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1. Texcr JlonmomauTtenpHOro mpoTokojia k Cornamenmio Mexnay PecmyOnmkoit Manmarackap u
MexnyHapoaHBIM areHTCTBOM I10 aTOMHOM 3HEPIUU O MPUMEHEHUU rapaHTU B CBA3U ¢ [JoroBopoM o
HEPAaCIIPOCTPAHEHNH SICPHOTO OPYXKHs BOCHPOM3BOMMUTCS B MPUIOKEHHH K HACTOAIIEMY JOKYMEHTY
JuTs “H(GOpMAIUK BCeX YICHOB. J[OTIONMHUTENBHBIN MPOTOKON ObUT 07100peH COBETOM YIPaBJISIONIIX
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2. B cootBercTBUM €O cTtaTheit 17 JIOMOTHUTENBHOTO MPOTOKOJA OH BCTYIHJI B CHIIy ITOCIIE
MTOANMCAHMSI PEACTAaBUTEISIMI Manmarackapa u AreHTcTBa, T.¢. 18 ceHTsaops 2003 rona.
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[JononHntenbHbIn NpoTokon K CornaweHnio
mexay Pecnybnmkon Mapgarackap u
MexxayHapoaHbiM areHTCTBOM N0 aTOMHOW
9HEpPrmn o NPUMEHeHNN rapaHTUn B CBA3N
c [loroBopOM O HepacrnpoCcTpaHEHNN SOEPHOro
OPYXUS

[MPUHNMAS BO BHUMAHUE, uto Pecrybnuka Manarackap (B maabHEHIIEM WMEHyeMast
“MagmarackapoM”) 1 MexayHapOIHOE areHTCTBO M0 aTOMHOMW dHEPruu (B MajdbHEHIIEM MMEHyeMOoe
"AreHTcTBOM") SABISIIOTCA ydacTHHKaMHU CornameHus 0 IpUMEHEHUH FapaHTHH B ¢BsI3U ¢ [loroBopoM
0 HepacmpoCTpaHEHWH SOEPHOrO Opyxus (B HJanbHelmeM wuMeHyemoro "CorjameHuem o
rapanTusx'), KOTopoe BCTYmuiIo B cruty 14 wrons 1973 rona;

YUUTBIBAS xenanve MexIyHApOJIHOTO COOOIIECTBA elie 00Jiee YKPEIUTh PeXKUM SACPHOTO
HEPACTIIPOCTPAHEHUSI TYTEM IOBBIIICHUS JIEHCTBEHHOCTH W 3(P(EKTUBHOCTH CHUCTEMbI TapaHTHUN
AreHTcTBa;

HAIIOMUWHAS, d4ro ATEHTCTBO TIIpHM OCYIIECTBICHWW TapaHTUH JODKHO YUYHUTHIBAThH
HEOOXOMUMOCTh:  HM30eraTth CO3J@aHUS MPEMATCTBUH OIKOHOMHUYECKOMY U TEXHOJIOTHYECKOMY
pasBuTuio Majarackapa WM MEXIyHapOJHOMY COTPYAHHYECTBY B OOJACTH MUPHOW SIIEPHOM
JESATEILHOCTH; COOMIONATh JCUCTBYIOIINE TOJIO0XKEHHUS B 00JIACTH OXPaHbI 3/I0POBbsI, OE30MACHOCTH,
(U3UYECKO 3alUTHI, a TAKXKE JIPYTHEe ACUCTBYIOIINE TPeOOBaHUs OE30IIACHOCTH U MpaBa OTEILHBIX
JUI[, W TPUHUMATh BCE MEPhI 1O 3allUTe KOMMEPUYECKHX, TEXHOJIOTMYECKUX M TPOMBIIUICHHBIX
CEKPETOB, a TAKXKe IPYrod KOH(PHUICHIIMATLHOW HHPOPMAIIMK, KOTOPast CTAHOBUTCS €My HU3BECTHOM;

ITPUHHUMA S BO BHUMAHUE, uto wacToTa IpoBeIeHNS M MHTEHCUBHOCTh MEPOTIPUSATHI,
yKa3aHHBIX B HacrosmieM IIporokone, OyayT TOMACPKUBATbCI HAa MHHUMAIBHOM YpPOBHE,
COOTBETCTBYIOIIEM IICJH MTOBBIIICHUS JEHCTBEHHOCTH U 3()(PEKTHBHOCTY rapaHTHII ATCHTCTBA;

HACTOSIINWM Maparackap u AT€HTCTBO COTJIACHIIUCH O HIDKECICAYIOMIEM:



Page 3

CBsA3b MEXAY HACTOAIIUM ITPOTOKOJIOM U COT'JIAINIEHUEM O 'APAHTUAX

Cratbs 1

ITonoxenus CornamieHus o TapaHTUAX MPUMCHAIOTCA K HACTOALIEMY HpOTOKOHy B TOI MEpe, B

KakKoli OHHU COOTBCTCTBYIOT IOJIOKCHUSAM HACTOALICTO HpOTOKOHa M COBMECTHMEI C HUMH. B ciIydac

IIPOTHUBOPEYUA MEXAY IMOJTOKCHUAMU CornamnieHuss o rapaHTUAX W IIO0JIOKCHUAMHU HaCTOALIETO

IIpoTokomna mpuMeHAIOTCA MOJI0KeHus HacTosiero [Iporokona.

HPEJOCTABJIEHUE HTH®OPMALIUU

Cratpg 2

a. Ma;[aracxap mpeaAOCTaBIACT Ar CHTCTBY 3asABJICHUC, COACPIKAILICC:

i)

iii)

vi)

Ob6mree ommcanne M HHOOPMAIIHIO, YKA3BIBAIOIIYIO MECTO TIPOBEICHHUS OTHOCSIITHXCS
K SJACpPHOMY TOIUTMBHOMY IIMKIY HAyYHO-HCCIICIOBATEIBCKUX M OIBITHO-
KOHCTPYKTOPCKUX pabOoT, HE CBSI3aHHBIX C SACPHBIM MATEPUAIIOM, OCYIICCTBIISIEMBIX
rie-mubo, KOTOpble (QUHAHCUPYIOTCS, TOJNYYWIM KOHKPETHOE paspelieHUe WIH
KOHTPOJIMPYIOTCS WIH OCYIIECTBISIFOTCS. OT MMeHH Majarackapa.

OmnpeneneHHyl0 ATEHTCTBOM Ha OCHOBE OXHJA€MOTO IOBBIIICHHS JICHCTBEHHOCTH
wid  3(PPEeKTUBHOCTH M COTJIACOBaHHYI0 C MamarackapoM uWH(MOpMaIio o
KacalolIeics TapaHTUH IKCIUTYaTalliOHHOHN JESATEIPHOCTH Ha YCTAHOBKAX M B MECTax
HaX0XJICHUS BHE YCTAHOBOK, I'7Ic OOBIYHO HCITONIL3YETCS SICPHBIN MaTepra.

O6H_[e€ OIIMCAaHUEC KaXIO0I0 3JaHusg Ha KaK 101 IIomanke, BKIIIO4Yas €ro
HCIIOJIB30BaHUEC, U, €CJIIM 3TOIr0 HEAOCTATOYHO - OIMMMCAHUC €TO0 COACPIKUMOTrO. 9T0
OIMMCaHNE BKIIFOYACT KapTy TaKOM TIOIIAgKH.

Onucanne wmacmraba ornepanuidi s KaKJOTO MECTa HaXOXKICHHS, WMEIOIIETO
OTHOIIIEHWE K JIeITENIbHOCTH, YyKa3aHHOW B IIpwioxkenuu I Kk  Hactosiemy
IIpoTokomy.

Nnudopmaruio, yKa3pIBarOIIyI0 MECTO HAXOXKACHHUS, SKCIUTyaTallHOHHOE COCTOSTHHE 1
OIIGHOYHBIE TOJIOBBIE TPOWU3BOJCTBEHHBIE MOIIHOCTH YPAHOBBIX PYIHHKOB H
00OTaTUTENBHBIX YCTAHOBOK ¥ TOPUEBHIX OOOTaTHTEIBHBIX yCTAHOBOK U
CYIIECTBYIOLIMIA T0I0BOI 00BEM MPOU3BOACTBA TAKUX PYJHHKOB M 00OTaTUTEIBHBIX
YCTaHOBOK s Magarackapa B IieoM. Majarackap NPeIoCTaBIisieT MO 3ampocy
ATeHTCTBa JJaHHBIE O CYIIECTBYIOIIEM T'OJIOBOM OOBEME MPOU3BOJCTBA OTIIEIHHOTO
pyIHUKA WM 000TaTUTENLHONW ycTaHOBKU. IlpemocraBieHue 3Tod uHpOpManuu He
TpeOyeT BeJeHHsI TOAPOOHOTO yueTa AJepHOro Marepuana.

WNupopManuio OTHOCHUTEIIEHO HCXOAHOTO MaTepuajia, HEe JOCTUTIIET0 COCTaBa M
YUCTOTHI, KOTOPBIC [ETAIOT €ro MPUTOJHBIM [Jii K3TOTOBJICHUSA TOIUIMBA WM
M30TOITHOTO O0OTaICHUS, BKIIOYAIOTYTO:

a) KOJIMYECCTBA, XUMHYCCKUN COCTaB, HCIHOJIb30BAHUC MWW MNPCAIOoJIaracMoc
HCIIOJIB30BAHHUE TAaKOro marepuajia, HE3aBHUCHUMO OT €ro SAACPHOIo HIN
HCAACPHOI'O0  HUCIIOJNB30BaHHA, I  KaXI0ro MeECTa HaxXOXICHUA B
Maﬂaracxape, B KOTOpOM TaKou Marcepual MpPUCYTCTBYCT B KOJHUYCCTBAX,
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vii)

b)

MIPEBBIMAONMINX ECATh METPUYECKMX TOHH YypaHa wW(WIM) JBAANAThH
METPUIECCKUX TOHH TOPHS, a JUIS IPYTUX MECT HaXOKICHUS C KOJTUIECTBAMH
0oJiee OJTHOM METPUYECKON TOHHEI - 00Iee KOJTMIECTBO i Maarackapa B
IIEJIOM, €CJIA 3TO O0IIIee KOJMYECTBO MPEBHIMIACT ACCAThH METPHUSCKUX TOHH
ypaHa WIM ABAANATh METPUUYECKUX TOHH Topus. lIpemocraBiieHne 3TOM
nHpOpMAIH HE TpeOYyeT BeACHHUS OIPOOHOI0 yUeTa sACPHOro MaTepraa;

KOJINYECTBAa, XMMUYECKUM COCTaB M MyHKT Ha3HAYEHUS KaXKJ0H IKCIIOPTHOMN
ITOCTaBKHM M3 Majmarackapa Takoro mMarepuaia JJii KOHKPETHBIX HEesIEPHBIX
Leel B KOIUYECTBAX, MPEBIIIAIOIIHX:

1) JICCATh METPHUYECKHUX TOHH YypaHa, WIM U1 IOCICIOBATEIbHBIX
9KCMIOPTHBIX MOCTAaBOK ypaHa W3 Majarackapa B OAHO W TO JKe
rOCyIapCcTBO, KaXash U3 KOTOPBIX MEHEE JECATH METPUUCSCKUX TOHH,
HO CyMMa KOTOPBIX IIPEBBIIIACT ACCATh METPUICCKHX TOHH B TCUCHHE
roaa;

2) JIBAIIATh METPUYECKUX TOHH TOPHS, WM JUIS TIOCIEAOBATEIHHBIX
SKCTIOPTHBIX TIOCTAaBOK TOpWs W3 Majarackapa B OZHO M TO K€
rOCy/IapCTBO, KaXKJas W3 KOTOPHIX MEHEE ABAJALATH METPUYCCKHIX
TOHH, HO CyMMa KOTOPBIX ITPEBBIIIACT ABAALATH METPUICCKUX TOHH B
TEUCHHE ToJa;

KOJIMYECCTBA, XUMUYCCKUH COCTaB, MCCTO HAXOKACHHUA B HACTOAILCC BPEMS U
HCIIOJIB30BaHUE WM NPEAIojiaracMo€ MCIIOJIb30BaHUEC KaXK01 I/IMHOpTHOﬁ
IIOCTaBKHU B MaﬂaraCKap TaKoro mar€puaiga A KOHKPCTHBIX HCEAACPHBIX
IeJecii B KOJIMYCCTBAX, MPCBLIIITAIONINX:

1) JOCCATb MCTPUUCCKUX TOHH YypaHa, WIW A TIIO0CICA0BATCIIBHBIX
HUMIIOPTHBIX IIOCTABOK YpaHa B Ma;[araCKap, Kaxaasa M3 KOTOPBIX
MCHEC NCCATHU MCTPHUYCCKUX TOHH, HO CyMMa KOTOPBLIX NPCBLINIACT
JACCATb METPUYCCKHUX TOHH B TCUCHHUEC I'0J1a,

2) JBAANATh METPUYECKUX TOHH TOPHS, WIM JUIS TOCIEHOBATEIBHBIX
UMIIOPTHBIX IIOCTaBOK TOpWs B Maparackap, Kaxnaas W3 KOTOPBIX
MeHee JBaIaTH METPUYECKUX TOHH, HO CyMMa KOTOPBIX MPEBHIIIAET
JIBaJIIaTh METPUUECKUX TOHH B TEUCHUE TOJIA;

IpH TOM TOHHMAaHUHM, YTO TPEAOCTaBIeHHWe HWHPOpPMAIMA O TaKOM Marepuae,

NpeaAHAa3HAUYCHHOM [JId HCAACPHOI'O MCIOJIB30BaHUA, ITOCJIC TOIO KaK OH JOCTHUIHCT

OKOHYATCILHOU (bOpMI:I CBOCT'O HCAACPHOI'O UCIIOJIL30BaHNs, HC Tpe6yeTcsI.

a)

b)

MH(GOPMAITUIO OTHOCUTEIBHO KOJHYECTB, BUJIOB HCIIOIL30BAHUS U MECT
HaXOXJICHUS SJICPHOTO Marepuasia, OCBOOOKICHHOTO OT TapaHTUH B
COOTBETCTBHH €O CTaThel 36 CoryameHus o TapaHTHsIX;

MH(GOPMAITUIO OTHOCHTEIBHO KOJHMYECTB (KOTOpash MOXET HMETh (opMy
OILICHOK) W BUJIOB HCIIOJNB30BaHHSA B KKJIOM MECTEe HAXOXJEHHS SIACPHOTO
Marepuana, OCBOOOKICHHOTO OT TapaHTHI B COOTBETCTBHH CO CTaThel 35 b)
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CoramieHusi 0 TapaHTHUAX, HO €Ie HE HAXOIAIIETOCsS B OKOHYATEITHHOM
dbopme I HESIEPHOTO WCIOIL30BAHUS, B KOJIMUYECTBAX, IPEBBIMIAIONTHX
yKkazaHHble B crarthe 36 CornamieHust o rapantusix. IIpegocraBieHue 3Toi
nH(pOpMaIH He TpeOYyeT BEACHUS OIPOOHOTO yUeTa SASpHOT0 MaTeprana.

Nudopmanuio OTHOCHTENFHO MeECTa HaXOXAEHHWs WIM JainbHelmeld o0paboTku
OTXOJOB CPEAHEr0 WM BBICOKOTO YPOBHSI aKTHBHOCTH, COJACPKAIIUX ILTyTOHHH,
BBICOKOOOOTAIEHHBIA ypaH WX ypaH-233, B OTHOIICHWHM KOTOPHIX NPUMEHCHHE
rapaHTHii OBIJIO TPEKpaleHO B COOTBEeTCTBHHM co cTaTheit 11 Cormamenus o
rapantusx. s menm JaHHOro MyHKTa "HanmbHelmas oOpaboTka" He BKIIOYAET
MEepeynakoBKy OTXOAOB WM WX JalbHelllee KOHIUIMOHMPOBAaHHE, HE
MpelyCMaTPHUBAIOIIEE Pa3/IENeHUs DIIEMEHTOB, ISl XPAHEHUS MIIN 3aXOPOHEHHSL.

Crnenytomyro uHGOPMAIMIO OTHOCHTEIBHO COTJIACOBAHHOTO O0OOpYyNOBaHUS H
HEesIZIPHOr0 MaTepuasa, nepednciieHHbix B [Ipunoxenun II:

a) MO Ka)KI0W 3KCIIOPTHOH mocTaBke u3 Manarackapa Takoro o00opyJaoBaHHs U
MaTepuaia: UICHTU(UKAIMSA, KOJMYECTBO, MECTO HPEINoIaraeMoro
UCIIOJIb30BaHMA B IOCYAapCTBe-N0IyyaTesie U 1aTa WId B COOTBETCTBYIOLINX
ClIydasx OXHjaaeMmas 1aTa 3KCIIOPTHOM MOCTaBKH;

b) [0 KOHKPETHOMY 3ampocy ATEHTCTBa, NMOJATBEp)KICHHE MagarackapoM Kak
UMIOPTUPYIOIIUM  TOCYAapcTBOM  HMH(GOpMauuy,  MperoCTaBICHHON
ATEHTCTBY JpPYI'MM TOCYOapCTBOM B OTHOIIGHHMH JKCIOPTa TaKOro
obopyznoBaHus U MaTepuaia BManarackap.

O6H_II/IC IJIaHbI Ha Hpe)_'[CTOHH.[I/Iﬁ JIECATUIICTHUH nepuoa, UMMCIOIHUEC OTHOIICHUC K
Pa3BUTUIO AACPHOTO TOINNIMBHOI'O IHKJIA (BKJII-O‘-IaH IIAHUPYEMBIC OTHOCAIIUECA K
AACPHOMY TOIUIMBHOMY OUKITY HaYy4YHO-HUCCJIIEA0BATCIBCKUC )41 OIIBITHO-
KOHCTPYKTOPCKHUC pa60TBI), Koraa OHH YTBCPKACHBL COOTBCTCTBYIOLIUMHA
KOMIICTCHTHBIMUA OpTraHaMU B Maaaracxape.

Manaracxap npujaraCT BCC Ppa3syMHBIC YCUIIUA, C TCEM YTOOBI npeaoCTaBUTh AFCHTCTBy

CIIEYIOIY 0 HH(DOPMAITHIO:

i)

of1ee onucaHue M MHPOPMAIHMIO, YKAa3bIBAIOIIYI0O MECTO MPOBEICHHUS OTHOCSIINXCS
K SJAEpHOMY TOIUIMBHOMY IIMKIY Hay4HO-HCCIEIOBATEIbCKUX M  OINBITHO-
KOHCTPYKTOPCKMX pa0OT, HE CBS3aHHBIX C SJEpHBIM MAaTepHaloM, KOTOpHIE
KOHKPETHO OTHOCATCS K OOOralieHuio, NepepabdOoTKe sIEpPHOr0 TOIUIMBA WIH K
00paboTKE OTXOAOB CPEAHEr0 WIIM BBICOKOTO YPOBHS aKTHBHOCTH, COJEPIKAIIUX
IUTYyTOHHUH, BEICOKOOOOTAIEHHBIN ypaH WiIH ypaH-233, oCyIEeCTBIsEMbIX TAe-Tn00 B
Maparackape, HO KOTOpble HE (PMHAHCHPYIOTCS, HE MOJIyYWIH KOHKPETHOTO
paspelleHus] WIM He KOHTPOJIMPYIOTCd MajarackapoM WIH HE OCYLIECTBIIOTCS OT
nMeHu Maparackapa. i 1ienu naHHOTO MyHKTa "0OpaboTka" OTXOJO0B CPETHETo
WM BBICOKOTO YPOBHSA AaKTHBHOCTH HE BKJIIOYAET MEPEYNAaKOBKY OTXOJOB WIH HX
KOHIUIMOHUPOBaHUE, HE IpeAyCMaTpUBAIOIlEe pa3feiCHUs 3JIEMEHTOB, Ui
XPpaHEHUS UJIM 3aXOPOHEHUSL.
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ii) obImee omnucaHue HOEATCILHOCTH W CBEACHHWS O JIMIC WIM OpraHWU3aIlHu,
OCYIIECTBISIFOIINX TaKyl0 JIEATENILHOCTh B OINpPENeNIEHHBIX ATEHTCTBOM MecTax
HAXOXKJICHUS 3a IMpeIelaMy TUIOIAIKH, KOTOPBIC, II0 MHCHUIO ATEHTCTBA, MOTJIA ObI
(bYHKIIMOHATBHO OBITH  CBS3aHBI C  JICSATENBHOCTBIO HA JTOH  IUIOINAAKE.
[penocraBnenne Takoil WH(MOpPMAIUU SBISIETCS MPEAMETOM KOHKPETHOTO 3aIpoca
ArenrctBa. OHa NMPEOCTABISETCS B KOHCYJIBTAIIMH ¢ ATEHTCTBOM M CBOEBPEMEHHO.

ITo 3ampocy ArenTcTBa Magarackap JaeT YTOYHCHHSI WIIA Pa3bsICHEHUS JIT000H HH(pOpMaIuH,
MPEJOCTAaBIEHHON B COOTBETCTBUM C HACTOSIIEH CTaTbeil, B TOW CTENEHU, B KOTOPOU 3TO
HMMeEET OTHOUICHUE K IIeJIU FapaHTUH.

Cratps 3

Manarackap mpenocTaBisieT ATeHTCTBY B TedeHune 180 mHE# mocie BCTYIDICHHS B CHITY
Hacrosmiero [IpoTokosna uHOpMAaIHIO, 0 KOTOPO TOBOPHUTCS B CTaThe 2.a 1), iii), iv), V), Vi)
a), vil) ¥ X) 1 B cTaThe 2.b 1).

Magarackap TIpeIoCTaBIsIeT ATEHTCTBY 10 15 wMas Kaxmoro Troia OOHOBICHHYIO
nH(pOpPMAIUIO, O KOTOPOW TOBOPUTCS B IIYHKTE a. BBINIE, 3a IEPHOJ, OXBATHIBAIOIIUI
MpeIIeCTBYIONINIA KalleHAapHbId roA. Ecnm paHee npemocTaBieHHas HHPOPMAIUS OCTaaCh
0e3 n3MeHeHuit, Majarackap yBeAOMIISIET 00 STOM.

Maparackap TpeAOCTaBIsIeT ATEHTCTBY A0 15Mas Kakaoro rona WHGOPMAIUIO,
OTIPEIICIICHHYI0 B CTaThe 2.a.vi) b) W ¢), 3a mepuoa, OXBATHIBAIOIIUI ITPEAIICCTBYIOIIHI
KaJeHAapHBIN roj.

Mapnarackap eXeKBapTaJbHO TNPEJOCTABISICT ATEHTCTBY WH(POPMAIUIO, ONPEICICHHYIO B
cTaThe 2.a.iX) a). OTa mHbOpMaNUI IPEIOCTABISICTCS B TCUCHUE MISCTUACCIATH JTHEH TOCTe
OKOHYaHMS KaXKIO0T0 KBapTaja.

Manarackap npenocTaBisieT ATEHTCTBY WH(OPMAITHIO, ONPEICIICHHYIO0 B cTaThe 2.a.viii), 3a
180 mHelt mO OCYIIECTBICHUS daibHeWmedi o0paOboTku, W 1m0 15 Mas Kaxaoro rojaa
uHpoOpMaIil0 00 M3MCHEHUSAX MECT HaxXOXJICHUS 3a TIEPUOJl, OXBaTHIBAIOIIUI
MPEIECTBYIONINI KaleHJapHBIi TO/I.

Maparackap “ ATEHTCTBO JOTOBapHBAIOTCS O BPEMEHU M 4YaCTOTE MPEIOCTABICHUS
nH(pOpMAaITUH, OTIpeIeIICHHON B CTaThe 2.a.11).

Maparackap npeaocTaBisieT AreHTCTBY HH(OpMAIMIO, ONpEeACIeHHYIO B cTaThe 2.a.1X) b), B
Te4YeHHEe LIECTUIECITH AHEH Mocie MOCTYIUIEHH 3a1poca OT AT€HTCTBa.

JOMOJHUTEJBHBIN TOCTYII

Cratpg 4

HH)Kecneaonmee IIPUMCHACTCA B CBA3HM C OCYILICCTBJICHUEM JOOIIOJIHUTCIBHOTO JOCTYIIa B

COOTBETCTBHU CO CTaThEH 5 HaCTOAIICTO HpOTOKOJ’IaZ

a.

ATEeHTCTBO HE CTaBUT oeim MEXaHHUCTHYCCKH MM CUCTEMATHUYCCKHU  IIPOBEPATH
I/IHq)OpMaLII/IIO, 0 KOTOpOﬁ TOBOPUTCA B CTATHC 2, OHAKO ATEHTCTBO UMCET AOCTYII K:
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1) JII000MY MECTY HaXOXXICHHs, O KOTOPOM TOBOPHUTCS B CTaThe S.a.1) WM ii), Ha
BBIOOPOYHOI OCHOBE C TIeNbI0 OOECIIEUCHUsS YBEPEHHOCTH B OTCYTCTBHUH
HE3asBJICHHBIX SJICPHOTO MaTepHala U JesITeIbHOCTH;

i) JII000MY MECTY HaXOXICHHUSA, O KOTOPOM T'OBOPHUTCS B cTaThe 5.b. WM C., B IEIIAX
pelICHUs BOIIPOCA, CBA3aHHOTO C IPABWILHOCTHIO M TIOJHOTOW HWH(OPMAIWH,
MPEIOCTaBICHHONH B COOTBETCTBHM CO CTaThed 2 WM B IENAX YCTPaHCHUS
HECOOTBETCTBHUS, CBA3aHHOIO ¢ 3TOH MH(pOpMaLneH;

iii) Tr000My MeECTy HaxOXAEHHS, O KOTOPOM TOBOPUTCS B CTaThe S.a.1il) B TOH
CTETIEHH, B KOTOPOH 3TO HEOOXOAMMO ATEHTCTBY AJISl MOATBEPXKIACHUS [T LieTer
rapaHTHi 3asBJIeHHS Majarackapa o cTaTyce YCTaHOBKH WM MECTa HaXOXKICHHS
BHE YCTAHOBOK, I'I¢ paHee OOBIYHO MCIOJIB30BAICSA SAICPHBI MaTepHall, Kak
CHSTBIX C HKCIUTyaTaluH.

1) 3a UCKITIOYEHUEM CITydaeB, YKa3aHHBIX B MYHKTE 11) HIKE, ATCHTCTBO HaIlpaBiIseT
Manarackapy npeIBapuTeIbHOS YBEIOMIICHHE O JOCTYIIE TI0 KpaiHel Mepe 3a 24
yaca;

i) B OTHOIIICHUU JIOCTYIIA K JIIOOOMY MECTy Ha IUIOMAIKe, KOTOPBIA 3ampantnBacTcs
B COYCTAHUU C TIOCEICHUSAMH JUTS TIPOBEPKU MHPOPMAIIUN O KOHCTPYKIHH WU C
WHCTCKIUSAMY JUTST CTISIUATBHBIX [IeJeH WM OOBIYHBIMUA WHCIICKIMSIMH HAa 3TOU
TUTIOIIAJIKe, CPOK MPEIBAPUTEIHHOTO YBEIOMIICHHUS, €ClT ATEHTCTBO oOparaeTcs
C 3ampocoM 00 OSTOM, COCTaBISET, MO KpaiHelW Mepe, JIBa 4Yaca, OJHAKO B
UCKJTFOUUTENBHBIX 00CTOSATENLCTBAX, MOKET COCTABUTH MEHEE JIBYX YacOB.

HpeﬂBapI/ITCJIBHOG YBECOAOMJICHHUE HAIIPaBJIACTCAd B NMMCBMCHHOM BHUAC W B HEM KOHKPETHO
YKa3bIBAOTCA IMPUYHUHBI JOCTYIIA U ACATCIIBHOCTL, KOTOpasd AOJIKHaA OBITH OCYHICCTBJICHA BO
BpPEMs TaKOT'O JOCTYyIaA.

B caywae Bompoca wnmM HECOOTBETCTBHS ATEHTCTBO TpefocTaBisieT Manarackapy
BO3MOJKHOCTh [IaTh pa3bACHEHHWE U CHOCOOCTBOBATH pPEIICHWIO 3TOTO BOMPOCA WIIH
YCTPAaHCHHIO 3TOTO HECOOTBETCTBHs. Takas BO3MOXXHOCTH OYyJET MPEIOCTABIATHCS JO
HaIpaBlIieHUS 3ampoca O JOCTYIE, €CIM TOJBKO ATEHTCTBO HE COYTET, 4TO 3aiepKKa B
NPEOCTABICHUH JIOCTYTIa, BO3MOKHO, HAHECET YIIEepO [IEH, C KOTOPOH 3alpaliuBaeTcsl 3TOT
noctyn. B mroboM ciydae ATEHTCTBO HE JIeNIaeT KAaKUX-THOO BBIBOJIOB B OTHOIICHUH
BOMPOCAa WJIM HECOOTBETCTBHS J0 TEX IOp, Mmoka Mangarackapy He OyneT mpemocTaBiicHa
Takasi BO3MOXKHOCTb.

Ecnu cMagarackapoM He JOCTUTHYTO WHOW JOrOBOPEHHOCTH, JIOCTYI OCYIIECTBISETCS
TOJILKO B TEUCHHE OOBIYHOTO paboyvero JHsl.

Maparackap UMeeT IpaBO Ha COMPOBOXKIEHHE WHCIEKTOPOB ATEHTCTBA BO BpeMs JOCTyIa
mpeacTaBUTEeNsIMH Majarackapa NpH yCIOBHH, YTO 3TO HE 3aJepXKUBACT BBITOJIHEHUE
HWHCIIEKTOPaMH CBOUX (DYHKITUH WJIM UHBIM 00pa30oM HE MPENSTCTBYET STOMY.

Cratbs 5
Maparackap mpenocTaBisieT ATeHTCTBY TOCTYI K:

1) mo0oMy MeCTy Ha IIIOIIAIKE;
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ii) mo0oMy MECTy HaxOXKICHHS, OIpeneiecHHOMY MamarackapoM B COOTBETCTBHH CO
cTaThel 2.a.v)-viii);

1ii) mo00¥ CHATON C DKCINTyaTallid YCTAaHOBKE WJIM CHATOMY C JKCIDIyaTalldd MECTY
HAXOKCHUS BHE YCTAHOBOK, TJIE paHee 0OBIYHO UCIIONIL30BAJICS SIEPHBIA MaTepual.

MOO00OMYy MECTY HaXOXACHUs, OmpeJeleHHoMy ManarackapoM B COOTBETCTBHU  CO
craTheit 2.a.1), crarbeil 2.a.1v), crartbeit 2.a.iX)b) uiau cTatbeit 2.b., MOMHMO TEX, 0 KOTOPBIX
TOBOPHTCS B MTyHKTE a.1) BBIIIE, IPH YCIOBHUH, YTO, €CITM Majarackap He IMEeT BO3MOXHOCTH
MPEeIOCTaBUTh TakoW moctyn, Majarackap mnpuiaraeT BCE pa3yMHBIE YCWIHS IS
HE3aMe]IUTENFHOTO YAOBICTBOPEHHUS TPEOOBaHNH ATEHTCTBA C TIOMOIIBIO HHBIX CPEJICTB.

JO0OMY MECTY HaXOXJICHHS, ONPEICICHHOMY ATEHTCTBOM, IIOMHUMO TE€X MECT HAXOXKICHHUS,
0 KOTOPBIX TOBOPHUTCS B IIYHKTaX a. M b. BBINIE, B IEJIAX 0TOOpa MPod OKpy’Karoliel cpeipl B
KOHKPETHOM MeECT€ HaxOXIEHWS  TpH YCIOBHM, 4YTO, eciaum Majarackap HE HWMEeT
BO3MOKHOCTH TMpPENOCTaBUTh TakoW AocTyn, Maaarackap mpuiaraeT BCe pa3yMHbIC YCHUIIUS
JUISE He3aMEJUIUTEBEHOTO YIOBIECTBOPEHUS TPeOOBaHUI ATEHTCTBA B MPWICKAIIUX MECTax
HaX0KIEHUS WU C TIOMOIIBIO HHBIX CPEJICTB.

Cratpda 6

HpI/I OCYHICCTBJICHUN  CTAaTbH 5 ATrGHTCTBO MOXET BBIIOIHATH CJICOAYIOIINEC BHUABI

ACATCIBHOCTH

B oTHomIeHNU n0CTyMa B COOTBETCTBHH CO CTAaTheH 5.a.1) WM iii): BU3yambHOE HAOIO/ICHUE,
0oTOOp TPOO OKpYXKAIOWIEH Cpeabl;  WCIOJIb30BAaHHE YCTPOWCTB [UIsl OOHApyKEHUS U
W3MEpEHHsl paJlialii; OleyYaThIBAHWE ¥ IPHMEHEHUE JPYruX WICHTHOUIUPYIOUINX |
VKa3bIBAIONIMX Ha BMENIATEIBCTBO YCTPOKMCTB, ONpEICIeHHBIX B J{OMONHUTEIBHBIX
MOJIOKEHUAX;, M TPUMEHEHHE JPYTUX OOBEKTUBHBIX MEp, TEXHUYECKas OCYIIECTBUMOCTb
KOTOPBIX ObLIa TOATBEPXkICHA W HCIIOJIB30BaHUE KOTOPBIX OBUIO cornacoBaHo CoBeTOM
yrpaBisiionux (B mainpHeimeMm uMmeHyeMmbiM "CoBeToM") W TOCIIE KOHCYJNBTAUA MEXKITY
AreHTCcTBOM B Mamarackapom.

B orHOmIeHMHM mOCTyma B COOTBETCTBHH CO CTaThel 5.a.il): BH3yallbHOE HaOIIOJICHUE;
MOJICUET YYETHBIX eJINHUII ACPHOTO MaTepralia; Hepa3pyliaronue H3MEepeHusl 1 0TO0p mpoo;
WCTIONIb30BAaHUE YCTPOMCTB ISl OOHAPY)KEHUS U M3MEPCHUS PaUallvK;, U3YUCHUE YUETHBIX
JIOKYMEHTOB, KaCalOIIMXCsl KOJUYECTBA, IPOUCXOXKICHUS U pa3MeEIICHUs MaTepuaia; oTOop
npod OKpyXKarolied cpeabl; W NPUMEHEHHWE APYTHX OOBEKTUBHBIX Mep, TeXHHUYECKas
OCYIIECTBUMOCTh KOTOPBIX ObUIa TOATBEPXKJCHA M HCIOJB30BAaHHE KOTOPBIX OBLIO
coritacoBaHo COBETOM U MMOCJIC KOHCYJBTAIUH MEXKIY ATEHTCTBOM U Majarackapom.

B oTHomeHun A0CTyma B COOTBETCTBHH CO CTaThe 5.b.. BH3yanmbHOE HaOmomeHue; OoTOop
Mpo0 OKpPYKAOIIEH Cpebl; HCIOJIB30BaHUE YCTPOWUCTB JUISi OOHApPYKEHUS W W3MEPCHHS
paauanuy; W3ydeHHE KACAFOIIUXCS TapaHTUH MPOW3BOJCTBEHHBIX M OTTPY30YHBIX YUETHBIX
JOKYMEHTOB; Y IPUMEHEHHE APYIMX OOBEKTHBHBIX MEp, TEXHHMYECKas OCYIIECTBUMOCTb
KOTOPBIX Obllla MOJATBEPXkKIIEHA U HMCIOJB30BAHUE KOTOPBIX OBUIO coriacoBaHo COBETOM H
MOCIIe KOHCYJIbTAIi MeX 1y ATeHTCTBOM nMajarackapom.
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d. B oTHOMmMEHNN q0CTyIIa B COOTBETCTBHH CO CTaThed 5.C.. 0TOOP MpoO OKpY’KAIOIIECH Cpembl U
B CIIy4ae, eCJH pe3yJIbTaThl He TIO3BOJISIOT PEIIUTh BOIIPOC WIIH YCTPAHUTh HECOOTBETCTBHE B
MECTe HaXOXKICHUS, OINPEACICHHOM ATCHTCTBOM B COOTBETCTBUM CO CTaThei 5.c.,
WCIIONIb30BAaHUE B JTOM MECTE HAXOXKICHUS BHU3YaJbHOTO HAOJNIOJCHUS, YCTPOHCTB IS
OOHapy)XeHHS ¥ U3MEpEeHHs pagualud ¥ [PUMEHEHHE IO COTJIACOBAHHUIO MEXITY
ManarackapoM U ATEHTCTBOM JPYTHX OOBEKTHBHBIX MED.

Cratpg 7

a. [lo mpocrbeMagarackapa AreHTCTBO wuMajarackap JJOTOBAPUBAIOTCS B OTHOIICHUHU
perynupyeMoro JocTyma B pamkax Hactosamero [IpoTokona ¢ Ienpi0 IpenoTBpaieHus
PACKpBITHSI YyBCTBUTENFHOW C TOYKM 3pPEHUS SIACPHOTO PACIpOCTpaHEHHs] HH(OpMAIHH,
BBINIOJTHEHUS TpeOOBaHUM O€30MacHOCTH Wid  (PU3MUYECKON 3alMThl WM C  LEIbIO
oOecrieueHusT 3alllUThl HAXOJSIICHCS B YaCTHOW COOCTBEHHOCTH WM KOMMEPUYECKU
qyBCTBUTENbHOW wH(popManuu. Takwe IOTOBOPEHHOCTH HE MPEMSTCTBYIOT ATEHTCTBY
OCYIIECTBIIATh  JIEATENIbHOCTh, KOTOpas SIBIIIETCS HEoOXoAWMoil [l oOecrieueHus
yOeIUTENILHOW YBEPECHHOCTH B OTCYTCTBUHM HE3asABICHHBIX SJICPHOTO Marepuaga |
JIESTEILHOCTH B COOTBETCTBYOIIIEM MECTE HAXOXKICHUS, BKITFOUas pelICHHE JTF000T0 BOIIPOCa,
OTHOCSIIIETOCS K MPAaBUIBHOCTH M MOJIHOTE WH(GOPMAIINH, O KOTOPOI TOBOPHUTCS B CTAaThe 2,
WM yCTpaHEHHEe HECOOTBETCTBUS, OTHOCAIIETOCS K 3TOW WH(OPMAITHH.

b. Maparackap MOXET MpH TPEOCTaBICHUH MH(DOPMAIUN, 0 KOTOPOW TOBOPHUTCS B CTaThe 2,
nH(OPMUPOBATH ATEHTCTBO O MECTaxX Ha IUIOIIAJKE MM B MECTE HAXOXJICHUS, Ha KOTOPBIX
MOJKET IPUMEHSTHCS PETYINPYEMBINA JOCTYII.

c. Jlo BCTymuleHHS B CHITY JIIOOBIX HEOOXOAUMBIX JlOTOMHUTENRHBIX IMONOXeHuHMamarackap
MOJXKET MPUOETHYTh K PEryJIMPOBAHUIO JIOCTYIAa B COOTBETCTBUU C TIOJOXKCHHUSIMH ITYHKTA a.
BBIIIIE.

Cratbs 8

Huuro B Hacrosmem [Ipotokose He mpensTcTByeT Majarackapy HpeIocTaBisTh ATSHTCTBY
JOCTYTl K MECTaM HaXOXJCHHUS B JIOTIOJIHEHUE K TEM, O KOTOPBIX TOBOPUTCS B CTAThAX 5 W 9, wiu
MPOCUTH ATEHTCTBO O MPOBEACHUU JEATSIHLHOCTH IO MPOBEPKE B KOHKPETHOM MECTE HAXOXKIICHUS.
ATEHTCTBO HE3aMEJTUTEIBHO TPUIIAraeT BCE pa3yMHBbIC YCWIIHS JUIS OCYIIECTBICHHS JICHCTBUI B
COOTBETCTBHH C TaKOH IIPOCHOO.

Cratpg 9

Maparackap mpenocTaBisdeT ATEHTCTBY JOCTYI K MECTaM HaXOXJICHUS, ONpPEeICHHBIM
ATeHTCTBOM 1 0TOOpa Mpod OKPYKAIOIICH Cpelbl Ha OOMIUPHOW TEPPUTOPHH, TIPH YCIOBHH, YTO
ecnuMajiarackap He MMEET BO3MOXKHOCTH MPEAOCTaBUTh TaKOW JOCTyI, ToMajarackap mpujiaraet
BCE pa3yMHBIC YCHWIIWS JJIS YJOBIETBOPEHUs TpeOOBaHMA ATCHTCTBA B aIbTEPHATUBHBIX MECTax
HaX0XJICHUS. ATCHTCTBO HE 3allpalluBacT TaKOH OCTYI JI0 TEX IMOp, OoKa 0TOOp Mpod OKpyKaroIIeit
Cpeasl Ha OOIMIMPHON TEPPUTOPUH U TPOIIETypHBIE MEPHI IJISl €T0 MpoBeneHus He ogo0peHsr CoBeTOM
Y He MPOBEIeHB KOHCYITALNU MEXIY ATEHTCTBOM U Majarackapom.
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Cratps 10
ArenrtctBo nHGOpMHUpYeT Magarackap o:

a. JesTenbHOCTH, OCYIIECTBICHHOM B paMKax Hactosiero IIpoTokona, BKiIto4as AESITEIbHOCTh
B OTHOIIECHUM JIOOBIX BOMPOCOB WM HECOOTBETCTBUW, KOTOpPHIE ATEHTCTBO JOBEIO JIO
cBeneHusiMajiarackapa, B npejenax MECTUAECATH IHEW MOCie OCYIIECTBICHUS] AT€HTCTBOM
3TOU EATEIBHOCTH.

b. Pesynprarax nesTeNbHOCTH B OTHOIICHUH JIFOOBIX BOIMPOCOB WJIM HECOOTBETCTBUMN, KOTOPHIC
ATEHTCTBO JI0BENO 10 CBeleHuss Majarackapa, o BO3MOKHOCTH CKOpee, HO B JIFOOOM cirydae
B TE€YEHHWE TPUALIATH JHEH IOCIE MOMydeHUs] ATEHTCTBOM J3THX PE3yIbTaTOB.

C. BI)IBOI[aX, KOTOpPBIE OHO CA€JIaJiI0 B PE3YJbTAaTC CBOCH JEATEIBHOCTH B COOTBETCTBHH C
HaCTOAIIMM HpOTOKOJ'IOM. Taxue BBIBOJbI ITPEIOCTABIAOTCA CKCTOAHO.

HA3BHAYEHUE UHCIIEKTOPOB ATEHTCTBA
Crartps 11

a. 1) I'enepanbHBIl  AupekTop yBemomisieT Magarackap o0 yrBepxkacaHun CoBeToM
JMO00T0 JIOJDKHOCTHOTO JIMIa ATEHTCTBA B KA4eCTBE WHCIIEKTOpA [0 TapaHTHUsM.
Ecnmn Maparackap He u3BemaeT [eHepaIbHOTO TUPEKTOpPa O CBOEM OTKIOHEHHH
TaKOTro JOJDKHOCTHOTO JIMIA KaK WHCHeKTopa Uit Majarackapa B TE€YEHHE TpPeEX
MecSIIeB Tocie MOMydeHus yBeAoMieHus 00 yTBepxkaeHun CoBETOM, HHCIIEKTOp, O
KOTOPOM TakuM 00pa3oM yBeJoMJeH Majarackap, CUMTAeTCs HA3HAYCHHBIM B
Maparackap;

ii) I'eHepayibHBIN TUPEKTOp, ACUCTBYS B OTBET Ha MpochkOy Mamarackapa WM 110
cOOCTBEHHOW MHUIMATHBE, HE3aMEIITUTEIIbHO HHpOpMUpYyeT Mamarackap 00 OT3bIBE
Ha3HAYCHHUS JTFO00TO JI0JDKHOCTHOTO JIMIIA B Ka4eCTBE MHCTIeKTopa s Majarackapa.

b. YBenomieHue, O KOTOPOM TOBOPUTCS B IIYHKTE a. BBIIIE, CUUTACTCA MOJYYCHHBIM
MapgarackapoM dYepe3 CeMb [JTHEH Tocie JaThl HampaBlieHHs ATEHTCTBOM TaKOTO
yBenoMIIeHHs: Majiarackapy 3aKka3HoW KOppeCTOHICHITUEH.

BU3bI
Cratbsa 12

Mayarackap B TeueHHE OJHOTO Mecsla IMocje IMONyYeHHUs 3ampoca 00 3TOM B ciydae
HEOOXOJMUMOCTH TIPEIOCTABIISICT YKa3aHHOMY B TaKOM 3alpoce HA3HAYEHHOMY HMHCIICKTOPY
COOTBETCTBYIOIIYI0O MHOTOKPAaTHYIO BbBE3JIHYIO/BBIC3IHYI0 W(WIH) TPAH3UTHYIO BH3BI, KOTOPHIC
TpeOyroTCS Ui OOCCIEeUeHMs] WHCICKTOPY BO3MOXHOCTHM Bbhe3Jla U MNpeObIBaHUS  Ha
TeppuTopuuManarackapa B IEISX BBITONHEHHs ero(ee) (yukmmii. JIroOble 3ampOoIICHHBIE BH3BI
JICHCTBUTEIIbHBI B TEUCHHE HE MEHEE OJHOTO I'ojJia U B Cliydae HEOOXOIUMOCTH BO30OHOBIISIOTCS B
TEUYCHHE TIEpHO0/ia HA3HAYCHUS MHCIIEKTOpa B Majarackap.
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JOIMOJIHUTEJIBHBIE ITOJOKEHUA
Cratbs 13

B Ttex cnywasx, xorma Mapmarackap uWiaMm ATEHTCTBO YKa3bIBAaIOT HAa HEOOXOIAMMOCTH
ONpeNeTUTh B JIOTOTHUTENBHBIX MOJOXKCHHSIX, KAKUM 00pa3oM ClIeyeT MPUMEHSTH MEPHI,
M3IIOKeHHBIE B HacTtosmeM [IpoTokone, Manarackap u ATEHTCTBO COTJIACOBHIBAIOT TAaKHE
JloTIOTHUTEbHBIE TIOJOXKEHUS B TEUCHHE [EBSHOCTA IHEW TIOCIE BCTYIUICHHSI B CHITY
Hactosmero Ilporokona wiu, B TexX ciydasX, KOrja ykKa3aHHE Ha HEOOXOIMMOCTh TaKUX
JlonomHUTENbHBIX TOJOKEHUN JaeTCs oCe BCTYIUICHU B cuily HacTosmero [Iporokona, - B
TEUEHUE JACBIHOCTA THEH MOCIIe aThl TAKOTO YKa3aHU.

Jlo BcTymineHus B CHITy JIFOOBIX HEOOXOIUMBIX JIOTONHUTENBHBIX TONOXEHUNH ATEHTCTBO
HMMeeT MPaBo MPUMEHATh MephI, U3JI0KEHHBIE B HacTosmeM [IpoTokoure.

CUCTEMBI CBsI3U
Cratbsa 14

Manarackap gaeT paspemieHne ATeHTCTBY CBOOOIHO HCITONB30BATh IUIS CIY>KEOHBIX Ieiei
CHCTEMBI CBS3M MEXAY HHCIEKTOpaMu AreHTCTBa B Manarackape u LleHTpaibHBIMU
yUpeKIeHUIMH ATeHTCTBa H(Wiau) PernonansHeIMU OrOpo, BKIIOYas Tepefady B
HEaBTOHOMHOM HIJIM aBTOHOMHOM peXHMe HWH(OpMAIMU, MOCTYHAMOIIEH OT YCTpPOWCTB,
YCTaHOBJICHHBIX ATEHTCTBOM B IIENISIX COXpaHEHHs WM(WIM) HAONIOJICHUS WM M3MEPEHUs, U
o0OecrieunBaeT 3allUTy TaKOW CBS3M. ATEHTCTBO TOCIE KOHCYNbTalmii ¢ Majgarackapom
HMMeeT MPaBO HCIONb30BaTh YCTAHOBJICHHBIE HA MEKIYHAPOJHOM YPOBHE CHUCTEMBI MPAMOMN
CBSA3W, BKJIIOYAs CITyTHHKOBBIE CHCTEMBI U IPYTHE BUABI JalbHEH CBSA3H, HE MCIIOJIb3yeMbIC B
Maparackape. Ilo mpocrbe Manmarackapa Wi ATEHTCTBA TOJIPOOHOCTH, KACAIOUTHECS
OCYILECTBJICHUS 3TOTO MyHKTa B OTHOILICHUU IMepeAauyd B HEABTOHOMHOM WJIM aBTOHOMHOM
pexkuMe HMHPOPMANUMK, TOCTYMAMINEH OT YCTAHOBIGHHBIX ATCHTCTBOM YCTPOHCTB
coxpaHeHUs H(WiIHM) HAONIONCHWS WM H3MEpPEHHs, ONpeAemsioTcs B JlOMOTHUTENBHBIX
MTOJIOKEHUSX.

[Ipu ycraHoBmeHHWM CBSI3M W mepemade HH(POpPMAIMM, Kak 3TO TPEAyCMATPUBACTCS B
MYHKTE a. BBIIIE, HAJUICXKANIMM 00pa3oM YUUTHIBACTCS HEOOXOMMOCTh 00CCIICUEHSI 3alUThI
HaXOJIAIIEHCS B YaCTHOH COOCTBEHHOCTH WJIM KOMMEPYECKH YyBCTBHTEIHHON WMH(OpMAIUU
Wi TOM wWHPOpPMANMM O KOHCTPYKIMH, KOTOpyr0 Manarackap cumraeT 0co00
YyBCTBUTEIHHOM.

3AIIIUTA KOH(I)I/II[EHHI/IAJII)HOI?'I NHOOPMALIINN
Cratbsa 15

ATEHTCTBO TOAJNCPKUBACT CTPOTHUH pexuM obecniedeHuss S(HPEKTUBHON 3aIlUTHl  OT
PACKpBITHS KOMMEPYECKHX, TEXHOJOTHYECKUX U TPOMBIIUICHHBIX CEKPETOB H JPYroi
KOH(UICHIINATBHON HH(OPMAIUH, KOTOpas CTAHOBUTCS €My HW3BECTHOW, BKIIOYAS TaKYHO
nH(pOpMAINIO, KOTOpas CTAaHOBUTCS W3BECTHOH ATEHTCTBY B XOAE OCYIIECTBICHUS
Hacrosiero [Ipotokona.
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PC)KI/IM, O KOTOpPpOM TOBOPHUTCA B IIYHKTE 4. BBIIIC, BKIOYACT, B YaCTHOCTH, IIOJIOKCHUA,
OTHOCAIIHECCS K:

1) o0mMM TPUHIIUIIAM © CBSA3aHHBIM C HHEMH MepaM II0 OOpamieHuo ¢
KOH(DUICHIINATHEHON HHPOpMAITHEH;

ii) YCIIOBUSIM ~ HaiiMa  MepcoHaia, KacalolUMCS  3alluThl  KOH(HUICHIIMAIBHOR
nHpOpMAaLUH;

1ii) MpoLEeAYypPaM B CiIydae HapyHIICHUA WK SKOOBI MMEBIIHUX MECTO CIIy4aeB HapyIICHHUS
KOH(UJICHIINATHHOCTH.

Pexxum, 0 KOTOpOM TOBOPUTCS B IIyHKTE . BBIINIE, YTBEPXKAAETCS M TEPHUOJAUYECKH
paccmatpuBaeTca CoBETOM.

IIPUJIOKEHUA
Cratps 16

[Mpunoxenuss k HacrosmeMy [IpoTokoiy SBISIOTCS €ro HEOThEMJIEMOH dYacThio.  3a
HCKIIIOYCHUEM Iieliel BHeceHus mompaBok B [lpunoxenus, tepmun "IIporokon", kak oH
yrIoTpeOsieTcss B HACTOSIIeM JIOKyMeHTe, o3HaudaerT [Iporokon u [lpuiokeHus, BmecTe

B3ATBIC.

B nepeuens BUIOB AeATEIBHOCTH, YKa3aHHBIX B [Ipuioxennn I, u nepeders 060pypoBaHus 1
MaTtepuana, yka3aHHbIX B Ilpunoxenwm I, CoBeToM MOTYT BHOCUTHCS TIONPABKH IO
pexoMmeHmanuu co3ganHoi CoBeToMm pabodell TPYIIBI AKCIEPTOB OTKPBITOTO COCTaBa.
Jro6as Takas mompaBKa BCTYIIaeT B CHITY Yepe3 YeThIpe Mecsia mocie ee mpuHaTus CoBeTom.

BCTYIIVIEHME B CJIY
Cratbsa 17

Hactostmumit [IpoTokon BCTymaeT B CUiIy TOCIe MOANMCaHus NpecTaBuTesiMu Majiarackapa
U ATeHTCTBa.

l'enepanbHBIl  TUPEKTOP HE3aMEUIMTENBHO WH(POPMHUPYET BCE TOCYAapCTBa - UJIICHBI
ATreHTCTBa 0 BCTYIUIEHUH B cuily Hacrosuiero [Iporokona.

OINPEJAEJIEHUSA
Cratbs 18
Jns ueneit Hacrogiero [Tporokona:

OtHocsmuecss K SACPHOMY TOIUIMBHOMY IHKIY HAYYHO-UCCIEIOBATEILCKUE W OIBITHO-

KOHCTPYKTOPCKHE pabOThl 03HAYAIOT ACATCIIBHOCTh, KOTOpasd KOHKPETHO OTHOCHUTCA K

Tr000MY acrleKkTy pa3pabOoTKH MPoLecca M CUCTEMBI JIF000T0 U3 CIIETYIOLIETo:
- KOHBEPCHH SIEPHOTO MaTepuaa,

- oOoraieHus sSJIepHOTro MaTepHaa,
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- M3TOTOBJICHUSI SIEPHOTO TOILINBA,
- PEaKTopoB,

- KPUTHYECKHX COOPOK,

- nepepabOTKH SACPHOTO TOILUIHBA,

- 00paboTKM (HEe BKJIIOYAs TEPEyNaKOBKU WM KOHIMIMOHHPOBAHUS, HE
IPENyCMaTpPUBAIOLIEIO  PA3lEJIEHUs] 3JEMEHTOB, [UId XpaHEHUs WU
3aXOpOHEHHUsI) OTXOJOB CPEAHET0 WM BBICOKOTO YpPOBHS AaKTHUBHOCTH,
coJiepKalllyX IUTYTOHHM, BBICOKOOOOTallIeHHBIN YpaH WK ypaH-233,

HO HE BKJIIOYAIOT JESTENBFHOCTH, OTHOCAIIYIOCS K TEOPETHYECKUM MM (yHIaAMEHTAIHHBIM
Hay4YHBIM HCCJIEOBAHUAM WM K HAyYHO-HMCCIIEOBATEIHCKUM U OMBITHO-KOHCTPYKTOPCKUM
paboTaM TO0  TPOMBIILICHHBIM  MPUMEHEHUSM  PaJUOHM30TONOB,  MEIAMIIMHCKHUM,
TUAPOJIOTUYECKUM U CEJIbCKOXO3SUCTBEHHBIM NPUMEHEHUSIM, H3YyUYCHHUIO MOCIEICTBUN NS
3II0POBbSI M OKPY’KAIOIICH CpPellbl U 10 YCOBEPIICHCTBOBAHHIO TEXHUYECKOTO 00CTYKHBaHUSI.

Ilnomanka o3HA4YaeT TEPPUTOPHUIO, TPAHHUIBI KOTOPOM ompejaesieHbl Majarackapom B
COOTBETCTBYIOIICH HWH(POPMANMM O KOHCTPYKIIMM YCTAHOBKH, BKJIIOYas OCTAaHOBJICHHYIO
YCTaHOBKY, a TAK)X€ B COOTBETCTBYIOIIEH MHPOPMAIIMK O MECTE HAXOXKJICHUS BHE YCTAaHOBOK,
r7ie 0OBIYHO HCIIONB3YETCS ANEPHBIN MaTepHal, BKJIIOUas 3aKPhITOE MECTO HAXOXKICHUS BHE
YCTaHOBOK, T/leé OOBIYHO HCTOJB30BAICSA AAEPHBIM Marepual (KOTOpbIe OTPaHHYMBAIOTCS
MECTaMH HaXOXICHUS, TJIC UMEIOTCS TOPSYUE KaMephbl MM OCYIIECTBISIIACH JCITCIHHOCTD,
CBs3aHHAs C KOHBEPCHEH, OOOTralieHHWEeM, W3TOTOBJICHHEM WM TEepepadOTKON TOIUIMBA).
[Inomanka BKIIOYaeT TakkKe BCe 0OBEKThI, COBMECTHO Pa3MEIICHHBIE C YIIOMSHYTHIMH BBIIIIE
YCTaHOBKOM WIJIM MECTOM HaXOXKIEHHS, C LEIbI0 MPEJOCTABICHUS WM HCIOIB30BaHUI
CYIIECTBEHHBIX CPEICTB OOCCICUCHUS, BKIIOUas:  TOpsYde Kamepwl uis 00paboTKu
00yYeHHBIX MaTEPUANIOB, HE COJCPKAIIMX SACPHBIA MaTepHall; YCTAaHOBKH sl 00paboTKH,
XpaHEHUs] W 3aXOpPOHEHWs OTXOJOB; a TaKXe 3JaHus, CBA3aHHBIE C COTJIACOBAHHOM
NeATEeTLHOCTHIO, ONIPEACICHHON MamarackapoM B COOTBETCTBHU CO CTaThel 2.a.1v) BHIIIIE.

Cusaras ¢ OKCIIIyaTallMid YCTAHOBKA HJIM CHATOC C JKCIUIyaTalluKh MCCTO HaXOXIACHHA BHC

YCTaHOBOK 03HAYalOT OOBEKT HJIM MECTO HAXOXKJCHHUS, Ha KOTOPBIX IEMOHTHUPOBAHBI WU
C/IeNaHbl HENPHUTOJHBIME K JKCIUTyaTallid OCTaBIIHECs KOHCTPYKIMH M 000pyJOBaHHE,
BaXHBIE M1 ee(ero) WCIOJB30BAaHMs, TaK YTO OHA(OHO) HE HMCIONB3YETCS IJIS XpaHEHHUS
SIEPHOTO MaTepuajia MU HEe MOXKET Jajee HWCIOJIb30BaThCA I OOpaIleHHUsS C SJIEPHBIM
MaTepuaioM, ero 00pabOTKH HITH HCITOJIb30BaHUS.

OcTaHOBIICHHAS YCTAHOBKA WJIW 3aKPBITOC MECTO HAXOXKJICHHS BHE YCTAHOBOK O3HAYAIOT

00BEKT HIIH MECTO HaXO0XOCHUA, SKCILTyaTallks KOTOPBIX HNPEKpali€Ha U U3 KOTOPBIX HU3BAT
HZ[CpHI:IfI MaTepual, HO KOTOPBIC HC CHATHI C SKCIUTyaTalluu.

BricokooOoraneHHbIi ypaH o3Ha4yaeT ypaH ¢ oboramienneM 20% WM BBINIE IO HU30TOITY

ypana-235.



Page 14

Ot60p 1po0 OKpyIKaromeld cpebl B KOHKPETHOM MECTe HaXOXICHHUS O03Ha4daeT 0TOOp Mpod

OKpYy’Karomei cpeasl (HampruMep, BO3IyXa, BOMbI, paCTUTEIHHOCTH, TOYBBI, 3arpSI3HEHNN) B
OTIPEICTICHHOM ATEHTCTBOM MECTE HAXOXKJCHHS W HEMOCPEACTBEHHOW OMU30CTH OT HEro C
LENBbI0 CONEHCTBUS ATEHTCTBY B ITOATOTOBKE BBIBOJIOB 00 OTCYTCTBUU HE3asSBICHHBIX
SIIEPHOTO MaTepHalia WK SIIEPHOH AEATEIHHOCTH B ’TOM OIPEIEICHHOM MECTE HaXOXKICHUS.

O10op 1pob OKpysKarolield cpeabl Ha OOINMPHOW TEPPUTOPUU O3HA4YaeT OTOOp mpod

OKpY>KaroIIel cpeasl (HampuMep, BO3IyXa, BOJBI, pAaCTUTEILHOCTH, TIOYBBI, 3arpsS3HCHUN) B
psle ONpeNeNeHHBIX ATEHTCTBOM MECT HAXOXICHHUS C IENbI0 CONCUCTBUS ATEHTCTBY B
MOJITOTOBKE BBIBOJIOB 00 OTCYTCTBHM HE3asBJICHHBIX SJCPHOTO MaTepHana WU SICPHOU
JEeSITETFHOCTH Ha OOLIMPHON TEPPUTOPHH.

SlnepHblil MaTepuan COrJlaCHO ONpPEACNICHUIO, JAaHHOMY B cCTaThe XX YcTaBa, O3Hayaer

mo00N HWCXOMHBIA MaTepuan MIH JF000H CHEIMANBHBIA PaCIICTIIIONANCS MaTepHal.
TepMmuH "MCXOIHBIA MaTepuan" He JAOJKEH TOJKOBAThCA Kak MPHUMEHSIOLIUICS K pyAe WU
orxoxaM pynel. Jlioboe ompenenenue, nanHoe COBETOM B COOTBETCTBHM CO cTaTbell XX
VYcraBa AreHrcTBa Iocie BCTyIUICHUs B cUily Hacrosuiero IIporokona, koTopoe paciupsier
CIIMCOK  MAaTepualioB, CUUTAIOIIUXCS MCXOAHBIM MAaTepHajoM WIM  CHElHaIbHBIM
PaCIIEIUISIFOIIMMCS MaTEpPHAIoM, BCTYMAET B CHIIy B paMKax HacTtosero [IpoTokosa ToIbKO
nociie NpuHATHS Magarackapom.

YcTaHOBKa 03HAYACT:

1) peaKkTop, KPUTHUYECKYI0O COOPKY, 3aBOJ| 10 KOHBEPCHH, 3aBOJ 10 H3TOTOBJICHUIO,
nepepadaThIBAIOIIYI0 YCTAHOBKY, YCTAHOBKY JUIS pa3[ciicHHs W30TOMOB WIN
OTJCIILHOE XPAHWIIHUINE; HIIH

i) moboe MeCTO HaxXOXICHHUS, TZe OObIYHO HCIONB3YeTCsl SACpHBIA MaTephal B
KOJINYECTBAX, MPEBHILAIOIINX OJUH 3PPEKTUBHBIA KUIOTPAMM.

Mecto HaXOXKXACHHA BHE YCTAHOBOK O3HA4YacT 000 00BEKT UIIH JIF000E MECTO HaXO0XICHH,

KOTOpBIC HE SIBJISIFOTCS YCTAHOBKOHM, M TJie OOBIYHO HCIONB3YyeTCS SJCPHBI Marepuan B
KOJIMYECTBaX, paBHBIX OJHOMY 3(()EKTUBHOMY KHIIOTPaMMy HJIH MEHEe.



COBEPIIEHO B Bene Bocemuaamaroro centssops 2003 roma B IBYX DK3EMIUIApax Ha
(hpaHITy3CKOM SI3BIKE.

3a PECITYBJIMKY MAJIAT'ACKAP: 3a MEXJIYHAPOJ/IHOE ATEHTCTBO I1O
ATOMHOU SHEPTI'MU:

(noonucs) (noonucs)

Paosnmmra Arnpuam6omonona Moxamen Dnsbapaneit

I'enepanbHBI AUPEKTOP I'enepanbHbIi AUPEKTOP

HanmoHanpHBIN HHCTUTYT HAYKH U
texHoyiornu PecrryOonmkun Manmarackap



IMTPHUJIOKEHUE I

I[NEPEYEHBb BU/10B JEATEJIBHOCTU, O KOTOPBIX 'OBOPUTCA B CTATEHE 2.A.1V)

iii)

v)

vi)

vii)

viii)

HACTOAIILEI'O ITPOTOKOJIA

Usrorosnenne poTopHBIX TpYO I HEeHTpUQYT I cOOpKa ra30BbIX HEHTPUPYT.

POTODHBIC T'[)V6I>I JJISL HCHTDH(bVF 03HA4YarlOT TOHKOCTCHHBIC NMWJINHAPBI, OIMMCAHUC KOTOPBIX

npuBeneHo B pasnuene 5.1.1 b) [pmnoxenus 11.

l'a3oBbIe MEHTPUQYTH O3HAYAIOT MEHTPU(YTH, OMUCAHUE KOTOPBIX MPUBEICHO BO BBOJIHOM

3aMeuaHuu K pazaeny 5.1 [punoxenus I1.
Usrorosnenune nud¢y3noHHBIX 0apbepoB.

Juddy3ronnble  0apbepbl O3HAYAIOT TOHKHE MMOPUCTBIE (HIBTPHI, OMUCAHHE KOTOPBIX

npuBeneHo B paznene 5.3.1 a) [Tpunoxenus 11
Usrorosnenne unu cO0OpKa CHCTEM, UCTIONB3YIOIIUX JIa3€Phl.

CucTeMBbl, WCHOJIB3VIOIINE Ja3ephl, O3HAYaroT CUCTEMBI, BKIOYaOMIUe TE IMPEAMETHI,

OTNMCaHUE KOTOPBIX NpuBeeHo B pazaene 5.7 [Ipunoxenus II.
Usrorosnenne mm cOopka IMEKTPOMArHUTHBIX CENapaTOPOB U30TOIIOB.

DIIEKTPOMArHUTHBIE CEMapaToOpPhbl U30TOMOB 03HAYAIOT TE pEAMETBI, O KOTOPBIX I'OBOPUTCA B

pasnene 5.9.1 [punoxenus 11 u koTopble coaepx aT UCTOUHUKH HOHOB, OMHUCAHUE KOTOPBIX
npuBeneHo B paznene 5.9.1 a) [Mpunoxenus 11

H3rorosiieHue uim c60p1<a KOJIOHH WJIX 3KCTPAKIIMOHHOT' O 060py,Z[OBaHI/I$I.

KOJIOHHBI MM 3KCTPAKIIMOHHOE 000PYA0BAaHUE O3HAYAIOT TE MPEAMETHI, OIMCAHUE KOTOPBIX
MIpUBEIEHO B pasmenax 5.6.1, 5.6.2, 5.6.3, 5.6.5, 5.6.6, 5.6.7 u 5.6.8 Ilpunoxenns I1.

W3roToBaeHne pa3aeNnuTENbHBIX COIEI WM BHXPEBBIX TPyOOK IS a’pOJHHAMUYECKOTO
oOorareHus.

PaBZ[CHI/ITCHBHBIe Comjia HJIN BHUXPCBBIC TDV6KI/I I a3pOAMHaAMHUYCCKOTO O6OI‘a].LIeHI/I$I

03HAUYAIOT Pa3JICNIUTEIILHBIC COIIa W BHUXPEBBIC TPYOKH, OMHCAHUE KOTOPBIX IMPHBEICHO
COOTBETCTBEHHO B paznenax 5.5.1 u 5.5.2 [Ipunoxenus 11

NsroroBnenne mmm c6opka CHCTEM TeHEpaIlii YPaHOBOW TLTa3MBbI.

CucremMbl TeHepallMy YpaHOBOHM IIa3Mbl O3HAYAIOT CHUCTEMBI MJIsl TEHEpaludl YPaHOBOU

IJ1a3MBl, ONIMCaHNE KOTOPBIX MPUBEAEHO B paszaeine 5.8.3 [Ipunoxenus I1.
Usrorosnenne nupKOHUEBBIX TPYO.

HI/IDKOHI/ICBLIC T'[)V6I>I O3Ha4yaroT TPY6BI, OIMMMCAaHNUC KOTOPBIX IMPUBCACHO B pPas3aciic 1.6

ITpunoxenus II.
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x1)

xii)

xiii)

Xiv)

XV)

ITpon3BoACTBO WJIM MOBBIIICHUE KauecTBa TSKEIOU BOJIbI MU ACUTEPUS.

Tspkenas Boma WM JEUTEPH O3HAYAIOT NEUTEpH, TSHKETyo Bomy (OKCHI AciTepus) u

moboe Ipyroe coeIUHEHUE AEHTEepHs, B KOTOPOM OTHOIIEHHE YHUCa aTOMOB ACHTEpHs K
YHCITy aTOMOB Bozopoa npesbimaeT 1:5000.

Usrortosienue rpaduta SACPHON YUCTOTHI.

I'padut spepHON YHMCTOTHI O3HAYaeT TpaduT, YpOBEHb UYHUCTOTHI KOTOPOTO BBIIIE, YEM

5 MUJUTMOHHBIX YacTelt O0pHOT0 SKBUBAJIEHTA, a TUNIOTHOCTH TpeBbimaet 1,50 1/ oM.
H3roToBiienre KOHTEHHEPOB MJIs1 00TyUEHHOTO TOIIIINBA.

KonTelinep aisg 00JIYIEHHOTO TOIUIMBA O3HAYAET €MKOCTh IJ1d TICPEBO3KH H/Amun XpaHCHHUA

OOJY4eHHOTO TOIUIMBA, OOECIEYMBAIONIYI0 XHMHYECKYIO, TEIUIOBYI0O M DPaTHallMOHHYIO
3alllUTY, a TAKXKe OTBOJI TEIUIA paclaga BO BpeMs MEPEMEIICHHUS], IEPEBO3KHU U XPAHCHHUS.

M3roroBiieHUE PEaKTOPHBIX YHPABISIOMIMX CTEPHKHEH.

PeakTopHbIe yNpaBISIONIHE CTEPKHH O3HAYAIOT CTEPXKHHU, OMUCAHUE KOTOPHIX MPUBEACHO B
pasnene 1.4 Ipunoxenus 1.

NsroroBnenne 6€30MacHBIX ¢ TOYKH 3pEHHUS KPUTHYHOCTH OAKOB U pe3epByapoB.

be3onacHble ¢ TOYKH 3pE€HUA KPHUTHUYHOCTHU 0aku u PE3CPBYAPLI O3HAYAKOT TC NPCAMCTEHI,

ONHCaHUE KOTOPBIX NpUBENEHO B pasznenax 3.2 u 3.4 [Ipunoxxenus I1.

H3rorosieHue MalmH JJIsL pY6KI/I 06J'Iy‘lCHHBIX TOIIJIMBHBIX 3JICMCHTOB.

Mamuebl s pyOKM OOJYYEHHBIX TOIUIMBHBIX 3JEMEHTOB O3HA4YalOT 000pYIOBaHHE,
ONHCaHUE KOTOPOro npuseneHo B pasaene 3.1 [Tpunoxenus II.

CoopyXeHHE TOPSTIuX Kamep.

Copsyre Kamepbl O3HAYAIOT KaMmepy WM COEAWHEHHbIE MEXAy co00i Kamephl OOIUM

06BbeMOM He MeHee 6 M°, CHaG)KCHHBIC 3aIHTOM, PABHON WM MPEBBILAIOIICH SKBHBAICHT
0,5 M OeToHA IUIOTHOCTHIO 3,2 r/em® wim 0oJiee, YKOMILICKTOBAaHHBIE O0OPYIOBaHUEM ISt
MPOBEJICHHUSI OTNIEPAIUil ¢ UCTIOIB30BAaHUEM JUCTAHITMOHHOTO YIPABICHHUS.



IMPUJIOKEHME 1T

INEPEYEHDb COI''TACOBAHHOI'O OBOPYIOBAHNA U HEAJJEPHOI'O MATEPUAJIA J1JIA
OTUYETHOCTHU OB DKCIIOPTE U UMIIOPTE B COOTBETCTBUU CO CTATBEN 2.A.1X)

1.

1.1.

1.2.

PeaxkTopsl u peakTOpHOE 000pyI0BaHNe
KomimiekTHBIe siiepHbIe peaKTOPhI

SnepHble  peakTOphl,  CHOCOOHBIE  paboTaTh B PEXHME  KOHTPOJIHPYEMOH
CaMOTIOIJICPKUBAIONICHCS TEMHONH peaknuy ACJCHHs, WCKIIYas PEaKTOphl HYJICBOU
MOIIHOCTH, KOTOPBIE OMPEICISIOTCS KaK pPEaKTOPhl C MPOSKTHBIM MaKCUMaTbHBIM
YPOBHEM MPOM3BOCTBA IUTYTOHMSI, HE TIpeBbIimaromuM 100 rpaMMOoB B TOSI.

[NOACHUTEJIbBHOE 3AMEYAHUE

"SnepHbIil peakTop" B OCHOBHOM BKJIIOYAET Y3/bl, HaXOAALIMECs BHYTPH KopIyca
peakTopa WM HEMOCPEICTBEHHO MNPHMBIKAIOIIME K HeMy, 00OpydOBaHHE, KOTOpOE
KOHTPOJIMPYET YPOBEHb MOIIHOCTH B aKTUBHOH 30HE, U KOMIIOHEHTHI, KOTOPbIE OOBIYHO
coJiep)KaT TEIUIOHOCUTEIIb IIEPBOIO KOHTYpa aKTHUBHOM 30HBI PEaKTOpa, UM BCTYHAOT C
HUM B HETIOCPEJCTBEHHBIN KOHTAKT WM YIPABIAIOT M.

He npenmosaraeTcs UCKIIOUEHNE PEaKTOPOB, KOTOPBIC HAISKAIIMM 00pa3oM MOTIIA ObI
MOJIBEPTHYTHCST MOTUGDUKAIIUHN JUIS TIPOM3BOJICTBA 3HAYUTEIIEHO OOJBIIIETO KOJUYCCTRA,
yem 100 rpaMMoOB MIyTOHUSI B roA. PeakTopbl, NpeqHa3HAYEHHBIC OJS JIUTEIbHOMN
SKCIUTyaTallUM Ha 3HAYUTENBbHBIX YPOBHSIX MOILIHOCTH, HE3aBUCUMO OT CTEMCHU HUX
BO3MOYKHOCTEH MPOM3BOCTBA IUIYTOHHS, HE PACCMATPUBAIOTCS KaK '"peakTOphl HYJICBOM
MOIIHOCTH".

PeaKTDprle KOopmmyca BbICOKOI'0 1aBJICHUSA

Meramnnueckue Kopryca B cOOpe MM UX OCHOBHBIC YaCTH 3aBOJICKOTO W3TOTOBJICHUS,
KOTOpBIE CHENHadbHO NpeTHA3HAYEHBl WM IOATOTOBIICHBI JUIS pa3MEIIEHUS B HUX
AKTUBHOW 30HBI SAEPHBIX PEAKTOPOB, KAaK OHHU OIpeneleHbl B IMyHKTe 1.1. BhImIe, H
CIIOCOOHBIE BBICPIKUBATH pabouee AaBICHUE TETNIOHOCUTENS TIEPBOTO KOHTYpa.

I[NOACHUTEJIBHOE 3AMEYAHUE

BepxHss minTa Kopiryca BBICOKOTO JAaBJICHUSI PEaKTOpa OXBAaTHIBAECTCSA MYHKTOM 1.2 Kak
OCHOBHasl, 3aBOJICKOTO M3TOTOBJICHHUS, 9aCTh KOPITyca BEICOKOTO JIaBJICHMS.

BryTtpennne wactm peakTopa (HampuMep, MOAEPKUBAIOIINE KOJOHHBI W IUIMTHI
AKTUBHOW 30HBI W [IPYTHe BHYTPEHHHE YaCTH KOpPITyca, HAIPABISIONIUE TPYOBI I
PETYJIHUPYIONUX CTEPXKHEW, TEIUIOBBIE JKpaHbl, IEPETOPOJAKH, TPYOHBIE pPEIICTKU
AKTUBHOW 30HBI, TUTACTUHBI qUddy30pa U T.A.) OOBIYHO TMOCTABISIOTCS MOCTABIIMKOM
peakTopa. B HEKOTOpBIX cilydasix OMNpeeIeHHbIE BHYTPEHHHE OTMOPHBIE KOMITOHEHTHI
BKJIIOYAIOTCSl B M3TOTOBJICHHE KOPITyCa BHICOKOTO AABIEHUS. OTH MPEAMETHI SBISIOTCS
JIOCTATOYHO BaXXHBIMH C TOYKU 3pEHUS OC30MacHOCTH M HAJEKHOCTH 3KCILTyaTal[lu
peakTopoB (M CIIEIOBATENBHO, C TOYKH 3pPEHHUS TapaHTUHHBIX O0S3aTEILCTB U
OTBETCTBEHHOCTH MOCTABIIMKA PEAaKTOpa), YTOOBI WX TOCTaBKAa BHE PaMOK OCHOBHOTO
COTJIAIICHMSI O TIOCTABKE CAMOT'0 peakTopa He cTajia Obl 0OBIYHON MpakTuKoi. [loaTomy,
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1.3.

1.4.

1.5.

1.6.

1.7.

XOTd OTACIIbHasA II0CTaBKa OJTHUX YHHKAJIBHBIX, CIICOHUAJIBHO IIPEAHA3HAYCHHBIX ¢
MMOATOTOBJICHHBIX, BAaXXHBIX, KPYIHBIX H OOPOIOCTOAINNX IIPEAMETOB HE 00s13aTeITbHO
6yZ[€T paccMaTpuBAaTHCA KaK BbIMAJaroias nu3 C(i)epbl HUHTCPECOB, TaKo# croco0 MOCTaBKU
CUHUTACTCA MAJIOBCPOSATHBIM.

MaiuHbI 4715 3arpy3Kd U BBITPY3KH PEAKTOPHOI0 TOILUIMBA

Manunynsropaoe o00opynoBaHue, CIENHATBHO MMPEeIHA3HAYEHHOE WM TOJTrOTOBJICHHOE
JUTS 3aTpy3KH WU U3BJICUCHUS TOIUIMBA U3 AJIEPHBIX PEAKTOPOB, KAK OHU OMPEICIICHEBI B
nyHkte 1.1. BbIIE, KOTOPOE MOXKET HCIONB30BATHCS, KOTJA PEAKTOpP HAXOAUTCS IO
Harpy3ko, wmm oOjamaeT TEXHHYECKHUMH  BO3MOXHOCTSAMH  IJII  TOYHOTO
MO3UIIMOHUPOBAHUS ~ WJIM  OPUEHTHPOBAHMSA,  ITO3BOJIIIONIMMH  TPOBOJIUTH  Ha
OCTaHOBJICHHOM PEaKTOPE CJIOKHBIE PAa0OThI TO TMEPEerpy3Ke TOIUIMBA, MPH KOTOPHIX
00BIYHO HEBO3MOXKHBI HEMOCPEICTBEHHOE HAOIFOICHUE WITH TPSMOM JTOCTYTI K TOILIUBY.

PeakTopHble ynpaBJsionue CTeP:KHH

CrepkHH, CIEUMATBLHO NpPEIHA3HAYCHHBIC WU TOATOTOBJICHHBIC [JIS YIPaBICHUA
CKOPOCTBIO PEAKITUH B SJIEPHBIX PEAKTOPaxX, KaK OHHU OIpEJIeIeHbI B IyHKTe 1.1. BBIIIE.

[OACHUTEJIBHOE 3AMEYAHUE

Croma ’Xe BKIJIIOYAIOTCS, TTOMHMO YacTH, IOTJIOMIAIONICH HEHUTPOHBI, €€ OIOpHBIC H
MOABECHBIC KOHCTPYKIIUH, €CITU MTOCTaBKa MIPOU3BOIUTCS Pa3eNbHO.

PeaKToprle prﬁbl BBICOKOI'0 JaBJCHUSA

TpyObl, KOTOpBIE CIEIMANBHO NMpeIHA3HAYCHBI MM IMOATOTOBJICHBI JJIS Pa3MEIICHUS B
HUX TOIJIMBHBIX JIEMEHTOB M TEIUIOHOCHUTENS IIEPBOrO KOHTYypa B PEaKTOpax, Kak OHU
ompeneneHsl B myHkte 1.1. Bblme, mpu paboyeMm naBieHuH, npesbimaiomeM 5,1 Mlla
(740 ynT/KB. OH0IIM).

HupxonneBbie TPYObI

TpyObl Wi cOOpKH TPyO M3 METANTMYECKOrO IHPKOHHS WM €ro CIDIABOB, MO BECy
npesbrmaromue 500 Kr B TeueHne a000r0 12-MecIIHOoro epruoaa, KOTOphIe CIIenaaIbHO
MpeIHA3HAYCHBl WM TIOATOTOBJICHBI JUIS HWCHOJB30BAaHHMS B PEAKTOpax, KaK OHU
OTIpe/IeTICHBI B TyHKTE 1.1. BBINIE, U B KOTOPBIX OTHOIICHHE IO BeCcy rayHus K UPKOHUIO
MenbIe yem 1:500.

HacocbI nepBoro KOHTypa TeIIOHOCHTeJIsI

Hacocel, cnemuanbHO TpeqHa3HAYEHHBIE WM IMOATOTOBICHHBIC [UISI ITOMICPIKAHIS
OUPKYJSIIUE  TETUIOHOCHUTEST TIEPBOTO KOHTYpa SACPHBIX pEaKTOpPOB, KaK OHH
omnpejeneHsl B myHkTe 1.1. Bhiie.

I[MTOACHUTEJIBHOE 3AMEYAHUE

CneuuanbHO NpelHA3HAUYCHHBIE WJIM TMOJATOTOBJCHHBIE HACOChl MOTYT BKJIIOYATh
CIIOKHBIE,  YIUIOTHEHHbIE WJIM  MHOTOKPAaTHO  YIUIOTHEHHBIE  CHCTEMBI  JUIA
MPEIOTBPAIICHNS yYTEUKH TEIIOHOCUTENSI TMEepBOTO KOHTypa, T€PMETHYHBIE HACOCHI U
HacoChl C CHUCTEMaMH HHEPLHMAIBbHONH Macchl. TO OMNpEICICHHE KacaeTcsi HacoCOB,
aTTeCTOBaHHBIX 1O Kiaccy NC-1 win S5KBUBaJICHTHBIM CTaHAAPTAM.
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2.2.
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Hesnepuble MaTepuaJbl 1J1s1 peaKTOPOB
HeliTepuii u TsxKea BoaA

Jewitepwnii, TspKenas Boja (OKHACh NEUTEpHs) W J000e APYyroe COSAMHECHHE AeHTepus, B
KOTOPOM  OTHOIIEHWE JAetepus K atomam Bojxopoda mnpesbimaet  1:5000,
MpeIHA3HAYCHHBIC IS UCIIOJIB30BAHUS B SIICPHBIX PEAKTOPax, KaK OHU ONpEACICHBI B
myHkTe 1.1. BeIe, B Komm4ecTBax, mpessimaronux 200 Kr aToMOB AeHTeprs s J1t000i
OIHOU CTPaHBI-TIOyYaTeNs B TEUCHHUE JTI000TO 12-MECSIHOTO TTepHoIa.

SnepHo-yncTHIN rpaduT

I'padut, UMEOINN CTEIEHh YUCTOTHI BBINIC S-MUJUTMOHHBIX OOPHOTO 3KBUBAJICHTA, C
IUIOTHOCTBIO Gombiie deM 1,50 r/cM’, mpeHa3HaYeHHBIH IS HCTIOMB30BAHMS B SASPHBIX
peakTopax, Kak OHH OIIpeNeNIeHbl B IyHKTe 1.1 BbIme, B KOJTUYECTBAX, MPEBBIIIAOIIAX
3x10* kr (30 MeTpHuYecKMX TOHH) IS JIOGOM OHOM CTPAHBI-IIONYYATENs B TCUCHHE
000ro 12-MecsiaHOTO MTeproa.

[MPUMEYAHUE

Jlis neneit SKCOPTHOTO KOHTPOJISI TIPABUTENBCTBO OMPEACIAET, OYAyT I 3KCIOPTHHIC
napTuu COOTBETCTBYIOILETO BBIIIICYKa3aHHBIM XapaKTepPUCTUKAM rpadura
HCIIONIE30BATHCS B AMIEPHBIX PEAKTOPaxX.

YcranoBku  gisi mepepaloTKM  00JyYeHHBIX TOIUIMBHBIX  JJIEMEHTOB W
o0opynoBaHue, CIENMAIBHO NPeHA3HAYECHHOE HJIM IIOAT0TOBJICHHOE 1151 3TOr0

BBOJHOE 3AMEYAHUE

[Ipu mepepaboTKe OOIYHYEHHOTO SIIEPHOTO TOIUIMBA TUTYTOHWUH M ypaH OTIENAIOTCS OT
BBICOKOAKTUBHBIX TPOAYKTOB IENEHUS W JPYTUX TPAHCYPaHOBBIX 3JIEMEHTOB. Jlis
TaKOro pa3JeCHUs] MOTYT HCIOIb30BATHCA PA3NUYHBIE TEXHOJIOTUYECKUE MPOIIECCHI.
Opnako co BpemeHeMm mporecc "llypekc" cranm Hamboiee pacnpoOCTpaHEHHBIM H
MPHEMIIEMBIM. JTOT MPOIECC BKIIOYAET PACTBOPEHUE OOIyUEHHOTO SIEPHOTO TOILINBA B
A30THOM KHCJIOTE C MOCIEAYIONINM BBIJEIIEHUEM ypaHa, IITyTOHUS U TPOJAYKTOB JETICHHS
OKCTPAKIMEH pacTBOPUTEIEM C TMOMOIIbI0 TpuOyTHiadocdara B OpraHHYECKOM
pasbaBuTerne.

TexHoorHYeCKHEe MPOIECCH HA Pa3IMYHBIX ycTaHOBKax Tuma "llypekc" aHaIOrMYHBI U
BKJTIOUYAIOT: M3MEIbYCHUE OOJYUYCHHBIX TOTUTMBHBIX DJIEMEHTOB, PACTBOPECHUE TOILIHBA,
AKCTPAKITMIO PACTBOPUTEIIEM U XPaHEHUE TEXHOJOTHICCKOHN KHUIKOCTH. MOXKET UMEThCS
Takxke 000pyJ0BaHME il TEIUIOBOW JICHUTPAIMU HUTpaATa ypaHa, KOHBEPCUH HUTpaTa
TUTYyTOHHS B OKHCh HJIM METaJII, a TaKxkKe sl 00padOTKH KHIKUX OTXOJIOB, COJIEPIKAIIHX
MPOJYKTHl JIENCHUS, N0 TMONydeHUs (QOPMBI, NPUTOAHON YIS MPOAOIKUTEIEHOTO
XpaHEHUS WM 3aXOPOHEHUS. OnHaKO KOHKPETHBIE THIIBI W KOH(UTYpanus
00OpY/ZIOBaHHS, BBITIONHSIONIETO 3TH (YHKIUHM, MOTYT pa3iH4yaTrhCs Ha Pa3TUIHBIX
ycraHoBkax Tuma "Ilypekc" 1Mo HECKOJNBKHUM NpHYWHAM, BKIIIOUYAs THUIBI U KOJIMYECTBO
OOJYYeHHOTO SIEPHOTO TOIUIMBA, MOMJICKAIIETO IepepaboTKe, W MPeanoiaraeMbli
MPOIECC OCAKICHHUS W3BICKAEMBIX MATEPUANOB, a TAaKXKE MPHHIUIBI OOCCIICUCHHUS
0€301aCHOCTH M TEXHUYECKOI'O OOCIY)KHBAHUS, TPHUCYIIUE KOHCTPYKIMH JIAHHOM
00CTaHOBKH.
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3.1.

3.2.

"YcTaHoBKa i TEPepabOTKH  OOJNYYEHHBIX TOIUIMBHBIX 93JCMEHTOB" BKJIIOYAET
00Opy/ZiOBaHHE W KOMIIOHEHTHI, KOTOpbIe OOBIYHO HAXOJATCS B TPSMOM KOHTAKTE C
OOJYYCHHBIM TOIUIUBOM M OCHOBHBIMH TEXHOJOTHYCCKHMMH ITOTOKAMH SIACPHOTO
MaTepuaia U IpOoAyKTOB JICICHUS, M HEMTOCPEACTBEHHO YIPABIISIFOT UMHU.

3TH TPOIIECCHI, BKJIFOYAs TIOJHBIC CHCTEMBbI JIIS KOHBEPCUHW TUTYTOHHS W TPOU3BOJICTBA
METAJUTMYECKOTO TUTYTOHUS, MOTYT ObITh HICHTU(QUIIMPOBAHEI TI0 MEpaM, IPUHIUMAEMBIM
JUIST TIPEAOTBPAIICHUS] OMACHOCTEH B CBSI3UW C KPUTHYHOCTHIO (HAIpPUMEp, Mepamu,
CBSI3aHHBIMH C T€OMeTpuel), o0aydeHreM (HampuMmep, MyTeM 3allUThl OT OOTyYeHUs) U
TOKCHYHOCTBIO (HaIpUMep, MEpaMH T10 YISPIKaHHIO).

IIpenmersl o0opynoBaHUs, HA KOTOpbIE, KAK CUMTAETCS, PAcIpOCTpaH’IETCs] 3HAa4UECHUE
¢pas3el "u 00OpynOBaHHE, CIENMATBHO TNMpEeIHA3HAYEHHOE WJIM TOATOTOBICHHOE" IS
nepepadOoTKH 0Oy4YEeHHBIX TOIUTMBHBIX 3JIEMEHTOB, BKIIOYAIOT:

MamuHbI AJ15 pyOKH 00/1y4eHHBIX TOIUIMBHBIX 3J1EMEHTOB
BBOJHOE 3AMEYAHUE

Oto 000pymOBaHWE UCHONB3YeTCS ISl BCKPBITUSA OOOJOYKM TOIUIMBA C IICINIBIO
MOCIICAYIONIETO PACTBOPEHUS OOMYYSHHOTO SJepHOTO Martepuana. Kak mpaBwuo,
WCTIONB3YIOTCS CTIENHATbHO TpeHa3HaueHHbIEe, CKOHCTPYHUPOBAHHBIE U PYOKH MeTaia
YCTpOMCTBA, XOTS MOXET HCIIONb30BaThCs M 0oJiee COBEpIIEHHOE OOOpYIOBaHHUE,
HanpuMep Ja3epel.

JluctaHIMOHHO ympaBisieMoe 00OpyIOBaHHWE, CICIHAIBLHO MPEIHA3HAYCHHOE WITH
MMOATOTOBJIIEHHOE JJISl HWCIONB30BaHMS HA YCTaHOBKE IO TIepepaboTke, KaK OHa
OTIpesieTieHa BBINIE, IS PE3KH, PyOKM WM Hape3Kh cOOpOK, MyYKOB WM CTepKHEH
00JIy4EeHHOTO SIIEPHOTO TOILINBA.

JucconbBepsl
BBO/IHOE 3AMEYAHUE

B nmcconbBepsl 0OBIMHO MOCTyHaeT M3MeENbYeHHOE OTpaboTaBmiee TOILIMBO. B aTmx
0e30macHBIX C TOYKH 3pPEHHS KPUTUYHOCTH pe3epByapax OOJYYEeHHBIH SACPHBIN
MaTepuaj pPacTBOpSETCS B a30THOM KHUCIOTE, M OcCTaromuecs oOpe3ku 000104YeK
BBIBOZSITCS U3 TEXHOJOTHUECKOTO ITIOTOKA.

BesomacHbie ¢ TOUKM 3peHUs] KPUTHYHOCTH pe3epByaphl (HampuMmep, Majoro IhaMeTpa,
KOJIBIICBBIE WM TPSIMOYTOJbHBIE PE3ePBYaphl), CICIUAIBLHO MpPeIHA3HAUYCHHBIC WU
MOATOTOBJICHHBIC JUISI WCIIOJIb30BaHUS HA YCTAHOBKE IO TMepepabOTKe, KakK OHU
OTIpE/IeTICHBl BHINIE, U PAcTBOPEHHS OOMYyYEeHHOTO SEPHOTO TOIUIMBA, KOTOPHIE
CHOCOOHBI  BBIAEPKUBATh TOPAYYIO, BBICOKOKOPPO3MOHHYIO IKHAKOCTH W MOTYT
JUCTAHIIMOHHO 3arpyKaThCsl U TEXHUYECKHU 00CITYKUBATHCSI.
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IKCTPAKTOPHI U 000pyA0BaHNE IS IKCTPAKIUH PACTBOPUTEJIEM
BBOJHOE 3AMEYAHUE

B sKkcTpakTOpBl ¢ pacTBOpUTENEM TOCTYMAaeT KaK PacTBOP OOJYYEHHOTO TOILIMBA W3
JTUCCOBBEPOB, TAK U OPTaHUYECKHI PACTBOP, C MOMOIIBI0 KOTOPOTO PA3ACISAIOTCS ypaH,
IUTyTOHHHA M TPOAyKThl neneHus. OOopynoBaHHE ISl SKCTPAKIMH PACTBOPHTEIEM
OOBIYHO KOHCTPYHPYETCS TakuM o0O0pa3oM, YTOOBI OHO VAOBIETBOPSUIO IKECTKUM
AKCIUTyaTallMOHHBIM TPEOOBAaHUSAM, TaKUM, KaK JJIMTCIBHBIA CPOK CIYKOBI 0e€3
TEXHUYECKOTr0 OOCITY)XKMBAaHUS WM JIETKas 3aMEHSIEMOCTb, IMPOCTOTA B AKCILTyaTallMd U
VIpaBJICHHH, & TAK)Ke THOKOCTh B OTHOIIICHHH U3MEHEHHS TIapaMeTpoB Tpoliecca.

CrienmasibHO TIpeHa3HAYEHHbIE WM MOATOTOBJIEHHBIE 3KCTPAKTOPHI C PAaCTBOPHUTEIEM,
TakWe, KaKk HacaJO0YHbIe WM IYJIbCAIMOHHBIE KOJOHHBI, CMECHUTEIbHO-OTCTONHBIE
anmapaThl Wi IeHTPOOEeKHBIE KOHTAKTHBIE aIapaThl IJIs UCTIOIH30BAHHS Ha YCTAHOBKE
no 00paboTKe OOTYHYEHHOTO TOIUIMBA. OKCTPAKTOPHI C PACTBOPUTEIEM JOJKHBI OBITH
YCTOMUYMBBI K KOPPO3MOHHOMY BO3JEHCTBUIO A30THOM KHCIOTBL.  ODKCTPAKTOPHI C
pacTBopHUTENneM OOBIYHO H3TOTABIMBAIOTCS C COOJIIOJCHHWEM YpPE3BBIYAHO BBICOKHX
TpeOoBaHMIl (BKJIIOYAas TPUMEHEHHE CIIEIHAIBHBIX METOJIOB CBapKH, HWHCIIEKIIHIA,
o0ecriedeHHe W KOHTPOJb KadecTBa) U3 MaJOYIJIEPOIMCTHIX HEP)KaBEIOIIUX CTaleH,
TUTaHA, IMPKOHUSI WX APYTHX BHICOKOKAYECTBEHHBIX MaTEPHUANIOB.

XuMu4yecKue pe3epByapbl A5 BbIIEPKMBAHUS WJIH XPaHEHUS
BBOJHOE 3AMEYAHUE

Ha stame sKcTpakium pacTBOpHTENeM 00pasyloTcs TPH OCHOBHBIX TEXHOJIOTHYECKHX
MOTOKA >KUAKOCTH. PesepByapsl Uil BBLACPKHMBAHMSA WIM XPAaHEHHUS HCIIONIB3YIOTCS B
nanpHeleld 00paboTKke BceX TpeX MOTOKOB CIEYIOIIM 00pa3oM:

a) pacTBOp HYHCTOTO A30THOKHCIIOIO YpaHa KOHIEHTPUPYETCS BBHITAPUBAHHEM WU
MPOUCXOUT MPOIECC ACHUTPAIUH, TNIe OH MPEBpAIllacTCs B OKCUJA ypaHa. OTOT
OKCHUJI TOBTOPHO KCIIONB3YETCS B SIACPHOM TOILUIUBHOM LIMKIIC,

b) pacTBOp BBICOKOAKTHBHBIX MPOJYKTOB JACICHUS OOBIYHO KOHIICHTPUPYETCS
BEITIADUBAHUEM U XPAaHUTCS B BHJIC KOHICHTPUPOBAHHOW JKUAKOCTH. ODTOT
KOHIICHTPAT MOYKET BIIOCIIEACTBUY MTPONTH BBITIApUBAaHUE WIN OBITH TIpeoOpa3oBaH
B (hopMy, MIPUTOIHYIO [Tl XPAaHEHUS M 3aXOPOHEHIIS,

C)  pacTBOp HYHCTOTO HHUTpaTa IUTYTOHUS KOHIEHTPUPYETCS W XPaHUTCS [0
MOCTYTUIEHUS Ha JAajbHEHIINe 3Talbl TEXHOJIOTHIECKOTo TIporiecca. B gacTHOCTH,
pe3epByapsl  [UIS  BBIACP)KUBAHUA WM XpaHEHUS PAacTBOPOB  ITYTOHHS
KOHCTPYHPYIOTCSI TAKUM 00pa3oM, 4TOOBI N30€kKaTh CBSI3aHHBIX C KPUTHYHOCTBHIO
mpo0iieM, BO3HUKAIONINX B PE3yNbTaTe M3MEHEHUI B KOHILIEHTpAIMH Wi Qopme
JAHHOTO TIOTOKA.

CriernasibHO TIpeTHa3HAYEHHBIE WM TIOJTOTOBJICHHBIE PEe3epBYaphl I BBIACPKHUBAHUS
WIN XpaHEeHWs JUIA WCIOJIB30BAaHUS Ha YCTAaHOBKE IO TmepepaboTKe OOIy4eHHOTO
ToruMBa. Pe3epByapsl Ui BBIACPKUBAHUS WU XPAHCHUS JIOJIKHBI OBITh YCTOMYUBBI K
KOPPO3UOHHOMY BO3JIEUCTBUIO a30THOM KUCIOTHL. Pe3epByapbl A BBIACPKUBAHUS WU
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3.5.

3.6.

XpaHeHUs] OOBIYHO H3TOTABIUBAIOTCS M3 TaKWX MAaTEpPHANIOB, KaK MAaJOYyTJIEPOIUCTHIE
HEp)KaBEIOI[Ee CTajld, THTaH WIX LUPKOHWNA WM JpPyrue BBICOKOKAYECTBEHHBIC
MaTepHabl. PesepByapel ans  BBIIEpKHMBAaHUST WIM XpPaHEHHS MOTYT OBITH
CKOHCTPYHPOBaHBl TakUM o00pa3oM, YTOOBl MX OKCIUTyaTalus W TEXHHYECKOE
OOCITy)KUBaHUE IPOU3BOJUINCH JIUCTAHIMOHHO, W MOTYT HWMETh CIEAYIOIIUe
0COOEHHOCTH C TOYKH 3PEHUS KOHTPOJISA 32 SIACPHON KPUTUIHOCTHIO!

1)  OopHBI PKBUBAJICHT CTCHOK WM BHYTPEHHUX KOHCTPYKIIMHA paBEH IO MCHBIICH
mepe 2%, mubo

2)  UMIMHAPWUYECKHE pe3epByapbl HMMEIOT MAaKCHUMAaNbHBIH  JguaMeTp 175 mm
(7 moiimMoB), OO

3)  OpsIMOYTONBHBIA WM KOJIBLEBOH pe3epByap MMEET MAaKCUMAaJIbHYIO IIUPUHY 75 MM
(3 mroiima).

CucremMa KOHBEPCHH HUTPATA IJIYTOHUSI B OKCH/L
BBOJHOE 3AMEYAHUE

Ha OonbpmIMHCTBE YCTaHOBOK IO TepepabOTKE 3TOT KOHEUYHBIA IPOIECC BKIFOYACT
KOHBEPCHIO pacTBOpa HHUTpaTa IUTYyTOHUS B JBYOKHCH IUIYTOHUS. B 4YHCIO OCHOBHBIX
oleparnuii 3TOTO IpOLecca BXOMMAT: XpaHEHHE W KOPPEKTHPOBKA HCXOIHOTO
TEXHOJIOTHYECKOTO Marepuaia, OCAXKJICHHE M pa3jeleHUEe TBEPIOW W KHUAKOW (a3sbl,
MpOKaJIUBaHUe, OOpallleHue C MPOIYKTOM, BEHTHIIAIMS, OOpalleHHe C OTXOIaMu U
YIPaBICHHUE MPOIECCOM.

3aMKHYTbIE CHCTEMbI, CICHHAIbHO TNpPEAHA3HAYCHHBIC WM IOATOTOBJIICHHBIC JIJIS
KOHBEPCHUU HUTpaTa IUTYTOHUS B OKCHJ| ILUTyTOHHSI, B YaCTHOCTH, 0OOPYAOBaHHBIC TAKUM
o0pa3omM, 4TOOBI M30€XKaTh JOCTHXKEHHS KPUTHYHOCTH W PaIUAIlMOHHBIX 3(PQEKTOB, a
TaK)KE CBECTH K MUHUMYMY OIIACHOCTH, CBSI3aHHBIC C TOKCUYHOCTBIO.

CucreMa KOHBEPCHH OKCH/A INIYTOHHA B METAJLI
BBOJHOE 3AMEYAHUE

DTOT mpouecc, KOTOPBIA MOXKET OBITH CBS3aH C YCTAHOBKOW IO MepepadoTKe, BKIIIOYACT
(dTopupoBaHHE JBYyOKHUCH IUTYyTOHHS, OOBIMHO C TIPUMEHEHHEM BBICOKOAKTHBHOTO
(TopucToro BoJIopoia, C MeJIbi0 MONyYeHUs: GTOpHUIA IUTYyTOHHS, KOTOPBIN BIOCIECTBUN
BOCCTAHABIIMBACTCS C TIOMOINBI0 METAJUIMYECKOTO KaJBIUS BBICOKOW YHUCTOTHI [0
MOJTyYSHUS] METAJTMYECKOr0 TUTYTOHUS W (TOPUAA KalblUi B BHJE NUIaKa. B 4ucio
OCHOBHBIX OIEpaluii JTAHHOTO TIpoIlecca BXOMAT:  (TOpuUpoBaHHE (HANpPUMEpP, C
MIpUMEHEHUEM 000pPYIOBaHUS, COMIEPKAIIEro OJIaropo Hble METAIIBl MK 3aIIUIIEHHOTO
MOKPBITHEM W3 HUX), BOCCTAaHOBJICHHE MeTaula (HampuMep, C [PUMEHEHUEM
KepaMHUYECKUX THUTJICH), BOCCTAHOBJICHHUE IIIJIaKa, OOpaIleHUe C MPOYKTOM, BEHTHIISIIHS,
oOpariieHre ¢ 0TXO/IaMH | yTIPaBJICHHE TPOIIECCOM.

3aMKHYThIE CHUCTEMBI, CICIHAIbHO TIPEAHA3HAUCHHBIC WM MOATOTOBJICHHBIC IS
MPOU3BOJACTBA METAIUIMYECKOTr0 IUIYTOHUS, B YaCTHOCTH, OOOPYIOBAaHHBIC TaKUM
o0Opa3oM, 4TOOBI M30€XKaTh MOCTHIKCHHS KPUTHYHOCTH M PaTUAllMOHHBIX 3P (HEKTOB, a
TaKXKe CBECTH K MUHUMYMY OIACHOCTH, CBSI3aHHBIC C TOKCHYHOCTEIO.
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YCcTaHOBKH /151 U3rOTOBJIEHHS TOINIMBHLIX )JIEMEHTOB
"YcTaHOBKA IS U3TOTOBJICHUS TOIUTMBHBIX AJIEMEHTOB" BKJIFOYAET 000PY/I0BaHNUE:

a) KOTOpPO€ OOBIYHO HAXOJAUTCS B HEMIOCPEACTBEHHOM KOHTAKTE C TEXHOJIOTUYCCKHM
MOTOKOM SIJICPHOTO MaTepuaia UM HEMOCPEJACTBEHHO 00padaThIBaeT €ro, WiH ke
YHOpaBIseT UM, HIIH,

b) KOTOpOE Te€pPMETU3UPYET SACPHBIA MaTepuail BHyTPH 00OJIOUKH.

YcranoBku Ui pa3lesieHMsi HM30TONOB YpaHa u  00OpyaoOBaHuUe, KpoMe
AHAJIMTHYECKUX NPUOOPOB, CNENHMAIBLHO NpeJHA3ZHAYEHHOEe WJIH NMOAr0TOBJIEHHOE
JJIS1 3TOTO

IIpeamersl 00OpymOBaHMA, HA KOTOPBIE, KAaK CUHTAETCS, PACIPOCTPAHIETCS 3HAYECHHUE
¢bpasbr "oOopyZ0oBaHWE,  KpPOME  AHATUTUYECKUX  MPHOOPOB, CIIEHaIBHO
MPeHA3HAYCHHOE MK MOATOTOBJICHHOE" ISl pa3e/ieHHs] U30TOMOB ypaHa, BKIIIOYArOT B
cebs:

TI'azoBbIe ueHTpm])yrn " y3JIbl U KOMIIOHEHTBI, CNICNUAJBbHO NMPEeIHAZHAYCHHbIC WIH
MOATOTOBJECHHBIC AJIA UCIIOJb30BAHHUA B I'a30BbIX ueHTpmbyrax

BBOJHOE 3AMEYAHUE

I'azoBas neHTpHdyra 0OBIYHO COCTOUT U3 TOHKOCTEHHOrO(BIX) HMIUHAPA(OB) JHAMETPOM
or 75 MM (3 miotima) mo 400 mm (16 qIOWMOB) ¢ BEPTHKAIBHON IEHTPAILHOW OCHIO,
KOTOpbIii(e) momemieH(bl) B BaKyyM M Bpamaercsi(loTcsi) € BBICOKOW OKPYXHOH
ckopocthio mopsiaka 300 M/c wmim Oomee. [l MOCTHOKEHHS OOJBLIOW CKOPOCTH
KOHCTPYKITHOHHBIE MaTepHajbl BPAIIAIONIUXCS KOMIIOHEHTOB JOJDKHBI MMETh BBICOKOE
3HAYEeHUE OTHOMICHUS MPOYHOCTH K IUIOTHOCTH, a POTOpPHAas cOOpKa M, CIeJOBaTelbHO,
OTJeNbHbIE €€ KOMIOHEHTHI JOJDKHBI M3TOTOBISITBCA C BBICOKOW CTETEHBIO TOYHOCTH,
gTOOBI pa3dalanc ObUT MUHHUMAIBHBIM. B oTimuue OT Apyrux HEeHTpudyr rasopas
neHTpudyra g oOoramieHus ~ypaHa ~HMMEEeT BHYTPH  POTOPHOM  Kamepbl
Bpamaronyocs(mecs) neperopoaxy(u) B popMe AUCKa U HENOABIKHYIO CUCTEMY MOJauu
n otBoza raza UFg, cocTosiyro mo MeHbIIeH Mepe U3 TpeX OTAEIbHBIX KaHAJIOB, ABA U3
KOTOPBIX COETUHEHHI C JIOMIATKaMH, OTXOSIIUMHU OT OCH POTOpa K nepruepuifHON 9acTi
poTOpHOI Kamepbl. B BakyyMe HaxoOHWTCA TakK€ DS BAXKHBIX HEBPAIAIOIIMXCS
3JIEMEHTOB, KOTOPBIE, XOTSI U UMEIOT 0COOYIO KOHCTPYKIHUIO, HE CIIOKHBI B U3TOTOBJICHUT
Y HE U3TOTOBIIIOTCS M3 YHUKAIBHBIX MarepuaioB. lleHTpudyxHas ycraHOBKa, OJTHAKO,
TpeOyeT OONBIIOro YHcia 3TUX KOMIIOHEHTOB, TaK YTO MX KOJMYECTBO MOJKET CITYy)KHUTh
BaKHBIM WHAWKATOPOM KOHEYHOTO MCIIOIb30BaHHSI.

Bpamarommecst KOMIIOHEHTHI
a) [lomHbIE pOTOPHBIE COOPKH:

TOHKOCTEHHBIE IIWIMHAPHI WIH PSA  COSAMHEHHBIX MEKIY COOOM TOHKOCTEHHBIX
IWIMHJPOB, U3TOTOBJICHHBIX W3 OJHOTO WK 0oJiee MaTEPUAIOB C BHICOKMM 3HAYCHUEM
OTHOIIIEHUS TPOYHOCTH K IUIOTHOCTH, yKkazaHHeIx B [IOSACHUTEJIBHOM
3AMEYAHUUN x Hacrosimemy pasaeny. CoelMHEHHE LHIHMHAPOB MEXKIy CO00M
OCYIIECTBIISICTCSI TIPU TOMOINA THOKMX CHIB()OHOB WU KOJICIH, OIHCAHHBIX B
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gactu 5.1.1. ¢) Hmxke. CoOpaHHBIH POTOP MMEET BHYTPEHHIOIO(HE) MEeperopoaky(u) u
KOHIIEBBIC Y3JIbl, OmucaHHble B 4dacTsax 5.1.1.d) u e) Hmxke. OpHako mojHas cOopka
MOJKET OBITh IMOCTABJICHA 3aKA3YMKY B YACTUYHO COOPaHHOM BHJIE.

b) PoropHbie TpyOHI:

CrnenmanbHO TpEIHA3HAYCHHBIC WM IOATOTOBJICHHBIE TOHKOCTEHHBIC IHJIUHAPHI C
tommuHo#i cteHku 12 mm (0,50 mroiima) mmm MeHee, muaMeTpoM oT 75 MM (3 mroiiMa) 1o
400 mm (16 mrOWIMOB), M3TOTOBIICHHBIE M3 OJHOTO WM 0OJE€e MaTepUANIOB, UMEIOIIHX
BHICOKOE  3HAYCHHWE OTHOIICHWS TMPOYHOCTH K  IUIOTHOCTH, yKa3aHHBIX B
ITOACHUTEJIbBHOM 3AMEYAHWMU k HacTosmeMy pa3ieny.

c) Konbua unm cunbhoHsI:

KommoHeHTHI, crenuanbHO NpeAHAa3HAUEHHBIE WIIM IOATOTOBJIEHHBIE [UIS CO3AAaHUS
MECTHOHW OMNOpBl [UIi POTOPHOM TpyObl WJIM COEOUHEHUS psila POTOPHBIX TpPYO.
Cuab(pOHBI MPEACTABIAIOT COOOH KOPOTKHME LMIMHIAPHI C TOJIIMHONH CTECHKH 3 MM
(0,125 mrotima) wim MeHee, nuameTpoMm oT 75 mm (3 mroiima) mo 400 mm (16 mrofiMoB),
UMEIOIUX OAMH ro)p U M3rOTOBICHHBIE U3 OJHOTO M3 MaTEpPHaOB, UMEIOIINX BBICOKOE
3HaYEHHE OTHOLIEHMsI MPOYHOCTU K IUIOTHOCTH, ykazaHHBIX B [IOSCHUTEJIBHOM
3AMEYAHWMU k HacTOAmIEMY pa3nemy.

d) [Teperoponku:

KomnonenTsr B gopme aucka guamerpoM oT 75 MM 1o 400 mm (ot 3 mo 16 mroiimoB),
CHEUXANbHO MpeAHA3HAUYEHHbIC WK TOATOTOBJICHHBIC AJIsl YCTAHOBKUA BHYTPH POTOPHOMR
TpyOBl TEHTPUPYTH C [ENbI0 H30JMPOBATh BBHITYCKHYIO Kamepy OT TJIaBHOM
pa3eNuTEeNbHOM KaMepbl M B HEKOTOPBIX CIIydasx s YIydIIeHHs NUPKYISALNUW Tas3a
UF6 BHyTpH T7aBHOH pa3nenuTeNbHON KaMephl pOTOPHOM TPYOBI M M3TOTOBJICHHBIE U3
OJTHOTO M3 MAaTepHalIOB, HMMEIOIIMX BBICOKOE 3HAUEHUE OTHOLIEHWS MPOYHOCTU K
miotHoCcTH, yka3zanHbeIX B [IOSICHUTEJIbBHOM 3AMEYAHWMU k HacTosAImeMy pa3neny.

e) Bepxuue/HmXHNE KPBILIKH:

KomnonenTst B popme nucka auamerpom ot 75 mm (3 mroiima) 1o 400 mm (16 aroiimoB),
CHeUMAIbHO NpeAHA3HAUYEHHBIE WJIM IOATOTOBJICHHBIE TaKUM O0pa3oM, 4TOOBI TOYHO
COOTBETCTBOBaTh JUAMETPY KOHIIOB POTOPHOHN TpYyOBI M Onarogapsi 3TOMY YAEp KHBATb
UFs BHYTpH ee. OTH KOMIIOHEHTHI HCIOJB3YIOTCS Ui TOTO, YTOOBI MOJCPKUBATH,
yAEpKUBAaTh WM COJEpXaTh B ceOe Kak COCTAaBHYIO YacThb ODJIEMEHTBHI BEPXHETro
NOJIIMIHUKA (BEpXHsAA KpBILIKA) WM CIY)KATh B KadecTBE HeCylled dYacTu
BpAIAIONINXCA DIIEMEHTOB DJIEKTPOABUTATENS W DJIEMEHTOB HIDKHETO IOAIINITHAKA
(HWDKHAS KPBIIIKA), ¥ M3TOTOBJISIOTCS M3 OJHOTO M3 MAaTepHAlIOB, MMEIOIINX BBICOKOE
3HaYEHHE OTHOLIEHMsI MPOYHOCTU K IUIOTHOCTH, ykazaHHBIX B [IOSCHUTEJIBHOM
3AMEYAHUMU k HacTosieMy pazneny.

[HOACHUTEJIBHOE 3AMEYAHUE

Jns  Bpamaromuxcst KOMIIOHEHTOB HEHTPU(YT HCHOIB3YIOTCS CIIEAYIOIINe
MaTepUab:
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a)  MapTEHCHTHOCTApCIONHE CTAJIM, UMEIOIINe MAKCUMAJIbHBIA Mpeaesa MPOYHOCTH
Ha pacspkerne 2,05 x 10° H/m* (300 000 GyHT/KB. moiiM) mit Gonee;

b)  agrOMUHHEBBIC CIUIaBBI, HMEIOIINE MAKCUMAIbHBI Mpeaea MPOYHOCTH Ha
pactsikenne 0,46 x 10° H/m® (67 000 dyrT/KB. mroiim) mim Goee;

c) BOJIOKHUCTBIC (HUTEIIOMOOHBIC) MaTEpHalbl, MPUTOTHBIC IJIS WCIOJIB30BAHMS B
KOMIIO3UTHBIX CTPYKTypax W UMEIOIINE 3HAYCHHs YACIFHOTO MOAYNS YIPYTrOCTH
12,3 x 10°M mmm Golee M MAKCHMAIBHOTO YIACIBHOTO INpEIeNa HPOYHOCTH Ha
pactsokenue 0,3 x 10° wim Gonee M MAKCHMATBbHOTO YAEIBHOTO Ipeaena
npoyrHoctn Ha pacTokenme 0,3 x 10°M  mmm  Gomee  ("ymenbHBIH  MOZYIb
ympyroctu" - sto Momynb FOura B H/M’, meneHHbId Ha ymenbHbii Bec B H/M';
"MaKCUMaJbHBI YIENBHBIM TMpeAen MpPOYHOCTH Ha pacTsKeHue" - 3To
MaKCHMAJIBHBIH Tpeaen MPOYHOCTH Ha pacTsvkeHne B H/M’, [eleHHbIH Ha
yAeIbHBIN BEC B H/w.

CraTnyecKHe KOMIIOHEHTLI
a) TToamunmHuKY ¢ MATHATHOM IIOABECKOI:

CriennasibHO  TIpeTHA3HAYEHHBIC WM IMOATOTOBIIEHHBIE TTOALINITHUKOBEIE — Y3IIBI,
COCTOSIIIME W3 KOJIBLIEBOIO MarHMTa, MOABELICHHOO B 000iiMe, copaepiKaren
nemndupymoonyo cpexy. OOoiimMa m3roraBiamBaercs u3 croiikoro k UFg Marepuana
(cm. IIOSACHUTEJIBHOE 3AMEYAHUE k pazgemy 5.2.). Maraur COeaWHSIETCS C
MOJIFOCHBIM HAKOHEYHWKOM HWJIM BTOPHIM MarHUTOM, YCTaHOBJICHHBIM Ha BepXHEH
KpHIIIKe, ONMMcaHHOW B pasaene 5.1.1. e). MarHuT MOXeT UMeTh (OpMY KOJbIA C
COOTHOIICHHEM MEXJy BHEIIHMM ¥ BHYTPCHHUM JUAMETPaMH, MCHBIIUM WIIH
paBHbIM 1,6:1. Maraut MOXeT HMeTh (opMy, OOCCIEUHMBAIONIYI0O HAYAIHHYIO
nponunaemocts 0,15 Tu/m (120 000 enunun, CI'C) unmm  Oojiee, WM OCTaTOYHYIO
HaMarHW4eHHOCTh 98,5% wnm OoJiee, WM MPOU3BENICHUE MHIYKIIMM Ha MaKCHUMAaIbHYIO
HanpsokeHHocTh monms Gomee 80 klx/m’ (10" Tc.d).  Kpome OGBIYHEIX CBOHCTB
MaTtepuraia, HeOOXOIUMBIM MPEABAPUTEIbHBIM YCIOBUEM SBIISIETCSI OTPaHUYEHHE OYEHB
ManeiMu gorryckamu (MeHee 0,1 mv mm 0,004 mroiimMa), OTKJIOHEHHSI MAaTrHUTHBIX OCEH OT
TeOMETPUUYECKHUX OCEeH MM obecrieueHne 0co00i TOMOT€HHOCTH MaTeprania MarHura.

b) [Moamunauku/ neMmdepsr:

CriennanbHO TpeIHA3HAUYCHHBIC FIIA MTOATOTOBIICHHBIC ITOIIIMITHAKH, COJEPIKAITUE y3eI
OCh/YIUIOTHUTEJIBHOE KOJIbIIO, CMOHTHPOBaHHBIM Ha Jemidepe. Ock  00OBIYHO
MpeCTaBIsieT cO00H Bal U3 3aKaJICHHON CTalld C OJIHUM KOHIIOM B (popMme nonychepsl, U
CO CpEICTBaMM TOJICOCAMHEHUS K HIDKHEHM KpBILIKE, OMucaHHOM B paszzaene 5.1.1. e), Ha
npyrom. Bai, ogHako, MOXKET OBITh COCTUHEH C THAPOIUHAMUYECKAM IOAITUITHUKOM.
Konbmo wumeer ¢opmy TabiaeTkun ¢ mnoiychepuueckuM yriyOJIeHHeM Ha OJHOH
MOBEPXHOCTH. DTH KOMITOHCHTHI YaCTO TOCTABIISIFOTCS OTJICIBHO OT eMIidepa.

c) MonekyaspHbIE HaCOCHI:

CHCI_II/IaJIBHO NMpE€AHA3HAYCHHBIC WJIW IMOATOTOBJICHHBIC NUIWMHAPBI C BHITOYCHHBIMU HIIN
BBIIABJICHHBIMHW BHYTPU CIHUPAJIbHBIMH KaHaBKaMHW W C BBICBEPIICHHBIMU BHYTPH
OTBCPCTUSAMU. TunoBeIMH pasMepaMiu SABJISIIOTCA CIICAYHOIINC: BHYTpeHHI/Iﬁ AUnaMCeTp OT
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75 MM (3 mroiima) mo 400 mm (16 mroiimoB), TommuHa cTeHKHA 10 MM (0,4 mroiima) wmm
Oonee, C MIMHOW, paBHOW muamMeTpy wiau Oojbine.  KaHaBKM OOBIYHO HWMEIOT
MPSAMOYTOJIHOE TIonepedHoe ceyenne u rayounny 2 mm (0,08 mroiima) nnm Gonee.

d) Cratopsl JBUTATEIICH:

CrienmanbHO MPEIHA3HAYCHHBIC WU MTOATOTOBIICHHBIC CTATOPBI KOJIBIIEBOM (hOPMBI IS
BBICOKOCKOPOCTHBIX MHOTO(ha3HBIX THUCTEPE3UCHBIX (mmm PEaKTHUBHBIX )
AJIEKTPOJIBUTATEIICH TIEPEMEHHOTO TOKa JIJISl CHHXPOHHOW pabOThI B YCIOBUSX BaKyyMma B
nuana3zone vactor 600-2000 I'm u B nmamazone momHocted 50-1000 BA. CraTtopsl
COCTOST M3 MHOTO()a3HBIX 0OMOTOK Ha MHOT'OCJIOMHOM KEJIE3HOM CEPACUYHHKE C HU3KUMHU
MTOTEPSIMH, COCTOSIIIEM W3 TOHKHX IUIACTHH, 0ObIdHO TommmHoH 2,0 MM (0,08 mroitma)
WJIH MCHEE.

e) Kopmyca/npueMHUKH HEHTPUPYTH

KomnoHneHTsI, ciennanpHO MpeqHa3sHauYeHHbIE MM TTOATOTOBJICHHBIE U pa3MeIIeHUs B
HUX COOpKH pOTOpHOHM TpyOBI razoBoi IeHTpupyru. Kopmyc coCTOHMT u3 KECTKOTO
HWINHAPA ¢ TommuHoN cteHku 1o 30 MM (1,2 miolima) ¢ mpeuu3noHHO 00paboTaHHBIMU
KOHIIaMH JUIsl YCTaHOBKH HOZIIUITHAKOB U C OJHUM WJIM HECKOJBKUMHU (praHuamu amst
MoHTaxa. (OOpaboTaHHBIC KOHIBl MAapaJUICIbHBI JIPYr APYTY W TEPICHAUKYIISPHEI
MIPOIONIFHON ocH muiuHApa B mpeaenax 0,05 rpamyca wim meHnee. Kopiryc MokeT Taroke
MPEICTaBIATh COOOH KOHCTPYKIMIO SYEHCTOTO THIA IJIs1 Pa3MEIICHHs] B HEM HECKOJIBKHX
poropHbeIx TpyO. Kopmyca usroraBnuBarorcs U3 marepuanon, kopposuecToikux K UF,
WJIH 3aIUIIAI0TCSA TTOKPBITHEM U3 TAKUX MaTepHaNIOB.

f) JloBymiku:

CrnenmanbHO MpenHa3sHAYeHHBIE WM MOATOTOBIICHHBIE TPYOKH BHYTPEHHUM THAMETPOM
1o 12 mm (0,5 mroiima) mist m3snedenust raza UFq u3 poTopHOi TpyOBI IO METOAY TPYOKH
[Turto (T.e. ¢ oTBepcTHEM, HAMMPABIECHHBIM HA KPYTOBOM MOTOK ra3a B pOTOPHOH TpyOe, K
TIpUMEPY, MOCPEICTBOM HM3TrHba KOHIA PaIdadbHO PACIIOIOXKEHHON TPYOKH), KOTOpHIE
MO’KHO MIPUKPENUTH K LCHTPAIBHOW CUCTEME M3BJICUEHUS raza. TpyOKH M3TOTOBICHBI U3
MaTepHaioB, Koppo3uecToMknx K UFg, WM 3amuINaloTcss MOKPBHITHEM W3 TaKHX
MaTepHajoB.

CrnenmnaabHO NpeJHA3HAYEHHbIE HIIN MOAT0TOBJIEHHbIE BCIIOMOraTeJIbHbIE CHCTEMBI,
o0opyioBaHMe M KOMIIOHEHTBHI [JISi MCIOJB30BAHHSI Ha Ta30leHTPUYKHOH
YCTaHOBKe 110 000raleHHI0

BBOJHOE 3AMEYAHUE

BcrnioMoraTenbHbIe  CHCTEMBI, O0OpYIOBaHWE U KOMIIOHEHTBI Ta30IeHTPHYKHON
YCTaHOBKH TI0 OOOTAIIEHUIO MPEJCTABISIFOT COO0I CHCTEMBI YCTaHOBKH, HEOOXOJUMBIC
st mogaun UFg B 1IeHTpUQYTH, UTS CBS3U OTACTBHBIX HEHTPU(YT MEXITy COO0H C LEThI0
00pa30BaHUs KacKaIoB (WM CTYIECHEH), 4TOOBI JOCTHYBL 0O0Jiee BEICOKOTO O0OTaICHUS U
m3pneub 'mpoaykt" u "xBocthl" UFs u3 ueHtpudyr, a Takxke o000pyIoBaHUE,
HEOOXoMUMOe JUIsl TPUBEACHUS B JIEHCTBUE M[EHTPUPYT WIH s YHPaBICHUS
ycranoBkoii. OObruHO UF4 micmapsercs w3 TBEpIBIX BEMIECTB, MOMEIICHHBIX BHYTPH
MOIOTPEBACMBIX aBTOKJIABOB, M MOJASTCS B ra3000pa3Hoil popme k neHTpudyram uepes
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CHUCTEMY KOJUIGKTOPHBIX TpyOompoBomoB Kackama. "Ilpomykt" u "xBoctel" UF,
MOCTYTAIOIINE U3 IEHTPUPYT B BHJE Ta3000pa3HBIX MOTOKOB, TAKXKE MPOXOJIAT depe3
CHCTEMY KOJUIEKTOPHBIX TPyOOIPOBOIOB KacKala K XOJIOIHBIM JIOBYIIKaM (PaboTaromiM
npu temmeparype okomo 203°K (-70°C)), rae OHHM KOHACHCHPYIOTCST U 3aTeM
MTOMEIIAIOTCSI B COOTBETCTBYIOIINE KOHTEHHEPHI IJIsi TPAHCTIOPTHPOBKU MIIM XpaHEHHS.
Tak kak ycTaHOBKA IO OOOTAIICHUIO COCTOWT W3 MHOTHX THICSY MEHTPU(YT, COOPAHHBIX
B KacKaJpbl, CO31AI0TCSI MHOTOKMJIOMETPOBBIE KOJUIEKTOPHBIE TPYOONPOBOABI KACKaI0OB C
THICSYaMHU CBapHBIX LIBOB, IIPHYEM CXEMa OCHOBHOH YacTH MX COSAMHEHUH MHOTOKPAaTHO
TTOBTOPSIETCS. OO6opynoBanne, KOMIIOHEHTHI M  CHCTEMBI  TPyOOIIPOBOIIOB
M3TrOTaBIUBAIOTCS C COOJIOIEHNEM BBICOKMX TPEOOBAaHHUN K BaKyyM-TUIOTHOCTH M YHCTOTE
00paboTKy.

CucreMbl mojgayu/cucTeMbl 0TBOAA "'mpoaykTa' u '"xBocToB"

CrnenmanbHO TIpeIHA3HAYCHHBIE WM TIOJTOTOBJICHHBIC TEXHOJIOTHUECKHE CHCTEMBI,
BKJTIOYAIOIIHE:

MUTAIONINE aBTOKJIABHI (WJIM CTAHIIHH ), UCTIONb3yeMble it iojgadu UFg B kackasl
ueHTpudyr npu gaieHud g0 100 xIla (15 ¢pyHT/KB. Q10HM) W MPH CKOPOCTH
1 xr/u wnu 6oJee;

JecyOnmMMaTopsl (MM XOJOTHBIE JIOBYIIKH), UCTIONb3yeMble s BoiBeneHnst UFg
u3 kackaaoB npu nasineHnu 1o 3 klla (0,5 pyn1/kB.MI0MM).  lecyOnumaropsl
cnoco6nsl oxnaxaarees 10 203° K (-70°C) u narpesatnes g0 343° K (70°C);

ctaHuuu "mpoaykta" u "xBocTtoB", ucnonszyeMmble nnsi nepemenieHus UFg B
KOHTEHHEPBL.

Ora yCcTaHOBKa, 00OpYJOBaHHE U TPYOONPOBOABI TOTHOCTHIO M3TOTABIUBAIOTCS U3
croikux Kk UFs wmarepuasioB wim 3alUIIaOTCs TMOKPBITHEM ©3 HHX (CM.
MOSICHUTEJIbHOE 3AMEYAHUE k nmanHOoMy pasaeiny) ¢ COOJIOJCHHEM BBICOKHX
TpeOOBaHMH K BaKyyM-IDIOTHOCTH U YHCTOTE OOPabOTKH.

ManmuHHbIE CHCTEMBI KOJJIECKTOPHBIX prﬁOl’lpOBO)_IOB

CrienualibHO TIpeJHA3HAYCHHBIE WJIM ITOATOTOBJICHHBIC CHUCTEMBI TPYyOOIPOBOJOB H
KOJJIEKTOpoB Juis yaepxkanus UFg BHyTpH HEHTpUQPYKHBIX KackaJoB. JTa ceTh
TpyOOIIPOBOJIOB OOBIYHO TPEICTABISIECT COOON CHCTEMY C "TPOWHBIM" KOJUICKTOPOM, U
KaKaasl IeHTpUQYra COSAMHEHA C KaKIBIM U3 KOJUICGKTOpOB. ClieloBaTeNbHO, cXeMa
OCHOBHOW 4YacTH WX COCIMHEHUS MHOTOKpaTHO ToBTOpsiercs. (OHa TMOJHOCTHIO
mrotaBiauBaercss u3 croiikux k UFg wmarepmamoB (cm. ITIOSCHUTEJIBHOE
3AMEYAHUE k HacTosieMy pasfeny) ¢ COOJIOACHHEM BBICOKHX TpeOOBaHUH K
BaKyyM-IUIOTHOCTH ¥ YUCTOTE 00pabOTKH.

Macc-cnieKTpoMeTpbl/ucTOYHUKHA HOHOB 1151 UFg

CrenmManbHO NpeHa3HAYeHHbIE WK IOATOTOBJICHHBIE MarHUTHBIE WM KBaJpYIOJIbHbBIE
MacC-CIIEKTPOMETPHI, CIIOCOOHBIC MPOU3BOIUTH MPSAMOM 0TOOp MPob TMoIaBaeMOil MacCHl,
"mpoaykTa" wian "XxBocToB" M3 ra3oBbIX MOoTOKOB UF¢ 1 00nanaromue mogHeIM HabOpoM
CJIEIYIOIINX XapaKTEPUCTHK:
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1. yAeNbHAs pa3peraromnias CliocOOHOCTh TT0 Macce cBbite 320;

2. COJACPpKAT MCTOYHMKH HOHOB, HM3IOTOBJICHHBIC K3 HUXpOMa HJIM MOHCIA WA
3alMUIICHHBIC MOKPBITUEM U3 HUX, WM HUKCIHMPOBAHHBIC,

3. COJICPIKaT MOHU3AIMOHHBIC UCTOYHHUKH ¢ OOMOApIMPOBKOM SIEKTPOHAMU;
4. COJZIeprKaT KOJUIEKTOPHYIO CHCTEMY, TPUTOTHYIO JITSI U30TOITHOTO aHAIN3A.
IIpeoOpa3oBaTeu 4aCTOThI

[IpeoOpazoBaTenu 4YacTOThl (TakKe W3BECTHHIE KaK KOHBEPTOPHI WM HHBEPTOPHI),
CHCIMATbHO MPEJHA3HAYCHHBIC WM TOATOTOBJICHHBIC JUIS TUTaHHWS CTAaTOPOB
JIBUTATEICH, ONpeleieHHbIX B moamyHkTe 5.1.2. d), WM YacTH, KOMIIOHEHTHI U
moACOOpPKH TakuX TpeoOpazoBareNicii 9acTOTHI, OOJAMalOIIME IIOJHBEIM HAOOpOM
CJICYIOIIUX XapaKTEPUCTHUK:

1. MHOTO(a3HbIH BeIX0[ B tuana3one ot 600 mo 2000 I';

2. BBICOKast CTaOMIBHOCTH (CO cTabmMu3aiueit yactoTsl Jrydiie 0,1%);
3. HU3KHE HEIMHCHHBIE UCKaXeHUs (MeHee 2%);

4. k03 puimeHT moneznoro aeicTBus cebiie 80%.

[NOACHUTEJIbBHOE 3AMEYAHUE

[lepeuncnennoe BbIme O00OpPYIOBaHHE BCTYMAET B HEMOCPEACTBEHHBIM KOHTAKT C
TexHoJIoTHIeCKUM Ta3oM UFg niam HemocpencTBEHHO YIPAaBIISET paboTol HMEHTpUDYT U
MPOXO0XICHUEM Taza OT UEHTPUGYTH K ICHTPUPYTE U U3 KacKaja B KaCKasl.

Kopposuecroiikue k UFg maTepuanbl BKIIOYAIOT HEPXKABEIOLIYIO CTallb, AJTIOMUHUM,
QTIOMUHHUEBBIC CIUIaBbl, HUKEIh WM CIDIaBhI, coaepxkamme 60% u 6oee HUKEIS.

CrnenuajabHoO MpeIHA3HAYEHHbIE WU MOAT0TOBJIEHHbIE COOPKH M KOMIOHEHTDI /I
HCNOJB30BaHUA NPH ra301u¢y3noHHOM 060oraleHuu

BBOJHOE 3AMEYAHUE

I[pun razomuddy3MOHHOM  MeTojAe  pa3leicHUs HM30TONOB  ypaHa  OCHOBHOM
TEXHOJIOTHUYECKON COOpKOM SIBIIIETCS CHELHAIbHBIA MOPHUCTBIM razoanddy3unoHHbBII
0apbep, TEMIOOOMEHHHUK ISl OXJIAKICHUs ra3a (KOTOPBIM HarpeBacTCs B MpoOIecce
CKaTHsl), VIUIOTHUTCIBbHBIC KJIAMaHbl W PETyJUPYIONIHE KIamaHbl, a TaKKe
TPyOOTIPOBOJIBL. IMockonmeky B razonud@y3noHHON TEXHOJIOTHH HCHONB3YeTCs
mectudropucteii ypan (UFg), Bce oOopymoBaHue, TPyOOIIPOBOABI W ITOBEPXHOCTH
HU3MEPUTEIBHBIX MPUOOPOB (KOTOPHIC BCTYMAIOT B KOHTAaKT € Ta30M) JIOJDKHBI
M3TOTABIIMBAThCSA U3 MATEPUANIOB, COXPAHSIOIINX CTAOMIBHOCTh mpu KoHTakTe ¢ UF.
Ilazonud hy3roHHas YCTAHOBKA COCTOMT M3 PAJa TAaKUX COOPOK, TaK YTO UX KOJHMUYECTBO
MOJKET OBITh BaYKHBIM MTOKa3aTelIeM KOHEYHOT'O TIpeTHA3HAYCHHSI.
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I'azonuddy3nonnbie 6apbepbl

a) CrenuanbHO TpEJAHA3HAYCHHBIC WM IOATOTOBJICHHBIC TOHKHE, TOPHUCTHIC
¢bunsTpe! ¢ pazmepom mop 100-1000-A (anrcTpem), TommuHoi 5 mm (0,2 mroiima) nau
MEHbBIIIC, a I TpyouaTeix ¢opm muamerpom 25 mMm (1 AroiiM) WM MEHBIIE,
W3TOTOBJICHHBIC W3 METAUIMYECKUX, IOJIMMEPHBIX WIH KEPaMUYECKHX MaTEpUaNIOB,
kopposuectoiikux k UFs, u

b) CIIEIMAIBLHO TIOJATOTOBJICHHBIC COCAMHEHHUS WM TOPOIIKH JUISI W3TOTOBIICHUS
Takux (QUIBTPOB. Takue COSAMHEHHWS M TOPOIIKH BKIIOYAIOT HHUKENh WM CIUIABHI,
conepxkaiue 60% wmu 0osiee HUKENSI, OKCU allOMUHUS WK cTolikue K UFg moITHOCTEIO
(hTOopupOBaHHBIE YTIIEBOJOPOJHBIE MONUMEPHI ¢ YHCTOTON 99,9% wnm Oornee, pazmepom
gacTur] MeHee 10 MKM W BBICOKOH OJHOPOIHOCTBIO YACTHI] IO KPYITHOCTH, KOTOPHIE
CHEIMATBLHO MOTOTOBIIEHBI I U3rOTOBIICHUS ra30audy3noHHBIX OaphepoB.

Kamepsol nuddyzopon

CrierualibHO TIpeHa3HAUCHHBIC WM TOATOTOBJICHHBIC TEPMETUYHBIC UIMHIAPUICCKHC
cocyasl nuameTpoM 6omee 300 mm (12 mroitmoB) m mmuHOM 60Jiee 900 MM (35 mr0HMOB),
WA TPSMOYTOJBHBIE COCYJbl CPABHHMBIX pa3MepoB, HMEIOIINE OJWH BITyCKHOM W JiBa
BBIITYCKHBIX TaTpyOKa, AUaMETp KaXIOoro W3 KOTOPBIX Oosee 50 MM (2 mroiima), It
MOMEIIEHUS B HUX Ta30u((y3UOHHBIX 0aphepoB, U3roTOBICHHBIE M3 cTOWKNX K UFg
MaTepUasIoB WK 3allUIICHHBIC TIOKPHITUEM U3 HUX, U MPEAHA3HAYCHHBIC JUISI YCTAHOBKHU
B TOPU30HTAIEHOM WJIH BEPTHKAIHHOM IMOJIOKCHUH.

Komnpeccops! U ra3onyBku

CrenmanbHO TIpEIHA3HAYCHHBIC WM ITOATOTOBICHHBIC OCEBBIC, IIEHTPOOCKHBIC WIIH
00BEMHBIE KOMIIPECCOPHI, MU Ta30/[yBKU C MPOU3BOJUTEIHLHOCTRIO Ha Bcoce 1 M’/MHH
nmn 6onee UFs u ¢ maBieHuem Ha BbIXoze A0 Heckoibkux coteH klla (100 ¢dyHT/KB.
TIOWM), TIpeAHA3HAYCHHBIC IS JONTOBPEeMEHHOM OJkcruryatamuu B cpeae UFg ¢
DJIIEKTPOJBUTATEIIEM COOTBETCTBYIOIIECH MOITHOCTH WM O€3 HEro, a TakKe OTACIThHBIC
COOpKHU TaKkWX KOMIIPECCOPOB W Ta30[lyBOK. OTH KOMIIPECCOPHI U Ta30JyBKA HMCIOT
nepenaj AasieHus ot 2:1 g0 6:1 u uszrorasnuBarotcs u3 croikux k UFg MmaTepuanoB wimn
TTOKPBIBAIOTCS UMH.

YmiorHenus Bpallarumiuxcs BajioB

CriernasibHO  TIpeAHA3HAYEHHBIE WM TIOATOTOBJIIEHHBIE BaKyyMHbBIE YIUIOTHEHHS,
YCTaHOBJICHHBIC Ha CTOPOHE IIOJa4yd W Ha CTOPOHE BBIXOJA JUIS YIUIOTHCHHS BaJia,
COCIUHSIONIETO POTOP KOMITPECCOpa MM Ta30AyBKH C MPUBOJHBIM JBHUTATEIIEM, C TEM
YTOOBI 00ECTICUUTh HAJCKHYIO TEPMETU3AIINI0, IPEJOTBPAIIAIONIYI0 HATCKaHUE BO3yXa
BO BHYTPEHHIOIO KaMepy KOMIIpeccopa WM ra30yBku, koTopas HanosHeHa UFq. Takue
YIUIOTHEHUS OOBIYHO TPOEKTHUPYIOTCS Ha CKOPOCTh HaTeKaHws OydepHOro raza McHEe
1000 cm’/Mun (60 mroiiv’/MuR).

Ten1ooo0Mennuku 19 oxJjaxxaenns UFg

CneunanbHo npeAHa3HAYCHHBIC Wi MOATOTOBJICHHEIE TEII000MEHHUKH,
M3TOTOBJICHHBIE M3 CTOMKNX K UF¢ MaTepmaioB WiH MOKPHIThIE UMH (32 UCKIIOUEHUEM
HEp)KaBEIOeH CTajaM), WIM MEIbI0, WIH JIOOBIM COYETaHWEM OSTHX METAIJIOB W
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paccunTaHHBIE HAa CKOPOCTh W3MECHEHUS JABJICHUS, OIPEIEISIONIEro YTeuKy, MEHee
10ITa (0,0015 ¢ynr/kB. q0KiIM) B uac mnpu nepemage agasienus 100 klla
(15 ¢pyHT/KB. MI0HM).

CrnenuajbHO NpeIHa3HAYEHHbIE HJIU NOAT0TOBJIEHHbIE BCIIOMOTaTeIbHbIE€ CHCTEMDI,
o0opyaoBaHHE M KOMIIOHEHTBHI /Il HCHOJIb30BaHHs TpH ra3oauddy3noHHOM
o0orameHuu

BBOJHOE 3AMEYAHUE

BcrnomoratenbHable cHCTEMBI, 000pyJOBaHHE W KOMIIOHEHTHI Ui Ta30nu(Qy3nOHHBIX
YCTAaHOBOK TIO OOOTAIICHUIO MPEACTABILIIOT COO0M CHCTEMBI YCTaHOBKH, HEOOXOIMMEBIC
st nogaun UF¢ B razonndy3noHHy0 cOOPKY, JJIs CBS3M OTICIBHBIX COOPOK MEXKIy
coboif u 00pa3zoBaHUsl KackagoB (WM CTYNEHEH) ¢ LEeJIbI0 MOCTENEHHOTO JTOCTHKEHUS
Oonee BBICOKOTO oOorameHuss W wu3BnedeHus: "mpoxaykra" u "xBoctoB" UFg wu3
T y3HOHHBIX ~ KacKaJoB. BBumy  BBICOKOMHEPIIMOHHBIX  XapaKTEPUCTHK
muhPy3MOHHBIX KacKajoB Jt000e TpephBaHHE MX PabOThI, OCOOEHHO WX OCTAHOBKA,
NpUBOIAT K cepbe3HbIM mocnenctBusiM.  CriemoBarenbHO, Ha Ta3oandy3HOHHOM
YCTaHOBKE Ba)KHOE 3HAUCHHE MMEIOT CTPOroe M MOCTOSHHOE MOJJIEpXKaHue BaKyyma BO
BCEX TEXHOJOTHYECKHX CHCTEMax, aBTOMATHYEeCKass 3alluTa OT aBapuil M TOYHOE
ABTOMAaTHYECKOE PeryJupOBaHHE TOTOKAa ra3a. Bce 3To MpHBOAWT K HEOOXOAMMOCTH
OCHAIICHUS yCTAHOBKW OOJIBIIMM  KOJMYECTBOM  CHCIHAIBHBIX  HM3MEPUTCIHHBIX,
PETYJIUPYIONUX U YIPABIISIONUX CUCTEM.

Oo6bryH0 UF ncnapsiercst U3 IMIIMHAPOB, TTOMEIICHHBIX BHYTPU aBTOKJIABOB, W TIOJIACTCS
B ra3zoo0pa3Hoii (opMe K BXOJHBIM TOYKAM YEpPe3 CHUCTEMY KOJUICKTOPHBIX
TpybompoBogoB kackama. "IIpomykt" m "xBocThl" UFg, mocTymaromniue W3 BBIXOIHBIX
TOYEK B BHJIE Ta3000pa3HBIX TIOTOKOB, MPOXOJSAT Yepe3 CHUCTEMY KOJUIEKTOPHBIX
TpyOOIIPOBOJIOB Kackama MO0 K XOJIOAHBIM JIOBYIITKAM, JHOO K KOMIIPECCOPHBIM
CTaHIUAM, TA€ Ta3o00pa3Hbiii moTok UFg cxmkaercs u 3aTeM IIOMEIIAeTCs B
COOTBETCTBYIOIINE KOHTCHHEPHI MJIsi TPAHCIOPTUPOBKH WM XpaHeHHS. [loCKONBKY
razogudGy3noHHas yCTaHOBKAa II0 OOOTAMIEHUI0 WMEET OOJIBIIOE  KOJIMYECTBO
ra3oaupHy3uoHHBIX COOPOK, COOpPaHHBIX B KacKaibl, CO3IAIOTCA MHOTOKHJIOMETPOBBIC
KOJUICKTOPHBIC TPYyOOTPOBOJBI KACKAZOB C ThICSYAMH CBAPHBIX INBOB, MPUYEM CXeMa
OCHOBHOW 4YacTH WX COCIAMHEHUH MHOTOKPAaTHO TOBTOPSETCS. OGopynoBaHue,
KOMITOHCHTBI U CHCTEMBI TPYOOTPOBOJIOB M3TOTABIHBAIOTCS C COONIOJICHHEM BBICOKHX
TpeOOBaHMH K BaKyyM-IDIOTHOCTH U YHCTOTE 0OPabOTKH.

CucreMbl mojgayu/cucTeMbl 0TBOAA "'mpoaykTa' u '"xBocTOB"

CrienManbHO TPEAHA3HAUCHHBIC WM MMOJATOTOBJICHHBIC TEXHOJOTHYCCKHE CHCTEMBI,
crocoOHbIe padotath npu AasieHuu 300 I1a (45 GyHT/KB. A10HM) WM MEHEE, BKIIIOYas:

MUTAIONINE AaBTOKIABBI (MM CHUCTEMBbI), HCHoib3yembie s mnofgaun UFg B
ra3oau@y3uOoHHbBIC KacKabl;

JleCcyOoMMaTopsl (MJIH XOJIOHBIC JIOBYIIKH), UCTIONb3yeMble st BbiBeaeHuss UF
u3 ra301u(pHy3MOHHBIX KAaCKaJOB;
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crannuu cxmwkenus, rae UFg B razoo0pasHoii GpopMe u3 kackaga CKMMAeTCs W
OXJAKIAETCS A0 )KUIKOTO COCTOSHUS;

cTaHiMu "mpoaykra" miu "XBOCTOB", Mcmonb3yemsele s nepememenus UFq B
KOHTEHHEPBI.

CucreMbl KOJJIEKTOPHBIX TPY0ONIPOBO/I0B

CriennasibHO TIpeHAa3HAYEHHBIE WM IOATOTOBJIEHHBIE CHUCTEMBI TPYyOONpPOBOJOB H
cucTeMbl KoyuiekTopoB mis ynepxkanus UFs BHyTpu razonudy3noHHBIX KackaJoB. JTa
CeTh TPyOOIPOBOIOB OOBIYHO MPENICTABIISIET COO0H crcTeMy ¢ "TBOWHEBIM" KOJIICKTOPOM,
T/Ie KaX/aas sdeiika coeIMHeHa ¢ KAKIBIM U3 KOJIIIEKTOPOB.

BakyymHble cucTeMbl

a) CrierajgbHO TPEHA3HAUCHHBIC WM TOATOTOBJICHHBIC KPYITHBIC BaKyyMHBIC
MarucTpalid, BaKyyMHBIC KOJUIEKTOPBI M BAaKyyMHBIC HACOCHI MPOM3BOJUTEIBHOCTBIO 5
v /vun (175 GyT’/Mun) nin Gosee.

b) BaxyymHBIEe HacOCHI, ClIelIMaIBHO MpeaHa3HAYeHHBIE 11 paboThl B coepKaiieit
UF¢ atmocdepe U HW3rOTOBJICHHBIE U3 ATIOMHHMS, HUKEJS WM CIUIABOB, COJCPIKAIIMX
6onee 60% HUKENS WU MOKPBITHIE UMH. DTH HACOCHI MOTYT OBITh WJIM POTAllMOHHBIMU,
WM TIOPIIHEBBIMH, MOTYT UMETh BBITCCHSIONINE U (PTOPUCTOYTICPOTHBIE YITIOTHEHUS, a
TaK)ke B HUX MOTYT IPUCYTCTBOBAThH CIIEIIHAIbHBIE pPab0oUne KUIKOCTH.

CrnennaJjibHbIe CTONOPHBIE H pPeryTupyomye KiIanaHbl

CrierualibHO TIpeHA3HAYCHHBIC WJIM IOATOTOBJICHHBIC PYYHBIC WU aBTOMATUYECKHC
CTOTIOPHBIC W PETYIUPYIONIUE KIanaHbl CHIb(OHHOTO TUTIA, U3TOTOBJICHHBIC U3 CTOWKUX
k UF4 marepuanos, nuamerpom ot 40 mo 1500 mm (1,5 mo 59 mioliMoB) 111 YCTAaHOBKH B
OCHOBHBIX M BCIIOMOTATEIbHBIX CHUCTEMaX Ta30Au(Py3HMOHHBIX YCTAHOBOK IO
o0orarieHuto.

Macc-cnieKTpoMeTpbl/ucTOYHUKH HOHOB 1151 UFg

CrienmanbHO MpeaHa3HaYCHHBIC WM MTOATOTOBIICHHBIC MarHUTHBIC WM KBAIAPYIOJIBLHEBIE
MacC-CIIEKTPOMETPEHI, CIIOCOOHBIE TIPOU3BOIUTH MPSAMON 0TOOP TIPOO Mo1aBaeMON MacCHI,
"mpoaykta" uia "XBOCTOB" M3 ra3oBbIX MOTOKOB UF¢ u o0magaroniue noaHsIM HaOOpOM
CIIETYIONINX XapaKTEPUCTHK:

1. yAeNbHAs pas3peraromnias ClrocOOHOCTh TT0 Macce cBbite 320;

2. COACPIKAT HMCTOYHHUKU HOHOB, HU3IOTOBJIICHHBIC W3 HUXpOMAa HJIKM MOHCIE WIA
3alMUIICHHBIC TOKPBITUEM U3 HUX, NI HUKCIIUPOBAHHBIC,

3. cojiepKaT MOHU3AITNOHHBIE HCTOYHUKN ¢ OOMOapIUPOBKOM 3JICKTPOHAMU;

4. COJZIeprKaT KOJUIEKTOPHYIO CHCTEMY, TPUTOTHYIO JITSI U30TOITHOTO aHAIN3A.
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5.5.

I[MTOACHUTEJIbBHOE 3AMEYAHUE

[lepeuuciennoe BhIme O00OpPYMOBAaHHE BCTYMAET B HEMOCPEACTBCHHBIM KOHTAKT C
TexHoyiorndeckuM razoM UFg, nu00 HEMmoCpemCcTBEHHO PETYIHMPYET MOTOK B Ipeenax
Kackama. Bce MOBEpXHOCTH, KOTOPBIC BCTYIAIOT B KOHTAKT C TEXHOJOTHYECKUM Ta3oM,
IETMKOM M3TOTABIMBAIOTCS U3 CTOMKNX K UF¢ MaTepuanoB mim MOKPBIBAIOTCS UMH. JI71s
LeNei pa3/ielioB, OTHOCSIMUXCA K Ta30qu(y3HOHHBIM YCTPOHCTBAM, MaTepUAIEbI,
kopposuecToiikue k UF4, BKITIOUaOT HEP)KABEIOIIYIO CTallb, AJIIOMUHUM, aTlOMUHUEBBIE
CIUIaBBI, OKCH]T AJTFOMIHISI, HUKEIh WM CIUIaBHI, copepxariue 60% wmin 0ojiee HUKEIsI, a
Takxke croiikue K UF¢ momHoCThI0 (hTOpUpPOBaHHBIE YTIIEBOIOPOIHEIC TOJIMMEPHI.

CnenuajbHO NpeaHA3HAYEHHbIE WJIHM NMOATOTOBJIEHHbIE CHCTEMbI, 000py0BaHHE H
KOMIIOHEHTHI JAJIA HCIIOJIB30BaHUA Ha yCTaHOBKaX aaponnHaanecxoro
o0orameHnus.

BBOJHOE 3AMEYAHUE

B mpomeccax a’spogmHaMUYEcKOro oboramenusi cMech razoobpasnoro UFg u jerkoro
raza (BOIOpOX WM TEIHi) CKUMaeTcs M 3aTeM MPOIYCKaeTCs dYepe3 pazeliaronIue
SIIEMEHTHI, B KOTOPBIX H30TOIHOE pPa3lielIeHHE 3aBEepIIACTCA MOCPEICTBOM MOTYUCHHS
OONBIIMX UEHTPOOEKHBIX CHII MO0 TEOMETPHUM KPHUBOIMHEHHOM CTEHKH. Y CIIEHIHO
pa3paboTaHbl J[Ba MpoIlecca 3TOTO THUIMA: MPOIECC COIUIOBOTO pasieleHUss M Ipolecc
BUXpeBON TpyOku. [lna oOoumx MpOIEeCCOB OCHOBHBIMH KOMIIOHEHTAMH KacKaia
paseneHus SIBISTIOTCS IMITHHAPUIESCKAE KOPITYCa, B KOTOPBIX Pa3MEIEHbI CIICIIUATbHBIC
Pa3IeNUTENBHBIC 3JIEMEHTHI (COIUIa MM BUXPEBBIC TPYOKH), Ta30BBIC KOMITPECCOPHI U
TEIUNIOOOMEHHWKH Ui yJalleHWss O0Opa3ylolierocss TMpH CXKATUU  TeIuia. Hus
a’POIMHAMHYECKUX YCTAaHOBOK TpeOyeTcss HEebld psSja TaKuX KacKaZoB, TaK 4YTO WX
KOJMYECTBO MOXKET CIYKUTh BaXKHBIM yKa3zaTeJeM KOHEYHOTO HCIOJIL30BaHMUSL.
[Tockonbky B aspoauHamuueckoM mponecce ucnonb3dyercs: UFg, moBepxHOCTH BCero
obopynoBaHus, TPYOOTPOBOJOB M H3MEPUTCIHHBIX IMPHUOOPOB (KOTOpHIC BCTYMAIOT B
KOHTakT C Ta3oM) JOJDKHBI M3TOTaBIMBATBCA W3 MAaTEpUaloOB, COXPAHSIOMINX
YCTOHYMBOCTH NpH KoHTaKTe ¢ UF.

I[MTOACHUTEJIBHOE 3AMEYAHUE

[lepeunciieHHble B HACTOSIIEM pa3lieie d3JICMEHThI BCTYMAKT B HEMOCPEICTBCHHBIN
KOHTakKT ¢ TexHojorudeckuM razom UFg mubo HemocpencTBEHHO PeryIupyrT MOTOK B
mpeneiax — Kackaja. Bce mOBepXHOCTH, KOTOpbIE BCTYMAalOT B KOHTAKT C
TEXHOJIOTMUYECKUM T'a30M, LIEJTMKOM U3roTaBiuBaroTcs u3 croiikux k UFs MatepuaioB uiu
3aIUIICHBI MMOKPHITHEM W3 TaKWX MarepuaioB. Jlis meneit pasziena, OTHOCSAIIETOCS K
AJIEMEHTaM a’pOJMHAMHUYECKOTO oboramieHus, kopposuectorikue k UFg MaTtepuanb
BKJIIOYAIOT MEJIb, HEPIKABEIOIIYIO CTallb, aJFOMUHHMA, ATFOMHUHHUEBBIC CILIABbI, HUKEIb MU
CIuIaBel, comepkamue 60% wmm Oonee HUKENS, a Takxke croiikue kK UFg momHOCTEIO
(hTOopUpOBaHHBIE YTIICBOIOPOIHBIC TIOJIUMEPHI.



5.5.1.

5.5.2.

5.5.3.

5.54.

5.5.5.

Page 17

Pa3nenurenbHble comiia

CrnennanbHO TpeTHA3HAUYCHHBIC WM TOATOTOBICHHBIE pPa3leNUTENbHBIE COIIA M WX
cOopku. PazmenurenpHbE COMJIA COCTOST M3 LICTCBHAHBIX H30THYTBHIX KAaHAIOB C
paanycom u3ruda menee 1 mm (06braHO ot 0,1 1o 0,05 mm), kopposuectoiikux k UFq, u
UMEIOIINX BHYTPEHHIOIO PEXYIIYI0 KPOMKY, KOTOpas pas3/iessieT MPOTEKAIoIMi depes
COILIO ra3 Ha JBE (PpaKIIUH.

Buxpesbie TpyOKH

CrienuanbHO TIpeHA3HAYCHHBIC WM TIOATOTOBIICHHBIC BUXPEBBIC TPYOKH M HX COOpKH.
BuxpeBpie TpyOKM WMEIOT [MIMHAPUYECKYI0 WJIM KOHYCOOOpa3Hyw  (opmy,
M3TOTOBJICHBI U3 Koppo3uecToiikux k UFg MaTepuanoB WM 3allMINEHBI MTOKPBITUEM H3
TAaKUX MaTepUalioB M UMErT guameTp oT 0,5 cM 110 4 cM MpHu OTHOIICHHWU JJTUHBI K
muametpy 20:1 wim MeHee, a TakKe OIHO WIM Oojee TaHTEHITHAIBHOE BXOIHOEC
orBepcTre. TpyOKH MOTYT OBITH OCHAIICHKI OTBOJIaMU COIUIOBOTO THIIA HA OJHOM WK Ha
000MX KOHIIaX.

[TOACHUTEJIBHOE 3AMEYAHUE

[IuTaTenpHBINA Ta3 MOCTYMAET B BUXPEBYIO TPYOKY IO KacaTeIbHOW C OJHOTO KOHIIA WJIH
Yyepe3 3aKpYUYUBAIOIIKE JIOMATKU UK YePe3 MHOTOUYUCIICHHBIC TAHTCHIIMATBHBIC BXOIHBIC
OTBEPCTHSI BIIOJIb TPYOKH.

Komnipeccops! u ra3oxyBku

CrienianbHO TIpeJAHA3HAYEHHBIE WM TIOATOTOBIICHHBIC OCEBBbIE, HEHTPU(YKHBIE HIIH
00BEMHBIE KOMIIPECCOPHI HJIU Ta30[yBKH, U3rOTOBIICHHBIE U3 KopposuecTorknx kK UFg
MaTepuaioB, WU  3allUIICHHBIC  TOKPBITUEM W3  TaKUX  MaTepHalIOB,
TIPOM3BOIUTENEHOCTBI0 Ha BXoje 2 M/MuH umu 6omee cvecn UFg m Hecymero rasa
(BOOpON WITH TEIHA).

INOSJICHUTEJIbHOE 3AMEYAHUE
Takue xoMmpeccopsl ¥ ra30lyBKA 0OOBIYHO UMEIOT Tepena aaBieHus ot 1,2:1 mo 6:1.
YJ10THEeHNsI BPAIIAIOIINXCH BAJIOB

CrnenuanbHO IpefHA3HAUCHHbIE WM IOJATOTOBJICHHbIE YIUIOTHEHMS BpPAIAIOLIUXCS
BaJIOB, YCTAHOBJIEHHBIE Ha CTOPOHE MOJAYM U Ha CTOPOHE BBIXOJa /Ul YIUIOTHEHHUS Baja,
COEUHSIOIIET0 POTOP KOMIIPECcopa UM POTOp ra30lyBKH C IPUBOAHBIM JBUTATENIEM, C
TeM YTOOBl OO0ECIeUNTh HAJEKHYI0 TI€pPMETH3alMI0, IPEAOTBPAILAIOIIYIO BBIXOJ
TEXHOJIOTHUECKOTO Tra3a WIM HaTeKaHWe BO3AyXa WM YIUIOTHAIOLIEro TIasza BO
BHYTPEHHIOIO KaMepy KOMIIpeccopa WX ra30qyBKH, KoTopas 3amoynHeHa cMecbio UFg u
HECYIIETo raza.

Tenm1000MeHHHUKH IJISl OXJIAKICHHUS ra3a

CHCI_II/IaJIBHO NpE€aAHA3HAYCHHBIC I IIOATOTOBJICHHBIC TeHHOO6MeHHI/IKI/I,
HU3roTOBJICHHBIC M3 KOppOSHeCTOﬁKHX k UF 6 MAaTCpUaJIOB WJIU 3alIUIICHHBIC IMMOKPBLITHUEM
N3 TaKUX MaTCpHaJIOB.
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5.5.6.

5.5.7.

5.5.8.

5.5.9.

KO)KyXI/l pPasaeJadiouux 3JIEeMEHTOB

Cneunaano MIpE€aAHaA3HAYCHHBIC WX  TIOATOTOBJICHHBIC  KOXYXH  pa3acidroliux
3JICMCHTOB, U3TOTOBJICHHBIC U3 KOppO3HeCTOﬁKHX K UF6 MaTcpUuaioB WU 3alMUIICHHBIX
IMOKPBITUEM U3 TaKHUX MATCPUAJTIOB, I NOMCHICHUA B HHUX BHUXPCBBLIX TI)Y6OK N
pa3aciuTEIIbHBIX COIICII.

I[MTOACHUTEJIBHOE 3AMEYAHUE

OTH KOKyXH MOTYT NPEACTAaBIATh COOOW IMIMHAPUYECKHE KaMephl AMaMETpoM OoJiee
300 MM u guHON Oonee 900 MM MIIM TIPSIMOYTOJIBHBIE KaMEPhl CPABHUMBIX Pa3MEpOB U
MOTYT OBITh IpEIHAa3HAYEHB! I YCTAHOBKM B TOPU3OHTAJIBHOM WM BEPTHKAIBLHOM
HOJIOXKEHUH.

CucreMbl mogauu/cucreMbl 0TBOAA ""mpoaykra' u '"'xBocTOB"
\

CneuuanbHO MpeJHA3HAYECHHBIC WU MOJATOTOBJICHHBIC TEXHOJIOTHYECKUE CUCTEMBI WU
0o0opyIoBaHuE Al 00OTaTUTENBHBIX YCTAHOBOK, M3TOTOBJICHHBIE M3 KOPPO3UECTONKUX K
UF¢ MaTepuasioB Wiy 3aIIUIIEHHBIX TOKPHITHEM U3 TAKMX MaTePHAIIOB, BKITIOYAIOIIHE:

a) MHUTAIOIINE aBTOKJIABBI, TICUH WM CUCTEMBI, HCIOJb3yeMblie s nofaun UFg mis
mporiecca 000TaleHuUs;

b) necyOonmuMaTopbl (MM XOJOMHBIC JIOBYIIKH), HWCIONB3yEeMBIC IS BBIBEICHUS
Harperoro UFg u3 nporecca o6orarieHust Ui HOCIEAYIOIIEro mepeMeIieHs;

c) CTaHIIMKA OTBEPXKJICHUS WIN CKIDKCHUS, HCIONb3yeMble s BhiBeneHuss UFg w3
mporiecca odorameHus myTeM cxatus u nepeona UFg B KUIKYIO HITH TBEPIYIO
hopmy;

d) cranuy "mpoaykTra" wim "XBOCTOB", Mcmonb3yemble s nepemerienuss UFg B
KOHTEHHEPBL.

CucreMbl KOJVIEKTOPHBIX TPYOONIPOBOAOB

CriernasibHO  TIpeIHA3HAYEHHBIE WM  TOJTOTOBJIEHHBIE CHCTEMBI KOJUIEKTOPHBIX
TpyOOIIPOBOZIOB, H3TOTOBJICHHBIE W3 Kopposuectoiiknx kK UFg wMarepuanoB win
3al[UIICHHBIC TIOKPBITUEM W3 TaKUX MarepwanoB, s ynepxkanus UFg BHyTpH
a’pOJIMHAMHUYECKUX KacKaJoB. JTa CETh TPyOONMPOBOAOB OOBIYHO MPECTABISACT COOOM
cucTeMy C "MBOWHBIM" KOJIEKTOPOM, TI€ KaKIBI KacKaj WM TPyMma KacKaioB
COEIUHEHBI C KAKIBIM U3 KOJUIEKTOPOB.

BakyymHbIe ccTeMBbI M HACOCHI

a) CoenuanbHO MpeAHA3HAUYCHHBIE WM TOATOTOBJICHHBIC BaKyyMHBIE CHCTEMBI,
MIPOW3BOANTEILHOCTRIO Ha BXOAE 5 M’/MHH WIH 0O0Jee, COCTOSIIHE W3 BaKyyMHBIX
MarucTpaiei, BAaKyyMHBIX KOJUIGKTOPOB M BaKYyYMHBIX HAcCOCOB, W IIpeIHA3HAUYCHHBIC
it paboThl B copepkanux UF ra3oBeIX cpenax.

b) BakyymMmHble HacoChl, CleUMaIbHO MpPEIHA3HAYCHHBIC WU MOATOTOBICHHBIC IS
pabothl B comepkamux UFg Ta30BBIX cpefiaXx M HU3TOTOBJICHHBIC M3 KOPPO3UECTOUKHX K
UF¢ MaTepualioB WM 3allUIIEHHbIC TTOKPBITUEM M3 TaKMX MaTepuaioB. B 3Tux Hacocax
MOTYT HCIOJIL30BaThCS (TOPHUCTO-YIICPOJHBIC YIUIOTHCHUS W CHCHHAIbHBIE pabouue
KUJKOCTH.
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CnenuajibHble CTONOPHBIC U PEryJupyronue KianaHbl

CrienmanbHble NpeAHA3HAYCHHBIE WM MOATOTOBJIEHHBIE PYYHBIE MM aBTOMAaTHYECKHE
CTOIOPHBIE M PEryjIupyolMe KiIalaHbl CUIb()OHHONO THUIIA, W3TOTOBJICHHBIE W3
koppo3uecToikux K UFg maTepuanoB wWiM 3allUIIEHHbIE TMOKPHITHEM U3 TaKHUX
MatepuaioB, auamerpoM oT 40 mo 1500 MM ga7nd MOHTaXxa B OCHOBHBIX U
BCIIOMOTATEJbHBIX CHCTEMAaX YCTAaHOBOK a3pOJANHAMUYECKOr0 000TaleHHS.

Macc-cnieKTpoMeTpbl/ucTOYHUKH HOHOB 1151 UFg

CrierualibHO TIpeHa3HAYCHHBIC WIIM MOJTOTOBJICHHBIE MAarHUTHBIC WIH KBaJIPYIOJIBHBIC
MacC-CIIEKTPOMETPHI, CIIOCOOHBIC MPOU3BOIUTH MPSAMOM 0TOOp MPob MoIaBaeMOil MacCHl,
"mpoaykTta" wim "XBocTOB" M3 ra3oBbIX MOTOKOB UF¢ u o0iamaromue moJiHBIM HabopoM
CJICYIOIIUX XapaKTEPUCTHUK:

1. yAeNbHAs pasperaromnias CltocOOHOCTh 10 Macce cBbite 320;

2. COACPIKAT HMCTOYHUKU HOHOB, HU3IOTOBJIICHHBIC W3 HUXpOMAa HJIKM MOHCIA WIA
3aIMUIICHHBIC IMTOKPBITUEM U3 HUX, UJIIN HUKCIIUPOBAHHBIC,

3. coJep)KaT HOHU3ALNOHHBIE HCTOYHUKH C OOMOapANPOBKON AIIEKTPOHAMH;
4. COJEPKAT KOJUIEKTOPHYIO CUCTEMY, IPUTOAHYIO Ul U30TOIIHOI'O aHAIN3A.
Cucremsl otaenenusi UF oT Hecymero raza

CriennanbHO TpeIHA3HAYCHHBIC FUIM MOATOTOBIICHHBIC TEXHOJIOTHYECKHE CHCTEMBI IS
otnenenust UF¢ oT Hecymiero rasa (Boopo/ia WiTd Teius).

I[MTOACHUTEJIBHOE 3AMEYAHUE

OTU CHCTEMBI MNpeaAHAa3HAUCHbI JJId COKpAIICHUA COACPIKAHUA UF6 B HCCyHICM rasc a0
OJHOM YacTH Ha MUJUTMOH WA MEHEE U MOT'YT BKIIFOYaTh TaKO€ O60py,Z[OBaHI/Ie, Kak:

a) KPHOTE€HHBIE TEIJIOOOMEHHUKHM M KpHOCEMapaTopbl, CIOCOOHBIE CO31aBaTh
temnepaTypsl -120°C unu MeHee, Win

b) OJIOKM KPHOTEHHOTO OXJXKIEHHWS, CIIOCOOHBIE CO3MaBaTh TEMIIEPATYPHI
-120°C ninu menee, wiu

c) OJIOKM pa3feNUTENbHBIX COMeNl WIN BUXPEBBIX TpyOok mns otaenenus UFg ot
HECYILETO rasa, Uin

d) xonoaubie noByiku UFg, criocoOHbIe co3maBarh TemepaTypsl -20°C uin MeHee.

CnenmnaabHO TpeTHA3HAYEHHBIE WJIH TOATOTOBJIEHHBIE CHCTEMBI, 000Py0BaHHE H
KOMIIOHEHTBI I MCIOJb30BAHHSI HAa YCTAHOBKAX XHMHYECKOr0o OOMeHa WJIH
HOHOOOMEHHOT0 000raleHus

BBOJHOE 3AMEYAHUE

HesnauntenbHOe pasznuyme W30TONOB ypaHa II0 Macce MPUBOIUT K HEOOIBITUM
M3MEHEHUSIM B PAaBHOBECHUM XHMHUYECKHX PEAKIMM, KOTOPbIE MOTYT HCIIOJNb30BaTHCS B
Ka4yecTBE OCHOBBI JIISl pasfielieHHsi M30TONOB. YCIEIIHO pa3pa0doTaHo JBa Ipoliecca:
KUIKOCTHO-KUIKOCTHBIN XUMHIECKIH OOMEH M TBEPI0-KUAKOCTHBIA HOHHBIH OOMEH.
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B mpomecce  KHIKOCTHO-)KHUAKOCTHOTO XHMHYECKOTO OOMEHa B  NPOTHBOTOKE
NPOWCXOJHUT B3aMMOJICHCTBUE HECMEIIMBAIOMIUXCA OKWAKHX (a3  (BOIHBIX  HIU
OpPraHMYECKUX), YTO MPUBOIUT K d(D(HEKTy KacKaTupOBaHUS THICSY CTAAMHA pa3JiciecHUs.
Bonnas daza cocrouT U3 xyiopuja ypaHa B pacTBOPE COJITHOM KHCIIOTHI, OpraHUYecKas
($aza CcocTOMT W3 OKCTparcHTa, CoOJEpKallero XJIOpW ypaHa B OpraHHYECKOM
pactBoputene. KoHTakTHBIMH (QUIBTpaMH B pa3feNUTEIbHOM KacKaje MOTYT SIBISITHCS
JKUJKOCTHO-XKHUJIKOCTHBIE OOMCHHBIC KOJIOHHBI (Takue, KaK HMITYyJbCHBIC KOJIOHHBI C
CETYATBIMU TapeNKaMH) WM JKUJIKOCTHBIC IEHTPU(YKHBIC KOHTaKTHbIC (QmibTpbl. Ha
000WX KOHIIAX Pa3IeUTEILHOTO Kackana B IEsIX oOecredeHus peduirokca Ha KaKIoM
KOHIIC HEOOXOIUMBI XHMHYECKHE TMpeBpalicHus (OKHUCICHHE M BOCCTAaHOBIICHHE).
I'maBHas 3amaya KOHCTPYKIIMHM COCTOMT B TOM, 4YTOOBI HE JIOMYCTHUTHh 3arpsi3HECHUS
TEXHOJIOTHYECKUX TMOTOKOB HEKOTOPHIMH HOHAMU METAUIOB. B CB3M ¢ 3TUM
UCTIOJIG3YIOTCS  IJIACTUKOBBIC,  IOKPBITBIE  IIACTUKOM  (BKIIOYas  MPHMEHCHHUE
(TOpPHPOBaHHBIX YTIIEBOJOPOIHBIX MOJMMEPOB) /WM TIOKPBITHIE CTEKIIOM KOJIOHHBI U
TpyOONIPOBOABI.

B TBepmO-KUAKOCTHOM HWOHOOOMEHHOM  TIpoIecce  OOOTalIeHHe  JOCTHTaeTCs
MOCPEACTBOM  afCcOpOILMK/AecOpOIMM  ypaHa Ha CHCLUAJbHOM, OYEeHb OBICTPO
JEHCTBYIOMIEH MOHOOOMEHHOW cMoyie WM ancopOeHte. PacTBop ypaHa B COJITHOM
KHCJIOTE W JPYTrHe XWMHUYECKHE PEearcHThl NPOINMYCKAIOTCA 4Yepe3 LWIHMHIPHYSCKUE
o0oraTuTeNnbHBIC KOJOHHBI, COJIEPXKAIMe VIUIOTHEHHBIC ciion ancopOenta.  Jlns
NOJJICPXKAHUST HETPEPBIBHOCTH Tpollecca HeoOXoJuMa cucTteMa pediiokca B IEx
BBICBOOOXKICHUS ypaHa M3 afcopOeHTa 0OpaTHO B YKHIKHI MOTOK, ¢ TEM YTOOBI MOKHO
ObUI0 coOpath "mpomykT" u "XBOCTHI'. DTO JOCTUTAETCS IIYyTEM HCIOJIb30BaHHUS
MOJIXOJISAIINX XUMHUECKUX PEarcHTOB BOCCTAHOBJICHUSI/OKHUCIICHHSI, KOTOPBIE ITOJTHOCTHIO
pETeHEepUPYIOTCA B PAa3ACibHBIX BHEIIHUX TETISIX M KOTOPble MOTYT YacCTUYHO
pereHepupoBaThcs B CaMUX HM30TOMHBIX pa3/eNUTENbHBIX KoJMoHHax. IlpucyTrctBue B
MPOIIECCEe TOPIYUX KOHIICHTPUPOBAHHBIX PACTBOPOB COJSHON KHCIOTHI TpeOyeT, YTOObI
o0opynoBaHue ObLTO M3TOTOBJICHO M3 CHCIHATBHBIX KOPPO3UECTOWKUX MATEPHAIIOB HITU
3aIIUIICHO MTOKPBITHEM U3 TAKUX MAaTEPHAJIOB.

KHAKOCTHO-)KHAKOCTHbIE 00MEHHbIE KOJTOHHBI (XMMHUYECKHI 00MeH)

[IpoTUBOTOYHBIE  KUAKOCTHO-KHIKOCTHBIE  OOMEHHBIC  KOJOHHBI,  HMMCIOIIUC
MEXaHUYECKUI CHUIOBOH BBOX (T.€. MMIYJIBCHBIC KOJIOHHBI C CETYATHIMH TapeiKaMH,
KOJIOHHBI C TapeiKaMH, COBEpIIAOIIMMH BO3BPATHO IIOCTYMATENbHBIE IBW)KCHUSA, U
KOJIOHHBI C BHYTPEHHHMHU TYpPOMHHBIMH CMECHUTENSIMH), CIEIHATbHO NpeIHA3HAYCHHbIC
WIH TOATOTOBJICHHBIE JUIsi OOOTallleHWs ypaHa C HCIIOJNB30BaHUEM  IIPOIecca
XUMHYECKOr0 oOMeHa. J[IsS KOppO3MOHHOW YCTOHYMBOCTH K KOHIICHTPHUPOBAHHBIM
pacTBOpaM COJISTHOM KHCIIOTHI 3TH KOJIOHHBI ¥ X BHYTPEHHHE KOMITIOHEHTHI H3TOTOBJICHbI
W3 TOAXONANINX  IJIACTUKOBBIX  MaTepHajoB  (Takux, Kak (TOPHPOBAHHEIE
YIJIEBOJOPOAHBIC TMOJUMEPHI) WIM CTEKJIa WM 3alllUIIEHBl TOKPBITUEM M3 TaKHX
MaTepuanoB. KOJIOHHBI CIPOEKTUPOBaHBI Ha KOpoTkoe (30 cekyHa WM MEHee) Bpems
MIPOXOXKIECHUS B KaCKase.
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IenTpudy:kHble KUIAKOCTHO-KUAKOCTHbIe KOHTAKTHbIE (QUIbTPbI (XUMH4YECKHH
o0MeH)

HenTtpudyxHble  KUAKOCTHO-KUIKOCTHBIE  KOHTaKTHBIE  (WIBTPHI,  CIIEIHAIBHO
MpeIHa3HAYCHHbIE WJIM TOATOTOBJICHHBIE IS OOOTAaIlleHWs ypaHa C HCIIOJIb30BaHUEM
mpolecca XUMHUYECKOTO OOMeHa. B TakWX KOHTaKTHBIX (HIBTPAX MCIOIB3YETC
BpallleHUE NS MOJYYCHUS OPTaHWYECKUX M JKUAKUX MOTOKOB, & 3aTEM ILIEHTPOOCIKHAS
cuna miusa pasmeneHus (az. s KOppPO3MOHHOW CTOMKOCTH K KOHIICHTPHPOBAHHBIM
pacTBOpaM  COJISTHOW  KHCIIOTHI ~ KOHTakTHbIE  (UIBTPHI  W3TOTaBIMBAIOTCA W3
COOTBETCTBYIOIIMX  IJIACTUKOBBIX ~ MarepuajioB  (Takux, Kak (TOpUpPOBaHHBIC
YTIIEBOIOPO/IHBIC TIOJIMMEPHI) MU TOKPBIBAIOTCS UMHU WIH CTEKIOM. lleHTpudyxHbIC
KOHTaKTHBIE (PHJIBTPHI CHPOCKTHPOBaHBI Ha KOopoTkoe (30 cekyHa HIM MEHee) BpeMs
MIPOXOXKICHHUS B KacKae.

CucreMbl 1 000py10BaHHUE JJIsl BOCCTAHOBJIEHHS YPaHA (XUMUYeCKHIl 00MeH)

a) CoenuanbHO MpeIHa3HAYCHHbBIC I MOATOTOBJICHHBIE STYEUKU
JNEKTPOXUMHYECKOTO BOCCTAHOBIEHHS [UIsI BOCCTAHOBJICHHS ypaHa W3 OJHOTO
BaJICHTHOTO COCTOSIHMS B JpPYyroe B IENAX OOOTamieHus ypaHa C HCIIONb30BAHUEM
mpolecca XUMHYECKOT0 OOMeHa. Marepuanbl sSYeeK, HaXOIsIMecs B KOHTAKTE C
TEXHOJIOTHUECKUMH  PacTBOPAMH, JIOJDKHBI  OBITH KOPPO3UECTOUKUMHU K
KOHIIEHTPHUPOBAHHBIM PacTBOPAM COJISTHON KHUCIIOTHI.

[TOACHUTEJIBHOE 3AMEYAHUE

KaTtomuerii oTCek SYEWKH MOJDKEH OBITh CIPOCKTUPOBAH TaKUM 0O0pa3oM, dYTOOBI
MPEeIOTBPAaTUTh TIOBTOPHOE OKHCJICHHE YpaHa [0 OoJieeé BBICOKOTO BaJCHTHOTO
cocrostaus.  Jlnms ynepkaHuss ypaHa B KaTOJHOM OTCEKE SYeKa MOXKET HUMETh
HETNPOHUIIAEMYI0 JHaQparMeHHyI0 MeMOpaHy, W3TOTOBIICHHYI0 U3 CIIEIUALHOTO
KaTHOHHOOOMEHHOTOo MaTepuana. KaToj COCTOMT M3 COOTBETCTBYIOIIETO TBEPIOTO
MPOBOJTHHUKA, TAKOTO, KaK Ipadur.

b) CrenuaibHO TPEIHA3HAYCHHBIC WU MOATOTOBIICHHBIC CHCTEMBI IS W3BJICUCHUS
U™ u3 OpraHMYecKkoro IOTOKA, PEryIHPOBAHMS KOHIEHTPALMH KHCIOTHI H I
3alOJHEHUSI SYEEK DJICKTPOXUMHUYECKOTO BOCCTAHOBJICHHUS Ha IPOU3BOJICTBEHHOM
BBIXOJIE KacKaja.

I[MTOACHUTEJIBHOE 3AMEYAHUE

DTH CHCTEMBI COCTOAT M3 0GOPYIOBAHMS SKCTPAKIMK PACTBOPHTENeM i oTronkn U™
W3 OPraHMYecKOro IOTOKa B JKUJIKHU pacTBOp, OOOpYJNOBaHUS BBIMAPUBAHUS W/UIU
JPyroro o0OpYJOBaHUS JJS JOCTYDKEHHS PETYJUPOBKA KW KOHTPOJISI BOJOPOJHOTO
MOKa3aTels, a TAK)KEe HACOCOB WM JPYTHX YCTPOHCTB MEepEeHOCA JUIS 3aIOTHCHUS STYeeK
ANIEKTPOXUMHUYECKOTO BOCCTaHOBICHUs. OCHOBHAs 3a/laya KOHCTPYKIIUU COCTOUT B TOM,
4ToObl W30eXKaTh 3arps3HEHUS IOTOKA MKHUJKOCTH HOHAMH HEKOTOPBIX METAaJIOB.
CrenoBaTtenbHO, T€ YacTH OOOPYJOBAHUS CHCTEMBI, KOTOPhIe HAaXOJSTCS B KOHTAKTE C
TEXHOJOTHYECKUM IMOTOKOM, W3TOTABIMBAIOTCA W3 COOTBETCTBYIOIIMX MAaTEPUATIOB
(Takux, Kak CTEeKJIO, (PTOPUPOBAHHBIC YIICBOJOPOJIHBIE TOTUMEPBI, CyIb(ar
nonudeHuna, cyabhoH moiudbupa U MPOIMUTAHHBIA CMOJIONH IpaduT) WM 3allUIICHBI
MOKPBITUEM U3 TAKHX MaTEPHAJIOB.
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5.6.5.

5.6.6.

CucreMbl NOATOTOBKY MUTAHUS (XMMHYECKHI 00MeH)

Cneunaano MMPEAHA3HAYCHHBIC HJIKW TIIOATOTOBJICHHBIC CHUCTEMBI JIA IIPOMU3BOJCTBA
MMUTATCIBHBIX PaCTBOPOB XJIOpHJa YpaHa BBICOKOM YHCTOTEI AJie YCTAaHOBOK TIO
Pa3saCICHNUIO U30TOIIOB YpaHa METOAOM XUMHUYCCKOI'O oOMeHa.

I[MTOACHUTEJIBHOE 3AMEYAHUE

OTH CHCTEMBI COCTOSIT U3 00OPYIOBAHMS JUI PACTBOPEHUS, SKCTPAKIIUN PACTBOPHUTEIEM
W/WIM MOHOOOMEHHOTO 00OPYIOBaHUS ISl OUYUCTKH, @ TAKKE AJICKTPOIUTHUSCKUX TUCCK
s Boccranosnenns U™ mwmn U™ B U™, B oTHX crcTeMax MPOM3BOMSTCS PACTBOPHI
XJIOpUJa ypaHa, B KOTOPBIX COJNIEPXKUTCS JIHIIb HECKOJNBKO 4YacTed Ha MHIJUIHOH
METANTMYECKUX BKIIIOYEHHH, TaKMX, KaK XpOM, XKelle30, BaHAJAUW, MOIMHOACH U APYTUX
JIBYXBAJICHTHBIX WX KATUOHOB WJIM KATHOHOB C  OOJIBIICH  BaJIEHTHOCTHIO.
KoHCTpYKITMOHHBIE MaTepHaibl IS DIIEMEHTOB CHCTEMBI, B KOTOPOil oOpadaThIBaeTCs
U”  BBICOKOH 4YHCTOTBI, BKJIIOYAIOT CTEKNO, (DTOPHPOBAHHBIC YIJICBOIOPOIHEIC
MOJIMMEPBI, TPAdUT, TOKPHITHIN MOJMBUHHUI-CYIbQATHBIM WU TOJUIPHP-CYTHPOHHBIM
IJIACTUKOM U MPOMUTAHHBIA CMOJIOH.

CucreMbl OKHCJIEHHS ypaHa (XMMHYeCKHIl 00MeH)

N

CrnenmanbHO TIpeIHA3HAYCHHBIC WIIM TOATOTOBJICHHBIE CHUCTEMBI ISl OKucieHus U >
+

U™ s BO3BpAIIEHUS B KacKaJ pasleicHUs M30TOIOB ypaHa B MPOIECCE OOOTAIICHIS

METOJIOM XHUMHAYECKOTO OOMEHA.

MNOACHUTEJIbHOE 3AMEYAHWE
OTH cUCTEMBI MOT'YT BKJIFOYATh TAKUE 3JIEMEHTHI, KaK:

a) o0opynoBaHMe Ml KOHTAaKTUPOBaHMUS XJIOpa M KUCJIOpoJa C BOJHBIMHU
spdmoenTaMn U3 00OpYAOBaHHMA pa3[elicHHs M30TOINOB UM OKCTPAKLUH
o6pasosaBmerocs U™ B 0OeIHEHHBINH OpraHHYECKHMil TIOTOK, BO3BPALIAIOLIHIICS
U3 IIPOU3BOACTBEHHOTO BBIXOJIa KacKa/a;

b) obopymoBaHUE, KOTOPOE OTAEISACT BOAY OT COJSHOW KHCIOTHI, 4TOOBI BOma W
KOHIICHTPUPOBAHHASI COJISTHASI KMCIIOTa MOTJIH ObI OBITh BHOBB BBEJICHBI B MIPOIIECC
B HY)KHBIX MECTaX.

BrIcTpo pearupymwiiue HOHOOOMEHHbIE CMOJIbI/aICOPOEHThI (MOHHBIH 00MeH)

Brictpo  pearupyronie HMOHOOOMEHHBIE CMOJBI WM aJCOPOEHTHI, CIEHHaIbHO
MpeHa3HAYCHHbIC WIIM TMOJTrOTOBJICHHBIC Ui OOOTAlICHUS YpaHa C HWCIIOJIb30BAHUEM
mporiecca MOHHOTO OOMEHa, BKJFOYas MOPUCTHIE CMOJIBI MaKpOCETYATOH CTPYKTYPHI
n/unu MeMOpaHHBIE CTPYKTYPBI, B KOTOPHIX aKTHBHBIC TPYIIBl XHMHYECKOTO OOMEHA
OTPaHUYCHBI TIOKPBITUEM HA TIOBEPXHOCTH HEAKTUBHOW TOPUCTON BCIOMOTATEIHLHOM
CTPYKTYpPBI, U JPYTHE KOMIIO3UTHBIE CTPYKTYPHI B JII000H MpremiieMoi (hopme, BKITIOYast
YaCTHUIIbI BOJOKOH. OTH MOHOOOMEHHBIC CMOJIBI/aACOpPOCHTHI UMEIOT AuaMeTpbl 0,2 MM
WIK MEHEEC U JODKHBI ObITh XUMHUYECKH CTOMKHUMH I10 OTHOIICHUIO K pacTBOpam
KOHIICHTPUPOBAHHOW COJISTHOM KUCIIOTHI, @ TAK)KE IOCTATOYHO MPOYHBI (PH3UYECKH, C TEM
YTOOBl MX CBOMCTBA HE YXYAIIAINCh B OOMEHHBIX KOJOHHAX. CMOIBI/ancopOeHThI
CTEeUAILHO TpeJHa3HaYeHbl JUIS IONYYCHUS KWHETHKH OYeHb OBICTPOro oOMeHa
M30TONIOB ypaHa (IMTENLHOCTh MoyoOMmena wmeHee 10 cekyna) u  oOnamaroT
BO3MOXHOCTBIO paboTaTh IpH Temneparype B aguanaszone ot 100°C go 200°C.
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HNoHo00MeHHbIE KOJIOHHBI (HOHHBII 00MEeH)

Hunmaapuyeckre KOMOHHBI nuamerpoM Oonee 1000 MM At yaepskaHusl M TOAACP KaHUS
3aIIOJTHEHHBIX CJI0EB HOHOOOMEHHBIX CMOJI/aicOPOCHTOB, CIIEIHAIBHO MTpeAHa3HAYCHHbIC
WIK HOJATrOTOBJIEHHBIE Ul OOOTallleHHs ypaHa C MCIOJIb30BAaHHMEM HOHOOOMEHHOIO
mporecca. OTH KOJOHHBI HM3TOTOBJICHBI M3 MAaTepHaloB (TakuX, Kak TUTaH WA
(TOpUPOBaHHBIE YTIIEBOJOPOAHBIE IIONUMEPHI), CTOMKHUX K KOPPO3WH, BBI3BIBACMOM
pacTBOpaMH KOHLIEHTPHUPOBAHHON COJITHOM KHCJIOTHI, WM 3allUINEHBI IOKPHITUEM U3
TaKMX MaTEPUAJIOB M CIIOCOOHBI paboTaTh MpH Temreparype B amanazoHe ot 100°C mo
200°C u gaBnenuu Boite 0,7 MIla (102 ¢pyHT/KB. A0iim).

HoHoodMeHHBIE cucTeMbI peduirokca (HOHHBII 00MeH)

a)  CrenmanbHO IpeJHA3HAYCHHBIC WM IIOJTOTOBJICHHBIC CHUCTEMBl XMMHYECKOTO
WIH DJCKTPOXUMHUYECKOTO BOCCTAHOBIICHHUS I pEreHepaly peareHTa(oB)
XMMHYECKOTO BOCCTAHOBJICHHSI, HCIIOJIb3yeMOro(bIX) B KackaJgax HOHOOOMEHHOTO
oOoraieHus ypasa.

b)  CroenuanbHO TNpenHA3HAYCHHBIC WM TIOJITOTOBIICHHBIE CHCTEMBI XHUMHYECKOTO
WIH  3JCKTPOXUMHUYECKOTO  OKUCIICHUS Ui  pEreHepaluu  pearcHTa(oB)
XUMHAYECKOTO OKHUCIICHHS, WCIONb3yeMoro(blX) B KackaJaX HOHOOOMEHHOTO
oborareHus ypana.

[MTOACHUTEJIBHOE 3AMEYAHUE

B nporecce moHOOOMEHHOTO OOOTaIIeHUS B Ka4eCTBE BOCCTAHABJIMBAIOIICTO KaTHOHA
o s
MOJXKET HCIIOJb30BaThCs, HANpPUMEp, TpexBaleHTHbIA TuTaH (Ti 3), U B 3TOM Cllydac
-t
BOCCTaHOBHUTEIIbHAS cHcTeMa OyneT BelpabarhiBaTh Ti 3 MOCPEICTBOM BOCCTaHOBJICHHS
4
Ti™,

B nporecce B KauecTBe OKUCIUTENS MOKET MCIIONB30BAThCS, HAIPUMED, TPEXBATEHTHOE
xeneso (Fe™), m B 5TOM ciyuae cucTeMa OKMCIeHHs OyneT BhpaGaThiBath Fe'
nocpencTBoM okucienus Fe'.

CraenunajbHO NpeIHasSHAYCHHbIC WM NMOATOTOBJCHHbIC CHCTEMbI, 060pyzlona}me H
KOMITIOHCHTBI JIJI UCITI0JIB30BaAHUSA B JJA3€PHbIX 000raTUTEJIbHBIX YCTaHOBKax

BBOJHOE 3AMEYAHUE

CymecTByromue CUCTEMBI ISl 000TaTUTENBHBIX MPOIECCOB C MCIIOIB30BaHNEM JIa3epPOB
JeTSATCS Ha IBE KaTETOPHH: TE, B KOTOPBIX padoyel cpefoi SBISIOTCS Mapbl aTOMapHOTO
ypaHa, U Te, B KOTOpPBIX paboueill cpemoil SBISIOTCS Mapbl YPaHOBOTO COCAMHEHHS.
OOmuMy Ha3BaHMSAMH JJISl TAKUX MPOLIECCOB SIBISAIOTCS: IEpBasi KaTETOpHs - JIA3EPHOE
paszeneHnue M30TOMOB o MeToay aroMmapHbeX mapoB (AVLIS wmmm SILVA); BTOpas
KaTeropusi - MOJICKYJISIPHBIA METOZ JIa3epHOTO pazaeiieHus w3otonoB (MLIS wmm
MOLIS) u xumuyeckas peakius MOCPEICTBOM M30MPATENIbHONM MO U30TOMaM Ja3epHOI
aktuBaimu (CRISLA).  Cucremsl, o0OpyJOBaHHME ¥ KOMIIOHGHTBHI IS YCTaHOBOK
JIa3epHOTO 00OTaIeHHs BKIIOYAIOT: a) YCTPOICTBa AJIS MMOAa4Yl MapoB METATHIECKOTO
ypaHa (mis n30upaTeNbHON (OTOMOHHM3AIIMN) WM YCTPOWCTBA IS TOJAYH ITapoB
ypaHoBoro coenuHeHust (mast (OTOAMCCOLMAIMM WM XUMHAYECKOM aKTHUBAIMH);
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5.7.1.

5.7.2.

5.7.3.

b) ycrpoiictBa st cOopa OOOralieHHOIO M OOETHEHHOIO METAIMYECKOro ypaHa B
KadecTBe "mpomaykTa' W "XBOCTOB" B TEPBOM KaTETOPHMH M YCTPOWCTBA I cOopa
Pa3OKCHHBIX WM BBIICAIINX M3 PEAKIUU COCIUHEHUH B KadecTBe '"mpoaykra"' u
HeoOpaboTaHHOTO MaTepuaia B KauecTBe "XBOCTOB" BO BTOPOW KaTeropuu; c) padboune
JIa3epHbIE CHUCTEMBI MJI HW30MPATEIHLHOTO BO3OYKICHHS H30TONOB YypaHa-235; U
d) oGopymoBanme s TOATOTOBKHM IIOJaYd M KOHBEPCHU TPOAYKTa. Bceiemctaue
CIIO)KHOCTH CHEKTPOCKOIIMM aTOMOB M COCIUHCHHH YypaHa MOXET NOoTpeOoBaThCs
WCTIOJIb30BaHKE JIFO00H U3 Psijla MMEIOIUXCS JTa3ePHBIX TEXHOIOT A,

[OACHUTEJIbBHOE 3AMEYAHUE

MHorue u©3 KOMIIOHEHTOB, IMEPEUYMCICHHBIX B 3TOM pas3fdelie, BCTYMAalOT B
HETIOCPEICTBEHHBIN KOHTAKT C MapaMy METAJUTMYECKOTO ypaHa WU C KUIKOCTBIO, FIIH C
TEXHOJOTHYECKHUM Ta3oM, coctosiiiuM u3 UFg unu cmecu u3 UFg u apyrux razos. Bce
MOBEPXHOCTH, KOTOpPHIE BCTYyHalOT B KOHTakT c ypaHoM unu UFs, mnomaHoCTEIO
M3TOTOBJICHBI U3 KOPPO3UECTOMKUX MaTepUaIoB WM 3aUIUIICHBI MOKPBHITUEM M3 TaKUX
MarepuanoB. [l 1enei paszmerna, OTHOCSIIETOCS K KOMITOHEHTaM OOOpYIOBaHUS IS
JIa3epHOTO O0OTAIEeHNsI, MaTepUajbl, CTOMKAE K KOPPO3WH, BBI3BIBACMOW TapaMy WA
KHUIKOCTSIMH, COJCPKAIIMMU METAUIMYSCKUN ypaH WU YPaHOBBIC CILIABBI, BKIIOYAIOT
MOKPBITBIA OKCUJOM HWTTpUS TpadUT W TaHTAI;, ¥ MaTEepPHalbl, CTOMKHE K KOPpPO3UH,
BeI3bIBaeMor UF¢, BKIIOYAIOT Meb, HEPXKABEIOIIYIO CTallb, aIIOMUHUN, aJlOMUHUEBBIC
CIUIaBBI, HUKEIh WM CIUIABBI, comepikamtue 60% Hukens u Oomee, n croiikme kK UFg
MOJIHOCTEIO (PTOPUPOBAHHBIC YTIICBOAOPOIHBIE TIOTHUMEPHI.

Cucremsbl BeinnapuBanus ypana (AVLIS)

CrnenuanbHO IpeAHA3HAUYEHHbIE WM IOATOTOBJIEHHBIE CHCTEMbl BBIIApPUBAaHMA YpaHa,
KOTOpbIE COJIEPAKAT BBICOKOMOIIHBIE II0JIOCOBBIE MM PACTPOBBIC 3JIEKTPOHHO-TYUYEBbIE
MYLIKH ¢ TIepeiaBaeMoil MOIITHOCTHIO Ha MUIIEHb Oojee 2,5 kKB1/cm.

CucreMsbl 1511 00padOTKH KUAKOMeTANINYecKoro ypana (AVLIS)

CrienmaibHO TIpeIHA3HAYCHHBIC MIIH TOATOTOBIICHHEIE CHCTEMBI JUTISI 00paOOTKH KHIKOTO
MeTaJuTa I PacIIaBJICHHOTO ypaHa I YPaHOBBIX CIUIABOB, COCTOSIINE W3 THUTIICH U
OXJTXKIAFOIIET0 000PY/IOBAHUS JJIsT TUTIICH.

[TOACHUTEJIBHOE 3AMEYAHUE

Turnmu m [Opyrume KOMIIOHEHTHI 3TOM CHCTEMBI, KOTOPBIE BCTYMAlOT B KOHTAaKT C
pacTIaBJIeHHBIM yPAaHOM FIJTH YPAHOBBIMH CIUTABAMHU, U3TOTOBJICHBI U3 KOPPO3UECTORKHX
U TEPMOCTOHKMX MATEPHAJIOB WJIM 3alIUIICHHBIX IMOKPBHITHEM W3 TaKHX MaTCPHAIIOB.
[Mpuemnemble MaTepuanbl BKIIOYAIOT TAaHTAd, IMOKPBITBIA OKCHAOM HUTTpUS Tpadur,
rpaduT, MOKPHITHIA OKUCIAMH IPYTHX PEIKO3EMENbHBIX JIEMEHTOB MIIA UX CMECSIMH.

Arperatbl 1Jis coopa "nmpoaykTa' u '"'xBocTOB" MeTamm4yeckoro ypana AVLIS)

CrienmanbHO TpeTHA3HAUYCHHBIC WITH TIOITOTOBJICHHBIC arperaTsl s coopa "mpoaykra u
"XBOCTOB" METaJUTMUECKOTO ypaHa B KUIAKOW WM TBEPAOH hopMme.



5.74.

5.7.5.

5.7.6.

5.7.7.

5.7.8.
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[NTOACHUTEJIBHOE 3AMEYAHUE

KOMITOHEHTBI 3THX arperaToB H3rOTOBJICHBI W3 MaTEPHANIOB, CTOMKHUX K HAarpeBy H
KOPpPO3UH, BBI3bIBAEMON IMapaMM METAJNIMYECKOI'0 YypaHa WM KUIKOCTHIO, WU
3aIUIICHBI TIOKPBITUEM U3 TAKUX MAaTEPUANIOB (TaKHMX, KAaK IMOKPBITHIA OKCUIOM UTTPHUS
rpadur wiu TaHTaJl) U MOTYT BKIIOYaTh B ceOs TPyOONMPOBOJBI, KIIAlaHBI, MITYIEPA,
">xeno0a", BBOIBI, TCIUIOOOMEHHHKH W KOJUICKTOPHBIC IUTACTHHBI JJII MAarHUTHOTO,
3JIEKTPOCTATUYECKOTO HIIH APYTUX METOIOB pa3c/ICHUS.

Koxxyxu pa3nenureasnoro moayss (AVLIS)

NEeNMANbHO  IPEAHA3HAUYEHHbIC MM  IOJATOTOBJICHHbIE  ILWIMHAPUYECKHE WM
CrnenuanbHO elHa3HauCHHbIE OJIrOTOBJICHHbIE ecKue
IPSAMOYTOJIbHBIE KaMephl JUIsl IIOMEIICHUS B HUX HCTOYHHMKA IMapoB METATIMYECKOIO
ypaHa, 3JIEKTPOHHO-JIy4€BOH MyIIKH U KOJIJIEKTOPOB "MpoaykTa" U "XBOCTOB".

[OACHUTEJIbBHOE 3AMEYAHUE

OTHU KOXYXH MMEIOT MHOXKECTBO BXOJHBIX OTBEPCTHH AJA MOJA4d SJCKTPONUTAHUS U
BOJbI, OKHA JUIsl JIa3€PHBIX IYyYKOB, COCAUHEHUN BaKyyMHBIX HACOCOB, a TakKxXe s
JMUArHOCTUKA W KOHTPOJS KOHTPOJIBHO-U3MEPUTENBHBIX TpuOOpoB. OHHU HMMEIOT
MPUCTIOCOONICHUST JIISl OTKPBITHS W 3aKPbITHS, 4TOOBI 00ECHeuuTh OOCIYKMBaHUE
BHYTPEHHHUX KOMIIOHEHTOB.

CBepx3BYKOBbBIE paclIMpUTeSbHbIe comia (MLIS)

CrienmanbHO TIpeTHAa3HAYCHHBIE WITH TTOATOTOBJICHHBIE CBEPX3BYKOBBIC PACITUPHUTEILHEIC
comna s oxnaxaeHus cmeceit UFg u Hecymero raza no 150°K wunmu Himke u
Kopposuectorkue Kk UFg.

Konnextops! npoaykra narugropucroro ypana (MLIS)

CrneuuanbHO MpeIHa3HAYCHHBIC WM MOATOTOBICHHBIC KOJIEKTOPHI TBEPAOrOo MPOAYKTA
nstudropucroro ypana (UFs), cocrosimue u3 ¢GuibTpa, KOIEKTOPOB YAAPHOTO HITU
LMKJIOHHOTO THIIA WK X COYeTaHui U Koppo3uecToiikue K cpeae UFs/UFg.

Komnpeccopbl UF¢/Hecymero raza (MLIS)

CrneunanbHO TpelHa3HAUYCHHBIC WA MOATOTOBICHHBIE KoMIpeccopsl M cmeceit UFg u
Hecyllero raza s JuuTenbHoM skcmutyatauuu B cpere UFq.  KommoHeHTh 3THX
KOMITPECCOPOB, KOTOpBIE BCTYMAIOT B KOHTAaKT C HECYIIMM Ta30M, H3TOTOBIECHBI W3
kopposuecToikux Kk UFs MaTepuaioB wiM 3alllUILEHBI TOKPHITHEM U3 TAKUX MATEPUATIOB.

YnjaorHenus Bpamawomuxcs saaos (MLIS)

CneuuanbHO MNpeJHA3HAYCHHBIC WM TOATOTOBJICHHBIC YIUIOTHEHHS BpallarolIuXcs
BaJIOB, YCTAHOBJICHHBIC HA CTOPOHE MOJIaYl U HA CTOPOHE BBIXOJIA JUIsl YILTIOTHEHUS Baja,
COCIUHSIONICTO POTOP KOMIIpeccopa C MPHUBOAHBIM JIBUTATEIEM, C TEM YTOOBI
00eCIIeunTh HAICKHYIO TePMETH3AIUIO, TIPEIOTBPAMIAONIYI0 BBIXO TEXHOIOTHIESCKOTO
raza WIM HaTeKaHWEe BO3AyXa WIW YIDIOTHSIONIETO Ta3a BO BHYTPEHHIOIO KaMmepy
KoMIIpeccopa, KoTopas 3anonHena cmecbio UFg 1 Hecyiero rasa.
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5.7.9.

5.7.10.

5.7.11.

Cucrtembl ¢propupoanus (MLIS)

CrienuanbHO MpeTHA3HAYCHHBIC WIH TOJATrOTOBICHHBIE CUCTeMBI [t (hropupoBanust UFs
(B TBepnoMm coctostann) B UF¢ (Ta3).

[NOACHUTEJIBHOE 3AMEYAHUE

Oty cucTeMBbl IpeAHa3HaueHb! 41 GropupoBanus codbpanHoro nopoiika UFs B UFg B
IIETISTX TIOCIEAYIONEro coopa B KOHTEHHEpax MPOIyKTa WM I mojaadu B 6moku MLIS
JUISL  JTOTIOJIHUTENBHOTO oOoramieHus. [Ipy TpUMEHEHHH OJHOTO TIOJXOAa PEaKITus
(hTopupOBaHUST MOXKET OBITh 3aBEPIICHA B MpeAeiiaX CUCTEMbI pa3eiicHUs U30TOIOB, TC
HIET PEaKIus W HEMOCPEACTBEHHOE W3BJICUCHHE W3 KOJUICKTOpoB "mpoxykra'. Ilpwm
npuUMeHeHUH Jpyroro moxaxoia mopomok UFs Moxer ObITh H3BIICUEH/TIEpEMENICH M3
KOJJIGKTOpOB ~ "mpoxaykra" B TOAXOMAIIUM  peakTop (HampuMep, peakTop C
TICEBJO0KIKCHHBIM CIIOEM KaTalM3aTopa, TeIHKOUIANBHBIA PEaKTOp WIH KapoBas
OamiHs) B LEIX QTOpHpoBaHUsA. B 000uX Cilydasx HCIOJB3YeTCS O0OpYIOBaHHE IS
XpaHeHHUs M nepeHoca ¢rTopa (WM APYTrUX MPHEMJIEMBIX (QTOPUPYIOIIMX PEareéHTOB) U
it coopa u nepenoca UFg.

Macc-cnekTpoMerpbl/ucTounuku noHoB UF6 (MLIS)

CrienualibHO TIpeHAa3HAYCHHBIC WM MOJTOTOBJICHHBIE MAarHUTHBIC WM KBaJIPYIOJIBHBIC
MacC-CIIEKTPOMETPHI, CIIOCOOHBIC MPOU3BOIUTE MPSAMOM 0TOOp MPob MoIaBaeMOil MacCHl,
"mpoaykra" win "xBocTOB" U3 ra3oBbix MoTokoB UF¢ 1 00jamaroiiye moJiHbIM Ha0opoM
CJICYIOIIUX XapaKTEPUCTHUK:

1. yAeNbHAs pa3periaromnias CliocOOHOCTh 10 Macce cBbite 320;

2. COACPIKAT HMCTOYHUKU HOHOB, M3IOTOBJICHHBIC W3 HUXpOMA HJIKM MOHCIE WIA
3aIMUIICHHBIC TOKPBITUEM U3 HUX, WJIIM HUKCIIUPOBAHHLIC,

3. coJep)KaT HOHU3ALUOHHBIE HICTOYHUKH C OOMOAapANPOBKON HIIEKTPOHAMH;
4. COJEPKAT KOJUICKTOPHYIO CUCTEMY, IPUTOAHYIO Ul U30TOIIHOI'O aHAIN3A.
Cucremsbl nopaun/cucreMsl 0TBoAa '"mpoaykra’ n "xsocros' (MLIS)

CHCI_[I/IaJIBHO NMpE€AHA3HAYCHHBIC WJIM MOATOTOBJICHHBIC TCXHOJOTMYECKHUE CHUCTEMBI WU
060pyI[OBaHI/I€ JJIsL 000raTUTEIbLHBIX YCTaHOBOK, U3TOTOBJICHHBIC U3 KOppOBHCCTOﬁKHX K
UF6 MaTCpUuajioB, WJIN 3aAMUIICHHBIX MOKPBITUCM M3 TAKUX MAaTCPUAJIOB, BKIIFOYAIOIINC:

a) NHUTAIOIHE aBTOKIIABbI, TIEYM WM CUCTEMBI, HCIONb3yeMble s momaun UFg mist
mporiecca 000TaneHus;

b) necyOonmuMaTophl (MM XOJOMHBIC JIOBYIIKH), HWCIONB3yEeMBIC IS BBIBEICHUS
Harperoro UFg u3 nporecca o0orarieHust Ui HOCIEAYIOIIEro mepeMeIieHs;

c) CTaHIIMKA OTBEPXKJICHUS WIN CKIDKEHHS, HCIIONb3yeMble s BhiBeneHuss UFg w3
nporiecca odoramieHus myteM cxkatusi u nepeBona UFs B *KHIKYIO WM TBEPIyIO
hopmy;

d) cranuy "mpomaykra" wim "XBOCTOB", Mcmonb3yemble s nepemerienuss UFg B

KOHTEIHEPBHI.
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Cuctembl otaeseHusi UFg ot Hecymero raza (MLIS)

CrienuanbHO NpegHAa3HAYEHHBbIE WM TOATOTOBJIEHHBIE TEXHOJIOTMYECKUE CUCTEMBI IS
oraenenns UFg ot Hecymero raza. HecymmM razom MoxeT OBITH a30T, aproH HIU
JIpyToii ras.

[NOACHUTEJIbHOE 3AMEYAHUE
OTH CHCTEMBI MOTYT BKIIIOYaTh TaKOe 00OPYIOBaHKE, KaK:

a) KPHOTE€HHBIE TEIUIOOOMEHHUKH WM KpPHOCEMapaTophl, CIIOCOOHBIE CO3/aBaTh
temnepatypsl -120°C unu MeHee, Win

b) OJIOKM KPHOTEHHOTO OXJaXKIEHHUS, CIIOCOOHBIE CO3MaBaTh TEMIIEPATYPHI
-120°C unu MeHee, WM

c) xonojHbie oBymku UFg, cnocoOHbIe co3aaBath TemmnepaTypsl -20°C wim MeHee.
Jlazepnsblie cuctembl (AVLIS, MLIS u CRISLA)

Jlazeps! niw 5azepHBIE CUCTEMBI, CHENHATBHO MPETHA3HAYEHHBIE MIIN MOJTOTOBICHHBIE
JUTS pa3AesieHns U30TOIOB ypaHa.

[OACHUTEJIbBHOE 3AMEYAHUE

JlazepHast cucrema mpouecca AVLIS 00bYHO cocTOMT W3 IBYX Ja3epoB: Jasepa Ha
mapax MeIM W Jiazepa Ha Kpacureisix. JlaszepHas cuctema it MLIS 0ObIuHO COCTOMT U3
nasepa, padoratomero Ha CO, WM 3KCUMEPHOTO Jiazepa ¥ MHOTOXOJOBOM ONTHYECKOMH
SYEHKH C BpaLaOIIUMHUCS 3epKaiaMu Ha o0eux cropoHax. /i ia3epoB WM Ja3epHBIX
chucTeM IpH 000HX Tpoleccax TpeOyeTcs cTabWiInM3aTop CHEKTPOBOM YacTOTHI JUIS
paboTHI B TeUEHHUE [UTUTEIBHBIX MTEPHOAOB BPEMEHHU.

ChnenmajabHO NpeHA3HAYEHHbIE MJIM NMOATOTOBJEHHbIE CHCTeMBbI, 000py10BaHUE H
KOMIIOHEHTBI /ISl UCIOJIb30BAHUS HA 000raTUTEJbHBIX YCTAHOBKAX € MJIa3MeHHBIM
pa3aeneHneM

BBOJHOE 3AMEYAHUE

[Ipu mporecce Ia3MEHHOTO Pa3/IeCHUs I1a3Ma, COCTOSIIAsl U3 HOHOB ypaHa, MPOXOIUT
4yepe3 AIEKTPUYECKOE IM0Jie, HACTPOSHHOE Ha YacTOTY MOHHOTO PEe30HaHCa U™, ¢ Tem
YTOOBl OHH B MEPBYI OUYEPEb IOTJIOIAIN SHEPIHUI0 M YBEIMYUBAJICS IHAMETD HX
IITONOPOOOPA3HBIX OPOUT. Houbl ¢ MHPOXOXKAECHHEM I10 OOJBIIEMY JHAMETPY
3aXBaTBIBAIOTCS I 00pa30BaHUsS MPOIYKTa, 00OTAIlICHHOTO U*. Ilnasma, KOoTOpas
o0pa3oBaHa TOCPEICTBOM HWOHW3ALMU YPAHOBOTO TMapa, COICPKHUTCSI B BaKyyMHOU
KaMepe ¢ MarHMTHBIM II0JIEM BBICOKOH HaIPSDKEHHOCTH, OOpa30BaHHBIM C IOMOIIBIO
CBEPXIIPOBOMAIICTO MarHuTa. OCHOBHBIE TEXHOJIOIMYECKHE CHCTEMbI Mpoliecca
BKIJIFOYAIOT CHCTEMYy TeHEepalliil YpPaHOBOW IUTa3Mbl, pa3JEUTEIbHBIA MOIYJIb CO
CBEPXIIPOBOISAIINM MarHATOM M CUCTEMbI U3BJICUCHUS METaJlIa it cOopa "mpoaykTa" u
"XBOCTOB".
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5.8.1.

5.8.2.

5.8.3.

5.84.

5.8.5.

5.8.6.

MPIKpOBOJ'lHOBbIe HUCTOYHUKHU IHEPIUU U AaHTECHHBbI

CrnienManbHO TpeTHa3HAYCHHBIE WM TIOATOTOBICHHbIE MHUKPOBOJHOBBIE HWCTOYHHKH
SHEPTUM W aHTCHHBI JJIs TCHEPAIUK WM YCKOPEHUS HOHOB M 00JIaar0IIHe CIICTYOIUMHU
xapaktepuctukamu: 4actota Beimie 30 'Tm u cpemHss BBIXOAHAS MOIIHOCTH JIJIS
reHepanuu HoHoB 6osee 50 kBT.

CoJieHOUBI AJIA BO36y?KI[eHI/Iﬂ HOHOB

CrierualibHO TIpeIHa3HAYCHHBIE WX MTOITOTOBIICHHBIC COJICHOUIBI IS PAIA0YaCTOTHOTO
BO30YXCHUS MOHOB B nuamna3zoHe 4actoT Oosee 100 k[ u crocoOHBIE paboTaTh mpu
cpenneil MmorHOCTH O0J1ee 40 KBT.

CucTteMbl reHepalliy YPaHOBOIi IIa3MbI

CrierualibHO TIpeTHA3HAYCHHBIC WM TMOATOTOBJICHHBIC CHCTEMBI TCHEPAIUU YPaHOBOM
MIa3Mbl, KOTOPBIE MOTYT COJIEP’KaTh BBICOKOMOIIHEIC TIOJIOCOBBIE WM PaCcTPOBEIC
3JICKTPOHHO-IYYCBbIC MYIIKK C IIepeaaBaeMOil MOIIHOCTBIO Ha MHUIICHb Oojee 2,5
kBt1/cm.

CucreMsbl 1711 00pa00TKH KHAKOMETANINYECKOT0 ypaHa

CrienualibHO TpeTHa3HAYCHHBIC WK TIOJATOTOBICHHBIC CUCTEMBI JJTsi 00pabOTKY KUAKOTO
MeTaJuTa JJIA PacIIaBJICHHOTO ypaHa FIIM YPaHOBBIX CIUIABOB, COCTOSIIHE W3 THUTIICH U
OXJIQKTAIOIIET0 000PYIOBAHUS IJIST TUTIICH.

[OACHUTEJIbBHOE 3AMEYAHUE

Turnu u [Apyrue KOMIIOHEHTHI 3TOM CHUCTEMBI, KOTOPBI€ BCTYIMAIOT B KOHTaKT C
pacTIaBJICeHHBIM yPaHOM FIJTH YPAHOBBIMH CIUIABAMH, U3TOTOBJICHBI U3 KOPPO3UECTORKNX
U TEPMOCTOWKHMX MaTepHajOB WM 3allUIICHb MOKPHITHEM H3 TaKUX MAaTepHaliOB.
[Mpuemnemble MaTepuanbl BKIIOYAIOT TaHTAN, IMOKPBITBIA OKCHAOM HUTTpUS Tpadwur,
rpaduT, MOKPHITHIA OKUCIAMH IPYTHX PEIKO3EMENBHBIX 3JIEMEHTOB WA UX CMECSIMH.

Arperarsl 1J1s1 coopa ""'mpoaykTa' u ""XBOCTOB'' MeTaLLIM4eCKOro ypaHa

CrienmanbHO TpeTHa3HAUYEHHBIC HITH TIOITOTOBJICHHBIC arperaTsl s coopa "mpoaykra” u
"XBOCTOB" UIsI METAJUIMYECKOTO ypaHa B TBepAod ¢opme. OTH arperatsl s cOopa
W3TOTOBJICHBI M3 MaTepHUaloB, CTOMKHX K HarpeBy W KOPPO3WH, BBI3BIBAEMOW MapaMu
METAJUIMYECKOr0 YpaHa, TaKUX, KaKk rpaduT, MOKPHITHI OKCUIOM WUTTPHs, WM TaHTal,
WX 3aIIUIIEHB! IOKPBITUEM U3 TAKUX MaTEpPUaIoB.

Koskyxu pa3aeaurejbLHOro MOayJIst

Hunuaapuueckue Kamepsl, CEHUANbHO NPEAHA3HAYEHHbIE WM MOJATOTOBIICHHBIC IS
UCITIOJIb30BaHMUsA Ha OOOraTUTENbHBIX YCTAaHOBKaxX C IUIA3MEHHBIM pa3feieHUueM, i
[OMEIIEHUs] B HHUX WCTOYHHKA YPAHOBOM IUIa3Mbl, SHEPreTUUECKOIO COJCHOMIA
PaArovacTOThl U KOJIJIEKTOPOB "MpoayKTa" U "XBOCTOB".
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[NTOACHUTEJIBHOE 3AMEYAHUE

OTHn KOXYXU HMCHOT MHOXCCTBO BXOIHBIX OTBepCTHI;'I IJ1d 1noaa4yu SJICKTPOIIMTaHUs,
COC,Z[PIHGHI/IIZ I[I/I(l)(l)y3I/IOHHI>IX HAaCOCOB, a TaKikKC IJid AOUArHOCTUKH U KOHTPOJIA
KOHTPOJIbHO-U3MCPUTCIIbHBIX HpH60pOB. OHHU UMEIOT HpI/ICHOCO6J'I€HI/IH IJI OTKPBITUSA U
3aKPBITHA, 9TOOBI 00ECITeUnTh 06CHy7KI/IBaHI/Ie BHYTPCHHUX KOMIIOHCHTOB W U3TOTOBJICHBI
N3 COOTBETCTBYIOIIUX HEMAarHUTHBIX MaTCpHUaJIOB, TAKMX, KaK HEPKABCIOLIas CTalb.

CnennajbHO TpeTHA3HAYEHHBIE WJIH NMOATOTOBJIEHHBIE CHCTEMBI, 000Py0BaHHE H
KOMIIOHEHTBHI  JUIS  HCNOJIb30BAHHST HA  YCTAHOBKAX  3JIEKTPOMATHHTHOIO
o0oraieHus.

BBOJHOE 3AMEYAHUE

Ilpr »SNEeKTPOMArHUTHOM TMPOIECCE HOHBI METAUIMYECKOTO ypaHa, MOJTy4YeHHbBIE
MOCPEACTBOM MOHM3AIMK MUTAOIIEro Matepuaia u3 conei (00brano UCl,), yeKopsiroTest
Y TIPOXOJAT Yepe3 MAarHUTHOE TOJIe, KOTOPOE 3aCTaBISET MOHBI Pa3IMYHBIX W30TOIOB
MPOXOJUTh TIO0  Pa3IMYHBIM  HAIMPABJICHUSM. OCHOBHBEIMM  KOMITOHEHTaMHU
AJIEKTPOMArHUTHOTO HM30TOMHOTO Ccemlaparopa SBISIFOTCS: MarHuTHOE TIOJNE JUJIS
OTKJIOHCHHSI/pa3/IeIeHUs] U30TOIOB MOHHOTO TTyYKa, UCTOYHHKA HMOHOB C €r0 CHCTEMOI
YCKOpPEHUS, U CUCTEMBI cOOpa OTJICIICHHBIX MOHOB. BcrmomoraTenbHbIe CHCTEMBI IS
ATOrO TpoIecca BKIFOYAIOT CHCTEMY CHAOXCHHSI MAarHUTHOW DJHEpPrueid, CUCTEMBI
BBICOKOBOJIFTHOTO ITUTaHWS WCTOYHUKA HOHOB, BaKyyMHYIO) CHCTEMY M OOIIHpHBIE
CHCTEMBl ~ XUMHYECKOH  00pabOTKM  JUIsi ~ BOCCTAHOBIICHHWS  TPOJIYKTa |
OUYHUCTKU/pereHepaIiyi KOMIIOHEHTOB,

JJIeKTPOMATHHUTHBIE CeNapaTopbl H30TOIOB

QHGKTpOMaI‘HI/ITHHe cermapaTopbl HM30TOIIOB, CHICHHAIBHO IPEAHASHAYCHHBIC HWIIN
MOATOTOBJICHHBIC NJIA PAa3ACIICHUSA N30TOIIOB YpaHa, "’ 060py,Z[OBaHI/Ie 1 KOMIIOHCHTBI JJIA
9TOro, BKJIro4as:

a) HcTouHnky HOHOB

CrenuanbHO TpeaHA3HAYCHHBIC WM  IIOATOTOBIICHHBIC  OTACIbHBIE WM
MHOTOYHCIICHHBICE HCTOYHMKH HMOHOB ypaHa, COCTOSIIME W3 HCTOYHHMKA Iapa,
HOHM3aTOpa W YCKOPHUTENS IIyyKa, H3OTOBJIICHHBIE W3 COOTBETCTBYIOIINX
MaTepUANIOB, TaKUX, KaKk TpaduT, HEPKABCIOIAsl CTalh WIH MEIb, U CIIOCOOHBIX
oOecrnieunBaTh OOIIHIA TOK B ITydke HOHOB 50 MA nim Ooree.

b)  KoekTopsl HOHOB

KomnexkropHble MIacTHHBI, UMCIOIIHME ABE WM OoJiee MIEIH U Ia3a, CIEIHaIbHO
MpeTHA3HAYCHHBIC WM ITOATOTOBJICHHBIC I COOpa IyYKOB MOHOB 00OTAIIEHHOTO
U OOCIHEHHOTO ypaHa M W3TOTOBJICHHBIC U3 COOTBETCTBYIOIIMX MAaTEpPHUAJIOB,
TaKuX, KaKk TpaduT WIN HEPKABEIOMIAs CTab.

c) BakyyMmHBIC KOXKYXHU

CrenuanbHO TpeHa3HAUYCHHBIC WM TOATOTOBJICHHBIC BAKYYMHBIC KOXKYXH JUIS
3JIEKTPOMArHUTHBIX CEMapaTopoB YypaHa, M3TOTOBJICHHBIC U3 COOTBETCTBYIOIIUX
HEMarHUTHBIX MaTepHaJiOB, TAKUX, KAK HEPKaBEIOIas CTalb, U MpeTHa3HAYCHHBIC
1u1st pabotel ipu nasienuu 0,1 Ila wmm HIoKe.
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5.9.2.

5.9.3.

[NOACHUTEJIBHOE 3AMEYAHUE

OTH KOXKYXH CIICIUAIBHO NpPETHA3HAYCHBI JUIS TIOMEIICHUS B HUX HUCTOYHHKOB
WOHOB, KOJUICKTOPHBIX IDIACTHH W BOJOOXJIAXIAEMbIX BKIAQJBIIIECH W HUMEIOT
MIPHUCIIOCOOIEHUS IS coequHeHUH (D y3MOHHBIX HACOCOB M MPUCIOCOOJICHHUS
JUTSL OTKPBITHSI U 3aKPBITHS B TIENIAX U3BJICUCHUS U 3aMEHBI THX KOMITOHCHTOB.

d) MarsuTHBIC TTOTFOCHBIC HAKOHCUYHUKH

CrienidaibHO TNpPEAHA3HAYCHHBIC WM IOJATOTOBJCHHBIC MAarHHTHBIC ITOJIFOCHBIC
HAaKOHCYHUKH, UMEIONTHE TuaMeTp Oojiee 2 M, MCIOIb3yeMbIe IS 0OecIIeueHus
MOCTOSTHHOTO MarHUTHOTO TIOJISL B 3JICKTPOMAarHUTHOM CETapaTope U30TOIOB U JIs
MEPEHOCa MATHUTHOTO ITOJISI MEXK]Ty PACIIONIOKCHHBIMHU PSIIOM CellapaTopamu.

BbICOKOBOJBLTHBIE HCTOYHHUKH MHUTAHHS

CrnienanbHO TIpeHA3HAYCHHBIC WIIM IIOATOTOBIICHHBIC BBICOKOBOJIETHBIE WCTOYHHKH
MUTaHWS. JUIS WCTOYHMKOB HWOHOB, OOJQJalolIUe IIOJIHBIM HA00pOM  CIEIYIOIINX
XapaKTePUCTUK: MOTYT pabOTaTh B HENPEPHIBHOM PEKUME, BBIXOJHOC HAMPSIKECHHUC
20 000 B wm 6onee, BRIXOMHOM TOK 1 A miu OoJiee U cTaOMiIM3aIys HapsHKEHUS MCHEe
0,01% B TeueHue 8§ yacos.

W cToOYHUKY NUTAHUS 3JTEKTPOMArHuToB

CrienualibHO TIpeHA3HAYCHHBIC WJIM TIOJTOTOBJICHHBIC MOIIHBIC MCTOYHUKU TMUTAHHS
MOCTOSIHHOTO TOKa JJIsl DJICKTPOMATrHUTOB, O0JIQ/IAl0NINe MOJTHBIM HA0OPOM CIIETYIONIHX
XapaKTEePUCTUK: BBIXOJHOH TOK B HempepblBHOM pexkume 500 A wmiam Oosnee mpu
HanpsokeHun 100 B wnm Gonee, mpu ctaOuiu3aiuy MO TOKY WM HAIPSDKEHUIO MEHEe
0,01% B TeueHue 8 yacos.

YcraHoBKM UISI NPOM3BOJACTBA TSKEJIOH BOABI, JAeliTepuss W JAeliTepHeBBIX
coelMHeHUI U 000py10BaHMe, CIEUATILHO NPeIHA3HAYEHHOE MU MOAT0TOBJICHHOE
IJIl 3TOTO

BBOJHOE 3AMEYAHUE

Tsxenyr0 BOAY MOXXHO TPOU3BOJAUTH, HWCIONB3Ys Pa3IM4HbIe Mporecchl.  OaHaKo
KOMMEPYECKH BBITOJHBIMY SIBJISIFOTCS JBa MPOIEcca: MPOoIecC W30TOITHOTO 0OMEHa BOIBI
u cepoBoiopoaa (mporecc GS) U TpoItecc N30TOIMHOTO 0OMEHa aMMHaKa M BOJIOpOa.

[Iporiecc GS ocHOBaH Ha 0OMEHE BOJOPOIA U ASHTEPHUS MEXIY BOJIOH M CEPOBOIOPOIOM
B CUCTEME KOJIOHH, KOTOPBIE SKCILTYaTUPYIOTCA C XOJOAHOW BEpXHEN CeKIlMe u ropsayen
HWKHEH ceknmeld. Boja TeueT BHU3 1O KOJIOHHAM, B TO BPEMsI KaK CEPOBOJOPOIHBIN a3
MUPKYJTUPYET OT JHA K BEpIIMHE KOJIOHH. J[Is COAEWCTBUS CMENIMBAHUIO Ta3a U BOJIBI
WCTIONB3YeTCA P IBIPYAThIX JIOTKOB. JlediTepuii mepemernaercss B BOAY NMPU HUIKHAX
TeMIlepaTypax M B CEpPOBOJOPOA TPH BHICOKHX TemmepaTypax.  OOoraimieHHbIE
JeHTepueM Ta3 WM BOAA YAAISIOTCS U3 KOJIOHH TIEPBOM CTYNCHH HA CTHIKE TOPSYUX U
XOJIOJTHBIX CEKI[H, U MPOIIECC MOBTOPSICTCS B KOJIOHHAX ClieAyromiel crynenu. [Ipomykr
nocienHeld (a3l - Boja, oOoramieHHas jaeditepueM 1o 30%, HampaBnseTcs B
TUCTUUIALIMOHHYIO YCTAHOBKY JUIS MTPOU3BOACTBA PEAKTOPHO-UYUCTON TSHKETOW BOJBI, T.€.
99,75% okucu penrepus.
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B nportecce obMeHa MEXKIy aMMHAKOM M BOJOPOJOM MOKHO H3BJIEKATh NEUTEPHH M3
CHHTE3-Ta3a MOCPEACTBOM KOHTAKTA C )KHJIKAM aMMHAKOM B MPUCYTCTBHH KaTalll3aTopa.
CuHTe3-Ta3 nojaeTcss B 0OOMEHHBIC KOJIOHHBI M 3aTEM B aMMUAYHEIN KOHBepTep. BHYyTpH
KOJIOHH T'a3 MOJHUMAETCS OT JHA K BEpIIMHE, B TO BpEeMs KaK >KUIKUM aMMHUaK TE€YET OT
BEpIIMHBI KO JIHY. JleiTepuil B CHHTE3-Ta3e JUIIAETCA BOJIOPOJia U KOHIIEHTPUPYETCS B
aMMHuake. AMMHAaK TIOCTYMaeT 3aTeM B YCTAaHOBKY JUIsi KPEKHHTa amMMHaKa Ha [THE
KOJIOHHBI, TOTJa Kak Ta3 coOupaeTcsi B aMMHAYHOM KOHBEpTepe Ha BepmuHe. Ha
MOCIEAYIONINX  CTYNMEHSX NPOUCXOAUT JAIbHEHIIee oOorameHue, ¢  IyTeM
OKOHYATENFHOW JAUCTWUISAIMH TPOU3BOANUTCS PEaKTOPHO-UMCTas Tshkenas Boja. [lomaua
CHHTE3-Ta3a MOXKeT OBITh 0OecredeHa aMMHavYHON YCTaHOBKOM, KOTOPAast B CBOIO O4Yepeb
MOKET OBITh COOpPY’KE€HA BMECTE ¢ YCTAHOBKOM JIJISl MPOU3BOCTBA TSHKEIOW BOJBI IIyTEM
M30TOITHOTO 0OMEHA aMMHaKa M BOAOPOAa. B mporecce aMMUaqHO-BOAOPOIHOTO OOMEHa
B Ka4eCTBE HMCTOYHUKA HMCXOIHOTO JEHTEephsi MOXKET TaK)Ke HCIOIB30BaTHCS OOBIYHAS
BOJIA.

MHorre mpenMeThl KIFUYeBOrOo O0OPYAOBaHUS JUIS YCTAHOBOK TIO TPOU3BOJCTBY
TSDKETION BOZBI, MCHOJB3YIOMNX Mporiecchl GS MM aMMHUadHO-BOJAOPOJHOTO OOMEHa,
HIMPOKO PACIPOCTPAHEHBI B HEKOTOPBIX OTPACIIAX HEQTEXUMHUECKON MPOMBINUICHHOCTH.
Oco0eHHO 3TO KacaeTcs HeOONBIINX YCTAaHOBOK, UCTIONB3yOmuX npouecc GS. OmnHako
HEMHOTHE TpPEeIMEThl OO0OPYIOBaHUsS SBISIFOTCS CTaHAapTHeIMH.  [Ipomeccet GS wm
aMMHAYHO-BOJOPOAHOIO  OOMeHa  TpeOyloT 00pabOTKH  OOJBIIMX  KOJHYCCTB
BOCIUTAMCHSIIOIUXCS, KOPPO3MOHHBIX M TOKCHYHBIX IKHJIKOCTEH TPH IOBBIIICHHOM
naBieHud.  COOTBETCTBEHHO IpH pPa3pabOTKe CTaHAAPTOB IO MPOCKTHUPOBAHHUIO U
SKCIUTyaTalllH JIJIsl yCTAHOBOK M 000PYTOBaHMSI, HCIIOIB3YIONINX 3TH MPOIECCHI, CICTYET
yIeNATh OONBIIOE BHUMAHHUE ITOI00PY MAaTepPHAIOB U UX XapaKTEPUCTUKAM C TeM, YTOOBI
00€ecIeunTh ITUTEBHBIA CPOK CIY)KOBI TIPH COXpAaHEHWUH BBICOKON O€30MacHOCTH H
HAJIC)KHOCTH. Onpenenenue MacmrTa0oB  OOYCIOBIMBAETCS TJIABHBIM — 00pa3oM
COOOpaXCHHUAMH HSKOHOMUKM W HEOOXOoAMMOcTH. Takum o0pa3om, OoJibIas 4acTh
npeMeToB 000pYAOBaHHS U3TOTOBIISIETCS B COOTBETCTBHU C TPEOOBAHUSIMHU 3aKa3UHKa.

Haxonen, cnegyer oTMeTUTh, UTO Kak B mpouecce GS, Tak ¥ B Ipolecce aMMUAYHO-
BOJIOPOAHOTO OOMEHa, TIpeAMETHl O00OpYAOBaHUS, KOTOpPHIE IO OTIAEIBHOCTH HE
MpeIHa3HAYEeHbl WJIM TOATOTOBJIEHBI CIEIUATBHO Ui TPOU3BOJACTBA TSDKEIOW BOJPI,
MOTYT COOUPAThCS B CHCTEMBI, CIICIIMATILHO MPEIHA3HAYCHHBIC WU TIOJTOTOBICHHEIC JIJIS
MPOU3BOJICTBA TSKENOH BOJBL. [IpuMepaMu TakuX CHUCTEM, MPUMEHIEMBIX B 00OUX
Mpoleccax, SABISIOTCS CHUCTEMa KAaTaJTUTHYECKOrO KPEeKHHTa, UCHOJb3yeMas B MPOLECCe
oOMeHa aMMHaKa ¥ BOJOPO/a, M TUCTIUISIIIMOHHBIE CUCTEMBI, UCTIOJB3yEMBIE B ITPOIIECCE
OKOHYATENbHOW KOHIIEHTpAIlMK TSHKEJIOW BOJIBI, JOBOJSIICH €€ 0 YPOBHS PEaKTOPHO-
YUCTOM.

IIpenmeTsr 060pyaOBaHUS, KOTOPBIC CHEITMANBHO TPEIHA3HAYCHBI WJIH TIOJATOTOBJICHBI
JUTSI TIPOU3BOJICTBA TSDKEION BOJIBI ITyTEM HCIIOJIb30BaHUs JIMOO mpoiiecca 0OMEHa BOIBI U
CEpOBOIOPO/Ia, IN0O TpoIecca 0OMeHa aMMHaKa U BOJIOPO/Ia, BKITFOYAIOT:

BOZ[O-CepOBO}_IOpOZ[Hble 00MEeHHbIE KOJTOHHBI

OOMeHHbBIE KOJIOHHBI, W3rOTaBIMBAaEMbIE M3 MEJIKO3EPHUCTON YTIEPOJUCTON CTaju
(mampumep, ASTM A516), muamerpom ot 6 M (20 dytoB) 1o 9 M (30 dyTOB), KOTOpEIE
MOTYT  JKCIUTyaTHPOBAaThCS TMPU  JABJICHWW  CBbIle wid  paBHOM 2 MIla
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(300 ¢yHT/KB. I10HM) U UMEIOT KOPPO3UOHHBIN JOIMYCK B 6 MM WM OOJIbIIIE, CIICHIMAIBLHO
MpeJHAa3HAaYeHbl WM TOJrOTOBJIEHBl JUIS IPOU3BOJCTBA TSDKEIOH BOJBI IMyTEM
WCIIOJIb30BaHMs MPOIIecca U30TOIMTHOTO OOMEHA BOJIBI U CEPOBOIOPOIA.

I'azonyBKH M KOMITpeccopbI

OpHocTyneHuatele, ManoHamopuele (T.e. 0,2MIla wiu 30 GyHT/KB. Ar0IM)
LEHTPOOEKHBIE Ta30{yBKH HMIU KOMIIPECCOPHI JJISI HUPKYJSINH CEPOBOIOPOIHOTO Ta3a
(T.e. rasza, comepxamero oOonee 70% H,S), cnenmanbHO mpenHA3HAYCHHBIC WM
MOATOTOBIICHHBIE ISl MPOM3BOACTBA TSDKEIOM BOJBI MyTEM HKCIIONB30BaHUS Ipolecca
oOMeHa BOABI W CEPOBOJIOPOJA. OTHW Ta30IyBKH WM KOMIIPECCOPBHI HMEIOT
IIPOM3BOUTENILHOCT, MPEBBIMIAIONIYI0 HIM paBHYIO 56 m/c. (120 000 SCFM) mpn
SKCIUTyaTalluu IOJ JaBlICHWEM, TpeBbIaomuM wid paBHbeM 1,8 MIla (260 ¢pyHT/KB.
JIIOHM) Ha BXOJIe, U CHa0XXEHBI CaTbHUKAMHU, YCTONYMBEIMY K BO3/eHCTBIIO H,S.

AMMI/Ia'-lHO-BOIlOPOHHbIe 00MeHHbIe KOJIOHHBI

AMMMaYHO-BOJIOPOAHBIE OOMEHHBIC KOJIOHHBI BBICOTOH Oojiee WM paBHOM 35 M
(114,3 pyroB) auamerpom ot 1,5 M (4,9 dpyroB) mo 2,5 m (8,2 pyToB), KOTOpHIE MOTYT
SKCIUTyaTUPOBATHCS TOA JaBiieHHeM, mpesblimatommM 15 MIla (2225 ¢yn1/KB. O10iim),
CTICIIMATBHO NPeAHA3HAYCHHBIC WIIH TOATOTOBJICHHBIC ISl IPOU3BOCTBA TSDKEJION BOJIBI
MyTEeM HCIIOJIb30BaHUS Ipoliecca OOMEHa aMMHaKa M BOJOPOAA. OTH KOJOHHBI UMEIOT
TaKXe M0 MEHbBLIEH Mepe 0OIHO OTOOPTOBAHHOE OCEBOE OTBEPCTHE TOTO K€ TUAMETPa, YTO
W OUWIMHIpUYECKas 4YacTh, 4Yepe3 KOTOPYI0 MOTYT BCTaBIATHCS MM BBIHUMATHCS
BHYTPEHHHE YaCTH KOJOHHBI.

BHyTpemme YaCTHU KOJTOHHBI U CTYIICHYATBIC HACOCHI

BayTpeHHue 4yacTu KOJOHHBI M CTYNEHYAThle HACOCHI, CICLUAIBHO MpeIHA3HAUYCHHBIC
WU TOATOTOBJICHHBIC HJS KOJOHH JJis TPOU3BOACTBA TSDKEJIOM BOJBL IyTEM
WCTIONIb30BaHMS Tpollecca aMMHAaYHO-BOJIOPOJHOIO oOMeHa.  BHyTpeHHume dYactu
KOJIOHHBI BKITIOYAIOT CIIEIHAIHO IpeIHa3HAYCHHbIE KOHTAKTOPBI MEXIY CTYIICHSIMH,
COACUCTBYIONINE TECHOMY KOHTAKTY ra3a U >KMJIKOCTU. CTyneHYaThle HACOCHI BKIIOYAIOT
CIICLMATbHO MPEIHA3HAYCHHBIC MOrPYKAaeMble B >KHJIKOCTb HACOCHI JJISl LUPKYJISLIUU
KHUJIKOTO aMMHaKa B Ipenieiax o0beMa KOHTAKTOPOB, HAXOSIIMXCS BHYTPH CTyIEHEH
KOJIOHH.

YcranoBku a5 KPEeKMHIra aMmMHuaKa

YCcTaHOBKH /i1l KPEKWHTa aMMHUAKa, SKCILTYyaTHPYEMBIE O] JABICHUEM, TIPEBHIIIAIOITUM
wix paBHbiM 3 MIla (450 ¢byHT/KB. 110HM), CIEHMUANIBHO IPEIHA3HAYCHHBIC WJIH
MOJITOTOBJICHHBIE UTS TIPOU3BOJICTBA TSKEIOW BOJBI IyTEM HCIONB30BaHUS Mpoliecca
M30TOITHOTO OOMEHA aMMHaKa U BOJIOPO/IA.
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HNudpakpacHble aHAIU3ATOPHI MOTJIOLIEHHUSI

WNudpakpacHsle aHATM3aTOPbl  IMOTJIOLICHUS, CIIOCOOHBIE OCYIIECTBIATH  AHAIH3
COOTHOIICHUSI MEKAY BOJOPOAOM M JEHTEpHeM B peallbHOM MacliTabe BpeMeHH, KoTaa
KOHLEHTpAIK AeHTepHs paBHBI WM MpeBbIIAOT 90%.

Karanurnyeckue neuun

Karanutnueckue meun uist mepepaboTKH 00OTalIeHHOTO ACHTEPUEBOTO Ta3a B TSHKEIYIO
BOJTy, CTICIIHAIBHO MPeTHA3HAYCHHBIC WK MTOATOTOBIICHHBIC IS IPOU3BOJICTBA TSHKEIION
BOJIBI ITyTEM HCTIOIL30BaHUS MTPOIIECCa H30TOITHOTO OOMEHa aMMHaKa U BOJIOPO/IA.

YcTaHOBKH 1151 KOHBEPCHUHU ypaHa H 060pyz103a1me, ClIeUAJbHO MPECIHA3HAYCHHOEC
HJIA IIOATOTOBJICHHOC AJIAA 3TOTO0

BBOJHOE 3AMEYAHUE

B ycraHoBkax M cucTteMax Ais KOHBEPCHM YpaHAa MOXET OCYIECTBISTHCA OOHO HIIH
HECKOJIBKO IIPEBPALEHUH U3 OJJHOI'0 XUMHUYECKOI'O M30TONA ypaHa B JPYrod, BKIIOUAs:
KOHBEPCHIO KOHIICHTpaToB ypaHoBou pyasl B UOs, kouBepcuto UO; B UO,, KOHBEpCHIO
okuceit ypana B UF, umu UFs, xonBepcuto UF, B UF4, komBepcuto UF¢ B UF,,
kouBepcuto UF4 B MeTarmunueckuil ypan u koHBepcuro ¢propuaos ypana B UO,. MHorue
KJIIOUYEBble KOMIIOHEHTHI 00OpYJOBaHHUsS yCTAHOBOK Ul KOHBEPCHUU ypaHa XapaKTEpHbI
IUIi  HEKOTOPBIX CEKTOPOB XUMHUYECKOW oOpabareiBarollieldl  IPOMBIIUIEHHOCTH.
Hanpumep, Buasl 000pyqoBaHusl, HCHONIB3YEMOTO B 3THX MPOLIECCAX, MOTYT BKIIOYATH:
Me4M, KapycelbHbIE TI€YM, PEaKTOphl C IICEBJOOXKI)KEHHBIM CIIOEM KaTaJln3aropa,
’KapoBBIE PEaKTOPHBIE OAIIHHM, )KUIKOCTHBIC HEHTPU(YTH, TUCTHUIILIMOHHBIC KOJIOHHBI 1
AKHUJKOCTHO-KUAKOCTHbIE SKCTPAKI[MOHHbIE KOJIOHHBL. OJHAKO HE MHOI'ME KOMIIOHEHTbI
o0opyzoBaHMsA HMEIOTCSI B "TOTOBOM Buae"; OONBUIMHCTBO M3 HHUX JOJDKHBI OBITH
MOJTOTOBJICHB COTJIACHO TPEOOBaHUSIM M CIEUU(PHUKALMSAM 3aKa3uhka. B HEKOTOpBIX
ciyyasx TpeOyeTcs Y4MThIBaTh CIHELMAIBHBIE IIPOCKTHbIE M KOHCTPYKTOPCKHUE
0COOEHHOCTU AJIS 3aIUUTHl OT arpecCUBHBIX CBOWMCTB HEKOTOPHIX M3 00pabaThIBaeMbIX
xumuueckux BemiectB (HF, F,, CIF; u ¢ropuasl ypana). HakoHeu, ciexyeT OTMETHTS,
9TO BO BCEX Ipoleccax KOHBEPCHH ypaHa KOMIIOHEHTHI OOOpYIOBaHHS, KOTOPHIE
OTAENbHO CIIELUAIbHO HE IIpeJHAa3HA4YEeHbl WM MOATOTOBJIEHB! AJII KOHBEPCUHU YpaHa,
MOTYT OBITh OOBEIMHEHBl B CHCTEMBbI, KOTOpPbIE CIELHUAIbHO IpeJHAa3HAYEHbl WU
MOATOTOBJIEHBI [T UCIIOJIB30BaHMS B LIENSIX KOHBEPCUH YpaHa.

CnenuanbHO NMpeJHAa3HAYEHHbIEe WJIM MOATOTOBJIEHHbIE CHCTeMbI [1Jisi KOHBEPCHUH
KOHLEHTPATOB YpaHoBoii pyabl B UO;

I[MTOACHUTEJIBHOE 3AMEYAHUE

KonBepcus koHuentpatoB ypaHoBoil pyasl B UO; MOXET OCYIIECTBIATHCS CHayasia
MOCPE/ICTBOM PACTBOPEHUSI PyJbl B a30THOH KHUCIOTE M OSKCTPAKIHMH OYMIIEHHOTO
reKcaru/ipaTa ypaHWIJUHUTPAaTa C IOMOINBI0 TAaKOTO PACTBOPHUTENSA, KaK TPHOYTHI
¢docdar. 3areM TrekcaruapaTr ypaHWIAMHUTpara mpeoOpasyercs B UO; ambo
MOCPEICTBOM KOHLEHTPAUMU M JECHUTPAaUUH, JUOO IOCPEICTBOM HEUTpaIu3aluu
razoo0pa3HbIM aMMHAaKOM JJIsl TIOMy4eHHs [UypaHaTa aMMOHHS C TIOCICIYIOIICH
(dbunpTpamyen, CymKon u KaJbIIMHAPOBAHUEM.
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CrnenuajbHO NpeaJHa3SHAYCHHbIC MM NOATIOTOBJCHHBIC CHCTEMbI 1JIsi KOHBEPCHH
UO3 B UF6

NOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UO; B UFg MOKET OCYIIECTBISTHCS HEMOCPEACTBEHHO ropupoBanueM. s
rporiecca TpedyeTcss HCTOYHUK ra3000pa3Horo (Topa Wik TpeXhTOPHUCTOTO XJI0pa.

Cneuuanbﬂo NpeaAHasHAYCHHbIC W/IM NMOAIOTOBJCHHBIC CHCTEMbI IJI KOHBEPCHUH
UO3 B UOz

[OACHUTEJIbBHOE 3AMEYAHUE

Konsepcus UO; B UO, MOXET OCYHMIECTBIATHCSA IMOCPEACTBOM BoccTtaHoBieHUus UQO;
ra3000pa3HbIM KPEKHHI-aMMHAKOM HJIH BOJIOPOIOM.

CrenuajbHO npeaHasHa4YCHHbI€ WJ/IM NMOATOTOBJCHHBLIC CHCTEMBI 11 KOHBEPCHUH
UOZ B UF4

[OACHUTEJIBHOE 3AMEYAHUE

Koneepcus UO, B UF; MOXeET OCYIIECTBIATECSA TMocpeacTBoM peakmuu UQO, ¢
razoo0pa3HeM dTopucThiM Bomopoaom (HF) mpu temmepatype 300-500°C.

CrenuajabHO npeaHasHa4YCHHbI€ WM NMOATOTOBJCHHBLIC CHCTEMBI 11 KOHBEPCHUH
UF4 B UFG

I[MTOACHUTEJIBHOE 3AMEYAHUE

Konsepcua UF, B UFg ocyiecTBiseTcsi MOCPEACTBOM 3SK30TEPMUUYECKON pPEaKIUU C
¢ropom B peaktopHoii OamHe. UFq KOHACGHCHpYETCS M3 TOPSYMX JIETYYHUX Ta30B
MOCPEACTBOM TPOITyCKaHMS TTOTOKA ra3a uyepe3 XOJIOAHYIO JIOBYIIKY, OXJIAXKACHHYIO [0 -
10°C. Jlns npoiiecca TpeOyeTCsl HCTOUHUK ra3000pa3Horo ¢ropa.

CnenuanabHO NpeaHAa3HAYEHHbIEe WJIM MOATOTOBJIEHHbIE CHCTeMbI /il KOHBEPCHUH
UF, B MeTa/uln4ecKuii ypaH

[NOACHUTEJIbBHOE 3AMEYAHUE

Konsepcus UF,; B Merauindeckuil ypaH OCYIIECTBISETCS IOCPEACTBOM  €T0
BOCCTaHOBJICHHSI MarHueM (KpyIHBIC TTAPTHH) WIIA KaJdbIlueM (Majible TapTuH). Peakimws
OCYITIECTBIISIETCS TIPH TEMITepaTypax BbIIIE TOYKHU IiaBienus ypana (1130°C).

CrenuajbLHO npeaHasHa4YCHHbI€ WJ/IU NMOATOTOBJCHHBLIC CHCTEMBI 11 KOHBEPCHH
UF6 B UOZ

I[MTOACHUTEJIBHOE 3AMEYAHUE

Koneepcus UFs B UQO, MOXET OCYIIECTBIATHCS TIOCPEACTBOM OIHOTO W3 TPeEX
npoueccoB. B mepBom mpouecce UFg BoccTanaBiuBaercss u rugponusyercs B UO, ¢
WCIIONB30BaHMEM BoJopoja M mapa. Bo Bropom mnpouecce UFg runponusyercs
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pacTBOpeHHEM B BOJIE, JUIS OCAKICHUS JMypaHara aMMOHHS J00aBIseTCS aMMHaK, a
nuypanat BocctaHaBiauBaercs B UO, Bogopomom nipu temriepatype 820°C. Ilpu Tpethem
mporecce raszoo0pazueie  UFs, CO, m NH; cmemmBarmoTcs B Boze, Ocaxigas
ypaHWIKapOOHAT aMMOHHSA. YPaHWIKapOOHAT aMMOHHUS CMEIIMBACTCSI C TapoM U
BogopoaoM mipu Temrepatype 500-600°C mis mpomusBoacta UO..

Konsepcus UFs B UO, 4WacTo OCyIIECTBISETCS Ha TEPBOH CTYIEHH YCTAHOBKH IIO
M3TOTOBJICHUIO TOILIUBA.

CraenuajbHO npeaHasHa4YCHHbI€ WJ/IU NMOATOTOBJCHHBLIC CHCTEMBbI 11 KOHBEPCHUH
UF6 B UF4

I[MTOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UF4 B UF, ocymiecTBisieTcst mocpeicTBOM BOCCTAHOBIICHUS BOJOPOIOM.





