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[ononHuTenbHbIn NpoToKon K CornaweHunto
Mexay Ypyrsaem n MexgyHapogHbim
areHTCTBOM MO aTOMHOW 3HEPIrnn O NPUMEHEHUN
rapaHTum B cBdA3n ¢ [loroBopom o
HepacnpocTpaHeHUN A0epPHOro OpyXxug

1. Tekct JlomomHuTenapHOro mMpoTokoyia kK CorjameHuo MexAy YpyrsaeM u MeXITyHapOIHBIM
areHTCTBOM [0 AaTOMHOM »JHEPruM O TMPUMEHEHUM TrapaHTui B cBsisu ¢ JloroBopom o
HEPAaCIPOCTPAHEHHH SJIGPHOTO OPYX KK BOCIPOM3BOIHUTCS B MPUIOKEHHH K HACTOSIIEMY JIOKYMEHTY
JUTs ”HPOPMAITUH BceX WIeHOB. JIOMOTHHUTENLHBIA MPOTOKOI ObIT 07j00peH COBETOM YIPABISIONINX
23 centsa6ps 1997 roga. On 6wu1 omnucan B Bere 29 centsaops 1997 roxa.

2. B coorBercTBUM cO cTaTheit 17 JIOomOMHATEIHHOTO MPOTOKOIA OH BCTYMWI B cuiny 30 ampers
2004 roma, B IeHb, Koraa ATEHTCTBO TMOJIYYHIIO OT YPYyrBas MAUCbMEHHOE YBEIOMIICHHE O TOM, UTO
3aKOHO/IATEJIbHBIC W/WUIIM KOHCTUTYIIUOHHBIC TPeOOBaHUS Y pyrBasi, HCOOXOAUMBIC /ISl BCTYIUICHUS B
CHUITY, BBITIOJTHEHBI.
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INFCIRC/157/Add.1
[Ipunoxxenue

JIOIIOJIHUTEJIBHBIN ITPOTOKOJI K COI'TAIIEHUIO MEXIY YPYI'BAEM 1
MEXIYHAPOJHBIM ATEHTCTBOM I10 ATOMHOM SHEPI'MIM O IPUMEHEHHH
I'’APAHTHH B CBA3U C JOI'OBOPOM O HEPACITPOCTPAHEHUNU AJJEPHOI'O
OPYXUA

[TPUHUMAS BO BHUMAHUE, uro Ypyreaii u MexayHapoIHOE areHTCTBO IO
aTOMHOM 3Hepruu (B JaJbHEWIIEM HMEHyeMoe "ATEHTCTBOM') SBISIOTCA y4YaCTHUKAMU
Cornaiienys 0 IPUMEHEHUH TapaHTUA B CBSI3U € [JoroBOpOM O HEPACIIPOCTPAHEHUU SIACPHOTO
opyxus (B JanpHeWeM uMmeHyeMoro "CornameHueM O rapaHTHsxX'), KOTOpO€ BCTYIWIO B
cury 17 centsiops 1976 rona;

[TPUHUMASA BO BHUMAHMUE, uro Ypyraii 1 MexayHapoaHOEe areHTCTBO IO
aTOMHOM 3HEpPIUM SBIIAIOTCA TaKKe ydacTHUKaMu [IpoTokosia, 3aKkiIFOUEHHOTO B CBSI3U CO
cratbeil 13 JloroBopa o 3anpeiieHnu siAepHoro opyxusi B JIaTHHCKOM AMepHKe, B KOTOPOM,
IIOMHMO IIPOYET0, IMPEAYCMATPUBAETCSA, YTO TapaHTUH, H3J10XKEHHble B CorjameHuu o
rapaHTHsIX, NPUMEHSIOTCS TaKKe B OTHOLIEHWH YpyrBas B CBA3M C JloroBopoMm o
3allpelleHun  siepHoro opyxus B JlatuHckol AMepuke (B JajJbHEHIIEM HMEHYMBIM
"IloroBopom Tmaremonko"), u uro ecnu CorjameHue O TapaHTHSAX TepseT CHITY, TO
3aKJIFOYAETCs COIVIAIIEHUE OTHOCUTENBHO MPOJOJIKEHUSI IPUMEHEHUS FapaHTUil ATEHTCTBOM
B cBs3u ¢ JloroBopoM Tiarenonko.

YUUTBIBAS xenanue MEXIYHApOAHOTO COOOIECTBA eule 0osiee YKPEHHUTh PEXUM
AJIEPHOTO HEPACIIPOCTPAHEHHUS IIyTEM MOBBIIIEHHS JEUCTBEHHOCTH U 3()(HEKTUBHOCTH CUCTEMBI
rapaHTuii ATeHTCTBa;

HAITOMMHASI, uto AreHTCTBO IIpHU OCYLIECTBICHUU TapaHTUN OJDKHO YYUTHIBATh
HEOOXOAMMOCTh: M30erarb CO3JaHUsl NPEMSITCTBUI SKOHOMHUYECKOMY M TEXHOJOIMYECKOMY
pa3BUTHIO YpyrBas WIHM MEXIyHApOTHOMY COTPYIHHYECTBY B OOJIACTM MHPHOH sIEpHOM
NEATeNIbHOCTH;  COOMIOJaTh JEHCTBYIOIIME IONOXKEHHS B OOJIACTM OXpaHbl 3/I0POBbS,
0e30MmacHOCTH, (PU3MYECKOW 3alIuThl, a TaKKe JApyrue JAeHCTBYIOIIME TpeOOBaHMUS
0€30MacHOCTH U IpaBa OTAEIbHBIX JIML; W NPUHUMATh BCE MEPHI IO 3alUTEe KOMMEPUECKHX,
TEXHOJIOTMYECKHX W TIPOMBIIIICHHBIX CEKPETOB, a Takke JApYyrod KOH(HUIAESHINAIHHOMN
uH(pOpMaILNK, KOTOPas CTAHOBUTCS] EMY U3BECTHOM;

[TPUHUMAS BO BHUMAHUME, 4ro wyactora MNpOBEACHUS W HHTEHCUBHOCTH
MEpOTPUATUN, YKa3aHHBIX B Hactosiiem [Ipotokone, OyayT TOIAEPKUBAThC Ha
MUHUMAQJIBHOM  YPOBHE, COOTBETCTBYIOIIEM II€JTM  TOBBIIICHUS  JCHCTBEHHOCTH |
3¢ PEKTUBHOCTH rapaHTHii ATEHTCTBA;

HACTOSINM VYpyrsaii 1 AT€HTCTBO COIIACHIINCH O HUKECIIEYIOLIEM:



CBA3b MEXKAY HACTOAIIUM ITPOTOKOJIOM U COI'VTAITEHUEM O
I'APAHTUAX

Cratps 1

[Tonoxenus CornaimieHus 0 rapaHTHsIX MPUMEHSAIOTCS K HactosmeMy [IpoTokoiny B
TOW Mepe, B KAaKOH OHM COOTBETCTBYIOT TIOJOKEHUsIM HacTtosimiero IIporokona wu
COBMECTUMBI ¢ HUMHU. B ciydae nmpoTuBopedusi Mexay MosoxeHusmu CornameHus o
TapaHTHIX U MOJIOKEHUSMH HacTosmero [IpoTokona NpuMeHSIOTCS MOJ0KEHNST HACTOSIIETO
IIporokomna.

NNPEJOCTABJIEHUE THO®OOPMALINU

Crarbs 2
a. VYpyrBaii npenocTaBisgeT AT€HTCTBY 3asiBIICHUE, COACpPIKAIIIEE:
1) OOmiee omucanue W HMHYOPMAIUIO, YKA3bIBAIOIIYI0 MECTO IPOBEICHUS

OTHOCSIIIUXCS K SEPHOMY TOIUIMBHOMY UKy HaYyYHO-HCCIIEOBATEIbCKUX U
OTIBITHO-KOHCTPYKTOPCKUX pabOT, HE CBS3aHHBIX C SJCPHBIM MaTEepHAJIOM,
OCYILIECTBISIEMBIX  IJe-MH00, KOTOpble  (UHAHCUPYIOTCS,  MOJYYHIIN
KOHKPETHOE pPAa3pelieHHe WU KOHTPOJIUPYIOTCS WA OCYHIECTBISIOTCS OT
WMEHU YpyrBasi.

i1) OmpeneneHHyl0  ATEHTCTBOM Ha OCHOBE  OXHIAEMOTO  TOBBIIICHHS
NEUCTBEHHOCTH WM 3((EKTUBHOCTH U COIJIACOBAHHYIO C YpyrBaem
WH(pOpPMAIIHIO O Kacalomencs TapaHTU IKCIUTYaTallMOHHOM JeSTEIhHOCTH Ha
YCTaHOBKaxX MW B MCCTax HaXOXKACHUA BHC YCTAHOBOK, T/C OGBI‘IHO
UCIIOJIb3YETCs sIIEpHBINA MaTepual.

1i1) OO1iee omucaHHe KaKAOTO 30aHUA Ha KaXKIOH IUIOIIAAKE, BKIIIOYAsT €ro
WCIIOJIb30BAaHUE, M, €CJIM 3TOTO HEJIOCTATOYHO - ONHMCAHUE €0 COIACPIKUMOTO.
DTO0 onmucaHUe BKIIOYACT KapTy TAKOW IJIOMIAIKH.

iv) Omnucanue mMacurabda onepanuil s KaxI0ro MecTa HaxoXAeHus, HUMEIOIIEero
OTHOIIIEHUE K MAEATENbHOCTH, yKazaHHOW B Ilpunoxkenuu [ k Hactosmemy
IIporokouy.

V) Nudopmannio, yKa3pIBaIOMIYID MECTO HAXOXKACHHS, OJKCIUTYaTallMOHHOE

COCTOSIHME M OLIEHOYHBIE T'0/I0BbI€ MPOU3BOJCTBEHHBIE MOIIHOCTH YPAHOBBIX
PYOHMKOB M OOOTaTHTENbHBIX YCTAaHOBOK M TOPHEBBIX 00OTaTHUTEIbHBIX
YCTaHOBOK U CYIIECTBYIOLINI TO0BOM 00BEM MPOU3BOJCTBA TAKUX PYAHUKOB
U 00OraTuTeNbHBIX YCTAHOBOK JUIsi YpyrBas B LelOM. Ypyraai
MIPEIOCTABIIAET MO 3ampocy ATEHTCTBA JaHHBIE O CYLIECTBYIOIIEM T'OJJOBOM
o0beMe POU3BOJICTBA OTAEIHHOIO PYIHUKA WK 00OTaTUTEIbHON YCTaHOBKHU.
[IpenocraBnenue Toit mHGOpPMAIUK HE TpeOyeT BEAEHUS MOAPOOHOTO ydyeTa
AJIEPHOTO MaTepuaia.



Vi)

HNudopmannio OTHOCUTETHHO UCXOJHOTO MaTeprala, KOTOPBIH elle He JOCTUT
COCTaBa M YHUCTOTHI, KOTOPBIE JENAKOT €r0 MPUTOJHBIM 11 WU3TOTOBJICHHS
TOTUTHBA WUJITM U30TOMTHOTO 000TaIEHNS, BKIIOYAOIIYIO:

a) KOJIMYECTBA, XHUMHYCCKHMN COCTaB, HCIIOJIL30BaHUE WIIN
MPEANoaracMoe HCIOIb30BaHUE TAaKOTO Marepuasa, He3aBHCHMO OT
€ro SIEPHOTO WJIM HESIEPHOTO HUCIOJIb30BaHUA, ISl KaXJA0ro MecTa
HaxOXXJICHUs B YpyrBae, B KOTOPOM TaKOHW MaTepHas MPUCYTCTBYET B
KOJIMYECTBAX, NPEBBIMIAIONIMX JI€CATh METPUUYECKUX TOHH YypaHa
u(uam) ABaANaTh METPUYECKUX TOHH TOpHUSA, a IJs JIPYTUX MeECT
HAXOXJICHUSA C KOJMYECTBAMH 0oJiee OJHOW METPHUYECKOH TOHHBI -
oOIee KOJMMYECTBO i YpyrBas B IEJIOM, €Cld 3TO  ofriee
KOJIMYECTBO IMIPEBBIIIAET JIECATh METPUUECKMX TOHH YypaHa WU
JBAIATh METPUYECKUX TOHH TOPHSI. [IpenocraBnenue 3TOM
uHpopManuu He TpeOyeT BeIAeHHsA IMOAPOOHOro yd4era sIepHOro
Marepuana,

b) KOJIMYECTBA, XUMHUYECKMI COCTaB M IIyHKT HAa3HAYEHUS KaXIOou
JKCIIOPTHOM IOCTaBKM U3 YpyrBas TakOro Marepuansa Ui
KOHKPETHBIX HESIEPHBIX LIEICH B KOJINYECTBAX, PEBBIIIAIONINX

1) JIECSATh METPUUYECKUX TOHH ypaHa, WM JJIsl OCJIE0BATEIbHBIX
SKCIIOPTHBIX TOCTABOK ypaHa M3 YpyrBas B OJHO U TO XK€
roCy1apCTBO, KaXJasi U3 KOTOPBIX MEHEE JECITU METPUUECKUX
TOHH, HO CyMMa KOTOPBIX IPEBBIIAET AECATh METPUUECKUX
TOHH B T€UEHHE I'0J1a;

2) nBaIIaTh METPUYECKUX TOHH TOpUS, ;0071 hilae:
MOCJIETIOBATEIBHBIX IKCITOPTHBIX MTOCTABOK TOPHS U3 YpyrBas B
OJIHO U TO K€ TOCYJapCTBO, KaxXKJaas W3 KOTOPBIX MeEHee
JIBAJIIIaTH METPUUYECKUX TOHH, HO CyMMa KOTOPBIX MPEBBIMIACT
JIBaJILIaTh METPUYECKUX TOHH B TEUEHHUE T0J1a;

C) KOJIMYECTBA, XUMUUYECKUM COCTaB, MECTO HAXOXKACHUSA B HACTOsALICE
BpEMs W HCIHOJB30BAHME WM NPEIIOJIAraéMoe HCIOJIb30BaHUE
KaXJIOM MMIIOPTHOM IIOCTaBKM B YpyrBail Takoro marepuaia i
KOHKPETHBIX HESIEPHBIX LIETICH B KOJINYECTBAX, MPEBBIIIAIONINX

1) JECSTh METPUYECKUX TOHH ypaHa, WIM Ul MOCIIENOBATEIbHBIX
UMIIOPTHBIX IIOCTaBOK ypaHa B YpyrBai, Kaxkaas U3 KOTOPBIX
MEHEEe JECATH METPUYECKMX TOHH, HO CyMMa KOTOPBIX
IIPEBBIIIAET JECATh METPUYECKUX TOHH B TEUCHHE I'0J1a;

2) nBaIIaTh METPUYECKUX TOHH TOpUS, AN hiae:
MOCJICTIOBATEILHBIX WMIIOPTHBIX TIOCTaBOK TOpPHUS B YpyrBau,
KaJas U3 KOTOPbIX MEHEee ABAIATH METPUYECKHUX TOHH, HO
CyMMa KOTOPBIX IPEBBIIIACT ABAAINATh METPUUECKHUX TOHH B
TEYEHHE IoJia;

IIpu TOM IMMOHUMAHHHU, YTO NPCACTABJICHUC I/IH(I)OpMaI_II/II/I 0 TaKOM MaTtcpualic,
NpeIHa3sHAuYCHHOM I HESIEPHOTO UCIONBb30BaHUs, IOCIE TOTO KaK OH
JOCTUTHET OKOHYATEIbHOU q)OpMBI CBOCTO HCAINCPHOI'O HCIIOJIb30BAHUA, HC
Tpedyercs.



vii)

viii)

a) MHPOPMALIMIO OTHOCUTEIBHO KOJIMYECTB, BHUJOB HCIIOJIB30BAHHS H
MECT HaxOXJIEHHUs SJAEPHOr0 Marepuanga, OCBOOOXKIEHHOIO OT
rapaHTUil B COOTBETCTBUHU €O cTtaThell 37 CormnalieHus o rapaHTusx;

b) WH(OPMALIUI0O OTHOCUTENBHO KOJIMYECTB (KOTOpas MOXKET HWMETh
¢bopMy OIICHOK) ¥ BHJOB HCIOJB30BAaHUA B KaXKIOM MECTE
HAXOXJICHUS SACPHOTO MaTepuana, OCBOOOXKICHHOTO OT TapaHTUU B
COOTBETCTBHUH CO cTarheil 36 b) Cornamenus: 0 rapaHTUsAX, HO €IIe He
HAXOJSIIETOCS B OKOHYATeNbHOM ¢opMe A HesAepHOro
UCIOJIb30BaHUsA, B KOJMYECTBAaX, IMPEBBIIIAIONINX YyKa3aHHbIE B
crarbe 37 CornameHuss O TapaHTUAX. IIpenocraBiienne 3TOM
nHpopManuun He TpeOyeT BeIeHUs NOAPOOHOrO YydeTa SIEePHOTO
MaTepuana.

Nudopmannio OTHOCHUTENBHO MeCTa HaxXOXKICHHs WIM  JalbHeHIei
00pabOTKM OTXOJIOB CpPEAHEr0 WM BBICOKOIO YpPOBHS aKTUBHOCTH,
COZIep KalIMX IUTYTOHHM, BBICOKOOOOTAIICHHbIM YypaH Wi ypaH-233, B
OTHOIIEHUH KOTOPHIX NPUMEHEHHWE TapaHTHUl ObUIO TpEeKpalieHo B
cootBeTcTBUU cO crarheil 11 Cornamenus o rapantusx. s nenu JaHHOTO
NMyHKTa "manpHeimas oopaboTka" He BKIIOYACT MEPEYNMaKOBKY OTXOJIOB WIIU
UX JajbHEWIIee KOHAUIMOHUPOBAHKE, HE MPENyCMaTPUBAIOIIEE pa3aeieHUs
AJIEMEHTOB, JUIsl XpaHEHUS NN 3aXOPOHEHUS.

Crnenytonryto uHGOpPMAIIMIO OTHOCUTEIHHO COTJIACOBAHHOTO OOOPYIOBAHUS U
HESIZIGPHOT0 MaTepuaa, nepedrcieHusix B [Ipunoxenun II:

a) 0 Ka)KJI0¥M SKCMOPTHOM MTOCTaBKE U3 YPyrBas TaKoro o00pyAoBaHUS U
Marcpurajia: I/II[eHTI/I(bI/IKaI_[I/ISI, KOJIMYCCTBO, MECTO HpCAIIoJIaracMoro
UCIOJIb30BaHUS B  TOCylapcTBe-oydyareile W Jarta Wi B
COOTBETCTBYIOIIMX CIy4YasX 0>KMJAaeMasi 1aTa SKCIIOPTHOM MOCTABKY;

b) II0 KOHKPETHOMY 3aIpocy ATEHTCTBA, MOATBEPXKACHUE YPyrBacM Kak
UMIOPTUPYIOUIMM TOCYIapCTBOM HMH(OpMAIUK, MpeIoCTaBICHHON
ATEHTCTBY IpYrMM TOCYAAapCTBOM B OTHOIICHHH 3KCIOpPTa TaKOIO
000opyZ0BaHUS U MaTepuaia B Y pyrBai.

OO0mue mnaHel HA TNPEACTOSANINN JCCATHICTHUM TEPUOMd, WMCIOIINe
OTHOIIEHHE K PAa3BUTHUIO SIEPHOTO TOIUIMBHOTO IHMKJIA  (BKJIIOYast
IJIAHUPYEMbIE OTHOCAILMECS K SJAECPHOMY TOIUIMBHOMY IHMKIY HAy4HO-
UCCIIEIOBATENIbCKUE M ONBITHO-KOHCTPYKTOPCKHE paboThl), KOTJa OHHU
YTBEPK/I€HbI COOTBETCTBYIOIIUMU KOMIIETEHTHBIMU OpraHaMu B YpyrBae.

VYpyrBaii nmpunaraet Bce pa3yMHbIE YCHIIUS, C TEM YTOOBI MPEIOCTAaBUTh ATEHTCTBY
CIIeYIONTYI0 HH(OpMAITHIO:

)

obmiee omnucaHue U HHGOPMAIMIO, YKA3bIBAIOIIYI0 MECTO IPOBEIEHUS
OTHOCALINXCS K SIIEPHOMY TOINIMBHOMY LIMKITy HAYy4YHO-HUCCIIEJOBATEILCKUX U
OTIBITHO-KOHCTPYKTOPCKUX pabOT, HE CBS3aHHBIX C SIJCPHBIM MaTepHAajIOM,
KOTOpbIE KOHKPETHO OTHOCATCA K OOOraleHHuio, nepepaboTke sAepHOro
TOIIMBA WM K 0OpabOTKE OTXOMOB CpPEJHEr0 WM BBICOKOTO YPOBHS



aKTUBHOCTH, COJACPKAIINX ITUTYTOHHM, BEBICOKOOOOTAIICHHBIA ypaH WM ypaH-
233, ocymiecTBIsIeMbIX TIe-Ti00 B YpyrBae, HO KOTOpbIe He (PMHAHCUPYIOTCS,
HE TOJyYWJIM KOHKPETHOTO pa3pellieHusl UM HE KOHTPOJIMPYIOTCS Y pyrBaeM
WIN HE OCYILECTBJISIOTCS OT MMEHH YpyrBasg. Jlis menu NaHHOrO MyHKTa
"00paboTka" OTXOIOB CpEIHEr0 WM BBICOKOTO YPOBHS AaKTHBHOCTH He
BKJIIOUAET TMEpEeyMakoBKYy OTXOJOB WM MX KOHAMIMOHUPOBAaHUE, HE
IIpElyCMAaTPUBAIOLLEE  pa3felieHUusl JJEMEHTOB, J[UId  XpaHEHWs  WIH
3aXOpPOHEHHS.

i1) oOmiee omucaHWe AesATEILHOCTH W CBEACHUS O JIMIE WM OpTraHHU3alluHy,
OCYIIECCTBISIONIMX TaKyl JEATeIbHOCTh B OINPEACICHHBIX ATEHTCTBOM
MecTax HaXOXICHUS 3a TMpeAeiaMHu TUIONIAJKH, KOTOpbIE, 1O MHEHHIO
AreHTcTBa, MOTJIM Obl (DYHKIIMOHAJIBHO OBITH CBS3aHBI C JIEATENBHOCTHIO HA
atoit omaake. I[IpenocraBienne Tako MHPOPMALIUK SBISIETCS TPEIMETOM
KOHKPETHOTO 3ampoca AreHTcTBa. OHa MPEIOCTaBIsSETCS B KOHCYIBTALUU C
ATEHTCTBOM U CBOEBPEMEHHO.

Ilo 3ampocy AreHTcTBa YpyrBail [gaeT yTOYHEHHUS WIM DPa3bIACHEHHUS OO0
nH(popMaIu, MPEJOCTaBICHHOW B COOTBETCTBUU C HACTOSIIECH CTaThed, B TOMU
CTEIEHU, B KOTOPOU OHA UMEET OTHOLICHUE K L[N TapaHTUN.

Cratbs 3

VYpyrBaii npenoctaBisieT AreHTCTBY B TeueHue 180 gHel mocie BCTYIUIEHUS B CHITY
Hacrosero [IpoTokona nHpopmanmio, 0 KOTOpOil rTOBOpUTCS B cTaThe 2.a 1), iii), 1v),
V), vi) @), vil) ¥ X) U B cTathe 2.b 1).

VYpyreaii npepoctaBisieT AreHTCTBY 10 15 Mas KaxIoro rojga OOHOBJICHHYIO
MH(POPMALIHIO, O KOTOPOW TOBOPUTCS B IIYHKTE a. BBIIIE, 3@ MEPUOJI, OXBATHIBAIOLIMIL
NPEIIECTBYIONIMIA KaleHAapHbIi rof. Ecnu paHee mpemoctaBieHHas MH(OpMAaIus
octasiach 0e3 U3MEHEHUM, Y pyreai yBeIoMIISIET 00 ITOM.

VYpyreaii mnpenoctaBiseT ATEHTCTBY 10 15 mas Kaxaoro roga HWHGPOPMAIHIO,
OmpeieNiecHHyl0 B CTaThe 2.a.vi) b) ® ¢), 3a TMepUOJ, OXBaTHIBAIOIIMIA
MPEIIECTBYIONIUN KaleHIapHbIN TOI.

VYpyraaii e:xxeKBapTaIbHO MPEIOCTABISIET ATEHTCTBY HH(GOPMAIIUIO, ONIPEICICHHYIO B
crarhe 2.a.ix) a). OTa uHbopManus NPeJOCTaBISCTCS B TEUCHHE HMIECTUACCATH THEH
MOCJie OKOHYaHUS KaXJI0T0 KBapTaa.

VYpyrsaii npenocTaBiseT ATeHTCTBY HH(POPMALIKIO, OTIPEACTICHHYIO B CTaThe 2.a.Vviii),
3a 180 mHel 10 oCcyIecTBICHUS AaJIbHEHIIe o0paboTku, U 10 15 Mas Kaxaoro roja
uHpopManuio 00 H3MEHEHHSX MECT HaXOXKICHHUS 3a TIEPUOJl, OXBATHIBAIOIIHIA
MPEIECTBYIONIUN KaleHIapHbIN TOI.

VpyrBaii u ATEHTCTBO JIOrOBapMBAIOTCS O BPEMEHU M YAaCTOTE MPEHAOCTABICHUSA
uH(pOpMaINH, ONPEeICHHON B cTaThe 2.a.11).

VYpyrsaii npenocraBisier ATEHTCTBY MH(OpPMAIMIO, ONPEACICHHYIO B CTaTbhe 2.a.1X)
b), B TeueHHE MIECTUAECATH JHEH MOCIe MOCTYIIICHHS 3a1poca OT ATeHTCTBA.



JOMOJHUTEJIBHBIN JOCTYII

Cratbps 4

HI/I}KGCJ'IGI[yIOH_[CC INPUMEHACTCA B CBA3M C OCYHICCTBICHUCEM JOIIOJIHHUTCIBHOI'O

JOCTYIIa B COOTBETCTBUHU CO CTaTbeil 5 Hacrosuiero IIporokona:

a.

ATE€HTCTBO HE CTaBUT oejii MCXaHUCTHUYCCKHU HIINU CHCTCMATHYCCKU TIPOBCPATH
nH(pOpMaIH0, 0 KOTOPOW TOBOPHUTCS B CTaThe 2, OJTHAKO ATEHTCTBO MMEET JOCTYII
K:

1) TH000MY MECTY HaXOXKICHHS, O KOTOPOM TOBOPHUTCS B CTAaThe 5.a. 1) UM ii),
Ha BHIOOPOYHON OCHOBE C IENBI0 00ECIICYCHUsI YBEPEHHOCTH B OTCYTCTBHUU
HE3asBIICHHBIX SJICPHOTO MaTepHala v e TEIbHOCTH;

i1) T1000My MECTY HaXOXJIE€HUsS, 0 KOTOPOM TOBOPHUTCS B CTaThe S5.b. wiu c., B
IeNsX pELIeHUs] BOMPOCa, CBSI3AHHOTO C NPABWIBHOCTBIO W TOJHOTOH
UH(OpMaLINH, IPEIOCTABICHHON B COOTBETCTBUU CO CTATheH 2 MITH B LIEJISIX
YCTpaHEHHS HECOOTBETCTBUS, CBA3aHHOTO C 3TOH MH(MOpMaIuei;

1i1) T000MYy MECTY HaxO0XKJIEHHUS, 0 KOTOPOM T'OBOPHUTCS B CTaThe S5.a. i) B TOM
CTETeHH, B KOTOPOH 3TO HEOOXOIMMO ATEHTCTBY ISl OATBEPKACHUS IS
Leneld TrapaHTUW 3asBICHUS YpyrBasg O CTAaTyc€ YCTAHOBKHM WJIM MECTa
HAXOXJICHUS BHE YCTaHOBOK, IJie paHee OOBIYHO MCIOIB30BAJICS SACPHBIN
MaTepua, Kak CHATBIX C 9KCILTyaTalluu.

1) 3a WCKIIOYCHHEM CIydaeB, yYKa3aHHBIX B ITYHKTE 1i1) HEKE, ATEHTCTBO
HANpaBIsIeT YPYrBalo MpeIBapUTEILHOE YBEIOMIIEHHE O JOCTYIE IO
KpaitHel Mepe 3a 24 yaca;

1) B OTHONIICHWH JOCTyNa K JIO00OMYy MECTy Ha IUIOMIAJIKE, KOTOPBII
3ampanmBaeTCs B COYETAHUH C IMOCEMICHUSIMHU AJIs TIPOBEPKU HH(pOpMAaIiu
0 KOHCTPYKIMHM WM C HWHCHEKIUSMHU MJI CHEHUANbHBIX LeJIell win
OOBIYHBIMH WHCTCKIIUSMHU Ha ATOU IUIOMIAAKE, CPOK TMPEABAPUTEIHHOTO
YBEIOMJICHHS, €CIM ATEHTCTBO oOpamaercs ¢ 3ampocoM 00 3TowM,
COCTaBJIET, IO KpaillHEd Mepe, JBa 4aca, OJHAKO B HCKIIOUYHUTEIbHBIX
00CTOSITENTLCTBAX, MOXKET COCTABUTh MEHEE JIBYX YaCOB.

[IpenBapuTenbHOe YBEIOMIIEHHWE HANpaBisSeTCs B IMUCbMEHHOM BHJAE U B HEM
KOHKPETHO YKa3bIBAIOTCS MIPUYMHBI JOCTYIA U JEATEIILHOCTh, KOTOpas JOJKHA OBITh
OCYIIIECTBJIEHA BO BPEMS TAKOTO JIOCTYyIIA.

B cinywae Bompoca WM HECOOTBETCTBUS ATEHTCTBO TNPEAOCTABISACT Y PYrBaro
BO3MOXXHOCTh JIaTh Pa3bsiCHEHHE M CIIOCOOCTBOBATH PEIICHUIO 3TOTO BOMPOCA WITH
YCTPAaHEHHUIO 3TOTO HECOOTBETCTBUS. Takas BO3ZMOXKHOCTh OyAeT MpeqoCTaBIsATHCS
A0 HampapJICHUA 3anpoca O AOCTYyNC, €CJIU TOJIBKO ATeHTCTBO HE COYTCT, 4YTO
3aJiep>KKa B MPEIOCTABICHUN JOCTYIa, BO3MOKHO, HaHECeT yIiepO 1eNu, ¢ KOTOpOoil
3arpammnBaeTcss 3TOT J0CTyl. B mo0OoM ciydae AreHTcTBO He JAeiaeT KaKHX-InOo
BBIBOJIOB B OTHOIIIEHHWHU BOIIPOCA UM HECOOTBETCTBUS JI0 TeX IO, MOKa YPyrBalo He
OyJIeT MpeIoCTaBlIeHa TaKast BO3MOKHOCTb.

Ecimu ¢ Ypyrsaem He IOCTUTHYTO MHOW JOTOBOPEHHOCTH, JOCTYIT OCYIIECTBISETCS
TOJIbKO B T€YEHUE OOBIYHOTO PabOYero JHs.



Ypyrsail mMeeT NpaBO Ha CONPOBOXKJIEHUE HHCIEKTOPOB ATIEHTCTBA BO BpeMs
JOCTyNa TPEACTaBUTENIMU YpyrBas MpU YCIOBUH, YTO O3TO HE 3aJep>KUBAET
BBITIOJIHEHHE MHCIEKTOPAaMU CBOMX (DYHKIIMI WJIM MHBIM 00pa3oM HE MPEnsTCTBYET
3TOMY.

Cratba 5

VYpyrsaii npegocTtaBisieT Ar€HTCTBY AOCTYII K:
1) T000MYy MECTY Ha TUIOIIAIKE;

i) T000My MECTY HaXOXKICHHS, ONPEAEICHHOMY YPyrBaeM B COOTBETCTBUHU CO
cTaThel 2.a.v)-viii);

iii) 000 CHATOW C AKCIUTyaTallud YCTAaHOBKE HWJIM CHATOMY C 3KCILTyaTalllu
MECTY HaxXOXJEHHs BHE YCTAaHOBOK, IJ€ paHee OOBIYHO HCIOJIb30BAJICS
SIEPHBIM MaTepHAIL.

J000MYy MECTy HaxOXJIEHUs, OIpEAEICHHOMY YpYyrBaeM B COOTBETCTBUU CO
cTatheii 2.a.1), craThei 2.a.1v), crarbei 2.a.ix)b) uiam crathbeit 2.b., MTOMUMO TeX, O
KOTOPBIX TOBOPUTCS B IYHKTE a.1) BBIIIE, IPU YCIOBUH, YTO, €CIM YpYyrBail HE UMeeT
BO3MOKHOCTH IPEAOCTaBUTh TAaKOM JOCTYI, YPYrBail INpPHUIIaracT BCE pa3zyMHBIC
YCUIMSL Ul HE3aMEUIMTENIbHOTO  YIOBJIETBOPEHMsT TpeOOBaHMH ATEHTCTBa C
IIOMOLUIBIO UHBIX CPEACTB.

T000MYy MECTy HaxXOXKICHMsI, OIpPEICIIEHHOMY ATEHTCTBOM, IOMHMO TE€X MECT
HAXOXKJCHHS, O KOTOPBIX TOBOPUTCS B IMyHKTax a. U b. BbIIIe, B LEIIX 0TOOpa mMpod
OKpY’Karollel cpeibl B KOHKPETHOM MECT€ HAaXOXKIACHUs IIpU YCIOBUH, YTO, €CIH
Ypyreaii He UMEET BO3ZMOXXHOCTH IIPEIOCTAaBUTh TAKOW NOCTYII, YpyrBaul Ipuiiaraer
BCE pa3yMHble YCHJIMs [UId HE3aMEUIMTEIBHOIO YJIOBIETBOPEHHUS TpeOOBaHUIA
ATEHTCTBA B IMIPHJISKAIINX MECTaX HAXO0XKJCHUS WX C TIOMOIIbIO UHBIX CPE/ICTB.

Crtatbps 6

[Ipu ocymiecTBiIeHUN CTaThbM 5 ATEHTCTBO MOXKET BBIIOJHATH CICAYIONINE BHUIBI

ACATCIIBHOCTHU

a.

B oTHomieHuMM mocTyma B COOTBETCTBHHM CO CTaThed 5.a.1) WM 1ii): BHU3yaJlbHOE
HaOmoieHrne, oToOp mMpoO OKpYKArOIIeH Cpelnbl; HCIOJNB30BAHUE YCTPOUCTB IS
oOHapyXeHHs] M HM3MEpPEeHUs paJualuy; ONedaThblBaHHE M TMPUMEHEHHE JPYTux
UACHTUOUIMPYIONIMX W YKa3blBAIOIIMX  HA  BMEIIATEILCTBO  YCTPOWCTB,
onpefeNieHHbIX B J(OMOJHUTENbHBIX TMOJIOKEHUSX; U TNPUMEHEHHE JApPYTuX
OOBEKTHBHBIX MEp, TEXHUYECKas OCYIIECTBUMOCTh KOTOPBIX Oblla MOATBEpKICHA U
UCIOJIb30BaHWE KOTOpPBIX Obulo  coryiacoBaHo COBETOM — YHpaBISIOMIUX (B
nanpHelneM umeHyeMbelM "CoBeToM") U MOcie KOHCYIbTallMi MKy ATeHTCTBOM U
YpyrBaem.

B oTHomIeHUN 10cTyna B COOTBETCTBUU CO CTaThel S.a.i1): BU3yallbHOE HaOJIOACHUE;
MOJICYET YYETHBIX E€IMHMIl SCPHOTO MaTepuaia; HepaspyLIalonue HU3MEpeHHs WU
0TOO0p Mpo0; MCIOIB30BaHUE YCTPOICTB A1 OOHAPY)KEHUS U U3MEPEHUs pajualii;
U3y4CHNE YYETHBIX JOKYMEHTOB, KAacCalOUIUXCSl KOJIWYECTBA, HPOUCXOXKACHUS W



pa3MenieHusl MaTepuaia; OoTOOp Mpod OKpYXKAromiel cpeipl; U MPUMEHEHHE IPYTHX
OOBEKTUBHBIX MEp, TEXHUYECKasi OCYHIECTBUMOCTh KOTOPBIX ObLIa MOATBEPXkKACHA U
HCIOJIb30BAHHUEC KOTOPBIX 6BI.HO cornacoBsano CoBeTOM U 1OCIIE KOHCyJII:TaI_II/Iﬁ MCKOY
ATEHTCTBOM U YpyrBaeM.

c. B oTHoOmIEHNHU J0CTyma B COOTBETCTBHH CO CTaThell 5.b.: Bu3yanabHOe HaOJIOAEHUE;
oTOOp MpoO OKpYKAIOIIEH Cpelbl; UCMOJIB30BAHUE YCTPOUCTB JUIsi OOHAPYKEHUS W
U3MEpPEHUsT DPaJualiM; HM3yYEHUE KaCaloLUXCsl TapaHTUH IPOU3BOJCTBEHHBIX U
OTIPY30YHBIX YYETHBIX JOKYMEHTOB; U IPHUMEHEHHE IPYyruxX OOBEKTHBHBIX MeEp,
TEXHUYECKas OCYIIECTBUMOCTh KOTOPBIX ObUIa MOATBEPXkJIEHA M HCIOJIb30BaHHE
KOTOpBIX ObUIO coryacoBaHo COBETOM M TMOCHEAYIOUIMX KOHCYIbTALIMH MEXAY
ATeHTCTBOM U YpyrBaeM.

d. B oTHOmEHnn mocTyra B COOTBETCTBUHU CO CTaThel 5.C.. 0TOOp mMpobd OKpykaromiei
CpeIbl U B CIIy4ae, €CJIM Pe3yJIbTaThl HE TIO3BOJISIOT PEIIUTh BONPOC WM YCTPAHHUTH
HECOOTBETCTBUE B MECTE HAXOXKJEHHUS, OMPEIeIEeHHOM ATEHTCTBOM B COOTBETCTBUH
CO CTaTbeH 5.C., UCIOJb30BAHME B OTOM MECTE€ HAXO0XKICHUSA BHU3YaJIbHOTO
HaOJIO/IeHNUs, YCTPOUCTB AJIsi OOHApY>KEHUSI U MU3MEPEHUsl paJuallid U MpUMEHEHUE
IO COTJIACOBAHUIO MEXKIY YPYrBaeM i ATEHTCTBOM JPYTUX OOBEKTUBHBIX MEp.

Cratps 7

a. I[To mpocsbe VYpyrBas ATEHTCTBO W YpyrBail JOroBapuBalOTCs B OTHOIICHUH
peryaupyeMoro JocTynma B pamMkKax —Hacrosimero IIporokonma ¢ 1emnbio
NPEOTBPAIICHNSI  PACKPBITUS YyBCTBUTEIBHOW C TOYKH 3pPEHUS  SIEPHOTO
pacrpocTpaHeHuss HWH(POPMALMU, BBIMOJHEHUS TpeOOBaHUI OE30MaCHOCTH WU
(bU3UYECKON 3aIUTHl WK C IEJbI0 00CCTICUCHUsI 3aIUThl HAXOMSIICHCS B YaCTHOU
COOCTBEHHOCTH MJIM KOMMEpPYECKH YyBCTBUTENbHOW uH(popmaruu. Takue
JIOTOBOPEHHOCTH HE NPEMATCTBYIOT ATEHTCTBY OCYHIECTBIATh JAEATEIBHOCTS,
KOTOpast SIBJISIETCSI HEOOXOMUMON Ui oOecrieueHus: yOeauTenbHON yBEPEeHHOCTH B
OTCYTCTBUM  HE3asABJICHHBIX  SJEPHOTO  Marepuaja H  JCSITENbHOCTH B
COOTBETCTBYIOLIIEM MECTE€ HaXOXKICHMs, BKIJIOYas pelieHue o0oro Borpoca,
OTHOCSIIIETOCS K MPABWJIBHOCTH M IOJHOTE MH(OpManuu, 0 KOTOPOH TOBOPHUTCS B
CTaThe 2, UJIM YCTPAaHEHHUE HECOOTBETCTBUS, OTHOCAIIETOCS K ATON MH(OPMAITIH.

b. VYpyreaii MOXET TpH TNPEIOCTaBICHUU HWH(OOpPMAIMU, O KOTOPOM TOBOPUTCS B
cratee 2, MHPOPMHPOBATH ATrEHTCTBO O MECTaXx Ha IUIOLIAJIKe HIM B MeECTe
HAXO0XJICHUS, HA KOTOPBIX MOXKET MIPUMEHSTHCS PETyJINPYEMbIil TOCTYII.

c. Jlo BCTymuieHHST B CHJTy JIFOOBIX HEOOXOAMMBIX JIOMONHUTENBHBIX TOJOKEHUI
VYpyrBail MoOXeT NpUOETHYTh K PEryJUpOBAaHUIO JIOCTyHNa B COOTBETCTBUHU C
MOJIOKCHUSIMU TTYHKTA a. BHIIIIE.

Cratbsa 8

Huuro B Hactosimem IIpoTtokosie He NOpensiTCTBYeT YpPyrBaw MPEaOCTaBIATh
AFGHTCTBy AOCTYII K MCCTaM HaxO0XICHHUA B HOMNOJHCHUC K TCM, O KOTOPBIX T'OBOPUTCIA B
CTaThsiX 5 W 9, WM NPOCUTH ATEHTCTBO O MPOBEICHHUM JACSATEILHOCTH IO IPOBEPKE B
KOHKPCTHOM MCCTC HAXOXICHUA. ATeHTCTBO HC3aMCIJIMTCIBbHO MpUjiaract BCC Pa3yMHBIC
YCUJTHS IS OCYIIIECTBIICHHS JICHCTBUI B COOTBETCTBUH C TAaKOH MPOCHOOIA.



Cratpa 9

VYpyrBaii npenoctaBisieT AT€HTCTBY JOCTYN K MECTaM HaxO0KACHUS, ONPEICIECHHBIM
ATreHTCTBOM Juig 0oTOOpa mpod OKpyXaromed cpeiasl Ha OOMIMPHON TEpPUTOPUH, NPH
YCJIOBHUH, YTO €CIM YPYrBail HE HMMEET BO3MOXXHOCTHU MPEAOCTABUTh TAKOW MHOCTYI, TO
VYpyrsaii npuiaraeT Bce pa3yMHbIE YCUJIHS JJIs1 YIOBIETBOPEHUsI TpeOOBaHUII ATreHTCTBa B
aIbTEPHATUBHBIX MECTaX HAaXOXKJIEHHUS. ATEHTCTBO HE 3allpalllMBaeT TaKoW JOCTyN A0 TeX
1op, Moka oTOOp Mpod OKpyXKaloLIEH cpeabl Ha OOMIMPHON TEPPUTOPHUHM M MPOLEAYPHBIC
Mepbl Ui €ro MpoBeAeHUs He 0A00peHbl COBETOM M He MPOBEIEHBI KOHCYJIbTALUU MEXIY
ATeHTCTBOM U YpyrBaeM.

Cratps 10
ATeHTCTBO HH(pOpMHpYET YpyrBaii o:

a. JledaTenbHOCTH, OCYLIECTBIEHHOM B paMkax Hacrtosimero IIporokoina, Bkiroudas
ACATCIIBHOCTE B OTHOILICHUHN J'IIO6BIX BOHpOCOB Nniin HGCOOTBCTCTBHﬁ, KOTOpBIe
ATEHTCTBO JOBEJO 0 CBEJACHUS YpyrBas, B MpeAeiax MIECTUACCATU IHEH mocie
OCYH_IGCTBJICHI/ISI AI‘CHTCTBOM 3T0ﬁ JCATCIIBHOCTHU.

b. Pesynbrarax nesTeIbHOCTH B OTHOIICHUH JIIOOBIX BOIPOCOB WM HECOOTBETCTBUH,
KOTOpble ATEHTCTBO JOBEJIO 10 CBEJICHUS Y PYrBasi, O BO3MOXKHOCTH CKOpee, HO B
mo00M ciydae B TE€UEHHE TPHUANATH JHEH IMOCie TOJy4eHHS ATCHTCTBOM JTHX
pe3yabTaToB.

C. BBIBOI[aX, KOTOPBIE OHO CACIAJIO B PE3YJILTATC CBOCH JACATCIIBHOCTH B COOTBETCTBUU
C HaCTOAIIINM HpOTOKOHOM. Takue BEIBOIBI MpeaOCTABIAIOTCS CKETOAHO.

HA3BHAYEHUE UHCIHHEKTOPOB ATEHTCTBA
Cratpsa 11

a. 1) ['eHepanbHBINl TUPEKTOP yBeAomisieT YpyrBaih o0 yrBepxaeHun CoBeTom
T1000T0  JOJDKHOCTHOTO JIMIIA ATEHTCTBA B KAuyeCTBE WHCIIEKTOpA I10
rapantusm. Eciu Ypyreail He uzBemaeT ['eHepanbHOro AMPEKTOpPAa O CBOEM
OTKJIOHEHUHM TaKOTO JOJDKHOCTHOTO JIMIIA KaK WHCIEKTopa Il YpyrBas B
TEUCHHE TpEeX MECSIEB IOCie MOJIY4YeHHs] YBEIOMJICHHUS OO0 YTBEP)KICHHUH
CoBeToMm, HMHCIEKTOp, O KOTOPOM TakuM o0Opa3oM yBelOMIIEH YpyrBai,
CUUTAETCS HA3HAYEHHBIM B Y pyTBaif;

i) ['enepanbHBIl TUPEKTOp, NEHCTBYS B OTBET Ha MpOChOy YpyrBas WU IO
cOOCTBEHHOW WHHUIIMATHBE, HE3aMEIJIUTEIbHO HHGOpMHUpPYET YpyrBail o0
OT3bIBE Ha3HAYCHUS JIFOOOTO JOJKHOCTHOTO JIMIA B KAYECTBE MHCIEKTOPA JUIs
VYpyras.

b. VYBenomieHne, 0 KOTOPOM TOBOPUTCS B IIYHKTE a. BBIIIE, CUUTAETCS MOJYYEHHBIM
VYpyrBaem depe3 ceMb JHEH TOCIE JaThl HampaBi€HUs ATEHTCTBOM TaKOI'O
YBEIOMIICHHS Y PYIBIO 3aKa3HOU KOPPECIIOHACHIIUEH.



BU3bI
Crartps 12

VYpyrBaii B TeueHHE OJHOTO Mecsla Ioclie TOJY4YEeHHUs 3ampoca 00 3ToM,
NPEJOCTaBIIIET  yKa3aHHOMY B TakOM  3alpoce  Ha3HAYeHHOMY  HHCIIEKTOPY
COOTBETCTBYIOLIYI0O MHOTOKPAaTHYIO BBE3JHYIO/BBIC3IHYI0O H(WIM) TPAH3UTHYIO BH3BI,
KOTOpPBIE TPEOYIOTCS [UIsi 00ECIIEYCHUsT HHCIIEKTOPY BO3MOKHOCTH BbE3/1a U TIPEObIBAaHHS Ha
TeppUTOpUN YPyrBas B IENSIX BIMOTHEHUS ero(ee) GyHKiuid. JIroOble 3ampOIICHHBIE BU3BI
JNCWCTBUTENFHBl B TEYEHHWE HE MEHee OJHOr0 TroJa W B CiIydae HEOOXOIUMOCTH
BO300HOBIISIIOTCS B TEUEHHUE MEPHOa HA3HAYEHUsI MHCIIEKTOpa B Y pyrBai.

JOIMOJIHUTEJIBHBIE IMOJIOKEHUSA
Cratbsa 13

a. B Tex cmywasx, korma YpyrBaih wiM ATEHTCTBO YKa3bIBalOT Ha HEOOXOIUMOCTH
OIIPCACIINTL B I[OHOJIHI/ITGJH:HLIX IIOJIOKCHUAX, KaKUM 06p8.30M CJICAYCT IMPUMCHSATH
MEpbl, M3JIOKEHHbIE B HactosimieM [Iporokone, VYpyrBaii u  ATEHTCTBO
COI'J1IaCOBBIBAKOT TaKUE I[OHOJIHI/ITC.HBHLIC IIOJIOKECHUA B TCUCHHUEC HACBAHOCTA I[HGI\/JI
mocjie BCTYIUIGHHS B cuily Hacrosimiero Ilporokona uiu, B Tex ciaydasix, Korja
YKa3aHuC Ha HCO6XOILI/IMOCTB TaKux I[OHOJIHI/ITGJILHBIX MHOJIOKEHUU JacTCsa ITOCJIC
BCTYyIUIEHUSI B cuiy Hacrtosimero IIporokona, - B TeueHHe IeBSHOCTa JHEW Mocie
JaThl TAKOTO YKAa3aHUS.

b. Jlo BCTyIUIGHHST B CHJIy JIOOBIX HEOOXOOUMBIX J[OTONHUTENBHBIX IOJOXKEHUI
ATEHTCTBO UMEET ITPaBO NIPUMEHATH MEPBI, N3JI0’KEHHBIE B HacTosAmeM [IpoTokoie.

CUCTEMBI CBsI3U
Crartpsa 14

a. VYpyreaii gaer pasperieHue ATEHTCTBY CBOOOJHO HCIOJBb30BAaTh I CIYKEOHBIX
LeJield CHUCTeMBbl CBSI3M MEXKIY MHCIEKTOpamMu ATEHTCTBa B YpyrBae H
[lenTpanbHbIMU yupeKICHUSIMI ATeHTCTBa M(Wn) PernoHansHbIiME OIOpO, BKIIOYAS
nepenayy B HEABTOHOMHOM WJIM aBTOHOMHOM peXHMe MH(pOpManuu, mocTymnaromnei
OT YCTPOMCTB, YCTAHOBJEHHBIX ATEHTCTBOM B LENAX COXpaHEHHS HU(UJIN)
HaOIO/IeHUs, WIM U3MEPEHHUs, U 00ecleynBaeT 3allUTy TaKod CBA3H. ATEHTCTBO
MOCJIe KOHCYJIbTAllMM ¢ YpyrBaem MMeEET MPaBO KCIOIb30BAaTh YCTAHOBJIEHHBIE Ha
MEXIyHAPOAHOM YPOBHE CUCTEMBI MPSAMOMN CBSI3H, BKJIIOYAsl CIIyTHUKOBBIE CUCTEMBI U
Apyrue BUAbI JajdbHEW CBA3M, HE HCHOJb3yeMble B YpyrBae. Ilo mpocsbe Ypyrsas
Wi ATeHTCTBa MOAPOOHOCTH, KAacalollWecs OCYIIECTBIEHUS 3TOr0 IyHKTa B
OTHOIICHWU TIepeayd B HEABTOHOMHOM WM aBTOHOMHOM pEKHUME HH(OpMAIH,
MOCTYIAIOIICH OT YCTAaHOBJIEHHBIX ATEHTCTBOM YCTPOWCTB COXpaHEHHUS W(HIIN)
HAOII0ICHUS WIH U3MEPEHHUS, ONIPEEISIFOTCS B JJOMOTHUTENBEHBIX TTOJOKEHUSX.

b. [Ipu ycTaHOBIICHUU CBS3M W Iepeaade MHPOPMAIUHU, KaK 3TO MpeAycCMaTPUBACTCS B
MYHKTE a. BBIIIE, HAIUICKAIINM 00pa30M YUHUTHIBAETCS HEOOXOIUMOCTh 00ECIICUCHHSI
3aMUTBI  HAXOAMIIEWCSs B YacTHOM  COOCTBEHHOCTH WM  KOMMEPUYECKH
YyBCTBUTEIHHOW WHGOPMAIUU WU TOM WH(MOpPMALMM O KOHCTPYKIMH, KOTOPYIO
VYpyrsaii cuutaeT 0co00 YyBCTBUTEIHLHOM.
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3AIHIUTA KOHd)I/II[EHIII/IAJII)HOﬁ HHOOPMAIINA
Crarbsa 15

ATEHTCTBO MOJJIEPKUBACT CTPOTHH pexuM obecriedeHus 3(PpPEeKTUBHOM 3alIUTHI OT
PACKPBITHS KOMMEPUYECKHUX, TEXHOJIOTMYECKUX U MPOMBIIUICHHBIX CEKPETOB M IPYyron
KOH(HIESHIIMATbHONH HH(pOpPMAIMK, KOTOpas CTAHOBUTCS €MY W3BECTHOMW, BKIIIOYAst
Takylo HWH(poOpManmio, KOTOpas CTaHOBUTCS W3BECTHOH ATCHTCTBY B XOfe
ocyiecTBiIeHus HacTosiero IpoTokona.

PG}KI/IM, O KOTOpPOM TOBOPUTCA B IIYHKTC a. BBIIIC, BKJIHOYACT, B YaCTHOCTH,
ITOJIOXKCHHA, OTHOCAIIIHNECA K:

1) OoOIMM TIPUHIIMIIAM W CBS3aHHBIM C HHUMH MepaM II0 OOpalIeHHIo C
KOH(MUIEHIMATEHOW HH(pOpMaLIHeH;

i1) YCJIOBHSIM HaliMa TMepCOHaJIa, KacaroUUMCS 3alluThl KOH(HUICHIIMAIBHON
uHpOpMaINK;

iii) mporenypaM B CIy4ae HapylIeHHH WIH SKOOBl HMMEBIIMX MECTO CIIy4acB
HapyHIeHUs] KOHPHUICHINATBHOCTH.

PexxuM, 0 KOTOPOM TOBOpPUTCS B IIYHKTE a. BBILIE, YTBEPKIACTCA U NEPUOAUYECKHU
paccmatpuBaercsi CoBeTOM.

MMPNJIOXKEHUS
Cratps 16

[Tpunoxxenus k HacrosuieMmy IIpoTokoiy SIBISIFOTCSI €10 HEOTBEMIJIEMOH YacThlO. 3a
HCKJIIOYCHUEM 1IeJiel BHECEHHUs nonpaBok B [Ipunoxenus, tepmun "[IpoTokon", kak
OH ymoTpeOssieTcss B HACTOSIIEM JOKyMeHTe, o3HayaeT [Ipotokon u Ilpmioxkenus,
BMECTE B3STHIC.

B nepeueHp BHIOB JAEATEIBHOCTH, YKa3aHHbIX B IIpwioxenuu I, u nepedenn
obopynoBaHus W Marepuana, yka3zaHHbIX B [lpunokenwu I, CoBerom wmoryt
BHOCHUTBHCSI TIONPABKH IO pEeKOMeHAanuu co3gaHHoii CoBeToMm pabodel Trpymiibl
HKCIEPTOB OTKPBITOro cocTtaBa. JlroOas Takas moIpaBKa BCTYNAeT B CHIIy 4epes3
4eThIpe Mecsla nocie ee npuHATHs COBETOM.

BCTYIIVIEHME B CJ1Y
Crartps 17

Hacrosmuii [IpoTokon BcTynaer B CUily B I€Hb, KOT/1a AT€HTCTBO MOJIYYUT OT
YpyrBas nmUCbMEHHOE YBEAOMIIEHHE O TOM, YTO 3aKOHOJIaTeNbHbIE H(WIIH)
KOHCTUTYLIMOHHBIE TpeOOBaHMs YpyrBas, HEOOXOAMMBIE JI1 BCTYIUIEHUS B
CHUILY, BBITIOJIHEHBI. YPyrBail MOXKeET B JIF000€ BpeMsl 10 TOTO, KaK HaCTOSLIUI
[Iporokosn BCTYIUT B CHIY, 3asdBUTb, 4YTO YpyrBail OyneT NpUMEHSTH
Hactosiui  [IpoTokon Ha BpEeMEHHOM OCHOBE.  ['eHepanbHBIA IUPEKTOP
HE3aMeUINTENbHO WH()OPMUpPYET BCE TOCYAapCTBa - WICHBI ATEHTCTBA O JIIOOOM
3asBJICHUM O NMPHUMEHEHUH HacTosmiero [Iporokona Ha BpeMEHHOW OCHOBE U O €ro
BCTYIUICHHH B CHITY.
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Hacrosmuit IIpoTokosn ocraercs B cwie 10 TeX IOp, NOKa YpyrBaul sBIsE€TCA
corpoHoii CoryamieHuss O TapaHTHAX MM JPYroro  Takoro COTJIALIEHHS O
IPOIOJDKEHUN IPUMEHEHHUS TapaHTUH, KOTOPOE MOXKET OBITh 3aKIIOUEHO UM B CBSI3H C
HoroBopoMm TnaTtenoko.

OIIPEAEJIEHUA

Cratns 18

Jns ueneit Hacrosimero [Iporokona:

a.

OTHocsmmMecsT K SACPHOMY TOIUIMBHOMY IHKIY HAaYYHO-HCCIEIOBATENbCKAE H
OIBITHO-KOHCTPYKTOPCKHE PA0OThl O3HAYAIOT ACSITENbHOCTh, KOTOpas KOHKPETHO
OTHOCHUTCS K JIIOOOMY acIleKTy pa3paO0OTKH TMpoIecca WJIM CHCTEMBI JII000TO W3
CIICAYIOIIETO:

- KOHBEPCHH sIIEPHOTO MaTepuaa,

- o0orarieHus aIepHOro MaTepHaia,
- M3TOTOBJICHUS SEPHOTO TOILINBA,
- PEaKTopoB,

- KPUTHYECKHX COOPOK,

- nepepadoTKU s7IepPHOTO TOIUIMBA,

- 00paboTKu (HE BKJIIOYAs MEPEYNaKOBKH WJIM KOHIWIIMOHUPOBAHUS, HE
NPeIyCMaTPUBAIOIIETO PaA3JCNICHUs] AJIEMEHTOB, Uil XPaHEHUS WM
3aXOpPOHEHHMSI) OTXO/0B CPEIHEro MM BBICOKOTO YPOBHSI aKTUBHOCTH,
COoJIep KalINX TUTYTOHHI, BBICOKOOOOTAIIEHHBIN ypaH Win ypaH-233,

HO HE BKJIOYAIOT JIESATENbHOCTb, OTHOCSIIYIOCS K TEOPETUYECKUM  WJIU
(GyHIlaMEHTAJIbHBIM Hay4YHBIM HCCIEAOBAHUSAM WU K HAYYHO-HCCIIEOBATEILCKUM U
OTIBITHO-KOHCTPYKTOPCKUM ~ paboTaM  TO0  MPOMBIIUICHHBIM  MPUMEHEHUSIM
PaAMOU30TONOB, MEIUIIMHCKUM, THAPOJIOTUYECKUM U  CEIbCKOXO3SIICTBEHHBIM
MPUMEHEHUSIM, U3YYEHHUIO TIOCIEACTBUN I 3J0POBbSI U OKpYXKArOIIEH cpeabl U Io
YCOBEPIIEHCTBOBAHUIO TEXHUUECKOTO OOCITYKHUBaHUSI.

[lmomanka o3HAYaeT TEPPUTOPUIO, TPaHULIBI KOTOPOW OINpelesieHbl YpPyrBaem B
COOTBETCTBYIOMIEH  HWHPOPMAIIMM O  KOHCTPYKIIMM  yCTAHOBKH,  BKJIIOYAs
OCTaHOBJICHHYIO YCTAaHOBKY, a TakXe€ B COOTBETCTBYIOLIEH HH(POpPMAIUH O MECTe
HAaXOXJCHUS BHE YCTAaHOBOK, TJIeé OOBIYHO WCHOJB3YeTCS SIACPHBIM Marepual,
BKJIIOYAsl 3aKPHITOE MECTO HAaXOXKJIEHHUS BHE YCTAaHOBOK, IJI€ paHEe HCIOJIb30BajCs
SIEPHBIN MaTepuall (KOTOphIe OTPAHHMYMBAIOTCS MECTAMU HaXOXKJICHUS, TIe UMEIOTCS
ropsiure KaMepbl WM OCYILIECTBISUIACh JI€ATEIbHOCTh, CBSI3aHHAs C KOHBEpCHUEH,
o0orareHreM, U3roTOBICHUEM WK TepepaboTkoil TorumBa). [lnomaaka BKIOYaeT
TaKk)Xe BCe OOBEKThI, COBMECTHO Pa3MEILEHHBIE C YIIOMSHYTHIMHU BBIIIE yCTaHOBKOM
WM MECTOM HaXOXIEHUs, C LEJIbI0 TMPEJOCTABICHHUS] WIH HCIHOJIb30BaHUS
CYIIIECTBEHHBIX CPEJICTB 00ECIeUeHHUs, BKIIOYAss: Tropsune Kamephl st o0paboTKH
OOJYy4eHHBIX MAaTEpHaliOB, HE COJEPXKAINX SACPHBIM MaTepuall; yCTaHOBKH IS
00paboOTKH, XpaHEHHs] U 3aXOPOHEHMS OTXOJOB; a TaKXKe 3/aHUf, CBA3aHHbBIE C
COIJIACOBAHHOM JEATEJIbHOCTBIO, OINPENECIEHHON YpPyrBaéM B COOTBETCTBUH CO
cTaThel 2.a.1v) BBIIIE.
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Cusrag ¢ OKCILTYAaTallu YCTAHOBKA UJIM CHATOC C J3KCIIJIYATAIIUMU MCECTO HAXOKIACHUA
BHE YCTAaHOBOK O3HAa4alOT OOBEKT WIM MECTO HAXOXKICHHS, Ha KOTOPBIX
ACMOHTHUPOBAHbI WJIA CACIIAHbI HCIPUTOJHBIMH K OJKCIUTyaTalud OCTaBHIUCCA
KOHCTPYKIIMA W OOOpYJOBaHUE, BaXKHBIC /s ee(€ro) HCIOIb30BaHMUs, TaK YTO
OHA(OHO) HE UCHOJB3YETCS I XPAaHEHUS SIEPHOIO MaTepuana U HE MOXKET Jajee
WCIIONIB30BaThCs I OOpallleHusl C SACPHBIM MaTepuajoM, €ro oOpabOTKH WU
HUCITOJIb30BaHUA.

OcTaHoOBICHHAS YCTAHOBKA MM 3aKpbBITOC MCECTO HAXOXJACHHA BHC YCTAHOBOK
03HAYalOT 00BEKT MIIM MECTO HaXOXIACHUA, OKCILTyaTalud KOTOPBIX MPCKpaliCHa U U3
KOTOPBIX U3BAT HI[CpHI:Iﬁ MaTrcpurajl, HO KOTOPBIC HC CHATHI C OKCILTyaTalluu.

BbicokooboramnieHHblif ypan o3HayaeT ypaH ¢ oboramienueM 20% WM BBIIIE IO
n30TOMy ypaHa-235.

OT160p pod OKpykKAIOIIEH cpeibl B KOHKPETHOM MECTe HaXOJICHHs 03HAa4aeT 0TOOp
npo0 OKpyXaromield cpeapl (Hampumep, BO3AYyXa, BOJBI, PACTHUTEIHLHOCTH, IOYBHI,
3arps3HEHUI) B ONpPENEICHHOM  ATEHTCTBOM  MECT€  HaxOXJICHUS U
HEMOCPEJACTBEHHOMN OJIM30CTH OT HETO C IENbI0 COACHCTBHS ATEHTCTBY B MOJATOTOBKE
BBIBOJIOB 00 OTCYTCTBUM HE3asBJICHHBIX SIIEPHOTO Marepuajga WIH SIEPHOU
ACATCIIbBHOCTHU B 3TOM OIIPCACIICHHOM MCECTC HAXOXKACHU.

O160p mpob OKpyXkKaroIIeH cpepl Ha OOUIMPHON TEPPUTOPUH O3HAYAET OTOOP MPOO
OKpYXarolieid cpenpl (HampuMmep, BO31yXa, BOJIbBI, PACTHTEILHOCTH, TOYBHI,
3arpsiI3HEHUI) B psANE ONPEICIICHHBIX ATEHTCTBOM MECT HaXOXKIEHUS C ILEJNbIO
CONIEHCTBUSI ATEHTCTBY B TIIOATOTOBKE BBIBOJOB 00 OTCYTCTBHH HE3asBICHHBIX
SAEPHOTO MaTepHualia Ui sIEPHOM NesITeTbHOCTH Ha OOIIUPHON TEPPUTOPHUH.

SnepHbll MaTepuall COINIACHO OIpPECNICHUI0, JaHHOMY B crarbe XX VYcrTasa,
O3HaYaeT JIF0OOW MCXOMHBIN MaTepHall WU JIFOOOW CIIeIMATbHBIN PaCIIeTISIOIIHIACS
MaTtepuan. TepMHH MCXOJHBIM MaTepuan He JOKEH TOJIKOBAThCSI IPUMEHUTEIBHO K
pyae unu orxonaM pyasl. Jlroboe onpenenenue, fanHoe COBETOM B COOTBETCTBUH CO
cratbeil XX YcraBa AreHTcTBa IOCie BCTYIJIEHUS B cuily Hacrosuiero IIporokona,
KOTOpO€ pacIIMpsieT CIHCOK MAaTEpUalOB, CYHMTAIOIUXCS HMCXONHBIM  HIIHU
CHELMAIBHBIM  PACIICIUISIONIMMCS  MaTepualioM, BCTyNaeT B CHJIY B paMKax
Hacrosero [IpoTokosa ToIbKO MOCIe TPUHATHS Y PyrBaeM.

YcTaHoBKa O3HAYaET:

1) peakTop, KpHUTHYECKYI0 COOpKy, 3aBOJ 10 KOHBEPCHUH, 3aBOJ IO
M3TOTOBJIICHHIO, IEpepadaThIBAIOIIYI0 YCTAHOBKY, YCTAaHOBKY JUIS Pa3/ieleHUs
W30TONOB WM OTJEIIEHOE XPAHHIIHIIE; HITH

i1) m000€ MECTO HAXOXACHHMS, TJIe OOBIYHO MCIIOJB3YETCS SACPHBIA MaTepuall B
KOJINYECTBAX, MPEBBIMAIOIINX OAUH YPPEKTHUBHBIN KHIOTPAMM.

MecTo HaxOXJIEHUS BHE YCTAaHOBOK O3HAYaeT JII0OOW OOBEKT WM JII000e MecTo
HaXO0XXJCHUS, KOTOpble HE SBISIOTCS YCTAHOBKOM, M TJ€ OOBIYHO HCIIOJIB3YyeTCs
SCPHBIA MaTepuan B KOJMYECTBAX, PaBHBIX OAHOMY 3((EKTUBHOMY KHJIOTpaMMY
UJIU MEHEe.
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COBEPHIEHO B Bene nBaauare aeBsitoro ceHTa0ps 1997 roga B 1ByX 3K3eMILIsIpax

Ha MCIIAHCKOM S3BIKE.

3a VPYTBAM:

(noonucw)

Ero IIpeBocxoauTenscTBO

. ®pykryo3o [lurranyra
ITocTOstHHBIN IpeaCTaBUTENDL Y PyrBas
pu MexayHapoaHOM areHTCTBE 10
aTOMHOW DHEPruun

sa  MEXJIYHAPOIHOE AI'EHTCTBO IO
ATOMHOMU SHEPI'MU:

(noonucw)

XaHc bnuke
['enepanbHbIi qUpPEKTOP
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iii)

vii)

viii)

MNPMJIOXEHUE I

INEPEYEHb B/IOB JAEATEJIBHOCTHU, O KOTOPBIX TOBOPUTCA
B CTATBE 2.a.iv) HACTOSAILEI'O ITPOTOKOJIA

W3roroBneHne poTOPHBIX TPYO A HEHTPUPYT Wi cOOpKa ra30BbIX HEHTPUPYT.

POTODHBIG TDV6I:I AJIA HGHTDI/Id)VF O3HAYar0T TOHKOCTCHHBIC HUJIIMHAPBI, OIIMCAHUC
KOTOPBIX NpuBeAcHO B pasnene 5.1.1 b) [Ipunoxenus I1.

I'a30Bble LEHTPU(PYIH O3HAYAIOT LEHTPU(DYTH, ONMUCAHHE KOTOPBIX NPHUBEIEHO BO
BBOJTHOM 3aMeuaHuu K paszeny 5.1 Ilpunoxenus I1.

Wzrorosnenue qudQy3noHHBIX OapbEPOB.

Juddy3nonnbie Gapbepbl 03HAYAIOT TOHKUE MTOPUCTHIE (PHIIBTPHI, OMHCAaHNE KOTOPBIX
npuBeieHo B pazzaene 5.3.1 a) [Ipunoxenns I1.

W3roroBnenune uimu cOopka cucTeM, UCTIONb3YIOIIMX JIa3ephl.

CucreMel, MCIONIB3YIOIIKE JIA3EPhl, 03HAYAIOT CUCTEMBI, BKJIIOYAIOUIUE TE€ NPEAMETHI,
ONMCaHUe KOTOPBIX NpuBeeHO B paszeie 5.7 [lpunoxenus 1.

H3roroBinenue uimm c6op1<a SJICKTPOMArHUTHBIX CCIIaPATOPOB U30TOIIOB.

DIEKTPOMAarHUTHHIE CENaparopbl M30TONOB O3HAYAKOT TE€ IMPEAMETHI, O KOTOPBIX
rooputcs B pazaene 5.9.1 Ilpunoxenus Il u kotopsie conepxatr UCTOUHHUKHA HOHOB,
OINMCaHNE KOTOPBIX MpUBEAEHO B pazzaene 5.9.1 a) [Ipunoxenns 1.

W3rorosneHue nim c6opka KOJIOHH WM SKCTPAKLIMOHHOTO 000pYI0BaHHUS.

KOJIOHHBI WM DKCTPAKIIMOHHOE OOOPYIOBAHHME O3HAYAIOT T€ MPEAMETHI, OMUCAHHE
KOTOpBIX TpHUBEACHO B pazgenax 5.6.1, 5.6.2, 5.6.3, 5.6.5, 5.6.6, 5.6.7 u 5.6.8
IIpunoxenus II.

W3roroBneHne  pa3fenUTENbHBIX  COMEN  WJIM  BUXPEBBIX  TpyOOK  Jjs
a’pOJMHAMUYECKOT0 00OTallCHHUS.

PaznenutenpHble comia WM BUXPEBbIE TPYOKHU JUIS a9pOIMHAMHYECKOT0 00oTaieHus
O3HAYAT PpPasACIUTCIbHBIC COIIa W BUXPCBBIC pr6KI/I, OMMHUCAHUC KOTOPBIX
MPUBEAEHO COOTBETCTBEHHO B pazzaenax 5.5.1 u 5.5.2 [Ipunoxenus I1.

Nzrotosnenue uimu cOopka cUCTEM T€HEpali YPaHOBOI MJIa3MBbl.

CucreMpl TreHepalMy _YpPaHOBOM IUIa3Mbl O3HA4alOT CUCTEMBI [UIsl T€HEpaluu
YpaHOBOM IJIa3Mbl, OIIMCAaHUE KOTOPBIX IpHUBeIeHO B pasaeine 5.8.3 IIpunoxenns 1.

N3rotoBneHne mUpKOHUEBBIX TPYO.

[{upkoHHEBbIE TPYOBI 03HAYAIOT TPYOBI, ONMCAHUE KOTOPHIX MPUBEICHO B pazzaene 1.6
[Tpunoxenus II.

[Tpon3BOACTBO WK MOBBIIEHUE KAYECTBA TAKEION BOIBI HIIH IEUTEPUSL.



X1)

Xii)

xiii)

Xiv)

XV)

Tspkenas Bofa wiin IeHTEpUid 03HAYAIOT JEUTEPUH, TSKEIYIO BOAY (OKCUI ACUTEpHS)
U JI000€ JpYyroe COeAMHEHHUE JEUTEepHs, B KOTOPOM OTHOIICHHWE YHCJIa aTOMOB
JeiTepus K 4iCily aToMOB BoJopoJa npesbiiaetr 1:5000.

W3zrorosnenue rpaputa saepHON YUCTOTHI.

I'padut siiepHOM YUCTOTHI O3HAYACT TpaduT, yPOBEHb YUCTOTH KOTOPOTO BBILIE, YeEM
5 MIJIJTMOHHBIX YacTei OOPHOTO SKBHUBAJICHTA, a TUIOTHOCTH IpeBbImaet 1,50 r/em’.

N3roroBneHne KOHTEHHEPOB JJ1s1 00Jy4EHHOTO TOTUIHBA.

KonreitHep 11 00JIYYEHHOTO TOIUIMBA O3HAYAET €MKOCTh ISl TIEPEBO3KH /MU
XpaHeHus: OOJyYeHHOTO TOIUIMBA, OOECIEUYMBAIONIYI0 XHUMHUYECKYIO, TEIUIOBYIO M
paavalMOHHYIO 3aIlMTy, a TakK)Ke OTBOJ TEIUIa paclaja BO BpeMs MEpEeMELICHHS,
MEPEBO3KHU U XPAHEHUS.

N3roroBieHne peakTOPHBIX YIIPABIISIOIUX CTEPKHEN.

PeakTopHble yNpaBisiONIME CTEPXKHU O3HAYAIOT CTEPIKHH, OIMNHUCAHUE KOTOPBIX
npuseneHo B pasnene 1.4 [punoxenus II.

N3roroBnenune 0e30nacHbIX ¢ TOUKH 3PEHUS KPUTHUHOCTH 0AKOB U pe3epBYapoB.

bezonacHble C TOYKM 3pEHUS KPUTHYHOCTH Oaku W pe3epByapbl O3HAYAIOT Te
IIpEIMETBI, ONMCAHUE KOTOPBIX MpUBEAEHO B pa3aenax 3.2 u 3.4 Ilpunoxenus I1.

W3roroBneHre MalvH A7l pyOKH 0OJIy4YeHHBIX TOTIJIMBHBIX HJIEMEHTOB.

MamuHsbl AJIA DV6KI/I OGJIV‘-IGHHLIX TOIINIMBHBIX 3JICMCHTOB O3HA4YarOT OGOPYI[OBaHI/IC,
ONMCaHue KOToporo npuseneHo B pazaene 3.1 [Mpunoxenus I1.

CoopyxeHue ropsianx Kamep.

[lopsiune kamepbl 03HAYAIOT KaMeEPy WM COCTMHEHHBIC MEXKIY COO0M KaMephl OOIIIM
00bEMOM HE MeHee 6 M’, CHAOKCHHBIC 3aIHTON, PaBHOM WM IPEBBIIIAIOLICH
skBUBaJIeHT 0,5 M OeTOHa IUIOTHOCTHIO 3,2 r/eM® wim OoJiee, YKOMIUICKTOBAaHHbBIE
o0opynoBaHUEM MJis TPOBEACHUS OMNEPAlUi C HCIOJB30BAHUEM HUCTAHIIHOHHOTO
yIpaBJIcHUSI.




1.1.

1.2

[MPMJIOXEHUE 11

INEPEYEHb COT'JTACOBAHHOI'O OBOPYZIOBAHMA U HEAJIEPHOI'O

MATEPHAJIA U1 OTYETHOCTHU Ob SKCIIOPTE Y UMIIOPTE B
COOTBETCTBUHU CO CTATBEU 2.a.ix)

PeakTopsbl 1 peakTopHOe 000py10BaHUE
KomnuiekTHBbIE siiepHbIe peaKTOPbI

SlnepHble peakTOpbl, CIOCOOHBIE padoTaTh B PEXUME KOHTPOJIUPYEMOIL
CaMOIIO/JICP)KUBAIOILIEHCS LIETTHOM peakluu [JEJEeHUs, WCKIIoYas peaKTOpbl
HYJ€BOH MOIIHOCTH, KOTOpBIE OINPENENAIOTCS KaK pPEaKTOpbl € IMPOEKTHBIM
MaKCHMaJbHbIM YpPOBHEM IIPOM3BOJCTBA IUIYTOHHUS, HE IPEBBILAIONIUM
100 rpamMoOB B rof.

I[NOACHUTEJIbBHOE 3AMEUYAHUE

"SAnepHbIil peakTop' B OCHOBHOM BKJIFOYAET Y3JIbI, HAXOASAIIMECS BHYTPU KOpITyca
peakTopa I HEMOCPEACTBEHHO MPUMBIKAIOIINE K HeMY, 000pyI0BaHKe, KOTOPOE
KOHTPOJHMPYET YPOBEHb MOIIHOCTH B AKTHUBHOW 30HE, U KOMIIOHEHTHI, KOTOPbIE
OOBIYHO COJIEPIKAT TEIUIOHOCUTENh MEPBOTO KOHTYpa aKTUBHOW 30HBI PEaKTopa,
HJIK BCTYIIAKOT C HUM B HGHOCpGI[CTBeHHLIfI KOHTAKT HUJIU YIIPABJISIIOT M.

He npennonaraercss UCKIIOYEHHE PEAKTOPOB, KOTOPbIE HaJUIEkKAIIUM 00pazoM
MOTJIN 6]:1 MNOABCPIHYTHCA MOI[I/I(bI/IKaL[I/II/I AJiL TpOU3BOJACTBA 3HAYUTCIILHO
Oompiiero konumvectBa, deM 100 rpamMMoB TUTyTOHUS B TOoA.  PeakTopsl,
NpeaAHA3HAUYCHHBIC IJId HHHTGHLHOﬁ OKCILTyaTalluh Ha 3HAYUTCIIBHBIX YPOBHAX
MOIIIHOCTH, HE3aBUCUMO OT CTETIEHU MX BO3MOXKHOCTEH MPOM3BOACTBA ILUIYTOHUS,
HE paccMaTPUBAIOTCA KaK "peakTOpbl HYJI€BOW MOIIHOCTH'".

PeaRTOpHLIe Kopmyca BbBICOKOI'O 1aBJICHUSA

Mertannnueckue kopmyca B cOOpe WM HMX OCHOBHBIE YacTH 3aBOJCKOTO
U3TrOTOBJIEHUS, KOTOPBIE CIEHUANbHO IPEJHA3HAYEHbl WJIM MOATOTOBJIEHBI IS
pa3MeIlEeHNs] B HUX aKTUBHOW 30HBI SIIEPHBIX PEAKTOPOB, KAK OHU ONPEIECICHBI B
nyHkre 1.1. Bblme, W CcHOCOOHBIE BBIACPXKHBATH pabodee JaBICHHE
TEIJIOHOCUTES IIEPBOTO KOHTYpA.

[NOACHUTEJIbBHOE 3AMEUYAHUE

BepxHsa mmra KOpyca BBICOKOTO JaBJICHHs PEAKTOPA OXBATHIBACTCSA ITyHKTOM
1.2 kak OCHOBHas, 3aBOJCKOTO M3TOTOBJICHUS, 4YacTb KOPIyca BBICOKOTO
JaBJICHUS.

BHyTpeHHue yactu peakropa (Hanmpumep, HOIIEPKUBAIOLUINE KOJIOHHBI U IIJIUTHI
aKTUBHOW 30HBI W JPYrHM€ BHYTPEHHHE YAacTH KOPITyca, HAMPaBIISIONUE TPYOBI
UL PETYJIUPYIOIUX CTEpXKHEW, TEIJIOBbIe 3KpaHbl, IEPEropojKH, TpPyOHBIE
pEIIeTKA aKTUBHOW 30HBI, IJIACTUHBI Auddy3opa U T.1.) 0OBIYHO TOCTABJISIOTCS
IIOCTaBIUIMKOM peakTopa. B HEKOTOpBIX CilydasX OIpEACIICHHbIC BHYTPEHHUE
ONOpHBIC KOMITOHEHTHI BKIIOYAIOTCS B H3TOTOBJICHHE KOPITyca BBICOKOTO
JaBJICHUS. Ot ONpeaAMCTBI SBJIAIOTCA AOCTATOYHO BAXKHBIMU C TOYKU 3PCHUA



1.3.

1.4.

1.5.

1.6.

1.7.

0€30MacHOCTH M HAJACKHOCTHU JKCIUIyaTallud PEaKTOpOB (M CJIENOBATENBHO, C
TOYKH 3pEHUs TapaHTUWHBIX O00S3aTeIbCTB U OTBETCTBEHHOCTH IIOCTaBIIUKA
peakTopa), 4YToObl MX TOCTaBKAa BHE PAMOK OCHOBHOI'O COTJIAIIICHHS O MOCTAaBKE
CaMOTO peaKTopa He craja Obl OOBIYHON MpakTukKoi. [losToMy, XOTS OTACIbHAS
MOCTaBKa 3TUX YHUKAJIbHBIX, CICHUAIIbHO NPCAHA3HAUYCHHBIX U MMOATOTOBJICHHBIX,
BaXHBIX, KPYMHBIX W JOPOTOCTOSIIIMX MPEIMETOB He 00s3aTenbHO OyneT
paccMaTpuBaThCS KakK BBIMAJArONIas Hu3 CQepbl HHTEPECOB, TaKOH crmocod
MTOCTABKU CUUTAETCS] MAJIOBEPOSTHBIM.

MamuHsb! 1Jis1 3arpy3K4 M BBITPY3KH PEaKTOPHOI0 TOILUIMBA

ManunynstopHoe  o0oOpynoBaHHe,  CIEUUATbHO  MpEAHA3HAUYEHHOE WU
MOATOTOBJICHHOE JJIsl 3arPy3KH WJIU W3BJICUCHUS TOIUIMBA U3 SIACPHBIX PEAKTOPOB,
KaKk OHM OIpeneseHbl B MyHKTE 1.1. BbIlIe, KOTOPOE MOKET HCIOJIb30BATHCA,
KOTJIa PEaKTOp HaXOAWTCA IO/ Harpy3kod, wWid o00JajaeT TEXHUYECKUMU
BO3MOXXHOCTSIMU  JUISI TOYHOTO TO3ULUOHUPOBAHUS WU OPUEHTHPOBAHUA,
MO3BOJISIOIIMMHU TPOBOANTH Ha OCTAHOBJICHHOM PEAKTOPE CIIOKHBIE PabOTHI MO
Meperpy3ke TOIIMBA, NPU KOTOPHIX OOBIYHO HEBO3MOXKHBI HEMOCPEACTBEHHOE
HAOII0ICHNE WK TIPSIMON JOCTYII K TOTUIHUBY.

PeakTopHBIe ynpaBjsiioue CTEP:KHHA

CrepxHU, ClIEIUATIBHO MPeAHA3HAYEHHBIE WU MOATOTOBJICHHBIC JIJISl YIIPaBICHUS
CKOPOCTBIO PEaKIuu B SIEPHBIX PEAaKTOPax, KaKk OHU OMpefesieHbl B myHKTe 1.1.
BBIIIIE.

[TOACHUTEJIbBHOE 3AMEYAHUE

Croza e BKIIFOUAIOTCS, TOMUMO YacTH, MOTJIOMIAIONIEN HEUTPOHBI, €€ ONIOPHBIE U
MIOABECHBIE KOHCTPYKLIMH, €CIIU IIOCTABKA IPOU3BOAUTCS Pa3EIbHO.

PeakTopHble TPyObl BHICOKOTO 1aBJICHUS

TpyObl, KOTOpBIE CIEUUANBHO TIPEAHA3HAYCHBI WM TOATOTOBIICHBI  JUIS
pa3MenieHus B HUX TOIUIMBHBIX AJIEMEHTOB U TETUIOHOCUTEINS TIEPBOTO KOHTYpaA B
peakTopax, Kak OHH OmNpezesicHbl B IMyHKTe 1.1. BbImIe, nMpu pabovyeM TaBJICHUH,
npesimaromem 5,1 Mlla (740 ¢yHT/KB. 10iim).

[{upkoHueBbIe TPYObI

TpyOsl mnu cOOpKH TPyO M3 METANTUYECKOTr0 LUPKOHUS WM €ro CIUIaBOB, IO
Becy npesbimarontue 500 Kr B Te4eHue Jr000ro 12-MecsuyHoro nepuoja, KOTopbie
CIEUUANbHO TpeJHa3HAueHbl WM TOATOTOBIEHBI JJISi HCIIOJB30BaHHUS B
peakTopax, Kak OHM OIpE/AEIEHB! B IMyHKTE 1.1. BBIIIE, U B KOTOPBIX OTHOIICHHE
1o Becy raHus K HUpKOHHUIO MeHbIe yeM1:500.

Hacocbl mepBoro KOHTypa TenJioHOCUTEJIsI

Hacocsl, cnennanbHO npeaHa3Hau€HHbIE WU TIOATOTOBIICHHBIE ISl MO AEP KAHUS
LUPKYJIALUN TEMJIOHOCUTENS IMEPBOro KOHTypa SACPHBIX PEaKTOPOB, KaK OHU
omnpezeneHsl B myHkTe 1.1. Bole.
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[NOACHUTEJIBHOE 3AMEYAHUE

CrenuanbHO TpeIHAa3HAYCHHBIC WM MOATOTOBJICHHBIC HACOCHI MOTYT BKJIIOYATh
CJIOKHBIC, yHJIOTHeHHBIC NN MHOFOKpaTHO yH.HOTHCHHBIC CUCTCMbI [JIdA
MPEAOTBPAICHUSI YTEUKH TETUIOHOCUTENSI TEePBOr0 KOHTYpa, TEePMETHYHBIC
HAacOChl M HACOCHI C CHUCTEMaMM HMHEPLUHAIBHOW MacChl. TO ONpeleTeHue
KacaeTcs HacoCOB, AaTTECTOBAaHHBIX Mo kiaccy NC-1 wuinM SKBHUBaJIECHTHBIM
CTaHJapTaM.

Hesinepubie MmaTepuaJibl 1J1s1 peakTOPOB
HeiiTepuii u TXKeJIas BOAA

Hevitepuii, Tsokenmas Boja (OKHUCHh JEHTepHsi) W JI000E JPYyroe COSIUHEHHE
JIenuTepusi, B KOTOPOM OTHOILIEHHE JIEUTEepUsi K aroMaM BOJOpOa MPEBHIIIAET
1:5000, npenHa3HauyeHHBIE NJI MCIOJIB30BAaHMS B SAEPHBIX PEAKTOpaxX, KaK OHU
omnpeJeneHsl B yHKTe 1.1. Bbllie, B KoaudecTBax, npepbimaiomux 200 Kr aToMoB
JneuTepuss g 000N OMHOM  CTpaHBI-MOJydaTedss B TEYCHHE J0OOTo
12-mecsiuHOTO TIEpHO/Ia.

SinepHo-4ucTBIi rpaduT

I'padur, wumeromuii CTENEHb YHUCTOTHI BBINIE S-MUJUIMOHHBIX  OOpHOTO
SKBUBAJIEHTa, C IJIOTHOCTBEIO OoJibiie 4vem 1,50 F/CM3, MpeIHa3HAYEHHbIN 1JIsI
WCIIOJIB30BaHUS B SIICPHBIX PEAKTOpPAx, KaK OHU OIpezesieHbl B yHKTe 1.1 Bhie,
B KoJIMuecTBax, mpesbimarommx 3x10* kr (30 Merpuueckux TOHH) s THOGOI
OJTHOM CTpaHbBI-MIOTyYaTells B TEYCHUE JTIF000r0 12-MecsIaHOTo eproa.

I[TPUMEYAHUWE

Jlisg ueneil 3KCHOPTHOTO KOHTPOJIS TPABUTENBCTBO ONpeAesseT, OyayT Iu
SKCIOPTHBIE TNApTHH COOTBETCTBYIOIIETO BBIINIEYKA3aHHBIM XapaKTEPUCTUKAM
rpaduTa UCIOIB30BaTHCS B SACPHBIX PEAKTOPAX.

YcraHoBku AJ1s1 mepepadoTKM  00JyYeHHBIX TOIJIMBHBIX 3JIEMEHTOB U
00opy/oBaHNe, CNENHAJbHO NPeIHAZHAYEHHOE WJIH NOATOTOBJIECHHOE sl
3TOro

BBOJIHOE 3AMEYAHUE

IIpu nepepaboTke OOJYYEHHOTO SAEPHOTO TOIUIMBA IUIYyTOHUH M ypaH
OTJIEJISIFOTCS] OT BHICOKOAKTUBHBIX MPOAYKTOB JEICHUS U JIPYTUX TPAHCYPaHOBBIX
DJIEMEHTOB. I[J'IH TAaKOro pasgcyICHUusA MOIr'yT HUCIOJb30BATHCA Pa3JINYHLBIC
TeXHOJornueckue mporecchl. OpHako co BpemMeHeMm mporecc "I[lypekc" crain
HanOoJsiee PAaCHPOCTPAHEHHBIM M NPUEMIIEMBIM.  ODTOT HPOIECC BKIIOYAET
pacTBOopeHuEe OOJYYEHHOTO SJEPHOrO TOIUIMBA B a30THOM KHUCIOTE C
MocCJICAYyrOImuUuM BBIACIICHUEM YpaHa, IJIYyTOHHA u MMpOAYKTOB ACIICHUA
SKCTPAKIMEH PACTBOPUTEIEM C IMOMOIIbI0 TpuOyTHiadochaTra B OpraHUICCKOM
pazbaBurene.

TexHomornueckue mpoLecchl Ha pa3auyHbIX YycTaHoBkax tuma "Ilypekc"
AHAJIOTMYHBI ¥ BKJIIOYAIOT: HM3MEJIbYEHUE OOJyYEHHBIX TOIUIMBHBIX 3JEMEHTOB,
pacTBOpEHHE  TOIUIMBA,  JKCTPAKIMIO  pPAacTBOPUTEIEM M XpaHEHHUE
TEXHOJIOTUYECKON JKUOKOCTH. MOXeT HuMeTbcsd Takke OO0OpyIdOBaHUE s
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TEIUIOBOW JCHUTPAIMM HUTpaTa ypaHa, KOHBEPCUU HHUTpATa IUIYTOHHS B OKHUCH
WM METaJUI, a TaKkoKe JUIA 00pabOTKH KHUIKUX OTXOJOB, COACPIKAIIMX TMPOTYKTHI
JENCHHs, 10 TOIy4eHHUs (OPMBbI, IPUTOIHON Il MPOAOIDKUTEIBHOTO XPaHEHHS
i 3axopoHeHus. OJHAKO KOHKPETHBIE THIBI U KOHHUTYparus o00opyaoBaHus,
BBIMOJIHSIONIETO 3TH (YHKIMU, MOTYT Pa3iMyaThCsl HAa pa3jIMYHBIX YCTaHOBKaX
tuna "[lypekc" 1O HECKONBKMM MPUYMHAM, BKJIOYAs THUIBI M KOJUYECTBO
OOJIyueHHOTO  SJEpHOrO0  TOIUIMBA,  MOJUIeXAIIEro  mnepepadoTke, U
IpEeAINoaraéMelii  MPOLIECC OCAXKICHHUS HW3BICKAEMBIX MAaTEpPHAOB, a TaKKe
OPUHIUIBL  Oo0ecredeHnuss Oe30MacHOCTH M TEXHUYECKOro OOCIIy)KHBaHUS,
NPUCYIINE KOHCTPYKIMH JaHHOH OOCTaHOBKH.

"VcraHoBka A5 mepepabOTKU OOIY4YEHHBIX TOIUIMBHBIX 3JIEMEHTOB" BKIIOYAET
000pyZ0BaHUE U KOMIIOHEHTBI, KOTOPbIE OOBIYHO HaXOMAATCS B IPSIMOM KOHTAKTE
¢ 00JIy4eHHBIM TOIIJIMBOM M OCHOBHBIMH TEXHOJOTMYECKUMH MOTOKAMHU SJEPHOTO
MaTepHaa U IpOAYKTOB JEJICHHsI, U HETOCPEACTBEHHO YIIPABISAIOT UMH.

Ot nmponecChbl, BKIIKOYAA IIOJIHBIC CHCTCMbI [JII KOHBCPCHU IUIYTOHUA U
MPOM3BOJICTBA METAJUIMYECKOTO TUTYTOHUS, MOTYT OBITh MACHTU(UIIUPOBAHBI 1O
MepaM, IPUHUMAaeMbIM [UI [PEAOTBPALCHUS ONAaCHOCTEH B CBA3HM C
KPUTUYHOCTBIO (HalpuMep, MEpamH, CBS3aHHBIMH C T€OMETpPUEH), 00IydeHUuEM
(HampuMep, IMyTeM 3alUTHl OT OOJIyUYeHHs) 1 TOKCHYHOCTBIO (HalpuMep, MepaMu
10 YJEP>KaHUIO).

[Ipenmersl 00OpYyZOBaHUS, HAa KOTOpBIE, KaK CUMTACTCSA, PACIPOCTpAHSIETCS
3HayeHue (paspl "m 00OpynOBaHME, CHELMAIBHO IpEJHA3HAUYCHHOE WM
MOJATrOTOBJICHHOE" sl TepepadOTKH OOJYYEHHBIX TOIUIMBHBIX 3JIEMEHTOB,
BKJIIOYAIOT:

MamuHs! 1J1s1 pyOKH 00,1y4eHHBIX TOIIMBHBIX 3JIEMEHTOB
BBO/IHOE 3AMEYAHUE

D10 000pYHOBaHUE WCIIOJIB3YETCS JUISI BCKPBITUS OOOJIOYKM TOIUIMBA C IEIIBIO
HOCJIETYIOIIETr0 PAaCTBOPEHHS O0JIYIEeHHOTO sJepHOro MaTepuana. Kak mpaBuio,
UCIIOJIB3YIOTCS CIEUANBHO MPEJHAa3HAYCHHbBIC, CKOHCTPYHPOBAHHbIC ISl PyOKH
MeTajula YCTPOWCTBA, XOTS MOXKET HCIIOJB30BAaThCI M 0o0Jiee COBEPILCHHOE
00opyJ0BaHUE, HATIPUMED JIa3epPhl.

JlcTaHIMOHHO yIpaBiisieMoe 000pyAOBaHUE, CIICIUANBHO MTPeIHa3HAYeHHOE WU
MOATOTOBJICHHOE JIsl MCIOJB30BaHUS HA YCTAHOBKE IO MepepadoTKe, KaK OHa
ompejesieHa BBIIIE, JUISl PE3KH, pYOKHM WM Hape3Ku CcOOpOK, IMYyYKOB HIIH
CTEepKHEH 00Jy4eHHOTO SIIEPHOTO TOILIMBA.

JAucconbBepbl
BBOJHOE 3AMEYAHUE

B aucconbBepbl 00BIYHO MOCTYMAeT M3MENbUEHHOE OTpadoTaBIllee TOIIMBO. B
3THX O0€30MacHBIX C TOYKH 3PEHUS KPUTHYHOCTH pe3epByapax OOIydeHHBIN
SJIEPHBI MaTepual pacTBOpSETCS B a30THOM KHUCIIOTE, U OCTaroluecs oOpe3ku
000J1049€K BBIBOJIATCS U3 TEXHOJIOTUYECKOTO TIOTOKA.
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be3onacHpie ¢ TOYKM 3peHUS] KPUTUYHOCTH pe3epByaphbl (Hampumep, Majoro
IMaMeTpa, KOJIbLIEBbIE WJIM MPSIMOYTOJIbHBIE — pe3epByaphbl), CIHEHUAIbHO
MpeAHa3HaYeHHbIE WIM MOATOTOBJICHHBIC IS UCIOJIb30BAHUSA HAa YCTAHOBKE IO
nepepaboTKe, Kak OHM OINpeAeNeHbl BBIIIE, S PACTBOPEHUS OOIYUEHHOTO
SIEPHOTO  TOIJIMBA,  KOTOPBIE  CIIOCOOHBI  BBIICPKHBATH  TOPSUYIO,
BBICOKOKOPPO3UOHHYIO JKMJIKOCTh W MOTYT JAMCTAaHLHMOHHO 3arpy’aTbcsi U
TEXHUYECKH 00CTyKUBATHCS.

IKCTPAKTOPHI M 000pPYI0BaHHUE ISl IKCTPAKIIMH PACTBOPHUTEIEM
BBOJHOE 3AMEYAHUE

B sKkcTpakTophl ¢ pacTBOpPHUTENIEM MOCTYIMAET KaK pacTBOP OOIYYEHHOTO TOILUIMBA
U3 JHMCCONIBBEPOB, TaK W OPraHUYECKUH pacTBOp, C TOMOIIbIO KOTOPOTO
pa3leNAoTCs ypaH, IUTyTOHMH W TpORyKTHl aeneHus. OOopynoBaHume is
OKCTPAKLUU PACTBOPHUTENEM OOBIYHO KOHCTPYHPYETCS TaKHMM 00pa3oM, 4TOOBI
OHO Y/IOBJICTBOPSJIIO JKECTKUM OKCIUIyaTal[HOHHBIM TpPeOOBaHMSM, TaKUM, Kak
JUTUTENBHBIA  CPOK  CITYXKObI 0€3 TEXHMYECKOro OOCTY)KMBAaHUS WM JIETKas
3aMEHSEMOCTb, IPOCTOTA B AKCIUIyaTallMM W YNPABICHHH, a TaKKe TMOKOCTH B
OTHOIICHNH U3MEHEHHS TapaMeTPOB IpoIecca.

CrnenuanbHO TNpeAHA3HAUYEHHBIE MM MOJTOTOBJICHHBIE  JKCTPAKTOPHl €
pacTBOpuTeNeM, TaKue, Kak HacaJo4yHble WIH IyJIbCAlUOHHBIE KOJIOHHBI,
CMECUTENIbHO-OTCTOWHBIC ammaparbl WIK IEeHTPOOEKHbIE KOHTAKTHBIE armapaThl
JUIs WCIOJIB30BAaHUS Ha YCTAaHOBKE IO 00paboTKe OOJydYeHHOTO TOIUIMBA.
DKCTPAaKTOPbl C PAaCTBOPHUTEIEM JOJDKHBI OBITh YCTOMYMBBI K KOPPO3ZHMOHHOMY
BO3JICUCTBUIO a30THOM KHCJIOTBL.  ODKCTPAKTOPHl C PACTBOPHUTEIEM OOBIYHO
M3rOTaBJIMBAIOTCS C COOJIIOICHHUEM YPE3BbIYaifHO BHICOKUX TPeOOBaHMM (BKIIIOUAs
MPUMEHEHHUE CIIeLHaIbHBIX METOJIOB CBapKW, WHCIEKLUUN, obOecreyeHne u
KOHTPOJIb KayecTBa) M3 MaJOYIJIEPOJUCTBIX HEP)KABEIOIIMX CTalieil, THTaHa,
LUPKOHUS UM IPYTUX BHICOKOKAYECTBEHHBIX MaTEpPHAJIOB.

XuMu4yecKHe pe3epByapbl 1/l BbIIEP:KMBAHUA HJIN XPAHEHUSs
BBO/IHOE 3AMEYAHUE

Ha »9rame okcTpakimuu  pacTBOpuTeneM  o0Opa3yloTcsi TpH  OCHOBHBIX
TEXHOJOTMYECKUX TOTOKA JKUAKOCTH. PesepByapbl IS BBIICPKUBAHUS WIN
XpaHEHUsI HCIIONB3YIOTCSI B JalbHEWIIed o0paboTKe BceX TpeX MOTOKOB
ClIeyroImuM o0pa3om:

a) pPacTBOp YHMCTOTO a30THOKHCIIOTO ypaHa KOHILIEHTPUPYETCS BbIIapUBaHHEM
U MPOUCXOIUT MPOLECC IEHUTPAIUH, T/I€ OH MPEBpAIIaeTCs B OKCHUJI ypaHa.
DTOT OKCHJ TOBTOPHO UCIOJIb3YETCA B SIIEPHOM TOTUIMBHOM LIMKJIE;

b)  pacTBOp BBHICOKOAKTHBHBIX MPOAYKTOB JENIEHHSI OOBIYHO KOHIICHTPHPYETCS
BBIIIAPUBAHUEM M XPAaHUTCS B BUJI€ KOHIICHTPUPOBAHHON JKUJIKOCTH. OTOT
KOHIIGHTPAaT MOXET BIIOCIECICTBUM TPOWTH BBIAPUBAHUE WM OBITH
npeoOpa3oBaH B GOpMy, IPUTOIHYIO Il XPAaHEHUS MIIN 3aXOPOHEHUS;

C) pacTBOp YUCTOTO HHUTpaTa IUTYTOHUS KOHILIGHTPUPYETCS U XPaHUTCS N0
MOCTYIJIEHUsI Ha JajbHEWIINE 3Tanbl TEXHOJIOTHYECKOTo mporecca. B
YaCTHOCTH, pe3epByaphl IJi BbIICPKUBAHUS WM XPAHEHUS PACTBOPOB
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IUTYTOHHSI KOHCTPYHUPYIOTCS TAKUM 00pa3oM, 4ToO0bI H30€XaTh CBSI3aHHBIX C
KPUTUYHOCTBIO TPOOJEM, BO3HMKAIOIMIMX B pe3yiabTaTe H3MEHEHHH B
KOHIICHTPALUH WM (popMe TaHHOTO OTOKA.

CrennansHO TNpeAHA3HAUYEHHBIE WJIM IOATOTOBJICHHBIE  PE3EpByapbl UL
BBIJICP)KUBAHMS WIM XPaHEHUS ISl UCIIOJIb30BaHMs Ha yCTAaHOBKE MO nepepadoTke
o0JsydeHHOro TomuBa. Pe3epByapbl A BBIAEP)KUBAHUS WIH XPAHEHUS JOJKHBI
ObITh YCTOWYMBBI K KOPPO3MOHHOMY BO3JEHCTBHIO a30THOW  KHCIOTHI.
PesepByapbl Ui BBIACpKUBaHHUSA WJIN XPAHEHHUS OOBIYHO HM3rOTAaBIIMBAIOTCS U3
TaKUX MATEpUaAJIOB, KaK MAJIOYIJIEPOJUCTHIE HEPKABEIOIIME CTAlU, TUTaH WIH
LIUPKOHMHM WM JPYrHMe BBICOKOKAYECTBEHHBIE MaTepuaibl. Pe3epByapbl s
BBIJICP)KUBAHUS WM XPAHEHUS MOTYT OBITh CKOHCTPYHPOBAHBI TaKUM 00pazoM,
qTOOBl MX OKCIUIyaTallus W TEXHHYECKoe OOCIy)KUBAaHHE IPOU3BOAUINCH
IUCTAaHIIMOHHO, M MOTYT HMETh CIEAYIOIIHE OCOOCHHOCTH C TOYKU 3pPEHHSA
KOHTPOJIA 3a SII€PHON KPUTHYHOCTBIO:

1) OoOpHBI HSKBHUBAJIEHT CTCHOK WJIM BHYTPEHHMX KOHCTPYKLHMH paBeH IO
MeHbIIel Mepe 2%, 1ubo

2) UWIMHIPUYECKHUE pe3epByapbl MMEIOT MAaKCUMaJIbHBIA auamerp 175 mm
(7 mrotimoB), 1160

3)  OpSAMOYTOJIbHBIM WM KOJIBLEBOH pe3epByap UMEET MAKCUMAJIbHYIO LIUPUHY
75 MM (3 mroiima).

Cucrema KOHBepCHHM HUTPATA IUIYTOHUSI B OKCH/L

BBOJIHOE 3AMEYAHUE

Ha GonpImmHCTBE YCTaHOBOK 10 IIepepadOTKE ITOT KOHEUHBIN MPOLECC BKIIOYAET
KOHBEPCHIO pPAacTBOpa HUTpaTa IUIYTOHHMS B JBYOKHCh IUTyTOHUA. B uyucio
OCHOBHBIX OIE€palMil 3TOro Impolecca BXOIAT: XpaHEHHE U KOPPEKTHPOBKA
MCXOJHOTO TEXHOJOTHYECKOT0 MaTepuana, OCaKJIEeHUE W pasJelieHue TBEepAoH u
KHUIKON (a3pl, MpoKaIMBaHWE, OOpalIeHHEe C NPOAYKTOM, BEHTHIIALMS,
oOpallleHue ¢ 0TXOAaMH U yIPaBJICHHUE MTPOLIECCOM.

3aMKHYThIE CHCTEMBI, CIICIIHATLHO MPEAHA3HAYCHHBIC WM MOATOTOBICHHBIE IS
KOHBEPCHH HUTpATa IUTYTOHUS B OKCHJ IIyTOHHMS, B YaCTHOCTH, 00OPYyIOBaHHBIC
TakuM 00pazoM, 4yToObI M30€kKaTh JOCTHIKCHUS KPUTHYHOCTH U PaJIAAUOHHBIX
3¢ (eKToB, a TaKKe CBECTH K MUHUMYMY OIACHOCTH, CBSA3aHHBIC C TOKCHYHOCTBIO.

CucreMa KOHBEPCHH OKCH/IA ILIYyTOHHS B METAJLT
BBOJHOE 3AMEYAHHUE

OTOT mpolecc, KOTOPbI MOXET ObITh CBSI3aH C YCTaHOBKOW MO IepepadoTke,
BKJIIOYAaeT (TOPUPOBAHUE JIBYOKUCH IUIYTOHMs, OOBIYHO C TPUMEHEHUEM
BBICOKOAKTUBHOTO (PTOPUCTOTO BOJIOpPOJA, C LENbI0 TMOJydeHHus Qropuaa
IUIyTOHHS, KOTOPBIA  BIIOCJIECACTBUM  BOCCTaHABIMBACTCA C  IOMOUIBIO
METAJIJIMYECKOI0 KaJlbLMsl BBICOKOW YHUCTOTHI 1O IOJIYYEHUS METaJUINYECKOTO
IUIyTOHUS U (QTopuaa KanbliMsg B BHJC LUIAaKa. B 4uciI0 OCHOBHBIX omepanui
JAHHOTO TIpoliecca BXOIAT:  (TOpUpOBaHUE (HAIpUMEp, C TPUMEHEHUEM
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o0opy/OBaHus, COAEpXKAIIEro OIaropoAHble METaUlbl WM  3al[UIICHHOTO
MOKPBITUEM M3 HHX), BOCCTAaHOBJIEHHE MeTayula (Hampumep, ¢ IPUMEHEHHEM
KepaMHYeCKHX THUTJICH), BOCCTAHOBJICHHWE IIIaKa, OOpaIlleHHUE C MPOIYKTOM,
BEHTUJISIIMSL, 0OpaIIeHne ¢ OTXOJaMH U YIpaBJIeHUE MPOIIECCOM.

3aMKHYTbI€ CUCTEMBI, CHEIUAIBHO MPEJIHA3HAYCHHbIEC WU MOATOTOBJICHHBIE IS
MIPOM3BOJICTBA METAIIMYECKOTO IIYTOHUS, B YaCTHOCTH, 0OOPYAOBAHHbBIE TAKUM
oOpa3oMm, YTOOBI U30€XaTh MOCTHIKEHUS KPUTUYHOCTH U  PAAHAIMOHHBIX
3¢ (eKToB, a TaKKe CBECTU K MUHUMYMY OIACHOCTH, CBA3aHHbBIE C TOKCUYHOCTBIO.

YCcTaHOBKH IJ11 M3rO0TOBJIEHHS TOIJIMBHBIX 3JIEMEHTOB

"VcTaHOBKA  JUIT  M3TOTOBJIEHUST  TOIUIMBHBIX — DJIEMEHTOB"  BKIIIOUAET
obopymoBaHue:

a)  KoTopoe OOBIYHO HAXOMUTCS B  HEMOCPEACTBEHHOM KOHTAaKTE C
TCXHOJIOTUYCCKUM IMOTOKOM SAACPHOIO MaTCpuajia UJIN HCTIOCPCACTBCHHO
00pabaThIBaeT €ro, MM XKE yIPaBIsACT UM, UJIH,

b)  KOTOpOE repMeTHU3HpYeT SIIEPHBIM MaTepral BHYTPH 000IOUKH.

YcTraHOBKH ISl pa3/ielieHHsi M30TONOB ypaHa u 000pydoBaHHe, KpoMme
AaHAJMTUYECKHX  TPHOOPOB,  CHENHAJIBHO  TpeIHA3HAYEHHOE  WJIHU
NMOATrOTOBJIEHHOE /IJIsl ’TOT0

[IpenmeTsl 00OpymOBaHUS, HAa KOTOpBIC, KaK CYHUTAETCS, PACIPOCTPAHSIETCS
3HaueHne (passl "000pyaOBaHKUE, KPOME AHATUTUYECKUX MPUOOPOB, CIICIIHATIEHO
NpeaAHa3HAaUYCHHOC WA HOI[I‘OTOBJICHHOG" IJId pas3AaciICHUA HM30TOINOB  YypaHa,
BKJIIOYAIOT B ce0s:

I'azoBble  HeHTpUpYrMm W y31bl M  KOMIOHEHTBI, CHELHAJIBHO
NpeJHa3HAYeHHbIC MM MOArOTOBJIEHHbIC JJIf HMCIOJb30BAHHA B TIa30BbIX
HeHTpudyrax

BBOJIHOE 3AMEYAHUE

l'azoBast meHTpudyra OOBIYHO COCTOUT M3 TOHKOCTEHHOTO(BIX) MHUIUHAPA(OB)
muamerpoMm oT 75 mm (3 mroiima) mo 400 MM (16 m10iMOB) ¢ BEepTHUKAJIbHON
LEHTPAIbHOM OChIO, KOTOpBbIH(€) MOMeNIeH(bl) B BaKyyM W BpallaeTcs(r0Tcs) C
BBICOKOH OKPY>KHOH cKopocThio mopsiaka 300 m/c umu Gomee. s mOCTHXEHUS
OO0JIBIION CKOPOCTH KOHCTPYKIIMOHHBIE MaTepUaibl BPAIIAIONINXCS KOMIIOHEHTOB
JOJKHBI MMETh BBICOKOE 3HAYEHHE OTHOILIEHUS MPOYHOCTU K IUIOTHOCTH, a
poTopHas cOOpka W, CIEIOBATEIbHO, OTICIBHBIE €€ KOMIIOHEHTHI JIOJKHBI
M3TOTOBJISTBCS C BBICOKOM CTENEHBIO TOYHOCTH, 4YTOOBI pazfanaHCc ObLT
MUHUMATBHBIM. B oTnmume oT npyrux HeHTpudyr rasoBas HeHTpudyra s
oboraimieHusi ypaHa HMMEET BHYTPH POTOPHOW KaMephbl BpPAIIAIONIYIOCS(HECs)
neperopoaky(u) B popme aucka U HEMOJBIKHYIO CUCTEMY IOJayu U OTBOJIA ra3a
UF6, cocrodinyto 1O MEHbBIIEH Mepe U3 TpeX OTAEJIbHBIX KaHajJoB, JBa W3
KOTOPBIX COCTUHEHBI C JIONATKAMH, OTXOSIIMMHU OT OCH pOTOpa K mepudepuitHoi
4acTU pOTOpPHOM Kamepbl. B BakyyMe HaXxoAuTCAd TakkKe pAd BaKHBIX
HEBPAIAIONIUXCSI 2IEMEHTOB, KOTOPBIE, XOTS U UMEIOT 0COOYI0 KOHCTPYKIIUIO, HE
CIIO)KHBl B M3TOTOBJIGHUU W HE M3TOTOBISIOTCA M3 YHUKAJIbHBIX MaTepHalIOB.
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LenTpudyxnas ycTaHOBKA, OJHAKO, TpeOyeT OONBIIOr0 YHCIa  ATHX
KOMIIOHEHTOB, TaK YTO MX KOJMYECTBO MOXKET CIYKHTh BaXHBIM WHAWKATOPOM
KOHEYHOT'O UCIIOJIb30BaHUSI.

Bpamarwumuecss KOMIOHEHTbI
a)  Ilomable poTopHBIE COOPKH:

ToHKOCTEHHBIC HUIUHAPHI WK PSA COSTUHEHHBIX MEXIY COO0OM TOHKOCTEHHBIX
LUWIMHIPOB, U3TOTOBJICHHBIX W3 OJHOIO WM 0ojiee MaTepHalioB C BBICOKUM
3HAYEHHWEM  OTHOIICHHUS  TMPOYHOCTH K  IJIOTHOCTH,  YKa3aHHBIX B
[TOACHUTEJIbBHOM 3AMEYAHHMU x Hactosmemy pazneny. CoenuHeHue
[WIMHIIPOB MEXKY COOON OCYIIECTBISIETCS TPU MOMOIIU THOKUX CUITBL()OHOB TN
KoJiel, omucaHHbiX B dYacth S.1.1.c) Hmxke.  CoOpaHHBIA POTOp HUMEET
BHYTPEHHIOIO(ME) IEpPEropoAKy(M) M KOHIIEBBIE Y3Jbl, ONMCAHHBIE B YacTAX
5.1.1.d) u ) Hmwxke. OxHaKo MoJHAsA cOOPKA MOXKET OBITh MOCTABIICHA 3aKAa34YHKY B
YaCTUYHO COOPAHHOM BHJIE.

b) Poropuble TpYyOHI:

CnenuaibHO peHA3HAYEHHBIE WU TOJITOTOBJIEHHBIE TOHKOCTEHHbBIE IIUIMHAPHI
¢ tommuHOM cteHku 12 mm (0,50 mroitmMa) mam MeHee, AMAMETPOM OT 75 MM
(3 moiima) o 400 MM (16 qI0MMOB), HM3rOTOBJICHHBIC M3 OJHOTO WM OoJjee
MaTepUajoB, UMEIOIINX BHICOKOE 3HAYEHHE OTHOILEHUS MPOYHOCTH K MJIOTHOCTH,
ykazanHbix B [IOSSCHUTEJIbBHOM 3AMEYAHWU k HacTosiemy pa3aeny.

C) Komnbua mmm cunbQoHsI:

KomnoHeHTbl, chenuanbHO TNpeAHAa3HAYeHHbIE WM IOJITOTOBJICHHbBIC IS
CO3JIaHMsI MECTHOM OIOPBI ISl POTOPHON TPYOBl MIIM COEIMHEHUS Psiia POTOPHBIX
Tpy0. Cuiab(QoHBI MPEACTABISAIOT COOOH KOPOTKHME IMIMHAPBI C TOJIIMHON
creakn 3 mm (0,125 mroiima) wim MeHee, auameTpoM ot 75 MM (3 mroiitma) 1o
400 mm (16 nrOWMOB), UMEIOUIMX OAMH TOQpP M HM3TOTOBJICHHBIE M3 OJHOTO W3
MaTepHaoB, UMEIOLINX BBICOKOE 3HAYEHUE OTHOILIEHHS IIPOYHOCTHU K IJIOTHOCTH,
ykazanHbix B [IOSSCHUTEJIbBHOM 3AMEYAHWNU k nacTosiemy pa3aeny.

d)  Ileperopoaku:

Komnonentsl B ¢opme aucka nuamerpoM ot 75 MM no 400 mm (ot 3 1o
16 m10iiMOB), CHENUAIBHO TPEIHA3HAYCHHBIC WJIM TOATOTOBIICHHBIE  JJIS
YCTAaHOBKM BHYTPU POTOPHOM TpyOBl WEHTPUPYIH C IENBI0 H30JMPOBATH
BBIMYCKHYIO KaMepy OT TJIaBHOW pa3/JeIuTeNIbHON KaMmepbl U B HEKOTOPBIX
cilydasx Jaiasd  ydaydlleHus —mupkyiasauun  raza UF6  BHyTpu  Ii1aBHOM
pa3fenuTenbHON KaMepbhl POTOPHOM TpyObl M HM3TOTOBJICHHBIE W3 OJHOTO U3
MaTEpUajIOB, UMEIOIINX BBICOKOE 3HAYEHHE OTHOILIEHUS MPOYHOCTH K MJIOTHOCTH,
yka3zanHbiX B [IOACHUTEJIBHOM 3AMEYAHUWMU k HacTosimiemMy pasaeny.

e) BepxHue/HU>KHUE KPBITIKHU:

Kommonentsl B (opme mucka amamerpoM oT 75 MM (3 mroiima) o 400 mm
(16 nroiiMoB), cHenuanbHO MpeAHa3HAYEHHBIE WJIM TOATOTOBJICHHBIE TaKUM
0o0pa3oM, 4TOOBI TOYHO COOTBETCTBOBATH AUAMETPY KOHIIOB POTOPHOW TPYyOBI M
onarogaps aromy yaepxkuBath UF6 BHyTpu ee. DTH KOMIOHEHTHI UCTIOIB3YIOTCS
Ul TOrO, 4YTOOBI TOJJEpXKHUBaTh, yIEPKUBAaTh WIH cOAepkaTb B cede Kak



5.1.2.

COCTaBHYIO YacTb 3JIEMEHTHl BEPXHErO IMOAIIUITHUKA (BEPXHSSA KPBIIIKA) HIN
CIy’)KUTb B KauecTBe  HECyLIeM  4YacTM  BpAIAOMUXCA  AJIEMEHTOB
AJIEKTPOJBUraTENsl U DJIEMEHTOB HMIKHETO MOJIIMIHUKA (HYDKHSIS KpBIIIKA), U
U3rOTOBIIAIOTCS W3 OJHOTO W3 MAaTepHasoB, HMEIOIIMX BBICOKOE 3HAUYEHHE
OTHOIIEHHUS MPOYHOCTUM K IUIOTHOCTH, YKasaHHbIX B I[IOSCHUTEJIBHOM
3AMEYAHHMMU k HacTosiieMmy pasaeny.

[NOACHUTEJIbBHOE 3AMEUYAHUE

JUis  BpallalomuXcsi KOMIIOHEHTOB LIEHTPU(PYr HCIONb3YIOTCS CIEAYIOLIUe
MaTepuabl:

a)  MapTCHCUTHOCTApEIONIMe CTalli, WMEIONIMEe MaKCHUMAaJbHBIH Tpeaen
MPOYHOCTH Ha pacTspkenue 2,05 x 10° H/m* (300 000 GyHT/KB. qIOUM) WK
Ooitee;

b) AJIIOMHMHUCBBIC CIIJIaBbl, UMCIOIIINC MaKCHUMaJILHBIN npeaci Npo4YHOCTH Ha
pactsoxenne 0,46 x 10° H/m? (67 000 dyHT/KB. Qroiim) win Goee;

c) BOJIOKHUCTBIC (HUTETIOTOOHBIC) MaTepHaJIbL, MPUTOHBIE hilae:
UCIIOJIb30BaHNSI B KOMIIO3UTHBIX CTPYKTypax M MMEIOIIUE 3HA4YECHUS
yAeJIbHOro Moaynis ynpyroctu 12,3 x 10° M mim Gonee W MaKCHMAIBHOTO
YACIBHOTO TpejAeia MPOYHOCTH Ha pactsbkeHue 0,3 X 10° win Gomee u
MaKCHMaJbHOI'O YJEJIBHOIO Ipeneaa IpOoYHOCTH Ha pacTsbkeHue 0,3 x 10°
M i Goxee ("ymenpHbI MOLyIb yipyroctr" - 310 Momyis FOHra B H/v?,
JICTICHHBIA Ha YZAEIbHBIA BEC B H/M3; "MaKCUMAaJbHBIN yIEIbHBIN Mpeen
MPOYHOCTH Ha pACTSHKEHUE" - 3TO MAKCUMAJIbHBIN TpeAes MPOYHOCTH Ha
pactsokenue B H/M?, neNeHHbI Ha yaenbHbIii Bec B H/M.

CraTnyecKkHe KOMIIOHEHTHI
a) TloAmMNHUKY ¢ MArHUTHOU MOIBECKOU:

CreuunanbHO IpeaHAa3HAYEHHbIE HJIM TOJTOTOBJICHHBIE MOAIIMITHUKOBBIE Y3IIbl,
COCTOSIIIME W3 KOJIBIIEBOIO MAarHUTa, MOJBEIICHHOTO B 00oiiMe, conaepikamieit
nemndupyronryro cpeny. O6oiima n3rorosisiercs: u3 crokoro Kk UFg matepuana
(em. ITOACHUTEJIBHOE 3AMEYAHUE x pazneny 5.2.). Marnut coequHseTcs
C TOJIIOCHBIM HAKOHEYHHWKOM WM BTOPHIM MAarHUTOM, YCTAHOBJIEHHBIM Ha
BEpXHEH KpBIIIKE, OMMCAHHOHN B paszzene S5.1.1. e). MarHut Moxet umers popmy
KOJbIla C COOTHOUICHHEM MEXKIy BHEIIHUM M BHYTPEHHHM JHaMETPaMu,
MEHBIINM WU paBHBIM 1,6:1. MarHuTt Moxet uMeTh Gopmy, 00ECTICUNBAIOIITYIO
HavanpHy0 nipoHuiaemocts 0,15 I'a/m (120 000 equnun CI'C) umu Gonee, umu
OCTaTOYHYI0 HAMAarHUYCHHOCTH 98,5% wnu Oojee, Wi IpOoU3BeIeHNE UHITYKIIUU
HAa MaKCHMAJIbHYIO HAIpsDKeHHOCTH moist 6oee 80 k/x/m (107 Te.d). Kpome
OOBIUYHBIX CBOWCTB Marepuana, HEOOXOIMMBIM MPEABAPUTEIHHBIM YCIOBUEM
SBIIIETCS. OrpaHWYEHHE OYeHb MaibIMU Jomyckamu (Menee 0,1 MM wim
0,004 mroiima), OTKJIIOHEHUSI MArHUTHBIX OCEd OT TEOMETPUUYECKUX OCEeHl WM
obecrieueHrne 0co00i TOMOT€HHOCTH MaTepraja MarHuTa.



b) TNogmunuuku/nemmndepsr:

CrenuanbHO  MpeAHA3HAUYEHHBIC WM  [OATOTOBICHHBIC  IMOAIIUITHUKH,
coJiepKallne y3ell OCh/YIJIOTHUTEIbHOE KOJIbII0, CMOHTUPOBAHHBIN Ha Aemmdepe.
Ochb 00OBIYHO MPEACTABISET COOOM Ball U3 3aKAJIEHHOM CTAaTM C OJHUM KOHIIOM B
dbopme momychepbl, U CO CpeACTBAMU TOJCOCAWHEHUS K HIDKHEH KpBIIIKE,
onucaHHoi B pa3zaene 5.1.1.e), Ha qpyrom. Bai, onHako, MOXeT OBITh COEIUHEH C
TUAPOAMHAMUYCCKUM mNoAmumHuKoM.  Kombmo umeer ¢opmy TaONeTKH C
noJiycepuyecKuM yriayOJIeHHEeM Ha OJHOW IMOBEPXHOCTH. OTH KOMIIOHEHTHI
9acTO TOCTABJISIOTCS OTJEIBHO OT JAeMrdepa.

c)  MonekynspHbIe HACOCHI:

CrnenuanbHO  TpelHAa3HAYCHHBIE WM  MOATOTOBIEHHBIC  IWIMHIAPBHL  C
BHITOYCHHBIMH WJIM BBIJIABJICHHBIMH BHYTPH CIIMPAJbHBIMH KaHaBKAMH U C
BBICBEPJICHHBIMA BHYTPU OTBEPCTHSMH.  |HIOBBIMU pa3MepaMu SBISIOTCS
CIIeIYIOIINE: BHYTpeHHUH guametp oT 75mm (3 moiima) mo 400 mm
(16 mroiimoB), TommuHa cteHku 10 mm (0,4 mroiima) wiu Gonee, ¢ JTMHOMN, paBHOM
auaMeTpy win Oonbine. KaHaBkM OOBIYHO MMEIOT MPSIMOYTOJBHOE IMOTIEPEYHOE
cedenne u riayouny 2 mm (0,08 aroiima) mnm Gosee.

d)  Craropsl gABUTaTENCH:

CrenuanbHO TpEeIHA3HAYCHHBIC WM TOJTOTOBICHHBIC CTAaTOPBI KOJIBIEBOM
¢bopMBI 1T BBICOKOCKOPOCTHBIX ~ MHOTO(A3HBIX  THCTEPE3UCHBIX  (WIIH
PEaKTUBHBIX ) SJIEKTPOJBUTATENICH MEPEMEHHOTO TOKA IS CHHXPOHHON paboThI B
YCJIOBUSIX Bakyyma B auanazone yactor 600-2000 ' u B Auana3oHe MOIIHOCTEH
50-1000 BA. Cratopsl cocTosT U3 MHOrO(a3HbIX OOMOTOK Ha MHOTOCIOHHOM
KEJIE3HOM Cep/IeYHUKE C HU3KUMU MOTEPSIMHU, COCTABJICHHOM U3 TOHKHX IJIACTHH,
00bryHO TommuHoM 2,0 MM (0,08 mroiima) uimm MeHee.

e) Kopnyca/npuemuuku neHTpudyru

KoMmmoHneHTsl, crneuuasbHO TpeAHAa3HAUYE€HHBIE WM MOJTOTOBJICHHBIE IS
pasMmelieHust B HUX COOpKM pOTOpHOW TpyOBl razoBoil nentpudyru. Kopmyc
COCTOUT M3 JKECTKOTO MIJIMHJIpa ¢ TOJIMUHON cTeHku 1m0 30 mMm (1,2 mroiima) c
MPEIU3UOHHO O0paOOTAaHHBIMU KOHIIAMH JJIsi YCTAaHOBKH TMOANIUITHUKOB U C
OJIHUM WM HECKOJBKUMHU (hJaHUaMu majis MOHTaxa. (OOpaboTaHHBIC KOHIIBI
napajuieNibHbl APYT APYry ¥ MEPHeHAUKYISIPHBI MPOJOIBLHOW OCH IWIMHIApPA B
npeaenax 0,05 rpagyca unu mMenee. Kopmyc MOXKeT Takke MPEACTaBIATh COO0H
KOHCTPYKIHUIO SYEHCTOr0 THIA JJisi Pa3MEIEHUsS B HEM HECKOJbKHX POTOPHBIX
Tpy0. Koprmyca usroraBnuBaroTcs U3 MatepuanoB, kopposuectokux k UFq, wmm
3aIUIIAI0TCS TOKPHITUEM U3 TAKUX MaTEpUAIOB.

f)  JloBymku:

CrnenuanbHO IpelHa3HAUYEHHbIE WIM TOATOTOBJIEHHBIE TPYOKHM BHYTPEHHUM
arameTpom 110 12 mm (0,5 mroiima) muia ussnedenus raza UFg u3 poTopHOit TpyOsI
1o meroay TpyOku IIurto (T.e. ¢ OTBEpCTHEM, HAIIPABIEHHBIM HAa KPYTOBOW MOTOK
rasa B pPOTOpHOH TpyOe, K NpHMEpY, IMOCPEACTBOM M3rnda KOHIA paaualibHO
PacIoyioKeHHON TPYOKH), KOTOPble MOXHO NMPUKPENUTh K HEHTPAIIbHONW CHCTEME
U3BJICUEHUs ra3a. TpyOKHM HM3TOTOBJIEHBI U3 MAaTEpUANOB, KOPPO3HECTOMKHX K
UF¢, Wiy 3a1lIMIIAI0TCA HOKPBITUEM U3 TAKUX MaTEPUAJIOB.
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5.2.

5.2.1.

5.2.2.

CnennanbHO NpeJIHa3HAYEHHBbIE WJIM NMOATOTOBJICHHBIE BCIOMOraTejbHbIE
CHCTeMbl, 000OpyAOBaHMe ¥ KOMIIOHEHTBI [JIsi HMCIOJb30BaHHUA Ha
rasoneHTpuQy:KHOI YyCTaHOBKe 110 000ralieHuIo

BBOJIHOE 3AMEYAHUE

BcenomoratenbHble cucTeMbl, 000pyJOBaHHE U KOMIOHEHTHI Ta30LeHTpUyKHON
YCTAaHOBKH TI0 OOOTAIEHUI0 TIPEJCTABIAIOT CO00M CHUCTEMBI yCTaHOBKH,
HeoOxoaumsble 11 nogaun UFg B ieHTpudyry, 1uist CBA3U OTAENIbHBIX LHEHTPUGYT
MeXIy co0O0# C menpio 00pa3oBaHUs KacKaJoB (MM CTYNEHEH), YTOOBI JOCTUYD
Oonee BBICOKOTO oOorameHuss W u3Biedb 'mpoaykt" u "xBoctel" UFg u3
neHTpudyr, a Takke o00opymOBaHHE, HEOOXOAMMOE JJIs MPUBEACHUS B JIEHCTBUE
neHTpudyr wim aias ynpasieHuss yctaHoBkod. OObryHo UF¢ mcnapsiercs u3
TBEPABIX BEIECTB, IMOMEIICHHBIX BHYTPH TIOJOTPEBAEMBIX aBTOKJIABOB, U
rmoAaeTcsi B ra3000pa3Hoit popme K 1eHTpudyram 4epe3 CUCTEMY KOJIIIEKTOPHBIX
TpyOompoBogoB kackama. "lIpomykt" u "xBocthl" UFg, moctymaromue u3s
ueHTpudyr B BHJE ra3000pa3HBIX MOTOKOB, TaKXK€ IMPOXOIAT Yepe3 CHUCTEMY
KOJUJIEKTOPHBIX TPYOOIPOBOJOB Kackaga K XOJOIHBIM JIOBYIIKaM (paboTaromum
npu temreparype okosio 203° K (-70°C)), rae OHHM KOHAEHCUPYIOTCS M 3aT€M
MOMEMIAIOTCS B COOTBETCTBYIOIIME KOHTEHHEPHI IS TPAHCIOPTUPOBKU WA
xpaHeHusi. Tak Kak ycTaHOBKa MO OOOTAIlI€HHWI0O COCTOUT W3 MHOTHMX ThICSY
neHTpudyr, coOpaHHBIX B  KacKalbl, CO3JAIOTCSI MHOTOKHJIOMETPOBBIE
KOJUJIEKTOPHBIE TPYOOIPOBOJBI KAaCKaJOB C THICSYAMH CBApHBIX IIBOB, IMPHUYEM
CXeMa OCHOBHOM YacTH WX COCAWHEHHM MHOTOKPATHO IOBTOPSIETCS.
O6opynoBaHie, KOMIIOHEHTbI W CHCTEMbl TPYOONPOBOJOB H3TOTOBISIOTCS C
COOJIIOICHNEM BBICOKUX TPEeOOBAaHU K BaKYyM-IUIOTHOCTH U YUCTOTE 0OpabOTKH.

CucreMbl mogauyu/cucTeMbl 0oTBOAA ""mpoaykra' u "xBocToB"
Yy

CHGI_II/IaHBHO NpCeAHA3HAYCHHBIC WM  NOATOTOBJICHHBIC  TCXHOJIOTHYCCKHUC
CHUCTEMBI, BKIIIOUYAKOIIUC:

NHUTAIOIME aBTOKJIABBI (MM CTAHIMM), ucrosbzyemsle s nogadn UFg B
Kackazpl HeHTpudyr npu nasienuu a0 100 klla (15 ¢ynT/kB. Aroiim) u npu
ckopoctu 1 xr/4 wim Goiee;

necyonmuMaropsl (MM XOJOJHBIE  JIOBYIIKH), HWCIOIB3YEMbIC IS
BeiBeieHus UF¢ u3 kackanoB npu nanenuu a0 3 klla (0,5 ¢pyHT/KB.A10iM).
JlecyOnumaropsl  cmocobHbl  oxnaxaatbess g0 203°K (-70°C) wu
narpesatbea 10 343° K (70°C);

cTaHiMM "mpoaykra" u "xBoctoB", ncnosb3yeMsele i nepemerenus UFq B
KOHTEHHEPHI.

Ota ycTaHOBKa, 000pylOBaHHE M TPYOONPOBOJBI MOTHOCTHIO M3rOTABIMBAIOTCA
n3 crovkux Kk UF¢ MarepuanoB WM 3allMLIAIOTCS TOKPBITHEM M3 HHUX (CM.
[TIOACHUTEJIbBHOE 3AMEYAHUE k panHOMy pasneny) ¢ COOJIIOJACHHEM
BBICOKUX TPeOOBaHUH K BaKyyM-IUIOTHOCTH U YUCTOTE 0OpabOTKH.

MamuHHbIe CHCTeMbl KOJLUIEKTOPHBIX TPYOOIIPOBO/10B

CrenuanbHO MpeaHa3HAUCHHBIE WM MOJITOTOBICHHBIE CUCTEMBI TPYOOIPOBOIOB
1 KOJIIeKTOpoB aiis yaepkanusi UFg BHYTpH eHTpU(YKHBIX KaCKaJoB. JTa CETh
TpyOONpOBOJOB OOBIYHO MpexacTaBisieT co0oif  cucremMy ¢ "TpodHBIM"
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5.2.3.

5.2.4.

5.3.

KOJIJICKTOPOM, M KaKJas LEHTpudyra COCJUHEHA C KaXIbIM U3 KOJUIEKTOPOB.
CrnenoBarenbHO, CXeéMa OCHOBHOM 4YacTH HUX COEIMHEHHMS MHOTOKPATHO
noBTopsieTcsl. OHa MOJIHOCTBIO M3rorasauBaercs u3 cToikux Kk UFgs marepuanos
(ecm.  TIOSACHUTEJIBHOE 3AMEYAHUE « Hactosmemy paszgeny) C
COOJIIOICHNEM BBICOKUX TPEOOBaHUH K BaKYyyM-IUIOTHOCTH U YUCTOTE 0OpabOTKH.

Macc-cnekTpoMeTpbl/ucTouHuku HOHOB st UF

CnenuaiibHO TpeAHA3HAYEHHBIC WJIM TOJATOTOBJICHHBIE MAarHUTHBIE WU
KBAJIPYIIOJIbHBIE MAaCC-CIIEKTPOMETPHI, CIIOCOOHBIE MPOU3BOJIUTE MPSIMOM OTOOP
mpo0 mogaBaeMoi Macchl, "mpoaykTa" wiKM "XBocTOB" U3 ra30BbIX MOTOKOB UF¢ 1
o0J1afaromue MmoJHbBIM HAOOPOM CIIETYIOIUX XapaKTePUCTHK:

1. yaelbHasl pa3pemaromas criocoOHOCTh 1Mo Macce cBbitie 320);

2. COACPKAT NCTOYHUKH MOHOB, U3TOTOBJICHHBIC N3 HUXPOMA UJIW MOHECJIA WA
3AlIUIICHHBIC ITOKPBITUCM W3 HUX, WJIKN HUKCIIMPOBAHHBIC,

3. coJiepKaT MOHU3ALMOHHBIE HICTOUHUKU C OOMOapAMPOBKOMN 3IIEKTPOHAMU;
4. coziepkaT KOJUIEKTOPHYIO CUCTEMY, IPUTOJHYIO JUIS H30TOITHOTO aHaIN3a.
IIpeoOpa3oBaTen 4acTOTHI

[IpeoOpazoBarenu 4acTOTHI (TaKKe M3BECTHBIC KaK KOHBEPTOPHI MU HHBEPTOPHI),
CHEIHMAIbHO TpeIHAa3HAYCHHBIC WM TOATOTOBICHHBIC NJISi MUTaHUS CTATOPOB
JBUTATEJICH, OmMpeAeNeHHbIX B nmoAnyHkre 5.1.2. d), uam yactu, KOMIOHEHTHI U
moACcOOpKH Takux IMpeoOpa3oBaTesieii 4acTOThI, 00JIaIal0IINe TTOTHBIM Ha0OpOM
CIIEYIOIIUX XapaKTEePUCTHUK:

1. MHOro(hasHeli BbIxo1 B auanazone ot 600 go 2000 I';

2. BBICOKAs CTAa0MIIBHOCTH (CO cTabmmm3arueit yactotsl ay4iie 0,1%);
3. HU3KHE HEeTMHeHHbIe nckaxkeHus (MeHee 2%);

4. ko3 durmeHT nose3Horo nerctus cbime 80%.

[TOACHUTEJIbBHOE 3AMEYAHUE

[lepeuncnenHoe Bbllie 000PyIOBaHHE BCTYNAECT B HEMOCPEACTBEHHBIN KOHTAKT C
TexHonmorndeckuM T1a3oM UFg WM  HEmoCpenCcTBEHHO YIpaBisIeT padoToun
HEHTPUYT U MPOXOKJICHUEM ra3a OT HEHTPU(PYTH K HeHTpUdyre U U3 Kackazaa B
KackKajl.

Kopposuectoitkue k UFg wmaTepuansl BKIIOYAIOT HEPIKABEIOIIYIO CTallb,
QTIOMUHHM, aJIFOMUHUEBBIE CIUIaBbl, HUKEJb WM CIUIaBbl, coaepxamue 60% u
0oJiee HUKEIIA.

CneuuajibHO TpeJHAa3HAYeHHble WJIM TIOATOTOBJIEHHbIe COOPKH U
KOMIIOHEHTHI /Il HCII0JIb30BAHUA NPHU ra3oaupy3noHHOM 000raleHuu

BBOJIHOE 3AMEYAHUE

I[Ipn razomuddy3rmoHHOM METONE pa3felieHus HM30TONMOB YypaHa OCHOBHOU
TEXHOJOTHYECKON coopkoi SIBJISICTCSI ClieliMaabHbIN MTOPUCTHII
razonudPy3roHHBI Oaphep, TEMIIOOOMEHHHK IS OXJIKICHHUS ra3a (KOTOPBIid
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5.3.1.

5.3.2.

5.3.3.

5.3.4.

HArpeBaeTCsl B MPOLIECCE CXKATHSI), YIUIOTHUTEIbHBIC KJIAMaHbl U PETyIUPYIONIUe
KJIallaHbl, a TaKXe TPyOOIpPOBOJIbI. [Tockoneky B razomuddy3noHHOU
TEXHOJOTUHN Hcmonb3yercs mectudropucteiii ypan (UFg), Bce obopynoBanwme,
TpyOOIIPOBOIBI ¥ TIOBEPXHOCTH U3MEPUTEIBHBIX TPHOOPOB (KOTOPHIE BCTYIAIOT B
KOHTaKT C Tra3oM) JOJDKHBI W3TOTABIMBATHCS W3 MAaTEPUAJIOB, COXPAaHSIOIIMX
crabmibHOCTh pu KoHTakTe ¢ UFg. T'azomuddy3mnonHas ycraHOBKa COCTOHUT W3
psAna Takux cOOPOK, TaK YTO UX KOJIMYECTBO MOXKET OBITh BaXKHBIM IMOKa3aTeleM
KOHEYHOT'O TIPeHA3HAYCHUSI.

I'azonuddy3nonnbie 0apbepbl

a) CneumanpHO MpeIHa3HAYEHHBIE WJIM MOJATOTOBJIEHHBIE TOHKHUE, MMOPUCTHIC
¢ubTpsl ¢ pazmepom mop 100-1000-A (anrctpem), TommuHoK 5 MM (0,2 mroiiMa)
WU MEHBIIE, a JUIsl TpyOUaThix ¢opM auameTpoM 25 mm (1 mroiiM) Ui MEeHbIIIE,
WU3TOTOBIICHHBIE W3 METAUTMYECKUX, TOJMMEPHBIX WM  KEPaMUYECKUX
MatepHuayioB, Koppo3uectorkux Kk UFg,

b) cmenuanbHO  MOATOTOBICHHBICE  COCNWHEHUS WM  TOPOIIKH IS
W3TOTOBJICHUS] TakuX (QUIbTPOB. TakuWe COEIMHEHHUS W MOPOIIKH BKJIHOYAIOT
HUKENb WIH CIUIaBbl, cojepxamue 60% wumm Ooyiee HUKENS, OKCHU]l aITFOMHHHS
nunu croiikue kK UFg moaHOCThIO (hTOpHpPOBAaHHBIE YIIIEBOIOPOIHBIC TIOJUMEPHI C
gucrotoir 99,9% wnu Oonee, pazmMepoM yacTul] MeHee 10 MKM M BBICOKOWA
OJTHOPOJHOCTBIO YaCTHUI[ MO KPYMHOCTHU, KOTOPBIE CHELHAIBHO MOATOTOBJICHBI
IUIsL U3TOTOBIICHUS Ta30 (P Py3MOHHBIX OAPHEPOB.

Kameps1 nuddy3oposn

CrnenuanbHO  TpeJHA3HAYCHHBIE WM  TOJATOTOBJIICHHBIE  T'e€PMETUYHBIC
IUTUHIpUYECKHEe cocynbl nuamerpom Oosee 300 MM (12 mroitMoB) W AJIMHOMN
6onee 900 MM (35 a10MMOB), MIIM TIPSIMOYTOJIBHBIE COCY/IbI CPABHUMBIX Pa3MEPOB,
MMEIOIINE OJIMH BIYCKHOW W J[Ba BBIITYCKHBIX MATpPyOKa, TUaMeTp KaKIOTO U3
KOTOpbIX Oosee 50 MM (2 mroiiMa), /Ui TIOMEIIEHUS! B HUX ra301u¢y3HOHHBIX
O0apbepoB, M3rOTOBJIICHHBIE W3 CTOWKMX K UFg mMaTepwaioB Wiau 3amiuiieHHbIE
MOKPBITUEM W3 HUX, U MPEAHA3HAUYCHHBIC JUII YCTAHOBKHU B TOPU30HTATHHOM HIIH
BEPTUKAIHHOM ITOJI0KCHUH.

Komnpeccopsl 1 ra3onyBku

CrnenmaibHO TIpeHA3HAYCHHBIC WJIM TTOJTOTOBJICHHBIE OCEBBIC, IEHTPOOEIKHBIE
Wi 00bEMHBIE KOMITIPECCOPBI, WU Ta301yBKU C IPOU3BOUTEILHOCTHIO HA BCOCE
1 M°/MuH umu Gonee UF¢ 1 ¢ maBieHueM Ha BBIXOJE IO HECKOJIBKHX coTeH Klla
(100 ¢yHT/KB. ArOIM), IpeIHA3HAUCHHBIC JUIS JOJITOBPEMEHHON JKCILTyaTalliu B
cpene UFg ¢ anekTpoaBuraTesieM COOTBETCTBYIOIICH MOUTHOCTH WM 0€3 Hero, a
TaKXXe OT/ETbHbIe COOPKU TAKMX KOMIIPECCOPOB M Ta30AyBOK. DTH KOMIIPECCOPHI
M Ta30[yBKH UMEIOT mepenaj AaBiieHus oT 2:1 mo 6:1 W u3roraBivBarOTCA U3
croiikux Kk UFs MaTepuanoB WK NOKPBIBAIOTCS UMH.

YniaorHenus Bpamarummxcsa BajioB

CHGHI/IaHBHO NpeaAHAa3HAYCHHBIC WJIM IMOATOTOBJICHHBIC BAKYYMHBIC YIIJIOTHCHMH,
YCTAHOBJICHHBIC Ha CTOPOHEC IMOJA4Y1 U Ha CTOPOHE BbIXOAA JJIsA YIINIOTHCHHA Bajia,
COCAUHAIOLICTO POTOP KOMIIPECCOPA NI Ta30AYBKU C IMTPUBOJHBIM ABUTATCIICM, C
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5.3.5.

54.

TeM 4YTOObl O0ECleYuTh HAJSKHYI0O TEpPMETH3AIMI0, MPEAOTBPAIIAIONIYIO
HAaTEKaHUE BO3JlyXa BO BHYTPEHHIOK KaMmepy KOMIIPEccOpa WM Ta301yBKH,
kotopas HamonHeHa UFe.  Takue ymioTHeHHsT OOBIYHO TPOEKTUPYIOTCS Ha
CKOPOCTb HaTeKkaHus OydepHoro raza meree 1000 cm’/mus (60 aroiiv’/Mun).

Tenmoo0MeHHUKH A4 oxJaxkaeHnusa UFg

CrnenuanbHO MNpelHAa3HAUYEHHbIE MM  IOJTOTOBJIEHHBIE TENJI00OMEHHHKH,
nu3rotosieHHsle u3 crToMkux K UFg MaTepuanoB wiM TNOKpeITbIE UMH (32
HCKJIFOUEHUEM HEPKaBEIOLIEeH CTalln), MU MEJIbI0, WIH JIFOOBIM COYETaHUEM 3TUX
METAJIJIOB M PacCYMTAHHBIE HA CKOPOCTh U3MEHEHMS JABJICHUS, ONPEACIAIOLIETO
yreuky, menee 10 Ila (0,0015 ¢byHT/KB. m1oiiM) B 4yac Mpu Iepemnaje IaBIeHUs
100 xITa (15 ¢pyHT/KB. Ar0iM).

CnenuajnbHO NpeIHa3HAYeHHbIe WJIM NOATOTOBJIEHHbIE BCIOMOraTejbHbIe
CHCTEeMbI, O0OOPyIOBaHME W KOMIIOHEHTHI /Jsl MCHOJb30BAHUS NPH
razoaudpPy3snoHHom odorameHnu

BBOJHOE 3AMEYAHUE

BcnomorartensHpie  cucTeMbl,  00OpyJOBaHME W KOMITOHEHTBI  JUIS
ra3oauPy3MOHHBIX YCTAHOBOK MO OOOTAICHHUIO MPECTABISIOT COOON CHCTEMBI
ycTaHOBKH, HeoOxoaumbie s nonauun UFg B razoaudy3rnonnyto cOOpKy, s
CBSI3U OTIENBHBIX COOPOK MeX Ty co00i 1 00pa30BaHUs KaCKaI0B (UM CTYIIEHEH)
C IETBI0 MTOCTENICHHOTO TOCTHKECHHUSI 00JIee BHICOKOTO 00OTAIEHUS ¥ H3BJICUCHUS
"mpoaykta" u "xBoctoB" UFs wu3 audQy3noHHBIX KacKasoB. BBuny
BBICOKOMHEPITMOHHBIX ~ XapakTePUCTUK  JU(PPy3HOHHBIX  KacKaJoB Jr0boe
npepblBaHUe HMX pPabOThl, OCOOCHHO HMX OCTAHOBKA, MPHUBOJAT K CEPbE3HBIM
nocnenctBusiM.  CrieioBatenbHO, Ha ra3oaup(y3HOHHONW YCTaHOBKE BajKHOE
3HaYeHHE HUMEIOT CTPOroe M TIOCTOSHHOE TOJJep)KaHHe BaKyyMa BO BCeX
TEXHOJIOTHYECKAX CHCTEMaX, aBTOMATHYeCKas 3alluTa OT aBapHid W TOYHOE
aBTOMAaTHYECKOE PpEryJIMpOBaHHE TIOTOKa Tasa. Bce »s1t0 mpuBOOMT K
HEOOXOJIMMOCTH OCHAIICHHUS YCTAaHOBKH OOJBIIUM KOJMYECTBOM CIEIHaIbHBIX
M3MEPUTENBbHBIX, PETYIUPYIOMINX U YIPABISIOUIMX CHCTEM.

O6brun0 UF¢ ucnapsiercss U3 IWIMHAPOB, TOMEIICHHBIX BHYTPU aBTOKJIABOB, U
mojaercs B Tra3oo0pa3HOM ¢opMe K BXOIHBIM TOYKaM Yepe3 CHCTEMY
KOJUICKTOPHBIX ~TPYOONpPOBOJOB KacKaja. "Ilponyxt" u "xBocthl" UFg,
MOCTYMHAIOIINE M3 BBIXOAHBIX TOYEK B BUAE ra3000pa3HBIX MOTOKOB, MPOXOJSAT
yepe3 CHUCTeMY KOJUJIEKTOPHBIX TpPyOONpOBOJOB Kackaga JUOO K XOJOAHBIM
JIOBYILIKaM, JIMOO K KOMITPECCOPHBIM CTAaHLUAM, Tie razoodpasneiii motok UFg
CKIDKAeTCsl W 3aTeM [IOMEIIAeTcsl B COOTBETCTBYIOIIME KOHTEWHEPH s
TPAHCTIOPTHPOBKHU WU XpaHeHus. [lockoibKy razonuddy3noHHas ycTraHOBKA 1O
o0OorameHn0 WMeeT OOJbIIOe KOJIMYEeCTBO Tra3oaudy3moHHBIX COOPOK,
COOpaHHBIX B KacKajJbl, CO3/IalOTCS MHOTOKHJIOMETPOBBIE KOJUIEKTOPHBIC
TpyOONpPOBOBI KACKaJOB C THICSYAMH CBAapHBIX IIBOB, MPHUUYEM CXEMa OCHOBHOU
9acTU MX COSAMHEHUN MHOTOKpPATHO MoBTOpsiercsa. OOopyaoBaHHe, KOMIIOHEHTHI
U CHCTeMBbl TpyOONpPOBOJOB U3TOTOBJISIOTCS C  COOJIIOJIGHUEM  BBICOKHUX
TpeOOBaHUH K BaKyyM-IZIOTHOCTH U YUCTOTE 0OPabOTKH.

14



5.4.1.

5.4.2.

5.4.3.

5.4.4.

5.4.5.

CucreMbl nogauu/cucremMsbl 0TBOAA '"'mpoaykra' u '"'xBocToB"

CHGI_[I/IEUIBHO MnpeaAHa3HAYCHHBIC 501050 IIOATOTOBJICHHBIC TEXHOJIOTUYCCKHUC
CUCTEMBI, criocoOHbIe padoTaTh Tipu AasieHuu 300 [la (45 dbyHT/KB. ArONM) WU
MeHee, BKIIIoYast:

MUTAOIINE aBTOKJIABHI (MJIM CHCTEMBI), UCTOb3yeMbie it monaun UFg B
razoaudPpy3noHHBIC KaCKaIbI,

necyonmumaropel  (MIM  XOJOJHBIE  JIOBYIIKH), HCHOJb3yeMble IS
BeiBesieHUsE UF¢ 13 razonud¢y3noHHBIX KacKaIoB;

crannuu oxwkenusi, rne UFg B raszoo0OpasHoii Qopme u3 Kackama
COKUMAETCS U OXJIAXKIAETCS 0 KMIKOI'O COCTOSIHHUS

cTaHMu "mpoaykta" WIM "XBOCTOB", MCHOJIb3yEMBbIE ISl MEpPEMEIICHUs
UF¢ B KOHTEHHEPHI.

CucreMbl KOJUIEKTOPHBIX TPYOONIPOBO10B

CHGI_II/IaHBHO HpeI[HaSHa‘-IeHHI:IC HJIX MTOATOTOBJIICHHBIC CUCTCMbI pr6OHp0BOI[OB
U CHCTEMBI KOJUIEKTOpoB it yaepkanus UFg BHyTpu razomuddy3noHHBIX
KacKkaJioB. OTa ceTh TPYOOIPOBOJOB OOBIYHO TPEICTABISAET COOOH CHUCTEMY C
"MBOMHBIM" KOJUIGKTOPOM, TI€ KaxJas s4Yeiika COeIMHEHa C KaXIbIM U3
KOJIJICKTOPOB.

BakyyMHbIe cucTeMbl

a)  CnemmanpHO  TpeAHA3HAYCHHBIE WM  TOJATOTOBJICHHBIE  KPYITHBIC
BaKyyMHbI€ MAarucTpajid, BaKyyMHbIE€ KOJUICKTOPHl M BaKyyMHBIE€ HAacOCHI
POM3BOIUTEIBHOCTEIO 5 M /MuH (175 dyr’/Mum) wiu Gonee.

b) BakyymHBIE HAcOCHI, CIEUHMATBHO TMpETHA3HAYEHHBIE [UIsi padoOThl B
conepxkamieir UFg armocdepe ¥ HM3rOTOBIICHHBIE U3 QIIOMHUHHS, HUKEIS WU
CIUTaBOB, cojepxammx Oonee 60% HUKENS WM MOKPHITBIE UMH. OTH HACOCHI
MOTYT OBITh WJIM POTAIIMOHHBIMU, WA TTOPITHEBBIMU, MOTYT UMETH BBITECHSIOIIUE
u (QTOPUCTOYTIEPOAHbIE YIJIOTHEHUS, a TaKKe B HUX MOTYT IMPUCYTCTBOBATh
crielragbHble paboune KUAKOCTH.

CrnenuajnbHble CTONOPHBbIE M PeryJIMpYyoNe KJIANAHBI

CrnenuanpbHO  TpEIHA3HAYCHHBIC  WJIM  TOJATOTOBJICHHBIE  pPy4YHBIE — WJIH
ABTOMATUYECKUE CTOMOPHBIC W PETYIHPYIOIIHUE KJIAamaHbl CUIBL(OHHOTO THIIA,
u3rotoBiieHHbIE U3 cTOMKNX K UF¢ maTepuanon, auamerpom ot 40 no 1500 mm
(1,5 mo 59 nroliMOB) 7Sl YCTAaHOBKM B OCHOBHBIX M BCIIOMOTATENBHBIX CHUCTEMAaX
ra3oau¢y3MOHHBIX YCTAHOBOK IO 00OTAIEHUIO.

Macc-cnekTpoMeTpbl/ucTouHuku HOHOB st UF

CnenuaiibHO TpeAHA3HAYEHHBIC WJIM  TOJATOTOBJICHHBIE MAarHUTHBIE WU
KBaJIPYIIOJIbHBIE MAaCC-CIIEKTPOMETPHI, CIIOCOOHBIE MPOU3BOJIUTE MPSMOM OTOOP
po0 moaBaeMor Macchl, "mpoaykra" uin "XBocToB" u3 razoBbix MOoTOKOB UF¢ n
o0Jafaromue moJIHbBIM HAaOOPOM CIIETYIOIUX XapaKTePUCTHK:

1.  ynenmpHas pa3pemiaromiasi CrtocoOOHOCTH 1Mo Macce cBbiie 320;
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5.5.

2. COACPIKAT UICTOYHUKH NOHOB, U3TOTOBJICHHBIC U3 HUXPOMA UJIK MOHCIIA WA
3allIMIICHHBIC ITOKPBITUEM N3 HUX, W HUKCIIMPOBAHHBIC,

3. copepkaT HOHU3AIMOHHBIE HICTOYHUKHU C OOMOapAUPOBKOM SIIEKTPOHAMU;

4.  copepKaT KOJUIEKTOPHYIO CUCTEMY, IPUTOJIHYIO AJIi U30TOIHOTO aHau3a.
[MOACHUTEJIbBHOE 3AMEUAHUE

[TepeunciienHOE BBITIE 00OPYAOBAHUE BCTYMAET B HEMIOCPEACTBEHHBIM KOHTAKT C
texHonoruueckuMm razoM UFg, 00 HEmoCpenCcTBEHHO peryimpyer MOTOK B
npenenax kKackajga.  Bce MNOBEpXHOCTH, KOTOpbIE BCTYMAlOT B KOHTAKT C
TEXHOJOTMYECKUM Ta30M, IEJIUKOM W3roTaBiauBaroTcss W3 CcTOMkux K UFg
MAaTepHaAJIOB WM MOKpbIBAlOTCS WMH. ISl menend pas3fenoB, OTHOCSIIUXCS K
razoqudPy3uoHHBIM yCTpoiicTBaM, MaTepuansl, koppo3uecroiikue k UFg,
BKJIIOYAIOT HEPKABEIOUIYIO0 CTallb, AJIIOMUHUM, aJTIOMUHHUEBBIE CIUIaBbI, OKCH]I
TFOMUHWS, HUKEITb WIN CIUIaBbl, cofepxamue 60% unu Ooyiee HUKETS, a TaKKe
croiikue kK UF¢ momHOCTBIO (DTOPHpPOBAHHBIE YTIEBOAOPOHBIC TTOJMMEDPHI.

Cneunam,ﬂo npeaHasHaAa4YC¢HHbIC HJIH MOATrOTOBJICHHBIC CHCTEMBI,
060pyImBaHne H KOMIOHEHTBI Jifd MCHO0Jb30BaHHMs Ha YCTAaHOBKax
AIPOAMHAMHYIECCKOIO oﬁoramelmﬂ.

BBOJIHOE 3AMEYAHUE

B mpoueccax a’poamHammuueckoro oborameHuss cMmech razoobpaszHoro UFgs u
JIETKOTO ras3a (BOJOpOJ WJIM Telui) CKUMAaeTcs M 3aTeM IPOIyCKaeTcs 4epes
pa3lesoIKe IEMEHTBI, B KOTOPBIX H30TOIIHOE pa3JEelIeHUE 3aBEpIIAcTCs
IIOCPEJICTBOM  IIOJIy4€HHs] OONBIIMX LEHTPOOESKHBIX CHWJI 10 TE€OMETPHUH
KPUBOJMHEWHONW CTEHKH. YCIENIHO pa3paboTaHbl JiBa IpoLEcca 3TOr0 THMA:
IPOIIECC COIUIOBOIO pasfelieHus U Ipolecc BUXpeBoM TpyOku. Jlns oboux
IIPOLIECCOB  OCHOBHBIMU ~ KOMIIOHEHTAMM KackaJa pa3[elcHus  SBIIIOTCS
UWIMHIPUYECKHE  KOpIyca, B  KOTOPBIX  DPa3MEILEHBbl  CIIEHUaIbHBIE
pa3fenuTeNbHbIE  JJEMEHTHl  (Comyla WM  BUXpEBble TpPYOKH), Ta30BbIe
KOMIIPECCOPbI M TEIUIOOOMEHHUKHU Ui yIaleHHsl 00pa3yrolerocst npu CKaThH
terua.  J{IsS adpoAMHAMHYECKUMX YCTAaHOBOK TpeOyeTcss WeNblid psia  Takux
KACKaloB, TaK YTO HX KOJHMYECTBO MOXKET CIIY)KMTh BaXHBIM YKa3aTelIeM
KOHEYHOI'O UCHOJIb30BaHusA.  IIOCKOIIBKY B a’3pOJMHAMHYECKOM IIPOLIECCE
ucnons3yercs UFg, moBepxHOCTH Bcero o000pynoBaHHsA, TpPyOOIPOBOAOB H
U3MEPUTENBHBIX MPUOOPOB (KOTOpBIE BCTYMAIOT B KOHTAKT C Ta30M) JOJDKHBI
M3TOTABIINBATHCA M3 MATEPUANIOB, COXPAHAIONIMX YCTOMYMBOCTH NP KOHTAKTE C
UFé.

I[TOACHUTEJIbBHOE 3AMEYAHUE

[IepeuncienHple B~ HACTOSILIEM  pas3fele  JJIEMEHTbl  BCTYyHAwT B
HETIOCPEICTBCHHBIM  KOHTAaKT ¢  TexHojormueckum T1azom UFg  mmbo
HEMOCPEICTBEHHO PETYIMPYIOT MOTOK B Ipelenax Kackana. Bce moBepxHOCTH,
KOTOpbIE BCTYHNAIOT B KOHTAKT C TEXHOJOTHMYECKUM Ta3oM, LIEIHUKOM
M3rOTaBIMBAOTCS U3 CTOMKNX K UF¢ MarepruasioB, WM 3allUIIEHBI TOKPBITUEM U3
TaKUX MaTEpHUasoB. Jns  ueneil pasnmena, OTHOCAILIETOCA K DJIEMEHTaM
a’poJMHAMUYECKOro oboramieHus, Kopposuecroiikue k UFg Matepuansi,
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5.5.1.

5.5.2.

5.5.3.

5.54.

BKJIIIOUAaKOT MCABb, HepxcaBeIomon CTajlb, aJIIOMI/IHI/IfI, AJIFIOMHMHUCBBIC CIIJIaBBhbI,
HUKENbh WIHM CIUIaBbl, comepxkamue 60% wnm Oojiee HUKENS, a TaKKEe CTOMKHUE K
UFs monHOCThIO0 (hTOPUPOBAHHBIE YTIIEBOAOPOAHBIE TOTUMEPHI.

Pa3zgenurennbHble comia

CrnenuaibHO MpeJHA3HAYEHHBIE WM MOATOTOBIICHHBIE Pa3JeiUTeNIbHbIE COIUIa U
ux cOopku. PazgenuTenbHble COIUIA COCTOST W3 INEJIEBUAHBIX H30THYTHIX
KaHalmoB C pamuycoM m3ruba meHee | mm (oO6bruHO or 0,1 mo 0,05 mwm),
Koppo3uecToknx Kk UFg, 1 IMEIOIKUX BHYTPEHHIOIO PEXYIIYI0 KPOMKY, KOTOpas
paszzernser MpoTEKAIOIIUi Yepe3 COIIo ra3 Ha JBe (ppakuuu.

Buxpesbie TpyOKH

CrienuanpHO TpefHa3HAUYEHHBIC WM TOATOTOBIICHHBIC BUXPEBBIE TPYOKH U HX
coopku. BuxpeBble TpyOKH HMMEIOT HWJIMHAPUYECKYIO HIIM KOHYCOOOpPa3HYIO
¢dopmy, U3roToBIEHBI U3 KopposuecToikux kK UFg MaTepualioB MM 3aldileHbl
MOKPBITUEM W3 TaKUX MaTepUaioB U UMeroT auamerp oT 0,5 cMm 10 4 cMm mnpu
OTHOLIEHUM JUIMHBI K auamerpy 20:1 uimm MeHee, a Takke OJHO WM Oojee
TaHTeHIIMAJIbHOE BXOAHOE oTBepcTHe. TpyOKH MOTYT ObITh OCHAIIEHBI OTBOJAMU
COIUIOBOT'O TUIIA HAa OJJHOM HMJIM Ha 000X KOHI[aX.

I[TOACHUTEJIbBHOE 3AMEYAHUE

[TuTarenbHBI a3 MOCTyNaeT B BHUXPEBYIO TPYOKy MO KacaTeIbHOH C OJIHOTO
KOHIIa WJIM 4epe3 3aKpy4YMBAIOIIME JIONATKA WJIA 4YE€pe3 MHOTOYHCICHHBIE
TaHTEeHI[MAJIbHBIC BXO/IHBIE OTBEPCTHUS BIOJb TPYOKH.

Kommnpeccopsl 1 razoaqyBKu

CrennanabHO TIpeIHA3HAYEHHBIC WJIM TOJTOTOBIIEHHBIC OCEBBIC, IIEHTPUDYKHBIE
wii  O00bEeMHBIE  KOMIIPECCOPBHl MM  Ta30AyBKH, M3TOTOBJIEHHBIE W3
Kopposuectoikux k UFs maTepuasioB, WiM 3alUIICHHBIC ITOKPBITUEM W3 TaKHUX
MaTepUalioB, MPOU3BOAUTEILHOCTHIO HA BXO/E 2 M>/MHH HIH Gollee cMecH UFg¢n
HECYILEro raza (BOJOpOJ] WIIH TeHil).

I[TOACHUTEJIbBHOE 3AMEYAHUE

Takue xkommpeccopbl U Ta304yBKH OOBIYHO MMEIOT mNepenaja aasieHus ot 1,2:1
1o 6:1.

YioTHeHus Bpalmaiuxcsda BajaoB

CrneuuanbHO  TNpeAHA3HAUEHHBIE  WJIM  TOATOTOBJIEHHBIE  YIUIOTHEHUS
Bpallaromunxcs BaJIOB, YCTAHOBJICHHBIC HA CTOPOHC MMOJAa4Y1 U HAa CTOPOHC BbIXOJa
JUIS YIUIOTHEHHS Bajia, COCIMHSIONIET0 POTOP KOMIIPECcopa Wik pOTOP Ta30yBKU
C IMIPUBOJHBIM JABUTATCIIEM, C TCM ‘ITOGBI O6€CHC‘-II/ITI> HaACKHYI0 ICPMETU3AIHIO,
MPEIOTBPALIAIOIIYIO BBIXO/ TEXHOJOTHUYECKOrO ra3a WM HaTeKaHUe BO3/yXa WU
VIUIOTHSAIOIIETO Ta3a BO BHYTPEHHIO KaMepy KOMIIpeccopa WM Ta30yBKH,
KoTopas 3anoiHeHa cmechio UFg 1 Hecymero rasa.
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5.5.5.

5.5.6.

5.5.7.

5.5.8.

5.5.9.

Ten1000MeHHUKHI AJIA OXJIAXKIACHUSA ra3a

CrnenuanbHO TpeTHA3HAYEHHBIE WM  TOJTOTOBJIEHHBIE  TETUIOOOMEHHUKH,
M3TOTOBJIEHHBIE W3 Koppo3uecTorkux K UFg MareprasioB WM 3allUIIECHHbBIC
MOKPBITUEM U3 TAKUX MATEPUAJIOB.

Koxyxu pa3aensiionmux 3;1eMeHTOB

CrennanbHO NpeJHA3HAYCHHBIE WIM IOATOTOBJICHHBIC KOXYXH Pa3leIAIOIINAX
JJIEMEHTOB, H3TOTOBJIEHHBIE U3 Kopposuectoiikux k UFg¢ MmarepuanoB wuimum
3AIIUIICHHBIX TOKPBITHEM H3 TaKUX MAaTEPHUAlOB, [UIsl IOMEIIEHUS B HHX
BUXPEBBIX TPYOOK MIIM Pa3/ICIUTEIbHBIX COMEIL.

[NHOACHUTEJIBHOE 3AMEYAHUE

OTH KOXYXH MOTYT IPEJCTaBIATh COOOH IMMIMHIPUYECKUE KaMephl JHaMEeTPOM
6onee 300 MM 1 umHON 60s1ee 900 MM MITH IPSMOYTOJIbHBIE KaMEpbl CPAaBHUMBIX
pa3sMepoB U MOTYT OBITh NMPEJHA3HAYEHBI I YCTAHOBKH B TOPH30HTAIBHOM HIIH
BEPTUKAJIHHOM ITOJI0KEHUH.

Cucrembl nogauu/cucremMsl 0TBOAA '"poaykra' u '"xBocroB'

CreunanbHO IpelHAa3HAYEHHBIE WM  IOJATOTOBJIEHHBIE  TEXHOJOTHYECKUE
CHCTeMBbI WM 000pYJOBAaHUE ISl 000raTUTENbHBIX YCTAHOBOK, N3TOTOBJICHHBIE U3
kopposuectoikux Kk UFg mMaTepuaoB WM 3aILUIIEHHBIX IOKPBITUEM M3 TaKHUX
MaTEpHaJIOB, BKIIIOYAIOIIHUE:

a) NUTAOmMMUE aBTOKJIABBI, II€CUYMW HJIHM CUCTCMBI, I/ICHOJ'IL3yeMI:Ie JJIA 1I1ogadyu
UF¢ ns mporiecca oborarieHust;

b)  nmecybmumaTtopsl (MM XOJODHBIC JIOBYIIKH), HUCIHOIB3YeMbIC IS
BbIBeieHus Harperoro UFg u3 mpouecca oborameHust AJis MOCIEIYyIOIEro
NepeMEIICHHUS;

c) CTAaHLUU OTBEP)KICHUS WIM OKMKEHHUS, HMCIIOJIb3yeMble JUIsl BBIBEACHUS
UF¢ u3 mpouecca oboramienus myreM cxatust U nepeBona UFg B KuaKyro

WM TBEpAyIo hopmy;

d) CTaHIMM "Tpoaykra" MM "XBOCTOB", HMCHOJIb3yEMBIE Ul INEPEMELEHUS
UF¢ B KOHTEHHEPHI.

Cucrembl KOJJIEKTOPHBIX TPYOONIPOBOAOB

CnenuanbHO MpeAHA3HAUYCHHBIE WJIM IMOJTOTOBJIEHHBIE CUCTEMBI KOJIJIEKTOPHBIX
TpyOOIPOBOJOB, M3TrOTOBIEHHBIE U3 Koppo3uectoiiknx k UFs martepuanoB uimu
3alIUIIEHHbIE TIOKPBITUEM M3 TaKUX MarepuayioB, s yaepxkanus UFq BHyTpu
a’pOJIMHAMUYECKUX KACKaZoB. OTa CeTh TPYOOIPOBOJOB OOBIYHO MPEACTABISET
coboii cuctemy C "ABOWMHBIM" KOJJIEKTOPOM, T/I€ KaXKIbIM KacKaj WU TPyIIa
KacKaJI0OB COEJIMHEHBI C KaXKIbIM U3 KOJUIEKTOPOB.

BakyymHbIe cucTeMbl H HACOCHI

a) CoeunasbHO TmpeJHA3HAYEHHbIE WJIM TOATOTOBIICHHBIE BAaKyyMHbIE
CHUCTEMBI, MPOU3BOJUTEILHOCTHIO Ha BXOJE S5 M>/MUH 1K Ooiiee, COCTOMIIME K3
BaKyYMHBIX Maructpajiei, BAKyyMHBIX KOJUIEKTOPOB M BAaKYYMHBIX HACOCOB, U
npeaHa3HaueHHbIe 17151 paboThl B coaepkamux UFg ra3oBeIxX cpemax.
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5.5.10.

5.5.11.

5.5.12.

b)  BaxyymHbIe HacOCHI, CIEHUAIBHO MPEAHA3HAYEHHBIC WIN MTOATOTOBICHHbIE
s pabotsl B cozpepxkamux UFg ra3oBbIX cpegax M HW3rOTOBJIEHHBIE U3
kopposuectoikux Kk UFg mMaTepuaioB WM 3aIUUIIEHHBIX IOKPBITUEM M3 TaKHUX
MaTepuaioB. B 3Tux HacocaXx MOTryT HCIOJIB30BaThCsl (PTOPUCTO-YIIIEPOAHBIE
YIUIOTHEHUS U CelHalbHble paboyue KUAKOCTH.

CrnennajibHble CTONOPHBbIE M PeryJMpylomme KJIanaHbl

CneuunanbHble  NpeAHA3HAYEHHbIE WA  TMOATOTOBJICHHBIE  pPY4YHbIE WM
ABTOMATHUYECKHE CTOTOPHBIE M PETYNHPYIOIIKE KJanmaHbl CHJIb()OHHOTO THIIA,
W3TOTOBJIEHHBIE W3 KOppo3uecTorkux K UFg maTepuinoB wiam 3aniuuieHHbIE
MOKPBITHEM U3 TAKUX MaTepuanoB, qruameTpoM oT 40 go 1500 MM a1t MOHTaxa B
OCHOBHBIX UM BCIIOMOTaTENbHBIX CHCTEMaxX YCTAaHOBOK a3pPOJIMHAMHYECKOIrO
oOoraiteHus.

Macc-cniekTpoMeTpbl/ucTOYHUKH HOHOB 11 UFg

CnenuasibHO TpeAHA3HAYEHHBIC WJIM  TOJATOTOBJICHHBIE MAarHUTHBIE WU
KBaJIPYIIOJIbHBIE MAaCC-CIIEKTPOMETPHI, CIIOCOOHBIE MPOU3BOJIUTE MPSMOM OTOOP
mpo0 mojgaBaeMoi Macchl, "mpoaykTa" wiKM "XBocTOB" U3 ra30BbIX MOTOKOB UF¢ 1
o0J1afaromue moJHbBIM HAaOOPOM CIIETYIOIUX XapaKTePUCTHK:

1.  ynenwpHas pasperiaromnias CnocoOHOCTh o Macce cBhie 320;

2. COACPIKAT UICTOYHUKH NOHOB, U3TOTOBJICHHBIC U3 HUXPOMA UJIW MOHCIIA WA
3allMMIICHHBIC ITOKPBITUEM N3 HUX, WM HUKCIIMPOBAHHBIC,

3. coJiepKaT MOHU3ALMOHHBIC HICTOUHUKU C OOMOapAMPOBKOM SNIEKTPOHAMU;
4. cofiepkaT KOJUIEKTOPHYIO CUCTEMY, IPUTOJHYIO U H30TOITHOTO aHaIN3a.
Cucremsbl otaesienust UFq oT Hecymero raza

CrnennanpHO TNpeAHA3HAYEHHBIE MM IHOATOTOBJICHHBIE  TEXHOJIOTHYECKUE
cuctemsl s otaenenus UFq ot Hecyiero rasa (BogopoJa Win renaus).

I[TOACHUTEJIbBHOE 3AMEYAHUE

OTu cucreMsl NpeaHa3zHadeHbl Uil cokpameHus coaepxanus UFgs B Hecymiem
rase JI0 OJHOM YacTH Ha MHJUIMOH WJIM MEHEe W MOTyT BKJIIOYATh TaKOe
0o0opy0BaHuE, KaK:

a) KPUOTCHHBIC TETUIOOOMEHHUKH M KPHOCEMapaTopbl, CIIOCOOHBIE CO3/1aBaTh
temreparypsi -120°C wiu MeHee, win

b)  OJOKM KPHOTEHHOTO OXJaXKICHHUS, CIIOCOOHBIE CO37aBaTh TEMIIEPATypHI -
20°C uu MeHee, Win

C) OJIOKM pa3IeNUTEIbHBIX COTIEN WU BUXPEBBIX TPYOOK mis otaenenus UFg
OT HECYIIETOo Ta3a, Uin

d)  xomogmeie noBymku UFg, cnocoGHbIe co3naBarh Temmeparypsl -20°C win
MEHee.
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5.6.

5.6.1.

CneuuajbHO  NpeJHAa3HAYEHHbIE MJIM  MOATOTOBJIEHHbIE  CHCTEMBI,
0o0opy10oBaHNEe W KOMIOHEHTBHI /JIsi HCHOJb30BAHHSI HA YCTAaHOBKAaX
XHMHAYECKOro 00MeHa UM HOHOOOMEHHOI0 000raleHus

BBOJIHOE 3AMEYAHUE

HesnauutenbHoe pa3iuuve M30TONOB ypaHa MO0 Macce MPUBOAMUT K HEOOIBIIUM
W3MEHEHUSM B  DPAaBHOBECHMM  XHUMHYECKUX  PEAKIUid, KOTOpPhIE MOTYT
HCIIOJIb30BAaThCSl B KAUECTBE OCHOBBI I PA3JAEIEHUS W30TOINOB. Y CIELUIHO
pa3paboTaHO J1Ba MpoIecca: IKUIKOCTHO-KHIKOCTHBIA XUMHUYECKHH OOMEH H
TBEPAO-)KUIKOCTHBII NOHHBIN OOMEH.

B mporecce XHUIKOCTHO-KHIKOCTHOTO XHMHYECKOTO OOMEHa B MPOTHBOTOKE
MMpOUCXOaUT BBaHMOI[efICTBHC HECMCHINBAOIINUXCA XHUIKUX (ba3 (BO,Z[HBIX niim
OPTraHWYECKUX), YTO MNPHUBOAUT K I(P(PEKTy KacKaaUupOBaHUS THICAY CTaTUI
pasnenenus. BonHas (asza cocTouT M3 XJIOpHUIAa YypaHa B PAcCTBOPE COJSHOM
KHCJIOTBI; OpraHuyeckas (asa COCTOMT W3 DKCTpareHTa, COACPIKAIIETO XJIOPHU]I
ypaHa B OpPraHMYECKOM paCTBOPUTEIE. KontaktHbIMH ~ QMIBTpaMu B
pa3AeIUTEeIHbHOM KacKaJe MOTYT SIBISTHCS JKHIKOCTHO-)KHUIKOCTHBIE OOMEHHBIE
KOJIOHHBI (TaKI/IC, KaK HUMITYJIbCHBIC KOJIOHHBI C CCTYATbIMU TapeJIKaMI/I) niim
KUJKOCTHBIC TIEHTPU(YKHbIE KOHTaKTHbIe GuabTpel. Ha o0oux KoHIax
pa3IeNnuTeIbHOr0 KacKaaa B LEsX oOecreueHus pediiokca Ha KaKIOM KOHIIE
HEOOXOIUMBI XMMHYECKHE TMpeBpamieHus (OKHUCICHWE W BOCCTAHOBIICHHUE).
I'maBHast 3a7aya KOHCTPYKIIMU COCTOUT B TOM, YTOOBI HE JIOIYCTUTH 3arpsi3HEHHUs
TEXHOJIOTUYECKUX MOTOKOB HEKOTOPHIMH MOHAMH METAJUIOB. B CBs3u ¢ 3TUM
HUCIOJIB3YIOTCA TNIACTUKOBBIC, TIOKPBITHIC IIJIACTUKOM (BK.HIO‘IEUI MMPUMCHCHUC
(TOPUPOBAHHBIX  YTJIEBOJOPOJIHBIX TOJUMEPOB) W/WIIM TIOKPBITHIE CTEKIOM
KOJIOHHBI M TPYOOTIPOBO/IBI.

B TBepao-)KMIKOCTHOM HOHOOOMEHHOM TIpOIlecCe OOOTamIeHHe IOCTHTaeTCs
IOCPECTBOM a/IcOpOLMU/IecOpOIMM ypaHa Ha CHEIHaIbHOH, OYEeHb OBICTPO
JEHCTBYIONIEH HMOHOOOMEHHOW cMoje WM aacopoentre. PactBop ypana B
COJISTHOM KHUCIIOT€ M Jpyrue XHMHYECKHE peareHThl IPOIYCKAIoTCS Yepes
WIMHAPUYECKUE 00OTaTHTENBHBIC KOJOHHBI, CONIEPIKAIIUe YIJIOTHEHHBIE CIIOH
agcopbenTa. J{ist moanepkaHus HEMPEPBHIBHOCTH Tpoliecca He0OXouMa CUucTeMa
pedirokca B mensax BBICBOOOXKIEGHUS ypaHa M3 alcopOeHTa OOpaTHO B KUIKHMA
IOTOK, C Te€M YTOOBI MOXHO ObLIO coOparh "mpomykT" u "XBocTel'. 3TO
JNOCTUTAETCS IYTeM HWCIOJIb30BAHUS MOIXOSIIUX XHUMHUYECKHX PEarcHTOB
BOCCTaHOBJICHUSI/OKUCIIEHUS,  KOTOpPBIE  IOJHOCTBIO  PETCHEPHPYIOTCA B
pa3fenbHBIX BHEIMIHUX METISAX M KOTOPhIE MOTYT YaCTHYHO PEreHEPUPOBATHCS B
CaMHMX M30TOMHBIX pAa3JENUTENbHBIX KOJMOHHAX. llpucyrcTBue B mporecce
rOpsiYMX KOHIIGHTPUPOBAaHHBIX PACTBOPOB COJITHOW KHCIIOTHI TpeOyeT, YTOOBI
o0opynoBaHue ObUIO HM3TOTOBJICHO M3  CIEHUAIBHBIX  KOPPO3MECTOMKHX
MaTepHaJIOB WIH 3alIUIIEHO TTOKPBITHEM U3 TAKUX MaTCPHAIIOB.

KUAKOCTHO-KUIKOCTHbIE 00MEHHbIE€ KOJTOHHbI (XUMHYECKHIA 00MeH)

[IpoTUBOTOYHBIE KUIKOCTHO-)KHJIKOCTHBIE OOMEHHBbIE KOJIOHHBI, HMEIOIINe
MEXaHUYECKUW CHUJIOBOM BBOJ (T.€. HUMIYJIbCHBIE KOJOHHBI C CETYATHIMHU
TapesKaMy, KOJIOHHBI C TapeIKaMH, COBEPIIAIOIIMMU BO3BPATHO MOCTYNATEIbHbIE
JBUKCHHSI, ¥ KOJIOHHBI C BHYTPEHHUMU TYPOUHHBIMH CMECHTEIISIMU ), CTICIUATHHO
npelHa3HaYeHHble WM  TOJATOTOBJIICHHbIE s  OOOramieHuss ypaHa C
UCIIONIb30BaHUEM TIpOIlecca XHUMHUYECKOTr0 OOMeHa. Jns  KoppOo3uOHHOM
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5.6.2.

5.6.3.

YCTOMYMBOCTU K KOHIIEHTPUPOBAHHBIM pacTBOpaM COJISHOM KHCIIOTBI 3TH
KOJIOHHBI ¥ UX BHYTPEHHHE KOMIIOHEHTbl M3IOTOBIEHBl W3 MOAXOISIINX
IUTACTHKOBBIX MaTepUaIOB (TakWX, Kak (TOPUPOBAHHBIC YIIIEBOAOPOIHBIC
HOJMMEPBl) WIM CTEKJIA MM 3alUIIEHbl MOKPHITUEM M3 TaKUX MaTepUaJIOB.
Kononnsl cmpoektupoBanbl Ha KopoTkoe (30 cekyHn WM MeEHee) Bpems
IPOXO0XKJICHUS B KaCKaJe.

HenTpudy:xkubie JKUTKOCTHO-)KMAKOCTHBIE KOHTAKTHBbIE GunabTpHBI
(XuMHUYecKHid 00MeH)

LentpudyxHble KHUIKOCTHO-KUIKOCTHBIE KOHTAKTHBIE (HIBTPBI, CIEHUATIBEHO
npeqHasHAaueHHbIE WM TOATOTOBJICHHBIE JJIsI  OOOTalleHWs ypaHa C
WCIOJIb30BAaHUEM TIpoIlecca XHMHYECKOro oOMeHa. B TakuX KOHTaKTHBIX
GWIbTpax HCIONB3YETCs BpAlCHWE ISl TOJTYYCHUS OPTaHWUYECKUX W IKUIKUX
MOTOKOB, a 3aTEM IIEHTPOOEKHas cuiia Juist pa3aeneHus gas3. s koppo3noHHOH
CTOHKOCTH K KOHIIEHTPUPOBAHHBIM PAcTBOPaM COJITHOM KHCJIOTHI KOHTaKTHBIC
(bI/IJIBTpBI HU3TOTAaBJIMBAOTCA M3 COOTBCTCTBYIOIIHX IIJIACTUKOBLIX MATCPUAIOB
(Takux, Kak (TOPUPOBAHHBIC YIJIEBOJOPOAHBIC IMOJIUMEPHI) WM TOKPHIBAIOTCS
UMH WM cTekioM. LleHTpu¢ykHble KOHTAaKTHBIE (PMIBTPHI CIIPOSKTUPOBAHBI HA
kopoTkoe (30 cexyH1 Uil MeHee) BpeMsi ITPOXOXKICHHS B KacKaje.

Cucrembl 1 000py/10BaHue /sl BOCCTAHOBJIEHHS YPaHa (XUMHYECKUI 00MeH)

a) CneumanpHO  MpelHa3HAYEHHbIE  WJIM  MOJATOTOBJICHHBIE  SUCHKU
3JEKTPOXUMHUUYECKOTO BOCCTAHOBJICHUS [Jii BOCCTAHOBJICHHS ypaHa W3 OJHOTO
BaJICHTHOTO COCTOSIHMSI B JIpyroe AJii oOOramieHHsl ypaHa C HCIOJIb30BaHHEM
mpolecca XMMHIECKOro oOMeHa. Matepuansl siueek, HaXOSAIIUecss B KOHTAKTE C
TEXHOJIOTUYECKHUMH  pacTBOpaMH, JOJDKHBI  OBITh  KOPPO3HUECTOMKMMHU K
KOHIICHTPUPOBAHHBIM PAaCTBOPaM COJITHON KHCIIOTHI.

I[TOACHUTEJIbBHOE 3AMEYAHUE

Karonubiii oTcek siueiiku JOKeH OBITh CIPOEKTUPOBAH TaKUM 00pa3oM, 4TOOBI
NPEAOTBPATUTh HOBTOPHOE OKHCIICHHE ypaHa 110 OoJjiee BBICOKOTO BAJICHTHOTO
coctosiHus. J[ns ynep)kaHus ypaHa B KaTOJHOM OTCEKE SUYeiKa MOXKET MMETh
HETIPOHHUIAEMYI0 JradparMeHHyI0 MeMOpaHy, H3TOTOBICHHYIO U3 CHEIHAIBHOTO
KaTHOHHO-OOMEHHOro Mmarepuaia.  KaToJq COCTOMT M3 COOTBETCTBYIOIIETO
TBEPAOTO MTPOBOJHHKA, TAKOTO, KaK rpadur.

b) CnemumanbHO TmpeAHA3HAYEHHBIC WM TIOJATOTOBJICHHBIE CHCTEMBI IS
useneuerns U™ u3 OpraHUYeCcKOTr0 MOTOKa, PEryJIMpPOBAaHUS KOHLIEHTpALUU
KUCJIOTBl U JJIA 3aIIOJHEHUSI SYEEK JJIEKTPOXUMHUYECKOTO BOCCTAHOBJICHUSA Ha
MIPOU3BOJICTBEHHOM BBIXO/I€ KacKaja.

[NOACHUTEJIbBHOE 3AMEUYAHUE

OTH CHCTEMBI COCTOST W3 OOOPYAOBaHHS S3KCTPAKIMH PpACTBOPUTENIEM IS
orronku U™ u3 oprammueckoro motoka B KHAKHII PAcTBOp, 0GOPYIOBAHHS
BBIMIAPUBAHUSA W/WIM JAPYroro o0OpynoBaHMS ISl JOCTHXKEHHS PEryJIUPOBKH H
KOHTPOJISI BOZOPOJHOTO MOKA3aTeNsd, U HACOCOB WM IPYIHMX YCTPOMCTB IEPEeHOCa
JUIS 3aII0JIHEHMS sIYEEK IEKTPOXMMHUUECKOTO BOCCTaHOBIEHU. OCHOBHas 3a7ada
KOHCTPYKLIUU COCTOUT B TOM, YTOOBI M30€XKaTh 3arpsi3HEHHs MOTOKA JKUAKOCTH
MOHAMHU HEKOTOpbIX MeTauioB.  CliegoBaTenbHO, T€ 4YacTH OO0OpPYHOBaHHA
CUCTEMBI, KOTOpPBIE HAXONATCA B KOHTAKTE C TEXHOJIOTMYECKHM IIOTOKOM,
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5.6.4.

5.6.5.

5.6.6.

W3TOTABIIMBAIOTCS M3 COOTBETCTBYIOIIMX MAaTEpHaioB (TaKMX, KaK CTEKJIO,
(bTOpHpOBaHHBIE YIIIEBOJIOPOIHBIC MOJMMEPHI, CylbdaT mnoiaudeHusna, cyibGoH
noiaud(upa M MPOMUTAHHBIA CMOJIOW TpaduT), WIM 3aIIUIICHBI MMOKPHITHEM U3
TaKAX MaTepUAIOB.

CucreMbl NOATOTOBKH MUTAHUS (XUMUYEeCKMA 00MeH)

CrnennansHO  NpeAHA3HAYEHHBIE WM I[OATOTOBJICHHBIE  CHUCTEMBI  JUIS
IIPOU3BOJICTBA IUTATEIbHBIX PACTBOPOB XJIOPHUJA ypaHa BBICOKOM UMCTOTBHI IS
YCTaHOBOK I10 Pa3/I€JICHUI0 U30TOIIOB ypaHa METOJJOM XMMUYECKOI0 OOMEHa.

[TOACHUTEJIbBHOE 3AMEYAHUE

OTH CHCTEMBI COCTOST U3 OO0OpYZOBaHMs s PACTBOPEHMs, SKCTPAKIHUU
pacTBOpUTENIEeM H/MIM HMOHOOOMEHHOTO OOOpYIOBaHUS IJSl OYMCTKH, a TaKxKe
AJIEKTPOJIUTUYECKUX SIYEEK JJISI BOCCTAHOBJICHUS U™ i U™ 8 UP. B smux
CUCTEMax IPOU3BOIATCS PaCTBOPHI XJIOPUAA YpaHa, B KOTOPBIX COAEPKUTCS JIUIIb
HECKOJIBKO 4acTeld Ha MWIJIMOH METAJNIMYECKUX BKIIOYCHHH, TaKHX, KaK XpOM,
Kene3o, BaHaIuil, MOMMOACH M JpPYrUX MABYXBAJCHTHBIX MX KATHOHOB WJIH
KaTUOHOB C OonblIeil BajgeHTHOCThIO.  KOHCTpYKIIMOHHBIE MaTepuanbl JUIs
2IEMEHTOB CHCTEMBI, B KOTOpOii oOpabaTeiBaercss U'> BBICOKOH YHCTOTHI,
BKJIIOYAIOT CTEKJIO, (DTOPUPOBAHHBIE YIJIEBOJOPOJHBIE MOJUMEPHI, TIpadur,
MOKPBITHIA MOJIMBUHUI-CYIb(GATHBIM WIN MOJUIPHUP-CYIb(HOHHBIM TUIACTHKOM H
MPOMUTAHHBIN CMOJION.

CucreMbl OKHCJIEHUS YpaHa (XUMHYECKHA 00MeH)

CrnenuaibHO NpeIHA3HAYEHHBIE WM MOATOTOBJICHHBIE CUCTEMBI JUISI OKHCIICHUS
+ +

U” 8 U™ mms BO3BpAIlCHUS B KAaCKaJ Pa3JeieHUs U30TOIOB ypaHa B IMPOLECCE

oOoraiesus MeETOI0M XUMHUUECKOr0 OOMEHa.

[MOACHUTEJIbBHOE 3AMEYAHUE
OTH CUCTEMBI MOTYT BKIIIOUATh TAKUE DJIEMEHTHI, KaK:

a) 000pyIOBaHWE Ui KOHTAaKTUPOBAHHS XJOpa W KHCIOPOAA C BOJHBIMHU
s daroeHTaMi U3 00OPYIOBAHUS Pa3JEICHUS H30TOMOB U JKCTPAKIIHU
00pasoBaBIIerocs U™ B  oOcxHCHHBII OpraHWYECKHil  IIOTOK,
BO3BPAIIAIOIIUNACS U3 MTPOU3BOJICTBEHHOTO BBIXO/Ia KAaCKaa,

b)  obopymoBaHue, KOTOpOE OTHAEISIET BOAY OT COJITHON KHCIIOTBI, YTOOBI BOJIA
Y KOHIICHTPUPOBAHHAS COJISIHAS KUCJIOTA MOTJIH Obl OBbITh BHOBH BBEIICHBI B
IIPOLIECC B HYXKHBIX MECTaX.

BoicTpo pearupyromme HOHOOOMEHHbIE CMOJIbI/aICOPOEHTHI (MOHHBIA 00MeH)

BreicTpo pearupyromue MOHOOOMEHHBIE CMOJBI WM aJCOPOCHTHI, CIEHUATBLHO
MpelHa3HauYeHHble WM  MOJTOTOBJIICHHbIE s  OOOramieHuss ypaHa ¢
HCIIOJIb3OBAHHUCM TIIpoLEeCCa HOHHOIO O6M€Ha, BKJIFO4asA TIMOPUCTBIC CMOJIbI
MaKpOCETYaTON CTPYKTYpbI U/HIIK MEMOpPaHHBIE CTPYKTYPbI, B KOTOPBIX aKTHUBHbBIE
rpymnimbl XUMHUYCCKOI'O 06MCHa OrpaHU4YCHBI TMMOKPBITUCM Ha MNOBCPXHOCTU
HEAKTUBHON TOPHUCTON BCIIOMOTaTEIbHOW CTPYKTYPBI, U JIPYrU€ KOMIIO3UTHbBIC
CTPYKTYpbI B J1000i mpuemsieMol ¢opme, BKIOYAs YAaCTHUILIBI BOJIOKOH. OTH
MOHOOOMEHHBIE CMOJIBI/aJCOPOCHTHI UMEIT auameTpsl 0,2 MM WM MeHee |
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5.6.7.

5.6.8.

5.7.

JIOJDKHBI  OBITh  XMMHYECKH CTOMKMMHM TIO OTHOUIGHHIO K  pacTBOpaM
KOHLICHTPUPOBAHHOM  COJITHOM KHCJIOTBI, a TaKKe JOCTaTOYHO HPOYHBI
¢u3nyecku, ¢ TeM 4TOOBI UX CBOWCTBA HE YXYAIIAINCH B OOMEHHBIX KOJOHHAX.
CMOIB1/aCcOpOCHTHI  CIIEIUATBHO NpPEAHA3HAYCHBl ISl MOJMYYEHHS KHHETHKH
O4YeHb OBICTpPOro oOMEHa H30TOIOB ypaHa (IJIUTEIBHOCTH MOJIYyOoOMEHa MEHee
10 cekyHa) 1 00J1a1alI0T BO3MOXKHOCTBIO pab0TaTh MPH TEMIIEpaType B AHAra30He
ot 100°C mo 200°C.

HNonoo0MeHHbIE KOJTOHHBI (MOHHBII 00MEH)

[Munuaapudeckne KOJOHHBI jauamerpoM Oonee 1000 MM 1mis yaepkaHus |
MOAJICPXKAHUSI ~ 3alOJHEHHBIX  CJIOCB  HOHOOOMEHHBIX  CMOJI/aJIcOpOCHTOB,
CHENHAbHO TPpeIHA3HAYCHHBIC WU MOATOTOBJICHHBIE I OOOTAIICHHS YpaHa C
UCIOJIb30BAaHHEM HOHOOOMEHHOTO Mpolecca. OTH KOJOHHBI M3TOTOBJIEHBI M3
MaTepuaiaoB (TakuX, Kak THTaH WIH (TOPUPOBAHHBIE YTIEBOIOPOIHBIE
MTOJTUMEDHI), CTOMKHUX K KOppO3HH, BBI3bIBAEMOM pacTBopamMu
KOHI[EHTPUPOBAHHON COJISTHOW KHCIIOTBHI, WJIM 3alUIICHbI MOKPHITHEM W3 TaKHX
MaTepuaioB M CIOCOOHBI paboTaTh MpHU Temmeparype B nuamazone ot 100°C mo
200°C u naBnenuu Boite 0,7 Mlla (102 ¢pyHT/KB. Aroiim).

HonooOMeHHBIe cucTeMbl pedIokca (MOHHBIH 00MeH)

a) CoenmanbHO  TNpeAHA3HAYEHHBIE WIM  TOJATOTOBIIGHHBIE  CHCTEMBI
XUMHYECKOTO WM DJEKTPOXMMHYECKOTO  BOCCTAaHOBICHHS  JAJIs
perenepanuu peareHTa(oB) XAMHUYECKOTO BOCCTAHOBJIEHUS,
HCIOJIB3yeMOro(bIX) B KackaJax HOHOOOMEHHOTO 00OTalleHHs ypaHa.

b) CoemumanbHO  TpeJHA3HAYCHHBIE WM  TOJATOTOBJICHHBIE  CHCTEMBI
XUMHUYCCKOI'0 WJIHW JSJICKTPOXUMHUYCCKOTO OKHUCICHUA [JIsI PEréHepaiunuun
peareHTa(0B) XMMHUYECKOTO OKHCIICHHS, HCIOJIB3YyeMOTo(bIX) B KacKalax
MOHOOOMEHHOTO O0OTaIIeHUs ypaHa.

[NOACHUTEJIbBHOE 3AMEUYAHUE

B mpomecce moHOOOMEHHOrO oOorameHuss B KayecTBE BOCCTaHABIMBAIOIIETO
KAaTHOHA MOXET HCIIONb30BAThCS, HAIPHMeEp, TpexBateHTHb TuTad (Ti™), U B
5TOM CiIydae BOCCTAHOBHTENbHAS CHCTeMa Oyaer BblpabateiBath Ti™
TOCpenCcTBOM BoccTaHoBermst Ti'™.

B npouecce B KadecTBE OKHUCIUTENS MOXET HCIIONb30BaThCs, HAIpUMeEp,
+3
TpexBanieHTHOe >kene3o (Fe' ™), m B 3TOM ciydyae cucTeMa OKHUCIEeHHUs Oyjaer
+ +
BbIpabaTeIiBaTh Fe 3 MOCPEACTBOM OKucieHus Fe 2,

CrnenuajbHO NnpeaHasHaA4YCHHbIC HJIN noAroToOBJICHHBIC CHUCTEMBbI,
oﬁopynonaﬂne 4 KOMIIOHCHTBI  1JId HCIOJIB30BaHUA B JJa3€pPHBIX
000oraTuTeJIbHbIX YCTaHOBKax

BBOJIHOE 3AMEYAHUE

CymecTBytomnyie cucTeMbl s 000TaTUTENbHBIX MPOILIECCOB C HCIOIB30BAaHUEM
Ja3epoB JCIATCSA Ha JBE KAaTETOpUH: Te, B KOTOPBIX pabouel cpenor SBISIOTCS
mapbl aTOMapHOrO ypaHa, U T€, B KOTOpPBIX palOoueil cpenoi sBISAIOTCA Mapbl
yYpaHOBOTO coequHeHus. OOIUMH Ha3BaHUSIMU JUTS TAKHX MPOLECCOB SBISIOTCS:
nepBasi KaTeropusi - Jila3epHOE pa3/ieJieHHe H30TOIMOB 0 METONY aTOMAapHBIX
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5.7.1.

5.7.2.

napoB (ALVIS wmm SILVA); BTOpas KaTeropusi - MOJEKYJSPHBIH MeETox
nazepHoro pasneneHus u3otornoB (MLIS unu MOLIS) n xuMuueckast peaxius
MOCPEACTBOM HU30UpareapbHOW To u3oTomaMm ja3epHoil aktuBarmu (CRISLA).
Cucremsl, 000py10BaHNE U KOMIIOHEHTHI /ISl YCTAHOBOK JIa3€pHOTO 00OTaIeHUS
BKJIIOYAIOT: @) YCTPOMCTBa JUIs MOAAYM NApOB METAUIMYECKOTO ypaHa (i
n30HUpaTeaIbHON (POTOMOHM3AINN) WIIH YCTPOKCTBA ISl MTOJa4H MapOB YPAHOBOTO
coequHeHus  (ansg  (GoToAMCCOLMAIMM WM XMUMHYECKOW  aKTUBAIMH);
b) yctpoticTBa a1 cOopa 0060raIeHHOro 1 00eTHEHHOTO METaUTMYECKOT0 ypaHa
B KauecTBe '"mpoaykra' u "XBOCTOB" B NEPBOM KAaTErOpUM U YCTPOMCTBA IS
cOopa pa3NoKEHHBIX MM BBINIEAINIMX W3 pPEAKIHH COCAUHEHWH B KayecTBE
"mpoaykTta" M HeoOpabOTaHHOrO MaTepHaja B KadyecTBe "XBOCTOB" BO BTOPOH
KaTeropuu; ¢) paboume JIa3epHbIe CHCTEMBI JIJISI U30MPATEIHLHOTO BO3OYXKIACHUS
M30TONOB ypaHa-235; u d) obopynoBaHHe IS MOATOTOBKU MOJa4d U KOHBEPCHU
npoaykTa. BceneacTBue clOKHOCTH CIEKTPOCKONHUH aTOMOB M CO€IMHEHUN ypaHa
MOJKET MOTPeOOBATHCSI MCIOJIB30BAaHUE JIIOOOH M3 psAAa MMEIOUIMXCS JIa3epPHBIX
TEXHOJIOTHH.

[MTOACHUTEJIbBHOE 3AMEYAHUE

MHorve "3 KOMIIOHEHTOB, IMEPEYUCIEHHBIX B 3TOM pasjelie, BCTYNAalT B
HEIMOCPEICTBEHHBIA KOHTAKT C MapaMH METAINIMYECKOTO YPAaHA UITU € KUAKOCTBIO,
WJIM C TEXHOJIOTUYECKUM Ta3oM, coctossuM u3 UFg mim cmecu u3 UFg u npyrux
razoB. Bce moBepXHOCTH, KOTOpbIE BCTYyHalOT B KOHTakT ¢ ypaHoM win UFg,
MOJIHOCTBIO U3TOTOBJICHBI W3 KOPPO3UECTOMKUX MAaTEPHAIOB WIIM 3allUIICHBI
MOKPBITUEM W3 TakuX MarepuaynoB. Jlisg wmened paszgena, OTHOCSIIETocs K
KOMIIOHEHTaM 00O0PYAOBaHHS JJIS JIA3PHOTO OOOTAICHMsI, MaTepPHAIbl, CTOHKHE
K KOpPpO3HMM, BBI3bIBAEMOM IapaMHU WIH SKHJAKOCTSIMH, COJAEpKAIIMMHU
METaJUIMYECKUI ypaH WM YPaHOBBIE CIUIABbI, BKJIIOYAIOT MOKPBITHIM OKCHIOM
UTTpHS TPaQUT U TaHTAJ; U MaTEPHUAIIbI, CTOMKHE K KOppo3uH, Bbi3biBaeMoit UF,
BKJIIOYAIOT ME[b, HEPXKABEIOLIYI0 CTajb, AJIIOMUHHM, aTlOMHUHHUEBBIE CIUIABBI,
HUKEJIb WM CIUIaBbl, cojepkamme 60% Hukens u Oosee, u croiikue k UFg
MOJTHOCTHIO PTOPHPOBAHHBIC YTIIEBOJOPOIHBIC TOJTUMEPHI.

Cucrembl BoinapuBanusi ypana (ALVIS)

CrenuanbHO TpEAHA3HAUYECHHBIC WM TOATOTOBJICHHBIE CHCTEMBI BBIMTAPUBAHUS
ypaHa, KOTOpPBIE COJEpXAaT BBICOKOMOIIHBIE TIOJOCOBBIC WM PacTPOBBIC
AJIEKTPOHHO-JIYYEBbIE MYIIKH C TEepeaaBacMoOil MOIHOCTHIO Ha MHIIEHbL Ooliee
2,5 xBt/cm.

Cucrembl 111 00padOTKH KHAKOMeTALJINYecKkoro ypana (ALVIS)

CriennanbHO NpeHa3HAaYeHHbIE MU MOJATOTOBIICHHBIE CHCTEMBI s 00paboTKH
JKUAKOrO MeTajlla Il pacIUIaBICHHOIO YypaHa WIM YPaHOBBIX CILIABOB,
COCTOSIINE U3 TUTJICH U OXJIAXKJAIOIIEro 000PYAOBAHUS ISl TUTIICH.

[NHOACHUTEJIBHOE 3AMEYAHUE

Turnu n fpyrue KOMIIOHEHTBI 3TOH CHCTEMBI, KOTOPBIE BCTYNAIOT B KOHTAaKT C
pacmjaBleHHBIM YpaHOM WM YpPaHOBBIMHM  CIUIABAaMH, W3TOTOBIICHBI M3
KOPPO3UECTOWKMX M TEPMOCTOMKHX MAaTEpPHAIOB WM 3AIIUIICHHBIX MOKPBHITHEM
U3 TaKUX MaTtepuanoB. llpuemiemble MaTepuanbl BKIIOYAIOT TaHTAT, HOKPBITHINA
OKCHIOM UTTpHs rpaduT, rpaduT, TOKPHITHIH OKHCIAMH JPYTUX PEAKO3EMEIbHBIX
anemeHToB (cM. INFCIRC/254/Rev.1/Part 2, myHKT 2.7) WM UX CMECSIMH.
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5.7.3.

5.74.

5.7.5.

5.7.6.

5.7.7.

Arperatsl s cOoopa '"'mpoaykra" uM  '"'XBOCTOB' MeTANLIMYECKOr0
ypana ALVIS)

CrnenuanbHO NpeAHA3HAYEHHblE WIM IOJArOTOBIEHHBIE arperarsl s coopa
"mpoaykTa" ¥ "XBOCTOB" METAJUTMYECKOTO ypaHa B *KHJIKOH UM TBEpAoH (opme.

[TOACHUTEJIbBHOE 3AMEYAHUE

KoMIOHEHTHI 3TUX arperatoB U3rOTOBJIEHBI U3 MATEPHATIOB, CTOMKHUX K HarpeBy U
KOPpO31H, BbI3bIBAEMOM MapaMM METAJUIMYECKOTO ypaHa WIM JKUIKOCTHIO, WU
3aIUIICHBI MOKPBITUEM M3 TAaKUX MaTEepHaNIOB (TaKHX, KaK MOKPBITHI OKCHIOM
UTTpUS TpaduT WU TAHTAI) U MOTYT BKJIOYATh B ce0sl TPYOOIIPOBO/IbI, KJIAIIaHBbI,
mTytepa, "kenoba", BBOIBI, TEIMIIOOOMEHHUKH M KOJJIEKTOPHBIC TIACTHHBI JIJIS
MarHMTHOTO, 3JIEKTPOCTATUUECKOT0 WIIM IPYTUX METOJOB pa3JeiICHUS.

Koxyxu pasgenurensnoro moayas (ALVIS)

CreuuanbHO MNpeAHa3HAUYE€HHbIE WJIM TOJATOTOBIIEHHBIC IMJIMHIPUYECKUE WITH
NpSIMOYTOJIbHBIE ~ KamMepbl Il TMOMEIIEHUSs B HHUX HCTOYHHKAa [apoB
METAUTUYECKOTO YpaHa, JIEKTPOHHO-JTY4€BOM MYIIKH U KOJJIEKTOPOB "MpoyKTa"
u "XBOCTOB".

[NTOACHUTEJIbBHOE 3AMEUYAHUE

OTH  KOXyXM HMEIOT MHOXKECTBO BXOAHBIX OTBEPCTHM A IOJAYU
ANEKTPONUTAHUS U BOJIbl, OKHA JUISl JIA3€PHBIX IYYKOB, COEAMHEHUN BAKyyMHBIX
HACOCOB, a TAK)KE M JAMAarHOCTUKH M KOHTPOJISI KOHTPOJIbHO-U3MEPHUTEIbHBIX
npubopoB. OHM MMEIOT MPHUCIOCOOJICHHUS IJIi OTKPBITUS M 3aKPBITHS, YTOOBI
obecreunTh 00CIIy’)KHBaHUE BHYTPEHHUX KOMIIOHEHTOB.

CBepx3ByKkoBbIe pacmiupuTenabHble comia (MLIS)

CrnennansHO  IpeJHA3HAYECHHBIE WM ITOATOTOBJIEHHBIE  CBEPX3BYKOBBIE
pacuMpUTeNbHbIe comia Uil oxyaxkaeHus cmece UFs u Hecymero rasa no
150°K wm Huxe u kopposuectoiikue k UFg.

Konaexropsl npoaykra narudgropucroro ypana (MLIS)

CHGHI/IaHBHO NpCAHA3HAYCHHLIC HWJIM TOATOTOBJICHHBIC KOJUICKTOPBI TBEPAOTO
npoaykrta nstudropuctoro ypana (UFs), cocrosmue u3 GpuinbTpa, KOJUIEKTOPOB
YAAPHOI'O WJIM LAKJIOHHOIO THIIA MM UX COYETAaHUN U KOPPO3UECTOMKHUE K Cpelie
UFs/UFg.

Komnpeccopst UF6/necymero raza (MLIS)

CrnennanpHO NpeJHa3HAYCHHBIE WIM MTOATOTOBICHHBIE KOMIIPECCOPHI Ul cMecer
UFs n Hecymero rasa ais JuitenbHol skcrryaTanuu B cpene UFs. KommnoHeHTsI
9TUX KOMIIPECCOPOB, KOTOpBIE BCTYHNAIOT B KOHTAaKT C HECYIIMM TIa30M,
M3TOTOBIIEHBI U3 Koppo3uecToikux K UFg MarepuamoB wiam 3amiuineHbl
IOKPBITUEM U3 TAKMX MAaTEPHAJIOB.
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5.7.8.

5.7.9.

5.7.10.

5.7.11.

YnaorHenus Bpamawmuxcs saiaos (MLIS)

Cneunaano HpeI[Ha3Ha‘-IeHHI:IC NN IIOATOTOBJICHHBIC YHJIOTHeHI/IH
BpAIAONIUXCS BAJIOB, YCTAHOBJICHHBIC HA CTOPOHE MOJaYM U Ha CTOPOHE BBIXO]1a
JUId YIJIOTHEHUS Baja, COCHUHSIONIETO POTOP KOMIIpeccopa C MPUBOIHBIM
JIBUTATEIEM, C TeM 4YTOOBI  OOECHEeYUTh HAASKHYIO  TepMETH3AIHIO,
npeleTBpamafomon BBIXOJ TCXHOJOI'MYCCKOT'O ra3a nJn HATCKaHUEC BOSI[YXB. Nin
VIUTOTHSIIOIIETO Ta3a BO BHYTPEHHIOI KaMepy KOMITpeccopa, KOTopas 3armojHeHa
cmecbto UFg 1 Hecylero rasa.

Cucremsl gpropuposanns (MLIS)

CHGHI/IaHBHO npeaAHa3HAYCHHBIC NI IIOATOTOBJICHHBIC CUCTEMBI JJISL
¢dbropupoBanust UFs (B TBepaom coctosinun) B UF (Ta3).

I[TOACHUTEJIbBHOE 3AMEYAHUE

OTHU CUCTEMBI TIpeAHa3HaueHbl sl propupoBanus coopanHoro mopomika UFs B
UFs B 1nensx mocnenyromniero coopa B KOHTEHHEpax MPOAYKTA WIH JJI TIOJIa4H B
ook MLIS mis momosmuutensHOTO oOorameHus. [Ipy mpUMEHEHHH OIHOTO
MOAX0/1a peakust (GTOPUPOBAHUS MOXKET OBITh 3aBEpIICHA B MpeesiaX CHCTEMBI
pas3esieHns W30TOINOB, TNle UAET peaklus U HEMOCPEICTBEHHOE W3BJICUEHUE U3
KosuiekTopoB "mpoaykra". Ilpum mpumeneHun apyroro noxaxona nopomok UFs
MOXXET OBITh M3BJICUCH/TIEPEMEIIEH U3 KOJJIEKTOPOB "MPOAYyKTa" B MOIAXOIAIINI
peakTop (HampuMmep, pPEaKTOp C MBCEBIOOXKMKCHHBIM CIIOEM KaTalHu-3aTopa,
TeIMKOMIAJIBHBIA PEaKTOp WM KapoBas OamiHs) B mensx (ropupoBanus. B
o0ouX CiIydasx MCHOJb3yeTcst 00opynoBaHME IUIsl XpaHEHHs M mepeHoca (ropa
(W Apyrux mpueMIieMbIX (TOPHUPYIOIIUX PEareHTOB) U i cOopa W mepeHoca
UFe.

Macc-cnektpomerpsbl/uctounuku nonos UF6 (MLIS)

CrenuanbHO MpeAHAa3HAUYEHHBIE WM  MOJATOTOBJICHHbIE MAarHUTHBIE WK
KBaJPYNOJIbHBIE MacC-CIEKTPOMETPBI, CIIOCOOHBIE MPOM3BOIUTH HPAMOH OTOOP
npo6 mogaBaeMol Macchl, "mpoaykTa" mim "XBOCTOB" U3 Ta30BBIX MOTOKOB UFs 1
oOJafaroniye moJIHBIM HAOOPOM CIICTYIONTUX XapaKTePUCTHK:

1. yaelbHasl pa3pelaromas criocoOHOCTh 1Mo Macce cBbitie 320);

2. COACPKAT NICTOYHUKH MOHOB, U3TOTOBJICHHBIC N3 HUXPOMA UJIW MOHECIIA NI
3alIUIICHHBIC MOKPBITUCM U3 HUX, UM HUKCIIUPOBAHHBLIC,

3. coJiepKaT MOHU3ALMOHHBIC HICTOUHUKU C OOMOapAMPOBKOM SIIEKTPOHAMU;
4. COJIEpKaT KOJIJIEKTOPHYIO CUCTEMY, IPUTOAHYIO JUIsl U30TOMHOI'O aHAJIN3A.
Cucrembl nogauu/cucreMsl 0Toaa "'npoaykra'’ u "xsocros" (MLIS)

CreunanbHO IpelHAa3HAYEHHBIE WM  IOJATOTOBJIEHHBIE  TEXHOJOTHYECKUE
CHCTEMBbI WM 000pYOBAaHUE ISl 00OTaTUTENbHBIX YCTAHOBOK, M3TOTOBJICHHBIE U3
kopposuectoiikux k UFs MarepuanoB, WIH 3aIUUIIEHHBIX ITOKPBITUEM M3 TaKHUX
MaTEpHaJIOB, BKIIIOYAIOIIHUE:

a) MUATAIOIINAE ABTOKJIABHI, M€Y WM CHUCTEMBI, HUCIIOIB3YEMBIC IS TOJA4H
UFs ans mporiecca oOorarieHus;
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5.7.12.

5.7.13.

5.8.

b) necyonuMaropbl (MM XOJIOJHBIE  JIOBYIIKH), HCIIOJBb3yeMble s
BbIBeieHus Harperoro UFg u3 mpouecca oborameHust AJis MOCIEIYyIOIEro
NepeMEIICHHUS;

C) CTaHIIUN OTBep)K,HeHI/DI UiIn OXUXKCHHA, I/ICHO.HI:SyeMBIe JJId BBIBCIACHUS
UF¢ u3 mporecca oboramenus myteM cxatus u nepeBoga UFg B xxunkyro

WIN TBEPAYIO hopMmy;

d) cTaHiMu "mpoaykta" WIM "XBOCTOB", MCHOJIb3yEMBbIE ISl MEpPEMEIICHUs
6 B KOHTEHHEPHI.
UF

Cucrembl otaenennss UFq ot Hecymero raza (MLIS)

CneuuaibHO MpeJHAa3HAUYECHHbIE WJIM TMOJATOTOBJIEHHBIE TEXHOJIOTMUECKHE
cuctembl s otaenerus UFg ot Hecymero raza. Hecymum razom moxxet ObITh
a30T, aproH WIX IPYrou ras.

[NOACHUTEJIbBHOE 3AMEUAHUE
OTU CUCTEMBI MOTYT BKJIIOUaTh TaKoe€ 000PYyAOBaHUE, KaK:

a) KPUOTCHHBIE  TEIUIOOOMEHHMKH WJIM  KPHUOCEMapaTophbl, CIOCOOHBIC
co3zaaBarh TeMneparypsl -120°C win MeHee, Ui

b) 0JIOKM KPHUOTEHHOTO OXJIAKIEHHUS, CIIOCOOHBIC CO3/1aBaTh TEMIIEPATyphl -
120°C unu MeHee, uin

C) xonozaubie noBymku UFs, ciocoOHble cozmaBath Temnepatypsl -20°C wiun
MEHee.

Jlazepuble cuctemsl (ALVIS, MLIS u CRISLA)

Ha3ep1>1 WM  JIa3CPHBIC  CUCTCMbI, CICHUAJIBHO MNPCAHAZHAYCHHBIC  HIIN
MMOATOTOBJICHHBIC JJIA pa3ACICHUA N30TOIIOB YpaHa.

[NOACHUTEJIbBHOE 3AMEUYAHUE

Jlazepsl ¥ BakKHbIE KOMIIOHEHTHI JIa3€pOB MPHU JIa3epHOM Ipoliecce 00orameHus
BKJIIOYAIOT ~ T€, KOTOpbIE  OmpeneieHsl B MyHKTe 3.6  JOKyMEHTa
INFCIRC/254/Rev.1/Part 2. Jlazepnas cucrema mporecca ALVIS 00braHO
COCTOMT W3 JBYX JIa3epoB: Jia3epa Ha Mapax Meaud M Jja3epa Ha KpacUTEsX.
Jlazepnas cuctema s MLIS o0baHO cocTouT M3 nasepa, padoratomiero Ha CO;
WM OSKCUMEpPHOrO0 Jia3epa W  MHOTOXOJIOBOM  ONTHYECKOHW  AYEUKH C
BpAIAIOIIMMUCS 3epKajaMu Ha 00eux CTopoHax. Jlisi ;mazepoB WM JIa3epHBIX
CUCTEM TIpH 000WX Tpolieccax TpeOyeTcs: CTaOMIM3aToOp CIIEKTPOBOM YaCTOTHI TS
paboThI B TEUCHUE JJIUTEIBHBIX MIEPUOIOB BPEMEHHU.

CrnenuajbHO NnpeaHasHaAa4YCHHbIC HJIN noAroTOBJICHHBIC CHUCTEMBI,
060PYIIOBZIHI/IC U KOMIIOHCHTBHI IJd HCIOJb30BAaHUA Ha 000raTUTeJIbHbIX
YCTaHOBKAaX € IVIAa3MCHHBIM pa3ae/JIcCHUEM

BBOJHOE 3AMEYAHUE

IIpu mpouecce MmiIa3sMEHHOTO pa3JelIeHUs IIa3Ma, COCTOAIAs U3 MOHOB YpaHa,
MPOXOIUT 4Yepe3 JJIEKTPUUYECKOE II0Jie, HACTPOEHHOE Ha 4YacTOTy HOHHOTO
pesonanca U™, ¢ TeM 4TOOBI OHH B NEPBYI0 OdYepeIh MOTIOMANN SHEPIUIO H
YBEJIMUYUBAJICS AUAMETP UX IITONOPOOOpa3HbIX opOUT. MOHBI ¢ MPOXOXkKACHUEM
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5.8.1.

5.8.2.

5.8.3.

5.84.

5.8.5.

no OojplleMy JAMaMeTpy 3axBaThIBAIOTCS JJs 00pa3oBaHMA MPOAYKTa,
oboramenroro U™, Tlnasma, koTopas o6pa3zoBaHa MOCPEACTBOM HOHM3AIHH
YpPaHOBOTO TMapa, COACPKHUTCA B BaKyyMHOH Kamepe C MarHUTHBIM TIOJEM
BBICOKOI HANpsDKEHHOCTH, OOpa30BaHHBIM C TIOMOIIBIO CBEPXIPOBOJSIIEIO
MarHuTa. OCHOBHBIE TEXHOJOTHUECKHE CHCTEMBI MpOIecca BKIIOYAIOT CHCTEMY
reHepaluy YpaHOBOW IUIa3Mbl, Pa3IeUTEIbHBIH MOAYIH CO CBEPXIPOBOISAIINM
marHuToM (cM. myHKT 3.10 moxymenta INFCIRC/254/Rev.1/Part 2) u cucremsl
W3BJICUCHHS MeTaJlIa i cOopa "mpoaykra" u "XBOCTOB".

MI/IKpOBOJIHOBLIe HCTOYHUKH JHEPIrHHA U AHTCHHBbI

CrnenuasibHO  TIpeHA3HAYCHHBICE WM  MOJTOTOBJICHHBIE  MHKPOBOJHOBBIC
NCTOYHHUKHU 3Heprm1 U aHTCHHBI JIA reHepauHH 1501051 yCKOpeHI/IH HNOHOB H"
obOnagaroniue CIACAYIOMUMH XapakTepuctukamu:  vactora Beime 30 [T u
CpeaHss BBIXOJHAS MOIIHOCTD JJIsi TeHEepalui HOHOB Ooitee 50 kBT.

CoJieHouabI 111 BO30Y:KI€HUS HOHOB

CrnenuanbHO MpeJHA3HAUYECHHBIE WM  TOATOTOBJICHHBIE  COJEHOWABI IS
paauoYacTOTHOTO BO30YXKIEHHS WOHOB B nuara3oHe yactor Oosee 100 k[ m
crocoOHbIe paboTaTh pu cpenHei MomHocTH Oomnee 40 kBT.

CucreMbl reHepany YPaHOBOH TIA3Mbl

CHGHI/IaHBHO HpCI[HaSHa‘IeHHBIe WX TIOATI'OTOBJICHHBIC CHCTEMBI I‘eHepaHI/II/I
YPaHOBOM IJIa3MbI, KOTOPBIE MOTYT COJEPkKAaTh BHICOKOMOIIHBIC MOJIOCOBBIC WIIH
pacTpoBBIC AJIEKTPOHHO-TYYEBbIE MYIIKH C TMEpelaBaeMOil MOIIHOCThIO Ha
MHIIEHb Ooee 2,5 kB1/cMm.

Cucrembl 1151 00padOTKH JKMIKOMETATIMYECKOr0 yPaHa

CrnennaibHO TIpEeIHA3HAYCHHBIC WJIM TOJTOTOBJICHHBIE CUCTEMBI JJisi 00pabOTKH
KUIKOTO MeTajula JJisi PacIUIaBICHHOTO YypaHa WJIM YPaHOBBIX CILJIABOB,
COCTOSIIIME U3 TUTJICH M OXJIKIAIOIIET0 000PYA0OBAHUS JJIsT TUTJICH.

[NOACHUTEJIbBHOE 3AMEUYAHUE

Turnm m npyrue KOMIIOHEHTBI TOH CHCTEMBI, KOTOPBIE BCTYIAIOT B KOHTAKT C
pacijaBieHHBIM YPaHOM WJIM yPaHOBBIMU  CIUIaBaMM, H3TOTOBJICHBI U3
KOPPO3UECTOUKNX W TEPMOCTOMKHMX MaTepHaliOB WM 3aLIUIICHBI MMOKPHITHEM U3
Takux MartepuasnioB. IIpuemieMble MaTepuaibl BKIIIOYAIOT TAHTAJ, MOKPBITHIH
OKCH/IOM UTTpHS IpaduT, rpaduT, MOKPHITHIH OKUCIAMH APYTHX PEIKO3EMETbHBIX
anemeHToB (cM. INFCIRC/254/Rev.1/Part 2, myHKT 2.7) WK UX CMECSMHU.

Arperatsl 1Js coopa "'mpoaykra' u ''XBOCTOB' MeTANINYeCKOro ypaHa

CHGI_II/IaHBHO NpeaAHa3HAYCHHBIC MWJIM TOATIOTOBJICHHBIC arperarbl IJIA c60pa
"mpoaykra" U "XBOCTOB" I METATMYECKOTO ypaHa B TBepaoil (opme. IOTu
arperatbl uis cOOpa H3TOTOBJICHBI W3 MaTEepHalOB, CTOMKMX K HarpeBy u
KOpPpO31H, BbI3bIBAEMON MapaMH METAJUIMYECKOTO ypaHa, TakuX, Kak rpadwur,
HOKpBITBIﬁ OKCHUIOM UTTpUA, WA TAaHTAJl, NI 3allIUIICHBI IOKPBITUEM H3 TAKHUX
MaTepUasoB.
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5.8.6.

5.9.

5.9.1.

Koxyxu pa3aeauTeJbHOr0 MOIYJIA

[{unHapuyeckne KaMepsbl, CIeHUaIbHO NPEAHA3HAYEHHbIE WM TOITOTOBJICHHBIE
JUIS  UCIOJNIb30BaHUS Ha OOOTATUTENBHBIX YCTAaHOBKAaX C  IUIA3MEHHBIM
paszeneHueM, Uil IOMELIEHMsT B HHUX HCTOYHHMKA YPAaHOBOW  IJIa3MBbl,
DHEPreTHUUECKOTO COJIEHOUAA paJAuov4acTOThl M KOJUIEKTOpPOB 'mpoaykra" u
"XBOCTOB".

[NHOACHUTEJIBHOE 3AMEYAHUE

OTH KOXYXHM HMEIOT MHOXECTBO BXOJIHBIX OTBEPCTHH IS IOJAYU
AIIEKTPONUTAHUSA, COeAMHEHHH Ju(PY3MOHHBIX HACOCOB, a TaKXke JUId
JMAarHOCTUKU M KOHTPOJISI KOHTPOJIBHO-M3MEPHUTENBHBIX MPHO0poB. OHH UMEIOT
NpUCHOCOOTICHUS ISt OTKPBITHS U 3aKPBITUS, YTOOBI 00€CIEUnTh 00CTyKUBAHHE
BHYTPEHHUX KOMIIOHCHTOB M M3TOTOBJICHBI M3 COOTBETCTBYIOIIMX HEMAarHUTHBIX
MaTepHaJoB, TAKMX, KaK Hep KaBerolasi CTalb.

CrnenuajbHO NnpeaHasHaAa4YCHHbIC HJIN noaAroToOBJICHHBIC CHUCTEMBbI,
060pyu03aﬂne H KOMIIOHEHTBbI IJfA HCHOJb30BaHUA HaAa YCTaHOBKax
JJIEKTPOMATrHHTHOI'O oboraieHus.

BBOJHOE 3AMEYAHUE

[Tpu >MEeKTPOMArHUTHOM TPOIIECCE MOHBI METAJUIMYECKOTO ypaHa, MOJTYYCHHBIC
MOCPEACTBOM HOHU3AIMU TUTaromero marepuana w3z coieil (00sraHO UCly),
YCKOPSIFOTCST M TIPOXOMAT Yepe3 MarHuTHOE II0JIe, KOTOPOE 3acTaBIISICT HOHEI
Pa3IUYHBIX HM30TOMOB MPOXOJUTH MO PA3IMYHBIM HampaBieHUsM. (OCHOBHBIMU
KOMIIOHEHTaMH  AJICGKTPOMArHUTHOTO ~ M30TOITHOTO  CemapaTopa  SIBISIFOTCS:
MarHMUTHOE TIOJIE /I OTKJIOHEHUS/pPA3[eNieHHuss HM30TOMOB HMOHHOTO TIyYKa,
HCTOYHHKA MOHOB C €r0 CHCTEMOH YCKOPEHHS, M CHCTEMBI cOOpa OTIeNICHHBIX
MOHOB. BcrmomorarenbHbIe CUCTEMBI JIJISl 3TOTO TPOIecca BKIIOYAIOT CHUCTEMY
CHaO)KGHUSI MAarHUTHOM OSHEPrHel, CHCTEMbl BBICOKOBOJIETHOTO MHUTAHUS
WUCTOYHUKA HMOHOB, BAaKYyMHYIO CHUCTEMY M OOIIMpPHBIE CUCTEMBI XUMHYECKOH
00pabOTKM  JJIT  BOCCTAHOBJICHHS  TNPOAYKTAa W OYUCTKU/pEreHepariiu
KOMITOHEHTOB.

JIEKTPOMATHUTHBIE CeNapaTopbl M30TONOB

DNEeKTPOMarHUTHBIE CenapaTopbl U30TOMOB, CHEUAIBHO MpEAHA3HAYECHHBIC WU
MOATOTOBJICHHBIE JJIsi pa3felieHuss HW30TONOB ypaHa, M O0OpylOBaHUE U
KOMITOHEHTBHI JJI 3TOT0, BKIIIOYAs:

a) W cTouHrKY HOHOB

CrenuanbHO TMpeAHAa3HAYEHHBIE WM TOATOTOBICHHBIC OTACIBHBIC WU
MHOTOYHCJICHHBIE MCTOYHHKH HWOHOB ypaHa, COCTOSIIHWE W3 HCTOYHHKA
mapa, HWOHHM3aTOpa W  YCKOPUTENS TIyd4Ka, W3TOTOBJICHHBIE U3
COOTBETCTBYIOIIUX MAaTEPHUAJIOB, TAKMX, KaK TpaduT, Hep)KaBeroas CTajlb
WIH MEeJb, H CIIOCOOHBIX 00ecIeuynBaTh OOIIMI TOK B Mydyke HOHOB 50 MA
WM OoJiee.
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5.9.2.

5.9.3.

b)  Komnexkropsl HOHOB

KonnekTopHble IUIaCTHHBI, HMMEIOIIME JBE WM Oosiee IeNM M I1asa,
CHEeLMAIbHO NpeJAHAa3HaYeHHbIE WM MOJATOTOBICHHbIE [UIA cOOpa My4YyKOB
HMOHOB OOOraleHHOT0 M OOEJHEHHOrO0 ypaHa M H3TOTOBJIIEHHBIE U3
COOTBETCTBYIOIIMX MAaTEpHANIOB, TaKuX, Kak IpaduT WIH HEp)KaBeroIas
CTaJlb.

c)  Baxyymnble KOXyxu

CrnennanbHO NpeAHa3HAUYEHHBIE WK MTOATOTOBICHHBIE BAKYYMHBIE KOXKYXHU
JUIL  DJIEKTPOMAarHWTHBIX  CENapaTopoB  ypaHa, W3TOTOBICHHBIE U3
COOTBETCTBYIOIIMX HEMAarHUTHBIX MaTEpHUAJIOB, TaKUX, KaK HEp)KaBeroIas
CTaJib, ¥ peAHa3HaYeHHbIE 151 paOboTh! ipu Aasienuu 0,1 [a wmu Huxe.

[MTOACHUTEJIbHOE 3AMEYAHUE

OTH KOXYXU CIEUUATbHO TpEeJHA3HAYEHBI I TIOMEIICHHWS B HHX
UCTOYHUKOB HOHOB, KOJUIGKTOPHBIX IUIACTHH M  BOJIOOXJIAXIaeMbIX
BKJIAJIBIIIICH W MMEIOT MPUCIIOCOONICHUS AJIA COeAMHEHUN Au(Py3HOHHBIX
HACOCOB M TIPHUCIIOCOOJCHHS IS OTKPBITHS U 3aKpBITHS B IEJIAX
M3BJICYEHHUS ¥ 3aMEHBI OTUX KOMITOHEHTOB.

d) MarsuTHbI€ TTOJIIOCHBIC HAKOHEYHUKH

CHCI_[I/IEUIBHO NpeaAHAa3HAYCHHBIC 501050 IIOATOTOBJICHHBIC MarHuTHbBIC
MOJIIOCHBIE HAKOHEYHWKH, MMEIOUINE THaMeTp Oojee 2 M, HCIOJIb3yeMble
JJISL OGGCHC‘-IGHI/IH MMOCTOAHHOTI'O MArHUTHOTO IOJIA B 3JICKTPOMArHuTHOM
cermaparope W30TONOB W Ui TIEPEHOCA MAarHUTHOTO TIONS  MEXAY
PacIIoIOKEHHBIMU PSZIOM CETlapaToOpaMH.

BbICOKOBOJIbTHBIE HCTOYHHUKHU NUTAHUSA

CnenuanbHO  TIpeAHA3HAYEHHBIE WM  TOJATOTOBJICHHBIE  BBICOKOBOJIBHBIE
VMCTOYHUKHA THUTAHUS IS UCTOYHUKOB HOHOB, O0Jamaroline TMOJHBIM Habopom
CIENYIONMUX XapaKTePUCTHK: MOTYT paboTaTb B HEMPEPHIBHOM PEKHUME,
BbixogHoe HampspkeHue 20 000 B unmu Oonee, BeixomHo TOK 1 A wim Gonee u
crabunuzanus HanpspkeHust meHee 0,01% B Teuenue § yacos.

HcTouyHnKky nUTaAHUS JICEKTPOMArduToB

CrnennanpHO TpEJHA3HAUYCHHBIE WM IIOATOTOBJICHHBIC MOIIHBIC HWCTOYHHUKH
NUTAHUS TIOCTOSHHOTO TOKAa JUIA DJEKTPOMAarHUTOB, OOJagaroIlye IOJIHBIM
Ha0OpOM CIIEIYIONINX XapaKTEePUCTUK: BBIXOAHOW TOK B HEMPEPHIBHOM PEXHME
500 A unu 6onee npu HanpspkeHun 100 B wnu Gornee, npu ctabun3ayu Mo TOKy
niu HanpspkeHuto menee 0,01% B TeueHue § yacos.

YcTaHoBKHM 1J1s1 IPOU3BOACTBA THKEJOH BOIbI, JeHTepUs U JedTepueBbIX
coeqMHEeHUIl W 00OpyaOBaHHE, CHEUHMAJIbHO TMpPeIHA3HAYEHHOE WJIH
MOATrOTOBJICHHOE JJISl TOI0

BBOJIHOE 3AMEYAHUE

Tspkemyro Boy MOXHO MPOU3BOANTE, UCTIONB3Ys pa3iMyHble Tporecchl. OgHaKo
KOMMEpPUECKH BBITOJHBIMHU SIBIIIFOTCST J[BA MpoOIlecca:  MPOIECcC H30TOIMHOTO
obmena Boawl u cepoBosopona (mpouecc GC) u mporecc U30TOMHOTO OOMEeHa
aMMHaKa ¥ BOJIOPOJIa.
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ITpotecc GC ocHOBaH Ha OOMEHE BOAOPOAA M JEHTEpHs MEXAy BOJOH H
CEPOBOJOPOJAOM B CHCTEME KOJIOHH, KOTOPBIE JKCILTyaTHPYIOTCA C XOJIOJHOMU
BEPXHEU CEKLMEN U TopsYel HIKHEN ceKune. Boja Teder BHU3 110 KOJIOHHAM, B
TO BpeMsl KaK CEpOBOJOPOAHBIA ra3 IUPKYJIUPYET OT JHA K BEPUIMHE KOJOHH.
JI71st conencTBUSI CMEIIMBAHUIO Ta3a U BOJIbI UCTIONIB3YETCS PSiJl AbIPUATHIX JIOTKOB.
Helitepuil mepemeniaeTcs B BOAY MPH HU3KUX TEMIIEpATypax U B CEPOBOIOPOT
IpU BBICOKMX Temmeparypax.  OOoraiieHHbIe AeWTepueM Ta3 WM BOjJa
YAQIAIOTCS U3 KOJIOHH MEPBOM CTYIEHU Ha CTBHIKE TOPSIYMX U XOJOJHBIX CEKLIHUN, U
IIPOLIECC IOBTOPSIETCS B KOJOHHAX cieayrolen cryneHu. I[Ipoaykr mocinennen
¢dba3el - Boma, oOorameHHas aeiWtepueM 10 30%, HampaBiseTcs B
JTUCTUJUISILIMOHHYIO YCTAHOBKY JUISI MPOU3BOJICTBA PEAKTOPHO-YUCTOM TsHKENIOMN
BOJIbI, T.€. 99,75% oxucu aentepus.

B nporecce oOMeHa Mex 1y aMMHUAaKOM M BOJIOPOJIOM MOKHO U3BJIEKATh IEUTEpUit
W3 CHHTE3-Ta3a MOCPEJICTBOM KOHTAKTa C >KHJKUM aMMHUAKOM B MPUCYTCTBUHU
kartanu3atopa.  CuHTe3-ra3 mojaercss B OOMEHHbIE KOJOHHBI U 3aTeM B
aMMUaYHbIM KOHBEpTEep. BHYTpH KOJOHH ra3 moJHUMAETCS OT JHA K BEpILIUHE, B
TO BpeMsl KaK >KHJKUN aMMHUaK T€4eT OT BEPIIMHBI KO AHY. [lelTepuil B CUHTE3-
ra3e JIMIIAETCA BOAOPOJAA U KOHIEHTPUPYETCS B aMMHake. AMMMAK MOCTYHaeT
3aTeM B YCTAaHOBKY JUIsl KPEKMHTa aMMHaKa Ha JHE KOJIOHHBI, TOTJa Kak Tra3
coOupaercs B aMMHUa4YHOM KOHBEpTepe Ha BepiInHe. Ha mocieayromumx cTyneHsx
MIPOUCXOIUT JAajibHeilee oOorameHre, U MyTeM OKOHYATEeNbHON AUCTUIIIALNN
MIPOU3BOJUTCS. PEAKTOPHO-UUCTast Tsokenas Boja. [logada cuHTE3-rasa MOXKET
OBITH 0OECTICUeHa aMMHAYHOW YCTAaHOBKOM, KOTOPAasi B CBOIO OYEPEIb MOXKET ObITh
COOpYKE€Ha BMECTE€ C YCTAaHOBKOM Il NMPOU3BOJACTBA TSDKEJIOW BOABI IYyTEM
M30TOMHOI0 0OMEHa aMMHaKa U BojopoJa. B mporecce amMmmuauHo-BOJOPOIHOTO
oOMeHa B KadecTBe WCTOYHUKA MCXOIAHOTO JICUTEpHs] MOXKET TaKKe
MCIIOJIb30BaThCs OObIUHAS BOJA.

MHorue npeaMeTsl KII0YeBOro 000pyI0BaHus Uil YCTAaHOBOK IO MPOU3BOACTBY
TSOKETIOW BOJIBI, MCHONB3YIomMX mpoueccsl GC uiIM aMMHA4YHO-BOJOPOIHOTO
oOMeHa, IIMPOKO PACIPOCTPAHEHBI B HEKOTOPBIX OTPACIAX HeDTEXMMHUECKON
IIPOMBIIIJIEHHOCTH. OcobOeHHO 3TO KacaeTcsi HeOONBIINX YCTaHOBOK,
ucnionp3ytonux nporece GC.  OmHako HEMHOTHE TMPEaMEThl 00OpyIOBaHUS
ABISAIOTCS cTaHmapTHeIMU. [Iponeccsl GC M aMMUa4YHO-BOJOPOAHOTO OOMEHa
TpeOYIOT 00pabOTKH OOJIBIINX KOJUYECTB BOCIIIIAMEHSIOIINXCS, KOPPO3UOHHBIX U
TOKCHYHBIX KHJKOCTEH TNpPH MOBBIIIEHHOM JjaBieHUU. COOTBETCTBEHHO IpH
pa3paboTKe CTaHAAPTOB MO MPOEKTUPOBAHUIO M SKCIUTyaTallUU sl YCTAaHOBOK U
000pyIOBaHUs, HCIOJNB3YIOIMIUX ATH IPOLECCH], CIEAYET YIeNATh OOoblIoe
BHUMaHHE TMOAOOpPY MaTepHalioB M UX XapaKTepUCTHKaM C TeM, 4YTOObI
00ecTIeYTh IUTENbHBIA CPOK CIIY>KOBI IIPH COXPAaHEHUHU BBICOKOM 0e30macHOCTH
u HagexxkHocTu. OmpenerneHne MacmTadoB 00YCIOBIMBAETCS TJIaBHBIM 00pa3om
COOOpaKEHUSIMUA SKOHOMHUKH M HE00X0AUMOCTH. Takum oO6pa3zom, Oobiiast yacTh
MpeIMETOB 000PYJIOBaHUSI H3TOTOBISETCS B COOTBETCTBUU C TpeOOBaHUSMU
3aKa34uKa.

Hakonen, cnegyer ormerutb, yTo Kak B mpouecce GC, Tak u B mpoiiecce
aMMHa4YHO-BOJIOPOJHOTO OOMEHa, IMPEIMETHl O00O0pYAOBaHHs, KOTOpPHIE IIO
OTACIIBHOCTH HC IMPCAHA3HAYCHBI WJIM HNOATOTOBJICHBI CICHOUAJIBHO  IJIA
MPOM3BOJICTBA TSDKEJIOW BOJIBI, MOTYT COOMpAaTbCsS B CHCTEMBI, CIEIHAIBHO
NpeaAHAa3HAYCHHBIC HWJIM IMOATOTOBJICHHLIC IJId IPOHU3BOJACTBA TSOKEI0U BOJHbI.
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6.1.

6.2.

6.3.

6.4.

[IpumepamMu Takux CHUCTEM, MPUMEHSIEMBIX B O00OMX TpoIeccax, SBISIFOTCS
CHUCTEMa KATAIUTUYECKOTO0 KPEKHMHTra, HCIoNb3yemMass B Mpolecce oOMeHa
aMMUaKa ¥ BOJIOPOJa, U NTUCTWIISIIMOHHBIE CUCTEMBI, UCIIOJIb3YEMbIE B MPOIIECCE
OKOHYATEJIbHOW KOHIIEHTpAllUU TSKEJIOW BOJBI, JOBOASIIEH €€ 10 YpPOBHS
PEaKTOPHO-YUCTOM.

[Ipenmersl  000pyAOBaHUS, KOTOPBIE CIEIUATBHO TPEAHA3HAYCHBI  WIIH
MOJTOTOBJIEHBI I MPOU3BOJACTBA TSHKEIONW BOJBI IyTEM HCIOJIb30BaHUS JHOO
nporecca oOMeHa BOJBI M CEPOBOAOPOAA, OO Tporecca oOMeHa aMMHaka U
BOJIOPO/1a, BKIIFOYAKOT:

Bono-cepoBogopoanbie 00MeHHbIE KOJIOHHBI

OOMeHHBIE KOJIOHHBI, M3TOTAaBIMBAcMble M3 MEIKO3EPHUCTON YIIIEPOAMCTON
cramu (Hampumep, ASTM AS516), mmametrpom ot 6 M (20 ¢pyroB) m0 9™
(30 ¢pyTOB), KOTOpBIE MOTYT OSKCIUTyaTHPOBATHCS IPH JABJICHUHM CBBIIIEC WIN
paBaoM 2 MIla (300 ¢byHT/KB. M10WM) U UMEIOT KOPPO3UOHHBIA JOMYCK B 6 MM
501050 60.HBH_IG, CIICHUAJILHO MPEAHA3HAYCHBI WKW MMOATOTOBJICHBI IJIA IIPOU3BOJACTBA
TSDKETIOW BOJBI IYTEM HCIOJB30BaHUS TpOIeccCa M30TOIMHOTO OOMEHa BOIBI U
CepOBOAOPOA.

I'azonyBKH M KOMIIpecCOpbI

Opnnocrynenyareie, mManoHanopueie (t.e. 0,2 MIla mim 30 ¢yHT/KB. Ir0iim)
HEHTPOOEXKHbIE  Ta30IyBKM  WJIM  KOMIPECCOpPhl Uil  LUPKYISALUU
CEpOBOIOPOAHOTO Ta3a (T.e. rasa, comepxkamiero 6omnee 70% H,S), cnenuanbao
npelHa3HaYeHHbIE WJIM TOJTOTOBJICHHbIE [UIsl MPOU3BOJCTBA TSHKEIOM BOIBI
IyTEM HUCIIOJIb30BaHUs Mpoliecca 0OMeHa BOJIbI M CEPOBOJOPOAA. DTH Ta30dyBKU
WIM KOMIIPECCOPHl UMEIOT MPOU3BOIUTENHLHOCTD, MPEBBIMAIONIYI0 WIH PaBHYIO
56 m°/c. (120 000 SSFM) mpH 9KCILTyaTaldy IO JABICHHEM, MPEBBIIAIONIIM
nnu paBubM 1,8 MIla (260 ¢yHT/KB. n10iiM) Ha BXOJE, U CHA0KEHBI CAIbHUKAMU,
YCTOMYUBBIMH K Bo3AeHcTBUIO H)S.

AMMHAYHO-BOAOPOIAHBbIE 00MEHHbIE KOJOHHBI

AMMMAYHO-BOJOPOIHBIE OOMEHHBIE KOJIOHHBI BBICOTOM OoJiee WM paBHOW 35 M
(114,3 ¢yroB) quamerpom ot 1,5 M (4,9 dyroB) mo 2,5 m (8,2 dpyToB), KOTOpHIE
MOTYT 3KCIUIyaTUpPOBaThCs TMOJ JAaBieHHeM, mnpeBbimatrommm 15  Mlla
(2225 ¢yHT/KB. nA101M), CHELMANTBHO MpeIHa3HAUYCHHbIE WJIM TOATOTOBJICHHBIC
JUIsL TIPOM3BOJICTBA TSDKEJION BOJABI IYTEM HCIOJB30BaHUS Ipolecca oOMeHa
aMMHaKa U BOJOpOJA. OTH KOJOHHBI MMEIOT TaKXe IO MEHbIIEH Mepe OJHO
OTOOPTOBAaHHOE OCEBOE OTBEPCTHE TOTO K€ JAUaMeTpa, YTO U LUIWHApUYecKas
4acTb, Y€pPEe3 KOTOPYIO MOTYT BCTAaBJISITbCS WJIM BBIHMMATbCS BHYTPEHHHUE 4acTH
KOJIOHHBI.

BHyTpeHHHe YaCTHU KOJOHHBI U CTYIIEHYATBIC HACOCHI

BHyTpeHHune 4acTM  KOJOHHBI M  CTyNEHYaThble HACOChI, CIHEIHUAIbHO
npeAHa3HaYEHHbIE WX MOATOTOBJICHHBIE JIJIs1 KOJIOHH ISl IPOU3BOICTBA TSHKEJION
BOJBI NyTEM HCIIOJIb30BAHUS TMpollecca aMMHUAYHO-BOJIOPOAHOIO OOMEHa.
BayTpeHHHe dYacTM KOJIOHHBI BKJIIOYAIOT CIELHAIBHO IPEeIHA3HAYCHHBIC
KOHTaKTOpPhl MEXAY CTYNEHSIMHU, COJICHCTBYIOIIME TECHOMY KOHTAakKTy rasa u
*Kuakoctd. CTymeHdarble HAcOChl BKIIIOYAIOT CIEHHAIBHO MpeIHa3HAYCHHbIE
norpyxaemble B JKHIKOCTb HACOChl JUIsl LUPKYJIALHUU >KUJIKOTO amMMHaka B
npenenax o0bemMa KOHTaKTOPOB, HaXOASIINUXCSl BHYTPH CTYIEHEH KOJIOHH.
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6.5.

6.6.

6.7.

YcTraHOBKH AJ14 KPE€KHHIa aMMHaKa

YCTaHOBKM Il KPEKHMHra AaMMHaKa, »JSKCIUIyaTUPyEMBbIE II0J JABICHUEM,
npeBblmmaromuM  uwid  paBHbiM 3 MIla (450 ¢byHT/KB. n10iiM),  crienuagIbHO
MNpEeaAHa3HAYCHHLIC WM IMOATOTOBJICHHLIC MJIA TMPOU3BOACTBA TSDKEIIOU BOJbI
yTeM HCIOJIb30BaHMUS MPOIIECcca H30TOIMMHOTO 0OMEHa aMMHaKa M BOJIOPO/Ia.

HNudpaxkpacHble aHAIU3ATOPBI NOIVIOLEHUSA

WudpakpacHble aHAIN3aTOPBI MOTJIOIIEHHS, CHOCOOHBIE OCYHIECTBISATH aHAIIN3
COOTHOILIEHUS] MEX]ly BOJOPOJIOM U JIeHTEpHEM B pealbHOM MaciuTade BpEMEHH,
KOI'/1a KOHIEHTpAalLUU AEUTEepHsl paBHbI UK NpeBbimatoT 90%.

KartaauTtnueckue nmeuu

Karanuruueckne medn s mepepabOTKH O0OTalleHHOro JIEHTepUEeBOro rasa B
TSOKEIIYIO BONY, CIEIUAIBHO TPeJHA3HAYCHHBIC WU TOATOTOBICHHBIC st
MPOU3BOJICTBA TSDKEIOHW BOJBI IyTEM HCIOJIB30BaHUS TPOIEcca H30TOITHOTO
oOMeHa aMMHaKa ¥ BOJIOPO/Ia.

YcTaHOBKM VI KOHBEPCHHM YpaHa M 000pyl0BaHHe, CHENHAJIBHO
NpeAHa3HAYeHHOe HJIM MOATOTOBJICHHOE /15l 3TOr0

BBOJHOE 3AMEYAHUE

B ycranoBkax u cuctemax AJis KOHBEPCUHU YpaHa MOXKET OCYLIECTBISTHCS OJIHO
WJIM HECKOJIBKO MPEBpPAIllEHUI U3 OJIHOI0 XMMHYECKOT0 M30TOIAa ypaHa B APYTou,
BKJIIOYAsl: KOHBEPCHUIO KOHIIEHTpaTOB ypaHoBoil pyasl B UO3, konBepcuio UOs3 B
UO,, xonBepcuto okuceit ypana B UF4 mmu UFg, konepcuto UFs; B UF,
konBepcuto UF¢ B UF4, kouBepcuto UF4 B MeTamiM4yeckuii ypaH U KOHBEPCHIO
¢ropunoB ypana B UQO,. MHoOrue KIOYEeBbIE KOMIIOHEHTBI O00OPYIOBaHUS
YCTAHOBOK [UIi KOHBEPCHM YypaHa XapakTEepHbl /I HEKOTOPBIX CEKTOpPOB
XUMHAYECKOH  oOpalaTbIBaromieil  MPOMBIIUICHHOCTH. Hampumep, Buasl
00Opy/lOBaHus, MCHOJIB3YEMOr0 B 3THUX Ipoleccax, MOTYT BKIIOYaTh: II€YH,
KapycelbHbIE TEYH, PEAKTOPhl C ICEBAOOKUKEHHBIM CJOEM KaTallu3aTopa,
KapOBbIE pEaKTOpHbIe OallHM, >XUIKOCTHBIE LEHTPUDYTH, AUCTULIALUOHHBIC
KOJIOHHBI U >KMJKOCTHO-KUJAKOCTHBIE SKCTPAKIIMOHHBbIE KOJOHHBL. (OJHAKO HE
MHOTHE KOMIIOHEHTBI 000pY/I0BaHUS UMEIOTCA B "TOTOBOM BHUE"; OOJBITHHCTBO
W3 HUX JOJDKHBI OBITh MOJTOTOBJICHBI COTJIACHO TPEOOBAHMSM U CHEIH(PUKAIIUASIM
3aKa3ynka. B HEKOTOphIX ciydasx TpeOyeTcsi Y4MTHIBaTh CIeLHaIbHbIC
MPOEKTHBIE M KOHCTPYKTOPCKHUE OCOOCHHOCTH [UISl 3aIMTHl OT arpecCHUBHBIX
CBOMCTB HEKOTOPHIX M3 0OpadaTkiBaeMbix xumudeckux Bemects (HF, F,, CIF; u
¢dropunsl ypana). HakoHen, cieayeT OTMETHUTh, YTO BO BCEX MpoIeccax
KOHBEPCHH ypaHa KOMIIOHEHTBI 00OpYIOBaHMs, KOTOPbIE OTIEIBHO CIEUATbHO
HE TpeqHA3HAYCHBI WM TOATOTOBJICHBI JJisi KOHBEPCHU ypaHa, MOTYT OBITh
OOBEAMHEHBl B CHUCTEMbI, KOTOpbIE CIEHUAIbHO IMpeIHAa3HAYEHBl  WJIU
MOATOTOBJIEHBI JUIsl HCTIOJb30BaHUs B LIEISIX KOHBEPCUH ypaHa.
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7.1.

7.2.

7.3.

7.4.

7.5.

7.6.

CnenuajbHO TMpeIHA3HAYEHHbIe WJIHM MOATOTOBJIEHHbIE CHCTEMbI ISl
KOHBEPCUU KOHIIEHTPATOB YpaHoBoii pyasl B UO3

I[TOACHUTEJIbBHOE 3AMEYAHUE

KonBepcust koHLEHTpatoB ypaHoBOH pyabl B UO3; MOXKET OCYIIECTBIATHCS
CHauyaja MOCPEACTBOM pPAacTBOPEHHS pPyAbl B a30THOM KHUCJIOTE U SKCTPAKIUU
OUMIIIEHHOI'0 FeKcarujpara ypaHuJIAUHUTPATa C IIOMOIIbIO TAKOTO PACTBOPUTEI,
Kak TpuOyTua docdar. 3aTeM rexkcaruapar ypaHWIHHUTpATa mpeodpasyercs B
UO; nmubo mocpeAcTBOM KOHLEHTpAIlMM M JIEHUTpAlMd, JHOO IOCPEACTBOM
HEUTpaIu3aluu ra3000pa3HbIM aMMHUAKOM I MOJyYeHHs AMypaHaTa aMMOHHUS C
nociuenyoomei puiabTpanye, CymKkoi 1 KalbIHHUPOBAHUEM.

CnenuajbHO TMpeIHA3HAYEHHbIE WJIHM MOATOTOBJIEHHbIE CHCTEMbI ISl
kouBepcuun UO;3 B UFg

I[TOACHUTEJIbBHOE 3AMEYAHUE

KonBepcuss UO; B UFs MoOXeT oOCYIIECTBIATHCS  HEMOCPEIACTBEHHO
¢dbropupoBanuem. [ mporecca TpeOyeTcss HICTOYHUK ra3000pa3Horo (Gropa muiu
TPEeX(TOPHUCTOTO XJIOpa.

CnenuajbHO TMpeIHA3HAYEHHbIE WJIHM MOATOTOBJIEHHbIE CHCTEMbI ISl
kouBepcuu UO; B UO;

[NOACHUTEJIbBHOE 3AMEUYAHUE

Kounepcust UO3; B UO; MOXKET OCYIIECTBISITHCS MOCPEICTBOM BOCCTAHOBJICHUS
UQOj3 raz000pa3HbIM KPEKHHT-aMMHAKOM HJIH BOJIOPOJIOM.

CneuuajbHO TpeAHA3HAYEHHbIE WJIM TOATOTOBJIEHHbIE CHCTEMbI ISl
konBepcuu UO; B UF,

I[TOACHUTEJIbBHOE 3AMEYAHUE

Konsepcuss UO, B UF4 MmoxeTr ocymiecTBisiThesa nocpeactBoM peakuuu UO; ¢
razoo0pasusiM GropuctsiM BogopoaoM (HF) npu remmneparype 300-500°C.

CnenuajbHO TpeIHA3HAYEHHbIE WJIH MOATOTOBJIEHHbIE CHCTEMbI ISl
kouBepcuu UF4 B UF¢

[NOACHUTEJIbBHOE 3AMEUYAHUE

Konsepcust UF4 B UF ocymiecTBisieTcss HOCpEACTBOM 3K30TEPMUUECKON peakuu
¢ ¢ropom B peaktopHoil OamuHe. UF¢ KOHOEHCHpYyeTCS M3 TOPSYHMX JIETYy4HUX
ra3oB IIOCPEJICTBOM IIPOIYCKaHUs IIOTOKAa TIa3a Yepe3 XOJIOAHYIO JIOBYIIKY,
oxnaxaeHHyo 1m0 -10°C. lns mporecca TpeOyeTcss MCTOYHHMK Ta3000pa3HOTO

¢Topa.
CnenuajbHO TMpeIHA3HAYEHHbIE WJIHM MOATOTOBJIEHHbIE CHCTEMBbI ISl
kouBepcun UF4 B MeTassimyecknii ypan

[NOACHUTEJIbBHOE 3AMEUYAHUE

Konepcust UF4 B MeTaulMuecKuil ypaH OCYILIECTBIISETCS IOCPEICTBOM €r0
BOCCTAHOBJICHUSI MarHUeM (KPYIHbBIC MAPTHUU) WU KalbIlieM (Majble TapTHH).
Peakiust ocyiecTBisieTcss NMpU TeMIlepaTypax BbIIIE TOYKH IUIABJICHUS ypaHa

(1130°C).
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7.7.

7.8.

CnenuajbHO TMpeIHA3HAYEHHbIe WJIHM MOATOTOBJIEHHbIE CHCTEMbI ISl
kouBepcuun UFg B UO,

[NOACHUTEJIbBHOE 3AMEUYAHUE

Konsepcust UFg B UO, MOXET OCYIIECTBIATHCS IOCPEACTBOM OJHOTO U3 TPEX
npoueccoB. B mepBom mnponecce UFg BoccTaHaBamBaeTcss U TUAPOJIU3YETCS B
UO; c wucnosnb3oBaHueM Bojxopoja u mapa. Bo Bropom mnpouecce UFs
TUAPOJIM3YETCSI PACTBOPEHHEM B BOJE, [UISl OCAXKICHHSA [IWypaHaTa aMMOHMS
noOaBnsieTcs aMMHUaK, a JuypaHaT BoccraHaBnuBaerca B UO, Bogopoaom mnpu
temmnepatype 820°C. Ilpu TpetbeMm mpomecce razoodpasusie UFg, CO, u NHj
CMELIMBAIOTCA B BOJE, OCAX/Jas ypaHWIKapOOHAT aMMOHHUsS. Y paHHIKapOOHAT
aMMOHHMSI CMEIIMBAETCA € MapoM U BogopoaoM npu Temmeparype 500-600°C mis
npoussoacTBa UO;.

Konsepcust UFg B UO; 9acTo ocymiecTBIIsI€TCS Ha IEPBOM CTYIIEHH YCTAaHOBKH I10
U3TOTOBJICHUIO TOIUIMBA.

CrnenuajJibHO TNpeIHA3HAYEHHbIE MJIM MOATOTOBJIEHHbIE CHCTEMbI ISl
kouBepcuu UFq B UF4

I[TOACHUTEJIbBHOE 3AMEYAHUE

Konsepcuss UFs B UF4 ocymiecTBiasieTcss MNOCPEACTBOM  BOCCTAHOBJICHUS
BOJIOPOJOM.
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