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[ononHuTenbHbIM NpoToKonN K CornaweHnto
mvexay pakckon Pecrnybnukon m
MexxoyHapo4HbIM areHTCTBOM NO aTOMHOW
9HEeprum o NPMMEHEHNN rapaHTnUn B CBA3N C
[loroBopOM O HepacnpocTpaHeHUU A4epHOro
OpPYXUS

1. Tekcr JJOMOMHATEILHOTO MPoTOKoIa kK CornamreHmio Mmexy HMpakckoii Pecrybmunkoit’ 1
MexyHapOoAHbIM areHTCTBOM IO aTOMHOM 3HEpPrUu O NPUMEHEHWU TapaHTHHd B CBS3U C
JloroBopoM 0 HEpacHpOCTPAHEHUH SIEPHOIO OpY>KHUsSl BOCIHPOM3BOIAUTCS B HACTOSILEM
JOKyMEHTe JUIsi MHPOpManuu BceX 4ieHOB. COBET YMPaBISIONMX OJOOPHII HACTOSIIHHA
JlononHutenbHbI npotokon 24 centsops 2008 rona. On Obu1 noxnucad B Bene 9 okta0ps
2008 rona.

2. B coorBercTBuM co cratheil 17 JIONONHUTENBHOIO MPOTOKOJA OH BCTYNHT B CHIY B
J€Hb, KOrJa ATrEHTCTBO MNOJYy4YUT OT lpaka NHCBMEHHOE YBEAOMJIEHME O TOM, 4TO
3aKOHOJATEIbHBIE W/WIM KOHCTUTYLMOHHBIE TpeOoBaHus Mpaka, HEOOXOAMMBIC LIS
BCTYIUICHUSI B CHIIy, BBIIOJHEHBI. Mpak yBenoMuia AreHTcTBO O ToM, 4to ¢ 17 deBpans
2010 rona oH OyneT mpUMEHATh HacTosAmmi IIpoToKom Ha BpPeMEHHOW OCHOBE A0 €ro
BCTYIUIEHU:A B cuily. CootBetcTBeHHO ¢ 17 deBpans 2010 roga nactosmuii [Iporokon npumensercs
Ha BPEMEHHO OCHOBE.

! Bocipouseneno B noxymente INFCIRC/172.



INFCIRC/172/Add.2
[Ipunoxxenue

[ononHuTenbHbIM NpoToKonN K CornaweHnto
mvexay pakckon Pecrnybnukon m
MexoyHapo4HbIM areHTCTBOM NO aTOMHOW
9Heprum o NPMMeHeHUn rapaHTun B CBA3N C
[loroBopOM O HepacnpocTpaHeHUU A4epPHOro
OPYXUS

[MPUHUMASA BO BHUMAHUE, uto Upakckas Pecrnybmmka (B manpHeimeM wnMeHyemas
“UpakomM™) m MeXIyHapoqHOE AareHTCTBO ITI0 aTOMHOW »JHepruH (B JalbHEHIIEM HMEHYyeMOoe
"ArentcTBoM") ABISIOTCS yuacTHHUKaMy CormamieHus: 0 IpUMEHEHUH rapaHTuil B ¢Bs3u ¢ JloroBopom o
HEPaCIpPOCTPAaHEHUHU SACPHOTO Opyxkus (B HanpHeimem umenyemoro "CornamieHueM O TapaHTusix'"),
KOTOpOE BCTymHIIO B cruty 29 depans 1972 rona;

YUUTLIBAS xenanvie MexAyHapOAHOTO COOOIIECTBA €IIe 0oJiee YKPEHMUTh PEXHUM SACPHOTO
HEepacIpOCTpaHEeHHs IyTeM IIOBBINIEHHUS JEWCTBEHHOCTH W 3(P(PEeKTUBHOCTH CHCTEMBI TrapaHTHil
AreHTcTBa;

HAIIOMUHAS, 4ro AreHTCTBO MHpU OCYLIECTBICHWM TapaHTUH [OJDKHO YYUTHIBATH
HEOOXOIMMOCTh: M30eraTh CO3AaHMS MPEMATCTBUH SKOHOMHYECKOMY M TEXHOJIOTMYECKOMY Pa3BUTHUIO
Upaka uinm MeXIyHApOJHOMY COTPYJHUYECTBY B 00JIACTH MUPHOH SIIEPHOM NEITEbHOCTH; COOJIOIATh
JEUCTBYIOIINE MOJOKEHUsI B 00J1aCTH OXPaHbI 37I0pOBbsI, 0€30MacHOCTH, (PH3UIECKON 3aIlUThI, a TaKkKe
Jpyrue AeicTByromue TpeboBaHus OE30IIaCHOCTH U MpaBa OTHACTBHBIX JIML; W NPUHUMATH BCE MEPHI 1O
3alMTe KOMMEpPYECKHX, TEXHOJOTMYECKMX W TPOMBIIIIEHHBIX CEKPETOB, a TaKkke JApyroi
KOH(HUICHIMANEHOI HH)OPMAIMH, KOTOPasi CTAHOBUTCS €My W3BECTHOI;

[MPUHUMASI BO BHUMAHUE, 4ro 4yactoTa MpoOBEACHUS M MHTEHCHBHOCTH MEPOIPHUATHH,

YKa3aHHBIX B HACTOAIIEM HpOTOKOHe, 6YI[}IT NMOAACPKUBATLCL HAa MHHUMAJIIBHOM  YPOBHE,
COOTBCTCTBYIOLIEM LICJIN ITOBBINICHUA HeﬁCTBeHHOCTH u 3(1)(1)€KTI/IBHOCTI/I FapaHTI/Iﬁ AI‘GHTCTBa;

HACTOAIINM Hpak 1 ATeHTCTBO COTIIaCHIIUCh O HIKECTIETYIOLIEM:



CBs3b MEXY HACTOAIIUM ITPOTOKOJIOM U COT'JIAIIEHUEM O T'APAHTHUAX

Cratbs 1

[Nonoxenus CornaieHus o rapaHTUAX NPUMEHSIOTCS K HactoduieMy [IpoTokomy B Toil Mepe, B
Kakol OHM COOTBETCTBYIOT HOJIOKEHHsM Hactosmero Ilporokona u coBmecTuMbl ¢ HUMH. B ciydae
HNPOTHBOpEUNsT MEXAy HonoxeHwAMH CorjameHus O TapaHTHAX W MOJNOXKEHUSMH HAaCTOSIIEro
IIporokosna npuMeHsOTCA No0kKeHUs HacTodAwlero Ilporokona.

INPEJOCTABJIEHUE UH®OPMALIUNA

Cratpg 2

a. Wpak npenocraBnser AreHTCTBY 3asiBJIEHUE, COAEpIKaIlee:

i)

iii)

iv)

Vi)

Oo1ee ommcanyie M HHGOPMAIIHIO, YKa3bIBAIOIIYI0 MECTO TIPOBEACHUS OTHOCSIIUXCS K
AACPHOMY TOIIJIMBHOMY HMUKITY HaYYHO-UCCICAOBATCIILCKUX u OIIBITHO-
KOHCTPYKTOPCKUX PabOT, HE CBA3aHHBIX C SJICPHBIM MAaTEPHAIOM, OCYIIECTBISIEMBIX
rae-mbo, KOTOpble (HHAHCHPYIOTCS, TONYYMIM KOHKPETHOE pa3pelicHhe Win
KOHTPOJIMPYHOTCSI WM OCYILECTBIIIIOTCS OT MMEHU Mpaka.

OmnpezieneHHy 0 ATEHTCTBOM Ha OCHOBE OXKHIaEMOTO MOBBINICHUS EHCTBEHHOCTH HWIN
3¢ (EeKTUBHOCTH M COTJIacoBaHHYIO ¢ MpakoM mHMOpMAITHIO O KacaroIecs rapaHTHid
3KCHHyaTaHI/IOHHOI‘/‘I ACATCIIBHOCT Ha YCTAHOBKAaX M B MCECTaxX HaxXOXKICHHUA BHC
YCTaHOBOK, TJIe OOBIYHO HCTIONB3YETCS SIICPHBINA MaTeprall.

OOmiee omucaHWe KakKJIOro 34aHUs Ha KaKIOM IUIOMIaJKe, BKIIOYAs €ro
WCIOJB30BAHUE, U, €CIM 3TOTO0 HEJOCTATOYHO, - OMHCAHUE €r0 COJACPKHUMOIo. ITO
OITMCaHUE BKIIFOUAET KapTy TaKOH TLIOIA IKH.

Omucanue Maciirada onepaunﬁ I KaXa0oro MeCra HaxXO0XIACHUS, HWMCIOIICTO
OTHOIICHUE K ACATCIIbHOCTH, YKaSaHHOﬁ B HpI/IJ'IO)KeHI/II/I Ix HaCTOALIEMY HpOTOKOJ'Iy.

Hndopmaryro, yKa3pIBaIONIYI0 MECTO HaXOXKICHHUS, DKCILTyaTallHOHHOE COCTOSHUE U
OIICHOYHBIC TOJIOBBIC IPOM3BOACTBCHHBIC MOIHOCTH YPAHOBBIX PYJHHKOB U
00OTaTUTENHHBIX ~ YCTAHOBOK W TOPHEBBIX  OOOTATHTENBHBIX  YCTaHOBOK U
CYIIECTBYIOIIMNA TOJOBOH O00bEM IMPOM3BOJCTBA TAKHX PYIHHUKOB M OOOTATUTEIIHHBIX
ycraHoBOK Juist Mpaka B rienoM. Mpak npenocTaBiisier 1mo 3amnpocy ATreHTCTBa JTJaHHBIC O
CYIIECTBYIOIIEM TOJOBOM 00OBEME TIPOM3BOJCTBA OTAEIBHOTO pPYAHUKA WM
oboraTuTeNbHON ycTaHOBKH. [IpenocTaBieHue 3Tol wHboOpMaMK HEe TpeOyeT BEACHUS
MoIpoOHOT0 y4YeTa SISPHOTO MaTepuara.

HHdopmaIyro OTHOCHTENTBHO UCXOTHOTO MaTeprala, KOTOPBIH elle He JJOCTHT COCTaBa
U YUCTOTBI, KOTOPBIC ACJIAIOT €ro INPUroOJAHBIM I MU3TOTOBJICHUA TOIUJIMBA WA
M30TOIMHOTO 00O0TAIEeHH S, BKIIOYAOIIYIO:

a) KOJIMYECTBA, XMMHYECKMM COCTaB, MWCIIOJIB30BAHUE WM IPEANONaracMoe
WCIIOJIb30BAaHUE TaKOr0 Marepuaia, HE3aBUCMMO OT €ro SIEpHOrO MU
HESIEPHOTO  MCIIONBb30BaHMsA, I KaXIOro MecTa HaxoxieHus B Mpake, B
KOTOpPOM TakOW Marepuall MPUCYTCTBYET B KOJIMYECTBAX, IPEBBIIIAIONINX
JIecATh METPHUUECKHUX TOHH YpaHa W(WMJIH) IBaALATh METPUIECKUX TOHH TOPHS, a
IUIsL IPYTHX MECT HaXOXKAEHHS C KOJMMYECTBaMH Oojee OIHON MEeTpHYecKOn



vii)

viii)

b)

TOHHBI - o011ee Koiar4ecTBo il Mpaka B 1eJI0M, €CIIi 3TO 00Iee KOJINUECTBO
MPEBBINIACT JECATh METPHUYECKUX TOHH ypaHa WM JBAALUATh METPHUECKHX
ToHH Topws. llpemoctaBnenme o310l wWH(MOpManmu He TpeOyeT BeAeHUs
MOAPOOHOTO yUeTa SIIEPHOTO MaTepraa;

KOJIMYECTBA, XUMUYECKUN COCTaB U IyHKT HA3HAYCHUS KaKJIOU SKCHOPTHOM
roctaBku u3 Mpaka Takoro marepuaina Iy KOHKPETHBIX HESIEPHBIX IIeleh B
KOJIMYECTBAX, TIPEBBIMIAIONIHX:

1) ACCATbL MCETPUYCCKUX TOHH YypaHa, WIM [ T[OCICA0BATCIbHBIX
SKCIIOPTHBIX IMOCTABOK ypaHa U3 I/IpaKa B OAHO U TO K€ rocyaapcTso,
KaXxJaasd M3 KOTOPBIX MCHEC MOECATH METPUYCCKUX TOHH, HO CyMMa
KOTOPBIX MPEBBIMIACT ACCATh METPUIYCCKUX TOHH B TCUCHHUC I'0Ja,

2) NBaIaTh METPUYECKUX TOHH TOPHS, WM JUIS TOCIEAOBATEIbHBIX
SKCTIOPTHBIX TIOCTABOK Topws U3 Mpaka B OHO M TO K€ TOCYIapCTRBO,
KaKIas U3 KOTOPHIX MEHEEe NBAIIaTH METPUUYECKUX TOHH, HO CyMMa
KOTOPBIX MPEBHIIIACT IBAAATH METPUUCCKUX TOHH B TEUCHHUE T0/1a;

KOJIM4YECCTBA, XHMHYCCKUN COCTaB, MCCTO HaXOXIACHHUA B HACTOALICC BpPEMA U
HCIOJIB30BAHUC HWJIM NPEAINoJIaracMoc HCIOJIb30BaHUC Ka)KJIOﬁ HMHOpTHOﬁ
IIOCTaBKH B I/IpaK TAaKOro marepuajia I KOHKPETHBIX HEAICPHBIX eineu B
KOJIMYCCTBAX, IMPCBBIIIAONINX!

1) JECSATh METPUYECKMX TOHH YpaHa, WIM A IOCIEIOBATEIbHBIX
WMMIIOPTHBIX TOCTaBOK ypaHa B Mpak, Kaxmas M3 KOTOPBIX MeHee
JECSITH METPUYECKUX TOHH, HO CyMMa KOTOPBIX IPEBBIMIACT ACCATH
METPUYECKUX TOHH B TEUEHUE T'OA3;

2) JBaaaTh METPUYECKUX TOHH TOpHUA, WM IJI1 IOCJIEI0BATEeIbHBIX
HWMIIOPTHBIX TNOCTaBOK Topuss B HMpak, Kaxaas U3 KOTOPBIX MEHEe
JIBaJLATH METPUYECKUX TOHH, HO CyMMa KOTOPBIX IPEBBIIIACT
JIBaJIIIaTh METPUYECKUX TOHH B TEYEHUE TOJa;

MpA TOM T[IOHMMAaHWUW, 4YTO TMpEACTaBlieHHe HHMOpMAIMU O TakOM MaTepHale,
MpeHA3HAUYCHHOM ISl HESIEPHOTO HCIONB30BaHUS, TOCIIE TOTO KaK OH JOCTUTHET
OKOHYATEITHHOW (POPMBI CBOETO HESIIEPHOTO MCIOIh30BaHMs, HE TpeOyeTcs.

a)

b)

I/IH(i)OpMaHI/IIO OTHOCHUTCIIBHO KOJIMYCCTB, BHWIAOB MCIIOJIB30BaHUA HW MECT
HAXOXKJICHUS SJICPHOTO MaTepuaia, OCBOOOXIEHHOTO OT TapaHTUil B
COOTBETCTBHUH CO cTarbeii 37 CoramnieHus o rapaHTHsIX;

WH(OpPMAIMIO OTHOCHTENILHO KOJIMYECTB (KOTOpas MOXET HUMETh (opmy
OLIEHOK) M BHJIOB HCIIOJIb30BAaHHUSI B Ka)KOM MECTE€ HaXOXJIEHHS SAECPHOTO
MaTepuana, OCBOOOXKICHHOTO OT TapaHTHUH B COOTBETCTBHU CO cTaThell 36 b)
CornameHust o rapaHTHUsIX, HO €I1e He HaXO/IIErocs B OKOHYAaTeNIbHOU opMme
JUISL HEAJIEpPHOTO MCIIOIb30BaHus, B KOJIMYECTBAX, IPEBBIIAIONINX YKa3aHHbIE B
cratbe 37 Cornamenus o rapantusix. [Ipegocranenve 31oit nHGOpMaAIUU HE
TpeOyeT BeIeHUS MMOAPOOHOTO yUeTa IePHOT0 MaTepraa.

Wudopmario OTHOCUTENBHO MecTa HaxXOXKISHHS WIM JaibHeimed o0paboTKu
OTXOJIOB CpPEIHEro WM BBICOKOTO YPOBHS AKTHUBHOCTH, COZIEP)KAIIMX IUTYyTOHHM,
BBICOKOOOOTAIIeHHBId ypaH WK ypaH-233, B OTHOIIEHHH KOTOPBIX IPHMEHEHHE
rapaHTuii OBLIO TPEKPAIIEHO B COOTBETCTBUU €O cTaTheld 11 CormnamieHus 0 TapaHTusix.
Jnst uenw AaHHOTO MyHKTa "HajbHeimnas oOpaboTka"' He BKIIOYACT IMEPEYHNaKOBKY
OTXOJIOB WJM WX JaibHeWlllee KOHIUIIMOHWPOBAHWE, HE TIpeayCMaTpHBAOIIEe
paszeneHust YIEMEHTOB, ISl XpaHEeHHS WA 3aXOPOHEHHSI.



Crnenyrouryro  MH(OpPMAIMI0O OTHOCHUTENIFHO COTJIACOBAaHHOTO  OOOpYNOBaHMS U
HesZIEpHOT0 MaTepuaa, nepeyrcieHusx B [Ipunoxxenun 11:

a) MO KaXIOH OKCIOPTHOM mocraBke u3 lpaka Ttakoro oOopynoBaHus U
Marepuaiga:  MACHTHU(UKAIMS, KOJIMYECTBO, MECTO  IPEAINONaraeMoro
HCIIONIb30BAHUA B IOCYAApCTBE-NONTyYarTesie U JaTa WIH B COOTBETCTBYIOIIMX
ClTy4asix O’KuaeMas iaTa SKCIIOPTHOM OCTaBKH;

b) [0 KOHKPETHOMY 3alpocy ATreHTCTBa, MoATBepkiaeHHe Mpakom Kak
MMIIOPTHPYIOUIMM TOCYJapCTBOM HH(OpMAIMKM OTHOCHUTEIHHO JKCIIOpTa
Takoro oOOpynoBaHUSI M Marepuana B Mpak, mpenocTaBieHHOW ATECHTCTBY
JPYTUM TOCYIapCTBOM.

OOmue mmiaHel HA TPEACTOSIIMN JECATHICTHUN TEPHOJ, UMECIONINE OTHOIICHUE K
Pa3BUTHIO SIEPHOTO TOIUIMBHOTO IWKIA (BKJIIOUYAs IUIAaHUPYEMbIE OTHOCSIIHMECS K
SIIEPHOMY  TOIUIMBHOMY — LHKIy  HAy4YHO-HCCIENOBAaTEIIbCKUE W OIBITHO-
KOHCTPYKTOPCKHE  pabOThl), KOTJAa OHH  YTBEPXKICHBI  COOTBETCTBYIOIIMMH
KOMIIETEHTHBIMU OpraHamu B Mpake.

Upax npunaraer Bce pa3yMHbIC YCHIIHS, C TEM YTOOBI TPEJOCTABUTh ATEHTCTBY CIICIYIOILYIO
nuHpopmanmio:

i)

obiee onvcanue M UHOOPMAIHIO, YKA3bIBAIOIIYI0 MECTO MPOBEACHHS OTHOCSIIUXCS K
AACPHOMY TOIIJIMBHOMY HUKITY HaYYHO-HCCICAOBATCIILCKUX u OIIBITHO-
KOHCTPYKTOPCKHX PabOT, HE CBS3aHHBIX C AACPHBIM MaTEPHATIOM, KOTOPhIE KOHKPETHO
OTHOCSTCS K 00OTaITeHUTO, ITepepadoTKe SAepHOTro TOILIMBA WIIH K 00paboTKe OTXOI0B
CpE€aHETO NI BBICOKOI'O YPOBHA AaKTHUBHOCTH, coacpKalnux HHYTOHHﬁ,
BBICOKOOOOTaIlICHHBIN YpaH WK ypaH-233, OCYIIECTBISeMbIX rae-mbo B Upake, HO
KOTOpble He (DUHAHCHUPYIOTCS, HE TMOMYYWIIM KOHKPETHOTO pa3pellieHUs] WA He
KOHTpOJIMpPYIOTCs MpakoM WM He OCYHIECTBISIIOTCS OT MMenun Wpaka. Jlns uenu
JTAHHOTO TYHKTa "00paboTKa" OTXO/IOB CPEHETO WIH BRICOKOTO YPOBHS aKTUBHOCTH HE
BKJIIOYACT  MEPEYMakOBKY  OTXOAOB WM  HMX  KOHIUIIMOHWPOBAHUE,  HE
MpelycMaTpUBAIOIIee Pa3/ieieHHs JIEMEHTOB, JUTS XPAHESHVS HITH 3aXOPOHEHUSI.

o0lee onwcaHWe JCATEILHOCTH W CBEICHHS O JIMIE WIA OpraHu3aluH,
OCYIIECTBIIIONIMX TaKyH JIEATEIbHOCTh B OIPENEICHHBIX ATEHTCTBOM MeCTax
HaXOXKIICHUSI 32 TIpeAesiaMH IUIOIIAAKH, KOTOPHIE, IO MHEHHUIO ATEHTCTBA, MOTJH OBI
(YHKIIMOHAITLHO OBITH CBSI3aHBI C JEATEILHOCTBIO Ha 3TOH mwioniaake. [Ipegocrasnenue
Takol WH(poOpMAIMK SBISETCS TPEIMETOM KOHKpETHOro 3ampoca ArenrcrBa. OHa
MPEAOCTABIISIETCS B KOHCYJIBTAIIMU C ATEHTCTBOM U CBOEBPEMEHHO.

[lo 3ampocy ArenrctBa HMpak maeT YTOYHEHHS WM paszbsCHEHHs I000 uH(popManmy,
MPEIOCTaBICHHON B COOTBETCTBUM C HACTOAILEH CTaThel, B TOM CTETIEHH, B KOTOPOW OHA UMEET
OTHOIIICHUEC K 1ICIIN I’apaHTI/II‘/‘I.

Crartpga 3

Upak npenocrasnsier AreHTcTBY B TeueHue 180 qHel mociie BCTYIUIEHHUS B CHILy HACTOSILErO
[IpoTokona wHDOPMAITIIO, 0 KOTOPOH TOBOPHUTCS B CTaThe 2.a 1), iii), iv), V), Vi) @), Vil) 1 X) U B
crathbe 2.b 1).



b. Upax mpenoctaBuser ATeHTCTBY A0 15 Mas Kakaoro roga oOHOBIEHHYIO MH(opmario, o
KOTOpOW TOBOPHUTCS B IyHKTE a. BBINIE, 33 MEPHO, OXBATHIBAIOIIUIA IIPEIIICCTBYIOIINI
KaJieHmapHeIi roj. Ecim panee npenocrasieHHas HHGOpMaIisa octanachk 0e3 naMeHennii, HMpax
YBEIOMJISIET 00 3TOM.

C. Hpax npenocraBimsier AreHTCTBY a0 15 Mas Kakmoro roja WHPOPMAIHWIO, OMPENCICHHYIO B
craTbe 2.a.vi) b) 1 ¢), 32 IepHoI, OXBATHIBAIOLIHH MPEANICCTBYIONINI KaleHIapHBIN TOJI.

d. Hpak exekBapTajJbHO TPEIOCTABIsCT ATCGHTCTBY HMH(OPMAIMIO, OMNPEICTICHHYIO B
cTaThe 2.a.ix) a). Ota wWHbOpMAMI TMPEIOCTABISLCTCS B TEUCHHE MICCTUACCATH IHEU ITOCIe
OKOHYAaHUS KXKJIOT0 KBapTaia.

e. Hpak npemocrasisier AreHTCTBY WHGOPMAIIHIO, OTIPEIEICHHYI0 B CTaThe 2.a.viii), 3a 180 mHei
JI0 OCYIIECTBJIICHHUS JajibHEHIet o0paboTku, u 10 15 Mas kaxmoro roja uHGOPMALUIO 00
M3MEHEHUSIX MECT HAXOXKACHUS 3a TEPHOJ, OXBATHIBAIOUIMN MPEIICCTBYIONINIA KaJCHIapHBIN
TOJI.

f. Hpak u ATEHTCTBO JOTOBapWBAaIOTCS O BPEMEHH W YACTOTE IMPEJOCTaBICHUs WH(OpMAIHY,
OIIpEIeTICHHOM B CTaThe 2.a.ii)).

g. Upax npexocrapisier AreHTCTBY WH(OpMAaIHIO, ONpe/ielieHHYI0 B cTaThe 2.a.iX) b), B TeueHue
IICCTHICCSTH JHEH MOCe MOCTYIUICHUS 3arpoca OT ATeHTCTBA.

JOMOJIHUTEJIBHBIN JOCTYII
Cratps 4

Hwxecnenyromee npuMeHseTcss B CBS3M C OCYIISCTBICHHEM JIOMOIHHUTENFHOTO JOCTyNa B
COOTBETCTBHUU CO CTaThei 5 Hactosiero [Iporokona:

a. ATEHTCTBO HE CTaBHT LIEJIM MEXaHUCTHUYCCKH WM CUCTEMATUIECKU MPOBEPITh UHPOPMAITHIO, O
KOTOPOI1 TOBOPUTCS B CTAaThe 2, OJIHAKO ATEHTCTBO UMEET JOCTYT K:

1) M000MYy MECTy HaxXOXKIEHHS, O KOTOpPOM TOBOPHTCS B CTaThe 5.a.1) wiM 1i), Ha
BBIOOPOYHOW OCHOBE C LIETbI0 00ECTICUCHNSI YBEPEHHOCTH B OTCYTCTBHU HE3asiBIICHHBIX
AIEPHOTO MaTepHaa 1 AesTeIbHOCTH;

ii) MOO0MYy MeECTy HaxXOXIEHHs, O KOTOPOM TOBOPHUTCS B CTaThe S5.b. WM C., B HEIAX
pelIeHus BONpOCa, CBS3aHHOTO C MPABWIBHOCTBIO U MOJHOTOH HH(pOpMAINH,
MPEJOCTAaBIEHHON B COOTBETCTBMM CO CTaThe 2 WM B LEMAX YCTpaHEHUS
HECOOTBETCTBUS, CBSI3aHHOTO C 3TON nH(popMmaruei;

iii) TMF000MY MECTy HaXOXKACHHsI, 0 KOTOPOM TOBOPHTCS B CTaThe 5.a. iil) B TO# cTemneHH, B
KOTOpOH 3TO HEOOXOAMMO ATCHTCTBY JUIsi MOATBEP)KICHMS JUIS LeNed rapaHTHi
3asBrieHHs1 Mpaka o craTyce YCTaHOBKH HIIM MeCTa HaXO)KICHHUsS BHE YCTaHOBOK, IJe
paHee 0OBIYHO MCTIONB30BAJICS SACPHBIIT MaTEepHal, KaK CHATBIX C IKCILTyaTallUH.

b. i) 3a WCKIIOYEHHEM CIy4aeB, YKa3aHHBIX B TYHKTE ii) HWKe, ATCHTCTBO HaIpaBIIAET
Hpaxy npeasapurenbHOe yBEIOMIIEHHE O JIOCTYIIE IO KpaitHeil mepe 3a 24 yaca;



i) B OTHOIICHWH JOCTyIa K JIOOOMY MECTY Ha IUIOIIAIKE, KOTOPBIA 3aIlpaliuBacTCs B
COYETAaHWU C TOCCHICHUSIMU JUIsi TPOBEPKH HMHGOPMAIMH O KOHCTPYKIUH WM C
HMHCIIEKIMSIMM Ul CIICUUANbHBIX IeJeH WM OOBIYHBIMH HMHCIEKIMSIMH Ha 3TOH
IUIOMIAIKE, CPOK TPEABAPUTEIHHOTO YBEIOMJICHHS, €CIM ATEHTCTBO oOOparaercs ¢
3ampocoM 00 3TOM, COCTaBJIIeT, IO KpaiHeW Mepe, JBa Yaca, OJHAKO B
HCKITIOYHUTENHLHBIX 00CTOATENLCTBAX, MOYKET COCTABUTH MEHEE JIBYX YacOB.

[IpenBaputensHOE yBEIOMIICHHE HAMPaBISACTCS B MUCHMEHHOM BHIEC W B HEM KOHKPETHO
YKa3bIBAIOTCS MPUYMHBI JOCTYIAa U JCATSIBHOCTh, KOTOPas JOJDKHA OBITh OCYIIECTBIICHA BO
BpEMSI TaKOTO JOCTYTIA.

B cnywae Bompoca uiaM HECOOTBETCTBUSI ATEHTCTBO IpeaocTaBiseT Vpaky BOZMOKHOCTD AaTh
pa3bsiCHEHHE M CIIOCOOCTBOBATH PEILCHUIO 3TOrO BOIpPOCA MM YCTPAaHEHHIO 3TOTO
HECOOTBETCTBUA. Takas BO3MOXKHOCTb OyJeT MpeNoCTaBIIIThCS 10 HAIpaBiIeHHsA 3alpoca o
JOCTyIle, €CIH TOJNBKO ATEHTCTBO HE COYTET, YTO 3aJepiKKa B NPEJOCTaBICHHH [OCTYIIa,
BO3MO>KHO, HaHECET yuiepO LeM, ¢ KOTOPOW 3ampalnBaeTcsi 3TOT AOCTyl. B mobom ciydae
ATEHTCTBO He JieflaeT KaKuX-JI1M00 BBIBOJOB B OTHOIIEHHU BOIPOCA WJIM HECOOTBETCTBHS 1O TEX
nop, oka Mpaky He OyJeT npenocTaBiieHa Takasi BO3MOXHOCTb.

Ecnu ¢ Upakom He NOCTHTHYTO WHOHW JTOTOBOPEHHOCTH, JOCTYI OCYIIECTBIISICTCSI TONBKO B
TE€UYCHHE OOBITHOTO pabouero JHsI.

HUpak umeer mnpaBo Ha CONPOBOXKICHHE MHCIEKTOPOB ATEHTCTBA BO BpeMs JOCTyIa
npeactaBurensMu Mpaka npu yclnoBUM, YTO ATO HE 3aJ€P)KUBACT BBITOJHEHUE MHCIEKTOPaMU
cBOMX (DYHKIMH WJIM HHBIM 00pa30M He TIPETSTCTBYET 3TOMY.

Cratps 5
Hpax mpemoctaBisieT ATeHTCTBY JTOCTYI K:
1) JII000MY MECTY Ha IUIOIIAIKE;

i) MIO0OMY MECTy HAXOXJICHHUs, OmpeeiicHHOMY MpakoM B COOTBETCTBHH  CO
cTaThelt 2.a.v)-viii);

iii) m000H CHATOM C JKCIUTyaTalMd YCTaHOBKE WJIM CHATOMY C OKCIUTyaTallid MeECTy
HaxXOKJCHUsI BHE YCTAHOBOK, I7Ie paHee 0OBIYHO UCIIOJIb30BAJICS SIICPHBIM MaTepHall.

JOO0MY MECTY HAXOXKACHUs, OmnpeaeieHHoMy lpakoM B COOTBETCTBUH CO CTaThew 2.a.i),
cTraTheli 2.a.iv), craTbelt 2.a.ix)b) mnm craTtbeit 2.b., MTOMUMO TeX, O KOTOPBIX TOBOPHUTCS B
MYHKTE a.1) BBIIIE, PH YCIOBHH, YTO, eciii pak He nMeeT BO3ZMOKHOCTH MPENOCTABUTh TaKOM
nocryn, Mpak mpumaraet Bce pasyMHBIC YCWIMS ISl HE3aMEJTUTEIBHOTO YIOBICTBOPCHUS
TpeOoBaHM ATEHTCTBA C TIOMOIIBIO UHBIX CPEJICTB.

JO00OMy MECTY HaXOXKICHHS, OMPECIIEHHOMY ATEHTCTBOM, IIOMHUMO TEX MECT HAXOXKICHHS, O
KOTOpPBIX TOBOPUTCS B IyHKTaxX a. M b. BBIIIE, B LEIAX OTOOpa Mpo0 OKpYyKaromied cpensl B
KOHKPETHOM MECTe HaXOXICHHs TPH YCIOBHH, YTO, eciu Vpak He uMeeT BO3MOXKHOCTH
MIPEeIOCTABUTh TaKOW AOCTYI, Mpak mpuiaraeT Bce pa3yMHbBIE YCHIUS ISl He3aMeITUTEIHFHOTO
YIIOBIICTBOPEHHUS TPEOOBaHUI ATCHTCTBA B MPHJICKAIMX MECTaX HAXOMXKICHHUS WIH C TIOMOIIBIO
WHBIX CPEJICTB.



Cratpg 6
[Ipw ocymIecTBIIEHHH CTaThH 5 ATEHTCTBO MOYKET BHITIONHATE CIICAYIOIINE BUIBI NESTCITLHOCTH:

B oTHOmEHNM nOCTynma B COOTBETCTBHM CO CTaThel 5.a.1) WiM iil): BU3yanbHOE HaOIIO/CHHE,
0oTOOp TPOO OKPY>KAIOIIECH CPEpl; WCIONB30BAaHUE YCTPONUCTB I OOHAPYKEHHS M U3MEPEHUS
paqualyy; orevaTbiBaHHE W NPHMEHEHHE IPYTHX HACHTU(HIUPYIOMMX M yKa3bIBAIOIIUX Ha
BMEIIATENBCTBO YCTPOICTB, ONpPEIEICHHBIX B JIOMOIHUTENBHBIX TOJIOKEHHUAX; H IPUMEHEHHUE
Ipyrux OOBEKTHBHBIX MeEp, TEXHHYECKas OCYLIECTBUMOCTb KOTOPBIX Oblia MOATBEpKICHA U
WCTIOJIB30BaHNE KOTOPBIX ObLTO corsacoBaHo CoBeTOM YIpaBSAiOMMX (B JaTbHEHIIIEM
nmenyeMbIM "CoBeToM") 1 IOC/Ie KOHCYJIbTalui MexX 1y ATeHTCTBOM U Mpakom.

B oTHomIeHNM MOCTyIIa B COOTBETCTBUH CO CTaThel S.a.il): BH3yaslbHOE HAOIIOACHHUE; ITOICYET
YUETHBIX €IWHMIl SJEPHOTO0 MaTepHaja; Hepaspyllaloliyue H3MEepeHuss U OoTOop mpol;
WCTIONIb30BaHUE YCTPOMCTB il OOHApY>KEHWSI W HM3MEPEHWs paguallii; W3y4YeHHE YYETHBIX
JOKYMEHTOB, KacalOLIMXCSl KOIWYECTBA, MPOMCXOXKICHHS W pasMEIIeHHs MarepHana, oTOoop
npo0 OKpyXaromeld cpensl; W TPUMEHEHHE APYTMX OOBEKTHBHBIX MeEp, TeXHHYECKas
OCYIIECTBUMOCTb KOTOPBIX OblIa MOATBEPKICHA M UCTIOJIH30BaHUE KOTOPBIX OBLJIO COTIACOBAHO
CoBeToM U nocjie KOHCYIbTauuil Mexy AreHTcTBoM U Mpakom.

B oTHOIIEHNN DOCTyNa B COOTBETCTBUH CO cTaThel 5.b.: BU3yaibHOe HaOOAEHHE; 0TOOp MPoo
OKPY’KaroIlle Cpeabl; MCIOJIB30BAaHUE YCTPOMCTB IJIs1 OOHAPYXEHHS M M3MEPEHUs PaJuallii;
N3y4deHHEe KaCAIOIMXCs TapaHTHH MPOU3BOACTBEHHBIX U OTIPY30UHBIX YUETHBIX JOKYMEHTOB; U
MIPUMEHEHHE JpPYTUX OOBEKTUBHBIX Mep, TEXHWYECKas OCYIIECTBUMOCTh KOTOPBIX Oblia
MOATBEPKACHA U MCIOJIB30BaHNE KOTOPBIX OBLIO coriacoBano COBETOM M MOCIE KOHCYJIbTalUHA
MEXIy AreHTCTBOM U Mpakom.

B oTHOmIEHNN JOCTyIIa B COOTBETCTBHH CO CTaThel 5.C.: 0TOOp Mpod OKpyKaromiel cpeapl U B
cllydae, €ClM pe3yJbTaThl HE MO3BOJSIOT PEIIMTh BOMPOC WM YCTPAHUTh HECOOTBETCTBHE B
MeCTe HaxOXKICHHUS, OINpENeiCHHOM ATEHTCTBOM B COOTBETCTBHHM CO CTaThel 5.c.,
WCITIONIb30BaHUE B OTOM MeECTE€ HAaXOXIEHWS BH3YaJbHOTO HAOMIOAEHHS, YCTPOWMCTB IS
OOHApPY)KEHUS W W3MEPEHHUS paauallii W TMPUMEHEHHE IO COTJAcOBaHHWIO MEXTy Mpakom u
ATEHTCTBOM JAPYrux 0OBEKTUBHBIX MEP.

Cratesg 7

o mpocebe Upaka ArentcTBo u Mpak JOoroBaprBaroTCsS B OTHOLICHUHU PETYIUPYEMOTO JIOCTyIa
B paMkax Hacrtosmiero IIpotokona ¢ 1ebl0 MPEAOTBPAIICHHS PACKPBITHS YyBCTBUTEIBHOU C
TOYKH 3pEHHS SAACPHOTO PACHPOCTpaHEHUS HMHGOPMAIIUMK, BBIIOJIHEHHS TPeOOBaHUI
0e30macHOCTH WK (PU3UYECKON 3aIllUThl WK C TETbI0 00CCIICUCHHUS 3allIUThl HAXOIAIICHCS B
YaCTHOW COOCTBEHHOCTH WM KOMMEPYECKH 4YyBCTBHTENbHOW uH(popmaimn. Takue
JOTOBOPEHHOCTH HE MPEIMSATCTBYIOT ATEHTCTBY OCYILECTBIIATh JAEATSILHOCTD, KOTOPAst SBISETCS
HEOOXOMMOM Ui oOecricueHHs yOeIUTEIbHOM YBEPEHHOCTH B OTCYTCTBHU HE3asIBJICHHBIX
SJICPHOTO MaTepualia M JISSITEILHOCTH B COOTBETCTBYIOIIEM MECTE HAXOXKICHUS, BKIFOUAS
pelieHre Ir00ro BOnpoca, OTHOCSIIETOCs K MPABHIBHOCTH U TIOJHOTE HH(MOPMAIIUH, O KOTOPOI
TOBOPUTCS B CTaThe 2, MJIM YCTPAHEHUE HECOOTBETCTBHS, OTHOCSIIIETOCsI K 3TOM MH(OpMAIIUH.

Hpak MokeT NpH NpenocTaBIeHHHM HHGPOPMANUK, O KOTOpOW TOBOPHUTCS B CTaThbe 2,
nH(popMUpoBaTh ATr€HTCTBO O MeCTax Ha IUIOIIAAKE WIM B MECT€ HAaXOXICHHUS, Ha KOTOPBIX
MOXET NPUMEHSThCS PeTyIUPyEMbIil JOCTYIL.

Jlo BCTyIUIeHUS B CHIIy JIOOBIX HEOOXOMUMBIX JIOTIOMHHUTENBHBIX MONOKEHHN Mpak MokeTr
MPUOETHYTH K PETYIMPOBAHHIO JOCTYIIA B COOTBETCTBUH C TIOJIOKEHUSMH ITYHKTA 4. BBIIIE.



Cratpg 8

Huuto B Hacrosmiem [IpoTokone He mpenstcTByeT Mpaky mpemnocTaBisTh ATEHTCTBY JOCTYI K
MECTaM HaxOXICHHA B IOOIOJHCHHUEC K TEM, O KOTOPBLIX TOBOPUTCA B CTATbhAX 5mu 9, Wi TIPOCHUTH
ATEHTCTBO O IMPOBEICHUMU JICATSIILHOCTU IO MPOBEPKE B KOHKPETHOM MECTE HAXOXKICHUS. ATESHTCTBO
HE3aMEUTUTENBHO TPHUJIAraeT BCe PasyMHBIC YCHIINS JUIS OCYIICCTBICHHS ACHCTBUI B COOTBETCTBHU C
TaKOo# MPOCKOOiA.

Cratpg 9

Hpak nmpenocrapnser ATEHTCTBY AOCTYII K MECTaM HAXOXICHUS, ONPEICTICHHBIM ATCHTCTBOM ISt
oTOopa Mpod OKpyKaroIIel cpebl Ha OOIIMPHON TEPPUTOPUH, TIPH YCIOBHHU, YTO eciii Mpak He nMeer
BO3MOXKHOCTH TIPEIOCTaBUTh TaKoW jJoctym, To Mpak mnpumaraer Bce pa3yMHBIE YCHIIHS IS
YAOBIETBOpeHHs TpeOOBaHMII ATEHTCTBA B albTEPHATHBHBIX MECTaxX HAXOXKIEHHSA. ATEHTCTBO HeE
3ampalivBaeT TaKOW JIOCTYN JI0 TeX MOp, MOoKa OTOOp Mpo0 OKPYXAoIIeH Cpelnsl Ha OOUIMPHOM
TEPPUTOPHU W TIPOIEMYPHBIE MEphl U €ro IMpoBeneHus He omoOpeHbl COBETOM W HE IMPOBEICHBI
KOHCYJIbTalluK MeX 1y AreHTcTBoM U Upakom.

Cratps 10
ArentctBo uHdopmupyet HMpak o:

a. JledaTensHOCTH, OCYIIIECTBICHHON B paMKax Hactosiero [IpoTokomna, BKitoYas AeATEIHHOCTh B
OTHOIIIEHUH JTFOOBIX BOIIPOCOB MM HECOOTBETCTBHIA, KOTOPhIE ATEHTCTBO JTOBEJIO J0 CBEICHUS
Hpaka, B mpeaenax meCTHICCITH JHEH TTOCIIE OCYIIECTBICHHUSI ATEHTCTBOM 3TOH JCSITEIHHOCTH.

b. PesynpraTax AeqTensHOCTH B OTHOIIEHHWH JFOOBIX BOIPOCOB WIIM HECOOTBETCTBHH, KOTOPHIE
ATeHTCTBO J0BenO 10 cBeleHust Mpaka, o0 BO3MOXKHOCTH CKOpee, HO B JIIOOOM CiIydae B
TEUCHUE TPUALATH JHEH MOoCe MOMy4YeHUss ATEHTCTBOM 3TUX PE3yJIbTaTOB.

C. BriBogax, KOTOpble OHO CAENalo B pe3ysibTare CBOEH MAEATETbHOCTH B COOTBETCTBUH C
HactosmM [IpoTokonom. Takue BEIBOBI PEAOCTABIISIOTCS €3KETOTHO.

HA3HAYEHUME UHCIIEKTOPOB ATEHTCTBA
Cratps 11

a. 1) I'enepanbHblii mupektop yBemomusier Hpak 00 yrBepxkaenun CoBeToM JHOO0TO
JOJDKHOCTHOTO JIMIIa ATEHTCTBA B Ka4eCTBE MHCIIEKTOpa 110 rapantusiM. Ecmu Mpax He
U3BEIIAaeT | eHeparbHOrO AUPEKTOpa O CBOEM OTKJIOHEHHH TAKOTO JOJDKHOCTHOTO JIMIA
KakK MHCTeKTopa uisi Mpaka B TeUeHHe TpeX MecsleB Iocie MOIyYeHHs YBEIOMICHHS
00 ytBepxaeHnn COBETOM, HHCIIEKTOP, O KOTOPOM TaKUM 00pa3oM yBemomuieH Mpak,
CUMTAeTCs Ha3HAYeHHBIM B Vpak.

i) ['eHepanbHBI AUPEKTOpP, NEHCTBYSI B OTBET Ha Mpoch0y Wpaka mimu mo coOCTBEHHOU
MHUIIMATHBE, He3aMeUTHTeabHO nHpopmupyeT Mpak 00 oT3pIBe Ha3Ha4YeHHs JTHOOOTO
JOJKHOCTHOTO JINIIA B Ka4eCTBe MHCIIeKTopa it Mpaka.

b. YBengomieHue, 0 KOTOpOM TOBOPUTCS B ITYHKTE a. BBIILE, CUMTACTCS MOMyYeHHbIM Mpakom yepes
CeMb JIHEH TMocje JaThl HalpaBieHHs ATEHTCTBOM Takoro yBemomiieHust WMpaky 3aka3zHoM
KOPPECIIOHACHIUEN.



BU3bI
Crartpga 12

Hpak B TeueHme omHOTO MecAla MOCIe MOMYyYeHHs 3ampoca 00 3TOM B ciydae HeoOXOANMOCTH
MPEJOCTaBIAeT YKa3aHHOMY B TaKOM 3alpoce Ha3HAYeHHOMY WHCIIEKTOPY COOTBETCTBYIOIINE
MHOTOKPATHbIE BbHE3IHBIC/BBIC3HbIE W(WIM) TPaH3UTHBIE BH3BI, KOTOpBIE oOecmeyaT WHCIEKTOPY
BO3MOXKHOCTh Bhe3/1a W NpeObiBaHUs Ha TeppuTopuu Mpaka B 1ensx BbIMOIHEHHs ero(ee) (QpyHKIW.
JIro6b1e TpebyeMble BU3BI JEHCTBUTENHHBI B TEUEHHE HE MEHEE OTHOTO Tojla M B CIIydae HEOOXOAMMOCTH
BO300HOBIISIIOTCS HA MIEPHOJ HA3HAYEHHS HHCTIEKTOpa B Mpak.

JONOJHUTEJBHBIE MOJIOKEHUSA
Cratpg 13

a. B tex ciyuasx, xorma Wpak wiam ATEHTCTBO YKa3bIBalOT Ha HEOOXOAMMOCTH OMNPENCIIUTh B
JIONIOTHUTENPHBIX TIOJOKEHHUAX, KaKUM 00pa3oM CIieyeT MPUMEHSATh Mephl, W3JI0KEHHBIE B
HactosiieM IIporokone, WMpak u ATrEHTCTBO COIJIAaCOBBIBAIOT Takue JlOMOJHUTENbHbBIE
TIOJIO>KEHVSI B TCUCHUE JCBSIHOCTA JTHEH MOCTIe BCTYIUICHHS B CHITy Hactosiero [IpoTokona mim,
B TEX CIy4asiX, KOrJa yKa3aHue Ha He0OXOIUMOCTb TaKUX JIOTIOTHUTEIBHBIX MTOJIOKEHUH TaeTCs
Mocie BCTYIUIGHHS B CHITy HacTosmero lIpoTokomna, - B TedeHHe NIEBSHOCTA JHEH IMocie IaThl
TaKOTO YKa3aHUsI.

b. Jlo BCTymeHus B CHITY JTIFOOBIX HEOOXOIUMBIX J[OTIOTHUTENBHBIX MTOOXKEHNH ATEHTCTBO IMEET
MIPaBO MPUMEHATH MEPHI, H3JIOXKEHHBIE B HacToseM [IpoTokore.

CHUCTEMBI CBSI3U
Cratng 14

a. Upak nmaer paspemieHne AreHTCTBY CBOOOAHO HMCIOJIB30BaTh VIS CITY>KEOHBIX LIETEH CHCTEMbI
CBSI3U MEX]Ty UHCIIEKTOpaMu ATeHTcTBa B Mpake u LleHTpanbHBIMU yUpeskIeHUsIMU ATEHTCTBA
n(vm) PernoHambHBIME OIOPO, BKITIOYAS TIEpeiady B HEABTOHOMHOM WIJIM aBTOHOMHOM pPEXUME
WHOPMAIH, TOCTYHAOMIEH OT YCTPONUCTB, YCTAHOBIEHHBIX ATEHTCTBOM B IIETISIX COXPAHEHUS
n(uam) HaOMFONIEHHSI, WIIM U3MEPEHUS, U 00CCIICUNBACT 3allUTy TAKOW CBS3U. ATEHTCTBO MOCIIE
KOHCyJnbTaluii ¢ MpakoM HMeeT MpaBO HUCHONb30BaTh YCTAHOBICHHBICE HA MEXKIyHAPOIHOM
YPOBHE CHCTEMBI NMPSIMOM CBS3H, BKIIIOYAsl CIIyTHHKOBBIE CHCTEMBlI U APYrUe€ BUABI AAJbHEU
CBs3M, He wucmonb3yemble B HMpake. [lo mpocrbe Hpaka wmm AreHTCTBa MOAPOOHOCTH,
Kacarolyecss OCYLIECTBIEHHUA 3TOrO NMYHKTa B OTHOLICHMM IEPENayd B HEABTOHOMHOM WJIU
ABTOHOMHOM peXruMe HH()OPMAIIMH, TTOCTYIAIOIIEH OT YCTAHOBICHHBIX ATEHTCTBOM YCTPOICTB
COXpaHEHMs W/WIM HAOJIONCHHUS WM JUIS HM3MEPCHHH, ONPENenstoTcs B J{OMOMHHUTEIBHBIX
TIOJIOKECHHUSIX.

b. [Ipn ycTanoBneHnu cBsA3W W Nepenade HHMOOPMALNH, KaK 3TO MPeayCMaTPUBAETCS B MyHKTE a.
BHINIC, HAMICKAINMM 00pa3oM YYHUTHIBACTCS HEOOXOAMMOCTh OOCCIICUCHHUS  3allUTHI
HaXOJIAIIEICS B YaCTHOW COOCTBEHHOCTH MITH KOMMEPYECKH YyBCTBUTENEHON MH(pOpMAITAN TITH
TOU MHGOPMAIH 0 KOHCTPYKIINH, KOTOPYI0 Mpak cuutaeT 0c000 TyBCTBUTEILHOM.



SALIUTA KOH(IDI/IﬂEHHI/IAJIBHOﬁ NHO®OPMAILINHU
Cratbsa 15

ATEHTCTBO MOAAEPKHUBAECT CTPOTUi pexkuM obecriedeHrst 3PPEKTHBHOMN 3aIUTHI OT PaCKPHITHS
KOMMEPUYECKHX, TEXHOJIIOTHYECKHX U TPOMBIIIICHHBIX CEKPETOB M APYTod KOH(PHICHIIUATHLHOM
WHOPMAIH, KOTOPhIE CTAHOBSTCS €My W3BECTHBIMH, BKITIOUYAs TaKylo HH(OPMALUIO, KOTOpast
CTaHOBUTCS U3BECTHOM ATEHTCTBY B XOJI€ OCYIIIECTBIEHH HacToAmiero [IpoTokona.

PC)KI/IM, 0 KOTOPOM TOBOPUTCA B IIYHKTC a. BBIIIC, BKIHOYACT, B YaCTHOCTH, ITOJIOKCHHA,
OTHOCAIIHECA K

1) OOIIMM TIPHUHIIMIIAM U CBSI3aHHBIM C HUIMH MepaM 10 0OpaIeHnIo ¢ KOH(PpUICHINAIbHOM
nHbOpMaIuei;

ii) YCIIOBHSIM HaiiMa IepcoHata, KacaroIuMcs 3aIlUThl KOHPHUICHITHATHLHON HH(pOpMAaIHy;

iii) MpoLeaypaM B CIydae HapyIICHUH WK SKOObI MMEBIINX MECTO CIIyYacB HapyIICHUS
KOH(HICHIINATHHOCTH.

Pexum, 0 KOTOpOM TIOBOpUTCSI B IIyHKTE a. BBIIIE, YTBEPXKIACTCI U IEPUOJUYECKU
paccmarpuBaeTca CoBeToM.

IPUJIOKEHUA

Crarbs 16
[Ipunoxxenuss k HacrosiieMy IIpoTokomy SBJSIFOTCS €ro HEOThEeMJIEMOH wacTeio. 3a
WCKJIIOYEHUEM 1Iiefiel BHeceHus: mompaBok B Ilpunoxkenusi, tepmun "lIpotokon", kak oOH
yHoTpeOseTcst B HacTOSIIEM JOKyMeHTe, o3HaudaeT [IpoTokon u [lpunokenus, BMecTe B3SThIE.
B nepedens BUAOB NeATEIBHOCTH, YKa3aHHbBIX B [Ipunoxenuu I, u nepedeHs o00pynoBaHUs U
Matepuaia, ykazaHHBIX B Ilpmmoxxenwmm II, CoBeroM MOTYT BHOCHTBCS IIOTIPABKH II0
pexoMmeHmammu co3ganHoi CoBeToM pabodeil TPpyIIBl SKCIEPTOB OTKPBITOTO cocTaBa. Jlrobas
Takas IoINpaBKa BCTYMAaEeT B CUJIy Uepe3 YEThIpe Mecsia rnocie ee npuHATHsI CoBETOM.

BCTYIUIEHHUE B CWJIY

Crarps 17
Hacrosimmii IIpoTtokon BcTymaer B CWiIy B JACHb, Korga ATEHTCTBO mNoiayyut oT Hpaka
IMCbMEHHOE YBEJOMJICHHE O TOM, YTO 3aKOHOJATEIbHbIE M/WIN KOHCTUTYLIMOHHbIE TpeOOBaHUS

I/IpaKa, HeO6XOI[I/IMI>Ie IJIA BCTYIUICHUSA B CUJTY, BBITIOJIHCHBEI.

Hpax mMoxer B 1r000€ BpeMs 0 TOro, Kak HacTosmuil [IpoTokon BCTynuT B cuity, 3asiBUTh, 4TO
Wpak Oynet npumeHaTh HacTosumi [IpoTokos Ha BpeMeHHOH OCHOBe.

I'eHepanbHBIA TUPEKTOP HE3aMEITUTENILHO MH(OPMHUPYET BCE FOCYIapCTBa - WIEHBI ATEHTCTBA

0 JIOOOM 3asBJICHHH O TIPMMEHEHHH HacTosiero [IpoTokosia Ha BpeMEHHOW OCHOBE U O €ro
BCTYIIJICHHUU B CHUITY.
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OIIPEJAEJIEHUA
Cratsbs 18
s neneit vacrosamero IIporokona:
OTHocdammecss K SAEpHOMY TOIUIMBHOMY LMKy HAayYHO-HCCIIEOBATENbCKHE M OIBITHO-

KOHCTPYKTOPCKHE Da60TLI O3HAYar0T ACATCIbHOCTH, KOTOPAasi KOHKPETHO OTHOCUTCA K J'IIO60My
ACIICKTY pa3pa60TI<H nponecca Uil CUCTCMbI T000ro U3 CJICAYIOIICTO:

- KOHBEPCHH SZIEPHOTO MaTepHana,
- oborauieHus sIepHOTo MaTepHaa,
- W3TOTOBJICHHS SACPHOTO TOTUIHBA,
- PeaKTopoB,

- KPHUTHYECKHX COOpOK,

- mepepabOTKH SAESPHOTO TOILIHBA,

- 0o0paboTku (He BKIIOYas TIEPEYNAKOBKM WIM KOHAWIMOHUPOBAHUS, HE
IPElyCMaTPUBAIOIIET0 pa3/elICHUs 3JIEMEHTOB, Ul XpaHEHUs WIU 3aXOPOHEHMs)
OTXO/IOB CPEIHETO WM BBICOKOTO YPOBHS aKTHBHOCTH, COZEPKAIllMX ILUTyTOHMH,
BBICOKOOOOTAIIIEHHBIN ypaH Wi ypaH-233,

HO HE BKIIIOYAIOT JEATENFHOCTh, OTHOCSIIYIOCS K TEOPeTHYECKHM WM (yHAaMEeHTATbHBIM
HAay4YHBIM HCCIICJIOBAHUSIM WIA K HAYYHO-HCCIICIOBATEIBCKUM M OIBITHO-KOHCTPYKTOPCKUAM
pabotaM MO  TPOMBIIUICHHBIM  TMPUMEHEHHSM  PaJHOM30TOINOB,  MEIUIIMHCKHM,
THIPOJIOTHYECKAM M CEIbCKOXO3SICTBEHHBIM TPUMEHEHHSAM, HM3YYEHHIO IIOCIS/ICTBAN IS
3JI0POBBS X OKPYKAIOIIEH CPEJIbl M [0 YCOBEPIICHCTBOBAHUIO TEXHUIECKOTO 00CTY KUBaHHUSI.

[lnomanka o3HauaeT TEPPUTOPHIO, TPaHWILI KOTOpPOM  ompeneneHsl  pakom B
COOTBETCTBYIOIEW WHQOpPMAIMM O KOHCTPYKIMHA YCTAaHOBKH, BKJIFOYash OCTaHOBJICHHYIO
YCTaHOBKY, a TaKke B COOTBETCTBYIOIEH WH(OpMAMU O MecTe HaxXOKICHHUS BHE YCTaHOBOK,
r7ie OOBIYHO WCTIONB3YETCS SIIEPHBIA MaTepuall, BKIIFOYAs 3aKPBITOE MECTO HAaXOXKIICHHS BHE
YCTaHOBOK, T/Ie paHee MCIOIb30BAJICS SIIEPHBIN MaTepuall (KOTOpble OrPaHUIUBAIOTCS MECTaMHU
HaXO0KACHUS, TJIe HMEIOTCA TOpSYMe KaMephl MIIH OCYIIECTBIIAIACH JIESTEIbHOCTD, CBSI3aHHAsI C
KOHBepCHEl, o0orameHueM, H3rOTOBJICHHEM WIM TepepaboTkol TommBa). [lnomagka
BKITIOYAET TaKke BCe OOBEKTHI, COBMECTHO Pa3MeEIIEHHBIE C YITOMSHYTHIMH BBIIIE YCTaHOBKOM
WIA MECTOM HaxOXJEHHSA, C LENbI0 TNPEJOCTABICHUS WM HCTONb30BaHUS CYIIECTBEHHBIX
CpelcTB 00ecreueHH s], BKIIoUast: TOpsure Kamephl il 0OpaboTKu OOMy4eHHBIX MaTepHajioB,
HE COfAepKaIlluX SIIACPHBIM MaTepHhajl, YCTaHOBKH Ui OOpaOOTKH, XpaHEHWs W 3aXOPOHEHUS
OTXOJIOB; a TakXKe 3/aHWs, CBS3aHHBIE C COTJIACOBAHHOW [ESTENbHOCTHIO, OIpeelIeHHOM
HpaxoMm B COOTBETCTBHH CO CTaTheH 2.a.1v) BHIIIE.

CHsTtas ¢ OKCILTyaTalyy YCTAHOBKA HWJIM CHATOC C IJKCIUTyaTalluW MECTO HAXOXJICHHUA BHEC
YCTAHOBOK O3Ha4YaroT OOBEKT WJIH MECTO HaXOXJICHHA, Ha KOTOPbIX ACMOHTHPOBAHBI WJIN

CACJIaHbl HENPUTOAHBIMU K SKCIUTyaTallu OCTaBIIMECA KOHCTPYKIIUU U O60py,[[OBaHI/IC, Ba’XHBIC
JJIA ee(ero) HCIIOJB30BAaHUA, TaK 4YTO OHa(OHO) HC HCHOJIB3YCTCA IS XPAHCHUA ANCPHOIO
Mar€puaiia 1 HE MOXKET OaJICC MCIIOJb30BaATHCA IJIA 06pameHI/m C AACPHBIM MaT€pUaIOM, €T0
06pa6OTKI/I WJIK UCIIOJIB30BaHMA.
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OcraHOBJICHHAS YCTAHOBKA HMJIM 3aKPBITOC MECTO HAXOXKJICHHS BHEC YCTAHOBOK O3HA4YarOT OOBEKT
WM MECTO HaXOXICHMS, SKCIUIyaTalvsd KOTOPBIX IMPEKpalICHa U U3 KOTOPBIX U3BAT H,E[epHI:IP'I
MaTepuajl, HO KOTOPBIC HEC CHATHI C OKCILTyaTalluu.

BeicokooboranieHHblid ypaH o3HadaeT ypaH c¢ oborameHueM 20% WM BBIIIE IO H30TOITY
ypana-235.

O160p mpob OKpYIKAIOMIEH Cpebl B KOHKPETHOM MECTe HAXQXKICHHS O3HadaeT oTOOp mpod
OKpYXKaroIlel cpenbl (Hampumep, BO3IyXa, BOJBI, PAaCTUTEIBHOCTH, TOYBBI, 3arps3HEHHI) B
OTPE/ICTICHHOM ATEHTCTBOM MECTE HAXOXKJCHHUS M HEMOCPENCTBEHHON OJIM30CTH OT HEro ¢
I CIIbIO COI[efICTBI/ISI AFCHTCTBy B IIOAT'OTOBKE BBIBOJIOB 06 OTCYTCTBHUU HC3AABJICHHBIX ACPHOIO
MaTepHaa WiK SACPHOU AeATSILHOCTH B TOM OIPEICIICHHOM MECTE HaXOXKICHHSI.

Ot6op 1pob6 OKpyXkaromiel cpefbl Ha OOIMPHON TEPPUTOPHH O3HAYaeT OTOOp Mpood
OKpYKaroIleH cpeibl (HarmpuMep, BO34yXa, BOJIbI, PACTUTEIILHOCTH, TIOYBBI, 3arPsS3HEHUN) B PsIC
OIIPEICTICHHBIX ATEHTCTBOM MECT HAaXOXIIEHHS C IETIbI0 COACHCTBHA ATEHTCTBY B MOATOTOBKE
BBIBOJIOB 00 OTCYTCTBMH HE3asBJICHHBIX SIEPHOTO MaTepHalia WIN SICPHOHN JESTeTHHOCTH Ha
OOIIMPHON TEPPUTOPHH.

SlnepHBIN MaTepran COTIacHO OMPENCICHHI0, JAHHOMY B cTaThe XX YcTaBa, O3Ha4daeT JIo00i
WCXOMHBI Marepuan WiIH JI000H CHelUalibHBIA pacUIeIUIONHHCS MaTepuain. TepMuH
HCXOJHBIM Marepuan He JOJDKEH TOJKOBATHCS MPUMEHUTENBHO K PyA€ WM OTXOJaM PYIbIL.
JIroboe ompenenenne, nanaoe COBETOM B COOTBETCTBHM CO CTaTheld XX YcraBa ATEHTCTBa
[oCJIe BCTYIUIEHUS B CHITy HacTosuiero IIpoTrokosna, KOTOpOe pacHIMpsieT CIIMCOK MaTepHajoB,
CUUTAIOIIUXCSI HCXOHBIM WM CTICIUATBHBIM PACIIEIUITIONIMMCS] MaTEPHUaIoM, BCTYTIAeT B CHITY
B paMKax Hactosulero [IpoTokona Tonbko nocie npunsatus Mpakom.

YcTaHOBKA O3HAYAET:

1) PeaKTop, KPUTHYECKYI0 COOpKY, 3aBOJ IO KOHBEPCHUH, 3aBOJ II0 H3TOTOBJIICHUIO,
nepepabaThIBAIOIIYI0 YCTAaHOBKY, YCTAaHOBKY JUIA Pa3J/ieNieHHs] H30TOTIOB WM OTJEIBHOE
XPaHWIHIIE; WA

i) Mo00e MECTO HaXOXKICHUSA, TNe OOBIYHO UCIONB3YETCsl SIMEPHBIM Marepuan B
KOJIYECTBAX, MPEBBIIAOIINX OJUH () (DEKTUBHBIN KHIIOTPAMM.

MecTo HaxOKAEHHUS BHE YCTAHOBOK O3HAYaeT JIFOOOH OOBEKT WIIM JIF00OE€ MECTO HAXOXKICHUS,
KOTOpble HE SABJSIOTCS YCTaHOBKOHM, M TJ€ OOBIYHO HCIONB3YeTCs SIepHBIH MaTephail B
KOJINYECTBAX, PABHBIX OAHOMY Y(()EKTUBHOMY KUJIOTPaMMy HITH MEHEe.
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COBEPUIEHO B Bene 9-ro mast okTs10pst 2008 rofa B ABYX 3K3eMIUISIpax Ha aHIIIMICKOM M
apaOCKOM $3bIKaX, MPUUeM 00a TEKCTa SBISIOTCS PABHO ayTEHTUYHBIMU.

3a IPAKCKVIO PECIIYBJIMKY: 3a MEXXZIYHAPOJHOE AI'EHTCTBO
I10 ATOMHOMU SHEPI'UU:

(TIoamuUCH) (TToaTHUCH)

Tapuk Kamens Xycceitn Akpayn Moxamen Dnbpbapaneit

[Mocon Upaxckoii PecrryOnuku I'enepanbHBIi JUPEKTOP

B ABcTpuiickoii PecrryOmike
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iii)

Vi)

vii)

viii)

[MPUJIOKEHME I
INEPEYEHb BU/IOB JJEATEJIBHOCTHU, O KOTOPBIX 'OBOPUTCA
B CTATEE 2.a.iv) HACTOSAIIEI'O ITPOTOKOJIA
UsrortoieHne poTopHBIX TPYO T HEeHTpUDYT MU cOOpKa ra30BbIX HEHTPUPYT.

PotopHblie TpyOb! /Ui 1IeHTpU(YT 03HAYAIOT TOHKOCTEHHBIE [IMITUHAPHI, OMIMCAHHE KOTOPBIX
npuBeneHo B pasaene 5.1.1 b) Ipunoxxenns 11.

l'azoBble meHTpH(YTH 03HAYAOT HEHTPU(YTH, OMUCAHHE KOTOPBIX IMPUBEIECHO BO BBOJHOM
3aMeudaHuu K pazaeny 5.1 Ipunoxenus I1.

Usrorosnenue nuddy3noHHBIX 0apbepoB.

Jduddysronnpie Oapbepbl 03HAYAIOT TOHKHE TOPUCThIC (UIIBTPBI, OMHMCAHHWE KOTOPBIX
npuBeseHo B pasznene 5.3.1 a) [punoxenus 11.

UzroToBnenne mmm cO0pka CHCTEM, UCTIONB3YIOIINX JIA3ePHL.

Cuctembl, UCTIONB3YIONIHE Ja3ephl, 03HAYAIOT CHCTEMBI, BKJIFOUAIOIINE T€ MTPEMETHI, OITUCaHNEe
KOTOPBIX MIpUBEAEHO B pazjene 5.7 [punoxenus I1.

H3roroBieHue uiu c6op1<a QJICKTPOMATHUTHBIX CEIapaTOPOB U30TOIIOB.
DIIEKTPOMATrHUTHBIC CENapaToOpbl M30TONOB O3HAYAIOT TE IpEAMETEI, O KOTOPBIX I'OBOPUTCA B

pasnmene 5.9.1 Ilpunoxenus Il u koTtopsle coaep)kKaT MCTOUHUKM HOHOB, ONHCaHHE KOTOPBIX
npuBeieHo B paznene 5.9.1 a) [punoxenns 11.

W3rorosieHue uin cOOpKa KOJIOHH WM SKCTPAKIIMOHHOTO 000pYI0BAHUSL.

KoJIOHHBI MJIM IKCTPAKIUOHHOE 000pPYIOBAHHE O3HAYAKOT TE MPEAMETHI, OIKUCAHHE KOTOPBIX
MpUBEICHO B paszaenax 5.6.1,5.6.2, 5.6.3, 5.6.5, 5.6.6, 5.6.7 u 5.6.8 [Ipunoxenus 1.

W3rotoBrieHre pa3feiUTENbHBIX COMEN WM BHUXPEBBIX TPYOOK sl a’pOANHAMHYECKOTO
oborarreHus.

PaznenmTenbHbIe comIa MM BUXPEBbIC TPYOKH JUTS a9pOIMHAMUYECKOT0 000TallIeHNs 03HAYAI0T
pa3IeNuTeNbHBIE COIUIA U BUXPEBBIC TPYOKH, ONMCAHUE KOTOPHIX TPHUBEIEHO COOTBETCTBEHHO B
paznmenax 5.5.1 u 5.5.2 lpunoxenus I1.

HzrorosneHue nim c60pKa CHUCTEM I'CHECpAlU ypaHOBOﬁ IJIa3MBbI.

CucTeMBbl reHepaly ypaHoBOM IJIa3Mbl 03HAYAIOT CUCTEMBI TSl TeHEPALMK YPAHOBOH IIa3MBl,
OMMCaHUE KOTOPBIX MpUBEACHO B pazzaene 5.8.3 Ipunoxenus 11.

W3roToBneHune IMPKOHUEBBIX TPYO.

LlupkoHHEBBIC TPYOBI O3HAYAIOT TPYOBI, OINMMCaHWE KOTOPBIX NPUBEACHO B pazmene 1.6
ITpunoxenus 11




xi)

xii)

xiii)

Xiv)

XV)

[Tpon3BOACTBO WK MOBBILIEHUE KAUE€CTBA TSAKEIION BOJBI WU IEHTEPHUSL.

Tsoxenas Boja Wiy IelTepruil 03HAYAIOT NEHTEpUi, TSDKEIYI0 BOXy (OKCHI ASHTEpHs) U JItoboe
JPYTOE COeNMHEHHE JCUTEpUsI, B KOTOPOM OTHOIIICHHUE YHCIIa aTOMOB JCUTEpHs K YUCITYy aTOMOB
Bozopoza npessimaet 1:5000.

Nzrororiienune rpaduTa AepHON YUCTOTHL

[padur spepHOW YKMCTOTBI O3HA4YaeT TPaduUT, YpOBEHb YHUCTOTHI KOTOPOTO BBINIC, YEM
5 MIJITHOHHBIX YacTeif GOPHOTO SKBHBATICHTA, a INIOTHOCT Hpesbirmact 1,50 r/cm’.

H3rorosneHue KOHTCﬁHepOB JJI 06J'Iy‘I€HHOI‘0 TOIIJIMBA.

KownteiiHep uis 0OXYYEHHOTO TOIDIMBA O3HAYAET €MKOCTh JUIA TIEPEBO3KH H/WITH XPaHCHHS
00JIy4eHHOTO TOTUTHBA, OOECIICYMBAIONIYI0 XUMUYECKYI0, TEILUIOBYIO U PaUAIMOHHYIO 3alHTY,
a TaKKe OTBOJI TeIlIa paciajia BO BpeMs IepeMeIleH s, IEPEBO3KH U XpaHECHHSI.

W3roroBiieHNe PEaKTOPHBIX YIIPABISIOLIMX CTEPIKHEM.

PeakTopHbIC YIPABISIONINE CTEPKHU O3HAYAIOT CTEPXKHH, OIMHCAHUE KOTOPHIX TPHBEICHO B
paznene 1.4 Ipunoxenus I1.

H3roTtoBneHue 0€30MacHBIX C TOYKH 3PpCHUA KPUTUIHOCTH 0akoB U pe3CepBYyapoOB.

bezomacHble ¢ TOYKHM 3pEHHs] KPUTHYHOCTH Oakd M pe3epByaphbl O3HAYAIOT T€ IPEIMETHI,
OMMCaHUE KOTOPBIX MPUBEACHO B pa3aenax 3.2 u 3.4 Ilpunoxenus 11.

W3roToBnenne MamvH Aj1st pyOKH 00JyHdEeHHBIX TOIUTUBHBIX 3JIEMEHTOB.

MammHb! 115 pyOk# 00JyYeHHBIX TOIUIMBHBIX AJIIEMEHTOB O3HAYAIOT 00OPYIOBaHUE, ONHCAHHE
KoToporo npuseneHo B paznene 3.1 [punoxenns 1.

CoopyxeHHe ropsanx Kamep.

Copstune xamepsl 03HAYAIOT KaMepy WIH COCTUHEHHBIE MEXTy CO00 KaMephl 00muM 00BeMoM
HE MeHee 6 M°, CHAGYKCHHBIC 3aIUTOMH, PABHOM WIM NpEeBBIMAONMEH SKBUBaTeHT 0,5 M 6eToHa
IIOTHOCTBIO 3,2 T/cM® WM Goliee, YKOMILIEKTOBAHHBIC OOOPYJIOBAHMEM JUIs MPOBEICHHS
oTiepanuii ¢ UCIIOIh30BAHUEM TUCTAHITMOHHOTO YIIPABICHISL.




1.1.

1.2

[MPUJIOXEHMUE 11

INEPEYEHDBb COI'JTACOBAHHOI'O OBOPYIOBAHUA 1 HEAJIEPHOI'O
MATEPHAJIA U1 OTYHETHOCTHU OB OKCIIOPTE N UMITIOPTE
B COOTBETCTBUM CO CTATBEM 2.a.ix)

PeaxTopsl 1 peakTOpHOE 060pY/10BaHUE
KoMIuieKTHBIE sijlepHbIE PeaKTOPbI

SnepHele  peaKTOpBHI, crocoOHele  paboTaTh B pEXHUME  KOHTPOJIHPYEMOU
CaMOTOJIICPKUBAIOILIEHCS  1IETTHONM peakluyd JeNIeHUs, HWCKIIoYas peakTopbl HyJIEBOU
MOMIHOCTHU, KOTOPBIC OIPCACIIAIOTCA KaK pPEaKTOPhlI C MPOCKTHBIM MAKCUMAJILHBIM YPOBHEM
MIPOU3BO/ICTBA IUTYyTOHUSA, HE TipeBbIimaronumM 100 rpaMMoB B TOI.

[NOACHUTEJIbBHOE 3AMEYAHUE

"SnepHblil peakTop" B OCHOBHOM BKJIIOUACT Y3JIbl, HAXOMSAUIUECS BHYTPU KOpITyca PeakTropa
WIM HENOCPEICTBEHHO IPHMBIKAIOIUME K HEMy, O0OpYyIOBaHHE, KOTOPOE KOHTPOIUPYET
YpOBEHb MOIIHOCTH B aKTHUBHOM 30HE, M KOMIIOHEHTHI, KOTOpBhIE OOBIYHO COZIEp)KaT
TETUIOHOCUTENb TIEPBOTO KOHTYpa AKTHBHOH 30HBI PEAaKTOpa, WM BCTYNAOT C HUM B
HETIOCPEACTBEHHBIN KOHTAKT WK YIPABISIIOT UM.

He mpennonaraercst MCKIIOYEHHE PEAKTOPOB, KOTOPHIE HAAJIEKAalIMM 00pa3oM MOTJH OBl
MOABEPrHYTHCA MOJU(MUKALMK Ul MPOU3BOACTBA 3HAUYMTENHHO OOJIBILIETO KOJMYECTBA, YEM
100 rpaMMoOB TTYTOHUS B ToJl. PeakTopsl, mpeaHa3HaueHHbIe IS ITUTENIbHOM KCIUTyaTaluu
Ha 3HAYUTENIBHBIX YPOBHSAX MOIIHOCTH, HE3aBUCHMO OT CTENEHH HX BO3MOXKHOCTEH
MIPOU3BO/ICTBA ITyTOHUSA, HE PACCMATPUBAIOTCS KaK "peakTOphl HYJIEBOM MOIIHOCTH".

PeakTopHbIe KOpITyca BBICOKOTO JABJIEHHS

Mertammuueckue Kopiyca B c60pe WM HMX OCHOBHBIC YaCTH 3aBOJICKOI'O H3TOTOBJICHHA,
KOTOPBIC CIICHHUATIBHO IMPEAHA3SHAYCHBI WM IMOATOTOBJICHBI JJId pasMCIICHUA B HUX aKTHUBHOM
30HbI AJCPHBIX PCAKTOPOB, KAaK OHH OIPCEACICHbI B ITYHKTC 1.1. BBIIC, H CIIOCOOHBIE
BBIACPIKUBATH pa6oqee HAAaBJICHUC TCINIOHOCUTCIIA IICPBOI'O KOHTYpPA.

[NOACHUTEJIBHOE 3AMEYAHUE

Bepxusist mimmta Kopityca BBICOKOTO IaBJICHHS PEaKTOpa OXBaTBIBACTCS IMyHKTOM 1.2 Kak
OCHOBHasl, 3aBOJICKOTO M3TOTOBJIEHHS], YaCTh KOPITyca BBICOKOTO JaBJICHUSL.

BHyTpennue gactu peakropa (HampuMep, NOANCPKUBAIOIIME KOJOHHBI M IUIUTHI aKTUBHOM
30HBI M JIpyIHe BHYTPEHHHE YacTH KOPITyca, HAMpPAaBISIIOIIUE TPYOBI U PETYIUPYIOMINX
CTEPKHEH, TEIIOBbIE YKPAHbI, MEPETOPOIKH, TPyOHbIE PEIIETKH aKTHBHOW 30HBI, IIACTHHBI
maddy3opa U T.1.) OOBIYHO MOCTABIIIOTCS MOCTABILMKOM peakTopa. B HEKOTOpBIX cirydasx
OIIpEJENICHHBIE BHYTPEHHUE OIOPHBIE KOMIIOHEHTHI BKJIFOYAIOTCS B M3TOTOBIECHHE KOpITyca
BBICOKOTO [JaBJIEHUS. OTH MPEIAMETHl SIBISIOTCS JOCTATOYHO BaKHBIMH C TOYKH 3pPEHHUS
0€30MacHOCTH M HAJISKHOCTH JKCIUIyaTallul PeakTopoB (M, CIEHOBATENBHO, C TOUKU 3PEHHUS
TapaHTUIHBIX 00s3aTEIbCTB M OTBETCTBEHHOCTH MOCTABIIMKA PEAKTOPa), YTOOBI X IOCTaBKa
BHE PaMOK OCHOBHOI'O COTJIAIIEHHS O IIOCTaBKE CaMOro peakTopa He cTaja Obl OOBIYHON



1.3.

1.4.

1.5.

1.6.

1.7.

npakTukoi. [losToMy, XOTd OTHenbHas TOCTaBKa JTHX YHHUKAJIBHBIX, CHENHAIBEHO
MpeAHA3HAYEHHBIX U TIOATOTOBIEHHBIX, BAYKHBIX, KPYIHBIX U AOPOTOCTOSIIUX MPEAMETOB HE
00s13aTeNbHO OyEeT paccMaTpUBATHCS KakK BhITAAmoNIas U3 cepbl HHTEPECOB, TAKOH COCco0
MIOCTaBKH CUUTAETCA MaJIOBEPOSITHBIM.

MammuHsbI 1151 3arpy3KH U BHITPY3KH PEAKTOPHOT0 TOILIMBA

ManunyistopHoe 000pyAOBaHUE, CIIEIMANBHO MpeTHa3HaYeHHOE WM MOJTOTOBICHHOE IS
3arpy3Kd WM HW3BJIECUYEHUS TOIUIMBA W3 SJEPHBIX PEaKTOpOB, Kak OHHU OIpeeNieHbl B
myHkTe 1.1. BbIIIE, KOTOpPOE MOXKET WCIIONB30BaThCA, KOTIAa PEaKTop HaXOAWUTCS TIOJ
Harpy3Koi, Win 00JIaIaeT TeXHHYECKUMH BO3MOYKHOCTSAMH Il TOYHOTO TO3UIIMOHUPOBAHUS
WM OPUEHTHPOBAHMSA, TMO3BOJSIOIIMMH MPOBOJAUTH Ha OCTAHOBIEHHOM PEAKTOpPE CIIOXKHBIC
paboTel TO Teperpy3ke TOIUTHBA, IPH KOTOPHIX OOBIYHO HEBO3MOXKHBI HETOCPEICTBEHHOE
HaOJIFO/ICHNE WK TIPSIMOM TOCTYT K TOTUTHBY.

PeakTopHbIe ynpasJisiionye cTep;KHA

CTep)KHI/I, CIICHUAJIBHO MPE€AHA3HAYCHHBIC WJIW IMOATOTOBJICHHBIC JIA YIIPABJICHUSA CKOPOCTHIO
PCaKIuu B AACPHBIX PCAKTOPAX, KaK OHU OIPCACICHBI B ITYHKTC 1.1. BEIIIIC.

[NOACHUTEJIbBHOE 3AMEYAHUE

Crofia ke BKITIOYAKOTCSl, IOMUMO YacCTH, MOTJIONIAIOIIEH HEUTPOHBI, €e OMOPHBIE U MO/[BECHBIC
KOHCTPYKIIHH, €CITH ITOCTaBKa MPOU3BOANTCS Pa3IeIbHO.

PeaxTopHbIe TPyOBI BHICOKOTO JaBJIeHUS

TpyOBl, KOTOpBIE CHENUANBHO MpeaHa3HAYeHbl WM MOATOTOBJIEHBI IS pa3MeIleHHs B HUX
TOIUTMBHBIX 3JIEMEHTOB WU TEIUIOHOCHUTENS TIEPBOr0 KOHTypa B peakTopax, Kak OHH
orpeneneHbl B MyHKTe 1.1. Beime, mpu pabodem maBieHwH, mpesbimatomeM 5,1 Mlla
(740 dynT/KB. APOIM).

Lnpxonnenbie TPYObI

TpyObl miam cOOpkM TpyO W3 METAUIMYECKOTO LUPKOHHS WM €ro CIUIaBOB, IO BeECy
npesbimaomme 500 Kr B TeueHHe Jr000ro 12-MecsuHOro mepuoaa, KOTOpbIe CIelHaIbHO
MpeJHA3HAYCHBI WX TTOrOTOBJIEHBI [UISl HCTIONB30BAHMS B PEAKTOPaX, KaK OHM OTPEICIICHBI B
nyHkTe 1.1. BBIIIE, ¥ B KOTOPBIX OTHOILIEHHUE IO Becy radpHus K HUpKOHUIO MeHbIe yeM 1:500.

Hacocbl epBoro KOHTypa TeNJI0HOCHTEJIS

Hacocpl, cneuuanbHO mNpeAHA3HAYEHHBICE WJIM TOATOTOBJICHHBIC IS TOJJIEPKAHUS
LIUPKYISIANA TETUIOHOCHUTEIS TIEPBOTO KOHTYPA SIEPHBIX PEaKTOPOB, KAK OHH OTIPEIICTICHEI B
nyHkre 1.1. BbIie.

[NOACHUTEJIBHOE 3AMEYAHUE

CHe]_II/IaJII)HO MMPECAHA3HAYCHHBIC WM IMOATOTOBJICHHBIC HACOCHI MOIYT BKIIIOYAaTh CJIOXKHBIC,
VIUIOTHEHHBIC WJIM MHOTOKPAaTHO YIUIOTHEHHBIC CHUCTEMBI Ui MPEIOTBPAILCHUS YTECUKH
TEIUIOHOCUTENS TIEPBOTO KOHTYpa, TEPMETUYHbIE HACOCHl W HACOCHI C CHCTEMaMH
MHEPIHUATEHON MacChl. JTO OMpeNeIeHre KacaeTcsl HAaCOCOB, aTTECTOBAaHHBIX 1Mo Kitaccy NC-1
WJIM DKBUBAJICHTHBIM CTaHIapTaM.



2.1.

2.2.

HesinepHable MaTepuasbl 1J1s PeakTOPOB
HeiiTepuii u Tsizkes1as1 Boga

Hewitepuii, Tspkenass Boga (OKMCh JedTepusi) W J000Oe Ipyroe COeAWHEHHE NeHTepusi, B
KOTOPOM OTHOIIIEHHE JEUTepus K aroMaM Bojaopoja mnpesbimaeT 1:5000, npenHa3zHaueHHbIE
JUIS WCTIOJIb30BAHUS B SAIEPHBIX PEAaKTOpax, Kak OHHU OIpeesieHbl B IMyHKTe 1.1. Bbime, B
KonmuyecTBax, mpesblmarommx 200 K© aToMOB jeiiTepust ais J0OOW OXHOM CTpaHbI-
MOJTy4aTesisi B Te4eHHe Jr00oro 12-MecsuHoro nepuosa.

SnepHo-uncThIil rpaduT

I'padhur, mmeromuii cremeHb YUCTOTH BBINIE S-MHJUIMOHHBIX OOpHOIO 3KBHBAJIEHTA, C
IUIOTHOCTBIO GoMbuIe ueM 1,50 r/cM’, NpeiHA3HAYEHHBI JUIA MCIIONB30BAHMS B SIEPHBIX
peakTopax, Kak OHHM OIpenesieHbl B MyHKTe 1.1 Bhllle, B KONMYECTBAX, MPEBBIIIAIOIINX
3x10" kr (30 MeTpHUYECKHX TOHH) JUIsl TFOOO0H OHON CTPAHBI-MOTYYATENsS B TeUSHHE MOOO0ro
12-MecsTaHOTO TIepHoa.

[NPUMEYAHUE

Jns menelt SKCIIOPTHOTO KOHTPOJISL TPABHUTENBCTBO OMNpEAENieT, OyAyT JHU 3KCIIOPTHbIE
MapTUH COOTBETCTBYIOILETO BBIIIEYKa3aHHBIM XapaKTEPUCTUKaM rpaduTa HUCIOIb30BaTHCS B
AIEPHBIX PEAKTOPAX.

YceTraHoBKH 101 nepepaGoTKH 00Jy4YeHHBIX TOIUIMBHBIX JIEMEHTOB W 000pyl0BaHue,
cHelHAIbHO NPeHA3HAYEHHOe WU MOAr0TOBJIeHHOE JJIs 3TOr0

BBOJIHOE 3AMEYAHUE

[Ipu mepepaboTke OONYyYEHHOTO SAEPHOTO TOIUIMBA IUTYyTOHHH M ypaH OTIENSAIOTCA OT
BBICOKOAKTHBHBIX TPOIYKTOB JEJCHUS M APYTHX TPaHCYpaHOBBIX 3JeMeHTOB. s Takoro
pa3IeneHust MOTYT HCIIOJBb30BAaThCS PA3IMYHbIE TEXHOJIOTHMYECKHe mporecchl. OmHako co
BpemereM mnipouiecc "[lypekc" cranm HamOojiee pacmpOCTpaHEHHBIM H TNPHEMJIEMBIM. JTOT
MpoLecc BKIIOYACT PACTBOPEHHE OOIYYEHHOTO SIEPHOTO TOIUIMBAa B a30THOM KHCIOTE C
MOCJICAYIOIIUM  BBIICICHHEM ypaHa, IUTyTOHUS M TIPOXYKTOB JICNCHHS OKCTpaKIUei
PacCTBOPHTENIEM C IIOMOIIBIO TPHOYTHII(OoCchaTa B OpraHNIECKOM pa30aBUTEIE.

TexHonmoruueckue MpoUecchl Ha pa3iuyHbIX ycTaHOBKax Tuma "llypekc" aHanoruyuel u
BKJIIOYAIOT:  M3MEJIbYEHHE OOJYUYEHHBIX TOIUIMBHBIX 3JIEMEHTOB, PAacTBOPEHHE TOILIMBA,
9KCTPAKIMIO PACTBOPUTENIEM U XpaHEHHE TEXHOJOTHUECKOM MKHIKOCTH. MOXKET HMEThCA
TaKke 00OpyZOBaHHE IJIsl TEIUIOBOM JACHUTpAlMM HUTpaTa ypaHa, KOHBEPCHH HHUTpAaTa
IUTyTOHUS B OKHCh WJIM METaJUI, a TakKe A1 OOpabOTKH >KHIKUX OTXOIOB, COAEPMKALIMX
MIPOAYKTHI JENIeHUs, 0 TMONy4eHUsI (POpMBbI, IPUTOAHOM AJISI MPOAOHKUTENIBHOTO XPaHEHUS
Wi 3axopoHeHHs. OAHAaKO KOHKpETHblE THNBI M KOHQHTrypamus 00OpyIOBaHUS,
BBIOJTHSIOIIETO 3TH (QYHKIMHU, MOTYT Pa3jIMyaThCs Ha PAa3IMYHbIX ycTaHOBKax Thmna "Ilypekc"
[I0 HECKOJIbKUM IPUYMHAM, BKJIFOUYasl TUIBI U KOJIMYECTBO OOIYyYEHHOTO SIEPHOIO TOILIMBA,
HOJJIEXkKAIIEro IepepaboTKe, U MpPEANojaraeMblii IPOLECC OCAXKICHUS W3BIEKAEMBIX
MaTepuajoB, a TaKKe NPUHLOUIBI oOecrieyeHus] OE30MacHOCTH W TEXHHUYECKOTo
00CIy’>KUBaHUS, IPUCYILIE KOHCTPYKLUH JaHHON YCTAaHOBKH.
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3.3.

"YcTanoBka 171 mepepaboTKu 00IyUCHHBIX TOIUTMBHBIX 3JIEMEHTOB" BKIIIOYAET 000PYI0BaHIE
Y KOMITOHEHTHI, KOTOPBIE OOBIYHO HAXOJATCS B TIPSMOM KOHTAKTE C OOJYYSHHBIM TOILTHBOM H
OCHOBHBIMH TEXHOJIOTHYECKUMH TOTOKAaMH SIEPHOTO MaTepualia M IMPOAYKTOB JAEJICHUS, U
HEMOCPEJICTBEHHO YIPABIISIFOT UMH.

OTH Tpolecchl, BKIIOYas MOJNHBIE CHCTEMBI AT KOHBEPCHUHM IUIYTOHHS M TPOU3BOJICTBA
METAJUINYECKOTO ITYTOHUS, MOTYT OBITh UACHTH()UIMPOBAHBI [0 MEpaM, IPUHUMAEMBIM IS
IIPEIOTBPAILECHUS ONTACHOCTEHN B CBSA3U C KPUTUYHOCTBHIO (HAIIpUMEpP, MEPaMH, CBSI3aHHBIMHU C
reoMeTpueil), obmyyeHneMm (HampuMep, MyTeM 3allUTbl OT OOJyYeHHS) M TOKCHYHOCTBHIO
(HanpuMmep, MepaMH 110 yAEPKAHUIO).

[penmeTrsl 000pyIOBaHUS, Ha KOTOPbIC, KAK CUUTACTCS, paclpOCTpaHsAeTCs 3HAUeHUE (Ppasbl
"u o0opymoBaHKE, CIICIUATBFHO MPEeTHA3HAYCHHOE WIIH MOATOTOBIICHHOE" I TepepadoTKu
00JTyYSHHBIX TOIUTUBHBIX BJIEMEHTOB, BKITFOYAIOT:

Mammuns! 15151 pyOKH 00,Iy4eHHbIX TOIIMBHBIX 3J1EMEHTOB
BBOJHOE 3AMEYAHUE

910 000pYAOBaHUE UCTIONB3YETCS JJIs1 BCKPBHITUS O00JIOUKH TOILTHBA C TIEITBIO TOCIIESIYOIIETO
pacTBOpeHus: 00Jy4eHHOTO sepHOro MaTepraia. Kak mpaBuito, UCTIONB3YIOTCS CIIEIIUAIBHO
MpeHa3HaueHHbIe, CKOHCTPYMPOBaHHBIE UIA pPyOKHM MeTajula yCTPOMCTBA, XOTSA MOMKET
HCTIONB30BAThCS 1 00JIee COBEPIIIEHHOE 000pYA0BaHIE, HAPUMED J1a3ephbl.

JucTaHIMOHHO  ympaBisieMoe  0o0OpyIOBaHHME, CIENUaTbHO —MpeJHa3HaYeHHOE MM
HOATOTOBJICHHOE ISl UCIIOb30BAHMS HA YCTAHOBKE IO IepepaboTKe, KaK OHa OIpEeAeieHa
BBIIIIE, JJIS PE3KH, pyOKH MITH Hape3Ku COOPOK, ITyYKOB MM CTEPyKHEH 00Iy4eHHOTO SAEPHOTO
TOILIUBA.

JuccosbBepbl
BBOJHOE 3AMEYAHUE

B nmuccomeBeppl 0OBIYHO MMOCTYHaeT HW3MeNbYeHHOe OTpaboTaBilee TOIUIMBO. B 3Thx
0e30IacHBIX € TOYKU 3PEHHs KPUTHIHOCTH pe3epByapax OOJIydeHHbIH sSACPHBIA MaTepual
pacTBOpsieTCsl B A30THOM KHCJIOTE, W OCTaromuecss oOpe3kd O0O0JOUeK BBIBOASATCA U3
TEXHOJIOTUYECKOTO TOTOKA.

be3onacHble ¢ TOYKM 3peHUS KPUTHMYHOCTU pe3epByaphl (HampuUMep, Majoro IuaMmerpa,
KOJIBLIEBBIE WM TPSIMOYTOJNBHBIE pE3epByapbl), CHELUUAIBGHO MpEIHA3HAUCHHBIE WM
MOJTOTOBJICHHBIE JUIS UCIIOJIb30BAaHUS HA YCTAHOBKE IO IEpepadOTKe, KaK OHU OIPE/IEIICHbI
BBILIE, JJI PACTBOPEHHUS OOJYUYEHHOTO SIEPHOTO TOILINBA, KOTOPBIE CIIOCOOHBI BHIICPKHBATD
ropsiuyt0, BBICOKOKOPPO3HOHHYIO JKHIKOCTH W MOTYT JAWUCTAHLHMOHHO 3arpyXaTbCsi H
TEeXHUYECKH 00CITy>KHBaThCS.

IKCTPAKTOPLI M 000pyI0BaHME ISl IKCTPAKIMM PacTBOPUTEIeM
BBO/JIHOE 3AMEYAHUE

B 3KcTpakTophl € pacTBOPUTENEM IMOCTYMAeT KAaK PacTBOP OONYYCHHOTO TOIUIMBA W3
JICCOJILBEPOB, TaK M OPraHMYECKUI PAcTBOpP, C TOMOIIBIO KOTOPOTO Pa3NelSIFOTCS ypaH,
IUTYyTOHUH ¥ MPOAYKTHI jneneHus. OOopyloBaHUE ISl SKCTPAKIMU PACTBOPUTEIEM OOBIYHO
KOHCTPYUPYETCS TAKUM 00pa3oM, 4TOObI OHO YAOBICTBOPSIIO YKECTKUM IKCILTyaTallMOHHBIM
TpeOOBAHMSAM, TAaKUM, KaK JUTUTEILHBIA CPOK CITYXKOBI 0€3 TEXHHUECKOTO OOCITY>KUBAaHUS HITH
JICTKasgd 3aMCHACMOCTb, IMPOCTOTAa B OKCIUIyaTallMd W YIHNPABJICHUH, a TaKKeE r'MOKOCTE B
OTHOIICHUH U3MECHEHHS TTapaMeTPOB Tpoliecca.
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CrienuanbHO MpeAHA3HAUYCHHBIC WK TIOJATOTOBICHHBIE 3KCTPAKTOPHI C PACTBOPHUTENIEM, TaKHUE,
KaK HACaJI0YHbIC WJIM IMyJbCAIIMOHHBIC KOJOHHBI, CMECHTEIbHO-OTCTOMHBIC amnmaparhl HIH
[EHTPOOCKHBIC KOHTAKTHBIC alllapaThl JUI HCIOJIL30BAaHUS Ha YCTaHOBKE MO 00paboTKe
OOJIy4eHHOTO TOIUIMBA. OKCTPAKTOPHI C PACTBOPUTENEM JOJDKHBI OBITh YCTOMYHMBHI K
KOPPO3UOHHOMY BO3JICHCTBUIO a30THOM KHCIOTBL. DKCTPAKTOPBI C PACTBOPUTENEM OOBIYHO
W3TOTABIMBAIOTCS C  COONIOICHHMEM UpPE3BBIYAHO BBICOKMX TpeOOBaHWM  (BKITIOUAs
MIPUMEHEHHE CIIEITUATHHBIX METO/IOB CBAPKH, MHCTICKITHIA, 00eCTIeYeHNE 1 KOHTPOJIb Ka4eCcTBa)
U3 MaJlOyIJICPOMUCTBIX  HEPXKABCIOIIMX  CTajliell, TUTAaHA, IMPKOHUS WIA JIPYTUX
BBICOKOKAYEeCTBEHHBIX MaTEPHAIIOB.

XuMH4YecKHe pe3epByapsl 1JIsl BbIACPKUBAHUS WM XPaHEHUS
BBOJHOE 3AMEYAHUE

Ha stane skcTpakuuu pactBoputeneM oOpa3yloTcs TPH OCHOBHBIX TEXHOJOTMYECKHX MOTOKA
KUAKOCTU. PesepByapsl Ui BBIICP)KHBAHUS WM XPaHEHUS HCIIONB3YIOTCS B JajbHEHIIeH
00paboTKe BCEX TPEX MOTOKOB CIEAYIOMINUM 00pa3oM:

a) pacTBOp UYHCTOTO a30THOKHCIIOTO YypaHa KOHIIEHTPHPYETCS BEIMapUBaHHEM U
MIPOUCXOMUT TIPOIIECC MCHUTPAIINH, TJIe OH MPEBPAIACTCS B OKCHI YpaHa. DTOT OKCH]I
MTOBTOPHO HCIOIB3YETCS B AICPHOM TOILTMBHOM ITHUKJIE;

b)  pacTBOp BBICOKOAKTHBHBIX IIPOMYKTOB  JICJCHHUS OOBIYHO  KOHIICHTPHPYETCS
BBIIIAPUBAHUEM U XPAaHUTCA B BHUJC KOH].ICHTpI/IpOBElHHOﬁ JKHUOKOCTH. 9ToT KOHIICHTpPAT
MOJET BIIOCJICJCTBUM TPOWTH BBIAPHBAHUEC WM OBITH TIpeoOpa3oBaH B (hopmy,
TIPUTOJIHYO JIJISE XpAHCHHS WJTH 3aXOPOHCHUS;

C) PacTBOp YMCTOTO HUTPATA TUTyTOHUS KOHIEHTPUPYETCS U XPAHUTCS 10 MOCTYILUICHUS HA
JABHEUIIINE 3Tarbl TEXHOJOTMYEeCKOro Tmpolecca. B dacTHocTH, pesepByaphl s
BBIICP)KUBAHUS WM XPaHEHHs PaCTBOPOB IUTYTOHHUS KOHCTPYHPYIOTCS TaKHM 00pa3zoM,
9TOOBI M30€XKAaTh CBSI3aHHBIX C KPUTUIHOCTHIO TPOOJIeM, BO3HUKAIOIINX B PE3yJILTATE
WU3MCHEHUI B KOHIICHTpAIMU WK (hOpMe JaHHOTO MOTOKA.

CrienyanpHO MpeAHa3HaueHHbIE WM MOJATOTOBJICHHBIE Pe3epBYaphl IS BBIICP)KUBAHUS WIIH
XpaHeHUs ISl WCIOJB30BaHUS Ha YCTAaHOBKE II0 MepepadoTKe OOIyYeHHOTO TOIJIHMBA.
PesepByapsl 11151 BBIIEp)KUBAHUS WA XPAaHEHUS! TOJDKHBI OBITh YCTOHYUBBI K KOPPO3HOHHOMY
BO3/ICHCTBUIO a30THOW KHCJIOTHL. PesepByapsl IUIs BBIACPKUBAHUS WM XPaHEHHUS OOBIYHO
M3TOTABIMBAIOTCS M3 TAaKUX MAaTepUaJIOB, KaK MalOYIJIEpOJUCThIE HEpXKaBEIOIIUe CTally,
TUTaH WIW IMPKOHUHA WM JpPYTHe BBICOKOKAYEeCTBEHHBIE MaTepuallbl. PesepByapbl Ui
BBIIEPKUBAaHMS WM XPAaHEHUS MOTYT OBITh CKOHCTPYHPOBaHBI TaKMM 00pa3oM, YTOOBI WX
JKCIUTyaTalusl ¥ TEXHMYECKOe 00CTyKUBaHNE TPOU3BOIMIIUCH TUCTAHIIMOHHO, U MOTYT UMETh
CclielyIoIIre 0COOEHHOCTH C TOUKHU 3pEHHUS KOHTPOJIA 3a SIEPHON KPUTHIHOCTHIO:

1) OOpHBII JKBHBAICHT CTEHOK WJIM BHYTPCHHHX KOHCTPYKIMH paBeH MO MEHbIIeH
Mmepe 2%, 1mbo

2)  IWIMHAPWYECKHWE pe3epByapbl MMEIOT MaKCUMaIbHBIA muamerp 175 MM (7 mroitMoB),
100

3) MPSMOYTOJIGHBIA MM KOJIBIIEBOM pe3epByap HUMEET MaKCUMAaIbHYIO MIMPUHY 75 MM
(3 mroiima).
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CucreMa KOHBEpCHH HUTPATA IUIYTOHHUA B OKCH]T
BBOJHOE 3AMEYAHUE

Ha GonpmmHcTBE yCTaHOBOK 1O MepepadoTKe STOT KOHEUHBIH MpoLece BKII0YaeT KOHBEPCHIO
pacTBopa HUTpaTa IUTyTOHHUsSI B JBYOKHCH IUIyTOHHMA. B 4YMCIO OCHOBHBIX ONEpalMil 3TOrO
Ipolecca BXOMAT: XpaHEHHE M KOPPEKTUPOBKA MCXOJHOIO TEXHOJOTHMUYECKOIO MaTepHala,
OCaK/ICHHE U pa3JielieHue TBePIOi U KHUIKOH (a3bl, NpOKAIMBaHUE, OOpaIlleHNE C TPOIYKTOM,
BEHTUJISIIMS, OOpalieHne ¢ OTXOAaMH U YIIPABICHUE MPOLIECCOM.

3aMKHYTBIe CHUCTEMBI, CIICHHUAJIBHO MPECAHA3HAYCHHBIC WJIM MMOATOTOBJICHHBIC IJI1 KOHBECPCHU
HUTpATa IUIyTOHHA B OKCHU/J IUTYyTOHUS, B HaCTHOCTHU, O60py,[[0BaHHI:Ie TaKNM O6p.':130M, YTOOBI
n30eKaTh JOCTHIKCHUSL KPUTUYHOCTH W pPaaAUaAllMOHHBIX 3(1)(1)€KTOB, a TaKXKC CBCCTH K
MHUHUMYMY OITAaCHOCTH, CBA3aHHBIE C TOKCUYHOCTBIO.

CucreMa KOHBEPCHH OKCH/IA INTYyTOHUSA B METAILI
BBOJHOE 3AMEYAHUE

DTOT TIporiece, KOTOPHIA MOXKET OBITh CBS3aH C YCTAaHOBKOH IO TepepabOTKe, BKIIIOYACT
(TopupoBaHre ABYOKHCH ILTYyTOHHS, OOBIYHO C MPUMEHEHHEM BBHICOKOAKTUBHOTO (PTOPHUCTOTO
BOJIOPOJa, C IENBIO MONY4YeHUs (Propuma IDIyTOHHS, KOTOPBIA  BIOCIEACTBHH
BOCCTAHABJIMBACTCS C TIOMOIIBI0 METAUTHUECKOTO KaIbIUsI BBICOKOW YHCTOTHI J0 MONTYYCHUSI
METAIUTMYECKOr0 TUTyTOHHS U (PTOpHJIA KAIBIHS B BHJC NIUIaKa. B 4iciio OCHOBHBIX Olepanuii
JAHHOTO TIpollecca BXOMAT: (pTopupoBaHHE (HAmpuUMep, ¢ MPUMEHECHHEM O000pYIOBaHUS,
COZIepKaIllero  ONaropoiHbple METATBl WM 3al[UIICHHOrO0 MOKPBITHEM W3  HHUX),
BOCCT2HOBIICHHE MeTaula  (Hampumep, ¢ TNPUMECHEHHEM KEepPaMHYEeCKUX  THIJIeH),
BOCCTaHOBJICHUE IIIaKa, oOpaleHne ¢ MPOAyKTOM, BEHTHIISNUS, oOpalleHne ¢ OTXOAaMH U
yIpaBIICHUE MPOIIECCOM.

3aMKHYTLIe CHUCTCMBI, CIICHHUAJIBHO IMPCAHA3HAUYCHHBIC WM  HOATOTOBJICHHBIC  JJIA
MIpOU3BOACTBA MCTAJUIMYCCKOrO IUIYTOHHUA, B YAaCTHOCTH, O60py,E[OBaHHLIC TaKNM 06pa30M,
4TOOBI U30CKATh JOCTHIKCHUA KPUTUIHOCTHU U paaAuallMOHHBIX 3(1)(1)€KTOB, a TaKXK€ CBECTHU K
MHUHUMYMY OITAaCHOCTH, CBA3aHHBIC C TOKCUYHOCTBIO.

YcTaHOBKH 1)1 M3r0TOBJIEHUS TOILIMBHLIX 3JIEMEHTOB

"YcTaHOBKA JIJIs1 U3TOTOBIICHUS TOTUTMBHBIX AJIEMEHTOB' BKIIFOYAEeT 000PYI0BAHHUE:

a) KOTOpPOEe OOBIYHO HAXOMUTCS B HEMOCPEICTBEHHOM KOHTAKTE€ C TEXHOJIOTMYCCKHM
MOTOKOM SIIEPHOTO MaTepHajia WM HEMOCPEACTBEHHO 00palaThIBaeT €ro, WiIH JKE
YIpPaBISCT UM, HJIH,

b)  KoTOpoe repMETH3MPYET SMESPHBIN MaTeprall BHYTPH 000JIOUKH.

YcraHoBkM aus pa3aejJeHuss U30ToNnoOB ypaHa u Oﬁopy)IOBaHMe, KpoM€E€ aHAIUTHYIECCKUX
l'[pI/IGOPOB, ClIeNUAJIBHO MPETHASHAYCHHOE WX MOAT0OTOBJICHHOEC /IJI51 3TOI'0

[Ipenmets 000pynOBaHusl, Ha KOTOPbIC, KAK CUUTACTCS, paclpoCTpaHsieTcsl 3HaueHue (pasbl
"00opynoBaHue, KpOME aHAJUTHYECKUX NPHOOPOB, CIEUMANIbHO MpPEIHA3HAUYCHHOE WIH
MOATOTOBJICHHOE" JUIs pa3/iesieHUs U30TOIOB ypaHa, BKJIIOYAIOT B ceOsl:



5.1.
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TI'a3oBbIe lleHTpH(l)yl"I/I U Yy3JIbl I KOMIIOHCHTDBI, CIICHUAJIBHO INPEIHA3ZHAYCHHLIC WJIN
MOATr0oTOBJICHHBIC 1JIS1 UCITIOJIB30BAHUA B ra3oBbIX ueHTpmpyrax

BBO/JIHOE 3AMEYAHUE

l"azoBas neHTpHdyra OOBIYHO COCTOUT M3 TOHKOCTEHHOTO(BIX) MMIHHAPA(OB) TUAMETPOM OT
75 MM (3 mroiima) o 400 MM (16 ar0MIMOB) € BEpTUKANBHON IIEHTPAIBFHOIN OCHIO, KOTOPHI(e)
nomenieH(bl) B BaKyyM M BpalIaeTcs(I0TCs) C BBICOKOH OKPY)KHOH CKOPOCTBIO MOpPSIKa
300 m/c wmu Gosee. Jlms mocTwkeHHs OOINBIION CKOPOCTH KOHCTPYKIIMOHHBIE MaTepHalIbl
BPAIIAFOIINXCS] KOMITOHEHTOB JOJDKHBI UMETHh BBICOKOE 3HAUCHHWE OTHOIICHWS MPOYHOCTH K
IUTOTHOCTH, a POTOpHasi cOOpKa M, CIIEAOBATEIbHO, OTACIBbHBIE €€ KOMIIOHEHTHI JIOJKHBI
M3TOTOBJIATBCS. C BBICOKOW CTENEHBI0 TOYHOCTH, YTOOBI pa3daiaHC ObUT MHHUMAalbHBIM. B
OTJIIMYHE OT IPYTUX HEeHTpu(yT ra3oBas MeHTpUQyTa s oborameHns ypaHa IMeeT BHYTpU
POTOPHOM KaMephbl Bparmaronyrocs(uecs) meperopoaxy(u) B ¢gopme AWCKa U HEMOIBIKHYIO
cucteMy nogadu U oTBoAa rasa UFs, cocTosiryro 1Mo MeHbIIEH Mepe U3 TpeX OTIENBbHBIX
KaHAIlOB, J[Ba M3 KOTOPBIX COENWHEHBI C JIOMATKAMH, OTXOISIIMMH OT OCH pPOTOpa K
nepudepuitHoil YacTH POTOPHONM Kamephl. B BakyymMe HaXOIUTCS TaKKe P BaKHBIX
HEBPALIAIOMINXCS JIEMEHTOB, KOTOPBIE, XOTS M UMEIOT OCOOYI0 KOHCTPYKIIMIO, HE CJIOKHBI B
W3TOTOBJICHUH W HE M3TOTOBJISIOTCS M3 YHUKAJIBHBIX MaTepuainoB. LleHTpudyxHas ycTaHOBKa,
OJTHaKo, TpeOyeT OONBIIOr0 YWCiia 3TUX KOMIIOHEHTOB, TaK YTO HMX KOJMYECTBO MOXKET
CITy’KUTh BOKHBIM HHAWKATOPOM KOHEYHOTO MCIIOIH30BaHMS.

Bpamarwmuecss KOMIOHEHTbI
a)  IlonHble poTopHbIE COOPKU:

ToHKOCTEHHBIE IMIMHAPBI WM PA COSIUHEHHBIX MEXIy cOOOH TOHKOCTEHHBIX LIMJIMHIAPOB,
W3rOTOBJIEHHBIX W3 OJHOTO WM OOJiee MAaTepHaloB C BBICOKMM 3HAUYEHHEM OTHOLICHHS
MPOYHOCTH K INOTHOCTH, yKazaHHbIX B [IOSCHUTEJIIBHOM 3AMEUYAHUWMU k HacTosieMy
pasneny. CoewHEHHE IWIMHAPOB MEXKITY COOOH OCYIECTBISICTCS TPH TOMOIIMNA THOKHX
CHIB(OHOB WM Kojiell, omucaHHbIX B ¥acTw 5.1.1.c¢) Hmxe. CoOpaHHBIM POTOp HMeEeT
BHYTPEHHIOIO(ME) IeperopoIKy (1) 1 KOHIIEBBIE y3JIbl, OMUCaHHbIC B YacTsx 5.1.1.d) u ) Huxke.
Opnnako noHast cOopka MOYKET OBITh ITOCTABJICHA 3aKa3UMKy B YaCTHYHO COOPAHHOM BHUJIC.

b)  Portopusie TpyOBI:

CriermuansHO TIpeTHa3HAuYCHHBIE WITH ITOATOTOBIICHHBIE TOHKOCTEHHBIE MIMHIPEI ¢ TOIIIUHON
crenku 12 mm (0,5 mroiiMa) wiu MeHee, nuamerpoMm OT 75 MM (3 mroiima) mo 400 Mm
(16 mro¥iMOB), W3TOTOBIICHHBIE W3 OJHOTO WM 0Ojiee MaTepUalioB, WMEIOIINX BBICOKOE
3HAYCHWE OTHOIIEHWSI TIPOYHOCTH K IUIOTHOCTH, ykazaHHbIX B [IOSCHUTEJIBHOM
3AMEYAHUU x HacToAIEeMy pasaerny.

C) Koumbna nimm cunbhoHsI:

KommoHeHTsI, crienualibHO NpeIHA3HAYCHHBIC WITH MTOATOTOBJICHHBIC JUI CO3J[aHUS MECTHOM
OMOPBI JUIS POTOPHOM TPyObl WM COEAUHEHHS psiga pOTOpHBIX Tpy6. CHib(hOHBI
MIPEICTABIIIOT COO0M KOPOTKWE MWIMHAPHI ¢ TommuHOH creHkd 3 MM (0,12 mroiiMa) wmm
MeHee, quameTpoM oT 75 MM (3 mroiima) 1o 400 MM (16 nroiiMoB), UMEIOIMIMX OAWH rodp H
W3TOTOBJICHHBIC W3 OJHOTO W3 MAaTepHAalOB, HUMEIOIIMX BBICOKOC 3HAYCHHUE OTHOIICHHS
MIPOYHOCTH K IUTOTHOCTH, yKa3aHHEIX B [IOSICHUTEJIBHOM 3AMEYAHUNU k HactosmeMy
pazneny.
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d)  Ileperoponku:

Kommonentsl B (opme mucka auamerpoM oT 75mm g0 400 MM (ot 3 mo 16 mroiimMoB),
CHCUUATBPHO IPEHA3HAYCHHBIC WM MOJTrOTOBJICHHBIC Ui YCTAHOBKH BHYTPH POTOPHOMU
TpyObI NEHTPU(YTH C UETBIO H30JIUPOBATh BBIMYCKHYIO KAMEPY OT TJIABHOM pa3ielUTEbHOMN
Kamepbl U B HEKOTOPBIX CIydasx Uil yiydineHus nupkyisinun raza UFg BHYTpH riaBHOU
Pa3feNUTeIbHON KaMephl POTOPHOM TPyOBbl M H3TOTOBJICHHBIC M3 OJHOTO W3 MAaTECPHUAJIOB,
UMCIONINX BBICOKOC 3HAYCHUE OTHOIICHUS TMPOYHOCTH K IUIOTHOCTH, YyKa3aHHBIX B
ITOACHUTEJIBHOM 3AMEYAHWU x HacTosmeMy pa3ueiry.

e)  BepxHue/HWKHHE KPBILIKH:

KommnonenTs! B (hopme mucka muamerpoM oT 75 MM (3 mroiima) no 400 mm (16 mroiimoB),
CHCUUATPHO TPEJHA3HAYCHHBIC WM TOATOTOBJICHHBIE TakUM 00pa3oM, YTOOBI TOYHO
COOTBETCTBOBAThH JAMAMETPY KOHIIOB POTOPHOI TpyOBl M Onaromapsi sTomy ynepxwuBath UFg
BHYTpHU €e. DTH KOMIIOHEHTHI HCIIONIB3YIOTCS JUISl TOTO, YTOOBI MOUIEPKUBATh, YACPKUBATH
WIA CONEpKaTh B ce0e KaK COCTaBHYIO YacTh DIIEMEHTHI BEPXHETO IMOJIIMITHUKA (BEpXHSA
KPBIIIKA) WX CIy)XUTh B KA4eCTBE HECYIIEH 4YacTH BpAINAIOIIUXCS DAJIIEMCHTOB
AIEKTPOIBUTATENS M SIIEMEHTOB HIDKHETO TTOIIIMITHAKA (HIKHSAS KPBIIIKA), U U3TOTOBISIOTCS
U3 OIHOTO U3 MAaTepUaioB, HMECIOIIMX BBICOKOE 3HAUYEHHE OTHOIICHHWS IPOYHOCTH K
wioTHOCcTH, YKa3aHHIX B [IOSICHUTEJIbBHOM 3AMEUYAHUMU k HacTosmemMy pas3ieny.

I[NTOACHUTEJIBHOE 3AMEYAHUE
J71st Bpalnaronmxcst KOMIIOHEHTOB LIEHTPU(YT UCHONB3YIOTCS CICIYIOINE MaTePHAIIBL:

a)  MapTEHCHTHOCTAPEIOIINE CTAH, WMEIOIINEe MaKCHMAIBHBIA Tpeaesa MPOYHOCTH Ha
pactsmrenue 2,05 x 10° H/m? (300 000 dyHT/KB. aroiiM) wiu Goree;

b) AJIIOMHHUECBBIC CIIJIaBbl, UMCHOIIIHC MaKCI/IMaJILHHﬁ npeneﬂ HpO‘-IHOCTI/I Ha paCTH)KeHI/Ie
2 o
0,46 x 10° H/v? (67 000 dyHT/KB. mH0iiM) 1 Goree;

C) BOJIOKHUCTBIC (HUTENOMOOHBIC) MaTepyaibl, IPHUTOMHBIC IS WCIIONL30BAHUA B
KOMIIO3UTHBIX CTPYKTYpax W HMEIOININE 3HAUCHUs YICIBHOTO MOIYJSl YIPYTOCTH
123x10°M mmm Gonee M MAKCHMANBHOTO YAETBHOTO TpENENa MPOYHOCTH Ha
pactsokerne 0,3 x 10°m mwm Gomee ("yIedbHBIA MOIyNb YIPYrOCTH" - 3TO MOZYIIb
IOmura B H/Mz, JIEJICHHBIN Ha yJIeIbHBINA BEC B H/M3; "MaKCUMAaITLHBIN yICTBHBIN MpeIe
MPOYHOCTH HA PACTSHKEHUE" - 3TO MAKCHMAIBHBIN TIPE/IEN MPOYHOCTH HA PACTSIKCHUE B
H/Mz, JIETICHHBIN Ha YETbHBINA BeC B H/ME ).

CraTH4ecKkne KOMIOHEHThI
a) IToamMmHUKY ¢ MAarHUTHOM TOJIBECKOM:

CrienpanpHO MpeHa3HaueHHbIE WIH MOrOTOBJICHHBIE MOIIUITHUKOBEIE Y37IbI, COCTOAIINE U3
KOJIBIIEBOTO MarHWTa, TOABEIIEHHOrO B 000iiMe, cojaepKaieid IeMIIpUpPYIONylo Cpemdy.
OboiiMma wm3rotoBisiercst w3  croiikoro k UFg wmarepuana (cm. IIOSACHUTEJIBHOE
3AMEYAHMUE «k pazgeny 5.2.). MarHuT coeAMHSAETCS C MOJIOCHBIM HAKOHEYHUKOM WU
BTOPBIM MarHHTOM, YCTaHOBJICHHBIM Ha BEpPXHEW KpBIIIKE, OMMCaHHOW B pazmene 5.1.1.e).
Maruutr Moxetr uMeTb (HOpMy KOIbIIAa C COOTHOIICHHEM MEXKIy BHEIIHUM H BHYTPEHHUM
JaMeTpaMy, MEHBIIMM WU paBHbIM 1,6:1. MarHut Mo>keT UMeTh (opMy, 00ECIICUHBAIOLITY IO
HadanbHyto npoHunaemocts 0,15 I'a/m (120 000 equann CI'C) wmm Gornee, WM OCTATOYHYIO



HaMarHu4deHHocTs 98,5% wnm Oonee, WM NPOU3BEACHHE HWHAYKIMH HAa MaKCHMaJbHYIO
HanpskeHHocTh mons Goree 80 kJk/M® (10'Tc.D). KpoMe OOBIMHBIX CBOWCTB MaTephana,
HEOOXOIUMBIM IPEIBAPUTENBHBIM YCIOBUEM SBJIICTCS OIPAaHMYCHHUE OYEHb MAaJIbIMU
nonyckamu (mexHee 0,1 mm wmmm 0,004 mroiimMa), OTKJIOHEHHS MAarHMTHBIX OCed OT
TeOMETPHYECKHX OCel MK obecriedeHne 0co00i FTOMOTeHHOCTH MaTepualia MarHuTa.

b)  IommmmHukw/nemmdepsi:

CrienuanbHO TIpefHa3HAUYeHHbIE WM IIOJITOTOBJICHHBIC MOJIINITHAKN, COJEPIKAIHe Y3ell
OCBH/YIUTOTHUTEIILHOE KOJIBII0, CMOHTHUPOBaHHEIN Ha nemrdepe. Ock OOBIYHO MPEICTABISACT
cO0Ol BaJl U3 3aKaJCHHOW CTajdM C OJAHWUM KOHIIOM B (pOopMe MOIyC(epshl, U CO CPeACTBAMU
IOJICOETMHEHUS K HIDKHEW KpBIIIKe, ONUcaHHoi B paszene 5.1.1. e), Ha apyrom. Ban, ogHako,
MOXKET OBITh COCIUHECH C THAPOAWHAMHYECKAM IMOMIMHITHAKOM. Kombio mMeer dopmy
Ta0JIeTKH ¢ TONTyc(HEepUIeCKUM yriTyOJIeHHEeM Ha OJJHOM MOBEPXHOCTH. DTH KOMIIOHEHTBI YacTO
MOCTABJISIOTCS OT/ACBHO OT JeMiiepa.

C) MornekyspHBIE HACOCHI:

CreuuanbHO TPEeNHA3HAUYCHHBIC WM IOATOTOBJICHHBIC IWIMHIAPBHL C BBITOYEHHBIMU WU
BBIJIABJICHHBIMM BHYTPU CIHPAJIbHBIMU KaHABKAMM U C  BBICBEPJICHHBIMH BHYTPHU
OTBEPCTUSIMHU. TUIIOBBIMU pa3MepaMHU SBJISIOTCS CIEAYIOIINAE: BHYTPEHHUN AMaMeETp OT 75 MM
(3 mroiima) mo 400 MM (16 mrotimMoB), TommmHa creHkd 10 mm (0,4 moroiima) wim Gonee,
JUTMHOW, pPaBHOW muamerpy wim Oombime. KaHaBkH OOBIYHO WMMEIOT TPSIMOYTOJIHHOE
roriepeuHoe ceueHue u rryouny 2 mm (0,08 maroitma) mmu 6onee.

d) Craropsl 1BUTATENCIH:

CrienManbHO TpEHA3HAYCHHBIC WM TIOATOTOBJICHHBIC CTaTOPhI KOJIBIICBOM (OPMBI ISt
BBICOKOCKOPOCTHBIX MHOTO(A3HBIX THCTEPE3UCHBIX (MM PEAKTHBHBIXK) SJICKTPOJBUraTeNeiH
[IEPEMEHHOT0 TOKA JJISi CHHXPOHHOM pabOThl B YCJIOBHSX BaKyymMa B IHAla30HE YacTOT
600-2000 I'm u B muamazone momHocteid 50-1000 BA. Cratopsl cocTosiT M3 MHOTo(a3zHbIX
00OMOTOK Ha MHOTOCJIOHHOM JKEJIC3HOM CEpPJICYHHUKE C HU3KUMH TIOTEPSMH, COCTABICHHOM U3
TOHKHX TIACTHH, 00bI9HO TommmHOoH 2,0 MM (0,08 mroiima) mimm MeHee.

e)  Kopnyca/npuemuanku neHTpudyru

KomroHeHTsI, crienuanbHO MpeHa3HAYCHHBIC WU MOJITOTOBIICHHBIC JIJIsl Pa3MEIICHHS B HUX
cOopku poTopHOU TpyOBI Ta30BOi HeHTpudyru. Kopryc cocToUT M3 KECTKOro MUIMHIPA C
TommuHOW creHku 1o 30 MM (1,2 mroliMa) ¢ TIPEMU3UOHHO 00pa0OTaHHBIMU KOHITAMH JIJIS
YCTQHOBKM TONIIAITHHUKOB M C OJHUM WM HECKOJbKMMHU (DIAaHIAMH JJIsi MOHTaXa.
OO0paboTaHHBIE KOHITBI TAPAIUICIBHBI APYT JIPYry W TEPIeHAWKYISPHBI MPOIOJIBHOW OCH
mmHApa B npenenax 0,05 rpamyca nimm MeHee. Kopimyc MOXKeT Taroke MPeCTaBIIsATh OO0
KOHCTPYKIIMIO SYEUCTOrO THIIA JIJIS Pa3MEIICHHsI B HEM HECKOJIBKUX POTOpHBIX Tpy0. Kopmyca
M3rOTABIMBAIOTCS U3 MaTePHAIIOB, KOppo3uecTonkux K UFg, WiTi 3aluIarTcst MOKPLITUEM U3
TaKUX MaTepHaJoB.

f) JloBymku:

CrneuuanbHO TpeqHa3HaYeHHbIE WM MOATOTOBJICHHBIE TPYOKH BHYTPEHHHM JHAMETPOM IO
12 mm (0,5 mroiima) it n3BieueHns raza UFg n3 poropHoii TpyOsl mo merony TpyOku [Tuto
(T.e. c OTBEpCTHEM, HANPAaBICHHBIM Ha KPYrOBOH IOTOK ra3a B POTOPHOH TpyOe, K mpumMepy,
MOCPENICTBOM HM3rH0a KOHLA PaJHabHO PACIOIOKEHHOH TpPYOKH), KOTOpPBIE MOYKHO
NPUKPENHTH K IIEHTPAIbHOM CHCTeMe M3BJIeueHus ra3a. TpyOKH U3roTOBJIEHBI N3 MAaTEpHAIIOB,
kopposuecTorikux kK UFg, Win 3aluiaroTcsi MOKPHITUEM U3 TAKUX MaTEPHAJIOB.



5.2

5.2.1.

5.2.2.

CroenuajbHO NpeIHA3HAYEHHbIE WM TOATOTOBJIEHHBIE BCIIOMOTaTeJIbHbIE CHUCTEMBI,
000py/10BaHNEe W KOMIOHEHTHI JIJISl WCTOJIL30BAHUSI HA Ta300eHTPU(YKHOIl yCTAHOBKE
1o 000raIIeHHI0

BBOJIHOE 3AMEYAHUE

BcnomorarensHble cicTeMbl, 000pYIOBaHIE U KOMIIOHEHTHI I'a30LEHTPU(YKHON YCTAHOBKH
10 00OTAILEHHUIO TIPEACTABIAIOT COO0H CUCTEMBI YCTaHOBKHU, HeoOxonumble st nogaun UF B
IEeHTpUGYTH, I CBSI3M OTHCIBHBIX IEHTPUGYT MEXmTy Cco00M C TeNbl0 00pa3oBaHU
KacKkamoB (WIM CTyIEHEH), YToOBI TOCTUYH OOJie€ BBHICOKOTO OOOTAIEHUS M W3BIICYD
"mpoaykt" u "xBocthl" UFs u3 meHtpudyr, a Takxke oOopymoBaHHE, HEOOXOAUMOE LIS
MIPUBEICHUS B IeHiCTBUE IEHTPU(YT WK TS YIIPABICHUs yCTAHOBKOM.

OO6pruno UF¢ ncmapsiercssi W3 TBEpAbIX BEIIECTB, MOMEIICHHBIX BHYTPH MOAOTPEBAEMBIX
ABTOKJIABOB, W TMOJAaeTCs B Tra3o00pa3Hoi QopMe K UEHTpUdyraMm uepe3 CHCTEMY
KOJUIEKTOPHBIX TpyOorpoBomoB kackama. "llpomykt" m "xBocThl" UF4, mocTymaromme w3
neHTpudyr B BUAE Ta3000pa3HbIX TOTOKOB, TAKXKE MPOXOAAT Yepe3 CUCTEMY KOJUIEKTOPHBIX
TpyOONpPOBOJOB Kackaia K XOJOTHBIM JIOBYIIKaM (pa0OTaloIUM IMpU TeMIepaType OKOJIO
203K (-70°C)), rme OHM KOHAEHCHPYIOTCS M 3aTeM IIOMEMIAIOTCS B COOTBETCTBYHOLIHME
KOHTEWHEPHI ISl TPAHCIIOPTUPOBKH HJIM XpaHEHHs. Tak KaK yCTaHOBKA MO OOOTalIeHHIO
COCTOMT M3 MHOTHX ThICAY LEHTpU(Yr, COOpaHHBIX B  KacKaabl, CO3JAIOTCA
MHOTOKUJIOMETPOBBIE KOJJICKTOPHBIE TPYOONPOBOIBI KACKAIOB C THICSYaMHU CBAPHBIX IIBOB,
MpUYEM CXeMa OCHOBHOM YacTH UX COCAWHEHHH MHOTOKpaTHO moBTopsercs. ObopynoBaHue,
KOMIIOHEHTBI ¥ CHCTEMbI TpPyOONPOBOJOB H3TOTOBIISIIOTCS C  COOJIFOJICHHEM BBICOKHX
TpeOOBaHUH K BaKyyM-TUIOTHOCTH U YHUCTOTE 0OPaOOTKH.

CucreMbl oaa4Yu/cUCTEMBI 0TBOA "'MpoayKTa' U ""XBOCTOB"

CHCI_II/Ia.J'IBHO NpCAHA3HAYCHHBIC WM  NOATOTOBJICHHBIC  TCXHOJOIMYCCKUEC  CHUCTEMBI,
BKJIIOYArOIIHE:

MUTAIOIINE aBTOKJIABHI (MM CTaHIWM), ucnonbdyemble i moxaun UFg B kackampl
neHTpudyr npu gaireaun 10 100 kIla (15 GyHT/KB. qr0iiM) 1 Ipu CKOpOCTH 1 KT/ Win
Ooutee;

JecyOnmMMaTopsl (MM XOJIO/IHBIE JIOBYIIKH), UCTOIb3yeMble Juisi BbiBeneHust UFg w3
KackagoB npu aasieHuu 1o 3 klla (0,5 pyHt/KB. mroiim). JlecyOauMaTopbl CIIOCOOHBI
oxnaxaareest 10 203 K (-70°C) u narpesatscest 10 343 K (70°C);

craanny "mpoaykta" W "XBOCTOB", wWcmonb3yemble it nepememeHus UFg B
KOHTEHHEPBL.

OTta ycTaHOBKa, 000pyA0BaHUE U TPYOOIIPOBO/IBI MOTHOCTHIO U3TOTABIMBAIOTCSA U3 CTOMKUX K
UF¢ wmarepmanoB wiM 3anmiiarorcss mokpbitheM u3 HuX (cM. TTOSACHUTEJIBHOE
3AMEYAHUE « panHOMY paszeny) C  COONIONCHHEM BBICOKMX TpeOOBaHMH K
BaKyyM-TUIOTHOCTH M YHUCTOTE 0OPaOOTKH.

ManiyHHbIE CHCTEMBI KOJUICKTOPHBIX prﬁOl’lpOBO)IOB
CHCHI/IEU'IBHO MPpEAHA3HAYCHHBIE WM IOATOTOBJICHHBIE CHCTEMBI Tp}’601'[pOBO,Z[0B n

KoJuleKTopoB s ynepkanusi UFg BHyTpu UEeHTpH(]YKHBIX KackaioB. OTa CETh
TpyOOIIPOBOIOB OOBIYHO MPECTABISIET COOOM CHCTEMY C "TPOHHBIM" KOJUIEKTOPOM, U KaXKaast
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5.2.3.

5.24.

5.3.

LEeHTpU]YyTra COeqUHEHA C KAKABIM U3 KOJUIEKTOpoB. Cle10BaTeIbHO, CXeMa OCHOBHOM YacTH
UX COCMHEHHUs] MHOTOKPAaTHO MOBTOpsieTcs. OHa MOJHOCTBIO W3rOTABIUBACTCS U3 CTOMKHX K
UFs marepmanoB (cMm. TIOSACHUTEJIBHOE 3AMEYAHUE k HacrosimeMmy paszmeny) C
COOJTI0IGHNEM BBICOKHX TpeOOBaHUH K BaKyyM-IUIOTHOCTH M YHCTOTE 00pPabOTKH.

Macc-ciekTpoMeTpbl/HcTOYHNKH HOHOB 115 UF,

CrenuanbHO NpeJHa3HaYeHHbIC WM HOATOTOBJICHHBIE MATHUTHBIE MM KBaAPYIIOIbHBIE Macc-
CIIEKTPOMETPBI, CHOCOOHBIE TIPOM3BOAWTH MPAMOH OTOOp TpoO TOAaBaeMON Macchl,
"mpoaykra" wiau "XxBocToB" M3 ra3oBbIX MoTOKOB UFg m obmamaromue momHbIM HabopoM
CIIEIYIOIINX XapaKTEePUCTHK:

1. yAenmbHas pa3perramas CrrocoOHOCTh o Macce cBhIe 320);

2. coacpikaT HCTOYHUKU HOHOB, HU3TOTOBJICHHBIEC HW3 HHUXpOMa WJIM MOHCIA WIN
SAIUIICHHBIC [TOKPBITUCM M3 HUX, UM HUKCIIUPOBAHHBIC,

3. cofiepkaT HOHU3AMMOHHBIE HCTOYHUKH ¢ OOMOApIMPOBKO IEKTPOHAMH;
4. CoZieprKaT KOJUIEKTOPHYIO CUCTEMY, IIPUTOIHYIO JJIsl NU30TOIHOTO aHANIN3A.

IIpeoGpa3oBaTesi 4aCTOTHI

[IpeoOpazoBarenu YacTOTHl (TakKe W3BECTHBIE KaKk KOHBEPTOPHl WIIM HWHBEPTOPHI),
CIICLUAIBHO TpeJHa3HaYCHHbIC WM MOATOTOBICHHBIE JUIS MHUTAHUS CTATOPOB IBUTATENCH,
OTpeNieNIeHHbIX B mofanyHKTe 5.1.2. d), wim 4YacTH, KOMIIOHEHTHI M TOACOOPKH TaKHX
peoOpa3oBarenell 9acTOThI, 00JIATAOIIHE ITOJTHBIM HAOOPOM CIIEIYIONINX XapaKTEPUCTHK:

1. MHOTOGa3HbI BeixoA B nuamazone ot 600 go 2000 [

2. BBICOKasI CTA0OMIILHOCTS (cO cTabmmm3anueit yactotsl myutie 0,1%);
3. HU3KHE HeNTMHEHHbIe HCKakeHns (MeHee 2%); 1

4. KO3 GHULMEHT HoJIe3HOro AeiicTBrs cBhiiie 80%.

I[NTOACHUTEJIbBHOE 3AMEYAHUE

[lepeuncrnennoe BblIe O0OPYMOBAaHUE BCTYNAeT B HEMOCPEACTBEHHBIH KOHTAKT C
TEXHOJIOTHIeCKUM Ta3zoM UFg WM HENmOCPEeNCTBEHHO VIpaBisieT padoTo IEHTpUBYT |
MIPOXOKACHUEM ra3a OT IEHTPU(YTH K IIEHTPUPYTe U U3 Kackasa B KacKajl,

Kopposuecroiikne k UFg Marepuansl BKITIOYAIOT HEP)KABEIOIIYIO CTallb, AIIOMUHHH,
AJIFOMMHHEBBIE CIUIaBbl, HUKEJb WIH CIIaBL, coaepkamme 60% u Gonee HUKEIS.

CrnenuajbHO TNpeIHA3HAYEHHbIe WJIM TIOATOTOBJIEHHbIe COOPKH W KOMIIOHEHTBI ISl
HCII0JIb30BAHMSA NPH razoaup¢y3noHHOM 000rameHun

BBOJIHOE 3AMEYAHUE

[pu razoanddy3noHHOM MeToJie pa3lieNIeHUsI H30TOMOB ypaHa OCHOBHOW TEXHOJOTHUECKOH
cOOpKO#l SIBNISieTCS CIIENUANbHBIA MOPUCTHIA ra3oaud@y3HoHHBINH Oapbep, Ter000MEeHHHK
IUTSL OXJIXKACHHMS ra3a (KOTOPBI HarpeBaeTcsl B MPOLIECCE CKATHSI), YIUIOTHUTEIIbHBIE KIlallaHbl
W pEryJHpYIONTNe KJamaHbel, a Takke TpyOorpoBonabl. Ilockombky B Tazomuddy3noHHOM
TEXHOJIOTUH Hcronb3yercs mectudropuctsiit ypad (UFs), Bce 00opynoBanue, TpyOOIpoOBOIbI
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5.3.1.

5.3.2.

5.3.3.

5.3.4.

5.3.5.

Y TIOBEPXHOCTH M3MEPUTENHHBIX MPHOOPOB (KOTOPBIE BCTYMAIOT B KOHTAKT C Ta30M) JTOJKHBI
W3rOTaBIUBATECS M3 MATEPHANOB, COXPAHSIOMMX CTaOMIBHOCTE mpu KoHTakTe c UFs.
lNazomuddpys3rnonnas ycTaHOBKa COCTOMT M3 psiia TakuX COOPOK, TaK YTO WX KOJIUYECTBO
MOXeT OBITh BaXKHBIM MIOKa3aTeJIeM KOHEUYHOTO MPeIHa3HAUECHHSL.

I'azomudpysnonnsie 6apbepbl

a) CrienpabHO TIpeHa3HAYEHHBIE TN TOATOTOBJIEHHBIE TOHKHE, MOPHUCThIE (QUIBTPHI C
pasmepom mop 100-1 000 A (anrctpem), Tommmuoi 5 MM (0,2 m10iiMa) WIM MEHBIIE, a I
TpyOuareix ¢opm aumamerpom 25 MM (1 Aro¥iM) WIM MEHbBIIE, W3TOTOBJICHHBIC U3
METaJUIMYECKUX, TTOJIMMEPHBIX WIIM KEpaMUUECKUX MaTepuaioB, kopposuectokux K UFs, u

b)  cmenuanbHO TOATOTOBJICHHBIC COCAWHECHUS WM ITOPOIIKU JUISi W3TOTOBJICHHS TaKHX
¢unbTpoB. Takue coeqMHEHNS U TIOPOLIKH BKIIIOYAIOT HUKENb WM CIUIaBhI, coaeprkane 60%
win Oojee HUKeNs, OoKcUn amoMmuHus wim croiikue Kk UFg momHocThio (TOpHpOBaHHBIE
YTIIEBOIOPOHEIE TIOJIMMEPHI ¢ YicTOTON 99,9% nnm Gonee, pazmepoM gacturl MmeHee 10 MKM
1 BBICOKOHM OJJHOPOJHOCTBIO YacTHI] 110 KPYITHOCTH, KOTOPbIE CHENHAILHO MOATOTOBIIEHBI IS
M3TOTOBJICHUS Ta30 U PY3NOHHBIX OAPHEPOB.

Kameps1 nugdyzopos

CrienManbHO TPeJHA3HAUCHHBIC WA IOJrOTOBJICHHBIC T€PMETHYHBIC IMJIMHIAPHYCCKHC
cocyabl muamerpoMm Oonee 300 mum (12 mroiiMoB) u anuHOM Oosiee 900 MM (35 AroiiMoB), WK
MIPSIMOYTOJTBHBIE COCY/TBI CPAaBHIMBIX pa3MepOB, IMEIOIIHE OJJH BITyCKHOW U JIBA BBIITYCKHBIX
natpyOka, muameTp KaKIoro m3 KOTopbIX Oosnee 50 MM (2 mroiiMa), Hjisl MMOMENICHUS B HHUX
razonu((py3uOHHBIX OaphepoB, M3rOTOBJICHHBIE U3 croiikux K UFs MartepuanoB wim
3alHIICHHBIE TTOKPBITHEM W3 HUX, W IMpeJHa3HAuYEHHBIC /ISl YCTAHOBKH B TOPH30HTAIBHOM
WA BEPTUKATBHOM TIOJIOKEHHH.

Komnipeccopbl 1 ra3ogyBKu

CriermuansHO  TIpEHA3HAYCHHBIC WM TIOATOTOBJIICHHBIC OCEBBIC, IIEHTPOOSKHBIC WIH
00BEMHBIE KOMIIPECCOPHI, WM Ta30IyBKH C MPOU3BOIUTEIHHOCTRIO Ha Bcoce 1 M’/MHH I
6onee UFg u ¢ maBnenmeM Ha Bbixozme A0 Heckoibkux coteH klla (100 ¢yHT/KB. mioiim),
IpeHa3HaueHHbIE TS JIOJITOBPpEMEHHON SKcIutyaTanuu B cpene UFg ¢ anekrponBurarenem
COOTBETCTBYIOIIECH MOITHOCTH WM 0Oe3 Hero, a TakXe OTACIbHBIE COOPKH TaKuX
KOMITPECCOPOB ¥ T'a30/1yBOK. DTH KOMIPECCOPHI ¥ Ta30/1yBKH UMEIOT TIepera AaBieHus ot 2:1
10 6:1 u n3roraBnuBarotcs u3 croikux k UFs MatepruaaoB mim NOKpbIBAIOTCS UMHU.

YioTHeHUs] BPALIAIOIINXCSH BAJIOB

CrenManbHO — TpEAHA3HAYCHHBIC WM  [OATOTOBJICHHBIC  BaKyyMHBIC  YIUIOTHEHHUS,
YCTAaHOBJICHHBIC Ha CTOPOHE IMOJIa4d W Ha CTOPOHE BBIXOAA Ui YIUIOTHCHUS Baja,
COEITUHSIONIETO POTOP KOMITIPECCOPa MIIM Ta30/[yBKH C MPUBOJIHBIM JIBHTATEJIEM, C TEM YTOOBI
00eCleYnTh HANKHYI0 T'ePMETHU3AIMI0, MPEJOTBPAIIAONIYI0 HATEKAaHWE BO3AyXa BO
BHYTPECHHIOIO KaMmepy KOMIIpeccopa WM Tra30iyBKu, kotopas HamoimHeHa UFs Takue
YIUIOTHEHUSI OOBIYHO TPOSKTUPYIOTCS HA CKOPOCTh HAaTeKaHus OyQepHOro raza MeHee
1000 cn’/vu (60 mroiiv’/MuH).

Ten1o000MeHHnKH 11 oxaakaenus UF

CrneuunanbHO NpeJHa3HaYeHHbBIE WM MOATOTOBICHHBIC TEIFIOOOMEHHUKH, U3TOTOBJICHHBIE U3
croiikux k UFg MaTepuasioB WM TOKPBIThIE UMM (32 UCKIIOYCHHUEM HEpPIKaBEIOIIECH CTaimn),
WIM MeNpo, WIM JIOOBIM COYETaHHEM JTHX METAJIOB W PAacCUMTaHHBIE Ha CKOPOCTh
M3MEHEHUsl JaBJieHus1, onpeaersitomero yreuky, Menee 10 [a (0,0015 ¢pyHT/KB. Oroiim) B yac
npu iepenane nasnerns 100 kIla (15 GyHT/KB. MIoiiM).
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5.4.

5.4.1.

54.2.

CnenuajbLHO MpeIHA3HAYEHHbIE MJIM MOArOTOBJIEHHbIE BCIOMOraTe/bHbIe CHCTEMbI,
0o0opy/I0BaHMe H KOMIIOHEHTBHI JJs HCHOJb30BaHHS MpH ra3oaud@y3noHHOM
o0orameHun

BBO/JIHOE 3AMEYAHUE

Bcnomorarensiple  cucteMbl, 00OpyZOBaHME M KOMIIOHEHTHI Uil Tra30Au(Qy3HOHHBIX
YCTaHOBOK IO 0OOTAIICHUIO TPEACTABISIFOT COOOM CHCTEMBI YCTAaHOBKH, HEOOXOIUMBIC IS
nogaun UFs B razonuddy3nonHy0 cOOpKyY, /IS CBSI3H OTACIBHBIX COOPOK MEXIy coOod U
00pa30oBaHusl KaCKaJI0B (WM CTYTIEHEH) ¢ Lebl0 MOCTENEHHOro JOCTHKEHHS 00jiee BEICOKOTO
oboraienus u n3BiedeHus "mpoxnykra" u "xsoctoB" UF u3 uddy3uoHHBIX KackanoB. Beugy
BBICOKOWHEPIIMOHHBIX XapaKTePUCTHK TUPQY3NOHHBIX KacKaloB JI000€ TpephIBaHUE WX
paboThI, 0COOEHHO MX OCTAaHOBKA, MMPUBOJST K CEPbE3HBIM MocyencTBUsIM. Clie1oBaTebHO, Ha
razonu((y3MOHHONW YCTAaHOBKE BAXKHOE 3HAYCHHE WMEIOT CTPOroeé MW TOCTOSHHOE
MOJ/IEpKaHe BaKyyMa BO BCEX TEXHOJIOTHUECKHX CHCTEMaxX, aBTOMAaTH4ecKas 3alliTa OT
aBapuii M TOYHOE ABTOMATHYECKOE DEryJMpOBaHUE MOTOKA Traza. Bce 3T0 mpHBOAUT K
HEOOXOIMMOCTH  OCHAIICHHS  YCTAHOBKH  OOJBIIMM  KOJWYECTBOM  CIEHHaJIbHBIX
M3MEPUTEIBHBIX, PETYIMPYIOIIUX U YIIPABIISFOIINX CUCTEM.

O6prun0 UF¢ mcnapsieTcst U3 IMIMHAPOB, MTOMEMICHHBIX BHYTPH aBTOKJIABOB, U IIO/IASTCS B
razoo0pasHoii opMe K BXOIHBIM TOYKAM 4Yepe3 CHCTEMY KOJUICKTOPHBIX TPYyOOIPOBOJIOB
kackama. "lIpomykt" u "xBoctel" UFs, mnocrymarome U3 BBIXOOHBIX TOYEK B BHIE
ra3o000pa3HBIX MMOTOKOB, TPOXOAT YepPe3 CHCTEMY KOJUICKTOPHBIX TPYyOOIPOBOJOB Kackasia
100 K XOJIOAHBIM JIOBYIIIKAM, JIMOO K KOMIIPECCOPHBIM CTaHIIMSAM, TJE Ta3000pa3HbIi MOTOK
UF¢ o©xmkaercs © 3aTeM IIOMEIIAeTCs B COOTBETCTBYIONME KOHTEWHEpHI  JUIA
TPAHCIIOPTHPOBKM WM  xpaHeHwWs. Ilockombky Tazommddy3noHHas ycTaHOBKA 11O
O0OTAIllEHUI0 HMMEET OOJIBIIOE KOJNMYECTBO Ta3oau(dy3HoHHBIX COOpOK, COOpaHHBIX B
KaCKaJibl, CO3/[al0TCS MHOTOKWJIOMETPOBBIC KOJUIGKTOPHBIC TPYOOIPOBOABI KaCKazoB C
TBICSYAMH CBapHBIX IIBOB, MPHYEM CXEMa OCHOBHOW YaCTH WX COEIMHEHHUH MHOTOKPAaTHO
roBTOpsieTcst. OO0OpyAoBaHUE, KOMIIOHEHTHI W CHCTEMBI TPYOOIIPOBOIOB HM3TOTOBIIIOTCS C
COOJTIOZICHUEM BBICOKUX TPEOOBAHUH K BAKYyyM-IUIOTHOCTH U YHCTOTE 00PaOOTKH.

CucreMbI IogavYu/cucTeMbl 0TBOAA "'IpoaykTa' 1 '"'xBocToB"
\

CrenuaiabHO —TpEJHA3HAYCHHBIC WM  IOJOTOBJICHHBIC —TEXHOJOTUUECKAE CHCTEMBI,
crniocoOHbIe padotath nipu nasinernd 300 klla (45 GyHT/KB. q10iM) WM MEHEe, BKITFOYAsT:

MUTAIONIME aBTOKJAaBbl (WM CHUCTEMBI), HCHONb3yemble s mnomaun UFg B
ra3onudGhy3uOoHHBIC KACKaJIbI;

JecyOonMMaTopsl (MM XOJIO/IHBIE JIOBYIIKH), UCIONb3yeMble uisi BeiBeneHus: UFg w3
razonuQdy3HOHHBIX KaCKaIO0B;

cranin oxwkenns, rne UFg B rasooOpasHoit ¢opMe H3 Kackama CKUMaeTcs M
OXJIAXKIAETCS JI0 KUIKOTO COCTOSHHS,

cTaHIMM "mponaykra" wuiaM "XBOCTOB', ucmonp3dyemble i nepememieHus UFg B
KOHTECHUHEPBIL.

CucreMbl KOJLJIEKTOPHBIX TPY0ONIPOBO10B

CrneuuanbHO NpenHa3HauYeHHbIE WK TOATOTOBJICHHBIE CHCTEMBI TPYOOIPOBOAOB U CHCTEMBI
KoyulekTopoB it ynepxkanusi UFs BHyTpu razomud@y3vOoHHBIX KackagoB. JTa ceTb
TpyOOIIPOBOJIOB OOBIYHO MpEACTaBIseT COOON cHUcTeMy C "MBOWHBIM" KOJJIEKTOPOM, TIe
Ka)kJas siuelika CoeIMHEeHa C KaKIbIM 13 KOJUIEKTOPOB.
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54.3.

5.4.4.

5.4.5.

5.5.

BakyyMHbIe cucTeMbI

a)  CreumanpHO TpEAHA3HAYCHHBIC WM MOATOTOBICHHBIC KPYNHBIC —BaKyyMHbIC
MarucTpajii, BAKYyYMHBIC KOJIJICKTOPbI U BAKYYMHBIC HACOCHI IIPONU3BOANUTCIILHOCTBIO 5 M3/ MHWH
(175 byr’/mun) um Gornee.

b)  BakyyMmHBIE HACOCHI, CIICIATLHO MpeTHa3HAUYEHHBIE I paboThl B coaeprkarieii UFq
arMocdepe W M3TOTOBJICHHBIE U3 aTIOMHUHUS, HUKEIS WM CIUIaBOB, cojepkammx oonee 60%
HUKETIS WIM TOKPHITBIE HMMH. OTH HAacoChl MOTYT OBbITh WM POTALMOHHBIMH, WIH
MOPUTHEBBIMH, MOTYT UMETh BBITECHSIOIINE U (PTOPUCTO-YTIIEPOIHBIC YIDIOTHEHUSI, & TAKXKE B
HUX MOT'YT IPUCYTCTBOBATH CIICHHUAJIbHBIC pa60t11/1e JKHUOKOCTH.

CrennanbHble CTONOPHBIE U PeryJIHpPYOIIHe KJIanaHbl

CrenuansHO TpeJHA3HAYCHHBIC WM TOATOTOBJICHHBIE PYyYHBIE WIM aBTOMATUYECKHE
CTOTIOpHBIE W PETYJMPYIOIINE KIarnaHbl CHIb(MOHHOTO THIA, U3TOTOBICHHBIE M3 CTOWKUX K
UFs marepmanos, aumamerpoM oT 40 go 1500 mm (1,5 mo 59 aroitMoB) mjisi yCTaHOBKH B
OCHOBHBIX U BCIIOMOI'aTCJIBHBIX CUCTEMAX I‘a3OZ[I/I(1)(1)y3I/IOHHBIX YCTaHOBOK I10 O6OFaHIeHI/IIO.

Macc-cniekTpoMeTpbl/ucTouHNKHA HOHOB A5 UF,

CrienuanbHO NpeTHA3HAYCHHBIC WITH MOJITOTOBJICHHBIC MATHUTHBIC WA KBAIPYIOIBHBIC MaCC-
CIIEKTPOMETPBI, CHOCOOHBIC TPOM3BOAWTH MPSAMOH OTOOp TMPOO TOAaBAEMON Macchl,
"mpoaykra" wiam "XBOCTOB" M3 Ta30BBIX MOTOKOB UF¢ m oOnamaromye MOTHBIM HaOOpOM
CIIEITYIOIINX XapaKTEePUCTHK:

1. yAenmbHas pa3penramas ClrocoOHOCTh o Macce cBhIme 320);

2. coacpikaT HCTOYHUKU HOHOB, HU3TOTOBJICHHBIC HW3 HHUXpOMAa WJIM MOHCIA WIN
3AlIUIICHHBIC ITOKPBITUCM U3 HUX, UM HUKCIIUPOBAHHBIC,

3. coAcpKaT MOHMU3AITMOHHBIC UCTOUYHUKHU C 60M6ap£[HpOBKOfI 3JICKTPOHAMU,

4. COZePIKaT KOJUIEKTOPHYIO CUCTEMY, ITPUTOAHYIO ISl N30TOITHOTO aHAIN3A.
MNOSACHUTEJIIbLHOE 3AMEUAHUE

[lepeuncrnennoe BblIe O0OPYMOBaHUE BCTYNAeT B HEMOCPEACTBEHHBIH KOHTAKT C
texHoornaeckuM TazoM UFs, mmbo HemocpencTBEHHO pEryiHpyeT ITOTOK B TIpenenax
Kackaza. Bce MMOBEPXHOCTH, KOTOPBIC BCTYNAIOT B KOHTAKT C TEXHOJOIMYECKUM TIa30M,
LIETUKOM M3roTaBiuBaroTcs u3 croikux Kk UFg MaTepuanoB wian MOKphIBarOTCS UMH. J{7st
LeNeil  pa3fenoB, OTHOCSIIMXCS K  Ta30mu(y3HOHHBIM  YCTPOHCTBaM, MaTepHAIbI,
kopposuectoiikue k UFs, BKIIIOUalOT HEpP)KABEIOIIYIO CTajlb, IIOMUHUM, aJIIOMHUHUEBBIC
CIUIaBbI, OKCHJ| aJIFOMHHUS, HUKENb WIH CIUIaBbl, copepxkamue 60% wim Oosiee HUKENs, a
taroke croiikne K UF¢ momHOCThIO (pTOPHPOBaHHEIE YTIIEBOAOPOIHBIE TOTMMEPEI.

CnenuajbLHo npeaHasHaAa4Y€HHbIC WX IOJATrOTOBJIEHHBbIEC CHCTEMBbI, 060pyzmna}me
U KOMIIOHCHTHI 1JIf1 UCIIOJIB30BaHUA HA YCTAHOBKAX A3POAMHAMMUYECKOI0 odorameHmsi

BBOJIHOE 3AMEYAHUE

B mporueccax aspoanHammueckoro oboramieHus cMmech razooodpasHoro UFe m merxoro rasza
(Bomopon win Tenuit) CKUMaeTcs U 3aTeM INPOIYCKaeTCsl 4epe3 pa3zeiioniie JIEMeHTH, B
KOTOPBIX HM30TOIHOE pa3[elieHHe 3aBepllaeTcs IOCPEICTBOM IMONy4YeHUs OOJBLINX
LEHTPOOEKHBIX CHJ MO T€OMETPUHM KPUBOJIMHEHHOM CTEHKH. YCIEIIHO pa3paboTaHbl IBa
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5.5.1.

5.5.2.

5.5.3.

mpolecca 3TOro THMA: TPOLECC COIUIOBOTO pa3felieHUs W IMpoLecc BUXpeBod TpyOkw. Jlis
000MX TIPOIECCOB  OCHOBHBIMH  KOMITOHEHTaMH  KacKala pas[elieHus  SBISIOTCS
TMHIPUIECKHE KOPITyca, B KOTOPBIX Pa3MEIIeHbI ClIeNNAbHBIE Pa3/ieuTeIbHbIC SIIEMEHTHI
(coma mnM BUXpEBbIe TPYOKH), Ta30BbIE KOMIIPECCOPBI M TEIUIOOOMEHHUKH VIS yIaJICHUS
00pa3yroIerocs Mpu C:KaTuu Tera. [ adpoIuHaMUYECKUX YCTaHOBOK TPeOyeTCs IeIbIi
P TaKMX KacKaloB, TaK YTO HMX KOJMYECTBO MOJXKET CIYXXHTh BAaXXHBIM yKa3aTelleM
KOHEYHOTO MCMONb30BaHus. [lockonbky B adponmHaMudeckoM mpouecce ucnonbssyercst UF,
MMOBEPXHOCTU BCEro 000pY0BaHMs, TPYOOIIPOBOJAOB U U3MEPHUTEILHBIX MPHOOPOB (KOTOPHIC
BCTYMAalOT B KOHTAKT C Ta30M) JIOJDKHBI M3TOTaBIMBATHCS W3 MATEPUANIOB, COXPAHSIOIMINX
YCTOMYMBOCTH MpHu KOHTaKTe ¢ UFg.

[NOACHUTEJIbBHOE 3AMEYAHUE

[lepeuncrieHHbIe B HACTOSIIEM pa3Jieiie AIIEMEHTHI BCTYIAIOT B HEMIOCPEICTBEHHBIN KOHTAKT C
TexHoiornaeckuM razoM UFg mmbo HemocpencTBeHHO peryimHupyloT TOTOK B TIpenenax
Kackaza. Bce MMOBEPXHOCTH, KOTOPBLIC BCTYNAIOT B KOHTAKT C TCEXHOJOIMYECKUM TIa30M,
LIEIMKOM M3roTaBiuBatoTcst u3 crolkux kK UFg mMatepuanoB, win 3alllUIIEHbl MOKPBHITHEM W3
TaKkuX MarepuanoB. [ memeii pa3mena, OTHOCSIIETOCS K 3JEMEHTaM a’3pOoAWMHAMHYECKOTO
oboramienusi, kopposuecroiikue k UFs MaTepuaisl, BKIIIOYAIOT Melb, HEPKABCIOIIYIO CTAlb,
ATIOMUHHM, aJFOMHHUCBBIC CIDIABBI, HUKENh MU CIUIaBHI, cojepxkamme 60% wmu Oonee
HUKeIs, a Takke croiikue K UFg moimHoCThI0 PTOpHpOBaHHEIE YTIIEBOOPOIHBIE TOTUMEPHI.

Pa3zpgenuTeabHbIE COILIA

CrienManbHO TpeHA3HAYCHHBIC WM MTOJIOTOBJICHHBIC Pa3JICIUTENIbHBIC COMIa U MX COOPKH.
PaznenutensHpie COMIAa COCTOSAT M3 INENEBHUIHBIX W30THYTHIX KAHAIOB C PaMyCcoM H3rrba
menee 1 MM (06wraHO oT 0,1 m0 0,05 MM), KopposuecToikux K UFg, 1 IMEIONTIX BHYTPEHHIOO
PEXKYILYI0 KPOMKY, KOTOpast pa3eisieT MPOTEKAIOIINA Yepe3 COIUIO Ta3 Ha JBe (PpaKIIuH.

Buxpesbie TpyokH

CrienuanbHO TIpeTHAa3HAYCHHBIC WIIM TOJTrOTOBIICHHBIE BUXPEBbIE TPYOKHM W MX COOPKH.
BuxpeBbie TpyOKH UMEIOT MUIHHIPHIECKYIO WA KOHYCo00pa3Hyto (HopMy, H3rOTOBJIICHEI U3
kopposuecToiikux k UFg MaTepuanoB Wi 3alIUIeHbl TOKPBITUEM U3 TaKHUX MaTEepUajoB U
uMmeroT auametp ot 0,5 cMm 10 4 cM Ipu OTHOLICHUHW AJMuHBL K quamerpy 20:1 wnu menee, a
TaKXXe OJHO WM 0oJiee TaHTCHITHAILHOE BXOHOE OTBepCcTHE. TpyOKH MOTYT OBITH OCHAITICHBI
OTBOZAMH COILIOBOI'O THIIA HA OJHOM MJIM Ha 000MX KOHIIAX.

[NOACHUTEJIbHOE 3AMEYAHUE

[MurarenbHBIA Ta3 MOCTYIIAET B BUXPEBYIO TPYOKY IO KacaTeJIbHOM ¢ OHOTO KOHIA WITH Yepe3
3aKpy4YHMBAIOIINE JIOMATKH WK Yepe3 MHOTOYHCIICHHBIC TAHTCHIIMATbHBIC BXOJHBIE OTBEPCTHS
BJIOJIb TPYOKH.

Kommnpeccops! 4 razogyBku

CrnenuaibHO TIpeJJHAa3HAYCHHBIC WM TOATOTOBIICHHBIC OCEBbIC, IIEHTPUQDYKHBIC HIN
00bEMHBIC KOMITPECCOPhI WM Ta30yBKH, H3TOTOBJICHHBIE W3 Kopposuectoikux k UFg
MAaTepUasoB, UK 3alIUINECHHBIC TOKPHITUEM U3 TAKUX MATEPUAIOB, TPOU3BOIUTEILHOCTHIO HA
Bxoze 2 M*/muH min Gonee cMecr UFg i HecyIiiero rasa (BOJOPO HIIH TEIIHiA).
MNOSACHUTEJIbLHOE 3AMEUYAHUE

Takue KoMIpeccopsl ¥ ra30[yBKH 0OBIYHO UMEIOT mepemnay qasieHus ot 1,2:1 go 6:1.
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5.54.

5.5.5.

5.5.6.

5.5.7.

5.5.8.

YnioTHeHUsT BPAIIAIONIUXCH BAJIOB

CrermanbHO NpeTHa3HAYeHHBIC MM TMOATOTOBJICHHBIC YIUIOTHEHHs BPAINAIOIIMXCS BAJOB,
YCTaHOBJICHHbIC HA CTOPOHE TOJa4yd M Ha CTOPOHE BBIXOAA JUI YIUIOTHCHHs Baja,
COCIMHSIIOIIETO POTOP KOMIIPECCopa MM POTOP ra30IyBKH C MPUBOIHBIM JBUTATENIEM, C TEM
9roOBl  Oo0ecHeuynTh  HAJEeKHYI0  TepMETH3alio,  NPEJOTBPAIIAIONIYI0  BBIXOJ
TEXHOJIOTMYECKOTO Ta3a WM HAaTeKaHWE BO3AyXa WM YIUIOTHSIOIIETO Ta3a BO BHYTPEHHIOIO
KaMepy KOMIIPeccopa Wi ra30ayBKH, KoTopas 3arnoiHeHa cmeckio UFg n Hecymero rasa.

Tem1000MeHHUKH ISl OXJIAKIEHHS ra3a

CHG]_[I/IaJ'ILHO NpESAHA3HAYCHHBIC WJIM MTOATOTOBJICHHBIC TGHHOO6MGHHI/IKI/I, H3IrOTOBJICHHBIC U3
KOppOSHCCTOﬁKHX K UF6 MaTCpUuaIOB WU 3alMUIICHHBIC ITIOKPBITUEM U3 TAKUX MATCPUAJIOB.

Koxyxu pa3aeisiommx 3J1eMeHTOB

CHCHH&J’IBHO MPEAHASHAYCHHBIC WM IOATOTOBJICHHBIC KOXYXHW pPasAC/IAIOIINX J3JICMCHTOB,
HU3rOTOBJICHHBIC U3 KOppOSHeCTOﬁKHX K UF6 MaTCpUaJIOB WIN 3alllMIICHHBIX ITOKPBITUEM M3
TaKUX MaTCpruajioB, AJId IOMECIICHNSA B HUX BUXPEBBIX pr60K WA pa3sACIMTCIIbHBIX COIICII.

[NOACHUTEJIbBHOE 3AMEYAHUE

OTH KOXKyXU MOTYT IPENICTABISATH COOOM IMITHHPUIECKUE KaMephl quameTrpoM 6oree 300 Mm
u amuHoN 6osiee 900 MM FITH TIPSIMOYTOJIEHBIC KaMEphl CPAaBHUMBIX Pa3MEpOB B MOTYT OBITh
MpeaHa3Ha4uYCHbI 1JI1 YCTAHOBKH B TOPU30HTAJIbLHOM HUJIN BEPTUKAJIbHOM ITOJIOKCHUH.

Cucrembl mogaun/cucTeMsl 0TBOAA ''mpoaykTa' M "'XBOCTOB"

CHGL[I/IaJ'ILHO NpeAHA3HAYCHHBIC WM MOATOTOBJICHHBIC TEXHOJOTMYCCKHUE CHUCTCMbI WJIN
060pyILOBaHI/I6 JJIA 000TraTHTEIbHBIX YCTAaHOBOK, U3IOTOBJICHHBIC M3 KOppO3H€CTOﬁKHX K UF5
MaT€pHrajioB, UM 3alIUIICHHBIX ITOKPBITUEM M3 TAKUX MAaTCpHUaJIOB, BKIIOYAIONIUE:

a)  THTalOIIUE aBTOKIJIABBI, TIEYM WM CHCTEMBI, WCTONb3yeMble it momauun UFg s
Tporiecca o0oraIeHus;

b)  mecyOmuMaTopel (MM XOJOAHBIE JIOBYIIKH), WCIIONB3YeMbIe ISl  BBIBEICHHS
Harperoro UFs 3 npoiiecca oboramieHus JUis OCIeIyoNIero nepeMeIeHus;

C)  CTaHUMM OTBEPXKICHHUA WIM OXKIKEHUs, Hchonb3yemble i BbiBeneHus UFs u3
npouecca oboramieHus myteM cxatua u nepeBona UFg B JKuaKyo WM TBEpAyIO

dopmy;

d)  craHummm "npoxykra' wnm "XxBocToB", ucmonb3yemble aus nepemerueHus UFs B
KOHTEHHEPBHI.

CucTteMbl KOJVIEKTOPHBIX TPY0ONIPOBOI0B

CHe]_II/IaJII)HO MMpCaHA3HAYCHHBIC U IIOAT'OTOBJICHHBIC CHUCTEMBI KOJUICKTOPHBIX
TpyOOIPOBOJIOB, U3TOTOBJICHHBIC U3 KOppo3uecTorkux kK UFs MaTepranoB win 3alnuineHHbIC
MTOKPBITHEM M3 TAKUX MaTepualioB, 1t yaepkanus UF ¢ BHyTpH adspoIiHaAMIUECKIX KacKazoB.
Jta ceTh TPyOOIPOBOAOB OOBIYHO MPEACTABISIET CO00M crcTeMy ¢ "IBOWHBIM' KOJICKTOPOM,
1€ KKl KacKaJ Wi rPyIa KackaJl0B COEAUHEHBI C KAXIbIM U3 KOJIJIEKTOPOB.
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5.5.9.

5.5.10.

5.5.11.

5.5.12.

BaKyYMHbIe CHCTEMBbI 1 HACOCbI

a) CrenpanbHO  TpeJHA3HAUYEHHbIE WJIM TIOATOTOBIEHHBIE BAaKyyMHBIE CHCTEMEI,
NPOM3BOINTEILHOCTEI0 HA BXOAE 5 M/MHH HIM GONee, COCTOANIME M3 BAKyyMHBIX
MarucTpajiei, BaKyyMHBIX KOJJICKTOPOB M BaKyyMHBIX HAacOCOB, W TpEeIHA3HAUYCHHBIC IS
paboTsl B comepkammx UFg ra30BBIX cpemax.

b)  BakyyMmHBIE HACOCHI, CIIELMATIBHO TPeIHAa3HAYCHHBIC WM MOATOTOBICHHBIE IJIsl PaOOTHI
B cogepxammx UFs rasoBbIX cpemax M HW3rOTOBJIEHHbIE U3 Koppo3uecTodkux K UFg
MaTepHaloB WM 3aIlUIICHHBIX MOKPBITHEM W3 TAKHX MaTepHANOB. B 3TMX Hacocax MOryT
HCTIONB30BaThCS (PTOPUCTO-YTIIEPOAHBIE YIDIOTHEHUS U CHIeHalbHbIe pad0UYHe KUIKOCTH.
CrnennaibHble CTONIOPHBIE U PEryJIHPYIOIIHe KJIANaHbI

CrnenyanpHble TpeJHa3HAuYEHHbIE WM TOATOTOBIEHHBIE pPYYHBIE MM aBTOMAaTHUYECKHE
CTOIIOPHBIE M  PEryJupyIOIlfe KiIamaHbl CWIB(GOHHOTO THIA, W3TOTOBJICHHBIE U3
KoppozuecToiikux kK UFg MaTepranaoB Wid 3alIUILIECHHbIE TOKPBHITUEM W3 TaKUX MaTEpHUasioB,
quamerpoM oT 40 mo 1500 MM 1711 MOHTa)ka B OCHOBHBIX M BCIIOMOTATENbHBIX CHCTEMax
YCTaHOBOK a3pOIMHAMHYECKOTr0 O0OTAILICHUSI.

Macc-ciekTpoMeTpbl/ucTounnku HoHOB st UFg

CrenuanbHO NpeJHa3HAYeHHbIE WM HOATOTOBJICHHBIE MATHUTHBIE MM KBaAPYIIOIbHBIE Macc-
CIIEKTPOMETPBI, CHOCOOHBIE TIPOM3BOAWTH MPAMOH OTOOp TpPOO TOAaBaeMON Macchl,
"mpoaykra" win "XBOcTOB" M3 Ta3oBeIX MOTOKOB UFs M oOnajmaronme MOTHBIM HaOopoM
CIIEAYIOIINX XapaKTEPUCTHUK:

1. yIenbHas pa3pelaronas crnocoOHOCTh o Macce cBbie 320;

2. coacpKar HCTOYHHMKH HOHOB, H3TOTOBJIICHHBIE HN3 HHXpOMa HWJIM MOHECIA WU
3allIMIICHHBIC ITOKPBITUEM M3 HUX, WM HUKCIIMPOBAHHBIC,

3. coJiepKaT HOHN3AITMOHHBIC UICTOYHUKH C OOMOapAMPOBKON 3JICKTPOHAMI;
4. CoJiepKaT KOJUICKTOPHYIO CUCTEMY, PUTOIHYIO JUI U30TOIMHOTO aHAIM3A.
Cucrembl otnesenns UFg oT Hecywiero raza

CrnenuaibHO TpPETHA3HAYCHHBIC WM TIOATOTOBJICHHBIC TEXHOJOTUYECKHE CHUCTEMBI JUIS
otnenenns UFq oT Hecytero raza (Boopo/ia UiTy TeiTus).

[NOACHUTEJIBHOE 3AMEYAHUE

OTH CHUCTEMBI MpeIHa3HAuYCHBI s cokpartenus coaepskanusi UFg B HecymeM rase 10 0HOM
YacTH HAa MUJUIMOH WJTH MEHEE M MOTYT BKJIFOUaTh TaKoe 000PYI0BaHUE, KaK:

a) KPHOTCHHBIC  TEIUIOOOMEHHHKM W  KpPHOCENapaTophl, CIIOCOOHBIE  CO37aBaTh
temreparypsl -120°C wiu MeHee, Win

b)  OMOKM KPHOTEHHOTO OXJIAXKICHHS, CIOCOOHBIE cO37aBaTh TeMrepatypsl -120°C wmu
MEHee, U
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5.6.

5.6.1.

C) 0JIOKH Pa3JCITUTEBHBIX COTIEN WM BUXPEBBIX TpyOOoK s otaencHust UFg oT Hecyiiero
rasa, Wid

d)  xononusie noByiiku UFs, ciocoOHbIe co3aaBaTh TemiiepaTypsl -20°C ninu MeHee.

CnenmajbHO TpeIHA3HAYEHHbIe WM TOATOTOBJIEHHbIE CHCTEMbl, 00OPYAOBaHUE U
KOMIIOHEHTHI ISl WCMHOJIb30BAHUS HA YCTAHOBKAX XHMHUYECKOr0 o0MeHa WIH
HOHOOOMEHHOI0 000raneHnsa

BBOJHOE 3AMEYAHUE

HesnaunrenbHoe pa3nuyre H30TONOB YpaHa [0 Macce MPUBOAUT K HEOOJBIIINM U3MEHEHHUSIM B
PaBHOBECHUH XMMHUYECKUX PEaKINi, KOTOPhIE MOTYT HCIOJIB30BAThECS B KAYECTBE OCHOBBI IS
pasneneHusi W30TONOB. YCIENIHO pPa3paboTaHO IBa TPOIEcca:  KUAKOCTHO-KUAIKOCTHBIN
XUMHUYECKUI OOMEH U TBEPI0-KHIKOCTHBIM HOHHBII OOMEH.

B mporecce KUAKOCTHO-KMAKOCTHOTO XHMHYECKOr0 OOMEHa B IPOTUBOTOKE IPOUCXOIHT
B3aMMOJICHCTBUE HECMEIIMBAIOIIUXCS JKUIAKUX (a3 (BOAHBIX WM OPraHUYECKUX), HYTO
NpUBOAUT K 3((eKTy KacKaJupoBaHUsI THICSY CTaauil pazaeneHus. BomHas dasa coctout u3
XJIOpH/Ia ypaHa B PacTBOPE COJITHOM KHCIIOTBI; OpraHmdeckas (aza COCTOMT M3 3KCTPAreHTa,
COZIepyKalllero XJIOpUJI ypaHa B OpraHMYecKoM pacTBoputenie. KOHTakTHRIMU (UIIBTpaMu B
pa3lenuTeNbHOM KacKage MOTYT SIBIISITHCS JKHIKOCTHO-)KUAKOCTHbIE OOMEHHBIE KOJIOHHBI
(Takue, KaKk WMITYJIbCHBIE KOJIOHHBI C CETYAaTHIMM TapelkaMh) WM JKUJKOCTHBIC
HEeHTpU(YKHbIe KOHTaKTHBIE (QIIbTPHl. Ha 000MX KOHIaX pa3feNuTeNIbHOrO Kackaia B IEeIsIX
obecriedeHrsi pedrokca Ha KaKIOM KOHIE HEOOXOAMMBI XHMHYECKHE TPEBPAIICHHS
(oxucneHne W BOCCTaHOBIEHHE). [J1aBHas 3amada KOHCTPYKLHMH COCTOMT B TOM, YTOOBI HE
JOTTyCTUTH 3arpsI3HCHUS] TEXHOJIOTHIECKHUX OTOKOB HEKOTOPHIMH HOHAMH METAIOB. B cBs3M
C OTHM HCIIOJB3YIOTCS IUTACTUKOBBIC, TOKPBITHIC IUIACTUKOM (BKJIIOYas MpPUMEHECHHE
(PTOPUPOBAHHBIX YIJIEBOAOPOIHBIX TIOJMMEPOB) W/WMJIM TOKPBITBIE CTEKJIOM KOJOHHBI U
TpyOOIIPOBOIHI.

B TBepIo-KHAKOCTHOM HMOHOOOMEHHOM IIpolecce OOOTAIllEHHE MOCTHraeTcs MOCPEICTBOM
ajicopOIn/ necopOILuy ypaHa Ha CHIEIUAIbHOM, OUYeHb OBICTPO JICHCTBYIOIICH NOHOOOMEHHON
cMonie uiu anacopOenTte. PacTBop ypaHa B CONSHOM KHCIIOTE U JPYTUe XUMUYECKHE PEarcHThI
MPOIMYCKAIOTCSl  4Yepe3  IIMHAPWYECKHE  O0OraTWUTENbHBIE  KOJIOHHBL,  COJEpIKallue
YIDIOTHEHHBIE CIIOM ajicopOeHTa. [lns moiepkaHusi HEPEPBIBHOCTH TIpoliecca HeoOXoauma
crcTeMa peduIroKca B IENISIX BEICBOOOKICHUS ypaHa U3 aJicopOeHTa 00paTHO B UKW MOTOK,
C TeM dYTOOBI MOXHO OBIIO coOparh "MpoAyKT" ® "XBOCTHI'. DTO TOCTUTAETCS ITyTEM
HCHOJIB30BAHUSA TMOAXOAAIINX XUMHUYCCKUX PEArCHTOB BOCCTaHOBHeHI/Iﬂ/ OKHUCJICHHA, KOTOPBIC
MOJTHOCTHIO PErCHEPUPYIOTCS B Pa3/CibHBIX BHEIIHUX METISIX U KOTOPbIE MOTYT YacCTHYHO
PEreHepHPOBATLCS B CAMUX U30TOIHBIX Pa3ACIUTENbHBIX KOJOHHAX. [IpUCYTCTBHE B IpoLiecce
TOPSTYMX KOHIICHTPUPOBAHHBIX PACTBOPOB COJISTHOM KHCIIOTHI TpeOyeT, 4ToOBbl 000pyI0BaHUE
OBUI0O H3TOTOBJICHO W3 CICIHUANBGHBIX KOPPO3UECTOMKUX MAaTepUANIOB WM  3alllUIICHO
MOKPBITHEM M3 TAKUX MATCPUAIIOB.

KMIKOCTHO-KUAKOCTHbIE 00MEHHbIE KOJIOHHbI (XUMU4YECKUIT 00MeH)

HpOTI/IBOTOT-IHBIe KUIKOCTHO-KUAKOCTHBIC 0OMEHHEIE KOJIOHHBI, MMCHOIIIHC MEXaHUYCCKUH
CHJIOBOM BBOJI (T.e. HUMITYJIbCHBIC KOJIOHHBI C CETYATBIMU TApCJIKaMH, KOJIOHHBI C TapCJIKaMU,
COBCpIIAOIIMMH  BO3BPATHO IOCTYHATCJIBHBIC MABWIKCHUSA, W KOJIOHHBI C BHYTPCHHHUMU
Typ6I/IHHI)IMI/I CMCCHTCHHMH), CIICHUAJIBHO TPCAHA3HAYCHHBIC WM IMOATOTOBJICHHBLIC [JIA
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5.6.2.

5.6.3.

obor: allICHUA ypaHa C UCIIOJIb30BaHHUEM ITPOHECCa XUMUYCCKOIO oOMeHa. ,HJ'ISI KOppO3PIOHHOI>'I
YCTOI\/'ILII/IBOCTI/I K KOHLOCHTPUPOBAHHLIM pPaCTBOPAM COJISTHOM KHCJIOTBI TH KOJIOHHBI U HUX
BHYTPECHHUEC KOMIIOHCHTBI M3IOTOBJICHBI M3 IMOAXOOAINHNX INIACTUKOBBIX MaTCpHUaJIOB (TaI(I/IX,
KakK (1)TOpI/Ip0BaHHBIe YIII€EBOAOPOAHEBIC HOJII/IMepBI) WM CTCKJIa WIN 3alIUIICHBI TOKPBITUEM
U3 TaKUX MaTCpUaJIOB. KonoHHEI CIIPOCKTUPOBAHbI Ha KOPOTKOC (30 CEKyHI WA MCHeC)
BPEMA IMPOXOXKIACHUA B KaCKaae.

LeHnTpupy:KHBbIE ;KUIKOCTHO-)KMIKOCTHbIE KOHTAKTHBIE PUIbLTPHI (XUMHYEeCKHI 00MeH)

LlenTpudyXHble  KUIKOCTHO-KHIKOCTHBIE  KOHTAKTHBIE  (QHIBTPHI,  CICHHAIBHO
NpefHa3HAuYCHHBIE WM TOATOTOBJICHHBIE M OOOTalleHWs ypaHa C MCHOJIb30BaHHEM
nporecca XMMUYECKOro OOMeHa. B TakmX KOHTAaKTHBIX (PUIIBTpaX HCIIONB3YeTCsl BpalieHHe
IUISL TIONyY9eHUsSI OPTraHWYeCKHX M IKUAKUX IIOTOKOB, a 3aTeM MEHTPOOEkKHas CHIa JUIS
paznenenust az. s KOppO3MOHHOHN CTOWKOCTH K KOHIIEHTPUPOBAaHHBIM PAcTBOPaM COJISTHON
KUCJIOTBl KOHTaKTHBIE (PUIIBTPBI HM3TOTABIMBAIOTCS W3 COOTBETCTBYIOIIMX IUIACTUKOBBIX
MarepuaioB (TakHX, Kak (TOpHpPOBAHHBIC YIIIEBOJOPOAHBIC TOJIMMEPHI) WM TOKPHIBAIOTCS
UMH WM cTeksioM. LleHTpudykHble KOHTaKTHBIE (HIBTPHI CIPOSKTUPOBAaHBI Ha KOPOTKOE
(30 cexynn unmm MeHee) BpeMsl IPOXOKACHUS B KacKa/e.

Cucrembl 4 000py/I0BaHHe /ISl BOCCTAHOBJICHHMS YPaHa (XUMHYeCKUIT 00MeH)

a) CnenuaibHO NPpESAHA3HAYCHHBIC WJIM MMOATOTOBJICHHBIC STICHKHU AJICKTPOXUMHYICCKOT'O
BOCCTaHOBJICHUA 11 BOCCTAHOBJICHUA YpaHa U3 OJJHOI'O BaJICHTHOI'O COCTOSAHHA B APYTro€ IJid
O6OF3HI€HI/I$I YpaHa € HMCIIOJIBL30BaHUEM ITPOLECCa XUMHUYCCKOTO oOMeHa. MaTepI/Ia.HBI SAYCCK,
HaxXoJAOIuECst B KOHTAaKT¢C C TEXHOJOIr'M4CCKUMHU pacTBOpamu, JOJIZKHBI OBITE
KOppO3HeCTOﬁKHMH K KOHICHTPUPOBAHHLIM pacTBOPaM COJISTHOM KUCJIOTEL.

[NOACHUTEJIbBHOE 3AMEYAHUE

Karomuenii oTcek SUYCHKHM MODKEH OBITH CIPOEKTHPOBAH TAaKUM 00pa3oM, YTOOBI
MPEIOTBPATUTH TIOBTOPHOE OKUCIICHUE YpaHa /10 0oJiee BRICOKOTO BAICHTHOTO COCTOSTHHMS. JITIst
yIepXaHUs ypaHa B KarOJHOM OTCEKEe s4Yeiika MOXET UMETh HEIPOHUIIAEMYIO
IragparMeHHyI0 MeMOpaHy, W3TOTOBJICHHYIO U3 CHEIHAIBHOTO KaTHOHHO-OOMEHHOTO
Marepuana. Karon cocTOMT M3 COOTBETCTBYIOLIETO TBEPAOTO NPOBOJHMKA, TAKOTO, Kak

rpadur.

+4
b) CriermmaisHO TIpeHa3HAYCHHBIC WIIM TTOATOTOBIICHHBIC CUCTEMBI I M3BjiIcueHus U
W3 OPraHUYECKOro MOTOKA, PETYINPOBAHUS KOHICHTPALIMK KUCIOTHI U [Tl 3aTIOJHEHUS STYeeK
ANEKTPOXUMHUIECKOTO BOCCTAHOBJICHUS HA ITPOM3BOJCTBEHHOM BBIXOZE KacKaja.

[NOACHUTEJIbBHOE 3AMEYAHUE

OTH CHUCTEMBI COCTOAT M3 O0OPYAOBAHHUS SKCTPAKIMH PACTBOPUTEIEM ISl OTTOHKH U™ w3
OPraHMYECKOTO IMOTOKA B KHMIKHA PacTBOP, 00OPYIOBAaHUS BBIIAPUBAHUS W/WIIK JIPYroro
000pyZIOBaHUS JUIsS JTOCTIDKCHUS PETYJIMPOBKA M KOHTPOJS BOJOPOJHOTO TOKAa3arens, U
HACOCOB WJIM JIPYTHX YCTPOMCTB TMepeHoca sl 3alOJHEHHUS SYCeK SIICKTPOXUMHUYECKOTO
BocctaHoBieHMs. OCHOBHas 3amada KOHCTPYKIIMA COCTOMT B TOM, YTOOBI H30EKaTh
3arps3HEHUS MMOTOKA JKUAKOCTH MOHAMH HEKOTOPBIX MeTauioB. ClielOBaTENIbHO, TE YaCTH
000pYJIOBaHUSI CHUCTEMBI, KOTOPbIC HAXOMATCS B KOHTAKTE€ C TEXHOJIOTMYECKHM MOTOKOM,
M3rOTAaBIMBAIOTCS U3 COOTBETCTBYIOIIMX MarepuasioB (TakuX, Kak CTEKI0, (TOPHpPOBaHHBIC
YIJIEBOJIOPOIHBIC TIONUMEDPHI, Cysibdar nonupeHuna, cyibG)oH MoNud(pupa U MPOMUTAHHbIH
CMOJION TpaduT), UK 3aIIUIIECHBI IIOKPHITUEM U3 TAKUX MAaTEPHAJIOB,
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5.6.4.

5.6.5.

5.6.6.

CucreMbl OATOTOBKU MUTAHNUS (XMMHYECKUI 00MeH)

CHe]_II/IaJII)HO NpCaAHA3HAYCHHBIC WM TMOATOTOBJICHHBIC CUCTEMBI [JId TIIPOU3BOACTBA
MUTATCJIIbHBIX PACTBOPOB XJIOpHUIA ypaHa BBICOKOM YMCTOTHI IS YCTAaHOBOK 110 pa3aCJICHUIO
H30TOIIOB YpaHa MECTOAOM XUMHUYCCKOTO oOMeHa.

[NOACHUTEJIbBHOE 3AMEYAHUE

OTH CHCTEMBI COCTOAT U3 00OPYAOBAHUS [T PACTBOPEHMS, SKCTPAKIIMN PACTBOPHUTENEM H/WITH
HOHOOOMEHHOTO OOOPYJOBaHUS Il OYKMCTKH, @ TAKKe JJICKTPOJUTUYCCKUX SUYCCK JUIS
Boccranopnerns U™ wmm U™ B U™. B otux cHcTeMax mpoM3BOIATCS PACTBOPHI XJIOPHAA
ypaHa, B KOTOPBIX COJEPIKUTCS JIHIIh HECKOJBKO YacTell Ha MIJUIMOH METAITHYECKUX
BKJIFOUYEHHH, TaKUX, KaK XpOM, JKeJle30, BaHAAWH, MOJHMOAEH W APYTHX IBYXBAJEHTHBIX HX
KaTHOHOB MM KAaTUOHOB C OOJBINEH BaJleHTHOCTHIO. KOHCTPYKIIMOHHBIE MaTepUaibl IS
3JIEMEHTOB CHCTEMBI, B KOTOPOil 06pabaTbiBaeTcst U™ BBICOKOH YHCTOTHI, BKIIOYAIOT CTEKIIO,
(hToprpoBaHHBIE YTIIEBOJOPOAHBIE TOJIMMEPHI, TPAPHT, TTOKPHITHINA TOTMBHHUI-CYIH(PATHBIM
WK OIU3(GUP-CyNbHOHHBIM IJIACTUKOM U TPOITUTAHHBIN CMOJIOH.

CucrteMbl OKHCJIEHUA ypaHa (XUMHYeCKHiI1 00MeH)

CrienmasbHO TpeqHa3sHaYeHHBIE WIH MOATOTOBICHHBIE CHCTEMBI ISl OKACIIEHUS U® B U™ s
BO3BpAIllEHHUsT B Kackaj pasJeieHus H30TONOB ypaHa B TIpOIecce OOOTalleHHus METOIOM
XUMHYECKOTro 0OMeHa.

[NOACHUTEJIBHOE 3AMEYAHUE
3TH CUCTEMBI MOTYT BKITFOYATh Takoe 000pyI0BaHHUE, KaK:

a) obopymoBaHHe I KOHTAKTHPOBAHUS XJIOpa M KHACIOpoAa ¢ BOAHBIME 3ddioenTamu
U3 0GOpYIOBAHMS pa3JeicHHs HM30TONOB M SKCTPAKIMH obpasoaBmerocs U™ B
00C/THEHHBIN OPTaHUYECKHUIA TTOTOK, BO3BPAINAIOIIUICS 13 POU3BOJICTBEHHOTO BBIXO/Ia
Kackaja;

b)  oOopymoBaHue, KOTOpOE OTHENISET BOAY OT COJSIHOM KHCJIOTBI, YTOOBI BOJa H
KOHIIEHTPHPOBAHHASI COJITHAsE KUCIIOTa MOTIH OBl OBITH BHOBH BBEIICHBI B TPOIECC B
HYKHBIX MECTaXx.

BrbicTpo pearnpyromme HOHOOOMeHHbIE CMOJIbI/acOpPOeHThI (HOHHBIH 00MeH)

Beictpo  pearupyronye  MOHOOOMEHHBIE  CMOJIBI  WJIM  aJICOPOCHTHI,  CIEHaJIBHO
NpelHa3HAuYCHHBIE WM TOATOTOBJECHHBIE M OOOTalleHWs ypaHa C MCHOJIb30BaHHEM
mpolecca MOHHOTO OOMEHa, BKIIIOYAs HMOPUCTBIE CMOJIBI MAKpOCETYaTOH CTPYKTYpPbI W/HIH
MeMOpaHHbIE CTPYKTYpbI, B KOTOPHIX aKTUBHBIE I'PYIIIBl XUMHYECKOIO OOMEHa OIpaHHUYCHBI
MIOKPBITHEM Ha MOBEPXHOCTH HEAKTMBHOW NMOPHCTON BCIIOMOTATENbHON CTPYKTYPBI, U JpyTHe
KOMITIO3UTHBIE CTPYKTYpHI B JIt000H mpuemiieMoi ¢opme, BKIIOYas YacTHLBI BOJIOKOH. JTH
HOHOOOMEHHBIE CMOJIBI/ancopOeHTH UMeIoT auaMeTpsl 0,2 MM HITH MEHEE W JOJDKHBI OBITh
XUMHMUYECKH CTOMKHMU 10 OTHOLIEHUIO K PACTBOPAM KOHLICHTPUPOBAHHOM COJITHOW KHCIJIOTBI,
a TaKkKe JOCTAaTOYHO MPOYHBI (PU3MUECKH, C TeM YTOOBI MX CBOMCTBA HE YXYyIIIAJIHCh B
OOMEHHBIX KOJIOHHaX. CMOJb/afgcopOeHTHl CHENUaIbHO MpeJHa3HaYeHBbl Ul IOMY4YCHHS
KUHETHKHA OYeHb OBICTPOrOo OOMEHa HW30TOIOB ypaHa (IJTUTENbHOCTH IOJlyOOMEHa MeHee
10 cexyHnm) 1 00J1a1at0T BO3MOXKHOCTBIO paboTaTh MpH TeMIepaType B nuanasone ot 100°C no
200°C.
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5.6.7.

5.6.8.

5.7.

HNonoo0MeHHbIE KOJTOHHBI (MOHHBIH 00MEeH)

Hummaaprdeckre KOJOHHBI auamerpoM Oosee 1000 MM it ynepKaHWS W TIOUICPIKaHMS
3aII0JIHCHHBIX CJI0EB MOHOOOMEHHBIX CMOJI/aICOPOCHTOB, CHEUATBEHO MpeIHa3HAUYCHHBIE WITH
MOATOTOBIICHHBIE [Tl 00OTAILCHUS YpaHa ¢ MCIONb30BaHHEM HOHOOOMEHHOTO Mpolecca. ITH
KOJIOHHBI ~HM3TOTOBJIEHBI M3 MarepuaioB (Takux, Kak THTaH WM (TOPUPOBAHHBIE
YIJIEBOJIOPOAHBIE  TOJHMMEpBI), CTOMKHX K KOPpPO3WHM, BBI3BIBAEMON  pPacTBOpaMH
KOHLIEHTPHPOBAHHOM COJITHOM KUCIIOTHI, WJIH 3alUIIEHb] TOKPHITUEM W3 TaKUX MaTepUasioB U
CHoCcOOHKI paboTath mpu Temriepatype B auanasoHe oT 100°C no 200°C u naBieHUN BBIIIE
0,7 MIla (102 ¢yHT/KB. mI0tiM).

HonoodMenHbIe cucTeMbl pediiokca (HOHHBII 00MeH)

a) CHCHI/IaJ]bHO MpeaAHa3HAUYCHHBIC WJIM IIOATOTOBJICHHBIC CUCTEMbI XHUMHWYCCKOT'O0 WJIH
SJICKTPOXUMHYCCKOI'O0 BOCCTAHOBJICHUA IJId PETCHCpAallun pear GHTa(OB) XUMHYCCKOIO
BOCCTaHOBJICHHUS, I/ICHOJ'ILSYGMOFO(LIX) B KaCKaJgax HOHOOOMEHHOTO 060FaH_IeHI/IH YpaHa.

b) CHCHI/IEU'IBHO NpCAHA3HAYCHHBIC WM MOATOTOBJICHHBIC CHUCTCMBI XMMHUYECKOI'O HIIA
SJICKTPOXUMHYCCKOI'O0 OKUCJICHUA [JId PpercHepanu pear CHTa(OB) XHUMHUYCCKOI'O
OKHUCJICHHA, HCHOHBSyeMOFO(LIX) B KacKaJgax HOHOOOMEHHOTO 0601"8.H_ICHI/I$I YpaHa.

INOACHUTEJIbBHOE 3AMEYAHUE

B nporiecce noHOOOMEHHOTO 0OOTaIIEHHs B KAYECTBE BOCCTAHABJIMBAIOIIETO KATHOHA MOYKET

HCIIONB30BATECA,  HAampuMep, TpexameHtHblii Tturtan (Ti®), u B  5ToM  ciydae
ot (S

BOCCTAaHOBHTENbHAS cHcTeMa Oyzier BhipabaTeiBath Ti~ mocpencTBoM BoccTaHoBIeHHA Ti .

B mpomecce B kadecTBe OKUCIUTENST MOMKET HCIIONB30BAThCS, HAIPUMED, TPEXBAJICHTHOE
JKee30 (Feﬁ), Y B 3TOM CJIyYac CUCTEMa OKUCIICHUS OyieT BEIpabaThIBaTh Fe® MIOCPEICTBOM
oxucnenus Fe ™.

CrnenuajbHo NpeaAHasSHAYCHHbIC HWJIM IOATIOTOBJECHHBIEC CHUCTEMbI, 060pyHOBaHHe H
KOMIIOHEHTDI JJISl UCIIOJIL30BAHUSA B JIA3€PHLIX 000raTuTeILHBIX YCTaHOBKaXx

BBOJHOE 3AMEYAHUE

CymiecTByronMe CHUCTEMBI I OOOTaTUTENBHBIX IPOLECCOB C HCHONB30BAHUEM JIA3epOB
JETATCS. Ha JIBE KaTErOpUM: Te, B KOTOPHIX paboueil cpenoi SBISAIOTCA Mapbl aTOMapHOIO
ypaHa, ¥ Te, B KOTOPBIX paboyell cpefoil sSBISIOTCS Mapbl YpaHOBOTO coenuHeHus. OOmmmu
Ha3BaHMSAMH ISl TAaKUX MPOLIECCOB SIBIIAIOTCS: IepBas KaTeropus - Jla3epHOE pas3fesieHue
M30TOMOB 1O Meroxy artoMmapHeix mapoB (AVLIS wmmm SILVA); Bropas kareropus -
MOJIEKYJIIPHBIN METOI JiazepHOro pasmereHus m3otornoB (MLIS mwm MOLIS) u xumudeckast
peakiys TOCPEICTBOM H30MpaTenbHOM Mo u30oTomaMm JasepHod aktuBaiuu (CRISLA).
CucreMsl, 000pyI0BaHHE ¥ KOMIIOHEHTHI JJIsl YCTAHOBOK JIa3€PHOT0 OOOTaICHHUs! BKIIIOYAOT:
a) yCTpoiicTBa [UIA TMOAAYM TIApOB  METALTMYCCKOTO ypaHa (Wil  W30MpaTeIbHOM
(oToMOHM3AIMK) WM YCTpPOMCTBAa Ml IOJA4YM MApoB YPAHOBOTO COEAWHEHHUS (Uit
(oToANCCONMALINN MM XUMUYECKOH aKkTHBaluK); b) ycTpoiicTBa s cOopa 000raIieHHOro 1
00ETHEHHOTO METAJUIMYeCKOr0 ypaHa B KadecTBe 'mpomykra" W "XBOCTOB" B TiepBOU
KaTeropuy M yCTPOMCTBa I cOOpa pa3ioKEeHHBIX MIIH BBILIEAINX U3 PEAKIH COETMHEHHUIT B
KadyecTBe "MpoAykTa' M HeoOpabOTaHHOrO MaTepHhana B KadecTBE "XBOCTOB" BO BTOPOM
KaTeropuu; c) paboume Jia3epHbIE CHUCTEMBI Ul M30MPaTeIbHOIO BO30YKACHHS H30TOIOB
ypana-235; wu d) obopymoBaHWe il TOATOTOBKH TIOAAYM M KOHBEPCHH TIPOIYKTA.
BcrnenctBue cnoXHOCTH CHEKTPOCKOITMM aTOMOB M COeTMHEHHI ypaHa MOKET TTOTpeOoBaThCA
HCTIONIb30BAaHUE JIIOO0H U3 PsAa MMEIOLIUXCS JIA3EPHBIX TEXHOIOTHA.
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5.7.1.

5.7.2.

5.7.3.

5.74.

[NOACHUTEJIbBHOE 3AMEYAHUE

MHorve 13 KOMIOHEHTOB, MEPEUHUCIEHHBIX B 9TOM Pa3JIeNie, BCTYNAOT B HETOCPEACTBEHHBIH
KOHTAKT € IIapaMH METAJNIMYECKOr0 YpaHa WU C )KUAKOCTBIO, WU C TEXHOJIOTUYECKAM I'a30M,
cocrosiuM u3 UFg nmu cMecu u3 UFq u qpyrux ra3zos. Bee MOBEpXHOCTH, KOTOPBIE BCTYIAIOT
B KOHTaKT ¢ ypaHoM mnu UFg, MOMTHOCTBIO M3rOTOBIEHBI U3 KOPPO3UECTOMKUX MaTepHaIOB
WIN 3aIlUIIEHBI MOKPBITHEM M3 TaKUX MaTepuanoB. Jid meneil paszgena, OTHOCSAIIETOCS K
KOMITOHEHTaM 00OpYAOBaHHUS VIS Ja3epHOro 0OOTalleHNs, MaTepUabl, CTOHKHE K KOPPO3UH,
BBI3bIBAEMON IIapaMU WM KUJKOCTAMU, COAEPKAIMUMU METAIMYECKUI ypaH UM ypaHOBBIE
CILIaBbI, BKIIIOYAOT IOKPBITBII OKCHIOM UTTPHS rpauT U TaHTAJI; U MaTepuajbl, CTOHKHE K
Koppo3uH, Bbi3bIBaeMOl UFs, BKIIOYAIOT MeIb, HEPXKABEIOUIYIO CTallb, aJIIOMHUHHM,
AIIOMHUHHEBBIE CTUIABHI, HUKENb WM CIUIaBbl, conepxkamue 60% Hukems u 0osee, U CTOHKHE K
UF¢ momHOCTBIO (PTOPUPOBAHHBIE YTIICBOAOPOAHBIC OIUMEPBL.

Cucrembl Boinapuanus ypasa (AVLIS)

CriermuaibHO  TIpeHA3HAYCHHBIC WM ITOATOTOBJICHHBIE CHCTEMBI BEHITIAPUBAHHS YpaHa,
KOTOPBIE COAEPKAT BEICOKOMOIIIHBIE MOJIOCOBBIE UM PACTPOBBIE 3JIEKTPOHHO-TYUEBbIE MTYLIKA
C IepeaBacMoil MOIITHOCTRIO Ha MHIIICHB Oonee 2,5 kB1/cm.

CucreMbl 1151 00padoTKH KUAKOMeTaLImdeckoro ypana (AVLIS)

CrienuanbHO TIpeHa3HAYCHHBIE WM TOJATOTOBIICHHBIE CHUCTEMBI IS OOPaOOTKH IKHIIKOTO
MeTaJla JIISl PacIDIaBIICHHOTO ypaHa WM YPAHOBBIX CIUIABOB, COCTOSIIHME M3 THUTJIICH H
OXJTXKIAIOIIETO 000PYIOBAHUS TSI TUTJICH.

I[NOACHUTEJIbBHOE 3AMEYAHUE

Turmu u Jpyrue KOMIIOHEHTHI STOH CHUCTEMBI, KOTOpBIE BCTYMAalOT B KOHTakT C
pacIuiaBJICHHBIM YPaHOM WJIM YPaHOBBIMH CIUIaBaMH, M3TOTOBJICHBI M3 KOPPO3UECTOHKHX U
TEPMOCTOMKHX MaTepHaliOB WM 3aLIUIICHBI MOKPHITHEM U3 TaKUX Marepuasos. [Ipuemnembie
MaTepuajbl BKIIOYAIOT TAaHTAJ, MOKPHITHIA OKCHAOM MTTpUS TpaduT, rpaduT, MOKPBITHIA
OKHCIIaMU JPYTHX PEIKO3EMENbHBIX JIEMEHTOB MM UX CMECSIMHU.

Arperatsl 115 coopa ""'mpoaykra' u ""xBocTOoB' MeTa/uIMUYeckoro ypana (AVLIS)

CriermuansHO TIpeIHA3HAYCHHBIC HMIIM ITOATOTOBJICHHBIE arperartsl Uil coopa "mpomykra" u
"XBOCTOB" METAJUIMYECKOI0 YpaHa B )KUAKOM WK TBEpIoH (opme.

[NOACHUTEJIBHOE 3AMEYAHUE

KoMnoHeHTBI 3TUX arperaroB U3rOTOBICHBI U3 MAaTEPUATIOB, CTOMKUX K HarpeBy U KOPPO3UH,
BBI3BIBAEMOM MapaMHi METAJUIMYECKOTO ypaHa HITH JKUAKOCTHIO, VUTH 3alUIIEHBI IOKPHITHEM
13 TaKWX MaTepHalioB (TaKMX, KaK MOKPBITHIA OKCHIOM HTTPHUS TpauT WM TaHTad) H MOTYT
BKJTIOYATh B ce0st TpyOOIpOBOIB, KIIAMaHkl, ITyIepa, "xkenoba", BBOIBI, TEINTIOOOMEHHUKH U
KOJUICKTOPHBIC TUIACTUHBI IS MArHUTHOTO, 3JIEKTPOCTATHUECKOTO WM JPYTUX METOJOB
pa3zeneHusl.

Ko:xyxu pazgeautensHoro moayJs (AVLIS)
CrenuanbHO NpeJHa3HaYeHHbIE WM OATOTOBJICHHBIC IMIMHAPUYECKUE WIH IIPSMOYTOJIbHbIE

KaMephl IS TIOMEUICHHS B HUX HCTOYHHKA MapoB METALIMYECKOTO ypaHa, 3JIEKTPOHHO-
JTy4eBOM MyIIKHU U KOJUIEKTOPOB "mpoaykTa" u "XBOCTOB".
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5.7.5.

5.7.6.

5.7.7.

5.7.8.

5.7.9.

[NOACHUTEJIBHOE 3AMEYAHUE

OTH KOXKyXU UMEIOT MHOXKECTBO BXOJHBIX OTBEPCTHH UIS TIO/IA4X DJIEKTPONHUTAHHS U BOJBI,
OKHa JUIS JIa3epPHBIX ITyYKOB, COCTUHEHUN BaKyyMHBIX HACOCOB, a TAKXKE JUISI TUATHOCTHKHU U
KOHTPOJII KOHTPOJILHO-U3MEPUTEIBHBIX TNPHOOPOB. OHU HMMEIOT MPUCTIOCOOJICHUS JUIS
OTKPBITHS ¥ 3aKPBITHS, YTOOBI 00EeCTIeUNTh 00CTYKHBaHNE BHYTPEHHUX KOMITOHEHTOB.

CBepx3BYKOBbBI€ pacmimpuTebHble comia (MLIS)

CriermuanbHO TIpeTHA3HAYCHHBIC WM TIOJATOTOBJICHHBIC CBEPX3BYKOBBIC PaCIIAPHUTEIBHBIC
coruia i oxnaxaeHus: cmeceit UFq u mecymiero raza no 150 K wnu Hike 1 Koppo3uecTomkue
K UF6

Konnexkrops! npoaykra nsatudropucroro ypana (MLIS)

CrneuuanbHO IpeAHA3HAUYEHHBIE WM TIOATOTOBJICHHBIE KOJUIEKTOPHI TBEPAOTO MPOIYKTa
natudropucroro ypana (UFs), cocrosmme u3 (uiabTpa, KOUIGKTOPOB YAApHOTO HIIH
LUKJIOHHOTO TUIIA HJIM X COYeTaHu 1 Koppo3uectoiikue k cpeae UFs/UFs.

Kommpeccopst UF¢/necymero raza (MLIS)

CreuuanbHO TpeIHAa3HAUYCHHBIE WIM MOJArOTOBJIEHHBIE KoMipeccopsl i cMmecet UFg u
HeCyIllero rasa Juisl JJIMTeNbHOM okcrutyatanmu B cpene  UFq. KoMmoHeHTHl 3THX
KOMIIPECCOPOB, KOTOPBLIC BCTYMAalOT B KOHTAKT C HECYHIMM TIa30M, H3rOTOBJICHBI U3
kopposuectoiikux k UFs MaTepuanoB M 3aMIIEHBI TOKPHITHEM U3 TAKUX MaTCPUATIOB.

YnnorHenusi Bpamaromuxcs sainos (MLIS)

CrienuanbHO TIpenHa3HAYCHHBbIE WM TOATOTOBJICHHBIE YIUIOTHEHUS BPAIIAFOIINXCS BaJOB,
YCTQHOBJIEHHBIE Ha CTOpPOHE TOAa4d W HA CTOPOHE BBIXOJAa JUIA YIUIOTHEHHS Baia,
COCIMHSIIONIETO POTOP KOMITpeccopa ¢ MPHUBOIHBIM JBHUTATEIEM, C TEM YTOOBI OOECIICYUTH
HaJCKHYI0 TEpMETH3AIMI0, MPEJOTBPAIIAIONIYI0 BBIXOJl TEXHOJOTMUYECKOTO Ta3a WIu
HaTeKaHWe BO3/IyXa WIH YIDIOTHSIOMIETO Ta3a BO BHYTPEHHIOI KaMepy KOMIIpeccopa, KoTopas
3anonHeHa cmeckio UFq u Hecymero rasa.

Cucremsl ¢propupoBanust (MLIS)

CrienManbHO TpeTHa3HAYCHHBIC WM MOJrOTOBJICHHBIC CUCTeMBbI Uit ropupoanus UFs (B
TBepaoM coctosiann) B UF, (raz).

[NOACHUTEJIbBHOE 3AMEYAHUE

OTH cucteMsl npeaHa3zHadeHsl A7t propupoBanus coopanHoro nopomka UFs B UFs B memsax
MOCNIEAYIONIEro cOopa B KOHTEWHepax MPOAYKTa WM s mogadd B Omoku MLIS s
JOMOJIHUTENBHOTO oboramieHus. [Ipy mpuMeHeHNH OZHOTO MOAX0Aa peakys PTOPUPOBAHUS
MOKET OBbITh 3aBepIlCHa B Ipelesiax CHCTEMBbl pa3lefieHUs] U30TONOB, TA€ WAET Peakuus U
HETIOCPEICTBEHHOE W3BJICUCHUE W3 KOJUIEKTOpOB 'mpoxaykra'. IIpu mpuMeHeHHWH IpyToro
noaxona nopomok UFs Moxer ObITh M3BJIEUEH/TIEpEMEICH U3 KOJUIEKTOPOB "MpoaykTa" B
HNOAXOASAIIMA peakTop (HampuMep, PEeakTop C IICEBAOOKIDKCHHBIM CIIOEM KaTajau3aTopa,
TEIMKONIAITBHBIA PEaKTOp K sKapoBas OalrHs) B IENIX GTOpupoBaHUsA. B oboux ciydasx
UCIIOJB3yeTCsS 000pYAOBaHME Ul XpaHEHHsl U TepeHoca (ropa (WM APYrux MpUeMIIEMBIX
¢Topupyromux peareHToB) U 1isi coopa u neperoca UF.
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5.7.10.

5.7.11.

5.7.12.

5.7.13.

Macc-cnekTpomMerpbl/ucrounnku uonos UFg (MLIS)

CreunanbHO NpeJHa3HaYeHHbIC WM HOATOTOBICHHbIE MATHUTHBIC MM KBaAPYIOIbHBIE Macc-
CIIEKTPOMETPBI, CHOCOOHBIE TIPOM3BOAWTH MPAMOH OTOOp TpPoO TOAaBaeMON Macchl,
"mpoaykra" win "XBOCTOB" M3 Ta3oBeIX MOTOKOB UFg u oOnajmaromme MOTHBIM HabOpoM
CIIEIYIOIINX XapaKTePUCTHK:

1. yZeNbHas pa3pelaronas ClocoOOHOCTh 1Mo Macce cBbiie 320;

2. coacpKar HCTOYHHMKH HOHOB, HW3TOTOBJIICHHBIE HN3 HHXpOMa HWJIM MOHECIA WU
3allIMIICHHBIC ITOKPBITUEM U3 HUX, WJIN HUKCIIUPOBAHHBIC,

3. CozIepKaT MOHU3ALMOHHBIE HCTOYHUKH C O0MOapIMpOBKOM 3IEKTPOHAMU;
4. COZIepKaT KOJUIEKTOPHYIO CUCTEMY, IPUTOHYIO AJIsl N30TOMHOIO aHAJIN3A.
Cucrembl nogaun/cucreMsl 0TBoAa ''mpoaykra'’ u ""xsoctoB' (MLIS)

CrenuansHO TpeIHA3HAUYCHHBIC WM TOATOTOBJICHHBIC TEXHOJOTMYECKUE CHCTEMBl WU
00opyzoBaHue 11 00OTaTUTENBHBIX YCTAHOBOK, M3TOTOBJIEHHBIE M3 KOppo3uecToiknx Kk UF
MaTEpUANIOB, WK 3aIUIIEHHBIX TTOKPHITUEM U3 TAKUX MaTEPHAIIOB, BKIFOYAIOIIIHE:

a)  THTAalOIIUE aBTOKJIABBI, MEYM WJIM CHUCTEMBI, UCToNb3yemble s momaun UFg ms
Tporiecca o0oraIeHus;

b) necyOnuMaTtopel (MM XOJIONHBIE JIOBYIIKH), HCIIONB3yeMble IS BBIBEACHUS
narperoro UF¢ u3 mporiecca oGorarieHust 1uist MoC/e Iy OIIEro MepeMeICHHS;

C)  CTaHUMM OTBEPXKJICHHUA WIM OXKIKEHUs, Hchonb3yemble i BeiBeneHus UF, u3
npouecca oborameHus myteM cxatusa u nepesona UFg B KuaKyo WM TBEpAyIO

dopmy;

d)  craHmmm "npoxykra' wnm "xBocToB", ucmonb3yemble aus nepemerneHus UFs B
KOHTEHHEPBHI.

Cucrembl otnesenus UFg oT Hecymero raza (MLIS)

CrenuansHO TPEIHA3HAYCHHBIC WM TIOJTOTOBJICHHBIC TEXHOJIOTUYECKHE CHUCTEMBI IS
otaenenus UFg ot Hecymiero raza. HecynwiM ra3oM MOXeT OBITh a30T, aproH WM APYTO# ras.
[NOACHUTEJIbBHOE 3AMEUYAHUE

OTH CHCTEMBI MOTYT BKITIOUATh TAKOE 00OPYIOBaHHUE, KaK:

a)  KPHUOTCHHBIE TEIJIOOOMEHHUKH WM KPHOCENapaTophl, CIIOCOOHBIE CO3aBaTh
temnepaTypsl -120°C unu MeHee, Wiu

b)  OnmOKW KPHOTEHHOTO OXJIAXKICHHS, CIOCOOHBIE cO37aBaTh TeMiepaTypsl -120°C wmu
MEHee, U

C) xononHble noBymKH UFg, criocoOHBIe co3aBath Temepatypsl -20°C wiu MeHee.
Jlazepuble cuctemsl (AVLIS, MLIS u CRISLA)

Jlazepwl WK JIa3epHbIC CHCTEMBI, CIICIUATBHO MPEAHA3HAYCHHBIC WM MOJTOTOBJICHHBIC JIJIs
paslienieHus H30TOIOB ypaHa.
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5.8.

5.8.1.

5.8.2.

5.8.3.

5.84.

[NOACHUTEJIBHOE 3AMEYAHUE

Jlazepras cuctema mporecca AVLIS 00bMHO COCTOMT M3 ABYX JIa3epoB: Jia3epa Ha Mapax
MeIW W Jlazepa Ha kpacuressix. JlaszepHas cucrema it MLIS oOBMHO COCTOMT W3 ja3epa,
pabotaromero Ha CO, WM SKCHMEPHOTO Jia3epa M MHOTOXOJOBOM ONTHYECKON SUCHKH C
BpAILAIOIIMMUCS 3epKajlaMd Ha 0o0enXx cTopoHax. sl j1a3epoB WM JIA3€PHBIX CHCTEM IIpU
obomx mporeccax TpeOyeTcs CTaOMIM3aTop CIICKTPOBOM YacTOTHI IS PabOTHI B TEUCHHE
JUTUTEITBHBIX TIEPHOJIOB BPEMEHH.

CrienuajibHO NpeIHA3HAYEHHBbIE WM TOATOTOBJIEHHbIE CHUCTEMbI, 00OpYIOBaHHE WM
KOMIIOHEHTBI ISl MCIOJIB30BAHUSA HAa 000TaTHTEJbHBIX YCTAHOBKAX € IUIa3MEeHHBIM
pazzienenuemM

BBOJIHOE 3AMEYAHUE

Ipu mporecce MIa3MEHHOTO pa3NieficHUs Mia3Ma, COCTOSINas U3 MOHOB ypaHa, MPOXOAUT
depe3 HIEKTPHUYECKOE T0JIe, HACTPOSHHOE HA YaCTOTy HOHHOTO pe3oHanca U™, ¢ TeM 4ToGbI
OHH B IICPBYIO O4YECPEAb MOIIOMAIN SHEPTIHUIO U YBECINMINBAJICA JUAMETP UX HITOHOpOO6p33HBIX
opouTt. MoHBI ¢ pOX0XIeHHEM O OOJbIIEMYy AMAMETPY 3aXBaTBHIBAIOTCS U 0Opa30BaHMUS
npomykra, oboramenroro U?. Ilmasma, KoTopas 006pazoBaHa MOCPEICTBOM HOHH3AIIHH
YPaHOBOTO Mapa, COACPKUTCS B BAaKyyMHON KaMepe C MAarHMTHBIM I[IOJIEM BBICOKOM
HAINpPsDKEHHOCTH, O0pa30BaHHBIM C TIOMOIIBIO CBEPXIIPOBOJNIET0O MarHuta. OCHOBHBIC
TEXHOJIOTHYECKHE CHUCTEMBI MPOIecca BKIIOYAIOT CHUCTEMY TECHEpallid YPaHOBOHM ILIA3MBbI,
Pa3eIUTENBHBIA MO CO CBEPXIPOBO/ISIIIIMM MATHUTOM M CHCTEMbI M3BJICUCHHS MeTaslia
Jutst coopa "mpoaykra” u "XBOCTOB".

MI/IKPOBO.T[HOBLIC HCTOYHHKH JHEPIUH U AHTCHHBI

CrienaibHO MpeAHA3HAYCHHBIC WM TIOATOTOBJICHHBIC MUKPOBOJIHOBBIC MCTOYHUKH SHEPIHU
W aHTeHHBl JUI1 TCHEPAllMM WM YCKOPSHUS HMOHOB W O00JaJarollde CJICIYIOIMMU
xapaktepucTukaMu: 4actota Bbiie 30 ' u cpeHss BBIXOHAS MOIIHOCTh ISl TCHEPAITUH
noHoB OoJjee 50 xBT.

CoJieHOMabI 17151 BO30Y3K/1€HUSI HOHOB

CrenuansHO TpeAHa3HAYCHHbIC WIM TOATOTOBICHHBIC COJICHOMIBI ULl PagUOYacTOTHOTO
B030Y>KIeHHs HOHOB B Anana3oHe 9actoT 6oiee 100 k[ u criocoOHbIe paboTaTh pH cpeaHen
MortHocTH Ooiree 40 kBT.

CucTteMbl reHepanuy YPaHOBOIi MJIA3MbI

CrenuansHO TMpeaHa3HAUCHHBIC WM TOATOTOBIEHHBIE CHCTEMBI TE€HEpAllMd YPaHOBOU
IUIA3MBI, KOTOpBIE MOTYT COIEp)KaTh BBICOKOMOIIHBIE TIOJIOCOBBIE WM PacTPOBBIC
3JIEKTPOHHO-JTYUYEBbIE MYIIKH C MepeaBaeMOi MOIITHOCTBIO Ha MHIICHD Ooiee 2,5 kKBT/cMm.

CucreMbl 111 00padOTKH KMIKOMETAJIMYECKOr0 ypaHa

CnenuaibHo MNpCAHA3HAUYCHHBIC WJIM MOATOTOBJICHHBIC CHUCTCMbI IJIA 06pa60TKI/I KUAKOTO
METallila JId PpacCIUIaBJICHHOI'O ypaHa WM YPAaHOBBIX CILUIABOB, COCTOAIINUE U3 TUTIIEH M
OXJIAXKIAIICTO O60py,E[OBaHI/IH JIJIS TUTJICH.

[NOACHUTEJIBHOE 3AMEYAHUE

Turmu M Opyrue KOMIIOHEHTBI 3TOH CHUCTEMBI, KOTOPbIE BCTYHNAIOT B KOHTAKT C
pacIuIaBiIeHHBIM YpaHOM WJIM YPaHOBBIMH CIUIaBaMH, W3TOTOBJIEHBI M3 KOPPO3UECTOUKUX U
TEPMOCTOMKHX MaTepUalioB WM 3aLIUIIEHBI TOKPBITUEM U3 TaKUX Marepuanos. [Ipuemnemsie
MaTepuajbl BKIIOYAIOT TAHTAJ, MOKPBITBIH OKCHAOM WTTpUs TpaduT, rpaduT, MOKPBITHIHA
OKHCJIaMH JIPYTHX PEIKO3EMENIbHBIX AIEMEHTOB MM MX CMECSIMU.
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5.8.5.

5.8.6.

5.9.

5.9.1.

Arperathl 1151 coopa ""'mpoaykTa' u ""XBOCTOB' MeTa/UINYeCKOro ypaHa

CrieranbHO TpeHA3HAYCHHbBIE WM IMOATOTOBJICHHBIC arperarsl i cOopa "mpomykra" u
"XBOCTOB" I METAIMYECKOTO ypaHa B TBepAod ¢opme. DTu arperatsl s cOopa
M3rOTOBJICHBI W3 MAaTepHajioB, CTONKMX K HAarpeBy M KOPPO3WH, BBHI3BIBAEMOI TMapamu
METAUTMIECKOTO ypaHa, TaKuX, Kak rpaduT, MOKPHITHIA OKCHIOM HTTPHS, MM TaHTAJ, WA
3aIUIIEHBI TIOKPHITHEM U3 TAKUX MATEPHAIIOB.

Ko:xyxu pa3ienTejibHOr0 MOIyJist

HI/IHI/IHI[pI/I'—IeCKI/Ie KaM€phbl, CICOHUAIBHO MNPCAHASHAYCHHBLIC WM TIMOATOTOBJICHHBIC IJIA
WCTOJIb30BaHUS HAa OOOTaTUTENBHBIX YCTAaHOBKAaX C IUIa3MEHHBIM pa3JIeJICHUEM, JUIs
MOMEIICHHUS B HUX HCTOYHHUKA YPAHOBOM TJIa3MbI, SHEPIETHYESCKOTO COTICHOU A PATIMOYACTOTHI
1 KOJUIEKTOPOB "TipomykTa" u "XBOCTOB".

[NOACHUTEJIBHOE 3AMEYAHUE

Ot KOXYyXHW HMMCIOT MHOXCCTBO BXOIHBIX OTBepCTI/Iﬁ A 1oJa4u  DJICKTPONHTaHUs,
coenuHeHnH MU (GY3MOHHBIX HACOCOB, a TAKXKE JUIS TUATHOCTUKU U KOHTPOJS KOHTPOJBHO-
M3MEPHUTEIBHBIX MPHOOPOB. OHM UMEIOT TPUCTIOCOOIECHHUS U OTKPBITHS M 3aKPBITHS, YTOOBI
00ecIeunTs O6CJIY)KI/IBaHI/Ie BHYTPCHHUX KOMIIOHCHTOB M U3TOTOBJICHBI U3 COOTBCTCTBYIOINX
HEMarHUTHBIX MaTEpUAIIOB, TAKUX, KAK HEPIKABEIOIAs CTallb.

CnenuajbHo NpeaAHASHAYCHHbIC HWJIM IMOATIOTOBJECHHBIE CHUCTEMbI, 060pynosanne H
KOMIIOHEHTDI /ISl UCIIOJIb30BAHHUA HA YCTAHOBKAX 3JICKTPOMArHUTHOI'O odorameHust

BBOJHOE 3AMEYAHUE

[Tpu 31eKTPOMArHUTHOM MPOIIECCEe HOHBI METALIMYECKOTO YPaHa, MOJyYSHHBIC TOCPEICTBOM
HMOHUW3AIMY TUTaronIero Matepuaia u3 conerd (00praHo UCl,), yCKOPSIFOTCS U IPOXOIAT Yepes
MarHUTHOE TI0JIe, KOTOPOE 3aCTABNISACT MOHBI PA3IMYHBIX H30TOIOB MPOXOAUTh IO Pa3INYHBIM
HanpaBiicHussM. OCHOBHBIMHM KOMIIOHEHTaMH 3JICKTPOMArHUTHOTO HM30TOITHOTO ceraparopa
SIBTISIFOTCS: ~ MArHUTHOE TIOJIE JUIS OTKJIOHCHHMS/PA3/ICNiCHUs] M30TOMOB HMOHHOTO IMYYKa,
HCTOYHWKA WOHOB C €ro CHUCTEeMOW YCKOPEHHsS, U CHCTEMBbI cOOpa OTJEICHHBIX HOHOB.
BcroMorarenbHbie CHCTEMBI TS 3TOT'O TPOIecca BKIFOUYAIOT CUCTEMY CHA0KEeHHsI MAarHUTHOM
SHEPTUCH, CUCTEMbI BBICOKOBOJBTHOTO NMUTAHUS MCTOYHUKA MOHOB, BAKYyMHYKO) CHUCTEMY H
OOMUpHBIE CHUCTEMBl XUMHYECKOH OOpaOOTKH JIT BOCCTAHOBICHHS TPOAYKTa W
OT-II/ICTKI/I/peFeHepaHI/II/I KOMIIOHCHTOB.

DJIEKTPOMATrHUTHBIE CeNapaTopbl H30TOINOB

3J'ICKTp0MaF HHUTHBIC cernapaTopbl H30TOIIOB, CIICIMaJIbHO MpCAHA3HAYCHHBIC nim
NOATOTOBJICHHBIC I Pa3ACiICHUA H30TOIOB ypaHa, U 060py,I[OBaHI/I€ N KOMIIOHCHTBI JIA
9TOI'0, BKJIrOYasi:

a) HcTounuku noHOB

CHeHI/IaJ'H)HO MpeaAHa3HAYCHHBIC 0058 IOATOTOBJICHHBIC OTACJIBHBIC NI
MHOTOYHMCIICHHBIC HWCTOYHWKH HWOHOB YypaHa, COCTOSIIUE W3 HWCTOYHMKA I1apa,
WOHM3aTOpa W YCKOPUTENS My4YKa, U3rOTOBJICHHBIC M3 COOTBETCTBYIOIIMX MAaTEPUATIOR,
TakAX, Kak TrpaduT, HEep)KaBeloImas CTalb WM Menb, W CIHOCOOHBIX 00ecreunBaTh
001Kl TOK B Iy4ke HOHOB 50 MA nnu Ooree.
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5.9.2.

5.9.3.

b)  Komnektops! HOHOB

KomnnekTopHbIe IIACTHHBI, MMEIONIHE JIBE WM Ooyiee INENd W Ta3a, CHEeHUaIbHO
MPCAHA3HAYCHHBIC WJIW IMOATOTOBJICHHBLIC JIA cGopa ITYYKOB MOHOB O6OFaIlIeHHOFO u
00CTHEHHOTO ypaHa M M3TOTOBJICHHBIC M3 COOTBETCTBYIOIIMX MAaTEPHAIOB, TAKUX, KaK
rpaduT WIH HEepKaBEIOIIasl CTalb.

c)  Bakyymnble koxyxu

CrieranbHO TpeAHA3HAYCHHBIE WM IOJTOTOBJICHHBIE BaKyyMHBIE KOXYXH IS
AIIEKTPOMATHUTHBIX ~CEMapaToOpoB YpaHa, M3TOTOBJICHHBIE M3 COOTBETCTBYIOIIUX
HEMAarHUTHBIX MaTepHaJioB, TAKHMX, KaK HepXKaBerollas CTalb, U MpeJHa3HAaYeHHBIC JIIS
pabote! mpu masinenuu 0,1 I1a v Hke.

[NOSACHUTEJIBHOE 3AMEYAHUE

OTH KOXXYXU CHENUAIBHO MpeTHa3HaYeHbI JJIs TOMEIIEHHU B HUX MCTOYHHKOB HOHOB,
KOJUICKTOPHBIX UIACTUH U BOJOOXJIAKIAEMBIX BKIAABIIICH U UMEIOT IPHCIOCOOICHHUS
Ul coenuHeHUH AnGQy3UOHHBIX HACOCOB M HPHCHOCOONEHMS Ui OTKPHITHS H
3aKpPBITUS B LIEIISIX U3BJICUEHUS U 3aMEHbI 3TUX KOMIIOHEHTOB.

d) MarHuTHBIC ITONIOCHBIE HAKOHCYHUKH

CrnenuansHOo TpeAHA3HAYCHHBIE WM IMOATOTOBJICHHBIE MArHUTHBIC —ITOJIFOCHBIC
HAKOHEYHWKH, WMEIOIIMe Auamerp Oosiee 2 M, HUCIONb3yeMble M 00eCIeYeHUs
MOCTOSTHHOTO MarHWTHOTO TIOJISt B DJISKTPOMArHUTHOM CeTapaTope HM30TONOB H IS
MepeHOCca MarHUTHOTO TIOJISI MEXKIY PACIIONOKEHHBIMH PSIZIOM CerapaTopamH.

BbICOKOBOJIBLTHbIE HCTOUHUKH NMATAHUA

CHeHI/IaJII)HO MpeaAHa3HAUYCHHBIC WJIU IMOATOTOBJIICHHBIEC BBICOKOBOJILTHBIC NICTOYHUKU ITUTAHUA
JUTS UICTOYHUKOB MOHOB, 00JIaIAIOIINE TTOJIHBIM HA0OPOM CIICITYOIIMX XapaKTePUCTUK: MOTYT
paboTaTh B HEMPEPBHIBHOM pekuMe, BeixoaHoe Hamnpspkerne 20 000 B wmu Gonee, BRIXOTHON
ToK 1 A mm 6onee u crabunmsanus Hanpsbkenus meree 0,01% B Tedenue 8 yacos.

HCcTOYHNKH NUTAHMS 3JIEKTPOMArHuToOB

CrenpanpHO TpegHa3HAYeHHbIE WM MOJATOTOBJICHHBIE MOIIHBIE HCTOYHMKHM IHTaHUA
IOCTOSIHHOTO TOKa Uit 3JEKTPOMAarHWTOB, OOJANAIONIME TIONHBIM Ha0OpOM CIEAYIOIINX
XapaKTePUCTHUK: BBIXOJIHOM TOK B HempephiBHOM pexume 500 A wim  Oonee TipH
Hanpspkeany 100 B umm Gosee, mpu ctabumu3anyu o ToKy win HanpspkeHuto MeHee 0,01% B
TEUeHHe § YacoB.

YcraHoBKH 11 IPOU3BOJACTBA TAXKEJIO BOJbL JeiiTepusi U efiTepueBbIX COeUHEHUIN H
o0opyaoBaHMe, CieiMaAIbHO NMPeHa3HAYeHHOe WJIM NOATr0TOBJIEHHOE /I 3TOr0

BBOJHOE 3AMEYAHUE
Tspkemyro BOogy MOXHO TPOM3BOIUTH, HCIONB3YsS pasiIMuHble Mpoueccel. OnHako

KOMMEPYECKH BBITOJIHBIMH SIBJISFOTCS JIBa IMpOIlEcca: TPOIECC M30TOMHOTO OOMEHA BOJBI U
cepoBogopona (porecc GS) U mporecc U30TOMTHOTO OOMEHa aMMHaKa U BOJIOPOIa.
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[Iporiecc GS ocHoBaH Ha 0OMeHe BOAOpOJa U ACHUTEpHs MEXIY BOJIOW M CEPOBOJOPOIOM B
CHCTEME KOJIOHH, KOTOpBIE 3KCIUTyaTUPYIOTCS C XOJIOJHOM BEpXHEM cekuued M ropsdent
HIDKHEH cekiell. Boga TedeT BHHM3 MO KOJOHHaM, B TO BpeMsl KaK CEPOBOJOPOMIHBIN Ta3
LUPKYJIUPYET OT JHA K BEpLIMHE KOJOHH. J[1s CONEMCTBUS CMEIIMBAHUIO ra3a U BOJBI
WCTIONIB3YETCsl Psil AbIpuaThIX JIOTKOB. JlediTepuil mepememiaercss B BOJXY IPU HU3KUX
TEMIIepaTypax U B CEPOBOIOPOI IIPH BHICOKUX Temmeparypax. OOoraieHHbIe IeiTeprueM ra3
WM BOZAA YOAISIOTCS W3 KOJIOHH MEpPBOM CTYINIEHHW Ha CTHIKE TOPSYMX M XOJOTHBIX CEKIUH, H
IpoIiecC MOBTOPSIETCS B KOJIOHHAX cliemyromied crynenu. [Ipoaykt mocnenueit ¢assl - Boa,
oboramenHas aedrepuem a0 30%, HampaBnseTcs B AUCTWUIALHMOHHYIO YCTAQHOBKY IS
MIPOM3BOCTBA PEAKTOPHO-YUCTOHN TSHKEI0H BOIBL, T.€. 99,75% oxucu neirepust.

B nporecce oOMeHa MeXKIy aMMHAKOM U BOAOPOAOM MOKHO M3BIIEKAThH JEUTEPUN U3 CUHTE3-
rasa mocpelcTBOM KOHTAaKTa C JKUIKAM aMMHAaKOM B TIPUCYTCTBUH KaTaim3aropa. CHHTe3-Ta3
mojaercsi B OOMEHHBIE KOJIOHHBI M 3aT€M B aMMHAYHBIA KOHBEpTep. BHYTpM KOJOHH Ta3
MIOIHUMAETCS OT JHA K BEPIIHMHE, B TO BPEeMs KaK KUAKUHM aMMHUAK TeUeT OT BEPIIHUHBI KO JTHY.
JeliTepnii B CHHTE3-Ta3e JIMIIAETCS BOJOPOAa M KOHIGHTPUPYETCS B aMMHaKe. AMMEAK
[OCTYIAeT 3aTeéM B YCTAaHOBKY /ISl KPEKWHTa aMMHaka Ha JHE KOJIOHHBI, TOT[a Kak Ta3
coOupaeTcsi B aMMHavYHOM KOHBEpTEpe Ha BepiirHe. Ha mocienyonmx CTyneHsIX IPOUCXOTUT
JaNTbHEHIIIee 000TaIlIeHUE, U MTyTeM OKOHYATEIBHOW JUCTUIUISAIUY TIPOU3BOIUTCS PEaKTOPHO-
gucTas Tsbkenas Boaa. [logaga cuaTe3-ra3za MokeT OBITh o0ecrieueHa aMMHUAYHONW yCTaHOBKOM,
KOTOpasi B CBOIO OYepeb MOXKET OBITh COOpPYKEHa BMECTE C YCTAaHOBKOW ISl TIPOM3BOJICTBA
TSDKEJION BOJBI MYyTEM W30TOIHOIO OOMEHa aMMHaka M BOJIOpoja. B mporecce aMMuayHo-
BOJIOPOJJHOTO OOMEHa B Ka4yeCTBE HCTOYHHKA WCXOAHOTO JEUTEpHsl MOXKET TakxKe
HCTIOJTE30BATHCSI OOBIYHAS BOJIA.

MHorie npeaMeThl KIH0YeBOro 000pYIOBAHUS Ui YCTAHOBOK MO MPOW3BOICTBY TSKEIOH
BOZBI, HWCIONB3YIOMUX TMporecchl GS wiIm aMMHAaYHO-BOJAOPOAHOTO OOMEHA, IITHPOKO
PacIpoOCTPaHEHbl B HEKOTOPBIX OTPACIIAX HEPTEXUMHUUECKON MpOoMbBIILICHHOCTH. OCOOSHHO
3TO KacaeTcsi HEeOOJBIIMX YCTAHOBOK, HCHONB3yronmx mporecc GS. OnHako HEMHOTHE
MpeaMeThl  00OpPYAOBaHHS — SBISIOTCS — CTaHAapTHeIMH. [Ipomeccet GS W amMmuayvHoO-
BOJIOpOHOTO OOMeHa TpeOyrT o0padoTKH OONBIINX KOJMYECTB BOCIIAMEHSIOITIXCS,
KOPPO3UOHHBIX W TOKCUYHBIX JKUAKOCTEH NPU MOBBIIICHHOM JaBieHUU. COOTBETCTBEHHO MPH
pa3paboTKe CTaHAApPTOB MO MPOCKTHPOBAHUIO M OKCIUTyaTallMd Jjis YCTAHOBOK U
000pYyIOBaHUS, HCIOJB3YIOMMX OSTH TPOIECCHl, CIEAYET YACNATh OONBIIOE BHUMAHHE
oJI00py MaTepUalioB M MX XapaKTEPUCTUKAM C TEM, YTOOBI OOCCIICUUTH JUIMTEIBHBIN CPOK
CITy>KOBI TP COXPAHEHHUU BBICOKOM 0€30MmacHOCTH M HanexkHocTH. OIpeencHue MaciTaboB
00yCIIOBITUBACTCS TIIABHBIM 00pa3oM COOOPaKEHISIMA YKOHOMHKH U HEOOXOTUMOCTH. Takmm
o0pa3oM, Ooiplllasi 4YacTh MPEAMETOB OOOPYAOBAaHHS HW3TOTOBJISETCS B COOTBETCTBHH C
TpeOOBaHUSAMHU 3aKa34YHKa.

Haxonern, crmemyer ormeruTh, YTOo Kak B mporiecce GS, Tak W B Tpolecce aMMHAYHO-
BOJIOPOJJHOTO OOMEHa, TMpPEeaMEThl O0OpY/OBaHUS, KOTOpbIE [0 OTACIBHOCTH HE
NpeIHa3HAUYEHbl WM MOATOTOBIICHBI CHELUANIBHO Ui MPOU3BOJCTBA TSLKEIOW BOJIBI, MOTYT
coOMpaTeCsi B CHCTEMBI, CIIEIMAJBHO TpeTHa3HAYeHHBIE WJIM IIOATOTOBIICHHBIE JUIS
MIPOU3BOJICTBA THKENION BOABL. [IprMepamu TakuX CHCTEM, IPUMEHIEMBIX B 000UX MPOIIECCax,
SIBIISTFOTCSL CHCTEMa KaTAIMTHYECKOTO KPEKHUHTa, UCIIOJIb3yeMasi B IIPOIlecce OOMEHa aMMHaKa
U BOAOPOAA, U IOUCTWUISIUOHHBIC CUCTEMBI, HCIOJB3yEMbIE B MPOIECCE OKOHYATEIbHOM
KOHLICHTPALIMK TSXKEIO0N BOJIbI, JOBOJAIIEH €€ 0 YPOBHS pEaKTOPHO-UHUCTOM.

HpeHMCTH 060pyI[OBaHI/I$I, KOTOPBIC CHCHHUAIBHO IMPCAHA3HAYUCHBI WJIM IMOATOTOBJICHBI JIA

TIPOM3BOJICTBA TSDKEJIOW BOJBI ITyTEM HCIIOJNB30BaHMsI JTHOO TIporecca oOMeHa BOIBI H
CepoBOIOPO/Ia, JIMOO Mpoliecca 0OMEHa aMMHAaKa U BOJIOPOIa, BKIFOUAKOT:
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6.1.

6.2.

6.3.

6.4.

6.5.

6.6.

6.7.

Bo1o-cepoBo10poIHbIE 00MEHHBbIE KOJIOHHBI

OOMEHHbIE KOJIOHHBI, H3TOTABIMBAEMBIE M3 MEJIKO3EPHHCTON  YIJIEpOOUCTOM  CcTanu
(mammpumep, ASTM A516), nuamerpom ot 6 M (20 dyToB) 10 9 M (30 dyTORB), KOTOPHIE MOTYT
9KCILTyaTHPOBATLCS TIPH JAaBICHUH CBbIIe Wi paBHOM 2 MIla (300 ¢hyHT/KB. qr0iM) 1 UMEIOT
KOPPO3MOHHBIH JOIyCK B 6 MM HJIH OOJIbILIE, CIICHNATIBHO MPeIHA3HAUYCHBI WK MOATOTOBIICHBI
IUIS IPOU3BOJICTBA TSDKEJION BOJIBI IIyTEM HCIIOIB30BAHUS MIPOLIEcCa H30TOHOTO OOMEHA BOABI
Y CEpPOBOAOPOIA.

Fa3OIIYBKI/I H KOMIIPECCOPbI

Opnnocrynenyarsie, ManoHarnopaeie (T.e. 0,2 MIla wmu 30 GyHT/KB. MH0iM) TIEHTPOOEKHBIS
ra3olyBKM HWIM KOMIIPECCOPBI JUIl LUPKYJ/SIIMM CEPOBOAOPOAHOrO rasza (T.e. rasa,
cogeprkaiero Oonee 70% H,S), crneruanpHO mpenHa3HAYEHHBIC WM TOJIOTOBIICHHBIC JUIS
MPOM3BOACTBA TSDKENOM BOABI IyTeM HCIONB30BaHMS Ipolecca OOMEHa BOABI H
CepoBOAOPOAA. OTH Ta30AyBKM WM KOMIIPECCOPHl HMMEIOT  NPOU3BOIUTEIIBHOCTD,
TPEBBIIAIONIYIO0 I paBHYI0 56 M/c. (120 000 SCFM) 1py SKCIUTyaTaLMH HOJ| JaBICHHEM,
npeBblnarommM win paBHeM 1,8 MIla (260 ¢yHT/KB. qroiiM) Ha BXOle, M CHAaOXKECHBI
CaJIbHUKaMU, yCTOMYUBBIMU K Bo3aehcTBUio H,S.

AMMUAYHO-BOAOPOAHbIE 00MEHHbIE KOJOHHBI

AMMMIaYHO-BOJIOPOIHBIC OOMEHHBIE KOJIOHHBI BRICOTOM Oosiee uiu paBHOU 35 M (114,3 dyToB)
muameTrpoM ot 1,5 M (4,9 dpyTtoB) 1o 2,5 M (8,2 hyTOB), KOTOPBIE MOTYT 3KCILTYaTHPOBATHCS
MoJ  JamBjieHWeM, TpeBemarommmM 15 MIla (2225 GyHT/KB. moliM),  CHIEAATBHO
NperHa3HAuYCHHbIE WJIM TOJTOTOBJIEHHBIC UL TIPOM3BOJCTBA TSDKEIOW BOABI ITyTEM
WCIIONIF30BaHUsI TIpollecca OOMEHa aMMHaka M BOAOpPOIA. DTH KOJIOHHBI UMEIOT TaKkKe IO
MEHBIIeH Mepe OTHO OTOOPTOBaHHOE OCEBOE OTBEPCTHE TOrO K€ [IuaMeTpa, 4YTo M
[WJIMHIPUYECKAsl YacTh, Yepe3 KOTOPYI0 MOTYT BCTaBIISITHCS WIIM BHIHUMATHCS BHYTPEHHHE
YacTH KOJIOHHEI.

BHyTpeHHHe YAaCTH KOJTOHHBI M CTYIICHYATbIC HACOCHI

BHyTpeHHIE 9acTH KOJIOHHBI M CTyIIEHYaTble HACOCHI, CHEHAIbHO TpeTHa3HaYeHHbIE HIIH
MOATOTOBJICHHBIE Ui KOJOHH JUISI TPOHM3BOJICTBA TSDKEIONW BOABI IyTEM HCIIOJIB30BAHUS
mporiecca aMMHAYHO-BOJOPOMHOTO OOMeHa. BHyTpeHHHWE 4YacTH KOJIOHHBI BKJITFOUArOT
CTEHATbHO TpeIHa3HaYeHHbIE KOHTAKTOPHI MEXIY CTYIEHSMH, COIACHCTBYIOIINE TECHOMY
KOHTAKTy Ta3a U KUIKOCTH. CTyleHYaThie HACOCHI BKITIOUAIOT CIECIUAIBHO TPEIHA3HAYCHHBIC
MOrPy’KaeMbIe B JKUJIKOCTh HACOCHI JUIS IUPKYJIIMH KUAIKOTO aMMHaKa B Tpejieliax oobemMa
KOHTaKTOPOB, HAXOSIIUXCS BHYTPHU CTyTIeHEW KOJIOHH.

YcTranoBKkHM 1151 KPE€KHMHIra aMMHaKa

YCcTaHOBKY IS KPEKHHTa aMMHaKa, SKCILTyaTUpyeMbIe MO TaBICHUEM, TPEBBIIIAIONINM WU
paeabM 3 Mlla (450 dbyHT/KB. qr0iiM), cCienMabHO MpeHa3HAYeHHbBIE WITA TIOATOTOBJICHHBIE
JUTS TIPOW3BOJICTBA TSDKETIOH BOABI IyTEM HWCIOJB30BAaHUS IPOIECca M30TOMHOTO OOMEHa
aMMHaKa U BOJIOpOJIa.

HNudpakpacHble aHATU3ATOPHI MOIJIOLICHUS

WndpakpacHple aHATM3aTOPHI TOTIIOMIEHUS, CIIOCOOHBIE OCYIIECTBISATh aHATH3 COOTHOIICHFIS
MEXIy BOJOPOAOM M JEHTepueM B pealbHOM MacmiTabe BpPEeMEHH, KOTJa KOHIICHTPAITHH
JeTepust paBHBI WM IpeBbIIaoT 90%.

Karaiutunyeckue neuu

Karamutrdeckue meun ajsl nepepadoTKH 000TallleHHOTO JSHTEPHEBOrO I'a3a B TSHKEIYIO BOMY,
CHEIHUAIbHO MpeTHA3HAUCHHBIC WM IOJTOTOBJICHHBIC MM IMPOU3BOJACTBA TSKEIOW BOJIBI
ITyTEM UCIIOJIL30BaHUsI MIPOIIecca U30TOMHOr0 0OMEeHa aMMHUaKa U BOJIOpO/Ia.
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7.1.

7.2.

7.3.

YceTaHoBKH /151 KOHBEPCHH YpaHa U 000py/10BaHue, CIeNHATBHO MPeIHA3HAYeHHOe WU
MOJAr0TOBJIEHHOE 1JI1 3TOT0

BBO/JIHOE 3AMEYAHUE

B ycraHoBkax W cumcTemMax Ui KOHBEPCHH YypaHa MOXKET OCYIIECTBISATHCS OJHO HIIH
HECKOJIBKO TPEeBpaIleHN W3 OJHOTO XHMHYECKOTO H30TONAa ypaHa B JPYTod, BKIFOYAs:
KOHBEPCHIO KOHIEHTpaToB ypaHoBoi pynasl B UOs;, konBepcuio UO; B UO,, KOHBepcHIO
okucelt ypana B UF, unu UFg, konsepcuro UF, B UF,, konBepcuto UF¢ B UF,4, konBepcuro UF,4
B METAUIMYECKUN ypaH W KoHBepcuio ¢ropumoB ypana B UQO,. MHorme Kio4eBbIe
KOMITOHEHTBI 00OPYZI0BaHUS YCTAHOBOK JUIsi KOHBEPCHM ypaHa XapaKTEPHBI I HEKOTOPHIX
CCKTOPOB ~ XMUMHYECKOH  oOpalaThIBaromiel  mpoMbIIUIeHHOCTH.  Hampumep, BB
000pyZIOBaHMUs, MCIOJB3YEMOTO B 3THUX TpOIECcaX, MOTYT BKIIFOYaTh: TIeYH, KapycelbHbIS
1Y, PEAKTOPHI C TICEBIOOKIKEHHBIM CIIOEM KaTallM3aTopa, KapoBbIe peaKTOpHbBIe OalrHu,
JKUJIKOCTHBIC TICHTPU(DYTH, JIUCTHWUIAIMOHHBIC KOJIOHHBI M YKUIAKOCTHO-KHKOCTHBIC
AKCTPaKIMOHHBIE KOJNOHHBIL. OJHAKO HE MHOTHE KOMIIOHEHTHI OOOPYZOBAaHUS WMEIOTCS B
"roroBoM Bujie"; OOJBIMMHCTBO W3 HUX JOJDKHBI OBITH TIOJTOTOBJICHEI COTIIACHO TPEOOBAHHSIM
U creru@UKaIUsIM 3aKa3drka. B HEKOTOpBIX Ciydasx TpeOyeTcs Y4MTHIBATh CICIUAIbHBIC
MPOCKTHBIC W KOHCTPYKTOPCKHE OCOOSHHOCTH JUIsl 3allUThl OT arpeCCUBHBIX CBOWCTB
HEKOTOPHIX W3 oOpabareiBaeMbix xumudeckux BemecTB (HF, F,, CIF; u ¢ropunsr ypana).
Haxkoner, crneayer OTMETHTh, YTO BO BCEX MpOIECCaX KOHBEPCHUH YpaHa KOMIIOHEHTBI
000pyI0BaHMUs, KOTOPBIC OTICIBHO CIICIHAIBHO HE MPEIHA3HAYCHBI WM TIOATOTOBJICHBI IS
KOHBEPCHM ypaHa, MOIyT OBITh OOBEAWHEHBI B CHCTEMBI, KOTOPBIE CIEIHAIBEHO
MIpeHa3HauYeHbI WA TIOATOTOBJIEHBI IJIs MCTIONF30BaHMS B IIETISIX KOHBEPCHH ypaHa.

CrnenuanbHO mNpeJHA3HAYEHHble WM TMOATOTOBJICHHbIE CHCTEMbI [JIsl KOHBEPCUH
KOHIEHTPATOB ypaHoBoii pyasl B UO;

[NOACHUTEJIBHOE 3AMEYAHUE

KonBepcuss koHieHTpaToB ypaHoBoil pyael B UQO; MOMXET OCYILIECTBIAThCA CHadaja
MIOCPEIICTBOM PACTBOPEHHUsSI pyAbl B a30THOM KHCIOT€ M 3KCTPAaKUUM OUYHUILEHHOTO
rekcarujjpara ypaHWIIUHATPaTa C ITOMOIIBI0 TAKOTO PacTBOPUTENs, Kak TpuOyTun docdar.
3areM TeKcarmapar ypaHWIAWHWUTpata mpeoOpasyercs B UQO; mbo  mocpeacTBoM
KOHLICHTPALUH U JICHUTPALUH, TUO0 IMOCPEICTBOM HEHUTpaTH3alii Ia3000pa3HbIM aMMHAKOM
Ul TIONMy4YeHWs] JAWypaHaTa aMMOHHUSL C TOCHeAyIolled QuibTpauued, CYMKOH W
KaJbIIMHUPOBAHHEM.

CnenuajbHo NNpeaAHASHAYCHHBbIC WJIM NMOATOTOBJICHHbIC CUCTEMbI VI KOHBEPCHHU UO0;
B UF6

[NOACHUTEJIbHOE 3AMEYAHUE

Konmsepcuss UO; B UFg MOXET OCYIIECTBIATHCSA HEMOCPEACTBEHHO (ropupoBanmeM. JIist
npoiiecca TpeOyeTcss ICTOYHHK Ta3000pa3Horo (hropa WM TpeX(pToprcToro xyuopa.

CnenuajbHO NnpeIHasHAYCHHbIC WIN IOATOTOBJCHHBIC CHCTEMBbI /IJI1 KOHBEPCHUHU UO3
B U02

MMOACHUTEJIbBHOE 3AMEYAHUE
Konsepcus UO; B UO, MOXKET OCYIIECTBISTHECSA mMocpenacTBoM BoccTaHoBieHus UQO;

1"8.3006p33HBIM KPEKUHI-aMMHUAKOM HJIM BOAOPOAOM.
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7.4.

7.5.

7.6.

7.7.

7.8.

CnenuajibHo NNpeaAHASHAYCHHBbIC WJIM NMOATOTOBJICHHbIC CUCTEMbI /JII KOHBEPCHHU U02
B UF4

[NOACHUTEJIbBHOE 3AMEYAHUE

Konsepcus UO, B UF, MokeT ocymiecTBIATECS mocpeacTsoM peakmmuu UO, ¢ Ta3000pa3HBEIM
¢ropuctem Bostopoaom (HF) mpu temmepatype 300-500°C.

CnenuajbHo npeaHasHAYCHHbIC WJIH MOATrOTOBJCHHBIC CUCTEMbI IJI1 KOHBEPCUH UF,
B UF6

[NOACHUTEJIBHOE 3AMEYAHUE

Konsepcust UF4 B UF¢ ocymiecTBisercss HOCpecTBOM 3K30TEPMHUECKOM peaky ¢ GropoM B
peaktopHoit Oarmre. UFg KOHIEHCHpyeTCS M3 TOPSIMX JIETYYMX Ta30B IIOCPEICTBOM
MPOMYCKaHUsI IMOTOKA ra3a dYepe3 XOJIOAHYIO JIOBYIIKY, OXJaxkaeHHyro mo -10°C. s
nporuecca TpeOyeTcsi HICTOYHUK ra3oo0pasHoro ¢gropa.

CnenmajbLHO NpeJHA3HAYEHHbIE WM MOAr0TOBJIEHHbIE cucTeMbl A KouBepcun UF,
B MeTAJUIMYECKHUIl ypaH

[NOACHUTEJIBHOE 3AMEYAHUE

Koneepcuss UF, B MeTaymuueckuii ypaH OCYIIECTBIISIETCS TIOCPEICTBOM €r0 BOCCTAHOBJICHUS
MaraueM (KpyTHbIe TTapTUH) WK KaJbIFeM (Majible TTapTur). Peakius ocyIIecTBISIeTCS IPH
TeMIepaTypax BbIIIE TOUKY ruiaBieHus ypana (1130°C).

CnenuajbHO NnpeaAHasHAYCHHbIC WJIH MOArOTOBJCHHBIC CUCTEMbI IJId KOHBEPCUH UF¢
B U02

[NOACHUTEJIbBHOE 3AMEYAHUE

Konsepcuss UFg B UO, MOXET OCYHIECTBIATHCA MOCPEICTBOM OJIHOTO M3 TPEX IMPOLECCOB.
B nepsom mpouecce UFg BoccTanapnmuBaercs u rugponusyercs B UO, ¢ UCHOIb30BaHUEM
Bojioposna u mapa. Bo Bropom mporiecce UF, ruaponusyercs pacTBOpeHHEM B Boje, AJiA
OCaXKJICHUS TUypaHaTa aMMOHUs T00ABIIIETCS aMMHaK, a TuypaHar BoccTaHaBimBaercs B UO,
BozoponoM npu temmeparype 820°C. Ilpu tpersem mpouecce razoodpasusie UFg, CO, u NH;
CMEIINBAIOTCSI B BOJE, OCAXKIas ypaHWIKapOOHAT aMMOHHSA. YpaHUIKapOOHAT aMMOHHS
CMEIIIMBAETCS C MapoM U BogopoaoM mipu temmeparype S00-600°C mst mpouzBoactea UQO,.

Koneepcus UFg B UO, wacto ocymlecTBIseTcss Ha IEpBOM CTYNEHHM YCTAHOBKM IIO
H3TOTOBJICHUIO TOIUINBA.

CnenuajbHo NPCAHASHAYCHHBbIC WJIH IOJArOTOBJCHHBIC CHCTEMbI JJIA KOHBCPCUH UF4
B UF4

INOACHUTEJIbBHOE 3AMEYAHUE

Kounsepcusa UF B UF, ocymiecTBisieTcst mocpeIcTBOM BOCCTAHOBIICHUS BOJOPOAOM.
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