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[OononHntenbHbIn NpoTokon K CornaweHunto ot
30 auBapsa 1973 roga mexagy Mapokko un
AreHTCTBOM O NMPUMEHEHUN rapaHTUN B CBA3MN C
[loroBopom O HepacnpocTpaHeHnn A4epHoOro
OpYyXus

1. Tekcr HdononHurensHoro nporokosa k Cornamenuto ot 30 sHBaps 1973 roma Mexny
npaBuTenbCcTBOM KoponeBctBa Mapokko M MexIyHapOJHBIM areHTCTBOM IO aTOMHOM
SHEPruy O NPUMEHEHUU TapaHTHH B CBA3M € JlOrOBOPOM O HEPACIPOCTPAaHCHHUH SAEPHOIO
OpyXkHs' BOCIPOM3BOAUTCS B HACTOAIIEM TOKYMEHTE U HH(OPMAIMH BceX dieHoB. CoBer
YHOpaBIAOMUX 0A00pua HacTtosAumil JlonomHutenbHblii nporokon 16 utonst 2004 rona. OH
Obu1 oamucan 22 centsops 2004 rona B Bene, ABcTpus.

2. B coorBerctBun co cratbed 17 JIOMOMHUTENBHOIO MPOTOKOJA OH BCTYNHJI B CHIY
21 anpenst 2011 roma, B neHb, kKorga ATeHTCTBO mnoiydwio ot KoposneBctBa Mapokko
NMCbMEHHOE YBEJIOMIIEHHE O TOM, UYTO 3aKOHOAATENbHbIE M KOHCTUTYLMOHHBIE TpeOOBaHUS
Mapokko, HeoOX0JUMBIE I BCTYIUIEHUS B CHILY, BBIITOJIHEHBI.

! Bocnipomssenero B goxymente INFCIRC/228.



INFCIRC/228/Add.1
IIpunoxenue

[JononHntenbHbIn NpoToKon K CornaweHunto ot
30 aHBapa 1973 roga mexay npaBUTENLCTBOM
KoponesctBa Mapokko 1 MexayHapoaHbIM
areHTCTBOM MO aTOMHOW 3HEPTUMN O NPUMEHEHNN
rapaHTMn B CBA3M C [JoroBopom O
HepacnpoCTpaHEHUN SOEPHOr0 OPYXUs

[TPUHUMAS BO BHHUMAHMUME, uro KoponesctBo Mapokko (B JaibHeIeM
umenyemoe "Mapokko') u MexyHapoJHOE areHTCTBO IO aTOMHOW SHEpruu (B AajbHEHIIEM
uMeHyemoe "AreHTcTBO") SBISIOTCA y4yacTHHKaMM CorniaiieHus O NMPUMEHEHUHM TapaHTHH B
cBsi3u ¢ J[oroBOopoM O HEpacCHpOCTPAaHEHHUU SIIEPHOTO OpPYXKHs (B JajbHEHUIIEM HWMEHYEMOTO
"CornaimeHuem o rapaHTusx'), KoTopoe BcTynuiio B cuity 18 despans 1975 rona;

YUUTBIBAS >xenaHue MEXAyHApOAHOIO COOOIIECTBA emie Oosee YKpEenuTb PEXUM
AJIEPHOTO HEPACIIPOCTPAHEHUSI ITyTEM IMOBBIIIEHUS JEHCTBEHHOCTU U 3(PPEKTUBHOCTU CUCTEMBI
rapaHTuil ATeHTCTBA;

HAIIOMHMHASI, 4ro AreHTCTBO NpH OCYLIECTBICHWH TapaHTHH JOJDKHO YYMTBIBATh
HEOOXOIUMOCTh: M30€rath CO3JaHHs NPENSTCTBUI SKOHOMHUYECKOMY U TEXHOJIOTMYECKOMY
Pa3BUTHIO MapoOKKO WJIM MEXIyHapOIHOMY COTPYIHMYECTBY B OOJIACTM MMPHOM sIepHOI
NEATENbHOCTH;  COOJIIOAATh JICHCTBYIOIIME TIOJIOKEHUSI B O00JAacTH OXpaHbl 3/10pPOBBS,
0e30MmacHOCTH, GU3NIECKON 3alTUTHI, a TAKXKE IPYTHe JSHCTBYIOMKE TpeOOBaHUsT O€301IaCHOCTH
Y [IpaBa OTAEJIBHBIX JIML; W IPUHUMATH BCE MEPBI 10 3aLIUTE KOMMEPUYECKHUX, TEXHOJIOIMUECKUX
U TIPOMBIIUIEHHBIX CEKPETOB, a TaKKe JPyrod KOHQHICHUUAIbHOM HH(pOpMalLuy, KOTOpas
CTaHOBUTCS €EMY U3BECTHOU;

[NTPUHUMAA BO BHUMAHUE, u4ro wyactota mNpoBEAEHUS] U HWHTEHCHUBHOCTD
MEPONPUATHH, YKa3aHHBIX B HacTosmeM [IpoTokose, OyayT moaaepKuBaThCsi HA MUHUMAJIBHOM
YpPOBHE, COOTBETCTBYIOIIEM II€JH IMOBBIIMICHUS JEHCTBEHHOCTH W 3(PPEKTUBHOCTU TrapaHTHI
ATeHTCTBa;

HACTOSAIINM Mapokko u ATeHTCTBO COMTACHIIMCH O HUYKECIIEAYIOIIEM:



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

Cratbs 1

ITonoxenust CornaieHuss 0 rapaHTHSIX NPUMEHSIOTCA K HactosiieMy [IpoTokomy B Tol mepe, B
KaKOH OHH COOTBETCTBYIOT MOJIOKEHUSIM Hactosmiero lIpotokona u coBMecTMBI ¢ HUMH. B cimydae
HPOTHBOpEUNs MEXIy MonokeHusiMA CoOINalieHus] O TapaHTHAX M IOJIOKEHMAMH HACTOSIIEro
IIpoTokona mpuMeHstoTCs MOJ0KeHHsI HacTosAwiero [IpoTokona.

HPEJOCTABJIEHUE HH®OPMAIIUU

Cratbs 2

a. MapOKKO nIpeaoCTaBIACT AFCHTCTBy 3asBJICHUEC, COACPIKAILICC:

i)

iii)

vi)

oOmree onvcaHne W HH(OOPMALINIO, YKA3bIBAIOIIYI0 MECTO MPOBEINCHUS OTHOCSIITUXCS K
SICPHOMY  TOIUIMBHOMY  IIMKJIY  HAYYHO-HCCIEMOBATEIBCKHMX W OMBITHO-
KOHCTPYKTOPCKUX palOoT, HE CBS3aHHBIX C SIACPHBIM MaTEpUalIOM, OCYILIECTBISEMBIX
rae-mi0o, KOTOphle (HHAHCHPYIOTCS, IIONYYMINM KOHKPETHOE pa3pelieHre WiIn
KOHTPOJHUPYIOTCS WJIH OCYIIIECTBIIIIOTCS OT IMEHH MapoKKo;

OTIpEJIeTICHHY0 ATEHTCTBOM Ha OCHOBE OXKHMIA€MOTO TOBBIIICHUS JIEHCTBEHHOCTH HITH
3¢ (GEKTUBHOCTH U COTVIACOBAHHYIO ¢ Mapokko MH(OPMALIMIO O Kacaroleics rapaHTuil
SKCIUTYaTallMOHHOM NIEATENbHOCTH Ha YCTAaHOBKAX M B MECTaX  HAXOXJICHHUS BHE
YCTaHOBOK, T7Ie OOBIYHO UCTIONB3YETCS SACPHBIA MaTepHal;

o01ee onrcaHue KaxJ10ro 3JaH1s Ha KaXXI0H TUIOIIA/IKe, BKIIIOYast €ro MCIIOIb30BaHME,
1, €CJIA 3TOTO HEJOCTATOYHO, - OMUCAHUE €T0 COAEPIKUMOr0. ITO OIMUCAHUE BKITFOYAET
KapTy TaKoM IUIOIIAJIKH;

ompcaHue MaciitTada onepaunﬁ 1 KaXI0Iro MECTa HaXO0XIACHHUA, HMCIOLICTO
OTHOIICHHE K ACATCIbHOCTH, YK%aHHOﬁ B [IPUJIOKCHUU Ix HACTOALIEMY HpOTOKOJ'Iy;

MH(POpPMAaIHIO, YKa3bIBAIOIIYI0O MECTO HaXOXKAEHHMS, HKCIUTYyaTallHOHHOE COCTOSHHUE H
OLICHOYHbIE TO/OBBIC IPOM3BOJICTBEHHBIC MOIIHOCTH YPAHOBBIX pYIHHUKOB H
000raTUTENbHBIX ~ YCTAHOBOK M  TOPHEBBIX  OOOTaTUTENBHBIX  yCTAHOBOK M
CYIIECCTBYIOIINN TOMOBOH 00BEM MPOM3BOJACTBA TAKUX PYJHHKOB U O0OOTaTHUTEIBHBIX
yCTaHOBOK A1 Mapokko B 1eigoM. Mapokko MpeocTaBiseT Mo 3amnpocy AreHTCTBa
JaHHBIE O CYILECTBYIOIIEM IOZ0BOM O0OBEME IPOM3BOACTBA OTAEIBHOIO PyJHUKA HIH
oOoratuTenbHON ycTaHOBKH. lIpenocraBnenue 3ol nHGoOpManuu He TpeOyeT BEeIACHUs
NOAPOOHOTO yyeTa SiIEPHOr0 MaTepHana;

HHGOPMAIIHIO OTHOCUTEIHHO UCXOIHOTO MaTepHalia, KOTOPBIN €Ile He TOCTUT COCTaBa 1
YUCTOTHI, KOTOPHIC JENAIOT €ro MPHUTOJHBIM ISl W3TOTOBJICHHS TOIUIMBA FUTU
W30TOITHOTO 00OTaIIEHHs, BKITIOYAIOIIYIO:

a) KOJIM4YECTBA, XUMHYCCKUN COCTaB, MHCIIOJIb30BAaHUC WKW MpCAnoIaracMoe
HCIIOJIb30BAHUC TAaKOIro Marepuajia, HE3aBUCUMO OT Cro sACpHOTrO WIN
HEAACPHOI'0 MCIIOJIB30BaHUA, IJIA KAXKIOIO MCCTa HAXOXIACHUA B MapOKKO, B
KOTOpOM TaKoM Matepual IMPUCYTCTBYET B KOJMYCCTBAX, MPEBBIMIAOMINX
ACCATH MCTPUUCCKHUX TOHH ypaHa W/WAIH ABaAllaTb METPUICCKUX TOHH TOpHS, a



vii)

b)

JUIL IPYTUX MECT HaXOXKJICHHUS C KOJUYECTBAMM 00Jiee OIHOW METPUYECKON
TOHHBI - OOIee KOJWYECTBO is Mapokko B IeloM, eciau 3T0 oOriee
KOJIMYCCTBO TIPEBHIMIAET JCCATh METPHUYSCKMX TOHH YpaHa WU IBaAIATh
METPUYECKUX TOHH Topus. [IpenocrasieHnue 3Toil mHGOpPMALUK HE TpeOyeT
BeJICHUsSI OJPOOHOTO yUeTa sIIEPHOTO MaTepHraa;

KOJIMYECTBa, XUMUYECKUH COCTaB M IMYHKT Ha3HAUEHUs KaxJOW 3KCIOPTHOU
MOCTaBKU U3 MapoKKO Takoro MaTepualia JJisi KOHKPETHBIX HESICPHBIX Iieeil B
KOJIMYECTBaX, MPEBHIMIAIOIINX:

1) JIECSITh METPUUYECKUX TOHH YpaHa, WIM JJIs I0CJIEI0BATENBHBIX
SKCIOPTHBIX IIOCTABOK ypaHa U3 MapoKKO B OIHO U TO XK€
roCyIapCTBO, KaXaas U3 KOTOPBIX MEHEE HECATH METPUYECKUX TOHH,
HO CyMMa KOTOpPBIX MPEBBIIACT JAECATh METPUYECKUX TOHH B TCUCHHE
roja;

2) JIBaJIIaTh METPUYECKUX TOHH TOPHS, WIM JUIsl TOCIEI0BaTEIbHBIX
SKCIIOPTHBIX TIOCTABOK TOpHs U3 MapoKko B OIHO M TO K€
roCyapcTBO, KaXKAasd U3 KOTOPBIX MEHEE ABAIATH METPUUECKUX TOHH,
HO CyMMa KOTOPBIX IIPEBBIIAET JABAAIIATh METPUYECKUX TOHH B
TEUEHHUE I'0J1a;

KOJIMYECTBA, XUMHYCCKHUI COCTaB, MCCTO HaXOXIACHHA B HACTOALICC BpPEMI U
HCIIOJIb30BaHUC WJIM MNPEAINoJaracMoc HCIOJIb30BaHUC KaH(IlOﬁ I/IMHOpTHOﬁ
IIOCTaBKH B MapOKKO TaKOro Marepuajia sl KOHKPETHBIX HECAACPHBIX LeNIei B
KOJIMYCCTBAX, MPCBBIIIAOIINX!

1) JIeCSITh METPUUYECKUX TOHH YpaHa, WIM JJIs I0CJIEI0BATENBHBIX
UMIIOPTHBIX MOCTaBOK ypaHa B MapoKko, KakJaas M3 KOTOPBIX MEHee
JECATH METPUYECKUX TOHH, HO CyMMa KOTODBIX IIPEBBIIIAET HECATH
METPUYECKHUX TOHH B TCUCHHE TO/1A;

2) IBAIATh METPUUYECKUX TOHH TOPHS, WM IS IIOCIIeIOBAaTEIHHBIX
MMITOPTHBIX ITOCTaBOK TOPHsSI B MapoKKo, KakJas u3 KOTOPBIX MEHee
JIBAJIIIATH METPUYECKMX TOHH, HO CyMMa KOTOPBIX IIPEBHIIIACT
JIBA/IIIATh METPUIECKUX TOHH B TEUYEHHE TO/1a;

Opd TOM TIOHMMAaHHMM, 4YTO IIpeJCTaBlicHHMe WH(POpMAIMd O TaKoM MaTepuae,
MpeIHa3HAuYCHHOM ISl HESIIEPHOTO HCIONB30BaHMA, MOCIE TOTO KaK OH JOCTUTHET
OKOHYATEHHOW (POPMBI CBOETO HESIEPHOTO MCIOIh30BaHMS, HE TpeOyeTcs;

a)

b)

UHQOPMAIMIO OTHOCUTEIBHO KOJWYECTB, BUJIOB HCIOJB30BAaHUS U MECT
HAXOXJICHWS SIIEPHOTO MaTepuana, OCBOOOXIEHHOTO OT TapaHTHH B
COOTBETCTBHUH cO cTaThel 36 CoranieHus 0 rapaHTHsX;

MH(OPMALMIO OTHOCUTEJIFHO KOJMMYECTB (KOTOpask MOXKET HMeTb (opmy
OLICHOK) M BHJIOB HCIIOJBb30BAHUS B K)KIOM MECTE HAXOXIECHUS SIEPHOIO
MarepHuana, OCBOOOMKICHHOTO OT TapaHTHH B COOTBETCTBHH CO CTaTheil 35 b)
CornameHust 0 rapaHTHsX, HO ellle He HaXOASIIErocsi B OKOHYATeNbHOH (opme
IUISL HESAGPHOT'O MCHOMIB30BaHMs, B KOJIMYECTBAX, IPEBBIIAIOIINX YKa3aHHbIC B
cratbe 36 CormnamnieHust o Tapantusix. llpenocraBienue 3Toi UHGOpPMAIK HE
TpeOyeT BeleHus MOAPOOHOT0 yueTa AepHOro MaTepuaa;



viii)

UHGOPMAIIMIO OTHOCUTEIILHO MECTa HAXOXKJICHUS WU JaTbHEHIIeH 00paOOTKH OTXOI0B
CpeIHEr0o WM  BBICOKOTO ypPOBHS  aKTUBHOCTH, COAEPXKAIIMX  IUTyTOHHI,
BBICOKOOOOTAIIEHHBIN ypaH WM ypaH-233, B OTHONICHWH KOTOPHIX IPHMCHEHHE
rapaHTUil ObLJIO MPEKPAIICHO B COOTBETCTBUM O cTaThel 11 CormnaiieHus 0 rapaHTHsX.
Jis mienu IaHHOTO IyHKTa "JanbHeWIias oOpaboTka" He BKIFOYACT IEPEYyNaKOBKY
OTXO/IOB WJIM WX JajbHellllee KOHIWIMOHUPOBAaHWE, HE IPeayCMaTpUBAIOIIee
pasmeneHus JIeMEHTOB, ISl XpaHEHUS W 3aXOPOHEHHS;

CIICAYIONIYF0 WH(QOPMAIMI0O OTHOCHTENBFHO COTJIACOBAHHOTO  O0OpYJIOBaHHA U
HESJIEPHOTO MaTepuaia, IEPEUUCIICHHbIX B TpuioxkeHuu I1:

a) N0 KaKIOM SKCIOPTHOW NOCTaBKe K3 MapoKKo Takoro oOopyaoBaHHS W
MarepHana: UAeHTU(UKAIMSA, KOJIMYECTBO, MECTO MPEAINOIaraeMoro
UCTIONIF30BaHMUs B TOCyJapCTBe-TIONyyaTeNne M J1aTa WIM B COOTBETCTBYIOIIUX
CiTy4asx o)KujaemMast aata SKCIIOPTHOM MOCTaBKH;

b) [0 KOHKPETHOMY 3ampocy ATrEHTCTBa, HOATBEPXKIAECHHE MapoKko Kak
UMITOPTUPYIOIIUM TOCYAAPCTBOM HH(OPMAIIMH OTHOCHTEIIBHO SKCIIOPTa TAKOTO
000pyIOBaHUS ¥ MaTepuaia B MapoKKo, IPefI0CTaBIeHHOH ATEHTCTBY IPyTHM
rOCyZIapCTBOM;

o0Imye TaHel Ha TPEACTOSIIMKI IECATWISTHHH TepHuoJ], WMEIOIIUE OTHOIICHHE K
Pa3BUTHIO SIIEPHOTO TOIUIMBHOIO IIMKJIA (BKJIIOYas IUIAHUPYEMBbIE OTHOCSIIHECS K
SIEpHOMY TOIUTMBHOMY LIMKJTY HAyYHO-HCCIIEIOBATENLCKIE U OTIBITHO-KOHCTPYKTOPCKHE
paboThl), KOra OHU YTBEPKIACHBI COOTBETCTBYIOIIMMH KOMIIETCHTHBIMH OpraHaMH B
Mapokko.

Mapokko mpujgaraeT BCE pasyMHBIE YCWIHS, C TE€M YTOOBI TPENOCTaBUTH ATEHTCTBY
CJICAYIONIYE0 HH(POPMAIIHIO:

i)

obiiee omnucanie U UHOOPMAIIHIO, YKa3bIBAIOIIYI0 MECTO TIPOBENICHUSI OTHOCSIIUXCS K
SIEPHOMY  TOIUIMBHOMY LMKy  Hay4YHO-HCCIIEIOBATENILCKMX M OMBITHO-
KOHCTPYKTOPCKHX PadO0T, HE CBA3aHHBIX C SIEPHBIM MAaTE€PUaJIOM, KOTOPbIE KOHKPETHO
OTHOCSITCS K O0OTaIleHHI0, TIepepadoTKe SASPHOTO TOIUTMBA MITH K 00paboTKe OTXO0B
CpEIHEro WJIM  BBICOKOTO  ypPOBHSA  aKTHUBHOCTH, COAEp)KAIlMX  ILUTyTOHHH,
BBICOKOOOOTAIIIEHHBIN ypaH WIH ypaH-233, oCyIIeCTBIIEMbIX IAe-ITn00 B Mapokko, HO
KOTOpble HE (PUHAHCHPYIOTCS, HE MOIyYWJIM KOHKPETHOIO pa3pellieHUs WIn He
KOHTPOJIUPYIOTCS MapoKKO MM HE OCYILECTBISIOTCS OT UMEeHH Mapokko. s menu
JaHHOTO MyHKTa "00paboTka" 0TXOMOB CPEIHETO MM BEICOKOTO YPOBHSI aKTHBHOCTH HE
BKJIIOYAET  IIEPEYNAaKOBKY  OTXOJOB  WIM  UX  KOHOWLHOHUPOBAaHHE,  HE
MpeaycMaTpUBAIOLIEee Pa3IeNIeHUs SJIEMEHTOB, IS XpaHEHHS HITH 3aXOPOHEHHS;

oOmiee oOmucaHWe JAEATSNBHOCTM W CBEACHWs O IIMIe WM OpraHu3allvy,
OCYIIECTBISIIOIIMX TaKyk JEATEIIbHOCTh B ONPEHCNICHHBIX ATEHTCTBOM MECTax
HAXOXKJICHUS 3a TpelesilaMH IUIOMIAIKH, KOTOpPbIC, M0 MHEHUIO ATEHTCTBA, MOTJIA ObI
(hyHKIIMOHAITEHO OBITH CBSI3aHBI C ACATENHLHOCTHIO Ha ATOM miomaake. [IpemocraBnenne
Takod WH(OPMAIH SBISIETCS TPEAMETOM KOHKpeTHOro 3ampoca AreHTcrBa. OmHa
MIPEIOCTABIIACTCS B KOHCYJIBTAIIUN ¢ ATEHTCTBOM U CBOCBPEMEHHO.

[lo 3ampocy AreHTcTBa MapOKKO JaeT yYTOYHEHHUS WIH Pa3zbsCHEHHs 000N WHGOpMAIH,
MIPEIOCTABICHHON B COOTBETCTBUU C HACTOSIIEHN CTaThel, B TOM CTENEHHU, B KOTOPOH OHA UMEET
OTHOLIEHUE K LIETU FapaHTUH.



Cratpsa 3

Mapokko npeaocrapisieT AreHTCTBY B TedeHue 180 mHel mociie BCTYIIEHUS B CHITY HAaCTOSIIIEro
[porokona uHpOPMAIINIO, O KOTOPOI TOBOPUTCS B CTaThe 2.4 1), iii), iv), V), vi) a), Vii) ¥ X) 1 B
cratbe 2.b i).

MapoKko TpeZoCTaBIsIeT ATEHTCTBY 0 15 Mas KaXmoro roma oOHOBJICHHYIO WH(POPMAIIHIO, O
KOTOpPOM TOBOPUTCS B IIYHKTE a. BHIIE, 3a MEPUOJ, OXBATHIBAIOIIMN MPEAIICCTBYIONIHIA
KaneHmapHeld Ton. Ecnmm panee mpemocraBiieHHas WH(GOPMAILUS OCTalach 0e3 W3MEHEHHWH,
Mapokko yBeZOMIISIET 00 STOM.

Mapokko npenocTapiser AreHTCTBY A0 15 Mas Kaxmoro roja WH(GOpMaIMIO, ONPEISICHHYIO B
cTarbe 2.a.vi) b) u ¢), 3a mepro, OXBATHIBAIOIIHIA TIPEIICCTBYIONTNI KaJICHIAPHBIHN TO/.

MapoKKO €XKEeKBapTAIbHO TNPENOCTABISACT ATCHTCTBY HWH(OPMAIIHIO, ONPEICICHHYI) B
cTathbe 2.2.ix) a). OTa mH(OpMamuUs MPEAOCTABIACTCS B TEUCHHE IISCTHICCATH JHEH Mocie
OKOHYAHHUS KaXKIOTO KBapTaja.

Mapokko mpenoctabisieT ATeHTCTBY WH(POPMAIMIO, ONpeAeiIeHHYI0 B cTaThe 2.a.viii), 3a 180
JTHEH IO OCYIIECTBIICHUS JaTbHEHINEH 00paboTKy, 1 10 15 Mas Kakaoro roja HHGOpMaIuo 00
M3MEHECHUSIX MECT HaxOKICHHS 32 TIEpPHOJ], OXBATHIBAIOIINIA TPEIIIECTBYIOIINNA KaJeHIapHbBII

rona.

Mapokko U ATEHTCTBO JIOTOBapUBAIOTCS O BPEMEHH M 4YacTOTe MpeJocTaBlieHUs] HH(opmaImy,
OIIpe/ICJICHHON B CTaThe 2.a.ii).

Mapokko mpemocTaBisier ATEHTCTBY HH(OpMAITNIO, ONpPEACTICHHYI0 B CTaThe 2.a.iX) b), B
TEUEHHE IICCTUACCATU IHEH TOCIIE TOCTYIUICHHUS 3a1poca OT ATEHTCTRA.

JIOTIOJTHUTEJBHBIN TOCTYII

Cratpsa 4

HI/DKCCJ'IG,E[yIOH_Iee OPUMCHSCTCA B CBA3M C OCYHICCTBJIICHHCM JOIMNOJJHHUTCIBHOIO JOCTylla B

COOTBETCTBHH CO CTaThel 5 HaCTOAIICTO HpOTOKOJ’IaZ

a.

ATEHTCTBO HE CTaBHUT EIN MEXAaHUCTUYCCKHU UJIM CUCTEMATHYCCKHU IPOBEPATH I/IH(l)OpMaHI/IIO, 0
KOTOpOI‘/'I TOBOPUTCS B CTAThC 2, OJTHaKO ATEHTCTBO HMEET HAOCTYII K:

1) TFO00MYy MECTY HaxOXKACHHS, O KOTOPOM TOBOPHUTCS B CTaThe 5.a.1) WM ii), Ha
BBIOOPOYHON OCHOBE C IIEJIbI0 00ECTIeUeHNsI YBEPEHHOCTH B OTCYTCTBUHU HE3asBICHHBIX
SIGPHOTO MaTepHasa 1 AesITeIbHOCTH;

i) TFO0OMY MECTy HaxXOXKACHHsS, O KOTOPOM TOBOPHUTCS B CTaThe 5.b. WM c., B IEIsIX
pelIeHus BONPOCA, CBS3aHHOIO C MPaBWIBHOCTBIO M MOJHOTOM HMH(OpMamy,
MPENOCTaBICHHON B COOTBETCTBUM CO CTaThel 2 WM B LEISIX YCTpPaHEHUS
HECOOTBETCTBUSI, CBA3aHHOTO € 3TOM nH(opMarmeii;

iii) TF000MY MECTY HaXOXKJCHHS, O KOTOPOM TOBOPHTCS B CTaThe 5.a. iii) B TOH cTereHH, B
KOTOPO# 3TO HEOOXOOUMO ATEHTCTBY JUIS TOATBEPKICHHUS JUIs Leleld TapaHTHH
3asBJIeHNsT MapoKKO O cTaTyce yCTaHOBKM WIIM MECTa HaxXOXKICHHUS BHE YCTaHOBOK, T/E
paHee 0OBIYHO HCIIOIBb30BAIICS SIIEPHBII MaTepua, Kak CHATBIX C 9KCILTyaTallnH;



i) 32 WCKIIIOUYCHHWEM CJIyyaeB, YKa3aHHBIX B MYHKTE ii) HIKE, ATCHTCTBO HAlPaBIIseT
Mapokko npeaBapUTeabHOE YBEAOMIICHUE O JOCTYIIE IO KpalHeil Mepe 3a 24 yaca;

i) B OTHOIIEHWH JOCTyNa K JIIOOOMYy MeCTy Ha IUIOIIaJIKe, KOTOPHIM 3ampaiiiBaeTcs B
COYETaHHH C TIOCEHMICHUSMH JUIi TPOBEPKH HH(POPMAIUH O KOHCTPYKLMH WIH C
MHCHCKLUMSIMU ISl CTIELUANbHBIX LEJNCH MM OOBIYHBIMH HHCICKUUSIMH HA 3TOH
IUIOIIAZIKE, CPOK IPEIBAPUTEIBHOIO YBEAOMJIEHMS, €ClIM ATEHTCTBO oOpaimaercs ¢
3ampocoM 00 3TOM, COCTaBIIsieT, IO KpailHeH Mepe, [Ba Yaca, OJHAKO B
UCKITFOUMTENIBHBIX 00CTOSATEIbCTBAX, MOKET COCTABUTh MEHEE IBYX YacOB;

MIPEIBAPUTEIILHOE YBEIOMIICHHUE HAIMpPABISIETCS B IHUCBMEHHOM BHJIE M B HEM KOHKPETHO
YKa3bIBAIOTCS MPHYKMHBI JIOCTYIIA U JCATEIBHOCTh, KOTOpas JOJDKHA OBITh OCYIIECTBICHA BO
BpEMsI TAaKOTO JIOCTYTIa;

B CJTyyae BONpOCa UM HECOOTBETCTBHSI ATEHTCTBO MPEOCTaBIsIeT MapoKKO BO3MOXHOCTh AaTh
pPa3bsICHEHHE M CIIOCOOCTBOBATh PELICHHIO 3TOrO BONPOCA WIM YCTPAHEHHIO 3TOrO
HECOOTBETCTBUA. Takas BO3MOXKHOCTb OyIIeT NpPEAOCTAaBILATHCS 10 HAIPABIECHHUS 3ampoca o
JOCTYIE, €CIM TOJbKO ATEHTCTBO HE COYTET, YTO 3aJepKka B IPENOCTaBICHWM IOCTYIA,
BO3MOYKHO, HaHECEeT yIepO LenH, ¢ KOTOPOH 3alpammBaeTcsi 3TOT NOCTyN. B mobom ciaydae
ATEHTCTBO HE AeNaeT KaKUX-I100 BHIBOAOB B OTHOLLIEHUH BOIIPOCA MM HECOOTBETCTBUS JI0 TEX
nop, moka Mapokko He OyIeT mpeocTaBlIeHa Takass BO3MOKHOCTD;

ecnu ¢ MapokKo He JOCTUIHYTO MHOM JOTOBOPEHHOCTH, IOCTYII OCYLIECTBIISIETCS TOJNBKO B
TeueHHe OOBIYHOTO paboyero JHS;

Mapokko MMeeT MNpaBO Ha COMNPOBOXKICHUE HHCIEKTOPOB ATEHTCTBA BO BpeMs JAOCTyIa
MIPEICTABUTEIIMUA MapoKKO ITPH YCIIOBHH, YTO 3TO HE 3aJI€PKUBAET BHINOJIHEHUE HHCIIEKTOPAMU
cBOUX (DYHKIIMI MIIM HHBIM 00pa30M He MPENATCTBYET ITOMY.

Cratps 5
Mapokko npenocrapisier ATeHTCTBY JTOCTYII K:
1) TF000MY MECTY Ha TUTOIIAIKE;

i) TFO0OMY MECTYy HAXOXICHHUS, ONpeaeeHHOMY MapoKKO B COOTBETCTBHH  CO
cTarbet 2.a.v)-viii);

iil) Tr000H CHATOH € OSKCIUTyaTalldd yCTaHOBKE WJIM CHITOMY C OJKCIUTyaTallid MeECTY
HaXOXJICHHS BHE YCTAHOBOK, I'JIe paHee OOBIYHO HCIIONB30BAJICS SACPHBIA MaTepHal;

MFO00MY MECTY HAXOXKACHUsS, ONpPEJCICHHOMY MapoKKkO B COOTBETCTBUHM CO CTaThew 2.a.1),
cTaTheii 2.a.1v), cTatheid 2.a.ix)b) mnm cratbeit 2.b., MOMUMO TeX, O KOTOPBIX TOBOPHUTCS B
MYHKTE a.1) BBIIIE, MPHU YCIOBUH, YTO, €clii MapoKKO He UMEET BO3MOXKHOCTU TIPEIOCTABHTh
Takoi pgoctyn, MapoKKo mpwiiaraeT Bce pa3yMHBIC YCHWIHMS JUIi HE3aMeIUTEIBHOTO
yIOBJIETBOPEHUS TPeOOBaHUIH ATEHTCTBA C MOMOIIBIO HHBIX CPEJICTB;

M000MYy MECTy HaxOXKJIEHHs, ONpeAeIeHHOMY ATEHTCTBOM, IOMHUMO TEX MECT HaXOXKICHHUS, O
KOTOPBIX TOBOPHUTCA B IyHKTax a. U b. BhIlIe, B LEMIX OTOOpa Mpod OKpyKaromel cpensl B
KOHKPETHOM MECT€ HaxO)KIEHUS MPH YCIOBHH, YTO, €CIM MapOKKO HE MMEET BO3MOKHOCTHU
MpPEAOCTaBUTh TakoW JOCTynm, MapoKko TpHiaraeT BCE pa3yMHBIE yCWIUS IS
HE3aMEUTUTEIFHOTO  YIOBIETBOPEHHsT TpeOoBaHMH AreHTCTBA B MNPWICKAIIUX MECTax
HaXO/ICHUS WU C TIOMOILBIO MHBIX CPEICTB.



Cratpdg 6

HpI/I OCYHICCTBJICHHUU CTATbU 5 ATEHTCTBO MOYKET BEITIOJIHSITh CJICAYHOIIMEC BUABI ACATCIbHOCTHU!

B OTHOIICHUH JOCTyIIa B COOTBETCTBHH CO CTaThel 5.a.1) WM iii): BH3yalbHOE HAOIIOIICHE,
0TOOp MPOO OKPYKAIOIIEH Cpebl; HMCIOJIB30BAHUE YCTPOHCTB Uil OOHAPYKEHUSI U N3MEPECHUS
paguanuu; onevyaTblBAaHUE W NPHMEHEHHE APYTUX HICHTHOUIMPYIOUIMX U YKa3bIBAIOIINX Ha
BMELIATEIbCTBO YCTPOMCTB, ONPEACNEHHBIX B J{OMONMHUTENBHBIX MOJIOXKEHUSX; MPUMEHEHHUE
JIPYTHX OOBEKTUBHBIX MEp, TEXHHYECKas OCYIECTBUMOCTh KOTOPBIX ObLIa NOATBEPXKICHA U
UCTIONIF30BaHME KOTOPBIX ObIIO  coryacoBaHo CoBeTOM yHpaBisOUMX (B JajbHEHIIEM
umenyeMbIM "CoBeT") U mociie KOHCYJIbTAUM MeKay ATeHTCTBOM M MapoKko;

B OTHOIIEHHMH JOCTYIa B COOTBETCTBHU CO CTaThei 5.a.ii): BU3yaJbHOE HaOJIIOAEHHE; MOACYET
YUETHBIX €AWHHMI] SIEPHOTO MaTepuaja; HepaspylLlaloliue H3MepeHust U 0oTOop 1mpol;
UCTIONIb30BaHNE YCTPOICTB Ui OOHApY)KEHHsI M W3MEpeHHs paJuallii; U3y4eHHE YUYETHBIX
JOKYMEHTOB, KAaCaIOIIMXCsI KOJTMYECTBA, TPOUCXOXKACHHS M pa3MelleHHs1 MaTepuaia; oToop npoo
OKpY’KaloILle Cpeabl; MPUMEHEHHE OPYIHX OOBEKTHBHBIX MEp, TEXHHUYECKasl OCYILECTBUMOCTD
KOTOPBIX OblIa MOATBEP)KACHA U MCIIOIB30BaHUE KOTOPBIX ObLIO corsacoBaHo COBETOM M IHOCIE
KOHCYJIBTAIINI MeXITy ATEHTCTBOM 1 MapoKKo;

B OTHOIIICHUH JIOCTYIIa B COOTBETCTBHUHM CO CTaThEH 5.b.: BU3yanpHOE HAOIIOJCHHE; OTOOpP TPod
OKPY)KaIOIIeH CpeJibl; UCMONb30BAHUE YCTPOMCTB Uil OOHAPY)KEHUS U M3MEPCHUS PaJHallny;
U3YYCHHE KACAIOIMXCS TapaHTHH TPOM3BOJCTBEHHBIX W OTIPY30YHBIX YUETHBIX JOKYMEHTOB;
IPUMCHCHHUC JpPYyrux 00BEKTHUBHBIX MEp, TEXHUYCCKasA OCYIIECTBUMOCTb KOTOPBIX ObLIa
TIOJITBEPIK/ICHA ¥ MCIIOJIh30BaHUE KOTOPBIX OBLIO coryiacoBaHO COBETOM U MOCIE KOHCYJIbTAIUI
MEXIy ATEeHTCTBOM U MapoKKo;

B OTHOILIECHUM AOCTYIIa B COOTBETCTBHM CO CTaThel 5.c.. 0TOOp MpoO OKpyXaromieil cpeasl U B
Cllydae, €ClIM pe3yJbTaTbl HE IO3BOJIIOT PELINTh BONPOC WM YCTPAHUTh HECOOTBETCTBUE B
MECTe€ HaxOXJEHMs, OIpPEAEICeHHOM ATEHTCTBOM B COOTBETCTBUM CO  CTaThew S.c.,
UCIIOJb30BaHUE B 3TOM MECTE€ HAXOXKACHHS BU3YAIBHOTO HAOMIONCHHS, YCTPOHCTB IS
OOHapy>KeHUs] U M3MEPEHUs pajualuy U MPUMEHEHUE [0 COIVIACOBAHMIO MeXIy Mapokko u
ATEHTCTBOM JIpYTUX OOBEKTUBHBIX MEP.

Cratpst 7

[To npocsbe Mapokko ATeHTCTBO U MapoKKO JOTOBApHBAIOTCS B OTHOIICHHH PETYJIUPYEMOro
JOCTylla B paMKax Hacrosmero IIporokoma ¢ Uenbl0 TNPEJOTBPAIICHHS PACKPBITH
YyBCTBUTEJIBHOM C TOYKHM 3pEHHS SIEPHOTO PACIPOCTpPaHEHHs HH()OPMAIMU, BBIOIHEHUS
TpeOoBaHUH 0€30MaCHOCTH WM (PU3MYCCKOM 3alUThl WM C IEIbI0 OOCCHCUCHHUS 3alllUuTh
HaxofsIeiicss B 4acTHOM COOCTBEHHOCTH WM KOMMEPUYECKH YyBCTBUTEJIBHOM HH(MOpMAIWH.
Takue NOrOBOPEHHOCTH HE HPEMATCTBYIOT ATEHTCTBY OCYILECTBIISTH AEATENBHOCTb, KOTOpAs
SBJISICTCS. HEOOXOMUMOW Juis oOecriedeHusi yOemUTENIbHOW YBEPEHHOCTH B OTCYTCTBUH
HE3asBJIICHHBIX SIIEPHOTO MaTepHalla U JEATeIbHOCTH B COOTBETCTBYIOIIEM MECTEe HAXOXKACHHUS,
BKJIIOYAs pelleHHe JIF0O0ro BONPOCa, OTHOCSILETOCS K MPABUIIBHOCTH U MTOJHOTE HHPOPMALIIH, O
KOTOPOA TOBOPUTCS B CTaTbe 2, WM YCTPaHCHHWE HECOOTBETCTBHS, OTHOCAIIErOCS K OTOMH
uHpOpMAIHH.

Mapokko MOXET TpH MNPeAOoCTaBICHUH HH(POPMAlUH, O KOTOPOH TOBOPHUTCA B CTaThe 2,
uH(OPMUPOBaTh ATEHTCTBO O MECTaX Ha IUIOIIAJKE WIM B MECTe HaXOXKICHHS, HAa KOTOPBIX
MOKET IPUMEHSATHCS PETYIUPYEMBIi JOCTYIL.

Jlo BCTYIDICHUS B CHUTY JFOOBIX HEOOXOMUMBIX J{OMONHUTENBHBIX MOJIOKEHUH MapoKKo MOXET
HpI/I6eFHYTL K pEryjampoBaHHIO JOCTYyIIa B COOTBETCTBUU C MOJIOKCHUAMU ITYHKTA a. BBILIC.



Cratpsa 8

Huuto B Hactosiiem [IpoTokose He npensTcTByeT MapoKKo MpenocTaBisiTh ATEHTCTBY JOCTYM K
MECTaM HaxOXICHHA B JONOJHCEHHUE K TEM, O KOTOPBIX TOBOPUTCA B CTAaTbIX 5m 9, W TIPOCHUTH
ATEHTCTBO O IPOBEACHUM IESITECIBHOCTH IO MPOBEPKE B KOHKPETHOM MECTE HAXOXACHHUS. ATEHTCTBO
HE3aMeTUTENEHO MPHUJIaraeT BCE pa3syMHBbIC YCWIIHS YIS OCYIIECTBICHUS JCHCTBHII B COOTBETCTBUH C
TaKOH MPOCHOOH.

Cratbg 9

MapOKKO npeaoCTaBIACT AFeHTCTBy JOOCTYII K MECTaM HaXOXACHUsA, OITPCACTICHHBIM AreHTCTBOM
JUTsE 0TOOpa MPo0 OKPYIKAFOIIEH Cpe/ibl Ha OOIIUPHON TEPPUTOPUH, ITPU YCIOBUH, YTO ecin MapoKKo He
MMeEeT BO3MOXKHOCTH TPEAOCTABUTh TaKOH JOCTYI, TO MapoKKo IMpuiiaraeT Bce pa3yMHbIE yCHIIHS IS
YIOOBJICTBOPCHUA Tpe60BaHI/II71 ArenrcTBa B AIBTCPHATUBHBIX MECTaX HAXOXICHHA. AreHTCcTBO HE
3alpaliMBaeT TaKOH JOCTyHn 1O TeX TMop, TMoKa OTOOp Mpo0 OKpyKarolield cpensl Ha OOIIMpPHON
TEPPUTOPHU ¥ TPOILEAYPHBIE MEPHI U ero MPOBEICHUS HE yTBepikIeHb COBETOM M HE MPOBEICHBI
KOHCYJIbTAIlUU MEXTy ATEHTCTBOM U MapOoKKo.

Cratps 10
ArentctBo uadopmupyer Mapokko o:

a. JACATCIIBHOCTH, OCYHICCTBHGHHOP'I B paMKaxX HACTOALICTO HpOTOKOJ'Ia, BKJIIO4asa ACATCIIBHOCTH B
OTHOILIEHUH JIFOOBIX BOITPOCOB WJIN HeCOOTBeTCTBI/II\/'I, KOTOPBIC AreHTCTBO JOBCJIO OO0 CBCIACHHA
MapOKKO, B IOpeaciax MECTUACCATU I[HCﬁ IOCJIC OCYHICCTBJICHUA ATEeHTCTBOM 3TOH
JACATCIIBHOCTH,

b. pe3ynbTarax JesSTeNbHOCTH B OTHOIICHWH JIOOBIX BOMPOCOB WM HECOOTBETCTBUH, KOTOPHIE
ATEHTCTBO JIOBEIIO JIO0 CBEIeHHS MapoKKo, TI0 BO3MOXKHOCTH CKOpee, HO B JIFOOOM ciiydae B
TeUeHHe TPHUIIATH JHEH 1MocTe oTydeHIS ATEHTCTBOM 3THX PE3YJIbTaTOB;

C. BbIBOJAX, KOTOPBIC OHO CACIAJIO B PE3YJbTATC CBOCH JICITEILHOCTH B COOTBETCTBHU C
HACTOAIIUM HpOTOKOHOM. Takue BBIBOJBI IIPECAOCTABIIAKOTCA CIKECTOAHO.

HABHAYEHUE UHCIIEKTOPOB ATEHTCTBA
Cratpsa 11

a. 1) I'enepanmpHBI qUpEKTOp yBemomisieT Mapokko o0 yrBepxkaeHnn CoBeToM Jr000TO
JIOJDKHOCTHOTO JIMIIa ATEHTCTBa B Ka4eCTBE MHCIEKTOpa 1o rapaHtusaM. Ecin Mapokko
HEe M3BelIaeT [ eHepaIbHOro JMPEKTOpa O CBOEM OTKJIIOHEHHH TAaKOTO JIOJDKHOCTHOTO
JHIA KaK HMHCIEKTOpa Jyisi MapoKKO B TEUEHHE TPEX MECAIEB IMOCNEe MONyYCHHs
yBemomiieHusT 00 yTBepkaeHuH COBETOM, WHCIEKTOP, O KOTOPOM TaKUM 00pazoM
yBeoMiieHa MapoKKO, CUMTAeTCsl Ha3HAYCHHBIM B MapoKKo.

i) I'eHepabHBINA TUPEKTOpP, JCHCTBYS B OTBET Ha MPOCh0y MapoKKo MM 10 COOCTBEHHOM
WHUIMATHBE, HE3aMEINTEIbHO HHPOopMHUpyeT Mapokko 00 OT3bIBE Ha3HaYCHHS
JF0OO0T0 JTOJHKHOCTHOT'O JIMIIA B KAYeCTBE MHCIICKTOPA [Tt MapoKKo.

b. YBenoMieHre, 0 KOTOPOM TOBOPUTCSI B IYHKTE a. BBINIC, CUMTACTCS TOTYYCHHBIM MapoKKO
yepe3 ceMb JHEHM TMocie AaThl HampaBieHHUs ATEHTCTBOM TAaKOrO YBEIOMIICHHS MapoKko
3aKa3HOU KOPPECIOHICHIINEH.



BU3bI
Cratps 12

Mapokko B TedeHHE OJHOTO Mecslla IOcie IOJIyYeHUs 3ampoca 00 3TOM, HPeNOCTaBIISET
YKa3aHHOMY B TaKOM 3alpoce Ha3HAYEHHOMY HHCIIEKTOPY COOTBETCTBYIOIIYIO MHOI'OKPATHYIO
BBE3IHYIO/BBIC3IHYIO0 W/WIM TPAH3UTHYIO BH3bL, KOTOpBIE TpeOYIOTCs Ui oOeclieueHus] MHCHEKTOpY
BO3MOYKHOCTH Bb€3/la U NMPeObIBaHMS Ha TePPUTOpPUN MapoKKo B LIEIAX BBIIIOJIHEHUS ero/ee (yHKLHA.
JIroOble 3ampolIeHHbIE BU3bl ACHCTBUTENBHBI HE MEHEE OIHOIO Iojla M B Cilydae HEOOXOIUMOCTU
BO300HOBIIAIOTCA Ha TIEPHO/ Ha3HAUEHUs WHCTIEKTOpa B MapoKKo.

JOHNOJHUTEJIBbHBIE NIOJOXKXEHUA
Cratbg 13

a. B Tex ClIy4dadax, Korga MapOKKO WIn ATEHTCTBO YKa3bIBarOT Ha HCO6XOZ[I/IMOCTI) OInpe€acjInTbL B
JIOTIOTHUTENBHBIX TTOJIOKEHUSAX, KaKUM 00pa3oM CIeAyeT TMPHUMEHSITh MEPHI, W3JI0KEHHBIE B
HactosiiieM IIpoTokone, Mapokko U ATEHTCTBO COIJIACOBBIBAIOT Takue JlOMOJHUTEIbHBIC
TIOJIOKEHHSI B TEUEHHE JIEBSHOCTA JHEH MOCIe BCTYIUICHUS B CHUTy Hactosmero [IpoTokona wumm,
B TEX CIIy4asx, KOTJa yKa3aHue Ha HEOOXOAUMOCTh TaKUX J[OMOHUTENEHBIX MTOJIOKEHUN TaeTCs
TOCJIe BCTYIUIGHHS B CHJIy Hacrosmiero IIpoTokona, - B Te€UeHHE JEBSHOCTA THEW ITOCJe JTaThl
TaKoOI'o YKasaHus.

b. Jlo BeTyruteHHs B CHITY JEFOOBIX HEOOXOAMMBIX JOTIOMTHUTENBHBIX TTOJIOKEHUH ATEHTCTBO UMEET
TIPaBO IPUMEHATH MEPHI, H3JI0KEeHHBIE B HacTosmeM [IpoTokore.

CUCTEMBI CBsI3H1
Cratpd 14

a. Mapokko maer paspelicHre ATEHTCTBY CBOOOIHO WCIIONB30BATh U CITY>KEOHBIX IIeliei
CUCTEMBI CBSI3U MEXKIy MHCIIEKTOpaMu AreHTcTBa B Mapokko u LleHTpanbHBIMU yUpEKICHUSIMU
ATEHTCTBA W/WIIN PETHOHAITLHBIMH OIOPO, BKITIOYAs Iepeady B HEAaBTOHOMHOM WITH aBTOHOMHOM
pexnMe MHPOPMANNH, MOCTYHAIOMIEH OT YCTPOMHCTB, YCTAHOBJICHHBIX ATEHTCTBOM B IIEIITX
COXpaHCHUs] W/WIM HaOJIONCHUS, WM HM3MEpeHus, U oOecrieurBaeT 3allUTy TaKOW CBSI3H.
ATEHTCTBO MOCNIe KOHCYJbTalMii ¢ MapoKKO MMEeT IMPaBO HCIIOJIb30BATh YCTAHOBJIEHHBIE Ha
MEXTyHapOJHOM YPOBHE CHCTEMBbI MPSIMOW CBSI3U, BKJIIOYAsl CITyTHUKOBBIE CHUCTEMBI U JIPyIHE
BU/IbI JaJbHEH CBs3M, He HcHoib3yeMmble B Mapokko. [lo mpockbe Mapokko miu AreHTcTBa
NOAPOOHOCTH, Kacalolyecss OCYIISCTBICHHS 53TOr0 IYHKTa B OTHOLICHWH IepeAayd B
HEaBTOHOMHOM WIITM aBTOHOMHOM peXHMe HH()OpPMAlWH, TMOCTYHAIOMmIe OT YCTaHOBIICHHBIX
ATEHTCTBOM YCTPOWCTB COXpaHEHHS ¥/MIM HAOMIOACHUS WM [T U3MEPEHHA, OTIPENeNIIOTCS B
HOHOHHI/ITGHBHHX TIOJIOKCHUSX.

b. [Ipu ycranoBieHnr CBSI3M | Tepenade MH(PoOpMany, Kak 3TO MpeaycMaTpUBAETCS B ITyHKTE a.
BBIIIC, HAICKAMIUM 00pa3oM  YUYMTBIBACTCS HEOOXOAWMOCTh OOECIICUEHHsS  3alllUThI
HaxosIeiicss B YaCTHOH COOCTBEHHOCTH MIIM KOMMEPUYECKH UyBCTBHTEIBHON MH(OPMALN UITH
Tol HH(OPMALIUHU 0 KOHCTPYKITHHU, KOTOPYIO MapoKKO curTaeT 0c000 4yBCTBUTEINEHOH.



3AIIIUTA KOHOUJIEHIIUAJIBHON NHO®OPMALINA
Cratps 15

ATEHTCTBO MOAJEPKUBACT CTPOTHH pEKUM obecrieueHns: 3PPEeKTUBHON 3alUTHI OT PacKpHITUS
KOMMEPUECKUX, TEXHOJIOTHYECKUX M MPOMBIIIICHHBIX CEKPETOB M APYroi KOH(HICHIHAIBLHOMN
uH(OpMaIMy, KOTOpas CTaHOBHTCS €My H3BECTHOH, BKIIIOUas TaKyl HH(GOPMAaLuUio, KOTopas
CTaHOBHUTCS U3BECTHOM ATEHTCTBY B X0JI€ OCYILIECTBIEHHs HacTosulero [IpoTokona.

Pexxum, 0 KOTOpOM TOBOPHUTCS B ITyHKTE a. BBINIE, BKIIOYACT, B YAaCTHOCTH, ITOJIOKCHHUS,
OTHOCSIIHECS K:

1) OOTIVIM TIPUHIIATIAM ¥ CBSI3aHHBIM C HIMH MepaM TI0 00paIeHuio ¢ KOH(QUICHITHATBHON
uHpopMarmeii;

i) YCIIOBHSIM HaiiMa IepCcoHala, KacaroIuMCs 3aIUThl KOH(PUICHIMAIbHOM HH(pOopMaiy;

iii) npoLeAypaM B Cliydae HapyllIeHHH WM SKOOBI MMEBIIMX MECTO CIy4asx HapyIICHUS
KOH(pUICHIIATHHOCTH.

PG)KI/IM, O KOTOpOM TOBOPHUTCA B IYHKTC a. BBIIC, YTBCPKIAACTCA W IMCPUOIUYICCKU
paccmarpuBaetrcs CoBeToM.
MNPUJIOXKEHUSA
Cratps 16
[punoxenuss k HactosimeMmy [IpOTOKONy SBJISIOTCS €ro HEOThEMJIEMOH wYacThio. 3a
UCKJIFOUCHUEM TIeJiell BHECEHHUS IIONPaBOK B TpwiokeHus, TepmuH "IIpoTokon", kak oOH
YIOTPEOISIETCS B HACTOSILEM JOKYMEHTE, 03Ha4yaeT [IpOTOKOI U PUIIOKESHUS BMECTE B3STHIC,
B mepeueHb BUAOB AESITENBLHOCTH, YKa3aHHBIX B MPHJIOKEHHH [, U mepedeHb 000pyIOBaHUS U
Marepuana, yka3aHHbIX B mpwioxkeHun [, CoBeToM MOTryT BHOCHTHCS TIONPABKH 10
pexoMeHnmarmu cozaanHoi CoBeToM pa0odeli rpymibl SKCIEPTOB OTKPHITOro coctapa. Jlrobas
Takas MOMpPaBKa BCTYMAET B CHIIY Yepe3 YeThIpe Mecsiia nocnie ee npuHaTHs COBETOM.
BCTYILVIEHUE B CWJ1Y

Cratps 17

Hacrostmmii [TpoTokon BCTymaeT B CHiTy TOCIE €ro MOANUCAHus TPENCTaBUTEeNsIMA MapoKKo 1
AreHTCTBA.

MapOKKO MOXET B JIF000E BpEMs 0 TOI'O, KaK HaCTOHH_II/Iﬁ HpOTOKOJ'I BCTYIIUT B CUJITy, 3asABUTD,

910 Mapokko OyaeT mpuMeHsITh HacTosuii [IpoToko Ha BpeMEeHHO# OCHOBE.

['eHepanbHBIIl AUPEKTOp HE3aMEMIUTENbHO HHPOPMHUPYET BCE FOCYIapCTBa - WICHBI ATEHTCTBA
0 JII0OOM 3asIBJIEHHM O IIPUMEHEHUM HacTosero [Iporokosna Ha BpeMEHHOH OCHOBE M O €ro
BCTYIUIEHUHU B CHITY.
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OINNPEJEJIEHUA
Crartbs 18
s neneit vacrosamero IIporokona:
OTHOCAIINECA K SAACPHOMY TOIUIMBHOMY IHMKIY HAYyYHO-HCCIENOBATENBECKUE W OMIBITHO-

KOHCTPYKTOPCKHUEC Da6OTBI O3HAYar0T ACATCIBHOCTb, KOTOpAasd KOHKPETHO OTHOCUTCS K J'IIO60My
ACIICKTY paSpa6OTKI/I mponecca Uil CUCTEMbI m000ro u3 CJICAYHOIICTO:

KOHBEPCHH SJIEPHOTO MaTepuara,

oboralieHus AepHOro MaTepraa,
- M3TOTOBJICHUS SACPHOTO TOILINBA,
- PEaKTopoB,

- KPHUTHYECKHX COOpOK,

- mepepaboTKH SACPHOTO TOILTUBA,

- 00paboTkM (HE BKIIOYas NEPEYNaKOBKM WIM KOHAWUIMOHHPOBAHUS, HE
HPeyCMaTPUBAIOIIETO PA3AEIEHUsI SIEMEHTOB, UI1 XPaHEHHUS WIM 3aXOPOHEHHS)
OTXOJ/IOB CpPEIHEr0 WM BBICOKOTO YPOBHS aKTUBHOCTH, COAEPKAIMX ILTyTOHHH,
BBICOKOOOOTAIIIEHHBIN ypaH Wi ypaH-233,

HO HC BKIIOYAIOT ACATCIIBHOCTH, OTHOCANIYIOCSA K TCOPECTHUYCCKUM WIN (bYHIIaMeHTaJH)HLIM
HAYYHbBIM HCCJICAOBAHHAM WJIM K HAY4YHO-UCCJICHOBATCIBCKUM U OIIBITHO-KOHCTPYKTOPCKUM
pa60TaM IO MPOMBIIIIJICHHBIM ITPUMEHCHUAM PAAUOU30TOIIOB, MEIUIIUHCKUM, THAPOJIOTUICCKUM
U CCIbCKOXO3SMCTBEHHBIM IIPUMCHCHHUAM, H3IYYCHHIO HOCJ’ICI[CTBI/Iﬁ 1A 300POBbA U
OKPY)KEIIOLLICI‘/II Cp€Abl U IO YCOBEPIICHCTBOBAHUIO TCXHUYCCKOI'O O6Cﬂy>KI/IBaHI/I$1;

IUIOMA/IKa  O3HA4YaeT TEPPUTOPHIO, TPaHUIBI KOTOPOH  ompenereHsl  Mapokko B
COOTBETCTBYIOIIEH WH(GOPMALMKM O KOHCTPYKIMM YCTaHOBKH, BKJIOYas OCTaHOBJICHHYIO
YCTAaHOBKY, a TaK)X€ B COOTBETCTBYIOIIEH WH(OPMAIMHA O MeCTe HaXOXICHHUS BHE yCTAaHOBOK,
rme OOBIYHO HCIIONB3YeTCs SAepHBIN MaTepuall, BKIIOYas 3aKPhITO€ MECTO HAaXOXIICHHS BHE
YCTaHOBOK, T/I€ paHee UCIIOJIb30BAJICA SIIEPHBIN MaTepHrai (KOTOpble OrpaHUYHBAIOTCS MECTaMU
HaXO0X/IE€HU, TA€ UMEIOTCS ropsure KaMepsl MM OCYILECTBIIIach AEATEIbHOCTh, CBA3aHHAS C
KOHBEpCHEH, OOOralieHueM, W3TrOTOBICHHEM WM TepepaboTkoil Tormea).  [lmomranka
BKJIFOUAET TaKKe BCE OOBEKTHI, COBMECTHO Pa3MeEIIEHHBIE C YIIOMSIHYTHIMU BBIIIE YCTaHOBKOM
WIM MECTOM HaXOXKAEHUs, C LENbI0 INPENOCTABIEHUS WM HCIOJIB30BaHUS CYLIECTBEHHBIX
CpeZCTB O0eceueH s, BKIIOYAst: TOPSYre KaMephl Uil 00paOOTKH 0OTy9IEeHHBIX MaTepPUANIOB, HE
COJZIepKaIllMX SIIEPHBIA MaTepual; YCTaHOBKU Ui OOpaOOTKH, XpaHEHHS W 3aXOPOHEHUS
OTXO/IOB;, a TaKKe 3/aHMs, CBA3aHHBIE C COIVIACOBAHHOW JIESITEIBbHOCTHIO, OMpeAeTIeHHOMN
MapoKKko B COOTBETCTBUH CO CTaThel 2.a.1v) BBILIE;

CHSTasi C SKCIUTyaTalli¥ YCTAHOBKA WJIM CHATOE C JKCIUIyaTallMid MECTO HAXOQXKICHUS BHE
YCTaHOBOK 03HAYaKOT OOBEKT WM MECTO HAXOXKICHUS, Ha KOTOPBIX JAEMOHTHPOBAHBI HIIH
C/IeNIaHbl HEMPUTOJHBIMU K SKCILTyaTalllkl OCTaBIINECs KOHCTPYKIIUH U 000pYJOBAaHUE, BAKHBIC
Ui ee(ero) WCIONB30BaHMA, TaK YTO OHA(OHO) HE HCIIONB3YETCS IS XpaHCHUS SIEPHOTO
MaTepuaia U HE MOXET JlaJice MCIIONb30BaThCs I OOpalCHUs C SIACPHBIM MaTepHalioM, €ro
00pabOTKH WM UCTIOE30BAHUS;

OCTaHOBJICHHAs YCTAaHOBKA HMJIM 3aKPbITOC MCCTO HAXOXKJICHHA BHC YCTAHOBOK O3HA4YaroT O0OBEKT
WM MECTO HAXOXIACHUS, DKCIUTyaTallkdd KOTOPBIX MNPEKpallCHa U U3 KOTOPLIX U3BAT ﬂI[epHBII‘/'I
MaTepual, HO KOTOPBIC HC CHATHI C OKCILTyaTalluu;

11



e. BBICOKOOOOTaIlIEHHBIN ypaH oO3HawyaeT ypaH ¢ oborameHueM 20% WM BBINIE MO H30TOIY
ypaHa-235;

f. 0T00p MPOO OKPYXKAMIICH Cpe/ibl B KOHKPETHOM MECTE HAXOKICHUS O3HAa4YaeT O0TOOp mpod
OKpY’KaroIei cpeapl (HampuMep, BO3AyXa, BOJBI, PACTHTEIBHOCTH, MMOYBHI, 3arps3HCHUI) B
OMpeIeTICHHOM ATCHTCTBOM MECTE HaXOXICHHsS M HEMOCPEICTBEHHOW OJIM30CTH OT HEro ¢
IEJTBIO COCHUCTBHSI ATEHTCTBY B IOJrOTOBKE BHIBOIOB 00 OTCYTCTBHUH HE3ASBICHHBIX SICPHOTO
MaTepHaa Wid sACPHON IeSITETBHOCTH B TOM OTPEICICHHOM MECTe HaX0XKICHHUS;

g. 0oTOOp TIPO0 OKpPYKAMOMIEH Ccpermbl Ha OOIMMPHOW TEPPUTOPHH O3HA4YaeT oTOop Tpod
OKpY KaroIel cpezipl (HarmpuMep, Bo3LyXa, BOJbI, pACTUTEIBHOCTH, TIOYBHI, 3arPA3HEHNUI) B psiie
OIIPE/ICJICHHBIX ATEHTCTBOM MECT HaXOXKAEHHUS C IEbI0 CONCHCTBHS ATEHTCTBY B MOATOTOBKE
BBIBOJIOB 00 OTCYTCTBHMHU HE3asBICHHBIX SIIEPHOTO MaTepuasla WM SIIEPHOM AEsTebHOCTH Ha
OOIINPHON TEPPUTOPHH;

h. SIePHBI MaTepuall COTJIACHO ONpESICHHI0, TAaHHOMY B cTaThe XX YcTaBa, 03Ha4yaeT JII000H
WUCXOMHBIA MaTephuall WIH JIO00H CIeIHANGHBIA PACHICIUIMIONIMACS MaTepuall.  TepMHH
UCXOJHBIA Marepuajl He MOJHKCH TOJIKOBATHCS MPUMEHUTEIHHO K PYyIE WIM OTXOAaM PY.IbI.
JIroboe ompenenenue, nannoe CoBeTOM B COOTBETCTBUM CO crarbell XX YcraBa ATeHTCTBa
Tocyie BCTYIUICHUS B CHJIy HacTosiero IIpoTokosa, KOTOpoe pacIIupseT CIIHCOK MaTepHaJIOB,
CUMTAIOIIMXCS UCXOIHBIM FIJTH CHICTIUATBHBIM PACHICIUIIOIIMMCS MaTePHUAIOM, BCTYIIAET B CHITY
B paMKax HacTosiero [IpoTokona Tonbpko nocie npuHsaTHs: MapoKKo;

1. YCTaHOBKA O3HAYACT:

1) PEaKTop, KPUTHYECKYI0 COOpKY, 3aBOJ IO KOHBEPCHHM, 3aBOJA IO H3TOTOBJICHHUIO,
nepepadaThIBAOLIYI0 YCTAHOBKY, YCTAHOBKY UL Pa3ZeieHHs H30TOIOB WIN OTAEJIBHOE
XPpaHWJIHIIE; WIH

i) M000€ MECTO HaXOKIEHHs, TA¢ OOBMHO WCIONB3YeTCS SACPHBIA Marepuan B
KOJIMYECTBaX, MPEBBIIAOIIIX OJ1H d(PPEKTUBHBIN KAIOTPaMM;

J- MECTO HaXO)KJICHHs BHE YCTAHOBOK O3HaYaeT JII0OOH OOBEKT WM JIF00O€ MECTO HaXOXKICHHS,
KOTOpBIE He SBISIOTCS YCTAaHOBKOW, M TA€ OOBIYHO WCIOJB3YeTCs SACPHBIA MaTephanl B
KOJINYECTBAX, PABHBIX OHOMY () (EKTUBHOMY KWJIOTPaMMY HITH MCHEe.

COBEPHIEHO B Bene 22 cenrsiops 2004 roma B HOBYX OK3eMIUIApax Ha apabckoM U
(hpaHIy3CKOM sI3BIKAX, IIPH 3TOM 00a TEKCTa SBIISIOTCS PABHO ayTCHTHYHBIMH.

3a KOPOJIEBCTBO MAPOKKO: 3a MEX/IYHAPOJIHOE ATEHTCTBO
10 ATOMHOH DHEPTUU:

(monmuce) (monmucek)

Moxamen byrtaneo Moxamen Dnsbapaneit

MUHHCTpP 3HEPTETUKU U TOPHOPY IHOM T'enepanbHbIil TUpPEKTOP

MIPOMBIIIUIEHHOCTH
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I[MPUJIOXEHUE 1
MNEPEYEHb BUJOB AEATEJIBHOCTH, O KOTOPBIX TOBOPUTCSA B CTATBE 2.a.iv)
HACTOALLIEIO ITPOTOKOJIA
1) H3roTtoBieHue poTOPHBIX TPYO i HEHTPpUYT HIIH cOOpKa Ira30BBIX LEHTPHPYT.

PoropHble TpyOb! A1 IEHTPUQYT 03HAYAIOT TOHKOCTEHHBIE IMJINHIIPEI, OIMCAaHNE KOTOPBIX
npuBeneHo B pazzene 5.1.1 b) npunoxenns 1.

I'azoBble neHTPUGYIHW O3HAYaOT LEHTPU(YIH, ONMUCAHME KOTOPBIX IIPUBEIEHO BO BBOJHOM
3aMeuaHuy K pazzeny 5.1 npunoxxenus 1.

i) Uzrotosnenne mnddy3noHHBIX OapbepoB.

[Juddysnonable Gapbepbl 03HAYAIOT TOHKWE IOPHCTHIC (QUIBTPBI, OMHCAHHE KOTOPBIX
MpuBeieHo B paznene 5.3.1 a) npunoxkenwns 1.

iii) W3roTornenue wim cOOpka CUCTEM, UCTIOJIB3YFOIIUX JIa3ePhL.

CucreMbl, WCIOJIB3YIOIIME JIA3€phl, O3HAYAIOT CHUCTEMBI, BKJIIOYAIOIIHE TE IPEIMETBHI,
ONMCAaHUE KOTOPBIX IIPUBEICHO B pazzeie 5.7 npuitoxenus II.

iv) H3rorosieHue win cOOpKa IEKTPOMAarHUTHBIX CENapaToOpOB U30TOIOB.

SHGKTDOMBFHI/ITHBIG ceTIapaTopbl U30TOMOB O3HAYAIOT TC€ MPEAMETBI, O KOTOPBLIX I'OBOPUTCA B
pazmene 5.9.1 npunoxenus I 1 KoTopeie cofepkaT MCTOYHUKH HOHOB, OMHCAHHE KOTOPBIX
puUBEICHO B paszene 5.9.1 a) npunoskenus 11.

V) H3roroBieHue uin c6op1<a KOJIOHH WJIU SKCTPAKITUOHHOT'O 060py,Z[OBaHI/I$L

KoOJIOHHBI MM IKCTPAKIIMOHHOE 000PY/IOBaHHE O3HAYAIOT T€ MPEAMETHI, OIMHCAHNE KOTOPBIX
MpUBEICHO B pa3aenax 5.6.1,5.6.2,5.6.3,5.6.5, 5.6.6, 5.6.7 u 5.6.8 npunoxenus 11.

vi) W3roToBiieHue pas3ieiuTeIbHBIX COIECI WM BHXPEBBIX TPYOOK I a3pOJUHAMHYECKOIO
oOorareHus.

PaspenurenpHble coIula WM BHUXPEBBIE TPYOKM JUIS adpOJMHAMHUYECKOrO 00OramieHus
O3HAYaIOT pa3JeNIMTENbHBIE COIJIa U BUXpEBble TPyOKH, OMMCaHWE KOTOPBIX MPHUBEIECHO
COOTBETCTBEHHO B pazzenax 5.5.1 u 5.5.2 npunoxenus 1.

vii) Nsrorosrenne nimm cOopka CUCTEM T€HEPAITH yPaHOBOH ITIa3MBbl.

CuCTeMBl TeHepalluy YPaHOBOW IIIa3Mbl O3HAYAIOT CHUCTEMBI ISl TEHepalud ypaHOBOH
TJ1a3Mbl, ONIMCaHUE KOTOPBIX MpUBENIEHO B pazzene 5.8.3 npunoxenus 1.

viii)  M3roToBieHue IMPKOHUEBEBIX TPYO.

LlupkoHueBble TPYObl O3HA4YAIOT TPYOBI, OMMCAHHWE KOTOPBIX IMpHBEAEHO B pasnene 1.6
npumnoxenus II.




x1)

xii)

xiii)

Xiv)

XV)

HpOPBBOILCTBO WJIH TTOBEIIICHUE KaueCTBa TSHKEIION BOJbI HJIN IlefITepHﬂ.

Tspxenasi BoJa WU ISHTEPU 03HAYAIOT JICHTEpHid, TSOKEIYI0 BoAy (OKCHA eiTepusi) U iro0oe
JIPyroe COCMUHEHUE JCUTEepHs, B KOTOPOM OTHOIICHUE YHUCIA aTOMOB JCUTEPHUS K YHCITY
aToMOB Bogopoza npesbimaet 1:5000.

WsrorosieHue rpaduta siiepHOA YUCTOTHI.

I'padur snepHOl YMCTOTBI O3HA4aeT rpaduT, ypOBEHb UHCTOTHI KOTOPOTO BBIINIE, YEM
5 MHJUTHOHHBIX YacTeli GOPHOTo SKBUBANICHTA, a INIOTHOCTH HpeBbimaet 1,50 r/em’.

N3zroropiienne KOHTEHHEPOB IS OOTYUICHHOTO TOTIIHBA.

KonreliHep Juis 00JNyYEHHOTO TOILUIMBA O3HAYACT €MKOCTh JUIS TICPEBO3KU W/WIIM XPaHCHUS
OOJIy4eHHOTO TOIUIMBA, OOECIIEYMBAIONIYI0 XUMHYECKYIO, TEIUIOBYI) H PaJHallIOHHYIO
3aIINTy, a TAK)KE OTBOJI TEIUIA PACTIa/ia BO BPEMsI IepeMEIIIeHUs], TIEPEBO3KU U XPAHEHHSI.

N3roroBieHne peakTOPHBIX YIPABISIIOLINX CTEPKHEH.

PeaKTODHI)Ie YIIPABJIAIOIHNC CTCPKHU O3HAYAIOT CTCPIKHH, OIMMCAHUE KOTOPBIX IPHUBEACHO B
pasnene 1.4 npunoxxenus I1.

Wsrorosnenue 6e30MacHBIX C TOUKH 3pSHHUS KPUTHYHOCTH OaKOB U pE3EepPBYapoB.

BesonacHble ¢ TOYKHM 3pEHWS KPUTHYHOCTH OaKW M pe3epByapbl O3HAYAIOT TE€ IPEIMETHI,
ONMCaHKe KOTOPBIX MIPUBEACHO B paznenax 3.2 u 3.4 npumnoxxenus 1.

HzrorosieHre MalIiH JUIA pY6KI/I O6J'Iy‘l€HHLIX TOIINTMBHBIX 3JICMCHTOB.

Mainussl juis pyOKy 001yYEHHBIX TOILIMBHBIX 3JIEMEHTOB 03HAYAIOT 000PYI0BaHKE, OTIMCAHUE
KOTOPOTro MpuBeneHo B pazaene 3.1 npuioxenus 1.

Coopy:keHHe TopsauX Kamep.

lopsure kamepbl O3HAYAIOT KamMepy WM COSIWHEHHBIE MEXIy COo00i KaMephl OOIImMM
00BeMOM He MeHee 6 M°, CHaO)KEHHBIC 3AIUTON, PABHON MM MPEBBIIIAIOIICH SKBUBAICHT
0,5M GeroHa IUIOTHOCTBIO 3,2 r/cM® win Gosee, YKOMILICKTOBAaHHBIC O0OPYIOBAHUEM IS
MIPOBEICHNS OTIEpaInii C HCIIOJIh30BaHUEM IMICTAHIIMOHHOTO YIIPABIICHHUS.




IMPUJIOKEHUE 11

HEPEYEHb COTJTACOBAHHOI'O OBOPYJIOBAHIMS 1 HESIJIEPHOT'O MATEPUAJIA JIJIA
OTYETHOCTH OB 3KCITOPTE U UMITIOPTE B COOTBETCTBHUU CO CTATBEMU 2.a.ix)

PeakTopsbl 1 peakTopHOe 000py10BaHHE
1.1. KoMmiexkTHbIe siiepHbIe peakTopbI

SAnepHsie PEaKTOpHI, CrHoCOOHBIE paboTathb B pexume KOHTPOJINPYEMOM
CaMOIOAIEPKUBAIOIICHCS LIETTHON peaKiy IEJICHHUS, HCKII0Yasl peakTOPbl HyJIEBOM MOIIHOCTH,
KOTOpBIE OIIPEACISAIOTCS KaK PEaKkTOphl C MPOECKTHHIM MaKCUMAaJIbHBIM YPOBHEM IPOM3BOACTBA
IUTYTOHMS, He npeBbimaromuM 100 rpaMMoB B rof.

[NOACHUTEJIBHOE 3AMEYAHUE

"SInepHbIil peakTop" B OCHOBHOM BKJIIOYAET y3JIbl, HAXOAAIINECS BHYTPU KOpITyca peakTopa Wiu
HETIOCPEICTBEHHO NPHUMBIKAIONINE K HEMy, 000pYyIOBaHHE, KOTOPOE KOHTPOJIHPYET YpPOBEHb
MOIIIHOCTH B AKTMBHOH 30HE, U KOMIIOHEHTHI, KOTOPbIE OOBIYHO COAEPXKAT TEIJIOHOCUTENb
MEpBOTO KOHTYypa aKTUBHOW 30HBI PEAKTOpa, WM BCTYMAIOT C HUM B HEMOCPEICTBEHHBIN
KOHTAKT WIH YIPaBIISIOT UM.

He mnpennonaraercs HCKIIOYCHHE PEaKTOPOB, KOTOPHIC HAICKAIIUM 00pa3oM MOTJH Obl
MOABEPrHYThCA MOAM(UKAINKM I MPOU3BOACTBA 3HAYMTEIHHO OOJBIIEr0 KOJIWYECTBA, YeM
100 rpamMMOB miIyTOHUS B rol. PeakTopbl, npeaHa3HaueHHbIE Al JJTUTENBHON SKCIUTyaTaluy Ha
3HAUUTENIBHBIX YPOBHAX MOIIHOCTH, HE3aBUCUMO OT CTEHICHH MX BO3MOXKHOCTEH IIPOM3BOACTBA
TUTyTOHHS, HE PACCMaTPUBAIOTCS KakK "peakTopbl HyJIEBO MOIIHOCTH.

1.2. PeakTopHble KopIyca BbICOKOI0 JaBJICHHUSA

Mertannnyeckue Kopiryca B cOOpe Wil UX OCHOBHBIC YaCTH 3aBOJICKOTO H3TOTOBJICHUS, KOTOPHIC
CHELMANbHO NPEAHA3HAYEHB! WIA IOATOTOBJCHBI U1 Pa3MEIECHUs B HUX AKTUBHOM 30HBI
SIIEPHBIX PEAKTOPOB, KaK OHU OIPEENICHBI B IMyHKTE 1.1. BBINE, W CIIOCOOHBIC BBIICPKUBATH
pabouce aBIeHUE TEIUIOHOCUTEIS IEPBOTO KOHTYPA.

I[NTOACHUTEJIBHOE 3AMEYAHUE

BerHHH IUIMTa KOpPITyCa BBICOKOTO MHABJICHUSA PCAKTOpa OXBATHIBACTCA ITYHKTOM 1.2 kak
OCHOBHas1, 3aBOJICKOT'0 M3IrOTOBJICHUA, YaCTh KOPITyCa BEICOKOI'O TaBJICHUS.

BHyTpeHHMe yacTu peakropa (Harpumep, NoIepKUBAOLINE KOJIOHHBI U IJIMTHI aKTHBHOMN 30HBI
U JIpyrue BHYTPEHHUE YacTH KOPITyca, HapaBJLIIOLIME TPyOB! I PEryIupyIOLIUX CTEpKHEH,
TEIJIOBBIE DKPaHBI, MEPErOPOIKH, TPYOHBIE PELIETKH AKTHBHOHM 30HBI, IDIACTUHBI IuMdy30pa
U T.1.) OOBIYHO TIOCTABIISIFOTCSI IOCTABILMKOM PEakTopa. B HEKOTOPBIX ciydasx ompezercHHbIC
BHYTPCHHHE OIIODHBIC KOMIIOHEHTHI BKJIIOUAIOTCSI B M3IOTOBJICHHE KOPIyCa BBICOKOTO
JAaBJIE€HHUA. DTU MPEAMETHI ABJIAIOTCS JOCTATOYHO Ba)KHBIMU C TOYKH 3pEHMS 0€30MacCHOCTH U
Ha/Ie)KHOCTH JKCIUTyaTallid pPEeaKToOpoB (M, CIIEAOBATENFHO, C TOYKH 3PEHHUs] TapaHTHHHBIX
00s13aTeNbCTB U OTBETCTBEHHOCTH IIOCTABIIMKA PEAKTOpa), YTOOBI MX IOCTABKa BHE PaMOK
OCHOBHOT'O COIJIAIIEHHSI O IIOCTaBKE CAMOI0O peakTopa He craja Obl OOBIYHON NPAKTHKOIL.
[loaToMy, XOTS OTHenbHAs MOCTaBKa 3THX YHUKAIBHBIX, CIEHUHAIBHO NpEIHA3HAYCHHBIX H
MOATOTOBIICHHBIX, BOKHBIX, KPYIMHBIX W JOPOTOCTOSIIMX IMPEAMETOB HE 00s3aTenbHO Oyaer
paccMaTpHUBaThCS KaK BhINALamomias u3 chepbl HHTEPECOB, TAKOM CHOCOO MOCTaBKU CUHTAETCS
MaJIOBEPOSTHBIM.



1.3.

1.4.

1.5.

1.6.

1.7.

2.1.

MamuHbI IJIA 3arPY3KHU U BBITPY3KH PCAKTOPHOI0 TOILIMBA

ManwumynsropHoe 000pyIOBaHUE, CIEIMATLHO TPEAHA3HAYCHHOE WM ITOATOTOBJICHHOE JIIS
3arpy3Ky WK U3BJICUYCHUS TOIUTMBA U3 SNIEPHBIX PEAKTOPOB, KAK OHU OTIPEIEICHbI B MyHKTE 1.1.
BBIIIIE, KOTOPOE MOXKET HCIIONB30BAThCS, KOTJIA PEaKTOp HAXOAWUTCS TOA HArpy3KOW, WM
o0mamaeT TEXHWYCCKHMH  BO3MOXKHOCTSMH  JUIS  TOYHOTO  ITO3WUITMOHHUPOBAHMUS WM
OPUCHTHPOBAHMUSI, MO3BOJISIONINMH MTPOBOIUTH HA OCTAHOBICHHOM PEAKTOPE CIOKHBIC PAOOTHI
O TIeperpy3Ke TOIUIMBA, MPU KOTOPBIX OOBIYHO HEBO3MOXHBI HEMOCPEICTBEHHOE HAOIIOICHHE
WM TIPSIMOM JOCTYTI K TOTLTHUBY .

PeaKTOpHLIe YHnpaBjaaomue CTEPKHU

CTCp)KHI/I, CIICMUAJIBHO TPECAHA3HAYCHHBIC WJIM ITOATOTOBJICHHBIC IJIA YIIPABJICHUA CKOPOCTBIO
pCaKkiuu B AACPHBIX PCAKTOPaX, KaK OHU OMNPEACIICHBI B ITYHKTEC 1.1. BpIIIIC.

I[NTOACHUTEJIBHOE 3AMEYAHUE

Croa e BKITFOYAIOTCS, TIOMHMO YacTH, TOTJIONIAOIIe HEUTPOHBI, €€ OTIOPHBIE W TOBECHBIE
KOHCTPYKIIMH, €CITH ITOCTaBKa MPOU3BOANTCS Pa3IeIHHO.

PeaKTOpHLIe prﬁbl BBICOKOT'0 JABJCHUSA

TpyOBbl, KOTOpBIE CIENUATBHO TPEIHA3HAYCHBl WM TIOATOTOBJIEHBI Ui pa3MelIeHHs B HUX
TOTUIMBHBIX 3JIEMEHTOB W TEIUIOHOCHUTENSI IEPBOTO KOHTYPa B PEaKTOpaX, KaKk OHU ONpeeNICHBI
B niyHKTe 1.1. BhIIIE, ipu pabodyeM naBieHuH, peBbimaromemM 5,1 MlIla (740 dbyHT/KB. Aroiim).

Hupkonnesbie TPyObI

TpyOobsr win cOOpkH Tpyd W3 METAUIMIECKOTO ITUPKOHHS WM €ro CIUTaBOB, IO BECy
npesermatonue 500 kr B TedeHne Jo0oro 12-MecsSIHOro Meproia, KOTOPHIE CHEHUaTbHO
MpeAHA3HAYSHBI WM TIOATOTOBJIEHBI JIJIsl UCTIONIF30BaHUS B PEAKTOPaX, KaK OHH OIIPE/eIICHb B
myHKTe 1.1. BBIE, M B KOTOPBIX OTHOIIICHHUE TTO BeCy Ta(HUS K ITMPKOHIIO MeHbIe yeM 1:500.

Hacocbl MEPBOIro KOHTYPA TCNJIOHOCUTEJIsI

Hacocsl, crieninanbHO npegHa3HAYeHHbIE WM OATOTOBJICHHBIE [T IOIEPKAHUS IUPKYJISILIMKA
TEIUIOHOCUTENST MEPBOr0 KOHTYpa SACPHBIX PEaKTOPOB, KaK OHMU OIpeaeNieHbl B IMyHKTe 1.1.
BBIIIIE.

[NOAACHUTEJIBHOE 3AMEYAHUE

CrnenuanbHO TpeTHAa3HAYCHHBIC WM TIOATOTOBJICHHBICE HACOCHI MOTYT BKIIOYATH CIIOXKHEIE,
YIUIOTHECHHBIC WJIM MHOTI'OKpPATHO YIUIOTHCHHBIC CHUCTEMbI [UIA TMPCAOTBpAllCHUA YTCUKH
TEMJIOHOCUTENS TIEPBOTO KOHTYPa, FTepPMETHYHBIC HACOCHI K HACOCHI C CUCTEMaMH HHEPIHATBLHOMN
Macchl. JTO OmpeJelieHHe KacaeTcs HacoCOB, aTTeCTOBaHHBIX Mo kiaccy NC-1  wm
OKBHUBAJICHTHBIM CTaHJAapTaM.

HesigepHble MaTepHaJibl VISl PEAKTOPOB
HeiiTepuii u Tsikes1as1 BOAa

Jleitepnii, TspKenas Boaa (OKHCh ACHTEpHs) U JIF000e APYroe COCTUHEHNE ACUTEpHs, B KOTOPOM
OTHOIIIGHUE JeWTepusi K atoMaMm Bojopoja mpesbimaet 1:5000, mnpenHasHa4YeHHBIC IS
WCTIONIb30BaHUS B SIGPHBIX peaKTopax, Kak OHM OmpelelieHbl B TyHKTe 1.1.BhImie, B
KoM4ecTBax, mpeBpimaromux 200 KT aToMOB IeHTepus A1l TF000# OTHOW CTPaHBI-TIOTydaTesIs
B TEUEHHE JTFOO0TO 12-MECSITHOTO TIepHOIa.



2.2,

SnepHo-uncrhlii rpadgur

I'padur, wmmeromwii CTeNeHb YHCTOTHI BBIINIE S-MWDIMOHHBIX OOPHOTO OSKBHBAJICHTa, C
IJIOTHOCTBIO Ooibiie yem 1,50 r/em’ , TIpeIHa3HAYEHHBIA NJIl HKCIOJIb30BAHUA B AJEPHBIX
peakTopax, Kak OHHM OIpe/eseHbl B myHKTe 1.1 BbIle, B KonudyecTBaX, mpebimaommx 3x10* kr
(30 MmeTpuyeckux TOHH) ISl JIFOOOW OJHOM CTpaHBI-TIONydYaTelss B TEUYEeHHE JIFOOOTO
12-Mecs/gHOTO TIepHoa.

[NPUMEYAHUE

Jlost 1ieneit SKCIOPTHOTO KOHTPOJISI TIPABUTEIBCTBO OMPEIEIIAET, OYIYT JIH DKCIIOPTHBIC MTAPTHH
COOTBETCTBYIOIICTO BHIIICYKA3aHHBIM XapaKTEPUCTHKAM IpaduTa HCIOIBb30BATHCS B SACPHBIX
peakTopax.

YcraHoBKH 71 nepepadoTKH 00Jy4eHHBIX TOIUIMBHBIX 3J1eMeHTOB W 000pyIoBaHMe,
ClenHaIbLHO NPeIHA3HAYEHHOe W NOAr0TOBJIeHHOE ISl 3TOr0

BBOJIHOE 3AMEYAHUE

Ilpu mnepepaboTKe OOJYYEHHOTO SIIEPHOTO TOILIMBA IUTYyTOHWUH M ypaH OTHCISIFOTCS OT
BBICOKOAKTHBHBIX TIPOAYKTOB JEJCHHSA M JPYTHX TPaHCYpaHOBHIX 3JeMeHTOB. s Takoro
paslieneHusl MOTYT WCIOJIBb30BaThCSl Pa3NMUYHbIe TEXHOJIOTMYecKHe mporecchl. OJHAKO €O
BpemeHeM mpouecc "llypexc" crtanm Hambosee pacrpoCTpaHEHHBIM U TNPHEMIIEMBIM. OTOT
MpoLecc BKIOYACT PacTBOPEHHE OOIYYEHHOTO SAEPHOTO TOIUIMBA B a30THOW KHCIOTE C
MOCNEMYIONINM  BBIJCTICHHEM ypaHa, IUIYTOHHS M TPOJAYKTOB JEJCHHS 3KCTPaKIUeH
PaCTBOPHTENIEM C ITOMOIIBIO TPHOYTHII(OCchaTa B OpraHUIeCKOM pa3daBUTEIE.

TexHomoruueckue MpOLECChl Ha Pa3iIUuYHBIX ycTaHoBKax Tuma '"Ilypekc" aHamoruuHel u
BKJIIOYAIOT:  M3MENbUCHHE OOJIyYEHHBIX TOIUIMBHBIX 3JIEMEHTOB, PACTBOPEHHE TOILINBA,
9KCTPAKIMIO PACTBOPHUTENIEM M XpaHEHHE TEXHOJIOTUYECKON KUIKOCTH. MOXKET NMEeThCs TaKxkKe
0o0opynoBaHue Uil TEIUIOBOW JCHUTpPALMM HUTpaTa ypaHa, KOHBEPCHH HUTpATa ILTyTOHUS B
OKHCh WJIM METaJLI, a TAKoKe 11 00pabOTKH KUAKUX OTXOIOB, COAEPIKAIIMX MMPOLYKTHI IETICHUS,
70 TIONMy4YeHus (popMBbl, MPUTONHOW JUIA TPOAOIDKUTEIFHOTO XpAaHEHUS WM 3aXOpPOHEHHUS.
OnHako KOHKpETHbIE TUMBI U KOH(UTypauust 000pyIOBaHus, BBIIOIHSAIOMIEIO 3TH (QyHKLNH,
MOT'YT Pa3IM4yaThCs Ha Pa3IMUHBIX ycTaHOBKax Tuma "Ilypekc" mo HECKOIbKMM NpUYHHAM,
BKJIIOYAasl TUIIBI M KOJIMYECTBO OOJIy4EHHOIO SAEPHOTO TOIUIMBA, IOMUIEKAILEro nepepadoTke, U
MIPEAoaaraeMplii TPOLIECC OCAKICHUS M3BJICKAEMBIX MaTepHATIOB, a TakXKe MPUHIIUIIBI
obecrieueHHs1 0E30IMaCHOCTH M TEXHUYECKOI0 OOCITYKUBaHUSL, IPUCYILUE KOHCTPYKLUH JTaHHON
YCTaHOBKH.

"VcraHoBKka Juis iepepabOTKH 00MyHYEeHHBIX TOIUTMBHBIX 3JIEMEHTOB" BKIIOYAET 000pYyJOBaHHUE
1 KOMITOHEHTBI, KOTOPbIE OOBIMHO HAXOAATCS B NPSIMOM KOHTAKTE C OOJydEHHBIM TOIUIMBOM U
OCHOBHBIMH TEXHOJIOTHYECKUMH TIOTOKaMH AJEPHOTO MaTepHaja U MPOAYKTOB JENEHHS, U
HEMOCPEICTBEHHO YIPABIISIOT UMH.

OTH TpoIecchl, BKIIOYAs TMOJHBIE CHCTEMBl ISl KOHBEPCHUHM IUTYTOHUS M TIPOM3BOJICTBA
METAJUTMYECKOTO TUTYTOHHUS, MOTYT OBITh MJICHTH(QHIIMPOBAHBI TI0 MepaM, IPHHAMACMBIM JUIS
MPETOTBPAIICHUS OMACHOCTEH B CBA3U C KPUTHYHOCTHIO (HAMPUMEP, MEPaMH, CBSI3AHHBIMU C
reoMeTpueii), oOaydeHreM (HampuMmep, IyTEM 3allUTBl OT OONYyYCHHUS) M TOKCHIHOCTHIO
(HampuMep, MepaMu 110 yIEPKAHUIO).

[IpemmeTs! 060pyMOBaHMS, HA KOTOPBIE, KaK CYUTACTCS, paCIpOCTpaHseTcs 3HadeHne (pas3sl "'u
000pyIOBaHME, CICIHATBHO TIPEAHA3HAYCHHOS WM TMOATOTOBICHHOE" sl mepepaboTKu
OOJTyYCHHBIX TOIUTUBHBIX 3JIEMEHTOB, BKITFOYAIOT:
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MamuHbI A5 pyOKH 00,Ty4eHHbIX TOIVIMBHBIX 3JIEMEHTOB
BBOJIHOE 3AMEYAHUE

3710 000pYAOBaHUE UCHONB3YETCs A BCKPBITHS 000JOYKH TOIUIMBA C LEJIBI0 HOCICIYIOIETO
pacTBOpeHus] OOJIy4eHHOIO siiepHOro Marepuaina. Kak mpaBmiio, HCIOJNB3YHOTCS CHELUATIBHO
NpelHa3HAuYCHHBIE, CKOHCTPYHPOBaHHBIE MJIsi PyOKM MeTajla YCTPOMCTBA, XOTS MOXKET
UCTIONB30BaThCs M 060Jiee COBEPIIIEHHOE 000pYA0BaHIE, HATPUMED JIa3ephl.

JIMCTaHITMOHHO ~ ympaBiseMoe  O00OpyJIOBaHWE, CICIUATbHO  TPEAHA3HAYCHHOE WU
MOJITOTOBJICHHOE JIJIsl WCIIONIb30BaHUsI Ha YCTaHOBKE IO TepepaboTke, KaK OHA OmpenereHa
BBIIIIE, TS Pe3KH, PyOKH HITH Hape3Ku COOPOK, IMyYKOB MIIA CTEPXKHEH OOIyd9eHHOTO SAEPHOTO
TOILIMBA.

JuccoabBepbl
BBOJIHOE 3AMEYAHUE

B nuccomeBepel OOBIMHO TOCTYNaeT W3MEIbYEHHOE OTpadoTaBilee TOIUIMBO. B 3Thx
0e30MacHBIX € TOYKM 3pEHHS KPUTHYHOCTH pe3epByapax OOJIydeHHBIH sSACpHBIA MaTepual
pacTBopsieTCsl B a30THOM KHCIIOTe, M OCTaromuecss oOpe3ku 00O0JOUeK BBIBOIATCS U3
TEXHOJIOTUYECKOTO TTOTOKA.

BesomacHble ¢ TOYKHM 3peHMs KPUTUYHOCTU pe3epByapbl (HampHMep, Majloro Auamerpa,
KOJIBLIEBBIE WJIM NPSAMOYTOJBHBIE PE3€pBYapbl), CIELUHUANBHO MpEAHA3HAYECHHBIE WIN
MOJTOTOBJICHHBIE /ISl MCIOJb30BAaHUSA HAa YCTAHOBKE IO IMepepaboTKe, KaK OHU OIpPeAesICHBI
BBILIE, JUI PACTBOPEHHUS OOJIYUEHHOTO SIIEPHOTO TOILUIMBA, KOTOPHIE CIOCOOHBI BBIACPKUBATD
rOpsiuyl0, BBICOKOKOPPO3HOHHYIO JKHUIKOCTH M MOTYT JUCTaHIMOHHO 3arpy’kaTtbCi U
TEXHUYIECKH OOCITY>KUBATHCS.

IKCTPAKTOPHI U 000pYI0BaHMeE AJIS FIKCTPAKIUH PACTBOPUTEIEM
BBOJIHOE 3AMEYAHUE

B okcTpakTOphl € pacTBOpHTENEM TIOCTYMAaeT Kak pacTBOp OONYyYeHHOrO TOIUIMBA W3
JICCOJIBBEPOB, TaK W OPraHWYECKHH pacTBOp, C TOMOIIBIO KOTOPOTO pa3lelisFoTCs ypaH,
IUTyTOHUH ¥ TPOAYKTHI neneHus. OOOpyHOBaHWE UIS DKCTPAKIIMU PACTBOPHUTEIEM OOBIYHO
KOHCTPYHPYETCSI TAKUM 00pa3oM, YTOOBI OHO YIOBJIETBOPSIIO JKECTKMM SKCILTyaTAIUOHHBIM
TpeOOBaHUAM, TaKUM, KaK JUIUTSIBHBIA CPOK CITY>KOBI 0€3 TEXHUYIECKOTO OOCTYKHBAHUS HITH
JIETKasi 3aMEHSAEMOCTh, IMPOCTOTA B OJKCIUTyaTallid W YIPABJICHHH, a TaKXe TUOKOCTh B
OTHOIICHUH U3MEHEHHS TapaMeTpOB MpoIiecca.

CrieruansHO TpeTHA3HAYEHHBIC WM TOATOTOBICHHBIC SKCTPAKTOPHI C PACTBOPHUTENIEM, TaKHE,
KaK HAacaJIouHble WIM IyJbCAIIMOHHBIC KOJOHHBI, CMECUTEILHO-OTCTOMHBIC ammaparbl WU
LEHTPOOSKHbIE KOHTAKTHBIE ammaparbhl IJIs WCIOJBh30BaHMS Ha YCTAaHOBKE MO 00paboTke
OOJIy4eHHOTO TOIUIMBA. OJKCTPAKTOPHI C PACTBOPUTENEM JOJDKHBI OBITh YCTOWYHMBBI K
KOPPO3UOHHOMY BO3JICHCTBUIO A30THOH KHUCIOTBL. DKCTPAKTOPHI C PACTBOPHUTEIIEM OOBIYHO
M3TOTABJIMBAIOTCS C COOJIOICHIEM UpEe3BhIYAifHO BHICOKHUX TPeOOBaHMIA (BKIIOUAs IPUMEHEHHE
CHCIMAIbHBIX METOJOB CBAapKH, WHCICKIWHA, OOECIieYeHHe W KOHTPOJIh KadecTBa) W3
MaJIOyTJICPOAMCTBIX ~ HEPKABCIOIIMX  CTalel, THTaHa, [UPKOHUS  WIA  JPYyTUX
BBICOKOKAYE€CTBEHHBIX MaTEPHAJIOB.
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XuMHUYecKHe pe3epByaphl /ISl BbIACPKUBAHUS WM XPaHEHUS
BBOJIHOE 3AMEYAHUE

Ha sTtane skcTpakumu pacTBOPHTENEM 00pa3yOTCs TPH OCHOBHBIX TEXHOJIOIMYECKUX IMOTOKA
KUIKOCTH. PesepByapbl Ul BBIICPKMBAHMS WM XPAHEHHs HCIONB3YIOTCS B JallbHEHIIEH
00paboTKe BCEX TPEX MOTOKOB CICAYIOIINM 00pa3oM:

a) PacTBOp YUCTOTO a30THOKHUCIIOTO ypaHa KOHIIEHTPUPYETCS BBITAPUBAHUEM U TIPOUCXOIUT
MpoIiece JACHUTPAINH, TIAe OH IpeBpaliaeTcss B OKCHI ypaHa. DTOT OKCHIl TOBTOPHO
UCTOJIB3YETCS B EPHOM TOIUIMBHOM LIUKJIE;

b)  pacTBOp  BBICOKOAKTHBHBIX  NPOAYKTOB  JIENEHUS  OOBIYHO  KOHIICHTPHPYETCS
BBIITAPUBAHUEM W XPAHUTCA B BUIC KOHHeHTpI/IpOBaHHOﬁ KHUOKOCTH. 9ToT KOHILICHTpAT
MOXET BIIOCJICJCTBUM TIPONTH BBIAPHBaHHE WIK OBITH TpeoOpa3oBaH B (opmy,
TIPUTOIHYO JUTS XPAHECHUS WJTH 3aXOPOHCHUS;

C) pacTBOp YMCTOTO HUTPATA IUTYTOHMS KOHIICHTPUPYETCS U XPaHUTCS IO MOCTYIJICHUS Ha
JATBPHEHIIME 3Tambl TEXHOJNOTMYECKOro Iporiecca. B dacTHOCTH, pe3epByaphl s
BEIICP)KUBAHUS WJIM XPAHECHUS PAcTBOPOB IUIYTOHHUS KOHCTPYHMPYIOTCS TaKUM 00paszoM,
9TOOBI M30€KaTh CBS3aHHBIX C KPUTHYHOCTHIO MPOOJIEM, BO3HUKAIOIIUX B PE3yJIbTaTe
W3MEHEHHH B KOHIICHTpAIMY Win (hopMe JaHHOTO MOTOKA.

CrienpasibHO TIpeHa3HAuYEHHbIE WM TOJITOTOBJIEHHBIE pe3epByapbl A BBLACPKUBAHUS WIIH
XpaHeHUs] AJsl WCHONB30BaHMS HA YCTAHOBKE IO TepepaboTKe OOMYYEeHHOTO TOIUIMBA.
PesepByapb! [ BBIICPKUBAHUS WM XPAHEHUS IOJDKHBI OBITH YCTOMYMBBI K KOPPO3HOHHOMY
BO3JICHCTBUIO a30THOW KHCIOTHL. Pe3epByaphl U BBIAEPKHMBAHMSA WIM XpaHEHHA OOBIYHO
M3rOTaBIMBAIOTCS U3 TAKUX MAaTEpUaIOB, KaK MaJIOyTJIEPOANCTHIE HEP)KAaBEIOIINE CTaJIM, TUTAH
WM LTMPKOHUH WM APYTHE BEICOKOKaYECTBEHHBIE MaTepHualibl. PesepByapsl A7t BEIICPKUBAHUS
WIM XPaHEHUs] MOTYT OBITh CKOHCTPYHMPOBaHBI TaKUM 00pa3oM, 4TOOBI MX 3KCIUTyaTalus W
TEeXHUYECKOe OOCITy)KUBaHHE IPOM3BOAWINCH TUCTAHIIMOHHO, U MOTYT HMETh CIIEIyIOIIUe
0COOEHHOCTH C TOUKHU 3PEHUS KOHTPOJIA 32 SAEPHON KPUTHYHOCTBIO:

1)  OopHBIN 5KBUBAJIEHT CTEHOK WJIM BHYTPEHHHX KOHCTPYKIMI paBeH MO MEHbIIeH
Mmepe 2%, b0

2)  IWIMHIPWYICCKHE pPe3epByaphl MMEIOT MaKCUMAaIbHBIA awameTp 175 MM (7 mioiimMoB),
0o

3) MPSMOYTOJIGHBIA WMJIM KOJIBIIEBOM pe3epByap HMMEET MAaKCUMAJIbHYIO IIUPUHY 75 MM
(3 mroiima).

Cucrema KOHBepCHH HUTPATA IJIYTOHHUS B OKCH]L

BBOJIHOE 3AMEYAHUE

Ha OonpmmHCTBE YCTaHOBOK IO TEPEepabOTKE STOT KOHEYHBIN MPOIECC BKIIOYAET KOHBEPCHIO
pacTBopa HUTpaTa IUIyTOHHUSA B JBYOKHCH IUTYTOHHS. B YHCIIO OCHOBHBIX oOIepamnuii 3TOTO
mporiecca BXOMAAT: XpaHEHHWE W KOPPEKTHPOBKA HCXOAHOTO TEXHOJOTHYECKOTO MaTepHuaia,
OCaXIEHNE W pa3lielieHre TBEPOH 1 KUIKOH (ha3bl, MpOKaJIMBaHHE, 0OpalIeHne ¢ MPOTYyKTOM,
BEHTWISLIMS, OOpallleHHe C 0TXOIaMH U YIIPaBJIeHHE MPOIIECCOM.
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3aMKHYTBIC CHCTEMBI, CIICHMAIBHO NpEAHA3HAYCHHBIE WU MOJATOTOBJICHHBIC AJSI KOHBEPCHUHU
HUTpaTa IUTyTOHUS B OKCHJ IDTYyTOHHS, B YaCTHOCTH, OOOPYIOBaHHbBIE TaKHM 00pa3oM, YTOOBI
n30eKaTh JOCTIKEHHS KPUTUIHOCTH M PaTHalliOHHBIX AP (EKTOB, a TAKKe CBECTH K MEHUMYMY
OITaCHOCTH, CBSI3aHHBIE C TOKCHYHOCTBIO.

Cucrema KOHBEPCHH OKCHAA IUTYTOHUS B METAJLI
BBOJHOE 3AMEYAHUE

DTOT TIpoIiecc, KOTOPBIA MOXET OBITh CBS3aH C YCTAHOBKOW IO TiepepaloTKe, BKITFOYACT
(TOpUpOBaHKE JABYOKUCH ILTYTOHUSI, OOBIYHO C MPUMEHEHHEM BBICOKOAKTHBHOTO (DTOPHCTOTrO
BOJIOPOMIA, C IENbI0  MOJydYeHHss  (TOpWAa  IUTyTOHHS, KOTOPBI  BHOCICICTBHH
BOCCTaHABJIMBACTCS C TIOMOIIBI0 METAJUTMYECKOTO KAJBIHS BBICOKONH YHUCTOTBI JIO TONYYCHHS
METAJNIMYCCKOI'O IUTYTOHUA U @Topnaa KaJIblIA B BUC IIJIaKa. B uncino ocHOBHBIX onepaum‘/'l
JAHHOTO TIpollecca BXONAT:  (propupoBaHue (Hampumep, ¢ TPUMEHEHHEM O0OpYIOBaHMUS,
COJIEPIKAIIEro OIAropo/IHbIC METAIIIBI WK 3AIUIIIEHHOTO MMOKPHITHEM U3 HUX), BOCCTAHOBJICHHE
MeTauia (HampuMep, C MPUMEHEHHEM KepaMUYEeCKHX THUTJICH), BOCCTAHOBIICHHE IIUIAKa,
oOpaliieHre ¢ POTyKTOM, BEHTHJISIINS, 00OpaIlIeHUe C OTXOAaMH U YIPABJICHHUE TPOIECCOM.

3aMKHYTbIE CUCTEMBI, CTICIUATIBHO NPEAHA3HAYECHHbIE WIN TIOArOTOBJIECHHbIE IS IIPOU3BOACTBA
METAJUTMYECKOTO IUTYTOHHUS, B YaCTHOCTH, O0OpPYAOBaHHBIC TaKUM 00pa3oM, YTOOBI M30eXaTh
JOOCTIDKCHUS] KPUTHYHOCTH M PaIHalUOHHBIX 3()(EKTOB, a TakkKe CBECTH K MUHUMYMY
OIIACHOCTH, CBA3aHHBIE C TOKCUYHOCTBIO.

YCeTaHOBKH AJIS1 H3TOTOBJIEHHMS TOILIMBHBIX 3JIEMEHTOB
"V cTaHOBKA [UIA U3TOTOBJIEHNS TOILUIMBHBIX JJIEMEHTOB" BKIIFOYAET 000pYIOBAHHE:
M

a) KOTOpoe OOBIMHO HAXOAWTCS B HEMOCPEACTBEHHOM KOHTaKTe C TEXHOJIOTHYECKUM
MOTOKOM SIIEPHOTO MaTepHhaia WM HENOCPEJCTBEHHO o0padaTbiBaeT €ro, Wi Ke
yIpaBiseT UM, WIIH,

b)  KoTOpoOE repMETH3UPYET SIMEPHBIN MaTepHall BHYTPH 00OJIOUKH.

YcraHoBKH U1l pa3fejieHAs] H30TONOB yYpaHa W 000pydoBaHHMe, KpOMe AHAJIMTHYECKHX
NPUOOPOB, CIIELHAIBHO NPeIHA3HAYEeHHOE WU NOAT0TOBJIEHHOE /151 ITOI0

IMpenmeTsl 000pPYIOBaHUS, HA KOTOpPBIC, KAK CUMTACTCS, PACHIPOCTPAHSICTCS 3HAYCHUE (pasbl
"o0opymoBaHWE, KpPOME AaHAINTHICCKHX IPHOOPOB, CIICIHANBLHO TPEAHA3HAYCHHOE WIIN
MTOITOTOBJICHHOE" IJIS pa3AeiiCHUs U30TOTIOB YpaHa, BKIIFOUAIOT B ceOsI:

I'azoBble IIeHTpH(l)yl"I/I U y3Jbl U KOMIIOHCHTBI, CHCHUAJBHO IIPpEeAHAZHAYCHHbIC WIH
MOJAroTOBJCHHBIC 1JI1 UCITOJb30BAaHUA B ra3oBbIX ueHTpnq)yrax

BBOJIHOE 3AMEYAHUE

l'azoBas meHTpU(yTra OOBIMHO COCTOMT M3 TOHKOCTEHHOTO(BIX) IMIMHIPA(OB) TUAMETPOM OT
75 MM (3 mroiima) mo 400 MM (16 mMOHMOB) ¢ BEPTUKANBHOW IEHTPAIBHON OCKHIO, KOTOPHIH(€e)
roMeneH(bl) B BAKyyM M BpaImaeTcs(F0TCs) C BEICOKOM OKPY>KHOM CKOpPOCTRIO Topsiaka 300 m/c
wm Oonee. Jnst gocTkeHHss OOJBLION CKOPOCTH  KOHCTPYKIMOHHBIE — MaTepUalibl
BPAIIAIOIINXCS KOMIIOHEHTOB JIOJDKHBI MMETh BBICOKOE 3HA4YEHHE OTHOLICHHS MPOYHOCTH K
TUIOTHOCTH, a POTOpHAas cOOpKa M, CIIEOBATENBFHO, OTICNbHBIE €€ KOMIIOHEHTHI JIOJKHBI
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W3TOTOBJIATHCS C BBICOKOM CTENEHBIO TOYHOCTH, YTOOBI pa3dasaHc ObI MHHUMAJbHBIM. B
OTIIMYHE OT APYTuX HeHTpudyr ra3oBas meHTpUQyTa IUIs oOOTalleHUs ypaHa MMEET BHYTPH
POTOpPHON KaMmephbl Bpamaromniyrocs(uecs) neperopoAky(u) B ¢Gopme AHUCKa M HETOABIKHYIO
cucreMy nojaud U orBoja rasza UFg, cOCTOSIYI0 MO MEHbIIEH Mepe U3 TPEX OTHEIbHBIX
KaHaJloB, JBAa W3 KOTOPBIX COEIUHEHBI C JIOMATKaMM, OTXOJAIIMMHM OT OCH pOTOpa K
nepudeprifHON 9acTH pPOTOpPHOH KaMmephl. B BakyyMe HaXOAWTCS TakKe PSI BaKHBIX
HEBpAILAIOMINXCS IEMEHTOB, KOTOpPhIE, XOTSI M UMEIOT 0COOYI0 KOHCTPYKIIMIO, HE CIIOKHBI B
M3TOTOBJICHUH W HE M3TOTOBJISIOTCS M3 YHHKAJIBHBIX MaTepualioB. lleHTpudyx Has yCTaHOBKa,
OJITHAaKO, TpeOyeT OOJBIIOrO YHCIIA 3TUX KOMIIOHEHTOB, TaK YTO HX KOJIMYECTBO MOXET CITY>KHTh
Ba)KHBIM MHJKATOPOM KOHEYHOTO HCIOJIE30BaHUSI.

Bpamaromuecs KOMIIOHEHTbI
a)  llomHbIe poTopHBIE COOPKU:

TOHKOCTEHHBIE LMIMHAPHI WIM PAJ COSIUHEHHBIX MEXIy COOOH TOHKOCTEHHBIX IMJIMHIPOB,
W3rOTOBJICHHBIX W3 OJHOTO WIIM 0oJice MaTepuajoB C BBICOKMM 3HAUCHHWEM OTHOIICHHS
MIPOYHOCTH K IIOTHOCTH, YKazaHHbIX B [IOSICHUTEJIBHOM 3AMEYAHUU k HacTosmeMy
paznmeny. CoenvHeHHE LWIMHIAPOB MEXAY COOOH OCYIIECTBIISICTCS NPH IOMOIIM THOKHX
ciiIb()OHOB WM KOJel, OmucaHHbIX B dacTu 5.1.1.c) Hmke. CoOpaHHBIH pOTOp MMeEET
BHYTPEHHIOIO(M€) eperopoAKy(1) 1 KOHIIEBBIE y3JIbl, ONHCaHHble B yacTsx 5.1.1.d) u e) Hike.
OnHako nonHast cOOpKa MOKET OBITh TIOCTaBJICHA 3aKa34UKY B YACTUYHO COOpaHHOM BHUJIE.

b)  Potopnsie TpyOsI:

CHeLMAaNbHO NpeIHa3HauYeHHbIE WM MOATOTOBJICHHBIE TOHKOCTCHHBIC LIMIMHAPHI C TOJIIHMHON
creakn 12 MM (0,5 motiMa) wim MeHee, auamerpoM oOT 75 mm (3 mroiima) 1o 400 M
(16 mroiiMOB), M3rOTOBIIEHHBIE U3 OJJHOTO WM O0Jiee MaTepHUaoB, UMEIOINX BHICOKOE 3HAUYCHNE
OTHOIIEHUs MPOYHOCTH K IUIOTHOCTH, yKazaHHbIX B [IOSCHUTEJIbBHOM 3AMEYAHUU x
HaCTOALIEMY pa3Jeny.

c) Konbua nim cunb(oHsI:

KOMITOHEHTHI, CIICIMalIbHO TpeNHa3HaYeHHbIE WIIM TMOJTrOTOBJICHHBIC UIS CO3IAaHHS MECTHOM
OTIOPHI JJIs1 POTOPHOM TPYOBI MM COSTUHEHHS PsIa POTOPHBIX TPyO. CHITb(OHBI TIPEACTABIISIFOT
c000#1 KOPOTKHE ITHHIPHI ¢ ToNuHON cTeHku 3 mum (0,12 aroiiMa) ninm MeHee, TUaMeTPOM OT
75 MM (3 mrotima) o 400 mum (16 qrOiiMOB), UMEFOIIMX OJUH TO(P M M3TOTOBJICHHBIE U3 OJTHOTO
M3 MaTepuaioB, IMEIOIINX BEICOKOE 3HAYSHNE OTHOIIEHHUS IIPOYHOCTH K IIIOTHOCTH, YKa3aHHBIX
B [IOSICHUTEJIbHOM 3AMEYAHUU x HacTOSIIEMY pa3eiy.

d)  Ileperopomkwu:

KOMIIOHEHTHI B ¢opMe aucka amamerpoM oT 75vMm g0 400 mm (ot 3 mo 16 mroiimoB),
CTICLMANIBHO TIpeJHA3HAYECHHBIE WM OATOTOBIICHHBIE JUIsl YCTAHOBKU BHYTPH POTOPHOM TPyOBI
HEHTPUDYTH C TETHI0 H30JIMPOBATH BBHITYCKHYIO KaMepy OT TJIaBHOW pa3eNUTeIbHONH KaMephl ’
B HEKOTOPBIX CIydasx JJIsl YJIydIleHUs: TUpKyIsauuu ra3a UFg BHYTpH TJIaBHOU pas/ieIuTeNbHON
KaMepbl POTOPHOM TPYObl M W3rOTOBJIEHHBIE M3 OJHOTO M3 MaTepHalOB, HMEIOIIMX BHICOKOE
3HAYEHHE OTHOILCHUS IPOYHOCTM K IJIOTHOCTH, YKa3aHHbXx B [IOSACHUTEJIBHOM
3AMEYAHUNU x HacrosiiieMy pazzeny.

e)  BepxHue/HWKHUE KPBIIIKY:

KOMIIOHEHTH B (hopMe mucka mauamerpoM oT 75 MM (3 mroiima) mo 400 mm (16 mroiimoB),
CIICMUAJIBHO MPCAHA3HAYCHHBIC WM TIOATOTOBJICHHBIC TaKUM 06p330M, 4TOOBI TOYHO
COOTBETCTBOBaTh JIMAMETPY KOHIIOB POTOpHOU TpyObl M Onaromaps stomy ynepxkuBath UFg
BHYTPH €¢. ITH KOMIIOHEHTBI HCTIONB3YIOTCS ISl TOTO, YTOOBI MOJICPKUBATE, YICPKUBAThH HIIH
COJIepKaTh B ce0e KaK COCTABHYIO YacTh JIEMEHTBI BEPXHETO MOANIMITHAKA (BEPXHSS KPBIIIKA)



5.1.2.

WIK CIYXHUTh B KAueCTBE HECYILCH YacTH BpAIUAIOLIUXCS DIIEMEHTOB 3JICKTPOABUTATEs U
AIIEMEHTOB HIDKHETO TOJIIUITHWKA (HIDKHAS KpBIIIKA), W W3TOTOBJIAIOTCS W3 OJHOTO U3
MaTepHaoB, IMEIOIINX BHICOKOE 3HAYEHHE OTHOIICHHS MMPOYHOCTH K IUIOTHOCTH, YKA3aHHBIX B
[NOACHUTEJIBHOM 3AMEYAHUU x HacTOSIIEMY pa3aeiy.

I[NTOACHUTEJIbHOE 3AMEYAHUE
J171s1 BpaIlaronmxcsi KOMIIOHEHTOB HEHTPU(YT HCHONB3YIOTCS CIACAYIOINE MaTCPHAIIBL:

a)  MapTEHCHTHOCTAPCIOLIME CTAlM, HMMEIONIMEe MAKCHMAJbHBIA MpeaeN IPOYHOCTH Ha
pactsmxenne 2,05 x 10° H/m® (300 000 ¢ynt/xs. aroiim) wm Goree;

b)  aTFOMHHHEBBIC CIUIABBI, MMCIOIINE MAaKCUMAIbHBINA MPEIes MPOYHOCTH HA PaCTSHKEHHE
0,46 x 10" H/M* (67 000 byHT/KB. m0iim) witu Gortee;

C)  BOJIOKHHCTbIE (HHUTCNONOOHBIC) MaTepHanbl, MNPUTOTHBIE MJSI HCIIOJB30BaHHA B
KOMITO3UTHBIX CTPYKTYpax M HMEIOIINE 3HA4YEHHsS YAEIbHOTO MOJIYJS YIPYTrOCTH
123x10°M mmm 6Gomee M MAaKCHMMAJIBHOTO YHENBHOTO IIpeleNna NpOYHOCTH Ha
pactsmxenne 0,3 x 10°M nm Goree ("ymenbHbII MOIy/Tb yIpyrocti' - 310 Moays FOHra
B H/Mz, NIICHHBI Ha VACTHHBIH BeC B H/ME ; "MaKCHUMaJbHBIA YAETBHBIN TIpeel
MPOYHOCTH Ha pacTsDKeHHe" - 3TO MaKCUMAJIbHBIHN Mpees MPOYHOCTH Ha PACTSHKEHHUE B
H/MZ, JICTICHHBIN Ha YICTBHBINA BEC B H/M3).

CraTH4yecKkne KOMIIOHEHThI
a) [ToammnHuKN ¢ MAarHUTHOM MMOABECKOM:

CMELHUaIbHO MpeHa3HaueHHbIE WM MOJATOTOBJIEHHBIEC MOAIIMITHUKOBBIE Y31bl, COCTOSIIHE U3
KOJIBIICBOTO MarHWTa, MOJBEIICHHOrO B 00oiMe, cojepikaiield AeMIpUPYIOUIYIO Cpemy.
ObGotima wm3rotoBmsiercss w3 croiikoro K UFg wmarepmanma  (cMm. [IOSICHUTEJIBHOE
3AMEYAHUE x« pazgeny 5.2.). MaraouT coenuHseTCs C IOJIOCHBIM HAKOHEYHHKOM WU
BTOPHIM MAarHUTOM, YCTAHOBJEHHBIM Ha BEpXHEW KpBIIIKE, OMHCcaHHON B paszgene 5.1.1.e).
Marsutr MoOXeT MMeTh (OpMy KONIbI[a C COOTHOIIEHHEM MEXAy BHEUIHHM ¥ BHYTPEHHHM
JTaMeTpaMy, MEHBIIIMM WM paBHBIM 1,6:1. MarHut MoxeT uMeth (HopMy, 00eCTICUHBAOIIYTO
HavyanbHyto nponunaemMocts 0,15 I'a/m (120 000 enuann CI'C) wmm Gonee, WM OCTaTOYHYIO
HaMarHMYeHHOCTh 98,5% wim Oonee, WM TPOW3BEACHHE WHIAYKIUH Ha MaKCHUMAIIbHYIO
HanpsokeHHOCTh mons Goee 80 k/Lik/M® (10'Tc.D). Kpome OOBIMHBIX CBOMCTB MaTepHala,
HEOOXOJMMBIM  IPEJBAPUTEIILHBIM  YCIOBHEM  SIBJISICTCSI  OrPaHUYCHHE OYCHb MAaJbIMU
nonyckamu (MeHee 0,1 mm wmm 0,004 mofima), OTKJIOHEHMS MAarHUTHBIX oOceil  OT
T€OMETPUIECKHX OCel MITH o0ecTiedeHre 0co00i TOMOTeHHOCTH MaTepralia MarHuTa.

b)  IommmnHuku/nemmndeps:

CIICNUAJIBHO TMPE€AHA3HAYCHHBIC WJIM MOATOTOBJICHHBLIC TMIOAIIMITHUKH, COACPKAIIHUC Y3€JI
OCB/YIUIOTHUTEIBHOE KOJIBIIO, CMOHTHPOBaHHBIM Ha aemndepe. Och OOBIYHO NPEACTABISACT
co00i#l BaJ W3 3aKaleHHOH CTalld C OMHMM KOHIIOM B (hopMe TOJyC(epsl, U CO CPEACTBAMHU
TTOJICOCTMHEHUST K HIDKHEH KPBITIKE, onrcanHoi B pazmene 5.1.1. ), Ha mpyrom. Bai, ognako,
MOJKET OBITh COEIMHEH C TUIPOANHAMUYECKUM MOAMMIHUKOM. Kombiio nmeet ¢popmy TabneTku
¢ mnomycepudecknuM YriyOlleHHeM Ha OJHOW TIOBEPXHOCTH. OJTH KOMIIOHEHTHI 4YacTo
MOCTABIISFOTCS OTIEIBHO OT JAemIidepa.



5.2.

C) MOJ'ICKyJI}IpHLIe HaCOChI:

CIEIUANBHO MPEAHA3HAYCHHBIE WM TIOATOTOBJICHHBIE IMUIMHIAPEI C BBITOYCHHBIMH WIH
BBIJIaBJIEHHBIMU BHYTPH CIUPAJIbHBIMU KaHABKAMH U C BBHICBEPJICHHBIMU BHYTPH OTBEPCTUSAMH.
TunoBsIMU pa3MepaMU SBISAIOTCS CIEAYIOIIME: BHYTPEHHHUM auamerp oT 75 MM (3 mroiima) 1o
400 MM (16 mroiimoB), TommuHa cteHkw 10 MM (0,4 mroiima) wiam Oojiee, ¢ JTMHOHN, PaBHOM
nuamerpy win Oosbine. KaHaBKM OOBIYHO MMEIOT TPSIMOYTOJBHOE MOTNEPEYHOE CEUCHHE H
rmyouny 2 mum (0,08 nroiima) nnm Gornee.

d)  Crarops! nBuTaTenei:

CIIENMAIBHO TIpeJHA3HAYCHHBIC WM TIOJITOTOBJICHHBIE CTaTOPbl KOJBLEBOW (OPMBI UL
BBICOKOCKOPOCTHBIX MHOTO()a3HBIX THCTEPE3UCHBIX (WM PEaKTHBHBIX) 3JIEKTPOJBHIATENICH
MEPEeMEHHOTO TOKa JUIi CHHXPOHHOW paboThl B YCIOBHAX BakyyMa B JMana3oHe 4YacToT
600-2000 I'm 1 B gmamazone mormHocteil 50-1000 BA. Craropsl coctosT M3 MHOToaszHbIX
OOMOTOK Ha MHOTOCJIOHOM >KENIE3HOM CEpACYHHMKE C HU3KHUMH TOTEpSIMH, COCTABICHHOM W3
TOHKHX TUIACTHH, 00BITHO TommmHoM 2,0 MM (0,08 mroitma) mimm MeHee.

e)  Kopmyca/mpuemanku neHTpudyru

KOMITOHEHTHI, CHEelMaIbHO TpenHa3sHaYeHHbIE WM MOJATOTOBJICHHBIC JJISI pasMEIICHUS B HUX
cOOpKH POTOpHOM TpyObI razoBoil HeHTpudyru. Kopyc cocTOMT M3 KECTKOro LMIMHAPA C
tommuHON cTeHku mo 30 MM (1,2 moifiMa) ¢ TIPEIM3HOHHO OOpaOOTAHHBIMH KOHIIAMH ISt
YCTQHOBKM TOJIIMIHUKOB W C OJHUM WJIM HECKONbKUMU (QIaHIAMH JJIsI MOHTaXKa.
OOpaboTanHble KOHLBI MapaUleNbHBl JIPYr APYrY M TEpIeHAMKYJSPHBI MPOJONBHOH OCH
mmHapa B npenenax 0,05 rpagyca wimm meHee. Kopiryc MoeT Takke MPENCTaBISITH COOOM
KOHCTPYKLMIO STMEUCTOrO THUIA UL Pa3MEIIEHUs] B HEM HECKOJIbKUX pOTOpHBIX TpyO. Kopmyca
M3rOTaBIMBAIOTCS U3 MaTepuasoB, koppo3uecToikux k UFg, wim 3ammmarorcss MOKphITHEM U3
TaKHX MaTepHaoB.

) JloBymku:

CTENUabHO TpeNHa3HaYeHHBIE WM TMOATOTOBJICHHBIE TPYOKHM BHYTPEHHHM IHaMETPOM O
12 mm (0,5 mroiima) mis u3Binedenus raza UFq u3 poTopHO# TpyObl Mo MeTonay TpyOku [luto
(T.e. C OTBEpCTHEM, HANpPABICHHBIM Ha KPYroBOHW MOTOK Ta3a B POTOPHOU TPyOe, K MpUMepy,
MOCPEACTBOM M3rnda KOHIA paiabHO PACIIONOKEHHON TPyOKH), KOTOPhIE MOYKHO MPUKPEITUTh
K [EeHTpaJbHOW CHCTEME W3BJICUYEHUS ra3a. [pyOKHM W3TOTOBJIEHBI W3 MAaTepualioB,
kopposuecTodkux K UF, min 3aruinaroTcst MOKPHITHEM U3 TAKUX MAaTEPUAIOB.

CrnenuajbHO mNpeIHAZHAYEHHBbIE WIH TOATOTOBJIEHHbIE BCIOMOraTeJbHbIE CHCTEMBI,
000py/I0BaHME M KOMIIOHEHTHI JIJIsl HCII0JIb30BAHUSI HA ra30leHTPUYKHOIl YCTAHOBKE 10
000rameHnIo

BBOJIHOE 3AMEYAHUE

BcrnoMorarensHble cuCcTeMBI, 000pYAOBaHHE M KOMIIOHEHTHI Ta30IICHTPU(YKHOH YCTAHOBKHU MO
00OTalIeHUIO TPENCTABIIIOT COO00H CHUCTEMBI YCTaHOBKH, HeoOxomumble sl momaun UFg B
HEHTPU(YTH, IS CBSI3H OTAEIBHBIX HEHTPUPYT MEXIY COOO0M ¢ LEeNbio 00pa30BaHMs KacKalloB
(wmm cTymeHei), 4toObl JOCTWYH OOJiee BBICOKOTO OOOTAIIeHWs W W3BIEYh '"MPOAYKT' W
"xBocTel" UFg u3 meHTpudyr, a Tarke o0OpymoOBaHHE, HEOOXOMWMOE IS TPHUBEICHHS B
JeicTBHE LEHTPU(YT WIH IS YIIPaBJIEHUS YCTaHOBKOIA.



5.2.1.

5.2.2.

5.2.3.

O6bruno UFs ucmapsiercss W3 TBEpABIX BEILECTB, NOMEIICHHBIX BHYTPH MOAOTPEBAEMBIX
aBTOKJIABOB, M MO/IA€TCS B ra3000pa3Hoil popMe K HeHTpHUpyTraM d4epe3 CHCTEMY KOJUIEKTOPHBIX
TpyOomnpoBooB kKackama. "lIpomykt" u "xBocThl" UFe, mocTymaronmie u3 MEeHTPUPYT B BHIE
ra3000pa3HbIX TMOTOKOB, TaKKe NPOXOIAT HYepe3 CHCTeMY KOJUIEKTOPHBIX TPyOOIpOBOJIOB
KackajJa K XOJIOAHBIM JIoByIIKaMm (paboraronmm mpu Temmeparype okono 203K (-70°C)), rue
OHM KOHIGHCHPYIOTCS M 3aT€M IIOMEUIAIOTCS B COOTBETCTBYIOIIME KOHTEHHEpHI Ui
TPAHCIIOPTHPOBKHM WIJIM XpaHEHHs. Tak KaK yCTAaHOBKa 10 OOOTalIeHHI0 COCTOMT M3 MHOTHX
TBICSIY LEHTPU(YT, COOpaHHBIX B KacKaabl, CO3JAalOTCI MHOTOKHJIOMETPOBBIC KOJUICKTOPHBIC
TPYOOIIPOBOIBI KAaCKaJOB C THICSYaMH CBAapHBIX IIBOB, IPUYEM CXEMa OCHOBHOHM YacTH HX
COCIIMHEHWH MHOTOKpaTHO TmoBTOpsiercs. OOopymoBaHWE, KOMIIOHEHTBI W CHCTEMBI
TpyOONPOBOJOB U3TOTOBIISIIOTCS ¢ COOMIOCHUEM BBICOKUX TPEOOBaHHUH K BaKyyM-IZIOTHOCTH U
YHCTOTE 00PaOOTKH.

CucreMbl oaa4Yu/cucTeMbI 0TBO/IA "'mpoayKTa" U ""XBOCTOB"

CHGLII/IEU'IBHO npeaHa3HAYCHHBIC nim IIOATOTOBJICHHBIC TCXHOJIOITM4YCCKHUEC CHUCTCMBI,
BKJIIOYArOIIHC:

MUTAIONIME ABTOKJIABHl (WM CTaHIUM), Hcronb3dyemble mnsd mnoxaun UFg B Kackamel
neHTpudyr npu masiaeann Ao 100 xlla (15 dbyHT/KB. AFOiM) U Tipu cKopocTH 1 KI/4 win
Ooitee;

JecyOnmMMaTopsl (MM XOJIOJHBIE JIOBYIIKH), WCHONb3yeMmble i BbiBenenus: UFg u3
kackagoB npu naenenuu o 3 klla (0,5 dyHT/KB. qroiim). [JlecyOnumaTopsl CIOCOOHBI
oxiaxaareest 10 203 K (-70°C) u narpesatsest 10 343 K (70°C);

CTaHIMH "TipoaykTa" 1 "XBOCTOB'", HCIIONIb3yeMble ISt TiepeMertienust UFs B KOHTEHHEPHI.

Ota ycTaHoBKa, 000pyIOBaHHE M TPYOOIPOBOIBI MOJHOCTHIO M3TOTABIUBAIOTCA W3 CTOWKUX K
UFs w™artepmanoB wim 3ammmaroTcs HokpeitieM u3 Hux (cm. [TIOSICHUTEJIBHOE
3AMEYAHUE k panHOMy pasneny) ¢ coONIOACHHEM BBICOKMX TPEOOBAaHUM K BaKyyM-
TUIOTHOCTH U YHCTOTE 00pabOTKH.

ManuHHbIe CHCTEMbI KOJJIEKTOPHBIX TPYOOIPOBO/I0B

CoeunanbHO MpeAHA3HAUYCHHBIC WM  IOATOTOBJIECHHBIE CHCTEMBI TPyOONpPOBOIOB U
KOJUIEKTOpOB Ayis1 yaepxxkanusi UFg BHyTpu 1ieHTpu(yKHBIX KackaloB. OTa ceTh TpyOOIPOBOIOB
OOBIYHO TpEACTaBISIET COOOH CHCTEMY € "TPOHHBIM" KOJUIEKTOPOM, M KaXKdas LEHTpUdyra
COEIIMHEHA C KKABIM M3 KOJUIEKTOpoB. CIIen0BaTeNbHO, CXeMa OCHOBHOM 4acTH UX COSIMHEHUS
MHOTOKpPATHO TIOBTOpsieTcs. OHa TIOTHOCTBIO M3TOTaBIMBacTCs 3 cTolkux K UF¢ MaTepnanmoB
(em. TIOSICHUTEJIBHOE 3AMEYAHUE k HacrosiiieMy paszeiy) ¢ COONIOAEHHUEM BBICOKHX
TpeOoBaHMI K BaKyyM-TUIOTHOCTH U YUCTOTE 0OPaOOTKH.

Macc-ciekTpoMeTpbl/ucTouHnKd HOHOB 1151 UF;

CrienpaibHO TipeTHA3HAYCHHBIC WITH TTOJITOTOBIICHHBIE MarHUTHBIE WM KBaJpPYIIOJIbHBIE Macc-
CIEKTPOMETPEHI, CIIOCOOHBIE TIPOM3BOIUTH MPSMON 0TOOp P00 Mmo1aBaeMoi Macchl, "mpoaykra'
mwm "xBoctoB" n3 razoBbix mMoTokoB UFg m oOnamaromiyie MONHBIM HaOOpOM  CIETYIOIIUX

XapaKTCPUCTHK:

1. yIeNmbHAs pa3peliaronias CllocoOHOCTh 0 Macce cBbite 320;
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5.2.4.

5.3.

5.3.1.

2. coaepKaT UICTOYHUKH MOHOB, U3TOTOBJICHHBIC U3 HUXpOMa WJIN MOHEIIA WX 3allIUIIICHHBIC
TMOKPBITUEM U3 HUX, WIN HUKCINPOBAHHBIC,

3. coJiep)KaT MOHU3AIMOHHBIE HCTOYHUKHN ¢ 00MOapANPOBKON 3JIEKTPOHAMHU;

4. coJiepKaT KOJUIEKTOPHYIO CHCTEMY, MPUTOAHYIO ISt H30TOITHOTO aHAIH3a.
IIpeoGpa3oBaTe/n 4acTOTHI

[IpeoOpazoBareny 4acTOTHI (TaKKe M3BECTHBIE KaK KOHBEPTOPHI WM HHBEPTOPHI), CIIEIHAIBEHO
MpeHA3HAYCHHBIC WM TIOATOTOBICHHBIC /IS IUTAHHUS CTATOPOB JIBUTATENICH, OMPE/CIICHHBIX B

noamyHkTe 5.1.2. d), uiu yacTy, KOMIOHEHTHI U TIOACOOPKH TaKHX MPeodpa3oBaTeNeil 4acToThl,
00 1a1aroIMe TOTHBIM HA0OPOM CIICTYIOIINX XapaKTEPUCTHK:

1. MHoro(a3Hbli Bexo B muanasone ot 600 go 2000 I'm;

2. BBICOKasI CTA0MIILHOCTS (COo cTabmmm3anueit yactotsl myutie 0,1%);
3. HU3KUE HelTMHEHHbIe NCKaXkeHus (MeHee 2%);

4. KOA(QHIIMEHT TIOJIE3HOTO JeicTBUs cBbIiIe 8§0%.

I[NTOACHUTEJIbHOE 3AMEYAHUE

[lepeuncnennoe BbIIE OOOpPYIOBaHHE BCTYMAaeT B  HEMNOCPEACTBEHHBIH KOHTaKT C
TexHosorndeckuM rasoM UFs nnm HemocpeACTBEHHO ympaBisieT paboTod LeHTpudyr u
MPOXOXKIECHUEM I'a3a OT HEHTPU(YTH K HEHTpU]yTre U U3 Kackazia B KacKas.

Kopposuecroiikne k UFs Marepnansl BKIIOYAOT HEPXKABEIOUIYIO CTalb, AJTFOMHHUIM,
AJIFOMUHHEBBIC CIIABbI, HUKEJb WM CIIaBbI, coaepxkamme 60% u Gosee HUKEIS.

CrnenuajibHO TpeIHA3HAYEHHbIEe WJIM TOATOTOBJeHHbIe COOPKM M KOMIOHEHTHI IJs
HCIOJIb30BAHMA NPH ra3oaud¢y3noHHOM 000ralieHun

BBOJIHOE 3AMEYAHUE

[Ipu razomnddy3noHHOM METONE pa3meNeHHsT W30TOMOB ypaHa OCHOBHOH TEXHOJIOTUICCKOM
cOOpKOii SIBIISIETCSI CIEUABHBIA OPUCTHIA Ta30audy3noHHbINH Oapbep, TEITOOOMEHHUK IS
OXJIXKJIEHHST Ta3a (KOTOPBIA HarpeBaeTcs B IPOIECCe CXKATHS), YIUIOTHUTENbHBIE KIIaraHbl
PETYIMpPYIONIME KITallaHbl, a Takke TpyoornpoBoasl. Ilockonbky B Ta3omuddy3rmOHHOMH
TexHoJIoTHHU ucnonb3yercs mectudropuctsiil ypan (UFg), Bce obopymoBanue, TpyOONpOBOIBI H
MOBEPXHOCTH W3MEPUTEIBHBIX MPUOOPOB (KOTOpPBIE BCTYMAIOT B KOHTAKT C ra3oM) JOJDKHBI
W3TOTABIMBAThCA W3 MAaTepHAIOB, COXPAHSIOIIUX CTaOWIbHOCTh mpu KoHTakTe C UFg.
lazoquddy3noHHas yCTaHOBKA COCTOUT U3 Psifia TAaKMX COOPOK, TaK YTO MX KOJMIECTBO MOMKET
OBITh Ba)KHBIM MIOKa3aTeNieM KOHEYHOTO MPeAHA3HAYCHHSI.

I'azogudgdy3nonnnie 6apbepbl
a)  ChoenmambHO TIpeHa3HAYEHHBIE WM TOATOTOBJICHHBIE TOHKHWE, TOPUCTHIC (PHUIBTPHI C
pasmepom mop 100-1 000 A (amrcTpem), Tommmeol S MM (0,2 mroifMa) WIM MEHbINE, a Ui

TpyOuateix (GopMm auamerpoM 25 MM (1 JroiiM) WM MEHbBINE, HW3TOTOBJICHHBIC W3
METAJUTMYECKUX, MMOJIMMEPHBIX WU KepaMUUECKUX MaTepHaioB, kopposuecToiikux k UFg, u
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5.3.2.

5.3.3.

5.3.4.

5.3.5.

5.4.

b)  cnenuasbHO MOATOTOBJICHHBIC COCAMHCHUS WM TOPOIIKUA JIJIsi W3TOTOBJICHHS TaKHUX
¢ueTpoB. Takue coeMHEHUsT U TIOPOIIKU BKITIOYAIOT HUKENb WM CIUIaBbI, cogeprkamue 60%
i Oojiee HUKE, OKCHI amfomMuHus Wi croiikne kK UFg momHocTeio (hropmpoBaHHEBIE
YTIIEBOJOPOTHBIC TTOTUMEPHI ¢ YuCcTOTOM 99,9% nm Gornee, pasmepoM dactui] MeHee 10 MKM 1
BBICOKOH OJTHOPOJHOCTBEO YACTHUI[ TI0 KPYITHOCTH, KOTOPBIE CHEHUAIBHO MOATOTOBICHBI JUIS
M3TOTOBIICHUS Ta301u((y3HOHHBIX 0aphepoB.

Kameps1 nugdysopos

CrienpaibHO TIpeHa3HAaYeHHbBIE WITH TTOTOTOBJICHHBIE TePMETHYHBIE IMIIMHIPUIECKHAE COCYIBI
muamerpom Oonee 300 mm (12 mrofimoB) u umHON Oonee 900 mm (35 mroiimMoB), wim
MPSIMOYTOJIBHEIE COCY/Il CPAaBHUMBIX Pa3MepOB, UMEFOIINE OJIUH BITyCKHOW W JIBA BBITYCKHBIX
naTpyOka, quaMeTp KaKIoro u3 KOTOphIX Oomee 50 MM (2 mroifiMa), IS TTOMEIICHUS B HUX
razoauddy3uoHHBIX  0apbepoB, H3TOTOBICHHBIE U3 CTOMKMX K UFg MartepuanoB wiu
3alIUIICHHBIC TTOKPHITHEM U3 HUX, U MPEIHA3HAYCHHBIC JIISl YCTAHOBKU B TOPH30HTAIEHOM WITH
BEPTUKAILHOM ITOJIOKESHUH.

Kommnpeccops! u ra3oayBKu

CriermuasHO TIpeAHAa3HAYCHHBIC WA TIOATOTOBJICHHBIC OCEBBIC, IICHTPOOSKHBIE NI 00BEMHEBIC
KOMIIPECCOPBI, WJIA Ta30IyBKH C MPOU3BOAUTEIHHOCTRIO Ha Bcoce 1 M>/muH Wi 6onee UFg 1 ¢
JIaBIICHWEM Ha BBIXOJIe 10 HecKoibkux coTeH klla (100 ¢pyHT/KB. mroiim), mpenHa3HaYSHHBIE IS
JloJiroBpeMeHHOM skcrutyataiuu B cpeae UFg ¢ anekTpoaBuraresnieM COOTBETCTBYIOIICH
MOIIHOCTU WU 0€3 HETO, a TaKKe OTACIbHBIE COOPKU TAKHX KOMIIPECCOPOB U Ta30IyBOK. JTH
KOMIIPECCOPBl M Ta30yBKH MMEIOT Iepenaj JaBieHus oT 2:1 mo 6:1 u u3roraBiIMBaIOTCs U3
croiikux Kk UFs MaTepuanoB Wil MOKPHIBAIOTCS UMHU.

YiioTHeHust Bpaliarmuxcsi BajioB

CoemyanbHO — NpeIHA3HAYCHHbIE WM IOATOTOBJICHHBIE  BAKyyMHBIE  YIUIOTHEHHS,
YCTQHOBJIEHHBIE Ha CTOpPOHE TOJaYl M Ha CTOPOHE BBIXOJA JJIs YIUIOTHEHHS Bala,
COEIIMHSIOIIETO POTOP KOMIIPECCOpa MM Ta30yBKH C MPUBOAHBIM JIBUTAaTENeM, C TEM YTOOBI
00ecreunTh HAASKHYK TepMETH3aLMI0, IPEJOTBPAILIAIONIYI0 HATEKAaHHE BO3AyXa BO
BHYTPEHHIOK) KaMepy KOMIIpeCCOpa WM Ta30lyBKH, KoTopas HanonHeHa UFq. — Takue
YIUIOTHEHUsI OOBIYHO TPOEKTUPYIOTCI Ha CKOPOCTh HaTeKkaHusi OyQepHOro rasza MeHee
1000 cn’/vu (60 groiiv’/MuH).

TennoooMeHHnKH 111 oxaakaenus UF

CroenyanbHO NpeIHA3HAUYCHHBIC WM MOATOTOBJICHHBIC TEIULIOOOMEHHUKH, W3TOTOBJIECHHBIE U3
croiikux k UFg MaTepuanoB nin MOKPHITEIE UMH (33 MCKITIOYEHHEM HEprKaBeIollel CTalu), WU
MeJbl0, WM JIOOBIM COYETAHHEM 3THX METAUIOB M PACCUMTAHHBIE HAa CKOPOCTh M3MEHEHHS
JaBIieHus1, onpeaesitomiero yreuky, menee 10 I1a (0,0015 ¢byHT/B. AroiiM) B 4ac Tipu miepernae
nasienns 100 xIa (15 ¢hyHT/KB. qroiim).

CrnenuajibHO TpeHA3HAYEHHBbIC WJIH TOATOTOBJICHHbIE BCIIOMOraTeJbHbIE CHCTEMBI,
00opy10BaHHe U KOMIIOHEHTbI /15l HCII0JIb30BAHUsI IPH ra3oau¢Ppy3MoHHOM 000raleHnu

BBOJIHOE 3AMEYAHUE
BcnomorarensHble  cMcTeMBI, 00OpYIOBaHHE W KOMIIOHEHTHI Uil Tra3oauddy3noHHBIX

YCTaHOBOK TI0 OOOTaIlIEHUIO IMPEACTABISIIOT COOOW CHUCTEMBI YCTAHOBKH, HEOOXOIUMBIE IS
nogaun UFs B razomuddysnonHyto cOOpKy, A CBSI3M OTACNBHBIX COOPOK MEXTy cOoOOH M
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5.4.1.

5.4.2.

5.4.3.

00pa3oBaHus KacKaJoB (WM CTyIEHEH) C LEeMbI0 MOCTENEHHOro AOCTIKEHHUs Oosiee BBICOKOTO
oboratenus 1 u3Bnedenus "npoaykra” u "xBoctoB" UFe n3 muddys3nonHbIx kackagos. Beuny
BBICOKOMHEPLIMOHHBIX XapakTEepUCTHK IU(dy3HMOHHBIX KacKaioB J000€ IpepbIBaHUE UX
paboTbl, OCOOEHHO UX OCTAHOBKA, IIPUBOIAT K CEpPbe3HbIM IHOCieACTBUAM. Clie10BaTeIbHO, Ha
razonuddy3noHHOI ycTaHOBKE Ba)KHOE 3HAYEHHE UMEIOT CTPOrOe M MOCTOSHHOE TOAACpKaHUe
BaKyyMa BO BCEX TEXHOJIOTMYECKHMX CHCTEMaX, aBTOMATHYECKas 3allUTa OT aBapuil U TOYHOE
aBTOMATHYECKOE peryIMpOoBaHKe MTOTOKA ra3a. Bee 3To mpuBoIUT K HEOOXOANMOCTH OCHAILICHUS
YCTaHOBKH OOJBIIMM KOJWYECTBOM CICHUATbHBIX H3MEPHUTENBHBIX, DETyIHPYIOINX H
YIPABJISAIOMINX CUCTEM.

OobuHo UF¢ mcnapsiercss U3 IWIMHIPOB, MOMEIICHHBIX BHYTPH aBTOKJIABOB, W TMOJACTCS B
ra3zoo0pazHoii (opMe K BXOJHBIM TOYKAM Yepe3 CHCTEMY KOJJICKTOPHBIX TPYOOIpPOBOIOB
kackagma. "[IpomykT" 1 "xBocThl" UFg, IOCTyTIAIONTIE U3 BEIXOIHBIX TOYCK B BUE Ta3000pa3HBIX
MOTOKOB, IPOXOJIAT Yepe3 CHCTEMY KOJUIEKTOPHBIX TPYOOIPOBOAOB Kackaaa JTH00 K XOJOTHBIM
JIOBYIIKAM, JTMOO K KOMIPECCOPHBIM CTaHIMAM, Ije ra3oo0pasHbiii moTok UFg cxmxaercs u
3aTeM MOMEIACTCS B COOTBETCTBYIONIHE KOHTEHHEpHI JJIS TPAHCTIOPTUPOBKH M XPAHCHHUSL.
[ockonbky razomuddy3noHHas YCTaHOBKa MO OOOTAICHUIO HWMEET OOJBIIOE KOJIUYECTBO
razonuddy3noHHBIX CcOOpOK, COOpaHHBIX B KacKaabl, CO3JAIOTCS MHOTOKHJIOMETPOBBIC
KOJUIEKTOPHBIC TPYOOMPOBO/IBbI KACKATIOB C THICSYaMH CBAPHBIX IIIBOB, IPHYEM CXeMa OCHOBHOM
YaCTH WX COCJAWHEHHH MHOTOKpaTHO ToBTOpsiercs. OOOpyIOBaHUE, KOMIIOHEHTBI M CHCTEMBI
TpyOONPOBOJIOB U3TOTOBIISIIOTCS ¢ COONFOJICHUEM BBICOKUX TPeOOBaHHH K BaKyyM-TIOTHOCTH U
YHCTOTE 00PaAOOTKH.

CucreMbl oaa4Yu/cCUCTEMbI 0TBO/IA "'mpoayKTa' U ""XBOCTOB"

CrenuanbHO MPeAHA3HAYCHHBIC WK TIOATOTOBICHHBIC TEXHOJIOTHYECKUE CUCTEMBI, CITOCOOHBIC
pabotats nipu masiennn 300 klla (45 GyHT/KB. mM0HM) WM MEHEe, BKITFOYAsT:

MUTAIONIAE aBTOKIAaBBl (WM CHCTEMBI), HCTHonb3yemble it mnomaun  UFs B
razoaud y3uoHHBIC KaCKaIbl,

JiecyOnuMaTopsl (MM XOJIOJHBIC JIOBYIIIKH), UCIONb3yeMble aisi BeiBeneHus UFg w3
ra3oaudy3uOHHBIX KacKaJoB;

cranuun oxwkenus, rae UFg B razooOpasHoil ¢opme M3 Kackaga CKUMaeTcs M
OXJIAXKIAETCSI A0 KUAKOTO COCTOSHHS;

cTanuuu "mpoaykra' winu "XBocToB", wucHoib3dyeMele A nepememeHuss UFg B
KOHTEUHEPBI.

CucTtemMbl KOJUIEKTOPHBIX TPY0OONIPOBOI0B

CrienpanbHO TIpeJHa3HAYEHHBIE WJIM TOATOTOBJICHHBIE CHUCTEMBI TPYOOIPOBOJIOB M CHCTEMBI
KowiekTopoB it yaepxkanus UFg BHyTpr Tazomuddy3MoHHBIX KackamaoB. JTa CETh
TpyOOIPOBOIOB OOBIYHO MPECTABIISIET COOOH CHCTEMY C "JBOHHBIM" KOJUICKTOPOM, TE KaxIas
siYeiika CoeTMHeHa ¢ KaKIBIM U3 KOJIEKTOPOB.

BakyyMHbIe cucTeMbI

a) CrienanbHO TpeTHa3HAYeHHBIE FITH TTOrOTOBJICHHBIE KPYTTHBIE BAKYYMHBIE MarCTPaTH,

BaKyYyMHBIC KOJIJICKTOPBI u BaKyyMHBIC HaCOChbI MIPOU3BOAUTEIILHOCTEIO 5 M3/ MHWH
(175 yr’/mun) umu Gornee.
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5.44.

5.4.5.

5.5.

b)  BakyymHBIE HacOCHI, CIENHAIBLHO MpeAHA3HaYeHHbIC A1 paboTel B cozaepxkamieil UFg
arMocdepe U M3rOTOBJIICHHBIC M3 aJTIOMHHUS, HUKENS WM CIUIABOB, colepxkamux Oonee 60%
HUKEJIS WIN HOKPBIThIE UMH. DTH HACOCHI MOTYT OBITh WJIM POTALMOHHBIMH, UM TIOPIIHEBBIMH,
MOTYT HUMETh BBITECHSIOIINE W (PTOPHCTO-YIIIEPOJHbIE YIUIOTHEHHS, a TakKe B HHUX MOTYT
MPUCYTCTBOBATH CIIELUAIBHBIE pabodne KHUIKOCTH.

CrnenuaJjibHble CTONOPHBbIE U PeryJIMpyomye KJianaHbl

CoeunanbHO TNpeJHAa3HAYEHHbIE MM IOATOTOBJICHHBIE pYy4YHbIE MM aBTOMAaTHYECKHE
CTOIIOPHBIE U PETyJIMPYIOLIHE KilallaHbl CHIIL(OHHOIO THIIA, U3rOTOBJIECHHbIE U3 cTOMKHUX K UF
MartepuaioB, quamerpoM ot 40 no 1500 mm (1,5 1o 59 aroliMOB) Il yCTaHOBKU B OCHOBHBIX U
BCIIOMOTATENBHBIX CHCTEMax ra301u(dy3rnOHHBIX YCTaHOBOK 10 00OTaICHHIO.

Macc-cniekTpoMeTpbl/ucTouHnKHA HOHOB 1151 UF;

CrienmanbHO NpeHa3HaYeHHBIE WM TOATOTOBJICHHBIE MAarHUTHBIE WM KBaJIPYIOJIbHBIC Macc-
CIIEKTPOMETPBI, CIIOCOOHBIE TIPOM3BOAUTD MPSAMOI 0TOOp NPo0 MmojaBaeMoil Macchl, "mpoaykra”
wm "xBocToB" M3 ra3oBbiXx NMOTokoB UFg W oOnmajmaromme MONHBIM HaOOpOM  CIETYIOMINX
XapaKTePHCTHUK:

1. yAeTbHAs pa3peliaromias ClrtocoOHOCTh 1o Macce cBaite 320);

2. coacpKaT HICTOYHUKHW NOHOB, U3TOTOBJICHHBIC N3 HUXPpOMa WJIN MOHEIIA UK 3alllUIIICHHBIC
TOKPBITUEM U3 HUX, MW HUKCIMPOBAHHBIC,

3. COZAEPKAT HOHU3ALMOHHBIC HCTOYHUKH ¢ O0MOapIUPOBKOM 3IEKTPOHAMU;
4. COJIEpKAT KOJUIEKTOPHYIO CUCTEMY, IIPUTOAHYHO JUISl U30TOITHOIO aHAJIU3a.
I[NOACHUTEJIBHOE 3AMEYAHUE

[epeuncnennoe Bble OOOPYAOBaHME BCTYMAaeT B  HEMOCPEICTBEHHBI KOHTAKT ¢
TexXHoormdeckuM razoM UFg, MO0 HEMOCPEICTBEHHO PEryIHMPYeT IMOTOK B MpeaesiaX KacKaaa.
Bce moBepxHOCTH, KOTOpbIE BCTYMAIOT B KOHTAKT C TEXHOJOTMUYECKHM Ta30M, UEIMKOM
H3rOoTaBIUBAIOTCS U3 cTOMKUX K UF¢ MaTepranoB Wiv MOKpbIBAOTCS UMH. /{115 11enelt pa3aenos,
OTHOCSIIUXCS K Ta30au¢y3MOHHBIM YCTpPOHCTBaM, Marepualsl, Kopposuectoiikne Kk UFg,
BKJIFOYAIOT HEPI)KaBEIOIIYIO0 CTajlb, AJIOMUHHM, alFOMMHHUEBBIEC CIUIaBbl, OKCHJ[ AJTIOMHUHUS,
HUKEITh WIH CIUIaBbI, copepskamue 60% wim Ooiee HUKeIs, a Takke cToiikne kK UFg MomHOCTRI0
(TOpUPOBaHHBIE YTIIEBOIOPOIHBIE TIOJTUMEPHI.

CHeIII/IaJ]bHO npeaHasHAa4YCHHbI€ HWJIM MOATOTOBJICHHbLIC CUCTEMbI, 060pynonamfle 41
KOMIIOHEHTDI JJIfl UCITOJIL30BAHHUA HA YCTAHOBKAX a3POAUHAMHUYECKOI0 060rameHml.

BBOJIHOE 3AMEYAHUE

B mporneccax asponmHamudeckoro odoramieHusi cmech rasooopasHoro UFs m nerkoro rasa
(Bomopox WM TeMi) CKUMACTCSl M 3aTE€M IIPOITyCKACTCsl Yepe3 PasZesioIine JIEMEHTHI, B
KOTOPBIX H30TOITHOE pa3/ielieHue 3aBepIIaeTcss IOCPEACTBOM  IOMYYEHHs  OONBIINX
LEHTPOOEKHBIX CHJ O TEOMETPHM KPUBOJMHEHHOW CTeHKH. YCHEUHO pa3paboTaHbl ABa
mpolecca 3TOr0 THIA: IIPOLIECC COIUIOBOTO pa3lefieHUs] M Ipolecc BUXPEeBOH TpyOku. s
000MX IPOLIECCOB OCHOBHBIMU KOMITOHEHTaMH KacKaJia pa3AeieHHUs SIBISIIOTCS HIHHIPUIECKHIE
KOpIyca, B KOTOPBIX pa3MEIlEHbl CIeUUabHBbIC pa3AeUTENbHbIE SJIEMEHTHl (COIia WIN
BUXPEBBIC TPYOKH), Fa30BbIC KOMIIPECCOPHI U TEIUIOOOMEHHUKH ISl yAaJIeHHs 00pa3yroIerocs
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5.5.1.

5.5.2.

5.5.3.

MpY CKaTHX Terria. J{s adpoiMHAMUYECKUX YCTAaHOBOK TPEOYETCs ETBIN Psil TAKUX KacKaJIoB,
TaKk 4YTO HMX KOJMYECTBO MOJKET CIYKUTh Ba)XKHBIM YKa3aTeJIeM KOHEYHOTO MCIOJb30BAHMUA.
ITockonbky B a’poaMHamMuyeckoM mnporecce wucnonszyercss UFg, TMOBEpXHOCTH BCEro
000pyTOBaHUs, TPYOOIIPOBOJIOB ¥ U3MEPHUTEIBHBIX MPHUOOPOB (KOTOPHIE BCTYIAIOT B KOHTAKT C
ra30M) JIOJDKHBI M3TOTABJIMBATECS U3 MAaTEPUAIIOB, COXPAHSIONIUX YCTOMYMBOCTD MPH KOHTAKTE
Cc UF6

[NOAACHUTEJIBHOE 3AMEYAHUE

IlepeuncreHHble B HACTOSAIIEM PA3Jee dJIEMEHTHI BCTYAIOT B HEIOCPEACTBEHHBIN KOHTAKT C
TexHosnorndecknuM razoM UFg 1100 HeMOCpeCTBEHHO PETYIUPYIOT MOTOK B Tpeesiax Kackaaa.
Bce moBepxHOCTH, KOTOpBIE BCTYHAIOT B KOHTAKT C TEXHOJOTMYECKHM Ta30M, LEIUKOM
W3rOTAaBIMBAIOTCS M3 CTOMKHX K UFs MaTepuanoB, WM 3alWINEHBl MOKPBITUEM M3 TaKUX
MaTepuanoB. [ 1enel paszmena, OTHOCAINEroca K OJJIEMEHTaM — a’pOAMHAMUYECKOTO
oboramenusi, kopposuectoiikne kK UFs MaTepuabl, BKIIOYAIOT Melb, HEP)KaBEIOIIYIO CTalb,
AIFOMHMHHH, aTIOMHHHUEBBIC CIUIABBI, HUKEJb WIH CIUIaBbl, coneprkaie 60% umu 6osee HUKENS,
a taoke croiikue Kk UFg monHocThio (pTOpHpOBaHHBIE YTTIEBOAOPOIHBIE TOJTMMEPHI.

Pa3nenurenbHble comia

CHGHI/I&HBHO MMPCAHA3HAYCHHBIC WJIM IOATOTOBJICHHBIC PA3ACIIUTCIIBHBIC COIUIa U UX C60pKI/I.
PasnenutensHbIe COMIa COCTOAT W3 IIEICBUIHBIX HM30THYTHIX KAHAIOB C PaHycoOM H3rHOa
menee 1 MM (06braHO oT 0,1 m0 0,05 MM), Koppo3uecToikix K UFs, 1 MMErOmuX BHYTPESHHIOIO
PEXKYILYIO KPOMKY, KOTOpast pa3zieNsieT MPOTEKAIOIIHIA Yepe3 COIUIO ra3 Ha JABe (ppaKiuH.

Buxpesbie TpyOKkn

CrienMaibHO TIpeHA3HAYCHHBIC WM TOJTOTOBJICHHBIC BHUXPEBBIC TPYOKHM W HMX COOpPKH.
BuxpeBpie TpyOKHM MMEIOT IMITHHIPUICCKYIO WM KOHYCOOOpa3Hyo (OopMy, U3TOTOBIICHBI U3
kopposuectoikux k UFg MarepualioB WM 3alllMIIEHBl MOKPHITUEM M3 TaKUX MATepHAIOB U
uMmeroT nuamerp oT 0,5 cM 10 4 cM Tpu OTHOIICHWH JIWHBI K quamerpy 20:1 wim MeHee, a
TaKXke OJTHO WM 00Jiee TAHTCHIIMAIBHOE BXOMHOE OTBepCcThE. TpyOKH MOTYT OBITH OCHAIIICHBI
OTBOJIaMH COTIOBOTO THITA HA OTHOM FIJTH Ha 000MX KOHIIAX.

[NOACHUTEJIBHOE 3AMEYAHUE

[TurarenpHbIA Ta3 NOCTYNAET B BUXPEBYIO TPYOKY IO KacaTeNbHOM C OJHOTO KOHLIA WM 4epe3
3aKpy4YUBAIONIME JIONIATKYA WM 4€pPe3 MHOIOYMCICHHBIE TAHITCHLIUAIBHBIE BXOJHBIE OTBEPCTUS
BJIOJTb TPYOKH.

KoMnipeccopbl ¥ ra3ogyBKu

CreuuanbHO NMperHa3HauYCHHBIC WM MOATOTOBIICHHBIE OCEBBIC, LIEHTPU(YKHBIC N 00bEMHBIC
KOMIIPECCOPBI WJIM I'a30yBKH, M3TOTOBIECHHBIE U3 KOppo3uecToWkux k UF¢ mMaTepuasioB, wim
BAIMIICHHBIC TOKPHITHEM M3 TAKHX MATEPHAIIOB, IPOM3BOAMTEIBHOCTHIO HA BXOAE 2 M°/MHH
i 6onee cmecu UFgu Hecymiero rasa (Bogopos uit renuii).

[NOSACHUTEJIBHOE 3AMEYAHUE

Takue KoMITpecCOpBI ¥ Ta30TyBKH OOBITHO UMEIOT Iepernay nasieHus ot 1,2:1 no 6:1.
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5.5.4.

5.5.5.

5.5.6.

5.5.7.

5.5.8.

YiioTHeHust Bpaliarmuxcsi BajioB

CriermuaibHO  TIpeMHA3HAUYCHHBIE WM ITOTOTOBJICHHBIC YIUIOTHEHWS BPAIIAIOIIMXCS BaJIOB,
YCTAaHOBJICHHBIE HA CTOpPOHE TIOJaYd W HA CTOPOHE BEIXOJA JUIA VIUIOTHEHUS Baja,
COCIMHSIIOIIEr0 POTOP KOMIPEccopa WM POTOp Ta30qyBKH C MPUBOIAHBIM JIBUTATEIEM, C TEM
9TOOBI 00ECIICUHNTh HAMISKHYIO TePMETH3AIIHIO, TIPEI0TBPANIAIONIYIO BBIXO] TEXHOJIOTHIECKOTO
ra3a Win HaTeKaHWe BO3/IyXa WM YIUIOTHSIIOIIETO Ta3a BO BHYTPEHHIOI KaMepy KoMIIpeccopa
WJIM Ta30yBKH, KOTOpas 3anoiHeHa cMecsio UF 1 Hecyiero rasa.

Tem1000MeHHUKH JJISl OXJIAKIEHHS ra3a

CrienpaneHO TIpefHa3HAYEHHBIE WM TIOJTOTOBIICHHBIE TEINIOOOMEHHUKH, M3TOTOBJICHHBIE U3
kopposuectoiikux k UFg MaTepuanoB Ui 3allUIlEHHbIE TIOKPHITHEM U3 TAKUX MAaTEPHAJIOB.

Koxyxu pazgensiiommx 31eMeHTOB

CHCHI/I&HBHO NMPpEAHASHAYCHHBIC WJIM TIOATOTOBJICHHBIC KOXYXH pPa3ACIdoIuX 3JIEMCHTOB,
HU3TrOTOBJICHHBIC W3 KOppO3H€CTOI7H(HX K UF(, MAaTCpUAJIOB WM 3alIUIICHHBIX TOKPBITUCM U3
TAaKHUX MAaTCPUAJIOB, IJI IOMCIICHHS B HUX BUXPCBBIX TPY6OK WJIH pa3aCIUTCIIbHBIX COIICIL.

[NOSACHUTEJIBHOE 3AMEYAHUE

OTH KOKYXH MOTYT MPEICTABIATE COO0H MIIMHIpHYICCKIE KaMephl nuameTpom Oosee 300 MM u
muHON G6omee 900 MM WITM TIPAMOYTOJIBHBIE KaMephl CPaBHUMBIX pa3MepOB M MOTYT OBITH
MIpeAHa3HaueHbI I YCTAaHOBKH B TOPU30HTAIBHOM HITH BEPTUKAILHOM MOJIOKEHUH.

Cucrembl nogaun/cucTeMsl 0TBoAA '"'mpoaykTa'’ M "'XBOCTOB"

CrenpanbHO TIpeJHAa3HAYEHHBIE WM TIOATOTOBJICHHBIE TEXHOIOTMYECKHE CHCTEMBl WIIH
o0opymoBaHME IJIsi OOOTATUTENBHBIX YCTAHOBOK, M3TOTOBIIEHHBIE M3 Koppo3uecToikmx k UFg
MaTEepUAJIOB, WX 3aIUIICHHBIX TIOKPHITHEM U3 TAKUX MAaTEPHATIOB, BKITFOYAIOIIIHE:

a) MUTAIOIIAE ABTOKJIABBI, IEYM WM CHCTEMbI, HCHOJb3yeMmble masi momaunm UFg mis
mporiecca oOoraIieHus;

b) necyOnmuMaropel (WM XOJOJHBIE JIOBYIIKH), HCIIONB3yeMble Ui BBIBEACHHUS
Harperoro UFy u3 mpotiecca obGorarieHust 1uis MoC/ae Iy OIIEro MepeMeICHHS;

c) CTaHIMH OTBEPIK/ICHUS WM OXKM)KEHHsI, NCTIONIb3yeMble s BeiBeneHus UFq u3 mporecca
oOorarmeHus myTeM cxxatus U epeBoga UFq B KuaKyt0 itk TBEpAyIo GopMmy;

d)  crammum '"mpomykrta" wiam "XBocToB", wucnonblyemble aia mepemerieHus UFs B
KOHTEUHEPBI.

CucTtemMbl KOJUIEKTOPHBIX TPY0ONIPOBOI0B

CrenpanpbHO  TIpeAHa3HAYeHHBIE WM TIOATOTOBJIEHHBIE  CHUCTEMBI  KOJUIEKTOPHBIX
TpyOOIPOBOIOB, U3TOTOBJICHHBIE M3 Koppo3uecTolikux kK UFg mMarepuanoB Wiy 3almumicHHEBIC
MOKPBITHEM M3 TaKMX MaTepuaioB, A yuepxaHus UFg BHYyTpH a’poauiHaMIUYECKHX KacKaIoB.
Jra ceTb TPyOOIIPOBOIOB OOBIMHO IMPEICTABISIET COOOH CHCTEMy C "ABOWHBIM" KOJIIEKTOPOM,
TJIe KaXXIbIid KacKaJ[ WM TPyIIa KacKaJ0B COeTUHEHBI C KaXKIbIM U3 KOJUIEKTOPOB.
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5.5.9.

5.5.10.

5.5.11.

5.5.12.

BaKyyMHLIe CHUCTEMBI 1 HACOCBI

a) CrienmanbHO  TpeJHA3HAYCHHBIE WM  TOJTOTOBJIIEHHBIE BaKyyMHBIE  CHCTEMEI,
MPOU3BOIUTEIBHOCTHIO Ha BXOJIE 5 M>/MUH WM 0oJiee, COCTOSAIINE U3 BaKyYMHBIX MarucTpaei,
BaKyyMHBIX KOJUICKTOPOB W BaKyyMHBIX HACOCOB, W IMpEAHA3HAUCHHBIC Ui pPabOTHl B
conepxammx UFg ra3oBbIx cpegax.

b)  BakyymHbIe HACOCHI, ClIEIMANILHO MPETHA3HAYEHHBIC MW TIOATOTOBJICHHBIC [Tl pa0OTHI B
conepxamux UFg ra3oBbIX cpeax W M3rOTOBJICHHBIE U3 KopposuecTorkux k UFq marepuanos
WM 3aLUILEHHBIX MOKPBITHEM M3 TAKHX MAaTEpHUaloB. B 3TMX Hacocax MOTYT UCHOJIB30BaThCS
(TOPUCTO-yTIIePOIHBIC YIUIOTHEHUS U CIICIIHATIBHbIC pA00UUE KHUKOCTH.

CrnenmajibHble CTONOPHBIE M Pery/Iupyoye KIanaHbl

CrenpanpHble MpeJHA3HAYCHHBIC WM TOATOTOBICHHBIC PYYHBIE WM aBTOMATUYECKHE
CTOTIOpHBIE W  PErylUpPYIOIIMe KIAmaHbl CHIHGOHHOTO THIIA, W3TOTOBJICHHBIE U3
koppozuectoiikux k UFg MarepuanoB Win 3alllMIIEHHBIE TMOKPHITUEM M3 TaKMX MaTepHaJIOB,
muamerpoM oT40 mo 1500 MM UIi MOHTa)Ka B OCHOBHBIX W BCIIOMOTaTENIBHBIX CHUCTEMaxX
YCTaHOBOK a3pOJTHAMHYECKOTO 00O0TaIeHNSI.

Macc-ciekTpoMeTpbl/ucTouHnKdA HOHOB 1151 UF;

CrienpaibHO TIpeTHa3HAYeHHBIE WUTH TTOJITOTOBIICHHBIE MarHUTHBIE FITH KBapPYTIOJIbHBIE Macc-
CIIEKTPOMETPBI, CIIOCOOHBIE TIPOU3BOAUTD MPSMOI 0TOOp NPo0 MmojaBaeMoii Macchl, "mpoaykra”
wm "XBocToB" W3 ra3oBbix MoTokoB UFg u oOnmamaroriye MOJHBIM HAOOPOM CIIEAYHOIINX
XapaKTEPUCTHK:

1. yIenbpHas pa3periaronas CrlocoOHOCTh o Macce cBbite 320;

2. coacpKaT HICTOYHUKHW NOHOB, U3TOTOBJICHHBIC N3 HUXPOMa WJIN MOHEIIA WK 3alllUIIICHHBIC
TOKPBITUEM U3 HUX, W HUKCIIMPOBAHHBIC,

3. coJiepyKaT HOHU3AIMOHHbIC HCTOYHHUKH ¢ O00OMOApTUPOBKOM AIIEKTPOHAMI,
4, coJiepKaT KOJJIEKTOPHYIO CUCTEMY, IPUTOAHYIO JUIsl U30TOITHOTO aHaJIH3a.
Cucremsl otnesenus UFg oT Hecyero raza

CrnenuanbHO MpEIHA3HAYCHHBIC WM  TIOATOTOBJICHHBIC TEXHOJOTMYCCKHE CUCTEMBI JUIS
otnenenmst UFg oT Hecytero ra3a (Boaopoia Wik TeITus).

[NOSAACHUTEJIBHOE 3AMEYAHUE

OTH CHUCTEMBI TpeAHA3HAYCHBI JJIsi COKparieHus conepxkanmst UFg B HecymieM rase 10 OJHOM
YaCcTH Ha MUJUIMOH WM MEHEE M MOTYT BKJIFOUaTh TaKOe 000PYI0BaHHUE, KaK:

a) KPHOTCHHBIC TETNTIOOOMEHHUKH M KPHOCETIapaTOphl, CIOCOOHBIEC CO3/IaBaTh TEMIICPATyPhI
-120°C wiu Menee, nnu

b)  OMOKM KPHOTEHHOTO OXJIAXKICHWSA, CIOCOOHBIE co3maBaTh Temmeparypbl -120°C wmm
MeHee, U
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5.6.

5.6.1.

C) OJIOKM pa3eIMTENLHBIX COMEN WM BUXPEBBIX TpyOok s otneneHus UFg oT Hecyiero
rasa, uim

d)  xomomusie moBymiku UFs, ciocoOHbIE co3maBaTh Temmeparypsl -20°C wim MeHee.

CnenuajibHO TpeIHA3HAYEHHbIE WIM TOJATOTOBJIEHHbIE CHCTEMBI, 00OpyJIOBaHHE U
KOMIIOHEHTBI UISl HCIOJb30BAHHS HA YCTAHOBKAX XHMHYECKOr0 OOMeHa WU
HMOHOOOMEHHOI0 000raleHus

BBOJIHOE 3AMEYAHUE

HesnaunrensHoe pa3nuyane W30TOMOB ypaHa 10 Macce MPUBOIUT K HEOONBIINM M3MEHEHUSM B
PaBHOBECHH XMMHYECKUX PEaKITHi, KOTOPhIE MOTYT HCIIOJNB30BaThCS B KAUECTBE OCHOBBI JIJIS
pas3jienieHsi W30TOINOB. YCIEIIHO pa3padoTaHO [Ba MPOIECCa:  KHUIKOCTHO-XKHMIKOCTHBIN
XMMUYECKUI OOMEH M TBEPI0-KUIKOCTHBIM HOHHBII OOMEH.

B mporecce XKUIKOCTHO-)KUAKOCTHOTO XHUMHYECKOTO OOMEHa B MPOTHBOTOKE IPOHCXOIUT
B3aUMOJICHICTBHE HECMEIITUBAIOINXCSI XHUKUX (ha3 (BOMHBIX WIIM OPraHUIECKHUX), YTO MPUBOTUT
K 3¢ ¢eKTy KacKaaupoBaHUs THICAY CTaAWN pasziencHus. BomHas ¢asza coctouT M3 XJopuaa
ypaHa B pacTBOpe COJSIHOM KHCIOTBI;  OpraHWdYeckas ¢as3a COCTOMT W3 JKCTpareHra,
COZIepIKalllero XJOpHUJIl ypaHa B OPraHWYecKOM pacTBopuTelie. KOHTakTHBIMH (HIBTpaMH B
pa3eNnuTeNTbHOM KacKalie MOTYT SBIIThCS JKAIAKOCTHO-KHIKOCTHBIE OOMEHHBIE KOJIOHHBI
(Takme, KaKk UMITyJTLCHBIE KOJIOHHBI C CETYATHIMH TapelTKaMH) FITH KHUIKOCTHBIE IIEHTPH (Y KHBIS
KOHTaKkTHbIe (QuibTpel. Ha 000MX KOHIAX pa3lelUTENbHOTO Kackala B HETsIX 00ecredeHHs
peduiokca Ha KaXKJIOM KOHIIE HEOOXOMUMBI XHMUYECKUE MPEeBpalieHUS (OKHUCICHHE U
BOCCTaHOBIICHHE). [TlaBHas 3amaya KOHCTPYKIMM COCTOMT B TOM, 4YTOOBI HE JIOMyCTHTH
3arpsi3HEHNS] TEXHOJOTHMYECKUX IMOTOKOB HEKOTOPHIMH HOHAMH METaJUIoB. B cBszm c 3THM
WCTIOJIL3YFOTCS TUTACTUKOBBIE, TIOKPHITHIC TUIACTUKOM (BKJIFOYAs MPUMEHEHHE (TOPUPOBAHHBIX
YTJIEBOIOPOHBIX MTOIMMEPOB) W/HITH TTOKPBITHIE CTEKIIOM KOJIOHHBI U TPYOOTIPOBO/IBL.

B TBepmo-KHIKOCTHOM HOHOOOMEHHOM Tpoliecce OOOTalleHHe JOCTUTACTCS MOCPENCTBOM
ascopOIpn/necopOIuy ypaHa Ha CIeIMaIbHOW, OYeHb OBICTPO JCUCTBYIOIICH MOHOOOMEHHOM
cMolie Win ajncopOeHTe. PacTBop ypaHa B COJSIHON KHCJIOTE M JIpyrHe XUMHYECKHE PEearcHThI
MPOITYCKAIOTCS Yepe3 MUIMHIPUISCKUE 000TaTUTEIIbHBIC KOJIOHHBI, COJICPIKAIIINE YIUIOTHCHHBIC
ciou ajcopOeHTta. Jlis ToznepKaHUs HENPEPBHIBHOCTH TIpollecca HEOOXOaUMa CHCTeMa
pedirokca B ensix BBICBOOOXKACHHS ypaHa U3 aJcopOeHTa OOpaTHO B YKWJAKHI MOTOK, C TeM
9TOOBI MOXKHO OBLTO coOpaTh "MpoAyKT" W "XBOCTHI". DTO MOCTUTACTCS ITyTEM HCITOJIE30BAHM
MOJXOMIAIINX XUMUYECKUX PEareHTOB BOCCTAHOBIICHHS/OKHCICHUS, KOTOpPHIC IOJHOCTHIO
pETCHEPUPYIOTCA B Pa3feibHBIX BHENIHUX METASX M KOTOPhIE MOTYT  YacTUYHO
pereHeprpoBaThCS B CAMUX M30TOMHBIX Pa3/ICUTENLHBIX KoloHHAaX. [IpucyTcTBHe B Tporecce
TOpSYMX KOHIICHTPUPOBAHHBIX PACTBOPOB COJISIHOM KHCJIOTHI TpeOyeT, YToObl 000OpYI0BaHKE
OBUI0O M3TOTOBJICHO W3 CIICHUAIBHBIX KOPPO3MECTONKMX MATCPUAIOB WM  3alllUINEHO
MOKPBITHEM M3 TAKUX MATEPUAIIOB.

ZKMIKOCTHO-KHIKOCTHbIE 00MEHHbIE KOJIOHHbI (XUMHUYECKHIT 00MEeH)

[IpOTHBOTOYHBIC KHUIAKOCTHO-KHJKOCTHBIE OOMEHHBIC KOJIOHHBI, HUMEIONINE MEXaHHYCeCKHUN
CHJIOBOM BBOJ (T.e. HUMITYJILCHBIC KOJIOHHBI C C€TYATBIMU TapCiIKaMU, KOJIOHHBI C TapCJIKaMu,
COBCPILAMONIMMHI BO3BPAaTHO TMOCTYMATENbHBIC JBHXKCHHS, M KOJOHHBI C BHYTPECHHHUMH
TypOMHHBIMA CMECUTEIISIMH), CIICIMAIBHO TpPEeTHA3HAYCHHBIC WM TIOATOTOBJICHHBIC IS
oforaiieHusi ypaHa ¢ UCIOJb30BaHUEM IIpOIiecca XUMUUYECKOro oOMeHa. JIjisi KOPpPO3HOHHOM
YCTOMUYMBOCTH K KOHIICHTPUPOBAHHBIM PACTBOPAM COJISIHONM KHCIIOTBHI 3TH KOJIOHHBI M HUX
BHYTPCHHHE KOMIIOHEHTBI H3TOTOBJICHBI U3 TMOIXOSIIHUX INIACTUKOBBIX MATEPHANIOB (TAKHX, KaK
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5.6.2.

5.6.3.

(TOpHpOBaHHBIE YTIIEBOJOPOAHBIC MOJMMEpPbI) WIM CTeKJIa WM 3aIlUIICHBI TOKPHITHEM W3
TakuX MarepuajioB. KOJOHHBI CIpoeKTUpOBaHbI Ha KOpoTKoe (30 cekyHI WM MeHee) BpeMs
MPOXOXKICHHS B KacKaJe.

LenTpudy:KubIe ;KUIKOCTHO-)KMIKOCTHbIE KOHTAKTHBIE PUIBLTPHI (XUMHYECKUI 00MeH)

HentpudyxHaoie JKUJIKOCTHO-KUIKOCTHBIE KOHTaKTHbIE (uIIBTpHI, CIeLHaTIBHO
npenHa3HauYeHHBIE WM TOArOTOBJICHHBIE ISl 0OOTAIlCHUS] ypaHa C MCHOJIb30BaHUEM Ipoliecca
XUMHYECKOro oOMeHa. B Takux KOHTakTHBIX (HIBTPAaX MCHOJIB3YeTCs BpalleHHe s
MOJTyYEeHUs] OPTaHMYECKUX U JKUJIKUX IIOTOKOB, @ 3aTe€M LIEHTPOOESKHasl CHia VIl pa3feieHHs
¢a3. Insg KOppO3MOHHONH CTOMKOCTH K KOHLEHTPHUPOBAHHBIM PACTBOPAM COJISIHOH KHCIIOTBHI
KOHTAaKTHbIE (MIBTPHI W3TOTaBIMBAIOTCS M3 COOTBETCTBYIOUIMX IUIACTHKOBBIX MaTEpHAJIOB
(Takux, Kak ()TOpUPOBAaHHBIC YIJICBOAOPOAHBIC IIOJMMEphI) WM IOKPHIBAIOTCA HMH WIH
crexioM. LleHTprdyXHbIe KOHTaKTHBIE (DUIBTPHI CHPOCKTHPOBaHBI Ha KopoTkoe (30 cexyHI
WM MEHEe) BpeMsl IPOXOXKIEHH B KacKaje.

CucreMbl 4 000pyI0BaHNe 1JIs1 BOCCTAHOBJICEHHS YPaHa (XUMHYECKHIT 00MeH)

a) CrienanbHO TIpeJHAa3HAUYEHHBIE WJIM TOATOTOBJICHHBIE SYEHKH 3IEKTPOXUMHUYECKOTO
BOCCTAHOBIICHHS JJIs1 BOCCTAHOBJIEHUS ypaHa U3 OIHOTO BAJIEHTHOTO COCTOSIHHS B APYTO€ IUIA
o0oramieHusl ypaHa ¢ HCIOJIb30BaHWEM Tpoliecca XUMHUYECKOro ooMmeHa. Marepuainsl sueexk,
HaXOJIAIIHECS B KOHTAKTE C TEXHOJIOTHYECKUMH PACTBOPAMHU, JOJKHEI OBITh KOPPO3UECTORKUMH
K KOHLIEHTPUPOBAHHBIM PAaCTBOPAM COJISTHOM KHCIIOTBL.

[NOSAACHUTEJIBHOE 3AMEYAHUE

KaTonHblii oTCeK s4elKH TOIKEH OBITh CPOEKTUPOBAH TaKUM 00pa3oM, YTOOBI IPEIOTBPATUTh
MOBTOPHOE OKHUCIICHHE ypaHa 10 OoJjiee BBHICOKOTO BaJIEHTHOTO cocTosHHA. [ ynepskaHus
ypaHa B KaTOJHOM OTCEKE SUeiika MOXET UMETh HENPOHHULAeMYyIo quadparMeHHyI0 MeMOpaHy,
W3rOTOBJICHHYIO M3 CIELMAIBHOTO KaTHOHHO-OOMEHHOro warepuana. Katom cocrout wu3
COOTBETCTBYIOIIETO TBEPOr0 POBOJHUKA, TAKOTO, KaK rpadur.

b) CrienualibHO TIpeIHA3HAYCHHBIE WM TIOJTOTOBJICHHBIC CHCTEMBI JIJIS M3BIICUCHUS U™ us
OpPraHUYECKOTO TOTOKA, PEryJIMPOBAHUS KOHIICHTPAIIUM KHUCIOTHI W IS 3allOJHCHUS SUCEeK
ANEKTPOXUMHUYECKOTO BOCCTAHOBJICHHUS HAa IPOU3BOJICTBEHHOM BBIXO/I€ KaCKaa.

I[NOACHUTEJIBHOE 3AMEYAHUE

DTH CHCTEMBI COCTOSIT M3 0OOPYIOBAHHS SKCTPAKIMM pacTBOpHTeqeM st otronkn U™ m3
OPraHUYEeCcKOro TOTOKA B JKHIKHI pacTBOp, OOOPYJOBaHWS BHITIAPUBAHUS W/WIH JIPYTOrO
000pyIOBaHUs ISl JOCTHKEHUS PETYIUPOBKU U KOHTPOJISI BOJOPOTHOTO TIOKA3aTelsl, H HACOCOB
WIM JPyTUX YCTPOMCTB TEpPEHOCA JUIS  3alOHCHUS  SYECK  AJICKTPOXUMUYECKOTO
BoccTaHoBneHus. OCHOBHAs 3a/1a4a KOHCTPYKIIMK COCTOHT B TOM, YTOOBI H30€KaTh 3arpsI3HEHHS
MOTOKA JKUJKOCTH HMOHAMHM HEKOTOPBIX MeTayuioB. ClefoBaTeNbHO, TE YacTh O000pYIOBaHHMS
CHCTEMBI, KOTOPBIC HAXOJATCS B KOHTAKTE C TEXHOJOTMYECKUM ITOTOKOM, U3rOTABIMBAIOTCS U3
COOTBETCTBYIOIINX MAaTepHANIOB (TaKWX, KaK CTEKJIO, (TOPUPOBAHHBIC YIJICBOIOPOIHBIC
MTOJTUMEpHI, CyNb(haT noaudenna, cyashoH Moy Gupa U MPOIMUTAHHBIA CMOJION rpaduT), HiTu
3allIMIICHBI ITOKPBITUEM U3 TAKUX MAaTECPUAJIOB.
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5.6.4.

5.6.5.

5.6.6.

CucreMbl MOATOTOBKYU MUTAHUS (XMMHYECKU 00MEeH)

CriermuaiibHO — TIpeHA3HAYCHHBIC WJIM  TOJATOTOBJICHHBIE CHCTEMBI UISI  TIPOW3BOJICTBA
MUTATEIBHBIX PACTBOPOB XJIOPHIIA YpaHa BBICOKOH YHCTOTHI JUIS YCTAHOBOK IO Pa3CIICHUIO
M30TOIOB ypaHa METOJIOM XUMHIECKOTO OOMEHA.

[NOSACHUTEJIBHOE 3AMEYAHUE

DTHU CUCTEMBI COCTOAT U3 00OPYIOBAaHUS ISl PACTBOPEHUS, SKCTPAKIIUHA PACTBOPUTEIIEM H/WITH
MOHOOOMEHHOTO O00OpYIOBaHHSA [UIi OYUCTKH, a TaKXKe OJJIEKTPOIIMTHIECKUX SUeeK JUId
Boccranosenns U™ wmm U™ B U™, B aTux crcremax MIPOU3BOJATCS PACTBOPBI XJIOPUAA YPaHa,
B KOTOPBIX COJEPKUTCS JIUIIb HECKOJIBKO YacTe Ha MWJUIMOH METAJUIMYECKUX BKIIFOUCHHH,
TakuX, KaK XpOM, KeJe30, BaHa[IMi, MOIMOJCH M APYTHX JBYXBAJCHTHBIX MX KATHOHOB FITH
KAaTHOHOB C 0OJIBbIIIEH BaICHTHOCTHIO. KOHCTPYKIIMOHHBIE MaTepHaiIbl IS SJIEMEHTOB CUCTEMBI,
B KOTOpOi 00padarhiBaeTCs U™ BBICOKOH YHCTOTBI, BKIIOYAIOT CTEKIIO, (bTOpUpOBaHHBIC
YIJIEBOJIOPOJIHEIE TOJMMEPBI, TPaduT, MOKPBHITHINA TONMMBUHUI-CYIb()ATHRIM HIH TOIHIGHUp-
CYTH(OHHBIM TUTACTHKOM U TPOITUTAHHBIN CMOJIOH.

CucremMbl OKHCJICHUS YPaHa (XUMHYeCKHI 00MeH)

CrieruaiisHO TIpeHA3HAYCHHBIC WK TTOJITOTOBJICHHBIE CUCTEMBI JUIS OKHCIICHHS U® s U™ I
BO3BpalllcHUS B KAaCKaJ pa3elicHUs HM30TOMOB ypaHa B Tpoliecce OOOTalleHUus METOIOM
XAMHYECKOTO 0OMEHa.

MNOACHUTEJIIbHOE 3AMEUYAHUE
OTH CUCTEMBI MOTYT BKITIOYATh TaKO€ 000pyI0BaHHE, KaK:

a) 000pyI0BaHKe 11 KOHTAKTUPOBAHMS XJIOpPA U KUCIOPOJa C BOAHBIMU 3((IIIOCHTaMU U3
00OpyNOBaHHS pa3eicHHs H30TONOB M OKCTpaKIMu oGpasosaBmerocs U™ B
00eTHeHHBI OpPraHW4ecKUil MOTOK, BO3BpAILIAIOIINICS M3 NMPOU3BOICTBEHHOTO BBHIXOZA
KacKaza;

b)  oOopynoBaHue, KOTOpPOE OTIENISCT BOAY OT COJITHOW KHCIIOTBI, 4YTOOBI BOJa W
KOHIICHTPHPOBAHHASI COJISIHAS KHCJIOTa MOTJIM Obl OBITh BHOBH BBEJICHBI B IPOIECC B
HYKHBIX MECTax.

BrbicTpo pearnpyomme HOHOOOMeHHbIE CMOJIbI/aIcOPOeHThI (HOHHBIH 00MeH)

Beictpo  pearmpyrommie MOHOOOMEHHBIE  CMOJNBI WM afcOpOEHTHI,  CIEIHAIbHO
NperHa3HAuYCHHBIE WM TTOJI'OTOBJICHHBIE ISl O0OTAICHUs] ypaHa C MCHOJIb30BaHUEM IIpoliecca
MOHHOTO O0MEHa, BKITIOYAasi OPHUCTHIC CMOJIBI MAaKPOCETYATON CTPYKTYpPhl W/WIM MEMOpPaHHEIC
CTPYKTYPBI, B KOTOPBIX aKTHUBHBIC TPYTITBI XHMUYECKOTO 0OMEHa OTpaHHYCHBI MMOKPHITHEM Ha
[IOBEPXHOCTH HEAKTUBHOW IOPUCTOM BCIIOMOTATENILHOW CTPYKTYpBI, U APYTHMe€ KOMIIO3UTHbBIE
CTPYKTYpHI B JTI000M mpuemieMoll gopme, BKIFOYas YacTHLBI BOJOKOH. DTH MOHOOOMEHHBIC
CMOJIBI/aficopOeHTHl UMEroT auameTpbl (0,2 MM WIIM MeHee W JIOJDKHBI OBITh XUMHUYECKH
CTOMKMMH TIO OTHOIIIEHHUIO K PacTBOpaM KOHIIGHTPUPOBAHHOM COJITHOM KHCIIOTBHI, a TaKXKe
AOCTAaTOYHO ITPOYHBI (1)I/I3I/I‘IGCKI/I, ¢ TeM 4TOOBI MX CBOMCTBa HE yXyamajinuCb B OOMEHHBIX
KosioHHaX. CMOJITBI/aIcOpOEHTHI CIIeNMAIFHO TpeIHA3HAYCHBI IS TIOyYeHUS! KHHETHKH OYeHb
OBICTpOrO0 OOMEHA M30TOIOB YpaHa (ITUTEILHOCTE TToiyooMeHa MeHee 10 cekyH) U 00manaroT
BO3MOXKHOCTBIO paboTaTh IpH Temrepatype B auanazone ot 100°C go 200°C.
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5.6.7.

5.6.8.

5.7.

Honoo0MeHHbIe KOJTOHHBI (HOHHBIH 00MeH)

Hummaaprdeckne KOJOHHBI muamerpoM Oomee 1000 MM Ut yaepKaHWS W TOIICPKAHMS
3aIOJHEHHBIX CJIOEB MOHOOOMEHHBIX CMOJI/aJICOPOCHTOB, CICIMAIBHO NPEAHA3HAYCHHBIC HJIH
MOATOTOBIICHHBIE [Tl 00OTAILICHUS YpaHa ¢ MCHOJIb30BAaHWEM MOHOOOMEHHOTO mporecca. OTu
KOJIOHHBI ~HM3TOTOBJIEHBI W3 MarepuayioB (TakuX, KaKk THUTaH Wik (HTOPUPOBAHHBIC
YIJIEBOIOPOJHBIE  TOJIMMEPHI), CTOMKMX K  KOPPO3WH,  BBI3BIBAEMOIl  pacTBOpaMH
KOHIICHTPUPOBAHHOM COJITHOW KHUCJIOTHI, WM 3alUILIEHBI TOKPHITUEM U3 TaKUX MaTepUANIOB U
CIOCOOHBI paboTaTh mpu Temrieparype B auamasoHe ot 100°C mo 200°C u maBieHHWW BBIIIS
0,7 MIla (102 ¢yHT/KB. qr0IM).

HonoodMenHbIe cucTeMbl peduirokca (MOHHbBII 00MeH)

a)  CrnenuanbHO TpeJHA3HAYCHHBIC WM TIOArOTOBJICHHBIC CHUCTEMBI XUMHYECKOTO WIIH
ANIEKTPOXUMHUYECKOTO BOCCTAHOBIICHUS JJISI PErcHepaly pearcHTa(oB) XMUMHUYECKOTO
BOCCTaHOBJICHHS, HCITOJIE3YeMOTO(bIX) B KacKalax HOHOOOMEHHOTO 00OTaIleH!s YpaHa.

b) CHeHI/IaJIBHO MNpEeAHa3HAYCHHBIC WJIW TIOATOTOBJICHHBIC CHUCTEMBI XHMHWYCCKOI'0 WU
QJICKTPOXUMHUYCCKOTO  OKHMCJICHUA I  PCTCHCpaliun peareHTa(OB) XUMHUYCCKOT'O
OKHUCJICHHUS, I/ICHOJ'ILSyCMOFO(BIX) B KacKagax HOHOOOMEHHOTO 060F8.H_IGHI/IH ypaHa.

[NOAACHUTEJIBHOE 3AMEYAHUE

B mporecce M0HOOOMEHHOTO OOOTAIEHNS B Ka4eCTBE BOCCTAHABIIMBAOIIETO KaTHOHA MOXKET
HICTIOJTb30BaThCS, HATIPUMED, TpeXBaneHTHbIi Tutal (Ti™), ¥ B 5TOM Cllyuae BOCCTAHOBHTENbHAS
cucrema Gyer BbipadateiBath Ti™ mocpeacTBoM BoccTanoserus Ti™,

B mpomecce B KadecTBE OKHCIIMTENS MOXKET HCIIOJNB30BATHCS, HAMPUMEpP, TPEXBAICHTHOE
xkene3o (F e ), ¥ B 3TOM CJIy4ae CUCTeMa OKHCIICHHUs OyneT BhipabarhiBaTh F e MOCPEICTBOM
oxucnenus Fe™.

CHeIII/IaJ]bHO npeaHasHa4uYCHHbI€ HWJIM MOATOTOBJICHHbLIC CUCTEMbI, 060pynona}me H
KOMIIOHEHTDI /11 UCITIOJIB30BAHUSA B JIAa3€PHBIX 000raTUTEILHBIX YCTaHOBKax

BBOJIHOE 3AMEYAHUE

CyInecTByonme CHCTEMBI Ui O0OOTaTHTENBHBIX IPOIECCOB C HCIOJL30BAHUEM J1a3€POB
JIeTISITCS Ha IB€ KaTeTOpUH: Te, B KOTOPBIX paboueil cpeoil SBISIOTCS Taphl aTOMapHOTO ypaHa,
U Te, B KOTOphIX paboueil cpefoil SBISAIOTCA Tapbl YpaHOBOTO coeauHeHus. OO0ummu
Ha3BaHMWSAMH JUI TaKUX IIPOIECCOB SIBISIIOTCS: TIepBasl KAaTEropHs - Jia3epHOE pasJiesicHHe
M30TOIOB IO MeTomy aroMmapHbIX mapoB (AVLIS wmm SILVA); BTOpas kareropus -
MOJIEKYJISIPHBIN METOJT JlazepHOro pazaeneHus u3otonoB (MLIS wmm MOLIS) u xummdeckast
peakiusi TOCPEACTBOM M30UpaTenbHOM 10 wu30TomaM JasepHoi aktuBamuu (CRISLA).
Cucrembl, 000pyOBaHHE M KOMITOHEHTHI /ISl YCTAaHOBOK JIa3€PHOTO OOOTAIIEHHs BKITIOYAOT:
a) ycTpoiictBa s MOJa4Yd TAapoB  METAUTMUECKOro ypaHa (i u30MpaTenbHOM
(oTOMOHM3AIMM) WM YCTPOMCTBA JIIsl 1OJA4M TIApOB yPAHOBOTO COCAWHEHUS  (IUIs
(oToariccOnMAN WM XUMUYIECKOW akTUBaIWn); b) ycTpoicTBa Iuiss cOopa o0oraieHHoro u
00€THEHHOTO METAIIIMYECKOTO ypaHa B KadecTBe "mpoaykTa" U "XBOCTOB" B TIEPBOM KaTETOPHH
M YCTPOWCTBA Ui cOOpa Pa3ioKEHHBIX WM BBINICANINX U3 PEAKIMHU COCAMHCHUN B KAa4eCTBE
"mpomykta" W HeoOpaOOTAaHHOTO MaTepHhana B KadecTBE '"XBOCTOB" BO BTOPOW KaTETOPHUH;
¢) paboume J1a3epHBIC CHCTEMBI I M30UPaTeIhbHOTO BO3OYKACHUS M30TONOB ypaHa-235; u
d) obopynoBanue AJisi IOATOTOBKH TO/AYM W KOHBEPCHH TPOAYKTa. BelienctBue ClOKHOCTH
CIIEKTPOCKOIIMH aTOMOB U COEAMHEHUH ypaHa MOXKET OTpeO0BaThCS HCIIOIB30BaHUE JIFO00H U3
psiia IMEIOIIMXCS JTa3ePHBIX TEXHOJIOTHH.
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5.7.1.

5.7.2.

5.7.3.

5.74.

[NOSAACHUTEJIBHOE 3AMEYAHUE

MHorue 13 KOMIIOHEHTOB, TIEPEUUCIICHHBIX B 3TOM pa3zielie, BCTYIAT B HENOCPEACTBEHHBIN
KOHTaKT C MapaMi METALTMYECKOTO ypaHa WM C KHUIKOCTBIO, MM C TEXHOJIOTUYECKUM T'a30M,
cocrosiuM 13 UFg nimm cmecn u3 UFq u ipyrux razos. Bee moBepXHOCTH, KOTOpBIE BCTYNAOT B
KOHTaKT ¢ ypanoM i UFg, OMTHOCTBIO M3rOTOBJIEHB! U3 KOPPO3UECTOMKUX MAaTepHaIoB WM
3aIMIIEHBl TOKPBITHEM M3 TakUX MarepuanoB. Jlms memelt pasmena, OTHOCALIErOCS K
KOMITOHEHTaM 000pyJOBaHUs I Ja3epHOrO OOOTaIleHUs], MaTepHaibl, CTOMKAE K KOPPO3UH,
BBI3bIBAEMON MAapaMy WM KHUAKOCTSAMH, COACPKAIUMH METAIMYECKUH ypaH WIH ypaHOBbIC
CILIaBbl, BKJIFOYAIOT HOKPBITHIA OKCHAOM UTTpHUS rpaduT U TaHTAJ, W MaTepHallbl, CTOHKHE K
Koppo3uu, Bbi3bIBaeMO UFg, BKIIOWAaOT Menb, HEP)KaBEIOLIYI0 CTallb, AJIOMHUHUIM,
AJIIOMMHHEBBIC CIJIaBbl, HUKEJb WM CIUIaBbl, coaepxaiue 60% Hukens u Oosee, 1 CTOHKHE K
UF¢ nonHoCThIO (PTOpUPOBAaHHBIE YTIIEBOAOPOAHBIE IOTUMEDBHI.

Cucremsbl Beinapusanus ypana (AVLIS)

CrieruansHO TpeTHA3HAYCHHBIC WU MTOITOTOBJICHHBIC CUCTEMBI BRITIAPUBAHUS YpaHa, KOTOPHIC
COJICpKAT BBICOKOMOIIHBIE TIOJIOCOBBIE HJIM PACTPOBBIC JJIEKTPOHHO-TYUYEBBIC IYIIKU C
Tiepe1aBaeMoi MOIITHOCTHIO Ha MHIIIEHB OoJiee 2,5 kBT1/cM.

CucreMbl 11 00padoTKH sKUIKOMeTANImYeckoro ypana (AVLIS)

CriermuaibHO  TIpeTHA3HAYCHHBIE WM TIOJTOTOBJICHHBIE CHCTEMBI ST OOpaOOTKH SKHIKOTO
MeTalla JUIsl PAacIUIaBJICHHOTO YpaHa WM YPAaHOBBIX CIUIABOB, COCTOSIIME W3 TUTIEH U
OXJIAXKIAFOIIETO 000PYIOBaHUS IS TUTTICH.

[NOSAACHUTEJIBHOE 3AMEYAHUE

Turnu u apyrue KOMIIOHEHTBI 3TOH CUCTEMBI, KOTOPBIE BCTYNAOT B KOHTAaKT C PACIIaBICHHBIM
YpaHOM WM YPaHOBBIMH CIIJIaBaMH, H3TOTOBIEHBI W3 KOPPO3MECTOMKHX M TEPMOCTOMKHX
MaTepuajoB WM 3allMIIEHbl MOKPHITUEM M3 TaKMX MarepHajioB. lIpuemieMble MaTepuasbl
BKJIIOYAIOT TaHTaN, HOKPHITHII OKCHIOM UTTPHS rpaduT, rpaduT, MOKPHITHIN OKHUCIAMU APYTUX
PenKO3eMeNbHBIX AJIEMEHTOB MM UX CMECSMH.

Arperatsl 114 coopa "'mpoaykra' u '"'xBocToB' MeTassIM4eckoro ypana (AVLIS)

CroeunanbHO TpelHa3HAUCHHBIE WM TOATOTOBIEHHBIE arperatbl Uit cOopa "mpomykra" u
"XBOCTOB" METAJUIMIECKOTO YpaHa B )KUAKOM WK TBEpIOH (opme.

[NOSACHUTEJIBHOE 3AMEYAHUE

KOMIIOHEHTBI 3THX arperaroB M3rOTOBJIEHBI U3 MAaTEpPHAalOB, CTOMKUX K HarpeBy U KOPpPO3UH,
BBI3BIBAEMOI TTapaMy METAITMYECKOTO YpaHa WM KHUIKOCTHIO, MM 3aIUIIEHbI TOKPBITHEM U3
TaKMX MAaTepHanoB (TaKWX, KaK MOKPBHITBIA OKCHUIOM HUTTpUS TpadUT WIM TaHTald) U MOTYT
BKJIIOYATh B ceOsi TpyOOIPOBOIBI, KIIAMaHbl, WTyLepa, "kenoda", BBOIbI, TEIIIOOOMEHHUKH U
KOJUIEKTOPHBIE IUTACTHHBI JJII MarHUTHOTO, 3JIEKTPOCTATHUECKOrO WM JPYTHX METOJ0B
paszeneHus.

Koxyxu pazgenureabHoro moayJsi (AVLIS)
CrneuuanbHO NperHa3HAuYeHHbIC WM MOATOTOBJICHHBIE HWJIMHAPHYECKUE WIN NPSMOYTOJIbHBIC

KaMepsl JUIS TOMEIICHHUS B HUX NCTOYHHKA [TAPOB METAJUINYECKOTO ypaHa, HEeKTPOHHO-IIy9eBOH
MYLIKH U KOJJIEKTOPOB "MpoayKTa” U "XBOCTOB".
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5.7.5.

5.7.6.

5.7.7.

5.7.8.

5.7.9.

[NOSAACHUTEJIBHOE 3AMEYAHUE

OTH KOXXyXH UMEIOT MHOXKECTBO BXOJHBIX OTBEPCTHH IS TOAAYH DJIEKTPOMHUTAHUS M BOJBL,
OKHa JIJISl JIA3€PHBIX ITyYKOB, COCTMHEHUN BAaKyyMHBIX HACOCOB, a TAKXKE JUIA JTUATHOCTUKU U
KOHTPOJII KOHTPOJIbHO-M3MEPHUTENLHBIX MpUOOpoB. OHM HMMEIOT TMPHUCIIOCOONCHUS  JUIs
OTKPBITHS ¥ 3aKPHITHS, YTOOBI 00ECTIEUUTh 00CITYKHBaHIE BHYTPEHHUX KOMITOHEHTOB.

CBepx3BYKOBbI€ pacminpuTeabHbie comia (MLIS)

CriermuaisHO TIpeTHa3HAuYCHHBIE WK TTOITOTOBICHHBIE CBEPX3BYKOBBIC PACIITUPUTEILHBIC COTIIA
i oxnaxnaeHus cMeceit UFg u Hecymiero raza no 150 K unu vuke u kopposuecroiikue k UF.

Koiutektopsl npogykra nartudropucroro ypana (MLIS)

CrenuansHO TpeJHa3HAuUCHHBbIE WM TOATOTOBJICHHBIC KOJJICKTOPBI TBEPAOrO MPOIYKTa
matudropuctoro  ypaHa (UFs), cocrosmme wu3 ¢uiubTpa, KOJUIEKTOPOB YAAPHOTO WU
IUKJIOHHOTO THIIA WM MX COYeTaHMi 1 koppo3uectoiikue k cpene UFs/UFg.

Kommpeccopst UF¢/Hecymero raza (MLIS)

CrieruaibHO TIpeHA3HAYCHHBIC WM TIOATOTOBIICHHBIE KOMIpeccopbl st cMmeceit UFg u
HECYUIETO rasza JUlsl JUIUTeNbHOU sKcIutyarauuu B cpene UFg. KoMIOHEHThI 3THX KOMIPECCOPOB,
KOTOpBIE€ BCTYNAIOT B KOHTAKT C HECYIIUM Ta30M, M3rOTOBIEHBI U3 KopposuecToiikux k UFg
MaTEpUAIOB WJIH 3alTUIIEHBI TOKPHITHEM U3 TAKUX MaTEPHAJIOB.

YmnordHenusi Bpamawuuxcs sanaos (MLIS)

CrenuansHO MpenHa3HAUYCHHBIC WM MOJATOTOBJICHHBIC YIUIOTHEHHUS BPAILAIOIIMXCS BaJIOB,
YCTaHOBJIGHHBIE Ha CTOpPOHE TOJayll W Ha CTOPOHE BBIXOJA /ISl YIUIOTHEHWS Bala,
COCIMHSIOINIETO POTOp KOMIIpEeccopa ¢ TPUBOJHBIM IBUTATEIIEM, C TEM UYTOOBI 00ECIICUUTH
HAJEKHYIO TEPMETH3AIINIO, TTPEIOTBPAIIAIONIYIO BEIXOI TEXHOJOTHUECKOTO ra3a Wi HaTeKaHHe
BO3/yXa WIM YIUIOTHSIOIIETO Ta3a BO BHYTPEHHIOIO KaMepy KOMIIpeccopa, KOTopasl 3arojiHeHa
cMmecwio UF u Hecytiero rasa.

Cucremsbl propupoBanus (MLIS)

CrnenuanbHO MpeTHA3HAYCHHBIE WM TIOArOTOBJICHHBIC cucTteMbl it dropupoBanus UFs (B
TBepaoM coctosiun) B UF (raz).

I[NTOACHUTEJIbHOE 3AMEYAHUE

OTH cHCTeMBI TpeaHa3HadYeHbl it GropupoBanus codpanHoro nopoimka UFs B UFg B memsx
nocieAytonero cobopa B KOHTEHHEpaxX MPOAYKTa WM Uia momadd B Omokm MLIS mis
JIOTIOJTHUTEIBHOTO oOoraiieHus. [Ipu mpUMEeHEHWH OJHOTO TOAXOa peakius (TOpUpPOBaHMS
MOJKET OBITh 3aBepIlieHa B IpeJesiaXx CHUCTEMBI Pa3JeNieHHsT M30TONOB, TJC HICT pPEeakivs U
HETIOCPENICTBEHHOE W3BJICUCHUE W3 KOJUIEKTOpoB '"mponykrta". [lpw mpumeHeHw: Ipyroro
nmoxxona mopomok UFs MokeT OBITh H3BJICUCH/TICPEMEITICH W3 KOJUICKTOPOB '"MpomaykTa' B
MONXOISIIUN peakTop (HApUMep, PEaKTop C IICEBIOOKIDKCHHBIM CIIOEM KaTaau3aropa,
TeNIMKOUIATEHBIA PEakTop MM JKapoBas OamrHs) B mensx (ropupoBanus. B obomx ciydasx
HCTIOJIB3yeTCsl 000pyaoBaHWE I XpaHEHHS W mepeHoca (ropa (WM APYTHX MPUEMIIEMBIX
(dbTopupyromux peareHToB) u st coopa u nmepenoca  UFs.
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5.7.10.

5.7.11.

5.7.12.

5.7.13.

Macc-cnekTpomerpbl/ucrounnku uoHoB UFg (MLIS)

CrienmasnbHO TIpeHAa3HAYEHHBIE WM HOATOTOBJICHHBIE MAarHUTHBIC WIIM KBaJPYIOJIbHBIC Macc-
CIIEKTPOMETPBI, CIIOCOOHBIE TIPOU3BOAUTD MPSMOI 0TOOp NPo0 MojaBaeMoii Macchl, "mpoaykra”
wm "xBoctoB" 3 ra3oBeix moTokoB UFg m obnagaromme mMOMHBIM HAOOPOM  CIETYIOIIMX
XapaKTePHCTHUK:

1. yIenbHas pa3peliaronas CrlocoOHOCTh 1o Macce cBbite 320;

2. coacpKaT HICTOYHUKHW MOHOB, U3TOTOBJICHHBIC M3 HUXPOMA UIJIM MOHEIIA UJIU 3alIUIIICHHBIC

MOKPBITHEM M3 HUX, WM HUKCITHPOBAHHKIC;
3. COZIEPKAT HOHM3AIMOHHBIC HCTOYHUKH ¢ OOMOApIUPOBKON IIEKTPOHAMU;
4. COJICPIKAT KOJUIEKTOPHYIO CUCTEMY, MPUTOAHYIO Il U30TOITHOTO aHAIN3a.
Cucrembl nogavyu/cucTeMbl 0TBoAa "'mpoaykra" u "xsocroB" (MLIS)

CrenpanbHO TIpeJHa3HAYEHHBIE WM TIOATOTOBJICHHBIE TEXHOIOTHMYECKHE CHCTEMBl WIIN
o0opymoBaHME IJIsi OOOTATUTENBHBIX YCTAHOBOK, M3TOTOBIIEHHBIE M3 Koppo3uecToikmx k UFg
MaTEepUAJIOB, WX 3aIUIICHHBIX TIOKPHITHEM U3 TAKUX MATEPHAJIOB, BKIFOYAIOIIIHE:

a)  THMTAONMe ABTOKIABBI, IMMEYM WM CHUCTEMBI, HcHojb3yemble ausi momaun UFg uis
mporiecca o0oraIieHus;

b) necyOnuMaropel (WM XOJIOJHBIE JIOBYIIKH), HCIIONB3yeMble Ui BBIBEACHHUS
narperoro UFy 13 mpottecca obGorarieHust 11 MoCaeIYOIIEro MePeMEICHHMS;

c) CTaHIMH OTBEPIK/ICHHS WM OXKM)KEHHsI, NCTIONIb3yeMble s BeiBeneHns UFq u3 mporecca
oOorarmeHus myTeM cxxatus U epeBoga UFq B KuaKyr0 itk TBEpAyIo GopMmy;

d)  crammum '"mpomykrta" wiam "XBocToB", wucmonblyemble aia  mepemerieHus UFs B
KOHTEHHEPBI.

Cucremsl otnesenusi UF ot Hecymero raza (MLIS)

CrnenyanpHO TpegHa3HAYeHHbIE WM IOJATOTOBJICHHBIE TEXHOJOIMYECKHE CHCTEMBI IS
otaenennst UFg oT Hecymero rasza. Hecymum razoM MoXeT OBITH a30T, aproH WM APYToH ras.

[NOACHUTEJIBHOE 3AMEYAHUE
OTH CHCTEMBI MOTYT BKJIIOYATh TaKO€ 000PYA0BaHHE, KaK:

a) KPHOTCHHBIC  TEIUIOOOMEHHWKHM WJIM  KPHUOCETapaTophl, CHOCOOHBIE  CO37aBaTh
temnepatypsl -120°C umm MeHee, Wi

b)  ONOKM KpPHOTEHHOTO OXJIAXKJIEHHUS, CIIOCOOHBIE co3AaBaTh Temreparypbl -120°C wim
MeHee, WU

C) xonozubie ToBymiku UF, ciocoOHBIe co3maBaTh Temmeparypsl -20°C wim MeHee.

Jlazepuble cuctemsl (AVLIS, MLIS u CRISLA)

Hasepbl WK JIa3€PHBIC CHUCTEMBI, CHCIUAIBHO MNPE€AHA3HAYCHHBIC WM ITOATOTOBJICHHBIC JJIA
pa3aciieHrs U30TOIOB ypaHa.
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5.8.

5.8.1.

5.8.2.

5.8.3.

5.8.4.

[NOACHUTEJIBHOE 3AMEYAHUE

Jlazepnas cucrema nporecca AVLIS 00bIHO COCTOMT U3 ABYX J1a3epoB: Jia3zepa Ha Imapax Meau
u nasepa Ha Kpacutemsix. Jlasepnas cuctema amst MLIS oObluHO cocToMT W3 nasepa,
pabotaromero Ha CO, WIM SKCHMEPHOTO Jla3epa M MHOTOXOJOBOM ONTHYECKOW SUCHKH C
BpALIAIONIMMUCS 3epKajlaMi Ha 00eux cTopoHax. s J1a3epoB WM JIa3epHBIX CHUCTEM IIpU
00oux mponeccax TpeOyeTcsi CTaOMIIM3aTOp CIEKTPOBOM 4YacTOTHl Uil pabOThl B TEUCHHE
JUTUTENILHBIX IEPHOIOB BPEMEHHU.

CreuuajbHO TpeIHA3HAYEHHbIE WM TOArOTOBJIEHHBIE CHCTEMBI, 00OpyJIOBaHHE U
KOMIIOHEHTHI Il MCHOJIB30BAaHUS HAa 000TaTHUTENbHBIX YCTAHOBKAX € MJIa3MEHHBIM
paszieieHneM

BBOJIHOE 3AMEYAHUE

Ipu nporecce mIa3MeHHOro pasjeaeHus Iu1a3Ma, COCTOAILAs U3 HOHOB ypaHa, IPOXOIUT Yepes3
3IEKTPUUECKOE TI0JIE, HACTPOCHHOE HA YaCTOTy HOHHOTO pesoHanca U™, ¢ Tem 4TOObI OHU B
MEPBYIO OYEpeIb MOTMIOLIATIN SHEPTUIO U YBEIUYMBAJICS IUAMETP MX IITOMOPOOOPa3HBIX OpOUT.
HoHb! ¢ mpoxoxaeHneM Mo OonblIeMy JUaMeTpy 3aXBaThIBAIOTCS 11 00pa30BaHMs MPOLYKTa,
o6oramernoro U*. [Tnasma, koTopast 06pa3oBaHa MOCPEICTBOM MOHH3AIMH yPAHOBOTO Mapa,
COIEPXKUTCS B BAaKyyMHOHM KaMepe C MAarHUTHBIM TIOJIEM BBICOKOM HAaIpsHKEHHOCTH,
00pa30BaHHBIM C IIOMOILBIO CBEPXIPOBOISIIEr0 MarHUTa. (OCHOBHBIE TEXHOJOTMYECKHE
CHCTEMbI Tpollecca BKIIOYAIOT CUCTEMY TICHEpAlll YPAaHOBOM IUIa3Mbl, pPa3JeTUTEeNbHBIN
MOZYJIb CO CBEPXIPOBOAAIIMNM MarHUTOM W CHUCTEMBl H3BJICUEHHS MeTaia a1 cOopa
"mpoaykra" u "XBOCTOB".

MMuKpPOBOJIHOBbIE HCTOYHUKH YHEPTMU M AHTEHHBI

CrenyanbHO NpeaHa3HAYeHHbIE WM IOArOTOBICHHbIE MUKPOBOJIHOBBIC HCTOYHUKY YHEPTHU U
AQHTEHHBl I TCHEpallMi WIA YCKOPEHHS HWOHOB U O0Jajaloniue  CIEAYOIMH
xapaktepuctukamu: vactora Beimie 30 [T u cpenHss BBIXOAHAS MOLIHOCTB Ul TEHEpaILUH
noHoB Ooiee 50 kBT.

CoJjieHoMabI VTSl BO30YKIE€HUSI HOHOB

CroenyanbHO TNpeAHA3HAYEHHbIE WM IOATOTOBJICHHBIE COJEHOHMIBI JUIl PaJuo4acTOTHOIO
B030YKIEeHHUsI HOHOB B quanazone 4acTtoT Oonee 100 k' u criocoOHble paboTaTh mpu cpeaHen
morraocT ooxee 40 kBT.

CucreMbl reHepaly yYpPaHoBOii IJ1a3Mbl

CneuuanbHO MpeAHa3HAuYCHHBIC I ITOATOTOBJICHHBIE CHCTEMBI TeHEpalluK YPAaHOBOH IJIa3MBl,
KOTOPBIC MOT'YT COACPKATh BHICOKOMOIIHLIC MTOJIOCOBBIC UJIM PACTPOBBIC 3JICKTPOHHO-TYUYCBLIC
MYIIKY C TIepeaBaeMOii MOIIHOCTBIO HAa MUILEHB Oosee 2,5 kKBT/cMm.

CucreMbl 111 00pad0TKH KMIKOMETAJIMYECKOr0 YpaHa

CroeunanbHO NpeqHa3HAYEHHbIE MM IOATOTOBJICHHBIE CHCTEMBI Ul OOpaOOTKM JKHUIKOTO

MeTaJula JUIS PAacIUIaBICHHOTO YpaHa WM YPaHOBBIX CIUIABOB, COCTOSIIME W3 TUIJICH H
OXJIQXKTAIOIIETO 000PYIOBAHMS JJIS1 TUTJICH.
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5.8.5.

5.8.6.

5.9.

5.9.1.

[NOSAACHUTEJIBHOE 3AMEYAHUE

Turmm u apyrue KOMIIOHEHTHI 3TOW CHCTEMBI, KOTOpPBIE BCTYMAIOT B KOHTAKT C PACIUIaBICHHBIM
YpaHOM WM ypPaHOBBEIMH CIUTABaMH, HM3TOTOBJICHBI U3 KOPPO3UECTONKHX U TEPMOCTOMKHX
MaTepPHAIOB WM 3alllMIICHBI MOKPBHITHEM M3 TaKUX MarepuayioB. llpuemiemMbie MaTepualibl
BKITIOYAIOT TaHTAJI, TIOKPBITHIA OKCHIIOM UTTPHS TpaduT, rpaduT, MOKPHITHI OKACIAMH JAPYTHX
PEAKO3EMENBHBIX JIEMEHTOB MM UX CMECSIMH.

Arperatsl Aj14 coopa '"'mpoaykra' 1 "'XBOCTOB'' MeTAINYECKOro ypaHa

CroeuuanbHO TpelHa3HAUCHHBIE WM TOATOTOBIEHHBIE arperatbl Uit cOopa "mpoaykra" u
"XBOCTOB" [UII METAJUIMYECKOTO ypaHa B TBepAoil ¢opme. Otu arperatel ajisi cOopa
W3rOTOBJIEHBI M3 MAaTEpHaloB, CTOMKMX K HAarpeBy M KOPPO3MH, BbI3BIBAEMOH Mapamu
METAUTMYECKOTO0 YpaHa, TaKuX, KaKk IpaduT, MOKPHITBIA OKCHIOM HWTTPHUSA, WIM TaHTaJ, WIH
3aIMIIEHB] TOKPBITHEM U3 TAKUX MaTEpPHANOB.

Ko:kyxu pazaequTeIbHOTo MOAYJIst

[unuaapudeckre Kamepbl, CIENUATbHO MpeAHA3HAYCHHbIE WM MOATOTOBJICHHBIC JUIS
HCTIOIb30BAaHMUS HAa 000TaTUTEIbHBIX YCTAHOBKAX C IUIA3MEHHBIM Pa3ZeiIeHueM, A HOMELIECHHS
B HHUX HCTOYHMKA YPaHOBOM TIIIa3Mbl, 3HEPreTHYECKOTO COJICHOWIAa pPaJAuovyacTOThl H
KOJJIEKTOPOB "MpoAyKTa" U "XBOCTOB".

[NOSACHUTEJIBHOE 3AMEYAHUE

OTH KOXYXH WMEIOT MHOXXECTBO BXOJHBIX OTBEPCTHH UL IIOJIAYU  DIIEKTPOITUTAHUS,
coennHeHNH MU(QPY3NOHHBIX HACOCOB, a TAKKe ISl TUArHOCTUKKA M KOHTPOJSI KOHTPOJBHO-
M3MEPUTEIBHBIX TPUOOPOB. OHH MMEIOT MPHUCIOCOOJICHHS JUI OTKPBITHS U 3aKPBITHS, YTOOBI
o0ecrieunTh 00CTy)KUBaHHE BHYTPEHHHX KOMITOHEHTOB W W3TOTOBIICHBI U3 COOTBETCTBYFOIINX
HEMAarHUTHBIX MaTepHaJIOB, TAKUX, KaK HEP)KaBEIOIIAs CTallb.

Cl'[eIII/Ia.]'lI)HO NnpeaAHasHAYCHHbIC HWJIM MOATrOTOBJICHHLIC CUCTEMBI, oﬁopyHOBaHne u
KOMIIOHCHTDI /1 UCITOJIB30BAHUSA HA YCTAHOBKAX 3JIEKTPOMArHUTHOI'O oOorameHms.

BBOJIHOE 3AMEYAHUE

[Ipn 37€KTPOMAarHUTHOM MPOIIECCE MOHBI METAJUTMYECKOTO ypaHa, MMOIyYEeHHBIE MOCPEICTBOM
MOHU3AIMY TUTAIoNIero Marepuana u3 coineit (00braH0 UCl), YCKOPSIOTCS U MPOXOMIAT 4epes3
MarHUTHOE TIOJIe, KOTOPOE 3aCTaBIIET MOHBI PA3IUYHBIX U30TOIOB MPOXOAUTH IO PA3TUIHBIM
HarpasieHnssM. OCHOBHBIMH KOMIIOHEHTAMH 3JIEKTPOMAarHUTHOTO H30TOITHOTO Ceraparopa
SIBJISIFOTCS: MATHUTHOE TT0JIE JUIS OTKJIOHCHUS/PA3/IeTICHUS H30TOIIOB HOHHOTO MyYKa, NUCTOYHUKA
HOHOB C €r0 CHCTEMOW YCKOPEHHsI, U CHCTeMbI cOOpa OTJCIICHHBIX MOHOB. BcromorarenbHbie
CHCTEMBI ISl 3TOTO TPOIIecca BKIIIOYAIOT CUCTEMY CHAa0)KEHHsI MarHUTHOM dHEprhel, CHCTEMBI
BBICOKOBOJIBTHOTO TIUTAHUS HMCTOYHHMKA FOHOB, BAKYyMHYIO CHCTEMY U OOIIMPHBIE CHUCTEMBI
XHUMUYECKOW 00pabOTKH IS BOCCTAHOBJICHUS MPOIYKTa M OYUCTKHU/PEreHepaluiid KOMIIOHEHTOB.,

DJIeKTPOMATrHUTHBIE CeNapaTopbl H30TONOB
OJIeKTpOMarHWTHBIE  CEMapaTtopbl  HM30TOIOB,  CHELMAIbHO  MpPEAHA3HAUCHHBIC WM

TIIOATOTOBJICHHBIC JIA Pa3ACJICHUA U30TOIIOB YpaHa, 1 060py,HOBaHI/IC 1 KOMITIOHCHTBI JJIA 9TOTO,
BKJIrO4Yasi:
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5.9.2.

5.9.3.

b)

d)

HCTOYHHMKH HOHOB

CrienasbHO MpeTHa3HAUCHHBIE WITH TOATOTOBICHHBIE OT/ICTBHBIC HIIH MHOTOYHCIICHHBIC
WUCTOYHMKH HMOHOB YpaHa, COCTOSIIME W3 UCTOYHMKA Iapa, MOHMU3AaTOPa U YCKOPUTEI
My4Ka, W3TOTOBJICHHBIC W3 COOTBETCTBYIOINUX MATEPHATIOB, TaKHUX, Kak Tpadur,
HEpPIKABEIOMIasl CTalb MM MEJh, M CIIOCOOHBIX 00ecTieunBaTh OOIINI TOK B ITyYKE HOHOB
50 MA wnu 6oee.

KOJ’IJ’IGKTOpH HOHOB

KonnekropHple TUIACTHHBI, WMEIONIME JBE WM Ooyiee HIETM W TMa3a, CICIHAIBHO
NpeTHa3HAYCHHBIC WM TIOATOTOBICHHBIC IS cOOpa MyYKOB HMOHOB OOOTAIEHHOTO U
0OCITHEHHOTO YpaHa W M3TOTOBJICHHBIC W3 COOTBETCTBYIOIIUX MAaTEPHANIOB, TAKHX, KaK
rpadHT WK HEPKABEIOIIAs CTalIb.

BakyyMHbIe KOKYyXH

CrenManbHO MpeAHA3HAUCHHblE WM MOATOTOBIECHHBIE BaKyyMHBIE KOXYXH Ui
AMEKTPOMATHUTHBIX ~CEMapaTopoB ypaHa, M3TOTOBJICHHBIE M3 COOTBETCTBYIOIIUX
HEMarHUTHBIX MaTepHAalOB, TaKUX, KaK HEPKaBEIOIIas CTallb, M MNpeJHA3HAYECHHbIEC UL
pabotsl ipu nasnernu 0,1 Ila vmm HiDKe.

INTOACHUTEJIBHOE 3AMEYAHUE

OTU KOXKYXU CIEIUATBHO MpeAHAa3HAYCHBI IS MOMEIICHHUS B HUX HCTOYHUKOB MOHOB,
KOJUIEKTOPHBIX TUIACTHH W BOJOOXJIXKIAEMBIX BKJIAJBINIEH W UMEIOT MPUCIIOCOOTCHUS
Ut coennHeHnH i y3nOHHBIX HACOCOB M MPUCTIOCOOTIEHUS TSI OTKPBITHS M 3aKPBITHS
B IIEJISIX U3BJICUCHUS U 3aMEHBI 3TUX KOMIIOHEHTOB.

MarHuTHBIE TTOTFOCHBIE HAKOHSYHUKHI

CrenupansHO TNpelHAa3HAUYEHHBIE WM  [OJATOTOBICHHBIC MArHUTHBIE — IIOJIFOCHBIC
HAKOHCYHWKH, WMCIONTHEe auamerp Oonee 2 M, HCHOIB3yeMble Uil OOCCIICUCHUS
MOCTOSTHHOTO MArHUTHOTO TIOJSI B DJIGKTPOMArHUTHOM CEMapaTrope HM30TOIOB M IS
MEPEeHOCa MATHUTHOTO TOJISt MEXKAY PACTIOI0KEHHBIMU PSIIOM CerapaTopaMHu.

BpI1cOKOBOJIbTHBIE HCTOYHUKH MUTAHUS

CrienpanbHO TIpeTHa3HAYEeHHBIE WM TOJrOTOBIICHHBIC BBHICOKOBOJIGTHBIE MCTOYHHUKU TTUTAHUS
JUTE ICTOYHUKOB MOHOB, OOJIAIAOIINE TIOJTHBEIM Ha0OPOM CIIEAYIONINX XapaKTEPUCTHK: MOTYT
paboTaTh B HEMpPEPHIBHOM peknMe, BeixogHoe Hampstxenue 20 000 B wmu Gonee, BBIXOTHOM
ToK 1 A wnu Gosee u crabwm3anus Harpsokenus meHee 0,01% B TeyeHue 8 yacos.

HcTouyHuKH MUTAHUS 3JIEKTPOMAaruHuToB

CroeunanbHO TpeAHa3HAYCHHbIE WJIM IOJATOTOBJICHHBIE MOIIHBIE MCTOYHMKH IUTAHMS
IIOCTOSIHHOTO TOKa JUI 3JEKTPOMAarHUTOB, OOJIANAIONIME IIOJMHBIM HaOOpOM  CIIEIYIOIINX
XapaKTEPUCTHK: BBIXOZHOW TOK B HempepslBHOM pexume 500 A wunu  Oonee  mpu
HanpsoxeHnd 100 B nnm Oonee, npu cTabunn3anuu 1Mo TOKy win Hanpsbkenuto menee 0,01% B
Te4eHHe & 4acoB.
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YcraHoBKH ISl MpoOMu3BOACTBA TsKeJI0i BOJbI, )IeﬁTepm[ Hu IleﬁTepHeBle COeIMHEHNH M
oﬁopyHOBaHne, ClIeUAJIBHO MPEAHASHAYECHHOC WX MOATOTOBJICHHOEC /IJ151 9TOI0

BBOJIHOE 3AMEYAHUE

Tspkenyro BOJy MOXKHO IPOU3BONTb, UCTIONB3YsI pa3iiyHbIe mporiecchl. OJJHAKO KOMMEPYECKH
BBITOIHBIMH SIBJISTFOTCSI [JBAa TIpOIEcca: TPOIIECC M30TOIMHOTO OOMEHa BOIBI M CEPOBOIOPOA
(mpornecc GS) 1 mporiece H30TOMHOT0 0OMEHA aMMUaKa | BOJIOPO/IA.

[Iportecc GS ocHOBaH Ha OOMEHE BOJOPOAA W JCUTEpHSA MEKIY BOIOW W CEPOBOAOPOIOM B
CUCTEME KOJIOHH, KOTOPBIE SKCILTYaTUPYIOTCS C XOJIOTHOU BEPXHEH ceKLuel U ropsaeit HiKHel
cekuueil. Boia TeueT BHU3 MO KOJIOHHAM, B TO BpEeMs KaK CEpOBOJOPOIHBIN ra3 HUPKYJIUPYET OT
JHA K BEpIIMHE KOJIOHH. [[ng comelcTBUS CMEIIMBAaHUIO Ia3a M BOIbI MCIOJB3YETCA Pl
JBbIpYaThIX JIOTKOB. JleWrepuii IepeMelaeTcss B BOAY IPU HU3KHMX TEMIEparypax U B
CEpOBOJIOPOJI TPH BBICOKKX TeMIeparypax. O0oraiieHHble IeHTeprueM ra3 Wik BoJia YIASITCs
13 KOJIOHH NEPBOM CTYTICHU HA CTHIKE TOPSYHUX M XOJIOAHBIX CEKLMH, U MPOLECC MOBTOPSIETCA B
KOJIOHHaX cieaytomeii crynenu. [Ipomykt mocneaned ¢assl - BoAa, o0OraiieHHas JeiTepueM
10 30%, HampaBisieTcss B JUCTWUISIIUOHHYIO YCTAaHOBKY JJISl IPOM3BOJICTBA PEAKTOPHO-UYUCTOM
TSDKENION BOIbL, T.€. 99,75% okucu neitepusi.

B mporiecce obMeHa MEXIy aMMHAKOM W BOJIOPOJIOM MOXKHO HM3BJICKATh ACUTEPUN M3 CHHTE3-
ra3a Imocpe/CTBOM KOHTAKTa C YXHIKUM aMMHAaKOM B TMPUCYTCTBUU KaTanm3zatopa. CuHTe3-Ta3
mojaeTcss B OOMEHHBIE KOJOHHBI W 3aTeM B aMMHAYHBIH KOHBepTep. BHyTpHW KOIIOHH Ta3
MMOTHUMAETCS OT JHA K BEPIIMHE, B TO BPEMS KaK KHUIKUA aMMHUAK T€UET OT BEPIIHMHEI KO JHY.
Jeiitepuii B CHHTE3-ra3e JHUIIAECTCS BOIOPOJA U KOHILCHTPUPYETCA B aMMHUake. AMMHAK
MOCTyMaeT 3aTeM B YCTaHOBKY JUIi KPEKHMHIa aMMHaka Ha JIHE KOJIOHHBI, TOTJa Kak Ta3
cobmpaeTcst B aMMHavHOM KOHBepTepe Ha BeprmmHe. Ha mocieayromux cTymeHs X MpOUCXOIUT
JanbHEHIIee 000TalleHUe,  IyTeM OKOHYATESILHON AMCTHIUISAIMUA TPOU3BOJUTCS PEaKTOPHO-
yrcTas Tspkenas Bona. [logaya cuHTE3-ra3a MoxkeT ObITh oOecriedeHa aMMHAYHONW YCTaHOBKOM,
KOTOpasi B CBOIO OYepellb MOXKET OBITh COOPYXKEHAa BMECTE C YCTAaHOBKOW JUIS TPOM3BOJICTBA
TSDKEIION BOJBI IyTeM HM30TOIMHOTO OOMEHa aMMHuaka M Bojaopojaa. B mporiecce ammuagHO-
BOJIOPOJHOTO OOMEHa B Ka4yeCTBE WCTOYHUKA WCXOJHOTO JCUTEPUS MOMKET TaKkKe
WCTIOJTE30BATHCS OOBIYHAS BOJIA.

MHorue npeaMeThl KIHYEBOTO O00OpYIOBaHUs JUIS YCTAaHOBOK II0 TPOU3BOJICTBY TSDKEIION
BOJIbI, HCIOJNB3YIONMX mpoiecchl GS WM aMMHAYHO-BOJOPOTHOTO OOMEHa, IIHPOKO
pacmpocTpaHeHbl B HEKOTOPBIX OTPACIIX HE(TEXUMUIESCKON MPOMBIIIIICHHOCTH. OCOOSHHO 3TO
KacaeTcsi HeOOMBIINX YCTAaHOBOK, MCHONB3yroImuX mporecce GS. OHAKO HEMHOTHE MPEIMETHI
000pynOBaHUs SABISAIOTCS cTaHmapTHBIMH. IIporiecchl GS M aMMHAYHO-BOJOPOTHOTO OOMEHA
TpeOyIOT 00paOdOTKH OOJBIMNX KOJUYECTB BOCILIAMEHSIONINXCS, KOPPOSHOHHBIX M TOKCHIHBIX
JKUIKOCTEH TIPU TIOBBIICHHOM JaBiieHHH. COOTBETCTBEHHO MPHU pa3pabOTKE CTaHAAPTOB II0
MPOCKTUPOBAHUIO M 3KCIUTyaTalliyd JUIS YCTAHOBOK M OOOpPYIOBAaHUS, HCIONB3YIONIMX 3TH
MPOLIECCHI, CIACAYET yASISITh OOJBIIOE BHUMAHUE TMOI00PY MATEPUATIOB U X XapaKTePUCTUKAM
¢ TeM, 4YTOOBI 00ECTICYNUTh UTUTENBHBIN CPOK CITY>KOBI IIPU COXPaHEHUH BBICOKOW 0E30MacHOCTH
n  HagekHoctn.  OmpeneneHue  MmacmtaboB  OOyCHIOBIMBAcTCS — TJIaBHBIM — 00pa3oM
COOOpaKEHUSIMUA DKOHOMHKH U HEoO0XoauMoCcTh. TakuM 00pa3oM, OOJIbIias 4acTh MPEIMETOB
000pyIOBaHHUS U3TOTOBIISIETCS B COOTBETCTBUH C TPEOOBAHUSMHU 3aKa34HKA.

Haxonen, cnmemyer otmeTruth, YTO Kak B mpomecce GS, Tak M B Tpolecce aMMHaYHO-
BOJIOPOJHOTO O0OMEHa, IPEAMETEI 000PYI0BaHUS, KOTOPHIC 10 OTIACIFHOCTH HE TpeTHA3HAYCHBI
WIA TIOATOTOBJICHBI CIEIHMATbHO ISl MPOU3BOJCTBA TSDKEIOW BOMBI, MOTYT COOMpAaThCs B
CHUCTEMBI, CHEIHMAIbHO MpeAHA3HAYCHHBIE WM MOATOTOBIICHHBIC AJISI MPOU3BOJCTBA TKEION
Bonbl. llpuMmepaMu TakuxX cucCTeM, MPHUMEHSEMBIX B OOOHMX Tpoleccax, SBISIOTCS CHCTEMa
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6.1.

6.2.

6.3.

6.4.

6.5.

KaTaJIMTUYECKOTO KPEKWHra, WCIoNb3yeMas B Ipoliecce OOMEHa aMMuaka W BOJOpOJA, H
JTUCTHUUIAIUOHHBIE CHUCTEMBI, HCIOJBb3YeMbIe B TMPOIECCE OKOHYATENFHON KOHICHTPAINH
TSDKEJION BOJBL, IOBOJAILEH €€ JI0 YPOBHS PEaKTOPHO-YHCTOM.

[Ipeametsl 000pyIOBaHMS, KOTOpPBIC CICIMANTBHO TMPESTHA3HAYCHBI WM TOATOTOBICHBI JUIS
MIPOM3BOJICTBA TSKEIIOW BOABI ITyTEM HWCIONB30BAHUSA JMOO TIporiecca OOMeHa BOOBI M
CepoBOIOPO/Ia, JIMOO Mpoliecca 0OMEHa aMMHAaKa U BOJIOPOIa, BKIFOUAKOT:

Bono-cepoBoopoanbie 00MeHHbIE KOJIOHHBI

OOMEeHHbIE KOJOHHBI, M3TOTABINBACMBIE U3 MEITKO3EPHHUCTOM YIIIepOANCTON CTanu (HampuMep,
ASTM A516), mmamerpom ot 6Mm (20 dyroB) no 9m (30 pyTOB), KOTOpBIE MOTYT
AKCIUTYaTHPOBATRLCS TIPH AaBJICHUH CBBIIE win paBHoM 2 MlIla (300 ¢hyHT/KB. TIOWM) B UMEIOT
KOPPO3HUOHHEIH JIOMYCK B 6 MM WIIM OOJIBIIE, CIICIMATBHO TPEIHA3HAUCHBI I TIOATOTOBIICHBI
TS IPOX3BOJICTBA TSDKEJION BOIBI MMyTEM MCIIONB30BaHMs MIPOLIECCca H30TOMMHOTO 0OMeHa BObI U
CEepOBOIOPO/IA.

Fa30)1yBKn H KOMIIPECCOPbI

Opnoctynendarele, MayoHamopabie (T.e. 0,2 MIla wmm 30 QyHT/KB. moiiM) TIEHTPOOESKHEIC
Ta30/{yBKH WJIH KOMIIPECCOPHI TSI IUPKYJIISIHH CEPOBOIOPOTHOTO ra3a (T.€. Ta3a, COACPKAIIETro
oomee 70% H,S), cnenmansHO TpemHA3HAYSHHBIC WJIM TOATOTOBICHHBIC IJISI MPOW3BOJICTBA
TSDKEITON BOBI ITyTEM HCITOJIE30BaHMS ITpoIiecca 0OMeHa BOBI M CEPOBOIOPOIa. ITH Tra30IyBKU
WA KOMIIPECCOPHl HMMEIOT TIPOM3BOIUTEIHLHOCT, IPEBBIMAIONIYI0 WIA pPaBHYIO 56 M/c.
(120 000 SCFM) mpu 3KcIuTyaTallMy MOJ JaBJICHWEM, MpEBBILAOMM Win paBHbM 1,8 MIla
(260 ¢hyHT/KB. qFOIIM) Ha BXOJIE, M CHa0KEHBI CATbHIKAMH, yCTOWYUBBIMHA K Bo3zAencTBrio H,S.

AMMHa'lHO-BOIlOpO)IHI)Ie 00MEHHbIE KOJIOHHbI

AMMIaYHO-BOIOPOTHEIC OOMEHHBIE KOJIOHHBI BBICOTOH OoJiee mim paBHOH 35 M (114,3 dyToB)
muamerpoM oT 1,5 M (4,9 dpyros) mo 2,5 M (8,2 dyToB), KOTOpBIE MOTYT 3KCILUTyaTHPOBATHCS TIO]T
nasieHueM, npesbimatonmM 15 MIa (2225 ¢ynT/kB. mroiiM), crnenuansHO NMpeaHa3HAYeHHbIE
WIN TOATOTOBICHHBIE I MPOMU3BOJACTBA THKEIONM BOIBI IyTEM HMCHOIB30BaHMS IpoIecca
o0OMEeHa aMMHaka M BOJOpOJAa. OTH KOJIOHHBI HMMEIOT Takke II0 MeHbIIeH Mepe OTHO
O0TOOPTOBaHHOE OCEBOE OTBEPCTHE TOTO K& AWAMETPa, YTO U IMIMHIPUYECKAas YacTh, depe3
KOTOPYIO MOTYT BCTaBIISITHCS HJIM BBIHUMAThCS BHYTPEHHUE YaCTH KOJIOHHBI.

BHyTpemme YaCTHU KOJIOHHBI U CTYIIEHYATBIC HACOCHI

BHy’I‘peHHI/IC YacTh KOJIOHHBI M CTYHNEHYATBIC HACOCHI, CICIUAIBHO INPECAHA3HAYCHHBIC HJIN
TMOATOTOBJICHHBIC [JId KOJIOHH [JIA IIPOU3BOACTBA TSDKEIIOM BOJbI IIYTEM HCIIOJIB30BaHUA
mnponecca aMMHUaAYHO-BOJOPOAHOT'O oOMeHa. BHyTpeHHI/IC JacTu KOJIOHHBI BKJIHOYAKOT
CIICNUAJIBHO NPEAHA3HAYCHHBIC KOHTAKTOPBI MCEXAY CTYIICHAMU, COHCﬁCTBymIIIHC TCCHOMY
KOHTAaKTYy ra3a U XKUAKOCTHU. CTyHquaTBIe HACOChI BKIIIOYAIOT CHEHUAIBHO IMPEIHA3SHAYCHHBIC
TMOTpyKAaCeMbIC B KUAKOCTL HACOCHI U LHUPKYJAIUHN KUAKOIO aMMHaKa B Ipeaciiax o0BeMa
KOHTAKTOPOB, HAXOAAMINXCA BHYTPU CTyr[eHeﬁ KOJIOHH.

YceTaHoBKM ISl KPEKHHIa aMMHAKa
VYcTaHOBKY IJ1s1 KPEKMHIa aMMHAKa, SKCIUTyaTUPyEMble 110]] JIABJICHUEM, IPEBBIIIAIOINM HIH
paBubIM 3 MIla (450 ¢yHT/KB. Af0iiM), CrielUaIbHO TpeTHa3HAYCHHbIE WM TIOATOTOBJICHHEIC

U1 IPOU3BOJACTBA TSOKEIION BOJAbI IMYTEM  HUCIOJIB30BAHUA IIPOILECCAa H30TOIMHOIO oOMeHa
aMMHUaKa 1 Boaopoaa.
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6.6.

6.7.

7.1.

7.2.

HNudpaxpacHbie aHATU3ATOPHI MOTJIOIIEHUSA

WndpakpacHple aHamM3aTOphl HOTJIOMICHHUS, CIOCOOHBIE OCYIIECTBIATh AHANNU3 COOTHOIICHHS
MEXIy BOIOPOAOM M ACHTEpUMEM B pPealbHOM MacIITade BPEMEHH, KOrJa KOHLEHTPALUH
JeWTepyst paBHBI M MpeBpIIIaoT 90%.

Karaaurtnueckue neuu

Karamntnaeckue neun s nepepaboTKH 00OTAIIEHHOTO EWTEPHUEBOTO Ta3a B TSDKEIYIO BOY,
CHeUAIbHO TIPEIHA3HAYCHHBIC WITH MTOITOTOBJICHHBIC JIJIS TIPOM3BOJICTBA TSDKEIOH BOJIBI Iy TEM
WCTIOJIb30BaHUS MIPOIlecca U30TOITHOro 0OMEeHa aMMHUaKa ¥ BOI0pO/a.

YcTaHOBKH /UISi KOHBEPCHH YpaHa M 000py/0BaHuUe, CNIENUAIBLHO NPeIHA3HAYEHHOE WIIH
NOATOTOBJIEHHOE /LIS TOTO

BBOJIHOE 3AMEYAHUE

B ycraHOBKax u cuctemMax Al KOHBEPCHH ypaHa MOYKET OCYILECTBIISITECS OHO MM HECKOIBKO
MIPEBPALICHUI W3 OJHOTO XMMHYECKOTO H30TONA ypaHa B IPYrOH, BKIIOYAs: KOHBEPCHIO
KOHLIEHTpaToB ypaHoBoi pyas! B UOs, kouBepcuio UOs B UO,, koHBepcHio okucelt ypana B UF,
nimu UFg, xonBepento UF, B UFs, kouBepcuto UFg B UF,4, kouBepcuto UF, B MeTaIIMUeCKHid
ypaH U KoHBepcHuio (ropunos ypana B UO,. MHorue KiroueBble KOMIOHEHTBI 000PYAOBaHHS
YCTAHOBOK JJIsI KOHBEPCHHM YpaHa XapaKTepHBl Ui HEKOTOPBIX CEKTOPOB XHMUYECKOW
o0palartsiBaromeld TpOMBIIUIEHHOCTH. HanpuMmep, BUIbI 000pyJOBaHusI, HCIONB3yEMOTO B 3THUX
MIPOIIeCCax, MOTYT BKIIIOYATh: II€YM, KapyCelbHbIE IEYH, PEAKTOPHI C ICEBIOOKIKEHHBIM
CII0OEM  KaTajJu3aropa, JKapoBblE  DPEAKTOpPHbIE  OalllHW, JKUIOKOCTHBIE  ILIEHTPU(YTH,
JUCTHUIALMOHHbBIE KOJIOHHBI M KHUIKOCTHO-KHJIKOCTHBIE IKCTPAKIIMOHHBIE KOJOHHBI. OnHAaKO
HE MHOTHE KOMIIOHEHTBHI 00OpYIOBaHMS MMEIOTCA B "TOTOBOM BHIE"; OOJNBIIMHCTBO W3 HUX
JNOJDKHBI OBITH TIOATOTOBJIEHBI COIVIACHO TpeOOBaHMAM M cHenudukanusaM 3axkazuuka. B
HEKOTOPBIX CIy4asx TpeOyeTcsi y4MTHIBaTh CIIEIHajbHbIE TPOEKTHBIE U KOHCTPYKTOPCKHE
0COOCHHOCTH I 3allUTBl OT arpecCUBHBIX CBOMCTB HEKOTOPBHIX M3 00pabaThIBaEMBIX
xumuaeckux BemectB (HF, F,, CIF; u ¢propunsr ypana). Hakonen, crnemyer OTMETHTB, 94TO BO
BCEX IIpOIecCax KOHBEPCUM YpaHa KOMIIOHEHTHI OO0OpYIOBAaHUS, KOTOPBIE OTIEIBHO
CIICLIMAIBHO HE MpeIHa3HAueHbl WM TOATOTOBJICHBI Ul KOHBEPCHHM YpaHa, MOTYT OBITh
OOBEIMHEHBI B CHCTEMBI, KOTOpBIC CIICHMAJIBbHO MpPEAHA3HAUYCHbl WJIM IOJATOTOBICHBI JUIS
HCTIOJIB30BAHUS B LIENSIX KOHBEPCUH YpaHa.

Cnenma/bHO TpeJIHA3HAYEHHbIE WJIM IOATOTOBJIEHHbIE CHCTEMbI /11 KOHBEpPCHH
KOHIEHTPATOB ypaHoBoii pyasl B UO;

I[NTOACHUTEJIBHOE 3AMEYAHUE

KonBepcusi koHieHTpaToB ypaHoBoM pyael B UQO; MOXET OCYIIECTBIAThCA CHadaja
MIOCPENICTBOM PacTBOPEHUS PY[bl B a30THOM KUCIIOTE M SKCTPAKIMK OYUILEHHOIO FeKcaruapaTa
VPaHWIIUHATPATA C TIOMOIIBI0 TaKOTO pPAaCTBOPHUTENS, Kak TpuOyTwin dQocdar. 3arem
reKcaruapar ypaHwIguHATpaTa mpeodpazyercs B UO; aub0 MOCPENACTBOM KOHIICHTPAUUA H
JOCHUTPALMK, OO MOCPEICTBOM HEWTpaTU3alUK ra3000pa3HbIM aMMHAKOM ISl TIONyYeHHs
IypaHaTa aMMOHUS ¢ MOCIenytonieii GUIbTpanueii, CymKol U KalbUHAPOBAHUEM.

CrnennajinbHo npeaJHasHAYCHHbIC WU NMOATOTOBJICHHBIC CUCTEMbI /i1 KOHBEPCUH UO3 B
UF,

[NOAACHUTEJIBHOE 3AMEYAHUE

Konsepcuss UO; B UFg MOXeT OCYIIECTBIATHCS HEMOCPEACTBEHHO (ropupoBanuem. s
poriecca TpedyeTcss UCTOYHUK T'a3000pa3Horo Gropa mwiu TpexhTOPUCTOro XJiopa.
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7.3.

7.4.

7.5.

7.6.

7.7.

7.8.

Cl'leIII/Ia.]'[I)HO NnpeaHasHAYCHHbIC WJIM NMOATOTOBJICEHHLIC CUCTEMbI /1JI11 KOHBEPCUU UO3 B
[8[0))

[NOSAACHUTEJIBHOE 3AMEYAHUE

Konmsepcus UO; B UO, MOXET OCYIIECTBIATHCA MmocpeacTBoM BoccraHoBieHus UQO;
ra3000pa3HbIM KPEKUHI-aMMHAKOM UITH BOJIOPOJIOM.

Cl'leIII/Ia.]'[I)HO NnpeaHasHA4YCHHbIC WJIM NMOATOTOBJICEHHLIC CUCTEMbI /1JI1 KOHBECPCUU UOZ B
UF,

[NOSAACHUTEJIBHOE 3AMEYAHUE

Konsepcus UO, B UF, MokeT ocymiecTBIATECS mocpencTtBoM peakiuun UO, ¢ ra3000pa3HBIM
¢dropucteM Bosopoaom (HF) mpu Temmnepatype 300-500°C.

CHeIII/IaJ'II)HO NpeaAHasHAYCHHBIC UJIX MOATOTOBJICHHBIC CUCTEMbI 1JIsI KOHBEPCUH UF4 B
UF;

[NOSAACHUTEJIBHOE 3AMEYAHUE

Konsepcust UF, B UFg ocyrecTBisieTcss TOCPEICTBOM SK30TEPMHUUECKON peakiuu ¢ GTOpoM B
peaktopHOoii Oamne. UFg KoHIeHcHpyeTcss W3 TOpSYMX JIETyYHX Ta30B IOCPEACTBOM
MIPOIYCKaHUs MOTOKA ra3a 4epe3 XOJOJHYIO JIOBYIIKY, oxJaxaeHHyto 1o -10°C. s npouecca
TpeOyeTcst HCTOUYHUK Ta3000pa3Horo (ropa.

CnenmajbHO NpeAHA3HAYEHHbIEe WM IOATrOTOBJIEHHbIE cucTeMbl s kKoHBepcuun UF, B
MeTalJInYecKHil ypaH

I[NOACHUTEJIBHOE 3AMEYAHUE

Konsepcuss UF4 B MeTammuueckuil ypaH OCYIIECTBIISIETCS MOCPEICTBOM €r0 BOCCTaHOBIICHHS
MarHueM (KpyIHble MapTHH) WK KajdblMeM (Majible mapTuu). Peakuus ocCyIiecTBIseTcs Mpu
TeMIIepaTypax Bbllle TOUKH ruiaBneHus ypana (1130°C).

CrnenuajbHO MpeIHA3HAYEHHbIEe HJIM MOArOTOBJIEHHbIE cucTeMbl Jis KouBepcun UFg B
U0,

[NOSACHUTEJIBHOE 3AMEYAHUE

Komsepcus UFs B UO, MOXET OCYIIECTBIATHCS TOCPEICTBOM OJHOTO M3 TPEX IMPoIeccoB. B
nepsoM mporecce UFg BoccTanaBmuBaercss u ruaponusyercss B UO, C HUCHONb30BaHUEM
Bomopona u mapa. Bo Bropom mpomecce UFg rumpommsyercst pacTBOpeHHEM B BOJE, LIS
OCaKIEeHUS TUypaHaTa aMMOHUS JOOABISsIETCSl aMMHaK, a InypaHaT BoccTaHaBnmBaercs B UO,
BogopoaoM mipu Temmeparype 820°C. Ilpu tpersem mporiecce razoodpasnbic UFg, CO, u NH;
CMEIIMBAIOTCSI B BOJIE, OCaXIas YpaHHIKapOOHAT aMMOHHS. YPaHWIKapOOHAT aMMOHUS
CMETIIMBAETCSA C IMapoM ¥ BojgopoaoM mpu temmeparype S00-600°C mst mpomssomctBa UO,.

KonmBepcuss UFs B UO, uacto OCyIIECTBISIETCS Ha TMEPBOM CTYNEHH YCTAHOBKM IIO
H3rOTOBJICHHIO TOIIIMBA.

CrnennajinbHo npeaAHasHAYCHHbIC UJIM MOATOTOBJ/ICHHBIC CUCTEMbI /i1 KOHBEPCUH UF6 B
UF,

I[NTOACHUTEJIbHOE 3AMEYAHUE

Kounsepcus UF4 B UF, ocymiecTBisieTcst moCpeicTBOM BOCCTAHOBIICHUS BOJOPOIOM.
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