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[ononHuTenbHbIN NpoToKon K CornaweHnto
vexay PenepatnsHon Pecnybnukon Hurepusa
n MexgyHapoaHbiM areHTCTBOM MO aTOMHOW
9HEPrnn 0 NPUMEHEHUN rapaHTUN B CBA3M
c [loroBopOM O HepacrnpocTpaHEHNN
S0EePHOro OPYXUs

1. Texkcr JononHutensHoro mnporokosa Kk Cornamenunto wexny DenepatuBHOR
Pecniybnukoit Hurepust 1 MexnyHapoAHBIM areéHTCTBOM 110 aTOMHOM SHEPruu O MPUMEHEHUN
rapaHTHii B CBA3M ¢ JOrOBOPOM O HEPACTIPOCTPAHEHHH SAEPHOTO OPYKHs' BOCIPOU3BOIUTCS
B HACTOSIEM JOKyMEHTe Juii MH(popMalMu Bcex uieHOB. COBET ymHpaBISIONUX 0J00pHil
nauubiil JlonomuutensHbid potokon 7 utoHs 2000 roma. On Obut moamucan 20 ceHTAOps
2001 rona B Bene.

2. B coorBerctBuu co crarbeil 17 J|OMOTHUTENBHOrO MPOTOKOJA OH BCTYNWI B CHIY
4 anpenst 2007 roga, B JI€Hb, KOrjaa ATEHTCTBO MOJIy4Ywsio OT Hwurepunm mnHUCbMEHHOE
YBEIAOMJICHHE O TOM, YTO 3aKOHOJAATeJIbHbIE W KOHCTHUTYLHMOHHBIE TpeOoBaHus Hwurepuw,
HEO0OXOANMBIC ISl BCTYTUICHHS B CHITY, BBITIOJIHECHBI.

! Bocripomsseneno B nokymente INFCIRC/358.



JIOMOTHATENBHBIN TTPOTOKOJI K COTJIalICeHUIO
Mexay @enepatuBHoii Pecnnyonukoit Hurepus
1 MexnyHapOoIHbIM areHTCTBOM 10 aTOMHOM
SHEPTUHU O NPUMEHEHUHN TaPAHTHUM B CBI3U
¢ JloroBopoM 0 HEpacpoCTpaHEHUU
ANEPHOTO OPYKHUS

[MIPUHUMAS BO BHUMAHUME, uto ®enepatuBHas PecnyOnuka Hurepus
(B nanpHelieMm umenyemas “Hurepueii”) u MexayHapoiHOE areHTCTBO 10 aTOMHOM SHEPTruu
(B manbHeimeM umeHyemoe "AreHTcTBoM") sABIAIOTCS  ydacTHuUKamu —CornamieHuss o
NIPUMEHEHUU TapaHTHi B CBA3M C JlOroBOpoM O HEpaclpOCTPaHEHUH SIEPHOTO OpPYKUS
(B manbHeimeM umenyemoro "CornameHueM O TrapaHTHAX'), KOTOpO€ BCTYNWIO B CHILY
29 depains 1988 roxa;

YUUTBIBAS sxenanue MeXAyHapOJHOrO cOOOIIECTBa elie Oosee YKPEemUTb PEeKUM
SZIEPHOTO HEPACTIPOCTPAHEHHUS ITyTEM IMOBBIILIEHUS AEHCTBEHHOCTH U 3 (GEKTUBHOCTH CUCTEMBbI
rapaHTuil ATeHTCTBa;

HAITOMUMHAS, uro ATreHTCTBO MpH OCYLIECTBIEHUM TapaHTUM JOJDKHO YYHUTBIBATh
HEOOXOAMMOCTb: M30eraTtb CO3JaHUsl MPENATCTBUI 3KOHOMMYECKOMY M TEXHOJOTMYECKOMY
pasBuTHi0 Hurepuu wim MeXIyHapoOAHOMY COTPYAHHYECTBY B OONAcCTH MHPHOH SIEpHOI
NEATeTbHOCTH; COOJIIONATh JIEMCTBYIOIIME TIOJIOKEHUSI B 00JacCTM OXpaHbl 3/10pOBbS,
0e30MmacHOCTH, (U3MYECKOW 3alUThl, a TaKkkKe Jpyrue JACHCTBYIONHE TPeOOBaHMS
0€30MacHOCTH M MpaBa OTIAENbHBIX JIMI; U NPUHUMATh BCE MEPHI MO 3aIIUTe KOMMEPUYECKHUX,
TEXHOJIOTMYECKMX W NPOMBIIUICHHBIX CEKpETOB, a TaKkke JApYrod KOH(PUIEHIMAIbHOU
uH(pOopManny, KOTOpasi CTAHOBUTCS €My M3BECTHOIM;

[NIPUHUMASA BO BHHUMAHUME, uyro wyacrota mnpoBeACHHS M HWHTEHCUBHOCTH
MEpONpUATUN, YyKa3aHHBIX B HacrosmieM [IpoTokorne, OyayT mOAIEpKUBAThCS Ha
MUHUMAJIBHOM  YPOBHE, COOTBETCTBYIOIIEM LE€IM  MOBBIIIEHHS  JCHCTBEHHOCTH U
3 PEeKTUBHOCTH rapaHTHi ATEHTCTBA;

HACTOSAIINM Hurepust 1 Ar€HTCTBO COTJIACUIIMCH O HIKECIIETYIOIIEM:



CBA3b MEXIY HACTOALIUM ITPOTOKOJIOM
N COTIJIALIEHUEM O I'APAHTUSAX

Cratps 1

[Tomoxxenust CornameHus 0 TapaHTHIX MPUMEHSAIOTCA K HacTosimeMy [Iporokoiry B Toi Mepe, B
Kakoil oHU COOTBETCTBYIOT IMOJIOKCHUAM HACTOAIICTO HpOTOKOJIa M COBMECTHMBI ¢ HUMH. B cjiydac
MPOTHUBOPEYUsT MEXAy TMoNokeHUussMU CornaleHuss O TapaHTHSIX W TOJIOKEHUSMH HACTOSIIETO
IIpoTokomna mpuMeHAI0TCA MOJ0XKEeHUsT HacTosiero [IpoTrokora.

HNPEJOCTABJIEHUE NHOOPMAIIUU

Cratbsa 2

a. HI/Il"epI/Iﬂ OpeaoCTaBIACT Ar CHTCTBY 3asBJICHUEC, COACPIKAIICEC:

)

vi)

Obmiee onucanue U MHOOPMALNIO, YKA3bIBAIOIIYI0 MECTO MPOBEACHUS OTHOCSIIUXCS K
SIIEPHOMY TOIUTMBHOMY IIUKJIY HAYYHO-HCCIEAOBATEIBCKUX U ONBITHO-KOHCTPYKTOPCKHUX
paboT, HEe CBSI3aHHBIX C SIEPHBIM MaTEPHUAIOM, OCYIIECTBIIIEMBIX T/I€-IN00, KOTOpBIC
(UHAHCUPYIOTCS, TOJMYYHJIM KOHKPETHOE pa3pelieHHe WM KOHTPOJIUPYIOTCS WIIH
OCYILECTBIISIOTCSA OT uMeHu Hurepuu.

OmnpeneneHHy0 ATEHTCTBOM Ha OCHOBE 0’KHJA€MOTO MOBBIIIEHUS JEMCTBEHHOCTH WIIU
3¢ EeKTUBHOCTH M corjlacoBaHHyto ¢ Hurepueil nHpopmanuio o kacarouencs: rapaHTui
9KCIUTyaTallUOHHOW JeSTEIbHOCTH HA YCTAaHOBKAX M B MECTax HAXOXKICHUS BHE
YCTaHOBOK, I'/Ie OOBIYHO MCIIOJIB3YETCS SINEPHBIN MaTepuall.

Ob6mee onrcanne KaKAO0TO 3/1aHUS Ha KaXIOW IUIOMIAIKe, BKIIIOYas ero UCIOJIb30BaHUE,
U, €CIIH 3TOT0 HEIOCTATOYHO - OMHCAHHE €r0 COACPKUMOT0. DTO OMUCAHUE BKIIOYACT
KapTy TaKoW IIIOMIAIKHU.

Onucanne Macmraba omepanuid JUis KakXJIOTO0 MeCcTa HaXOXKIEHHS, HWMEOIIEro
OTHOIIIEHHUE K JIeATeIbHOCTH, YkazaHHoU B [Ipunoxkenun I k HacTosiemy [IpoTokoiy.

HHdopmaruio, yKa3plBalOUIYI0 MECTO HAaXOXKICHUS, 3KCIUIyaTallMOHHOE COCTOSHHE U
OIICHOYHBIE TOJIOBBIE TPOW3BOJCTBEHHbIE MOIIHOCTH YpPAHOBBIX pPYIHUKOB U
000raTUTENBHBIX YCTAHOBOK M TOPUEBBIX 00OTATHTENBHBIX YCTAHOBOK U CYIIECTBYIOLIUN
rofoBol 00beM NPOU3BOACTBA TAKMX PYAHUKOB M OOOTaTUTEIBHBIX YCTaHOBOK JUIS
Hurepun B memom. Hurepust mpemoctaBisieT MO 3ampocy ATEHTCTBa JaHHBIE O
CYLIECTBYIOLIIEM TOJOBOM OOBEME TMPOU3BOJCTBA  OTHEIBHOIO PYIOHHKA WIH
oOorarutensHOM ycraHOBKU. [IpenocraBnenue 3Toit mHpoOpManuu He TpeOyeT BedeHUs
nogpoOHOro y4eTa sIIEpHOr0 MaTepuana.

HNudopmaruiio 0OTHOCHTETHHO UCXOIHOTO MaTepraia, KOTOPBIA eIle He TOCTHT COCTaBa u
YUCTOTHI, KOTOPBIE ACNAIOT €r0 MPUTOIHBIM ISl H3TOTOBJICHHS TOILINBA MIIM U30TOITHOTO
oboraiieHus, BKIIOYAIOIIYIO:

a) KOJIMYEeCTBa, XHWMHUYECKHH COCTaB, WCIOJb30BaHWE WM TIPEANoiaraeMoe
WCIIOJIb30BaHKE TAaKOTO MaTepHaia, He3aBUCHMO OT €ro SACPHOI0 WIIN HEesIIEPHOTO
UCTIOJIB30BaHMSA, U1 KaXIOro MecTa HaxoxIeHus B Hurepuu, B KOTOpOM Takoi
MaTepuan TMPHCYTCTBYET B KOJMUYECTBAX, MPEBHIMAOINX AECATh METPUUCCKUX
TOHH ypaHa /WM JABaJllaTh METPUYECKUX TOHH TOpHUS, a A APYTHX MeECT
HaxOKACHUS C KOJNMYECTBaMHU Oojee OJHOH METPUYECKOW TOHHBI - ofmiee
KoiuyecTBO A Hurepum B 1enom, ecinm 3TO oOInee KOJIWYECTBO IPEBBIIIAET
JeCATh METPHYECKMX TOHH YypaHa WM JBaaUaTb METPUYECKMX TOHH TOPHSL.
[IpenocraBnenne 3Tol uMH(pOpMauuud He TpeOyeT BEOEHUS MOAPOOHOrO yueTa
SICPHOTO MaTepuaIa,;



vii)

viii)

b) KOJINYECTBa, XWMHMUYECKHW COCTAaB W NYHKT Ha3HAYeHUs KaXKJIOW IKCIOPTHOMH
IIOCTaBKH U3 HI/II‘epI/II/I TaKOro Marepuaja Ijid KOHKPETHBIX HEAACPHBIX ueneﬁ B
KOJIMYECTBAX, IMIPEBBIIAIONINX

1) ACCATH METPUYCCKUX TOHH YypaHa, WIN JJIA MOCICA0BATCIbHBIX SKCIIOPTHBIX
MMOCTAaBOK ypaHa Hu3 HI/II‘epI/II/I B OOAHO M TO K€ rocyAapCTBO, KaXJasd U3
KOTOPBIX MEHEC ACCATU METPUYCCKUX TOHH, HO CyMMa KOTOPBIX IIPEBBINIACT
ACCATH MCTPUUCCKUX TOHH B TCUCHHE I'OJIa;

2) JBa/IIATh METPUYECKUX TOHH TOpUS, WM M TOCJEI0BaTeNIbHBIX
SKCHOPTHBIX MOCTAaBOK TOpHs M3 Hurepuum B OIHO U TO K€ TrOCyHapcTBO,
KaXaas M3 KOTOPBIX MEHEE [BaAllaTH METPUYECKUX TOHH, HO CyMMa
KOTOPBIX MPEBBIIIAET JBAALATH METPUUECKUX TOHH B TE€UEHHUE 0/1a;

C) KOJINYECCTBA, XUMHUYIECKUN COCTaB, MECTO HAXOXICHHA B HACTOAILICEC BPEMA U
HCIIOJIB30BAHUE WK IpEAIojaracéMoc HMCIO0JbL30BaAHUC Ka)k10M HMHOpTHOﬁ
nmoctaBku B Hur CpUI0 TAaKOro Marcpuajia Ijid KOHKPECTHBIX HEAACPHBIX Leiae B
KOJIMYECTBAX, IIPEBBIIIAIOIINX

1)  ;mecsaTh METPUYECKHX TOHH ypaHa, WM IS TOCIe0BATEIbHBIX UMIIOPTHBIX
MOCTaBOK ypaHa B Hwurepmio, Kaxxmgas #3 KOTOPHIX MEHEE [ECITH
METPUYECKUX TOHH, HO CyMMa KOTOPBIX IPEBHIIIAECT JIECSATh METPHUECKHUX
TOHH B T€UYEHHUE TO/Ia;

2) ABaAlaTb METPUYECKUX TOHH TOpHUd, WIA JIA TIOCICAO0BATCIbHBIX
HMIIOPTHBIX MOCTABOK TOpUS B HHFepI/I}O, Kaxkaass U3 KOTOPBIX MCHCEC
ABaalaTh METPUYECKUX TOHH, HO CyMMa KOTOPBLIX IPEBBIMIACT ABaJAlaTb
METPUYCCKUX TOHH B TCUCHUEC I'OJa,

Ipyd TOM T[OHMMAaHWHW, YTO TMPEACTaBICHUE UHGPOPMAIMM O TaKOM MaTepHale,
MpEeIHAa3HAYCHHOM J[JI HESJCPHOr0 HCIOJB30BAHMS, IOCIE€ TOTO KaK OH JOCTUTHET
OKOHYATENFHOU (hOPMBI CBOETO HEAJIEPHOTO MCITOIF30BaHMs, HE TpeOyeTcs.

a) UHGOPMAIIMIO OTHOCHTEIBHO KOJMYECTB, BUAOB HCIIOJB30BAaHHA U MECT
HaXOKAEHUS SIEPHOTO MaTepHuaia, 0CBOOOKAEHHOIO OT FAPAaHTUH B COOTBETCTBUU
co ctarbeit 36 CornameHus o rapaHTusx;

b)  umHpOpPMAaNNIO OTHOCHUTENHEHO KOJUYECTB (KOTOPas MOXKET UMETh ()OpMY OIIEHOK) U
BHUJIOB HCIIOJIb30BAHMS B KaXKIOM MECTE€ HAXOXKICHHUS SICPHOr0 Marepuana,
OCBOOOX/ICHHOTO OT TapaHTUH B COOTBETCTBUHU cO cTartbed 35 b) CormameHus o
rapaHTHsX, HO €Il¢ HE HAXOMSIIETOCs B OKOHYATEIBHON (hopMe i HEsICPHOTO
WCIIONIb30BaHUS, B KOJUYECTBAX, IPEBBIIAIONINX YKa3aHHbIE B cTaThe 36
Cornamenuss o rapantusax. llpemocraBienne 3ToN WHPOpManmuu He TpeOyeT
BEIICHUS MTOJAPOOHOTO ydeTa SISPHOTO MaTepHaa.

NHpopmammio 0THOCUTETHPHO MeCTa HaXOKICHUS WU JalbHEHIIeH 00pabOTKH OTXO0I0B
CpPEHEr0 WM  BBICOKOTO  YPOBHS  aKTHBHOCTH,  COJACPXKAIIUX  ILTYyTOHHA,
BBICOKOOOOTAILICHHBIH ypaH MM ypaH-233, B OTHOLICHWH KOTOPHIX NPHUMEHEHHE
rapaHTHid OBLJIO MPEKPAIIeHO B COOTBETCTBHM cO cTaTheil 11 CornmameHus o rapaHTHIX.
Jns menn maHHOTO MYyHKTa "manbHeWmas oOpaboTka" HE BKIIIOYACT IEPEYIaKOBKY
OTXOZOB WIM WX JajbHEHIIee KOHIUIMOHMPOBAHHWE, HE MpeAdycMaTpuBaroliee
paszeneHus SJIEMEHTOB, IS XpaHSHHsSI HITH 3aXOPOHEHUSI.

Crnenyrouryto  HMHGOPMALUHUIO OTHOCHUTEIBHO  COTJIACOBAHHOTO  OOOpYyAOBaHMSA U
HEsIIEPHOTO MaTepuaina, nepeurcieHnsix B [Ipunoxenun 11:

a) 0 KaXAOM OSKCIOPTHOM mocTtaBke u3 Hurepunm Takoro o0OpynoOBaHHS H
Marepuana: uAeHTH(UKALUsI,  KOJIMYECTBO,  MECTO  IPEIIO0JIaraeMoro
WCIIOJIb30BaHMsI B TOCYyJapCTBE-TIONIydaTelne M JaTa WM B COOTBETCTBYIOIINX
Cllyyasix O)XHJaeMasi 1aTa SKCIIOPTHON ITOCTaBKU;



b) 0 KOHKpPETHOMY 3ampocy ATeHTCTBa, MOATBepxieHue Hurepueit kak
UMIIOPTUPYIOIIUM TOCYyNApCTBOM HWH(OPMAIMH, NPEAOCTABICHHONW ATEHTCTBY
JPYTMM TOCYJIapCTBOM B OTHOIICHHM SKCIIOPTAa TaKOro O000pyAOBaHUS U
Marepuana B Hurepuro.

x)  OOmwe TmuaHBl Ha NPEACTOSIIMHA MECATHICTHHH TEpUOJa, HWMEIOIINEe OTHOIIEHHE K
Pa3BUTHIO SACPHOTO TOIUTMBHOTO MHWKJIA (BKJIIOYAs IUTAHUPYEMBIE OTHOCSIIHECS K
AACPHOMY TOIUIMBHOMY HHUKITY HAYyYHO-UCCICI0BATCILCKUEC U ONBITHO-KOHCTPYKTOPCKHUE
paboThl), KOTIa OHHU YTBEPXKIEHBI COOTBETCTBYIOIIMMH KOMIIETEHTHBIMH OpPraHaMHU B
Hurepuu.

Hurepuss mpmiaraer Bce pasyMHbIE YCHIHS, C TeM YTOObI MPEIOCTaBUTh ATEHTCTBY
CIICIYOIY 0 HH(DOPMAILIUIO:

1) obmee ommcanne W WHGOPMAIHIO, YKA3bIBAIONIYI0 MECTO MPOBEICHUS OTHOCSAIIHUXCS K
AACPHOMY TOIUIMBHOMY HUKITY HAYYHO-UCCICIOBATCIBCKUX U ONBITHO-KOHCTPYKTOPCKUX
paboT, HE CBSI3aHHBIX C SJICPHBIM MaTEPUAIIOM, KOTOPHIC KOHKPETHO OTHOCSTCH K
oborareHnto, epepadoTKe AISPHOTO TOIUINBA MIIH K 00pabOTKe OTXOIOB CPETHETO WITH
BBICOKOTO YPOBHSI aKTUBHOCTH, COJIEPKAINX TUTyTOHUH, BBICOKOOOOTAIIEHHBIN YpaH Uil
ypaH-233, ocyIIecTBISIeMbIX Tne-Tn00 B Hurepuu, HO KOTOphIe HE (PUHAHCUPYIOTCS, HE
MOJYYHMIM KOHKPETHOTO pa3pellieHus WM He KOHTpoJupyrorcs Hurepueir wunu He
OCYIIECTBISAIOTCS 0T uMeHrn Hurepuu. J[ns menmu maHHOTO MyHKTa "00OpaboTKa" O0TXO0IIO0B
CPEHETO WIIU BBICOKOT'O YPOBHS aKTHBHOCTH HE BKIIOYACT MEPEYHNaKOBKY OTXOJIOB HITU
WX KOHIUIMOHHMPOBaHWE, HE MPEIyCMAaTpPHUBAIOIICe pPA3MC/ICHUs DJIEMEHTOB, JUIS
XpaHEeHUS WITH 3aXOPOHCHUSI.

ii) olmiee omucaHWe JEATENBHOCTH M CBEACGHUS O JIMIE WIW OpTaHH3allHH,
OCYIIECTBISIONINX TaKyl JEATeIFHOCTh B OINPEACICHHBIX ATEHTCTBOM MECTax
HAXOXKICHUS 3a TpeesiaMHi IUIOIIAKU, KOTOpBIC, M0 MHEHHIO ATCHTCTBA, MOTJIH ObI
(YHKIIMOHAIEHO OBITH CBSI3aHEI C JIEATENLHOCTHIO Ha 3TOM mumomazake. [IpemocraBnenue
TakoW WHQOPMAITUN SBIACTCS IMPEIMETOM KOHKpPETHOro 3ampoca AreHtcTBa. OHa
MIPETOCTABISAETCS B KOHCYJIBTAIIMN C ATEHTCTBOM U CBOEBPEMEHHO.

ITo 3anpocy ArentcTBa Hurepus maeT yTOUHEHHs WM Pa3bsCHEHHUs 000 WHOpMaIH,
IIPENOCTAaBICHHOW B COOTBETCTBUM C HACTOSIIEH CTaThed, B TOM CTENEHU, B KOTOPOU 3TO UMEET
OTHOILIEHUE K IIeJIM TapaHTUH.

Cratpsa 3

Hurepus mnpenoctaBisier AreHTCTBY B TeueHue 180 mHeH mocie BCTYIUICHHS B CHITY
HacTosiero [Iporokona nHpoOpMAaIHiO, 0 KOTOPOI TOBOPHUTCS B cTaThe 2.a.1), iii), iv), V), vi) a),
vii) ¥ X) U B cTarbe 2.b.1).

Hurepwust mpenoctaBisier ATeHTCTBY 10 15 Mas Kakmoro roja oOHOBJICHHYIO HH(GOPMAIIHIO, O
KOTOpOl TOBOPUTCS B IIYHKTE a. BBIIIE, 3a MEPUOJ, OXBATHIBAIOIIMN MPEIIIECTBYIOUIUI
KaneHnapHelii rog. Eciau paHee mpemocraBicHHas WH(pOpMAaNus ocTajlach 0€3 W3MCHEHH,
Hurepus yBegomisier 00 3Tom.

Hurepus npenoctaBnsier AreHTCTBY 10 15 Mas Kaxaoro roja WHPOPMAIUIO, OMPEACTICHHYIO B
craTthe 2.a.vi) b) # ¢), 3a IEpHO/I, OXBATHIBAIOIIHNHA ITPEANICCTBYIONINH KaJeHIAPHBIN TOI.

Hurepuss exekBapTadbHO MpPEAOCTaBIsieT ATCHTCTBY HH(OpMANUIO, OINpEIeTICHHYI0 B
cTarhbe 2.a.ix) a). OTa MHQOpMAIHS MPEJOCTABISETCS B TEUCHUE IMISCTUACCATH IHEH Iociie
OKOHYaHUsI Ka)KIOTO KBapTaia.

Hurepus mnpenocraBnser AreHTCTBY HH(OPMAIMIO, OIPEICICHHYI0 B cTaThe 2.a.viil), 3a
180 mHe#t 10 ocylmecTBIEeHWs nanbHeWmeir o0paboTku, W 1Mo 15 wmas kaxkzgoro rona
nHpopMario 00 HM3MEHEHHSIX MECT HaxOXKICHHUS 3a IIePUON, OXBaTHIBAIOIINI
MPEAUIECTBYIOIIMI KaJleHIapHbIi TO/I.



Hurepus u AreHTCTBO JOTOBapHBAIOTCS O BPEMEHHU M YacTOTE MPEIOCTaBICHUS MH(pOpMaum,
OTIpEJICNICHHOH B CTaThe 2.a.11).

Hurepust mpenoctaBiiseT ATEHTCTBY WHGpOpMAIMIO, ONpEICICHHYI0 B craThe 2.a.iX) b), B
TEUYCHHUE IIECTUICCATH JTHEH MOCIIe OCTYILICHUS 3apoca OT ATCHTCTBA.

JTOMOJHUTEJBHBIN JOCTYII
Cratpa 4

HI/I)KCCJ'IC,I[YIOH_ICC MIPUMECHSCTCA B CBA3HM C OCYIIECTBJICHHEM JOIIOJIHHUTECIBHOTO OOCTyIla B

COOTBETCTBHUHM CO CTaThEl 5 HACTOSIIETO HpOTOKOJ’IaI

a.

ATEHTCTBO HE CTaBUT eI MEXAaHUCTUYCCKU WU CUCTEMATHYCCKHU IPOBEPATH I/IH(i)OpMaHI/IIO, 0
KOTOpOﬁ TOBOPUTCA B CTAThE 2, OJJHAaKO ATEHTCTBO UMEET AOCTYII K:

1) mr000My MeECTy HaxXOXXICHHUS, O KOTOpPOM TOBOPHUTCS B CTaThe 5.a.) wiam ii), Ha
BBIOOPOYHOH OCHOBE C LIEJIbI0 00ECIeYeHHsI YBEPEHHOCTH B OTCYTCTBHU HE3asBICHHBIX
SIEPHOTO MaTepHana 1 AeSTeITbHOCTH;

i)  JI000My MECTy HaxOXXIEHHSI, O KOTOPOM TOBOPUTCA B cTaThe 5.b. miam c., B MEIX
peIlleHUs] BOIMPOCA, CBSI3aHHOTO C MPABHJIBHOCTBIO W TIOJHOTOW HWH(pOpMAIIVH,
MPEIOCTaBJICHHON B COOTBETCTBMM CO CTaThell 2 WIM B LENSIX YCTpaHCHHS
HECOOTBETCTBUS, CBA3aHHOTO C ATOM WHpOPMAITUCH;

iii)  mOOOMYy MECTy HaXOXKICHHSA, O KOTOPOM T'OBOPHUTCS B CTaThe 5.a.iii) B TOW CTENECHH, B
KOTOpOH OTO HEOOXOMUMO ATEHTCTBY IS TOATBEPKIOCHUS [UIS IEJeH TapaHTHiH
3asiBJIeHUs] HUrepuu o craTyce YCTaHOBKHM HMJIM MECTa HaXOX/ICHHs BHE YCTAaHOBOK, I'Ji€
paHee 0OBIYHO UCTIONB30BAJICS ACPHBIN MaTepHral, KaK CHATBIX C OKCILTyaTalry.

1) 3a UCKIIOYEHHEM CIy4aeB, YKa3aHHBIX B MYHKTE 1i) HIDKE, ATEHTCTBO HAalpaBiseT
Hurepun npeaBaputensHoe yBeIOMIIEHHE O NOCTYIIE IO KpaitHeil mepe 3a 24 yaca;

il) B OTHOIIGHMHM AOCTyIa K JIOOOMYy MECTy Ha IUIOLIaKEe, KOTODPBIM 3ampalindBacTcs B
COYETAaHNHM C IIOCELICHMUSAMH JUIA IPOBEPKH HHPOpPMAIMKU O KOHCTPYKLUUH WIH C
WHCTIEKIVAMH Ui CIeUUANbHBIX Ilefiell Wi OOBIYHBIMH HMHCIEKIMSMH Ha 3TOH
TUIOIIA/IKe, CPOK IPEeIBAapUTEIBLHOTO YBEAOMIICHHS, €CIH ATEHTCTBO oOOpamaercs ¢
3arpocoM 00 3TOM, COCTaBIISIET, IO KpalHel Mepe, ABa Yaca, OJHAKO B UCKIIOYUTEIIEHBIX
00CTOATENHCTBAX, MOXKET COCTABUTH MEHEE JIBYX YacOB.

HpC,I[BapI/ITCJ'ILHOC YBCAOMJICHHUE HAIIPABIIACTCA B NHWCBMCHHOM BHIAC MU B HEM KOHKPETHO
YKa3bIBarOTCA NMPUYMUHBI JOCTYIIAa U ACATCIBHOCTH, KOTOpasA AOJIKHaA OBITH OCYHICCTBJICHA BO
BpEMs TaKOTO JOCTYyIIa.

B cmyuae Bompoca MM HECOOTBETCTBHsI ATEHTCTBO INpeaocTaBisieT Hurepuu Bo3MOKHOCTH
JaTh Ppa3bsCHEHHE M CIIOCOOCTBOBATH PEIIEHUIO A3TOT0 BONpPOCA WIW YCTPAHEHUIO 3TOTO
HECOOTBETCTBHA. Takas BO3MOXHOCTH OyAeT MPEeAOCTAaBIIATHCS A0 HANpaBICHHS 3arpoca o
JIOCTyTe, €CIM TOJBKO ATEHTCTBO HE COYTET, YTO 3ajJiepXKa B TPENOCTAaBICHHM IOCTYyIa,
BO3MOJKHO, HaHECeT ymepO [enH, ¢ KOTOPOH 3alpamuBaeTcs 3TOT AOCTyI. B mrobom ciydae
ATEHTCTBO HE JIeNTaeT KaKUX-TH00 BBIBOJOB B OTHOIIEHHWH BOIIPOCA WIIM HECOOTBETCTBHSA JI0 TEX
nop, noka Hurepuu He OyneT mpeaocTaBieHa Takas BO3MOXKHOCTb.

Ecnu ¢ Hurepueil He HOCTUTHYTO MHOM JIOTOBOPEHHOCTH, JOCTYII OCYLIECTBIIAETCS TOJBKO B
Te4yeHne 0OOBIYHOTO paboyero JHS.

Hurepuss mmeeTr mpaBo Ha COINPOBOXKICHHE HHCIEKTOPOB ATEHTCTBA BO BpeMsl IOCTyIa
MmpeAcTaBUTEsIMA ~ Hurepun mpu  yClIOBHM, UYTO JTO HE 3aJep>KUBACT BBHINOJIHEHUE
WHCTIEKTOPaMH CBOUX (DYHKIIMI WIIH WHBIM 00pa3oM HeE MPETSITCTBYET STOMY .



Cratpd 5
Hurepus npenocraiser ATeHTCTBY AOCTYII K:
1) M000MY MECTy Ha TUIOIIAKE;

il)  mo0OMy MeCTy HaxOXIeHHs, OmpeeicHHoMy Hurepuelik B COOTBETCTBHH  CO
craTthelt 2.a.v)-viii);

iii)  mOOOW CHATOW C OSKCIUTyaTallud YCTAaHOBKE WIIM CHATOMY C O3KCIUTyaTallid MECTY
HaxX0)KICHUS BHE YCTAHOBOK, Il paHee 0OBIYHO MCIOJIB30BANICS SICPHBIH MaTepHal.

T000MY MECTy HaXOXICHWS, ONpEeIeIeHHOMY Hwurepuweidl B COOTBETCTBHH CO CTaThei 2.a.i),
cTatbel 2.a.1v), crarbeil 2.a.1x) b) wiau cratheit 2.b., MOMUMO TeX, O KOTOPBIX TOBOPHUTCS B
MYHKTE a. 1) BBIIIE, MPU YCIOBHH, YTO, e€cou Hurepus He MMeeT BO3MOMKHOCTHU IPEIOCTABUTH
TakoW Joctym, Hurepuws npuiaraer Bce pa3yMHBIC YCHWIIHS IS HE3aMEIUTHTENLHOTO
YAOBJICTBOPEHUS TPeOOBaHNH ATEHTCTBA C TIOMOIIBIO HHBIX CPEICTB.

T000MY MECTY HaXOXKICHHS, ONPENeICHHOMY ATEHTCTBOM, IIOMHUMO TeX MECT HaXOXXICHHS, O
KOTOPBIX TOBOPUTCS B IYHKTax a. M b. BBIIIE, B IENsX O0TOOpa Mpod OKpyKaromled cpeasl B
KOHKPETHOM MECTE€ HaXOKACHUs MpU YCIOBUHU, 4TO, ecnu Hurepuss He uMeeT BO3MOXXHOCTH
MpPEeNOCTaBUTh Takodl  goctyn, Hwurepus mnpuinaraetr Bce pa3yMHble yCHIUS s
HE3aMeUIMTEIILHOTO  YIOBJICTBOPEHUST TpeOOBaHMN AreHTCTBA B TPUISKAIIAX MECTax
HaXO0>KJICHHS UJTH C TOMOIIBIO HHBIX CPEZCTB.

Cratpa 6
[Ipu ocymiecTBIeHUN CTATHU 5 ATEHTCTBO MOXET BBIMOTHITH CIICIYIOIINE BUIBI NEITCILHOCTH:

B oTHomIIEHHH JOCTYIa B COOTBETCTBHM CO CTaThel 5.a.1) WM iii): BU3yajdbHOE HAOIIOJCHUE,
0oTOOp P00 OKPYIKAIOIICH CPelbl; UCIIOIB30BAHUE YCTPOUCTB ISl OOHAPYIKEHUS U U3MEPCHUS
pamuanuu; oneyaTblBAHUE W MPUMEHEHHUE JPYTHX HICHTU(GHUIMPYIONIMX U YKa3bIBAIONIMX Ha
BMEIIATEIHCTBO YCTPOUCTB, OMPE/ICICHHBIX B JIOMOTHUTENBHBIX MOJIOKEHHUSAX; ¥ IPUMCHEHUE
Ipyrux OOBEKTHUBHBIX MEp, TEXHHUYECKas OCYIIECTBUMOCTh KOTOPBIX ObLIa MOATBEPKICHA W
UCIIOJIb30BAHUE KOTOPBIX ObLIO coriacoBano CoOBETOM ymopaBistonmx (B JadbHEHIIEM
nMeHyeMbIM "CoBeToM") 1 TIOCIIe KOHCYJIbTAallni MeX Ty ATEHTCTBOM 1 Hurepmeid.

B oTHomeHnu nocTtyna B COOTBETCTBHH CO CTaThel 5.a.ii): BU3yallbHOE HAOJIOJCHHE; TIOJICUET
VYETHBIX €IWHHII SOEpHOTO Marepuana; Hepaspyllalolie HW3MEpeHus W OoTOop Mpoo;
UCIIOJIb30BaHKE YCTPOWCTB Uil OOHApy)KEHHsI W M3MEPEHHUs paaualvy; H3Y4YeHHE YUYETHBIX
JIOKYMEHTOB, KAacCalOIIMXCsl KOJIUYECTBA, MPOUCXOXKICHUS W pa3MEIleHUs Marepuaia; OTOop
mpo0 OKpy)Karomieil cpemsl; W TMpUMEHEHHe APYyTuX OOBEKTHBHBIX MeEp, TEeXHHYEcKas
OCYIIIECTBUMOCTh KOTOPBIX ObLIa OATBEPKACHA M UCTIONB30BaHHE KOTOPHIX OBIJIO COTJIACOBAHO
CoBeToM U nocie KOHCYIbTalui MeXay AreHTcTBOM U Hurepuei.

B oTHOIIeHNM MOCTyMa B COOTBETCTBUU CO CTaThei 5.b.: BU3yallbHOE HaOIII0IeHUE; 0TOOP MPod
OKPYIKaroIlel Cpefibl; UCTONL30BAHUE YCTPOMCTB U OOHAPYKCHHS M U3MEPEHUS palualivu;
W3yUYCHHE KaCAIOIUXCS TapaHTHI MPOU3BOJICTBEHHBIX H OTTPY304YHBIX YUETHBIX JOKYMEHTOB; U
MMPUMCHCHUEC [pPYTUX O6BCKTI/IBHBIX MEp, TCXHHUYECKAasA OCYHICCTBUMOCTb KOTOPBIX Obl1a
MOJTBEPIKICHA M UCTIONB30BaHUE KOTOPBIX ObLIO cormacoBano COBETOM M MOCJE KOHCYIbTalUi
Mexy AreHTcTBoM u Hurepuei.

B oTHomeHN# K0oCTymna B COOTBETCTBHM CO CTaThel 5.C.: 0TOOp MpoO OKpysKaroleil cpeapl U B
clIydae, eclid pe3yibTaThl HE MO3BOJSIOT PEIIMTh BOMPOC WM YCTPAHHUTh HECOOTBETCTBHE B
MECT€ HaxXOXJIEHHUS, OIpPEIeJIeHHOM ATEeHTCTBOM B COOTBETCTBHM €O CTaThel 5.c.,
UCIIOJIb30BAaHME B 3TOM MECTE€ HaXOKACHHUS BH3YalIbHOTO HAaOJIONEHMSA, YCTPOMCTB s
oOHapy>KeHUsI U U3MEpEeHMs pajuallii U IPUMEHEHHE 110 COorjlacoBaHMIO Mexny Hurepueil u
ATEHTCTBOM JIpYTHX OOBEKTHBHBIX MED.



Cratps 7

a. ITo mpockbe Hurepum AreHtrcTBo m Hurepwsi 1oroBapuBarOTCS B OTHOIICHHH PETYIUPYEMOTO
JocTyma B paMmKax Hacrosmero lIpoTokoma ¢ 1menpio TpeIOTBpAIiEHUs] PaCKPBITHA
YYBCTBUTEIBHON C TOYKH 3pPEHUsS SICPHOTO PaCIpOCTpaHEHUS HH(OPMAIUU, BBIOJTHCHUS
TpeOoBaHM O0€30MaCHOCTH Wi (PU3MYECKOH 3aIlUTHI WM C IEJIbI0 OOSCIeUeHUS 3aIIUThI
HaXOJSIIEHCs B YaCTHOM COOCTBEHHOCTH WJIM KOMMEPUYECKH YYBCTBHTENHHON WH(OpMAIIHIH.
Takue JOTOBOPCHHOCTU HE IMPEIATCTBYIOT AI‘eHTCTBy OCYILIECTBIIATE ACATCIBHOCTL, KOTOpasd
ABISETCS HEOOXOAMMON Juia oOecrieueHust yOeAWTEIhbHOH YBEPEHHOCTH B OTCYTCTBHHU
HE3asBJICHHBIX SIEPHOTO MaTephaia U JIeATeIbHOCTH B COOTBETCTBYIOIIEM MECTe HaXOKJICHHS,
BKJIIOYAs peleHHe JIIo00ro BOMpoca, OTHOCSINErocs K MPaBUIBHOCTH U MOJHOTE WH(OpMAIUH,
0 KOTOpOH TOBOPUTCS B CTaThe 2, WIM YCTpaHEHHWE HECOOTBETCTBHUS, OTHOCSINErocs K 3TOH
nH(pOpPMAITIH.

b. Hurepust MoXeT mpu mNpenocTaBlieHHMH HHGOPMALUH, O KOTOPOH TOBOPUTCA B CTaThe 2,
uHQOPMUPOBaTh AT€HTCTBO O MECTAaX Ha IUIOIIAAKE WM B MECTE HaXOXKACHUS, HA KOTOPBIX
MOJKET IPUMEHSTHCS PETyINPYEMBINA JOCTYIIL.

c. Jo BcTyrieHUs B CruTy JTIOOBIX HEOOXOMUMBIX J[OTIOTHUTENBHBIX MONOXEHNH Hurepus moxer
MPHOETHYTH K PETYJIMPOBAHUIO JOCTYIIA B COOTBETCTBUU C ITOJIOKCHUSMU ITYHKTA a. BHIIIIE.

Cratpa 8

Huuro B HactosmmeMm [Iporokone He npenstcTByeT Hurepruu npenoctaBisith AT€HTCTBY AOCTYII
K MecTaM HaXOXIICHHUS B JOMOJHEHHE K TE€M, O KOTOPHIX TOBOPUTCS B CTaThiX 5 M 9, WIM NPOCUTH
ATEeHTCTBO O MPOBEICHUH JICATEILHOCTH MO MPOBEPKE B KOHKPETHOM MECTE HaXOXKACHHUS. ATEHTCTBO
HE3aMeUIMTEIbHO MPUJIAraeT BCe PasyMHbIC YCHIIHS ISl OCYIIECTBICHHS JCUCTBUI B COOTBETCTBUH C
TaKoi Mpocb0oH.

Cratpa 9

Hurepust mnpenocraBnser ATeHTCTBY JAOCTYN K MeCTaM HaXOXICHHS, OIpeeIeHHBIM
ATeHTCTBOM i 0TOOpa mpo0 OKpy»Karoliel cpeibl Ha OOUIMPHOW TEPPUTOPUU, TIPU YCIOBUU, YTO
eciin Hurepusi He mMeeT BO3MOXHOCTH TPEJOCTaBUTh TakoW MocTyml, To Hurepws mpumaraer Bce
pasyMHbBIe YCHIUS IJIs YIOBIETBOPEHHS TpeOOBaHWN ATEHTCTBA B aNbTEPHATHBHBIX MeCTax
HaxX0XJICHUs. ATEHTCTBO HE 3alpallnBacT TaKOW JOCTYI J0 TeX MOp, MoKa 0TOOp Mpod OKpY KarowIei
Cpebl Ha OOUIMPHOM TePPUTOPUH M TIPOIIEIypHBIE MEPHI AJIS €ro MpoBeAeHUs He 0100peHsl CoBeToM
Y HE MPOBEJICHbI KOHCYJIbTAllUU MEeX1y AreHTcTBoM U Hurepueil.

Cratbs 10
ArenrtctBo nH(popMupyet Hurepuro o:

a. JeqarenbHOCTH, OCYIIECTBIEHHOM B paMKax HacTosiuiero [Iporokoina, Bkiroyas A€STEIbHOCTh B
OTHOIIIEHUH JIFOOBIX BOIIPOCOB MM HECOOTBETCTBHUH, KOTOPBIC ATEHTCTBO JIOBEJIO JO CBEIACHUS
Hurepun, B mpenenax WIECTUIACCATH AHEH TOCIE OCYIIECTBICHUS ATEHTCTBOM 3TOHU
JNeSITEeIILHOCTH.

b. PesynpraTax nesATeNbHOCTH B OTHOLIEHMM JIIOOBIX BONPOCOB WIJIM HECOOTBETCTBHM, KOTOpHIE
ATeHTCTBO JTOBENO 1O CBeAeHWs Hurepuw, 1m0 BO3MOXKHOCTH CKOpee, HO B JIIOOOM ciydae B
TEYEeHHE TPUAIATH JHEH TIOCTe MMOTydeHUsI ATEHTCTBOM ITHX PE3yJIbTaTOB.

c. BriBogax, KOTOpeIE OHO CHEnajgo B pe3yJjbTaTe CBOEH MEATEIbHOCTHU B COOTBETCTBUHU C
HactoamuM [Iporokonom. Takue BBIBOABI MPEAOCTABISAIOTCS €XKETOTHO.

HA3BHAYEHUME MHCHHEKTOPOB ATEHTCTBA
Cratps 11

a. 1) I'enepanbHblii nupekTop yBemomisier Hurepmio o6 yrBepxkneHun CoBeToM m000T0
JOJDKHOCTHOTO JIMIa ATEHTCTBA B KaueCTBE MHCIEKTOpa 1o rapantusiM. Ecau Hurepus



He W3BemaeT | eHepambHOTO IUPEKTOpa O CBOEM OTKIOHEHHH TaKOTO MOJHKHOCTHOTO
WA KaKk WHCHEeKTOopa sl Hwurepuu B TedeHHE TpeX MECSIEB IOCIIE TOMyYeHUS
yBeZoMiIeHUssT 00 yTBepkacHuu COBETOM, WHCIIEKTOP, O KOTOPOM TaKHM OOpa3oM
yBenomiieHa Hurepust, cunraeTcst Ha3HaueHHBIM B Hurepuio;

i)  T'eHepaibHBII TUPEKTOpP, NEHCTBYS B OTBET Ha Mpock0y Hurepuu mmm mo coOcTBeHHOU
MHUIMATHBE, He3aMeTUTENILHO HHpopMupyeT Hurepunio 06 oT3bIBe Ha3HAYEHHS JTI000TO
JOJDKHOCTHOTO JIMIIA B KauecTBe MHCIIEKTopa Aiist Hurepuw.

b. VYBenomieHue, 0 KOTOPOM TOBOPHUTCS B ITYHKTE a. BBINIC, CUMTACTCS MOJyYCHHBIM Hurepueit
yepe3 ceMb JHEW IMocie NaThl HampaBieHHs ATEHTCTBOM Takoro yBeaomieHus Hurepuu
3aKa3HOU KOPPECIOHACHIIMEH.

BU3bI
Cratbs 12

Hurepuss B TedeHHe OOHOrO Mecsla MOCHE TONyYeHHs 3ampoca 00 3TOM B Cilydae
HEOOXOOMMOCTH TNPEAOCTABIACT YKa3aHHOMY B TakOM 3alpoce Ha3HAYCHHOMY HHCIICKTOPY
COOTBETCTBYIOIIYK0 MHOTIOKPAaTHYIO BBE3[HYIO/BBIC3JHYI0 W/WIN TPAaH3UTHYIO BH3bI, KOTOpBIE
TpeOyIoTCsl Uil OOecrieueHnsT WHCIIEKTOPY BO3MOXHOCTH Bhe3/la W NpeOBIBaHUS HA TEPPUTOPUHU
Hurepun B nensx BeionHEeHUs ero/ee ¢yHkuuid. JIroOble 3ampolleHHbIE BU3bI JACHCTBUTENBHBI B
TEUYeHHEe HEe MEHEeEe OJHOI0 rofja M B Clyyae HEOOXOAMMOCTH BO30OHOBIIIOTCS B TEUCHHE NEPHOIA
Ha3zHa4eHus uHcrekTopa B Hurepuro.

JOHNOJHUTEJIBHBIE NOJOXEHUS
Crartpsa 13

a. B Tex cmydwasx, korna Hurepus ninm ATEHTCTBO yKa3bIBarOT Ha HEOOXOAWMOCTD OTPENCIHUTH B
JIOTOTHUTENBHBIX TIOMIOKCHUSIX, KAaKUM 00pa3oM CJenyeT MPUMEHSITh MEPHI, M3JI0KCHHBIC B
HactosimeM [Iporoxone, Hurepuss u ATEHTCTBO COTJIACOBHIBAIOT Takue JlomomHUTENbHBIE
TIOJIO’KEHUS B T€UCHHE JEBSHOCTA JIHEH TI0CIe BCTYIUICHHsSI B CHITy Hactosero [IpoTokomna i,
B TeX CIydasx, KOTJa yKa3aHHe Ha HEOOXOMUMOCTh TakuX J|OTIOJHHUTENBHBIX ITOJOXKEHUN
JlaeTcs TOcCie BCTYIUICHUS B CHITy HacTosIiero IIpotokona, - B TedeHue JAeBsSHOCTa JHEH 1mocie
JTAThl TAKOTO yKa3aHUSI.

b. ,HO BCTYIJICHUA B CUITY TTFOOBIX HCO6XOI[I/IMBIX ,HOHOJIHI/ITCJ'IBHBIX IOJIOXKCHUH ATEHTCTBO UMECT
MpaBO NPUMCHATH MCPLI, U3JIO)KCHHBIC B HACTOALICM HpOTOKOJIC.

CUCTEMBI CBsA3H1
Cratbs 14

a. Hurepus naer paspenieHne ATEHTCTBY CBOOOJHO HCIIONIB30BaTh JUIS CIIY>)KEOHBIX IIeNel
CHUCTEMBI CBSI3M MEXHy HHcIekTopamMu AreHTctBa B Hurepmm wu  LleHTpambHBIMU
yUpeXIeHISIMI ATEHTCTBA W/UiIN PernoHanmsHBIMU OI0pO, BKITIOYAs IepeIady B HEaBTOHOMHOM
WIM aBTOHOMHOM peXHuMe HH(GOpMAaIUH, TOCTYMAIOMEeH OT YCTPOMNCTB, YCTaHOBJIEHHBIX
ATEHTCTBOM B IIETISIX COXPAHEHUs W/WIY HaOMIOACHUS WM U3MEPEHVsI, U 00ECTICUNBAET 3aIIUTY
TakoW CBsI3U. ATEHTCTBO Tociie KOHCyibTanuid ¢ Hurepueil mmMeer mpaBO HCHOJIb30BaTh
YCTAHOBJICHHBIC Ha MCKAYHApPOJAHOM YPOBHE CHUCTEMBI HpHMOfI CBs3U, BKJIHOYas CIIYTHUKOBBIC
CUCTEMBI U JIPyTHe BUJABI JallbHEH CBs3M, He ucnonb3dyembie B Hurepuu. [1o npockde Hurepun
Wi ATEHTCTBa IMOAPOOHOCTH, Kacalolluecs OCYIIECTBICHHS ASTOTO IYHKTA B OTHOIICHHUU
nepeaadyn B HCABTOHOMHOM WJIM ABTOHOMHOM pPEKHUME I/IH(i)OpMaHI/II/I, HOCTynaIOHleﬁ oT
YCTaHOBJICHHBIX ATEHTCTBOM YCTPOWCTB COXPAHCHUsS W/WIM HAONMIOACHHUS WM W3MEPCHUS,
OTIpeAETSIOTCS B J{OTIOTHUTENBHBIX MOMOKEHUSIX.

b. [Tpu ycTaHoBNeHHHU CBSI3M U Tepenade MHGOpMAaLUH, Kak 3TO MPeIyCMaTpUBaeTCs B MYHKTE a.
BBIIIE, HAUIEXKAIIUM 00pa3oM YYMTBHIBAeTCA HEOOXOOUMOCTb OOECIEUYEHHUS 3aIUThI
WHPOPMAIHH, SBISIIONICHCS O0BEKTOM COOCTBEHHOCTH, MM KOMMEPYECKH YyBCTBHUTEIHHON



nHDOpMAITMK WK TOH WHGOPMAIMH O KOHCTPYKIMH, KOTOpyro Hwurepms cumraer ocobo
YyBCTBUTEJIBHOM.

3AIIUTA KOHOUJIEHIUAJTIBHO UHOOPMALINU
Crartpg 15

ATEHTCTBO MOAJECPKUBACT CTPOrHi pekUM obecnieueHus 3(Pp(HEeKTUBHOM 3aIIUTH OT PACKPBITUS
KOMMEpPYECKHX, TEXHOJIOTHYECKUX U MPOMBIIIJICHHBIX CEKPETOB U JAPYTol KOH(HIESHIIHATILHON
WHQOPMAINH, KOTOPBIE CTAHOBATCS €My M3BECTHBIMH, BKIIIOYAs TAKyI0 HH(POPMALIUIO, KOTOpast
CTaHOBUTCS] U3BECTHOM ATEHTCTBY B XOJ€ OCYyIIeCTBIeHHs HacTosmero [Iporokona.

PC)KI/IM, O KOTOPOM TOBOPUTCA B IIYHKTC a. BBIIIC, BKIHOYACT, B YACTHOCTH, IIOJIOKCHH,
OTHOCAIIHECCA K:

1) 00IIMM TIPUHIIMITAM W CBSI3aHHBIM C HIMH MepaM I10 00paIeHnuto ¢ KOHPUACHITHATBHON
uHpOpMAaIHEH;

il)  ycloBUAM HaiiMa mepcoHaja, KacarolMCs 3alIuThl KOHQUACHINAIbHON HHPOPMAIIH;

iil) mpouemypam B  ClyyasX HapylmeHMH WJIM  TpEANojaracMblX  HapylIeHUH
KOH(HICHIUATBEHOCTH.

PexkuM, 0 KOTOPOM TOBOPHTCSA B IIyHKTE a. BBIIC, YTBEPKIACTCS U IMEPHOAUYCCKU
paccmaTtpuBaeTcsi COBETOM.

IMPHJIOXKXEHUSA
Cratbs 16

[punoxenus k HacrosmeMmy I[IpoTOkoNy SBISIOTCS €ro HEOThEMJIEMOH dYacThio. 3a
WCKITIOUCHUEM IIeJicli BHeceHWs mompaBok B [lpumokenus, tepmuH "lIpoTokon", kak oH
ynotpeOsieTcss B HacTOsIIeM JoKyMeHTe, o3HadaeT [Iporokon u [IpunoskeHus, BMECTE B3STHIC.

B nepeueHb BUIOB AEATENBHOCTH, yKa3aHHBIX B Ilpunoxenuu I, u nepeyens o0opynoBaHus U
MaTepuana, ykasaHHbIXx B [lpmnokenuu I, CoBeToM MOryT BHOCHUTBCS TMIONPABKH IIO
pexoMeHIanmu co3nanHoi CoBeToM paboueil TPyIIbI 3KCIEPTOB OTKPHITOro cocrasa. Jlrobas
Takasi IONPaBKa BCTYNAET B CHILY Yepe3 YeThIpe MecsIa nocie ee npuHATUs COBETOM.

BCTYIIVIEHUME B CHJ1Y
Cratbs 17

Hacrosmuit HpOTOKOH BCTyna€T B CWJIy B AC€Hb, KOIr'Ja ATeHTCTBO IMOJIy4YUuT OT HI/H‘CpI/II/I
IMUCBbMEHHOC YBECAOMJIICHHUE O TOM, YTO 3aKOHOJATCIIbHBIC W/HIH KOHCTUTYIIMOHHBIC Tpe6OBaHI/IH
HI/II‘epI/II/I, HCOGXOZII/IMLIC AJId BCTYIUICHHA B CUJTY, BBITIOJTHCHBI.

Hurepus moxer B j1t000€e BpeMs 10 TOro, Kak HacTosmui [IpoTokon BCTynuT B cuily, 3asiBUT,
YTO OHa OyAeT MpUMeHATh HacToAIi [IpoToKos Ha BpeMEeHHOI OCHOBE.

I'enepanbHBIA TUPEKTOP HE3aAMEUIUTEIBHO HHPOPMHUPYET BCEe TOCYAapPCTBA - WiIEHB ATEHTCTBA
0 JMI000M 3asfBJICHHH O NMpUMEHEHHH HacTosmero [IpoTokona Ha BpeMEHHOH OCHOBE M O €ro
BCTYIUICHHUH B CHILY.



ONPEJEJIEHUSA
Crarpg 18
Hns neneit nactosiero [IpoTtokona:

OTHocsuecs K SIIEPHOMY  TOMJIMBHOMY  NHUKJIY  HAyYHO-HCCIENOBATEIbCKHE U
OIBITHO-KOHCTPYKTOPCKHE PA0OTHI 03HAYAIOT JESITENBHOCTh, KOTOPas KOHKPETHO OTHOCHTCS K
M000MY acIieKTy pa3paboTKy Mpolecca Wik CUCTEMBI JIF0O0TO U3 CIEAYIONIETro:

- KOHBEPCHU SIIEPHOrO MaTepuaa,

- oOoraieHus siAepHOro MaTepuaia,
- M3TOTOBJICHUS SIIEPHOTO TOIUINBA,
- PEaKTopoB,

- KPUTHYECKUX COOPOK,

- nepepaboTKH AJepHOTO TOTTUBA,

- 00paboTku (HE BKIIOYAs TEPEYNMAaKOBKM WM KOHIUIIMOHUPOBAHWS, HE
MIPelyCMaTPHUBAOIIETO Pa3JIeIeHUs DIIEMEHTOB, JIJIsl XPAaHSHHUS WA 3aXOPOHEHUS )
OTXOJIOB CPEIHEr0 MM BBICOKOTO YPOBHS aKTHBHOCTH, COAEPIKAIINX TUTyTOHHH,
BBICOKOOOOTAIIIEHHBIN ypaH Wik ypaH-233,

HO HE BKIIIOYAIOT JEATEIBHOCTh, OTHOCSIIYIOCA K TEOPETHUSCKUM Wi (DyHIaMEHTAIbHBIM
Hay4YHBIM HKCCIENOBAHUAM WIH K HAyYHO-HCCIIEIOBATEIBCKUM U OMBITHO-KOHCTPYKTOPCKUM
paboTaM  TO  MPOMBIIUICHHBIM  TNPUMEHEHHSM  PaJlOU30TOIIOB, MEIUIMHCKHAM,
TUAPOJIOTHIECKAM MW CEIIbCKOXO3AWCTBEHHBIM MPHUMEHEHHSIM, H3YUYCHHIO TIOCIEACTBHNA IS
3II0OPOBBS M OKPYKAFOIIEH CPEIbl ¥ 110 YCOBEPIICHCTBOBAHHUIO TEXHUYECKOTO 00CTYKUBAHHMS.

[lmoniazika oO3HAaYaeT TEPPUTOPUIO, TPaHUIBI KOTOpOMl  ompeneneHsl Hwurepueit B
COOTBETCTBYIOIIEH HH(MOPMALMM O KOHCTPYKIHMH YCTaHOBKH, BKJIIOYasi OCTaHOBIICHHYIO
YCTaHOBKY, a TakK€ B COOTBETCTBYIOIICH MH(OPMAIUH O MECTe HAXOXICHUS BHE yCTaHOBOK,
rae OOBIYHO WCIIONIB3YeTCs SINEPHBIN MaTepuall, BKI0Yas 3aKphITO€ MECTO HaXOXKICHHS BHE
YCTaHOBOK, TJle¢ OOBIYHO HCIOJB30BAICS SAEPHBIA MaTepuasl (KOTOpbIE OrpaHHYUBAIOTCS
MECTaMH HaXOXICHUS, T MMEIOTCA Topsdre KaMepbl WIH OCYIIECTBISIACH JEATEIbHOCTD,
CBSI3aHHAS C KOHBEPCHECH, oOOTrameHueM, HW3TOTOBJICHHEM WIIH IepepabOTKON TOILTHBA).
[Inomanka BKIIOYAaeT TakKe BCE OOBEKTHI, COBMECTHO Pa3MELIECHHBIE C YIOMSHYTHIMHU BHIIIE
YCTaHOBKOH MM MECTOM HaxXOKACHUS, C LENbI0 MPEJOCTABICHUS WM HWCIOIb30BaHUS
CYIIECTBEHHBIX CPEICTB 00ECIIeUeHUS, BKIIIOYAs: TOpSIre KaMephl I 00paOOTKH 00IyUeHHBIX
MaTepHaioB, HE COJACPXKAIIUX SACPHBIA MaTepHai; YCTaHOBKH Ui 0OpaOOTKH, XpaHEHUS U
3aXOpPOHEHHUS] OTXONIOB; a TaKKe 3HaHus, CBA3aHHBIE C COTJIACOBAHHOM JESTEIBHOCTHIO,
ompezaeneHHON Hurepreii B COOTBETCTBUY CO CTaThel 2.a.1v) BBIIIE.

CHsTas ¢ SKCIUTyaTalldk yCTAHOBKA WM CHITOE C OIKCIUIyaTallid MECTO HAXOXICHUS BHE
YCTAaHOBOK O3HAYAIOT OOBEKT WM MECTO HAaXOKACHHs, Ha KOTOPBIX IEMOHTHPOBAHBI WM
CACJIaHbl HCTIPUTI'OAHBIMU K 3KCILTyaTalluW OCTABIINECA KOHCTPYKIUU U 060pyIIOBaHI/Ie, BAaXHBIC
U ee(ero) HWCMOJb30BAHUA, TAK YTO OHA(OHO) HE HCIOJB3YETCS IS XPAHEHHS SASPHOTO
Marepuaga U He MOXET Jajiee UCIIOJIB30BaThCs JJIsl OOpaIIeHHs C SIICPHBIM MaTEepUalioM, €ro
00pabOTKHU MU MCIIOJIb30BaHUS.

OcraHoBIeHHAS YCTAHOBKA WM 3aKPbITOC MECTO HAXOXACHHUA BHC YCTAHOBOK O3HAYarT
00BEKT MM MECTO HaXO0XACHUA, SKCIUTyaTalluad KOTOPBIX IMPEKpalll€Ha W U3 KOTOPBIX HU3BAT
ﬂI[eprIﬁ MaTepuajl, HO KOTOPLIC HE CHATLI C OKCILTyaTalluu.

BricokooboraiieHHbli ypaH 03HauaeT ypaH ¢ O0OTramieHHeM 10 u30Tomy ypan-235 20% wumu
BBIIIIE.




Ot6op 1po0 OKpy’KarOIMmIeH cpeibl B KOHKPETHOM MECTe HaXOXKIEHHWS O3HadaeT oTOop Impod
OKpY’Karome cpensl (Hampumep, BO3AyXa, BOJBI, PACTUTEIHHOCTH, TOYBHI, 3arpsA3HCHHI) B
OTpeaeICHHOM ATEHTCTBOM MECTE HAXOXJICHUS M HETOCPEICTBCHHON OJM30CTH OT HETO C
IENBI0 COAEUCTBUSI ATEHTCTBY B IIOATOTOBKE BEIBOJOB 00 OTCYTCTBUH HE3aSBICHHBIX SAEPHOTO
MaTepuaa WK AACPHON JCSITeIbHOCTH B 3TOM ONPEACICHHOM MECTE HaX0XKICHHSL.

Ot6op mpo0 oKpykarmield cpeapl Ha OOIMHUPHOW TEPPUTOPHUU O3HAYaeT oTOop Mpod
OKpY’Karomed cpelsl (Hampumep, BO3AYyXa, BOJBI, PACTUTEIHHOCTH, TOYBHI, 3arpsA3HCHHI) B
psne ompeneNeHHBIX ATEHTCTBOM MECT HAaXOXJICHHUS C IIeNbI0 COACHCTBUS ATEHTCTBY B
MOJITOTOBKE BBIBOJIOB 00 OTCYTCTBHHM HE3asBICHHBIX SAEPHOTO MaTepHalla WiH SAepHOU
JICATSIbHOCTH Ha OOLIUPHOMN TEPPUTOPHH.

SepHBI MaTepuan COTJIAaCHO OIPENEICHHI0, TaHHOMY B cTaThe XX YCTaBa, O3HadaeT JII0OoH
UCXOJHBI MaTepuan wWid JI00M CHeIUaATbHBIA PACIHICIUISIONINNACA MaTtepual. TepMuH
"HCXONHBIM Marepuan" He AOJDKEH TOJKOBAThCS KaK MPUMEHSAIOIIMKICS K pyAe WM OTXOJaM
pynael. Jlroboe ompenencHue, manHoe COBETOM B COOTBETCTBHHM €O cTaThei XX YcraBa
AreHTCTBa TIOCIIC BCTYIUICHHS B CHIIy HacTosiero IIpoTokoia, KOTOpOE pacIIupseT CIHUCOK
MaTepHalioB, CUUTAIONINXCS HCXOAHBIM MaTepUajoM WK CICHUATBHBIM PACIICIUISIONIUMCS
MaTepuasioM, BCTYMAaeT B CHUIy B COOTBETCTBHUU C HACTOAIMMUM IIpOTOKOJIIOM TONBKO MOCHe
npuHsaTus Hurepuei.

YcTaHOBKa O3HAYAET:

1) peakTop, KPUTHYECKYIO COOpKY, 3aBOA II0 KOHBEPCHH, 3aBOJ II0 H3TOTOBJIICHUIO,
nepepadaThIBAIONIYI0 YCTAaHOBKY, YCTAHOBKY JIJIsL pa3/ieieHUs] M30TOMOB WM OTIENbHOE
XPaHWIUIIIE; WIH

il)  moboe MecTO HaxOXAEHHs, TAe OOBIYHO HCIONB3yeTCsl SICpHBIA MaTepuan B
KOJINYECTBAX, IPEBBIIAOIINX OOUH 3PPEKTUBHBIN KHIOTPaMM.

MecTo HaxoKAEHHUS BHE YCTAaHOBOK O3HAuaeT JII0OOW OOBEKT WU JI000e MECTO HaXOXKICHHS,
KOTOpBIE HE SIBIIIIOTCS YCTAaHOBKOW, W TAe OOBIYHO WCIONB3YETCS SAEpHBIA Marepual B
KOJIMYECTBAX, PABHBIX OAHOMY 3()(EeKTUBHOMY KMIIOTpaMMy WIIM MEHEe.
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COBEPUIEHO B Bene 20 centsiopst 2001 rona B IBYX 3K3eMILULIpax Ha aHTJIMHCKOM SI3bIKE.

3a ®EJIEPATHBHVYIO PECITYBJIUKY
HUT'EPUA:

(Tmommucek)

Pungany Jlykman
Cosetnuk [Ipesunenra no sompocam
He(TH U PHEPTETUKU

11

3a MEXXITYHAPOJHOE ATEHTCTBO
10 ATOMHOWM DHEPTUHU:

(Tmommucek)

Moxamen Dnsbapaneit
T'enepanbHbIi AUPEKTOP



iii)

vi)

vii)

viii)

ITPUJIOKEHUE I

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

M3roToBieHre pOTOPHBIX TPYO s MEHTPUGYT WITH COOPKA Ta30BBIX IIEHTPUDYT.

PoTopHbie TpyObl JUis EHTPUPYT O3HAYAIOT TOHKOCTECHHBIC HUIMHAPHI, OMHUCAHUE KOTOPBIX
npuBeaeHo B pasaene 5.1.1 b) Ipunoxenns I1.

I'azoBele neHTpUGYIH 03HAYAIOT LEHTPU(YTH, ONUCAHUE KOTOPHIX NPHUBEICHO BO BBOIHOM
3aMmedaHuu K pasgeny 5.1 Ipunoxenns II.

Usroroenenne mudpy3noHHBIX OapbepoB.

Judbdy3noHnbie  Oapbepbl 03HAYAIOT TOHKHE ITOPUCTHIC (UIBTPHI, OIMHCAHUE KOTOPHIX
npuBeneHo B pazzaene 5.3.1 a) [punoxxenus 11.

N3sroroBnenne win cOopka CUCTEM, HCTIOTIB3YIOIINX JIa3€pPhl.

CucTeMbl, WCHOIB3YIOUIME JIa3ePbl, O3HAYAIOT CUCTEMBI, BKJIIOYAIONINE T€ IIPEAMETHI,
OIMCaHue KOTOPBIX IPUBEAEHO B pasaene 5.7 Ilpunoxenus II.

Wzrorosnenue umu c6opKa QJICKTPOMArHMTHBIX CEIIapaTOpPOB U30TOIIOB.

OJeKTPOMarHUTHBIE CeNapaTopbl U30TOMOB 03HAYAIOT T€ MPEAMETHI, 0 KOTOPBIX TOBOPUTCS B
paznene 5.9.1 Ilpunoxenus Il u koTopsle conepkaT UCTOYHUKH MOHOB, ONMMCAaHHE KOTOPBIX
npuBenieHo B pazaene 5.9.1 a) [Ipunoxenus 11.

H3roroBienue uim c6op1<a KOJIOHH WJIX 9KCTPAKIIUOHHOT'O O60pyI[OBaHI/I$I.

KonoHHBI MM IKCTPAKIIMOHHOE 000PYIOBAHUE O3HAYAIOT T€ MPEIMETHI, OMKUCAHNUE KOTOPHIX
MpUBEACHO B pa3aenax 5.6.1, 5.6.2,5.6.3, 5.6.5, 5.6.6, 5.6.7 u 5.6.8 Ilpunoxenus II.

U3rotoBieHre pa3feiMTENbHBIX COMEN WM BUXPEBBIX TPYOOK s adpOJAWHAMUYECKOTO
oOoraleHus.

PaznienurenbHble coma WM BHUXPEBbIE TPYOKM [l adpOAWHAMUYECKOTO OOOTaIlIeHUs
03HAUAIOT pa3JeNUTENbHbIE COIUIAa M BHXpPEBBIE TPYOKH, OMUCAHHE KOTOPBIX IPHBEACHO
COOTBETCTBEHHO B pazzaenax 5.5.1 u 5.5.2 [Ipunoxxenus 11

N3sroroBnenre mim cbopka CUCTEM reHepalliyl YPaHOBOU ILIa3MBbl.

CucTeMbl reHepalluy ypaHOBOM Ma3Mbl O3HAYalOT CHUCTEMbI Ul TIEHEpalud YpaHOBOI
T1a3MBbl, OMMCaHHE KOTOPBIX MpuBeeHO B pazaene 5.8.3 [Ipunoxxenus II.

Hzrorosnenue IUPKOHUCBLIX Tp}/6

LupkoHueBble TPyObl O3HAYAIOT TPYOBbI, ONKMCAaHHE KOTOPBIX TPHBEICHO B paszxaene 1.6
ITpunoxenus II.

HpOI/IBBOI[CTBO WJIM TIOBBIIIICHUE Ka4eCTBA TKEIO0H BOJbI HJIN ):[CflTCpHSI.

Tspkenast Boja WM AEWTEpHH O3HAYAIOT JIEHTepHil, THKelylo Boay (OKCHZ IedTepus) |
nr000e Ipyroe coenMHEHUE ACUTEpHUs, B KOTOPOM OTHOIICHHE YMCIa aTOMOB JHTepus K
YHCITy aTOMOB BojopoAa npesimaer 1:5000.

Uzrorosnenue rpaduTa SAEPHOIN YUCTOTHI.

I'padut snepHO YMCTOTHI O3HAYaeT TpaduT, YPOBEHb YHCTOTHI KOTOPOTO BBINIE, YEM
v 3
5 MHJUTHOHHBIX 9acTe OOPHOTO SKBUBAJICHTA, a TUIOTHOCTH NpeBhImaet 1,50 r/cm .




xi)

Xii)

xiii)

Xiv)

XV)

M3roToBiieHre KOHTEHHEPOB Il 00IYUESHHOTO TOTLINBA.

Konreiinep Ui 00JyYeHHOIO TOIUIMBA O3HAYaeT €MKOCTh IUIS IIEPEBO3KU /MM XPaHEHHS
00JIy4eHHOTO TOIUIMBA, OOECIEUYMBAIOUIYI0 XHUMMYECKYIO, TEIUIOBYI0 U paJUallMOHHYIO
3alUTY, a TAKXKE OTBOJI TEIlJIa pacrazia BO BpeMsl IepeMeIeHHs, TEPEBO3KH U XPaHEHMUSL.

M3roroBneHne peakTOPHBIX YIPABISIIOLIUX CTEPKHEH.

PeakTopHbIC YIpaBIAIONINE CTEPKHHU O3HAYAIOT CTEPXKHH, OMHCAHHE KOTOPBIX MPHBEIEHO B
paznene 1.4 [Ipunoxenus 1.

Usrorosnenue 0€30macHBIX C TOUYKH 3PCHUA KPUTUIHOCTH 0akoB U pPE3CPBYyapoB.

be3omnacHble ¢ TOYKM 3pEHHS KPUTUYHOCTH OaKku M pe3epByapbl 03HAYAIOT Te MPEIMETHI,
ONHCaHUE KOTOPBIX MpUBeeHO B pazaenax 3.2 u 3.4 [Ipunoxenus II.

H3roroBienue MamiuH a1 pY6KI/I O6J'Iy‘lCHHBIX TOIIJTMBHBIX 3JICMCHTOB.

Mamusbl Juis  pyOkH  OOJIyYEHHBIX TOIUIMBHBIX DJIEMEHTOB O3HAYalOT 00O0pYAOBaHHE,
OmnHcaHue KoToporo npuseaeHo B paznene 3.1 [punoxenus 1.

CoopyskeHue ropssaux Kamep.

lopsure kaMepbl O3HAYAIOT KaMepy WIM COCIUHCHHBIE MEXKIY C000M Kamephl 0OO0IUM
00BbeMOM He MeHee 6 M°, CHAO)KEHHBIE 3aIIMTOM, PABHOM WM MPEBBIAIONIEH SKBHBAICHT
0,5 M 6GETOHA MIOTHOCTBIO 3,2 T/cM’ MM Gonee, YKOMIUICKTOBAHHbBIE 00OPYIOBAHHEM JUIS
IIPOBCACHUA onepaunﬁ C UCIIOJIb30BAHUEM JUCTAHIIMOHHOI'O YIIPAaBJIICHUA.




IMTPUJIOKEHUME I1

INEPEYEHDb COI'JTACOBAHHOI'O ObOPYIOBAHNA 1 HEAJJEPHOI'O MATEPUAJIA UULA

1.
1.1.

1.2.

1.3.

OTUYETHOCTU OB DKCIOPTE U UMITOPTE B COOTBETCTBHU CO CTATBEN 2.a.ix)

PeakTopsbl U peakTopHOE 000pyA0BaHUE
KommieKkTHBIE siiepHble peaKTOPbI

SlmepHBle  peakTOpbl,  CIIOCOOHBIE  paboTaTh B pEXHUME  KOHTPOIUPYEMOH
CaMOIIOJJICP>KUBAIOIIIECHCS IIEMHON peakuuud AeeHUs, HCKIIo4Yas peaKkTOpbl HyJEeBOU
MOIIIHOCTH, KOTOPBHIE OMNPEICIISIIOTCS KaK pPEaKTOPhl C MPOCKTHBIM MaKCHMaJbHBIM
YPOBHEM MPOU3BOICTBA ITYTOHUS, He npeBbimaromuM 100 rpaMMoB B ToO/I.

[HOACHUTEJIBHOE 3AMEYAHUE

"SnepHslil peakTop" B OCHOBHOM BKJIIOYAET Y3Jbl, HAaXOJAIIMECS BHYTPH KopIyca
peakTopa WM HETMOCPEACTBEHHO IPHUMBIKAIONINE K HeMy, 00OpyIdoBaHHE, KOTOpOE
KOHTPOJIUPYET YPOBEHb MOILIHOCTU B aKTHUBHOI 30HE, U KOMIIOHEHTHI, KOTOpPbIE OOBIYHO
coJiepKaT TEMJIOHOCHUTENh MEPBOTr0 KOHTypa aKTUBHOW 30HBI PEaKTopa, UM BCTYMAIOT C
HHUM B HETIOCPEIICTBEHHBI KOHTAKT WX YIIPABISIOT UM.

He npeamnonaraercs UCKIIOUEHUE PEAKTOPOB, KOTOPHIC HA/ISKAIIMM 00pa3oM MOTIIA ObI
MOJIBEPTHYTHCS MOIU(UKAIIMU ISl TIPOU3BOJICTBA 3HAYUTENBHO OOJBIIETr0 KOJHMYECTBA,
yeM 100 rpaMMoOB MIyTOHUS B TOJ. PeakTopwl, IpeaHa3HAuY€HHbIC A JJIATEIbHOU
SKCIUTyaTalli Ha 3HAYUTEIBHBIX YPOBHSIX MOIMHOCTH, HE3aBUCUMO OT CTENEHU HX
BO3MOKHOCTEH MPOU3BOJICTBA IUTYTOHUSA, HE PACCMATPUBAIOTCS KaK "pEakTOphl HYIEBOM
MoITHOCTH".

PeakTopHbIe KOpPIMyca BHICOKOTO 1aBJIeHUS

Merannuueckie Kopmyca B cOOpe WJIM MX OCHOBHBIC YacTH 3aBOJCKOI'O M3TOTOBIICHHMSA,
KOTOpBIE CIELUAIbHO IpPEJHA3HAYEHBI WM IOATOTOBJIEHBI JJIA Pa3MEIUEHUA B HUX
aKTUBHOW 30HBI AJEPHBIX PEaKTOpPOB, KaK OHHU OMpejaereHbl B MyHKTe 1.1. BhImie, u
CHOCOOHBIC BBIIEPKHUBATH pabouee JaBlieHUE TEIIIOHOCUTENS IEPBOTO KOHTYPA.

[HOACHUTEJIBHOE 3AMEYAHUE

BerHﬂH IJIMTa KOpIyCa BBICOKOI'O JABJICHUA PCAKTOPa OXBATBIBACTCA IIYHKTOM 1.2. xak
OCHOBHas, 3aBOJACKOI'0 U3TrOTOBJICHUS, YaCTh KOPIIyCa BBICOKOI'O AJaBJICHUS.

BuyTpenHune uactu peakTopa (HampuMep, MOJACPKUBAIOIINEC KOJIOHHBI M  IUIATHI
AaKTHUBHOM 30HBI W JpyTrue BHYTPEHHHE 4YacTH KOpILyca, HalpaBiLIoIIue TPyObl A
PETYIUPYIOMMX CTEP)KHEW, TEIUIOBBIE OJKpaHbl, IEPEeropolikd, TPYOHbIE pEUIeTKU
AKTHBHOM 30HBI, INIACTHHBI AU(Qy30pa U T.O.) OOBIYHO TOCTABISIOTCS MOCTABLIMKOM
peakTopa. B HEKOTOpBIX CilydasX OINpPENEIICHHBbIE BHYTPEHHHE OIOPHBIE KOMIIOHEHTHI
BKJIIOYAIOTCSI B M3TOTOBJIEHUE KOPITyCa BBICOKOI'O AABICHUSA. OTU IPEAMETHI SIBJISIOTCS
AO0CTAaTOYHO BaXHBIMU C TOYKH 3pPCHUA 0e30IacHOCTU U HaACKHOCTHU OKCILTyaTaluu
pPeakTopoB (M CIENOBATENbHO, C TOYKH 3PCHHUSA TapaHTUHHBIX 00S3aTENBCTB U
OTBETCTBEHHOCTH IIOCTABLIMKA PEAKTOpa), 4TOOBl MX IOCTaBKa BHE PAMOK OCHOBHOTO
COTJIallIeHHs O TOCTaBKE CaMOr'o peakTopa He craja Obl 00bIYHOM mpakTukoi. [loaTomy,
XOTsl OTACNIbHAs I[IOCTaBKAa JTUX YHUKAIBHBIX, CIELUAIBHO IIPEIHA3HAYCHHBIX U
MOJTOTOBJICHHBIX, BA)KHBIX, KPYIHBIX M JOPOTOCTOSIIMX NPEIMETOB HE O0s3aTelIbHO
OyzeT paccMaTpuBaThCs Kak BBIMANAIONIAs U3 cepbl HHTEPECOB, TAKOH CIIOCOO MOCTAaBKU
CUUTAETCS MAJIOBEPOATHBIM.

MamuHbI AJ15 3arpy3KH4 U BBITPY3KH PeaKTOPHOI0 TOMJIMBA

ManunyasTopHoe 000pyA0OBaHUE, CIEIMAIbHO MIPEJHA3HAYEHHOE WU MOATOTOBJIEHHOE
JUIS 3arpy3KM WM U3BIICYEHHUS TOIUIMBA U3 AJEPHBIX PEaKTOPOB, KaK OHU OIPENENIEHBI B
nyHkTe 1.1. BBIIIE, KOTOpPOE MOXKET HCIIONB30BATHCS, KOTrA PEAaKTOp HAXOOUTCS MHOJ



1.4.

1.5.

1.6.

1.7.

2.2.

Harpy3KoW, WM  oONajaeT  TEXHWYECKUMH  BO3MOXKHOCTSMH  JUIA  TOYHOTO
MO3UIMOHUPOBAHUS WM  OPUCHTHUPOBAHMS,  IO3BOJSIONIMMU  MPOBOJUTH  Ha
OCTaHOBJICHHOM pPEaKTOpE CIOXKHBIC pa0OThI 1O TMEPEerpy3Ke TOILTUBA, MPH KOTOPBIX
00BIYHO HEBO3MOKHBI HEMOCPEICTBEHHOE HAOIIOIEHNE MITH TIPSMOM TOCTYT K TOTUTUBY.

PeakTopHble ynpaBasiionme cTep:;KHA

CrepxHU, CIENUANbHO TNpeJHa3HaueHHbIE WM IOATOTOBIEHHBIE I YIPaBICHHUS
CKOPOCTBIO PEAKITHH B SJIEPHBIX PEAKTOPax, KaKk OHU OIMpEe/eNeHbI B TyHKTe 1.1. BBITIE.

[NOACHUTEJIBHOE 3AMEYAHUE

Croma xe BKIIIOYAarOTCA, IIOMHMO YacCTu, TIOTJIOIIAOIIICH HeﬁTpOHLI, €C OIIOpHBbIC H
IMOABECHBIC KOHCTPYKIHH, €CJIU ITOCTABKA IMPONU3BOAUTCS pa3aCIbHO.

PeakTopHbie TPYObI BHICOKOI0 JaBJICHUSA

TpyOrl, KOTOpBIE CHEIUAIbHO NpEeIHA3HAYCHBI WM MOATOTOBJIEHBI Ui Pa3MEIICHHS B
HHUX TOIUIMBHBIX 3JIEMEHTOB U TEIUIOHOCHUTEJISA IIEPBOrO KOHTYpa B PEaKTOpax, Kak OHHU
omnpezneneHsl B myHKTe 1.1. Beimie, mpu paGodeM maBineHuH, mpebimatomem 5,1 Mlla
(740 dbyHT/KB. MI0HM).

LlnpkoHueBbIe TPYObI

TpyObl wiu cOOpku TPyO M3 METALUTMYECKOTO IMPKOHHS WM €ro CIUIABOB, 10 BECY
npespimatontye 500 Kr B TedeHue Ir000ro 12-MecsgHOro nepruoia, KOTOpbIe CIISIUAIBHO
MpeIHa3HA4YCHBl WM TIOATOTOBJCHBI I HWCIIOJNB30BAaHHMS B peakTopax, Kak OHH
onpejeacHbl B myHKTe 1.1, BhIllie, ¥ B KOTOPBIX OTHOIICHHE MO BeCy ra)HUs K [IUPKOHHIO
Mensbie uem 1:500.

Hacocnl NMEPBOIro KOHTypa TCIJIOHOCUTE/IA

Hacocm, CIICUAJIbHO MNPCAHA3HAYCHHBIC WJIM TOATOTOBJICHHBLIC [Jid TIOAACPKAHUA
IUPKYJISIUN  TEIUIOHOCHUTENS TIIePBOTO KOHTypa SACPHBIX PEAaKTOpOB, Kak OHHU
ompejieNieHbl B myHkTe 1.1. Bhlle.

[OACHUTEJIBHOE 3AMEYAHUNE

CrennanibHO TIpeJHa3HAuY€HHBbIE WM TOATOTOBJICHHBIE HACOCHI MOTYT BKIIOYATh
CIIO’KHBIE, YIUIOTHEHHBIE WM MHOTOKPATHO YIUIOTHEHHBIE CUCTEMBI TSI IPEIOTBPAIICHHS
YTC€YKU TCIIJIOHOCUTECIIA TMEPBOI0 KOHTYpa, TCPMETUUHBIC HACOCBI U HACOCHI ¢ CUCTEMaMM1
HWHEPIMAIbHON Macchl. JTO OmIpeleieHre KacaeTcs HAacOCOB, aTTECTOBAHHBIX IO KIIACCY
NC-1 nmu 3KBUBAJICHTHBIM CTaHIApPTaM.

HesinepHble MaTepuaJibl A1 PEaKTOPOB
JeiiTepuii 1 THKeJIast BOAA

Heiitepuii, Tsokenas Bona (OKHUChH JelTepus) M T000€ Ipyroe COenuHEHUE AeUTepusi, B
KOTOpPOM  OTHOLIECHUE JedTepuss K aroMaMm Bogopojga mpesbimaer  1:5000,
IIpeJHa3HA4YECHHBIE U1 UCIOIb30BAHHA B SJNEPHBIX PEAaKTOPax, KAK OHU OIpPEIENICHBl B
nyHkte 1.1. Bbie, B KonnvecTBax, npesbimaronmx 200 KT aTOMOB JeiTepust 1uis 000k
OIIHOM CTpaHBI-NONydYaTessl B TeUEHHE JTI000r0 12-Mecsi[yHOTo neproaa.

SAnepHo-uncThlid rpadgur

I'padut, umerommii creneHh YUCTOTHI BBINIC S-MHJUTMOHHBIX OOPHOTO SKBHBAJICHTA, C
TIOTHOCTBIO Gonbie ueM 1,50 r/cM’, mpeaHa3HAYEHHBIH /TS HCIIONB30BAHNS B SICPHBIX
peakTopax, Kak OHH OIIpeNeleHbl B MyHKTe 1.1. BBIIEe, B KOJMYECTBAX, MPEBBIIIAOIINX
3x 10* kr (30 MeTpuUecKHX TOHH) IS JIFOGON OMHON CTPAHBI-MIONyYATeds B TCUCHHE
mo6oro 12-MecssgyHOTo eproa.



3.1.

ITPUMEYAHUE

s meneit 9KCIIOPTHOTO KOHTPOJIS MPAaBHUTENBCTBO OMpPENEINseT, OyIyT JH AKCIOPTHHIE
MapTUU COOTBETCTBYIOIIETO BBIIIIEyKa3aHHBIM XapaKTepPUCTUKAM rpaguta
UCIOJIb30BaThCA B SJEPHBIX PEAKTOPaxX.

YcTraHoBKHM U1 epepadoTKU 00/1y4eHHbIX TOIUIMBHBIX 3J1EMEHTOB U 000py/10BaHue,
CIenuAaIbLHO MpeJHAa3HAYEHHOEe WIH MOJAT0TOBJIEHHOE JJs ITOr0

BBOJIHOE 3AMEYAHUE

[Ipu nepepaboTke OOMYYEHHOTO SACPHOTO TOIUIMBA IUIYTOHUH M ypaH OTAEISIOTCSA OT
BBICOKOAKTHBHBIX MPOAYKTOB JCICHUS U APYTHX TPAHCYPAHOBBIX 3JIEMEHTOB. J[JIsl TAKOTO
paszieneHusi MOTYT MCIOJIb30BaThCs Pa3IMYHbIE TEXHOJIOTHYECKHE mporecchl. OJTHAKO cO
BpemeHeM niporecc "Ilypekc" cranm Hanbosiee pacrpoOCTpaHEHHBIM H MPUEMIIEMBIM. JTOT
NpOLIEeCC BKIIOYAET PACTBOPEHUE OOMYUYEHHOTO SAEPHOTO TOIUIMBA B a30THOM KHUCIIOTE C
MOCNEYIONIMM BBIJICICHUEM ypaHa, IUTYyTOHHS M TPOJNYKTOB JIENEHUS] 3KCTpakimeit
pacTBopHTENieM ¢ TOMOIIBI0 TpubyTIwIdhochara B opraHndecKoM pa3dbaBuTee.

TexHOIOTHIECKHE MPOIECCH Ha pa3MYHBIX ycTaHOBKax Tuma "Ilypekc" aHamoOTHIHBI U
BKJIIOYAKOT: HU3MCJIBYCHUC o6nyqume TOIUIMBHBIX 3JIEMCHTOB, pPaCTBOPCHHUEC TOILIMBA,
SKCTPAKIHI0 PACTBOPHUTEIEM M XpaHEHHE TEXHOJIOTHUYECKOW KUAKOCTH. MOKET UMEThCs
TakKe 00OpyIOBaHWE IS TEIIOBOM JEHWUTpAllMU HUTpaTa ypaHa, KOHBEPCHH HHUTpaTa
TUTyTOHHUS B OKHCh WJIM METAJLJI, & TAKXKE JIJIS 00pabOTKH JKUIAKUX OTXOJOB, COJCPMKAIIUX
NPOAYKTHI JIENCHUS, A0 TOJMydYeHHs (OPMBI, NPUTOTHON I TPOJODKUTEIEHOTO
XpaHeHUs wWiu 3axopoHeHHs. OOHAKO KOHKPETHbIE TUIBI W KOH(HUTypaIus
O60p}/I[OBaHI/I$I, BBIIIOJIHAIOIICTO JTU (1)YHKHI/II/I, MOTYT pasjn4daTtbCd Ha Ppas3IMYHbIX
ycranoBkax Ttuna "[lypekc" mo HECKONbKMM NpUYMHAM, BKIIIOYAs TUIBI U KOJIHYECTBO
OOJy4eHHOTO SIIEpPHOTO TOIUIMBA, IIOJJIEKAIIET0 IepepadoTKe, W IPEAIoiaraeMblii
MIPOIECC OCAKICHHUS W3BIIEKAEMBIX MAaTepHANIOB, a TakKXe MPUHIMIIEI O00eCIedeHNs
0e30macHOCTH ¥ TEXHUYECKOTO OOCIYKUBAHUS, TPUCYIIHE KOHCTPYKIIMH AHHOM
00CTaHOBKH.

"YcraHoBKa Ans mepepabOTKM  OOMYYEHHBIX TOIJIMBHBIX 3JEMEHTOB" BKIIOYAET
000pyIOBaHHE M KOMIIOHEHTBHI, KOTOpbIE OOBIYHO HAXOIATCS B IPSIMOM KOHTAakKTe C
OOJly4eHHBIM TOIUIMBOM U OCHOBHBIMH TEXHOJOTMYECKMMH IOTOKAMHU SIICPHOTO
MaTepuana u NpoIyKTOB JENIEHUs, U HEMOCPEICTBEHHO YIPaBIIAIOT UMHU.

OTHu mpoueccel, BKIOYas MOJHBIE CHCTEMBI JJI KOHBEPCHH IUTYTOHHS M IPOW3BOJCTBA
METaJTIYECKOTO TUTYTOHUS, MOTYT OBITh MICHTU(QHULIUPOBAHBI [0 MepaM, IPUHUMAEMBIM
Ul TIPEJOTBPALICHUS OMAaCHOCTEH B CBSI3M C KPUTHYHOCTBIO (HAIpuUMep, MepamH,
CBSI3aHHBIMH C TeoMeTpHel), o0imydeHreM (HampuMep, MyTeM 3allUThl OT OOyueHHs) U
TOKCHUYHOCTBIO (HalpuMep, MEpaMu 1O yJIep:KaHHIO).

[IpenmeTsl 0060pyaOBaHUS, Ha KOTOpBIE, KaK CUUTAETCS, PACHpPOCTPAHSAETCS 3HAUCHUE
¢paszel "u obopynoBaHHeE, CIENHMANTBHO NpENHA3HAYCHHOE WM TOATOTOBICHHOE" IS
nepepaboTKH 00Iy4EeHHBIX TOIUIMBHBIX 3IEMEHTOB, BKIIIOUAIOT:

MamuHbl 115 pyOKH 00Jy4eHHBIX TOIUVIMBHBIX )J1eMEHTOB
BBOJHOE 3AMEYAHUE

OTto o0opyaoBaHHE HWCHOJB3YeTCd MJS BCKPBITHS OOOJOYKH TOIUIMBA C IIEJIBIO
MOCTIENYIONIETO0 PACTBOPEHHS OONyYeHHOTO sA/epHOro Marepuana. Kak mpasuiio,
UCTIOJIB3YIOTCS CHEeNHaIbHO MpeIHa3HaYeHHbIe, CKOHCTPYHUPOBAaHHBIE I pyOKH MeTasia
YCTPOMCTBA, XOTS MOXET HCIOJIb30BaThCsI W 0Oojee coBeplieHHOe 000pyIOBaHHE,
HaIrpumep Ja3ephl.

I[I/ICT&HLII/IOHHO yapaBJjigieMocC O60py,E[OBaHI/IG, CIICIUAJIBHO MNPCAHA3HAYCHHOC WA
IIOATOTOBJICHHOC [JId HMCIIOJIB30BaHUA Ha YCTAHOBKE II0 nepepa60T1<e, KaKk OHa
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34.

OlIpezieNieHa BBIIIE, JUIA PE3KH, PYOKH WM Hape3Kn COOpOK, IMyYKOB HIIM CTep)KHEH
00JIYy4EeHHOTO SIIEPHOTO TOILIHBA.

JAuccoabBepbl
BBOJAHOE 3AMEYAHUE

B nucconbBepbl 0OOBIYHO TOCTYHAeT H3MENbYEHHOE OTpadoTaBllee TOIUIMBO. B 3TmX
0e30MacHBIX C TOUKH 3PEHUS KPUTHYHOCTH pe3epByapax 00MyueHHBIN SAepHBIH MaTepual
pacTBopsieTcss B a30THOW KHCIIOTE, W OCTalolIuecs oO0pe3kH 000JI0YEeK BBIBOISATCA U3
TEXHOJIOTHYECKOTO MOTOKA.

bezomacHble ¢ TOYKH 3peHUs KPUTUYHOCTH pe3epByaphl (HAIpUMeEp, Malloro JHaMeTpa,
KOJIBIIEBBIE WJIM TIPSIMOYTOJIBHBIE pe3epBYyaphl), CIENHANBHO MpeaHa3HAYeHHBIE WITH
MOJTOTOBJIEHHBIE I HWCIOJB30BaHMS HAa YCTaHOBKE II0 IepepaboTKe, KaK OHHU
ompeeNieHbl BBIIIE, A PACTBOPEHHsT OOJIYYEHHOTO SAEPHOTO TOIUIMBA, KOTOPHIC
CIIOCOOHBI ~ BBIAEPKUBATh TOPAYYI0, BBHICOKOKOPPO3HOHHYIO JKHIKOCTH H MOTYT
JMICTAHIIMOHHO 3arpy’KaThCsl M TEXHUUECKH 00CITY)KUBATHCA.

JKCTPAKTOPHI M 000PYA0BAHHUE 151 IKCTPAKIUH PACTBOPHTEIEM
BBOJJHOE 3AMEYAHUE

B skcTpakTophl ¢ pacTBOpUTENEM IOCTYMaeT KaK PacTBOp OOMYyYEHHOTO TOIUIMBA W3
JIUCCOJTBBEPOB, TaK M OPTaHHMYECKUIH PACTBOP, C TIOMOIIBI0 KOTOPOTO Pa3leNsioTCa ypaH,
IUIyTOHUA W TpOAYKTHl AeneHus. OOopydoBaHHE Ui DKCTPAKIHMU PACTBOPHUTEIIEM
OOBIYHO KOHCTPYHUPYETCS TaKMM o00pa3oM, 4YTOOBI OHO YIOBJIETBOPSUIO KECTKHM
9KCIUTyaTallMOHHBIM TpeOOBaHMWAM, TaKWM, KaK JUINTENBHBIM CpPOK CIIyXObl 0e3
TEXHUYECKOTO OOCIYKMBAHUSI MJIM JIETKas 3aMEHSIEMOCTb, MPOCTOTa B JIKCIUTyaTallud U
yIpaBlieHUH, a TAK)Ke THOKOCTh B OTHOIIEHUH W3MEHEHUS ITapaMeTpoB IMpoliecca.

CrienManbHO TpeTHa3HAYEHHBIC WM MOATOTOBJICHHBIE 3KCTPAKTOPHI C PACTBOPHTEIIEM,
TakWe, KaK HAacaJOYHble WM ITyJIbCAMOHHBIE KOJOHHBI, CMECHUTEIbHO-OTCTONHbIC
armaparthl WM HEHTPOOSKHbIE KOHTAKTHBIC alnaparsl Ul NCTIOIb30BAaHMS Ha yCTaHOBKE
no o0paboTke OOIYYEHHOTO TOIUIMBA. ODKCTPAKTOPHI C PACTBOPUTENEM JIOJDKHBI OBITH
YCTOHYMBBI K KOPPO3MOHHOMY BO3JCHCTBHIO a30THOM KHCIIOTBL. ODKCTPAKTOPHI C
pacTBOpHUTENEM OOBIYHO H3TOTABIMBAIOTCA C COONIOJCHHEM UpPE3BBIYAfHO BBICOKHX
TpeboBaHmii (BKJIIOYAs TPUMEHEHHE CHCIUATBHBIX METOOB CBApKH, HWHCICKIINH,
o0ecrieueHe W KOHTPOJIb KadyecTBa) W3 MaJlOyIJIEPOAMCTHIX HEPKABEIOLIMX CTaseH,
THTaHa, IUPKOHUS WIN IPYTUX BHICOKOKAYECTBEHHBIX MaTEPUAJIOB.

XuMunyeckue pe3epByaphbl A5 BblIeP:KMBAHUS WJIH XPaHEHUS
BBOJHOE 3AMEYAHUE

Ha »sTtame skctpakiuu pacTBOpUTENIeM O0pa3yrTCS TPU OCHOBHBIX TEXHOJOTHUECKUX
MOTOKA JKHUIKOCTH. Pe3epByapbl Ui BBIICP)KHBAHUS WM XPAHCHHS HCIONB3YIOTCS B
JManbHeHIIel 00paboTKe BCEX TPEX IMMOTOKOB CIEAYIOIMIMM 00pa3oM:

a) pacTBOp YHCTOTO Aa30THOKHUCIIOTO YpaHa KOHIEHTPHUPYETCS BBITApHBAHUEM U
MIPOUCXOAUT TPOIIECC ACHUTPALNU, TJI€ OH IpEeBpaliacTcs B OKCHI ypaHa. DTOT
OKCHJ] TIOBTOPHO UCIOJIB3YETCA B AIEPHOM TOIUIMBHOM LIUKIIE;

b) pacTBOp BBICOKOAKTHBHBIX MPOAYKTOB JEJCHUS OOBIYHO KOHLEHTPHPYETCS
BBIIAPUBAHUEM U XPAHUTCS B BUIE KOHIEHTPUPOBAHHOM KUIAKOCTH. OITOT
KOHIIEHTPAT MOXKET BIIOCIIEICTBUH MTPONUTH BBHITAPHBAHKE N OBITH MTpeoOpazoBaH
B (hopMy, IPUTOHYIO ISl XPAHEHUS MM 3aXOPOHEHMS;

C)  pacTBOp YHMCTOTO HHUTpara IUTYTOHUS KOHLEHTPUPYETCI M XpaHUTCA [0
MOCTYIUIEHUsS] Ha JaJbHEHIINE 3Tanbl TEXHOJIOTHMUYECKOro mpouecca. B yactHocTH,
pesepByapsl U1 BBIAEP)KMBAaHUSA WIM  XPaHEHUS pPacTBOPOB  IUTyTOHUS
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KOHCTPYHPYIOTCSI TaKHM 00pa3oM, 4TOOBI M30€KaTh CBA3aHHBIX C KPUTHYHOCTHIO
Mpo6JsieM, BO3HUKAIOIIUX B pe3ysbTaTe MU3MEHEHUH B KOHIEHTpaluu Win ¢Gopme
JAHHOTO TTIOTOKA.

CrenmanbHO TIpeHA3HAYEHHbIE WM MOJTOTOBJIEHHBIE PE3€pPBYaphl AJS BBIICPKUBAHMS
WIN XpaHEHHs! VIS UCIIOJIb30BaHUs HA YCTaHOBKE IO MepepadoTKe 00IyUeHHOTO TOILUIHBA.
PeszepByapbl 11 BBIACP)KMBaHMA WM XPAaHEHUA [JOJDKHBL OBITh YCTOWYMBBI K
KOPpPO3MOHHOMY BO3JEHCTBHMIO a30THOM KHCIOTHI. Pe3epByapbl s BBIICPKUBAHUS WIH
XpaHEeHUs1 OOBIYHO HM3TOTABIMBAIOTCA W3 TAaKUX MAaTEpUANIOB, KaK MallOyTJIEpPOIHCThIC
HEP)KABEIOIIME CTalW, THUTAaH HWIM LHUPKOHWH WIH JPYTHE BBICOKOKAYECTBEHHBIC
MaTepuanbsl. PesepByapel i BBIIEPKMBAaHUS MM XpaHEHUS  MOTYT  OBIThH
CKOHCTPYHMPOBaHBl TakUM oOOpa3oM, 4YTOOBI MX OKCIUTyaTalus ¢ TEXHHYECKOEe
oOCITy>)KUBaHHE INPOU3BOAWINCH JIUCTAaHIMOHHO, W MOTYT HMETb CJICAYIOIINE
0COOCHHOCTH C TOUKH 3pPEHHUS KOHTPOJISA 32 SIACPHON KPUTUIHOCTBIO:

1)  OopHBI SKBUBAJCHT CTCHOK WJIM BHYTPCHHHX KOHCTPYKITMH paBeH IO MEHBITICH
Mmepe 2%, mubo

2)  UWIMHAPWYECKHE pe3epByapbl HMEIOT MaKCHUMajbHBIH  auamerp 175 MM
(7 nroitmoB), MO0

3)  TpsAMOYTONBHBINA MM KOJBLIEBOM pe3epByap MMeeT MaKCUMAJIbHYIO HIUPUHY 75 MM
(3 mrotima).

Cucrema KOHBEPCHUU HUTPATA IUIYTOHUA B OKCHU

BBOJIHOE 3AMEYAHUE

Ha OonpmuHCTBE yCTAaHOBOK MO TiepepabOTKe 3TOT KOHEYHBIA MpOIecC BKIIOYACT
KOHBEPCHIO PAacTBOpa HHUTpaTa IUIyTOHUS B ABYOKHCH IUTyTOHHS. B 4YHCIIO OCHOBHBIX
omepauuii 3TOro Ipolecca BXOAAT: XPaHEHHE M KOPPEKTHPOBKA HCXOIHOIO
TEXHOJIOTHYECKOTO Marepuaia, OCaXJICHHE W pa3fciicHHe TBEpIOH W Kuikou ¢assbl,
MpOKaJIMBaHWE, OOpalleHHEe C MPOAYKTOM, BEHTWISALHUS, OOpalleHHe C OTXOJaMH U
yIpaBJICHHE MPOLIECCOM.

3aMKHYTbIE CHCTEMBI, CIHEHHMAIbHO MpPEAHA3HAYCHHbIC WM MOATOTOBJICHHBIE IS
KOHBEpPCHM HHUTpAaTa IUIyTOHUS B OKCHJ IUTyTOHMS, B YACTHOCTH, 00OPYIOBAHHBIE TAKUM
00pazoM, 4TOOBI M30EKaTh JOCTHIKEHUS KPUTUYHOCTH W PaJUAIMOHHBIX 3P QEKTOB, a
TaKk)Ke CBECTU K MUHUMYMY OIIACHOCTH, CBSI3aHHBIE C TOKCHYHOCTBIO.

CucreMa KOHBEPCHM OKCH/IA IUIYyTOHUS B MeTAJL
BBOJJHOE 3AMEYAHUE

OTOT mpolecc, KOTOPhI MOXKET OBITh CBSI3aH C YCTAaHOBKOW IO TepepadoTKe, BKIIOYAeT
¢TOpUpOBaHHE [BYOKHUCH IUTyTOHMS, OOBIYHO C TPUMEHEHHEM BBICOKOAKTHBHOTO
¢dTOpHUCTOrO BOIOPOA, C LEJBIO MOMy4YeHUs GTOpHUAa IIIYyTOHUS, KOTOPBIN BIOCIEICTBUU
BOCCTaHABIMBAETCSI C IIOMOILIBI0 METAJUIMYECKOTO KalbLUsl BBICOKOW YHCTOTHI 10
MOJIy4Y€HUA MCTAINIMYCCKOr'0 INUIYTOHUA U Q)Topn,ua KaJpliusd B BHJC IIJIaKa. B umncno
OCHOBHBIX OIlepalii JaHHOTO IIpolecca BXOAAT: (TopupoBaHHE (HAmpuUMeEp, C
IIPUMEHEHHEM 000pyIOBaHUs, COAEPIKaIIEero OJaropoJHble METauIbl WK 3aIlIUIIEHHOIO
MOKPHITUEM W3 HUX), BOCCTAaHOBJICHHWE MeTauia (HampuMep, ¢ T[pUMEHEHUEM
KepaMU4eCKUX THIJIEH), BOCCTAaHOBJIEHHUE IIJIaKa, OOpalieHne ¢ MPOIYKTOM, BEHTHIISIINA,
oOpalieHue ¢ 0TX0AaMH U YIIPaBJICHUE MIPOLIECCOM.

3aMKHYTbIE CHCTEMBI, CIICIHAIBHO MpeIHA3HAYCHHBIC WM MNOATOTOBICHHBIC JUIS
IPON3BOJCTBA METAUIMYECKOTO IUIYTOHUS, B YAaCTHOCTH, OOOpPYIOBaHHBIC TaKHM
o0pa3zoM, 4TOOBI M30EKaTh JOCTHIKEHUS KPUTUYHOCTH W PaIUAIMOHHBIX 3(PQEKTOB, a
TaKXe CBECTH K MUHUMYMY OIMAaCHOCTH, CBSI3aHHBIC C TOKCHYHOCTBIO.
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YCcTaHOBKH 1151 H3rOTOBJICEHUS TOIIMBHBIX 3JIEMEHTOB
"YcTaHOBKa TSI H3TOTOBJICHHS TOTUTMBHBIX JIEMEHTOB' BKITIOUAET 000pyIOBaHHE:

a) KOTOpPO€ OOBIYHO HAXOIHUTCS B HETOCPEICTBEHHOM KOHTAKTE C TEXHOJOTHYECKUM
MTOTOKOM SIIEPHOTO MaTepHaja Wi HeMOCPEACTBEHHO 00pabaThIBaeT €ro, WiH Ke
YIpaBIseT UM, WY,

b) KOTOpPOE TEPMETHU3HUPYET SICPHBIA MaTepHasl BHYTPH 0OOJIOUKH.

YcTaHoOBKH JJ1s  pa3desieHHsl HM30TONOB YypaHa MW 00opyaoBaHHe, KpoMme
AHAJIMTHYECKHX TPUOOPOB, CNEHHAILHO NpeIHA3HAYEHHOE WJIU TOATOTOBJIEHHOE
IS 3TOTO

[IpenmeTsl 000pyAOBaHUS, Ha KOTOpBIC, KaK CUUTACTCSA, PACHPOCTPAHSCTCS 3HAUYCHUC
(dpassl "0bopymoBaHUE, KPOME aHATUTHYECKHUX TTPHOOPOB, CIICHATLHO MPeTHA3HAYECHHOE
WJIH TIOATOTOBJICHHOE" IS pa3/IeNICHUs] M30TOMOB ypaHa, BKIIIOYAIOT B CEOs:

I'azoBbie HeHTPHGYIH U Y31l U KOMIOHEHTHI, CHEHHAILHO NpeAHA3HAYEHHbIE MU
NOJAr0TOBJIEHHbIE VISl HCII0JIb30BAHMS B ra30BbIX LEHTPHpYyrax

BBOJAHOE 3AMEYAHUE

T'azoBas neaTprudyra 0OBIYHO COCTOUT W3 TOHKOCTEHHOTO(BIX) MIJIHHAPA(OB) THAMETPOM
or 75 mm (3 motima) g0 400 mm (16 mIOHMOB) ¢ BEpTHUKAIbHOW LIEHTPAIbHOH OCHIO,
KOTOpBIH(e) moMemeH(bl) B BAKYYM H BpaIIaeTCA(FOTCSI) C BRICOKOW OKPYIKHOU CKOPOCTHIO
mopsnka 300 M/c wiu Oomee. [l moCTHKEHUsT OOJBIION CKOPOCTH KOHCTPYKIIMOHHBIC
MaTepHaibl BPallaloIIMXCsi KOMIIOHEHTOB JOJDKHBI UMETh BHICOKOE 3HAYEHUE OTHOIICHHS
OPOYHOCTH K IUIOTHOCTH, a pOTOpHas cOOpKa u, CIEl0BAaTENbHO, OTICNBHBIE ee
KOMITIOHEHTBI JOJDKHBI U3TOTOBIISITHCSA C BBICOKOHM CTENEHBIO TOYHOCTH, YTOOBI pa30anaHc
ObUl MUHUMAJbHBIM. B ornmume oT Apyrux neHTpudyr razoBas LeHTpudyra s
oOoramieHnsi ypaHa HMEeT BHYTPH pOTOPHOHM KaMmephl Bparmarouryrocs(uecs)
neperopoaxky(u) B ¢popMme OUCKa M HENOIBIDKHYIO CUCTeMy moaauu u orBopa rasa UFs,
COCTOSIIIYIO II0 MEHBIIEH Mepe U3 TPeX OTIEJIbHBIX KaHAIOB, 1B U3 KOTOPBIX COEAUHECHBI
C JIOTIaTKaMH, OTXOSIIMMHU OT OCH poTopa K mepuepuitHoi 4acTi poTOpHON Kamepsl. B
BaKyyMe HaxXOAUTCS TAKXe Psii BXKHBIX HEBPALIAIOIIUXCS 3JIEMEHTOB, KOTOPBIC, XOTS U
HUMEIOT OCOOYI0 KOHCTPYKLHMIO, HE CJIOXKHBI B H3TOTOBJICHUH U HE M3TOTOBILSIOTCS M3
YVHHKAJIbHBIX MaTepuanoB. LleHTpudyxHas ycTaHOBKA, OJTHAKO, TpeOyeT GONBIIOro Yncia
9THX KOMIIOHEHTOB, TaK YTO MX KOJHMYECTBO MOKET CIIy>KUTh Ba)KHBIM HMHIMKATOPOM
KOHEYHOTO HCIOJIb30BaHMS.

Bpamarwomuecst KOMIIOHEHTbI
a) [onubIe poTOpHBIE COOPKU:

TOHKOCTCHHBIC IIMIIMHAPHI WIU P COCAUHEHHBIX MEXIY COO0OH TOHKOCTEHHBIX
[WIMHIPOB, U3TOTOBIICEHHBIX U3 OJHOTO WIIM 0OJiee MaTEpUAOB C BHICOKUM 3HauE€HHUEM
OTHONIEHUS TPOYHOCTH K  IUIOTHOCTH, YykazaHHBIX B [IOSICHUTEJIBHOM
3AMEYAHUN x wHacrosmemy pazgeny. CoenuHeHWEe TWIMHAPOB MEXTy co0oit
OCYHIECTBIISIETCS TPU TOMOIIM THUOKMX CHIBL(OHOB WM KOJIEN, ONHMCAHHBIX B
gacTtH 5.1.1. ¢) mmwke. CoOpaHHBI POTOpP WMEET BHYTPEHHIOIO(WME) IMeperoponky(u) u
KOHIICBBIC y3J1bl, ONMcaHHble B YacTax 5.1.1.d) u e) Hmwke. OnHako mojiHas cOopkKa MOXKET
OBITh MOCTABJICHA 3aKA3YUKY B YACTHYHO COOPAHHOM BHJIE.



b) PoTtopHbIe TpyOBI:

CrnenmansHO TIpeIHA3HAYCHHBIE WM IOATOTOBJICHHBIC TOHKOCTCHHBIC ITHIMHIAPHI C
TommuHo#i crenku 12 mm (0,5 mroliMa) Wi MeHee, nuaMeTpoMm oT 75 MM (3 mroitma) 1o
400 mm (16 mIOVIMOB), M3TOTOBJICHHBIC U3 OJHOTO WM 0OJiee MAaTepHajoB, UMEHOIIUX
BBICOKOE 3HAa4CHHWE OTHOIICHHWS TMPOYHOCTH K  IDIOTHOCTH, YyKa3aHHBIX B
[NOACHUTEJIbBHOM 3AMEYAHWMU k HacTosmemMy pasmery.

C) Komnbra wmm cumbhoHBI:

KoMmoHeHTsI, cnenuanbHO TIpenHa3HAYeHHbIE WM TOATOTOBJICHHBIE IJISl CO3IaHUS
MECTHOM OIOPHI TSI POTOPHOM TPYOBI MIH COSTUHEHUS psfa POTOPHEIX TpyO. CritbPoHBI
MIPEJCTABIISIOT COOOW KOPOTKHE IWIMHIPKI ¢ TONIUHON cTeHku 3 MM (0,12 mrotiMa) mim
MeHee, quaMeTpoM oT 75 mum (3 mrotima) mo 400 MM (16 MIOWMOB), UMEIOIINX OAMH Todp H
M3TOTOBJIEHHBIE W3 OJHOTO W3 MaTe€pPHaJiOB, MMEIOIINX BBICOKOE 3HAYEHHWE OTHOLICHHS
MPOYHOCTH K TMJIOTHOCTH, ykazaHHbIX B [IOSCHUTEJIBHOM 3AMEYAHUU «
HACTOSIIEMY pa3Jeiy.

d) [eperopoaxu:

Kommonentsr B Gopme aucka aumamerpoMm oT 75 MM g0 400 mm (ot 3 mo 16 mioiimMoB),
CHEIMaTbHO TMpeIHa3HAYCHHBIC WJIHM TOATOTOBJICHHEIE IS YCTAaHOBKH BHYTPH POTOPHOM
TpyOBl TEHTpU(YrH C TEeNbl0 H30JMPOBATH BBINIYCKHYIO KaMepy OT TIJIaBHOM
Pa3aeIIMTENIbHOM KaMephl U B HEKOTOPBIX ClIydasxX s yiaydiieHus nupkyisiun raza UF
BHYTPH TJIABHOM Pa3JICIUTENBHON KaMepbl POTOPHON TPYOBl U M3TOTOBJICHHBIC U3 OJHOTO
W3 MaTepuajioB, UMEIONIMX BBICOKOE 3HAU€HHE OTHOIICHHS MPOYHOCTH K IUIOTHOCTH,
ykazanabix B I[IOSICHUTEJIbBHOM 3AMEUYAHUWU k HacTosmeMy pa3zieiy.

e) Bepxaue/HuKHNE KPBIITKH:

KommonenTs! B popme nucka muamerpom oT 75 mm (3 moiima) no 400 mm (16 mroitmMoB),
CTHECHUANILHO TpeJHa3HaYeHHbIC WJIM TMOJTrOTOBJICHHBIE TakUM 00pa3oM, YTOOBI TOYHO
COOTBETCTBOBAaTh AMAaMETPy KOHLIOB POTOPHOH TpyObl M Omaromapsi STOMY yIep>KHUBaTh
UFs BHyTpH ee. DTH KOMIIOHEHTHI HCIOJB3YIOTCS IS TOTO, YTOOBI IOJICPKUBATH,
yAEp)KUBaTh WM CONEpKaTh B cebe KaKk COCTaBHYIO YacTh JJIEMEHTHI BEPXHETrO
NOJIUUIHNAKA (BEpXHssS KpBIIIKA) WM CIY)KUTh B KauyecTBE HECYLIeH 4YacTu
BPAIAIONINXCS DIIEMEHTOB JJIEKTPOJIBUTATENS W JJIEMEHTOB HIDKHETO ITOAUINITHUKA
(HYDKHAS KPBIIIKA), W HW3TOTOBIISIIOTCS M3 OJHOTO W3 MaTepHaliOB, MMEIOIINX BBICOKOE
3Ha4YeHHE OTHOILIEHHWS MPOYHOCTH K IUIOTHOCTH, ykazaHHbIX B [IOSCHUTEJIBHOM
3AMEYAHUU k HacrosiemMy pasaeny.

MNOACHUTEJIbHOE 3AMEYAHUE
Jly1s Bpalnarouuxcs KOMIIOHEHTOB IIEHTPU(YT UCTIONB3YIOTCS CIIEAYIOIINE MAaTEPHAIBL:

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

b)  amOMUHHWEBBIC CIUIaBbl, HMMEIOIIME MaKCUMAalbHBIM IpeJeN MPOYHOCTH Ha
pactsokenne 0,46 x 10° H/m? (67 000 ¢yHT/KB. mroiim) umn Gortee;

c) BOJIOKHUCTBIE (HUTEMOJ0OHBIC) MaTepHasbl, MPUTOIHBIC IS UCIOIB30BAHUS B
KOMIIO3UTHBIX CTPYKTYpax W UMEIOIINE 3HAUCHUS yACIHHOTO MOMIYJNS YIIPYTOCTH
12,3x 10° M mmm Goee ¥ MAaKCHMATBHOrO YACHBHOTO Ipeeia MPOYHOCTH Ha
pacrskenne 0,3 x 10° M umn Gonee ("yaeabHbIH MOYIb YIPYrOCTH" - 3TO MOYJIb
IOura B H/Mz, JIeJICHHBIA Ha yJENbHBIA BEC B H/M3; "MaKCUMAaNbHbIN yIEIbHBIN
TpeJieNT MPOYHOCTH Ha pacTshKeHHe" - 3TO MaKCHMaJbHBIN MpeeNl MPOYHOCTH Ha
pacTsiKeHHE B H/Mz, JICTICHHBIN Ha YICIbHBIN BEC B H/v'.



5.1.2.

CraTnyeckue KOMIIOHEHTbI
a) IToaImuMHUKN ¢ MarHUTHOM MOJIBECKOM:

CrenmanbHO NpeAHA3HAUYEHHbIE WM TOATOTOBJICHHBIC IOAIIMITHUKOBBIE — Y3JIBI,
COCTOSIIME M3 KOJBIIEBOTO MarHuWTa, IOJABCIICHHOTO B 000iiMe, coaepKameit
nemmnupytomy cpeny. OOoiiMa um3roraBnmBaercst u3 croiikoro k UFg wmarepuana
(cm. [IOSAICHUTEJIBHOE 3AMEYAHUE k pazmeny 5.2.). MarHut coemuHSIETCS C
HOJIOCHBIM HAaKOHEYHMKOM WM BTOPBIM MAarHuTOM, YCTaHOBJIEHHBIM Ha BEpXHeEi
KpBIIIKE, OMUCaHHOW B pasaene 5.1.1.e). MarHuT MoxeT UMeTh (GOpPMY KOJbLa C
COOTHOLICHWEM MEXIY BHEIIHUM W BHYTPEHHUM JAHaMETpaMy, MEHBIINM MU
paBHbIM 1,6:1. Maraur MoxeT uMeTh (QOpMy, OOECIEYHBAINYI0 HAYAIBHYIO
nporunaemocts 0,15 Ta/m (120 000 emuan CI'C) wim - Goniee, WM OCTATOYHYIO
HaMarHWYeHHOCTh 98,5% unu Oonee, WM NMpou3BeACHUE UHIYKIHWK HA MaKCHUMAaIbHYIO
HanpsKeHHOCTH oM Gosee 80 kJIx/m® (107 T'e.d). KpoMe 0BBIYHBIX CBOICTB MaTepHana,
HEOOXOOUMBIM IIPEIBAPUTEIBHBIM YCIOBUEM SBISIETCS OIPAaHUYEHHE OYEHb MaJlbIMHU
monyckamu (menee 0,1 Mmm wmimu 0,004 mroiima), OTKJIOHEHMsS MAarHMUTHBIX OcCed OT
reOMETPHYECKHUX OCel MK obecrieyeHne 0co00l TOMOTEHHOCTH MaTeprana MarHuTa.

b) [ommmnanku/nemmgepsr:

CHCI_[I/IEUILHO MpEAHA3HAUYCHHBIC WM MOATOTOBJICHHBIC MOAIINIIHUKH, COACPKAIINE Y3€JI
OCBH/yMJIOTHUTENBHOE  KOJBIIO, CMOHTHpOBaHHbII Ha nemndepe. Ocb  0OBIYHO
MIpeICTaBIIsIeT COOOM Bajl M3 3aKAJICHHOH CTall ¢ OJHUM KOHIIOM B (popme momychepsl, 1
CO CpeACTBaMH IOJACOENWHEHHS K HIKHEH KpBIIIKe, OnMcaHHOW B pasnene 5.1.1.e), Ha
apyroM. Bam, omHako, MOXeT OBITH COCOMHEH C TUAPOJMHAMHYECKUM IOALIMITHUKOM.
Konbiro wumeer ¢opmy Tabnetku ¢ mnonychepuueckuM yrayOlieHHeM Ha OJHOU
MOBEPXHOCTH. DTH KOMIIOHEHTHI YaCcTO MTOCTABJISIOTCS OTIENBLHO OT AeMIdepa.

c) MoutekysspHbIe HaCOCHI:

CriernanibHO TIpeTHa3HAYEHHBIE WM TTOATOTOBJICHHBIE IIMIIMHAPHI C BHITOYCHHBIME WIIH
BBIJJABJIICHHBIMH BHYTPH CIUPAIGHBIMH KaHaBKAMH W C BBICBEPJICHHBIMH BHYTpPH
oTBepcTUsIMUA. THIOBBIMU pa3MepaMH SIBISIFOTCS CIIEAYIOIIUE: BHYTPEHHUH THaMeTp OT
75 MM (3 mroiima) go 400 MM (16 mroiimoB), TommuHa creHkn 10 mm (0,4 groiiMa) wu
Oomee, ¢ IUIMHOW, paBHOW muaMeTpy win Oonbire. KaHaBkum OOBIYHO WMEIOT
IpsSIMOYTOJIFHOE TIOTIepeyHoe ceueHue u riryouny 2 mm (0,08 mrofima) mnu Gosee.

d)  Craropsl aBurarenei:

CrieruajibHO TIpeHa3HAYCHHBIC WM MOATOTOBJICHHBIC CTaTOPhI KONbIIEBOH (GOpMBI 1is
BBICOKOCKOPOCTHBIX MHOTO(a3HBIX TUCTEPE3UCHBIX (wmu PEaKTUBHBIX )
ANIEKTPOJIBUTATENCH TIEPEMEHHOTO TOKA JUII CHHXPOHHOW PabOTHI B yCIOBHSIX BaKyyMa B
muanazoHe dactoT 600-2000 ['m m B amamazone momrHOcTed 50-1000 BA. Cratopst
COCTOSIT U3 MHOTO(a3HBIX OOMOTOK Ha MHOTOCJIOMHOM JKEJIE3HOM CEPIICUYHUKE C HU3KUMHU
MOTEPSIMH, COCTOSIIEM U3 TOHKUX IIACTUH, 00BIYHO TommuHoM 2,0 MM (0,08 mroiima) uimu
MeHee.

e) Kopmyca/mpuemMHnku neHTpudyru

KoMmoHeHTsI, crienuanbHO MpeIHa3HAYeHHbIE WU TIOJTrOTOBJICHHBIE IS pa3MEIIeHHs B
HUX COOpKH POTOPHOM TpPyOBI Ta30BOM IeHTpHPYTH. KopIyC COCTOMT U3 KECTKOTO
IUIMHAPa ¢ ToimuHou creHku 10 30 mm (1,2 mroiiMa) ¢ mpenu3noHHO 00paboTaHHBIMU
KOHI[AMH JUIS YCTAHOBKW TOJIIUAITHUKOB M C OJHUM WU HECKOJIBKUMH (DIIaHI[AMH JIs
MoHTaxa. OOpaboTaHHBIE KOHIBI TapajuIelNbHBI JPYT JAPYTY € TepHeHIUKYISPHBI
MPOIOJIBHON ocu IwuHApa B npenenax 0,05 rpamyca wiun meHee. Kopityc MOXET Takoke
MPEJCTABIIATh CO00I KOHCTPYKIIMIO SYCHCTOTO THIA JIJIS Pa3MEIEHUS B HEM HECKOJIbKUX
poropHbIx TpyO. Kopmyca m3roraBnmBaroTcs U3 marepuaiioB, kopposuectoiikux k UFs,
WM 3aIUIIAI0TCS TTOKPBITHEM U3 TaKUX MAaTE€PHAJIOB.



5.2.

5.2.1.

f) JloBymkm:

CrenmanbHO IpeAHA3HAUYEHHbIE WM MOATOTOBJIEHHbIE TPYOKHM BHYTPEHHUM AWAMETPOM
1o 12 mm (0,5 mroiima) i uzenedenns raza UFg w3 poTopHO# TpyObI IO MeTOAy TpyOKH
[uto (T.€. c oTBepcTHEM, HANPABICHHBIM Ha KPYroBOH MOTOK ra3a B pOTOpHOH TpyOe, K
npuMepy, MOCPEICTBOM H3rH0a KOHIA paJualibHO PACIOJIOKCHHOM TpyOKHM), KOTOpBIE
MOXHO NPHUKPENNTh K LIEHTPAJbHON CUCTEME M3BIeUeHHA ra3a. TpyOKH M3rOTOBJICHBI U3
MarepuanoB, koppo3uecTokux kK UFg, WM 3alyiaroTcs MOKPBITUEM U3  TaKHX
MaTepHaioB.

CrnenuajbLHo NpegHA3HAYEHHbIE WIN MOAT0TOBJIEHHbIEe BCIIOMOraTeIbHbIe CHCTEMbI,
000opy10oBaHHEe M KOMIIOHEHTHI [UISl MWCHOJbB30BAHUS HA Tra3oueHTPUdYKHOM
YCTaHOBKeE 0 000raieHn1o

BBOJIHOE 3AMEYAHUE

BcenomorarenbHble  CHCTEMbI, O00OPYZIOBaHHE M KOMIIOHEHTHI Ta30LeHTpHU]YKHOK
YCTaHOBKU MO OOOTAIICHUIO MPEACTABISIOT COOOH CHUCTEMbI YCTAaHOBKH, HEOOXOIMMBIC
quist monaun UF¢ B ienTpudyru, 11 CBS3H OTACIBHBIX HEHTPU(YT MEXK Ty COOOI C LENbO
00pa3oBaHUs KacKaJoB (MU CTyTeHel ), 9ToObl JOCTHYb O0Jiee BBICOKOTO O0OTaIIeHUs ’
m3Biedb 'mpoaykt" u "xBocTel" UF¢ w3 meHTtpudyr, a Tarxke oOopymoBaHHE,
HEOOXOAMMOE JIUIs IPUBEACHUS B ICHCTBUE HEHTPU(YT WK [T YIPABICHHUS YCTAHOBKOM.

O6pryH0 UF4 niciapsieTcs M3 TBEPABIX BEIECTB, MOMEUICHHBIX BHYTPH I0JI0TPEBaeMbIX
aBTOKJIAaBOB, W TIojAaeTcs B razoobpasHodl ¢opme k wHeHTpudyram uepe3 cHCTEMY
KOJUIEKTOPHBIX TpyOompoBonoB kackana. "[Ipoaykt" u "xBocte" UFs, mocrynaromue u3
neHTpudyr B BHUIAE Ta3000pa3HBIX TIOTOKOB, TAaKXe TMPOXOIAT UYEpe3 CHUCTEMY
KOJUIEKTOPHBIX TPYOONPOBOAOB Kackala K XOJOTHBIM JIOBYLIKaM (paOOTaromluM IpU
temneparype okoso 203 K (-70°C)), riae oHM KOHAEHCHPYIOTCS W 3aTeM MOMEIIAKOTCS B
COOTBETCTBYIOIINE KOHTEHHEpHl Uil TPAHCHOPTUPOBKM MM XpaHeHHs. Tak Kak
YCTaHOBKa I10 OOOTAIIEHHIO COCTOMT M3 MHOTHX ThICSY LEHTpU(yr, coOpaHHBIX B
KacKa/bl, CO3JAI0TCS MHOTOKHJIOMETPOBBIE KOJJICKTOPHBIE TPYOOMpPOBOABI KAacKaJOB C
TBICS'YaMH CBapHBIX IIBOB, IPUYEM CXEMa OCHOBHOM YacTH UX COEIMHEHUIl MHOTOKPAaTHO
MIOBTOPSIETCSI. O6opynoBanue, KOMIOHEHTBI U CHCTeMbl  TpyOOmpoBOJOB
M3TOTAaBIMBAIOTCS C COOJIOACHNEM BBICOKMX TPEOOBAaHHUH K BaKyyM-TJIOTHOCTH U YHCTOTE
00paboTKH.

CucrteMbl ogayn/cucTeMbl 0TBOAA ''mMpoaykTa'’ u '"XBOCTOB"

CHGLII/IaJ'ILHO MNpeAHA3HAUYCHHBIC WU MOATOTOBJICHHLIC TCXHOJIOTUYCCKHUE CHUCTEMEIL,
BKJIIHOYAIOMIKUeE:

MUTAIOIINE aBTOKJIABHI (MM CTaHIINH), UCTIONb3yeMble s ofgaun UFg B kackamerl
neHTpudyr npu gasinernn 10 100 klla (15 ¢byHT/KB. q101M) 1 TIpA CKOPOCTH 1 KT/4
nim 0oJee;

necyOnuMaTophl (MM XOJIOJHBIE JIOBYIIKH), UCTIONb3yeMble 1t BeiBeneHus: UF
u3 KackagoB npu gasnenuun go 3 klla (0,5 pynt/kB.m10iiM). JlecyOnumaTopsr
crocoOubI oxnakaarses 10 203 K (-70°C) u narpeBatbes 10 343 K (70°C);

CTaHIMU "mponykTta" u "XxBocToB", ucmnonb3dyemsle s nepememeHus UFq B
KOHTEIHEPHI.

Ota ycraHOBKa, 000pyIoOBaHHE M TpPyOONPOBOIBI IOJHOCTHIO M3TOTaBIMBAIOTCA M3
croiikux k UFs MarepuanoB  wiM  3al0UMIIAKOTCS  MOKPBITUEM W3 HUX
(cm. [TIOSACHUTEJIBHOE 3AMEYAHUE k nanHoMy paszeny) ¢ coOMI0IeHHEM BBICOKHX
TpeOOBaHMI K BaKyyM-IUIOTHOCTH M YHCTOTE 00pabOTKH.



5.2.2.

5.2.3.

5.2.4.

5.3.

MamuHHBIE CHCTEeMbI KOJLUIEKTOPHBIX TPY0OONIPOBOI0B

CrnenuanbHO TIpefHA3HAYCHHBIE WM IIOATOTOBJIEHHBIE CHUCTEMBI TPyOOIPOBOAOB U
KoyuiekTopoB it ynepxkanusi UFs BHyTpHM UEHTpUQYXKHBIX KackaJoB. JTa CETh
TpyOOTIPOBOOB OOBIYHO MpENCTaBisieT co0oil cucreMy ¢ "TpOWHBIM" KOJJIEKTOPOM, U
Kaxzasi LeHTpudyra coeluHEHA C KaKABIM M3 KOJUIeKTOpoB. CliemoBaTeibHO, cXeMa
OCHOBHOM YacTH HX COEAMHEHHS MHOTOKpaTHO ImoBTopsiercsi. OHa IOJHOCTBIO
niroraBiuBaerca w3 croiikux k UFg wmarepuanoB (cm. ITIOACHUTEJIBHOE
3AMEYAHUE x HacrosmeMy pa3zeny) ¢ COONIoIeHEeM BRICOKHX TPeOOBaHUH K BaKyyM-
IIOTHOCTH M YACTOTE 00pabOTKH.

Macc-cnekTpoMeTpbl/HcTOYHUKH HOHOB 1J1s1 UF

CriennaibHO TIpeHa3HAYEHHBIC WITU MOJATOTOBICHHBIE MAarHUTHBIE WM KBaJPYTIOJIBHEIE
MacC-CIEKTPOMETPHI, CIIOCOOHBIC TIPOU3BOIUTE MPSIMON 0TOOp IPOO IMoJaBaeMO MacCHI,
"mpoaykra" win "XBocTOB" M3 ra3oBbiX MOTOKOB UF¢ u oOnamarolye moiHbIM HAOOpOM
CJICYFOIUX XapaKTePUCTHUK:

1. yIenbHasl pa3pelaromias CriocoOHOCTh o Macce cBbimie 320;

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

3. COoJIepKaT NOHU3AIIMOHHBIC UCTOYHUKH ¢ OOMOAPAUPOBKOM JICKTPOHAMU;
4, collepkKaT KOJUIEKTOPHYIO CUCTEMY, TPUTOAHYIO JIJIsl H30TOMHOTO aHAIN3a.
IIpeoOpa3zoBaTein 4acTOTHI

[IpeoOpazoBaTenu dYacTOTHl (Takke€ W3BECTHBIE KaK KOHBEPTOPHI WM HHBEPTOPHI),
CHeLMabHO MNpeIHAa3HAUYCHHBIE WM IOATOTOBJICHHBIE S THTAaHUS CTaTOpPOB
JBUTATENEW, ONpeleNieHHBIX B moamyHkTe 5.1.2.d), wWiam dYacTH, KOMIIOHEHTHI U
moACOOpKM TaKUX IMpeoOpa3oBaTeie dYacTOTHI, O0OJIagaloNIue TOJHBIM HabopoOM
CIICAYIONINX XapaKTePHCTHK:

1. MHoroda3HbIi BeIxo/ B nuanazone ot 600 mxo 2000 I';

2. BBICOKas CTaOMIBHOCTH (co crabmuiu3arueit yactoTsl ryue 0,1%);
3. HU3KHE HeJIMHEHHbIe NCKakeHus (MeHee 2%); u

4, Koa(GUIHEeHT ToNe3HoTro AeiicTBrs cBoime 80%.

[NOACHUTEJIbBHOE 3AMEYAHUNE

[lepeuncienHoe BhIIE O0OPYJOBaHWE BCTYMAeT B HEMOCPEICTBEHHBI KOHTAKT C
texHoJorndeckuM Ta3oM UF¢ mnm HemocpencTBeHHO YIIpaBiseT paboToil meHTpudyr u
MPOXOXKACHUEM Ta3a OT HEHTPUPYTH K HeHTpUudyre H U3 Kackajaa B KacKajl.

Kopposuectoiikue k UFg maTepuansl BKIIOYAIOT HEPKABEIOUIYIO CTallb, AJIOMUHHM,
ATFOMHHUEBEIC CIUIaBbl, HUKEIh WU CIUIABhI, conepkarime 60% u 0oliee HUKEIS.

CHeIII(la.HI)HO npeaHasHa4YeHHbIC WU MOATOTOBJICHHBIC CﬁOpK]{l U KOMIIOHCHTHBI IJId
HCIOJIB30BaHUA IIPHA Fa30}]l/l(l)(l)y3HOHHOM oﬁorame}mn

BBOJAHOE 3AMEYAHUE

[pu razomuddy3snoHHOM  MeToje  pa3AeiicHHWsT  HM30TONOB  ypaHa  OCHOBHOH
TEXHOJIOTHYECKOW COOpPKON SABISETCS CHEHMaNbHBIA MOPUCTHIA Trazoand(y3rnoHHBII
Oapbep, TEIUIOOOMEHHHMK IS OXJIAKICHHUS Ta3a (KOTOPBIM HarpeBaeTcss B IpoIlecce
CKaTus), YIUIOTHUTEIbHBIE KIAMaHbl W  PEryJupylollve KIamaHbl, a TakKxke
TpyOompoBoasl. [lockonbky B Ta30au@y3MOHHOM  TEXHONOTMH  HCIOJIB3YeTCs
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5.3.1.

5.3.2.

5.3.3.

5.34.

5.3.5.

mectudTopucteiii ypan (UFg), Bce obOopymoBanue, TpyOONPOBOABI W TOBEPXHOCTH
WU3MEpUTEIbHBIX TNPUOOPOB (KOTOpBIE BCTYMAalOT B KOHTAKT C Ta30M) JOJDKHBI
M3TOTAaBIMBATHCS U3 MAaTEpUANIOB, COXPAHAIOUIMX CTaOMIbHOCTH Npu KoHTakTe ¢ UFs.
Tazoauddy3noHHas yCTaHOBKA COCTOUT M3 Psia TaKuX COOPOK, TaK YTO UX KOJHUIECTBO
MOJKET OBITH BayKHBIM IOKa3aTEJIEM KOHEYHOT'O IIpeaHa3HaA4YCHUA.

I'azonngpy3nonnnie 6apbepbl

a) CrnenuanbHO IIpeJHA3HAYEHHBIC MM IIOATOTOBJICHHBIE TOHKHE, IOPHCTHIC
dusTpel ¢ pasmepom mop 100-1000 A (arrcrpem), Tommuuoi 5 MM (0,2 mroiima) umm
MeHblle, a Ia TpyOuaTeix Qopm guamerpom 25 MM (1 AroliM) WO MEHbLIE,
W3TOTOBJICHHBIE W3 METAJUIMYECKUX, IOJIMMEPHBIX MM KEPaMHUYECKHUX MaTepHaloB,
koppo3uectorkux Kk UFg, u

b)  cHenuaNbHO TOATOTOBJICHHBIC COCIMHEHHS WU TOPOIIKH JUIS H3TOTOBJICHUS
TaKuX (1)I/IJ'II)TpOB. Takue COCIUMHCHUA W IMOPOLIKKW BKIIIOYAIOT HHUKEIL HIW CIUIABBI,
conepxkarue 60% wim Oosiee HUKENS, OKCUJ afoMHHUS Wi cTolikue K UFg moaHOCThIO
(TOpHpPOBaHHBIE YTIIEBOAOPOAHBIE TTOIUMEPHI ¢ YHCTOTOM 99,9% mnm Gonee, pazmepom
gacTur, MeHee 10 MKM M BBICOKOW OJHOPOTHOCTBIO YACTHUI[ MO KPYIHOCTH, KOTOPHIC
CICIMAIILHO MOITOTOBIICHBI JJIs1 U3rOTOBIIEHUS ra3oauddy3noHHBIX OapbepoB.

Kamepsl nudpdyzopos

CrneuuanbHO TpEIHA3HAYCHHBIC WIIM MOATOTOBJICHHBIC TCPMETHYHBIC LUJIMHIPUYCCKHE
cocyabl auamerpoM Oonee 300 mm (12 mroiiMoB) u mauHOMN Oosee 900 MM (35 mroiiMoB),
WIN TIPSMOYTOJBEHBIE COCY/BI CPaBHUMBIX Pa3MEpOB, MMEIONIME OIHWH BITyCKHOW M JBa
BBIITYCKHBIX NaTpyOKa, AMaMeTp KaKIOoro M3 KoTopblx Oonee 50 MM (2 mroiima), ams
noMeuieHns B HUX Tra3onuddy3HoHHBIX OapbepoB, M3rOTOBICHHBIE M3 cTOWKMX K UFg
MaTeprajIoB HIH 3alHIICHHbIC TOKPHITHEM U3 HUX, U NTPEAHA3HAYCHHbIC JJIsl yCTAaHOBKH B
TOPU30HTAIBHOM HJIM BEPTUKAIEHOM MOJOKCHUH.

Kommnpeccopsl 1 razoaqyBku

CriennanibHO TIpeTHa3HAYCHHBIC WM TIOATOTOBJICHHBIE OCEBBIE, IEHTPOOESKHBIE WIIH
00BEMHBIE KOMIIPECCOPHI, WIIM Ta30AyBKH C IPOU3BOIMUTEIHLHOCTHIO Ha Bcoce 1 M’/MHH
unu Oomee UFg u ¢ gaBiaeHueM Ha BBIXOAE [0 HECKOIBKHX coTeH klla
(100 ¢ynT/KB. MIOKM), TIpeTHA3HAYCHHBIE IS JOJITOBPEMEHHOW SKCIUTyaTallid B Cpere
UF¢ ¢ »amekTpoaBUTareieM COOTBETCTBYIOMIEH MONTHOCTH WM 0e3 Hero, a TakKke
OTJICNIbHBIC COOPKHM TaKMX KOMIIPECCOPOB M T'a30[yBOK. DTHU KOMIIPECCOPHI M Ta301yBKH
uMeloT mepemnajg AaBieHus oT 2:1 mo 6:1 um wsrotaBmmBaroTcs u3 cToWkmx kK UFg
MaTepHaJIOB WIIH TOKPHIBAIOTCS UMHU.

YniioTHeHus Bpaliaumuxcs BajioB

CrenuanbHO TMpeIHA3HAYCHHBIC WJIM TOATOTOBJICHHBIC BaKyyMHBIC YIUIOTHEHHUS,
YCTaHOBJICHHBIC HA CTOPOHE MOJa4ydl W Ha CTOPOHE BBIXOAA JUIsl YIUIOTHEHUWS Baa,
COEIUHAIONIET0 POTOP KOMIIpeccopa WJIM ra30QyBKH C IIPUBOJHBIM JABHUIaTENIEM, C TEM
4TOOBI 00ECTICUNTh HANCHKHYI0 TePMETU3AIUI0, PEI0TBPAIIAIONIYI0 HATEKaHUE BO3AyXa
BO BHYTPCHHIOIO KaMepy KOMIIpeccopa MM ra3ofyBkH, kotopas namonHeHa UFs. Takue
VIUIOTHEHUSI OOBIYHO TMPOCKTHPYIOTCS HAa CKOPOCTh HAaTeKaHHWSA OydepHOro raza MeHee
1000 cm®/Mun (60 mroiiv’/Mun).

Ten1oo0MenHuku a1 oxJjaaxaenus UFg

CrnenuanbHO TIpeIHAa3HAUYCHHBIE WIIH TIOTOTOBJICHHBIE TEIIIO0OMEHHUKHU, U3TOTOBIICHHBIC
u3 croiikux Kk UF¢ mMarepuanoB Wiu MOKPHITHIE UMU (32 UCKIIOUYEHUEM HEp KaBErOIIei
CTalli), WIA MeIbI0, WX JOOBIM COYETaHHEM OSTHX METaUIOB M pPAacCUMTaHHBIE Ha
CKOpOCTh ~ W3MEHEHHUs  JaBJeHus,  omnpeneistomero  yreuky, wmeHee 101]a
(0,0015 ¢ynt/kB. Oroiim) B yac mpu nepenaze narinenus 100 kI1a (15 GpyHT/kB. Ar0iiM).
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5.4.

5.4.1.

5.4.2.

CrnenunajibHO MpeJHA3HAYEHHbIE WJIH MOAT0TOBJIEHHbIE BCIOMOTaTe/IbHbIE CHCTEMBI,
00opy1oBaHMe U KOMIIOHEHTBHI /Jsl MCHOJb30BaHHS MNpPU razoauddysnonHom
oboranieHnu

BBOJAHOE 3AMEYAHUE

BcenomorarensHble CUCTEMBI, 00OpPYJIOBaHME M KOMITOHEHTHI ISl Ta30u(¢y3HOHHBIX
YCTAHOBOK TI0 OOOTAILICHUIO HPEACTABISIOT COO0M CHUCTEMBI YCTAaHOBKH, HEOOXOIMMBIC
st mogaun UFg B razomnddy3nonnyo cOOpKy, IS CBS3H OTACIBHBIX COOPOK MEXIY
coboit n 00pazoBaHMs KacKamoB (WM CTYIEHEH) C IENbI0 MOCTCIICHHOTO JTOCTIKCHHUS
Oomee BBICOKOTO oOOoramieHuss W u3BiedeHus 'mpoaykra" u "xsoctoB" UFg wu3
I Qy3nOHHBIX KacKaloB. BBUly BBICOKOMHEPLHOHHBIX XapaKTEPUCTHK AU(D(Y3HOHHBIX
KacKagoB J000e TMpephlBaHHE HUX pabOThl, OCOOEHHO HUX OCTAaHOBKA, NPUBOJAT K
cepre3HbIM mocieacTBusAM. CrenoBarenbHo, Ha Ta30au(py3HOHHON yCTaHOBKE Ba)KHOE
3HaYeHHWE MMEIOT CTPOroe U TOCTOSIHHOE TMONACp)KaHHE BaKyymMa BO  BCeX
TEXHOJOTMYECKHX CHCTEMax, aBTOMAaTH4YEeCKas 3aliuTa OT aBapuil M TOYHOE
aBTOMATHYECKOE pETyJIUpOBaHUE IMOTOKA Taza. Bce 3TO MpHUBOAMT K HEOOXOAMMOCTH
OCHAILlCHUS YCTAHOBKM OONBIIMM  KOJMYECTBOM CHEHHATIbHBIX H3MEPUTEIbHBIX,
PETYIHMPYIOLIMX U YIIPABIIIOIUX CHCTEM.

Oo6srya0 UF4 uictiapsiercs U3 MUIMHAPOB, TOMEUICHHBIX BHYTPU aBTOKJIABOB, M MOJAETCS
B Tazoo0pa3HOW QopMe K BXOAHBIM TOYKAM UYepe3 CHCTEMY KOJIIEKTOPHBIX
TpyOompoBosoB kackana. "[Ipomykt" m "xBocThl" UFg, mocTynaromue u3 BBIXOHBIX
TOYEK B BHUAE Ta3000pa3HBIX TIOTOKOB, MPOXOAAT Yepe3 CHCTEMY KOJUIEKTOPHBIX
TpyOOIIPOBOJOB Kackama JHUOO K XOJOJHBIM JIOBYIIKAM, JIMOO K KOMITPECCOPHBIM
CTaHIUAM, THe Ta3000pa3Hbii MOTOK UF¢ cxxmkaercs W 3areM MOMEIaeTcs B
COOTBETCTBYIOIIME KOHTEHHEpHI IS TPAaHCIOPTUPOBKU Wi XpaHeHus. [lockonbky
razonupy3noHHAs YCTaHOBKAa 10 OOOTAIIEHWI0 WMEeT OOJbIIoe KOJIUYECTBO
ra3oau(pHy3uOHHBIX COOPOK, COOpPAHHBIX B KaCKaJbl, CO3JAIOTCS MHOTOKHJIOMETPOBBIC
KOJUICKTOPHBIE TPYyOONPOBOJBI KACKAJOB C THICSYaMH CBapHBIX IIBOB, MPHYEM CXeMa
OCHOBHOW 4YacTH WX COEAMHEHWH MHOTOKpaTHO moBTOpsierca. (OO0opynoBaHue,
KOMIIOHEHTBl W CHCTEMBI TPYOOIPOBOIOB HM3TOTABIMBAIOTCSA C COONOJEHHEM BBICOKHX
TpeOOBaHMIA K BAKYYyM-IZIOTHOCTH M YUCTOTE 00PaOOTKH.

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

CrnenuanbHO TpeTHA3HAUYCHHBIE WM IIOATOTOBICHHBIC TEXHOJIOTHYECKHE CHCTEMBI,
cniocobnble padortats npu Aasienun 300 klla (45 GyHT/KB. q10iM) MM MEHee, BKITIOYas:

MUTAIONINE aBTOKJIABB (MJIM CHUCTEMBI), HcHojib3yemble aiast moxaun UFg B
razoandy3uoHHbIE KacKapl;

necyOnuMaTophl (MM XOJIOJHBIE JIOBYIIKH), UCTIONb3yeMble a1t BeiBeAeHus: UFg
n3 razoan($y3MOHHBIX KaCKal0B;

crannuu cxmwxenus, rae UFg B razoo0pasHoit Gopme M3 Kackana COKUMAaETCS H
OXJIAKIAETCS J0 KHIKOTO COCTOSHUSA,

cTaHiuy "mpoaykra" uiaM "XBOCTOB", ucnonb3dyemble ansi nepememieHus UFq B
KOHTEIHEPHI.

CucreMbl KOJJIEKTOPHBIX TPYOOIIPOBOA0B

CriennaibHO TIpeJHA3HAYEHHBIC WIIM MOJTOTOBIEHHBIE CHCTEMBI TPYOOIPOBOJOB H
CUCTEMBI KOJUIEKTOPOB i yaepxkanus UFg BHyTpu razonnpy3noHHBIX KackaloB. OTa
CeTh TPYOOIPOBOIOB OOBIYHO MPEICTABIACT COOOM CUCTEMY C "IBOMHBIM" KOJIEKTOPOM,
T/Ie KaXaas sideiika CoeIMHEHa C KAKIBIM U3 KOJUIEKTOPOB.
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5.4.3.

5.44.

5.4.5.

5.5.

BakyyMmHbIe cucTemMbl

a) CrienManbHO TpeJHA3HAYCHHBIE WM IIOJTOTOBJICHHBIC KPYIHBIC BaKyyMHbBIC
MarucCTpaid, BaKyYyYMHBIC KOJUICKTOPbI W BaKYYMHBIC HACOCBHI HNPOU3BOAUTECIBHOCTHIO
5 m*/mun (175 dyr’/mun) um Goree.

b) BakyyMmHbIe HACOCHI, CIICIUAILHO TPEAHAa3HAUCHHBIC /IS paOOThI B COepKalei
UFs atmoctepe u M3roTOBICHHBIE W3 AFOMWUHUS, HUKENS WU CIUIABOB, COJIEPIKAIINX
6oree 60% HHUKENS WX MOKPHITHIE UMH. DTH HACOCHI MOTYT OBITh WJIM POTAIHOHHBIMH,
WA TOPIIHEBBIMH, MOTYT UMETh BBITECHSIIOIINE M (PTOPUCTOYIJICPOIHBIC YIUIOTHCHUS, a
TaK)Ke B HUX MOTYT IPUCYTCTBOBATh CICIHAIBHBIC pa0OYHe KUIKOCTH.

Cl'lel[l/la.]'ll)l-ll)le CTONMOPHBIC U PETYJUPYIOINHUEC KJIAlTaHbI

CHeI_[I/IaJIbHO MMPpEAHA3HAYCHHBIC WM MOATOTOBJICHHBIC PYYHBIC WM aBTOMATHYCCKHC
CTOIIOPHBIC U PETYIHPYIONIUE KJIAMaHbl CHIIb(OHHOTO THIIA, U3TOTOBJICHHBIC U3 CTOMKUX
k UF¢ marepuanos, auamerpom ot 40 mo 1500 mm (1,5 mo 59 mroiiMoB) A yCTaHOBKH B
OCHOBHBIX u BCIIOMOT'aTCJIbHBIX CHUCTEMAX Fa3OIlI/I(1)(1)y3I/IOHHBIX YCTaHOBOK 10
00oraIieHuto.

Macc-cniekTpoMeTpbl/ucTOYHUKH HOHOB A1 UF

CrenuanbHO TpeIHAa3HAUYCHHBIC WIIA MTOATOTOBJICHHBIC MAarHUTHBIC WM KBaJIPYIIOJIbHBIC
MAacC-CIIEKTPOMETPBI, CIIOCOOHBIE MTPOU3BOAUTE MPSAMON 0TOOp MPOO MOIaBaEMON MacCHhl,
"mpoaykra" uiau "XBocTOB" U3 Ta3oBbIX MOTOKOB UF¢ 1 oOnagaromue moiaHEIM HAOOpOM
CIEIYIONINX XapaKTEPUCTHK:

1. yIeNbHAs pa3periaronias CliocOOHOCTh 1o Macce cBoimie 320;

2. comepKar HMCTOYHHMKH HOHOB, HU3IOTOBJICHHBIC K3 HHUXPOMa HIW MOHCIIA HWIN
3alIUIIICHHBIC ITOKPBITUEM U3 HUX, UJIU HUKCIIMPOBAHHLIC,

3. CoJepKaT NOHU3AIMOHHBIE UICTOYHHUKH ¢ 60MOapANPOBKON AIIEKTPOHAMH;
4. COJIEpKAT KOJUIEKTOPHYIO CHCTEMY, IPUTOAHYIO U M30TOMHOTO aHAIIN3a.
[NOACHUTEJIbHOE 3AMEYAHUE

[lepeuncnenHoe BhIIE O0OOPYJOBaHWE BCTYMAeT B HEMOCPEICTBEHHBI KOHTAKT C
texHonorndeckuM razoM UFs, nmnbo HemocpeacTBEHHO pEryjHpyeT MOTOK B Ipenenax
Kackazaa. Bce IMOBCPXHOCTHU, KOTOPBIC BCTYHNAIOT B KOHTAKT C TCXHOJIOIT'MYCCKUM Tra3oM,
LEINKOM M3roTaBIuBaloTCs u3 cTolkux kK UFq MaTepuanoB wiu mOKphIBatOTCS UMH. [[1s
mesnel  pas3fenoB, OTHOCSIIMXCH K Ta30au¢(y3nOHHBIM YCTPOICTBaM, MaTepHalbl,
Koppo3uectorikue kK UFg, BKIIOYAIOT HEP)KABEIOIIYIO CTallb, allFOMUHUNA, aTlOMUHUEBbBIE
CIUTaBbI, OKCHJI aJJFOMUHUSI, HUKEIIb WU CIUIaBhI, cofepxarnue 60% wuimu Oojiee HUKENS, a
takke croiikue K UFg momHOCTRIO (TOpHpOBaHHBIE YTIIEBOJAOPOIHEIE TOJIUMEDHI.

CnenuajabHO NpeaAHasHA4YCHHbIC WJIH NMOATOTOBJCHHbLIC CHCTEMBI, oﬁopyuona}me H
KOMIIOHEHTHI AJIfl UCHTOJIb30BAaHUSA HA YCTAHOBKAX a3POAHHAMHUYECCKOI0o odorameHust

BBOJAHOE 3AMEYAHUE

B mponieccax aspoarHamMudeckoro oooraiieHust cMech razoodpasznoro UFg u nterkoro raza
(BOIOpOI WM TEJHIA) CKMMAETCS U 3aTEM IPOITYCKASTCsI 4epe3 pa3AelsIoNIie JIEMEeHTHI,
B KOTOPBIX HM30TOITHOE pa3/icjieHHue 3aBeplIaeTcsl MOCPEICTBOM MOJIYYEHUS OONBIIMX
IEHTPOOEKHBIX CHII 10 TE€OMETPUH KPUBOJUHEHHON CTEHKHU. Y CHEIIHO pa3pabdoTaHbl JBa
TIpoIiecca STOTO TUTIA: TIPOIIECC COTIOBOTO Pa3/IeiIeHHS U MPOIeCC BUXPEeBOH TpyOKu. [lms
000MX TIPOIIECCOB OCHOBHBIMM KOMIIOHEHTaMHM KacKajla pas3lelCHUs  SBJSIFOTCS
MWIMHIAPUYECKHE KOPIyca, B KOTOPBIX pa3MEIICHBI CICHUANBHBIC pa3/CIUTENbHEIC
3JIEMEHTHI (COTUIA MM BUXPEBBIC TPYOKH), Ta30Bble KOMIPECCOPHI U TEINIOOOMEHHHUKH
JUTS yoaneHus: o0pa3yromerocs: mpu CKaTuH Teria. i adpoAMHaMHUYeCKHX YCTaHOBOK
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5.5.1.

5.5.2.

5.5.3.

5.54.

TpeOyeTCs MEeNbIA PSIT TAKUX KacKalIoB, TaK YTO UX KOJUIECTBO MOXKET CIYKUTh BaKHBIM
yKazaTelleM KOHEYHOTO HWCIIOIh30BaHUsA. [IOCKONBKY B a’dpOIMHAMUYECKOM TIPOIECCE
ucnonn3yercs UFg,  moBepxHOocTH  Bcero  00OpyAOBaHUS, TPyOOIPOBOJOB H
U3MEPUTEIBHBIX TMPHOOPOB (KOTOpPHIE BCTYMAlOT B KOHTAKT C Ta30M) JIOJDKHBI
M3TOTaBIIUBAThCA U3 MAaTEPUATIOB, COXPAHSIOLINX YCTOMUUBOCTE TPU KOHTaKTe ¢ UFs.

[NTOACHUTEJIBHOE 3AMEYAHUE

IlepeunciieHHble B HACTOSIIEM pa3feiie 3JEMEHThl BCTYIAIOT B HEMOCPEICTBEHHBIH
KOHTaKT ¢ TexHojorudeckuMm razom UF¢ nmb0 HEmoCcpeACTBEHHO PEryIUpYIOT MOTOK B
npejennax kackaaa. Bce moBepXHOCTH, KOTOPBIE BCTYMAIOT B KOHTAKT C TEXHOJIOTUICCKUM
ra3oM, IIETMKOM H3TOTaBIMBarOTCI W3 cToWkux K UFg MarepuanoB wiu 3alluIIeHbl
MOKPBITHEM W3 TaKMX MarepuaioB. [y 1ieniedl pasjenia, OTHOCAIIETOCS K 3JIEMEHTaM
a’pOIMHAMHUYECKOT0 oloranieHus, kopposuecroiikue k UFg Marepuanbl BKIFOYAIOT ME/Ib,
HEPIKABCIONIYI0 CTalb, AllOMHUHHUMN, ATIOMHHHEBBIC CIUIAaBbl, HUKEIb WM CILJIaBHI,
conepxkamue 60% wmm Oonee HuKend, a Takke croikue K UFg momHOCTEIO
(hTOpHPOBaHHEIE YTIEBOJAOPOTHBIE TOTUMEPHI.

PazneauTeabHble comIa

CrnenuanbHO TpeTHA3HAUCHHBIE WM IIOATOTOBIICHHBIC DPAa3JeIUTENbHBIE COIUIA M HX
cOopku. PazpenurenpHble COIUIA COCTOST M3 INENEBUAHBIX HW30THYTHIX KaHAIOB C
panuycoM u3ruda menee 1 mm (06s14n0 ot 0,1 mo 0,05 mm), kopposuectoiikux xk UFs, u
MMEIOIINX BHYTPEHHIOI PEXYIIYI0 KPOMKY, KOTOpas pas3jeNseT NPOTEKAIOIUi depe3
COIIJIO Ta3 Ha JBe (ppakiuu.

Buxpesblie TpyOKu

CriernanibHO TIpeHA3HAYEHHBIE WM TIOATOTOBJICHHBIE BHXPEBBIE TPYOKHM M MX COOPKH.
BuxpeBbie TpyOKH UMEIOT IMITHHIPUIECKYIO HITH KOHYCO00pasHyto (GopMy, H3TOTOBICHBI
u3 kopposzuectoknx k UFs marepuanoB wunM 3alMIIEHBl MOKPBITUEM U3 TaKUX
MarepuaioB U wumerT auametrp ot 0,5cM g0 4cM NpU OTHONIEHWU [JIMHBI K
muaMeTpy 20:1 wnm MeHee, a TakXke OJHO WM 0Ooliee TaHTEHIHAJbHOE BXOIHOE
otBepcTHe. TpyOKH MOTYT OBITH OCHAILIEHBI OTBOJaMH COILUIOBOTO THIIA HA OJHOM WM Ha
000UX KOHIIAX.

[NOACHUTEJIBHOE 3AMEYAHUNE

[MuTarenpHbIi Ta3 TOCTYNAaeT B BUXPEBYIO TPYOKy MO KacaTeNbHOH ¢ OJHOTO KOHIA WIIH
4epe3 3aKpy4YHBAIOIIUE JIOIATKH WK Yepe3 MHOTOYHCIICHHBIC TAaHTCHIIHAIbHBIC BXOIHBIC
OTBEPCTHSI BIIOJb TPYOKH.

Kommnpeccopsl 1 razoaqyBku

CrenManbHO TNpenHa3sHAYEHHBIE WM IOATOTOBJICHHBIE OCEBbIC, LEHTPU(Y)KHBIE HIU
00BEMHBIE KOMIIPECCOPHI MJIM Ta30yBKH, M3TOTOBJIEHHBIE M3 Koppo3uecToiikux k UFg
MaTepHaJIoB, WIH 3alUILEHHBIC MOKPBITHEM u3 TaKHUX MaTepuaoBs,
POM3BOIUTENHHOCTRIO Ha BXoZe 2 M'/MuH min Gonee cvecn UFg u Hecymero rasa
(BOOPOT WITH TEITHIA).

TTOSICHUTEJIbHOE 3AMEYAHUE
Takue KOMITpeccophl U Ta30{yBKH OOBIYHO UMEIOT Tieperna nasienus ot 1,2:1 mo 6:1.
Ynj0THeHUs1 BPAlIalOUIUXCS BAJIOB

CneuuanbHO TpeNHA3HAYCHHBIE WM TOJATOTOBICHHBIC YIUIOTHEHUS BPAILAIOLIUXCS
BaJIOB, YCTAHOBJICHHbIE Ha CTOPOHE IMOJa4YM M Ha CTOPOHE BBHIXOZA JJISl YIUIOTHEHHUS Baa,
COEIUHSIOIIET0 POTOP KOMIIPECCOPa MIIM POTOP Ta30AYBKH C MPUBOIHBIM JBUTATENEM, C
TeM 4YTOOBl O0CCICUUTh HAMCKHYIO TEePMETU3ANHNI0, TNPEAOTBPALIAIONIYIO BBIXO]]
TEXHOJIOTHYECKOTO Ta3a WM HaTeKaHWe BO3[AyXa WIM YIDIOTHSIONIETO Tra3a BO
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5.5.5.

5.5.6.

5.5.7.

5.5.8.

5.5.9.

BHYTPEHHIOIO KamMepy KOMIIpeccopa WM Ta30dyBKH, KoTopas 3amonHeHa cMechbio UFg u
HECYIIero rasa.

Ten1000MEeHHUKH /IS OXJIAKAEHHUSA ra3a

CriertnanbHO TipeHa3HauYeHHBIE WIIA MTOATOTOBIEHHBIE TEIUIOOOMEHHHUKH, H3TOTOBJICHHEIE
n3 koppo3uectokux k UFg MaTepuanoB WM 3alllMIUEHHbIE TOKPHITUEM M3 TaKHX
MaTepHaloB.

Koxyxu pa3nensiioniux 31eMeHTOB

CHC]_[I/IB.J'ILHO MpeaAHa3HAYCHHBIC NI IOATOTOBJICHHBIC KOXYXHU  PasACIAONInX
9JIEMCHTOB, U3TOTOBJICHHBIC M3 KOppOBHeCTOﬁKHX K UF6 MAaTCpHUAJIOB WU 3alHUIICHHBIX
IIOKPBITUEM M3 TaKUX MATCpUATIOB, A IOMCIICHHA B HHUX BUXPEBBIX Tp}’6OK nin
PasaACIIUTCIIbHBIX COIICII.

[HOACHUTEJIBHOE 3AMEYAHUE

OTH KOXKYXH MOTYT NPEICTaBIATH COOOH IMIMHAPHYECKHE KaMephl AnaMeTpoMm Ooiee
300 MM u amuHOM 60see 900 MM WM MIPSIMOYTOJIBHBIE KaMephl CPAaBHUMBIX Pa3MEpPOB U
MOTYT OBITH IpeAHA3HAYEHBI JJISI YCTAaHOBKM B TOPH30HTAIBHOM WM BEPTHKAJIBHOM
TIOJIO’KECHUH.

CucrteMbl Hogayn/cucTeMbl 0TBOAA "'mMpoaykTa'’ u '"XBOCTOB"

CriennaibHO TIpeHa3HAYSHHBIE WM MOATOTOBIICHHBIE TEXHOJIIOTHYECKHE CHCTEMBI WIIH
o0opymoBaHue Ui 000TaTUTENHHBIX YCTAHOBOK, H3TOTOBJICHHBIE U3 KOPPO3UECTONKUX K
UF¢ MaTepralioB WK 3alUIIEHHBIX MTOKPBITUEM U3 TAKUX MAaTePHAIIOB, BKIIFOUAOIINE:

a) MUTAOINUE aBTOKJIABbBI, IMEYN WM CUCTCMbI, UCIIOJIB3YCMbIC IJId IMOoAadu UF6 JJIsL
mporiecca 000TalIeHuUS;

b) necyonmuMaTopsl (WM XOJIOJHBIC JIOBYIIKH), HUCIOJB3YyEMbIC JJIS BBIBEICHUS
Harpetoro UFg U3 mporiecca oboramieHns 11 oce Iy oIIero nepeMeieHus;

c) CTaHLIUU OTBEPXACHUS WIM CKUXKEHHA, ncnoibzyembsle ans BoiBeaeHus UFq u3
nporecca odorameHus myreMm cxkartus u nepeBona UFg B KUAKYIO WIM TBEPIAYIO

dopmy;

d) cTaHuy "mpomaykra WM "XBOCTOB", WCIONb3yemble s nepememenus UFg B
KOHTENHEPHI.

CucteMbl KOJUIEKTOPHBIX TPYOONIPOBOAOB

CrenmanbHO TIpeAHAa3HAYSHHBIE WM MOATOTOBIEHHBIE CHCTEMBI KOJIIEKTOPHBIX
TpyOOIIpOBOIOB, M3TOTOBIEHHBIE U3 KopposuecTorkux Kk UFg MarepuanoB wuim
3alUIIEHHBIE TIOKPHITHEM W3 TaKWX MarepuaioB, ans yaepxkanus UFg BHyTpum
a’POIMHAMHUYECKUX KacKaloB. JTa CETh TPYOOIPOBOIOB OOBITHO MPEACTABISIET COOOM
cUCTEMy ¢ "HMBOMHBIM" KOJIJICKTOPOM, TAE€ KaXAbIH KackKaa WM TpyIa KacKaoB
COEIMHEHEHI C KaXIbIM U3 KOJUIEKTOPOB.

BaKyyMHLle CUCTEMBbI 1 HACOCBHI

a) CHCHI/IaHBHO MMpEAHA3HAYCHHBIC WJIM TMOATOTOBJICHHLIC BAaKYYMHLIC CHUCTEMBEI,
TIPOM3BOUTENLHOCTEI0 HA BXOJAE 5 MY/MHH HIM Ooliee, COCTOSIIHE M3 BaKyyMHBIX
MarucTpaiei, BAKyyMHBIX KOJUIEKTOPOB M BAKYYMHBIX HACOCOB, M TPETHA3HAYCHHBIE IS
pabotsl B comepxkanux UF¢ razoBeIx cpenax.

b) BakyyMHble Hacochl, CrelUaIbHO IpeAHa3HAUYCHHbIE WJIM MOJTOTOBJICHHBIC IS
pabotel B comepxamux UF¢ ra30oBBIX cpefax M U3TOTOBJICHHBIE U3 KOPPO3HECTOHKHX K
UF¢ MatepuanoB Uiu 3allUIICHHbIE MOKPHITHEM U3 TaKHX MaTepuayioB. B 3Tux Hacocax

15



5.5.10.

5.5.11.

5.5.12.

5.6.

MOTYT WCIIOJIb30BaThCS (PTOPUCTO-YTIIEPOTHBIE YIUIOTHEHHS W CIICUANbHBIE paboune
KUIKOCTH.

CrnenuajbHble CTONOPHBbIE U Peryjaupylonue Kiananbl

CriennanbHbIe TTpeJHA3HAYEHHBIC WM TOATOTOBJICHHBIE PYYHBIE WM aBTOMATHYECKHE
CTOIIOPHBIC MW PEryJIHMPYIOMUC KJIAIIaHbI CI/IJII)(l)OHHOFO THUIIA, HW3TOTOBJICHHBIC W3
koppo3uectoiikux K UFg MarepuanoB WM 3alIUIICHHBIC MOKPBHITUEM M3 TaKUX
MarepuanioB, jauametrpom ot 40 go 1500 MM 17 MOHTaxka B OCHOBHBIX U
BCIIOMOTATEIBHBIX CUCTEMaX YCTAaHOBOK a3pOIMHAMUYECKOTO 000TaIeHUSI.

Macc-crniekTpoMeTpbl/McTOYHUKH HOHOB s UFg

CrenmanbHO IpeAHA3HAUYEHHbIE WM IOATOTOBJICHHBIE MAarHUTHBIC WM KBaIpPYyNOJIbHBIE
Macc-CIIeKTPOMETPBI, CIIOCOOHBIE MPOU3BOINUTH MPSAMOH 0TOOP MPOO MOJaBaeMOl Macchl,
"mpoaykTa" mwin "XBocToB" u3 ra3oBbIX MoTokoB UF¢ n obOmagaroniye moJHbBIM HaOOpOM
CJIEAYIOIINX XaPAKTEPUCTHK:

1. yAenpHas pa3pemaronas CliocoOHOCTh 1Mo Macce cBhimie 320;

2. COACPIKAT HUCTOYHUKU HOHOB, HU3IOTOBJICHHBIC W3 HHUXpPOMa WJIW MOHCIA HWIN
3alMUIICHHBIC ITOKPBITUEM M3 HUX, UJIU HUKCIIMPOBAHHBIC,

3. CoJiepKaT NOHU3AIMOHHBIE UICTOYHHUKH ¢ O0MOApAUPOBKON AIIEKTPOHAMU;
4. COJIEpKAT KOJUIEKTOPHYIO CHCTEMY, IPUTOIHYIO TSI U30TOMHOTO aHAIIN3a.
Cucremsl otaeenusi UFg oT Hecynero ra3za

CrneunanbHO MPEAHA3HAYCHHBIC WU MOATOTOBIICHHBIE TEXHOJOTUYECKUE CUCTEMBI IS
otnenenusi UF¢ oT Hecymiero rasa (BoAOpO/ia WITH TeIHs).

NOACHUTEJIBHOE 3AMEYAHUNE

OTU CUCTEMBI NpeAHA3HAUCHbI JIA COKpallleHUsA COACPIKAHUA UF6 B HECylIeM rase a0
OHHOﬁ YaCTU Ha MUJIJIMOH WJIM MCHEC U MOT'YT BKIIFOYATb TAKOC O60pyI[OBaHI/Ie, KakK:

a) KpHUOTEHHBIE TEIJIOOOMEHHUKH W KPHOCEMapaTophl, CIIOCOOHBIE CO3[aBaTh
temmeparypsl -120°C uiu MeHee, Wiu

b) OJIOKM  KPHOTEHHOTO  OXJIQKIEHHS, CIIOCOOHBIE  CO3/aBaTh  TEMIIEPATYPHI
-120°C nnu MeHee, WU

c) OJIOKM pa3JeNMTENbHBIX COIEN WM BHXPEBBIX TpyOok mis otmenenuss UFg oT
HECYIIEero rasa, uiu

d) xonozubie noBymkh UFg, ciocoOHble co3maBarh Temmeparypsl -20°C wiu MeHee.

CHeI.IPIa.HbHO npezma:maqenﬂble HWJIM IIOATOTOBJICHHBIC CHCTEMbI, 060pyn03a}me nu
KOMIIOHEHTHI AJIAd MHUCIIO0Jb30BaAaHUA Ha yCTaHOBRaX XUMHYECKOIo OﬁMeHa NJIN
HOHOOOMEHHOI'0 000raleHus

BBOJAHOE 3AMEYAHUE

HesnaunrenbHoe pa3inyuie W30TONOB YypaHa II0 Macce NPUBOAUT K HEOOIBITUM
U3MCHEHUSIM B PaBHOBECHUM XUMHUYECKUX PEAKLUUN, KOTOPBIE MOTYT HCIOJIb30BATHCS B
KauyecTBE OCHOBBI I pa3JIelieHHs H30TOIOB. YCIEITHO pa3padoTaHO IBa Iporiecca:
JKUJIKOCTHO-KHMIKOCTHBIN XUMHUYECKUNA 00MEH M TBEPI0-KUJAKOCTHBIA HOHHBIH OOMEH.

B mpornecce )KUAKOCTHO-KUIKOCTHOTO XHMHUYECKOTO 0OMEHa B MIPOTHBOTOKE MPOUCXOAUT
B3aUMOJICHICTBHE HECMEIINBAIOMINXCS KUAKUX (a3 (BOAHBIX HIM OPraHUYECKHX), UTO
MPHUBOANT K 3 (eKTy KacKaIupoBaHHS THICSY CTaaui pasnenenus. Boanas ¢asza cocrout
W3 XJOpHAa ypaHa B PacTBOPE COJSHOW KHCJIOTBI, OpraHndeckas (as3a COCTOUT W3
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5.6.1.

5.6.2.

5.6.3.

JKCTpareHTa, COJCpXKAIEro XJOPUJ ypaHa B  OpPraHUYECKOM  PACTBOPHTEIC.
KonTakTHEIMUI (1)I/IJII>TpaMI/I B pasgCJIMTCIbHOM KacCKaJ€ MOTYT ABJIATHCA KXKUAKOCTHO-
JKUJIKOCTHBIC OOMEHHBIC KOJIOHHBI (TaKuhe, KaK HMITYJIbCHBIC KOJIOHHBI C CETYaThIMHU
TapeKaMy) WU JKUIKOCTHBIC ITEHTPU(YKHBIE KOHTaKTHBIe GUIbTphl. Ha 000mx KoHITax
pa3menMTeNbHOTO Kackala B IHeisx oOecredeHUs peduiokca Ha KaXKIOM KOHIIE
HEOOXOJMMBI XUMHUYECKHUE MpeBpallcHUs (OKUCICHHE W BOCCTaHOBICHHE). [ naBHas
3aJa4ya  KOHCTPYKIIMM COCTOMT B TOM, 4TOOBl HE JOMYCTHTh 3arps3HCHUS
TEXHOJOTHYECKHX TIOTOKOB HEKOTOPHIMH HOHAMH METAJUIOB. B  CBs3W ¢ 3THM
HCIIOJIB3YIOTCA IIJIaCTUKOBBIC, ITOKPBITHIC IIJTaCTUKOM (BKJIIO‘IHH MIPUMCHCHUC
(TOPUPOBAHHBIX YIIEBOJOPOIHBIX MOJMMEPOB) W/WIH TOKPBITHIE CTEKIOM KOJOHHBI U
TpyOOTIPOBOIBI.

B TBEpJO-KUAKOCTHOM HOHOOOMEHHOM  Mpolecce  OOOralieHHue  JOCTHracTCs
MOCPEJCTBOM  ajicopOumu/mecopOu  ypaHa Ha  CIEIUaJbHOH, OYEeHb OBICTPO
JICHCTBYIONICH WMOHOOOMEHHON cMolie WM azacopOeHTe. PactBop ypaHa B CONSIHOM
KHCJIOTE W JPYrHe XUMHUYCCKHE PEarcHThl TMPOMYyCKAITCA dYepe3 IMIMHIPUICCKUE
oboratuTenbHble KOJIOHHBI, COJICpXKAalllie YIUIOTHEHHbIE CJOM azacopOeHTa. Jlms
NOJIepXKaHUsT HENPEPHIBHOCTH TMpollecca HeoOXoAMMa cHucTeMa peduilokca B IEIIX
BEICBOOOK/ICHUSI YpaHa U3 aJicOpOCHTa OOpPaTHO B UKW IMOTOK, C T€M YTOOBI MOXKHO
ObI0 coOpath "mpomykT' W "XBOCTHI". DTO IOCTHTAETCA ITyTEM HCIOJIb30BAHMSI
MOAXOAAININX XUMUYCCKUX PEArCHTOB BOCCTaHOBHeHI/IH/OKI/ICHeHI/IH, KOTOPEBIC IMOJTHOCTBIO
PErCHEpHUPYIOTCS B pa3lelbHBIX BHEIIHUX METIASX KM KOTOPbIE MOTYT YaCTUYHO
pEreHepUpOBaThCSI B CAMHX HW3OTOMHBIX PAa3EIUTEIbHBIX KOJOHHAX. [IpHUCYyTCTBHE B
NpOIlecce TOPSYMX KOHIICHTPUPOBAHHBIX PACTBOPOB COJISTHOW KUCIOTHI TpeOyeT, 4TOObI
0o0opymoBaHue OBUTO M3TOTOBJIEHO M3 CIEIUAIBHBIX KOPPO3USCTONKHX MATCPUAIIOB WIIH
3aIUIICHO MOKPHITHEM U3 TAKMX MATEPHAIIOB.

KuaKOCTHO-KHUAKOCTHbIE 00MEHHbIE KOJIOHHBI (XUMHYECKH 00MeH)

[IpoTUBOTOYHBIE  KUJKOCTHO-)KUIKOCTHBIE  OOMEHHBIC  KOJIOHHHI, UMEIoIIKe
MEXaHUYECKHi CHIJIOBOH BBOJ (T.. UMIIYJbCHBIE KOJIOHHBI C CETYATBIMH TapelKaMu,
KOJIOHHBI C TapejKaMH, COBEPINAIONIMMH BO3BPATHO IIOCTYIIATENbHBIC IIBHKCHHS, H
KOJIOHHBI ¢ BHYTPCHHHUMU Typ6I/IHHI)IMI/I CMeCI/ITeJISIMI/I), CIICMaJIbHO NPCAHA3HAYCHHBIC
WJIH TTOJITOTOBIIEHHBIE /ISl 00OTAIIeHHUs ypaHa C UCTIOIh30BAaHUEM IPOIEcca XUMHYECKOTO
obmena. 11 KOppO3MOHHOHN YCTOMYMBOCTH K KOHIICHTPUPOBAHHBIM PAcTBOpPaM COJITHOM
KHCJIOTBI 3TH KOJIOHHBI U WX BHYTPCHHUEC KOMIIOHCHTBI M3IOTOBJICHBI M3 IMMOAXOAANIUX
TUTACTUKOBBIX MAaTEPHAJIOB (TakuX, Kak (PTOPUPOBAHHBIC YIJICBOAOPOIHBIC IOJMMEPHI)
WIH CTeKJa WM 3allMIIeHbl TOKPHITHEM W3 TaKhX MarepualioB. KoOJIOHHBI
CIIPOEKTHPOBaHBI Ha KopoTkoe (30 CeKyH[ NN MeHee) BpeMs TPOXOKIEHHUS B KaCKaJIe.

Hentpudyxubie KUIKOCTHO-KUAKOCTHbIEe KOHTAKTHbIE (UIBTPHI (XMMHUYECKHIl
o0MeH)

HentpudykHble  KHIKOCTHO-)KUAKOCTHBIE  KOHTaKTHbIE  (HIBTPBI,  CIICIUAIBHO
NpeAHa3HAauYeHHbIE WJIM TOATOTOBJICHHBIC IJIsi OOOTallleHHs ypaHa C HCIOJIb30BaHUEM
mporecca XWMHUYECKOTo oOMeHa. B Takmx KOHTakTHBIX (WIBTpax HCHOIb3yeTCs
BpalleHne sl TOXyYeHHUsS OPTaHWYeCKHUX W JKUAKHX MOTOKOB, a 3aTéM IEHTpOOeKHas
cuna st pasgeneHust ¢a3. s KOppo3MOHHOW CTOHKOCTH K KOHLEHTPHPOBAHHBIM
pacTBOpaM  COJSTHOW  KHCJIOTBI ~ KOHTAKTHBIE  (PUIBTPHl  WM3TOTABIMBAIOTCS W3
COOTBETCTBYIOIINX  IUIACTHKOBBIX  MaTepuanoB  (TakWx, Kak (TOpPHPOBAHHEIE
YTJICBOIOPOIHBIE TIOJMMEPBI) WM TMOKPBIBAIOTCS MMH MM cTeKioM. LleHTpudyxHbIe
KOHTaKTHBIE (HUIBTPBI CIPOEKTUPOBaHBI Ha KopoTkoe (30 cexkyHn uiam MeHee) Bpems
MIPOXOKIEHUS B KacKaJie.

CucreMbl H 000pyA0BaHNe VISl BOCCTAHOBJIEHHS YpaHa (XUMUYECKUIT 00MeH)

a) CHGLII/IaJ'ILHO MpeaAHa3HAYCHHBIC nJm IOATOTOBJICHHBIC STYCHKH
QJICKTPOXUMHYECCKOI0 BOCCTAaHOBJICHUA IJIA BOCCTAaHOBJICHUSA YypaHa HW3 OOHOI'O
BAJICHTHOI'O COCTOSAHUA B JOPYroc B MHEIAX O60FaHIeHI/IH YpaHa C HCIOJb30BAHUEM
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5.6.4.

5.6.5.

mpooecca XHUMHYECKOI'O oOMeHa. MaTepHanH AYCCK, HAXOOANIMECA B KOHTAKTC C
TCXHOJIOTUYCCKNMHU pacTBOpaMu, JOJIKHBI OBITE KOppO3HGCTOI71KPIMH K
KOHIOCHTPUPOBAHHBIM PACTBOpaM COJISTHOM KHMCJIOTEL.

[NOACHUTEJIBHOE 3AMEYAHUE

Katomueiii oTcek sueiiku JOMKEH OBITh CHPOCKTUPOBAH TaKUM 0OOpa3oM, UYTOOBI
MPEeOTBPATHTh MOBTOPHOE OKHCIICHHE ypaHa J0 0ojiee BEICOKOTO BAJIEHTHOTO COCTOSHHUSL.
Jna ynepkaHust ypaHa B KaTOJZHOM OTCEKe sf4eiika MOXeT MMETh HEeTPOHHIIAeMYIO
quapparMeHHYH0 MeMOpaHy, W3rOTOBJICHHYIO M3 CIEUUAIBHOTO KaTHOHHOOOMEHHOTO
Matepuana. Katoag coCTOUT M3 COOTBETCTBYIOIIETO TBEPIOTO IMPOBOIHHUKA, TAKOTO, Kak

rpadur.

b) CrieruanbHO TIpeHa3HAYEHHBIC VUTU ITOATOTOBJICHHBIC CHCTEMBI JIISl M3BIICUCHHUS
U™ wu3 opraHM4eckoro MOTOKA, PEryJIHPOBAHHMS KOHLUEHTPALMHM KHCIOTHI H JUIS
3aMOTHEHUS SYCCK DJICKTPOXMMHYECKOTO BOCCTAHOBJICHHS Ha TPOU3BOJCTBEHHOM
BBIXOJIC KacKasa.

[HOACHUTEJIBHOE 3AMEYAHUE

DTH CUCTEMBI COCTOSIT U3 06OPYI[OB3HI/IH SKCTpaKIUKU paCTBOPUTEIICM IJId OTTOHKH U+4 u3
OpPraHNYEeCcKOro MOTOKA B XKUIKHIA PacTBOP, 00OPYAOBAHUS BHIAPUBAHUS W/ JAPYTOTrO
000pyZIOBaHMS JUUTsl JIOCTHIKEHUSI PETYJIMPOBKUA M KOHTPOJS BOJOPOJHOTO TMOKa3aTels, a
TaKKE€ HAacoCOB WIM JPYrMX YCTPONCTB MepeHoca i  3aloJHEHUA  s4eeK
3JIEKTPOXUMHYECKOTO BOCccTaHOBIICHUS. OCHOBHAs 33Jjaya KOHCTPYKIIMU COCTOHMT B TOM,
4TOOBl HM30EKaTh 3arpsA3HEHHS TMOTOKA IKHMJIKOCTH HOHAMH HEKOTOPBIX METaJJIOB.
CrnenoBaTelibHO, TE€ 4acTH O00OpYIOBaHUS CHCTEMBI, KOTOPBIC HAXOAATCA B KOHTAKTE C
TEXHOJIOTUYECKUM TMOTOKOM, W3TOTaBIMBAIOTCS W3 COOTBETCTBYIOUIMX MAaTepHaioB
(Takux, Kak CTekJo, (TOPUPOBAHHBIC YIJICBOJAOPOMHBIC TOJUMEPBI, CyIbdaT
nomdennna, cynbhpoH moauddrpa W MPONUTAHHBIA CMOJIOW TpadWT) WX 3aIIUIICHbI
IMOKPBITUEM U3 TAKHUX MAaTCPUAIOB.

CucTeMbl NOATOTOBKY MUTAHUSA (XHMHYECKHIT 00MEeH)

CHeHI/IaJ'IBHO MNpE€AHA3HAYCHHBIC HWJIM IIOATOTOBJICHHBIC CHUCTEMBI [JId IIPOM3BOACTBA
MUTATCIIbHBIX PpPaCTBOPOB XJIOpHUAa YypaHa BBICOKOM YMCTOTBI A4 yCTAaHOBOK 11O
Pa3acICHUIO U30TOIIOB YpaHa METOAOM XHUMHUYCCKOTI'O oOMeHa.

[HOACHUTEJIBHOE 3AMEYAHUE

DTH CHUCTEMBI COCTOAT U3 00OPYAOBAHHUS ISl PACTBOPEHHS, YKCTPAKIIHH PACTBOPUTENIEM
¥I/MITM HOHOOOMEHHOTO 000pYIOBAHMUS ISl OYUCTKH, a TAKKe DIEKTPOITHTHUECKHX SUeeK
s BoccranoBiernst U™ wmm U™ B U™, B sTux cucreMax MpOM3BOMSTCS PACTBOPHI
XJIOpHa ypaHa, B KOTOPBIX COJEPKUTCS JIMIIb HECKOJIBKO 4YacTed Ha MHJUIMOH
METATNYECKMX BKITIOUEHMH, TAKUX, KAK XPOM, JKele30, BaHAAMH, MOITHONEH M APYTUX
JBYXBANGHTHHIX HX KATHOHOB MJIM KATHOHOB C  OONbIIEH  BaJEHTHOCTBIO.
KOHCTPYKIMOHHEIE MaTepHaJIbI JUIsl IEMEHTOB CUCTEMbI, B KOTOPOii o6pabaresiBaerca U™
BEICOKOH UMCTOTHI, BKJIIOUAIOT CTEKNO, (hPTOPUPOBAHHEIE YIJIEBOIOPOIHBIE MOTHMEPEI,
rpaduT, HOKPHITHI MOJTHBHHIII-CYTb(GATHEIM HIH MOTHIQHP-CYIHOOHHBIM MIACTHKOM
MPONUTAHHBIA CMOJIOMN.

CucreMbl OKMC/ICHHS YPaHa (XUMUYeCKUil 00MeH)

CreniuaabHO NpeaAHA3HAYCHHBIC UJIU ITOATOTOBJICHHBIC CUCTEMBI JISI OKHUCIICHUA UJr3 B U+4
OJId BO3BpalICHUA B KaCKad pas3ACjiCHHA H30TOIIOB YypaHa B IPOIECCE O60FaHIeHI/I$I
MCTOAOM XHUMHYCCKOI'O oOMeHa.
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5.6.6.

5.6.7.

5.6.8.

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

a) o0bopyZoBaHHME IS KOHTAKTHPOBAHWS XJIOpa M KHCIOpOJa C  BOJHBIMU
sddmroerTaME W3 O0OpYAOBAHMS PA3ACICHUS HM30TOIOB W DKCTPAKIIAH
o6pazopasurerocss U™ B 06eiHEHHBIH OpraHMYecK il MOTOK, BO3BPAIIAIONIHIICS 13
MPOM3BOJICTBEHHOTO BBHIXO/Ia KacKaa;

b) 00opyIoBaHKMEe, KOTOPOE OTIENSICT BOAY OT COJISHOM KHUCIOTHI, YTOOBI BOJAa H
KOHIICHTPUPOBaHHAsI COJISTHAsI KMCJIOTa MOTJIH OBl OBITh BHOBH BBEJICHBI B ITPOIIECC
B HY’KHBIX MECTaX.

BbicTpo pearupyromue HOHO0OMEHHBIE CMOJIbI/aCOPOEHTHI (HOHHBIH 00MeH)

beictpo pearupyronie HMOHOOOMEHHBIE CMOJBI WM  aACOPOCHTHI, CIIELHAIbHO
npeAHa3HauYeHHBIE WM IOATOTOBJICHHBIC IJIsi OOOTAlllcHUs ypaHa C HCIOJB30BaHUEM
npolecca HOHHOTO 00OMEHa, BKIIFOYas MOPUCTHIE CMOJIBI MAaKPOCETYATON CTPYKTYPBI W/HITH
MeMOpaHHbIE CTPYKTYpBl, B KOTOPBIX aKTHUBHBIC TPYHIBl XHMHYECKOTO OOMeHa
OrpaHMYCHbl TOKPHITHEM Ha TMOBEPXHOCTH HEAKTUBHOM MOPHUCTOM BCHOMOTraTelbHOU
CTPYKTYPBI, H IPYTHE KOMIIO3UTHBIE CTPYKTYPHI B JIF000I npuemiieMoit Gopme, BKIOUYas
YacTULBl BOJOKOH. DTH MOHOOOMEHHBIE CMOJIBI/aAcOpOeHTH UMET AuameTpsl 0,2 MM
WIN MEHee U JOJDKHBI ObITh XMMHWYECKH CTOMKMMH II0 OTHOLIEHHIO K pacTBOpam
KOHHCHTpHpOBaHHOﬁ COJISTHOM KHCJIOTBI, @ TaK)KE JOCTATOYHO IPOYHBL (1)I/I3I/I‘IeCKI/I, C TEM
yToOBl HMX CBOWCTBAa HE YXYIIIAINCh B OOMEHHBIX KOJOHHaX. CMoJjbl/ancopOeHThI
CHCLUAIFHO MpeIHa3sHa4yeHbl MJIsl IOJMY4YEHUS KHHETHKH OYeHb OBICTpOro oOMeHa
M30TOMOB ypaHa (AJIUTENBHOCTH TmomyoOMmMeHa weHee 10 cekyHn) u  o06igamaroT
BO3MOXKHOCTBIO paboTaTh NpH Temreparype B auanaszone ot 100°C go 200°C.

HNonooOMeHHbIE KOJIOHHBI (MOHHBIH 00MeEH)

Hunuaapudeckne KOJIOHHEI quamerpoM 6omee 1000 MM 1S yaep:KaHUs U OAACPKAHMIS
3aIOJIHCHHBIX CJIOCB MOHOOOMEHHBIX CMOJI/aJICOPOCHTOB, CIICUANIBHO MPEIHA3HAYCHHEIC
WIH TIOATOTOBJICHHBIE Ui OOOTAllleHWsl ypaHa C WCIOJIh30BaHHEM HOHOOOMEHHOTO
mporiecca. JTH KOJIOHHBI H3TOTOBIIEHBl W3 MaTepualoB (TaKWX, KaK THTaH WIH
(bropupoBaHHBIC YTIIEBOJAOPOJHBIC TOJIMMEPHI), CTOHKUX K KOPPO3UHU, BBI3BIBAEMOWM
pacTBOpaMy KOHIIEHTPUPOBAHHOW COJITHOW KHCIOTHI, WIH 3allWIICHBl TOKPBHITHEM H3
TaKUX MaTePHUAJIOB M CIOCOOHBI paboTaTh MpH TeMmireparype B muama3zoHe ot 100°C mo
200°C u naBnenun Boime 0,7 MIla (102 ¢pyHT/KB. II0HM).

HoHoodMeHHBIE cucTeMBI peduiiokca (MOHHBII 00MeH)

a) CrieniManbHO MpeHa3HaYCHHBIE WK TIOATOTOBIICHHBIE CUCTEMbI XHMUYECKOTO HITH
JIIEKTPOXUMHYECKOTO  BOCCTAHOBICHHMS Il  pEreHepaluu  peareHTa(oB)
XMMHYECKOTO BOCCTAHOBIICHUS, UCIOIB3yeMOT0(bIX) B KacKajgaX HOHOOOMEHHOTO
oboraieHus ypana.

b) CrieruansHO TpeIHa3HAYeHHBIE M MTOITOTOBIEHHBIE CUCTEMbl XUMHUYECKOTO WITH
ANEKTPOXUMHUYECKOTO OKHCIICHHS ISl pereHepanuy peareHTa(oB) XUMHYECKOTO
OKHCIIEHUS, UCTIONB3yeMOro(bIX) B KacKaJlax MOHOOOMEHHOTO 00O0TallICHUs ypaHa.

[NOACHUTEJIBHOE 3AMEYAHUE

B mpomecce HOHOOOGMEHHOTO OGOTAMICHHS B KA4eCTBE BOCCTAHABIMBAIONIErO KATHOHA
MOYXET HCIOIb30BaThCS, HATpUMep, TpexBameHTHb tutan (Ti), u B dToM ciydae
43
BOCCTAHOBHTE/IbHAS CHCTEMa OyaeT BhIpaGarthiBaTh Ti™ MOCPEICTBOM BOCCTAHOBICHHS
+4
Ti™.
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5.7.

5.7.1.

5.7.2.

B mporiecce B kauecTBe OKHCIUTENS MOXKET HCIIOIB30BATHCS, HAIIPUMED, TPEXBAJICHTHOE
xene3o (Fe™), m B 9ToM ciyuae cucTeMa OKHCIEGHHs OyneT BbpabarthiBaTh Fe'™
nocpencTBOM okucienus Fe™,

CneuuaibHO MpeIHAa3HAYEHHbIE WJIM MOATOTOBJIEHHBIE CHCTEMBI, 000pyJA0BaHHE H
KOMIIOHEHTBI /ISl HCTIOJIL30BAHNS B JIa3€PHBIX 000raTHTEIbHBIX YCTAHOBKAX

BBOJIHOE 3AMEYAHUE

CylecTBYyIOIUE CUCTEMBI ISl 00OTaTUTENBHBIX MPOLIECCOB C MCIIOIB30BAHUEM JIa3€pOB
JIEIIATCS. Ha JIBE KaTETOPHUU: T€, B KOTOPBIX pabodell cpefoit SBISIOTCS Mapbl aTOMapHOTO
ypaHa, U Te, B KOTOPBIX paboueil cpemoil SBISAIOTCS Mapbl YPaHOBOTO COEIMHEHHSI.
OOmyMy Ha3BaHUSMH Ui TaKHX TMPOLECCOB SABISIOTCSA: MEpBasi KaTeropus - Ja3epHoe
paszeneHne W30TOMOB MO MeToAy aromapHbix mapoB (AVLIS wmmum SILVA); BTOpas
KaTeropus - MOJICKYJISIPHBIA METOJ JIa3epHOTO pazzaeneHus u3otonoB (MLIS wmu MOLIS)
M XUMHMYECKas peakiiysi IOCPeICTBOM H30MpaTEeNbHON 110 N30TOIaM Ja3epHOM aKTHUBAINH
(CRISLA). Cucremsl, o0opymoBaHHE€ ¥ KOMIIOHEHTHI JUIS YCTaHOBOK JIa3€PHOTO
oborarieHrs BKIIOYAIOT: a) YCTPOMCTBA IS TTOaYM TTapOB METaUTMUECKOTO ypaHa (Iist
n30HUpaTenbHOl  (POTOMOHU3AIMK) WM YCTPOHCTBAa JUIS TOAA4YM TApOB  YPaHOBOTO
coeauHeHHs (Ui (OTOAMCCONMALMN WIIM XUMUYECKOH akTHBaLuK); b) ycTpolicTBa A
cOopa oborameHHoro u 00eHEHHOT0 METaNIMYeCKOro ypaHa B KadecTBe "Mpoaykra' u
"XBOCTOB" B MEPBOM KaTETOPHH M YCTPONCTBA I cOOpa Pa3IOKCHHBIX HIIA BBIIICIITHX
U3 peaKkluu COCOUHEHUH B KadecTBe "mponykra" M HeoOpaOOTaHHOTO Marepuana B
KadecTBe '"XBOCTOB" BO BTOPOM KaTeropww;, C) pabodme Ia3epHbIe CUCTEMBI LIS
n30MpaTeIbHOTO BO3OYXKICHHS W30TONOB ypaHa-235; wm d) obopymoBaHume it
MOJITOTOBKHU TOJIaYM M KOHBEPCHUHU MpPOAYKTa. BcrenacTBue CioKHOCTH CIEKTPOCKOIHH
aTOMOB M COEAMHEHHMH ypaHa MOXET HOTpeOOBaThCs HCIOJIb30BaHUE JTI000W W3 psina
WUMEIOIINXCS JIA3EPHBIX TEXHOIOTHH.

[NOACHUTEJIBHOE 3AMEYAHUE

MHorue #3 KOMIIOHEHTOB, IMIEPEUUCICHHBIX B OSTOM pasjaele, BCTYyHalOT B
HETOCPEICTBEHHBIM KOHTAKT C MTapaMy METaJUIMYECKOT0 ypaHa WIH C XKUJKOCThIO, WM C
TEXHOJOTHYecKuM ra3zoM, coctosmuMm u3 UFg min cmecu u3 UFg u npyrux rasos. Bcee
MOBEPXHOCTH, KOTOpPHIE BCTYMalOT B KOHTakT c ypanoM wm UFs, moaHOCTEIO
U3TOTOBJIEHBI M3 KOPPO3HECTOMKHUX MAaTEpHaJIOB WJIU 3alUIICHBI MOKPBITUEM M3 TaKUX
MatepuasnoB. i 1enel pasnena, OTHOCSAMIETOCS K KOMITOHEHTaM OOOpYHIOBAaHHS IS
Ja3epHOTO OOOTAICHUS, MaTepHasbl, CTOMKHE K KOPPO3WH, BBI3BIBACMOH MapaMu WU
KUIKOCTSIMHU, COJEPKALIMMU METaJUIMYECKUH ypaH WIH YpPaHOBBIE CIUIABBI, BKIHOYAIOT
MOKPBITBI OKCHUAOM HTTPHUS TpaduT W TaHTAN; W MaTepHaNbl, CTOMKHE K KOPPO3WH,
BbI3bIBaeMOM UF¢, BKIIIOUAIOT Melb, HEP)KABEIOLIYIO CTalb, aIlOMHUHUMN, allOMUHUEBHIE
CIUIaBBI, HUKEJb WM CIUIaBbl, cojaepxkamniue 60% Hukens u Oonee, u croiikue k UFg
MOJTHOCTBIO (PTOPUPOBAHHBIE YTIIEBOIOPOIHEIE TOJMMEPHI.

Cucrtembl BoinnapuBanust ypana (AVLIS)

CrnenuanbHO TpeJHA3HAYECHHbIC WM IOJTOTOBJICHHBIE CHCTEMBl BBIIAPHBAHMS YpaHa,
KOTOpPBIE COJEP)KAaT BBHICOKOMOIIHBIC ITOJIOCOBBIE MIIM PACTPOBBIE 3JIEKTPOHHO-ITy4YEBEHIC
MYLIKH ¢ TIepelaBaeMOoi MOITHOCTBIO Ha MUILIEHb Oosee 2,5 kBt/cm.

Cucremsbl 1711 00pa0OTKH KHAKOMeTANIMYecKoro ypana (AVLIS)

CrnenmanbHO TIpeTHa3HAYCHHBIE WIH TTOATOTOBICHHBIC CUCTEMBI JIJIST 00paOOTKH KHIKOTO
MeTajia JJIs PAcIUIaBICHHOTO ypaHa WM YPAHOBBIX CIUIABOB, COCTOSIIHE W3 THUTICH U
OXJTKIAFOIIEr0 000y IOBAHHUS [T TUTIICH.

[NOACHUTEJIBHOE 3AMEYAHUE

Turmn v JApyrue KOMIIOHEHTBI 3TOH CHUCTEMBI, KOTOpbIE BCTYHAalOT B KOHTakKT C
paclIaBIeHHBIM YPaHOM WJIH YPaHOBBIMH CIUIABAMH, U3TOTOBIEHBI U3 KOPPO3UECTOMKHX
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5.7.3.

5.74.

5.7.5.

5.7.6.

5.7.7.

5.7.8.

U TEPMOCTOMKHX MAaTepHalIOB WIH 3aIUUIICHHBIX IOKPBITUEM U3 TaKHX MaTEpHAJIOB.
[Ipuemnemble Marepuaigbl BKIIOYAIOT TAaHTAN, MOKPBITBIM OKCHAOM HTTpHUS TIpadur,
rpaduT, TOKPHITHIA OKKCIaMU APYTHX PEIKO3EMEIbHBIX JIEMEHTOB HIIH UX CMECSIMHU.

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

CrienmasibHO TipeHa3HAuYEHHBIE WM MTOATOTOBIEHHBIE arperarsl A coopa "mpoaykra" u
"XBOCTOB" METAIUTMYECKOTO YpaHa B )KUIKOH UM TBEPAOH Qopme.

[HOACHUTEJIBHOE 3AMEYAHUE

KoMnoHeHTsl 3THX arperatoB M3rOTOBIEHBI W3 MaTepUAIOB, CTOMKMX K HArpeBy M
KOPpO3UM, BBI3BIBAEMOM IapaMH METAJUIMYECKOTO YpaHa WM JKUAKOCTBIO, WIH
3aLIUILIEHbl TTOKPBHITHEM U3 TAKUX MAaTepHaloB (TaKUX, KaK ITOKPHITHIM OKCHUAOM HTTPHUS
rpadUT WIM TaHTalI) U MOTYT BKIIOYaTh B ceOsi TpyOONpPOBOABI, KJIalaHbI, MITyIEpa,
"xeno0a", BBOIBI, TEIUIOOOMEHHHKH M KOJUIGKTOPHBIE IUIACTHHBI IJISi MAarHUTHOTO,
3JIEKTPOCTATUYECKOTO WIIM APYTUX METONOB Pa3feIICHHUs.

Koxyxu pasneanreabHoro MmoayJsi (AVLIS)

CrenmanbHO  NpenHa3sHAYCHHbIE WM IIOATOTOBJICHHBIC — LWJIMHAPUYECKUE U
IOPSMOYTOJIbHBIE KaMepbl AJIs IOMEIICHHS B HUX HCTOYHUKA HApOB METAJUIMYECKOTO
ypaHa, 3JIeKTPOHHO-JIy4eBO MyIIKH U KOJIJIEKTOPOB "mpoaykTa" u "XBoCTOB".

I[MTOACHUTEJIBHOE 3AMEYAHUE

OTH KOXKYXH MMEIOT MHOXKECTBO BXOJHBIX OTBEPCTHU Ui MOJAYU DICKTPOITUTAHUS U
BOJbI, OKHA JIA JIa3€PHBIX IIYYKOB, COGI[I/IHGHI/Iﬁ BaKyYyYMHBIX HACOCOB, a TakKXe€ IJIA
JIMAaTHOCTUKA W KOHTPOJII KOHTPOJBHO-U3MEPUTEIBHBIX TpuOOopoB. OHH UMEIOT
MPUCTIOCOOJICHNST ISl OTKPBITHS W 3aKPBITHSA, 4YTOOBI 00ECIeUnTh O0O0CTyKHBaHHE
BHYTPCHHUX KOMIIOHCHTOB.

CBepx3ByKoOBbIe pacmiupuTeabHbIe comia (MLIS)

CrnenmanbHO MpeaHa3HauYeHHBIC WK MTOATOTOBIICHHBIE CBEPX3BYKOBBIE PACITUPHUTEILHBIC
comma mus oxnaxnaenus cmeceit UFg m mHecymero raza go 150 K wiam Hmke u
koppo3zuecroiikue k UFg.

Konnextopsl npoaykra naTugropucroro ypana (MLIS)

CHe]_[I/IaJIbHO MpEAHA3HAYCHHBIC HJIM IMOATOTOBJICHHBIC KOJUICKTOPBI TBEPAOTO IPOAYKTaA
matudtopucroro ypana (UFs), cocrosimme w3 ¢GuibTpa, KOUIEKTOPOB YAApHOTO WIIH
IIAKJIOHHOTO THITA WM MX COUeTaHui U Koppo3uectoiikue k cpene UFs/UFs.

Kommnpeccopsl UF¢/Hecymero raza (MLIS)

CrneuuanbHO MpeAHa3HAYCHHbBIE WM MOATOTOBIEHHBbIE KoMmmpeccopsl ans cMmeced UFg u
Hecyllero rasza Juisl JiudtelnbHoM skcimyatanuu B cpeae UFs. KommoneHThl 3THX
KOMIIPECCOPOB, KOTOPHLIE BCTYIIAIOT B KOHTAKT C HECYHNIUM TIa30oM, HU3IrOTOBJICHBI H3
kopposuectoitkux Kk UFs MaTepuanoB miy 3aiuIIeHbl TOKPBITUEM U3 TAKUX MaTEPHAIIOB.

YnjorHenus Bpamauuxcs saaos (MLIS)

CrnenmanbHO TIpeIHA3HAYCHHBIE WM TIOATOTOBJICHHBIC VIUIOTHEHHS BPANIAIONTUXCS
BaJIOB, YCTAHOBJIEHHBIC HA CTOPOHE MOJa4M U Ha CTOPOHE BBIXOJA JJIA YIUIOTHEHUsI Baja,
COEIUHSIONIETO POTOP KOMIIpEccopa ¢ MPUBOIHBIM JABHUTATENIEM, C TEM YTOOBI 00eCTIeYnTh
HAIeKHYIO TepMETH3aIUI0, MPEAOTBPALIAIONIYI0 BBIXOJ TEXHOJOTHYECKOIO Ta3a WM
HaTEKaHWE BO3[yXa WIHM YIUIOTHSIOLIETO Ta3a BO BHYTPEHHIOIO KaMepy KOMIIpeccopa,
koTopas 3anonaeHa cmecbio UFq 1 Hecymero rasa.
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5.7.9.

5.7.10.

5.7.11.

5.7.12.

Cucrems! ¢propupoBanns (MLIS)

CrienianbHO TpeHa3HAYEHHbBIC WM TOJTrOTOBIICHHBIC cUcTeMbl st hropupoBanust UFs
(B TBepmomM coctosiuun) B UF¢ (Ta3).

[TOACHUTEJIBHOE 3AMEYAHUE

OTH cHCTeMBI MpeaHa3HadeHbl sl GTopupoBanus codpanHoro mopomka UFs B UFg B
[EJSIX MOCIeAYIONEero coopa B KOHTEHHepax MpoAyKTa Wid I moaadu B 010k MLIS
UL JONOJHUTENBHOro oOoramenus. [lpu mnpuMEHEHHMH OAHOTO TIOAXOAA peaKuus
(hropupoBaHUs MOKET OBITH 3aBEpIlieHa B MpeeiaX CHCTEMBI pa3/IelIeHNs] H30TOIOB, Te
UIET peakIus M HEMOCPEACTBEHHOE W3BJICUCHHE W3 KOJUIEKTOpoB 'mpoxaykra". Ilpu
OpUMEHEHUH Jpyroro noaxona mopomok UFs MoxkeT ObITh H3BIeUeH/epeMelleH H3
KOJJIEKTOPOB  "mpoaykTa" B TOAXONANIMA peakTop (Hampumep, peakTop C
TICEBAOOKIKCHHBIM CJIOEM KaTajlu3aTopa, TeNUKOWAANBbHBIA peakTop WM KapoBas
OamrHs) B mensax ¢rTopupoBaHus. B oboux ciydasx MCHOIB3yeTcs 00OpyIOBaHHE IS
XpaHeHus 1 nepeHoca gropa (WK IpyTrux NpueMiIeMbIX GTOPUPYIOIINX PEareHTOB) U IS
coopa u mepenoca UFg.

Macc-cnekrpomeTpbl/ucTouHuku noHoB UFq (MLIS)

CriennaibHO TIpeTHa3HAYEHHBIC WITU MOJITOTOBIICHHBIE MAarHUTHBIE WM KBaJIPYTIOJIBHEIE
MacC-CIEKTPOMETPHI, CIIOCOOHBIC TIPONU3BOIUTE MPSIMON 0TOOp TIPOO IMoJaBacMO MacCHI,
"mpoaykra" win "XBOcTOB" U3 ra3oBbiX moTokoB UFs u o0namaromime mojiHbiM HaOOpOM
CIICYFOIUX XapaKTePUCTHUK:

1. yIenbHasl pa3pelaronias CriocoOHOCTh o Macce cBbiiie 320;

2. coacpiKaT MCTOYHHUKHU HOHOB, HU3IOTOBJICHHBIC K3 HHUXpOMAa HJIW MOHCIA WU
3alIUIIICHHBIC ITOKPBITUEM U3 HUX, UJIU HUKCIIMPOBAHHBIC,

3. coJiepKaT NOHHU3AIIMOHHBIC UCTOYHUKH ¢ OOMOAPAUPOBKOM JICKTPOHAMU;
4. COZEPKAT KOJUIEKTOPHYIO CUCTEMY, TIPUTOTHYIO JJISl H30TOITHOTO aHAIIN3a.
CucreMbl mogayu/cucremMbl 0oTBoAA ""mpoaykra' u "xBocToB" (MLIS)

CHeHI/IaJ'IBHO MMpE€AHA3HAYCHHBIC HJIM IOATOTOBJICHHBIC TEXHOJOIMYECKHUE CUCTEMBI WA
O60py,E[OBaHI/I€ JJIAA 000raTUTEILHBIX YCTaHOBOK, U3TOTOBJICHHBIC M3 KOppOBHCCTOﬁKHX K
UF6 MaTepuaioB, WJIN 3aUIICHHBIX TOKPBITUCM M3 TAKUX MAaTCPUAJTIOB, BKIIFOUAOIIHC:

a) MUTAIOIINAE aBTOKJIABHI, MIEYU WIM CUCTEMBI, UCTONb3yeMble it nofgaun UFg mos
rporiecca 00oTaIIeHHS;

b) JnecyonmuMaTopsl (MM XOJOJHBIE JIOBYIIKH), WCIONB3yeMble IS BBIBEICHUS
narpetoro UF¢ u3 mporiecca oboraiieHus 1is IOCIeIyOIIero MepPeMEIIeHNU;

c) CTaHIMM OTBEP)KICHUS WIN COKWXKEHUs, UcHojib3yemble ais BeiBeaeHust UFq u3
mpoiiecca oborareHus myteM cxkatus u nepesojga UFg B KUIKYIO WM TBEPIYIO
hopmy;

d) CTaHIMHU "mpoaykra" miM "XBOcTOB", Hcnosnb3yeMble ans nepemenieHust UFq B
KOHTEHUHEPBHL.

Cucremsl otaesenusi UFg ot Hecymero raza (MLIS)

CrenuanbHo TpeqHa3sHauYeHHbIE WM TOATOTOBJIEHHbBIE TEXHOJOTHYECKHE CHUCTEMBI IS
otaenenusi UF¢ ot Hecymero raza. Hecymm ra3oM MOXeT OBITh a30T, aproH WK APYTOi
ras.
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5.7.13.

5.8.

5.8.1.

5.8.2.

5.8.3.

[HOACHUTEJIbHOE 3AMEYAHUE
OTH cHCTEMBI MOTYT BKIIIOYaTh TaKOe 000pyI0BaHNE, KaK:

a) KpHUOTEHHBIE TEIUIOOOMEHHUKH WM KPHUOCENapaTophl, CIOCOOHBIE CO3/aBaTh
temriepatyphl -120°C unm MeHee, niu

b) OJIOKM KPHUOTEHHOTO OXJIAXACHH, CIIOCOOHBIE CO37aBaTh TEMIIEPATypPhl
-120°C unu MeHee, W

C) xoJnoauble JIoBymKH UFg, crtocoOHbIe co3maBath TeMirepaTypsl -20°C mim MeHee.
JlazepHuble cuctemsbl (AVLIS, MLIS u CRISLA)

.Ha36pLI WJIK JIa3CPHBIC CUCTEMbI, CIICHUAJIBHO NPCAHA3ZHAYCHHBIC WJIN MOATOTOBJICHHBIC
AJId pa3aciiCHuA U30TOIIOB ypaHa.

[NTOACHUTEJIBHOE 3AMEYAHUE

Jlazepnas cucrema mporecca AVLIS 00BIYHO COCTOUT M3 IBYX J1a3€pOB: JIazepa Ha mapax
MeaM U Jlazepa Ha KpacuTensax. JlazepHas cucrema ans MLIS o6bsI9HO cocToHT M3 J1aszepa,
paboratomero Ha CO, WM SKCUMEPHOTO J1a3epa ¥ MHOTOXOJ0BOH ONTHYECKOH SUEeHKH
BpaIAIONIMMHUCS 3epKajaMH Ha 00euX cTopoHax. /[ ma3epoB win Ja3epHBIX CHCTEM MPH
0boux mporeccax Tpedyercs CTadMIM3aTOp CIEKTPOBOM YacTOTHI I PabOTHI B TEUCHHE
JUITUTENBHBIX IEPHOIOB BPEMEHHU.

Crnenua/jbHO NpeIHA3HAYEHHbIE WM MOATOTOBJIEHHBbIE CHCTeMBbI, 000py10BaHHE U
KOMIIOHEHTBI /ISl HCTI0JIb30BAHMSI HA 000TaTHTEIbHBIX YCTAHOBKAX C MJIa3MEeHHBIM
pasaesieHHEM

BBOJIHOE 3AMEYAHUE

[Tpu nporecce MIa3MEHHOTO pa3/eNieHUs I1a3Ma, COCTOSIIAs U3 HOHOB ypaHa, IPOXOAUT
Yepe3 2NEKTPHUECKOE MONe, HACTPOSHHOE HA YacTOTy MOHHOTO pesoHanca U™, ¢ TeM
4TOOBl OHM B TIEPBYIO OdYepelb MMOTJIOIAIN SHEPTUI0 M YBEIWYHMBAJICS JUAMETP HUX
mronopoodpasHpix opbur. MoHBI ¢ mHpoxokaeHHeM Mo OoNbIIeMy JHaMETpy
3aXBATHIBAIOTCA JUIA 0Opa3oBaHMs HpoAykTa, oboramennoro U’ Ilnasma, kotopas
o0pa30BaHa MOCPEICTBOM HOHHM3AIMN YPAHOBOTO T1apa, COACPIKUTCS B BAKyYMHOU Kamepe
C MAarHUTHBIM IIOJIEM BBICOKOM HAaIpsDKEHHOCTH, OOpa30BaHHBIM C  MOMOIIBIO
CBEpPXIpOBOIAIEr0o MarHuTa. OCHOBHBIC TEXHOJOTMYECKHE CHCTEMBI Ipolecca
BKJIIOYAIOT CHUCTEMY TCHEpallid YPaHOBOW IIIa3Mbl, pa3/eNUTENbHBII MOIYJIb CO
CBEPXIPOBOIAIINM MarHUTOM M CHCTEMBI U3BJEUEHUS MeTaia i coopa "mpoaykra" u
"XBOCTOB".

MHKpOBOJIHOBLIe HUCTOYHMKHU IHEPIUU U AaHTCHHBI

CHe]_[I/IaJIbHO NMpE€AHAa3HAUYCHHBIC WJIM TOATOTOBJICHHBIE MHUKPOBOJHOBBIC HNCTOYHUKH
SHEPTHH W aHTEHHBI [T TeHEepallii WM YCKOPEHUS HOHOB W 00JaatoNiye CleayoIIMH
xapaktepuctukamu: 4actota Bbime 30T u cpenHsisi BBIXOJHAS MOIIHOCThH JJis
reHepanuu HoHOB 6osee 50 kBT.

CoseHouabl 1151 BO30YKAeHUsI HOHOB

CrenmanbHO IpeAHa3HAUYCHHbIE WM IOATOTOBICHHbIE COJICHOUABI ATl PAJHO4acTOTHOTO
BO30YKICHUS MOHOB B jauamna3oHe yactor Oonee 100 k[l u crocoOHBIE paboTaTh mpH
cpenHeit MmomHocTu Oonee 40 kBT.

Cucrembl resepanuu ypaHOBOﬁ IJ1a3Mbl

CHeI_[I/IaJIbHO MMPpEAHA3HAYCHHBIC HWJIM MOATOTOBJICHHBIC CHUCTEMBI TI'CHCpALlUN ypaHOBOﬁ
IJ1a3Mbl, KOTOPBIE MOTYT COACPKATH BbLICOKOMOIIHBIC TIOJIOCOBLIC HWIIM PaCTPOBBIC
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5.8.4.

5.8.5.

5.8.6.

5.9.

JJIEKTPOHHO-IYYEBbIE TYIIKM C [E€pPeJaBaeMoil MOIMHOCTRIO Ha MHMIIEHb OoJjee
2,5 xBt/cm.

CucTeMblI JJ151 00pPadOTKH KUAKOMETAJJIMYECKOT0 ypaHa

CrnenmanbHO TIpeTHAa3HAYCHHBIE WJIH TTOATOTOBICHHBIC CUCTEMBI 1T 00paOOTKH KHIKOTO
MeTajia JJis PacIUIaBICHHOTO ypaHa WM YPAHOBBIX CIIABOB, COCTOSINHE U3 THUTICH U
OXJTKAAFOIIEro 000pYyIOBaHHS IS TUTIICH.

[HOACHUTEJIBHOE 3AMEYAHUE

Turmu v JApyrue KOMIIOHEHTBI O3TOM CUCTEMBI, KOTOpbIE BCTYIAalOT B KOHTaKT C
paclaBIeHHBIM yPaHOM WJIH YPaHOBBIMH CIUIABAMH, U3TOTOBIEHBI U3 KOPPO3UECTOMKUX
U TEPMOCTOMKHMX MATE€pHAIOB WM 3allUINCHBl IMOKPBITHEM M3 TAKUX MAaTepHalloB.
[Ipuemnemble Marepuaiabl BKIIOYAIOT TAaHTAN, MOKPBITBIM OKCHIOM HTTpHUS TIpadur,
rpaduT, TOKPHITHIA OKKCIaMU APYTHX PEIKO3eMEIbHBIX JIEMEHTOB HIIH UX CMECSIMHU.

Arperatsbl 1Jis1 coopa "mpoaykTa' u '"XBOCTOB' MeTaLIMYeCKOro ypaHa

CriennanibHO TpeHa3HAuYEHHBIE WM MTOATOTOBJIEHHBIE arperarsl A coopa "npoaykra" u
"XBOCTOB" JUIS METAJNIMYECKOTO ypaHa B TBepAod ¢opme. DTH arperarbl ais cOopa
M3TOTOBJIEHBl M3 MaTE€pPHUajoOB, CTOMKUX K HarpeBy M KOPPO3MHM, BBI3bIBAEMOHN NapaMu
METaJTMYECKOT0 YpaHa, TaKuX, KaK rpauT, TOKPHITHI OKCHIOM HTTpPHUS, WIH TaHTAI,
WJIH 3alUILEHB] MOKPHITUEM U3 TAKUX MaTepUaIOB.

Koxyxu pa3aeiuTeJIbHOr0 MOTYJIst

Hunuaapuyeckue KaMmepbl, CIEHalbHO TpeJHa3HAadeHHbIE WM TOATOTOBJICHHbIE IS
UCIIOJIb30BaHMSI Ha OOOTATHTENBHBIX YCTAaHOBKaxX C IUIa3MEHHBIM pa3leleHHeM, s
IOMEIEHUsT B HUX HMCTOYHMKA YPAHOBOW IJIa3Mbl, JHEPreTHYECKOIO COJCHOMIA
PaArovacToOThl U KOJJIEKTOPOB "mipoaykTa" U "XBOCTOB".

[NTOACHUTEJIBHOE 3AMEYAHUE

OTH KOXYXH HMEIT MHOXXECTBO BXOTHBIX OTBEPCTHH IS TOJAYM DIIEKTPOIHUTAHUS,
coequHeHn aU(PY3MOHHBIX HACOCOB, a TaKXKEe JUIS JUATHOCTUKA U KOHTPOJIS
KOHTPOJIbHO-U3MEPUTEIBHBIX MPUOOPOB. OHM MMEIOT MPUCIIOCOOJICHUS IJ1 OTKPBITHS H
3aKpBITHS, YTOOBI 00ECTIEYNTh 00CITY)KUBaHNE BHYTPEHHUX KOMIIOHEHTOB U M3TOTOBJICHEI
13 COOTBETCTBYIOIINX HEMArHUTHBIX MAaT€pUaOB, TAKUX, KaK HEPKABEIOLIAs CTAlb.

CnenuajabHO NnpeaHas’Ha4Y€HHbIC WJIH NMOATOTOBJCHHbLIC CHUCTEMBI, 060pyn03a}me H
KOMITIOHCHTBI AJI HCIIOJIB30BaHUA HA YCTAHOBKAX 3JICKTPOMArHMTHOI'O oﬁoramemm

BBOJAHOE 3AMEYAHUE

IIpu >IEKTPOMAarHUTHOM IMIPOLIECCE HOHBI METAUIMYECKOr0 YpaHa, IOJIydYECHHBIE
MOCPEICTBOM MOHM3AIMK MUTAaroIero marepuana u3 coiei (06sraHo UCly), yckopsroTes
U OPOXOIAT 4Yepe3 MAarHUTHOE I0Je, KOTOPOE 3acTaBiIsieT MOHBI Pa3IMYHBIX H30TOIOB
OPOXOOUTh 1O  pPa3jIM4HbIM  HampaBiaeHUsAM.  OCHOBHBIMH  KOMIIOHEHTaMH
ANIEKTPOMAarHUTHOTO HM30TOIHOTO cemaparopa SBISIOTCS: MarHHTHOE TOJie  JUIst
OTKJIOHCHHMSI/pa3ieNieH!sl U30TONOB MOHHOTO Iy4YKa, HCTOYHHWKAa MOHOB C €0 CHCTEMOM
YCKOPEHUSI, U CUCTEMbI cOOpa OTAETICHHBIX HOHOB. BerioMoraTenbHble CUCTEMBI AJIS1 3TOTO
mpolecca  BKIIOYAIOT  CHCTEMY  CHAOXXEHUS  MArHUTHOW  DHEPrUeH, CHUCTEMBI
BBICOKOBOJIFTHOTO THUTAaHUS HMCTOYHHKA HOHOB, BaKyyMHYI0 CHUCTEMY W OOIIMpHBIE
CHUCTEMBl ~ XHMHYECKOW  0OpabOTKM 1T ~ BOCCTAHOBJECHHS  TPOAYKTa U
OYHCTKHU/pEreHepauy KOMIIOHEHTOB.
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5.9.1.

5.9.2.

5.9.3.

DJIeKTPOMArHUTHBIE CeNapaTopbl H30TONOB

BHCKTpOMaFHHTHBIC cermapaTtopbl HM30TOIIOB, CIICOHUAJIBHO IPCIHA3HAYCHHBIC WA
MMOATOTOBJICHHBIC IJIA pa3ACICHUA M30TOIIOB ypaHa, U 06Op}IIIOBaHI/Ie N KOMIIOHCHTBI IJIsA
9TOI'0, BKJIFOYas:

a) HcrouHnKy HOHOB

CriermanbHO  TNpeIHAa3HAYEHHbIE WM [OATOTOBJIGHHBIE  OTHENbHBIE WM
MHOTOUYUCIIEHHBIE HCTOYHUKHM HOHOB ypaHa, COCTOAILIME M3 HCTOYHMKA Iapa,
WOHU3aTOpPa W YCKOPHUTEN ITyyKa, M3TOTOBICHHBIE M3 COOTBETCTBYIOIIMX
MaTepHajloB, TaKuX, Kak rpaduT, HEp)KaBEIOIasl CTajlb WM Melb, U CIIOCOOHBIX
obecreunBaTh 00N TOK B my4ke HOHOB 50 MA miu OoJee.

b)  KomiexTopsl HOHOB

KonnextopHble MIacTHHBI, UMEIOIINE ABE WK Ooyiee IIENH U Ta3a, CIEHHaIbHO
MpeIHA3HAYCHHBIC HITH TIOJrOTOBIIEHHBIE JJIs cOOpa MyYKOB MOHOB 00OTaIlIEHHOTO
n OOEJHEHHOTO ypaHa WM H3TOTOBJICHHBIE M3 COOTBETCTBYIOIIMX MAaTEpHAJIOB,
TaKWX, Kak TpaduT WIH HEPIKABEIOIIAs CTalb.

c) BakyymHabIe KOXKYXH

CrieruanbHO TIpeHa3HAYEHHBIE WU TIOATOTOBIICHHBIC BaKyyMHBIE KOXKYXHU IS
DJIEKTPOMArHUTHBIX CENapaTopoB ypaHa, M3TOTOBJICHHBIE W3 COOTBETCTBYIOIIHMX
HEMAarHUTHBIX MaTE€PUANIOB, TAKUX, KaK HEP>KaBEIOIIas CTallb, U MPEAHA3HAUCHHbBIC
1t pabotel ipu nasiernu 0,1 [la nnm HuKe.

[NOACHUTEJIBHOE 3AMEYAHUE

OTU KOXKYXHM CHEIHMATbHO NPEAHA3HAYCHBI JUIsl IOMEUICHUS B HUX WCTOYHHKOB
WOHOB, KOJUICKTOPHBIX TUIACTMH W BOJOOXJIKIAEMBIX BKIAJBIINICH U HUMEIOT
MIPUCTIOCOOJICHUS IS coennHeHnH MU y3MOHHBIX HACOCOB M IPUCIIOCOOICHUS
IJIA OTKPBITHA U 3aKPBITHA B LHCIIAX U3BJICYCHUA U 3aMCHBI O9TUX KOMIIOHCHTOB.

d) MarHuTHbI€ MOTIOCHBIE HAKOHEYHUKU

CriernanibHO TIpefHa3HauYeHHBIE WM TIOATOTOBJICHHBIE MarHWTHBIE ITOJIFOCHBIE
HAaKOHCYHUKH, UMCIOIIUE IuaMeTp Oosiee 2 M, HCIIOJIb3YeMbIe Jisi 00SCIeUeHUs
MTOCTOSTHHOTO MarHUTHOTO TTOJISI B 3JIEKTPOMArHUTHOM CETMapaTope U30TOIMOB U JIJIS
MEPEeHOCa MAarHUTHOTO TTOJISI MEX/y PACIIONOKEHHBIMH PSIIOM CelapaTopamMu.

BbICOKOBOJIbTHBbIE HCTOYHHKH MUTAHMS

CriennabHO TIpeHAa3HAYCHHBIE WM IOATOTOBJICHHBIE BBICOKOBOJIBTHBIE HWCTOYHHKH
MATAHUSA JUISI WCTOYHHUKOB HMOHOB, OOJaJafoliue TOJHBIM HA00pOM  CISHYIOINX
XapaKTEPUCTUK: MOTYT paboTaTh B HENPEPHIBHOM PEXUME, BBIXOJHOE HAIMPSHKCHUE
20 000 B mim Gomnee, BEIXOMHOM TOK 1 A iy Oojee W cTaOMIM3aIlKsl HANPSHKSHHUST MEHee
0,01% B TeueHue 8 yacos.

W CcTOYHNMKYM MUTAHUA 3JIEKTPOMAaruuToB

CrienManbHO TpPEAHA3HAYCHHBIC WJIM TMOATOTOBJICHHBIC MOIIHBIC WCTOYHUKH MUTAHUS
MMOCTOSIHHOI'O TOKa JUIS 3JICKTPOMArHUTOB, O0JIAJarOIINe MMOJHBIM HAaOOpOM CIIEIYFOIINX
XapaKTepUCTUK: BBIXOJHOH TOK B HempepblBHOM pexume 500 A wnm Gomee mpu
Hanpsbkeann 100 B unm Oonee, mpu cTabwim3anuy MO TOKY WIA HANPSHKEHUIO MEHEe
0,01% B TeueHue 8 yacos.
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YcraHoBKHM [Jisi TPOM3BOACTBA TSKEJOH BOAbI, JeiiTepusi U JAeliTepueBbIX
coelMHeHHUii U 00opynoBaHuUe, CHeNHAJbHO NPeJHA3HAYEHHOe UJIU NOATr0TOBJICHHOE
AJ15 3TOr0

BBOJAHOE 3AMEYAHUE

TspKenyro BOAY MOXHO TPOM3BOJAUTH, HMCIONB3Ys pas3id4HbIe Mpolecchl. OHAKO
KOMMEPUYECKH BBITOJTHBIMH SBIISIFOTCS JBa MpOIIecca: MpoIecC U30TOMHOI0 0OMEHa BOBI
u cepoBozopoaa (tporecc GS) U mporecc H30TOIMHOTO 0OMEHa aMMHUaKa B BOJOPO/a.

[Ipouecc GS ocHOBaH Ha OOMEHE BOJOPOJIa U IEHTEpHUs MEXKIy BOJOH U CEPOBOIOPOIOM
B CUCTEME KOJIOHH, KOTOPBIE SKCIUTYaTHUPYIOTCSl C XOJIOAHOM BEepXHEW CeKIMel U ropsayen
HUXKHEH cekiueil. Bona TedeT BHU3 MO KOJIOHHAM, B TO BpeMs KaK CEPOBOJOPOAHBIN Ta3
[MUPKYJIMPYET OT JHA K BEpIIMHE KOJNOHH. /{15 CONEHCTBUS CMEIIMBAHUIO Ta3a U BOJIBI
WCTIOJB3YETCA DSl ABIpYATHIX JOTKOB. [leiiTepmii mepememniaercs B BOAY NPH HHU3KUX
TeMIepaTypax ¥ B CEPOBOJOPOJ IPH BBHICOKHX TeMmmepaTypax. O0oraieHHbIe JeHTeprueM
ra3 wivd BojJa YAAISIOTCS W3 KOJOHH IEPBOM CTYIICHU HA CTHIKE TOPSYMX M XOJOJHBIX
CEKIMH, U Mpollecc MOBTOPSETCA B KOJIOHHAX clieyroiiei crynenu. [IpoaykT nocnenHen
(da3bl - Boma, oboramieHHas aerrtepueM a0 30%, HampaBisSeTcs B JAUCTHILISIHOHHYIO
YCTAHOBKY MJIs MPOU3BOJACTBA PEAKTOPHO-YUCTOU TsDKENIONW BOAbl, T.e. 99,75% oxucu
JIenTepus.

B mponecce oOMeHa MeXAy aMMHAaKOM W BOJOPOIOM MOXKHO M3BIIEKaTh IEHTEepHil U3
CHHTE3-Ta3a IIOCPEICTBOM KOHTAKTa C KHIKUM aMMHAKOM B MIPUCYTCTBUM KaTajlu3aTopa.
CunTe3-Ta3 nojgaercss B OOMEHHbIE KOJOHHBI M 3aTe€M B aMMHUAYHBII KOHBepTep. BHyTpH
KOJIOHH ra3 MOAHMUMAETCS OT JHA K BEpIIMHE, B TO BpeMs KaK >KUAKHH aMMHaK Te4eT OT
BEpLIMHBI KO IHY. JlelTepuil B CHHTE3-Ta3e JMIIAETCs BOLOPOJA M KOHLEHTPHUPYETCS B
aMMHake. AMMHAK MOCTyHaeT 3aTeéM B YCTaHOBKY /Ui KpPeKMHTa aMMHaka Ha JHe
KOJIOHHBI, TOTJa Kak Ta3 coOupaeTcs B aMMHayHOM KOHBepTepe Ha BepinHe. Ha
NOCHEAYIOIMX  CTYHEHSAX HPOMCXOAWT  JajbHelImee oOorameHue, W IIyTeM
OKOHYATeJIbHON AMCTHUIALUHN IPOU3BOAUTCS PEAKTOPHO-uUCTas TspKenas Bopa. Ilomaua
CHHTE3-Ta3a MOXKET ObITh 0OecrieyeHa aMMHaqyHON yCTaHOBKOM, KOTOPAasi B CBOIO O4epeb
MOXeT OBITh COOPYEHA BMECTE C YCTaHOBKOH Ul IPOU3BOACTBA TSKEIOH BOABI ITyTEM
M30TOIHOro 0OMEHa aMMMaka U Bojopoaa. B mporecce aMMuauHO-BOJOPOAHOrO 0OMEHa
B KayecTBE MCTOYHHKA HCXOJHOTO JEHTEepHs MOXKET TaKkKe HCIONIb30BaThCA OOBIYHAS
BOJIA.

MHorue npeaMeTsl KII0YeBOro 000pyA0BaHUs Al YCTAHOBOK MO MPOU3BOJCTBY TAKEION
BOJIbI, MCHOJIB3YIOIUX mponeccel GS WM aMMHAayHO-BOJAOPOAHOTO OOMEHa, LIMPOKO
pacipocTpaHeHbl B HEKOTOPBIX OTpaciiX HEePTEXUMHUYECKOH IPOMBIIUICHHOCTH.
Oco0eHHO 3TO KacaeTcsi HeOOJBIINX YCTaHOBOK, MCHOIB3yromuX mporecc GS. OxHako
HEMHOTHE TpeaMeThl 000pYyIOBaHUs SABISAIOTCA CTaHAapTHBIMU. [Ipoueccer GS u
aMMHaYHO-BOJOPOAHOTO  OoOMeHa  TpeOyroT  o0paboTKM  OONBIIMX  KOJHYECTB
BOCIUTAMEHSIFOIIIUXCS, KOPPO3UOHHBIX M TOKCHYHBIX JKHIKOCTEH TpPH MOBBILICHHOM
napneHud. COOTBETCTBEHHO MpH pa3paboTKe CTaHAAPTOB IO IPOSKTHPOBAHUIO U
SKCIUTyaTallly Uil YCTaHOBOK M O0OPYIOBAaHUS, UCIIONB3YIOIINX 3TH MPOLECCHI, CIEAYET
yAenATh 00JbIIOE BHUMAaHUE 0J00pY MAaTepUaIOB U UX XapaKTEPUCTUKAM C Te€M, 4TOOBI
o0ecneunTs JUIMTEIbHBIN CPOK CIyKObI MpPH COXpaHEHHH BBICOKON O€30macHOCTH |
HagexxHoctd. OmpeneneHue  MacmTaboB  OOyCIIOBIMBAeTCS  TJIaBHBIM — 00pa3oM
COOOpaKECHUSAMH DKOHOMHKH M HeoOXomuMocTH. TakuM oOpa3om, OojbImas dYacTh
NpeAMETOB 000PYAOBAaHHS U3TOTOBIISETCS] B COOTBETCTBHHU C TPEOOBAHHUAMH 3aKa3UHKa.

Hakonen, ciaemyer ormMeTuTh, 4TO Kak B mpouecce GS, Tak M B IIpolecce aMMUAdyHO-
BOJIOPOJHOTO OOMeHa, TpeAMEeTHl O0OpYAOBaHUS, KOTOpBIE IO OTACIBHOCTH HE
MpeJHa3Ha4YeHbl WIM TOATOTOBIEHBI CIELNUAIBHO I MPOM3BOJCTBA TSXKEION BOABI,
MOT'YT COOMpPAThCsl B CUCTEMBI, CIIENUAIBHO NPEeIHa3HAYCHHBIEC WIH NTOJTOTOBICHHBIE AJIS
MIPOU3BOACTBA TsXKeNoW Boabl. IlpuMepamu Takux CHUCTEM, NPHUMEHAEMBIX B 00OWX
mpoleccax, ABIAIOTCA CHCTEMa KaTaIMTHYECKOTO KPEKHHTa, WCHOJb3yeMasl B Ipolecce
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6.1.

6.2.

6.3.

6.4.

6.5.

o0MeHa aMMMaKa U BOJOPOAA, U TUCTUIUISLIMOHHbBIE CUCTEMBI, HCIIOIb3yEMBbIE B IIPOIIECCE
OKOHYATEJIbHON KOHUEHTPALMH TSDKEJIOW BOJBI, AOBOJALIEH €€ O YPOBHS PEaKTOPHO-
YUCTOM.

IIpeamersl 060pyIOBaHMs, KOTOPbIE CICIHUATLHO TPEAHAZHAUCHBI WM IMOATOTOBJICHBI
JUTSL TPOM3BOJICTBA TSHKEITION BOJIBI MyTEM HCIOIB30BAHMUS JTMOO Mpoliecca 0OMEHa BOJBI U
cepoBoiopoIa, 10O Tporiecca 0OMeHa aMMHAaKa ¥ BOJIOPOJIa, BKIFOYAIOT:

Bopo-cepoBonopoanbie 00MeHHbIE KOJIOHHBI

OOMeHHBIE KOJOHHBI, H3TOTABIMBAEMble M3 MEJIKO3CPHUCTOW YITIEPOOUCTON CTalu
(manpumep, ASTM A516), muamerpom ot 6 M (20 dyToB) m0 9 M (30 pyTOB), KOTOpPEIE
MOTYT SKCIUTyaTHpOBaThCSl TpU AaBleHWW cBbie win paBHoM 2 MIla (300 ¢yHT/KB.
IIOMM) W HMMEIT KOPPO3HMOHHBIA JONycK B 6 MM i Oojblle, CIEHUaTIbHO
IpPEIHAa3HAYEeHbl WM IOATOTOBICHBI [UIL IPOU3BOJACTBA TSDKEJNOM BOIBI IIyTEM
WCIIOJIB30BaHMS MIPOIIecca U30TOMMHOTO 0OMEHa BOJIBI M CEPOBOOPOIA.

I'azoayBKH M KOMIIPecCOPbI

OnnoctyneHvarele, MamoHamopueie (T.e. 0,2 MIla wmm 30 GyHT/KB. m10iim)
HEHTPOOEKHBIC Ta30JyBKH WJIM KOMIPECCOPHI I IUPKYJSIIUKA CEPOBOJOPOTHOTO ras3a
(r.e. rTaza, comepxamero Oomee 70% H,S), cmenmanbHO TpeqHAa3HAUEHHBIE WIIH
MMOATOTOBIIEHHBIE IS TPOM3BOJCTBA TSDKEJIOW BOXBI IyTeM HCIIOIB30BAHUS IIpolecca
oOMeHa BOJBl M CEpPOBOAOPOJA. OTH Ta30QyBKHM WM KOMIIPECCOPHI HMEIOT
IPOM3BOAUTENLHOCT, MPEBHIAIONYI0 HIX paBHYI0 56 m'/c. (120 000 SCFM) mnpu
3KCIUTyaTaluu IoJ  JIaBJICHHUEM, MPEBBILLAIOLIUAM WA PaBHBIM 1,8 MIla
(260 ¢yHT/KB. MIOWM) HAa BXOHE, M CHA0XKEHBI CalbHUKAMHU, YCTOWYHBBIMH K
BoznercTBuio H,S.

AMMHIAYHO-BOOPOIAHbIE 00MEHHbIE KOJTOHHBI

AMMHIaYHO-BOIOPOJHBIE OOMEHHBIE KOJIOHHBI BBICOTOM Ooylee wid paBHOW 35 M
(114,3 pyroB) mmamerpom ot 1,5 M (4,9 ¢pyroB) a0 2,5 m (8,2 PyTOB), KOTOpBIE MOTYT
SKCILUTYaTHPOBAThCS TOJ JaBiieHHeM, mpeBbimarommmM 15 Mlla (2225 dhyHT/KB. moiim),
CIELUAIFHO IPeAHAa3HAuYEHHbIE WK IOATOTOBJICHHbIEC IJIS1 IPOU3BOJICTBA TSKEIOH BOABI
MyTEeM MCIOJB30BaHMS Ipolecca OOMEHa aMMHaKa M BOAOpPOJA. DTH KOJOHHBI MMEIOT
TaKXe M0 MEHbBIIEH Mepe 0JHO OTOOPTOBAHHOE OCEBOE OTBEPCTHE TOTO XKE JUAMETPa, UYTO
U IWIMHIpPUYECKas 4YacTb, dYepe3 KOTOPYK) MOTYT BCTAaBISATbCA WM BBIHUMATHCS
BHYTPEHHHE YaCTH KOJIOHHBI.

BHyTpemme YaCTU KOJOHHBI U CTYIICHYATBIC HACOCHI

BHYTpeHHI/Ie YaCTH KOJOHHBI M CTYIICHYATBIC HACOCHI, CIICIUAJIbBHO NPCIHAa3HAYCHHBIC
WX TOATOTOBJICHHBIC [JIA KOJIOHH IJId HPOU3BOACTBA TSDKEI0H BOABI IIyTEM
HCIIOJIb30BaHUs MMpoHecca aMMHUavYHO-BOAOPOAHOTO oOmeHa. BHyTpCHHI/IC YaCTHU KOJIOHHBI
BKJIIOYAKOT CrICIaabHO NnpE€AHA3HAYCHHBIC KOHTAKTOPBI MEXOY CTYIICHAMU,
COHeﬁCTBYIOHIHe TECHOMY KOHTAKTY rasa v XUIKOCTH. CTyHeH'-IaTLIe HaCOChl BKIIOYarOT
CIICIUAJIBHO NPCAHA3ZHAYCHHBIC IIOIPY’KACMbI€ B KUJAKOCTHL HACOCBHI I HUPKYJISAIHUN
JKHUJKOIro aMMHaKa B IIpeAciiax o0BeMa KOHTAKTOPOB, HaXOAAIINUXCA BHYTPU CTyHeHCﬁ
KOJIOHH.

YcTraHoBKkH AJ151 KPEeKMHIra aMMHaKa

YCcTaHOBKHY /71l KPEKHHTa aMMHUaKa, SKCILTyaTHPyeMbIe MO/ AaBlIEHHUEM, TIPEBHIIAIONTIM
wii  paBHbiM 3 MIla (450 ¢yHT/KB. q10HM), CHEHUAIBHO MNPEAHA3HAYCHHBIC WM
MOATOTOBJICHHBIE ISl TIPOM3BOJICTBA TSXKEIOW BOJBI MyTEM HCIOJIB30BAHMS Mpolecca
M30TOITHOTO 0OMEHa aMMHaKa U BOJIOPO/Ia.
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6.6.

6.7.

7.1.

7.2.

HNudpakpacHbie aHAIU3ATOPBI NOTJIOLEHUSI

WndpakpacHpie aHaIM3aTOpHl  IMOTJIOMICHHS, CHOCOOHBIE OCYIIECTBIATH  aHAIH3
COOTHOIICHUSI MEXY BOAOPOJIOM M JIEWTEpUEM B pealbHOM MaciuTabe BpeMeHH, Koria
KOHLIEHTpAIMK TeUTEpUs paBHBI WK MpeBbImaoT 90%.

Karanutnyeckue meun

Karanmutnyaeckue meuu it mepepaboTKu 00OTaIleHHOTO ACUTEPUEBOTO Ta3a B TSHKEIYIO
BOJY, CHCIUANBHO MPEIHA3HAUYCHHBIC WJIM MTOATOTOBICHHBIC ISl MPOU3BOJCTBA TSDHKEIOM
BOJIBI IyTEM HCIIOJIB30BaHIsI IPOIIECCa H30TOITHOTO OOMEHa aMMIaKa U BOJIOPO/IA.

YcTaHOBKH AJ151 KOHBEPCHH ypaHa M 060pyI0BaHMe, CIIeNHAJBLHO MPeIHA3HAYeHHOe
WJIM NOAT0TOBJIEHHOE ISl TOT0

BBOJIHOE 3AMEYAHUE

B ycraHoBkax W cumcTeMax i KOHBEPCHH ypaHa MOXET OCYIIECTBISTHCS OIHO HITH
HECKOJIFKO TPEBPAIICHNH M3 OJHOTO XMMHUYECKOTO M30TOIMA ypaHa B APYTOil, BKIFOYAS:
KOHBEPCHIO KOHIIEHTpaToB ypaHoBoi pyasl B UO;, koueepcuio UO5; B UO,, KOHBEPCHIO
okucelt ypana B UF, umu UF¢, konsepcuro UF, B UF¢, konsepcuto UF¢ B UF,, KoHBEpcHUIO
UF, B MeTaimmndecknuil ypad U KoHBepcHuio ¢ropuaos ypana B UO,. MHoOrue KirtoueBBIe
KOMIIOHEHTHl 00OpYZOBaHUS YCTaHOBOK JUI KOHBEPCHH ypaHa XapaKTepHbI Ui
HEKOTOPBIX CEKTOPOB XUMHYECKOH 00padaThIBaroliell MpOMBIIUICHHOCTH. Harpumep,
BUIBl OOOPYIOBAaHHWS, HCIIONB3YEMOTO0 B JTHX IPOIECccaX, MOTYT BKJIIOYATh: II€YH,
KapycelbHbIe TEeYH, PEakTOphl C IICEBIOOKIKEHHBIM CJIOEM KaTajau3aTopa, >KapoBble
peakTopHBIE OaliHHW, >KUIKOCTHBIC UEHTPpU(DYTH, IUCTWULIIHMOHHBIE KOJOHHBI U
JKUJIKOCTHO-KHIKOCTHBIE 3KCTPAKIIMOHHBIE KOJOHHBL. OMHAKO HE MHOTHE KOMIIOHEHTHI
000pyIOBaHUS HWMEIOTCS B '"TOTOBOM BwHue"; OOJNBIIMHCTBO W3 HHUX JOJDKHBI OBITH
MOJrOTOBJICHBI COTJIACHO TPEOOBaHMSIM M CIIEHU(PHUKANUAM 3aKa3uuKka. B HEKOTOpPBIX
cy4asx TpeOyeTcsl YYWTHIBAaTh CIICIUAIBLHBIC IPOSKTHBIE W  KOHCTPYKTOPCKHE
OCOOCHHOCTH [IJIsl 3alIUTHl OT arpecCHBHBIX CBOWCTB HEKOTOPHIX M3 00pabaThIBaeMBIX
xumuueckux Bemiects (HF, F,, CIF; u ¢Topuns! ypana). Hakonen, ciemyer OTMETHTD, 4TO
BO BCEX Ipoleccax KOHBEPCHHU ypaHa KOMIIOHEHTHI 00OpYIOBaHUSA, KOTOPHIE OTIAEIIBHO
CIENMaTbHO He TpeAHa3HaueHbl WA MOATOTOBIICHBI Ui KOHBEPCHH ypaHa, MOTYT OBITh
00BeIMHEHB! B CUCTEMBI, KOTOPBIE CHEIMaIbHO MPeTHa3HAUYEHBI WM TTOATOTOBIICHBI IS
UCTIOJIh30BAHMS B IIEJISIX KOHBEPCUH YpaHa.

ChnenuajbHO NpeJHA3HAYEHHbIE MJIM INOATOTOBJICHHBbIE CHUCTEMbI /sl KOHBEPCHH
KOHIIEHTPaToB ypaHoBoii pyasl B UO;

[HOACHUTEJIBHOE 3AMEYAHUE

KouBepcus koHmeHTpaTtoB ypaHoBoil pyasl B UO; MOXET OCYIIECTBISATHCS CHadajia
MOCPEICTBOM PACTBOPEHMS. PYIbl B A30THOM KHCJIOTE M JKCTPAKIMHU OUYHUIIEHHOTO
reKcarujjpata ypaHWIIWHUTpaTa C TIOMOIIBI0 TaKOTO PACTBOPHUTENS, KaK TPHOYTHI
(dhocdar. 3areM rexcaruapar ypaHwigaHuTpara npeodopaszyercs B UO; 1ub0 mocpecTBoM
KOHLIEHTpAlUW W JACHUTPAalWH, JU00 IOCPEACTBOM HEHTpalW3alMd Ta3000pa3HbBIM
aMMHAKOM ISl TIOJTYYCeHUSI TUypaHaTa aMMOHUS C TIOCIENyroIel QuibTpanue, CynKomn
Y KaIbIIMHUPOBAHUEM.

CHeI.II(Ia.HbHO npeaHas’Ha4eHHbI€ WM NOATIOTOBJICHHBIC CHUCTEMBbI JId KOHBEPCHH
UO3 B UF6

[HOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UO; B UFg MOKET OCYIIECTBIATLCS HEMOCPEACTBEHHO (propupoBanueM. Jlms
mporecca TpedyeTcss HCTOUHUK ra3000pa3Horo Gpropa win TpexXpTOPUCTOTO XJI0pa.
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7.3.

7.4.

7.5.

7.6.

7.7.

7.8.

CHeI.II(Ia.HbHO npeaHas’Ha4yeHHbIC WM NOATOTOBJICHHBIC CHUCTEMBbI IJIA KOHBEPCHH
UO3 B U02

[HOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UO; B UO, MOXKET OCYIIECTBIATHCA TOCPEACTBOM BoccTaHOBIeHHS UQO;
Fa3006pa3HLIM erKI/IHF-aMMI/IaKOM NN BO)Z[OpOZ[OM.

CHeHHaJIbHO NnpeaHasHAYCHHbIC HJH NOAT0TOBJCHHBLIC CHCTEMbI JId KOHBEPCHUHU
UOzBUF4

[HOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UO, B UF,; MOXeT ocCymecTBIAThCA mocpeactBoM peakmuun UO, ¢
ra3zoo0paszueiM ¢propucteiM BogopoaoM (HF) npu remneparype 300-500°C.

CnenuajabHO NpeaAHasHAYCHHbIC HUJH MNOAT0TOBJCHHBLIEC CHCTEMbBI I KOHBECPCHUH
UF,4 B UF,

[NOACHUTEJIBHOE 3AMEYAHUE

Konsepcua UF; B UFg ocymecTBisercss MOCpeACTBOM 3K30TEPMHUYECKOM PEAKIHU C
¢Topom B peakropHoM Oamne. UF¢ KoHIeHcupyeTrcs M3 TropsSiuuxX JETyuyHX Ta3oB
MOCPENCTBOM MPOITyCKaHMs MOTOKA raza 4epe3 XOJIOMHYIO JIOBYHIKY, OXJIAXICHHYIO TIO
-10°C. dns mpouecca TpeOyeTcss HCTOYHUK Ta3000pa3Horo ¢pTopa.

CrnenuajJibHO NpeIHA3HAYEHHbIE MM MOArOTOBJIEHHbIE CHCTEMBbI AJS KOHBEPCUH
UF, B MeTa/lNIMYeCKUil ypaH

[HOACHUTEJIBHOE 3AMEYAHUE

KonBepcua UF; B MeTauIMuecKUd ypaH OCYIIECTBISETCA IOCPEACTBOM  €ro
BOCCTAQHOBJICHUSI MarHveM (KpyITHbIe MAapTUH) WM KalblleM (Majble mapTuu). Peakmus
OCYIIECTBIISAETCS TIPH TEMIIepaTypax BHIIIEe TOYKHY TutaBienus ypada (1130°C).

Cneunam,ﬂo npeaHasHa4Y€HHbIC WM NOATOTOBJICHHBIC CHUCTEMbI JId KOHBEPCHH
UF6BU02

[NTOACHUTEJIBHOE 3AMEYAHUE

Konsepcusa UF B UO, MOXET 0CyIECTBIATECS MOCPEACTBOM OJHOTO U3 TPEX MPOIIECCOB.
B nepsom nponiecce UF¢ BoccTanasnuBaetcs u runpoiusyercs B UO; ¢ HCIIONb30BaHHEM
Bojioposa U napa. Bo Bropom npouecce UFg runponusyercss paCTBOPEHHEM B BOJE, Ui
OCaXKICHMS OUypaHaTa aMMOHUs 100aBIIETCS aMMHUakK, a INypaHaT BOCCTAHABIMBACTCS B
UO, Bomopomom mipu temriepatype 820°C. Ilpu Tpethem mporecce razoodpasubsic UFg,
CO, u NH; cmemmBaroTcs B BOZie, Ocax/asi ypaHUIKapOOHAT aMMOHUS. Y paHWIIKapOOHAT
aMMOHHSI CMEIIMBAeTCsl ¢ mapoM M BojgopoaoM mpu Temmeparype 500-600°C  mgus
npomusBoacta UO,.

Konsepcua UFg B UO, yacto OCYyLIECTBISETCS Ha NEPBOM CTYyNEHH YCTAHOBKH IO
W3rOTOBJICHUIO TOILIMBA.

CHeI.lHa.HbHO npeaHas’Ha4eHHbI€ WM NOATOTOBJICHHBIC CHUCTEMBbI IJIA KOHBEPCHUH
UF6BUF4

[HOACHUTEJIBHOE 3AMEYAHUE

Konsepcusa UFq B UF, ocyiiecTBisieTcs mocpeiCTBOM BOCCTAHOBJIEHHUST BOJIOPOJIOM.
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