCBMEHHOE YBEJOMJIEHME O TOM, 4YTO €ro 3aKOHOJATEIbHbIE U KOHCTUTYLIHOHHBIE
TpeOoBaHUs1, HEOOXOAUMBIE JIJIS1 BCTYIIJICHUS B CHITY, BBITIOJTHEHBI.

! Bocripomssenero B nokymente INFCIRC/808.



INFCIRC/808/Add.1
[Ipunoxxenue

[ononHutenbHbIN NpoTokon K CornaweHunto
mexay KHsaxxectBom AHOoppa u
MexayHapoaHbiM areHTCTBOM N0 aTOMHOW
SHEPrnn o NPUMEHEHNN rapaHTn B CBSA3U C
[loroBopoM O HepacnpoCTpaHeEHUN SOePHOro
OPYXUS

[NPUHNUMAA BO BHUMAHMUE, uro KusxectBo AHzoppa (B JAaibHEHIIEM HMEHYEMOE
“Angoppoii”’) 1 MexmyHapoHOE areHTCTBO 10 aTOMHOM SHEPruu (B JAaIbHEHUIIIEM UMEHYEMOE
"ArentcTBoM") sBISAtOTCS ydacTHUMKamMu CorJIalleHUs: O MPUMEHEHWU TapaHTUl B CBS3U C
JIoroBopoM O HEpAaCHpOCTPAaHEHUM SAEPHOIO Opykus (B JajbHEHIIEM HMEHYEeMOro
"CornamenueM o rapanTusx '), Kotopoe Berynuio B cuity 18 oktsi0ps 2010 rona;

YUUTBIBAS xenaHue MeXIyHApOTHOTO COOOIIECTBA eIle Ooyiee YKPENUTh PEeKUM
AZIEPHOTO HEPACIIPOCTPAHEHMS ITyTE€M MOBBIIIEHUS AEHCTBEHHOCTH U 3 (QEKTUBHOCTH CUCTEMBI
rapaHTuii ATeHTCTBa;

HAITOMHHAS, 4yto AreHTCTBO NpH OCYIIECTBICHUU TapaHTHH JIOJDKHO YYHUTBIBATh
HEOOXOAMMOCTb: M30€raTtb CO3JaHMs MPENATCTBUM 3KOHOMHYECKOMY U TEXHOJOIMYECKOMY
pa3BUTUIO AHIOPPBHl MEXIYHApPOIHOMY COTPYIHMYECTBY B OOJIACTH MHUPHOM SIEPHOM
NeATeNIbHOCTH;  COOMIOJATh JICHCTBYIOIIME TIOJIOKEHHUST B O0JACTH OXpaHbl 370pOBb,
0e30macHoOCTH, (PU3NUECKOH 3alUTHI, a TAKXKE APYrue IeHCTBYIOMe TpeOOBaHUs 0€30MaCHOCTH
U [IpaBa OTJICJIbHBIX JIUL; U IPUHUMATh BCE MEPHI 10 3aIUTe KOMMEPYECKUX, TEXHOJIOTHUECKUX
U TIPOMBIIUIEHHBIX CEKPETOB, a TaKKe JIPYrod KOH(HUISHIMATIBHOM WH(pOpMAIMHU, KOTOpas
CTAHOBUTCSI EMY U3BECTHOM;

[TPUHUMASA BO BHUMAHUME, uyrto wyacTtora mOpoOBEIECHHS W HWHTEHCUBHOCTh
MEpOTPHUATUH, YKa3aHHBIX B HacTosimeM [Iporokone, OymyT moaaepKuBaThcss HA MUHUMAIILHOM
YPOBHE, COOTBETCTBYIOIIEM 1M TOBBIMICHUS ACUCTBEHHOCTH U I(PGHEKTUBHOCTA TapaHTHHA
ATeHTCTBa;

HACTOSIINM Annoppa 1 ATEHTCTBO COIIACHIIUCH O HUXKECIIEYIOLIEM:



CBA3b MEXY HACTOAIIUM ITPOTOKOJIOM U COIVIAIIEHUEM O 'APAHTUAX

Cratbs 1

[Tonoxxenns CornameHus 0 TapaHTHIX MPUMEHSIOTCS K HacTosAmeMy [IpoTokony B Toi mMepe, B
KaKoi OHHM COOTBETCTBYIOT MOJIOKEHHAM HacTosero [IpoTokoma n coBMecTnMbl ¢ HUMH. B ciydae
MPOTUBOpEUHS MeXAy mojoxeHussMu CornameHns O TapaHTHAX U TIOJIOKSHHSIMH HaCTOAIIETO
[IpoTokona npuMeHSIOTCS ON0KeHUs HacTosero [IpoTokona.

HPEJOCTABJIEHUE HTH®OPMALIUU

Cratps 2

a. AHIOppa IpeocTaBsIeT ATEHTCTBY 3asBIICHHE, COJIEpIKaIIee:

i)

iii)

vi)

OO1ee onucannie ¥ HHPOPMAIIHMIO, YKa3bIBAIOILIYI0 MECTO IPOBEACHUS OTHOCAIIMXCS K
SIIEPHOMY  TOIUIMBHOMY  LMKJIY  HAyYHO-UCCICAOBATEIbCKUX U OMBITHO-
KOHCTPYKTOPCKUX pabOT, HE CBSA3aHHBIX C SIIEPHBIM MaTEPHAJIOM, OCYIIECTBISIEMBIX
re-1mb0, KOTOphie (UHAHCUPYIOTCS, TMONYYMIH KOHKPETHOE pa3pelieHUue WIH
KOHTPOJUPYIOTCS WIIA OCYIIECTBIISIOTCS OT IMEHH AHIOPPHI.

OrmpesienieHHy10 ATEHTCTBOM Ha OCHOBE OXKHa€MOTO MOBBIIICHUS ICHCTBEHHOCTH HITH
3¢ (}EeKTUBHOCTH W COIJIACOBAaHHYIO ¢ AHIOPpoil wuHGOpMAIMI0 O Kacaroliencs
rapaHTUil SKCIUTyaTaIl[MOHHOM JEATENIbHOCTH HA YCTAHOBKAX M B MECTAaX HAXOXKICHUS
BHE YCTAHOBOK, I'7Ic OOBIYHO UCTIONIB3YETCS AACPHBII MaTepHal.

O6mee OIIMCAaHHE KaXXJOro 3JaHMs Ha KaxJoi ImIomaake, BKJIO4Yass €ro
HCIIOJIB30BaHUE, U, €CJIM 3TOr0 HEAOCTATOYHO - OIMCAHUC €ro COACPNKUMOrO. 910
OIMMCaHNEC BKIIFOYACT KapTy TaKOM TIIOIIAgKH.

Ommcanne MacmTaba omepamwii I KaXIO0r0 MeCTa HaXOXKICHUS, HMEIOIIETro
OTHOUICHUE K ACSITENbHOCTH, YKkazaHHoU B [Ipunoxenuu I k HacTosmemy [IpoTokomy.

Wudopmanuio, yka3pBaIOIIyI0 MECTO HaXOKACHUS, IKCILTyaTallMOHHOE COCTOSIHUE U
OLICHOYHBIE TOJIOBBIE IPOM3BOACTBEHHBIE MOIIHOCTH YpPaHOBBIX pPYAHUKOB U
00OTaTUTENBHBIX  YCTAHOBOK H  TOPHUEBBIX OOOTAaTHUTENBHBIX  YCTAaHOBOK U
CYLIECTBYIOLINI TOJOBONH 00BEM MPOU3BOACTBA TaKMX PYAHHKOB M OOOTaTHTEIHHBIX
YCTaHOBOK TSI AHAOPPHI B LIEJIOM. AHAOppa MPEIOCTABISET IO 3arpocy ATEHTCTBA
JaHHBIE O CYIIECTBYIOLIEM T'OJOBOM 00bEME MPOU3BOJCTBA OTACIBHOIO PyJHHKA WIIN
oborarutensHOM ycTaHoBkU.  IlpenoctaBnenme 5Toii uHpOpMamuu He TpeOyeT
BEZCHUS MOAPOOHOTO yUueTa SACPHOro MaTepHara.

HNudopmaiiuio 0THOCUTEIBHO UCXOHOTO MaTepralia, KOTOPBIH ele He JOCTHT COCTaBa
W YHCTOTHI, KOTOpPbIC JENAIOT €ro MPUTOAHBIM JUIS W3TOTOBICHUS TOIUIMBA WIIH
H30TOITHOTO 00O0TAIEHHS, BKITIOYAOIIYIO:

a) KOJIMYECTBA, XHMHMUYECKHM COCTaB, HCIONB30BAHUE WM NPEAINOIaracMoe
WCIIONB30BAaHUE TAaKOrO MaTepHala, HE3aBUCUMO OT €ro SIACpHOro WU
HESAJICPHOTO UCIOJb30BAHMSI, A KaXKJAOr0 MecTa HaXOXACHUS B AHIOppE, B
KOTOPOM TaKOW MaTepHall MPHUCYTCTBYET B KOJHMUYECTBAX, IPEBBIMIAIONINX
JECATh METPUUECKUX TOHH ypaHa W/WJIU JABaallaTh METPUUECKUX TOHH TOPHS, a
JUTSL APYTHX MECT HAXOXACHHS C KOJMMYSCTBAMH 00Jiee OJHOW METPUIECKOM



vii)

b)

TOHHBI - O00IIee KOJUYECTBO JUIsi AHIOPPHl B IIEIOM, €CIM 3TO 0O0IIee
KOJMYECTBO TMPEBBINIACT ACCATh METPUYSCKUX TOHH ypaHa WJIM JIBaIaTh
METPUYECKUX TOHH Topus. [IpemocraBieHue 3TON MH(bOpMAIUU HE TpeOyeT
BEIICHUS ITOAPOOHOTO yUeTa SAESPHOr0 MaTepraa;

KOJINYECTBA, XMMUYECKUH COCTAaB M MYHKT HAa3HAYEHHUS KaXKJIOM SKCIOPTHOU
TTOCTaBKH M3 AHAOPPHI TAKOTO0 MaTepHasa NIl KOHKPETHBIX HEAICPHBIX IeIeH
B KOJIMYECTBAX, MPEBBIILIAIONINX:

1) JeCATh METPHUUECKUX TOHH YpaHa, WIH IS TOCICIOBATCIBHBIX
9KCMOPTHBIX TIOCTABOK ypaHa U3 AHAOPPHl B OJHO H TO XKe
roCcyJapCcTBO, Kakaas U3 KOTOPBIX MEHEE ACCSITH METPHUUECKUX TOHH,
HO CyMMa KOTOPBIX HPEBBIIACT JCCATh MECTPUUECKHX TOHH B TCUCHHE
roaa;

2) JBA/IATh METPUYCCKUX TOHH TOPHS, WM JUIs TOCICIOBATEIBHBIX
9KCMOPTHBIX TIOCTABOK TOPHUS U3 AHAOPPHl B OJHO H TO XKE
roCyIapcTBO, KaxJaas W3 KOTOPBIX MEHEE MBAIIATH METPUYCCKHUX
TOHH, HO CyMMa KOTOPBIX IIPEBBIIIACT ABAALIATh METPHUCCKUX TOHH B
TEUCHUE TO/a,;

KOJIM4YCCTBA, XUMHAYECKAN COCTaB, MECTO HAXOXICHUA B HACTOAIIECC BPEMA U
HCIOJIb30BaHUEC WM NPEAnoIaracMoc HCIOJIb30BAHUC Ka)KZ[Oﬁ HMHOpTHOﬁ
IIOCTaBKH B AHZ[Oppy TAaKOro Marcpuaja JJis1 KOHKPCTHBIX HCAACPHBIX ueneﬁ B
KOJMYCCTBAX, NPCBLIIAOIIUX !

1) JeCATh METPUYECKHMX TOHH YpaHa, WIH s [OCIeA0BaTENbHBIX
WMIIOPTHBIX MOCTAaBOK ypaHa B AHAOPPY, Kaxnas u3 KOTOPBIX MEHee
JECATH METPUYECKHMX TOHH, HO CyMMa KOTOPBIX IPEBBIIIAET NECATH
METPUYECKUX TOHH B TCUCHUE T'OJ1a;

2) JBAIIaTh METPUYCCKUX TOHH TOPHUS, WIH JJS IMOCIEHOBATEIBHBIX
HUMIIOPTHBIX MOCTaBOK TOPHsS B AHIOpPY, Ka)xaas U3 KOTOPHIX MEHee
NBaNIIaTd METPUYECKHX TOHH, HO CyMMa KOTOPBIX IIPEBEINIACT
JIBaJIIIaTh METPUYCCKIX TOHH B TCUCHUE TOJIA;

Opd TOM TIOHUMaHWHW, 4YTO TMpeJCTaBIcHHE WHQPOPMAIMKM O TaKOM Marepuae,
NpeAHa3HAYCHHOM MJI HESICPHOTO MCIONB30BaHUs, MOCJIE TOTO KaK OH JOCTHUTHET
OKOHYATEILHOU ()OPMBI CBOETO HESJICPHOTO UCIIOB30BaHMYsI, HE TPEOYETCSI.

a)

b)

MHGOPMAITUI0 OTHOCUTEIILHO KOJMYECTB, BUJIOB HCIIOJNIE30BAaHUS H MECT
HaXOXICHUS SIIEPHOTO MarepHana, OCBOOOXJIECHHOTO OT TapaHTHH B
COOTBETCTBHH CO CTaThell 36 CorameHus o TapaHTHsIX;

WH(OPMAITHIO OTHOCUTEIBHO KOJNWYECTB (KOTOpash MOXKET HMETh (GopMy
OIICHOK) W BUJOB HUCIOJB30BAHUS B KAXKIOM MECTE HAXOXJICHHUS SACPHOTO
MaTepuania, OCBOOOXICHHOTO OT TapaHTHUH B COOTBETCTBUHU CO CTaTheil 35 b)
CornanieHusi 0 TapaHTHSIX, HO €Ill¢ HE HAXOJAIICTOCsS B OKOHYATEIILHOW
dopMe IS HESJACPHOTO WCIIONB30BAHUS, B KOJNUYECTBAX, IMPEBHIIIAOIINX
ykazaHHBIE B cTarhe 36 CornamieHusl 0 TapaHTUsAX. lIpemocraBiieHHe 3TOM
nH(popmaIuu He TpedyeT BeeHUs MOAPOOHOTO yUueTa SACPHOTO MaTepHaa.



viii)

WNudopMarnuio OTHOCHTEIBHO MECTa HAXOXKJICHUS WINM JalbHEHIel o0paboTku
OTXOJIOB CPEIHETO WM BBICOKOTO YPOBHS AKTUBHOCTH, COJACPIKANINX ILTyTOHHIA,
BBICOKOOOOTAIICHHBIM ypaH WM ypaH-233, B OTHOIICHWUM KOTOPBIX NPUMCHEHHE
rapalTuii OBUIO TPEKpalmeH0 B COOTBETCTBHH co cTaTtheit 11  Cormamenus o
rapaatusx. Jlosg menn gaHHOrO IMyHKTa 'manmpHeimmas oOpaboTka" HE BKIIOYACT
MEpeynakoBKy  OTXOJOB WM WX  JaJbHEHIliee  KOHJAMIIMOHUPOBAHUE,  HE
MpelyCMaTPUBAOIIEE PA3/ICIICHUS DIIEMEHTOB, JIJIsl XPAHCHUS UIIA 3aXOPOHCHMUSL.

Crnenytonyro MH(QOPMAIMIO OTHOCHUTEIHHO COTJIACOBAHHOTO OOOPYAOBaHUS H
HEeAJIEpHOT0 MaTepuana, nepeuncieHubix B [punoxenun 11:

a) 10 KaXJAOW DKCIIOPTHOW IOCTaBKE W3 AHIOPPHI TaKOTO OOOPYAOBAHHS H
MaTepuana: uaeHTHQUKAIUS, KOJIWYECTBO, MECTO IPEJIoNaraeMoro
WCTIONIb30BaHMS B TOCYJapCTBe-TIONydaTelie U JiaTa Wik B COOTBETCTBYIOIIHX
CIIydasx OXHaaeMasi 1aTa 3KCIIOPTHOM MTOCTaBKH;

b) [0 KOHKPETHOMY 3ampocy ATEHTCTBA, MOATBEPKIECHHE AHAOPPOM Kak
UMIOPTUPYIOIIUM TOCYJapCTBOM HH(OpMAIIHH, IPEIOCTaBICHHON ATEHTCTBY
B COOTBETCTBUU C ITyHKTOM &) BBIIIIE.

OO0mwme TUTaHBl HAa TIPEACTOSIINN NECATUICTHHN MEpPHOJl, WMCIOIINE OTHOIICHHUE K
Pa3BUTHIO SACPHOTO TOINIMBHOTO ITMKJIA (BKIOYAS IIAHUPYEMBIE OTHOCSIIHECS K
SIIEPHOMY  TOIUIMBHOMY  IIMKIY  Hay4YHO-UCCJICNIOBAaTEIbCKUE U OMBITHO-
KOHCTPYKTOPCKHE  PabOTHI), KOrJa OHM  YTBEPKICHBI  COOTBETCTBYIOIIMMH
KOMIIETEHTHBIMU OpraHaMu B AHJIOppe.

AHoppa TpuilaraeT BCe pa3yMHBIE YCHWIHSA, C TEM YTOOBI MPEOCTABUTHL ATCHTCTBY
CIICIYIONTYI0 MH(POPMAIIHIO:

i)

of1iee onvcaHue W HHOOPMAIINIO, YKA3bIBAIOIIYI0 MECTO MPOBEICHUSI OTHOCSIINUXCS K
SIEPHOMY  TOIUIMBHOMY  IIMKJIy  HAyYHO-HCCIICJIOBATCIBCKUX W  OIBITHO-
KOHCTPYKTOPCKUX pa0oT, HE CBA3aHHBIX C SIIEPHBIM MaTEPUAIOM, KOTOPbIE KOHKPETHO
OTHOCSTCS K 00OTaIIeHHUI0, IepepaboTKe AASPHOTO TOILTUBA WIH K 00pabOTKe OTXOI0B
CpPEJHEro WM  BBICOKOTO  YPOBHS  aKTUBHOCTH, COJCpXKAaIlUX  IUTyTOHWH,
BBICOKOOOOTAIEHHBI ypaH WIH ypaH-233, OCYIIECTBISIEMBIX TAe-THO0 B AHAOppE,
HO KOTOpble HE (PUHAHCHPYIOTCS, HE TOJYYHIH KOHKPETHOTO pa3pellecHHs WU He
KOHTPOJIUPYIOTCS AHAOPPOH MM HE OCYIIECTBIISIOTCS OT UMEHU AHIOppHL. J1Jis nienu
JAHHOTO IyHKTa "00paboTKa" OTXOJOB CPEIHETO WM BBHICOKOTO YPOBHS aKTHMBHOCTH
HE BKJIIOYAET TEPEYMaKOBKYy OTXOJOB WM UX KOHIWIMOHUPOBAaHUE, HE
npeaycMaTpyBarolice pas/ielieHHs DIIEMEHTOB, JIJISl XpaHSHUS WITH 3aXOPOHCHUSI.

olmiee oOmMMcaHWE JEATENIBHOCTH W CBENEHHUS O JIMIE WIN OpTraHu3aIui,
OCYIIECTBISIIONINX TaKyl0 JAESTeTbHOCTh B ONpPEIENIEHHBIX ATEHTCTBOM MeCTax
HAXOXKJICHUS 3a TpeJesiaMu IUIONIaKH, KOTOPhIe, TI0 MHCHUIO ATEHTCTBA, MOTJIU OBI
(DYHKIIMOHATBHO  OBITh  CBSA3aHBI C  JICATEIBHOCTHIO HA 3TOH  IUIOINAJKE.
[IpenocraBnenue Takoit WHOpPMAUU SBISETCS MPEAMETOM KOHKPETHOTO 3arpoca
ArentctBa. OHa PeOCTaBISIETCS B KOHCYIBTALUU C ATEHTCTBOM U CBOEBPEMEHHO.

ITo 3ampocy AreHTcTBa AHIOppa MaeT YTOYHCHHUS WIH Pa3bsCHEHUS 000 uHpopmaImy,
MIPETOCTABICHHON B COOTBETCTBUU C HacTosel CtaThell, B TOW CTEIEHH, B KOTOPOH 3TO HMEET
OTHOIIICHHUE K IICJTU TapaHTHH.



Cratbsa 3

AHpoppa mnpenoctaBuser AreHTCTBY B TeueHue 180 mqHel mocine BCTYIUIEHHS B CHITY
Hacrosmero [Ipotokona naGopManmio, 0 KOTOPOH TOBOPUTCS B CTaThe 2.a.1), iii), iv), V), Vi) a),
vii) ¥ X) ¥ B cTathe 2.b.1).

AHZIOppa MpenocTaBisieT ATEHTCTBY 10 15 Mast KaxJ10ro roja 0OHOBICHHYIO HH()OPMALIUIO, O
KOTOpOH TOBOPUTCS B TIYHKTE a. BBIIIE, 3a MEPHUOJl, OXBATHIBAIOIIMN MpPEAlIeCTBYIONUN
KaneHaapHelii rog. Ecnmm panee mpenocraBieHHas nH(OpMAIUs OCTallach 03 W3MCHEHU,
AHn0ppa yBeIOMIIIET 00 3TOM.

AHJ0ppa mpeocTaBIseT ATSHTCTBY 10 15 Masi KaxJoro rojia nH(HOPMAITUIO, ONPEICIICHHYIO B
cTaThe 2.a.vi) b) H ¢), 3a IEpHUO, OXBATHIBAIOIIHH IMPEANICCTBYIOMNN KaJCHIAPHBIN TOI.

AHIOppa ©XKEKBAapTAIbHO MPEAOCTABIAET ATEHTCTBY HWH(OpPMAIHIO, ONpEneICHHYIO B
cTaThe 2.a.iX) a). Ota mHPOpMAIUsI MPEAOCTABIICTCS B TCUCHHE IIECTHUACCATH JTHEW MOocie
OKOHYaHMS KXKIO0T0 KBapTaja.

AHnoppa mpenocTaBisieT ATCSHTCTBY HH(OPMAIMIO, ONPECIICHHYI B CTaThe 2.a.viil), 3a
180 mue#t mo ocymiecTBiIeHUs AanbHEimel o00paboTku, W g0 15 Mas Kaxmoro roja
uHbOpMaIMi0 00 HM3MCHEHMSAX MECT HAXOXKICHHMS 3a IEPHOJ, OXBAaTBIBAIOIIMI

MPEIIECTBYIOIINI KaJleHJapHBIHN TO/I.

AHIOppa 1 ATEHTCTBO TOTOBapHUBAIOTCS O BPEMEHU M YaCcTOTE MPEAOCTABICHNS HH(POPMAIIHH,
OTIPE/ICTICHHON B CTaThe 2.a.11).

AHnoppa mpegocTaBisieT ATEeHTCTBY HH(OPMAIUIO, ONPEICIICHHYI0 B CTaThe 2.a.i1X) b), B
TEeUEHUE MIECTUICCATU HEH MOCie MOCTYIUICHUS 3anpoca OT ATEHTCTBA.

I[OHOJIHI/ITE.JI])HI)II71 JOCTYII
Cratps 4

HI/I)KCCIICZ[yIOH_Iee MPUMCHACTCA B CBA3U C OCYIICCTBJICHUCM JOIIOJIHUTCIBHOTO JOCTYyIIa B

COOTBETCTBHU CO CTaThEH 5 HaCTOAIICTO HpOTOKOJ'IaZ

a.

ATEHTCTBO HE CTaBUT IENH MEXaHUCTHYECKH MM CUCTEMAaTHYECKH MPOBEPATh HH(OPMAIIHIO,
0 KOTOPO TOBOPHUTCS B CTAaThe 2, OJHAKO ATEHTCTBO UMEET IOCTYI K:

i) mr000My MecTy HaxOXIEHHS, O KOTOpPOM TOBOPUTCS B CTaThe 5.a.1) WM ii), Ha
BBIOOPOYHOM OCHOBE C IIENbI0 OOECIeYeHHs YBEPEHHOCTH B OTCYTCTBHHU
HE3asBJICHHBIX SICPHOTO MaTepuaia 1 JeITeIbHOCTH;

i) Mr000My MeCTy HaXOXXICHHUS, O KOTOPOM TOBOPHUTCS B CTaThe 5.b. WM C., B LEAX
pelleHusT BOIpPOCa, CBA3aHHOTO C MPAaBHJIBHOCTBIO M TOJHOTOW WH(pOpMAaNuy,
IPEIOCTABICHHON B COOTBETCTBHM CO CTaThel 2 WJIM B MLENAX YCTPaHCHUS
HECOOTBETCTBHS, CBA3aHHOIO ¢ 3TOH MH(pOpMaLneH;

iii) T1000MY MECTy HaXO0KACHUsI, 0 KOTOPOM T'OBOPUTCS B CTaThe S.a. iil) B TOW CTETEHH,
B KOTOPOH 3TO HEOOXOIUMO ATEHTCTBY Ui MOATBEPIKICHHS Ul LeNed rapaHTuit
3asBJIEHUS AHIIOPPHI O CTaTyce YCTAHOBKU WIIM MECTAa HAXOXK/ICHHS BHE YCTAHOBOK,
rae  paHee OOBIYHO HCIIONB30BAJCS SAACPHBIH MaTepHal, KakK CHATBIX C
IKCILTyaTalHu.



1) 3a HCKIIIOUEHHEM CITyYaeB, YKa3aHHBIX B IyHKTE ii) HUKe, ATEHTCTBO HaIpaBisieT
AHJ0ppe IpeaBapuTeIbHOE YBEAOMIIEHHE O JOCTYTIE IO KpalHel Mepe 3a 24 Jaca;

i) B OTHOIIIEHUM JOCTYIA K JIIOOOMY MECTY Ha IUIOIIAKe, KOTOPHIA 3alpamiuBacTcs B
COYETaHUM C TIOCEIICHHSAMHU JUIsS MPOBEPKH WHOOpMAIMKA O KOHCTPYKIUHM WK C
WHCTIEKIIUSAMH IS CHEIUATbHBIX [eJed Wir OOBIYHBIMA HMHCIEKIMSAMH Ha 3TOU
TUTOMIAJIKE, CPOK TPEABAPUTENLHOTO YBEIOMIICHHS, €ClIi ATEHTCTBO oOparaeTcs ¢
3ampocoM 00 3TOM, COCTaBJsIeT, IO KpaliHeH Mepe, JBa dYaca, OJHAKO B
UCKITIOYUTEIBHBIX 00CTOATEIHCTBAX, MOXKET COCTABUTH MEHEE JIBYX YacOB.

IIpenBaputenbHOe YBEIOMIICHUE HANpPABIAECTCS B TMHCHBMEHHOM BHJIE U B HEM KOHKPETHO
YKa3bIBAIOTCSl MPUYHMHBI JOCTYNA U NEATENbHOCTh, KOTOpasl JOJDKHA OBITh OCYIIECTBIIEHA BO
BpeMsl TaKOTO JIOCTYyTIA.

B cnydae Bompoca WUiiM HECOOTBETCTBHS ATEHTCTBO NPEAOCTABISET AHAOPPE BO3MOXKHOCTh
JaTh Ppa3bsCHEHHE W CIIOCOOCTBOBATH PEIIEHHIO 3TOTO BOIPOCAa WM YCTPAHEHHIO 3TOTO
HECOOTBETCTBHA. Takas BO3MOXXHOCTh OyIeT MpeNoCTaBIATHCA IO HANpaBICHHS 3ampoca o
JIOCTYIIE, €CIM TOJIBKO ATEHTCTBO HE COYTET, YTO 3aJepiKKa B MPEAOCTaBICHUHM AOCTYIIA,
BO3MOJKHO, HAHECET yIepO IeNu, ¢ KOTOPOH 3ampalinBaeTcs 3TOT N0CcTyl. B iroboMm cioydae
ATEHTCTBO HE JleaeT KaKUX-JTU0O BHIBOJOB B OTHOIICHHH BOIMPOCA WU HECOOTBETCTBHS JIO
TeX Iop, ToKa AHAOppe He OyIeT MpeocTaBiieHa Takast BO3MOKHOCTbD.

Ecnmu ¢ AHmoppo#t He TOCTUTHYTO MHOM JOTOBOPEHHOCTH, JOCTYI OCYIIECTBISCTCS TOJNBKO B
TeYeHHE 0OBIYHOTO Pabovero JHs.

AHZOppa WMeeT NpaBO Ha COMPOBOXKACHHE WHCIEKTOPOB ATEHTCTBA BO BpEMs JOCTYIa
MPEJCTAaBUTENSIMU  AHAOPPHl TIPU YCIOBHH, YTO OTO HE 3aJep)KUBAeT BBIOJHEHUE
WHCTICKTOpPaMH CBOUX (DYHKITMI WM UHBIM 00pa30M HE MPENSTCTBYET 3TOMY.

Cratbs 5
AHJ0ppa mpeocTaBiaseT ATEHTCTBY JOCTYII K:
1) T000My MECTY Ha TUIOIIAIIKE;

ii) mo0oOMy MeECTy HaxXOXICHHUS, OIpeAcIEHHOMY AHIOPPOM B COOTBETCTBHU CO
cTaThel 2.a.v)-viii);

iii) o000l CHATOW € SKCIUTyaTallud YCTAHOBKE WJIM CHSATOMY C OSKCIUTyaTallid MECTY
HaXOXICHHUS BHE YCTAHOBOK, I paHee OOBIYHO MCIIONIB30BAJICS SACPHBIA MaTepHall.

JMO0OMY MECTy HaXOXJICHUS, OINpPENEICHHOMY AHIOPpOW B COOTBETCTBHH CO CTaTheil 2.a.i),
cTaThel 2.a.1v), crarheit 2.a.iX)b) WM cTathel 2.b., TOMUMO TE€X, O KOTOPBIX TOBOPHTCS B
MYHKTE a.1) BBIIIE, NIPH YCIOBHH, YTO, €CIM AHAOppPa HE MMEET BO3ZMOXHOCTH IMPEIOCTABHUTH
TAaKOW JocTymn, AHIOppa TpWiIaraeT BCE pasyMHbIC YCHIHS JUIsI HE3aMeIJIUTEIBHOTO
YAOBJICTBOPCHUS TPeOOBaHUN ATEHTCTBA C MTOMOIIBIO UHBIX CPEICTB.

JM000MY MECTY HaXOKACHUS, ONPEACICHHOMY ATEHTCTBOM, MOMUMO T€X MECT HAaXOXKICHUS, O
KOTOPBIX TOBOPUTCSI B MyHKTax a. W b. BhIIE, B LENsIX O0TOOpa Mpod OKpYXarouiei cpeabl B
KOHKPETHOM MECTE HaXOXKACHHSA TIPH YCIOBUH, UTO, €CIM AHAOpPpa HE UMEET BO3ZMOXKHOCTH
MPEeIOCTaBUTh TaKOW JOCTYIN, AHIOppa TMpWiaraer BCE pasyMHbIE YCHIHA Ui
HEe3aMeJUINTEIbHOTO  YAOBJIETBOPEHHA TpeOOBaHWK ATEHTCTBA B TIPWISKAIIUX MeECcTax
HaXO0XIEHUS WU C TIOMOUIbIO UHBIX CPEJICTB.



Cratba 6

Ilpu ocymecTBICHHH CTaTbU 5 ATEHTCTBO MOXET BBIOJIHATH  CIICAYIOIINEC  BHJIBI

JACATCIIBHOCTH:

a.

B oTHOmeHNM nocTyma B COOTBETCTBHU CO CTaThel 5.a.1) Wi iii): BU3yanbHOE HAOIIOACHUE,
0oTOOp P00 OKPYXKAIOIIEH CPebl; HMCIIONB30BAHNUE YCTPONCTB ISl 0OHAPYKECHUS W U3MEPEHUS
paauaIyy; OornevyaThIBAaHNE M MPUMEHEHUE IPYTuX HACHTUQHIUPYIOMNX M YKa3bIBAIOIIUX Ha
BMEIIATENBCTBO YCTPOUCTB, ONpPEICIICHHBIX B JJOIOTHUTENbHBIX MOMOKEHUSAX; U PUMEHEHHE
IpYTUX OOBEKTUBHBIX MEp, TEXHHUYECKAas OCYLIECTBUMOCTb KOTOPHIX OblIa IOATBEPXKAEHA U
WCIIOJIB30BAaHUE KOTOPBIX OBIIO coriacoBaHo CoBeTOM VyHpaBiIgOMuX (B JalbHEHIIIEM
nmenyeMbIM "CoBeToM") U OciIe KOHCYIbTaluil MeX Ty AT€HTCTBOM U AHAOPPOH.

B oTHOmEHNH 1ocTyna B COOTBETCTBUH CO CTaThei 5.a.i1): BU3yallbHOE HAOMIOACHUE; MTOICYCT
VUYCTHBIX CAWHWI] SACPHOTO MaTepHalia;, Hepaspyllaliiue H3MEPEHHs H 0TO0op mpol;
WCTIONIb30BAHUE YCTPOMCTB i OOHAPYKCHHUS W HM3MEPCHUS Paauallii;, W3YYCHUE YUYCTHBIX
JIOKYMEHTOB, KaCalOIINXCsl KOJUYECTBa, MPOUCXOXKICHUS M pa3MEIICHUs Marepuaia; oTOop
mpo0 OKpy)KaroIed cpenbl; W TPUMCHEHHE JPYyTrUX OOBEKTHUBHBIX MeEp, TEXHHUYECKas
OCYITICCTBUMOCTh KOTOPBIX OBIIa TOATBEP)KIACHA W HKCIOJIL30BaHHE KOTOPBIX OBLIO
cornacoBaHo COBETOM U MOCJIE KOHCYJIbTAlUli MEXAY ATCHTCTBOM U AHIOPPOM.

B oTHOmEHWH MOCTymma B COOTBETCTBHU CO CTaThel 5.b.: BU3yanmbHOE HaOOICHHE; OTOOD
po0 OKpy’Karolleld cpeipl; HCIOJIb30BAHUE YCTPOWCTB Al OOHApY)KEHUS M WU3MEpEHUs
pazuanuy; U3y4eHHE KacarolUXCsl rapaHTHH NPOU3BOJCTBEHHBIX M OTIPY30YHBIX YHETHBIX
JOKYMEHTOB; M MpPHUMEHEHHE APYIHMX OOBEKTHBHBIX MeEp, TEXHHYECKas OCYIIECTBHMOCTH
KOTOPBIX Oblla MOJNTBEP)KICHA M HCIOIBb30BAaHHE KOTOPHIX ObUIO coriacoBaHo CoOBETOM H
ocJie KOHCYJIbTAli MeX 1y AT€HTCTBOM U AHAOPPOIl.

B oTHOMmMEHNN n0CcTyIa B COOTBETCTBUU CO CTATheH 5.C.: 0TOOP IPOoO OKpyKaromel cpesl U B
ciydae, €Ccii pe3yJbTaThl HE MO3BOJSIOT PEIINTh BOMPOC WIIM YCTPAaHWUTh HECOOTBETCTBHE B
MECTe HaxXOXKJIEHHUS, ONpefeNleHHOM ATreHTCTBOM B COOTBETCTBHH CO CTaThei S.c.,
WCTIONb30BAaHME B OTOM MECTE HAXOXJICHUS BU3YAIBHOTO HAONIONCHUS, YCTPOMCTB IS
OoOHApYKCHUS U U3MEPCHUS pauallii U MPUMEHEHHUE 0 COTJIACOBAHUIO MEXIy AHAOPPOH H
ATEHTCTBOM JIpYTUX OOBEKTHBHBIX MEp.

Crates 7

ITo mpocrbe AHTOPPHI ATEHTCTBO M AHAOpPpa JOTOBAPHUBAIOTCS B OTHOIICHUH PETYIUPYEMOTO
JIOCTylla B paMKax HacTosmero lIpoTokoma ¢ menapio0 MPEIOTBPAIICHUS PACKPBITHA
YYBCTBUTEIILHON C TOYKM 3pPEHUS SICPHOTO PACIPOCTpaHEHUS WH(POPMAIIMH, BBITIOTHCHHUS
TpeOoBaHUI Oe30macHOCTH WM (U3MYECKOW 3aIUUTHl MM C LEIbI0 O00ECIIeYeHUs 3alUThI
HaXOJAIIEHCS B YaCTHOW COOCTBEHHOCTH WJIM KOMMEPUYECKH YYBCTBUTEIHHOW HWH(OpMAIUU.
Takve MOTOBOPEHHOCTH HE MPEMSATCTBYIOT ATEHTCTBY OCYIIECTBISTH ACSITEIHHOCTH, KOTOPAS
SIBIIIETCS. HEOOXOAMMOHN st oOecriedueHusi yOeqUTEeNhHOW YBEPEHHOCTH B OTCYTCTBHH
He3asgBIICHHBIX SIIEPHOTO MaTepHalia U IEATEIHbHOCTH B COOTBETCTBYIOIIEM MECTE HaX0XKICHHS,
BKJIFOUAs PEIISHHE JII0O0r0 BONPOCa, OTHOCAIIETOCS K MPAaBUIBHOCTH | MOJIHOTE HH()OPMAIIUH,
0 KOTOpPOH TOBOPUTCS B CTAaTbe 2, WM YCTPAaHEHUE HECOOTBETCTBHUS, OTHOCSILErOCS K ITOH
nHpOpPMALIUH.

AHIIOppa MOXKET TpH MPEAOCTaBICHUH HWHGOPMAIMH, O KOTOPOH TOBOPHUTCS B CTaThe 2,
WHPOPMHUPOBATh ATEHTCTBO O MECTaxX Ha IUIONIAJIKE WM B MECTe HAaXOXJICHHS, HAa KOTOPBIX
MOJKET MPUMEHSITHCS PETYITHUPYEMBIN JTOCTYII.

HO BCTYIIJICHUA B CUITY TIIOOBIX HCO6XOI[I/IMBIX HOHOJIHI/ITCJIBHBIX IIOJIOKEHHI AHﬂoppa MOXET
HpI/I6€FHyTI> K PCryJupoOBaHUIO NOCTYIIa B COOTBETCTBHUU C MOJIOKCHUAMU ITYHKTA a. BBIIIC.



Cratbsa 8

Hwuuro B Hactosmiem [IpoTokone He mpenaTcTByeT AHAOppe MPEAOCTaBIITh ATEHTCTBY JOCTYII
K MECTaM HaxXOXJICHHUS B JIOTIOJIHCHUE K TEM, O KOTOPBIX TOBOPHUTCS B CTAThAX 5 M 9, WM TPOCUTH
ATEHTCTBO O TIPOBEJICHUHU JESATEIBHOCTH IO TIPOBEPKE B KOHKPETHOM MECTE HaXOXKICHUS. ATEHTCTBO
HEe3aMeUTUTENIFHO TPHIIAraeT BCe Pa3yMHbIC YCHITHS JIJISl OCYIECTBIICHHS ICHCTBUN B COOTBETCTBHU C
TaKOM MPOCHOOT.

Cratbsa 9

AHnoppa mpenocTaBisSeT ATEHTCTBY JOCTYNl K MECTaM HaXOXJICHUS, OIpPEIeICHHBIM
ATEHTCTBOM Jj1si 0TOOpa MpOo0 OKpY’KAaroIIel cpelbl Ha OOIMIMPHOW TEPPUTOPHU, TPU YCIOBHHU, YTO
ecmu AHIOppa HE MMEET BO3MOXKHOCTH TPEJIOCTABUTH TAKOH JOCTYH, TO AHIOppa Mpuiiaract Bce
pasyMHBIE yCWJIHMS JUIS YJIOBIETBOPCHUS TpeOOBaHMH ATEHTCTBA B alNbTEPHATHUBHBIX MECTax
HaxOXJEHUS. ATCHTCTBO HE 3alpariuBaeT TaKOW JOCTYII A0 TeX IOp, ITOKa OTOOp Mpod OKpyKaromei
Cpe/Ibl Ha OOIIMPHON TEPPUTOPUH U MPOLICAYPHBIE MEPHI [T €r0 IPOBEACHUS He 0J100peHb COBETOM H
HE TIPOBE/ICHBI KOHCYJIbTAIIMHA MEXTy ATEHTCTBOM M AHAOPPOH.

Cratpsa 10

AreHTcTBO HHPOPMHUPYET AHIOPPY O:

a. JesTensHOCTH, OCYIIECTBICHHOM B paMKkax Hactosuiero [Iporokona, BKIItouas IeIT€IbHOCTh B
OTHOIIIEHUH JIOOBIX BOIPOCOB MJIM HECOOTBETCTBUM, KOTOPHIE ATEHTCTBO JOBEIIO O CBEICHUS
AHIIOppBEI, B TIpemeNiaX IIEeCTUIASCATH JHEH TIOCTE OCYIIECTBICHUS ATEHTCTBOM JTOU
JESTETLHOCTH.

b. PesynpTrarax JesTeNbHOCTH B OTHOIICHHWHU JIFOOBIX BOMPOCOB WIIM HECOOTBETCTBHIMA, KOTOpHIC
ATEHTCTBO JIOBEIIO 0 CBEACHUS AHIOPPHI, IO BO3MOXKHOCTH CKOpee, HO B JIIOOOM Ciydac B
TEUCHHE TPU/IATH JHEH MOCTE MOTYICHUsI ATEHTCTBOM 3THX PE3yJbTaTOB.

C. BI)IBO,Z[aX, KOTOpPBIE OHO CHO€JIaJI0 B PE3YyJIbTaTe CBOEH JIESITEITbHOCTH B COOTBETCTBUH C
HaCTOAIIHUM HpOTOKOJ’IOM. Taxue BBIBOJBI ITPEIOCTABIIAKOTCA CKECTOAHO.

HA3HAYEHME NHCIIEKTOPOB ATEHTCTBA

Cratps 11

a. 1) I'enepanbHBIl nUpeKkTOp yBemomirier AHIOppY 00 yrBepkmeHun CoBETOM JHOOOTO
JOJDKHOCTHOTO JiMIia ATEHTCTBA B KauecTBe HMHCIEKTOpa IO TapaHTwsM. Ecim
AHnoppa He wu3BemaeT | eHepanbHOrO AMPEKTOpa O CBOEM OTKJIOHCHHH TaKOTO
JIOJKHOCTHOTO JIUIAa KaK WHCIIEKTOpa A AHJIOPPHI B TEUCHHUE TPEX MECHIICB MOCIE
MOJTy4eHUs yBeAOMIIeHUS 00 yTBepkaeHuu COBETOM, WHCIEKTOP, O KOTOPOM TaKHM
o0pa3zoM yBeomiieHa AHIOppa, CYMTACTCSl HA3HAYCHHBIM B AHIOPPY;

i) I'enepanbHBIN AUPEKTOP, IEHCTBYS B OTBET Ha MPOCKOY AHAOPPHI HIIH IO COOCTBEHHON
VMHUIMATHBE, HE3aMEIJIUTENIFHO HHGOPMHUpPYeT AHIOPPY 00 OT3bIBE HA3HAYCHUS
J1000T0 JOKHOCTHOT'O JIMLA B KAU€CTBE UHCIIEKTOPA AT AHAOPPHI.

b. YBegomieHne, 0 KOTOPOM TOBOPUTCSI B ITyHKTE a. BBIIIE, CYMTACTCS MOTYyYEHHBIM AHAOPPOH
Yepe3 ceMb JHEW IOCie JaThl HampaBieHHsS ATEHTCTBOM TaKOro yBeAOMJIEHHS AHIOppe
3aKa3HON KOPPECIIOHACHIIUEH.



BU3bI
Cratpa 12

AHJ0ppa Mpu HEOOXOIUMOCTH B TSUCHHUE OJTHOTO MECSIIA IMOCIIE MOJTyYeHUs 3arpoca 00 3TOM
NPEAOCTABIACT YKA3aHHOMY B TaKOM 3alpoce HAa3HAYCHHOMY HWHCIEKTOPY COOTBETCTBYIOLIUE
MHOTOKpATHBIC BhE3/IHBIC/BBIC3THBIC W/WIM TPAH3UTHBIE BU3bI, YTOOBI 00ECHEYUTH HHCIEKTOPY
BO3MOXKHOCTB Bbe3/Ia ¥ NMPEeObIBAHUS HA TEPPUTOPUN AHIIOPPHI B TIEIISIX BBITIOJHEHHS ero/ee QyHKINH.
Jto6bie 3ampoieHHbIE BU3BI JEHCTBUTENBHBI HE MEHEee OJHOTO roja W B CiIydae HEOOXOTUMOCTH
BO300HOBIISIFOTCSI Ha TIEPUO/T HA3HAYCHUS MHCTIEKTOpa B AHIOpPY.

JOINOJTHUTEJIBHBIE ITOJIOKEHUA

Cratps 13

a. B Tex cnmyuasx, korma AHmoppa uin ATeHTCTBO YKa3bIBAaIOT Ha HEOOXOJIUMOCTh ONPEIEIIUTh B
JIOTIOTHUTENFHBIX TIOJIOXKEHHUAX, KaKUM 00pa3oM cJenyeT MPUMEHATh MEpPHI, M3JI0KEHHBIE B
HacrosimieM [IpoTokone, AHIoppa U ATEHTCTBO COIJIACOBHIBAIOT Takue J{OMOTHUTENbHBIC
MOJIOXKEHUSI B TEUCHHUE JACBSHOCTA JHEW MOCHe BCTYIUICHHS B CUIy Hacrtosmiero IIpoToxona
WM, B TEX CITydasx, KOrJa yKa3zaHHe Ha HEOOXOIMMOCTh TaKuX J{OMOTHUTEIHHBIX TOIOXKCHUH
JlaeTcs MOcIie BCTYIUICHHS B CHITy Hactosero [Iporokona, - B TedeHne IeBIHOCTA THEH Tocie
JIaThl TAKOTO yKa3aHMs.

b. Jlo BCTYIUIEHUS B CHIIy JIOOBIX HEOOXOIUMBIX JIOMONHUTENBHBIX MOJO0XKEHUH ATEHTCTBO
HMMeeT MpaBo MPUMEHATH MEPHI, U3NI0KEHHBIE B HacTosimeM [IpoTokore.

CUCTEMBI CBsA3U

Cratbs 14

a. AHIOppa maeT paspemeHne ATEHTCTBY CBOOOTHO HCIONB30BAaTh IS CIY’KEOHBIX IIeJeH
CHUCTEMBI CBS3M MEXIy HHCIEeKTopaMu AreHTcTBa B AHAoppe u lleHTpanbHBIMH
YUpeKISHUIMHU ATEHTCTBA W/vin PerruoHanbHEIME OIOPO, BKITFOYAS Mepeiady B HEAaBTOHOMHOM
WIKM aBTOHOMHOM pEXUME HWH(POPMAIMK, MOCTYMAIMEH OT YCTPOWCTB ATCHTCTBA IS
COXpaHCHUS W/WNH HAONIONCHUS WM JUIS U3MEPCHH, U 00CCIICUMBACT 3aIUTy TaKOW CBS3H.
ATEHTCTBO TOCIIe KOHCYNBTAIli ¢ AHIOPPOH MMEET MPaBO MUCTOIB30BATh yCTAHOBIEHHBIE HA
MEXIYHApOJIHOM YPOBHE CHCTEMBI IPAMOIl CBSI3M, BKIIIOYAs CITyTHHKOBBIE CHCTEMBI U JIPYTHE
BHIIBI JAIBHEHW CBS3H, HE MCIONB3yeMble B AHmoppe. Ilo mpocbbe AHIOpPPHI Wi ATEHTCTBA
MOPOOHOCTH, KAacalolIUecs OCYIIECTBICHHUS 3TOT0 IyHKTa B OTHOUICHWH TIepeAadd B
HEAaBTOHOMHOM WJIM aBTOHOMHOM pEXHME HWH(GOpPMAIUK, MOCTYMAIIEH OT YCTPOICTB
AreHTCTBa IS COXpaHEHWsSI W/WIM HAONIOJNCHUS WX IS HM3MEPEHUM, OMNpPEICNIOTCS B
JIOTIOTHUTENTFHBIX TIOJIOXKEHHSAX.

b. [Ipu ycTaHOBIICHUH CBS3M U mepeaaye nH(OpMAIuH, KaK 3TO MPeAyCMaTPUBACTCS B IYHKTE a.
BBIIIE, HAMISKAIMIUM 00pa30M YYHUTHIBACTCS HEOOXOAMMOCTh OOCCIEYCHHS  3aIllUThHI
nH(GOpPMAIUH, SBISIONICHCS O0BEKTOM COOCTBEHHOCTH, WJIM KOMMEPYECKH YYBCTBUTEIHLHOW
vH(pOpMaIUU WK TOW WH(POpPMAIMKM O KOHCTPYKIMH, KOTOPYH AHAOppa cuuTaeT 0cobo
YyBCTBUTEIILHOM.



3AIATA KOHOWUJIEHIMAJIBHON MH®OPMAIINA

Cratpsa 15

ATEHTCTBO TOIIEP’KUBACT CTPOTUN PEKUM obectiedeHuS 2P HEKTUBHON 3aITUTHI OT PACKPBITHS
KOMMEPYECKUX, TEXHOJIOTUIECKUAX W MPOMBIIIICHHBIX CEKPETOB U JPYroi KOHPHUICHIINATEHON
WHPOPMAITUH, KOTOPBIE CTAHOBATCS €My M3BECTHBIMH, BKJIIOUYAS TaKylo UH(DOPMAIIHIO, KOTOpast
CTaHOBUTCS M3BECTHON ATEHTCTBY B XOJI¢ OCYIIECTBICHUS HacTosiero [Iporokona.

PC)KI/IM, O KOTOpOM TOBOPUTCA B INYHKTC da. BBIIIC, BKIOYACT, B YACTHOCTH, IOJIOKCHUA,
OTHOCAIIHUECA K

1) Oo0ImUM TIPUHIIMIIAM W CBSI3aHHBIM C HHUMH MepaM 110  OOpameHuio ¢
KOoH(pUICHINATEHON HHPOpMAITHEi;

ii) YCIOBHSIM ~ HaiiMa  TepcoHama,  KacaromMMCs  3alluThl  KOH(HICHIIMATHHOM
nHpOpMaLUH;

iii) mpoleAypaM B CIIy4asx HApyNICHWA WIH  OPEANoJiaracMbIX  HAPYIICHHMA
KOH(UCHIIATHHOCTH.

PexxuM, 0 KOTOpPOM TOBOPUTCS B TYHKTE a. BBINIE, YTBEPXKAACTCI W IEPHOJIUICCKU
paccMartpuBaetcsi CoBeTOM.

MNPUJIOKEHUA

Cratpa 16

[Mpunoxenuss k HacrosimeMy [IpOTOKONYy SBISIOTCS €ro HEOThEMJIEMOW 4YacThio.  3a
WCKJIFOUCHHEM IIeJieli BHeceHHUs mompaBok B Ilpuioxkenus, tepmuu "IIporokon", kak oH
YIOTpeOsieTcsl B HACTOSIIEM JIOKYMeHTe, o3HadaeT [Ipotokon u [IpunokeHus, BMECTe B3sIThIC.

B nepeueHb BUAOB eATENbHOCTH, yKa3aHHbIX B [Ipunoxenun I, u nepedens o6opynoBaHus u
MaTepuana, yka3aHHbiXx B [lpunoxenun II, CoBeroM MOTYyT BHOCHUTBHCS IONPABKU MO
pexoMeHnanuu co3ganHoli CoBeTOM pabodeil rpymIibl 3KCIIEPTOB OTKPBITOTro cocTara. Jlrobas
TakKasl IONpaBKa BCTYNAaET B CUITy Yepe3 YEeThIpe Mecsla nocie ee npuHATus CoBeToMm.

BCTYIUIEHHME B CJTY
Cratbs 17
Hacroammii IlpoTokon BcTymaeT B CHily B JEHb, KOrJa ATEHTCTBO MOJYYUT OT AHAOPPHI
MUCbMEHHOE YBEIOMJICHHE O TOM, YTO 3aKOHOJATelIbHbIE M\WJIH KOHCTHUTYLWOHHBIC

Tpe60BaHI/I$I AHZ[OppI:I, H€06XOZ[I/IMI>IC AJid BCTYIUICHHA B CUJTY, BBITIOJTHCHBI.

AHZOppa MOXET B JII000€ BpeMs 10 TOTO, KaK HacTosAmwmi [IpoTOKo BCTYIUT B CHITY, 3asBUTH,
9TO OHA OyAET MPUMEHATH HacTosIIHH [[pOTOKOI HAa BpeMEHHON OCHOBE.

I'eHepanbHBINA TUPEKTOP HE3AMEITUTEIHFHO HHPOPMHUPYET BCE TOCYAAPCTBA - YICHBI ATCHTCTBA

0 11000M 3asBICHUU O MPUMCHCHUHU HACTOAILICTO HpOTOKOJIa Ha BpeMeHHOﬁ OCHOBC M O €TI0
BCTYIIJICHUH B CUITY.
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OIIPEJAEJEHUA
Cratbsa 18

Hns neneit nacrosimero [IpoTokona:

OTHocsmmecs K sJIGPHOMY  TOIUIMBHOMY  IIMKJY  HAYYHO-WCCIIEIOBATENBCKHE U
OIBITHO-KOHCTPYKTOPCKHE pabOThl 03HAYAIOT JEATEIBHOCTD, KOTOPass KOHKPETHO OTHOCHUTCS K
m000MYy acIeKTy pa3paboTKH MPOoIecca WiTH CUCTEMBI JTI0OOT0 U3 CIICIYIOIIETO:

- KOHBEPCHH SJICPHOTO MaTepuaa,
- o0oraIieHus AepHOTO MaTepuaa,
- M3TOTOBJICHUS SIICPHOTO TOTLINBA,
- PEaKTopoB,

- KPUTHYECKHUX COOPOK,

- nepepabdoTKH SIIEPHOTO TOTUTNBA,

- 0o0paboTKH (HE BKJIOYAs TEPEYNaKOBKH WJIH KOHIWIMOHWPOBAaHUSA, HE
MPEeIyCMATPUBAIOIICTO  PA3CICHUS  AJIEMEHTOB, JUIA  XpPaHCHUS  WIH
3aXOPOHEHHUsSI) OTXOJOB CPEIHErO WM BBICOKOTO YPOBHS aKTHBHOCTH,
colep KaIux IUTyTOHHM, BEICOKOOOOTaIEHHBIA ypaH WK ypaH-233,

HO HC BKJIIOYAKOT ACATCIBHOCTb, OTHOCAIIYIOCA K TCOPETHYCCKHUM WU ®YHHaMeHTMBHbIM
HAay4YHBIM HCCICHOBAHUAM WM K HAYYHO-HUCCICOOBATCIBCKHM H OIBITHO-KOHCTPYKTOPCKUM
pa60TaM 1o MMPOMBIIITJIICHHBIM MPUMCHCHUAM Paaroun30TOIIOB, MCIUIIMHCKUM,
TUAPOJIOTUYCCKUM U CEIIbCKOX 03I CTBCHHBIM MIPUMCHCHUAM, HU3YUCHUIO HOCJ'ICI[CTBI/Iﬁ JJIs
310pOBbA U oxpyxcaromeﬁ CpCAbl U IO YCOBCPIICHCTBOBAHUIO TCXHUYCCKOT'O 06CJ'Iy>KI/IBaHI/I$I.

[Imomamka oO3HAYaeT TEPPUTOPHIO, TPAHMUIBI KOTOPOH  ompeaeleHbl AHIOpPpoll B
COOTBETCTBYIOIIEH WH(POPMAIMK O KOHCTPYKIIMM YCTAHOBKH, BKJIIOYAs OCTAHOBIICHHYIO
YCTaHOBKY, a TaKXe B COOTBETCTBYIOIIEH MH(POPMAIIMK O MECTE HAXOXKJICHUS BHE YCTaHOBOK,
rie oOBIYHO MCHOJNB3YeTCA SACPHBIA MaTephall, BKIIOYas 3aKPhITOE MECTO HAaXOXKICHHUS BHE
YCTaHOBOK, T/I€ OOBIYHO HCIONB30BAICA SACPHBIA Marepuan (KOTOpble OTpaHHYMBAIOTCS
MECTaMH HaXOXICHUS, TIC UMEIOTCS TOpSIYUe KaMepbl WM OCYIIECTBISUIACH ACSITEIHLHOCTD,
CBS3aHHAs C KOHBEpPCHEH, oOoTameHHEeM, HW3TOTOBJICHHEM WM TepepaboTKON TOILINBA).
[Tnomanka BKIIOYaeT Takxke Bce OOBEKTHI, COBMECTHO Pa3MEIIEHHBIE C YIIOMSHYTHIMH BBIIIE
YCTaHOBKOH WIIM MECTOM HaXOXIEHHUS, C LENbI0 TPEAOCTABICHUS WIH HUCIOJIb30BAHUSL
CYIIECTBEHHBIX CPEICTB O00ECICUCHUs, BKIIOYAS: ropsaue Kamephl s 00pabOTKH
OOJy4eHHBIX MaTepHajoB, HE COACPKAINX SAEPHBIM MaTepHal; YCTaHOBKH IS 00pabOTKH,
XpaHEHUS U 3aXOpPOHCHHS OTXOJOB, a TakKKe 3/aHUs, CBS3aHHBIE C COTJIACOBAHHBIMH
peaMeTaMH, OIpeIeICHHBIMA AHIOPPOH B COOTBETCTBUH CO CTaThel 2.a.1v) BHIIIE.

CHATasg ¢ DKCIUIyaTali YCTaHOBKA WJIM CHITOE C DKCIUTYAaTallid MECTO HAXOXJICHUS BHE
YCTaHOBOK 03HA4al0T OOBEKT WM MECTO HAaXOXACHHWS, Ha KOTOPBIX JIEMOHTUPOBAHBI KU
C/IeNaHbl HETPUTOMHBIMU K OKCIUTyaTalldd OCTaBIIWECS KOHCTPYKIMM U 00OpYJOBaHHE,
BaXHBIE IS ee(€ro) HMCIIONB30BAaHUSA, TaK YTO OHA(OHO) HE HCIONB3YeTCS IS XpaHCHUS
SNIEPHOTO MaTepHuaja W HE MOXET Jajee HCIONb30BaThCsA IS OOpaileHus ¢ SICPHBIM

MaTepuanaoM, ero o0paboTKH WU UCTIOIB30BAHMS.
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OcTtaHoBIICHHAS YCTAHOBKa HJIM 3aKpPbITOC MECTO HAXOXKIACHHA BHC YCTAHOBOK O3HA4YaroT

OOBEKT WM MECTO HAXOXJICHHS, SKCIUTyaTalus KOTOPHIX MpPEKpalleHa ¥ W3 KOTOPBIX H3BST
SIIEPHBIN MaTepHal, HO KOTOPBIE HE CHSTHI C OKCIUTyaTallHu.

BricokooboralieHHbIi ypaH 03HayaeT ypaH ¢ 0OOramieHueM 1o u3oromy ypaH-235 20% wim
BBIIIIE.

Ot60p P06 OKPYKAMOIIEH cpeibl B KOHKPETHOM MECTE HAXOXKJICHHsI O3HA4aeT O0TOOp Mpod
OKpY>Karomel cpeaspl (HampuMmep, BO3MyXa, BOJbI, PACTUTEIHLHOCTH, TMOYBBI, 3arpsS3HCHHIN) B
OTPEICTICHHOM ATCHTCTBOM MECTE HAXOXICHHS W HEMOCPEICTBCHHON OJIM30CTH OT HEro ¢

LEIbI0 COMEHCTBUS ATEHTCTBY B IIOJATOTOBKE BBIBOJIOB 00 OTCYTCTBHHM HE3asBJICHHBIX
SIIEPHOT0 MaTepuana WId SACPHOU JeSITEIbHOCTH B TOM ONPE/ICICHHOM MECTE HAXOXKACHUS.

Ot6op 1po0 oOKpyXkarolield cpedpl Ha OOUIMPHOW TEPPUTOpPHH O3HadaeT OoTOOp Tpod
OKpy»Karolei cpenbl (HampuMep, BO3AyXa, BOJBI, PACTUTEIBHOCTH, MOYBBI, 3arps3HEHHN) B

psoe OMPENENCHHBIX ATEHTCTBOM MECT HAaXOXKICHUA C LEIbI0 COACUCTBUS ATEHTCTBY B
MOJTOTOBKE BHIBOJIOB OO0 OTCYTCTBHUU HE3asSBICHHBIX SJICPHOTO MaTepHalia WU SICPHOM
JEeSTeTbHOCTH Ha OOLIUPHON TEPPUTOPHH.

SlnepHbIil MaTepHan COTIIACHO OINPECICHHIO, JAHHOMY B CTaThe XX YcTaBa, 03HadaeT JTr000H
WUCXOIHBIH MaTepuan WK JI000H CHenuanbHBI pacIleIUISIomuics Martepual. TepMmuH
"HCXOMHBIN MaTepuan" He IOJDKEH TOJKOBATHCS KaK MPUMCEHSIONIMICS K pyae WIH OTXOAaMm
pynel.  Jlroboe ompenenenue, nanHoe COBETOM B COOTBETCTBUH CO cTatbell XX Ycrama
AreHTCTBa MoOCINie BCTYIUICHHUS B CHIy HacTosimero IIpoTokoia, KOTOpOe pacIIupsieT CIHCOK
MaTepUajIoB, CUNUTAIOMIMXCS HMCXOTHBIM MaTepHaOM WM CIHEIHATbHBIM PACHICTUISIONTIMCS
MaTepuaioM, BCTYMAaeT B CHJIY B COOTBETCTBHM C HACTOSIIUM I[IpOTOKOIOM TOJBKO MOCIE
OPUHATUS AHAOPPOH.

YcTaHOBKa O3HAYAET:

1) peaKkTop, KPUTHUYECKYI0 COOpKY, 3aBOJ IO KOHBEPCHH, 3aBOA IO H3TOTOBICHHIO,
nepepadaThIBalONIYI0 YCTAaHOBKY, YCTaHOBKY [UIA pa3leleHUs] H30TONOB WU
OTAEJIbHOE XPAHWINILE; WIN

ii) moboe MeCTO HaXOXKICHHUS, Tle OOBIYHO HCIONb3yeTcsl SACPHBI MaTepual B
KOJIMYECTBaX, MPEBHILAIOIINX OJUH 3PPEKTUBHBIA KUIOTPAMM.

MecTo HaXOXKJICHHUSA BHE YCTAHOBOK O3HAyaeT JIIOOOH OO0BEKT MM JI000€ MECTO HaXOXKIEHUS,
KOTOpBbIC HE SIBIISIOTCSA YCTAHOBKOW, W TNE¢ OOBIYHO WCIIOJNB3YETCS SJICPHBIM MaTepuan B
KOJIMYECTBAX, pPABHBIX OJJHOMY 3(()DEKTHBHOMY KHJIOTPaMMYy WM MCHEE.
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COBEPIIEHO B aByx 3K3eMIuIsipax Ha aHIJIMHCKOM S3BIKE.

3a PECITYBJIMKY AHJIOPPA:

(monmuck)
AnnOept ByTape
Tl'ocyapcTBeHHBIN MUHUCTP 110 BOIIpOcam

SHEPreTHYECKUX U BOJIHBIX PECYPCOB B
MHUHHCTEPCTBE HHPPACTPYKTYPHI

Mecto: Apyma

Hara: 12 Hos10ps 2009 rona
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3a MEXXAYHAPOJTHOE ATEHTCTBO
10 ATOMHOU SHEPI'MHU:

(mommuck)

Moxamen Dnsbapaneit

I'enepanbHbIi AUPEKTOP

Mecto: Bena

Hara: 18 Hos0pst 2009 rona



iii)

vi)

vii)

viii)

I[MTPHUJIOKEHUE I

NEPEYEHBb BUJIOB JEATEJIBHOCTU, O KOTOPBIX T'OBOPUTCA
B CTATEBE 2.a.iv) HACTOSIIEI'O ITPOTOKOJIA
UsrorosieHne poTOpHBIX TPYO T EHTpUQYT I cOOpKa ra30BbIX IEHTPUPYT.

PotopHbie TpyOBl Al HEHTPUQYT 03HAYAIOT TOHKOCTEHHBIC LHIMHAPHI, OMHCAHUE KOTOPBIX
npuBeaeHo B pazaene 5.1.1 b) [Ipunoxenns 11.

l'a3oBble HeHTPU(DYTH O3HAYAKOT IECHTPU(YTH, OMUCAHUE KOTOPHIX MPHUBEICHO BO BBOJHOM
3aMeuaHuu K pazaeny 5.1 [punoxenus I1.

Wsrorosnenue audy3noHHBIX OapbepoB.

Jdnddy3nonapie 6apbepbl O03HAYaIOT TOHKHE IIOPHCTHIC (UIBTPBI, ONMHCAHHE KOTOPBIX
npuBeaeHo B paznene 5.3.1 a) [Mpunoxenus 11

H3rorosiieHue uim c60p1<a CUCTCM, UCTIOJIB3YIOIIUX JIa3CPhI.

CucTeMbl, HCHIOB3YIONIKE Ja3ePbl, 03HAYAIOT CUCTEMBI, BKIIIOUAIOIINE T€ MIPEIMETHI, ONTUCAHUE
KOTOpBIX NpuBeAeHO B pazjene 5.7 [Ipunoxenus I1.

NsroroBnenne mim cOopka IMEKTPOMArHUTHBIX CENapaTOPOB U30TOIIOB.
DJNEeKTPOMAarHUTHBIE CENapaTopbl U30TOMOB O3HAYAIOT T€ MPEAMETHI, O KOTOPHIX TOBOPUTCS B

paznene 5.9.1 Ipunoxenus II u xoTtopble coaepaT UCTOYHUKH HOHOB, OMHMCAHUE KOTOPBIX
npuBeaeHo B paznene 5.9.1 a) [Mpunoxenus 11

H3rorosiieHue wim c60p1<a KOJIOHH WJIX 3KCTPAKIIUOHHOTO 060py,I[OBaHI/I$I.

KoOIOHHBI MM 3KCTPAKIIMOHHOE 00OPYAOBAHHE O3HAYAIOT TE MPEAMETHI, OIMUCAHHE KOTOPBIX
MIpUBEIEHO B pasmenax 5.6.1, 5.6.2, 5.6.3, 5.6.5, 5.6.6, 5.6.7 u 5.6.8 Ilpunoxenns I1.

W3roToBaeHne pasfeiuTeNbHBIX COMEN WIH BHXPEBBIX TPYOOK IS adpOIHHAMUYECKOTO
oOoraieHus.

PaznenurenbHple comula WIM BHUXPEBbIE TPYOKM JUISL a’pOJMHAMUYECKOro OOOramieHus
03HAYal0T pa3feHTEeNbHBIE COMJIa M BHUXPEBbIE TPYOKH, ONKMCAHUE KOTOPBIX IPUBEIEHO
COOTBETCTBEHHO B pazfenax 5.5.1 u 5.5.2 Ilpunoxenus I1.

H3rorosiieHue uim c60p1<a CUCTCM I'CHCpaIlun ypaHOBOf’I IJ1a3MBI.

Cucrembl TeHepallMd YpaHOBOM IJIa3Mbl O3HAYalOT CUCTEMBI JJs TEHEpaludl YpaHOBOM
IJ1a3MBl, ONIMCaHNE KOTOPBIX MPUBEAEHO B paszaeine 5.8.3 [Ipunoxenus I1.

HsrorosieHne MUPKOHUEBBIX TPYO.

LlupkoHueBble TPyObl O3HA4YarOT TPYObI, OMHCAaHWE KOTOPBIX NPUBEACHO B paszene 1.6
ITpunoxenus II.




xi)

xii)

xiii)

Xiv)

XV)

HpOI/I3BOZ[CTBO WJIHM TIOBEIIICHUE KAaUeCTBA THKEIION BOJBI I ,I[CflTepH}I.

Tspkenas Bona Wi ACUTEpUi 03HAYAIOT ACUTEPHUH, TSIKEITYI0 Boay (OKCHI AeiTepurs) u JIroboe
Ipyroe COCOMHEHHE NeHTepusi, B KOTOPOM OTHOILICHHWE YHWCJIa aTOMOB JEUTepusi K YHCITY
aToMOB Bojopoja npesbimaet 1:5000.

Usrortosienue rpaduta SACPHON YUCTOTHI.

Ipadur sytepHOH YKMCTOTHI O3HA4YaeT rpaduT, YpPOBEHb YHCTOTHI KOTOPOTO BHINIE, YeM
5 MHJUIHOHHBIX YacTeil GOPHOro SKBHBANCHTA, 4 IIOTHOCTD HpeBbimmaeT 1,50 r/ev’.

H3roToriieHre KOHTEHHEPOB MJIs1 00IyUEHHOTO TOIIINBA.

KOHTeﬁHCD JJISL O6HV‘1€HHOFO TOIJIMBA O3HAYACT CMKOCTH JId NCPCBO3KU W/WIn XpaHCHUA
06J'Iy‘-IeHHOFO TOILJIMBA, O6€CH€‘-II/IBaIOH.[yIO XUMHUYCCKYIO, TCTIJIOBYIO U paJUAlITMOHHYIO 3all[UTY,
a TakKyXC OTBO/ TCIUIA paciaZia BO BpEM NCPCMCIICHU A, ICPCBO3KU U XPAaHCHUS.

M3roroBiieHUE PEAKTOPHBIX YIPABISIOMINX CTEPHKHEH.

PeakTopHbIe ynpaBIsIONIME_CTEPKHU O3HAYAIOT CTEPXKHU, OMHUCAHUE KOTOPHIX NMPUBEICHO B
pasnene 1.4 [punoxenus I1.

H3sroroBieHne 0€30MacHBIX C TOUKH 3PCHUA KPUTUIHOCTHU 0aKkoB 1 pe3CpPBYyapoB.

BezonacHple € TOYKHM 3peHHsS KPUTHYHOCTH Oakd M pe3epByapbl O3HAYAIOT TE MPEIMETHI,
ONHCaHUE KOTOPBIX NPUBENEHO B pasznenax 3.2 u 3.4 [Ipunoxxenus I1.

H3roroBieHne MaIiuH JIJIst py6KI/I 06Hy‘-IeHHI>IX TOIINIMBHBIX 3JICMCHTOB.

MarmwmHb! 1151 pyOK# 00JTydeHHBIX TOIUIMBHBIX AIEMEHTOB 03HAYAIOT 000PYAOBaHUE, OMTMCAHIE
KoToporo mpuBezeHo B pasnene 3.1 [punoxenus 1.

CoopyxeHre ropsaux Kamep.

Fopsiune kaMepbl O3HAYalOT KaMmepy WM COCIWHEHHBIE MEXIY CO00i KaMephl OOIINM
00BbeMOM He MeHee 6 M’, CHAG)KCHHbIC 3AlIMTON, PABHOM HIIM MPEBBIMAIONICH SKBHBATCHT
0,5M GeToHa IUIOTHOCTBIO 3,2 I/cM® WM Gosee, YKOMIUIGKTOBAHHBIE OGOPYIOBAHHEM JUIS
MPOBEJICHHSI OTIEPAINii ¢ UCIIONB30BAHUEM JIMCTAHIIMOHHOTO YIIPABJICHUSI.




1.1.

1.2.

IMPUJIOKEHUME 1T

INEPEYEHBb COI'JTACOBAHHOI'O OBOPYIOBAHUN 1
HEAJEPHOI'O MATEPUAJIA VI OTYETHOCTHM Ob OKCIIOPTE U
UMIIOPTE B COOTBETCTBUU CO CTATBEMH 2.a.ix)

PeaxkTopsl u peakTOpHOE 000py10BaHNe

KomimiekTHbIe siiepHbIe peaKTOphI

SnepHble  peakToOphl, CHOCOOHBIE  paboTarth B PEKUME  KOHTPOIHPYEMOt
CaMOIIO/IICPKUBAIOIICHCS [CMTHOW peakIuu JACJCHUs], WCKIIoYas PEeaKTOphl HYJICBOM
MOIIHOCTH, KOTOPBIE OIIPEIENSFOTCS KaK PEaKTOPHI C MPOSKTHBIM MaKCHUMAaJIbHBIM YPOBHEM
MIPOM3BOJICTBA TUTYTOHHUS, He TIpeBbimatontuM 100 rpaMMoB B TOSI.

[OACHUTEJIBHOE 3AMEYAHUE

"SnepHbli peakTop" B OCHOBHOM BKJIIOYAET Y3Jbl, HaXOAAIIMECS BHYTPH KopIyca
peakTopa WM HEMOCPEICTBEHHO NPUMBIKAIOMIME K HEMy, OOOpyAOBaHHE, KOTOPOE
KOHTPOJIMPYET yPOBEHb MOIIHOCTH B aKTMBHOM 30HE, U KOMIIOHEHTHI, KOTOPbIE OOBIYHO
CoJiep)KaT TEIUIOHOCUTEIb IIEPBOT0 KOHTYpa aKTUBHOM 30HBI PEaKTOpa, WIM BCTYMAIOT C
HUM B HETIOCPEACTBCHHBIM KOHTAKT WJIH yIIPABISAIOT UM.

He mpenmosaraeTcss UCKIIIOYCHUE PEaKTOPOB, KOTOPBIC HAJICKAIINM 00pa3oM MOTIIH ObI
MOJBEPTHYThCS MOAM(HKALMK I MPOU3BOACTBA 3HAYMTEIBHO OOJNBIIETO KOJIHUCCTBA,
yem 100 rpamMmMoB IUTyTOHHMS B TOA. PeakTopsl, ImpelHa3HAuY€HHBIC A JUIMTEIbHOU
SKCIUTyaTalluM Ha 3HAYUTENBHBIX YPOBHSIX MOIIHOCTH, HE3aBUCHUMO OT CTEINEHU HUX
BO3MOXKHOCTEH MpPOU3BOJCTBA IUTYTOHUS, HE PacCMaTPUBAIOTCS KakK 'PEakTOphl HYJIEBOM
MOIITHOCTH".

PeaKTOI)HBIe KOpI1yCca BbBICOKOTI'0 JaBJICHUA

Meranyeckue Kopiyca B cOOpe HJIM WX OCHOBHBIE YaCTH 3aBOJCKOTO HW3TOTOBIICHUS,
KOTOpBIE CIEHUANTBHO MpEeAHA3HAUYCHBl WM TOATOTOBICHBI JJI Pa3MEIICHUS B HUX
aKTUBHOW 30HBI SAJEPHBIX DPEAKTOPOB, KaKk OHH ONpeNeNleHbl B IyHKTe 1.1. BhImE, U
CHIOCOOHBIE BBIEP)KUBATH paboUee TaBJICHHUE TETUNIOHOCUTENS TIEPBOTO KOHTYpa.

[MTOACHUTEJIBHOE 3AMEYAHUE

BerH}I}I IJInTa KOpITyCa BBICOKOI'O HAaBJICHUS PCAKTOpPA OXBATBIBACTCA ITYHKTOM 1.2 xak
OCHOBHas, 3aBOJICKOI'0 U3TOTOBJICHUA, YaCTh KOPITyCa BBICOKOI'O JaBJICHMS.

BryTpennue yactu peakTopa (Harpumep, MO ICPKUBAIOIINE KOJIOHHBI U ITUTH aKTUBHOM
30HBI U JIpyIHe BHYTPEHHHUE YacTH KOPITyca, HAMPABIIOIIUE TPYOBI ISl PEryINPYIOIINX
CTEpIKHEH, TeIJIOBbIC 3KPaHbI, IEPETOPOJIKH, TPYOHBIC PEIICTKYA aKTHBHOM 30HBI, TUTACTHHBI
muddyzopa U T.4.) OOBIYHO TIOCTABISIOTCS IIOCTABIIUKOM peakTopa. B HEKOTOPHIX
CIIydasix OmpefieliCHHbIC BHYTPEHHHE OMOPHBIC KOMIIOHCHTHI BKITFOUAIOTCS B U3TOTOBIICHHE
KOpITyca BBICOKOTO JABIICHUS. OJTH MPEIMETHI SBISIOTCSA JOCTATOYHO BAXKHBIMU C TOYKH
3peHus 0€30MaCHOCTH M HAJICKHOCTH IKCIUTyaTallui PeaKTOPOB (U CIICOBATEIBHO, C TOUKH
3peHHs TAPAHTUHHBIX 0053aTEHLCTB U OTBETCTBEHHOCTH MTOCTABIINKA PEaKTopa), YTOOBI UX
MOCTaBKa BHE paMOK OCHOBHOTO COTJIAIICHHS O MOCTaBKE CAMOT0 PeakTopa He cTaja Obl
OoObIYHOM mpakTuKoi.  [lodTOMY, XOTS OTHENbHAas IOCTaBKa OJTUX YHUKAIBHBIX,
CHEIMAIILHO TPEAHA3HAUEHHBIX U MOTOTOBICHHBIX, BAXHBIX, KPYIHBIX U JOPOTOCTOSIINX
MPEeIMETOB HE 00s3aTenbHO OyAeT paccMaTpuBaThcs Kak BBIMAArONIas U3 CQepsl
HWHTEPECOB, TAKOH CITOCO0 IMOCTABKU CUUTACTCS MAJIOBEPOSTHBIM.



1.3.

1.4.

1.5.

1.6.

1.7.

MaiuuHbI 4715 3arpy3Kd U BBITPY3KH PEAKTOPHOT0 TOILUIMBA

MaHunynsiTopHoe 00OpYJIOBaHUE, CIEIHUATbHO TpPEIHA3HAYCHHOE WM IOJATOTOBICHHOE
JUISL 3arpy3KU WM M3BJICYCHMs TOIUIMBA U3 SACPHBIX PEaKTOPOB, KaK OHU ONpEICiCHBI B
myHkTe 1.1. BBIIE, KOTOpOE MOXKET HCIOIB30BATHCS, KOT/Ia PEaKTOp HAXOMUTCS TOX
Harpy3koi, wWiauM  oONagaeT  TEXHHUYECKHUMH  BO3MOXKHOCTSMH  JUII  TOYHOTO
MTO3UIIOHUPOBAHUS FJIM OPUEHTHPOBAHNS, TIO3BOJISIOIIMMHU IPOBOINUTE HA OCTAHOBICHHOM
peakTope CI0XKHBIC PabOTHI MO Teperpy3Ke TOIUTHBA, IPU KOTOPHIX OOBIYHO HEBO3MOXKHEI
HETMOCPEICTBEHHOE HAOIIOICHNE WK NIPSIMOU JTOCTYTI K TOILTUBY.

PeakTopHbIe ynpaBisiomme cTepKHHA

CTep)KHI/I, CIICUAJIBHO TMPEAHA3HAYCHHBIC WM IIOATOTOBJIICHHBIC [JId YIIPpABJICHUA
CKOPOCTBIO pCAaKIIMU B SAACPHBIX PCAKTOPAX, KaAK OHU OMPCICICHBI B ITYHKTC 1.1. BeIIIIC.

I[NOACHUTEJIBHOE 3AMEYAHUE

Croga >ke BKIIIOYAIOTCS, IMOMHMO 4YacTH, IIOTJIOIIAIONICH HEUTPOHBI, €€ OIOPHBIE W
TTOABECHBIC KOHCTPYKITHH, €CITH TTOCTaBKa IIPOU3BOIUTCS PA3CIIbHO.

PeaKToprle prﬁbl BBICOKOI'O 1aBJCHUSA

TpyOsl, KOTOpBIE CHIENMATBFHO MPeIHA3HAYeHBI WIIH TTOATOTOBIICHBI ISl pa3MEIeHUs B HUX
TOTUIMBHBIX 3JIEMEHTOB M TEIUIOHOCUTEINSI TMEPBOTO KOHTypa B pEaKTOpax, Kak OHHU
ompenencHsl B myHKTe 1.1. BbIe, mpu pabodeM AaBicHHWH, mpeBbimaromeM 5,1 Mlla
(740 pynT/KB. O10IIM).

LupkoHneBbie TPYOLI

TpyObl win cOOpkH TpyO W3 METATMYECKOTO IUPKOHUS WM €ro CIUIaBOB, MO BECY
npepbimaromue 500 Kr B Te4eHHne Tr000ro 12-MecsyHOro mepuoja, KOTOPhIE CIICIUAIEHO
NpeAHa3HAYCHBl WM TOATOTOBJICHBI JJI HCIIOJB30BaHUS B PEAKTOpax, Kak OHH
onpenaescHbl B MyHKTe 1.1. BbIIIe, H B KOTOPBIX OTHOILIEHHUE IO BeCcy radHUs K IIUPKOHHUIO
menbie yem 1:500.

Hacocsl NMEPBOro KOHTypa TCIJIOHOCUTE/IA

Hacocsl, cnenuaneHO npeqHa3HauYe€HHBIE WM TOATOTOBIEHHBIE Ui MOAACpPKAHHA
LUPKYJISAIUY TEMJIOHOCUTENS MEPBOIO KOHTYpA SJIEPHBIX PEAKTOPOB, KAK OHU OIPEEIICHBI
B ITyHKTe 1.1. BBIIIE.

[MTOACHUTEJIBHOE 3AMEYAHUE

CrienmanbHO MIPETHA3HAYCHHBIC WITH ITOATOTOBIICHHBIE HACOCHI MOTYT BKJIIOUATh CIIOJKHEIE,
YIUIOTHEHHBIE WM MHOTOKPATHO YIUIOTHEHHBIE CHCTEMBI IS TPEAOTBPAIICHHS YTCUKH
TEIUIOHOCUTENSI TIEPBOrO KOHTYpa, TEPMETHYHBIE HACOCHI M HACOCHl C CHUCTEMaMu
WHEPUUANbHOW MacChl.  OTO OIpeAeNiecHue KacaeTcs HacOCOB, AaTTECTOBAHHBIX IO
kinaccy NC-1 unu 5KBUBaJIGHTHBIM CTaHIapTaMm.

HesinepHabie MaTepuaJbl 1Jis1 peaKTOPOB
JeiiTepuii u TAAKeIaS1 BOAA

Jetitepnii, TspKenmas BoAa (OKHCH ACHTEpHs) W J000€ APYyroe COCIMHCHUE NEHUTEpHsi, B
KOTOpOM  OTHOIIEHHWE JeWTepus K aromMaMm Bogopojga mnpesbimaer  1:5000,
MpeHa3HAYeHHbIE JJI MCIIOJIb30BaHUS B SACPHBIX pEakTopax, Kak OHHM OINpEAeTcHHI B
nyHkte 1.1. Bpille, B KonuuecTBax, npespimaonmx 200 Kr aToMoB AedTepus i Jr000i
OJHOM CTpaHBbI-NOJIyyaTessl B Te4eHHUe J1r000ro 12-MecsiuHOoro nepuoaa.



2.2.

SAnepHo-4ncTBIN rpaduT

I'padut, UMerOIUN CTETICHh YUCTOTHI BBINIC S-MHUJUIMOHHBIX OOPHOTO 3KBUBAJICHTA, C
IUIOTHOCTBIO Gonbine deM 1,50 r/cM’, mpefHa3sHAYEHHBIH 1S MCIIOIB30BAHMS B SICPHBIX
peakTopax, Kak OHHU OIpejelieHbl B MyHKTE 1.1 BBINIE, B KOJWYECTBAX, MPEBBIIIAIONIAX
3x 10* xr (30 MeTpuuecKHX TOHH) IS JIOGON OXHONW CTPAHBI-IIONYYATENs B TCUCHHE
mo6oro 12-MecsIHOoTOo Meproaa.

[NPUMEYAHUE

Jiis meneil SKCOPTHOTO KOHTPOJISI TPaBUTENBCTBO OMPEACISAeT, OyIyT JIM IKCIIOPTHHIC
MapTUX COOTBETCTBYIONIETO BBINICYKAa3aHHBIM XapaKTEPUCTUKAM TpaduTa UCTIOIh30BATHCS
B SIZIEPHBIX pEaKTOpax.

YcraHoBKH AJ15 nepepa60TKn OﬁﬂyquHbIX TOIIJIMBHBIX 3JICMCHTOB H 060pyz[013a1me,
CIIEHAJBHO NPEeIHAZHAYCHHOC HJIH ITOATOTOBJCHHOEC /IJIA 3TOI0

BBOJHOE 3AMEYAHUE

[Ipu mepepaboTke OOIYYEHHOTO SACPHOTO TOILIUBA IUIYTOHUW W YPaH OTICISIOTCS OT
BBICOKOAKTHBHBIX MPOIYKTOB JICICHUS U APYTUX TPAHCYPAHOBBIX 3JEMEHTOB. J[is Takoro
pasjieseHns MOTYT UCIIOJIb30BAThCS Pa3iMuHbIE TEXHOJIOTHUECKHE mporecchl. OaHaKo co
BpeMeHeM mporiecc "[lypekc" cram HanboJiee pacpOCTPaHCHHBIM W MPHUEMIIEMBIM. JTOT
MpoIlecC BKJIIOYAET PACTBOPEHHE OOIYYEHHOTO SACPHOTO TOIIMBA B a30THOM KHCIIOTE C
MOCIEAYIONIUM BBIJICIICHUEM YypaHa, IUIYTOHHUS W TPOIYKTOB JIEICHUS DSKCTPAKIUCH
PacCTBOPHUTEIIEM C MOMOIIBIO0 TpuOyTUiadochara B opraHndeckoM pa3daBUTeIe.

TexHoIOrHYecKue NMPOLECChl Ha Pa3lIMYHbIX ycTaHOBKax Tuma "Ilypekc" aHamOrM4HBI H
BKJIIOYAIOT: M3MENbYeHHE OOJIyUEHHBIX TOIUIMBHBIX 3JIEMEHTOB, PACTBOPEHHE TOILIMBA,
9KCTPAKIHUIO PACTBOPUTENIEM U XPAaHEHUE TEXHOJIOTMYECKOH XKHUIKOCTH. MOKET MMeThCs
TaKxe 000pyJOBaHHE AJS TEIUIOBOM NEHWUTpAlMM HUTpaTa ypaHa, KOHBEPCUM HUTpaTa
TUTYyTOHHUS B OKUCHh MJIM METaUl, a TaKkkKe Al 00pabOTKM XKHUIKUX OTXOZIOB, COACPKAIINX
MPOAYKTHI ACJCHUS, 10 MONydeHus: (HOpMBbI, IPUTOIHON AJISI HPOJOKUTENLHOTO XPaHEHHS
unn 3axopoHeHus.  OOHAKO KOHKPETHBIE THUIBI M KOHQUTrypauusi 000pyIOBaHUS,
BBIMIOJTHAIOIETO0 A3TH (DYHKIUH, MOTYT pPa3IM4aThCs HAa PA3IMYHBIX YCTAHOBKAX THIIA
"IIypekc" 10 HECKOJBKHM MPHUYMHAM, BKJIIOYas THIBI M KOJIMYECTBO OOJYYICHHOTO
SICPHOIO TOIUIMBA, MTOUIEXKAIIETO NepepaboTKe, U MpeaoaraéMbli IPOLEcC OCaKACHUS
W3BJICKAEMBIX MAaTEepHUaloB, a TakKe NPUHOUIBI oOecredeHus O0e30MacHOCTH |
TEXHUYECKOT0 00CITy>KUBaHHUS, IPUCYIIE KOHCTPYKLIUH JaHHOW 0OCTaHOBKH.

"VcraHoBka Ansi  mepepaOOTKHA  OONMYYEHHBIX TOIUIMBHBIX —JJIEMEHTOB"  BKIJIIOYAET
000pyZOBaHUE U KOMIIOHEHTBI, KOTOpbIE OOBIYHO HAXOAATCS B INPSIMOM KOHTAaKTe C
00JIy4eHHBIM TOIUIMBOM U OCHOBHBIMHU TE€XHOJIOTHUYECKUMHU IIOTOKAMU SIEPHOIO MaTepuaa
U NPOJYKTOB JEJICHUs, 1 HEIIOCPEACTBECHHO YIPABIISIOT UMU.

OTU TPOLECCHl, BKIIFOYAs TOJIHBIC CHCTEMBI IS KOHBEPCHM IUTYTOHHS W TMPOU3BOJCTBA
METAJJTUYECKOTO IUTYTOHUS, MOTYT OBITh MICHTH()HUIMPOBAHBI TI0O MEpaM, MPUHUMAEMBIM
JUTST TIPEAOTBPAIICHUSI OMACHOCTEH B CBSI3M C KPUTHYHOCTHIO (HAIpUMEp, Mepamu,
CBSI3aHHBIMH C TEOMETpHel), oOydeHHeM (HampuMep, IyTeM 3allUuThl OT OOIYUCHHS) H
TOKCHYHOCTBIO (HaIpUMep, MEpaMH T10 YISPIKaHHIO).
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3.3.

[Ipenmersl 0o0OpymoOBaHMS, Ha KOTOpBIE, KaK CUYMTACTCS, PACIPOCTPAHSETCS 3HAUYCHHUE
¢pa3el "u obopymoBaHME, CIEHAILHO NpEAHA3HAUYECHHOE WJIM TOATOTOBICHHOE" JUIS
nepepadOoTKH 0OMyYEHHBIX TOIUTMBHBIX 3JI€MEHTOB, BKIIOYAIOT:

MamuHbI 415 pyOKH 00J1y4eHHbIX TOIIMBHBIX 31eMEHTOB
BBOJHOE 3AMEYAHUME

OT0 000pyIOBaHWE WCIONB3YeTCS JUISI BCKPBITHS OOOJIOYKHA TOIDIMBA C  IIEJBIO
MOCIIEAYIOMIETO PACTBOPEHUST OOJYyY4EeHHOTO sAepHOro Marepuana.  Kak mpaBuio,
WCTIONIB3YIOTCS CHEIMANIbHO MPEIHA3HAYCHHBIE, CKOHCTPYUPOBAHHBIC ISl PYOKH MeTaiia
YCTPOMCTBA, XOTS MOXET HCIONb30BaTbCI M 0O0JIee COBEPIICHHOE O0OpYAOBaHUE,
HaTpUMep Ja3ephl.

JIMCTaHLIMOHHO  ympaBisieMoe 000pyJOBaHHE, CHELHANbHO IpeIHa3HAUYCHHOE WU
HOJTrOTOBJIEHHOE JJIsl NCTIOJIb30BaHMS HA YCTAHOBKE 110 IepepaboTKe, Kak OHA OIpeliesieHa
BBIIIE, JUIA PE3KH, PYOKH WM Hape3Ku COOPOK, MYyYKOB WJIM CTEpXKHEW OOIy4eHHOTO
SIIEPHOTO TOIUIMBA.

JucconbBepsl
BBOJ/JHOE 3AMEYAHUE

B nmuccompBepsl OOBIMHO TOCTYIAeT W3MENbUEHHOE OTpadoTaBIee TOIUIMBO. B 3THX
0e30MacHBIX ¢ TOYKU 3PEHHS KPUTHYHOCTH pe3epByapax OONYHYEeHHBIH SIAEPHBIA MaTepHall
pacTBOpSICTCSI B a30THOH KHCIIOTE, M OCTAOIIUecs: OOpe3ku 000JI0UEK BBIBOISATCS W3
TEXHOJIOTHUECKOT'0 MOTOKA.

BezonacHele ¢ TOYKM 3pEHUS] KPUTUYHOCTH Pe3epByapbl (HampuMmep, Majloro JUaMeTpa,
KOJBIIEBBIE WIIM TPSMOYTOJIBHBIE pe3epByaphl), CIEHUANbHO TpEeIHA3HAYCHHbIE WU
MMOATOTOBJIGHHBIE JUIA HWCIONB30BAaHUS Ha YCTaHOBKE IO TiepepaboTKe, Kak OHH
OTIpe/IeNIeHBl BHIIIE, JUIS PACTBOPEHHS OOIYYEHHOTO SAEPHOTO TOIUIMBA, KOTOPHIE
CHOCOOHBI ~ BBIAEPKHBAaTh TOPSAYYI0, BBICOKOKOPPO3MOHHYIO JKHAKOCTH M MOTYT
JMCTAaHIIMOHHO 3arpyKaThCsl K TEXHUUECKU 00CTYKUBATHCA.

JKCTPAKTOPHI U 000PYI0BaHME JJIfl FIKCTPAKIUN PACTBOPUTEIEM
BBOJIHOE 3AMEYAHUE

B aKcTpakTOphl € pacTBOpUTENEM IOCTYMaeT KaK pacTBOp OOJIYYEHHOTO TOILIMBA W3
JIICCOBBEPOB, TaK W OPTaHWMYECKUN PacTBOpP, C TIOMOIIBI0 KOTOPOTO PA3AEISAIOTCS ypaH,
IUTyTOHUH U NPOAYKTHI Aenenus. O0opynoBaHUe ISl SKCTPAKIIUU PACTBOPUTEIEM OOBIYHO
KOHCTPYHpYyeTCSl ~ TakuM  o0pa3oM, UYTOOBl  OHO  YAOBIETBOPSIIO  JKECTKUM
OKCIUTyaTallHOHHBIM TpeOOBaHMSAM, TaKUM, KakK JUIMTEJBHBIA CpPOK CIyXObl 0e3
TEXHUYECKOT0 OOCTY)XMBAHHUA WM JIETKas 3aMEHSEMOCTb, MPOCTOTa B JKCIUTyaTallUd H
YIpaBIeHHH, a TAK)Ke THOKOCTh B OTHOIICHWH N3MEHEHHUS TapaMeTpoB TpoIiecca.

CriennasibHO TIpeTHA3HAYCHHBIE WJIM TOJITOTOBIIEHHBIE 3KCTPAKTOPHI C PACTBOPHUTEIEM,
Takue, Kak HacaJO4yHble WM MyJIbCAIIMOHHBIE KOJIOHHBI, CMECUTEIbHO-OTCTONHBIC
anmapaThl WIA NEeHTPOOSKHBIE KOHTAKTHBIC almapaThl JJIs UCTIOIh30BAHHUS HA YCTAHOBKE
mo o0paboTKe OOJYYEHHOTO TOILIMBA. OJKCTPAKTOPBI C PACTBOPUTEIIEM JOJDKHBI OBITh
YCTOWMYMBEI K KOPPO3MOHHOMY BO3ICHCTBUIO a30THOH KHCJIOTHL.  ODKCTPAKTOPHI C
pacTBOpHUTENeM OOBIYHO W3TOTABIMBAIOTCA C COONIOJEHHEM YPE3BBIYATHO BBICOKHX
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Tpe60BaHI/If/’I (BKJ'IIO‘-IaH MNPUMCHCHUC CIICHUAJIBHBIX MCTOAOB CBApKH, HHCHCKHHﬁ,
obOecreucHue U KOHTPOJIb Ka‘-IeCTBa) U3 MaJIOYTJICPOAUCTBIX HEPKABCIOMIUX CTaHCfI,
TUTaHa, TUPKOHUA WIN APYTUX BBICOKOKAYCCTBCHHBIX MATCPUAJIOB.

XHMHYeCKHUe pe3epByaphbl 1JIsl BbIICPKUBAHUSA HJI XPaHEHHUSA
BBOJIHOE 3AMEYAHUE

Ha »sTame »KcTpakumu pacTBOpHTENEM O0Opa3ylOTCS TPH OCHOBHBIX TEXHOJIOTHYECKUX
MOTOKa JKUIKOCTH. PesepByapbl Ul BBIIEP)KUBAHUS WM XPaHEHHS HCIONB3YIOTCS B
JanpHeieln o0paboTKe BceX TpeX MOTOKOB CIEIYIOIM 00pa3oM:

a) pacTBOp UHCTOTO Aa30THOKHUCIOIO ypaHa KOHLEHTPUPYETCS BBIMAPUBAHUEM U
MIPOUCXOJUT TIPOIIECC MECHUTPAIMH, TAC OH IpeBpallacTCs B OKCHI ypaHa. OITOT
OKCHJI TIOBTOPHO HCITOJIB3YETCSI B SIIEPHOM TOITUBHOM ITHKIIC,

b) pacTBOp BBICOKOAKTUBHBIX IIPOAYKTOB [EJIEHHS OOBIYHO KOHIEHTPUPYETCS
BHIMAPUBAHHUEM W XPAHUTCS B BUAE KOHICHTPUPOBAHHOM JKMAKOCTH.  OTOT
KOHILIEHTPAT MOKET BIIOCIIEICTBUY IPOWTH BBIIAPUBAHKE MU OBITH IPEOOpa30BaH B
(hopMy, IPUTOTHYIO AJIsl XpaHEHUS MITH 3aXOPOHEHUS;

C)  pacTBOp UHCTOTO HHUTpaTa IUIYTOHHS KOHIEHTPHUPYETCS H XpaHUTCA 10
MOCTYIUIEHHUS Ha JajbHEHIINe 3Talbl TEXHOJIOTHYECKOTo TIporiecca. B gacTHOCTH,
pesepByapbl A BBIIEPKHMBAaHWS WM  XpaHEHWs  pPACTBOPOB  IUTYyTOHHS
KOHCTPYHPYIOTCS TaKuM 00pa3oM, 4TOOBI M30€XKAaTh CBS3aHHBIX C KPUTHYHOCTHIO
mpo0JieM, BO3HUKAIONINX B pPE3yJIbTaTe M3MCHEHWH B KOHIEHTparuu wid (popme
JTAHHOTO TIOTOKA.

CriernaibHO TIpeIHA3HAYEHHBIE WIIM TOJATOTOBIIEHHBIE PE3EpBYaphl ISl BBLACPKUBAHUSA
WJIM XpaHEHUs U UCITIONBh30BaHUS Ha YCTAaHOBKE IO MepepaboTKe O00IydeHHOTO TOILIHBA.
PesepByapel s BBIIEP)KMBAHUS WM XpaHEHUS JODKHBI OBITH YCTOHYMBHI K
KOPPO3UOHHOMY BO3JIECUCTBHUIO a30THOM KUCIOTHL. Pe3epByaphl M BBIACPKUBAHUS WU
XpaHeHUs OOBIYHO W3TOTABIWBAIOTCA W3 TAKMX MAaTEPUANOB, KaK MAalOYTIICPOAMCTHIC
HEpKaBEIOLIME CTald, TUTAaH WM [UPKOHUA WIM JPYrHe BBICOKOKAYECTBEHHBIC
MaTeprabl. PesepByapsl i BBIIEpKMBAaHUS WM XPaHEHHUS MOTYT  OBITH
CKOHCTPYHPOBAaHBI TakuM 00pa3oM, dYTOOBI MX OKCIUIyaTalusi W TEXHUYECKOE
o0CITy)KHBaHHE TPON3BOAMINCH AUCTAHIIMOHHO, H MOTYT UMETh CIIEAYIONHE OCOOCHHOCTH
C TOUYKH 3pEHUS KOHTPOJIIA 32 AJICPHOU KPUTUYHOCTHIO:

1)  OOpHBIN SKBUBAJCHT CTCHOK WM BHYTPCHHHX KOHCTPYKIMH paBeH MO MEHbIICH
mepe 2%, mudo

2)  IMWIMHIPUYECKHE Pe3epBYyapbl UMEIOT MaKCUMAIBbHBIN quameTp 175 mm (7 mioiMoB),
6o

3)  TpAMOYTONBHBIA WM KOJBIIEBOW pe3epByap MMEET MAKCHMAIBHYIO IMUPHHY 75 MM
(3 mroiima).

CuctemMa KOHBepCHH HUTPATAa IVIYTOHHUS B OKCH/Y

BBOJIHOE 3AMEYAHUE

Ha OonpImmHCTBE YCTaHOBOK IO TiepepadOTKe ATOT KOHEYHBIH TMPOIECC BKIIOYAET
KOHBEPCHIO PAacTBOpa HUTpaTa IUIyTOHHS B JBYOKHCH IUIyTOHHA. B YHCIO OCHOBHBIX
omeparii 3TOro TMpolecca BXOMIMAT: XpaHeHHEe W KOPPEKTHPOBKA HCXOJHOTO
TEXHOJIOTHYECKOTO MaTepHala, OCaKICHHE U pa3JeliCHUE TBEPAOW W KUAKOH (hasbl,
MpoKaTuBaHue, OOpalleHHe C TMPOMYKTOM, BEHTHWISAIMUS, OOpalieHHe C OTXOJaMH H
yhpasiieHHE TPOLIECCOM.
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3aMKHYTBIC CHUCTEMBI, CIICIUAIILHO TPEAHA3HAYCHHBIC WM TOATOTOBJICHHBIC IS
KOHBEPCHU HHUTpaTa IUTyTOHUS B OKCHJ IUTYyTOHUS, B YaCTHOCTH, OOOPYJIOBaHHBIC TaKHM
o0pa3omM, 49TOOBI HM30€XKaTh MOCTHKEHUS KPUTHUYHOCTH W PATUAIMOHHBIX A(PQPEKTOB, a
TaK)KE CBECTH K MUHUMYMY OIIACHOCTH, CBSI3aHHBIC C TOKCHYHOCTBIO.

CucreMa KOHBEPCHH OKCHA INIYTOHHA B METAJLI
BBOJIHOE 3AMEYAHUE

DTOT mporecc, KOTOPBIH MOXKET OBITh CBS3aH C YCTAHOBKOH IO MepepaboTKe, BKIIIOYACT
(ropupoBaHUE JBYOKHCH IUTyTOHHS, OOBIYHO C MPUMEHEHUEM BBICOKOAKTUBHOTO
(rTopucToro BoJIOPOJa, C MENbI0 MOMYYeHUST (TOPUIA TUTYTOHHUS, KOTOPBIHA BIIOCIIECICTBUH
BOCCTaHABIIMBAETCS C TOMOIIBIO METAIMYECKOTO KaJbIdsl BBICOKOW YHUCTOTHI JIO
MOJYYEHUS] METAIMYECKOrO TUTYTOHUS W (TOpHJIa KallbllMs B BHJE NUIAKa. B dwmcio
OCHOBHBIX OIEpaluil J@aHHOTO TpOoIecca BXOISAT: ¢ropupoBanue (Hampumep, C
MPUMEHEHUEM O00OPYIOBaHUS, COJCPXKAIIEro OJaropOJHBIC METAJUThI WM 3allUIICHHOTO
MOKPBITHEM U3 HUX), BOCCTAHOBJIICHHE METaJlIa (HAPUMED, C MPUMEHEHHEM KePaMHUYECKUX
THTJICH), BOCCTAHOBIICHHWE MUTaKa, OOpaIlleHue ¢ MPOTYKTOM, BEHTHIISIHS, OOpamieHue c
OTXOJIaMH | YTIPABIICHHUE TIPOIIECCOM.

3aMKHYThIE CHCTEMBI, CIICIIUAIBHO TMPEAHA3HAYCHHBIC WU IOATOTOBJICHHBIC IS
MTPOU3BOCTBA METAJUTMYECKOTO TUTYTOHUS, B YaCTHOCTH, 000pYIOBAaHHBIE TAKUM 00pa3oM,
9TOOBI M30€KaTh JOCTIKEHUS KPUTHIHOCTH M PAAHAMOHHBIX 3G (EKTOB, a TAaKXKE CBECTH
K MUHHEMYMY OITACHOCTH, CBSI3aHHBIC C TOKCHYHOCTBIO.

YcTaHOBKH /1J15l U3TOTOBJIEHHS TOILTUBHBIX YJIEMEHTOB
"YcTaHoBKa IS M3TOTOBJICHHUS TOILIUBHBIX DJIEMEHTOB" BKITOUaeT 000pya0BaHUE:

a) KOTOpPO€ OOBIYHO HAXOIWTCS B HEMOCPEICTBEHHOM KOHTAKTE C TEXHOJOTHYCCKHM
MOTOKOM SIJICPHOTO MaTephalia WK HEMOCPEACTBEHHO 00padaThIBAET €ro, WM HKE
YIpaBIseT UM, HIIH,

b)  KOTOpOe repMeTHU3UpYyeT SACPHBIN MaTeprai BHyTPH O0OJIOUYKH.

YcraHoBku s pasaejgeHus H30TOIIOB YypaHa H oﬁopyszalme, KpoMme¢
AHAJIUTHYICCKHUX HpﬂﬁOPOB, CleMaJabHO NMPEIHA3HAYCHHOE€ WM MOJAT0OTOBJICHHOC 1JIA
3TOro

[IpenmeTsl 00OpymOBaHMS, HA KOTOpPHIE, KaK CUUTACTCS, PACHPOCTPAHSICTCS 3HAUYCHHEC
(dpassr "obopymoBaHHe, KpOME aHATMUTHYECKHUX MPHUOOPOB, CIIEMAIBLHO IpeIHA3HAYSHHOE
WJTU TIOJTOTOBJICHHOE" JIJIST Pa3eIICHHsI H30TOIIOB YpaHa, BKIIOYAIOT B CEOS:

T'azoBbIE ueHTpm])yrn " Y3J1bl I KOMIIOHCHTBI, CICHHAJIBbHO NMPEAHAZHAYCHHbIC HJIA
NMOATOTOBJECHHBIC AJIA UCIIOJb30BAHHUSA B I'a30BbIX ueHTpnq)yrax

BBOJHOE 3AMEYAHUME

l'azoBas neHTpudyra 0OBIYHO COCTOUT M3 TOHKOCTEHHOTO(BIX) MWIMHIPA(OB) TUAMETPOM
or 75 mm (3 motima) mo 400 MM (16 mI0WMOB) ¢ BEPTHUKAIBLHON IIEHTPAIBLHOW OCHIO,
KOTOpBIH(e) momMerieH(bl) B BaKyyM H BpamiaeTCs(F0TCs) ¢ BEICOKOW OKPYXKHOH CKOPOCTHIO
nmopsiaka 300 M/c miau Oonee. JIast MOCTHIKEHHS OOJIBIIOW CKOPOCTH KOHCTPYKIIMOHHBIC
MaTepraibl BPAIIAIONINXCs KOMIOHEHTOB JIOJKHBI UMETh BBICOKOE 3HAUCHHE OTHOIICHHUS
MPOYHOCTH K IUIOTHOCTH, a pOTOpHAas cOOpKa |, CJCIOBaTEeIbHO, OTIENIBHEIC €€
KOMITOHEHTHI JIOJDKHBI U3TOTOBJISITECS C BBICOKOW CTEIEHBIO TOYHOCTH, YTOOBI pa3daiiaHC
ObUI MUHHMAaJbHBIM. B OTIMYMe OT Jpyrux HEeHTpUdYT ra3zoBas MEHTpUPyTa IS
oboramieHUss ypaHa HWMEET BHYTPH POTOPHOM KaMmephl  BpaIlaronryrocs(mecs)
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neperopoky(u) B ¢opMe AMCKAa M HEMOABIKHYIO CHCTeMy mojaud M orBoaa raza UF,
COCTOSIIIYIO TI0O MEHBIIIEH MEPE U3 TPEX OTAEIBHBIX KaHAJIOB, Ba U3 KOTOPBIX COEANHEHHI C
JIOTIaTKaMHM, OTXOAALIMMHU OT OCH POTOpa K HMepU(EepHiHHON YacTH POTOPHON Kamepbl. B
BaKyyM€ HaXOIUTCS TAKKE Psi/i BaXKHBIX HEBPAILAIOIINXCSA 3JIEMEHTOB, KOTOPbIE, XOTS U
HUMEIOT 0COOYH KOHCTPYKLMIO, HE CJIOXKHBI B M3TOTOBJIEHMM U HE W3TOTOBIIIOTCS W3
YHUKQJIBHBIX MaTepuanioB. LleHTpudyxHas ycTaHOBKa, OJJHAKO, TpeOyeT OOJBIIOro Yucia
3THX KOMIIOHEHTOB, TaK YTO HX KOJMYECTBO MOXKET CIIY>KHUTh Ba)KHBIM HHIUKATOPOM
KOHEYHOT'0 MCTI0JIb30BaHUS.

Bpamarommecsi KOMIOHEHTHI
a) ITonHBIC pOTOPHBIE COOPKHU:

ToHKOCTEHHbIE LWIMHAPBHI WIH PSA  COCOMHEHHBIX MEXAY C000il TOHKOCTEHHBIX
UWINHIPOB, M3TOTOBIEHHBIX M3 OJHOTO MM Oojiee MaTepHalioB C BBICOKMM 3HAYEHHEM
OTHOIIIEHUS TIPOYHOCTH K INIOTHOCTH, YkazaHHBIX B [IOSICHUTEJIbBHOM 3AMEYAHNN
K HactosmieMy paszaeny. CoequHEHWE IMIHHAPOB MEXITY CO0O0# OCYIIEeCTBISETCS TPH
TTOMOIIN THOKHUX CHIBL()OHOB WITH KOJICII, ONMHUCaHHBIX B 9acTH 5.1.1. ¢) Hmwke. CoOpaHHBII
pOTOp MMeeT BHYTPEHHIOIO(HE) MeperopoAKy(M) U KOHLEBBIC Y3IIbl, OMMMCAHHBIE B YACTAX
5.1.1.d) n e) mmxe. OpHako mojHasg cOOpka MOXET OBITH IMOCTaBJIIEHA 3aKa3uWKy B
YaCTUYHO COOPAaHHOM BHJE.

b) Potopusie TpyOHI:

CrnenmanbHO TIpeAHA3HAYCHHBIC WM IIOATOTOBJICHHBIE TOHKOCTECHHBIC ITMJIMHIPHEI C
tommuHOoK ctenku 12 mm (0,5 mrofimMa) wim MeHee, AuamMeTpoM oT 75 MM (3 mroitma) mo
400 mm (16 qIOWMOB), HW3TOTOBJICHHBIE W3 OJIHOTO HIIM OoOJiee MaTepHajoB, MMEKOIIUX
BBICOKOE  3HAUCHHWE  OTHOILICHUS MPOYHOCTA K  IUIOTHOCTH,  YKa3aHHBIX B
[MOACHUTEJBHOM 3AMEYAHIWMU k HacTosieMy pas3ieny.

c) Konbua unm cunnbhoHs:

KoMmmnoHeHTsI, cnenuanbHO TMpenHa3HAYeHHbIE WM TOATOTOBJICHHBIE [UISI CO3JaHHA
MECTHOW OTIOPHI JIJISl POTOPHOM TPYOBI MM COSTUHEHUS pa pOTOPHBIX TpyO. CHIIbGOHBI
MPEACTaBISIIOT co00i KOPOTKHE LMJIMHAPBI ¢ TOMUHOW cTeHKH 3 MM (0,12 mroiima) uiu
MeHee, auaMeTpoM ot 75 MM (3 mroiima) 10 400 MM (16 MIOWMOB), HMEIONIUX OVMH ro(p H
W3TOTOBJIEHHBIE M3 OAHOTO M3 MaTepHalioB, MMEIOIIMX BBICOKOE 3HAUEHHE OTHOIICHHSA
MPOYHOCTH K TUIOTHOCTH, VyKazaHHBIX B I[IOSCHUTEJIbBHOM 3AMEYAHUU «
HACTOAIIEMY pa3leily.

d) [Teperoponku:

KommnonenTsr B dopme aucka auamerpoMm ot 75 MM 1o 400 mm (ot 3 mo 16 mroiimoB),
CHEIMAIIFHO TPEIHA3HAYCHHBIC WM TMOATOTOBJICHHBIC JJII YCTAHOBKH BHYTPH POTOPHOM
TpyOBl TEHTPU(DYTH C NP0 H30JMPOBATh BBHIMYCKHYK) KamMepy OT TJIaBHOU
pa3eNuTeNbHON KaMephl U B HEKOTOPBIX CIy4asx AU yiaydiieHus: mupkKymanuu raza UFg
BHYTPH TJIaBHOU Pa3AeTUTETHLHON KaMepbl pOTOPHON TPYOBI W M3TOTOBJIEHHBIE U3 OJIHOTO
Y3 MaTepuajioB, MMEIOIINX BHICOKOE 3HAYEHHWE OTHOIIEHHS MPOYHOCTH K IIIOTHOCTH,
ykazanHbix B [IOSICHUTEJIBHOM 3AMEYAHUWMU k HactosiemMy pasnerty.

e) BepxHue/HmKHAE KPBIIIKH:

KowmmonenTsl B hopMe mucka awamerpoMm oT 75 mm (3 moiima) mo 400 mm (16 mroiimMoB),
CHECNMANBEHO TpeJHAa3HAaYCHHBIE WM TIOATOTOBICHHBIE TaKUM O0pa3oM, YTOOBI TOYHO
COOTBETCTBOBATH TMAMETPY KOHIIOB pOTOPHOM TpyOBI M Oiraromapst 3ToMmy ynepkuBaTh UFg
BHYTpU e€€. OTH KOMIIOHEHTHl HCHOJB3YIOTCS JUIS TOTO, YTOOBI IOJJICPKHUBATH,
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yACpKHBAaTh WM COACpXKaTh B ceO¢ KaK COCTaBHYIO 4YacTh DJEMEHTHI BEPXHETO
MOJIIIUITHAKA (BEPXHSS KPBIIIKA) WU CIIY)KUTh B KAYECTBE HECYINCH YacTH BPAIIAFOIIUXCS
3JIEMEHTOB 3JICKTPOABUTATEINS W 3JIEMEHTOB HYDKHETO TIOJIIMITHUKA (HYDKHSS KPBIIIKA), U
W3TOTOBJISIFOTCS. U3 OJJHOTO M3 MaTepHalioB, MMEIONIMX BBHICOKOE 3HAYCHHUE OTHOIICHHUS
MPOYHOCTH K TUIOTHOCTH, YyKazaHHBIX B I[IOSICHUTEJIbBHOM 3AMEYAHUU «
HACTOSIIIEMY pa3zeiy.

[TOACHUTEJIbBHOE 3AMEYAHUE
Jlist Bpamaommuxcs KOMIIOHEHTOB IIEHTPU(YT HCIOB3YIOTCS CIEAYIOUIIe MaTepUabl:

a)  MapTCHCHUTHOCTApPCIOIINE CTAIH, MMEIOIINE MAaKCUMAITBLHBIN Mpeaesl MPOYHOCTH Ha
pactsmkenne 2,05 x 10° H/m? (300 000 dywHT/KB. mroiiv) win 6otee;

b)  amfOMHUHHEBBIC CIUIABbl, HMMEIONIHE MAaKCHMAIbHBI Tpenes MPOYHOCTH Ha
pactsmkenne 0,46 x 10° H/m® (67 000 dyrT/KB. mroiim) mim Goee;

c) BOJIOKHHUCTBIE (HUTETONOOHBIC) MaTepHalbl, NPUTONHBIC OIS HUCIOIB30BAHUS B
KOMIIO3UTHBIX CTPYKTypax M HMMEIOIIUE 3HAUEHHS YAEIBbHOIO MOAYJS YIPYTOCTH
123x 10°M mmm Gonee M MAKCHMATBHOIO YACIBHOTO IpEIeNa HPOYHOCTH Ha
pactsmkenne 0,3 x 10° M win Gonee ("ymenbHBIA MOIYIb YIPYrocTH" - 5TO0 MOLYIb
IOwura B H/Mz, JIeJICHHBIA Ha YIEIbHBIA BEC B H/M3; "MaKCUMaJIbHBIA yAEITbHBIN
npezies MPOYHOCTH Ha pacTshKeHue" - 3T0 MaKCHUMaJbHbIM Ipezen MPOYHOCTH Ha
pacTsoxenne B H/M”, ieneHHblit Ha yuenbHbii Bec B H/v'.

CraTHuecKHe KOMIIOHEHTHI
a) TTommumHUKY ¢ MATHUTHOM IIOABECKOIL:

CriernaibHO TIpeHa3HAYEHHBIE WITH TIOTOTOBJIEHHBIE MTOITHUITHUKOBBIE Y3IIbI, COCTOSIIIHE
W3 KOJIBIIEBOTO MArHUTA, TIOJIBEIIICHHOTO B 000iiMe, cofepikamiell eMnQupyroIyo cpety.
Ob6oiima wm3rotoBisieTcss w3 croiikoro k UFg wmatepmana (cm. [IOSICHUTEJIBHOE
3AMEYAHMUE «k pazgeny 5.2.). MarHut cOeAMHSETCS C MOJIOCHBIM HAKOHEYHUKOM WITH
BTOPBIM MarHWTOM, YCTAaHOBJICHHBIM Ha BEPXHEW KpBILIKE, ONMMCaHHOU B pasaene 5.1.1. e).
Maraur MoXeT UMeTh (DOPMY KOJIbI[a C COOTHOIIICHUEM MEKIY BHEIIHHM W BHYTPCHHHM
IuaMeTpaMH, MEHBIIMM WA  paBHBIM 1,6:1. Marsut MOXET HWMETb (opMy,
obecrneunBaroly0 HadanbHyro nponuiaemocts 0,15 T'u/m (120 000 equaun CI'C) wmnm
Ooyee, WM OCTAaTOYHYIO HaMarHW4eHHOCTh 98,5% wmm Oojnee, WM TPOU3BEACHHUE
MHyKIIMH HA MAKCHMAJIbHYIO HAaIpPSKeHHOCTh 1o Gonee 80 k/lx/m (107 T'e.D). Kpome
OOBIYHBIX CBOWCTB MaTepHualia, HEOOXOJWMBIM IPEIBAPUTEIBHBIM YCIOBHEM SIBISCTCS
orpaHHuYeHHE OYeHb MaibiMu Aonmyckamu (MeHee 0,1 MM mmm 0,004 groiiMa), OTKIOHEHHS
MAarHuTHBIX OCEH OT TEOMETPHYECKHUX Ocel mim oOecriedeHrue 0co00i TOMOTEHHOCTH
MaTepraia MarHuTa.

b)  INommmnHuku/nemidepsr:

CrierualibHO TIpeJHa3HAYCHHBIC WJIM TOATOTOBJICHHBIC TOIIUITHUKY, COJICPKAIINAE y3el
OCH/YIUIOTHUTEIBHOE KOJIBIO, CMOHTHPOBAaHHBIA Ha jaemriidepe. Ocp  00BIYHO
MPENICTaBISIeT COOOM Bajl M3 3aKAJICHHOW CTaJId C OJHUM KOHIIOM B (hopme moiycdepsl, u
CO CpEICTBaMHM IIOJCOCIWHEHNS K HWXHEH KpBIMIKE, ONMMCaHHON B pasnmene S5.1.1.¢), Ha
npyrom. Bai, ogHako, MOXXET OBITb COEAMHEH C THIPOJUHAMHYECKHUM MOJIIHITHUKOM.
Konpio wumeer ¢opmy Tabnerkun ¢ moaychepruecKUM yriayOJIeHHEM Ha OJHOM
MOBEPXHOCTH. DTH KOMITOHEHTHI YaCTO TOCTABIISIFOTCS OT/ICIBHO OT ieMIidepa.



5.2.

c) MonekynspHble HaCOCHI:

CrnenmanbHO TpeAHA3HAUYCHHBIE WJIM TOATOTOBICHHBIC LWIWHAPHI C BBHITOYEHHBIMH WM
BBIJIABICHHBIMI BHYTPH CHHPAJIbHBIMH KAaHABKaMH W C BBICBEPJICHHBIMH BHYTPH
OTBEPCTHSIMH. THIOBBIMH pa3MepaMH SIBISIFOTCS CIIEAYIONHe: BHYTPEHHHUH AWaMeTp OT
75 M (3 mroiima) mo 400 mm (16 mrotimMoB), TommmHaa creHKH 10 mm (0,4 mroiima) wm
Oonee, C JJIMHOW, paBHOW nOHWAMETPy WIH OOJbBIIE. KanaBky O0OBIYHO HMEIOT
MPSAMOYTOJIHOE TIoNiepedHoe ceuenne u rayouny 2 mm (0,08 mroiimMa) nnm Gonee.

d)  Cratopsl gBUraTENei:

CrierualibHO TIpeTHA3HAYCHHBIC WJIU TOJTOTOBICHHBIE CTATOPBI KOJBIICBOW (POPMBI IS
BBICOKOCKOPOCTHBIX MHOTO(Da3HBIX THCTEPE3UCHBIX (MIIM PEAKTHBHBIX ) DJICKTPOIBUTATEIICH
MIEPEMEHHOTO TOKa I CHHXPOHHOW pa0OTHl B yCIOBUSAX BaKyymMa B JAHANa30HE YacTOT
600-2000 I'm m B nuamazone momrHocTer 50-1000 BA. Ctatopsl cOCTOST W3 MHOTO(ha3HBIX
00MOTOK Ha MHOTOCJIOHHOM KEIIE3HOM CEPJACYHHUKE C HU3KHUMHU MOTEPSMHU, COCTABICHHOM
Y3 TOHKHX TUTaCTUH, 00bI9HO TommuHoH 2,0 MM (0,08 mroiiMa) uiau MeHee.

e) Kopmyca/npuemanku neatpudyru

KoMmmnoHeHTsI, cienuaibHO MpedHa3HaueHHBIE WM MOATOTOBIICHHBIE JJISI pa3MEUICHUS B
HAX COOpKH POTOpPHOM TpyOBl Ta3oBod IeHTpudyru. KopIryc cOCTOMT U3 KECTKOTO
OuIuHApa ¢ TommuHoW cteHkd fo0 30 MM (1,2 mroitma) ¢ Tperu3noHHO 00padOTaHHBIMHU
KOHI]AMH JJI1 YCTAHOBKH TIOIIWITHUKOB W C OJHUM WIJIM HECKOJBKUMH (IaHIAMU IS
MoHTaxa. OOpabOTaHHBIC KOHIBI TMApPAJUICTBHBI JPYT JPYTYy W TEPIEHIAUKYISIPHBI
NpoIoNbHON ocH HunuHapa B npeaenax 0,05 rpagyca win menee. Kopmyc MoxeT Takxke
MPECTaBIATh CO00I KOHCTPYKIMIO SYEHCTOTO THIA IJI Pa3MEIIeHUs] B HEM HECKOJIBKUX
poTopHBIX TpyO. Kopiryca m3roraBimmBaroTCs W3 MaTtepuanoB, koppozuecTorknx kK UFg,
WJIH 3aIUIIAI0TCSA TTOKPBITHEM U3 TAKUX MaTepHANIOB.

f) JloBymikwu:

CrnenmanbHO MpeJHa3sHaYCHHBIE WK OATOTOBICHHbBIE TPYOKH BHYTPEHHHM JTUAMETPOM JI0
12 mm (0,5 mroiima) st m3BneueHus raza UFq u3 poTopHOil TpyObl mo Merony TpyOku
[Tuto (T.€. ¢ OTBepcTHEM, HAIIpaBICHHBIM HAa KPYTrOBOW MOTOK ra3a B POTOPHOU TpyOe, K
TIPUMEPY, TOCPEACTBOM M3rHba KOHIIA pagHaIbHO PACIIOIOKCHHOW TPYOKH), KOTOpHIE
MOKHO TMPUKPENHTh K EHTPATbHON CHCTeMe M3BJIeUeHHs raza. TpyOKH M3TOTOBIICHBI W3
MaTepHuaioB, KopposuecToknx K UF,, wunmM 3amumaroTcs TMOKPBITHEM U3 TaKuX
MaTepHajoB.

CrnenuajbHO NpeaHasSHAYCHHbIC WJIH NMOAT0TOBJCHHBIC BCIIOMOraTeJIbHbIC CUCTEMbI,
060pyz1013a1me U KOMIIOHCHTBI JJiId HMCHOJ/JIb30BaHHUA Ha l"a3OIIeHTpl/I(l)y)KH0171
YCTAaHOBKE 110 o0oraneHnIo

BBOJIHOE 3AMEYAHUE

BcmomoratensHbie  CUCTEMBI, O0OpYJOBaHME W KOMIIOHEHTHI Ta30leHTpUYKHOM
YCTaHOBKH IO 00OTAIEHUIO TIPE/ICTABIISIOT COO0M CHCTEMBI YCTAHOBKU, HEOOXOAUMEIE TS
nonaun UFg B 1ieHTpudyru, A CBSI3U OTICIBHBIX HEHTPUDYT MEXKAYy COOOH C IENbo
00pazoBaHMs KackaJoB (MJIM CTYIICHEH), YTOOBI JOCTHYhL 0OJiee BHICOKOTO OOOTAIICHUS
u3Bieds "mpoaykT" u "xBocTh" UF4 n3 nienTpudyr, a Takke 06opyaoBaHue, HEOOX0IUMOE
JUTSL IPUBEJICHUS B ICUCTBHE IICHTPUMYT WITH JUTS YIIPABJICHUS YCTAHOBKOM.



5.2.1.

5.2.2.

5.2.3.

O6bruHO UF¢ mcnapsercst U3 TBEpABIX BELIECTB, NOMEIIEHHBIX BHYTPH IOJOTPEBAEMBIX
aBTOKJIAaBOB, M TOAaeTcsl B Ta3o00pazHoi ¢QopMe K LeHTpudyram dYepe3 CHCTEMY
KOJIJIEKTOPHBIX TpyOomnpoBoaoB kackaaa. "Ilpoaykt" u "xBoctel" UFg, moctynarommue u3
neHTpudyr B BUAE Ta3000pa3HBIX MOTOKOB, TAaKKe TMPOXOIAT dYepe3 CHCTEMY
KOJUIEKTOPHBIX TpPyOOTPOBOJIOB Kackaga K XOJOJHBIM JIOBYIIKaM (paboTaromuM MpH
temmneparype okoso 203 K (-70°C)), rue OHHM KOHIEHCHPYIOTCSA W 3aT€M IOMEINAKOTCS B
COOTBETCTBYIOIINE KOHTEHHEPHI Il TPAHCTIOPTHPOBKY WIIM XpaHeHHsl. Tak Kak ycTaHOBKa
1o 00OTaIEHUIO COCTOUT U3 MHOTHX THICSY HEHTPHU(DYT, COOPaHHBIX B KACKAAbI, CO3AIOTCS
MHOTOKHJIOMETPOBBIE KOJJIEKTOPHBIE TPYOONPOBOABI KACKaJOB C THICSYAMH CBapHBIX
IIBOB, TPUYEM CXE€Ma OCHOBHOM YacTH HMX COEIWHEHWH MHOTOKPAaTHO ITOBTOPSIETCS.
O6opynoBaHre, KOMIIOHCHTHI M CHCTEMBI TPYOOIIPOBOIOB H3TOTORIISIFOTCS ¢ COOTIOACHUEM
BBICOKHX TpeOOBaHUI K BaKYyyM-TDIOTHOCTH U YHCTOTE OOPaOOTKH.

CucreMbl mogaun/cucreMsbl oTBoAA ""mpoaykra' u "xsoctoB"
\

CHCI_[I/IaJ'IBHO NpeAHAa3HAUYCHHBIC WX TMOATrOTOBJICHHBLIC TCXHOJOTHYCCKHUC CHUCTCMBI,
BKIIIOYArOIIue:

MUTAIONIME aBTOKIABHI (MIIM CTaHIIMM), UCTONb3yeMble s monaun UFs B kackaasl
ueHTpudyr npu gasnenud a0 100 kIla (15 GyHT/KB.a10MM) ¥ IPU CKOPOCTH 1 K/
i 0oJiee;

JnecyoauMaTopsl (TN XOJOJHBIE JIOBYIIKH), UCIIONIB3yeMble Ut BeiBeaeHus: UFq u3
kKackagoB mpu gnaBieHun 1po 3 klla (0,5 pynr/xB.mrotim).  JlecyOmumaropsl
criocobub oxnmaxaarsest 10 203 K (-70°C) u Harpesatsest 10 343 K (70°C);

craniuy "'mpoaykra" u "XBocTOB", ucmomb3yembie s mepememenus UF, B
KOHTEHHEPHI.

OTa yCcTaHOBKa, OO0OpYyIOBaHHE ¥ TPYOONPOBOABI TIOJHOCTHIO W3rOTABIMBAIOTCS W3
croiikux Kk UF¢ MarepuanoB  wiM  3allMIIAIOTCA  MOKPHITUEM W3 HHUX
(cm. TIOSACHUTEJIBHOE 3AMEYAHUE x nanHOMYy pasaeiy) ¢ coOM0eHHEM BBICOKHX
TpeOOBaHM K BaKyyM-IUIOTHOCTH M YHCTOTE 00pabOTKH.

MamuHHbIE CHCTEMBI KOJJECKTOPHBIX pr601'lp0B0}.IOB

CrenmanbHO TpeaHa3HAYEHHBIE WM [OATOTOBIIEHHBIE CHCTEMBI TPYOONPOBOAOB H
KotekTopoB st ynepxkanusi UFs BHyTpm UeHTpHUQYXHBIX KackaZoB. JTa CeTb
TpyOOIPOBOAOB OOBIYHO MPEACTABIAECT COOOM cucteMy C "TpOWHBIM" KOJJIEKTOPOM, U
Kaxnasi LEeHTpudyra coeIUHEHA C KaXKABIM M3 KOJJIEKTOpoB. ClemoBaTenbHO, cXema
OCHOBHOM 4YacTH WX COCJUHEHHUS MHOTOKPAaTHO MOBTOPSETCS. OHa TOJHOCTBIO
usrotaBiuBaeTcs u3 cTorkux k UFg marepuanos (cMm. [IOSICHUTEJIbBHOE 3AMEUAHUE
K HACTOAIIEMY pa3leny) ¢ COONIOICHNEM BBICOKHX TPeOOBaHWN K BAKyyM-IUIOTHOCTH H
YUCTOTE 00PabOTKH.

Macc-cnekTpoMeTpbl/HcTOYHMKH HOHOB 111 UF

CrienualibHO TIpeHA3HAYCHHBIC WJIU TOJTOTOBIICHHBIC MArHUTHBIC WIW KBaJIPYIOJIbHBIC
MAacC-CIIEKTPOMETPBI, CIIOCOOHBIE TPOU3BOAUTE MPSIMON OTOOpP MpoO MOJaaBaeMOi Macchl,
"mponykTta" win "XBOCTOB" M3 Ta30BBIX MOTOKOB UF¢ n obnamarommiuie MMOJHBIM HabOpoM
CIICAYIOIINX XapaKTePUCTHUK:

1. yAeNbHAs pa3periaromnias CriocoOHOCTh 1Mo Macce cBhimie 320;

2. COACPIKAT HMCTOYHUKH HOHOB, HU3IOTOBJICHHBLIC W3 HUXpPOMA WIA MOHCIA WIA
3alMUIICHHBIC MOKPBITUEM U3 HUX, WX HUKCIHMPOBAHHBIC,
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5.24.

5.3.

5.3.1.

3. COACPIKAT NOHU3AITMOHHBIC UCTOYHUKHU C 60M6ap,Z[HpOBKOI>’I QJICKTPOHAMU;

4. COACPKAT KOJIJICKTOPHYIO CUCTEMY, IIPUTOAHYIO IJIA U30TOIMHOI'O aHAJIMU3a.
IIpeodpa3zoBaTeu 4acTOTHI

[IpeobpazoBarenn 4YacTOTHI (TakKe WM3BECTHBIE KaK KOHBEPTOPHI WM HWHBEPTOPHI),
CHEHAILHO TpeTHAa3HAYCHHBIC WM TIOATOTOBIICHHBIC JUTS TIMTAHHUS CTATOPOB JIBUTATEICH,
OTIpeIe]ICHHBIX B moamyHkTe 5.1.2.d), mnm 9acTh, KOMITOHEHTHI M TOACOOPKH TaKUX
peoOpa3oBaTeliei YacTOThI, 00T JA0NIHIE MOJHBIM HA0OPOM CIEAYIONINX XapaKTePUCTHK:

1. MHoOTo(a3HbIH BeIX0/] B tuana3one ot 600 mo 2000 I';

2. BBICOKasl CTAOMIBHOCTH (CO cTabmu3arueit yactoTsl Jryurie 0,1%);
3. HU3KHE HeMMHEHHBIEe UCKaXkeHns (MeHee 2%);

4, ko3 durueHt moseznoro gercTus cebitre 80%.

[NOACHUTEJIBHOE 3AMEYAHUE

[lepeuncnenHoe Bblmie OOOPYAOBAaHME BCTYNACT B HEMOCPEACTBEHHBIH KOHTAKT C
TexHoJornyeckuM razoM UF¢ WM HEmocpeaCTBEHHO ympaBisieT paboToil HEeHTpUudyr u
NPOXOKACHUEM T'a3a OT UEHTPUYTH K HEHTpU(yre 1 U3 KacKaaa B KacKaJl.

Kopposzuectoiikue k UFg Marepuanbl BKJIIOYAIOT HEPI)KABEIOIIYIO CTallb, AJIOMUHUM,
QITIOMUHUEBBIC CIUIaBBl, HUKEIh WM CIDIaBHI, coAepxarniue 60% u 6onee HUKEIS.

CrnenuaibHO NpeJHA3HAYEHHbIC WJIM IOATOTOBJICHHBbIC COOPKH M KOMIIOHEHTbI 11
HCII0JIL30BAaHUS NPH razoaud¢y3noHHOM 000raleHnu

BBOJHOE 3AMEYAHUME

[Ipu  razommddy3moHHOM  MeTome  pa3feNeHHss  HM30TONOB  ypaHa  OCHOBHOM
TEXHOJIOTHYECCKOW COOPKOHM SIBIISICTCSI  CIIEMANBHBIN  MOPHUCTHIA  Ta301nudPy3noHHbTI
Oapbep, TEIUIOOOMEHHUK I OXJIAXJICHUS Ta3a (KOTOPBIM HarpeBaeTcs B MpOIECCe
CKaTusl), YIDIOTHUTEILHBIC KIIAMaHbl U PETYIUPYIONINE KIalaHbl, a TaKkKe TPYOOIPOBOIBI.
[Mockonmpky B Ta30audpy3MOHHON TEXHOJIIOTUM HCIONB3YeTCs MIECTU(TOPUCTHIN ypaH
(UFg), BCe obopymoBaHme, TpyOOIPOBOIBI W TOBEPXHOCTH H3MEPHUTENIBHBIX MPHOOPOB
(KoTOpBIE BCTYHMarOT B KOHTaKT C Tra3oM) JOJDKHBI HM3TOTAaBIMBATHCS W3 MaTEpHaJIOB,
CoXpaHsomuX cradmibHocTh Ipu KoHTakTe ¢ UFg. Tasomud¢ysunoHHas ycTaHOBKa
COCTOWT W3 psiia Takux COOPOK, TaK YTO MX KOJIHMYSCTBO MOXKET OBITh BaKHBIM
MOKAa3aTeJIeM KOHEYHOTO MPeTHA3HAYCHUSI.

I'azonu¢¢y3nonnnie 6apbepsl

a) CriernuaibHO TIpeTHA3HAYCHHBIE WK TIOJITOTOBJICHHBIC TOHKHUE, MIOPUCTHIC QPHUIBTPHI
¢ pasmepom 1op 100-1000-A (anrcTpem), Tommuuo# 5 MM (0,2 mr0iiMa) MM MEHBIIE, a
U1l TpyOdateix ¢opm muamerpoM 25 MM (1 gi0liM) WM MEHBINE, W3TOTOBJICHHBIC W3
METAJLTUYECKUX, TTOTUMEPHBIX MU KEPAMUYECKHX MaTepuaioB, kopposuectorkux Kk UFs,
"

b)  cnenmanbHO MOATOTOBJICHHBIC COCIUHECHUS WITU MOPOIIKH JIJIl U3TOTOBICHUS TaKHX
¢wibTpoB. Takue coeqUHEHUs M TIOPOIIKH BKIIIOYAIOT HUKENb HJIH CILIABbI, COIEpIKAIUe
60% wmm Oosee HUKENSA, OKcHA amoMuHus win croiikne K UFg monmHOCTBIO
(TopupOBaHHBIE YTIIEBOJOPOIHBIE MOIUMEPHI ¢ YUCTOTON 99,9% wmnm Gomee, pasmepom
gactull MeHee 10 MKM M BBICOKOH OJTHOPOJHOCTHIO YACTHUI[ MO KPYIMHOCTH, KOTOPBIC
CHEIMATILHO MOTOTOBIICHBI I U3rOTOBIICHUS ra30audpy3noHHBIX OapbepoB.
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5.3.2.

5.3.3.

5.34.

5.3.5.

54.

Kameps! nu¢pdy3opos

CriernaibHO TpeJHAa3HAYCHHBIC WM TOJTOTOBIICHHBIC T€PMETUYHBIC NMIHHIAPHUECKUC
cocynsl nmuamerpom Oomee 300 mm (12 mrotimoB) u muHOUM Gosee 900 MM (35 mroiiMoB),
WIN TPSIMOYTOJIBHBIE COCY/ABI CPaBHUMBIX pa3MepoB, MMEIONIME OJWH BITyCKHOW M JIBa
BBIMYCKHBIX TaTpyOKa, IUAMETp KaXKIOTO W3 KOTOpBIX Oomee 50 MM (2 mroiima), yist
MoMeIeHusl B HUX ra3oaudy3noHHBIX OapbepoB, M3roTOBIEHHBIE W3 cTOWKHX K UFg
MaTEePUAJIOB WU 3alUINECHHBIC TOKPBHITHEM U3 HUX, ¥ TIPEIHA3HAYCHHBIC JIJIS YCTAHOBKH B
TOPHU30HTATHLHOM HIIH BEPTHKAILHOM TIOJIOKEHHH.

Kommnpeccops! 4 ra3oayBKu

CriernajbHO TpeJHA3HAYCHHBIE WM TOJTOTOBIICHHBIC OCEBBIC, IICHTPOOECKHBIC WIIH
00beMHBIE KOMIIPECCOPbI, MM Ta30/1yBKH C IPOM3BOIUTEILHOCTHIO Ha Bcoce | M*/MUH 1in
oonee UFs u ¢ maBiaeHueM Ha BbIXOZe 10 Heckoibkux coteH klla (100 ¢yHT/kB. mioim),
MpeTHa3HAYCHHBIC [T JOJITOBPEMEHHOM dKcityaTarmu B cpene UF ¢ anekrponsurarenem
COOTBETCTBYIOIIICH MOIIHOCTH Wi 0e3 Hero, a TakkKe OTACIbHbIC COOPKH TaKuX
KOMIIPECCOPOB M Ta30/{yBOK. DTH KOMIIPECCOPHI M Ta30/,{yBKH HMEIOT TICPeTIa] TaBICHUS OT
2:1 mo 6:1 m m3roraBnuBaOTCs U3 CTOUKNX K UF¢ MaTepraioB Wi MOKPHIBAIOTCS UMHU.

Yniaornenus Bpalmlaruiuxcs BajioB

CrenuanbHO —TpeJHA3HAYCHHBIC WM  [OJrOTOBJCHHBIC BaKyyMHBIC  YIUIOTHCHHS,
YCTaHOBJICHHBIC HA CTOPOHE MOJAa4M W HA CTOPOHE BBIXOAA sl YIUIOTHCHHS Baja,
COCMIUHSIONIECTO POTOP KOMIIpeccopa WJIM Ta30[yBKH C TPHBOIHBIM JBUTaTElIeM, C TEM
YTOOBI 00ECTICYNTh HAISKHYIO TePMETH3AIIHIO, TIPEAOTBPAIIAIOIITYI0 HATEKAHNE BO3/yXa BO
BHYTPEHHIOIO KaMmepy KOMITpeccopa WIIM ra3oayBku, kotopas HamomneHa UFg —Taxue
VIUIOTHCHUSI OOBIYHO MPOCKTHPYIOTCS HAa CKOPOCTh HaTeKaHus OydepHOro rasza MeHee
1000 cm’/muH (60 mroiim’/MuH).

TenmoooMeHHUKH 119 oxJa:kaenns UFg

CriernanibHO TIpeHa3HAYEHHBIE WM TIOATOTOBJICHHBIE TEINTIOOOMEHHUKH, W3TOTOBICHHBIC
m3 croiikux k UFg mMaTepwanoB WM TOKPBITBIE UMH (32 HCKIIIOUCHHEM HEP)KaBEIOIICH
CTaln), WU MENbI0, WM JOOBIM COYETaHHEM JTHX METaJUIOB M DPAacCUNTAHHBIE Ha
CKOpPOCTh M3MEHEHHsI JaBJIeHus, onpeaessomero yreuky, meHee 10 Ila (0,0015 ¢pynT/KB.
moiiM) B yac ripu niepenaje nasiaerus 100 klla (15 ¢yHT/KB. qroiim).

CrenuajbHO NpeIHa3HAYEeHHbIe HJIU MOATOTOBJEHHbIE BCIOMOraTeJbHbIe CHCTEMBI,
o0opyloBaHMEe W KOMIIOHEHTHI ISl HCHOJbL30BAHUS MNpH razoaupgy3noHHOM
o0orameHun

BBOJHOE 3AMEYAHUME

BcnoMoraTenbHble  CUCTEMBI, O0OPYAOBaHME W KOMIIOHEHTHI JUIsl Tra30du(Qy3noHHBIX
YCTaHOBOK O 00OTAIIEHHIO MPECTABISIIOT COOOH CUCTEMBI YCTAHOBKH, HEOOXOAUMBIE IS
nogaun UFg B razoguddy3nonnyto cOOpKy, AJs CBSI3U OTAEIBHBIX COOPOK MEKAY co00il 1
o0pazoBaHMs KacKaJoB (WM CTyNEHEH) C IEeIbl0 IOCTENEHHOTO IOCTIDKEHHUS Ooiee
BBICOKOTO oboramenus u usBieueHus "mpoaykra" u "xBoctoB" UF¢ m3 muddy3moHHBIX
KackaJioB. BBHy BRICOKOWHEPIIMOHHBIX XapaKTepuCTHK (D (y3HOHHBIX KackajioB Tr000e
npepbIBaHue UX pabOTHl, 0COOCHHO UX OCTAHOBKA, MPUBOJAT K CEPHE3HBIM MOCIEACTBUSIM.
CrnenoBarensHO, Ha ra3oaudy3uoHHON yCTaHOBKE Ba)KHOE 3HAUCHHE MMEIOT CTPOToe H
MOCTOSIHHOE TIOZJIEpKaHNe BaKyyMa BO BCEX TEXHOJIOTHUECKUX CHCTEMax, aBTOMaTHYeCKast
3alMTa OT aBapuil W TOYHOE aBTOMATHUYECKOE PETyJMpOBaHHE MOTOKA rasa. Bce 3to
MPUBOJUT K HEOOXOIUMOCTH OCHAIICHHS YCTAHOBKU OOJBIIAM KOJIHYECTBOM CIECIIHATBLHBIX
WU3MEPUTENHHBIX, PETYIUPYIOIIUX U YIIPABIISIONINX CUCTEM.
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5.4.1.

5.4.2.

5.4.3.

O06bryH0 UF( ucnapsiercs u3 MUIMHIPOB, TOMEIIEHHBIX BHYTPH aBTOKJIABOB, U MOIACTCS B
ra3000pa3Hoil opMe K BXOJHBIM TOUYKaM Yepe3 CUCTEMY KOJUICKTOPHBIX TPyOOIpPOBOIOB
kackaga. "IIpogykt" u "xBocThl" UFs, mocTymarommue HU3 BBIXOAHBIX TOYEK B BHUAC
ra3000pa3HbBIX MIOTOKOB, IPOXOIAT YEPE3 CUCTEMY KOJICKTOPHBIX TPYOOIIPOBOIOB KacKaaa
00 K XOJIOAHBIM JIOBYIIKaM, JIMOO K KOMIIPECCOPHBIM CTAHITUSAM, TAE Ta3000pa3HbIid
notok UFg cxxumkaercss W 3aTeM MOMEIIAETCS B COOTBETCTBYIOIIME KOHTEUHEPHI A
TPAHCIIOPTUPOBKU WJIM  XPaHCHUSI. IMockonmbky Tazomuddy3uoHHAs yCTAaHOBKA IO
00OTaIeHNI0 UMeET OONBIIOe KOJMYECTBO Trazonu(pPy3nOHHBIX COOpPOK, COOpaHHBIX B
KacKaJibl, CO3MalI0TCSI MHOTOKHIIOMETPOBBIEC KOJUIGKTOPHBIC TPYOOIIPOBOABI KAacKaJoOB C
TBICSTYaMU CBapHBIX IIIBOB, MMPUYEM CXEMa OCHOBHOW YacCTH WX COCAMHCHHM MHOTOKPATHO
noBTopsiercs. OOopymoBaHHWEe, KOMIIOHCHTHI U CHCTEMBI TPYOOIIPOBOIOB M3TOTOBIISIOTCS C
COOJTI0TEHNEM BBICOKUX TPEOOBAHMH K BAKYYM-TUIOTHOCTH M YHCTOTE 00paOOTKH.

CucreMbl mogaun/cucreMsl oTBOAA ""mpoaykra' u "'xsoctoB"
\

CrenmaibHO TpenHa3HAYCHHBIE WM TOATOTOBJICHHBIE TEXHOJOTMYECKHE CHCTEMBI,
cniocoOHble padoraTs mpu AasieHuu 300 [la (45 GyHT/KB. QroiiM) M MeHee, BKIIOYast:

NHTAIONIME aBTOKJIAaBbl (MM CHUCTEMBI), HCMONb3yembie st mnomaun UFg B
ra3oauy3noHHbBIC KacKaJbl;

JIecyonuMaTopsl (ITH XOJIOJHBIE JIOBYIIKH), UCTIONb3yeMble Ut BeiBeaeHus: UFq u3
ra3oau(Py3nOHHBIX KaCKaI0B;

craniuu oxwkeHus, rae UFg B razoo0pas3Hoil dopMe M3 Kackama CKUMACTCS U
OXJIAXKAAETCA JI0 KUJKOTO COCTOSHUS;

craHIuy "mpomaykTa' WM "XBOCTOB', HWCHOJB3yeMble i nepememienus UFg B
KOHTEHHEPBHI.

CucrteMbl KOJJIEKTOPHBIX TPYOONIPOBO/IOB

CrierualibHO TIpeHA3HAYCHHBIC WU IOJATOTOBIICHHBIC CHCTEMBI TPYOONPOBOJOB H
CUCTEMBI KOJUICKTOpPOB s yaepxkanus UFg BHyTpu razonuddy3noHHBIX KackagoB. OTa
CeTh TPyOONIPOBOJIOB OOBIYHO MPECTABISICT CO00M crCcTeMy C "JIBOWHBIM" KOJUIEKTOPOM,
T/Ie KaXaast sueiika CoeIMHeHa C KaKIBIM U3 KOJIJIEKTOPOB.

BakyymHble cucTeMbl

a) CrenuaipHO TIpEAHA3HAYCHHBIC WIM MOATOTOBJICHHBIC KPYITHBIE BaKyyMHBIC

MarucTpaiy, BaKyyMHbIE KOJUIGKTOPHI W BaKyyMHBIC HACOCHI MPOMU3BOIUTEIHLHOCTHIO
3 3

5 m’/muH (175 ¢pyt’/mMunH) nnu 6onee.

b) BakyymHbIe HacoChl, CHEIUAILHO MPEIHA3HAYCHHBIC NI paOOoThl B COACpIKaiei
UFs atMocdepe ¥ H3rOTOBJICHHBIC W3 AJTIOMHHUS, HUKENS WU CIUTABOB, COJEPIKAIIMX
6oree 60% HUKENI WM TOKPHITHIE UIMH. OJTH HACOCHI MOTYT OBITh WJIM POTAlMOHHBIMH,
WIN TIOPIIHEBBIMH, MOTYT UMETh BBITECHSIONINE U (HTOPUCTOYTICPOIHBIC YIUIOTHEHHUS, a
TaKXe B HUX MOTYT IPUCYTCTBOBATh CIICIIUAILHBIC PAa00UNe KUKOCTH.
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5.44.

5.4.5.

5.5.

CrnenmnaabHbie CTOMOPHBIE M PeryJHPYIOIIHe KJIATAHbI

CrnenmanbHO TpeIHA3HAYCHHBIC WM IIOATOTOBJICHHBIC PYYHBIC WM aBTOMAaTHYCCKUE
CTOTIOPHBIC U PETYIUPYIOIINES KIIANaHbl CHIL()OHHOTO TUIA, U3TOTOBJIECHHBIC U3 CTOWKHUX K
UFs marepuanos, auamerpoM ot 40 mo 1500 mm (1,5 mo 59 mroiiMOB) Ui yCTaHOBKH B
OCHOBHBIX W  BCIIOMOTATEIbHBIX CHCTEMaxX ra3oau(y3nOHHBIX YCTaHOBOK  IIO
00oraIeHHIO.

Macc-cnekTpoMeTpbl/HcTOYHMKH HOHOB 111 UF

CrienualibHO TIpEIHA3HAYCHHBIC WIIU MOATOTOBJICHHBIC MAarHUTHBIC WM KBaJAPYIIOJBHEIC
MacC-CIIEKTPOMETPBI, CIIOCOOHBIE MPOU3BOAUTE MIPSIMOI 0TOOP MPoO ToaBaeMON MaccCHI,
"mpoaykTta" uiau "XBOCTOB" M3 Ta30BhIX MOTOKOB UF¢ M o0iamaromue MOJTHBEIM HAO0OpOM
CIICAYIONINX XapaKTePUCTHUK:

1. yAeNbHAs pas3peraromnias CriocoOHOCTh 1Mo Macce cBhimie 320;

2. COACPIKAT HMCTOYHUKH HOHOB, HU3IOTOBJICHHBLIC M3 HUXpPOMA WJIA MOHCIA WIA
3aIMUIICHHBIC IMTOKPBITUEM U3 HUX, WJIIN HUKCIIUMPOBAHHEBIC,

3. coJepKaT HOHU3aLNOHHBIE HCTOYHUKH C OOMOAapANPOBKOH HIIEKTPOHAMH;
4. COZEepKAaT KOJJIEKTOPHYIO CUCTEMY, IIPUTOJHYIO JJIL U30TOMHOIO aHAIU3A.
[TOACHUTEJIbBHOE 3AMEYAHUE

[TepeunciieHHOE BBIIE OOOPYAOBAHWE BCTYIAET B HEMOCPEACTBEHHBIA KOHTAKT C
TexHonoruueckuM razoM UFg, nub0 HEMmOCpeICTBEHHO pErylHpyeT MOTOK B Mpeaenax
Kackana. Bce MOBepXHOCTH, KOTOPHIE BCTYMAIOT B KOHTAKT C TEXHOJOTHUYECKUM Ta3oM,
IIETMKOM M3roTaBiIuBarOTCs u3 cTorkux kK UF matepuanoB win nmokpeiBaroTes umu. Js
Lee pa3felioB, OTHOCAMIMXCS K ra30aud(y3dOHHBIM YCTPOMCTBaM, MaTepHUabl,
kopposuectoiikue kK UFg, BKIIOUAIOT HEPXKABEIOLIYIO CTajlb, AIIOMUHHM, aTllOMUHUEBBIC
CIUIaBBI, OKCHJI ATFOMUHUS, HUKETh WM CIUIaBHI, coaepskantue 60% wumu O0osee HUKENS, a
Takxke cToiikue K UF¢ momHoCThI0 (hTOpUpPOBaHHBIC YTIIEBOIOPOIHEIC TOJIMMEPEI.

CnenuajibHo NnpeaHasHAY€HHbIC MJINX IOATOTOBJICHHBIC CHUCTEMBI, 060pyz1013a1me u
KOMIIOHEHTDbI JIfl MCITOJIBb30BAHUSA HA YCTAHOBKAX a3POAMHAMHUYECKOI0 odorameHmusl.

BBOJHOE 3AMEYAHUME

B mpomeccax aspoamramMmudeckoro obdoramieHus cMech razoodpasznoro UFg u jrerkoro raza
(Bomopon miH renuii) CKUMAeTCs U 3aTeM MPOITYyCKAeTCsl Yepe3 pa3AesIoNIie SIeMEHTH, B
KOTOPBIX H30TOIHOE PAa3JICICHUE 3aBEPIIACTCS IOCPEICTBOM TIOMYUYCHHS OOJBIINX
IEHTPOOCKHBIX CHUJI 110 TEOMETPUH KPUBOIWHEHHON CTEHKH. Y CIICITHO pa3pa0oTaHbI JBa
Mpoliecca 3TOro TUTA: TPOIIECC COTLTIOBOTO Pa3/IeIICHHs U POoIlece BUXPeBOH TpyOku. Jlis
000MX TPOIECCOB OCHOBHBIMH KOMIIOHEHTaMH KacKala pas[elieHusl SBISIOTCA
HWIMHIPAYECKHE KOpIyca, B KOTOPBIX pa3MEIICHbl CIIENHANbHbIE pa3JeluTeNbHbIE
AJIEMEHTHI (COTIIa WIIM BUXPEBBIC TPYOKH), Ta30BBIC KOMIIPECCOPHI M TEIUIOOOMEHHHUKH JIJIS
yaajneHus 0o0pa3ylolerocss Mmpu CKaTuu Termna. [ a’spoJuHaMHYeCKUX yCTaHOBOK
TpeOyeTcs MENbIi psijl TAKUX KacKaJloB, TaK YTO MX KOJIUYECTBO MOXKET CIIY)KHTh BaXKHBIM
yKazarejieM KOHEYHOTO HWCHONb30BaHMs. [lOCKOJNBEKY B a’pOJWHAMHYECKOM IPOIECCE
ncnons3yerca UFq, moBepxHOCTH BCero o00pynoBaHus, TPYOOIIPOBOIOB U U3MEPUTEIHHBIX
puOOpPOB (KOTOpHIE BCTYMAIOT B KOHTAaKT C Ta30M) JODKHBI H3TOTaBIMBATHCSA W3
MaTepUaJIOB, COXPAHSIOIINX YCTOUUMBOCTE ITpU KoHTakTe ¢ UFs.
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5.5.1.

5.5.2.

5.5.3.

5.54.

[OACHUTEJIbBHOE 3AMEYAHUE

[lepeunicieHHble B HACTOSIIEM pasfele 3JIEMEHTHl BCTYMAIOT B HEIMOCPEICTBEHHBIN
KOHTaKT ¢ TexHonormyeckuM razoM UF¢ nubo HemocpeacTBEHHO pPErysiupyioT MOTOK B
npenenax Kkackaga. Bce MOBEpXHOCTH, KOTOPHIE BCTYMAIOT B KOHTAKT C TEXHOJIOTHYECKUM
ra3oM, LEIMKOM H3roTaBnuBaroTca U3 crokux K UFg MaTepwanoB, WiIM 3allHIECHEI
MOKPBITHEM M3 TaKMX MarepuaioB. JIims menel pasnena, OTHOCAIIErocs K 3JIEMEHTaM
A’POIMHAMUIECKOTO oOorarieHus, koppo3uectoiikue Kk UFgs MaTepuaisl, BKIIOYAIOT MEb,
HEp)KaBEIOLIYI0 CTalb, AIIOMHHUI, AaTIOMHHHCBBIC CIUIABBI, HHUKEIb WM CIUIABBI,
cogepxkamue 60% unu 6onee HUKeN, a Takke croiikne Kk UFg moimHOCThIO GTOpHpOBaHHbIE
YIIIEBOAOPOIHBIE TIOJIUMEPHI.

Pa3zneanreabHbIe COILIA

CrnenuanbHO TIpeJHA3HAUCHHBIC WM TOATOTOBICHHBIC DPA3[CNUTENIBHBIE COIUIA M HX
coopku.  PaznmenuTenbHBIE CcOMIa COCTOAT W3 IIENEBHIHBIX H30THYTBIX KaHAJIOB C
panuycom m3ruda medee 1 MM (o6srano ot 0,1 mo 0,05 mm), kopposuectoiikux k UFq, u
UMEIOIIUX BHYTPEHHIOIO PEXYILIYI0 KPOMKY, KOTOpas pasleiisieT NpOTEKalomuil udepes
COTLIIO Ta3 Ha JIBE (DpaKIIvH.

Buxpessbie TpyOkn

CrienuanbHO TMpeIHA3HAYCHHBIC WM TMOJATOTOBJICHHBIC BUXPEBBIE TPYOKHM U HX COOPKH.
Buxpeble TpyOKH UMEIOT IMIIMHAPUIECKYIO WM KOHYCOOOpPa3HyIO (hOpMY, U3TOTOBJICHEI
u3 kopposuectoiikux kK UFs MaTepranoB min 3aliuIeHbl MTOKPHITHEM U3 TAKMX MaTepUATIOB
1 UMEIOT auameTp oT 0,5 cM 110 4 cM TpH OTHOIICHUH JTUHBI K quameTpy 20:1 wim meHee,
a TaKXke OTHO WM 0oJiee TaHTCHIIMATHLHOE BXOJHOE OTBepcTHE. TpyOKH MOTYT OBITh
OCHAIIICHBI OTBOJ/IAMH COILJIOBOTO THITA HAa OJTHOM HJIM Ha 000MX KOHIIAX.

I[MTOACHUTEJIBHOE 3AMEYAHUE

[MutarenbHBIN Ta3 TOCTYMAET B BUXPEBYIO TPYOKY IO KacaTeNbHOW C OJHOTO KOHIIA HITH
Yyepe3 3aKpy4yMBaloOIIe JIOMATKHA UK depe3 MHOTOYHCIICHHBIE TaHTEHIMATbHBIE BXOJHBIC
OTBEPCTHSI BIIOJIb TPYOKH.

Kommpeccopsl 4 razonyBku

CrnenmanbHO TPENHA3HAYCHHBIC WM IOATOTOBJICHHBIC OCEBBIC, IEHTPU(YKHBIC WIH
00BEMHBIE KOMIIPECCOPHI HIIM Ta30IyBKH, W3TOTOBICHHBIC M3 KOppo3uecToWkuXx K UFg
MaTepHUaIOB, I 3alUIICHHBIC TOKPHITUEM U3 TAKUX MaTEPHAJIOB, IPOU3BOIUTEIHLHOCTHIO
Ha BxoJe 2 M>/MEH Wi Goslee CMeCH UF¢ u Hecymiero ra3a (BOJOPO/T WU TEIHiA).

MNOSACHUTEJIbBHOE 3AMEYAHUE
Takue KoMIpeccopsl ¥ Ta30yBKHA 0OBITHO UMEIOT TTepenaa nasieHus ot 1,2:1 mo 6:1.
YnioTHeHHs1 Bpamawmuxcsi BaJioB

CrieruasibHO TIpeHa3HAYeHHbIE WM MOATOTOBIICHHBIE YIUIOTHEHHUS BPAILIAIOIINXCS BaJIOB,
YCTaHOBJICHHbIE Ha CTOpOHE TMOJa4d W Ha CTOPOHE BBIXOJAa JUIsl YIUIOTHEHHS Baa,
COEIUHSIONIETO POTOP KOMIIPECCOpa WIIA POTOpP Ta30AyBKH C NMPHUBOAHBIM JBUTATEIEM, C
TeM YTOOBI OOCCHEUUTh HAACKHYI0 TEPMETH3ALUIO, MPEAOTBPAMIAIONIYI0  BBIXOJ]
TEXHOJIOTMUECKOI'0 ra3a Wik HaTeKaHUE BO3AyXa WK YIIOTHSIOLIET0 ra3a BO BHYTPEHHIOIO
KaMmepy KoMITpeccopa Wi ra30AyBKH, KoTopas 3anoyHeHa cMmecbio UF¢ u Hecyiero rasa.
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5.5.5.

5.5.6.

5.5.7.

5.5.8.

5.5.9.

Ten1000MeHHHKH IJISl OXJIAKICHHUS ra3a

CrienManbHO TPEeIHA3HAUCHHBIC WM MOATOTOBJICHHBIC TEMIO0OMEHHUKH, U3TOTOBICHHBIC
u3 kopposuectoiiknx k UFg MaTepuanoB WIH 3allHIICHHBIC MOKPBITHEM U3 TaKUX
MaTepHaoB.

KO?KyXI/l pasaejaioummx 3JIEeMEHTOB

CHCI_[I/IaJIBHO MMpEAHA3HAYCHHBIC WJIW IMOATOTOBJICHHBIC KOXYXHW PasACIAOIINX 3JIEMECHTOB,
HU3roTOBJICHHBIC M3 KOppOBHeCTOﬁKHX K UF6 MaTCpuraioB UJIN 3alMUIICHHBIX IMOKPBITUCM U3
TaKUX MAaTCpPUaJIOB, AJId NOMCIICHHA B HUX BUXPCBBIX TPY60K HJIN pa3aCIUTCIbHBIX COIICI.

[OACHUTEJIBHOE 3AMEYAHUE

OTH KOXKYXH MOTYT TPEJICTABIATh COOOW NWIMHAPHUYECKUE KaMephl AHaMeTpoM Oolee
300 mm 1 mmHOK Oomee 900 MM WM MIPSAMOYTOJBHBIE KaMEphl CPAaBHUMBIX Pa3MEpPOB H
MOTYT OBITh TpEJHA3HAYEHBI JJIi YCTAHOBKH B TOPH30HTAIHHOM HIHM BEPTUKAIHHOM
MTOJIO’KECHUH.

CucreMbl mogauu/cucreMbl 0TBOAA ""mpoaykra' u '"'xBocTOB"
y

CrneunanbHO TMpeIHAa3HAYCHHBIE WM TMOJATOTOBJICHHBIC TEXHOJIOTMUECKHE CHUCTEMBbl WU
o0opynoBaHue Ui OOOTaTHTENBHBIX yCTAHOBOK, M3TOTOBJICHHBIE M3 KOPPO3UECTOMKUX K
UF¢ MaTtepuaioB Wi 3aIIUIICHHBIX TOKPHITHEM U3 TAKMX MaTePHAIIOB, BKITIOYAIOIIHE:

a) NHTAOINIME aBTOKJIABBI, IEYH WJIM CHCTEMBI, HCoib3yembie s mogaun UFg st
mporiecca 000TalCHNUS;

b) JecyOnuMaTopsl  (WJIM  XOJOJHBIC JIOBYIIKH), HCHOJB3yeMbIC ISl BBIBEICHUS
Harpetoro UF u3 mporiecca oboramnieHus Jis MOCIe Iy OIIEro NepeMeIICHNUS;

c) CTaHLUM OTBEP)KICHUS WIM OXKWKEHUs, UCIoib3yeMble aisi BbiBeneHus UFg u3
nporecca oborameHus myrem cxarus u nepesoga UFg B KMIKyI0 WIH TBEpAYIO
¢opmy;

d) cTaHMM "mpoaykra" win "XBOCTOB", Mcmonb3yeMele ans nepeMemieHus UFg B
KOHTEHHEPBHL.

CucreMbl KOJJIEKTOPHBIX TPYOOIIPOBOAOB

CrnenmanbHO TpeAHA3HAUCHHBIC WM TOATOTOBJICHHBIE CHCTEMBI  KOJUICKTOPHBIX
TpyOOIIPOBOZIOB, M3TOTOBICHHBIE W3 KopposumecToiknx K UFg wMarepmanoB wiun
3aIUIIEHHBIC TOKPBITHEM M3 TakKWX Marepuanos, i yaepxkanms UFs BHyTpH
a’POJIMHAMUYECKUX KacKaJoB. OTa CEThb TPYOONPOBOAOB OOBIYHO MPECTABISET COOOM
cucTeMy C "IBOMHBIM" KOJJIGKTOPOM, TIA€ KaXKIBIM KackaJ WIM Tpynma KacKaloB
COEIMHEHBI C KaXIbIM U3 KOJUIEKTOPOB.

BakyyMHbIe cHCTEMBI H HACOCHI
a) CrnenmanbHO TpeTHA3HAYCHHBIC WM TOATOTOBJIICHHBIE BaKYyMHBIC CHCTEMBI,
MIPOM3BOAUTEILHOCTEI0O Ha BXOJE 5 M/MEH  WITH Oojiee, COCTOSIINE M3 BaKyyMHBIX

MarucTpaiieii, BAKyyMHBIX KOJUIEKTOPOB M BaKyyMHBIX HACOCOB, U MpeAHAa3HAYCHHBIC IS
pabotsl B cogeprkamux UF ra3oBeIx cpenax.
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5.5.10.

5.5.11.

5.5.12.

5.6.

b)  BakyyMmHBIC HAacOCHI, CIICIIHAIILHO NpEIHA3HAYECHHBIC WM TOJTrOTOBICHHBIC IS
pabotel B copepxamux UFg ra3oBBIX cpeiax W WU3rOTOBJICHHBIC U3 KOPPO3HECTOMKHUX K
UF¢ MaTepuasioB Wi 3alIMILECHHBIX MOKPHITHEM M3 TaKUX MaTepuanoB. B sTux Hacocax
MOTYT HCIOJb30BaThCS (DTOPHCTO-YTIIEPOIHBIC YIUIOTHEHHSI W CIeIMajbHbIC pabodne
KHUIKOCTH.

CnenuajibHble CTONMOPHBIC U PEryJIMpPyOIue KJIaanaHbl

CrienuasibHBIC TIPEIHA3HAYCHHBIC WM TOATOTOBJICHHBIC PYYHBIC WM aBTOMAaTHYCCKHE
CTOIIOPHBIC M PETYJUPYIONINE KJalmaHbl CWIb(QOHHOTO THIIA, W3TOTOBJICHHBIC U3
koppo3uecToiikux kK UFs MaTepuiioB win 3alyICHABIC TTOKPHITUEM U3 TAKUX MaTepPUAJIOB,
muamerpoM oT 40 mo 1500 MM 111 MOHTa)ka B OCHOBHBIX M BCIIOMOTATEIBHBIX CHCTEMax
YCTaHOBOK a3pPOJAHMHAMHYECKOTO 000TAIIICHUSI.

Macc-cneKTpoMeTpbl/ucTOYHUKH HOHOB 1151 UFg

CrenumanbHO NpeIHa3HA4YE€HHBbIE WM MOJATOTOBJIEHHBIE MarHUTHBIE WJIN KBaJApYIOJIBHBIE
Macc-CIIeKTPOMETPHI, CIIOCOOHBIE MPOU3BOAUTH NPSMON OTOOp MO0 MoJaBaeMoi Macchl,
"mpoaykTa" mim "XBOCTOB" M3 ra3oBbiXx moTokoB UF¢ m oOnamaromme moiHBIM HAOOpoOM
CJIEIYIOIIUX XapaKTePUCTUK:

1. yAeNbHAs pas3peraromnias CriocoOHOCTh 1Mo Macce cBhimie 320;

2. CoACpKaT HMCTOYHUKH HOHOB, HU3IOTOBJICHHBIEC K3 HHUXpOMa HWJIM MOHCIA WIH
3aIMUIICHHBIC TOKPBITUEM U3 HUX, WJIIM HUKCIIUPOBAHHLIC,

3. COACPIKAT NOHU3AITMOHHBIC UCTOYHUKHU C 60M6ap,Z[HpOBKOI>’I QJICKTPOHAMU;
4, COACPKAT KOJIJICKTOPHYIO CUCTEMY, IIPUTOAHYIO IJIA U30TOIMHOI'O aHAJIMU3a.
CucremMbl OTACJICHUSA UF6 OT HECYIIEro rasa

CrnienanbHO TpeTHA3HAYCHHBIC WM TOJTrOTOBJICHHBIC TEXHOJIOTUYECKUE CHCTEMBI JUIS
otnencHus UFg oT Hecymiero rasa (Bogopo/ia WK TeIHs).

[OACHUTEJIBHOE 3AMEYAHUE

OTU CHUCTEMEI MNpeaAHA3HAUYCHbI JIsI COKpAIICHUA COACPIKAHUA UF ¢ B HCCYIIEM rasc no
OZ[HOI>’I YaCTHU Ha MUJIJIMOH WJIM MCHEC U MOT'YT BKIIFOYATh TAKOC O60pyI[OBaHI/I€, KakK:

a) KPUOTCHHBIE TEIUIOOOMEHHWKHA W  KPHOCENapaTophl, CIIOCOOHBIE CO37aBaTh
temmeparypsl -120°C wiu MeHee, Wiu

b) OJIOKH KPHOTEHHOTO OXJIAXKIEHHs, CIIOCOOHBIE co3/1aBarh TeMieparypsl -120°C uiu
MeHee, UITH
c) OJIOKM pa3JeNUTENLHBIX COTENl WM BUXPEBBIX TpyOok i otaeneHus UFg ot

HECYIIETO rasa, Wiu
d) xonoauble oByiku UFg, criocoOHbIe co3naBath TemmepaTypsl -20°C uin MeHee.

CrenuajbHO NpeIHAa3HAYEHHbIE MJIM TOATOTOBJIEHHBbIE CHCTEMbI, 000PyJI0BaHHE H
KOMIIOHEHTBI JUISI HCHOJIb30BaHMSI HAa YCTAHOBKAX XHMHYECKOr0 O0MeHa WJIH
HOHOOOMEHHOI'0 000raleHus

BBOJHOE 3AMEYAHUE

HesHauntenbHOE pasnuuuMe W30TOMOB YpaHa IO Macce NPHUBOAMT K HEOOJBIIMM
M3MEHEHHUSM B PaBHOBECHM XHMHYECKHX pEaKIuil, KOTOpble MOTYT HCIOJB30BATHCA B
KauecTBE OCHOBBI JUIA pa3JeNIeHUs] M30TOMOB. YCIEIIHO pa3pabdoTaHO JBa MpoIlecca:
KUIKOCTHO-KUIKOCTHBIN XUMHIECKIH 0OMEH M TBEPI0-KUAKOCTHBIA HOHHBIA OOMEH.
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5.6.1.

5.6.2.

B mponecce JKUAKOCTHO-KUIKOCTHOIO XUMHUYECKOTO OOMEHa B MPOTHBOTOKE MPOUCXOIUT
B3aMMOJICHCTBUE HECMEIIMBAIOMINXCA JKUAKUX (a3 (BOAHBIX WM OPraHUYeCKUX), UTO
npuBOIUT K 3 ekTy KacKkanupoBaHMs ThICAY CTaaui paszfencHus. BoaHas ¢asza cocTouT
U3 XJOpUia ypaHa B PAacTBOPE COJISIHOM KHCIOTBI; OpraHuueckas ()aza COCTOUT H3
9KCTpareHTa, CoAEpIKaIllero XJIOPpH] ypaHa B OpraHU4ecKoOM pacTBopurene. KoHTaKTHBIMU
¢bwibTpaMi B pa3fEIMTEIBHOM KacKage MOIYT SBIATBCS KUIKOCTHO-)KUIKOCTHBIE
OOMEHHBIC KOJIOHHBI (Takhe, Kak MMIYJIbCHBIC KOJIIOHHBI C CETYaThIMH TapesIkaMHu) HIIH
XKHUIKOCTHBIC HEHTPU(YKHBIE KOHTAKTHBIE GUIBTPEL. Ha 000mX KOHIAaX pa3aenuTeIbHOTO
KackaZa B LeNsX oOecredeHus] pediiokca Ha KaXIOM KOHIE HEOOXOAWMBI XUMHUYECKHE
IpeBpalieHus (OKUCIIEHHE U BOCCTaHOBJIEHHE). | 1aBHas 3a7aua KOHCTPYKLMHM COCTOUT B
TOM, 4TOOBI HE JOIYCTHThH 3arpsi3HEHUS TEXHOJIOTUYECKUX [OTOKOB HEKOTOPBIMU MOHAMU
METAJUIOB. B CBSI3M ¢ 3TUM HCHOJIB3YIOTCS IJIACTUKOBBIC, TIOKPHITHIE ITACTHKOM (BKJIIOYAs]
npUMEHEeHHne (TOPUPOBAHHBIX YIIIEBOJOPOJHBIX MOJIMMEPOB) H/MIHM TOKPBITHIE CTEKIOM
KOJIOHHBI U TPYOOIIPOBOIBI.

B TBepmo-KMIKOCTHOM HOHOOOMEHHOM MpoLecce 00O0TralieHne JOCTHIaeTCs MOCPEICTBOM
ancopOuu/aecopoy  ypaHa Ha  CICOHAJBHOH, OYeHb OBICTPO  JEHCTBYIOIICH
MOHOOOMEHHOM cMojie wim axcopOeHte. PacTBop ypaHa B CONSHOM KHCIIOTE W JIpyTrHe
XUMHYECKHE PeareHThl MPOMYyCKAIOTCS Yepe3 MIIHHAPUIECKIEe 000raTUTEIbHbIE KOJIOHHEI,
coJep)Kallue YIUIOTHEHHbIE cJou anacopOeHta. [l moanepaHuss HEMPEepPBIBHOCTH
nporecca HeoOxoanMa cucteMa pedrokca B LeNsX BEICBOOOXKICHUS ypaHa U3 aJcopOeHTa
00paTHO B KUAKHKA TOTOK, C TEM YTOOBI MOKHO OBLIO coOpaTh "IpoayKT" U "XBOCTHI". DTO
IOCTUTAETCS  IyTeM  KCIONB30BAaHUS  MOAXOMAINIMX  XUMHYECKHX  PEareHTOB
BOCCTAHOBJICHHUS/OKUCIICHUS, KOTOPHIE TMOJHOCTBIO PETEHEPHUPYIOTCS B  Pa3lelbHBIX
BHEIIHUX TETISIX M KOTOpPBbIE MOTYT YaCTHYHO PETEHEPHUPOBATHCS B CAMHUX HM3OTOIHBIX
pa3denuTENbHBIX KOJOHHax. IIpucyTcTBHE B mpolecce TOpSYHX KOHIEHTPHPOBAHHBIX
PacTBOpOB COJITHOW KHUCIIOTHI TpeOyeT, 4ToObl 000OpyaoBaHHE OBLIO HM3TOTOBJICHO W3
CHEUUAIBHBIX KOPPO3MECTOMKMX MAaTepUallOB WIHM 3aIIMIICHO MOKPBITHEM M3 TaKHX
MaTepraoB.

KMIKOCTHO-’KHAKOCTHBIE 00MEHHbIE KOJOHHBI (XUMHYeCKHA 00MeH)

[IpoTBOTOYHBIE )KHIKOCTHO-KUAKOCTHBIE OOMEHHBIE KOJIOHHBI, IMEIOIINE MEXaHUIECKHH
CHJIOBOM BBOJ (T.e. HUMIIyJbCHBIE KOJOHHBI C CETYATBIMH TapejKamH, KOJIOHHBI C
TapeiKaM{, COBEPIIAIOIIMMH BO3BPAaTHO IOCTyNAaTENbHBIE IBM)KEHHSA, U KOJIOHHBI C
BHYTPEHHHUMH TYpOMHHBIMH CMECUTENSIMH), CHELHAIBHO MpeIHa3sHAYCHHBIE HIIH
MOATOTOBJIGHHBIE JJIsi OOOTaIleHHs] ypaHa C KCIOJIb30BaHUEM IIPOLEcca XHUMHYECKOTO
obmena. [ KOppo3WOHHOM YCTOWYMBOCTH K KOHIICHTPHPOBAHHBIM PACTBOPAM COJITHOM
KHCIIOTBI STH KOJIOHHBI W WX BHYTPEHHHE KOMIIOHEHTHI M3TOTOBIEHBI W3 TOIXOISIINX
TUTACTUKOBBIX MaTepHaoB (TaKuX, Kak (GTOPUPOBAHHBIEC YTICBOAOPOAHBIC MOTMMEPHI) HITH
CTEKJIa WM 3alIUIIEHBI TOKPHITHEM U3 TaKUX MaTepuanoB. KoOJIOHHBI CIpOEKTHPOBAHBI HA
kopoTkoe (30 cekyH[I UM MeHee) BpeMsl IPOXOXKICHHUS B KacKaje.

enTpudy:kHble KUIAKOCTHO-KUIKOCTHbIe KOHTAKTHbIE QUIbTPHI (XMMHUYECKHH
o0MeH)

HentpudykHbie  KUAKOCTHO-KHUIKOCTHBIE  KOHTAaKTHbIE  (WIBTPHI,  CIEIHAIBHO
MpeIHA3HAYCHHBIC WM TIOATOTOBJICHHBIC JUIsl OOOTAllleHUs YypaHa C HCIOJIb30BaHHEM
MpoIecca XUMHUIECKOTO OOMEHa., B TaknX KOHTAKTHBIX (MIIBTPaX UCTIOIB3YETCS BPAICHUE
JUTSL TIOJTyYEHUS] OPTaHWYECKHX W JKUIKUX ITOTOKOB, a 3aTeM IEHTpOOeKHas cuia Jyis
pasnenenus (a3, s KOPPO3MOHHOW CTOMKOCTH K KOHIEHTPUPOBAaHHBIM pacTBOpam
CONISTHOW KHCJIOTHl KOHTAaKTHbIE (PUIBTPHI HW3TOTABIMBAIOTCS W3 COOTBETCTBYIOIIHX
IJTACTUKOBBIX MaTEpHUANOB (TaKuX, Kak (pTOpUpPOBaHHBIEC YTIIEBOJOPOAHbIE TIOTHUMEPHI) WITH
MOKPBHIBAIOTCS HUMHU WU CTEKIIOM. lentpudyxHble  KOHTaKTHBIE  (UIBTPHI
CHPOEKTUPOBaHBI Ha kopoTkoe (30 CeKyHIT WM MEHEe) BpeMs ITPOXO0KICHUS B KaCKae.
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5.6.3.

5.6.4.

CucreMbl 1 000py10BaHUE JJIsl BOCCTAHOBJIEHHUS YPaHA (XUMUYECKUI1 00MeH)

a) CnenuanbHO NpeAHa3HAYCHHbBIC Wi MOATOTOBJICHHBIE STYCUKH
BIEKTPOXUMUYECKOTO BOCCTAHOBIICHUS JIsl BOCCTAHOBJICHUS ypaHa U3 OJHOIO BAJICHTHOTO
COCTOSIHHSL B JIpyroe uisd o0OoTalleHns ypaHa ¢ MCIONb30BaHHEM TpoIlecca XMMHYECKOTO
oOMeHa. Marepuaibl s9eeK, HaXOAIINECs B KOHTAKTe C TEXHOJIOTHYECKUMHU PacTBOPaMH,
JOJDKHBI OBITH KOPPO3UECTOMKUME K KOHIIEHTPUPOBAHHBIM PACTBOPAM COJISTHOW KHUCIOTHI.

[TOACHUTEJIbBHOE 3AMEYAHUE

Karomnbrii oTcek s4elKkM JODKEH OBITh CIPOSKTUPOBAH TakKWM 0O0pa3oM, 4YTOOBI
MPEIOTBPATUTh MTOBTOPHOE OKUCIICHUE YpaHa J0 0oJiee BHICOKOTO BaJCHTHOTO COCTOSHUSL.
Jns ynepkaHus ypaHa B KaTOJHOM OTCEKE sYelKa MOXET HMETh HENPOHHUIACMYIO
nradparMeHHyI0 MeMOpaHy, H3TOTOBJICHHYIO W3 CIICIHAILHOTO KaTHOHHO-OOMEHHOTO
Mmarepuaia. KaTox COCTOMT M3 COOTBETCTBYIOIIETO TBEPIOTO MPOBOJHHKA, TAKOTO, Kak

rpadur.

b) CreniuajabHO MMPCAHA3HAUCHHBIC WJIM TIOATOTOBJICHHBIC CUCTCMbI JIS1 HU3BJICUCHUA
UJr4 U3 OPraHU4YCCKOIro TIIOTOKA, PCTryJIUPOBAHUA KOHICHTPALIMM KHUCIOTBI W IOJId
3alI0JIHCHHUA AYCCK SJICKTPOXMMUYCCKOI0 BOCCTAHOBJICHUA Ha IMPOU3BOJCTBECHHOM BBIXOAC
Kackaja.

I[MTOACHUTEJIBHOE 3AMEYAHUE

OTU CHCTEMBI COCTOAT W3 000PYHAOBaHUS SKCTPAKIIUN PACTBOPUTEIIEM JIJISI OTTOHKHU U™ u3
OPraHUYECKOTO TIOTOKA B KUAKUI pacTBOp, 000PYAOBAHUS BHIMTAPUBAHUS W/WIHA JIPYrOro
0o0OopymoBaHUs IS JIOCTIDKEHUS PETYJIMPOBKU M KOHTPOJS BOJOPOJHOTO IOKA3aTesl, U
HACOCOB HJIM IPYIHMX YCTPONCTB MEpeHOca IS 3alOJIHEHHUS SUEEK DICKTPOXHUMHUYCCKOTO
BoccTaHoBieHU. (OCHOBHas 3amada KOHCTPYKIIMH COCTOMT B TOM, 4YTOOBI H30€kKaTh
3arpsi3HCHMS IIOTOKA KUAKOCTH HOHAMHM HEKOTOPhIX MeTauioB. CienoBaTeiabHO, T YacTH
000pyIOBaHUS CUCTEMBI, KOTOPBHIC HAXOJATCS B KOHTAKTE C TEXHOJOTHUYCCKUM MOTOKOM,
M3rOTaBIUBAIOTCS U3 COOTBETCTBYIONINX MaTEpUANOB (TaKUX, KaK CTEKIIO, TOPUPOBAHHBIC
YTIIEBOIOPOJIHBIC TTOIMMEPEI, Cybdat nmonudeHuna, cyabhoH mom3hupa U MPOmUTaHHKIH
CMOJI0M TpauT), WIK 3alIUIICHB] TOKPHITHEM U3 TAKUX MaTCPHAJIOB.

CucreMbl NOATOTOBKM MUTAHUSA (XUMHUYECKHiT 00MeH)

CHCI_[I/IaJIBHO MNpEAHA3HAYCHHBIC WM TIOATOTOBJICHHBIC CHUCTEMBI JJId IIPOMU3BOACTBA
MUTATCIBbHBIX PACTBOPOB XJIOpUJa YpaHa BBICOKOM YHCTOTEI oA YCTAaHOBOK  I10
Ppa3sacIICHUIO0 U30TOIIOB YpaHa MCTOJO0OM XUMHUYCCKOI'0O oOMeHa.

[OACHUTEJIbBHOE 3AMEYAHUE

DTH CHCTEMBI COCTOAT M3 00OPYIOBAHHS ISl PACTBOPEHHS, YKCTPAKIIMU PACTBOPHUTENEM
VI/MIIH HOHOOOMEHHOTO 0GOPYIOBAHHMSA Il OUMCTKH, @ TAKKe JIEKTPONUTHUECKHX SYeeK
s BoceranoBiernst U™ wmm U™ B UP. B »Tux cucreMax MPOM3BOMSTCS PACTBOPHI
XJIOpUAa YpaHAa, B KOTOPHIX CONEPXKHTCA IJIHIIb HECKOJBKO dacTeil Ha MMIUIMOH
MeTaJTMUeCKHX BKIIIOUEHHH, TaKMX, KaK XPOM, JKele30, BaHAJHi, MONHONEH M JPYTHX
JBYXBAJIGHTHEIX ~HX KATHOHOB WM KATHOHOB C  OOJbIIEH  BaJEHTHOCTHIO.
KOHCTPYKIMOHHEIE MaTepHabl JUIs SIEMEHTOB CHCTEMBI, B KOTOpOii oOpabaTsiBaetcst U™
BEICOKOH UHCTOTHI, BKJIIOUAIOT CTEKJO, (JTOPHPOBAHHBIE YIJIEBOIOPOIHBIE IIOTHUMEPEI,
rpaduT, MOKPHITHIA MOTHBUHHI-CYIb(GATHEIM HIH MOTH3(PUP-CYTbOHHBIM IIACTHKOM U
IPONTUTAHHBINA CMOJIOH.
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5.6.5.

5.6.6.

5.6.7.

5.6.8.

CucteMbl OKHCJIEHUS ypaHa (XHMHYeCKHIT 00MeH)

CrenuajabHO MNpCAHA3HAUYCHHBIC WKW IMOATOTOBJICHHBIC CUCTECMBI IJId OKHUCJIICHUA U+3 B UJr4
AJid BO3BpalllCHUA B KackKaJd pasACICHUA H30TONOB YypaHa B IIPOLICCCC 060FaIJ.ICHI/I$I
MCTOJOM XHUMHYCCKOI'O oOMeHa.

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

a) o0opymoBaHWe Il KOHTAaKTHPOBaHUS XJiopa M KHUCIOpOJa C  BOJHBIMHU
a¢mroeHTaMu W3 O0OPYIOBaHUS  pa3lelICHUST U30TONOB W 3KCTPAKIUU
o0Opa3oBaBIIerocs U™ B 06eaueHHbIit OpraHUYecKuil MOTOK, BO3BpAIIAIOIINICS U3
MTPOU3BOJICTBEHHOT'O BBIXO/Ia KacKaa;

b) 00opymoBaHNE, KOTOPOE OTHETSET BOAY OT COJISTHOH KHCJIOTHI, 4TOOBI Boma M
KOHIICHTPUPOBAHHAS COJISTHAS KUCIIOTa MOTIIH ObI OBITh BHOBBH BBEJICHBI B TIPOIIECC B
HYXKHBIX MECTaX.

BbicTpo pearnpyronue HOHOOOMEHHBIE CMOJIbI/aACOPOEHTHI (HOHHBIH 00MeH)

Brictpo  pearupyromue HOHOOOMEHHBIE CMOJBI WM aACOPOCHTHI, CIEIHMAIbHO
npesHa3sHaYeHHbIE WIM IOATOTOBJICHHBIC IS OOOTaIleHHs ypaHa C HCHOJIb30BAaHHEM
npolecca HOHHOTO OOMEHa, BKIIFOUYasi IOPUCTBIE CMOJIBI MAKPOCETYATON CTPYKTYpPBI H/WIIN
MeMOpaHHBIC CTPYKTYpbl, B KOTOPBIX AaKTHBHBIC TpPYIIBl XHMHUYECKOro oOMeHa
OrpaHWYEHBl TOKPHITHEM Ha TOBEPXHOCTH HEAKTHBHOW MOPHCTOH BCIOMOTaTEIbHOU
CTPYKTYpHBI, U APYrHe KOMIIO3UTHBIE CTPYKTYpPHI B JI000H mpremieMoi (opMme, BKIIOYAs
YacTUIIBI BOJIOKOH. OTH MOHOOOMEHHBIE CMOJIBI/acOpOCHTHl UMEIOT nuameTphl 0,2 MM
WIA MEHee U JOJDKHBI OBITh XHMHYECKH CTOMKHMM II0 OTHOIIECHHIO K pacTBOpaM
KOHILICHTPUPOBAHHOM COJISIHON KHCIOTHI, @ TaKXKe JOCTATOYHO NPOYHBI (PH3UIECKH, C TEM
4TOOBl MX CBOMCTBa HE YXYIIIAIUCh B OOMEHHBIX KOJOHHAX. (CMOJIbI/aIcOpOCHTBI
CTHeLUAIbHO NPeAHa3HAUYCHBI AT MOJTyYeHNs] KHHETUKH OYEeHb OBICTPOro 0OMeHa H30TOINOB
ypaHa (mauTenbHOCTH mModyoOMeHa MeHee 10 cekyHA) M 00magal0T BO3MOKHOCTBIO
pabotath npu TemmepaTtype B auanazone oT 100°C mo 200°C.

HoHnooOMeHHBbIE KOJOHHBI (MOHHBII 00MeH)

Humuaapuyaeckre KOJOHHBI auaMeTpoM Oomee 1000 MM i yaepskaHusl U TTOAIEPIKAHMS
3aIlOJTHCHHBIX CJIIOEB HOHOOOMEHHBIX CMOJI/aJICOPOCHTOB, CIENUALHO TpeIHA3HAUCHHBIC
WIM TIOATOTOBJICHHBIC Ui OOOTallleHUs ypaHa C UCIOJIb30BAaHHEM HOHOOOMEHHOTO
mporecca.  OTH KOJIOHHBI HM3TOTOBJICHBI W3 MAaTepUANOB (TaKMX, KaK TUTaH WIH
(TOpUpOBaHHBIC YTIIEBOAOPOIHBIE TIOJIMMEPHI), CTOMKHX K KOPPO3WUH, BBI3BIBAEMOW
pacTBopamMyl KOHIICHTPUPOBAHHOW COJITHOW KHCIIOTBI, WJIM 3alIUIICHBI TIOKPBHITHEM H3
TaKuX MaTepuajoB M CHOCOOHBI paboTaTh mpH TemrepaType B muamazone oT 100°C mo
200°C u mapnenuw Boirre 0,7 MIla (102 ¢pyHT/KB. q10HM).

HonooOMeHnHbIe ccTeMBbI pe(pioKca (HOHHBIH 00MeH)
a) CrenmanbHO TpeAHAa3HAUYEHHBIE WM MTOATOTOBJIEHHBIE CUCTEMBI XUMUYECKOTO WM
JNIEKTPOXMMHUYECKOTO  BOCCTAHOBJICHMS  JUIi  pereHepalud  pearcHTa(oB)

XUMHUYIECKOTO BOCCTAHOBJICHUS, HMCIIOIL3YeMOTO(bIX) B KackagaXx HMOHOOOMEHHOTO
oborarieHus ypana.
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5.7.

b) CHCLII/IaJ'IBHO MNpEAHA3HAUYCHHBIC WJIM MOATOTOBJICHHBIC CUCTEMbI XUMUYCCKOI'0 WA
QJICKTPOXUMHUYCCKOI'O OKHUCJICHHA Ui pereHepanuu peaFCHTa(OB) XHUMHUYECCKOT'O
OKHCJICHUA, I/ICHOJ'H:3yeMOI‘0(BIX) B KaCKazgax HOHOOOMEHHOTO O6OI‘aH_[eHI/I}I YpaHa.

I[NOACHUTEJIBHOE 3AMEYAHUE

B mnporecce moHOOOMEHHOrO O00OTAaIICHHS B KAayeCTBE BOCCTAHABJIMBAIOIIETO KAaTHOHA
MOKET HCIIONIb30BATHCS, HAmpuMep, TpexpanentHblii tutan (Ti™), m B sToM ciydae
BOCCTaHOBUTEIbHAS cucTema Oynet BBIpabaTHIBAThH Ti" MTOCPEICTBOM
Boccranosienns Ti™,

B mporecce B kadecTBe OKUCIHTENSI MOXKET HCIOIB30BAThCS, HAPUMED, TPEXBAICHTHOE
+ +
xemeso (Fe™), m B 5TOM ciIydae cHCTeMa OKHCICHHS OyaeT BbpabaThiBaTh Fe'
+
ocpecTBOM okuciIeHns Fe™”.

CrnenuajbHO npeaAHasHAa4YC¢HHbIC WJ/IM IIOATOTOBJ/ICHHBIC CHUCTEMBI, oﬁopynona}me H
KOMIIOHEHTBI JIfl UCITOJIBb30BAHUSA B JIA3€PHBIX 000raTUTEJIbHBIX YCTaHOBKAaXx

BBOJHOE 3AMEYAHUME

CymiecTByOIUE CUCTEMBI IJIi 00OTaTUTENBHBIX MPOLIECCOB C HCIOJIb30BAHUEM JIa3€POB
NeNIATCs Ha JiBE KaTerOpUM: Te€, B KOTOPbIX padoueil cpenoil sBIsOTCS Hapbhl aTOMapHOTO
ypaHa, U Te, B KOTOpPBHIX paboueil cpenoil SBISIOTCA Iaphl YPaHOBOI'O COEAMHECHHMS.
OOmuMu Ha3BaHUSAMM Ul TaKUX IPOLIECCOB SIBIAIOTCS: IIE€pBas KaTeropus - JIa3epHOE
paszmesieHHe HW30TOMOB MO MeToAy aTomapHbiXx mapoB (AVLIS wmum SILVA); Bropas
KaTeropusi - MOJIEKYJISIPHBI METOA J1a3epHOro pasneneHus uzoromnos (MLIS umu MOLIS)
W XUMHUUYECKas peakius MOCPEeICTBOM H30MpaTEeIbHOM M0 M30TONaM Ja3epHON aKTHBALIUH
(CRISLA).  Cucremsl, 000pyIOBaHWEC ¥ KOMIIOHCHTHI IS YCTAaHOBOK JIa3epHOTO
oborarmeHns BKIIOYAIOT: a) YCTPOWCTBA IS MOMAYM MapOB METaUITMUECKOTO ypaHa (st
m3bupaTenbHOW (OTOMOHU3ANNN) WM YCTPOWCTBA [UIS TOJA4Yd TIApOB ypPaHOBOTO
coeauHeHus (11 GoToAMCCOUMANNN WM XUMHYECKOH aKkTHBAaLWHU); b) yCTpOHCTBa LIS
cbopa oborameHHOro U OOCTHEHHOTO0 METAIIMUECKOro ypaHa B KadecTBe "MpOoAyKTa" H
"XBOCTOB" B IIEPBOIl KATErOpUH U YCTPOIHCTBa AJIsl cOOpa Pa3IoKEHHBIX WM BBILICAIINX U3
peakIuy CoeqMHEHUI B KadecTBe "MpoaykTa" M HeoOpaboTaHHOrO Marepraga B Ka4ecTBE
"XBOCTOB" BO BTOpO#l KaTeropwu; ¢) paboune JIa3epHBIE CHUCTEMBI I M30UpaTeIHHOTO
BO30Y)KICHHST HW30TONMOB ypaHa-235; wu d) obopymoBaHWe sl TMOATOTOBKH IOJAYH H
KOHBEPCHH TIPOAYKTa. BcnencTBue CI0KHOCTH CHEKTPOCKONHUH aTOMOB U COCIMHEHHMA
ypaHa MOKeT MoTpe0OBaTbCA HCIOJIB30BAaHHE JIIOO00H M3 psila UMEIOLIMXCS JIa3€PHBIX
TEXHOJIOTH.

[NTOACHUTEJIBHOE 3AMEYAHUE

MHorue Y3 KOMIIOHEHTOB, TMEpPEUYUCICHHBIX B HOTOM paslene, BCTyHaloT B
HETNOCPEICTBEHHBI KOHTAKT C MapaMy METAJUIMYECKOTO YpaHa WM C JKUIKOCTBIO, UITH C
TEXHOJIOTHUYEeCKUM razom, cocrosiuiuM U3 UFgs unm cmecu u3z UFg u apyrux rasos. Bce
MOBEPXHOCTH, KOTOPHIE BCTYMAIOT B KOHTAKT ¢ ypaHoM min UFg, TIOTHOCTRIO M3rOTOBIIEHBI
U3 KOPPO3UECTONKUX MaTepUaIOB WIIN 3aIUIIEHBI MOKPHITUEM U3 TAKUX MaTepuanos. [lms
HeNel pasfena, OTHOCSINEroCs K KOMIIOHEHTaM OOOpYJIOBaHHS IS JIa3€PHOTO
oOorareHus, MaTepuaibl, CTOMKHE K KOPPO3WH, BBEI3BIBAEMON MapaMy WU KHUIKOCTSIMH,
CONlepKalllIMKA METAJUIMYECKU ypaH WM YpPaHOBBIE CIIABBI, BKJIIOYAIOT ITOKPBITHIHA
OKCHJIOM UTTPHS TpadUT U TaHTaJ; W MaTepHalibl, CTOWKKHE K KOppo3uH, Bei3biBaeMoit UFs,
BKIIIOYAIOT MeJlb, HEPXKABEIOMIYIO CTallb, ATIOMUHUHN, allIOMUHUEBBIE CIUIABBI, HUKEb WM
cIutaBbl, copepkantue 60% Hukens u 6onee, u croiikue Kk UF¢ MOMHOCTEIO PTOPUPOBAHHBIC
YIIIEBOJOPOAHBIC TIOTUMEPBI.
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5.7.1.

5.7.2.

5.7.3.

5.74.

5.7.5.

Cucremsbl BoinnapuBanus ypana (AVLIS)

CrierualibHO TIpeIHA3HAYCHHBIE WM TOJATrOTOBICHHBIC CHCTEMBI BBIIAPUBAaHUS YpaHa,
KOTOpBIC COJAEPIKAT BBHICOKOMOIIHBIC ITOJIOCOBBIE WM PACTPOBBIC 3JICKTPOHHO-TYUYEBBIC
MYLIKH ¢ TIepeaBaeMOi MOIIIHOCTBIO Ha MUIlIeHb Ooee 2,5 kKBT1/cm.

CucreMsl 1J151 00padOTKH KUAKOMeTaL/Inyeckoro ypana (AVLIS)

CrienmanbHO TIpeIHAa3HAYCHHBIE WUIH TTOATOTOBJICHHBIE CHCTEMBI I 00pabOTKHU SKHIKOTO
MeTajula AJisl PacIUIaBICHHOTO ypaHa WM YPAHOBHIX CIUIABOB, COCTOSIIME W3 TUTJIEH U
OXJTXKIAFOIIETO 000PY/TOBAHUS JJIsT TUTIICH.

[OACHUTEJIbBHOE 3AMEYAHUE

Turmu wm Jpyrue KOMIOHEHTBI 3TOH CHCTEMBI, KOTOpPBIE BCTYMAalOT B KOHTAaKT C
pacIIaBJIeHHBIM YPaHOM WJIM YPAHOBBIMH CIIJIAaBaAMH, H3TOTOBJICHBI U3 KOPPO3UECTONKHUX U
TEPMOCTOWKHMX MAaTepHalioB WM 3allWIICHHBIX MOKPHITHEM U3 TaKUX MaTepHaoB.
[Tpuemiiemble MaTepualbl BKIIOYAIOT TAHTAJ, MOKPBITBIH OKCHAOM UTTPHs rpadut, Tpadur,
MOKPBITHIN OKHCTIaMH JPYTUX PEAKO3EMENIBHBIX 3JIEMEHTOB MM UX CMECAMU.

Arperatsl 1Js c6opa "'mpoaykra' u "'XBocTOB' MeTaIH4eckoro ypana AVLIS)

CrienmanbHO MpeaHa3HaAYeHHBIC WIIM MTOATOTOBIICHHBIC arperaTsl s coopa "npoaykra" u
"XBOCTOB" METAJJIMUECKOTO ypaHa B KHIKOH MM TBEPAOH Gopme.

I[NTOACHUTEJIBHOE 3AMEYAHUE

KOMIOHEHTBI 3THX arperaToB H3TOTOBICHBI W3 MaTepPUANIOB, CTOWKHX K HarpeBy u
KOPPO3UH, BRI3BIBAEMON TTapaMU METAJUTMYESCKOTO YpaHa WU YKUIKOCTHIO, HITH 3aIlUIICHBI
MOKPBITHEM M3 TaKUX MaTEPUANIOB (TaKMX, KaK MOKPBITHIA OKCHUIOM HUTTPHUS TpaduT WU
TaHTaJ) U MOTYT BKJIIOYATh B ce0s TPyOOIIPOBOIBI, KJIAMaHbl, MTYyIepa, Jkemoba", BBOIHI,
TEINIOOOMEHHUKH W KOJUIEKTOPHBIE TUIACTUHBI JIJISI MAarHUTHOTO, JJIEKTPOCTATHYECKOTO
WIN IPYTHX METOJIOB Pa3/IelICHHS.

Koxyxu pazneanrenbnoro moayJsi (AVLIS)

CrieruaibHO ~ TIpeJHA3HAYCHHBIE  WJIM  TMOJTOTOBJICHHBIC  IWIMHAPUYCCKHE WU
MPSIMOYTOJIbHBIC KaMephl JUIsi TIOMEUICHWS B HHUX HMCTOYHUKA TAapOB METALTMYSCKOTO
ypaHa, dJIEeKTPOHHO-IYICBOH ITYIIKH M KOJJIEKTOPOB "TipoaykTa" 1 "XBOCTOB".

[NTOACHUTEJIBHOE 3AMEYAHUE

Ot KOXYXH HMMCIOT MHOXECTBO BXOHBIX OTBepCTI/Iﬁ IJId ToJavy JJICKTPOIIMTaHUA U
BOJAbI, OKHa I JIa3€PHBIX ITYYKOB, COC}.‘[I/IHGHI/If/’I BAaKYYMHBIX HACOCOB, a TaKiKC IJid
AUAarHOCTUKU W KOHTPOJIA KOHTPOJIbHO-USMCPUTCIILHBIX HpI/I60p0B. OHH uUMEIOT
HpI/ICHOCO6J'I€HI/I$I A4 OTKPBITUA W 3aKpPbITUS, 9TOOBl 00ECIICUUTE O6CJ'Iy>KI/IBaHI/Ie
BHYTPCHHUX KOMIIOHCHTOB.

CBepx3BYyKOBBIE paclIMpUTe/bHbIe comia (MLIS)
CriernasibHO TIpeTHA3HAYCHHbIE WJIM MTOATOTOBIIEHHBIE CBEPX3BYKOBBIE PACHIMPUTEIHHBIC

comna g oxnaxaeHus cmeced UFgs u Hecymero raza go 150K wimm Hmwxke u
kopposuectorkue Kk UFg.
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5.7.6.

5.7.7.

5.7.8.

5.7.9.

5.7.10.

Konnextopsl npoaykra narugropucroro ypana (MLIS)

CrneunanbHO TpeAHa3HAYCHHBIC WIM MOATOTOBICHHBIC KOJUICKTOPBHI TBEPIOTO MPOAYKTA
nsatudTopucroro ypana (UFs), cocrosimue w3 QuibTpa, KOJJIEKTOPOB YAAPHOTO WIIH
LUKJIOHHOTO THIIA WK MX COYeTaHui U koppo3uecToiikue K cpeae UFs/UFg.

Komnpeccopbl UF¢/Hecymero raza (MLIS)

CrienmanbHO TIpEeIHA3HAYCHHBIC WIIM ITOATOTOBIICHHBIE KoMIpeccopsl st cmeceit UFg m
HeCyllero rasza sl JuuTenbHol skcrutyatamuun B cpeae UFq.  KoMmMmoHeHTH 3TuX
KOMIIPECCOPOB, KOTOPBIE BCTYMAIOT B KOHTAaKT C HECYIIMM TIa30M, HW3TOTOBIICHBI U3
kopposuectoikux kK UFs MaTepuaioB win 3aliUILEHBI TOKPHITHEM U3 TAKUX MATEPUATIOB.

YiioTHenus Bpamawmmuxcs Bajgos (MLIS)

CrienuasibHO TIpeHa3HAYeHHbIE WIM TOATOTOBIICHHBIE YIUIOTHEHHUS BPAIIAIOIINXCS BaJIOB,
YCTaHOBJICHHbIE Ha CTOpOHE TMOJa4Yd W Ha CTOPOHE BBIXOJAa JUIsl YIUIOTHEHHS Baia,
COCIUHSIONIETO POTOP KOMIIPECCopa ¢ MPUBOJHBIM JIBUTATENEM, C TEM YTOOBI 00CCIICUUTh
HaJeKHYI0 TEepMETH3alMI0, TMPEAOTBPALIAIONIYI0 BBIXOJ TEXHOJIOTMUECKOIO Tra3a WU
HaTEeKaHWe BO3[yXa WM YIUIOTHSAIOIIETO ra3a BO BHYTPEHHIO KaMmepy KOMIIpEccopa,
KoTopas 3anonHeHa cMecbio UF 1 Hecylero rasa.

Cucremsl ¢propupoBanusi (MLIS)

CrienianbHO MpeTHa3HaYCHHBIC WITH ITOATOTOBJICHHBIE crcTeMbl it propupoBanust UFs (B
1tBepaoM coctosiaun) B UF, (Ta3).

[TOACHUTEJIbBHOE 3AMEYAHUE

OTu cucteMbl NpeAHa3HaueHbl i (GropupoBanust codpanHoro nopomka UFs B UFg B
TEJIAX MOCIeIYIONIEro coopa B KOHTEHHEpaxX MPOayKTa WIIH U mojgadn B 0ok MLIS mst
JIOTIOTHATENBHOTO ~ 00OTaICHMS. [Ipy npuMeHeHWH OJHOTO TIOAXOAAa peaKuus
(ropupoBaHUs MOXKET OBITH 3aBEpIicHA B IMpeeliaX CHCTEMbl Pa3JielicHHsT U30TOIOB, T/C
UIET peakius M HEMOCPEACTBCHHOE H3BICUEHUE U3 KOJUIEKTOpoB "mpoaykra'. Ilpu
NpUMEHEeHUH Apyroro moxxoaa mnopomok UFs moxker OBITH H3BICUEH/TIEpEMEIICH H3
KOJUIGKTOpOB  "mpoxykTra" B  TNOAXONAIIMHA  peakTop  (Hampumep, peakTop C
MIBCEBIOOXKIDKEHHBIM CJIOEM KaTallu-3aTOpa, TEIMKOWIANBHBI PEakTop WM >KapoBas
Oamras) B 1esiX GTopupoBaHMs. B 000HMX CIlydasx HCIOJIB3YETCS OOOpYAOBAHHE IS
XpaHeHus U nepeHoca Gpropa (MM JPYyrux MpHeMIeMbIX (TOPUPYIONIUX PEareHTOB) U IS
coopa u nepenoca UFg.

Macc-cnekrpomerpbl/uctoudiuku oo UFg (MLIS)

CrienuaJibHO TIpeHA3HAYCHHBIC WJIU TOJTOTOBIICHHBIC MArHUTHBIC WIW KBaJIPYIOJIbHBIC
MacC-CIIEKTPOMETPHI, CITOCOOHBIC MTPOU3BOANUTE MPSIMONU OTOOp Mpod IomaBaeMoil MaccChl,
"mpoxykrta" wim "XBOCTOB" M3 ra3oBbIX MOTOKOB UF¢ m oOnamaromme MONHBIM HaOOpOM
CIIEIYIOIINX XapaKTePUCTHUK:

1. yIenbHas pa3periaomias CocoOHOCTh O Macce cBblie 320;

2. COACPIKAT HMCTOYHUKH HOHOB, HU3IOTOBJICHHBLIC M3 HUXpPOMA WIA MOHCIA WIA
3aIMUIICHHBIC TOKPBITUEM U3 HUX, NI HUKCIIMPOBAHHLIC,
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5.7.11.

5.7.12.

5.7.13.

3. coJepKaT HOHU3ALMOHHBIE HICTOYHUKH C OOMOAapANPOBKOH AIIEKTPOHAMU;
4. COJEPKAT KOJUIEKTOPHYIO CUCTEMY, IPUTOAHYIO Ul U30TOIIHOI'O aHAIM3A.
Cucremsbl nopaun/cucreMsl 0TBoAa ""mpoaykra' u "xsocros' (MLIS)

CHCI_[I/IaJ'IBHO MNpCAHA3HAUYCHHBIC HJIU TMOATOTOBJICHHBIC TCXHOJOTUYCCKUC CHUCTCMbI HWIIN
060pyZ[OBaHI/IC JJIA 000raTUTEIBLHBIX YCTAaHOBOK, U3IrOTOBJICHHBIC U3 KOppO3HeCTOﬁKHX K
UF6 MaTcpUuajioB, WJIN 3aAIIUIICHHBIX IMOKPBITUCM M3 TAKMX MAaTCPUAJIOB, BKIIFOYAIOIINC:

a) MHUTAIOIIME aBTOKJIABBI, TICYM WJIH CHUCTEMBI, UCMOb3yeMbie 1t mogaun UFg mms
mporiecca 000TaIeHNUS;

b) JlecyonmuMaTopbl  (WUIM  XOJIOAHBIC JIOBYIIKH), WCIOIB3YEMBIC IS BBIBEACHUS
Harpetoro UF u3 mporecca oboramnieHus AJis MOCIeIyOIIEro epeMeIICHNUS;

c) CTaHIIMHA OTBEP)KIEHUS WM OXIDKEHHUS, HCIoNb3yemble ans BeiBeneHuss UFg u3
mporecca oborameHus myteMm cxatua u nepeBoga UFg B KUAKYIO WM TBEPAYIO
hopmy;

d) craHuy "mpomaykTa' WM "XBOCTOB", HWCHOJB3yeMble misa nepememienus UFg B
KOHTEHHEPHI.

Cuctembl otaesenusi UFg ot Hecymero raza (MLIS)

CrenumanbHO TpeJHa3HAUYEHHBIE WM TOATOTOBJIEHHBIE TEXHOJOTMYECKHE CHCTEMBI I
otaenenus UFg oT Hecymero raza. Hecymum razom MoxeT OBITb a30T, aprOH MM IPYToi
ras.

MNOSACHUTEJIbBHOE 3AMEYAHUE
DT CHCTEMBI MOTYT BKIIIOYaTh TaKOe 00OPYIOBaHKE, KaK:

a) KPHUOTCHHBIE TEIUIOOOMEHHUKH WM KPHUOCENapaTophl, CIOCOOHBIC CO37aBaTh
teMrrepatypsl -120°C wim MeHee, niIu

b) OJIOKHM KPUOTEHHOTO OXJIaXKACHUS, CIOCOOHBIE co31aBaTh Temuepatypsl -120°C wim
MEHee, N
c) xosoxanble noBymkn UFg, ciocobHble co3naBath TemiepaTypsl -20°C uinu MeHee.

Jlazepuble cuctembl (AVLIS, MLIS u CRISLA)

Jlazepsl M J1a3zepHBbIE CHCTEMBI, CHEIUATBFHO MpeAHa3HauYeHHBbIE WM TOJATrOTOBICHHBIE
JUTSL pa3zeNieH s H30TOIOB ypaHa.

[TOACHUTEJIbBHOE 3AMEYAHUE

Jlazepsl 1 BayKHBIE KOMIIOHEHTHI JIA3€POB IPH JIA3EPHOM ITPOIECCE 00OTAIICHUS BKIIIOYAIOT
Te, KOTopble omnpenaeicHbl B nyHkTe 3.6 nokymenta INFCIRC/254/Rev.1/Part 2. JlazepHas
cuctema nporecca AVLIS 00BIYHO COCTOUT M3 ABYX JIa3€pOB: Ja3epa Ha Mapax MEAH H
nmazepa Ha Kpacutenmsx. JlazepHas cucrema misi MLIS o0saHO cocToMT M3 Jasepa,
paboraromero Ha CO, WX SKCHMEPHOTO Jla3epa U MHOTOXOJIOBOM ONTHYCCKOU SUCHKH C
BpAIIAIONUMHUCS 3epKalaMi Ha 00enx cTopoHax. I ma3epoB WilH JIa3epHBIX CHCTEM IIPH
o0oux mporeccax TpeOyeTcss CTa0MIN3aTop CIEKTPOBOM YacTOTHI Ui paboThl B TCUCHHE
JUTUTENBHBIX TIEPUOJIOB BPEMEHHU.
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5.8.

5.8.1.

5.8.2.

5.8.3.

5.84.

5.8.5.

CnenuaiabHO NMpeAHA3HAYEHHBbIE WJIH TOATOTOBJIEHHBIE CHCTEMBbI, 000pyI0BaHHE W
KOMIIOHEHTHI /ISl MCTOJb30BAHHS HA 000TraTHTEHLHBIX YCTAHOBKAX C IJIa3MEHHBIM
pa3aeneHneM

BBOJHOE 3AMEYAHUME

[Ipu mporiecce MIIa3MEHHOTO pa3/IeNICHUs TUIa3Ma, COCTOSIAs U3 MOHOB ypaHa, MPOXOIUT
yepes BNEKTPHYECKoe T0Jie, HACTPOGHHOE HA 4acTOTy HOHHOro pe3oHanca U™, ¢ Tem
4roObl OHM B IEPBYIO OdYepelb MOTJONIAN SHEPTHI0 W YBEIHYMBAJICS JUAMETP HUX
MITOTIOPOOOPA3HBIX  OpPOUT. Housl ¢ mpoxokIeHWeM IO OONbIIeMy JHAMETPY
3aXBATBHIBAIOTCSA JUIA OOpA30OBaHMs MpOAyKTa, oboramensoro U™, Ilmasma, kotopas
o0pa3oBaHa IOCPEICTBOM MOHHU3AIMU YPAHOBOTO TMapa, COACPKUTCS B BAKyYMHOU KaMepe
C MAarHWTHBIM TIOJICM BBICOKOW HAIPSDKEHHOCTH, OOPa30BaHHBIM C  TIOMOIIBIO
CBEPXIPOBOJIAIIEro Marauta. OCHOBHBIE TEXHOJIOTUYECKUE CUCTEMBI MTPOIIECCa BKIIIOYAIOT
CHCTEMy TeHEepaluu YpaHOBOW IUIa3Mbl, Pa3lIEUTENBHBI MOIYJIb CO CBEPXIPOBOISIIUM
MarHuTOM M CHCTEMBI M3BJICUCHISI MeTallIa Iy coopa "mpoaykra” u "XBOCTOB".

MHKpOBOJIHOB])Ie HCTOYHUKH IHEPIrud U aHTCHHBI

CrienajbHO TpeJHA3HAYCHHBIE WM TIOJATOTOBJICHHBIE MHUKPOBOJIHOBBIC HCTOYHHKH
SHEPTUH U aHTCHHHBI JUIsl TCHEpAIlUK WM YCKOPEHUS MOHOB U O0JIaaroIIne CICAYIOIUMHI
xapaktepuctukamu:  4actota Bbime 30T w cpemHss BBIXOAHAS MOIIHOCTH IS
reHepaiuu HoHoB O6onee 50 kBT.

CoJieHOUBI 1JIA 3036ym;[e}m51 HOHOB

CrienualibHO TIpeHA3HAYCHHBIC WU MOJATOTOBIICHHBIE COJICHOMIBI NIl PaliOYaCTOTHOTO
BO30Y)XKIeHHST WOHOB B muamazoHe dacTtoT Oosiee 100 k['m m cmocoOHBIE paboTaTh MpH
cpemneil MorHOCTH O60see 40 kBT.

CucreMbl reHepanuy YpaHOBOH IIa3Mbl

CrnenuanbHO IpeJHA3HAYEHHBIE WIM IOATOTOBJICHHBIE CHCTEMBI T'€HEpALUU ypaHOBOH
IUIa3Mbl, KOTOPbIE MOTYT COZEp)KaThb BBICOKOMOILHBIE IIOJIOCOBBIE WJIM PAacTpPOBBIE
3IIEKTPOHHO-Ty4EBbIe MYIIKH C TIEpelaBacMOi MOLTHOCTBIO Ha MUILIEHb Oojee 2,5 kB1/cwm.

Cucrembl 114 06pa60T1m KUAKOMETAINIECCKOI0 YpaHa

CHCI_[I/IaJ'IBHO MNpECAHA3HAUYCHHBIC WJIM IMMOATOTOBJICHHBIC CUCTCMBbI JJIA O6pa6OTKI/I KHUJIKOI'O
MCTaJlla [JIs1 PACIUIaBJICHHOTO YypaHa WM YPaHOBBIX CILIABOB, COCTOSAIINUC U3 TUTIICH H
OXJIAXKIAOIICTO 060py,[[0BaHI/I}I JJIsL THUTIICH.

[MTOACHUTEJIBHOE 3AMEYAHUE

Turnu u Jpyrue KOMIIOHEHTBI ASTOW CHUCTEMBI, KOTOPBIE BCTYMAIOT B KOHTAaKT C
pacIUIaBJICHHBIM YPaHOM WJIM YPAHOBBIMH CITJIAaBaAMH, H3TOTOBJICHBI U3 KOPPO3UECTONKHUX U
TEPMOCTOWKHX MaTepHajoB WM 3allWIICHbl TMOKPHITHEM W3 TaKUX MaTepHaoB.
[Mpuemiiemble MaTepHaITbl BKIIOYAIOT TAHTAJ, MOKPBITHIA OKCHIOM UTTPUS rpaduT, Tpadur,
MIOKPBITHIN OKUCIAMHU IPYTUX PEAKO3EMETBHBIX DIIEMEHTOB WM UX CMECSIMU.

Arperatsbl 1J1s1 coopa "'mpoaykTa' u ""XBOCTOB'' MeTaJIM4eCKOro ypaHa

CrnenmanbHO MpeJHa3HaYCHHBIE MU MOATOTOBICHHBIE arperatsl Ajs cOopa "mpoaykra" u
"XBOCTOB" Ui METANIMUECKOr0 ypaHa B TBepmoi (opme. OITH arperaTsl st cOopa
W3TOTOBJIEHBl M3 MaTEpUaNoB, CTOMKMX K HarpeBy M KOPpO3HMH, BBI3BIBAEMON IMapaMH
METAJUTHIECKOTO YpaHa, TaKUX, Kak rpaduT, MOKPHITHIH OKCHUIOM UTTPUS, WIN TaHTAJ, WA
3alIUIIEHb] HOKPHITUEM U3 TAKUX MaTEPHAJIOB.
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5.8.6.

5.9.

5.9.1.

Koxyxu pa3neanTebLHOr0 MORYJIst

HunuHapuyeckne Kamephl, CHEIUATbHO IMPEIHA3HAYCHHBIC WM IOATOTOBJICHHBIC IS
WCTIONIb30BaHUS HAa OOOTAaTUTENHLHBIX YCTAHOBKAX C IUIA3MEHHBIM pa3JeliCHUEM, IS
MOMEIICHUS B HUX HWCTOYHWMKA YPAHOBOW IIIa3Mbl, JHEPreTUYECKOTO COJICHOW/A
PagruoYacTOThl M KOJUIEKTOPOB "mipoaykTa" 1 "XBOCTOB".

[NTOACHUTEJIBHOE 3AMEYAHUE

Ot KOXYXHU HMCIOT MHOXCECTBO BXOJHBIX OTBepCTI/Iﬁ I TIoJa4u  3JICKTPOIIUTAHUA,
COCIMHEHMI Z[I/I(l)(i)yBI/IOHHBIX HAaCOCOB, a TakKKC [ JUArHOCTUKHU U KOHTPOJIA
KOHTPOJIbHO-U3MCPUTCIIbHBIX HpI/I60p0B. OHHU HMEIOT HpI/ICHOCO6J'ICHI/I$I AJId OTKPBITHUA U
3aKpPBITHUA, 9TOOBI 00ECIICUNTh O6CHy>KI/IBaHI/IC BHYTPECHHUX KOMIIOHCHTOB U M3TOTOBJICHEBI
13 COOTBCTCTBYHOINNX HEMAarHUTHBIX MaTCPUATIOB, TaKMNX, KaK HEpPKaBCroliasa CTajlb.

CnenuajibHoO NnpeaHasHA4YC€HHbIC MJINX IOATOTOBJICHHBIC CHUCTEMDBI, 060pyn013a1me u
KOMIIOHEHTHI JIfl HCITOJIB30BAHHUSA HA YCTAHOBKAX 3JICKTPOMArHUTHOI'O odorameHmsi.

BBOJHOE 3AMEYAHUME

Ilpr SJIEKTPOMArHUTHOM TPOIIECCE HWOHBI METAIMYECKOTO ypaHa, TOJyYeHHBIC
TTOCPEICTBOM MOHW3AIMH MUTAIOIIEro Marepuana u3 cojieit (ooerano UCly), yckopsoTes u
MPOXOJAT Yepe3 MArHUTHOE II0Jie, KOTOPOE 3acTaBiseT HWOHBI PA3JIMYHBIX H30TOIOB
MPOXOJIUTh 1O  PAa3IMYHBIM  HAIPABIICHUSM. OCHOBHBIMH ~ KOMITOHCHTAMHU
AJIEKTPOMArHUTHOTO HM30TOMHOTO CemapaTopa  SIBIISTIOTCS: MarHuTHOE TOJIEe IS
OTKJIOHCHHSI/pa3/IeiecHUs] U30TOMOB MOHHOTO Iy4YKa, UCTOYHUKA HOHOB C €ro CHUCTEMOW
YCKOPEHUSI, U CUCTEMbI cOOpa OT/IENIEHHBIX HOHOB. BcroMoraTeinbHbIe CUCTEMBI JIsT 3TOTO
mporiecca  BKJIIOYAIOT ~ CHUCTEMY  CHA0)XEHHS  MAarHUTHOM  JHEprued, CHCTEMBI
BBICOKOBOJIETHOTO TMUTaHUS WCTOYHMKA WOHOB, BaKyyMHYIO CHCTEMY U OOIIUpPHEIC
CUCTEMBI XHMHUYECKOW 00pabOTKHU ISl BOCCTAHOBJICHHS MPOTYKTa ¥ OYUCTKH/PEreHepaliu
KOMITOHEHTOB.

aﬂeKTPOMaFHHTH bI€ CeMmapaTopbl H30TOIIOB

3HCKTp0MaFHI/ITHI>Ie cemapaTropel  M30TOIIOB, CICHHAIBHO TIMPEAHA3HAYCHHBIC WU
IMOATOTOBJICHHBIC JIA pa3sACJICHUA W30TOIIOB ypaHa, U 060py,Z[OBaHI/Ie 1 KOMIIOHCHTBI IJIA
OTOI'0, BKJIXOYasd:

a) HcTOYHWKY MOHOB

CrenuanbHO  TIpeAHA3HAYCHHBIE WM  TOJTOTOBJICHHBIE  OTHCIBHBIC  WIH
MHOTOUYHUCJICHHBIC HCTOYHHKU HOHOB YpaHAa, COCTOSIUE M3 HCTOYHHKA IIapa,
WOHM3AaTOpa W YCKOPHTENS IIy4Ka, W3TOTOBJICHHBIE W3 COOTBETCTBYIOIIUX
MaTepHuasoB, TaKHX, KaKk rpaduT, HEpKaBelollas CTallb WIH MeIb, U CIOCOOHBIX
obecreunBaTh 00NN TOK B IIyuke HOHOB 50 MA win Ooree.

b)  KomnexTopsl noHOB

KomnekropHble MIacTHHBI, UMEIOIMKE NBE WM Oojiee IIeTH W Ia3a, CHCITHATBHO
MpeTHa3HAYCHHBIC WJIM TOJATOTOBJICHHBIC IS cOOpa MyYKOB MOHOB OOOTAIIEHHOTO
1 00ETHCHHOTO ypaHa U W3TOTOBJICHHBIC M3 COOTBETCTBYIOIIMX MATEPUAIOB, TAKUX,
Kak rpadut win HepKaBeroIIas CTalb.
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5.9.2.

5.9.3.

c) Baxyymnble koxyxu

CrienuanbHO IpeAHA3HAUYEHHbIE WM IOJATOTOBJICHHbIE BaKyyMHBbIE KOXYXU [UIs
UIEKTPOMAarHUTHBIX CENapaToOpoB YypaHa, W3TOTOBJICHHBIE M3 COOTBETCTBYIOILIMX
HEMarHUTHBIX MaTepHallOB, TaKUX, KaK HEpXKaBeIollas CTalb, U NpeIHa3HAYCHHBIC
it pabotel pu gasnenuu 0,1 Ila nnn Huxe.

[NOACHUTEJIBHOE 3AMEYAHUE

OTH KOXYXH CIELHANbHO NpeJHa3HA4YeHbl JUIsl TMOMEIIEHUS B HHUX HCTOYHHKOB
MOHOB, KOJJICKTOPHBIX IIACTUH M BOAOOXJIAXKJACMBIX BKJIAbIIEH W HUMEIOT
NpUCTIOCOONIEHHs Uil coennHeHUH In(Qy3MOHHBIX HACOCOB U IPHUCIIOCOOIECHUS
JUIS OTKPBITHUA U 3aKPBITUS B LIEJIAX U3BJICUEHUS U 3aMEHBI 3THX KOMIIOHEHTOB.

d) MarsuTHbIC TIOIIOCHBIC HAKOHCUHUKH

CrieniganbHO IpeIHA3HAYCHHBIC HIIM IOATOTOBICHHBIE MArHUTHBIC ITOJIFOCHBIC
HAaKOHCYHUKH, WMCIOIHNE AuaMeTp Oosiee 2 M, HCHIOIb3yeMBbIe I 0oOecreueHus
MOCTOSTHHOT'O MAarHUTHOI'O TOJIS B JIEKTPOMAarHUTHOM CelmapaTope W30TOIOB M IS
MIEPEHOCa MATHUTHOTO ITOJISI MEXK]Ty PACIIONOKCHHBIMH PSIIOM CerapaTopaMu.

BbICOKOBOJBLTHBIE HCTOYHHUKH MHUTAHHS

CrienuaibHO TIpeJHA3HAYCHHBIE WM TOJTOTOBJICHHBIE BBICOKOBOJBHBIC HCTOYHUKH
MUTAHUS JUIi  HMCTOYHUKOB HOHOB, OOJIQJaloNIyie TIOJNHBIM HA0OpOM  CIIEAYIOIINX
XapaKTepUCTUK: MOTYT paboTaTh B HENPEPHIBHOM DEXHMME, BBIXOJHOE HAINpPSIKEHUE
20 000 B wn Gosee, BEIXOAHON TOK | A wim Gosiee W cTaOMIHM3aIis HANPSHKCHHSI MEHEE
0,01% B Teuenue 8 yacos.

HcToyHnKkH NuTAHUS JIEKTPOMArHuTOB

CrieruaibHO TIpeTHA3HAYCHHBIC WJIM TOJTOTOBJICHHBIE MOIIHBIC WCTOYHHUKH TUTAHUS
MOCTOSIHHOTO TOKa JUIS DJIEKTPOMArHHUTOB, O0JAJafoNie MOJHBIM HaOOpOM CIIEAYIOIINX
XapaKTEPUCTHK:  BBIXOJHOW TOK B HempepblBHOM pexknme 500 A wimu Oojiee mpu
Hanpsokenud 100 B winu Gosiee, mpu cTaOMiIM3alMK O TOKY WM HAIMPSDKCHUIO MEHEE
0,01% B Teuenue 8 yacos.

YcraHoBKM UIA  NPOM3BOACTBA TSKeJIOH BOAbI, JeiiTepusi W JAeliTepueBBIX
coeJHEeHUH M 000py/l0BaHNe, CHENUATBHO NMpPeAHA3HAYEHHOE WM MOATOTOBJICHHOE
IJI1 3TOTO

BBOJHOE 3AMEYAHUME

Tsokenylo BOMy MOXHO TPOWU3BOJUTH, HCIONB3Ys pa3luuHble mporecchl.  OmHako
KOMMEPUYECKH BHITOIHBIMH SIBJISTFOTCS JBa MPOIIecca: IMPOIECC N30TOMHOTO 0OMEHa BOJIBI U
cepoBoniopoa (mporecc GS) u nporiecc U30TOMHOr0 0OMEHA aMMHaKa U BOJIOPOIa.

IIponecc GS ocHOBaH Ha 0OMEHE BOAOPOA U IEHTEpHs MEXIy BOAOH U CEPOBOAOPOIOM B
CHUCTEME KOJIOHH, KOTOpPbI€ AKCIUTyaTHUPYIOTCSI C XOJIOJJHOM BEpXHEW CEeKIMell u ropsuein
HIDKHEHN cekiued. Boja TedeT BHU3 MO KOJIOHHAaM, B TO BpeMs KaK CEPOBOJIOPOJIHBIN a3
HUPKYIUPYET OT AHA K BEPIIMHE KOJMOHH. JlJig coneiicTBHA CMEIIMBAaHWIO Ta3a W BOJBI
WCIIONB3yeTCA Ps AbIpUaThIX JIOTKOB. JleifiTepumil mepemelaercd B BOAY NPH HU3KUX
TeMmIeparypax 1 B CEpOBOJOPOJ MPU BBHICOKUX TemIiiepaTypax. OOoraiieHHbIe JedTepuemM
ra3 WiM BojJa YJAJIAIOTCA W3 KOJIOHH NEPBOH CTYNEHM Ha CTBIKE TOPAYMX M XOJOIHBIX
CEKIMH, U TpoIIecC TTOBTOPSIETCS B KOJIOHHAX cieayrouled cryneHu. IlpoaykT mocnennein
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¢da3el - Boma, oborameHHas nedtepueM 10 30%, HampaBiseTcs B JUCTHIUIALMOHHYIO
YCTaHOBKY [UIsl NIPOM3BOJACTBA PEAKTOPHO-YMCTON Tskenoil Boabl, T.e. 99,75% oxucu
JneuTepus.

B mporecce oOMeHa MEXITy aMMHaKOM M BOJIOPOIOM MOXKHO HW3BJICKATh NEUTEpHil W3
CHHTE3-Ta3a MOCPEJACTBOM KOHTAKTA C JKUIKAM aMMHAKOM B MPHUCYTCTBHU KaTalu3aTopa.
CunTes3-ra3 momaercss B 0OMEHHBIE KOJOHHBI M 3aT€M B aMMHAuYHBIA KOHBepTep. BHyTpHn
KOJIOHH Ta3 MOJHHUMAETCA OT JHA K BEpIIMHE, B TO BpeMs KakK >KHAKUN aMMHaK TEUeT OT
BEpUIMHBI KO AHY. JleliTtepuil B cUHTE3-ra3e JMILNAETCS BOAOPOJA M KOHLIEHTPUPYETCS B
aMMuake. AMMMAK TIOCTyHaeT 3aTE€M B YCTAaHOBKY [UIsl KpPEKWHra amMMuaka Ha JHE
KOJIOHHBI, TOT/Ia Kak Ta3 coOuWpaeTcs B aMMHAa4HOM KOHBepTepe Ha BepmuHe. Ha
MOCTIEAYIOUINX CTYMEHAX MPOUCXOANT JalbHENIIee o0orameHue, 1 MyTeM OKOHYATEeIbHOM
TUCTHJUIALIMKA TPOM3BOAMTCS PEAKTOPHO-4YHMCTas TsDKenas Boaa. Ilomawa cuHTe3-raza
MOXeT OBITh 0OecreueHa aMMUAaYHOH YCTaHOBKOHM, KOTOpasi B CBOIO OYepelb MOXKET OBITh
COOpY>KEHa BMECTE C YCTAaHOBKOW AJIS MPOU3BOJACTBA TSXKEIOW BOABI MyTEM H30TOIHOTO
oOMeHa aMMHaka M BOJOpoJia. B mpoliecce aMMHagyHO-BOIOPOJHOTO OOMEHa B KayeCTBE
WMCTOYHHUKA ICXOTHOTO JEHTEPHs MOKET TaKKe UCIIOIB30BaThCS OOBIYHAS BOJIA.

MHorue npenMeThl KIIF4YeBOro 000pyA0BaHHS JIJIsl YCTAHOBOK IO MPOM3BOJICTBY TSKENOH
BOJBI, HCIIOIB3YIONUX Tporiecchl GS WM aMMHavHO-BOJOPOJHOTO OOMEHa, ITHPOKO
pactpoCTpaHeHbl B  HEKOTOPBIX OTPAcisAX HEPTEXUMHUYECKOH IMPOMBINUICHHOCTH.
Oco0eHHO 3TO KacaeTcss HeOOJBIINX YCTaHOBOK, MCHONB3YIOmMX mporecc GS. OpnHako
HEMHOTHE TMpEeIMEThl O0OPYIOBaHUS SBISIOTCS CTaHmapTHeIMH.  [Ipomeccer GS wm
aMMHaYHO-BOJOPOJHOTO  oOMeHa  TpeOyloT  o0paboTku  OONBIIMX  KOJUYECTB
BOCIUTAMEHSIOIUXCS, KOPPO3UOHHBIX M TOKCHYHBIX JKHJIKOCTEH TPH MOBBIIICHHOM
naieHrd.  COOTBETCTBEHHO NpU pa3pabOTKe CTAaHAAPTOB IO MPOCKTHPOBAHUIO U
AKCIUTyaTallMK JIJIsl YCTAHOBOK M OOOPYIOBAHHMS, MCIIOJB3YIONINX ATH MPOIECCHI, CIEAYET
yAeNSATh OOJIBIIIOE BHUMAaHKE MOAOOPY MAaTEPHANIOB M UX XapaKTEPUCTHKAM C T€M, YTOOBI
00eCNeYnTh JUIUTENBHBIA CPOK CIYXOBl TPH COXPAaHCHHH BBICOKOW O€30MacHOCTH H
HaJKHOCTH. Ompenenenne MacmTaboB  00YCIOBIMBACTCS TJaBHBIM — 00pa3oMm
COOOpaKCHMSIMH DKOHOMHKH W HeoOXomuMocTd. Takum oOpa3om, OoJbInas dYacTh
npeMeToB 000pYA0BaHUS U3TOTOBISIETCS. B COOTBETCTBHUH C TPEOOBAHUSIMH 3aKa34HKa.

Hakonen, cnemyer oTMeTuTh, yTOo Kak B mpouecce GS, Tak U B mIpolecce aMMHUAYHO-
BOJIOPOJHOrO OOMEHa, WpPEAMEThl OOOPYIOBaHUS, KOTOPBIE IO OTACIBLHOCTH HE
NpeAHa3HAYCHBI WU MOATOTOBJICHBI CIICIIMANBLHO AJIs IPOU3BOACTBA TSHKENIOM BOABI, MOTYT
coOMpaTbCs B CHUCTEMBI, CHEIHMaIbHO TIpPeAHA3HAYEHHBIE WM MOATOTOBIECHHBIE I
MPOM3BOACTBA TSKENOM BoApl. IlpuMepamMu Takux cHCTEM, TNPUMEHSIEMBIX B 000MX
mporieccax, SBISIOTCS CHCTEMa KaTaJUTHYECKOTO KPEKWHTa, HCIIONb3yeMasi B IpoIlecce
oOMeHa aMMHaka U BOJOPOJa, U NUCTWLISIIHOHHBIC CHCTEMBI, UCTIOIb3yeMbIe B TIPOIIECCEe
OKOHYATEIBbHOM  KOHUEHTpAallMM  TsDKEMOM  BOABI, JOBOASAIIEH €€ [0  YpOBHA
PEaKTOPHO-YHCTOM.

[IpeameTsr 000pyAOBaHMS, KOTOPHIE CTICHHATBLHO MPeAHA3HAYCHBI WITH MTOATOTOBIICHBI IS
MIPOM3BOJICTBA TSHKEIION BOABI ITyTEM HCIIONB30BAaHMS JIMOO TpoIriecca OOMEHa BOIBI H
CepoBOIOpOIa, THOO0 TpoIiecca 0OMEeHa aMMHaKa B BOJOPO/Ia, BKITFOYAOT:

Bopo-cepoBonopoanbie 00MeHHbIE KOJIOHHBI

OOMCHHEBIC KOJIOHHBI, W3rOTaBJIMBACMBIC M3 MEIKO3CPHUCTON YIICPOAUCTON CTaH
(mampumep, ASTM AS516), nuamerpom ot 6 M (20 dyroB) mo 9 m (30 dhyToB), KOTOpEIE
MOTYT DKCIUTyaTHpOBAaThCs NpPH JaBJICHUH cBbime win paBHoM 2 MIla (300 ¢yHT/KB.
JIIOMM) U IMEIOT KOPPO3UOHHBIN OMYyCK B 6 MM WJIM OOJIbIIIE, CIICIIUATILHO TPeIHA3HAYCHBI
WIM TIOJATOTOBIICHBI JIJISI TIPOU3BOJICTBA TSKEJION BOJBI MyTEM HCIIOJIb30BaHHS MpOIlecca
M30TOIMHOT0 0OMEHa BOJIBI M CEPOBOJOPOAA.

28



6.2.

6.3.

6.4.

6.5.

6.6.

6.7.

I'azonyBKH M KOMIIpeccoOpbI

Opnnocrynenuatsie, magoHanopHslie (T.e. 0,2 MIla nimm 30 yHT/KB. O10iiM) HEeHTPOOEKHbIE
ra3ofyBKH WM KOMIIPECCOPHI JJsl LHUPKYJSIMHA CEpPOBOAOPOAHOro rasa (T.e. rasa,
coneprkamero 6omee 70% H,S), cnennanpHO MpeHa3HAYEHHBIE WIIN MTOTOTOBICHHBIE IS
IPOU3BOJACTBA TSDKEJIONW BOJABI IIyTeM MCIOJIb30BaHUS Ipoliecca OOMEHa BOIBl U
CepoOBOAOPOZA.  OTH Ta30LyBKHM MM KOMIIPECCOPBI HMEIOT IIPOU3BOJUTENBHOCTD,
NPEBBIAIONIYI0 MMM paBHYIO 56 M7/c. (120 000 SSFM) npu SKCIUTyaTaldd MO
JaBJIeHHEM, MpeBbIIaomuM wid paBHbM 1,8 MIla (260 ¢yHT/kB. mioiiM) Ha BXone, U
cHaO>KeHBI CalTbHUKaMH, YCTOMYMBBIME K Bo3aercTrio H,S.

AMMHaqHO-BOZ[OpOIleIe 00MeHHbIe KOJIOHHDI

AMMMaYHO-BOIOPOIHEIE OOMCHHBIE KOJIOHHBI BBICOTOM Oojiee WM paBHOW 35 M
(114,3 pyroB) muamerpom ot 1,5wm (4,9 pyroB) mo 2,5 m (8,2 pyToB), KOTOpHIE MOTYT
9KCIUTyaTUPOBAThCSl TOA JaBieHHeM, npesbimatommM 15 MIla (2225 gyHt/kB. Oroiim),
CTCIMAIBHO MPEJHA3HAYCHHBIC WIIM MOATOTOBJICHHBIC JUIS MPOM3BOACTBA TSKEIOH BOIBI
MyTeM HCIOJb30BaHMs IMpolecca 0OOMEHa aMMHaka M BOAOPOAA. OTHU KOJIOHHBI UMEIOT
TaKXe 10 MEHbBIIEH Mepe 0JHO OTOOPTOBAHHOE 0CEBOE OTBEPCTHE TOTO YK€ TUAMETPA, UTO
U IWIUHIpUYECKas 4YacTh, Yepe3 KOTOPYID MOTYT BCTAaBIISATHCS MM  BBIHUMATHCS
BHYTPEHHHE YaCTH KOJIOHHBI.

BHyTpeHHI/Ie YaCTU KOJIOHHBI U CTYIICHYATbI€ HACOCHI

BuyTpeHHue yacTu KOJOHHBI M CTYIIEHYATHIE HACOCHI, CIICIUATIBLHO MPeIHA3HAUCHHBIC WU
MOATOTOBIICHHBIE JI KOJOHH [JIsl IPOU3BOJICTBA TSKEIOW BOJIBI IMyTEM HUCIOIB30BAHMS
mporecca aMMHAaYHO-BOJIOPOHOTO OOMeHa. BHyTpeHHHE 4YacTH KOJOHHBI BKJIIOYAIOT
CIEIMAIFHO MPeIHAa3HaYeHHbIE KOHTAKTOPHI MEXIY CTYNECHIMH, COINEHCTBYIONINE TECHOMY
KOHTaKTy Ta3a W JKHIKOCTH. CrynmeHuyaTple HAacOChl BKIIOYAIOT CHEIHAIBHO
MpeTHAa3HAYCHHBIC MTOTPYKACMbIE B XKHUIKOCTh HACOCHI JUIS IUPKYJISIIUH JKAJKOTO aMMHaKa
B IIpe/Ieiiax 00beMa KOHTaKTOPOB, HAXOISIIUXCS BHYTPU CTYIICHEH KOJIOHH.

YcranoBKH A5 KPEeKHHIa aMMHaKa

VYcTaHOBKY JUIS KPEKHHTa aMMHaKa, SKCIUTyaTHpyeMble IO/ aBJIICHHEM, TPEBBIIAIONINM
win paBHeiM 3 MIla (450 pyHT/KB. AIO¥M), CcHEHMAIBHO IPEeIHA3HAYCHHBIC HJIH
MOJITOTOBJICHHBIE JJIsi TIPOM3BOJICTBA TSHKEJONW BOJBI IyTEM HCIIONB30BAaHUS Ipoliecca
M30TOITHOTO 0OMEHA aMMHaKa U BOJIOPO/IA.

HNudpaxpacHbie aHAIM3ATOPBI NOTJIOMICHUS

WNudpakpacHble aHanM3aToOpbl  TOTJIONICHUS, CIIOCOOHBIE  OCYIIECTBISATH  AHAJIH3
COOTHOIIICHHSI MEXIY BOJOPOJOM U JICHTEpHEM B pealbHOM MaciiTade BpeMEHH, KOrja
KOHIIEHTPAIMH JeHTepus paBHBI WK MPeBsIIIaioT 90%.

Karanutnyeckue neuun

Karamutuueckne neuun JJIA nepepa60TKI/1 06OI‘HIJ_ICHHOF0 HeﬁTepHCBOFO ra3a B TAKCIIYIO
BOAy, CICHHUAIIBHO MPCAHA3HAYCHHBIC HJIUW IMOATOTOBJICHHBIC IJId MPOU3BOACTBA TSOKEIION
BOJBI ITyTEM UCIIOJB30BaHUA IMPOLICCCA U30TOITHOT'O oOMeHa aMMHMaKa U BOAOpOaA.

YcTaHOBKH AJ15 KOHBCPCUHU YpaHa U oﬁopyszalme, CenMajJbHO NMPEeJIHA3HAYCHHOC
HJIA IIOATOTOBJICHHOC AJIAA 3TOI0

BBOJHOE 3AMEYAHUE

B ycraHOBKax M cucTeMax Ui KOHBEPCHHM ypaHa MOKET OCYIIECTBIISATHCS OJHO HIIH
HECKOJIBKO MPEBPALICHU U3 OJHOTO XMMHYECKOTO M30TONa ypaHa B APYIOH, BKIIOYAs:
KOHBEPCHIO KOHIEHTpaToB ypaHoBoil pyasl B UO;, konBepcuto UO; B UO,, KOHBEpCHIO
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okucelt ypana B UF, unu UFg, xousepcuto UF, B UF¢, xonsepcuto UF B UF,, koHBepcuIo
UF, B MeTanmnnueckuii ypaH U KoHsepcuto gropunoB ypana B UO,. MHorue Kio4eBble
KOMIIOHEHTBl 00OpYJOBaHHMS YCTAaHOBOK JJsi KOHBEPCHM YpaHAa XapaKTEepPHbI JUIS
HEKOTOPBIX CEKTOPOB XHMHUYECKOW oOpabarpIBatomiell MPOMBIIIICHHOCTH. Hampumep,
BHUIBI OOOPYIOBAHMA, WCIIONB3YEMOIO0 B OJTHX IpOIECCaX, MOTYT BKIIOYaTh:  II€UH,
KapycenbHbIE TEYH, PEaKTOPhl C IICEBJOOKIKEHHBIM CIIOEM KaTajln3aTopa, >XapoBbIE
peakTopHble OamlHW, >KUAKOCTHBIC LEHTPUPYTH, IJUCTHULSIIMOHHBIC KOJOHHBI U
AKHUJKOCTHO-KUJKOCTHBIE 3KCTPAKLMOHHBIE KOJOHHBL. OAHAKO HE MHOTHME KOMIIOHEHTHI
o0opymoBaHUS UMEIOTCS B "TOTOBOM BuUie"; OOJBIIMHCTBO W3 HUX JIOJDKHBI OBITH
MMOATOTOBJIEHBI COTJIACHO TPEOOBAaHUSM U cCHeHU(UKAIMAM 3aKazdhka. B HEKOTOpBIX
ciaydasx TpeOyeTcsl YYWTHIBATh CIIEIHATbHBIE MPOEKTHBIE W  KOHCTPYKTOPCKHE
OCOOCHHOCTH [UISI 3AIIUTHI OT arpecCHBHBIX CBONCTB HEKOTOPHIX W3 00pabaThIBaeMBIX
xumuueckux Bemiects (HF, F,, CIF; u ¢gTopuas! ypana). Hakonen, ciegyer OTMETUTD, UTO
BO BCEX Mpolleccax KOHBEPCHH ypaHa KOMIIOHEHTHI 0OOpYAOBaHHS, KOTOPHIE OTACIBHO
CHELMAIFHO HE MpeIHa3HaYeHbl WK MOATOTOBJIEHBI AJS KOHBEPCHU ypaHa, MOTYT OBITh
00BENMHEHBI B CHCTEMBI, KOTOpPbIE CHEIHaIbHO MpeAHa3HauYeHbl WX IMOATOTOBICHBI IS
WCTIONIE30BAHMS B LIEJISIX KOHBEPCHH YpaHa.

CnenuanabHO TNpeIHA3HAYEeHHbIe WM MOATOTOBJIEHHbIE CHCTEMbI AJf KOHBEPCUH
KOHIIEHTPATOB YpaHoBoii pyabl B UO;

I[MTOACHUTEJIBHOE 3AMEYAHUE

KonBepcuss koHimeHTpaTtoB ypaHoBoil pyabsl B UQO; MOXET OCYIISCTBISATHCS CHadaia
MOCPEJICTBOM PACTBOPECHUSI PYABI B a30THOH KHCJIOT€ M DKCTPAKIUK OYHUIIECHHOTO
reKcarujiparta ypaHWIJUHATPATa C TOMOIIBI0 TaKOTO pAacTBOPUTENS, KaKk TPUOYTHI
docdar. 3arem rekcarumpar ypaHuwIARHUTpaTa mpeodpaszyercs B UO; 1ub0 oCpecTBOM
KOHIICHTPAIIMK W JICHUTpPAIUM, JHOO IMOCPEACTBOM HEHTpaau3aIii Ta3000pa3HbIM
aMMHAKOM ]IS TIOJTYYCHUS TUypaHaTa aMMOHHMS C TTOCIIEAYIONIEH (GUIIbTpanuei, CyKol u
KaJILIIUHUPOBAHHUEM.

CnenuajibHO NpeIHasSHAYCHHbIC UJIM TMOATOTOBJ/ICHHBIC CUCTEMBbI /1711 KOHBE€PCUHU UO;
B UF6

[OACHUTEJIBHOE 3AMEYAHUE

Konsepcus UO; B UFs MOXXeT OCYIIECTBIIATHCSI HEMOCPEACTBEHHO (propupoBanueM. Jlis
nporecca TpedyeTcst HCTOYHUK Ta3000pa3Horo PTopa Uik TPEX(PTOPUCTOro XJIopa.

CrnenuajbHO NpeaHasHA4YCHHbIC UJIM MOATOTOBJ/ICHHBIC CUCTEMbI /1711 KOHBE€PCUH UO3
B UOZ

[OACHUTEJIBHOE 3AMEYAHUE

Koneepcus UO; B UO, MOXET OCYIIECTBIATHCSA TOCPEACTBOM BoccTaHoBieHUsT UQO;
ra3000pa3HbIM KPEKHHT-aMMHAKOM HITH BOJIOPOJIOM.

CnenuajibHoO NPEeIHAZHAYCHHBIC UJIM TITOATOTOBJ/ICHHBIC CUCTEMbI /IJ11 KOHBCPCUH U0,
B UF4

I[MTOACHUTEJIbBHOE 3AMEYAHUE

Komeepcus UO, B UF, MOXeT oCymecTBIAThCS TMocpenctBoM peaknuun UQO, ¢
razoo0pa3HbM dToprcThiM Bogoponaom (HF) mpu tremmepatype 300-500°C.
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CnenuajibHO NpeaHasHA4YCHHbIC WJIH MMOATOTOBJICHHbBIC CUCTEMbI 1JId KOHBEPCHHU UF,
B UF6

[OACHUTEJIbBHOE 3AMEYAHUE

Konsepcus UF, B UF4 ocylecTBiseTcsi MOCPEICTBOM 3SK30TEPMUUYECKON pEaKIuu C
dbTtopom B peaktopHO¥ OamHe. UFs KOHIEHCHpYyETCS W3 TOPSYHMX JICTYYHUX Ta30B
MOCPEACTBOM TPOIYCKAaHUS TOTOKAa Ta3a depe3 XOJOJHYIO JOBYIIKY, OXJIAXIEHHYIO
1o -10°C. [Ing npouecca TpeOyeTcst ICTOUHUK ra3000pa3Horo gropa.

CrnenuanbHO NpeJHA3HAYCHHBIC MM IOATOTOBJICHHBIC cHcTeMbl I KoHBepcnu UF,
B METAJLIMYCCKHH ypaH

[MTOACHUTEJIbBHOE 3AMEYAHUE

Konepcus UF, B wmerammyeckuil ypaH OCYIIECTBIAETCS TOCPEJICTBOM  €ro
BOCCTaHOBJICHHS MarHueMm (KpymHBIC TapTHH) WX KalbleM (Malible mapTuu). Peakiims
OCYIIECTBIISIETCS IPH TEMIIEpaTypax BhIIIe TOUKH ruiaBieHus ypada (1130°C).

CrnenuajbHO NpeaHasHA4YCHHbIC WJIH MMOATOTOBJICHHBIC CUCTEMbI 1JId KOHBECPCHU UF6
B UOZ

I[MTOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UFs B UO, MOXKET OCYIIECTBIATHCS ITOCPEICTBOM OJHOTO U3 TPEX IPOIIECCOB.
B nepBom mpomniecce UF¢ BoccranaBnmuBaercs u ruapoimsyercs B UO, ¢ UCIIOIb30BaHUEM
Bojiopoja u mapa. Bo Bropom mpomnecce UFg ruapomusyercs pacTBOPEeHHEM B BOAE, IS
OCXKICHUS JUypaHaTa aMMOHUS J00aBIIIETCS aMMHAaK, a TUypaHaT BOCCTAHABIMBACTCS B
UO, Bomopoaom npu temreparype 820°C. Ilpu Tperhem mporecce razoodpaszneie UFg,
CO, u NH; cmemmBaioTcs B BOAE, OCaKIash YpaHIWIKApOOHAT aMMOHHUS. Y paHIIKapOOHAT
aMMOHHSI CMEIMBAaeTCI C TapoM H BomopomoMm mipu Ttemmeparype S500-600°C st
npomsBoacTBa UO,.

Konsepcua UFs B UO, wacTo ocymiecTBiseTCs Ha MEPBOH CTyNEHH YCTAHOBKH IIO
W3TOTOBJIEHUIO TOTIJINBA.

CHeHI/IaJI])HO NpeaHasHA4YCHHbIC WJIH MMOATOTOBJICHHBIC CUCTEMbI 1JId KOHBEPCHHU UF6
B UF4

[MTOACHUTEJIBHOE 3AMEYAHUE

Konsepcusa UFq B UF, ocyiiecTBisieTca MOCPEACTBOM BOCCTAHOBJIEHHUS BOJIOPOJIOM.
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