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O0miee pacnpocTpaneHue
Pycckuit
SI3bIK opuruHana: aHraIMHCKUi

[ononHuTenbHbIM NpoTokon K CornaweHnto
mexay bocHuen n 'epueroBnHon u
MexayHapoaHbiM areHTCTBOM NO aTOMHOW
SHEPrnn o NPUMEHEHNN rapaHTUn B CBS3U C
[loroBOpOM O HepacnpoCTpaHEHNU SOEPHOrO
OPYXUS

1. Tekcr lononnutensHoro nporokona k Cornamenuto Mexay bocuueit u I'epuerosunoi
1 MexayHapoOHBIM areHTCTBOM IO aTOMHOM DHEPrMM O IPUMEHEHUU TapaHTHUN B CBA3HU C
JloroBopoM 0 HEpacnpoOCTpaHEHUM SACPHOTO opy>1<1/1;11 BOCIIPOM3BOAMTCA B HACTOALIEM
JOKyMEHTE JUIsl CBeAeHUs Bcex wieHoB. COBET YNPaBISIOUIMX OJ0OpPHII HACTOSIIHMMA
JonomuauTtenpHbiid potokon S utoHs 2012 roma. On Obutr moamucan 6 utons 2012 roga B
Bene, AcTpus.

2. B cootBercTtBUM co craTtheid 17 JIONMOTHUTENHHOrO MNPOTOKOJA OH BCTYMHJI B CHILY
3utons 2013 roga, B JeHb, Korna ATeHTCTBO mnonyuumino oT bocHun u I'epreroBuHsl
MUCHMEHHOE YBEIOMIIEHHE O TOM, YTO 3aKOHOJATEIbHBbIC M KOHCTHTYIIMOHHBIC TPEOOBaHUS
bocuun u I'eprieroBruHbI, HEOOXOIUMBIE JIJIsI BCTYIIJICHUS B CUJTY, BHITIOTHCHBI.

! Bocipouseneno B noxymente INFCIRC/851.



INFCIRC/851/Add.1
ITpunoxenue

[1oNONHUTENBHbLIN NPOTOKOJT
K CornaweHuto mexay bocHuen n
['epuerosnHou n MexgyHapogHbIM areHTCTBOM
N0 aTOMHOWN 3HEPrMn o NPUMEHEHNN rapaHTun B
CcBA3U ¢ [JoroBOpoOM O HepacnpoCcTpaHeHuu
SA0EePHOro OpYyXus

[NPUHUMAA BO BHUMMAHMUE, uyto bochus u I'epueroBuna m MexayHapoaHoe
areHTCTBO 10 aTOMHOW 3HEpruM (nanee nMeHyemoe "AreHTCTBO") SBISIOTCS YYaCTHUKAMU
CornamieHuss 0 NPUMEHEHMM TapaHTUH B cBs3u C JloroBopoM 0 HepacnpOCTpaHEHUU
AepHOro opykus (nanee mmenyemoro "CornameHue o rapantusx'"), KOTopoe BCTYIWIO B
cuny 4 anpens 2013 roga;

YUUTBIBAS >xenaHue MEXAyHapOAHOTO COOOIIECTBa emie Oosee YKpEenuTb PEeXuM
AJIEPHOTO HEPACIIPOCTPAHEHUSI ITyTEM MOBBIIIEHUS JEWCTBEHHOCTU U 3(PPEKTUBHOCTU CUCTEMBI
rapaHTuil ATeHTCTBA;

HAIIOMHMHASI, 4ro AreHTCTBO NpH OCYLIECTBICHUWH TapaHTHH JOJDKHO YYMTBIBATh
HEOOXOIUMOCTh: M30€rath CO3JaHHs NPENSTCTBUI SKOHOMHUYECKOMY U TEXHOJIOTMYECKOMY
pazButHio bocauu u I'eprieroBUHbBI WM MEXIYHAPOAHOMY COTPYAHUUYECTBY B 001aCTH MUPHOM
AAEPHOHN NEATENbHOCTH; COOMIONATh ACHCTBYIOIINE TOJMIOKEHHS B OOJIACTH OXPaHBI 30POBbS,
6e30macHOCTH, (PU3NUECKOI 3aIUTHI, a TAKXKE APYTHe JeHCTBYIOME TpeOOBaHUs 0€30M1aCHOCTH
Y MIpaBa OTJEJIbHBIX JIMIL; W MPUHUMATh BCE MEPHI 10 3aLIUTE KOMMEPUYECKHUX, TEXHOIOTMYECKUX
U TIPOMBIIUIEHHBIX CEKPETOB, a TaKKe Ipyrod KOHGHICHUUAIbHOW HH(OpMaLuH, KOoTopas
CTaHOBUTCS €My U3BECTHOW;

[TPUHUMAA BO BHHMMAHMUE, uto wyacrora mNpoBEACHHUS U HHTEHCHUBHOCTh
MEpONpUATHH, yKa3aHHbBIX B HacTosmeM [IpoTokosne, OyayT noiepkuBaThcsi HA MUHUMAJIbHOM
YpPOBHE, COOTBETCTBYIOIIEM LIENH IOBBIMICHUS JIEHCTBEHHOCTH M A(PQPEKTUBHOCTU TapaHTHI
ATeHTCTBA;

HACTOSAUINM bocuus u I'epueroBuHa 1 AreéHTCTBO COIVIACKIIMCH O HUYKECTIETYIOLIEM:



CBA3b MEXAY HACTOAIIUM ITPOTOKOJIOM "

COI'VTAHIEHUEM O TAPAHTUAX

Cratbs 1

ITonmoxxenust CoriameHus 0 rapaHTHIX MPUMEHSAIOTCS K HacTosmemy [IpoTokony B TO# mMepe, B
KAKOM OHM COOTBETCTBYIOT MOJIOKEHUSIM HacTosero IIporokona u coBMeCTUMBI ¢ HUMH. B ciyuae
IPOTHUBOpEUNs MEXAy MojoxeHusiMu CorjameHus O TapaHTHSAX M IOJO0KEHUSIMHM HAaCTOSILETO
[IpoToxona npuMeHsIOTCs TOJI0KEHUs HacTosmero IIpoTokona.

HPEJOCTABJIEHUE UHOPOPMAILINHU

Cratpdg 2

a. bocuus u I'epuerosuna npenocrasiseT ATCHTCTBY 3asBJI€HUE, COEpIKallee:

)

iii)

vi)

ob1ree onrcanne U NHOOPMAITHIO, YKA3BIBAIONTYI0 MECTO IMMPOBEACHUS OTHOCSIIIXCS K
SIEPHOMY  TOIUIMBHOMY  LHUKIY  HAay4YHO-HUCCJIENOBATEIbCKUX U  OMNBITHO-
KOHCTPYKTOPCKHX paboT, He CBA3aHHBIX C SIEPHBIM MaTepPHaJOM, OCYIIECTBISEMBIX
rae-mbo, KOTOpble (UMHAHCHPYIOTCS, IOJYYHIHM KOHKPETHOE pa3pelICHUe WU
KOHTPOJUPYIOTCS WU OCYIIECTBIISIOTCS OT UMEHU bocHuu u ['eprieroBuHsI;

ONpPE/ICICHHYI0 ATEHTCTBOM Ha OCHOBE OXKHJIA€MOTO TOBBINICHUS JIEHCTBEHHOCTH
i d(QPEKTHUBHOCTH M coTiacoBaHHyI0 ¢ bocHueilt u ['epreroBunoi nHpOpMaImio o
Kacaroleics rapaHTHil SKCIUTyaTallMOHHOW MEsTebHOCTH HA YCTAHOBKAX M B MECTax
HAXOXK/ICHHUS BHE YCTAHOBOK, T7e OOBIYHO MCIIONB3YETCS AACPHBIN MaTepHat,

06]]166 OIMMCAaHUEC KaXJoro 3JaHHsA Ha Ka)K,I[OI;'I momaaxke, BKIOYasd €10
HCIIOJIB30BAHUEC, U, €CJIM 3TOTO HEAOCTATOYHO - OIMMCAHUE €r0 COACPKHUMOTrO. 910
OIMMMCaHUEC BKIIIOYACT KapTy Takoi TUIOIIAAKH

ommcaHWe MacmTaba omepanuii Il KaXIOro MecTa HaXOXKICHHS, WMEFOIIero
OTHOIIIEHUE K JICATENBHOCTH, YKa3aHHOH B puiiokeHnu | k Hactosmemy [IpoTokomy;

WH(OPMAIINIO, YKa3bIBAIONIYI0 MECTO HaXOXICHUS, SKCILTyaTallMOHHOE COCTOSHUE H
OIICHOYHBIE TOJOBBIC TMPOU3BOJCTBEHHBIE MOIIHOCTH VYPAHOBBIX PYIHUKOB U
000TaTUTENHFHBIX YCTAHOBOK ¥  TOPHUEBBEIX OOOTATUTENHHBIX YCTAaHOBOK W
CYIIECTBYIOIIUN TOIOBOW 00HEM MPOU3BOJCTBA TAKUX PYIHHUKOB U 00OTaTUTEIBHBIX
ycraHoBoK it bocHum u T'epueroBunsl B 1enoMm. bocHusi u I'epueroBuna
MPEOCTABIISET 10 3apocy ATEHTCTBA JaHHBIC O CYIIESCTBYIOIIEM T'OOBOM 00beMe
MPOU3BOACTBA  OTHENBHOTO  PYAHMKA WU OOOTaTHTEIhHOHW  yCTaHOBKH.
[IpenocraBnenue »Tod uHHPOpManmuM HEe TpeOyeT BEACHUS NOAPOOHOTO ydera
SIEPHOTO MaTepHUaa;

UHQOPMAIMI0 OTHOCHTEIILHO HCXOJHOTO MaTepuasia, KOTOPBIH elle He JOCTUT
COCTaBa M YUCTOTHI, KOTOPBIE AEJAIOT €ro MPUTrOAHBIM IJI1 U3TOTOBIIEHHSA TOILIMBA
WJIM U30TOITHOT'O 00OTalleHus], BKIIOYAIOLIYIO:

a) KOJIMYECTBa, XUMUYECKUU COCTaB, HCIOJIB30BAHHUE WM IIPEAIONIaracMoe
HCIIOJIb30BAaHUE TaKOTO MaTrepualla, HE3aBUCUMO OT €ro SACpHOTO WJIH
HESJICPHOT'O HCITOJIb30BAHUS, IS KAXKIOTO0 MECTa HaxXxOXKIeHus B bocHuu u
I'epuieroBuHEe, B KOTOpPOM TaKOW MaTepwal MPHUCYTCTBYET B KOJUYECTBAX,
MPEBBIMIAIONMIAX ~ NIECATh METPHUUCCKMX TOHH ypaHa W/WIK JBaaIaTh
METPUUECKUX TOHH TOPHUS, a IJIsl APYTUX MECT HAXOXKIACHUS C KOJUYECTBAMU
Oojee OMHOW METPUYECKOH TOHHBI - O0Iee KOJMYECTBO i bocHWMU H
eprieroBuHbl B 1I€7I0OM, €CM 3TO OOIIEe KOJIMYECTBO IMPEBBINIACT IECATh
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vii)

viii)

b)

METPUYECKMX TOHH ypaHa WIM JBaglaTh METPUYCCKUX TOHH TOPHUSL.
IIpenocraBnenne 3Toi wHGOpPMAIMK HE TpeOyeT BEACHHS MOAPOOHOTO yUueTa
AJIEPHOTO MaTepuaia;

KOJIMYECTBA, XMMUYECKUN COCTaB M MyHKT Ha3HAYEHHUS KaXJOW SKCIIOPTHOM
noctaBku n3 bocHWM W 'epleroBHHBI TakOro MaTepuana Uisi KOHKPETHBIX
HesZIEPHBIX [IeJIel B KOJIMYECTBAX, MPEBBIIIAIOIINX:

1) JIeCsATb METPUYECKUX TOHH YypaHa, WIM JUI1 IOCIEJOBATEIbHBIX
SKCIIOPTHBIX ITOCTABOK ypaHa u3 bocHuu u I'epueroBUHbI B OJJHO U TO
)K€ TOCYyJIapCTBO, Kak[ash M3 KOTOPBIX MEHEE AECITH METPHUYECKHUX
TOHH, HO CyMMa KOTODBIX IIPEBBIIIAET NECATh METPUYECKHX TOHH B
TE€YEHHE roJa;

2) JBAIATh METPUYCCKUX TOHH TOPHS, WIH JJS TOCICAOBATEIbHBIX
9KCTOPTHBIX MOCTABOK TOpUs U3 bocHuM U I'epIieroBHHbI B OJJHO U TO
Xe FOCYZ[apCTBO, Kaxnaas u3 KOTOpLIX MCHEC ABaallaTHu MeTpI/I‘IeCKI/IX
TOHH, HO CyMMa KOTOpBIX HpeBBIHIaeT aBaalaTrb MeTpI/I'-IeCKI/IX TOHH B
TE€YEHHE Io/a;

KOJIN4YECTBA, XUMHYSCKUH COCTaB, MECTO HAXOXKACHUS B HACTOALICC BPEMA U
HCIOJIB30BAHUC WM MPEANOIaracMoc HCIOJb30BAHUC Ka)K,Z[OfI HMHOpTHOﬁ
IocTaBKu B bocHuio u FepLICFOBI/IHy TaKOro marepuajija s KOHKPETHBIX
HEAACPHBIX ueneﬁ B KOJIMYECTBAX, NPEBLIIAIONINX !

1) JIEeCSITh METPHYECKUX TOHH YpaHa, WIM JJs MOCIeI0BaTEeNbHBIX
HAMITOPTHBIX MOCTAaBOK ypaHa B bocHuio um I'epuerosuHy, Kaxzaas U3
KOTOpBIX MEHEe IECATH METPUYECKMX TOHH, HO CyMMa KOTOPBIX
MIPEBBIIIAET AECATh METPUUECKUX TOHH B TEUCHHE TOJa;

2) ABaalaTb METPUYCCKUX TOHH TOpHA, WIKW JIA IOCICAOBATCIbHBIX
HUMIIOPTHBIX ITOCTAaBOK TOPHA B bocuuio u FepHeFOBI/IHy, Kaxnaass Hu3
KOTOPBIX MCEHCC ABaAlaTH MCTPUUCCKUX TOHH, HO CyMMa KOTOPBIX
MPEBBIITACT ABAAIATh METPUYUCCKUX TOHH B TCUCHUEC I'0Jia;

npu TOM INOHHUMAHWUH, HYTO MPCACTABICHUC I/IH(l)OpMaI_II/II/I 0 TaKOM MaTcpuaje,
NpeAHA3HAYCHHOM [JId HEAACPHOTO HCIIOJB30BAHHA, IOCJIC TOr0 KaK OH AOCTUTHET
OKOHYATEeJIbHOM (I)OpMLI CBOCT'O HEAACPHOI'O UCIIOJIL30BaHNA, HE Tpe6yeTc;1;

a)

b)

I/IH(i)OpMaIH/IIO OTHOCHUTCJIBHO KOJHMYCCTB, BHIOB HCIIOJIB30BAHHUA N MECT
HAXOXKICHHUS SIEPHOTO MaTepuana, OCBOOOXKICHHOTO OT TapaHTHHd B
COOTBETCTBHH €O cTaThelt 37 CornamieHust 0 TapaHTUsAX;

MHQOPMAIIMIO OTHOCHTEIBHO KOJHMYECTB (KOTOpas MOXET HMETh (Gopmy
OLICHOK) M BHJOB HCIIOJIb30BaHMS B Ka)XKIOM MECTE HAXOXKICHHS SIACPHOTO
Marepuaia, OCBOOOXKICHHOTO OT TapaHTHH B COOTBETCTBHU co cTtaTheit 36 (b)
CornameHusi 0 TrapaHTHSIX, HO e€Ile HE HaXOoJAIIerocs B OKOHUYATEIbHOM
(dbopMme IS HESICPHOTO HCIONBL30BAHUS, B KOJMYECTBAX, IPEBBIIIAIONINX
ykazaHHbIe B cTaThe 37 CornameHus o rapa"Ttwsx. IlpemoctaBieHue 3Toit
uHpOpMaK He TpeOyeT BeACHHUS MOAPOOHOrO yueTa IAEPHOro MaTepHaa;

MHQOPMAIMIO OTHOCHTENBHO MECTa HaxOXICHHWS WM JanbHeimed oOpaboTku
OTXOJIOB CPEIHEro WM BBICOKOTO YpPOBHS AaKTHBHOCTH, COJEpXallluX IUTyTOHHUH,
BBICOKOOOOTAIIEHHBI ypaH WM ypaH-233, B OTHOLIEHHM KOTOPBIX MpPHUMEHEHHE
rapaHTHii OBUIO TMpeKpameHo B coOoTBeTcTBUM co crtaTheil 11 Cormamenus o
rapaatusax. Jisg menn maHHOTO TyHKTA "manmpHeimnas oOpaboTka" He BKIIOYACT
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MEPCYNAaKOBKY OTXO0a0B njim ux JalbpHeHIIee KOHAUITUOHHPOBAHUC, HC
npeaycMaTpuBaronice pasaciiCHus 3JICMEHTOB, IJId XPpaHCHUA WIN 3aXOPOHCHUS.

CIIEAYIONIYI0 HMH(POPMALUI0 OTHOCHTENBHO COTJIACOBAHHOTO OOOpYINOBaHUS H
HEesIEPHOT0 MaTepuaia, MepeurucleHHbIX B IpuiiokeHuu I1:

a) MO0 KaXJOM HKCIMOPTHOM mnoctaBke u3 bocHum u I'epreroBuHbl Takoro
o0opymoBaHUs ® MaTepuana: WIACHTU(UKANWSA, KOJIWYECTBO, MECTO
MpEAnoIaraéMoro MCIoiab30BaHUs B TOCyJapCTBE-MOIyYaTesie U JaTa Wil B
COOTBETCTBYIOIIUX CITyYasiX OKHUaeMasi JaTa SKCIIOPTHOM IMOCTaBKH;

b) M0 KOHKPETHOMY 3ampocy ATeHTCTBa, TOATBepkaeHue bocHued wu
l'eprieroBuHO  Kak  MMIIOPTHPYIONIMM  TOCYHApCTBOM  HWH(OpMaIluu
OTHOCHUTENFHO JKCIIOpTa TaKOTO O0OpyIOBaHHS M Marepuaia B bocHUIO u
I'epueroBuny, npeaocTaBaeHHOM ATEHTCTBY IPYTUM I'OCYAapCTBOM;

oOIIye TUIaHbl HAa TPEACTOSINHA JECITHICTHUN TEPUOJ, UMCIOIINE OTHOIICHHE K
Pa3BUTHIO SIACPHOTO TOIUIMBHOTO INHUKIJIA (BKIIOYAs IIAHUPYEMBIC OTHOCSIIHUECS K
SIEPHOMY  TOIUTMBHOMY  IHMKJIY  HAyYHO-HCCIEAOBATENLCKHUE W OMBITHO-
KOHCTPYKTOpPCKHE  paboOThI), KOTJa OHHU  YTBEPXKIAEHBI  COOTBETCTBYIOUIHMMH
KOMIIETEeHTHBIMU opraHaMu B bocHum u ['eprierosune.

Bocuus u ['eprieroBuHa mpuiaraeT Bce pa3yMHBIE YCHJIHSI, C TeM 4YTOOBI TPEJOCTaBUTh
ATCHTCTBY CIEAYIONIYI0 HHPOPMAIIHIO:

)

obiee onrcanue U HHHOPMAIINIO, YKa3hIBAIOLIYI0 MECTO MPOBENCHHUS OTHOCSIINXCS K
SIEPHOMY  TOIUIMBHOMY  LHKIYy  HAay4YHO-HUCCJIENOBAaTEIbCKUX W  OIBITHO-
KOHCTPYKTOPCKHX pa0OT, HE CBS3aHHBIX C SAEPHBIM MAaTepuanoM, KOTOpHIE
KOHKPETHO OTHOCSTCS K OOOTalleHHIO, MepepabOoTKe SIACPHOTO TOIUIMBA HIH K
00paboTKE OTXOJOB CPEIHEr0 HIJIM BBICOKOTO YPOBHSI AaKTUBHOCTH, COAEPKAILUX
IUTyTOHHH, BHICOKOOOOTAIICHHBIN ypaH Win ypaH-233, oCyIIeCTBIsIEMBbIX TAe-TH00 B
bocamun wu T[epueroBuHe, HO KOTOpble He (UHAHCUPYIOTCS, HE TOIYYMIH
KOHKPETHOTO pa3pelleHMs] WIM HE KOHTpOJIupyroTcs bocHuell u I'epueroBuHoil wnm
HE OCYIIECTBIIAIOTCA OT MMeHU bocHum u I'eprieroBunsl. JIns memy NaHHOTO ITyHKTA
"00paboTka" OTXOIOB CPEAHEr0 WJIM BBICOKOTO YPOBHS aKTHBHOCTH HE BKIIIOYAET
MEPEeyNaKkoBKy OTXOJOB WIM HUX KOHAWLIMOHHPOBAaHWE, HE IpeAyCcMaTpUBAIOLIce
pasneneHus 3JIEMEHTOB, JAJI1 XPAaHEHHUs UIIU 3aXOPOHECHMUS;

0611166 OImMCaHrue JOCATCIBHOCTH MW CBCACHHUA O JIMOE WIM OpraHusaluvu,
OCYHICCTBIIAIOMINX TaKYIO JOCATCIBHOCTL B OIIPECACICHHBIX ATEHTCTBOM MecTax
HaXO0XOCHUA 3a NpEAciiaMu IIOIMAAKH, KOTOPBIC, II0 MHECHHIO AFeHTCTBa, MOTJIH OBI
q)yHKI_II/IOHaJ'ILHO OBITh CBs3aHBbI C  JOCATCIIBHOCTBIO Ha DJTOH IIomaake.
HpeHOCTaBHGHI/IC TaKOH I/IH(I)OpMaI_[I/II/I SABISACTCA NPECAMETOM KOHKPETHOI'O 3alpoca
ArenrcrBa. OHnHa mpeaAOCTaBIACTCA B KOHCYJIbTAallUU C ATEHTCTBOM U CBOCBPEMCHHO.

ITo 3ampocy ArentctBa bocHus u I'epueroBrHa naeT yTOYHEHHS WIM Pa3bsCHEHUS JIFO0OM
rH(pOpMaIUy, MPeIOCTaBICHHON B COOTBETCTBUM C HACTOSIIEH CTaThed, B TOM CTENEHH, B
KOTOpOH OHa UMEET OTHOIIIEHHUE K 1IeJTh TapaHTHH.

Cratpa 3

bocuus u I'epueroBuna npegocrapisier ATeHTCTBY B TeueHue 180 nHel mocie BCTYIUICHUS B
cuty Hactosimero IIporokosna nHpopManuio, 0 KOTOpoil rooputcs B crathe 2.a (i), (iii), (iv),
(v), (vi) (a), (vii) u (x) u B ctaThe 2.b (i).



Bocuus u I'epreroBuHa mpenocTaBisieT ATeHTCTBY 10 15 Mas Kakaoro roja oOHOBJICHHYIO
UHQOPMaIMIO, O KOTOPOW TOBOPUTCS B IIyHKTE a. BBIIIC, 32 MEPUOJ, OXBATHIBAFOIHIA
MIpeIIeCTBY 0NN KaleHaapHblii rof. Ecnu paHee mpegocTaBieHHas nH(OpMAaIUs ocTajach
0e3 n3Mmenenwnii, bocaus u ['eprieroBuHa yBeIoMIIsieT 00 TOM.

Bocuus u I'eprieroBuna mpemocraBisieT ATeHTCTBY 10 15 Masi KakIoro roga nHGOpMaIuio,
ompeneneHHyo B crathe 2.a.(vi) (b) u (C), 32 mMepuoj, OXBATHIBAIOIIMNA IPENIICCTBYOIIHHA
KaJICHIapHBIHN TOI.

bocanss u TepueroBuHa exekBapTalbHO MPEJOCTAaBISeT ATEHTCTBY HWH(POPMAIHIO,
ompeeiacHHyl0 B craTthe 2.a.(iX) (a). Orta wuHbOpMAIUS MPEIOCTABISACTCS B TCUCHHE
HIECTHJIECATH JIHEH MOCie OKOHYAHHSI KaXI0TO KBapTaa.

Bocaus u [I'epueroBuHa mpenocraBisier AreHTCTBY WH(OPMAIUIO, ONpEACICHHYI0 B
crarbe 2.a.(viii), 3a 180 mHell A0 ocymiecTBIeHHs aanmbHewmeidl oOpaboTku, u 1o 15 mas
KQXJI0T0 Toa nH(GOpMAIU0 00 U3MEHEHHSIX MECT HAaXO0XKJICHUS 32 MEPUOJI, OXBATHIBAIOIIHIA
MPEAIECTBYIOIIMI KajleHJapHbIi TO/I.

Bocuust u ['eprieroBuHa 1 AT€HTCTBO IOTOBapUBAIOTCS O BPEMEHH U YaCTOTE MPEI0CTABICHHS
nH(OpPMAITIH, OTIpeIeIeHHOM B cTaThe 2.a.(ii).

Bocuus wm TI'eprieroBuHa mNpegocTaBisieT ATCHTCTBY WH(POPMAIHIO, OMNPEACICHHYIO B
crarbe 2.a.(ix) (b), B TeueHUE MECTUIECATH JHEH MOCIe MOCTYIUICHUS 3alpoca OT ATEHTCTBA.

JIOTIOJTHUATEJLHBIN TOCTYII
Cratbs 4

HI/I)KCCJ'IGI[YIOH_ICG IIPUMECHACTCA B CBA3HU C OCYIICCTBJICHHUEM JOIIOJIHUTCIBHOTO OOCTYyIla B

COOTBETCTBHUH CO CTaThEH 5 HaCTOAIICTO HpOTOKOJ’IaZ

a.

ATEHTCTBO HE CTaBHUT neian  MCXaHHUCTHUYCCKHU WM  CUCTECMATHYCCKU  HIPOBEPATH
I/IH(I)OpMaLII/IIO, ) KOTOpOﬁ TOBOPUTCH B CTATHC 2, OJJHaKO ATEHTCTBO UMEET AOCTYII K:

i) M000MY MecTy HaxOXKICHHs, O KOTOPOM TOBOPUTCS B crathe 5.a. (1) mmm (i), Ha
BEIOOPOYHOI OCHOBE C IIETbI0 OOECHeueHHs YBEPEHHOCTH B OTCYTCTBUH
HE3asIBJICHHBIX SIEPHOTO MaTepuaa U ACSTEIbHOCTH;

ii) MO0OMY MECTy HaXOXKJIeHHs, 0 KOTOPOM TOBOPHUTCS B CTaThe 5.b. WM C., B HENIX
peLIeHNsT BOIPOCA, CBS3aHHOTO C MNPABWJIBHOCTBIO M IIOJIHOTOW HH(OpManuy,
MPEIOCTaBICHHOW B COOTBETCTBHM CO CTaThe 2 WM B LEIAX YCTPaHEHHS
HECOOTBETCTBUS, CBS3aHHOTO C 3TOI MH(pOPMAIUEI;

1ii) M000MY MECTY HAaXOXJICHHUS, O KOTOPOM TOBOPHUTCS B craThe 5.a. (iii) B TOii
CTETICHH, B KOTOPOH 3TO HEOOXOAMMO ATCHTCTBY U MOATBEPKIACHUS IS TIeeH
rapaHTuii 3asBieHuss bocHUM U ['epleroBHHBI O CTaTyce YCTAaHOBKH HIIM MecCTa
HaXOXJIEHUS BHE YCTAaHOBOK, TIJIe paHee OOBIYHO WCIIONH30BAICS SIICPHBIN
MaTepual, Kak CHATBIX C SKCIUTyaTalluu;

i) 3a HCKIIIOUCHHUEM CITydyaeB, YKA3aHHBIX B MyHKTe (ii) HIKe, ATEHTCTBO HalpaBisieT
BocHun u I'epueroBuHe npenBapuTENbHOE YBEAOMIIEHHE O JIOCTYIIE IO KpalHen
Mepe 3a 24 yaca;

i) B OTHOLICHUH JOCTYMa K JJI0OOMY MECTY Ha IJIOIIAKe, KOTOPbIHA 3alpalinBaeTcs B
COYETAaHWU C TMOCEUICHUSMH Il MPOBEPKH MHGOPMALUN O KOHCTPYKLUUH HIIH C
WHCTICKUUSMH Ul CTICUUABHBIX LeJed MM OOBIYHBIMH MHCHEKIMSIMHU Ha 3TOM
IUIOIIAIKE, CPOK MPEBAPUTEIHHOIO YBEAOMIICHNUS, €CIIN ATEHTCTBO 0OpaIaercs ¢
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3ampocoM 00 3TOM, COCTaBJseT, MO KpalHel Mepe, JBa 4Yaca, OJHAKO B
HCKITIOUUTEIBHBIX 00CTOSTEIBCTBAX, MOXKET COCTABUTH MEHEE JIBYX YaCOB;

MpeaABAPUTCIIBHOC YBCAOMIICHUC HAIIPABIACTCA B IMUCbMEHHOM BHUIC U B HEM KOHKPETHO
YKa3bIBaOTCA IMMPUYXUHBI OOCTYIIa U JCATCIIBHOCTh, KOTOPas JOJIXKHA OBITH OCYHICCTBJICHA BO
BpEMsI TaKOTO JOCTYyIIA;

B Cllydae BOIIPOCa MJIM HECOOTBETCTBUSA ATCHTCTBO IpemocTaBisiecT bocuuu u I'eprieropuse
BO3MOXHOCTh JIaTh pa3bsICHCHHE M CIOCOOCTBOBATH PEIICHUIO JTOr0 BOMpOCa WU
YCTPAaHEHHIO 3TOTO HECOOTBETCTBUA. Takas BO3MOXHOCTh OYJET MNpPEAOCTABIATHCA JO
HamnpaBJIeHHs 3ampoca O JOCTYyIMe, €CIH TOJNLKO ATEHTCTBO HE COYTET, YTO 3aJIepiKKa B
MPEIOCTABICHUH TOCTYIIa, BO3MOXHO, HAHECET YIIepO 1IeU, C KOTOPOH 3ampalinBaeTcsi 3TOT
noctym. B nro0oM ciiyuae ATEHTCTBO HE JIe/IaeT KaKUX-TM00 BHIBOJOB B OTHOIIICHUH BOITPOCa
WM HECOOTBETCTBHSI 0 TeX IOp, moka bocuum u ['eprieroBuHe He OyaeT mMpeaocTaBlicHa
Takas BO3MOXHOCTE;

ecnu ¢ bochueit u I'eprieroBMHOM HE JIOCTUTHYTO MHOM JOTOBOPEHHOCTH, JOCTYII
OCYIIECTBIISIETCS TOJIBKO B TE€YCHNUE OOBIYHOTO PaboUero JHS;

BocHus u I'epuieroBuHa UMeET IPaBO Ha COMPOBOXJEHHWE WHCIEKTOPOB ATEHTCTBA BO BpeMsi
JIOCTYTIa TIPEeCTaBUTENIMI bocHUU 1 ['eplieroBUHBI Mpu YCIIOBUH, YTO 3TO HE 3a/IepPKUBaET
BBITIOJTHEHNE UHCIIEKTOPAMU CBOMX (DYHKIIMU WIIM UHBIM 00Pa30M He MPETISITCTBYET STOMY.

Cratpg 5

Bocuus u ['epueroBuna npeaocrasisieT ATEHTCTBY AOCTYI K:
i) mro0oMy MecTy Ha TUIOIIANIKE;

ii) moO0OMy MECTy HaxOXJIeHHus, ompeneneHHoMy bocamelr u I'epueroBwHOil B
COOTBETCTBHH CO CTaThel 2.a.(v)-(Viii);

i) MO00H CHATON € ADKCIUTyaTallid YCTaHOBKE WM CHSATOMY C OKCIUTyaTallud MECTy
HaXO0K/ACHUs BHE YCTaHOBOK, Iie paHee 0OBIYHO HCIIONIB30BAJICA SACPHBIN MaTepHa;

M000MY MECTY HaXOXKIEeHHS, olpenerleHHoMY bocHuel u ['eprieroBUHON B COOTBETCTBUH CO
crarbeti 2.a.(1), crarbedt 2.a.(iv), crarbed 2.a.(ix)(b) wnm crarbeii 2.b., TOMUMO TeEX, O
KOTOPBIX TOBOPUTCS B MyHKTE a.(1) BBIIIE, PU YCIOBUH, 4TO, €ciu bocHus u ['eprieropuna He
MMEET BO3MOXKHOCTU TPEIOCTABUTh TaKoW nocTyn, bocHus u I'epuieroBuHa mpuiaraer Bce
pa3yMHBIE YCWJIHS Ui HE3aMEUINTEIBHOTO YIOBIETBOPEHHUS TpeOoBaHMA ATEHTCTBAa C
MTOMOTIBIO HHBIX CPEJICTB;

Tr000MY MECTY HaXOXIICHHS, ONPEAEICHHOMY ATEHTCTBOM, IOMUMO T€X MECT HaXOXKACHUS, O
KOTOPBIX TOBOPHUTCS B IYHKTax a. U b. BbIIe, B LENAX 0TOOpa Mpo0 OKpysKaromeil cpensl B
KOHKPETHOM MECTE HaXO)KICHHsI IPU YCIOBHHM, YTO, ecinu bocHus u I'epreroBrHa He nmeer
BO3MOKHOCTH IMPENOCTaBUTh Takoi mpoctyn, bocHus u ['epreroBuHail mnpumaraer Bce
pasyMHBIE yCHIHS JUId HE3aMeIUIMTEIbHOTO YIOBIETBOPEHHS TpeOoBaHHI ATEHTCTBa B
MIPUIISKAITIX MECTaX HaXOXACHUS WIN C TIOMOIIBIO HHBIX CPEJICTB.

Cratps 6
ITpu ocylecTBICHUH CTaThU 5 ATEHTCTBO MOXET BBITIOJHATE CICTYIONINE BUBI JCSITCIBHOCTH:
B OTHOIIICHUH JIOCTYIIa B COOTBETCTBUU CO cTaThell 5.a.(i) wim (iii): BU3yanpHOe HaOII0IeHNE,
oTOOp TpPOO OKpYKAWIIEH Cpeapl;  UCIOJb30BAHUE YCTPOUCTB Jis OOHApYyXCHUS W
U3MEPECHUS paJMallii; OleYaThiBAaHUE W MPUMEHEHHUE APYTrUX HIACHTHQUIMPYIOIIUX |

YKa3bIBarOmUMx Ha BMCHIATCILCTBO YCTpOﬁCTB, OIMPEACIICHHBIX B I[OHOJIHI/ITCJIBHLIX
HOJOXKEHUSX; W NPUMEHEHHE IPYIUX OOBEKTUBHBIX MEp, TEXHHMYECKas OCYLIECTBUMOCTb
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KOTOpPBIX OBblIa TMOATBEPXIEHA M HCIOJIB30BaHME KOTOPBIX ObLIO coriacoBaHo CoBeTOM
ynpasisiomux (naigee nMenyemsiM "CoBeT") U 1Mociie KOHCYJbTAIlii MeXIy ATEHTCTBOM U
BocHuel u I'eprieroBuHoN;

b. B OTHOIIEHWW JIOCTyIla B COOTBETCTBHMHM CO cTaThel 5.a.(i1): BH3yalbHOE HAOIIONICHUE;
MOJICYET YYETHBIX EAWHUIL ISPHOTO MaTepHalia; Hepa3pyarolie n3MepeHus U 0Toop mpoo;
WCTIOJIb30BAHUE YCTPOMCTB s OOHAPYKEHUS M W3MEPEHUsS paJualliy;, U3ydeHUE yUeTHBIX
JIOKYMEHTOB, KacaloIUXCsl KOJIMYECTBA, MMPOUCXOKICHUS U pa3MEICHHUsI MaTepuaia; oTOop
npo0® OKpyKarolield cpeipl; W MPUMEHEHHE APYTruX OOBEKTHBHBIX Mep, TeXHHUYecKas
OCYHICCTBUMOCTb KOTOPBIX ObLIa IMOATBEPKACHA W HCIIOJIB30BAaHHUE KOTOPBIX OBLIO
cornacoBaHo CoOBETOM M TIOCJE KOHCYJIbTAIlMH MeEXTy ATEHTCTBOM © bocHmel wu
I'epueroBuHoii;

c. B OTHOIICHWH JIOCTyIa B COOTBETCTBHM CO CTaThell 5.b.. BH3yanmpHOE HaOmIOACHHE; OTOOP
npo0 OKpYXKaIIel Cpelbl; MCIOIb30BaHUE YCTPOWCTB JUIsi OOHAPYXKCHUS M W3MEPCHHS
pamuanuy; U3ydeHHe KacaloUIUXCsl TapaHTHi MPOU3BOJCTBEHHBIX W OTTPY30YHBIX YYCTHBIX
JIOKyMEHTOB; M TPUMCHCHHE JPYTUX OOBEKTUBHBIX MEp, TEXHHUYECKas OCYIIECTBUMOCTH
KOTOPBIX OBLIa TONTBEPKICHA M HWCIOJIb30BaHHME KOTOPHIX ObUTO corjlacoBaHo CoBeToM U
MOCJIEAYIOMINX KOHCYJIbTauul Mexay AreHTcTBoM U bocHuel u I'epueroBunoit;

d. B OTHOIIIGHUH JIOCTYIIAa B COOTBETCTBUU CO CTaThel 5.c.: 0TOOP MpoO OKPYIKAIOIIEH Cpelbl U B
ClIyyae, €CJIM pe3ybTaThl HE MO3BOJSIOT PEUIUTh BOIPOC WM YCTPAHUTH HECOOTBETCTBHUE B
MECTe HaXOXICHHS, OIpeAeieHHOM ATEHTCTBOM B COOTBETCTBHM CO CTaThew S.c.,
UCIOJb30BAHME B 3TOM MECTE HAXOXJICHUS BU3YaJIbHOTO HAOJIOACHUS, YCTPOWCTB s
0OHapYyKCHHSI ¥ M3MEPEHHUS paJraly U IPUMEHECHHE 110 COTJIACOBaHWI0 MeXIy bocHuel u
I'eprieroBuHOM U ATEHTCTBOM JAPYTHX OOBEKTHBHBIX MEP.

Cratpa 7

a. [To mpoce6e bocuuu u I'eprieroBunsl ArenrcTBo 1 bocHus u ['eprieroBrHa 10roBapuBarOTCs B
OTHOLICHWU pETYIUPYyeMOro JOCTyla B paMKax HacTosmero IIpoTokona ¢ 1enbro
IIPENOTBPAILCHHS PACKPBITUS YyBCTBUTEIBHON C TOYKHM 3PEHHsS SAEPHOIO PaclpOCTPaHEHUs
nH(OPMAITIH, BHITIONHEHUS TpeOOBaHWIN O€30MacCHOCTH WM (DU3WICCKOW 3allUuTh WIH C
HEeNbI0 00SCMEeUYCHUs 3aIUThl HAXOJAIIEHCS B YACTHOM COOCTBEHHOCTH WIIH KOMMEPUYECKH
YYBCTBUTCIBbHOW WHOpMarmu. Takue TOTOBOPEHHOCTH HE MPEMATCTBYIOT ATEHTCTBY
OCYIICCTBJIATh  JICATEIBHOCTh, KOTOpas SIBJIIICTCS HEOOXOAMMOH Juis  OOCCICUCHHS
Y6GHHTGHBHOﬁ YBEPECHHOCTH B OTCYTCTBUHM HE3AABJIICHHBIX AACPHOTO MaT€puala H
JESITEIIBHOCTH B COOTBETCTBYIOIIEM MECTEe HaX0XKCHHUs, BKIIIOUas pelieHre Jr00ro Bonpoca,
OTHOCSIIETOCS K MPAaBWILHOCTH M MOJHOTE MH(POPMAIIUH, O KOTOPOW TOBOPHUTCS B CTAThE 2,
WIN YCTPAaHEHUE HECOOTBETCTBUS, OTHOCSIIETrOCs K 3TOH HHPOPMAIIHH.

b. Bocuus u I'epreroBrHa MOXXeT NMpH MPENOCTABICHUN MH(OPMALKU, O KOTOPOH TOBOPUTCS B
cTatbe 2, UHPOPMUPOBATh ATEHTCTBO O MECTax Ha IUIOUIAJKE WM B MECTE HaXOXKICHHS, Ha
KOTOPBIX MOXKET MPUMEHSATHCS PETYIUPYEMBIH JOCTYTI.

c. Jlo BCTymuieHUsT B CHJIy JHOOBIX HEOOXOMUMBIX JIOMOJHUTEIbHBIX MONOXKEHUNH BOocHUS U
l'eprieroBuHa MOXeT TpPHOErHYTh K PETYIHMPOBAHHIO JIOCTyIa B COOTBETCTBHH C
MOJIOKEHUSIMU IIYHKTA a. BBILIE.

Cratpg 8

Huuro B HaCTOAIICM HpOTOKOHG HE MPCIATCTBYCT bocauu u FCpLICI‘OBI/IHC npeaoCTaBJIATh
AFGHTCTBy AOCTYII K MECTaM HaxXOXICHUA B JONOJHCHUE K TEM, O KOTOPBIX 'OBOPUTCA B CTAThAX S5u
9, Uiin TpOCUTH ATEeHTCTBO O NpOBCACHUN MOCATCIBHOCTU IIO IPOBEPKE B KOHKPETHOM MECTC



HaXOXICHUS. ATEHTCTBO HE3aMEIJIUTENbHO MPUIAraeT BCe pa3yMHbIC YCHIHUS ISl OCYLIECTBICHHUS
JICHCTBHIA B COOTBETCTBHHU C TAKOW MPOCHOOA.

Cratpsg 9

bocauss u TepueroBuHa mnpenoctaBisieT ATEHTCTBY JOCTYIl K MeCTaM HaXOXIEHUA,
OTIpeIeIeHHBIM ATEHTCTBOM ISl 0TOOpa MpoO OKpYIKaroMIel Cpebl Ha OOIMIMPHONW TEPPUTOPUH, TIPH
ycIioBuH, 4T0 eciu bocHus u ['eprieroBuHa He UMeeT BO3MOXKHOCTH MPEAOCTaBUTh TaKOH JAOCTYII, TO
Bocaus u [eprieroBuHa mnpuiiaraer BCe pasyMHBIC YCWIHMS JUIS yJAOBJICTBOPEHHUS TpeOOBaHUI
AreHTCTBa B AIBTCPHATUBHBIX MECTAaX HaXOXICHUA. AreHTCTBO HE 3arpamurBacT TaKoM JOCTyIl 00
TEX TOp, MokKa 0TOOp Mpod OKpy’KaImeld cpeasl Ha OOIMMUPHON TEPPUTOPHUU U TIPOIEAYPHBIC MEPHI
IUIS ero TIpoBeZieHust He 0mo0peHsl COBETOM M He MPOBENEHBI KOHCYJIbTAIMA MEXITy ATEHTCTBOM U
Bbocnueli u I'epueroBuHoOM.

Cratbsa 10

ArentctBo nHpopmupyet bocauro u ['eprerosuny o:

a. JIesITeIbHOCTH, OCYIIIECTBIIEHHOW B paMKax HacTosmero [Iporokona, BKiIroUas AeATENbHOCTD B
OTHOIIICHUY JFOOBIX BOMPOCOB MM HECOOTBETCTBHI, KOTOPhIE ATEHTCTBO JIOBEJIO /IO CBEACHUS
Bocuun u ['eprieroBuHEI, B Mpeaenax IMIECTUISCATH THEH IMMOCIIE OCYIIECTBICHUS ATEHTCTBOM
ATOMU JIESITETLHOCTH;

b. pe3ysbTaTax JeSATeILHOCTH B OTHOIICHHU JIIOOBIX BOMPOCOB MM HECOOTBETCTBHM, KOTOPHIC
AreHTcTBO nOBenO 10 cBeneHus bocHuu u ['eprieroBWHBI, MO BO3MOXHOCTH CKOpEe, HO B
JT000M ciTydae B T€USHHE TPHUIATH JHEH MMocie MOTyIeHNnsT ATEHTCTBOM JTHX PE3yJIbTaTOB;

c. BBIBOJAX, KOTOPBICE OHO CHENAJ0 B pe3yibTaTe CBOEH MEATEILHOCTH B COOTBETCTBHH C
HacrosmuM [IpoTokomoMm. Takue BEIBOABI IPEIOCTABISIFOTCS €KETOTHO.

HA3ZHAYEHUE UHCIIEKTOPOB ATEHTCTBA
Cratpg 11

a. 1) I'enepanpublii qupexTop yBemomuisieT bocHuio u ['epreroBuHy 00 yTBEp:KIEHUHU
CoBeToM IO0OTO JOKHOCTHOTO JHIIA ATEHTCTBA B KayecTBe HHCIEKTOpa IO
rapantusM. Ecnu bocHus u I'eprieropuHa He u3Bemaet ['eHepaibHOTO JUpPEKTOpa O
CBOEM OTKJIOHEHHH TaKOTO IOJPKHOCTHOTO JIMIIA KaK WHCIeKTopa aius bocHum wu
leprieroBuHBl B TEYEHHE TpPEX MECSIEB IIOCIE MONyYeHUs YBEIOMIIEHHS 00
yTBepxaeHuu COBETOM, MHCIIEKTOP, O KOTOPOM TakuM 00pa3oM yBemomiieHa bocHus
u 'epuieroBuna, cunraerca Ha3HauyeHHbIM B bocHuto u ['epuerosuny.

ii) ['enepanbHBIl TUPEKTOD, NEHCTBYS B OTBET Ha Mpock0y bocHuu u ['eprieroBuns! uian
no CcOOCTBEHHOW WHHIMATHBE, HE3aMeIJIUTeNbHO uHpopMmupyeT bocHuio n
I'eprieroBuny 00 OT3bIBE Ha3HA4YEHHs JIIOOOTO JIOMKHOCTHOTO JIHMIIAa B KauecTBE
uHcnekropa g bocauu u ['epiieroBuHbI.

b. YBenomieHue, 0 KOTOPOM TOBOPUTCS B ITYHKTE a. BBIIIE, CYUTACTCS MONyYEeHHBIM bocHuel u
T'epuieroBuHoi yepe3 cemb JHEW Mocie aThl HAPaBJICHUS] ATEHTCTBOM TaKOr0 yBEIOMIICHUS
bocuuu u I'epueroBune 3aka3Hol KOPPECTIOHACHITUEH.

BU3bI

Cratpsa 12

Bocuust u [epluieroBrHa B TEYEHHWE OJHOTO MeECsIla MOCIE MOJydYeHHs 3ampoca 00 3TOM B
clly4ae HEOoOXOAMMOCTH TPEIOCTABISAET YKa3aHHOMY B TaKOM 3allpoce Ha3HAUY€HHOMY HHCIIEKTOPY



COOTBETCTBYIOIIME MHOTOKpPaTHbIE BbE3AHBIC/BBIC3IHBIC W/WIM TPAaH3UTHBIE BHU3bI, KOTOpHIE
o0ecrnieyaT WHCTIIEKTOPY BO3MOXKHOCTH BbE3/1a U NMpeObIBaHus Ha Tepputopuu bocHun u I'eprieroBuHsl
B LEJISIX BBIOJIHEHUs ero/ee (yHKuuid. JloOble TpeOyeMble BU3bI NIEHCTBUTEIBHBEI B TCUCHHE HE
MEHEee OJJHOTO rojJia U B Cllyyae HE0OXOIMMOCTH BO300OHOBIIIOTCS HA IIEPHOA HA3HAUCHUS MHCIIEKTOpa
B bocHuto u ['epuerosuny.

JOIMOJIHUTEJIBHBIE ITIOJIOKEHUS
Cratpsg 13

a. B tex cnmyuasix, korna bocaust u ['eprieroBuHa i AT€HTCTBO yKa3bIBalOT HA HEOOXOJUMOCTh
onpenenuTh B JlOMOJHUTEIBHBIX MOJIOKEHHUAX, KAKUM 00pa3oM ClelyeT NPUMEHSITh MEpBI,
U3I0KEHHBIE B HacTosmeM IIpoTokone, bocaus u I'eprieroBiHa 1 AT€HTCTBO COTJIaCOBBIBAIOT
Takue JlOMOIHUTENBHBIE MON0XKEHNI B TEUEHUE AEBSHOCTA JHEH IMOCIE BCTYMIICHHS B CHILY
Hactosimiero IIpoTokona WM, B TeX ciydasX, KOrJa yKa3zaHHe Ha HEOOXOAMMOCTh TaKUX
JIOTNOIHUTENBHBIX TIOJI0KEHUN 1aeTCs MOCie BCTYIUIEHUs B Cuily Hacrosuiero IIporokona, - B
TEYEHUE JIEBSIHOCTA JHEH MMOCIe 1aThl TAKOTO YKAa3aHUS.

b. Jlo BCTyIICHUS B CHIIy JIOOBIX HEOOXOMUMBIX JIOTIOJHUTENBHBIX TOJOKEHUN ATEHTCTBO
MMEET MPaBoO MPUMEHSATh MEPHI, U3JI0KEHHBIE B HacToAIIeM [IpoTokore.

CUCTEMBI CBs3U
Cratps 14

a. bocuuss u I'epueroBuHa paer paspelieHHe ATEHTCIBY CBOOOAHO MCIOJb30BaTh JUIs
CIIy’)K€OHBIX 1IIeJied CHUCTEMBI CBSI3M MEXOy HHCIeKTopaMu AreHTctBa B bocHum u
I'epueroBune u LleHTpanbHBIMH yUpeXIECHUAMH ATEHTCTBA W/WIM PETHOHAIBHBIMH OIOPO,
BKJIIOYas Ilepeiayy B HEaBTOHOMHOM HJIM aBTOHOMHOM peXHuMe HH(pOpMaIuy, HOCTyNaromeH
OT YCTPOWCTB ATEHTCTBa IJIsI COXPAaHEHUS W/WIN HAONMIOACHWUS WIM A WU3MEPEHUH, |
o0OecrieunBaeT 3alllUTy TakOW CBA3M. ATEHTCTBO IOCNie KOHCYJIbTalil ¢ bocHuelt wu
I'eprieroBuHON HMMeEET IMpaBO HCIIOJIB30BaTh YCTAHOBJIEHHBIE HA MEXIYHAapOIHOM YpPOBHE
CHCTEMBI IIPSAMOM CBS3M, BKJIIOYasl CIIyTHUKOBBIE CHUCTEMBI U APYTHe BUABI AaJbHEH CBS3U, HE
ucnoisp3dyemple B bocamm u ['eprieroBune. [lo mpockbe bocanmu u ['eprieroBuHbl Mim
ATEHTCTBa TOAPOOHOCTH, KAaCAIOLIMECS OCYLIECTBICHHS JTOr0 IyHKTa B OTHOIICHUH
nepefayd B HEABTOHOMHOM MM aBTOHOMHOM peXHME HH(GOpPMaluH, MOCTyMaromei ot
YCTPOHCTB ATCHTCTBAa JUIS COXpaHCHHWsS W/WIM HAONMIOACHUS WIM JJs HW3MEpPEeHHUH,
OTIpEAETIAIOTCS B JIOMONMHUTENBHBIX TOJOKEHHSX.

b. [Tpm ycraHOBIIEHNH CBSA3M U Iepenade HHPOPMAIHNH, KaK 3TO MPELyCMaTPUBACTCS B IyHKTE a.
BBIIE, HAUICKAIIMM O0pa3oM YYHTHIBACTCS HEOOXOJUMOCTh OOCCHECYCHUS] 3aIlUTHI
MH(OPMAINH, SBISIOMIECS O0BEKTOM COOCTBEHHOCTH, WJIM KOMMEPYECKH YyBCTBHTEIIBHOI
uHQOpMau WM TOH HMHpOpMAMU O KOHCTPYKIHH, KOTOpyro bocHus u ['epueroBuna
CYHUTAET 0CO00 TYBCTBUTEIBHOM.

3AIIMTA KOHOUJIEHIIMAJTBHOM NHO®OPMAIIUU

Cratbs 15

a. ATEHTCTBO TOJAJEPKUBACT CTPOTHHA pPEXUM obecriedeHns APGEKTUBHOW 3allUTHl  OT
PACKpBITHSI KOMMEPYECKHUX, TEXHOJOTHYECKUX M IPOMBIIUICHHBIX CEKPETOB U JAPYToi
KOH(UACHIIMANbHON HH(OpMaIMK, KOTOpas CTaHOBUTCS €My M3BECTHOH, BKIIIOYAs TaKYIO
UHQOPMAIMIO, KOTOpas CTAHOBHUTCS M3BECTHOW ATEHTCTBY B XOJIe OCYIIECTBIICHHS
Hacrosero [Iporokona.



PC)KI/IM, 0 KOTOPOM TOBOPUTCSA B ITYHKTC d. BBIIIC, BKIIIOYACT, B YAdCTHOCTHU, IOJIOKCHUS,
OTHOCAIIHUECS K:

1) oO0ImMM TPUHIUIAM H CBS3aHHBIM C HHMH MepaM 10 OOpaleHHi0 C
KoH(bHIEeHITHATFHOU HH(pOpMAITHEH;

ii) YCIIOBUSIM ~ HaliMa  TlepcoHalla, KacalolmIUMCs  3allUThl  KOH(UIACHINATHHON
nHpOpMAIINH;

1i1) mporeaypaM B CIIy4asx ~HAPYNICHWH WIM  [PEINoJaraeMblX  HapyIICHUMA
KOH(UICHITHATHFHOCTH.

Pe)KI/IM, O KOTOpPOM TOBOPUTCA B IIYHKTC a. BbIIIC, YTBCPKAACTCA W MNCPHUOJUUCCKU
paccmatpuBaeTcst COBETOM.

HPUJIOKEHUSA

Cratpa 16

[Ipunoxxenuss k HactosameMmy [IpoTokonmy SBISIOTCS €ro HEOThEMJIEMOM 4YacThio. 3a
WCKJIIOYEHHEM Ieled BHECEHHUS IONpaBOK B NpuioxkeHud, TepmuH "lIpotokon", kak oH
yHoTpeOssieTcss B HACTOALIEM JOKyMeHTe, o3HadaeT IIpoTokon ¥ NpuiioXKeHus, BMECTe
B3ATHIC.

B nepedeHp BUIOB JeSTENFHOCTH, YKa3aHHBIX B MPHIIOKEHUH |, 1 repedeHb 000pynoBaHUS U
Marepuana, ykazaHHbIX B mpuiokenuu [, CoBeToM MOTyT BHOCHUTBCS TOIPAaBKH IO
pexoMeHmaiuu co3aannoii CoBeToM paboueli rpyIibl SKCIIEPTOB OTKPHITOTO cocTaBa. JIrobas
TaKasl moIpaBKa BCTYIIAeT B CHITY Yepe3 UeThIpe MecsIa mociie ee mpuHsTHs COBETOM.

BCTYIIVIEHUE B CUJIY

Cratbsa 17

Hacrosmuii [Ipotokon BeTynaer B CHITy B JI€Hb, KOria AT€HTCTBO HOIY4UT OT bocHuu n
['epuieroBuHbl NHCBMEHHOE YBEAOMJICHHE O TOM, YTO 3aKOHOJAATEIbHBIE W/HWIH
KOHCTHTYLIMOHHbIE TpeOoBanmsi bocamum wu ['epueroBuHbl, HEOOXOAWMBIE IS
BCTYIUICHUSI B CHTY, BBIIIOJTHEHBI.

Bocams u 'epieroBrHa MOXKeT B JIF000€ BpeMsI 10 TOTO, KaK HAacTOSIIUN [IpoTokon BCTynHT B
CHITy, 3asBUTh, 4T0 bocHust m I'eprieroBuHa Oyaer mnpumeHsTh Hactosmuil [Ipotoxon Ha
BPEMEHHOU OCHOBE.

I'eHepanbHBIN TUPEKTOp HE3aMEMIUTENHFHO HH(OPMHPYET BCE TOCYAApCTBA - WIEHB ATEHTCTBA
0 JTI000M 3asBICHHM O NMpHUMEHEHUH Hacrodiiero IIpoTokosna Ha BpeMEHHOIl OCHOBE M O €ro
BCTYIUICHUU B CHITY.

OIIPEAEJIEHUA

Cratpsa 18

s ueneit nacrosiero IIporokona:

OTHOCSIINECS K SICPHOMY TOIUIMBHOMY IIMKJIY HAyYHO-HCCIEOBATEIbECKHE W OINBITHO-
KOHCTPYKTOPCKHE pabOThl O3HAYarOT AEATEIbHOCTb, KOTOpas KOHKPETHO OTHOCHTCS K
JTI000MY acleKTy pa3pabOoTKH HpOoIecca WM CUCTEMBbI JTF000T0 U3 CIESIYIOIIETO:

- KOHBEPCUH ANCPHOI'0 MaTcpuala,

- O6OFaLI.ICHI/I$I AACpHOro MaTepuaiia,
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- M3TOTOBJIEHUS SIAEPHOTO TOILUIMBA,
- PEaKTopoB,

- KPUTHYECKUX COOPOK,

- nepepaboTKH AJepHOT0 TOIIUBA,

- 00paboTKu (HEe BKJIIOYAs IEPEYNaKOBKH WM KOHIWIMOHUPOBAHUS, HE
OPeAyCMAaTPUBAIOIIEIO  Pa3AEiICHUS JIEMEHTOB, UL XPaHEHHs HWIU
3aXOpPOHEHHUSI) OTXOJOB CpPEOHEro MM BBICOKOTO YPOBHS aKTUBHOCTH,
CoJIeprKallIuX TUTyTOHHA, BEBICOKOOOOTaIllEeHHBIH YpaH Wil ypaH-233,

HO HE BKIIIOYAIOT JIEATEIBHOCTh, OTHOCSIIYIOCS K TEOPETHYECKUM WK (PyHAaMEHTaIbHBIM
HAYYHBIM UCCIEOBAaHUSAM WU K HAYYHO-HCCIENOBATEILCKUM H ONBITHO-KOHCTPYKTOPCKHM
paboTtaM 1O  NPOMBIIUICHHBIM  NPUMEHCHUSAM  PaJHOU30TONOB,  MEIAWIIMHCKHM,
TUAPOJIOTHYECKIM U CEIbCKOXO3SHCTBEHHBIM MPUMEHCHUSAM, W3YUYEHUIO IMOCIEACTBUN IJIs
3I0POBBSI U OKPY’KAOIIEH CPEIBI M 10 YCOBEPIIICHCTBOBAHUIO TEXHUUECKOTO 00CTy )KHBaHUS;

IJIOIA/IKA O3HAYAET TEPPUTOPUIO, TPAHUIIBI KOTOPOU ompeneneHbl bocHuein u I'epueroBunoin
B COOTBETCTBYIOIIEH HMHMOpPMAIMU O KOHCTPYKIMH YCTaHOBKH, BKJIFOYas OCTAHOBIICHHYIO
YCTaHOBKY, a TaK)XK€ B COOTBETCTBYIOIIECH HHYOPMAIIUK O MECTE HaXOXICHUS BHE YCTaHOBOK,
rie OObIYHO HCIOJIb3YETCA SACPHBIN MaTepual, BKIIOYas 3aKPhITO€ MECTO HAXOXKICHUS BHE
YCTAHOBOK, TNIe¢ paHee WCIOIB30BANICA SICPHBIA Marepuan (KOTOpbIE OTPaHUIMBAIOTCS
MECTaMU HaXOXJACHUA, I'IC MMCIOTCA ropsAsune KaMEphbl WKW OCYIICCTBIIAIAChH ACATCIBHOCTD,
CBSI3aHHAs C KOHBEPCHEH, OOOTaIlCHWEM, W3TOTOBJICHHEM WM TepepadOTKONW TOIUIMBA).
[Inomanka BKItOYaeT Takke BCE OOBEKTHI, COBMECTHO Pa3MEIIEHHBIE C YIIOMSHYTHIMH BBIIIE
YCTaHOBKOH WJIM MECTOM HaXOXICHHS, C IEJbI0 IPEIOCTABICHHUS WA HCIOIb30BAHUS
CYIIECTBCHHBIX CPEICTB OOECIeUeHUs, BKIIOYAs:  TrOps4Yde Kamepbl s 00paboTKu
00Jy4eHHBIX MaTepHalioB, HE COAEPIKAILINX SACPHBIH MaTepHual; yCTaHOBKH JJIsi 00paboTKH,
XpaHCHHMsI W 3aXOpOHEHHS OTXOJOB; a TakKe 37aHus, CBS3aHHBICE C COTJIACOBAHHOM
JIeATeNIbHOCThIO,  ompeneneHHol bocHued u  ['epueroBUHOd B COOTBETCTBHUU  CO
craTheit 2.a.(1v) BEIIIIE;

CHsTas C SKCIUIyaTallMd YCTaHOBKA HWJIM CHITOE C IKCIUTyaTalldd MECTO HAaXOXKACHHs BHE
YCTaHOBOK O3HAUYalOT OOBEKT MM MECTO HaXOXKICHHs, HAa KOTOPHIX JEMOHTHPOBAHBI WU
C/IeNIaHbl HENPUTONHBIMU K OKCIUTyaTallid OCTaBIIWECS KOHCTPYKLIMH M 000pyIOBaHHE,
BaXXHBIE I €€ (€ro) MCIONb30BAaHUSA, TaK YTO OHA(OHO) HE HCIOJB3yeTcd Ul XpaHeHHS
AEpHOr0 MaTepuaja M HE MOXET Jajiee HCIOJIb30BAaThCs Uil OOpalleHUs ¢ SACPHBIM
MaTepHaioM, ero oopadoTKU MU UCIOIb30BAHMS;

OCTAHOBJICHHAA YCTAHOBKA HWJIM 3aKPbITOC MECTO HAXOXKIACHHUA BHC YCTAHOBOK O3HA4YarOT
00BEKT WIIH MECTO HaXO0XJACHUA, SKCIUTyaTallusad KOTOPBIX IMPEKpAlICHAa U M3 KOTOPLIX U3BAT
HI[epHBIﬁ Marepuall, HO KOTOPBIC HE CHATHI C SKCILTyaTalluu;

BBICOKOOOOTAIIEHHBIA YPaH O3HAYaeT ypaH ¢ oOorameHueM 1mo u3oromy ypan-235 20% wnu
BHIIIIC;

0TOOp NpoO OKpy’Karolmed cpeabl B KOHKPETHOM MECTE HaxOKJICHHS O3HayaeT oTOOp mpod
OKpy>Karoleil cpeapl (HarmpuMep, BO3AyXa, BOABI, PACTUTEIBHOCTH, ITOYBHI, 3arpsS3HEHUI) B
OTIpEeleIECHHOM ATEHTCTBOM MeECT€ HaXOXKICHHS M HETOCPEICTBEHHOW OJIM30CTH OT HETO C
LENbI0 COJEHCTBUS ATEHTCTBY B IIOJTOTOBKE BBIBOJIOB 00 OTCYTCTBHH HE3asBJICHHBIX
AJIEPHOTO MaTepHaja Uil sIepHOI 1eATEIbHOCTH B 3TOM OIPEIEIEHHOM MECTe HaXOXICHUS;

oTOOp TIpo0 OKpYKAIOMICH Cpenbl Ha OOIIMPHOW TEPPUTOPHH O3HAa4YaeT OTOOp Mpod
OKpYy’Karolei cpezpl (HarmpuMep, BO37yXa, BOJBI, PACTUTEILHOCTH, MMOYBBI, 3arpsS3HCHUIA) B
pse OmpeleNeHHbIX ATEGHTCTBOM MECT HAXOXKACHHUS C IIENbI0 CONEHCTBUS ATEHTCTBY B
MOJITOTOBKE BBHIBOJIOB 00 OTCYTCTBHM HE3asABJICHHBIX SJIEPHOTO MaTepuaia WU SICPHOU
JICATEILHOCTH Ha OOLITUPHOM TEPPUTOPHH;
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SIICPHBIA MaTepual COTJIacHO OIpeeNieHHI0, JaHHOMY B cTaThbe XX YcTaBa, 03Ha4aeT 000
UCXOAHBIM MaTepuan WM J000M CHenMaIbHBIN pacIleruisiomuiics Marepuan. TepMmuH
"HCXOMHBIN MaTepuan" He JODKEH TOJKOBATHCSA KaK MPUMEHSIONIUNCS K pyAe WIX OTXOIaMm
pynel.  Jlro6oe ompenenenue, nanHoe CoBETOM B COOTBETCTBHH CO cTathei XX VYcraBa
ATreHTCTBa MOCHE BCTYIUICHUS B cuily HacToswero [IpoTokona, KOTOpoe pacUuIupsieT CIHCOK
MaTepHalloB, CUUTAIOIIMUXCS MCXOJHBIM MAaTEpUaOM WM CHEIHUATbHBIM PACILEIIISIOIUMCS
MaTepualioM, BCTYIAeT B CUJY B COOTBETCTBMHU C HacTOsImKM IIpOTOKOIOM TOJBKO MOCHE
npuHsaTHs bocHueil u I'epuerosuHoi;

YCTAaHOBKA O3HA4YacCT:

1) peakTop, KPUTHIECCKYI0 COOpPKY, 3aBOJ 0 KOHBEPCHH, 3aBOJ II0 H3TOTOBJICHHIO,
nepepadaThIBAONIYI0 YCTAHOBKY, YCTAaHOBKY JUIS pPa3/CNCHUs H30TOMOB WM
OTJCIBPHOE XPAHIITHUIIE, WIH

ii) nr000e MECTO HaxOXKICHHSA, TAe OOBIYHO HCHONB3YeTCS SACPHBIH Marepual B
KOJIMYECTBAX, MPEBBIIIAOIINX OJ1H dPPEKTUBHBIN KHIOTPaMM;

MECTO HAXO0XKJICHUs BHE YCTAHOBOK O3HAYaeT 000 00BEKT MIIH JIF000E MECTO HAXOKICHHS,
KOTOPBIC HE SBJISIOTCS YCTAHOBKOM, W TIJ¢ OOBIYHO HMCIIOJB3YETCS SACPHBIA MaTepual B
KOJIUYECTBAX, PABHBIX OAHOMY 3()()EKTUBHOMY KHUJIOTPAMMY WIIH MCHEE.

COBEPIIEHO 6 utons 2012 roga B BeHe B IBYX 9K3eMILIsIpax HA aHIJIMHACKOM SI3bIKE.

3a BOCHUIO N I'EPLIETOBUHY:

(ITommuce)

Owmup Ju3napeBud

Hupexrop I'ocynapcTBeHHOTO
peryIMpyIoIero areHTcTBa o
paauaioHHOM U SIepHO# 0€301MacHOCTH
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3a MEXXIYHAPOJTHOE ATEHTCTBO
[10 ATOMHOMU SHEPT'UN:

(IToamucn)

Okus Amano
I'enepasibHBIN JUpPEKTOP



iii)

vi)

vii)

viii)

ITPUJIOKEHHUE I

MNEPEYEHb BUAOB AEATEJIBHOCTH, O KOTOPBIX TOBOPUTCA
B CTATEBE 2.a.(iv) HACTOSAIIEI'O ITPOTOKOJIA
WzroroBnenne poTopHbIX TPyO A1 HEHTpU(YT WM cOOpKa ra30BbIX LEHTPUDYT.

PoTopHble TpyObl Ui HEHTpU(YT 03HAYAIOT TOHKOCTCHHBIC IMJIMHAPHI, OMUCAHUE KOTOPBIX
npuBeeHo B pazzaeie 5.1.1 (b) npunoxenus 11.

la3oBbIe HEHTPUGYIH 03HAYAIOT IIEHTPUQYTH, OMUCAHUE KOTOPHIX NMPHBEJCHO BO BBOJAHOM
3aMeuyaHuH K pazzeny S.1 npunoxenus I1.

Usrorosnenne nudPpy3noHHBIX OapbepoB.

Juddysuonnsie Gapbepbl O3HAYAIOT TOHKUE IOPUCTBIE (QHUIBTPHI, OIUCAHHUE KOTOPBIX
npuBeneHo B pazzene 5.3.1 (a) npunoxenus II.

H3zroroBnenne win cOopka CUCTEM, HCIIOTIB3YIOIINX JIa3€pPhl.

CucTeMbl, WCHONB3VIONINE JIa3ephl, O3HAYAIOT CHCTEMBI, BKIIOYAIONIUNE TE MPEIMETHI,
ONMCaHUEe KOTOPBIX MpUBEJEHO B paznene 5.7 npuioxenus I1.

W3roroBienue nim c60p1<a QJICKTPOMAIrHUTHBIX CCIIAPaTOPOB U30TOIIOB.

DJEKTPOMArHUTHBIC CEMApaTOPbl H30TOMOB 03HAYAIOT TE MPEAMETHI, O KOTOPHIX TOBOPHUTCS B
pasnene 5.9.1 Ipunoxenus 11 u koTOphIE CONEPKAT UCTOYHUKU MOHOB, OMUCAHHE KOTOPBIX
npuBeaeHo B pasaene 5.9.1 (a) npunoxenns I1.

W3zroroenenue uiny cO0pka KOJIOHH UM SKCTPAKIIMOHHOTO 000pY10BaHUs.

KoJToHHBI MM DKCTPAKIIMOHHOE 000PYIOBAHHE 03HAYAIOT T€ MPEIMETHI, OMMUCAHNE KOTOPHIX
MpHUBEACHO B pa3aenax 5.6.1, 5.6.2,5.6.3, 5.6.5, 5.6.6, 5.6.7 u 5.6.8 npunoxenus 1.

W3roToBicHHE pPa3[eIMTEIBHBIX COMEN WM BHXPEBBIX TPYOOK Ui a3pOJMHAMUYECKOTO
oOoralieHus.

Pa3nenuTenbHBle coIIa WIIM BHXPEBBIC TPYOKH JUIS adpOJMHAMHYECKOrO 00OTrameHus
03HAYalT paszJelNuTe]bHbIC COIUIAa M BUXPEBBIE TPYOKH, ONHMCAaHHE KOTOPBIX MPHUBEACHO
COOTBETCTBEHHO B pazzenax 5.5.1 u 5.5.2 npunoxenus 11.

W3zrorosnenre mim cbopka CUCTEM reHepalii YPaHOBOU ILIa3MBbl.

CucteMbl TI'eHEpaluy YPAaHOBOW IIa3Mbl O3HAYAIOT CHCTEMBI IS TEHEpallud ypaHOBOU
TUTa3MBbl, ONTUCaHNE KOTOPBIX MpHUBeNeHO B pa3zaene 5.8.3 mpunoxxenus 11.

UsroroBnenne MMpKOHUEBBIX TPYO.

IlupkoHueBble TPYOBI O3HAYAIOT TPYOBI, ONKCAaHWE KOTOPHIX TPUBEACHO B paszmene 1.6
npuioxenus I1.

HpOI/IBBOZ[CTBO WJIN TOBBIIIEHHUE Ka4eCTBa TSHKEIION BOJbI UJIA )IeﬁTepHH.

Tsoxenmasi Boa WU ACHTEpHUH O3HAYAIOT NEHTEPHH, TSOKETYr0 BOAy (OKCHI ACUTEepus) U
mo0oe Ipyroe COeIWHEHHE JeUTepHs, B KOTOPOM OTHOIICHHWE YHCIIa aTOMOB JCHTEpUs K
YUCILy aTOMOB Bojopoaa npesbimaet 1:5000.




xi)

Xii)

xiii)

Xiv)

XV)

Uzrorosnenue rpaduta AEpHOI YUCTOTHI.

[padur snepHOW YMCTOTBHI O3HA4YaeT TpaduT, YpOBEHb UYUCTOTHI KOTOPOTO BHINIE, YEM
5 MUJUTHOHHBIX YacTeil GOPHOro SKBMBAJIEHTA, @ IIOTHOCTH MpeBbimaeT 1,50 r/cm’.

M3roToBieHre KOHTCHHEPOB Il 00IYYEHHOTO TOTIINBA.

KOHTeﬁHCD JJIA 06J'IVLIGHHOFO TOIUIMBA O3HAYAaCT €MKOCTb JId NEPCBO3KU H/WIn XpaHCHHUA
o6nyquH0ro TOIIMBA, 06CCH6‘II/IBaIOH.IYIO XUMUYCCKYHO, TCIUIOBYHO W PaAWallMOHHYIO
3allUTy, a TAKXXE OTBOJ TCIJIa pacniaa BO BpeMA NEPEMCUICHN A, IEPCBO3KU U XPaHCHU.

M3roroBneHne peakTOPHBIX YIIPABISIIOLIUX CTEPKHEH.

PeaKTODHBIe YHOPAaBJIAIOMUC CTCPIKHU O3HAYAIOT CTCPIKHU, OIIMCAHUC KOTOPLIX IMPUBEACHO B
paznene 1.4 npunoxenus I1.

Hsrorosnenue 0€30MacHBIX C TOUYKH 3PCHUA KPUTUIHOCTH 0aKkoB U pE3CPBYapoOB.

besonacHele ¢ TOYKM 3pEHHUS] KPUTUYHOCTU OaKd W pe3epByapbl O3HAYAIOT T€ MPEAMETHI,
ONMCaHUE KOTOPBIX MPUBEIEHO B paznenax 3.2 u 3.4 npunosxxenus 1.

W3zrorosnenue MamnimH JUIA py6KI/I O6queHHBIX TOIIJTMBHBIX 3JICMCHTOB.

Manmuael s pyOk#  OOJYYCHHBIX TOILTMBHEIX 3JIEMEHTOB O3HAYAIOT 000pyIOBaHWE,
OIMCaHUe KOTOPOTro NMpuBeaeHo B pazzene 3.1 npunoxenus I1.

Coopy>keHHe TopIInx Kamep.

Topsurie kaMepbl O3HAYAKOT KaMepy WM COCIAMHEHHBIC MEXIY COO0OH Kamepbl OOIIUM
06BEMOM He MeHee 6 M°, CHaOKCHHbIC 3allUTON, PaBHOW WM MPEBBIMIAIONICH SKBUBAJICHT
0,5 M 6GeToHa IUIOTHOCTBIO 3,2 r/cM’ wim Golee, YKOMIUICKTOBAaHHBIE 000PYIOBaHUEM IS
HpOBeI[eHI/IH OHepaHI/Iﬁ C UCIIOJIb30BAHUEM NUCTAHIIMOHHOI'O ynpaBHeHI/IH.




IMPUJIOKEHUE 11
INEPEYEHb COI'JTACOBAHHOI'O OBOPYJIOBAHUA 1

HEAJEPHOI'O MATEPHAIJIA JIJIS1 OTYHETHOCTH Ob SKCIIOPTE U

1.1.

1.2.

MMITIOPTE B COOTBETCTBHU CO CTATBEMH 2.a.(ix)

PeakTopsbl U peakTopHO€E 000pPy/10BaHUE

KomiuiekTHbIE fi/iepHbIEe peaKTOPHI

SlmepHbple  peakTopbl,  CIIOCOOHBIE  paboTaTh B pEeXHUME  KOHTPOJIUPYEMOU
CaMOIOJIEP/KUBAIOIIECHCS LEMHOM pEeakUuu JEJIEHUs, HCKIIYas PpPEeakTOpbl HYJIEBOM
MOIIHOCTH, KOTOpBIE OINPEIEIAIOTCS KaK pPEaKTOpbl C INPOEKTHBIM MAaKCHMaJIbHBIM
YPOBHEM NPOM3BOJACTBA IUIyTOHMS, HEe peBbimaomumM 100 rpaMMoB B TOA.

[NTOACHUTEJIBHOE 3AMEYAHUE

"SnepHplii peakTop" B OCHOBHOM BKJIIOYAeT Y3Jbl, HAaXOIAIIMECS BHYTPH KOpITyca
peakTopa MM HETOCPEACTBCHHO IPUMBIKAIONINE K HeMy, 00OpyIOBaHHE, KOTOpPOE
KOHTPOJIMPYET YPOBEHb MOIIHOCTH B aKTUBHOH 30HE, M KOMIIOHEHTHI, KOTOPbIe OOBIYHO
coJiep>KaT TEIUIOHOCHUTENb MEPBOr0 KOHTYPa aKTUBHOM 30HBI PEAKTOpa, WM BCTYHAIOT C
HUM B HETIOCPEACTBEHHBIH KOHTAKT WU YIPABIAIOT UM.

He mpeamnonaraercs ucKiIroYeHNEe peakTOPOB, KOTOPHIE HAAIEKAIUM 00pa30M MOTIIH OBl
MOJIBEPTHYTHCS MOIU(UKALMU JIJIsl TIPOM3BOJICTBA 3HAYUTEIBHO OOJBIIETO KOJIUYECTBA,
gyeM 100 rpaMMoB TUTyTOHHSI B TOA. PeakTophl, mpeqHa3HAYCHHBIC IS IITUTEIHHOU
OKCIUTyaTalliid Ha 3HAYUTCJIBHBIX YPOBHAX MOMIHOCTHU, HE3aBUCHUMO OT CTCIICHHU HX
BO3MOYXHOCTEH TPOU3BOJICTBA IIyTOHHUS, HE PACCMATPHBAIOTCS KaK '"peakTOphl HYJICBOMH
MoIHoCTH" .

PeakTopHbIe KOpPIMyca BHICOKOTO 1aBJIeHUS

Meramnueckue Kopmyca B cOope WM UX OCHOBHBIE YAaCTH 3aBOJCKOTO M3TOTOBIIEHUS,
KOTOpBIE CHENHaabHO MpeIHa3HAYeHbl WM TOATOTOBIEHBI I pa3MeIIeHus B HUX
AKTUBHOW 30HBI SJIEPHBIX PEaKTOPOB, KaK OHU ONpeieNieHbl B MyHKTe 1.1. BbImE, U
CIOCOOHBIE BBIEP)KUBATH pabouee JIaBJICHHUE TEIUIOHOCUTES TIEPBOTO KOHTYpa.

[NOACHUTEJIBHOE 3AMEYAHUE

BepxHasist mmuTa Kopityca BBICOKOTO JTABJICHHS PEaKTOpa OXBATBHIBAETCS MYHKTOM 1.2 Kak
OCHOBHasl, 3aBOJICKOTO U3TOTOBJICHHUS, 9aCTh KOPITyca BEICOKOTO JIABJICHHUS.

BHyTpeHHne uacth peakTopa (HampuMep, TMOJJICPKUBAIOIIUEC KOJIOHHBI M  IUIHTHI
AKTHBHOM 30HBI W JPyrMe BHYTPCHHUE YACTH KOPIyCa, HAMPABIAIOIIAE TPYObI s
PETYIUPYIONIMX CTEPXKHEW, TEIUIOBbIE OSKPAaHbI, MEPEropoOJKU, TPYOHbIC pPEHICTKH
AKTUBHOW 30HBI, IUIACTHHBI TU(dy30pa U T.J.) OOBIYHO MOCTABISAIOTCS IMOCTABIUKOM
pCaKTopa. B HEKOTOPBIX ClIy4dasx OIPECACICHHBIC BHYTPCHHHE OIIOPHBLIC KOMIIOHCHTEBI
BKJIIOYArOTCA B U3IOTOBJICHUE KOPITyCa BBICOKOI'O IaBJICHUA. Ot MpEeaAMETHI ABJIAIOTCA
JIOCTATOYHO BAXKHBIMH C TOYKH 3pEHHS OE30MaCHOCTH W HAJCKHOCTH OSKCILUTyaTaIliH
peakTopoB (M CIEMOBATENBHO, C TOYKH 3pCHHS TapaHTUHHBIX 00A3aTENbCTB H
OTBETCTBEHHOCTH TMOCTABIIMKA PEAKTOpa), YTOOBI MX IMOCTaBKa BHE PAMOK OCHOBHOTO
COTJIAIICHHS O TIOCTABKE CAMOTO peakTopa He craia Obl OOBIYHOM mpakTukoi. [losTomy,
X0Td OTAC/IbHasA IIOCTaBKa JTHUX YHHUKAJIbHBIX, CIICOAAJIBHO MNPCAHA3HAYCHHBIX U
IMOATOTOBJICHHBIX, BAXHBIX, KPYIHBLIX H JOPOroCTOANIUX IPEAMETOB HE 00s13aTeNILHO
OyzeT paccMaTpUBaThCs KaK BHITIAAIONIAs U3 cPepbl HHTEPECOB, TAKOH CIIOCO0 TTOCTaBKU
CUHTACTCS] MAJIOBEPOSITHBIM.



1.3.

1.4.

1.5.

1.6.

1.7.

2.1.

MaluuHbI AJIA 3aTrPY3KHU U BBITPY3KH PEAKTOPHOI0 TOIVIMBA

MaHunyasTopHoe 000pyJIOBaHKE, CIIEUUANbHO MpeAHa3HAYCHHOE WM MOJATOTOBICHHOE
JUTS 3aTrPy3KH WM U3BJICYEHHS TOILIMBA M3 SIIEPHBIX PEaKTOPOB, KaK OHMU ONpEAeTICHBI B
myHkTe 1.1. BbIlEe, KOTOpOE MOMKET HCIOJIB30BAThCA, KOT/IA PEAKTOp HAXOIUTCA IO
HArpy3KOW, WM  O0JNaJjaeT  TEXHHYECKUMH  BO3MOXXHOCTAMH  JJIE  TOYHOTO
MO3UIMOHUPOBAHMSI WM  OPUEHTHPOBAHUSA,  IO3BOJISIIOIIMMH  TMPOBOJWTH  Ha
OCTaHOBJICHHOM pPEaKTOpe CIOXKHBIE pabOThl MO Meperpys3Ke TOIUIMBA, HPH KOTOPBIX
00BIYHO HEBO3MOKHBI HEMOCPEICTBEHHOE HAOII0ACHNE MITM MPSAMOM TOCTYT K TOIUTUBY.

PeaKToprle YHpaBJgadAlumiue CTEPKHU

CTep)KHI/I, CIICHUAJIBHO TIPEAHA3HAYCHHBIC WKW MOATOTOBJICHHBIC [JISI YIIPABJICHUA
CKOPOCTBIO pC€AKIIMU B SIACPHBIX PCAKTOPAX, KAK OHU OMPCACIICHLI B ITYHKTC 1.1. BEIIIIE.

[NOACHUTEJIBHOE 3AMEYAHUE

CIOILa KE BKIIIOYAKOTCsA, INIOMHMO 4YacCTH, nornoma}omeﬁ HeﬁTpOHLI, €C OIIOpHBIC U
MMOABCCHBIC KOHCTPYKIHNHU, €CIIU ITOCTABKA MTPONU3BOAUTCS pa3ACIbHO.

PeakTopHble TPYOBI BHICOKOI0 1aBJIEHUSA

TpyOsl, KOTOpBIE CELUANbHO IpPeAHA3HAUYEHbl WJIM IOATOTOBJICHBI JUIA Pa3MELICHUs B
HHUX TOIUIMBHBIX 3JIEMEHTOB U TEIUIOHOCHTEJIS IEPBOrO KOHTYpa B pPeakTopax, Kak OHHU
ompexneneHsl B myHKTe 1.1. BbImie, mpu pabodyeM naBieHHWH, TpesbimmaromeM 5,1 MIla
(740 pyHT/KB. O10¥IM).

upxonueBbie TPYObI

TpyObl wiu cOopku TPyO M3 METaUTMYECKOTO IIMPKOHUS WM €ro CIDIaBOB, MO BeCy
npespimatontue 500 Kr B TedeHue Jr000T0 12-MecS9HOro neproia, KOTOPhIE CIIEIUAIBHO
MpeIHa3HAYeHbl WM TOJATOTOBICHBI [JIsl HCIIOJNB30BaHUS B peakTopax, Kak OHHU
omnpejescHbl B MyHKTe 1.1. BhIllie, ¥ B KOTOPBIX OTHOILICHHUE 1O BeCy rayHusl K [IUPKOHHIO
MensbIe uem 1:500.

Hacocel mepBoro KoHTypa TeNnJ0HOCUTEJSI

Hacochl, cnenuanbHO MpenHa3HAYE€HHbIE WIM MOJTOTOBIEHHBIE MM TMOAAEP)KaHUSA
IUPKYJSIIUM  TEIUIOHOCUTENI TEpPBOrO0 KOHTypa SACPHBIX pPEaKTOpOB, KaKk OHH
ornpezesneHsl B myHKTe 1.1. Bbime.

[HOACHUTEJIBHOE 3AMEYAHUE

CroeuuanbHO TpeAHA3HAYCHHBIE MIJIM TOJATOTOBJICHHBIE HACOCHI MOTYT BKJIIOYATh
CJIOXHBIE, VIUIOTHEHHBIC MJIM MHOTOKPATHO YIIOTHEHHBIE CHCTEMBI JIS PEA0TBPAICHIS
YTEYKHU TEIIOHOCHUTENSI TIEPBOr0 KOHTYpPA, TEPMETUYIHBIC HACOCHI M HACOCHI C CHCTEMaMU
WHEPIIMAIIBHONH MacChl.  OJTO OIpeaeieHhue KacaeTcs HacoCOB, aTTECTOBAHHBIX 10
knaccy NC-1 unu 5KBUBaJICHTHBIM CTaHJAPTaM.

HesinepHble MaTepuaibl A5 PEaKTOPOB
JeiiTepuii u Ts2Ke 1251 BOAA

[eitrepuii, Tspkenas Bona (OKMChH AeiiTepus) U J000e JIpyroe coelnHeHHe AeUTepus, B
KOTOPOM  OTHOIIEHWE Jeirepus K aToMaM Bojgopoaa mpessimaer  1:5000,
MpeTHa3HAYCHHBIE IS HCITOJIB30BAHUS B SIEPHBIX peaKkTopaxX, KaKk OHHM OIpeaciieHbl B
myHkTe 1.1. BbIIIe, B KonmuyecTBax, npepsimarmux 200 KT aTOMOB AedTepust i JTr000it
OJTHOM CTPaHBI-IOTydaTells B TeUEHUE JIF000T0 12-MecsiaHOTO MepHoa.



2.2.

SAnepHo-uncThli rpadgur

I'padut, umerommii cTemneHb YUCTOTHI BBIIIE S-MUJIJTMOHHBIX OOpPHOTO 3KBUBAJIEHTA, C
IJIOTHOCTBIO OoJibliie yeM 1,50 r/em’ , TIpeTHA3HAYCHHBIA TSI UCTIOIB30BaHUS B SIEPHBIX
peakTopax, Kak OHM OIpeJeseHbl B IMyHKTe 1.1 BblIe, B KOJIMYECTBAX, MPEBBIIIAIONINX
3x 10" xr (30 MeTpHYCCKUX TOHH) JUIsi TIOOOH OHOM CTPAaHBI-TIONyYaTes B TEUCHHE
mo6oro 12-mMecssgyHOoTo Teproa.

[NTPUMEYAHUE

Junst menel SKCIOPTHOTO KOHTPOJIS TPABUTEIBCTBO OIMPEIEINseT, OyAyT JIM SKCIOPTHEIC
MapTUU COOTBETCTBYIOIIETO BbIIIEyKa3aHHBIM XapaKTepUCTUKAM rpaguta
UCIIOJIb30BAThCA B SIIEPHBIX PEAKTOPax.

YcTraHoBKH 171 epepadoTKH 00/ Iy4YeHHBIX TOIJIMBHBIX 3JIEMEHTOB U 000pyAOBaHue,
CIeNMAJbHO NMPeAHA3HAYEeHHOE UM MOATO0TOBJEHHOE VIS 3TOr0

BBOJIHOE 3AMEYAHUE

IIpn mepepaboTke 0OSyUEHHOTO AAEPHOTO TOIUIMBA IUTYTOHWM M ypaH OTHEISIOTCS OT
BBICOKOAKTHUBHBIX TIPOJIYKTOB JICJICHUSI U IPYTHX TPAHCYPAHOBBIX dJIEMEHTOB. [IIs Takoro
paszeneHust MOTyT HCIIOIb30BaThCs pa3IMYHbIe TEXHOJIOTHUECKUe npoueccel. OgHAKO co
BpemeHeM mnponecc "llypekc" cran Hanbosiee pacpoOCTPaHEHHBIM U TPUEMIIEMBIM. JTOT
IpOLIECC BKIIOYAET PACTBOPEHUE OOJIyYCHHOTO SACPHOIO TOIUIMBA B a30THOW KHCIIOTE C
NOCEAYIOINM BBIICICHHEM ypaHa, IUIYyTOHUS M TPOAYKTOB JAEJEHHUS DKCTpakIHuel
pacTBopHTeNieM ¢ TOMOIIBI0 TpuOyTIwIPochara B opraHndecKoM pa3dbaBuTee.

TexHOMOTN4YECKHE MPOLECCHl HAa Pa3INYHBIX ycTaHoBKax Tuma "Ilypekc" aHamOrHYHBI U
BKJIFOYAIOT: HW3MEIbUCHUE OONYICHHBIX TOIUTMBHBIX 3JIEMEHTOB, PACTBOPEHHE TOIUIHBA,
HKCTPAKIIMIO PACTBOPUTEIIEM H XpaHEHHE TEXHOJIOTHUECKON KHUIKOCTH. MOKET UMEThCS
TakKe 00OpyIOBaHHE ISl TEIJIOBOM JEHWUTPAllMM HUTpaTa ypaHa, KOHBEPCHH HUTpAaTa
TUTYTOHHUSL B OKUCH HJIU METAJLI, a TAKXKe JUIs 00pa0OTKU JKUJIKUX OTXOJIOB, COJIEPIKAIIUX
NPOAYKTHI JIEICHUS, 10 TMOJydeHUS (OPMBI, NPUTOTHOH i1 MPOAOKUTEIIBHOTO
XpaHCHHMs] WM 3aXOPOHEHHUSI. OnHAaKO KOHKPETHBIE THUIBI W KOHQUTypaius
000pyIOBaHUS, BBITIOMHSIONMETO ASTH (YHKIMH, MOTYT pa3jndaThCs Ha PasTAIHBIX
ycraHoBkax Tuna "[lypekc" mo HECKOJbKHM MHpUYMHAM, BKIIOYas THUIBI U KOJIUYECTBO
00Jy4eHHOTO SIEpHOTO TOIUIMBA, IIOMJIEKAIIET0 TepepadoTKe, W IPEAIoiaraeMblii
MPOIECC OCAKJICHHS W3BJIICKAEMBIX MATCPUANIOB, a TaKKe NPUHIUIBI O0CCIICUCHUS
0e30macHOCTH W TEXHUYECKOTO OOCIY>XWBaHUSA, NPUCYIIHNE KOHCTPYKIIMU TaHHOMN
00CTaHOBKH.

"VcraHOBKa s TepepabOTKHA  OOJYYEHHBIX TOIDIMBHBIX 3JEMEHTOB"  BKJIIIOYACT
0o0opyZ0oBaHWEe W KOMITOHEHTBI, KOTOpPBIE OOBIYHO HAXOMAATCS B MPSIMOM KOHTaKTE C
OOJIy4YEeHHBIM TOTUTMBOM W OCHOBHBIMH TEXHOJOTMUYSCKHMMHU IMOTOKAMH SJCPHOTO
MaTepuaa U MPOTyKTOB JEICHUS, U HEMOCPEICTBEHHO YIIPABJISIOT UMHU.

OTH Tpolecchl, BKIIOYAs TIOJHBIE CHCTEMBI Ui KOHBEPCHH TUTYTOHHS M MPOHM3BOICTBA
METaJITIYECKOTO TUTyTOHHUS, MOTYT OBITh HICHTU(DHUIUPOBAHEI 10 MEpaM, MPUHUMAEMBIM
IUISL TIPEIOTBPAILCHMS ONMACHOCTEH B CBA3M C KPUTHYHOCTHIO (HAampHMep, Mepamu,
CBSI3aHHBIMH C T€OMETpHEil), 00IydeHneM (Hampumep, IMyTeM 3alUThl OT OOIydeHUs) U
TOKCHYHOCTBIO (HAarpuMep, MepaMu 1o yJIep:KaHuIo).

[IpenmeTsr 000pyAOBaHUS, Ha KOTOpBIC, KaK CUUTACTCS, PACHPOCTPAHSACTCS 3HAUYCHUE
(dpa3el "u 000pyAOBaHUE, CICHUATIBHO MPEIHA3HAYCHHOES WM IMOATOTOBJICHHOE" IS
HepepaGOTKI/I O6Hy‘ICHHbIX TOIIMBHBIX 3JICMCHTOB, BKJIFOYAIOT:



3.1.

3.2.

3.3.

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

D10 000pyIOBaHWE WCIONIB3YETCS IS BCKPBITHS OOOJOYKH TOIUIMBA C  IICJIBIO
MOCJIEYIONIET0 PacTBOPEHHs OONYyYeHHOro sjIepHOro Marepuana.  Kak mpaBwio,
UCIIOJNIL3YIOTCS CIICIMATBHO MPEAHA3HAYCHHbBIC, CKOHCTPYHUPOBAHHBIC IS pyOKH MeTasia
YCTPOMCTBA, XOTS MOXET KCIOJIB30BAThCS W 0OJiee COBEpIICHHOE 000pYyI0BaHUE,
HaATpUMED Ja3ephl.

JucrannmoHHO ynpaBisieMoe 00OpyIOBaHHME, CHEHUAIBHO TpEeIHa3HAYCHHOE WIIH
MOJITOTOBJIEHHOE JJIT KCIIOJIb30BAaHUS Ha YCTaHOBKE IO TiepepaboTKe, Kak OHa
ompeseNieHa BBIIE, JUIS pe3KH, pyOKH WM Hape3Ku COOpPOK, MyYKOB WIIM CTEp)KHEH
00JIy4eHHOTO SIIEPHOTO TOILIHBA.

JuccosibBepsl

BBOJAHOE 3AMEYAHUE

B nucconbBepbl OOBIYHO TMOCTYNAaeT H3MENbYEHHOE OTpadoTaBllee TOIUIMBO. B 3THx
0e30MacHBIX C TOUYKH 3PEHUS KpUTHYHOCTH pe3epByapax 00IyueHHBIN SAepHbIH MaTepual
pacTBoOpsieTcss B a30THOW KHCJIOTE, M OCTaloLIMecss oOpe3ku 000JOYEeK BBIBOIATCA U3
TEXHOJIOTHYECKOTO MOTOKA.

BezonacHeie ¢ TOUKHM 3peHUS] KPUTHYHOCTH pe3epByaphl (Hampumep, MaJloro AWaMETpa,
KOJIBLIEBBIE WJIM MpPSIMOYTOJIBHBIE pPE3epBYyaphl), CIELUANbHO MpeIHA3HAYeHHbIE WU
MOJITOTOBJICHHBIE JUIS HCIIONB30BAHUS Ha YCTaHOBKE IO TIepepaboTKe, Kak OHH
OTpesesNieHsl BBIIIE, [ PAacTBOPEHHS OOJY4YEHHOTO SAEpHOTO TOILUIMBA, KOTOpPHIE
CIIOCOOHBI  BBIACPKHMBAaTh TOPAYYIO, BBICOKOKOPPO3HOHHYIO JKUAKOCTH M MOTYT
JUCTAaHIMOHHO 3arpy>KaThbCsl M TEXHUUECKH 00CITy KUBATHCA.

IKCTPAKTOPHI U 000PYyI0BAHUE JJIsl IKCTPAKIUH PACTBOPUTEIEM
BBOJHOE 3AMEYAHUE

B skcTpakTOphl € pacTBOpUTENEM IOCTyMaeT Kak pacTBOp OOJyUYEeHHOrO TOIIMBA W3
JIUCCOJIBBEPOB, TaK M OPTaHHMYECKUI pacTBOpP, C IOMOIIBIO KOTOPOTO Pa3AemsIOTCs ypaH,
IU[yTOHUH U TponyKTel neneHus. OOopynoBaHHE Ui IKCTPAKLHUU PACTBOPHUTEIEM
OOBIYHO KOHCTPYHPYETCSI TakuUM o00pa3oM, UYTOOBl OHO YIOBJETBOPSAJIO JKECTKUM
OKCIUTyaTallMOHHBIM TpPeOOBaHMSAM, TAaKUM, Kak [UIMTEIBHBIA CpPOK CHoyxObl 0e3
TEXHUYECKOTO OOCIYKMBAaHHUS WM JIETKas 3aMEHIeMOCTb, MPOCTOTa B JKCILTyaTalUH U
yIpaBJIeHNH, a TaK)Ke THOKOCTh B OTHOILIEHUH U3MEHEHHUS apaMeTpoB Mpoliecca.

CrenuanbHO TpeHa3HAaYeHHbIE WM TOATOTOBIEHHBIE SKCTPAKTOPHI C PACTBOPUTENIEM,
Takhe, KaKk HAcaJO4YHbIE WM MTyJIbCAI[IOHHBIE KOJIOHHBI, CMECHTEIHHO-OTCTOWHBIC
anmapaThl Wi [eHTPOOESKHBIE KOHTAKTHBIC allllapaThl IS NCTIOB30BaHUs HA YCTAHOBKE
mo 00paboTKe OONYyYEHHOTO TOIUIMBA. OKCTPAKTOPHI C PACTBOPUTENEM JOJDKHBI OBITh
YCTOWYMBBI K KOPPO3HMOHHOMY BO3AEHCTBUIO a30THOM KHCIOTBL. ~ ODKCTPaKTOpPHl ¢
pacTBopHUTeneM OOBIYHO HW3TOTABIMBAIOTCS C COONIOJCHHEM YPE3BBIYAHO BBICOKHX
TpeOoBaHMi (BKJIIOYas MpPHMEHEHHE CIEeNHaJbHBIX METOJOB CBAapKH, WHCIEKIIHA,
obOecniedeHne W KOHTPOJh KAdecTBA) W3 MAJOYTIIEPOTUCTHIX HEPKABEIOMIMX CTalew,
TUTaHA, TUPKOHUS MU IPYTUX BEICOKOKAYECTBEHHBIX MaTEPHAJIOB.
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3.5.

XuMHUYECKHE pe3epByaphbl 1Jid BBIACPKUBAHUSA WM XPAHCHUA

BBOJIHOE 3AMEYAHUE

Ha sTame skcTpakumy pacTBOpHUTENEM OOpa3ylOTCS TPU OCHOBHBIX TEXHOJOTHYECKHX
MOTOKA >KUAKOCTH. PesepByapsl Ui BBIACPKUBAHUS WIM XPaHEHHS HCIOJB3YIOTCS B
nanbpHelIIel 00paboTke BCeX TpeX MOTOKOB CIETYIOUIHMM 00pa3oM:

a) pacTBOp HYHUCTOr0 Aa30THOKHCJIIOTO YypaHa KOHICHTPUPYCTCA BbIIIAPDUBAHUCM U
MPOUCXOOUT IMPOUCCC NCHUTpAlWU, TAC OH MPEBPALIACTCA B OKCHJ] ypaHa. 2TOT
OKCHJ TOBTOPHO MCHOJB3YCTCA B ANCPHOM TOIIJIMBHOM IUKIIC,

b) pacTBOp BBICOKOAKTHBHBIX IPOAYKTOB JeNeHHS OOBIYHO KOHLIEHTPHPYETCS
BBIMIADUBAHUEM W XPAaHUTCA B BHJE KOHLEHTPUPOBAHHOW >KMIAKOCTH.  OJTOT
KOHIIEHTpPAT MOYKET BIIOCIIEICTBUYU MPONUTH BhIMTApUBAHKE MK OBITH IPeoOpa3oBaH
B (hopMy, IPUTOHYIO U1l XPAHEHUS MM 3aXOPOHEHMS;

C)  pacTBOp 4YHCTOTO HHTpaTa IUTYyTOHUS KOHIIGHTPUPYETCS M XPAHUTCS [0
MOCTYIVICHUA Ha I[aJ'IBHefIIHPIe 9Talbl TEXHOJIOTHYCCKOIr'0 Imponecca. B YaCTHOCTH,
pe3CPBYaphI JJIsL BBIACPKUBAHUA nIn XpaHCHUA pacTBOpPOB ILTYTOHUA
KOHCTPYHMPYIOTCSI TaKUM 00pa3oM, 4TOOBI M30€XKaTh CBSA3aHHBIX C KPUTHYHOCTHIO
Mpo0JeM, BO3HUKAIOIIUX B Pe3ysibTaTe U3MCHCHHH B KOHIICHTpAIMH WIH (opMme
JTAHHOTO TIOTOKA.

CriernanbHO TIpeHA3HAYCHHbIE WM TOJTOTOBIICHHBIE Pe3epPBYaphl IS BBIICPKHUBAHHS
WJIA XpaHEHU JJIs UCIIOIb30BaHUS HA YCTAHOBKE 110 TiepepaboTKe 00ydeHHOTO TOTLTUBA.
PezepByapbl ansi  BBIICpKHBAHHWS WM XPaHEHUS JOIDKHBI OBITh YCTOWYHBBI K
KOPpPO3MOHHOMY BO3/EHUCTBHUIO a30THOM KUCIIOTHI. Pe3epByapbl s BBIAEPKUBAHUSA WIIH
XpaHeHUs] OOBIYHO W3TOTABIMBAIOTCS M3 TAaKUX MAaTepUaloB, KaK MaJoyTrJiIepoIUCThIe
HEp)KaBeIOIMe CTajld, TUTaH WM ULMPKOHUW WIM JpPYTrHe BBICOKOKAYECTBEHHBIE
MaTepHabl. PesepByapel st  BBIOEpKHBAHUS WM XpaHEHHS MOTYT OBIThH
CKOHCTPYHPOBAaHBI TakUM 00pa3oM, 4YTOOBl WX OKCIUTyaTallisi W TEXHHUYECKOe
oOciTyXviBaHHE MPOWU3BOAWMIUCH JHUCTAHIIMOHHO, W MOTYT HWMETh CIIEAYIOIIe
0COOCHHOCTH C TOYKH 3PEHHUS KOHTPOJISA 32 SIAEPHON KPUTUIHOCTBIO!

1)  OopHBIH SKBHUBAJCHT CTCHOK WM BHYTPCHHHX KOHCTPYKIIMH paBeH IO MEHBIIEH
mepe 2%, b0

2)  UWIMHAPWYECKHE pe3epByapbl HUMEIOT MaKCHUMaibHBIH  amamerp 175 Mm
(7 mrotimMoB), OO

3)  TpSIMOYTONBHBIN WU KOJBIIEBON pe3epByap MMEET MaKCUMAIIbHYIO IIUPUHY 75 MM
(3 nmroiima).

CucteMa KOHBEpPCHH HUTPATA IUIYTOHHMSA B OKCH/Y
BBOJHOE 3AMEYAHUE

Ha OonpmmHCTBE yCTaHOBOK MO mepepabOTKe 3TOT KOHEYHBIH MpOIecC BKIIOYAET
KOHBEPCHIO pacTBOpa HHUTpaTa IUTyTOHHS B JBYOKHCH IUTyTOHHMA. B 4HcIO OCHOBHBIX
orepanMii 3TOr0 TpoIecca BXOMAT: XpaHEeHHe U KOPPEKTHUPOBKAa HCXOAHOTO
TEXHOJIOTHYECKOTO MaTepHaja, OCaXACHHE W pa3JclieHHe TBEPIAOH W KHUIKOW (asbl,
IPOKINBaHKUE, OOpaIleHHE C NPOAYKTOM, BEHTHJIILUSA, OOpalleHHEe C OTXOJaMH U
yIpaBJIeHUE TPOIIECCOM.

3aMKHYTBIe CHUCTCMBI, CICHUAJIBHO NPEAHA3HAYCHHBIC WM TIOATOTOBJICHHBIC JJId
KOHBCPCUHN HUTpATa IUIYTOHHA B OKCHJ] IUIYTOHHA, B YaCTHOCTH, O60pyaOBaHHLIe TaKUM
o0pa3zoM, 4TOOBI M30€KaTh JOCTIIKEHUS KPUTUIHOCTH W PAAMANMOHHBIX 3¢ (HEeKToB, a
TaKXe CBECTH K MUHUMYMY OMACHOCTH, CBA3aHHBIE ¢ TOKCHYHOCTBIO.
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5.1.

CucremMa KOHBEPCHH OKCHA IUIYTOHUSI B MeTaJLl
BBOJHOE 3AMEYAHUE

OTOT mpouecc, KOTOPbI MOKET OBITh CBSI3aH C YCTAaHOBKOW IO MepepadoTKe, BKIIOYAET
¢TopupoBaHHe JBYOKHCH IIIyTOHHS, OOBIYHO C IPHUMEHEHHEM BBICOKOAKTHBHOTO
(TOpUCTOTrO BOAOPOAA, C LIETBIO MOTyUeHHs (TOPUAA IITYTOHUS, KOTOPBIH BIOCIEACTBUH
BOCCTAHABIMBACTCA C IOMOIIBI0 METAUIMYECKOrO KalblAAd BBICOKOH YHCTOTBI N0
MOJYYECHUS! METaJUIMYECKOTo IUTyTOHHMA M (TopHIa KajbLus B BUAE IjIaka. B uucio
OCHOBHBIX OIepalluii JaHHOrO Ipolecca BXOAAT:  (TopupoBaHuE (HampuUMep, C
npUMEHeHueM 000pyI0BaHUs, COAepIKaIIero OJaropoJHble METaUIbl WM 3alIHIICHHOTO
MOKPBITHEM W3 HHUX), BOCCTaHOBJEHHME MeTaula (Hampumep, C TNPUMEHEHHUEM
KepaMHUYEeCKUX THUTJIeH), BOCCTAaHOBJICHHE IIIIaKa, OOpaIleHue C MPOIYKTOM, BEHTHIIALIUA,
o0palieHe ¢ 0TX0JaMH U YIPaBJICHHE MTPOLIECCOM.

3aMKHYTbIe CHCTEMBI, CHENUAIBHO NpEAHA3HAUYCHHBIE WIM MOATOTOBICHHBIC ISt
NPOM3BOJICTBA METAUTMYECKOTO IUIYTOHHUS, B YaCTHOCTH, OOOpPYIOBAaHHBIE TaKUM
o0pa3zoM, 9TOOBI M30EkKaTh JOCTHIKCHUS KPUTUYHOCTH U PAIUAMOHHBIX 3(PQEKTOB, a
TaKKe CBECTH K MHHUMYMY OIIAaCHOCTH, CBSI3aHHBIE C TOKCHYHOCTEIO.

YcTaHOBKH 1151 H3rOTOBJIEHUS TOIIMBHBIX 3JIEMEHTOB
"YcTaHOBKA 11 U3TOTOBIIEHHUS TOTUIMBHBIX AIIEMEHTOB" BKIIFOUAET 000PYIOBaHNUE!

a) KOTOpPOE OOBIYHO HAXOIUTCSI B HEIMOCPEJICTBEHHOM KOHTAKTE C TEXHOJIOTUYCCKUM
MOTOKOM SIIEPHOTO MaTepralla WM HEMOCPEACTBEHHO 00pabaThIBaeT ero, WiH XKe
YIpaBIseT UM, HITH,

b) KOTOpO€ TepMETH3HUPYET AAEPHBIA MaTeprall BHyTPH 000I0UKH.

YcraHoBKHM UIsSi pa3fieJieHHsl HM30TONOB YypaHa M o0opyloBaHHe, KpoMme
AHAJUTHYECKUX NPUOOPOB, CNENHAJIbHO NpPeIHAZHAYEHHOE WJIU TNOATrOTOBJIEHHOE
U151 ITOTO

[IpenmeTsl 000pyAOBaHUs, Ha KOTOpBIC, KaK CUHUTACTCS, PACIHPOCTPAHACTCS 3HAUYCHUE
(passl "0bopyI0BaHKHE, KPOME aHAIMTHYCCKUX PUOOPOB, CICIHATLHO MPEIHA3HAYCHHOES
WK TIOATOTOBICHHOE" TS pa3elicHHs U30TOMOB ypaHa, BKIKYAIOT B ceOs:

I'azoBble IIeHTpI/I(l)yFI/I 1 y3JIbl 1 KOMIIOHECHTDBI, CIICUAJBHO NPeAHASHAYCHHBIC WJIHN
MOAT0OTOBJICHHBbIC 1JIf HCIIOJIB30BAHUA B Ira30BbIX ueHTpml)yrax

BBOJAHOE 3AMEYAHUE

l"a3oBas neHTpHdpyra 0ObIYHO COCTOUT U3 TOHKOCTEHHOTO(BIX) HUIMHIPA(OB) AUAMETPOM
or 75mm (3 mroiima) o 400 mm (16 mi0MMOB) C BepPTUKAIBHOW LEHTPAJIBHOW OCHIO,
KOTOpHIH(e) moMerieH(bl) B BaKyyM U BpammaeTcs(F0Tcs) ¢ BRICOKOW OKPYKHOU CKOPOCTHIO
nopsiaka 300 m/c wnmu Gonee. i mocTwkKeHHs! OONBIION CKOPOCTH KOHCTPYKIMOHHEIE
MaTepHaibl BPALIAIOUINXCSl KOMIIOHEHTOB JOJKHBI UMETh BBICOKOE 3HAYCHHE OTHOLICHUS
OPOYHOCTH K IUIOTHOCTH, a pOTOpHas cOOpka H, CIIEAOBAaTElIbHO, OTHAENbHBIE €€
KOMITOHEHTBI JTOJDKHBI H3TOTOBIISITHCS C BHICOKOW CTETMEHBIO TOYHOCTH, YTOOBI pa3danaHc
ObUI MHHUMAIBHBIM. B OTiMuMe OoT Apyrux NEeHTpUdyr rasoBas HEHTpUdyra s
oboramieHWss ypaHa HWMEET BHYTPH pPOTOPHOW KaMmephl  BpaIIAONTyIoCs(Hecs)
neperopoaxky(u) B ¢popMe AKMCKa M HEMOIBIXKHYIO CHCTeMY mojaud u orBona rasza UFO,
COCTOSIIYIO IO MEHBLIEH MEpe U3 TPEX OTAENbHBIX KaHAJOB, ABA U3 KOTOPHIX COCAMHEHBI
C JIOTIaTKaMH, OTXOAALIMMHU OT OCH POTOpa K NepuepuitHON YacTH pOTOpHOH Kamepsl. B
BaKyyMe HaXOJWTCS TAaKXKe Psi/i BaXKHBIX HEBPAILAIOIINXCS DIIEMEHTOB, KOTOpBIC, XOTS U
UMEIOT OCOOYI0 KOHCTPYKIIWIO, HE CJIOXKHBI B M3TOTOBJICHHH W HE HM3TOTOBISIOTCS W3
VHUKaAJIBHBIX MatepuanoB. lleHTpudyyxkHas ycTaHOBKa, OXHAKO, TpeOyeT OOIBIIOro
yyciaa 3TUX KOMIIOHEHTOB, TaK 4YTO HMX KOJIWYECTBO MOXKET CIY)KUTh BaKHBIM
MHIUKATOPOM KOHEYHOTO HCIIOJIb30BaHUS.
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Bpamaromuecsi KOMIOHEHTHI
a) [MonubIe poTOpHBIE COOPKU

TOHKOCTEHHbIE IIMJIMHAPHI WM Psi  COSAMHEHHBIX MEXIy COO0OH TOHKOCTEHHBIX
WIAHAPOB, W3TOTOBJIEHHBIX W3 OJTHOTO WM OOJiee MaTepHanoB C BHICOKMM 3HauE€HHEM
OTHOLIEHUS OPOYHOCTH K  IUIOTHOCTH, YykKazaHHbiXx B [IOSCHUTEJIBHOM
3AMEYAHHWW « Hactosmemy pasgeny. CoeawHEHHE IIMIIMHAPOB MEXIy co0o0it
OCYILECTBIISIETCS NPU TMOMOIIM TUOKHX CHIB(GOHOB MM KOJIEll, OMHCAHHBIX B YacTH
5.1.1.(c) umxe. CoOpaHHBII pPOTOP HMEET BHYTPEHHIOIO(HE) MEPEeropoaKy(u) Hu
KOHIICBBIC Y3JIbl, onucaHHbie B vacTsax 5.1.1.(d) u (e) mHmwke. OnmHako mosHas cOOpka
MOJKeT OBITh MTOCTaBJIeHA 3aKa3YMKY B YACTUYHO COOPAHHOM BHUJIE.

b) Potopubie TpyOBI

CrennanbHO TIpefHAa3HAUYEHHbIE WM TOATOTOBJICHHBIE TOHKOCTEHHBIE IWIIMHIPHI C
tonmuHoi crenku 12 mm (0,5 mroiimMa) umu MeHee, nuamerpoMm ot 75 mm (3 mroiitma) a0
400 mm (16 mr0MOB), M3TOTOBJICHHBIC W3 OJHOTO WJIM 0OJiee MaTepHalioB, MMEIOIIMX
BBHICOKOE€  3HAUEHHWE OTHONICHWS TPOYHOCTH K  TUIOTHOCTH, YKa3aHHBIX B
ITOACHUTEJIbBHOM 3AMEYAHWMMU k HacTosmeMy pa3nemy.

c) Komnpua nnmm cunbdonst

KoMmnoHeHTHI, crnenuanbHO NpeAHa3HAuYCHHbIE WM MOATOTOBJICHHBIE [UIS CO3JaHMSA
MECTHOH OMOpBl ML POTOPHOW TpPyOBl WIM COCOUHEHUsS psifa POTOPHBIX TpyO.
Cunb¢poHBI TMPencTaBIAIOT cOo00M KOPOTKME LMIMHIAPBHI C TOJIIMHOM CTEHKH 3 MM
(0,12 mroiima) mwim menee, nuamerpom OoT 75 mm (3 mroiima) mo 400 mm (16 mroiiMoB),
UMEIOLIMX OAWH To(Qp M W3rOTOBJIEHHBIE U3 OZHOIO U3 MAaTE€PHAIOB, UMEIOIIUX BBICOKOE
3HAQUEHHE OTHOUICHUS MPOYHOCTU K IUIOTHOCTH, ykazaHHbIX B IIOSACHUTEJIBHOM
3AMEYAHUMU k Hacrosiemy pasaeny.

d) [eperoponku

KommonenTsl B ¢opMe aucka amamerpoMm oT 75 MM a0 400 mm (oT 3 mo 16 aroiimoB),
CIEIHUATBHO MPEIHA3HAYCHHBIC MJIH TOJTrOTOBJICHHBIC /Il YCTAHOBKH BHYTPH POTOPHOM
TpyOBl TEHTpU(YTH C TEeNbl0 H30JIMPOBATh BBIMYCKHYIO KaMmepy OT TJIaBHOH
pa3fgenuTeNsHOM KaMephl U B HEKOTOPBIX CIydasX Ui YIyqiieHus mupKysauu raza UF6
BHYTPH TJIABHOW Pa3IeIUTENBHON KaMepbl POTOPHON TPYOBbl U U3TOTOBJIICHHBIE M3 OJTHOTO
U3 MaTepuajoB, UMECIONIMX BHICOKOC 3HAYCHUE OTHOIICHHUS MPOYHOCTU K ILIOTHOCTH,
ykazauaHbix B [IOSICHUTEJIbBHOM 3AMEUYAHUU k HacTosmieMy pa3zieiy.

e) BepxHue/HmKHIE KPBIIIKH

KowmmonenTsr B popme nucka muamerpom oT 75 mum (3 mroiima) mo 400 mm (16 mroitmoB),
CHELHANbHO IpeJHAa3HAaYCHHBIE WM MOATrOTOBJICHHBIE TaKUM 00pa3oM, 4TOOBI TOYHO
COOTBETCTBOBAaTh AMAMETPY KOHLIOB POTOPHOM TpyOBl M Onaromapsi STOMY yIepKHBaTh
UF6 BHyTpu ee. OTH KOMIIOHEHTBI HCHOJNB3YIOTCS IJIsi TOTO, YTOOBI MOIAEPKUBATD,
yAepKUBaTh HINW COAEp)KaThb B cebe KaK COCTaBHYIO 4YacTh OJJIEMEHTHI BEpPXHEro
MOJIINITHAKA (BEpXHSAS KpBIIIKA) WIM CIY)XHTh B KayecTBE HeCylled dacTH
BPALIAIONINXCS] 3JEMEHTOB JJICKTPOIBUIATENsI M O3JIEMEHTOB HIKHEIO IOJIIUITHUKA
(HMKHAS KpBILIKA), U W3TOTOBJSIIOTCA M3 OZHOTO M3 MaTEepHaioB, MMEIOLIMX BBICOKOE
3HAUYECHHUE OTHOUIEHWsS MPOYHOCTH K MIIOTHOCTH, ykazaHHbIX B I[IOSACHUTEJIBHOM
3AMEYAHUMU k nacrosiemMy pasnemny.
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[NOACHUTEJIBHOE 3AMEYAHUE
Jnis Bpamaomuxcs KOMIIOHEHTOB LHEHTPU(YT HCIOIb3YIOTCS CICIYOLIE MaTepPHUab:

a)  MapTCHCHTHOCTApEIOIIVe CTAIH, MIMEIONIHE MAaKCUMAIBHBII MpeaeT MPOYHOCTH Ha
pactsokenue 2,05 x 10° H/m? (300 000 GyHT/KB. mioiiM) 1imm Goiee;

b)  adfOMUHMEBBIE CIUIABBI, HMMEIOIIME MAaKCUMAaIbHBI Mpenes INPOYHOCTH Ha
9 2 .
pactsokenue 0,46 x 10 H/m™ (67 000 dbyHT/KB. qioiim) uinu Ooee;

c) BOJIOKHHUCTBIC (HUTENONOOHBIE) MaTepualibl, MPUTOAHBIC VIS HCIONb30BaHHS B
KOMITO3UTHBIX CTPYKTYpax M MMEIOIINE 3HAYEHHs YICIBHOTO MOAYNS YHPYTOCTH
12,3x 10° M mmm 6Gonee M MaKCHMANBLHOTO YAENbHOTO Ipefeia MPOYHOCTH HA
pacrskenne 0,3 x 10° M wmm Gonee ("'yaeabHBI MOIYIb YIPYTOCTH" - 3TO MOYIIb
FOnra B H/M’, neneHHbIi Ha yaenbHEl Bec B H/M; "MakcHMANbHbIH yenbHBIT
Ipezen NPOYHOCTU Ha PACTSDKEHHE' — 3TO MAaKCHUMAaJIbHBIM MPees MPOYHOCTU Ha
pacTsbkeHue B H/MZ, JIeIEHHBIN Ha YACTbHBIN BEC B H/M3).

CraTHyecKHe KOMIIOHEHTHI
a) IloAImMMOHUKHY ¢ MAarHUTHOM MOJABECKOM

CrenuanbHO TpEAHA3HAYCHHBIE WM IIOATOTOBJICHHBIC IOANIMITHUKOBBIC — Y3IIBI,
COCTOSIIIME W3 KOJBIIEBOIO MarHWTa, IMOJBEIIEHHOTO B 000iiMe, coaeprkaiieit
nemmnupylomym cpexy. OO6oiima wmirotoBisercs u3 croiikoro k UFg martepmana
(cm. [IOSACHUTEJIBHOE 3AMEYAHME k pasgemy 5.2.). Maraur coenuHsieTcsl C
MOJFOCHBIM HAKOHEYHWKOM WIIM BTOPBIM MAarHUTOM, YCTAHOBIIEHHBIM Ha BEpXHEH
KpBIIIKE, OMHUCaHHOW B pasnene 5.1.1.¢). MarHur MoxkeT uMeTh (OpMY KOibLa C
COOTHOIICHWEM MEXJY BHEIIHUM W BHYTPEHHUM JHaMETpaMH, MEHBIIUM WU
paBubM 1,6:1. Marautr MoXeT uMeTh (opMy, O00€CIECUMBAIOINYI0 HAYAIbHYIO
nporumaeMocts 0,15 'e/m (120 000 eqpammm CI'C) wimm Goitee, WM OCTaTOYHYIO
HaMarHU4eHHOCTb 98,5% wimu Oonee, WM MpOU3BeNEHUE WHAYKINHA Ha MaKCHMAaIbHYIO
HanpskeHHocTh mons Gomee 80 k/Lk/M® (107 T'e.D).  Kpome OOBIYHBIX CBOHCTB
Marepuaia, HeoOXOANMBIM NPENBAPUTENBHBIM YCIOBHEM SIBISIETCS OrpaHHMYCHUE OYEHBb
Manbivu gonyckamu (Menee 0,1 mm wnn 0,004 nroiima), OTKIIOHEHHSI MarHUTHBIX OCel OT
reOMEeTPHUYECKHX OCeH M obecrieueHre 0co00i TOMOTEHHOCTH MaTepraia MarHuTa.

b) [MomgmmmauK W/ gemMmdepst

CrienuanbHO TpeHA3HAUCHHBIC WM MOATOTOBICHHBIC MOIIUITHAKY, COJACPIKAIINE y3el
OCB/yMJIOTHUTENFHOE KOJBIIO, CMOHTHUPOBAHHBIA Ha aemmdepe. Ocbh  00BIUHO
npeAcTaBiIsIeT cOOOH Bal U3 3aKaICHHON CTallll C OJHUM KOHIIOM B (popMe modycdepsl, u
CO CpeIICTBaMM TIOJICOEMHEHNsI K HUXHEW KpBIIIKe, onmucaHHOW B pazzgene 5.1.1. e), Ha
IpyroMm. Bamn, ogHako, MOXET OBITh COSAMHEH C THIPOIWHAMUYCCKUM MOAIIATHUKOM.
Komeito wmmeer dopmy Tabmerkun ¢ monychepudeckuM yriayOJaeHHeM Ha OXHOU
MOBEPXHOCTH. DTH KOMITOHEHTHI YaCTO MOCTABISAIOTCS OTJACIBHO OT Aemrdepa.

c) MosekynsapHbIe HaCOChI

CrenMaibHO TpeAHA3HAYEHHBIE WM MOJATOTOBJICHHBIC LWJIMHIAPHI C BHITOYCHHBIMH HIIN
BBIJJABJICHHBIMH BHYTPH CIIUPaJIbHBIMA KaHaBKAMH W C BBICBEPJCHHBIMH BHYTpPU
OTBEPCTUSIMH. THIIOBBIMHU pazMepaMH SIBISIOTCS CICAYIONINe: BHYTPEHHUH TUAMETp OT
75 mm (3 mroiima) mo 400 mm (16 mrotimoB), TommuHa cteHkH 10 MM (0,4 mroiima) wmm
Oonee, C IUIMHOW, paBHOW aumameTpy wWiu Oonbine.  KaHaBkM OOBIYHO HMMEIOT
MPSIMOYTOJILHOE TIoTIepedHoe cedeHue u riryouny 2 mum (0,08 aroitma) mim Gosee.
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d)  Craropsl aBurareneit

CrnenmanbHO TpeaHa3HAYCHHBIC WIIH MOATOTOBIEHHBIC CTATOPHI KOJBIIEBON (hOPMEI IS
BBICOKOCKOPOCTHBIX MHOTO(a3HBIX TUCTEPE3UCHBIX (mnu PEaKTUBHBIX )
3JIEKTPOJIBUATATENIEH MEPEMEHHOTO TOKa JUII CHHXPOHHOUW pabOTHI B yCIOBHSIX BaKyyMa B
nuanazoHe 4yactoT 600-2000 I'm u B mmamasone momHoctedt 50-1000 BA. Craropsl
COCTOST M3 MHOTO(Da3HBIX OOMOTOK Ha MHOTOCIIOHOM JKEIIE3HOM CEepJIeUHUKE C HU3KHUMHU
MOTEPSIMU, COCTABJICHHOM U3 TOHKHX IUIACTHH, 00BIYHO TOonmuHou 2,0 MM (0,08 mroiima)
WM MEHee.

e) Koprmyca/npueMHUKH EHTPpUDYTH

KoMmoHeHTsI, crienuansHo MpeIHa3HaYeHHbIe WITH TOJATOTOBICHHBIE IS Pa3MEleHHs B
HUX COOPKH POTOPHOH TpyOBI Tra3oBod IEeHTpUPYrH. KopIiyc cOCTOMT W3 KECTKOTOo
MWIMHApPA ¢ TommuHOW creHku 70 30 MM (1,2 mroiima) ¢ Mpenu3uoHHO 00paboTaHHBIMU
KOHI[AMH JUISI YCTAHOBKU TOJIIAITHUKOB M C OJHUM MM HECKOJIbKUMU (PIIaHIIAMH IS
MoHTaxa. OOpaboTaHHbIE KOHIIBI MapayuIeTbHBI JIPYr APYTy M MEPIEeHAUKYIISPHEI
MPOIOJIBHOM ocu muinuHApa B npeaenax 0,05 rpagyca wiu meree. Kopmyc MOXKeT Takxke
MIPEICTABIIATH COO0I KOHCTPYKITHIO SYEHCTOTO THIA JJIS Pa3MEIIeHUsI B HeM HECKOJIBKUX
poropHbIX TpyO. Kopryca n3roraBnuBaroTcs u3 marepuanos, kopposuecToikux k UFs,
WM 3alUIIAIOTCS TIOKPBITHEM U3 TAKHX MaTePHAaJIOB.

f) JloBymikmu

CrenmanbHO MpeaHa3HAUYE€HHBIE WM MOATOTOBJIEHHBIE TPYOKM BHYTPEHHHUM IHAMETPOM
1o 12 mm (0,5 mroiima) mist u3Bieuenus raza UFg u3 potopHoil TpyObI o MeToay TpyOKu
ITuto (T.e. ¢ OTBEpCTHEM, HAIIpaBICHHBIM Ha KPYTOBOH IOTOK Ta3a B POTOPHOM TpyOe, K
MpUMEpY, TMOCPEACTBOM HM3TH0a KOHIA PaJUalbHO PACIONOXKEHHOH TPYOKH), KOTOpPHIE
MOJKHO TPUKPENUTH K LEHTPaIbHON CUCTEME H3BJICUeHUs Ta3a. TpyOKH M3rOTOBICHBI U3
MaTtepuanoB, KopposuecTokux Kk UFe, wuaum 3amumiaroTcss MOKPBITHEM M3 TaKHX
MaTepHalIoB.

CnenuanbHO NpefHA3HAYEHHbIE WU IOATOTOBJICHHbIC BCIIOMOraTeJbHbIe CHCTEMbI,
o0opynoBaHHe M KOMIIOHEHTBI /Jsl HCIOJb30BAHUSI HAa Tra30LeHTPUYKHOI
YCTaHOBKe 110 000raleHnIo

BBOJAHOE 3AMEYAHUE

Bcmomoratenbable  cUCTeMBI, 00OpyIOBaHHE W KOMIIOHEHTHI Ta30LeHTPHYKHOU
YCTaHOBKM MO OOOTAIEHHUIO MPEACTABISAIOT COOOW CHUCTEMBI YCTaHOBKH, HEOOXOIMMBIE
st nogaun UFg B ieHTpu(yTH, VIS CBA3M OTAETBHBIX HEHTPU(DYT MEKAY COOO0H ¢ LeNbio
00pa3zoBaHUs KacKazoB (WM CTYTICHEH), 9TOOBI JOCTHYh 00JIee BHICOKOTO 00OTamIeHNs 1
u3Bieub "mpoaykt" u "xBoctel" UFs w3 unentpudyr, a Takxke 00OpyIOBaHHE,
HEoOXoauMoe ISl IPUBEICHHS B ICHCTBHE HEHTPUGYT WK AJIS YIPaBICHHUs yCTaHOBKOI.

O6b1uHO UF¢ ncnapsieTcs M3 TBEpABIX BEIIECTB, MOMEIICHHBIX BHYTPH MOJOIPEBAaCMBbIX
aBTOKJIABOB, W TIIOIaeTCsi B Ta3000pa3HON (opMe K LeHTpUdyraMm uepe3 CHCTEMY
KOJUIEKTOPHBIX TpyOorpoBoaoB kackana. "[Ipomykt" u "xBocTel" UF¢, mocTymaromue u3
HeHTpu(yr B BUAE Ta3000pa3HbIX IIOTOKOB, TAaKXKe IPOXOIOIT Uepe3 CHCTEMY
KOJUIEKTOPHBIX TPYOONPOBOAOB Kackala K XOJIOTHBIM JIOBYLIKaM (padoTaromuM Hpu
temmeparype okoso 203 K (-70°C)), riae OHH KOHICHCHPYIOTCS M 3aTE€M MOMEIIAOTCS B
COOTBETCTBYIOLINE KOHTEWHEPHl [UId TPAHCIOPTHPOBKH WIM XpaHEeHHsa. Tak Kak
YCTaHOBKA IO OOOTAlICeHUI0 COCTOMT W3 MHOTHX THICSY LEHTPU(]YT, COOpaHHBIX B
KacKaJpl, CO3/al0TCS MHOTOKHMJIOMETPOBBIE KOJUIEKTOPHBIE TPYOONpPOBOJBI KAaCKaJlOB C
TBICS'YaMU CBapHBIX IIBOB, IPUYEM CXEMa OCHOBHOH 4acTH MX COSAMHEHHUH MHOTOKPATHO
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nostopsiercsi. OOopyaoBaHHE, KOMIOHEHTHI U CUCTEMBI TPYOOIIPOBOIOB U3TOTOBIISIOTCS
¢ cOOJII0/IeHNEeM BBICOKHX TpeOOBaHU K BaKyyM-TUIOTHOCTH U YHCTOTE 0OPabOTKH.

CucreMbl ojgavyu/cucTeMbl 0TBoAA ''mpoaykTa" u "xBoCcTOB"

Cneunaano MMPEAHA3HAYCHHBIC HWJIM IMOATOTOBJICHHBIC TEXHOJOTUYECKHUE CHUCTEMBI,
BKIIIOYAIOMIMUeE:

MUTAIOIINE aBTOKJIABHI (MM CTaHIMH), UcTIonb3yemMble ais nogaun UFg B kackampt
neHTpudyr npu gasienun a0 100 x[la (15 ¢yHT/KB.q101M) ¥ TipU cKopocTH 1 Kr/4
i 0oJee;

JecyOonMMaTopsl (MJIM XOJIOAHBIC JIOBYIIKH), UCIOJb3yeMble i BhiBeneHUs UFg
n3 kackagoB mpu paiaeHun mo 3 klla (0,5 dyat/kB.moiiMm).  JlecyOmmMaTopsl
criocoOubl oxnakaarkes 10 203 K (-70°C) u HarpeBatbes 10 343 K (70°C);

CTaHIMK "mponykTa" W "XBOCTOB", McHoib3dyemble ans nepememeHuss UFq B
KOHTENHEPBHL.

Ora ycTaHOBKa, 00OpyIOBaHHME M TPYOOIPOBOABI IOJHOCTBIO H3TOTABIMBAIOTCS U3
croiikux K UFg wMarepuanoB  WiIM  3al[UMIIAIOTCS  TOKPBITUEM U3  HHX
(cm. TIOSICHUTEJIBHOE 3AMEUYAHUE x manHoMy paszueiny) ¢ COOIOICHHEM BBICOKHX
TpeOOBaHMIA K BAKYyM-IDIOTHOCTH M YUCTOTE 00pabOTKH.

MamuHHbIe CHCTEMBI KOJLUIEKTOPHBIX TPYOONPOBO/I0B

CrenmanbHO TpefHA3HAUCHHbIE WM TOATOTOBICHHBIE CHUCTEMBI TPYOONpPOBOAOB U
KoJutekTopoB it ynepxkanusi UFg BHyTpH NEHTpHUQYKHBIX KackaloB. JTa CETh
TPyOOIIPOBOZOB OOBIYHO MPEICTABIAET COOOW cHCTEMY C "TpPOHHBIM" KOJIEKTOPOM, U
Kaxasi HeHTpu(dyra coequHeHa ¢ KaXIbIM U3 KOJUIEKTOpoB. ClenoBaTenbHO, cXxema
OCHOBHOW 4YacTM HX COEIWHEHHMsS MHOTOKpaTHO moBTopsercd.  OHa MOJHOCTBHIO
m3rotaBnuBaercss u3 croihkux kK UFg wMatepuanoB (cm. IIOSACHUTEJIBHOE
3AMEYAHUE k HacTosiieMy pa3zaeiy) ¢ COOM0AEHNEM BEICOKUX TPEOOBaHUH K BaKyyM-
IJIOTHOCTH M YUCTOTE 00pabOTKH.

Macc-cniekTpoMeTpbl/ucTOYHUKH HOHOB A1 UF

CrnenuanbHO TIpeAHa3HAYCHHBIC WIIM TIOJATOTOBJICHHBIC MAarHUTHBIC WM KBaApPYIOJBHEIC
MacC-CIIEKTPOMETPHI, CIIOCOOHBIE TIPOU3BOIUTE MPSAMOM 0TOOP MPOO MMOgaBaeMOil Macchl,
"mpoaykra" wim "XBOcTOB" m3 Ta30BbIX MOTOKOB UF¢ m obnamaromue moHbEIM HaOOpOM
CIEIYIOIIUX XapaKTePUCTHK:

1. yAenpHas pa3pelaroniasi CliocoOHOCTh 1Mo Macce cBhitie 320;

2. coacpiKaT MCTOYHUKHM HOHOB, HU3IOTOBJICHHBIC K3 HHUXpOMAa HJIW MOHCIIA WK
3aIMUIICHHBIC ITOKPBITUEM W3 HUX, WJIN HUKCIUPOBAHHBIC,

3. COACPIKAT NOHU3ALIMOHHBIC UICTOUYHUKHU C 60M6ap£[HpOBKOI>i QJICKTPOHAMU

4. COJICPKAT KOJUICKTOPHYIO CUCTEMY, TIPUTOTHYIO JJIsl H30TOMHOTO aHAJIN3a.
IIpeoGpa3oBaTen 4acTOThI

[IpeoOpazoBaTenu dYacTOTHl (Takke€ W3BECTHBIE KaK KOHBEPTOPHI WM HHBEPTOPHI),
CIiexaJIbHO npeaAHa3HAUYCHHBIC HIIn IOATrOTOBJICHHBIC JJIsL IIUTaHUusA CTaToOpoOB
JIBUTATEJICH, OMNpeAcIeHHBIX B moAanmyHkTe 5.1.2.d), wnmm dYacth, KOMIIOHEHTHI U
MOJICOOPKM  TakWX MpeoOpa3zoBaTeNell 4YacTOThl, OOJAJaoIUe IOJHBIM HabopoM
CIIEYFOIINX XapaKTePUCTHUK:

1. MHOro¢a3HbIi BeIX0 B 1uamnazone ot 600 go 2000 ['m;

2. BBICOKAsI CTAOMIILHOCTH (co cTabunmuzanueit yacTothl yume 0,1%);
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3. HU3KHE HeMMHEHHbIe ncKaxkeHus (MeHee 2%);
4. ko3 duimeHt moneznoro aercTus cebitre 80%.

[HOACHUTEJIBHOE 3AMEYAHUE

IlepeuncnenHoe Bblmie 00OpYNOBaHHE BCTYHNA€T B HEMOCPEACTBEHHBIM KOHTaKT C
TexHonornyeckuM razom UFs uiam HemocpencTBeHHO yIpaBisieT paboToil neHtpudyr u
MPOXOKACHUEM T'a3a OT HEHTPUGYTH K HeHTpU(yTe 1 U3 KacKaaa B KacKal.

Kopposuecroiikue k UFg Marepuanbl BKIIOYAIOT HEPXKABCIOUIYI0 CTallb, AJTIOMHHUH,
AJTIOMUHUEBBIE CIUIaBbl, HUKEIh WIH CIIaBhI, coaepxkarire 60% u 6oee HUKENS.

ChnenuaibHO NpeJHA3HAYEHHbIe MJIM MOATOTOBJICHHbIE COOPKH M KOMIIOHEHTHI 115
UCIO0JIb30BaHUs IpU razoaug¢y3uoHHOM 000raleHnu

BBOJHOE 3AMEYAHUE

[pu razomuddy3zuoHHOM  MeTole  paslelieHHs  HW30TONOB  ypaHa  OCHOBHOWM
TEXHOJIOTHYECKON COOpPKOH SBIISIETCS CIEIHMATIbHBIA TOPUCTBIA Ta301u(pdy3HOHHBIH
Oapbep, TEIUIOOOMEHHHMK JUIS OXJIKICHUS Ta3a (KOTOpBI HarpeBaeTcs B IIpOIecce
CKaTWs), YIUIOTHUTENbHBIE KIAMaHbl W  PETYIUPYIONIME KJIamaHbl, a TaKxke
TpyOOIIPOBOKI. [lockonbky B TazoaudPy3wMOHHONW TEXHOJOTHH HCIIOJNB3YeTCs
mectudropucteiii ypan (UFg), Bce obOopymoBanue, TpyOONpOBOABI U TOBEPXHOCTH
U3MEPUTETbHBIX MPUOOPOB (KOTOpBIE BCTYMAlOT B KOHTAaKT C Ta30M) JOJDKHBI
H3roTaBJIMBATBCA M3 MATCPUAIOB, COXPaHAIOIINX CTaOMIILHOCTH IIpU KOHTAKTC C UF6
Tl'azoguddy3noHHas yCTaHOBKA COCTOUT M3 Psa TaKMX COOPOK, TaK UTO MX KOJIHMIECTBO
MOJKET OBITh BYKHBIM TIOKa3aTelIeM KOHEYHOTO TpeHa3HAUSHHS.

TI'azonug dy3nonnsie 0apbepsbl

a) CrienmanbeHo TpeAHAa3HAuU€HHbIE WM IOATOTOBIEHHBIE TOHKHE, IIOPHUCTHIE
dusTpel ¢ pasmepom mop 100-1000-A (anrctpem), Tomumuoin 5 MM (0,2 mroiima) umm
MeHbllle, a g TpyOuaTeix Qopm muamerpom 25 MM (1 groiiM) WM MEHbIIE,
W3rOTOBJIEHHBIE U3 METAJUIMYECKHUX, IIOJIMMEPHBIX HIM KEPaMUYECKHUX MaTepHaloB,
kopposuectoiikux k UFg, n

b) CHeNHMaIbHO TOATOTOBICHHBIE COCAMHEHHS WM TOPOIIKH I HW3TOTOBICHHS
Takux (GWIBTPOB. Takue COeAWHEHHUS ¥ TOPOIIKH BKIFOYAIOT HUKENh WM CILIABBI,
conepxkariue 60% wim OoJiee HUKENS, OKCUJ alFOMUHUS WK cTolikue K UF¢ OIHOCThIO
(GTOpUpOBaHHBIE YIIIEBOAOPOIAHBIC MOIMMEPHI ¢ YUCTOTON 99,9% wnu Gosee, pasmepom
yactuil MeHee 10 MKM M BBICOKOW OJHOPOAHOCTBIO YACTHUI[ MO KPYMHOCTH, KOTOPHIE
CIEIUAIFHO MOITOTOBIIEHBI AJIs1 U3rOTOBIIEHUS ra3oaudpy3noHHBIX OapbepoB.

Kameps1 nugdysopos

CrieruanibHO TpPEeIHA3HAYCHHBIC WM TOJTOTOBJICHHBIE TE€PMETHUYHBIC WIMHIPUYCCKHUC
cocynsl nuamerpom 6osee 300 mm (12 mroiimoB) u muHOU 6ostee 900 MM (35 mr0KiMOB),
WU OPSIMOYTOJIBHBIE COCYJBl CPABHUMBIX Pa3MEpOB, UMEIOLIME OJUH BIIYCKHOM U JBa
BBIITYCKHBIX MaTpyOKa, AWaMeTp KaKIOro W3 KOTOPBIX Ooyee 50 MM (2 mroitma), mis
MOMEIIeHNsI B HUX Ta3oAudy3uoHHBIX 0aphepoB, u3roroBieHHble n3 cToikux kK UFg
MaTepHasIoB WU 3alUIIEHHbIC TOKPHITHEM U3 HUX, U MPEIHA3HAYCHHBIC ISl YCTAHOBKH B
TOPU30HTAIIBHOM HJIU BEPTUKAIBHOM ITOJI0KCHUH.

Komnpeccopsl ¥ ra3onyBKH

CrnenmansHO TpegHa3HAYCHHBIC WM TOATOTOBJICHHBIC OCEBBIE, IICHTPOOEIKHBIC WU
00BEMHBIC KOMIIPECCOPHI, WIIH Ta30AyBKH C MPOU3BOIUTEIHLHOCTHIO Ha BCOCE 1 M /Mun
i Oonee UFg u ¢ maBmeHmeM Ha BbIXOZAe N0 Heckombkux coteH klla (100 ¢yHT/KB.
JIIONM), TIpeHa3HAa4YeHHBIE Ui JOJNTOBpPeMeHHoW »skcruryaraun B cpene UFg ¢
AJIEKTPOJIBUTATEIIEM COOTBETCTBYIOIIECH MOIIMHOCTA MM 0€3 HEero, a TaKkKe OTACIbHbBIC
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5.3.4.

5.3.5.

5.4.

COOpKHM TakuWX KOMIIPECCOPOB M Ta30[yBOK. OTH KOMIPECCOPHI U Ta30JyBKH UMCIOT
nepenana gaienus ot 2:1 mo 6:1 u usroraBnmmuBaioTcs u3 croiikux k UFs Matepuanos wim
TTOKPBIBAIOTCS UMHU.

YnioTHeHHsI BPAIIAIOIINXCSH BAJIOB

CHCHI/IaJII)HO Mpe€aAHa3HAYCHHBIC WM TIOATOTOBJICHHBIC BaKyyYMHBIC YIUIOTHCHUA,
YCTAHOBJICHHBIC Ha CTOPOHE IIOJa4YM M Ha CTOPOHE BbBIXOJa JId YIUIOTHCHHUA Balia,
COCAUHAOMICTO POTOP KOMIIpECCOpa WM Ta304YBKHU C NPHUBOAHBIM ABUTATCIIEM, C TCM
4TO00BI 00ECIIEYUTH HAACKHYIO I'CPpMETU3AINI0, IIPCAOTBPALIAONIYH0 HATCKAHNEC BO3AyXa
BO BHYTPEHHIOIO KaMepy KOMIIpeccopa WU ra304yBKH, KoTopas HanonaHeHa UFq. Taxue
YIUIOTHEHUSI OOBIYHO MPOEKTHPYIOTCS Ha CKOPOCTh HaTeKaHus OyQepHOro raza MeHee
1000 cM’/muH (60 mroiiv’/MuR).

Tem1000MeHHUKH 119 oxJa:xkaenns UFg

CrienmanbHO TpeAHa3HauYEHHBIE WIN MTOATOTOBJIEHHBIE TEIUIO0OOMEHHHUKH, U3TOTOBJICHHBIE
u3 croiikux kK UF¢ mMarepuanoB WM MOKPBITHIE UMH (32 HMCKIIOUCHUEM HepyKaBeIOIeH
CTalli), WIA MeNbl0, WM JIOOBIM COYETaHWEM STHUX METAJUIOB M PAaCCUNTAHHBIE Ha
CKOPOCTh U3MEHEHHsI AaBIICHUs, onpeaenstomniero yreuky, menee 10 [1a (0,0015 dhyHT/KB.
JoiiM) B yac nipu nepenaje nasiaeaus 100 klla (15 ¢pyHT/KB. qioiim).

CrnenuajibHO NpeJHA3HAYEeHHbIe WM MOATr0TOBJIEeHHbIE BCIOMOTaTe/IbHbIe CHCTEMbI,
0o0opy1oBaHMe ¥ KOMIIOHEHTHI /JIsl MCHOJb30BAaHUA mnpu ra3oauddy3noHHOM
o0oramennu

BBOJHOE 3AMEYAHUE

BcnomorarenbHbie CUCTEMBbI, 000pPYIOBAaHHE M KOMIIOHEHTHI i Tra301u¢(y3uOHHBIX
YCTaHOBOK TI0 OOOTAICHHUIO MPEACTABJISIOT COOOH CHUCTEMBbI YCTAaHOBKH, HEOOXOIUMbIC
st mogaun UFg B razomnddy3nonnyo cOOpKy, IS CBSA3H OTACIBHBIX COOPOK MEXITY
co0o0if 1 00pa3oBaHHsS KacKaJoB (WM CTYIEHEH) C IENbI0 MOCTEIIEHHOTO TOCTHKEHHS
Ooinee BBICOKOTO oO0orameHuss W usBinedeHus 'mpoaykra" u  "xBoctoB" UFs wu3
UG (Gy3UOHHBIX  KaCKaoB. BBumy  BBICOKOWHEPIMOHHBIX  XapaKTEPUCTHK
TuQQy3UOHHBIX KackagoB J000e MpephlBaHHE MX PabOThl, OCOOCHHO WX OCTaHOBKA,
NPUBOMAT K CEpPhE3HBIM TocheAcTBusM.  CrnemoBarenpHO, Ha Tazoaudy3moHHOMN
YCTaHOBKE Ba)KHOE 3HAYEHHE MMEIOT CTPOTO€ M TOCTOSTHHOE MOJAepKaHHe BaKkyyMa BO
BCEX TEXHOJOTHYECKHX CHCTEMax, aBTOMAaTHYeCKas 3allliTa OT aBapud W TOYHOE
aBTOMAaTHYECKOE PETyJMPOBaHUE IOTOKAa raza. Bce 3TO MPUBOAUT K HEOOXOIAMMOCTH
OCHAIIICHUS YCTAaHOBKH OOJIBIIMM  KOJIIMYECTBOM  CHCIHAIbHBIX  H3MEPUTEIBHEIX,
PETYIHPYIOIIUX U YIIPABJISIOMIUX CUCTEM.

Oo6b1uHO UF6 ncnapsiercss U3 LWIMHAPOB, TOMELIEHHBIX BHYTPHU aBTOKJIABOB, M MOJACTCS
B ra3oo0pa3Hoii (¢GopMe K BXOAHBIM TOYKaM 4Yepe3 CUCTEMY KOJUIEKTOPHBIX
TpybompoBonoB kackama. "lIpomykt" m "xBocThl" UFg, mocTymaromme U3 BBEIXOTHBIX
TOYEK B BHUAE Ta3000pa3HBIX TIOTOKOB, MPOXOMAT HYepe3 CHCTEMY KOJUIEKTOPHBIX
TpyOOIIPOBOIOB Kackaga JHOO K XOJOAHBIM JIOBYIIKAaM, JHOO K KOMIIPECCOPHBIM
CTaHIUAM, TrAe Ta3000pasHeiii mToToKk UFg cxmkaercs u 3areM MoMmemiaeTcs B
COOTBETCTBYIOIIME KOHTEHHEPHI IUIA TPAHCIOPTUPOBKH WM XpaHeHus. [loCKOIbKY
razoguddy3nonHass ycraHOBKa IO OOOTalICEHUIO KMeEeT OONbIIOEe KOJIWYECTBO
razoauddy3noHHBIX COOPOK, COOpPaHHBIX B KaCKaibl, CO3JAIOTCS MHOTOKHIOMETPOBEIC
KOJJIEKTOPHBIE TPyOOTPOBOIBI KAaCcKaIOB C THICSYaMH CBapHBIX IIBOB, MPHYEM CXeMa
OCHOBHOW 4YacTH WX COEIMHEHHWH MHOTOKPAaTHO IIOBTOPSIETCS. O6opynoBanue,
KOMIIOHEHTHl M CHCTEMBI TPYOOIIPOBOJIOB H3TOTOBISIOTCS C COONIOACHUEM BBICOKHUX
TpeOOBaHMI K BaKyyM-IUIOTHOCTH M YHCTOTE 00pabOTKH.
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5.4.1.

5.4.2.

5.4.3.

5.4.4.

5.4.5.

Cucrembl noaaym/cucTeMsl 0TBoAA "'mpoaykra' u "xBocToB"

CHCHI/IaHBHO MNpEAHA3HAUYCHHBIC WM TMOATOTOBJICHHBLIC TEXHOJIOTUYCCKHUC CUCTCMBI,
criocoOHble padoTars npu nasieHnn 300 [1a (45 QyHT/KB. ArOWM) MM MEHEe, BKITIOYAs:

NHUTAIONINE AaBTOKJIABBI (WJIM CHCTEMBI), Hcmoib3yemble g nomaun UFs B
razoauddy3uoHHbIE KacKapl;

necyOauMaTophl (MM XOJIOJHBIE JIOBYIIKH), UCTIONB3yeMble s BeiBeneHus: UFg
n3 razoaudHy3nOHHBIX KacKaIoB;

CTaHIIUKU OXMXKCHUSA, T'IC UF6 B ra3006pa3H0171 (bopMe N3 KaCKaga CXXHUMACTCA U
OXJIAXKAACTCA 10 KUJIKOI'O COCTOSAHUA,

cTanuy "mpomxykra" WM "XBOCTOB", HWcmonb3yemble mia nepememenus UFg B
KOHTEUHEPBHL.

CucteMbl KOJUIEKTOPHBIX TPYOGONIPOBOAOB

CrenuanbHO TpeJHA3HAYCHHBIC WU IOATOTOBJICHHBIC CHCTEMBI TPYOONPOBOJOB U
cHCTeMBbI KOJIeKTOpoB st yaepxkanus UFq BHyTpH razonuddy3noHHbIX KackagoB. JTa
CETh TPyOOIIPOBOIOB OOBITHO MPENCTABIISAET COOOM CUCTEMY C "IBOMHBIM" KOJJIEKTOPOM,
IJIe KaxJas ssueiika CoeIMHeHA C KaXIbIM U3 KOJUIEKTOPOB.

BakyyMHbI€e CHCTEMBI

a) CrienManbHO TpeAHA3HAYCHHBIC WIIM TIOJTOTOBICHHBIC KPYIHBIC BaKyyMHBIC
MarucTpaiy, BaKyyMHbIC KOJUICKTOPbI M BaKyyMHBIC HACOCHI MPOH3BOAUTEIBHOCTHIO
5 M /mun (175 dyr’/Mun) wn Gonee.

b) BakyyMmHBIE HACOCHI, CIICIIUAILHO TPEAHAa3HAUCHHBIC /IS pa0OThI B coaepKaliei
UFs atmocthepe u M3roTOBIEHHBIE W3 AMIOMUHUS, HUKENS WU CIUIaBOB, COJNEPIKAIINX
0ornee 60% HUKENS WA MOKPHITEIE UIMH. JTH HACOCHI MOTYT OBITh WJIM POTAIIIOHHBIMH,
WA TIOPIIHEBBEIMH, MOTYT UMETh BBITECHSIOIINE U (PTOPUCTOYTIEPOAHBIE YIUIOTHEHNUS, a
TaK)Ke B HUX MOTYT IPUCYTCTBOBATH CICIIMAILHBIC pa0OYHe KUIKOCTH.

CrnenuajbHble CTONOPHBbIE U Peryjaupylonue Kiananbl

CrnenmansHO TpETHA3HAYCHHBIC WM IOATOTOBJICHHBIC PYYHBIC WM aBTOMATHYCCKUE
CTOTIOPHBIC W PETYJMPYIONIHE KJIAMaHbl CHUIB(OHHOTO THIIA, M3TOTOBJICHHBIC U3 CTOHKHX
k UF¢ matepuanos, muamerpom ot 40 1o 1500 mm (1,5 1o 59 nroitMoB) i1 yCTaHOBKU B
OCHOBHBIX U BCIIOMOTATENBHBIX CHCTeMaX ra30au((y3nOHHBIX YCTaHOBOK IIO
00OoraIeHuro.

Macc-cniekTpoMeTpbl/ucTOYHUKH HOHOB 111 UF

CrenuanbHO TIpeIHA3HAUYCHHBIE WIIM MOATOTOBJICHHBIC MAarHUTHBIC WM KBaJPYIIOIHHBIC
Macc-CIEKTPOMETPHI, CTIOCOOHBIE TPOU3BOANTH IMPSIMON OTOOP MPOoO IMogaBaEMOM MacCHhI,
"mpoaykrta" miau "XBocTOB" U3 ra3oBbIX MOoTOKOB UF m oOmagaromue noiaaeM Habopom
CIIEIYFOIINX XapaKTePUCTHK:

1. yIenbHasl pa3pelaromias CriocoOHOCTh o Macce cBbimie 320;

2. coacpiKaT HMCTOYHUKH HOHOB, HU3IOTOBJICHHBIC M3 HHUXpOMAa HJIW MOHCIIA WIN
3alIUIICHHBIC ITOKPBITUEM U3 HUX, UJIU HUKCIIMPOBAHHBIC,

3. CoJiepKaT NOHHU3AIMOHHBIE HICTOYHUKH ¢ O0MOApANPOBKOH AIIEKTPOHAMH;

4. COACPIKAT KOJUICKTOPHYIO CUCTEMY, IPUT'OAHYIO IJISI U30TOIIHOTO aHAJIN34a.
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5.5.

5.5.1.

[NOACHUTEJIBHOE 3AMEYAHUE

IlepeunciieHHOE BBINIE OOOPYIOBAaHUE BCTYMA€T B HEMOCPEACTBEHHBIH KOHTAKT C
texHosorndeckuM razoM UFg, mrb0 HEMmOCPEeICTBEHHO PETYIHPYET MOTOK B Mpeeinax
Kackajaa. Bce MOBEepXHOCTH, KOTOpbIE BCTYMAIOT B KOHTAKT C TEXHOJOTHYECKUM Ta3oM,
LEINKOM H3roTaBiIUBaOTCA U3 cTOMKNX K UF¢ MaTepuanoB Uiy MOKpeIBalOTCA UMHU. J71s
Hesneld  pasfenoB, OTHOCAMIMXCS K ra3onuddy3nOHHBIM YCTPOHCTBaM, MaTepHalbl,
Koppo3uectorikue kK UFg, BKIIOYAIOT HEPXKABEIOIIYIO CTallb, AJIIOMUHHM, allFOMUHUEBBIE
CIUIaBBI, OKCHJI ATFOMUHUS, HUKEJIb WIH CIUTaBBI, cofepkamntue 60% umu 6oiiee HUKENS, a
Takke croiikue Kk UFg momHOCThIO (hTOpHpOBaHHBIE YTIIEBOJAOPOAHbIE TOJIMMEDHI.

CnenuajabHO npeaHas’Ha4YC¢HHbIC WJIH NMOATOTOBJCHHbIEC CUCTEMbI, 060pyn03aHHe H
KOMITIOHEHTBI AJIl UCITOJIb30BAaHUSA HA YCTAHOBKAX a3POAHHAMHUYECCKOI0 odorameHust

BBOJAHOE 3AMEYAHUE

B nmpornieccax aspoarHaMudeckoro odoraiieHus: cMech razoobpasnoro UFg u sierkoro rasa
(BOIOPO/T UITH TENIH) C)KUMAETCS M 3aT€M TPOITYCKACTCS Yepe3 pasIeisIoNIine dIEMEHTEHI,
B KOTOPBIX H30TOITHOE pa3eICHUE 3aBEpPIIACTCS IOCPEICTBOM MOJYUYCHHS OOJBIINX
IIEHTPOOCSKHBIX CHJI TIO TEOMETPHH KPUBOJIMHEHHON CTEHKH. Y CIENIHO pa3paOdoTaHbI ABa
mporecca 3TOro THIMA: MPOIECC COILIOBOTO Pa3/IeieHHs W MPOIECC BUXPEBOH TPYyOKH.
Jis o0oux MpOIEeCCOB OCHOBHBIMH KOMITIOHEHTaAMH KacKaja pas3felieHHs SBISIOTCS
UWIMHAPUYECKHE KOpIyca, B KOTOPBIX pa3MEIICHBl CIEHUalIbHbIC pa3/IeIUTEeIbHBIC
3JIEMEHTHI (COTUIa WM BHXPEBBIC TPYOKH), Ta30BBIC KOMIIPECCOPHI U TEIIIO0OMEHHUKU
JUTSL yAaJeHUsT 00pa3yroIerocs Ipy CKaTuu Temia. s a3poIMHAMHUUECKUX YCTAaHOBOK
TpeOyeTcs meblil s TAKUX KacKaIoB, TaK YTO UX KOJMIECTBO MOXET CITY)KUTh BaXKHBIM
yKa3aTelleM KOHEYHOrO HCHOJb30BaHUA. [lOCKONBKY B a’poAMHaMHYECKOM Ipolecce
ucnonnp3yercs UFg,  ToOBepxHOCTH  BCero  00OpyZoBaHUS, TPyOONPOBOJOB |
U3MEPUTEIbHBIX TPUOOPOB (KOTOpPBIE BCTYHAalOT B KOHTAKT C Ta30M) JOJDKHEI
M3TOTaBIIUBAThCA U3 MAaTEPUATIOB, COXPAHSIOIINX YCTOMUMBOCTE IPU KOHTaKTe ¢ UFs.

[HOACHUTEJIBHOE 3AMEYAHUE

IlepedniciieHHBIE B HACTOSIIEM pa3zeiie 3JIEMEHTHl BCTYIAIOT B HEMOCPEICTBCHHBIN
KOHTakKT ¢ TexHolorudeckuM razoM UF¢ mibo HemocpenacTBEHHO PeryiupyloT IMOTOK B
mpejenax Kackaaa. Bce MmoBepXHOCTH, KOTOPBIE BCTYMAIOT B KOHTAKT C TEXHOJIOTHIECKIM
ra3oM, LEJIUKOM H3TrOoTaBiuBaioTca U3 cTodkux K UF¢ maTepuanoB, wiM 3amuIieHbI
MOKPBITUEM W3 TaKWX MarepuanoB. Jlms meneit pasgena, OTHOCSIIETOCS K dJIEMEHTaM
a’poIMHAMHUYECKOro oboraieHus, kopposuectorikue k UFs MaTepuaiibl, BKIIIOYAIOT MEIb,
HEP)KaBCIOIIYIO CTallb, AJIOMHHHH, AaJIOMHHHEBBIC CIUIABHI, HHUKEIh WJIH CIUIABHI,
comepkamme 60% wnmm Oonee Hukens, a Takke croiikue K UFg mMmomHOCTEIO
(hropupoBaHHBIE YTIIEBOAOPOIHBIE TIOJIUMEPHI.

Pa3znennrteabHble coniia

CHCHI/IaJ'H)HO NMpE€aAHAa3HAYCHHBIC WKW IOATOTOBJICHHBIC PAa3ACIMTCIIBHBIC COILUIa U HUX
cOopku. PaznenurenbHbIE coMia COCTOST W3 INENEBUAHBIX HW30THYTHIX KaHAJIOB C
pagumycom usruda menee 1 mm (o6srauO otT 0,1 g0 0,05 MMm), kopposuecroiikux k UFq, u
UMCIOIMX BHYTPEHHIO PEXYIIYI KPOMKY, KOTOpas pasfenseT MPOTEKAIOMUN depe3
COILIO ra3 Ha JBe (paKInH.
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5.5.2.

5.5.3.

5.5.4.

5.5.5.

5.5.6.

BuxpesBbie TpyOKkH

CrienuanibHO TpeIHa3HAYEeHHBIE WM TOATOTOBJICHHBIE BUXPEBBIE TPYOKH M HUX COOPKH.
BuxpeBble TpyOKH UMEIOT MIITUHIPUICCKYIO WK KOHYCOOOpa3Hyto GopMy, H3rOTOBJIECHBI
u3 kopposuectoiikux k UFs MarepuanoB WM 3alllMIIEHbl TOKPHITUEM M3 TaKUX
MatepuanoB M wuMeroT auamerp ot 0,5cM g0 4cM NpU OTHOIIEHWH JJIHHBI K
muamerpy 20:1 wim MeHee, a TakKe OJHO WM Oollee TaHTEHIIMAIEHOE BXOIHOE
otrBepcTHe. TpyOKH MOTYT OBITh OCHAIIICHBI OTBOJIAMHU COILJIOBOTO THIIA HAa OJIHOM HIIM Ha
000uX KOHIIAX.

[HOACHUTEJIBHOE 3AMEYAHUE

[IuTaTenpHBIA Ta3 MOCTYMAET B BUXPEBYIO TPYOKY MO KacaTeNbHOM ¢ OJHOTO KOHIA FITH
yepe3 3aKpyUYMBAIOIINE JIONATKH WM Yepe3 MHOTOYHCIICHHBIE TAHTCHIIUAIBHEIE BXOTHBIE
OTBEPCTHSI BIIOJIb TPYOKH.

Kommnpeccopbl 1 ra3o1yBKu

CrienaibHO TpeTHa3HAYCHHBIE WJIM TOJTOTOBIICHHBIC OCEBBIC, NEHTPH(YKHBIE WIIN
00BEMHBIE KOMIIPECCOPBl WJIM Ta30AyBKH, U3TOTOBIIEHHBIE M3 Koppo3uecTokux kK UFg
MaTEepHAJIOB, 150 051 3alUIICHHBIC MTOKPBITHEM n3 TaKHAX MaTEepHAJIOB,
POM3BOIUTENHHOCTRIO HA BXode 2 M/MuH mimm Gomee cmecn UF, m Hecymiero rasa
(BOIIOpOT WK TETIHIA).

TIOSJICHUTEJIbHOE 3AMEUYAHUE
Takue KOMIIpECCOPhI U Ta30AyBKH OOBIYHO UMEIOT Tiepenas aapienus ot 1,2:1 mo 6:1.
YI10THeHHs BpPalIaloIMXcsl BaJiOB

CrenmanbHO TIpeAHA3HAYEHHBIE WM TOJATOTOBIIEHHBIE YIIOTHEHHS BPAIIArOIIAXCS
BaJIOB, YCTAHOBJICHHBIC Ha CTOPOHE ITO/IaY¥ U HA CTOPOHE BBIXOJA IS YIUIOTHEHUS Bala,
COEIUHSIONIETO POTOP KOMIIPECCOPa WIIH POTOP Ta30AyBKH C MPUBOIHBIM JIBUTATEIEM, C
TEM 4YTOOBl OO0CCICUUTh HAACKHYIO TEPMETH3AIMI0, NPEAOTBPAIIAIONIYI0 BBIXOJ
TEXHOJIOTUYECKOTO Tra3a WJIM HaTeKaHWe BO3JyXa WIM YIUIOTHAIOUIETO Taza BO
BHYTPEHHIOIO KaMepy KOMIIpeccopa WM Ta30[yBKH, KoTopas 3amonHeHa cmechio UFg u
HECyIIero rasa.

Ten1000MeHHUKH V151 OXJIAXKIEHUS ra3a

CrnenunanbHO MpeAHa3HAYCHHbBIC WK TIOATOTOBIICHHBIE TEINIO0OMEHHHUKH, H3TOTOBJICHHEIC
u3 kopposuectoikux k UFs MarepuanoB WM 3allMIICHHbIE HOKPHITUEM U3 TaKUX
MaTepuaoB.

Koxyxu pa3aeasiioniux 3J1eMeHTOB

CHCHI/IZ‘U’IBHO IMpEAHA3HAYCHHBIC nin IOATOTOBJICHHBIC KOXYyXH  pasgCIArIInuX
OJIEMCHTOB, U3TOTOBJICHHBIC M3 KOppO3PI€CTOI>iKPIX K UF5 MaTCpUuajIoB WU 3alIUIICHHBIX
IOKPBITUEM H3 TAKUX MATCPUATIOB, IAJII MNOMCHICHHA B HHUX BUXPCBBIX TpY6OK N
PasaACIUTCIIBHBIX COTICII.

[HOACHUTEJIBHOE 3AMEYAHUE

OTH KOXYXH MOTYT TPEACTaBIATh cOOOW HUIMHIPHYECKHE KaMepbl JHaMeTpoM Oolee
300 MM u mmHOK 60ee 900 MM WM TIPSAMOYTOJIEHEIE KaMephl CPAaBHUMBIX Pa3MEpOB U
MOTYT OBITh TpeAHa3HaueHBl ISl YCTAHOBKH B TOPHU3OHTAIHLHOM WM BEPTHKAIEHOM
TIOJIO’KEHUH.
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5.5.7.

5.5.8.

5.5.9.

5.5.10.

5.5.11.

Cucrembl noaaym/cucTeMsl 0TBoAa "'mpoaykra' u "xBocToB"

CrnenmanbHO TpeIHA3HAYCHHBIE WM TOJTOTOBICHHBIC TEXHOJOTHMUECKHE CHCTEMBI WU
obopymoBaHue aJisi 000TaTUTEIHHBIX YCTAHOBOK, U3TOTOBIICHHBIC M3 KOPPO3UECTONKUX K
UF¢ MmaTepualioB Wiy 3aIIUIIEHHBIX TTOKPBITHEM M3 TAKHX MaTePHAIIOB, BKIIFOYAIOIIHE:

a) MUTAIOIINE aBTOKJIABHI, TIEYH WA CUCTEMBI, UCTONb3yeMble st nofgaun UFg mms
mporiecca 000TalIeHHUS;

b)  decybnauMaTopbl (MM XOJOMHBIC JIOBYIIKH), WCIOJB3YEMBIC JJIsi BBIBCICHUS
Harpetoro UFs u3 nporiecca oboramieH s sl MOCIeAYOLIEero MepeMeICHHS;

c) CTaHITUN OTBEPKICHUS WU OXKIKCHUSA, UCIONb3yemble s BeiBeneHuss UFg u3
mporiecca o0orameHus myTeM ckatus u nepeBoga UFg B KUIKYIO WIIH TBEPIYIO
(opmy;

d) cTaHiuu "mponaykra" uiam "XBocToB", ucnonb3dyemble ana nepememienus UFq B
KOHTENHEPBHL.

CucteMbl KOJUIEKTOPHBIX TPYGONIPOBOA0B

CHCHI/IaJIBHO MMpe€aAHa3HAYCHHBIC nIn IIOATrOTOBJICHHBIC CHCTEMBI KOJUICKTOPHBIX
TpyOOIIPOBOZOB, M3TOTOBJICHHBIE U3 Koppo3uecTokux kK UFg MarepmanoB win
3allMIIEHHBIE TOKPHITHEM W3 TaKUX MarepuanoB, i yzaepxkanus UFg BHyTpu
a’POIMHAMHUYECKHUX KacKaloB. OTa CeTh TPyOONpPOBOIOB OOBIYHO MPEICTABISAET COOOi
cucteMy ¢ "HIBOMHBIM" KOJJIEKTOPOM, TII€ KaxAblH KackaJ WM Tpymnma KacKaJaoB
COCIMHEHBI C KaXIbIM U3 KOJUIEKTOPOB.

BakyymHbIe cHCTeMbI H HACOCHI

a) CriernanibHO  TIpeHa3HAYEHHBIE WIIM TOJTOTOBIIEHHBIE BaKyyMHBIE CHCTEMEI,
TIPOM3BOUTENFHOCTEI0 HA BXOJAE 5 M'/MHH HIM Goiiee, COCTOSIIHE M3 BaKyyMHBIX
MarucTpaleil, BAKYyMHBIX KOJUIEKTOPOB M BAKyYMHBIX HACOCOB, U TIpEAHA3HAYCHHBIE JIJIS
paboTsl B comepxamux UFg ra3oBbIX cpenax.

b) BakyymHBIe HACOCHI, CHEIUAIBHO MPETHA3HAYCHHBIC WM MOATOTOBJICHHBIC IJIS
pabotel B coaepxammx UF¢ ra3oBBIX cpeaXx W M3TOTOBJICHHBIE M3 KOPPO3UECTOUKHUX K
UF¢ MaTepualioB UK 3alllMIIEHHBIX TOKPHITUEM U3 TaKUX MaTepuayioB. B 3THX Hacocax
MOTYT HCIIOJB30BaThCS (DTOPUCTO-YTIIEPOTHBIE YIUIOTHEHUS W CIICIUAbHBIE pabouue
SKUJKOCTH.

Cl'lelII/IaJ'ILHLIe CTONMOPHBIC U PETYJIUPYIOINHUEC KJIAlTaHbI

CrnenmanbHble TpeTHA3HAYCHHBIC WM TOATOTOBJIICHHBIC PYYHBIC WIIM ABTOMATHYCCKUE
CTONIOPHBIC U PEryJIHPYIONIUME KJamaHbl CHJIb()OHHOIO THIIA, H3TOTOBJICHHBIC W3
koppo3uectokux K UFg MaTepusioB WM 3allUIIEHHbIE TIOKPBITUEM M3 TaKHUX
MatepuanoB, auametrpoM oT 40 pmo 1500 MM [ MOHTaXXa B OCHOBHBIX U
BCIIOMOTATEIhHBIX CUCTEMAaX YCTAHOBOK a3pOIUHAMHYECKOTO 00OTaIlCHHUS.

Macc-crnieKTpoMeTpbl/McTOYHUKY HOHOB 11 UF,

CHCHI/IaHBHO NpE€aAHAa3HAYCHHBIC HUJIU IMOATOTOBJICHHBIC MAIrHUTHBIC WJINW KBAaAPYIIOJIbHBIC
MacC-CIIEKTPOMETPBI, CIIOCOOHBIC IPOU3BOAUTH MPSAMOU 0TOOP MPOO MoaaBaeMOM Macchl,
"mpomykra" wim "XBOCTOB" M3 ra3oBeIX MOTOKOB UF¢ 1 oOamarontie mMOJTHBEIM HaOOpOM
CIIEYIOIINX XapaKTCPHUCTHK:

1. yAenpHas pa3pemaroniasi ClIocOOHOCTH 1Mo Macce cBbimie 320;
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5.5.12.

5.6.

2. coacpiKaT UCTOYHUKU HOHOB, HU3IOTOBJICHHLIC HW3 HHUXpPOMAa HJIKM MOHCIA WIN
3alIUIICHHBIC ITOKPBITUEM U3 HUX, UJIU HUKCIIMPOBAHHBIC,

3. COJepKaT HOHU3AUOHHBIC HCTOYHUKU C OOMOAPINPOBKOH dIIEKTPOHAMM;
4. COJEPKAT KOJUIEKTOPHYIO CHCTEMY, IPUTOAHYIO U H30TOITHOTO aHAIIN3a.
Cucrtemsbl otaenenusi UFs oT Hecymero raza

CrienManbHO TpenHa3HAYCHHBIE WM TOATOTOBJICHHBIE TEXHOJIOTMYECKHUE CHCTEMBI IS
otaenenus: UFq oT Hecymiero rasza (Bogopo/ia Uil Teus).

[HOACHUTEJIBHOE 3AMEYAHUE

OTu cucTeMBbl NpenHa3HadeHbl s cokpamieHus cojepxanus UFs B HecymieM rase 1o
OJIHOM 4acTU Ha MIJUIMOH WJIM MEHEe U MOT'YT BKIIIOUaTh TaKOE€ 000PYIOBaHHE, KaK:

a) KPHOT€HHBIE TEINIOOOMEHHHKH M KPHOCENapaTophl, CIHOCOOHBIE CO3/1aBaTh
temmeparypsl -120°C win MeHee, Win

b) OJI0KM KPHOTCHHOTO OXJIaXACHHs, CIOCOOHBIC COo3maBaTh Temmeparypbl -120°C
WA MEHEee, UITH

c) ONOKH pa3JeNUTeNbHBIX CONeN WM BUXpeBBIX TpyOok st otaenenus UFg ot
HECYIIETo ra3a, WiH

d) xonozHble oBymku UFs, criocoOHbIe co3aaBath Temnepatypsl -20°C wii MeHee.

CrnenunajJbHO TpeTHA3HAYEHHBIE WM TOATOTOBJIEHHBbIE CHCTEMbI, 000PyJI0BaHUE H
KOMIIOHEHTBI JUISl WCINOJIb30BAaHUSI HAa YCTAHOBKAX XHUMHYECKOro OOMeHa WJIH
HOHOOOMEHHOI0 000raleHus

BBOJHOE 3AMEYAHUE

HesnaunrensHOe pa3nmuuue W30TONOB ypaHa IO Macce TPHBOTUT K HEOONBITAM
W3MEHEHUSIM B PaBHOBECHH XWMHUYECKHX PEaKIUil, KOTOPbIE MOTYT KCIIOJIB30BaThCS B
KayecTBe OCHOBBI ISl pa3felieHUs] M30TOIMOB. Y CIIENIHO pa3paboTaHO JBa Ipolecca:
JKUJIKOCTHO-KHIKOCTHBI XUMUYECKU 0OMEH M TBEPI0-KUJAKOCTHBIA MOHHBIH 0OMEH.

B mpoueCcCe KUAKOCTHO-KUIKOCTHOI'O XUMHYCCKOT'O oOMeHa B IIPOTHUBOTOKE IMPONUCXOAUT
B3aUMOJICHICTBIE HECMEIIMBAIOMINXCS KUAKUX (a3 (BOJHBIX WM OPraHUYeCKHX), UYTO
MPUBOIUT K 3P PEeKTy KacKaaMpPOBAHUS THICIY CTamuil pa3nencHus. Bomuas dasza cocTout
U3 XJOpHJAa ypaHa B PACTBOPE COJSHON KHCIOTBI, OpraHuueckas (asa COCTOHUT U3
JKCTpAreHTa, COJAEpXKAIero XJIOPHI ypaHa B  OPraHUYECKOM  PACTBOPHTEIIC.
KoHnTakTHRIMU (QHIBTpaMU B pPa3ACIUTEIHLHOM KacKaJe MOTYT SIBISATHCS IKHIKOCTHO-
KHUIAKOCTHBIC OOMEHHBIE KOJOHHBI (TaKI/Ie, KakK HMITYJIbCHBIC KOJIOHHBI C CE€TYaThIMHU
TapeNKaMu) WK KUAKOCTHBIC IEHTPU(YKHbIE KOHTaKTHBIE GMIbTpbl. Ha obonx xoHIax
pa3eNuTeNFHOTO Kackaja B IeNax oOecredeHus] peduiiokca Ha KakJIOM KOHIIC
HEOOXOMMbI XMMHYECKHE TMpeBpalieHus (OKUCICHHE W BOCCTAHOBJICHHE). [ 1aBHas
3aJa4ya  KOHCTPYKIIMH COCTOMT B TOM, 4YTOObI HE JIOMYCTHUTh 3arpsA3HCHHS
TEXHOJIOTHYECKUX IMOTOKOB HEKOTOPBIMH HMOHAMHM METaUIoB. B CBs3u ¢ 3TuM
HCIIOJIB3YIOTCA IIJIACTUKOBEIC, TIOKPBITHIC IIJTaCTUKOM (BKHIO'—IaH IMPUMCHCHUEC
(hTOPUPOBAHHBIX YIVIEBOJAOPOMHBIX MOJUMEPOB) H/WIH MOKPBITHIC CTEKIOM KOJIOHHBI M
TpyOOTIPOBOIBI.
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5.6.1.

5.6.2.

5.6.3.

B TBepAO-)KMAKOCTHOM HOHOOOMEHHOM TMpolecce Oo0OramieHue  JIOCTUTaeTcs
MOCPENCTBOM  ajcopOuuu/mecopOuuy  ypaHa Ha CHCHHAIBHOH, OYeHb OBICTPO
JefcTByIONIe MOHOOOMEHHON cMosie Wiu ancopbenre. PacTBop ypaHa B COJISHOM
KACIOTE W Jpyrde XUMHUYECKHE PEareHThl IPOIYCKAITCS Yepe3 LMIMHAPUYECKHE
oboratuTenbHbIE KOJOHHBI, COAEp)KaIluMe YIJIOTHEHHBIE CJIoM ancopOenta. s
NoJ/IepKaHUs HENPEPhIBHOCTH IIpoliecca HeoOxoauma cucreMa pedurokca B IETSIX
BBICBOOOKICHHUS ypaHa U3 afcopOeHTa OOpaTHO B KUIKHH MOTOK, C TEM YTOOBI MOKHO
ObuUT0 coOpath "mpoaykT" W "XBOCTHI'. ODTO JOCTHraeTcs IyTEM HCIOIb30BaHMSI
MOIXOMAMINX XUMHUYECKHX PEarcHTOB BOCCTAHOBIICHHS/OKUCICHHUS, KOTOPbIE MOJTHOCTHIO
pPEreHEepUPYIOTCS. B  Pa3f€ibHBIX BHEIIHUX METIAX M KOTOpPBlE MOTYT YacTHYHO
pereHepupoBaThCSl B CAMUX HM3OTOINHBIX PA3lEIUTENbHBIX KOJOHHax. IIpucyTcrBue B
npolecce ropsYMX KOHLEHTPUPOBAHHBIX PACTBOPOB COJSIHOM KHCIOTHI TpeOyeT, 4ToOBI
o0opyaoBaHHe OBUIO M3TOTOBJICHO U3 CIIELHATIBHBIX KOPPO3UECTOMKHX MaTEepPHAIOB WU
3aIUIIEHO MOKPHITHEM U3 TAKUX MaTEPHUaJIOB.

KUAKOCTHO-KUAKOCTHbIE 00MEHHbIE€ KOJIOHHBI (XUMHYECKHH 00MeH)

[IpoTuBOTOYHBIE  KMIKOCTHO-)KUAKOCTHbIE  OOMEHHBIE  KOJIOHHBI,  HMEIOIIHNE
MEXaHUYECKHH CHJIOBOM BBOJ (T.€. MMITYJIbCHBIE KOJIOHHBI C CETYATBIMH TapejKaMu,
KOJIOHHBI C TapelkaMH, COBEpIIAIOIIMMH BO3BPATHO IIOCTYMATENbHBIE ABWKEHUS, U
KOJIOHHBI C BHYTPEHHUMH TYpOWHHBIMH CMECUTEINSIMH), CICIHANIbHO MpeIHa3HaYeHHBIE
WU TIOATOTOBJICHHBIE AJIs 000TallleHus ypaHa ¢ UCII0JIb30BaHUEM IIPOLEcCa XUMUUECKOIO
oOMmeHa. /Iy KOPPO3MOHHOM YCTOMYMBOCTH K KOHIICHTPHPOBAHHBIM PACTBOPAM COJITHOM
KHCJIOTBI OTH KOJIOHHBI M HUX BHYTPCHHHE KOMIIOHEHTBI M3TOTOBJICHBI M3 MOIXOISIINAX
IUIACTUKOBBIX MaTEepHAaloB (TAaKuX, Kak (TOPUPOBAHHBIC YIJICBOAOPOAHBIC MOJIUMEPHI)
WIH CTEeKJa WIM 3allUIIEHbl TOKPBITHEM M3 TaKUX MaTepHalioB. Kononnst
CIPOEKTUPOBAHbI HAa KOPOTKOe (30 CEeKyH/ WM MeHee) BpeMsl MPOXOKICHHUS B KacKae.

HenTpudykHbie KUAKOCTHO-KUIKOCTHbIE KOHTAKTHbIE (UJILTPHI (XHMHYECKH
00MeH)

UenTtpudyxaple  KUIKOCTHO-)KUAKOCTHBIE  KOHTaKTHBIE  (DHIIBTPBHI,  CIIEIHAIBHO
npeaHa3HAa4YeHHBIE WM TOJTOTOBJICHHBIE sl OOOTaIlleHHWs ypaHa C HCIOJIb30BaHHEM
mporecca XUMHYECKOTo oOMeHa. B TakuX KOHTaKTHBIX (MIBTPaxX HCIOIB3YETCS
BpallleHUe JJIS TONYYCHUS OPraHMYECKUX M KUJIKHX MOTOKOB, a 3aTeM IEHTPOOSKHAs
cuna s pasgenceHus ¢asz. [ KOPpPO3HMOHHON CTOMKOCTH K KOHIIEHTPHPOBAHHBIM
pacTBOpam COJISTHOM KHCJIOThI KOHTAKTHBIC (1)I/IJII)TpI)I HN3T0TaBJIMBAKOTCS nus3
COOTBETCTBYIOIINX  IUIACTHKOBBIX  MaTepuanoB  (Takux, Kak  (TOPHPOBAHHEIE
YTIIEBOIOPOIHBIC MTOJIMMEPHI) WM MOKPHIBAIOTCS WMHU WIH cTeKiIoM. LleHTpudyxHbie
KOHTAaKTHBIE (UIBTPHI CHPOCKTHPOBaHBI Ha KopoTkoe (30 cekyHa Wi MeHee) Bpems
MPOXOKIAEHUS B KacKaJe.

CucreMbl H 000pyA0BaHNe 1JIsI BOCCTAHOBJIEHHS ypaHa (XHMHUYECKHiT 00MeH)

a) CrnenuaisHo npeaHa3HaYCHHBIC 4503051 HOJATOTOBJIEHHEIE STUEHKH
JJIEKTPOXUMHUECKOTO BOCCTAHOBJICHHS JJI1 BOCCTAHOBJIGHHS ypaHa U3 OIHOIO
BaJICHTHOTO COCTOSIHHS B JPYroe Jjisi 00OralieHusl ypaHa ¢ UCIOJIb30BAHUEM Tpolecca
XAMHYECKOIO OOMEHa. Marepuanbl — sieeK, HAXONAIIMECS B  KOHTAKTe C
TEXHOJIOTUYECKUMU pacTBopamu, JIOJKHBI OBITh KOPPO3UECTONKUMU K
KOHIICHTPUPOBAHHBIM PACTBOPAM COJISTHON KUCIIOTHI.
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5.6.4.

5.6.5.

[NOACHUTEJIbBHOE 3AMEYAHUE

KaronHblii OTCEK sYCHKH IOJMKEH OBITh CIPOCKTHPOBAH TaKUM 00pa3oM, 4YTOOBI
MPEeIOTBPAaTHTh MOBTOPHOE OKHUCIIEHHE YpaHa JI0 0ojiee BHICOKOTO BaJICHTHOTO COCTOSIHHUS.
[nst ynepkaHus ypaHa B KAaTOOHOM OTCEKE S4eilka MOXKET HUMETh HEIPOHULAEMYIO
IagparMeHHyI0 MeMOpaHy, H3TOTOBJICHHYIO W3 CIENHaIbHOTO KaTHOHHO-OOMEHHOTO
Marepuana. KaToa COCTOMT K3 COOTBETCTBYIOLIEIO TBEPIOTO MPOBOJHHUKA, TAKOTO, KAaK

rpadur.

b) CrnennansHO MpEeAHA3HAYCHHBIC WIIM MOJATOTOBICHHBIC CHUCTEMBI JUIS M3BICUCHUS
U™ wus OpPraHMYECKOr0 II0TOKA, PEryJUPOBaHHS KOHICHTPAIMM KHCIOTBHI M ISl
3aMIOJIHEHHUS SIYEEK DIIEKTPOXMMHYCCKOTO BOCCTAHOBJICHHUS Ha MPOU3BOJICTBCHHOM
BBIXOJI€ KacKaa.

[NOACHUTEJIBHOE 3AMEYAHUE

DTH CHCTEMBI COCTOAT U3 060PYI0BAHMS SKCTPAKIIMI PACTBOPUTEIeM Ut otronkn U™ u3
OpPraHUYECKOr0 MOTOKA B YKUAKHIA PacTBOp, 00OPY/IOBaHUS BbIMAPUBAHMSI /UK APYTOTO
000pyOBaHUS AJIs TOCTHKCHUS PETYJIMPOBKH U KOHTPOJIS BOJOPOIHOTO TOKA3aTess, U
HACOCOB WJIM JIDYTHX YCTPOWCTB MEPEHOCa JIJIS 3AIOJIHEHHS TYeeK AJICKTPOXUMHUYECKOTO
BoccTaHoBNeHUs. OCHOBHas 3ajada KOHCTPYKIIMHM COCTOHT B TOM, YTOOBI H30€XKaTh
3arps3HEHUS MOTOKA XUIKOCTH HOHAMU HEKOTOPBIX MeTasuioB. CleoBaTenbHO, TC YACTH
000pyIOBaHUS CUCTEMBI, KOTOPBIC HAXOIATCS B KOHTAKTE C TEXHOJIOTUYCCKUM MOTOKOM,
W3rOTaBJIMBAIOTCS M3  COOTBETCTBYIOIIMX  MaTepHalioB  (TakMx, Kak  CTEKIIO,
(ropupoBaHHBIC  YIJICBOJOPOJIHBIC TMONMMMEPHI, Cyinbdar mnoaudpeHwna, CyibhoH
noamd(Gupa U MPOMUTAHHBIA CMOJON TpaduT), WIKM 3alIUICHB MOKPBITHEM M3 TaKHX
MaTepHasoB.

CucreMbl NOATOTOBKY MUTAHHUS (XUMUYECKHIT 00MEH)

CrneuuanbHO TpelHAa3HAUYCHHBIE WIM TOJATOTOBJICHHBIE CHUCTEMBI MJIs TPOU3BOACTBA
MUATATENBHBIX PACTBOPOB XJIOpPHAA ypaHa BBICOKOW YHCTOTHI IJISI YCTAHOBOK IO
pa3aesieHuIo U30TONOB ypaHa METOI0M XUMHYECKOTO OOMeHa.

[NOACHUTEJIBHOE 3AMEYAHUE

OTH CHUCTEMBI COCTOAT U3 O0OPYAOBaHMS IJIS1 PACTBOPEHHS, SKCTPAKIMH PACTBOPHUTEIEM
W/UIM HOHOOOMEHHOTO 000pYAOBAaHUS JUISI OUYMCTKHU, a TAKXKE JICKTPOIUTHUCCKUX SUECK
mas Boccranosaenns U™ wmn U™ B U”. B sTux cucTeMax IpOM3BOISTCS PACTBOPHI
XJopyuJa ypaHa, B KOTOPBIX COJEPKUTCS JIHMIIb HECKOJIbKO dYacTell Ha MIUIMOH
METAJUTMYECKUX BKIIIOYEHHM, TaKuX, KaK XpOM, Xelle30, BaHAINi, MOMUOIEH U JPyTUX
IBYXBAJCHTHBIX MX KAaTHOHOB MJIM KAaTUOHOB C  OoJblIed  BaJEHTHOCTHIO.
KOHCTPYKITHOHHEIE MaTepHAIIbI JUIsl IEMEHTOB CHCTEMBI, B KOTOPOii 06padaTsiBaercs U™
BBICOKOH YHCTOTBI, BKJIIOYAIOT CTEKJIO, (DTOPUPOBAHHBIC YTIEBOAOPOIHBIC IOJMMEPHI,
rpaduT, MOKPHITHIH NOTUBUHUI-CYIb()ATHBIM WIN MOIU3(PUP-CYTbPOHHBIM [UIACTHKOM H
IIPONUTAHHBIN CMOJIOMN.

CucreMbl OKHCIeHHs] ypaHa (XUMHUYECKHIT 00MeH)
+ +
CrienuanbHO MpeIHA3HAYCHHBIE HUTH MOArOTOBICHHBIE CHCTeMb! s okuciaenns U™ B U™

I BO3BpAlICHUA B KACKaAd pas3ACiICHHUA H30TOIIOB YpaHa B IIPOHECCE O6OFaH_IeHI/I$I
METOAOM XHUMHYCCKOTO oOMeHa.
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5.6.6.

5.6.7.

5.6.8.

[HOACHUTEJIBHOE 3AMEYAHUE
OTH cHCTEMBI MOTYT BKJIIOYATh TAKUE IJIEMEHTHI, KaK:

a) o0opymoBaHME ISl KOHTAKTHPOBAHUS XJIOpa M KHUCIOpOJa C BOIHBIMH
addmroeHTaME W3 00OpYAOBAaHWS pa3fCCHUS M30TONMOB M DKCTPAKIHAU
o6pasosasierocss U™ B 06eHEHHBIH OpraHNYEeCK il TOTOK, BO3BPAIIAIOIINHACS U3
MPOU3BOJICTBEHHOTO BHIXO/Ia KacKaa;

b) 000pyIoBaHKE, KOTOPOE OTHENSICT BOAY OT COJITHOM KHUCIIOTHI, 4TOOBI BOJAa U
KOHIICHTPUPOBAHHAsI COJISTHAS KUCJIOTa MOTJIM Obl OBITh BHOBb BBEJCHBI B MPOLIECC
B HY)KHBIX MECTaX.

BbicTpo pearupyomue HOHO0OMEHHBIE CMOJIbI/aIcCOPOEHThI (HOHHBIH 00MeH)

Beictpo  pearupylomne HOHOOOMEHHBIE CMOJIBI WJIM  alICOpPOEHTBHI, CHEUUAIBHO
NpeAHa3HAuYCeHHbIE WM IOATOTOBJCHHBIC Uil OOOTallleHHs ypaHa C HCIIOJIb30BaHHEM
npolecca HOHHOTO 00MEHa, BKIII0Yasi MOPUCTHIE CMOJIBI MAKPOCETYATON CTPYKTYPbI H/Wn
MeMOpaHHBIE CTPYKTYpBl, B KOTOPBIX aKTHBHBIE TPYIIBl XWMHUYECKOTO OOMEHa
OTpaHHWYEHBl TMOKPHITHEM Ha MOBEPXHOCTH HEAKTHBHON MOPHCTON BCIOMOTATENIbHOM
CTPYKTYPBL, U APYTHe KOMIIO3UTHBIE CTPYKTYPBI B JIF000H mpuemiieMoit opme, BKIrOUas
YacTULBI BOJIOKOH. OTH MOHOOOMEHHBIE CMOJbI/ancopOeHThl uMeroT auamerpsl 0,2 MM
WIA MEHEE U JOJDKHBI OBITh XHMHMYECKH CTOMKMMH MO OTHOLICHHIO K PacTBOpaM
KOHLIEHTPUPOBAHHON COJISTHOM KHCIOTHI, a TAK)KE JOCTATOYHO MPOYHBI (PU3HUYECKH, C TEM
4TOOBl WX CBOWCTBA HE YXYIIIAINCh B OOMEHHBIX KOJOHHaX. CMOIIbI/afncopOeHTHI
CHCHUALHO TpeIHa3HAYeHbl Uil IOJNYYeHHs] KHHETHKH OYeHb OBICTPOTO OOMEHa
HW30TOTIOB ypaHa (IIUTENBHOCTh TModyoOMeHa MeHee 10 cekyHm) um oOmamaroT
BO3MOKHOCTEIO paboTaTh ipu Temreparype B quama3one ot 100°C mxo 200°C.

HNoHoo0MeHHbIe KOJOHHBI (MOHHBI 00MEeH)

Hunuaapuyeckue KOJIOHHBI AruaMeTpoM Oonee 1000 MM Ui yaep:kaHHUSA U TOAEPKAHUS
3aII0JIHCHHBIX CJIO€B MOHOOOMEHHBIX CMOJ/acOpOSHTOB, CHENUAIbHO MpeIHa3HAUCHHbIE
WIN TIOATOTOBJICHHBIC ATl OOOTAaleHUs] ypaHa C MCIOJIb30BAaHHEM HOHOOOMEHHOTO
nporecca.  OTH KOJOHHBI HM3TOTOBJIEHBI M3 MarepualioB (TakWX, KaK THTAaH WIH
(TOpUpPOBaHHEIE YTJICBOJOPOAHBIC IOJMMEPHI), CTOMKHX K KOPPO3WH, BBI3BIBAEMOM
pacTBOpaMH KOHIICHTPHPOBAHHOW COJITHOM KHCIIOTBI, WM 3alUIICHBI ITOKPHITHEM H3
TaKUX MaTepUasiOB M CIIOCOOHBI paboTaTh Mpu Temmeparype B auamnazoHe ot 100°C mo
200°C u naBnenuu Boiue 0,7 MIla (102 ¢pyHT/KB. I10HM).

HoHoodMeHHBIE cucTeMBI peduiiokca (MOHHBII 00MeH)

a)  CrenmanbHO NpeJHAa3HAYCHHBIC WM ITOATOTOBICHHBIC CHCTEMbl XHMHYECKOTO HITH
AMEKTPOXUMHYECKOTO  BOCCTAHOBIICHHUsI  JUIsi  pEreHepalud  pearcHTa(oB)
XUMHYECKOTO BOCCTAHOBJICHHMSI, HCIOIb3yeMOro(bix) B Kackazax HOHOOOMEHHOIO
oboraiieHus ypaHa.

b) CrnennansHO TIpeIHA3HAYCHHBIC WIIH TTOJATOTOBICHHBIE CHCTEMBI XUMUYECKOTO UITH
AJIEKTPOXUMHUECKOTO OKHCICHHS JJIsl pereHepaluu pearcHTa(0B) XUMHUYECKOIO
OKHCJICHHS, HCIIOTh3yeMOT0(BIX) B KacKajaX HOHOOOMEHHOTO 00OoTaIleH!s ypaHa.

[NOACHUTEJIBHOE 3AMEUYAHUE
B npouecce mM0HOOOMEHHOro OOOTalIeHUS! B KAa4eCTBE BOCCTAHABIMBAIOIIECIO KAaTHOHA
MOXeT HCIIOJIb30BAThCS, HATPUMEp, TpexBameHTHpii Tutan (Ti”), m B 3ToM ciyuae

BOCCTaHOBHUTEITbHASI cucremMa  Oymer  BbIpaOaTHIBATH Ti" MOCPEICTBOM
BoccTanosenus Ti™.
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5.7.

5.7.1.

5.7.2.

B mpomnecce B kadecTBE OKMUCIUTENSI MOXKET UCIONB30BaThCs, HAIPUMED, TPEXBAJIICHTHOE
+ +
xeneso (Fe™), m B SToM ciydae cucTeMa OKHCICHHS OyaeT BbipabarbiBaTh Fe'™
+
TocpeIcTBOM okucienus Fe™,

CnenuajabHO npeaHas’Ha4YC¢HHbIC WJIH NMOATOTOBJECHHbLIC CUCTEMbI, 060pyn03a1me H
KOMIIOHEHTBI AJIl UCITIOJIb30BAaHUSA B JIa3€PHBIX 000raTUTEIbHBIX YCTaHOBKaXxX

BBOJIHOE 3AMEYAHUE

CylecTBYIOIKE CUCTEMBI sl 00OTaTUTENBHBIX MPOLIECCOB C UCIOJB30BAHUEM JIa3€POB
JIEJIATCS Ha JIB€ KaTETOpPHM: Te, B KOTOPBIX pabodeil cpemoit ABISIOTCS Mapbl aTOMapHOTO
ypaHa, U Te, B KOTOpBIX paloueil cpemoil SABIAIOTCSA Mapbl YPaHOBOTO COEIUHEHHS.
OOummMu Ha3BaHMSIMU Ul TaKUX IPOLIECCOB SABILIFOTCA: II€pBasl KaTETOpHs - JIa3€pHOE
paszeneHue H30TONOB MO MeTony atomapHbix mapoB (AVLIS wmmm SILVA); BTOpas
KaTeropus - MOJIEKYJISIPHBIN MeTO Jla3epHOTO pasnenenus n3otornoB (MLIS wmu MOLIS)
¥ XMMHUYECKas peakus OCPEACTBOM H30MpaTeTbHON O H30TONAaM JIa3epHON aKTUBALUU
(CRISLA). Cucremsl, o0OopylOBaHME€ M KOMIIOHEHTHI MJI YCTaHOBOK Ja3epHOTO
oOoraIieHrs BKIIOYAlOT: a) YCTPOMCTBA AJIS [MOJa4H MapoB METAUTMYECKOro ypaHa (JUIs
n3bupaTenbHON (OTOMOHW3ANMK) IJIM YCTPOHCTBA JUIA TOJAaYd TAapOB ypPaHOBOTO
coequHeHHs (A1 POTOMMCCONMAINH UM XUMHYECKON aKTHBalWK); b) yCTpOHCTBa IS
cbopa o0orameHHoro u 00eIHEHHOT0 METAJUIMYECKOT0 ypaHa B KauecTBe "Mpoaykra' u
"XBOCTOB" B MEPBON KaTETOPUU M yCTPOMCTBa sl cOOpa pa3ioKEHHBIX MM BBIILIEANIHX
U3 peaklMu COeAMHEHUN B KadecTBe 'MpOAyKTa" M HeoOpabOTaHHOTO Marepuaia B
KayecTBe "XBOCTOB" BO BTOpPOW KaTeropuu; c) pabodme Ja3epHble CHUCTEMbI IS
n30MpaTeIbHOTO BO30YXKICHHS HW30TONOB ypaHa-235; n d) obopymoBanue IS
MNOATOTOBKH OJa4M M KOHBEPCHU NMPOAYKTA. BclieACTBHE CIOKHOCTH CHEKTPOCKOIHNU
aTOMOB M COCAMHEHHMH ypaHa MOXET HOTpeOOBaThCs HCIOIb30BaHUE JIO00W M3 psina
MMEIOILXCS JTa3ePHBIX TEXHOJIOTHH.

[HOACHUTEJIbHOE 3AMEYAHUE

MHorne ©3 KOMIIOHCHTOB, IMIEPEUHUCICHHBIX B OTOM pasjielie, BCTYMAalOT B
HEITOCPEICTBCHHBIN KOHTAKT ¢ TTapaMH METaUTMIECKOT0 ypaHa WIH C KUIKOCTHIO, WIH C
TEXHOJIOTHYeCcKUM Ta3om, coctossmuM u3 UFg mmm cmecu u3 UFq u apyrux razos. Bcee
MIOBEPXHOCTH, KOTOPbIE BCTYMAIOT B KOHTAakT ¢ ypaHoM wunu UFg DOIHOCTBIO
M3TOTOBIICHBI U3 KOPPO3UECTOMKUX MAaTEPHATIOB WU 3aLIUIICHBI MOKPHITHEM H3 TaKHUX
MaTtepuanoB. s menel pasgena, OTHOCAIIETOCS K KOMIIOHEHTaM 00OpYZOBaHUS IS
JIA3epHOTO OOOTAIICHS, MaTEepPHallbl, CTOMKHE K KOPPO3WH, BBI3BIBAEMON IMapaMu WU
KUIKOCTSAMH, COMEPKANAMH METaUTMUECKUA ypaH WIH YPaHOBBIC CILIABBI, BKIIOYAIOT
MTOKPBITHI OKCHUAOM HTTPHS TpadUT W TaHTA; W MaTepHajbl, CTOMKHE K KOPPO3HH,
BbI3bIBaeMON UFg, BKIIOUaloT Menp, HEPHKABEIOLIYIO CTallb, aJIOMHHHM, aJlOMUHHUEBBIC
CIUIaBBI, HUKENb WM CIUIaBbl, cojaepxkamue 60% Hukens u Oonee, u croiikue k UFg
MOJIHOCTHIO (DTOPUPOBAHHBIC YTIICBOAOPOIHBIC TOJIUMEPHI.

Cucrembl BoinapuBanus ypana (AVLIS)

CrnenmanbHO TIpeIHA3HAYCHHBIE WM TIOJATOTOBJICHHBIC CHCTEMBI BBHITIAPWBAHWS ypaHa,
KOTOPBIE COJIEPIKAT BBHICOKOMOIIIHBIC ITOJIOCOBBIE WIJIH PACTPOBBIC 3JEKTPOHHO-ITyYEBEIC
MYIIKA C TIepeIaBaeMOoi MOIIHOCTBIO Ha MUIIIEHB Ooiee 2,5 kKBT/cMm.

CucreMbl 1J151 00padOTKH KUAKOMeTaLJInueckoro ypana (AVLIS)

CrnenuanbHO MpeTHA3HAYCHHBIE WU MTOATOTOBICHHBIC CUCTEMBI NIl 00pabOTKHU KHUIKOTO

MeTajia JJis PacIUIaBICHHOTO ypaHa WM YPaHOBBIX CIUIABOB, COCTOSIIHME W3 TUTIICH U
OXJTAKIAFOIIEr0 000y IOBaHUS IS TUTIIEH.
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5.7.3.

5.74.

5.7.5.

5.7.6.

5.7.7.

[HOACHUTEJIBHOE 3AMEYAHUE

Turmm u APYTrUu€ KOMIIOHCHTBI 3TOM CUCTCMbI, KOTOPBLIC BCTYIAOT B KOHTAaKT C
pacijiaBJICHHBIM YpaHOM WJIM YPAaHOBBIMU CILJIaBaMHU, U3TOTOBJICHBI M3 KOppO3HGCTOI71KPIX
)41 TepMOCTOﬁKHX MaT€puajioB WK 3alIUIICHHBIX IIOKPBITUEM H3 TaKUX MaTCpHalioB.
HpI/IeMHeMLIC MaTepuajibl BKIHOYAOT TaHTAJI, HOKpBITLIﬁ OKCHIOM UTTpHUA I‘pa(l)I/IT,
l"pa(l)I/IT, HOKpBITLIﬁ OKHCJIaMH APYTUX PCAKO3CMCIIbHBIX 3JICMCHTOB HUJIM UX CMCCAMMU.

Arperatsl 1Jis coopa "mpoaykTa' u "XBocTOB' MeTainmyeckoro ypana (AVLIS)

CriennanbHO MpeHa3HauYeHHbIe UITH TOATOTOBJICHHBIE arperatsl Juid coopa "npoaykra” u
"XBOCTOB" METAJUIMYECKOTO ypaHa B KUIKOW MM TBEpIOH (hopme.

ITOACHUTEJIBHOE 3AMEYAHUE

KOMMOHEHTHI 3THX arperaTtoB H3TOTOBJICHBI M3 MAaTEpPHANOB, CTOWKHUX K HArpeBy H
KOPPO3WH, BBI3BIBACMOM TMapaMHM METAIMYECKOTO ypaHa WIH IKHIKOCTHIO, WIH
3aIUINEHBI MOKPBHITHEM M3 TaKUX MAaTEPUANOB (TaKUX, KaK MOKPBITHIH OKCHUIOM UTTPHUS
rpaduT WIM TaHTad) ¥ MOTYT BKJIIOYATh B ceOsl TPyOOIpPOBOJBI, KJIANaHBI, MITYLEPA,
"xeno0a", BBOJBI, TEIUIOOOMEHHHUKH W KOJUICKTOPHBIC IUIACTHHBI JJIi MAarHUTHOTO,
3JIEKTPOCTATHUECKOTO MJIH IPYTHX METOAOB Pa3ICICHHUI.

Ko:xyxu pazneaurensnoro moayJst (AVLIS)

CrienmajbHO  MpeIHA3HAYEHHBbIC WM  IOATOTOBJICHHBIE  LWIMHAPUYECKUE  WIH
MPSIMOYTOJIbHBIE KaMepbl AJs TOMEIIEHHs B HUX HCTOYHHMKA IMapOB METAIJIMYECKOTO
ypaHa, 3JIeKTPOHHO-JIy4eBOH MYIIKH U KOJJIEKTOPOB "mipoaykTa” u "XBOCTOB".

[NOACHUTEJIbBHOE 3AMEYAHUE

OtH KOXYXH UMCIOT MHOXXECTBO BXOTHBIX OTBepCTI/Iﬁ JJIA TIOaa4H 3JICKTPOIIUTAHUA U BOBI,
OKHa IJIA JIa3€PHBIX ITYYKOB, COG,Z[I/IHCHI/Iﬁ BAKYYMHBIX HACOCOB, a4 TAKXKC IJIsI AUNArHOCTUKU U
KOHTPOJIsI KOHTPOJBbHO-U3MCPHUTCIIBHBIX HpI/I60p0B. OHH HMEIOT HpI/ICHOCO6J'ICHPIH JJIA
OTKPBITUA U 3aKPBITUA, 4TOOBI 00ECIICUUTH O6Cﬂy>KI/IBaHI/IG BHYTPCHHUX KOMIIOHCHTOB.

Crepx3ByKOBBI€ paclimpuTe/ibabie comiaa (MLIS)

CHCHI/IaJIBHO MMPpEAHA3HAYCHHBIC WX MOATOTOBJICHHBIC CBEPX3BYKOBLIC paCIIMPUTCILHBIC
cora jis oxnaxnaenuss cmecet UFg m Hecymero raza gmo 150 K win Huxe u
koppo3uecroiikue k UF.

Konnextopsl npoaykra narudropucroro ypana (MLIS)

CrnennanbHO NpeaHa3HAYEHHBIC WM MOATOTOBJICHHBIE KOJIEKTOPHI TBEPAOTO MPOIYKTa
nstudropucroro ypana (UFs), cocrosimue w3 QuibTpa, KOJIEKTOPOB YIAPHOTO WK
IUKJIOHHOTO TUIIA WM UX COUYeTaHuil u koppo3uecroiikue k cpeae UFs/UF.
Komnpeccopsr UF6/necymero raza (MLIS)

CriennanbHO TIpeHa3HauYEHHbIE WIHM TOATOTOBJICHHBIE KoMmpeccopsl Mt cMeceit UFg u
HeCcyllero rasa Uil JUIMTeNbHOH skcruryartanuu B cpene UF,.  KommoHeHTHI 3THX

KOMIIPECCOPOB, KOTOpBIE BCTYINAKOT B KOHTAaKT C HECYIIMM TIa30M, W3TOTOBJIEHBI U3
Koppo3uectorkux Kk UF¢ MarepruanoB Wiy 3alllMILEHb] MOKPBHITUEM U3 TAKUX MaTEPUAIOB.
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5.7.8.

5.7.9.

5.7.10.

5.7.11.

YnioTHenus Bpamawiuuxcs Baaos (MLIS)

CHeHI/IaJIBHO HpeI[HaSHaquHbIe WM MOATrOTOBJICHHBIC YHJIOTHCHI/IH BpaIHaIOHlI/IXCSI
BaJIOB, yCTaHOBHeHHHe Ha CTOpOHe nmoJgadyu U Ha CTOpOHe BbIXOO4a IJIs YHJIOTHGHI/IH Bajia,
COCTMHSIONIETO POTOP KOMITPECCOpa ¢ IPUBOIHBIM JIBUTATEIIEM, C TEM YTOOBI 00ECIICUNTh
HAJEKHYI0 TEepMETH3aLHUI0, NMPEAOTBPALIAIONIYI0 BBIXOA TEXHOJOTMYECKOrO rasza Wi
HaTEKaHHE BO3[yXa WIHM YIUIOTHSIOLIErO ra3a BO BHYTPEHHIOIO KaMepy KOMIIpEccopa,
KoTopas 3anojineHa cmecblo UFg 1 Hecymiero raza.

Cucremsbl ¢propupoBanusi (MLIS)

CrienmanbHO NpeaHa3HaYeHHbIE WU MMOATOTOBJICHHbBIE cUCTeMbl 1 ¢pTopupoBanus UFs
(B TBepoM coctostHun) B UF¢ (Ta3).

[NOACHUTEJIbBHOE 3AMEYAHUE

OTH cUcTeMBl NpenHa3HaueHbl i ¢TopupoBanHus cobpanHoro mopomka UFs B UF, B
LeNsX mocienyoomero coopa B KOHTEHHepax NpoAyKTa Wiu A mojaun B Omokun MLIS
JUIA JTOTIONTHUTENBHOTO oOoramienud. [lpu mpUMeHEHHH OJHOTO TOAXOJa pEeaKIUs
(TopupoBaHUI MOKET OBITH 3aBEpIlEHA B MpeAesax CHCTEMBl pa3/ieleHNs N30TOIOB, Ie
HIET PEaKIns W HETOCPEACTBEHHOE W3BJICUYCHHE W3 KOJUICKTOpoB 'mpoxykra'. Ilpm
npuMeHeHun apyroro mnoaxozxa mopomok UFs moxer ObITH H3BIEUYEH/TIEpEMELICH U3
KOJUIEKTOpOB  "mpoaykra" B TOAXOASIIMN  peakTop (HampuMep, peakTop ¢
MIBCEBJOOKMKEHHBIM CIIOEM KaTaJlu-3aTopa, TeMMKOMAAIbHBIN peakTop WM >KapoBas
OamHs) B mensx QropupoBaHus. B 00omx ciydasx HCHOJb3yeTcss 000pyIOBaHUE ISt
XpaHeHus u nepeHoca Gropa (WM Ipyrux MpUeMIIEMbIX (HTOPUPYIOLIMX PEareHTOB) U IS
coopa u mepenoca UFs.

Macc-cniekTpomerpbl/uctouHuku uoHoB UF6 (MLIS)

CriennanbHO TIpeHa3HAYECHHBIC WU MOJITOTOBIEHHBIE MAarHUTHBIE WM KBaJAPYIIONBHEIC
MacC-CIIEKTPOMETPBI, CIIOCOOHBIC TIPOU3BOIUTE MPSAMOM 0TOOP MPOO MOAaBaeMOM Macchl,
"mpoaykra" miam "xBocToB" M3 ra3oBeIX MOTOKOB UFg n oOmangarorue moIHEIM HAO0OpOM
CIIEIYIONINX XapaKTePUCTHK:

1. yIeNbHAs pa3periaromnias CliocOOHOCTh 1o Macce cBoime 320;

2. COACPIKAT HUCTOYHUKU HOHOB, HU3IOTOBJICHHLIC M3 HHUXpPOMa HJIKM MOHCIS HWIIN
3alIUIICHHBIC ITOKPBITUEM U3 HUX, UJIM HUKCIIMPOBAHHBIC,

3. CoJiepKaT NOHU3AIIMOHHBIC UCTOYHUKH ¢ OOMOAPAUPOBKOI JICKTPOHAMU;

4. COZEPKAT KOJUIEKTOPHYIO CUCTEMY, TIPUTOTHYIO JJISl H30TOITHOTO aHAIIN3a.
CucreMbl mogayu/cucTemMbl 0oTBoAA ""mpoaykra' u "xBoctoB" (MLIS)

CrienuaibHO TpeTHa3HAYCHHbIC WM TOJTOTOBICHHBIC TEXHOJOTHYECKHE CHCTEMBI WITH
obopynoBaHue As 000TaTUTENBHBIX YCTAHOBOK, H3TOTOBJICHHBIC M3 KOPPO3UECTONKUX K

UF6 MaTepuaioB, WJIN 3aAUIICHHBIX TOKPBITUCM M3 TAKUX MAaTCPUAIOB, BKIIFOUAOIIHNC:

a) MUTAIOIINAE aBTOKJIABHI, TIEYU WIIM CUCTEMBI, HCIIOJIb3yeMbie Juist mogauu UFg mis
mpoiiecca 00oranieHus;

b) necyonmMaTopsl (WJIM  XOJIOJHBIC JIOBYIIKH), HCIHOJb3yeMbIC JJIsi BBIBEICHUS
Harpetoro UFg u3 mporiecca oboramieHns 11 oceIyIoIero nepeMeIeHuns;
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5.7.12.

5.7.13.

5.8.

c) CTaHLUU OTBEPKIACHUS WU OKIKEHUS, UCIONb3yemble s BbiBeeHuss UFg us
mporiecca oborameHus myteM cxkaTtus u nepesoga UFg B *KHIKYIO UM TBEPIYIO

dopmy;
d) cTanuy "mpomaykra WM "XBOCTOB", HWcrmonb3yemble mia nepememenus UFg B
KOHTEUHEPBHIL.

Cucremsl otaenenust UFg ot Hecymiero raza (MLIS)

CrienmanbHO TpeHAa3HauY€HHBIE WM MOJATOTOBIEHHBIE TEXHOJOTHYECKHE CHCTEMBI JUIS
otnenenust UFg oT Hecymero raza. HecymuM ra3oM MoXeT OBITh a30T, apTOH WM JPYTOi
ras.

[HOACHUTEJIBHOE 3AMEYAHUE
OTH cUCTEMBI MOTYT BKJIIOYaTh TaKOE 00OPYOBAHUE, KaK:

a) KPHOTE€HHBIC TEIMJIOOOMEHHUKH WM KpPUOCENapaTopbl, CIIOCOOHBIE CO3/1aBaTh
Temnepatypsl -120°C unu MexHee, win

b) OJIOKM KPHOTEHHOTO OXJaXKICHHS, CHOCOOHBIE co3/maBaTh Temmeparypsl -120°C
WM MEHee, WIH

c) xonoxnsie noBymku UFg, ciocoOHbIe co3naBats Temneparypsl -20°C unn MeHee.

Jlazepusble cuctembl (AVLIS, MLIS u CRISLA)

.Ha3€pI:I WJIN JIa3CPHBIC CUCTEMBI, CIICHUAJIBHO MPEAHA3HAYCHHBIC WJIM MOATOTOBJICHHBIC
JUIA pa3aciiCHus U30TOIIOB ypaHa.

MOACHUTEJIBHOE 3AMEYAHUE

Jlazeppl W BaKHBIE KOMIIOHEHTHI JIa3epOB IPH JIA3€PHOM TIporecce OOOTalIeHUs
BKITIOYAIOT Te, KOTOpBIS OTIpeieIeHbI B myHkTe 3.6 JIOKYMEHTa
INFCIRC/254/Rev.1/Part 2. Jlazepnas cucrema mporecca AVLIS o0bluHO cocTouT H3
JBYX JIa3epoB: Jla3zepa Ha mapax MeIu W Jiazepa Ha Kpacutelsx. JlazepHas cucrema Juis
MLIS o6sr4HO cocTouT U3 Nazepa, pabotaromiero Ha CO, WM IKCHMEPHOTO Jiazepa U
MHOTOXOJIOBOW ONTHYECKON SYEHKH ¢ BpaIaloIAMHCS 3epKajlaMd Ha 00EMX CTOpOHAX.
Jlis mazepoB WM Ja3epHBIX CHUCTEM NIpHU OOOMX Mpoleccax TpeOyercs CTadHiInu3aTop
CIIEKTPOBOM YaCTOTHI /ISl padOTHI B TEUCHUE ITUTEIBHBIX IEPHOOB BPEMEHH.

CnenuanbHO MpeIHA3HAYeHHbIe WJIM MOATOTOBJIEHHBIE CHCTEMbI, 000pyI0BaHue U
KOMIIOHEHTBI /ISl HCTIOJIBL30BAHNS HA 000TaTHTEJIBHBIX YCTAHOBKAX € MJIa3MeHHBIM
pa3nejieHueM

BBOJHOE 3AMEYAHUE

[Ipu mporiecce mIa3MeHHOTO pa3/eNieHus IIa3Ma, COCTOSIIAs U3 HOHOB ypaHa, IPOXOIUT
Yepe3 JNIEKTPUUYECKOe MOJe, HACTPOSHHOE Ha YacTOTy HOHHOTO pesoHanca U™, ¢ Tem
4yT00Bl OHU B IMEPBYIO OYCPCOAb IOIJIOMAIM SBHCPIrUur0 M YBCIMYUBAJICA AUAMETP HX
MITOITOPOOOPA3HBIX  OpPOHT. HNonel ¢ mpoxoxaeHHEM TI0 OOJbIIEMY ITHAMETPY
3aXBATHIBAIOTCA JUIsi OOPA3OBaHMS MPOAyKTa, odoramenHoro U?. Ilmasma, koTopas
o0pa3oBaHa MOCPEACTBOM HOHHU3AIMK YPAHOBOTO Iapa, COJEPKUTCS B BAKYYMHOW KaMepe
C MAarHWTHBIM TIOJIEM BBICOKOH HANpPsHXKEHHOCTH, OOPa30BaHHBIM C MOMOIIBIO
CBEPXIIPOBOMSAIICTO MAarHMTA. OCHOBHBIC TEXHOJIOTUYECKHE CHCTEMbI IIpoIecca
BKJIFOYAKOT CUCTEMY TE€HEpPALlMM YPaHOBOW IUIA3MBbI, pa3JEIUTENBbHBIA MOAYJIb CO
CBEPXIIPOBOIAIINM MarHUTOM W CHCTEMBI U3BJIEUEHHUS MeTauia sl coopa "mpomykra" u
"XBOCTOB".
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5.8.1.

5.8.2.

5.8.3.

5.8.4.

5.8.5.

5.8.6.

MHKpOBOJIHOBLIe HUCTOYHMKHU IHEPIUU U AaHTCHHBI

CHCHI/IaHBHO MNpEAHA3HAYCHHBIC WJIM TOATOTOBJICHHBIE MHKPOBOJIHOBBIE HWCTOYHUKHU
SHEPTUU W aHTCHHBI VIS TeHePalUU WM YCKOPEHHUS NOHOB U 00JIaaroIIie CIIeIyIONUMU
xapaktepuctukamu: yactota Bblme 30T u cpenHsisi BbIXOJHAS MOUIHOCTBH JJISI
reHepanuu HoHoB Oonee 50 kBT.

CoueHouanbl 1Js B036y)KI[eHI/Iﬂ HOHOB

CriennaibHO NpeAHA3HAUYEHHBIE MM OATOTOBICHHBIE CONCHOUIBI ISl PaIuo4acTOTHOTO
BO30YKICHUST MOHOB B AmamnazoHe dactoT 6ojee 100 k['m u crmocoOHbIe paboTaTh HpU
cpennei MomHoCcTH 60see 40 kBT.

CucreMbl reHepaluy YPaHOBOM IJ1a3Mbl

CrnenuanbHO NpeIHAa3HAYECHHBIE WJIM TOATOTOBICHHBIC CHCTEMbI T'€HEpaldH YPaHOBOM
IUIa3Mbl, KOTOPBIE MOTYT COJIEPXAaTh BBHICOKOMOIIHBIC II0JIOCOBBIE HIIH PAacTPOBBIC
JMIEKTPOHHO-YYEBbIC TYIIKK ¢ T[epeJaBacMoOi MOIMHOCTRIO HAa MHIINEHb Oojee
2,5 xBt/cm.

CucTeMbl J1J151 00padOTKH KUTKOMETAJIMYECKOT0 ypaHa

CrnenmanbHO TIpeTHa3HAYCHHBIE WJIH TTOATOTOBIICHHBIC CUCTEMBI JIJIsT 00paOOTKHU KHUIKOTO
MeTallla JJIsS pacIUIaBIeHHOTO YpaHa MM YPAaHOBBIX CIUIABOB, COCTOSIINE W3 THIJICH U
OXJTKIAFOIIEr0 000pYyIOBaHHUS IS TUTIICH.

[HOACHUTEJIBHOE 3AMEYAHUE

Turmm u APYTUu€ KOMIIOHCHTLI 3TOM CUCTCMbI, KOTOPBIC BCTYIAOT B KOHTAaKT C
pacijiaBJICHHBIM YpaHOM WJIM YPAaHOBBIMU CILIaBaMH, U3TOTOBJICHBI M3 KOppO3HGCTOI71KPIX
)41 TepMOCTOﬁKHX MaT€puajioB MWW 3allUINCHBI ITOKPBITUEM M3 TaKHX MaTCpHalIOB.
HpI/ICMHeMLIC MaTepuajibl BKIOYAIOT TaHTAJI, HOKpBITLIﬁ OKCHIOM UTTpHUA I‘pa(l)I/IT,
I’pa(l)I/IT, HOKpBITLIﬁ OKHCJIaMH APYTHUX PCAKO3CMCIIbHBIX 3JICMCHTOB HUJIM UX CMCCAMMU.

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

CrienabHO TpeTHa3HAuYCHHBIC WK MTOJITOTOBJICHHBIE arperartsl Ui coopa "mpoaykra" u
"XBOCTOB" JIJIi METAJUIMYECKOI0 ypaHa B TBepJou ¢opme. OTu arperaTbl Ui cOopa
M3rOTOBJIEHBl M3 MAaTEpPHAJOB, CTOMKUX K HAarpeBy M KOPPO3UH, BBI3BIBAEMOW Iapamu
METaJUIMYECKOr0 YpaHa, TaKuX, KaK rpauT, TOKPHITHI OKCHUAOM HTTPHUS, WIM TaHTal,
WIN 3aIIUILEHBI IOKPHITHEM U3 TAKHMX MAaTEpUAJIOB.

Koxyxu pa3aeiuTeJbHOTr0 MOIYJIsI

Hunuaapuyeckue KaMmepbl, CIEMUAIbHO NpEeAHAa3HAYeHHBIE WM IMOATOTOBJICHHBIE IS
WCTOJB30BAHUS HAa OOOTATUTENIbHBIX YCTAaHOBKaX C IUIA3MEHHBIM pas3fefieHHueM, I
IOMEIEHUsT B HUX HCTOYHHKA YPaHOBOHW IIa3Mbl, JHEPreTHYECKOIO COJICHOMZA
PaauoyacTOThl U KOJJIEKTOPOB "mpoayKra" u "XBocTOB".

[NOACHUTEJIBHOE 3AMEYAHUE

OTH KOXXYXU HMEIOT MHOXKECTBO BXOAHBIX OTBEPCTHM AN MOJAYM AJIEKTPOMUTAHUS,
coequHeHn aU(PY3MOHHBIX HACOCOB, a TaKXKe JJI JUHArHOCTHMKM W KOHTPOJIS
KOHTPOJIbHO-U3MEPUTEIbHBIX TPUOOPOB. OHU MMEIOT NMPUCIIOCOOICHHUSI JUISI OTKPBITUS U
3aKpPBITHS, YTOOBI 00ECTIEYUTHh OOCITY)KMBaHHE BHYTPEHHUX KOMIIOHEHTOB U M3TOTOBJICHBI
W3 COOTBETCTBYIOIIMX HEMArHUTHBIX MAaT€pUAJIOB, TAKUX, KaK HEPYKABEIOIIAsl CTAIIb.
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5.9.

5.9.1.

CnenuajbHO mMpeaHA3HAYEHHbIE WJIM MOATOTOBJIEHHBIE CHCTEMbI, 000PyJI0BaHUE U
KOMIIOHEHTBHI VIl  HCHOJb30BAHUSI HA  YCTAHOBKAX  IEKTPOMATHHTHOTIO
odorameHnus.

BBOJHOE 3AMEYAHUE

[lpu >IEKTPOMarHUTHOM TMpolecce MOHBI METAJUIMYEeCKOTrO0 ypaHa, IONyYeHHBIe
MOCPEJICTBOM MOHHU3AIMK MHTAIOIIero Matepuana u3 cojiei (00brano UCl,), yckopsrores
U [IpOoXOoAAT 4Y€pE€3 MArHuTHOC II0JIC, KOTOPOC 3aCTaBJIACT HMOHBLI Pa3JIMYHBLIX H30TOIIOB
OPOXOMUTh 10  PA3IUYHBIM  HAIPABICHUSIM. OCHOBHBIMM ~ KOMITOHEHTaMU
3JIEKTPOMAarHUTHOTO HM30TOITHOI'O Cemaparopa  SBISIOTCA: MarHuTHOE TIoJie  JUIf
OTKJIOHCHHMS/pa3ieNeH!s] U30TONOB MOHHOIO ITy4Ka, HCTOYHHKA MOHOB C €ro CHCTEMOH
YCKOPEHUs, U CHUCTEMBI cOOpa OTAEJICHHBIX MOHOB. BcmomorarenbHble CHCTEMBI ISt
9TOTO TIPOIlecCa BKIIOYAIOT CHCTEMY CHA0XCHHS MAarHUTHON JHEpPrueil, CHCTEMBI
BBICOKOBOJIBTHOTO IIMTaHWA HWCTOYHHMKA HMOHOB, BAKYYMHYIO CHUCTCEMY U O6H_II/IpHI>Ie
CHUCTEMBl ~ XHMHYECKOW  0OpaOOTKM A7 BOCCTAHOBICHHMS  MPOAYKTa U
OYHCTKH/pereHepalui KOMIIOHEHTOB.

DJIeKTPOMArHUTHBIE CeNapaTopbl H30TONOB

QHCKTPOMB.FHI/ITHLIC cemapaTtopbl HM30TOIOB, CICHHUAJIBHO NPCAHAZHAYCHHBIC HWJIN
IMOATOTOBJICHHBIC IJIA pa3ACJICHUA U30TOIIOB ypaHa, U O6OPYI[OB3HI/IC 1 KOMIIOHCHTBI AJIA
9TOrI'0, BKJIrOYad:

a) HcrouHuku HOHOB

CrieruaJibHO ~ MPEJHA3HAYCHHBIC WM  IIOJATOTOBJICHHBIC  OTICNIBHBIC WM
MHOTOYHCIICHHBIC HMCTOYHHKH HOHOB ypaHa, COCTOSIIME M3 HCTOYHHMKA IIapa,
WOHU3aTOpPa W YCKOPWUTENS TMydYKa, W3TOTOBJICHHBIE K3 COOTBETCTBYIOIIUX
MaTepHasoB, TaKuX, Kak rpaduT, HEp)KaBerNas CTalb WIH MEIb, U CIOCOOHBIX
obecrieuynBaTh 00MIHI TOK B myuke HOHOB 50 MA mu Gonee.

b)  KomiekTopsl HOHOB

KOJ'IJ'IGKTOpHBIe IIACTUHBI, UMCIOIIUEC OBC HUJIN Ooiee meiIn M Iasa, CIICIHaJIbHO
NMpEAHA3HAYCHHBIC WJIM MMOATOTOBJICHHBIC JJIA c6opa ITY4YKOB MOHOB O6OF3HICHHOI‘O
n 06€I[HeHHOFO YpaHa W H3TOTOBJICHHBIE H3 COOTBCTCTBYIOUIMX MAaTCpPUaAJIOB,
TaKHX, KaK Fpa(i)I/IT HJIN HCPIKABCHOIasA CTaJlb.

c) BaxyymHbIe KOKYXHU

CrennanbHO TIpeAHA3HAUCHHBIC MM TOMTOTOBJICHHBIC BaKyyMHBIC KOXKYXHU IS
AJNIEKTPOMArHUTHBIX CEMapaTOpPOB ypaHa, M3TOTOBICHHBIE M3 COOTBETCTBYIOIINX
HEMarHUTHBIX MaTepUANIOB, TAKWX, KaK HEP)KaBEIOIIasl CTalb, U TpeAHa3HauYCHHbIE
1utst pabothl pu nasiernu 0,1 I1a vom Hioke.

[NOACHUTEJIBHOE 3AMEYAHUE

OTU KOXYXU CIEUUATBHO MpeIHAa3HAYeHBI JJIS MOMEUICHUS B HUX HMCTOYHHKOB
MOHOB, KOJUICKTOPHBIX IUIACTHH ¥ BOJOOXJIAXKIAEMBIX BKJIAABIIICH W UMEIOT
MPUCIIOCOOJICHUS Il COCAUHEHUN AU(QPY3MOHHBIX HACOCOB U MPHCIIOCOOJICHUS
JUTS. OTKPBITHS Y 3aKPBITUS B IIEIISAX U3BJICUCHUS U 3aMEHBI ITHX KOMIIOHEHTOB.

d) MarHuTHbI€ MOJTIOCHBIE HAKOHEYHUKH

Cneunaano NpE€aAHAa3SHAYCHHBIE WM IIOATOTOBJICHHBIC MArHUTHBIC ITIOJIFOCHBIC
HAaKOHCYHHUKH, UMCIOIINEC NUAMCTP oonee 2 M, HCIIOJIB3YEMBIC IUIA obecrneucHUs
MNOCTOAHHOI'O MArHUTHOTO MOJIA B 3JICKTPOMArHUTHOM C€apaToOpC N30TOIIOB U IJIA
NnepeHoCca MAarHuTHOIO MOJid MEXKAY PACIIOJIOKCHHBIMUA PSAAOM CeIlapaTOpaMu.
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5.9.2.

5.9.3.

BbICOKOBOJbTHBIE HCTOUHHKH MUTAHUS

CrnenmanbHO TIpEIHA3HAYCHHBIC WA IOATOTOBICHHBIE BBICOKOBOJIBTHBIC WCTOYHHKHU
MUTAHUS IS UCTOYHHKOB WOHOB, OOJAJaroIvie TIOJHBIM HAOOpPOM  CIEAYIOIIHNX
XapaKTEPUCTHK: MOTYT padoTaTh B HENPEPHIBHOM PEKHUME, BBIXOAHOC HANpSKCHUE
20 000 B mim Gomnee, BbIXomHOM TOK 1 A ik Ooniee U cTaOMIM3AIU HATIPSDKEHHS MEHee
0,01% B TeucHue 8 Jacos.

M cTOYHNKHN MUTAHUSA JIEKTPOMArHuToB

CHCI_[I/IaJIBHO NMpE€AHAa3HAUYCHHBIC HJIM MOATOTOBJICHHBIEC MOMIHBIC HWCTOYHHKHW ITUTAHUA
MOCTOSTHHOTO TOKa JUISL DJIEKTPOMArHUTOB, 00JaJal0IINe MOJHBEIM HA0OpOM CIEAYIOIIHNX
XapaKTEePUCTHK:  BBIXOJHOW TOK B HempephlBHOM pexume 500 A wmam Oonee mpu
HanpspkeHnn 100 B wnm Oonee, mpu cTabnuiH3amuy M0 TOKY WIH HAIMpPSDKEHUIO MEHee
0,01% B TeucHue 8 4acos.

YcTraHOBKM [JII NPOM3BOACTBA TSKENO0l BOAbI, JeiiTepusi u JeiiTepueBbIX
coeMHEHN W 000pyaoBaHMe, CIIENHATBHO NMPeIHA3HAYEHHOE HJIH MOATr0TOBJIEHHOE
JJISL DTOTO

BBOJIHOE 3AMEYAHUE

Tsokenyro BOLy MOMKHO NPOW3BOIHTH, HCHONB3YS pa3inuHble mpouecchl.  OmHakKo
KOMMEPYECKH BBITOJJHBIMU SIBIISIIOTCS J1Ba TPOLECca: MPOIECcC N30TOIMTHOTO OOMEHA BOJIBI
u cepoBogopoaa (mpouecc GS) U nporecec H30TOMHOTO 0OMEHA aMMHUaKa U BOJOPOAA.

IIpouecc GS ocHOBaH Ha OOMEHE BOJOPOJIA U JIEHTEPHUS MEXIY BOAOH U CEPOBOAOPOIOM
B CUCTEME KOJIOHH, KOTOPBIE IKCIUTYaTUPYIOTCS C XOJIOAHON BEpXHEW CEKIMEH U ropsuei
HIDKHEW cekiueld. Bona TedeT BHU3 MO KOJIOHHAM, B TO BpeMsl Kak CEpOBOJOPOHBIN ra3
[MUPKYJIMPYET OT AHA K BEpIIWHE KOJIOHH. JIJIs CONeHCTBHS CMEUIMBAHHIO T'a3a M BOJBI
UCTIOJB3yeTCs Ps AbIpYaThIX JOTKOB. JleiiTepuii mepememiaercss B BOAY IMPH HU3KUX
TeMIIepaTypax U B CEpOBOJIOPO/ MPH BBHICOKMX TemrepaTypax. OOoramieHHbIe AeHTepreM
ra3 wid BoJa YAAJAIOTCS M3 KOJIOHH TEepPBOM CTYNEHW Ha CTBHIKE TOPSIUYMX M XOJIOIHBIX
CEKILIMH, ¥ IPOLECC MOBTOPSETCS B KOJIOHHAX cienyrouei crynenu. IIpoaykr nociensei
(ha3zer — Boma, oborameHHas aertepueM 1m0 30%, HampaBiseTCsS B AWUCTHILUISAIHOHHYIO
YCTaHOBKY HJsl NMPOU3BOJCTBA PEAKTOPHO-YMCTOM TsKeNol Bomasl, T.e. 99,75% oxucu
JIenTepus.

B mponecce oOMeHa MeXAy aMMHAKOM KM BOJOPOJAOM MOXHO H3BJICKaTh JEHTEepHid U3
CHHTE3-Ta3a IMOCPEJCTBOM KOHTAKTa C KMIKHM aMMHMaKOM B MPHUCYTCTBHM KaTaJln3aTopa.
CuHTe3-Ta3 nojiaeTcss B OOMEHHbIe KOJIOHHBI M 3aTEM B aMMHA4YHBIA KOHBEpTep. BHyTpu
KOJIOHH Tra3 MOJHMMAETCs OT JHA K BEPUIMHE, B TO BPeMd KaK XUIKUH aMMHAK TEYET OT
BEpIIMHBI KO AHY. JleHTepuil B CHHTE3-ra3e JIMIIAeTCA BOAOPOAA U KOHUEHTPUPYETCS B
aMMHake. AMMHAaK MOCTyHaeT 3aTéM B YCTaHOBKY [UIsl KPEKHMHra aMMHaka Ha JHe
KOJIOHHBI, TOT/Ia KaK ra3 coOHWpaeTcss B aMMHauyHOM KOHBepTepe Ha BepmmHe. Ha
MOCTEeNYIOMMX  CTYNEeHAX MPOMUCXOAUT  JaibHeilmee obOorameHue, U  IyTeM
OKOHYATENbHOW AMCTHIUISAIINH NIPOM3BOJUTCS PEAKTOPHO-UMCTas Tshkenas Boxa. [lomaua
CHHTE3-Ta3a MOXKET ObITh 0OecrieueHa aMMHayHON yCTaHOBKOM, KOTOpasi B CBOIO OYepelb
MOXeT OBITh COOpPYXKEHa BMECTE C YCTaHOBKOH U MPOM3BOACTBA TKEJIOW BOIBI IyTEM
M30TONMHOro 0OMeHa aMMHaKa U BoropoJa. B mporecce aMmMruauHO-BOIOPOJHOTO OOMEHa
B KauecTBEe HCTOYHHMKA HCXOJHOTO ICUTEPUS MOMKET TaKKe HCIOJIb30BaThCA OOBIYHAS
BOJA.
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6.1.

6.2.

6.3.

MHorue npeaMeTsl KIII0YeBOro 000pyA0BaHUs AJ1s1 YCTAHOBOK MO MTPOU3BOJCTBY TSDKEIION
BOJIbI, HCHONB3YIOMHUX Tporecchl GS WM aMMHA4YHO-BOJIOPOJHOTO OOMEHA, IUPOKO
pacrmpocTpaHeHbl B HEKOTOPBIX OTPacisiX HEPTEXMMHUYECKOW IMPOMBIIIICHHOCTH.
Oco0OeHHO 3TO KacaeTcsl HeOOJNBITHX YCTaHOBOK, UCIONB3YyIoMmuX nporecc GS. Omuako
HEMHOTHE TpeAMEeThl 00OpyMOBaHHS SBIAIOTCA cTaHgapTHeIMH.  [Ipomeccer GS u
aMMHaYHO-BOJIOPOAHOTO  OOMeHa  TpeOyroT  00paboTku  OONBIIMX  KOJHYECTB
BOCILJTAMEHSIOIIUXCS, KOPPO3MOHHBIX M TOKCHYHBIX JKUAKOCTEH TPH TMOBBILICHHOM
napneHnd.  COOTBETCTBEHHO NpH pa3pabdOTKE CTaHIAPTOB IO TNPOSKTHPOBAHUIO H
9KCIUTyaTaluy Uil YCTAaHOBOK M 00OPYAOBaHHMs, UCTIOIB3YIOMIUX 3TH MPOLECCHI, CIEIyeT
yZIensaTh 00JbIIOe BHUIMAHUE TTO00PY MAaTEpPHAIOB M X XapaKTEPHCTHKAM C TEM, YTOOBI
00eCneYnTh JIUTENBHBIH CPOK CITy’KOBI NPHU COXPAaHEHHH BBICOKOH O€30MacHOCTH H
HaJIeKHOCTH. Ompenenenue MaciuTaboB  0O0YCIIOBIMBAETCS TIJIABHBIM — 00pa3oM
COOOpaXCHUSIMH JKOHOMHUKH M HeoOxoaumocTH. Takum oOpa3zom, Oonblias YacTh
IpEeMETOB 000PYIOBaHHS H3TOTOBIAETCS B COOTBETCTBHH C TPEOOBAHMAMH 3aKa34UHKa.

Hakoneu, cinegyer oTMeTuTh, 4TO Kak B mpouecce GS, Tak W B HpoLECCE aMMHUAYHO-
BOJIOPOJHOTO OOMEHa, MpeaMeTsl 00OpyHOBaHUS, KOTOpPhIE II0 OTAEITBHOCTH He
MpeIHa3HAYEeHbl WM TOJATOTOBICHBI CHEIUANBHO I MPOU3BOJACTBA TSKEIOU BOJBI,
MOTYT COOMPAThCS B CUCTEMBI, CICIMATLHO MPEIHA3HAYCHHBIC I ITOATOTOBJICHHBIC IS
MPOU3BOJICTBA TSKENONW BONBI. IIpuMepamMu TakuX CHCTEM, MPUMEHSIEMBIX B 00OMX
MpoIleccax, SIBIAIOTCA CHUCTEMa KAaTAIMTHYECKOIO0 KPEKHUHTa, WMCIOJb3yeMmasi B Mpolecce
oOMeHa aMMuaKa ¥ BOJOPO/Ia, ¥ TUCTHIUISIIIHOHHBIE CUCTEMBI, HCIIONIb3YeMbIE B MPOIIECCE
OKOHYATEJIbHON KOHUEHTPALMH TSDKEJIOM BOABI, JOBOISLICH €€ N0 YPOBHS PEaKTOPHO-
YHCTOM.

IIpeameTsl 000pyMOBaHMUSA, KOTOPHIE CHEIHAIBHO TPEeIHA3HAYCHBI WIIH TTOATOTOBIICHBI
JUTS TIPOU3BOJICTBA TSHKETIOW BOIBI ITyTEM HCITONE30BaHUs MO0 mporecca 0OMeHa BOIBI U
CepoBOIOPO/Ia, TINOO Mporiecca oOOMeHa aMMHUaKa U BOJIOPO/1a, BKITFOYAIOT:

Bopo-cepoBonopoanbie 00MeHHbIE KOJIOHHBI

OOMeHHbIE KOJOHHBI, HM3TOTABIMBAEMbIE U3 MEJIKO3EPHUCTON YITIEPOMUCTOM cTanu
(mampumep, ASTM AS516), muamerpom ot 6 M (20 pyToB) mo 9 M (30 dyToB), KOTOPBIC
MOTYT 3KCIUTyaTHpPOBaThcs MpPU AaBleHWW cBblme wiu paBHoM 2 MIla (300 ¢yHT/KB.
JIOMM) W HWMEIOT KOPPO3HOHHBIH JOMyCK B 6O MM MIM OOJBIIe, CIEUHATbHO
IpeIHa3HAYEeHbl WM IOATOTOBJICHBI [UI1 IPOM3BOJACTBA TSDKEJIOM BOIBI IIyTEM
WCIIOJIb30BaHMs IPOLIECCa U30TOMMHOTO 0OMEHa BOJbI M CEPOBOAOPOIA.

I'azoxyBKHU M KOMIIpecCOpbI

OpHoctyneHuatsle, MajoHamopHele (T.e. 0,2 MIla wmun 30 ¢yHT/KB. q10iiM)
LEHTPOOEKHbBIE Ta30AYBKU MM KOMIIPECCOPHI AJSl LUPKYIALUN CEPOBOAOPOIHOIO Tasa
(r.e. raza, coxmepxkamiero Oonee 70% H,S), cmenmanbHO TpeTHA3HAYCHHBIC WM
MOJrOTOBJICHHBIE Ui TIPOU3BOJICTBA TSDKEJONW BOZBI IyTEM HCIIONB30BAHUS Tpolecca
oOMeHa BOABI M CEpOBOJOPOJA. OTH Ta30AyBKM WJIH KOMIIPECCOPHI HMMEIOT
IIPOM3BOAUTENILHOCT, MPEBBIMAIOIIYI0 WIH paBHy0 56 M'/c. (120 000 SCFM) mpu
SKCIUTyaTallMd TOJ JaBJCHHWEM, TpeBhImaronmM win pasHeM 1,8 Mlla (260 ¢yHT/KB.
IIOIM) Ha BXOJIE, U CHaOKEHbI caJbHUKaMH, yCTOMYMBBIMHU K Bo3aeiicTBuio H,S.

AMMHAYHO-BOJOPOIHbIEe 00MEHHbIE KOJOHHBI

AMMUaYHO-BOJIOPOJTHBIE OOMEHHBIE KOJIOHHBI BBICOTOM Ooiee wiu paBHOW 35 M
(114,3 pyroB) muamerpom ot 1,5m (4,9 pyroB) no 2,5 M (8,2 PpyToB), KOTOpEIE MOTYT
OKCIUTyaTHPOBAThCS TMOJ JaBlieHWeM, mnpeBblmaromuM 15 MIla (2225 ¢yHT/kB. moiim),
CHelMaJIbHO MpeaHa3HAuYeHHbIE WM MOATOTOBIIEHHBIE JJISl POU3BOJICTBA TSDKEIONW BOJIBI
IyTE€M HCIIOJIb30BaHUs Ipoliecca oOMEHa aMMUaka U BOAOPOAA. OTU KOJOHHBI UMEIOT
TaKXe [0 MEHbILIECH Mepe 0ITHO OTOOPTOBAHHOE OCEBOE OTBEPCTHUE TOT'O K€ TUaMETpPa, UYTO
W LWIMHApPUYECKas YacTh, 4Yepe3 KOTOPYI0 MOTYT BCTaBJIATHCS WM BBIHUMATbCS
BHYTpPEHHHE YacTH KOJIOHHBHI.
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6.4.

6.5.

6.6.

6.7.

BHyTpemme YaCTHU KOJOHHBI U CTYIIEHYATBIC HACOCHI

BHyTpeHHHE 4YacTH KOJIOHHBI M CTYIIEHYaThle HACOCHI, CIICIHMAILHO MpeAHa3HAYCHHBIC
WIN TIOATOTOBJCHHBIC JUISI KOJNOHH JUII TPOWM3BOJACTBA TSDKENIOW BOIBI  ITyTEM
WCTIONB30BaHMS TIPOILecCa aMMHaYHO-BOJOPOTHOTO OOMEHa. BryTpennue uacTu
KOJIOHHBI BKJIFOUAIOT CHEIHabHO IpeIHA3HAaYCHHbIE KOHTAKTOPHI MEXIY CTYICHSIMH,
COJICHCTBYIONIE TECHOMY KOHTAaKTy Ta3a u KuAKocTH. CTyrneHdYaThle HACOCH! BKIIOYAIOT
CIEIUANBHO TpPeJHA3HAUYECHHBIE MOTPY>KAaeMbIe B JKHAKOCTh HACOCHI ISl LUPKYISIUU
JKUJIKOTO aMMHUaKa B Mpelenax o0beMa KOHTAKTOPOB, HAXOJIIUXCS BHYTPH CTyICHEH
KOJIOHH.

YcraHoBku aJ1s1 KPEeKHHIa aMMHaKa

VCcTaHOBKH JUIsl KPEKUHTa aMMHaKa, SKCIUTyaTHpyeMble IO/ JaBJICHUEM, TPEBHIIIAIONINM
wm paBHeiM 3 MIla (450 QyHT/KB. Af0¥iM), CHENManbHO TMpeIHA3HAYCHHBIC WU
MOJTOTOBJICHHBIE JJIi MPOU3BOJACTBA TSHKEIOH BOABI MyTEM HCIIONB30BaHMs Ipolecca
M30TOITHOTO0 0OMEHa aMMHUaKa ¥ BOJIOPO/a.

NudpakpacHbie aHAIN3ATOPBI NOTJIOLIEHUS

WndpakpacHele aHanu3aTOpbl IOIVIOIIEHMS, CIIOCOOHBIE OCYLIECTBJIATh  aHAIIU3
COOTHOIICHUSI MEXIY BOAOPOIOM M JeHTEepueM B peanbHOM MaciuTabe BpeMeHH, Korna
KOHIIEHTpalMH JeUTepHs paBHbI WK TpeBbImaoT 90%.

Karaantuyeckue neun

Karanurnueckue neuu ajs nepepabOTKH 00OTalllEHHOTO JEHTEPUEBOTO ra3a B TAKEIYIO
BOJY, CICITUATBHO MPEIHA3HAYCHHBIE WIIA TTOATOTOBICHHBIC VIS MPOU3BOJICTBA TSKEIION
BOJBI ITyTEM HCIIOIH30BaHUS MIPoIlecca N30TOIMTHOTO0 0OMeHa aMMHaKa U BOJIOPO/Ia.

YcTaHOBKH AJ151 KOHBEPCHH ypaHAa M 000pyI0BaHMe, CTIENMAJBLHO NPeAHA3HAYEHHOE
WJIM MOAT0TOBJIEHHOE JJIl 3TOT0

BBOJAHOE 3AMEYAHUE

B ycraHoBkax W cucTremMax A KOHBEPCHHM ypaHa MOXKET OCYIIECTBISATHCS OIHO WU
HECKOJIbKO IPEBPAIeHUH M3 OJHOTO0 XMMHUYECKOr0o M30TONa ypaHa B JIpYroi, BKIOYas:
KOHBEPCHIO KOHIICHTPATOB ypaHoBo#l pyasl B UO;, korsepcuto UO; B UO,, KOHBEpCHIO
okucelt ypana B UF, umu UFg, kouBepcuro UF, B UFg, kouBepcuro UF¢ B UF,4, koHBepcuio
UF, B MeTainuueckuil ypan u KoHBepcuio ¢propunoB ypana B UO,. MHorue KitoueBble
KOMIIOHEHTHl 00OpYJOBaHUs YCTaHOBOK [UIsi KOHBEPCHMH YypaHa XapakTepHbl ISt
HEKOTOPBIX CEKTOPOB XMMHYECKOW 00padaThiBarollell MPOMBINUICHHOCTH. Hampuwmep,
BUJBl OOOPYJIOBaHMS, HCIOJB3YEeMOI0 B 3THUX IMpoLeccax, MOTYT BKJIIOYATh: IIeuH,
KapyCelbHBIE IIEYH, PEAKTOPBI C IICEBJOOXKIKEHHBIM CIOEM KaTalu3aTopa, KapOBBIE
pEaKTOpHBIE OamIHW, J>KUAKOCTHBIE LEHTPUGYTH, IUCTUUISLUOHHBIE KOJOHHBI H
JKUIKOCTHO-KHUIKOCTHBIE SKCTPAKIIMOHHBIE KOJOHHBI. (OIHAaKO HE MHOTHE KOMIIOHEHTHI
o0opynoBaHHs UMEIOTCS B "TOTOBOM Bupe"; OONBIIMHCTBO W3 HHUX JOJDKHBI OBITH
MOJITOTOBJIEHBI COTJIACHO TPEeOOBAaHMAM U cleUM(UKALMAM 3aKa3uyuka. B HEKOTOpBIX
cIy4yasx TpeOyeTcsl YYHTHIBaTh CIIEHUAIbHbIE TPOEKTHbIE W KOHCTPYKTOPCKHUE
0COOEHHOCTH [UIf 3allUThl OT AarpecCUBHBIX CBOICTB HEKOTOPBHIX U3 0OpaldaThIBaEMBIX
xummueckux BemectB (HF, F,, CIF; u ¢ropunsr ypana). Haxownen, ciemyer OTMETHUTS,
YTO BO BCEX IPOLIECCAX KOHBEPCHH YypaHa KOMIIOHEHTHl OOOPYIOBaHHS, KOTOPHIC
OTJIENBHO CHEIUAIbHO HE MpeHa3HaueHbl MM MOATOTOBIIEHBI IS KOHBEPCHU YpaHa,
MOTYT OBITh OOBEIWHEHBI B CHCTEMBI, KOTOpBIE CIHEIHaIbHO MpeaHa3HA4YEHBl WU
MOJITOTOBJIEHBI JJIs1 MCTIONB30BAHHUS B IIENIIX KOHBEPCHH ypaHa.
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7.1.

7.2.

7.3.

7.4.

7.5.

7.6.

CnenuajbHO NpeAHA3HAYEHHbIE WM NMOJArOTOBJEHHbIE CHCTEMBbI [JI KOHBEPCHH
KOHLEHTPATOB YpaHoBoii pyabl B UO;

[HOACHUTEJIBHOE 3AMEYAHUE

KonBepcuss koHIGHTpaToB ypaHoBoH pyasl B UO; MOXKET OCYIIECTBIATHCS CHadaja
HOCPEICTBOM DPACTBOPEHUS PyIbl B a30THOM KHCIOTE W O3KCTPAKLUUU OYUIIEHHOTO
reKcarupara ypaHWIIUHUTpaTa C IOMOIIBI0 TaKOrO PpacTBOPUTENS, Kak TpUOYTHI
¢docdart. 3areM rekcaruapaT ypaHwiguHUTpaTa mpeodpazyerca B UO; nubo mocpencTBoM
KOHIICHTpAIlUM H JICHUTpAlWHW, JHOO0 IOCPEJCTBOM HEHTpaIM3aliu Ta3000pa3HbIM
aMMHaKOM ISl IOJYYEHUs TUypaHaTa aMMOHUS C MOCIeAYIomel GuibTpamuei, CymKon
Y KaJIbIIUHUPOBAHUEM.

CHeHHaﬂBHO NnpeaHasHa4YeHHbIC WM NOATIOTOBJICHHBbIC CUCTEMbI JJIsi KOHBEPCUM
UO3BUF6

[HOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UO;3; B UFg MOKET OCYIIECTBISATHCS HEMOCPEACTBEHHO (hropupoBanuem. Jlis
nporecca Tpedyercss HCTOUHUK ra3000pa3Horo Gpropa win TpexpTOPUCTOTO XJI0pa.

CrnenuajabHO INPCAHASHAYCHHBbIC W/IH NOATOTOBJCHHBLIC CHCTEMbI JJisd KOHBEPCHUH
UO3BU02

[NOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UO; B UO, MOXeT ocCymecTBIATbCS THocpeAcTBoM BoccTaHoBieHUs: UQOj
ra3000pa3HBIM KPEKUHT-aMMHUAKOM HJIH BOJOPOJIOM.

CHeII](la.HbHO NpeaAHasHAYCHHbIC HJIH MNOAT0TOBJCHHbLIC CHUCTEMbI 1 KOHBEPCHH
UOzBUF4

[NOACHUTEJIBHOE 3AMEYAHUE

Konsepcuas UO, B UF4 moxker ocymectBuarbead mnocpeactsoM peakmun UO; ¢
ra3zoo0pasubiM ¢propucteiM BogopoaoM (HF) npu remneparype 300-500°C.

CHeII](la.HI)HO NpeaAHasHAYCHHbIC HJIH NOAT0OTOBJCHHbLIC CHUCTEMbI 1 KOHBEPCHH
UF4BUF6

[TOACHUTEJIBHOE 3AMEYAHUE

Konsepcua UF; B UF¢ ocymecTBisercss MOCPEACTBOM 3K30TEPMHUYECKON PEAKIMH C
¢Topom B peakrtopHoil Oamne. UFs KOHOEHCHpyeTCs W3 TOpSYMX JIETYYHX TIa30B
MOCPECTBOM TPOIYCKaHUs IMOTOKAa ra3a 4Yepe3 XOJOAHYIO JIOBYIIKY, OXJIAXIEHHYIO
no -10°C. [lns mporiiecca TpeOyeTCst HICTOYHHUK Ta3000pa3Horo ¢ropa.

CnenuanbHO NpeJHA3HAYEHHbIE MJIM IMOArOTOBJIEHHbIE CHUCTEMbI JIsl KOHBEpPCHH
UF, B MeTajumm4eckuii ypan

[NOACHUTEJIBHOE 3AMEYAHUE
Koneepcus UF; B MeTaJulMdeckMid ypaH OCYIIECTBISICTCS MOCPEACTBOM  €rO

BOCCTaHOBJICHHUSI MarHueM (KpyIHbIe apTHW) WIK KaJblKeM (Manble napTun). Peakuus
OCYIIIECTBIIsIETCA IIPU TEMIIepaTypax BhIIe TOUKH IaBieHus ypana (1130°C).
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7.7.

7.8.

CHeHHaHLHO NpeIHAa3HAYCHHbIC HUJIH MNOATOTOBJCHHbLIEC CHCTEMbI 1/ KOHBEPCHH
UF6BU02

[HOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UF¢ B UO, MOXET OCYIIECTBIATHCS TIOCPEACTBOM OJHOTO M3 TPEX MPOIIECCOB.
B nepBom mpouecce UF¢ BoccTtanaBnuBaetcst u rugponusyercs B UO, ¢ HCTIOIb30BaHUEM
Bojioposaa u napa. Bo Bropom mpomnecce UFq runponusyercs pacTBopeHHEM B BOIE, IS
OCXJICHUS TUypaHaTa aMMOHUsI JTOOaBISETCS aMMHaK, a JUYPaHAT BOCCTAHABIMBACTCS B
UO, Bogopoaom mpu Temmeparype 820°C. Ilpu tperbeM mporecce razoodpaszasie UFg,
CO, w NH; cMmemmBaloTcs B BOIe, OCaxaas YpaHWIKapOOHAT aMMOHHUSI.
YpanunkapOoHAT aMMOHHUS CMEIIMBAeTCI C TapoOM W BOJIOPOIOM IIPH TeMIEpaType
500-600°C nns npousBoacta UO,.

Konsepcua UFs B UO, yacto OCyIIECTBIIETCS Ha NEPBOM CTYNEHH YCTAHOBKHU I10
W3TOTOBJIEHUIO TOILIMBA.

CHeIIl/la.HI)HO NpeaHasHAYCHHbIC HJIH NOAT0TOBJCHHbLIC CHUCTEMbI 1 KOHBEPCHH
UF6BUF4

[TOACHUTEJIBHOE 3AMEYAHUE

Koungepcusa UF¢ B UF, ocymiecTBisieTcst oCpeacTBOM BOCCTAHOBIICHUS BOJOPOAOM.
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