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NHpopmMaunOoHHbIN LIUPKYNAp INFCIRC/483/Add.1

28 oxtsa6pst 2021 rona

O0mee pacnpocTpaneHue
Pycckuit
SI3bIK OpUrKMHaa: aHTITMHCKHA

[1oNONHUTENBHbLIN NPOTOKOJT
kK Cornawwenuto mexay Pecnyonukon 3nmbabee
n MexgyHapoaHbIM areHTCTBOM MO aTOMHOWN
9HEPrnn 0 NPUMEHEHUN rapaHTnN
B CBS3U C [JOroBOpOM O HepacrnpoCTpaHeEHU
S0EPHOro OpPYXuUs

1.  Tekcr JononHurensHoro nporokoina k Cornamenuto Mexay Pecry6nukoit 3umbadse u
Me:x1yHapOAHBIM areHTCTBOM IO aTOMHOM HEPIUM O MPUMEHEHUU TapaHTHIl B CBSA3M C
JIoroBOpOM O HEpacIpOCTPAHEHUH SIEPHOTO OPYKHs' BOCHPOU3BOAMTCA B HACTOSIIEM
JOKyMeHTe Jisi UuHpopMmauuu Bcex wieHOB. CoBeT  yHpaBISIOMUX  YTBEPAMI
JononautensHbi mpoTokon 9 utons 2021 roga. On 611 noganucan 21 centsopst 2021 rona
B Bene, ABctpusi.

2. B cootBercTBUM CO cTarbel 17 J{ONMOJHUTENBHOrO IMPOTOKOJA OH BCTYIHJI B CHILY
21 cents6ps 2021 roga mocne ero NoANucaHus NpeAcTaBUTENIMU 3uMOabBe U ATEHTCTBA.

! TlpuBoputcs B nokymente INFCIRC/483.



INFCIRC/483/Add.1
[Ipunoxxenue

JIOIIOJTHUTEJIBHBIN ITPOTOKOJI
K COTJIALLIEHUIO MEXY PECITYBJIMKON 3UMBAEBE
1 MEXYHAPOJIHBIMATEHTCTBOM I10 ATOMHOW SHEPT'MU O [TIPUMEHEHUN
T'APAHTHUM B CBA3H1 C JOT'OBOPOM O HEPACITPOCTPAHEHHU SIJEPHOI'O
OPYXUA

[TPUHUMAS BO BHUMAHUE, uto PecnyOmuka 3um6abBe (B manmbpHeimem
uMeHyemas «3um0abBe») u MexyHapOoHOE areHTCTBO 110 AaTOMHOM SHEpPruu (B HaibHENIIEM
UMEHYyeMOe «ATEHTCTBOY) SIBIISIIOTCS y4acTHUKaMH CorjameHusi O MPUMEHEHUH TapaHTHil B
cBs3U ¢ JIoroBOpoM O HEpacHpOCTPaHEHUH SIIEPHOTO OPYXHs (B JaIbHEHIIEM UMEHYEMOTO
«CornaiieHue o rapaHTHSIX»), KOTOpPOE BCTYIMIIO B cuily 26 utoHs 1995 rona;

YUUTBIBAS sxenanue MeEXIyHApOAHOTO COOOIIECTBA emie Ooiee YKPENUTh PEXUM
S7IEPHOTO HEPACTIPOCTPAHEHMS ITyTEM MOBBILICHUS AEHCTBEHHOCTH U 3(PPEKTUBHOCTU CUCTEMBbI
rapaHTHii AT€HTCTBA;

HATIIOMUMWHAS, uro AreHTCTBO NpH OCYUIECTBICHUH TapaHTHHA JOJDKHO YYHUTBHIBATH
HEOOXOUMOCTh: M30eraTb CO3[JaHHs MPENSATCTBUI SKOHOMHUYECKOMY W TEXHOJIOTHYECKOMY
pasBuTHIO 3MMOa0OBEe WM MEXKIYHApOJHOMY COTPYAHHYECTBY B OOJIACTH MHUPHOHM SIIEPHOM
NESITeTbHOCTH; COONMIONaTh JIGHCTBYIOIIME TMIONIOKEHHS B OONACTH OXpaHbl 3I0pPOBbA,
0e30macHOCTH, (PU3MYCCKOH 3aIIUTHI, a TAKXKE IPYTHE ACHCTBYIONIHE TPEOOBaHHS OC30MTaCHOCTH
U TIpaBa OTAENbHBIX JIUI; ¥ IPUHUMATH BCE MEPHI 10 3aIIUTe KOMMEPYECKHUX, TEXHOIOTHUECKIX
U TIPOMBIIUICHHBIX CEKPETOB, a TAaKXKe JPyrod KOHOHUICHIUATbHOW WH(OpMAIUH, KOTOpas
CTaHOBHTCS €My U3BECTHOM;

[TPUHUMAS BO BHUMAHUME, 4yrto wyacTtora TpOBEACHHS U HWHTEHCHUBHOCTH
MEpOTIPUSITUH, YKa3aHHBIX B HacTosieM [IpoTokose, OyxyT moaIep:KuBaThCss HA MUHUMATHLHOM
YPOBHE, COOTBETCTBYIOIIEM IIEIHM TOBBIIICHUS JCHCTBEHHOCTH M 3(PPEKTUBHOCTH TapaHTUN
AreHTCTBa;

HACTOSAIINM 3umbabBe 1 ATEHTCTBO COTIIACHIIUCEH O HIKECTICTYFOILIEM:



CBA3b MEXAY HACTOAIIUM ITPOTOKOJIOM U

COI'VTAHIEHHUEM O TAPAHTUAX

Cratbs 1

[onoxenus CornameHust 0 rapaHTHUsAX IPUMEHSIOTCS K HacTosmeMy [IpoTokony B Toi Mepe, B Kakoi
OHM COOTBETCTBYIOT IOJIOKEHUSIM HacTtosimero Ilporokona u coBMecTMMBI ¢ HMMH. B ciydae
MIPOTUBOPEUNsT MEXAY IMoJoKeHUusAIMU CornalieHuss O TapaHTHSIX U TOJIOKEHUSMH HaCTOALIETO
[IpoTokona npuMeHsIOTCs NoN0KeHUs HacTosero IIpoTokona.

IMPEAOCTABJIEHUE UTHOOPMAILINN

Cratpg 2

a. 3umObabBe rpenocTaBisieT ATSHTCTBY 3asBJICHUE, COACpKaIIEe:

)

iii)

vi)

ob1ee onrcanue U HHHOPMAIINIO, YKA3bIBAIOLIYIO MECTO MPOBEICHHUS OTHOCSIINXCS K
ANEpHOMY  TOIUIMBHOMY  IIMKJIY  HAy4YHO-HCCIIEAOBATEIbCKMX M ONBITHO-
KOHCTPYKTOPCKHX paboT, HE CBSI3aHHBIX C SIIEPHBIM MaTE€pHUaioM, OCYIIECTBIAEMbIX
rae-mmbo, KOTopble (UHAHCUPYIOTCS, MONYYWIM KOHKPETHOE pa3pelleHHe WU
KOHTPOJIUPYIOTCS WIIM OCYLIECTBIISIOTCS OT UMeHH 3uM0Oa0Be;

OTIPEICTICHHYI0 ATEHTCTBOM Ha OCHOBE 0KHJIAEMOTO TIOBBIIICHUS ICHCTBEHHOCTH WITH
3¢ ()EeKTUBHOCTH M COIVIaCOBaHHYI ¢ 3uM0aOBe HH(QOpPMaLKIO O Kacarolehcs
rapaHTUil IKCILTYaTAIIMOHHOW NIESTEIHbHOCTH HA YCTAHOBKAX M B MECTAaX HAXOXICHHUSI
BHE YCTAHOBOK, IJI¢ OOBIYHO UCTIONB3YETCS SICPHBIA MaTCPUAT;

o0Iiee oOIMHMCaHHE KaKJOro 3JaHUsd Ha KaXJIOW IUIOMIAJKE, BKJIIOYas €ro
UCIIOJI30BaHMUE, U, €CIU 3TOr0 HEAOCTATOUHO — OMUCAHUE €0 COACPKUMOTO. DTO
OTIMICaHME BKITIOYACT KApTy TaKOH TUIOIIAIKHY;

omMcaHue MaciTaba omepauuii JUId KaXJIOoro MecTa HaxOXACHHS, HMEIOIIEero
OTHOIIIEHUE K JIEATeIbHOCTH, YKa3aHHOU B npuiioxkeHuu | k HacTosiemy IIpoTokony;

UHQOPMAIHIO, YKA3BIBAIOIIYI0 MECTO HAXOMKJICHHS, SKCIUTyaTAIIHOHHOE COCTOSIHUE U
OILICHOYHBIC TOJIOBbIC MPOM3BOJCTBEHHBIC MOIIHOCTH YPAaHOBBIX pYJAHUKOB W
00OraTUTENBHBIX yCTAaHOBOK M TOPHEBBIX OOOTaTUTENBbHBIX YCTAaHOBOK U
CYLIECTBYIOUINH TOA0BOH 00bEM MPOM3BOJICTBA TAKUX PYAHHUKOB U 00OTaTUTEIBHBIX
YCTaHOBOK uisi 3uMOa0Be B 1esoM. 3UM0a0Be MPEeOCTABISET 0 3apocy ATCHTCTBA
JIAHHBIC O CYIIIECTBYIOIIEM TOJI0BOM 00bheMe TPOU3BOCTBA OTACIHHOTO PYTHUKA HITH
oborarurensHOM ycTaHOBKH. [IpemocTaBnenue 3Toi nHbOpMAauy He TPeOyeT BeACHUS
o poOHOTO yueTa SepHOr0 MaTepraa;

I/IH(I)OpMaLII/IIO OTHOCHUTCJIBHO UCXOJHOTO MaTepuraljia, KOTOpLIfI €IIC HC JOCTUT COCTaBa
U YHUCTOTBI, KOTOPLIC ACJIAKOT €ro MHNpUIroOAHBIM I H3TOTOBJICHUA TOIJIMBA WA
HN30TOITHOT'O O6OF3HICHI/IH, BKJIIOYAIOOIYIO:

a) KOJIMYECTBa, XMMHYECKHM COCTaB, HCIOJb30BaHWE WM MpearnojaracMoe
WCTOJIb30BAHWE TAKOTO0 MaTepualia, HE3aBUCMMO OT €ro SIICPHOrO WIIHN
Hes,ZIEPHOT0 UCIIONTB30BaHMS, TS KaXKIOTO MeCcTa HaXxoxKeHus B 3uMOabBe, B
KOTOPOM TakOM MaTepual IMPUCYTCTBYET B KOJUYECTBAX, MPEBBIIAOLINX
JICCSITh METPUYECKUX TOHH YpaHa /WU JBAANATh METPHUCCKUX TOHH TOPUS,
a JUIs IPYrHX MECT HaXOXKJICHHsI C KOJIMYeCTBaMHU 00Jiee OJTHOM METPHUUYCCKOM
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TOHHBI — 0O0IIlee KOJUYECTBO I 3MMOaOBe B 1€JIOM, €CIU 3TO 0O0Iee
KOJIUYECTBO MPEBBINIACT ACCATh METPUYECKUX TOHH YypaHa WM JBAJIATh
METpUYEeCKUX TOHH Topus. lIpenocraBieHue 3Toit MHPOpPMANUU HE TPeOyeT
BEJICHHS MOJIPOOHOTO yueTa ICPHOr0 MaTepuaa;

b) KOJIMYECTBA, XUMUYECKUNA COCTaB U IYHKT Ha3HAYEHUS KAXKJOU HKCIOPTHOMN
MOCTaBKY M3 3uM0Oa0Be TaKOTO MaTepraja sl KOHKPETHBIX HESICPHBIX IIeIei
B KOJIMYECTBAX, MMPEBBIIIAIOIINX:

1) JeCATh METPHUUYECKMX TOHH YypaHa, HWIH A TOCIEA0BATECIbHBIX
9KCTIOPTHBIX TIOCTABOK ypaHa u3 3uM0abBe B OJHO U TO IKE
rOCYJapCTBO, KaXaasi U3 KOTOPhIX MEHEe JAECATH METPHUSCKHX TOHH,
HO CyMMa KOTOprX HpeBBIHIaeT ACCATH MeTpI/IIIeCKI/IX TOHH B TCUCHUC
roua;

2) IBAIIATh METPUUCCKUX TOHH TOPHS, WIH IS TOCIEIOBATCIBHBIX
AKCIIOPTHBIX TIOCTaBOK TOpHst W3 3uM0aOBe B OAHO H TO IKe
rocyJapcTBO, Kaxaas M3 KOTOPBIX MEHee ABAAIATH METPUUYECKUX
TOHH, HO CyMMa KOTOPBIX MPEBBIIIACT IBAANATH METPHUECKUX TOHH B
TeUeHUe roja;

C) KOJIMYCCTBA, XAMHYECKUAN COCTaB, MECTO HAXOXOCHUA B HACTOALIEC BPEMA U
HCIIOJIB30BAHUE WM IIPEATIOIaracMo€ HMCIIOJb30BAHUC KaXkiou PIM]'IOpTHOfI
ITOCTaBKU B 3UMOabBe TaKOro MaTtepuaia JjisI KOHKPETHBIX HCAACPHBIX eJen
B KOJIMYCCTBAX, NPCBLIIAIONIUX!

1) JecSITh METPUYECKUX TOHH YpaHa, WIM A IOCIEA0BaTENbHBIX
MMITOPTHBIX TIOCTAaBOK ypaHa B 3uM0alBe, KakJas U3 KOTOPhIX MEHEee
JECATH METPUYECKUX TOHH, HO CyMMa KOTODPBIX IPEBBIIACT IECATh
METPUUYECKUX TOHH B TCUCHHUE T0/a;

2) JIBaALATh METPUYECKUX TOHH TOPHUSA, WIM I IOCJIENOBATENbHBIX
HMMITOPTHBIX TIOCTABOK TOpHUsS B 3MMOabOBe, Kaxkas U3 KOTOPBIX MCHEE
JIBaALlaTU METPUYECKUX TOHH, HO CyMMa KOTOPBIX MPEBBIIIAET
JIBaIlIaTh METPUYECKUX TOHH B TE€UEHHUE IO/a;

MpH TOM NOHWMAaHWW, YTO TMpEACTaBIeHHE WHGOpPMAIMK O TaKOM Marepuae,
MpeaHa3HAYeHHOM IS HESIIEPHOTO HCIIONb30BaHUs, MOCIE TOTO KaK OH JOCTHTHET
OKOHYATENFHOU (hOPMBI CBOETO HESJIEPHOTO HCIIOIL30BaHUs, HE TpeOyeTcs;

vii) a) MHQOPMAIMI0O OTHOCUTEIBHO KOJIMYECTB, BHIOB HCIIOJIB30BAaHUS H MECT
HAXOXKACHUs SICPHOIO Marepuana, OCBOOOXKIEHHOTO OT TapaHTHH B
COOTBETCTBHH O cTaThel 36 CornameHus o TapaHThsX;

b) HH(OPMAITIO OTHOCHTEIFHO KOJWYECTB (KOTOpas MOXKET HMETh (Gopmy
OIICHOK) M BHJIOB WCIIOJIb30BaHUS B KXKJIOM MeCTe HAXOXICHHS SIACPHOTO
Matepuana, 0CBOOOKICHHOIO OT rapaHTUH B COOTBETCTBHHU cO cTaThel 35 (b)
CornamieHus o TapaHTHAX, HO €lIe He HaXOISIIErocs B OKOHYaTeNnbHOU popme
JUTSL HeSIJISPHOTO UCIOJIb30BAHMUS, B KOJUYECTBAX, MMPECBBIIIAOIINX YKa3aHHBIC
B cTatbe 36 CornameHus o rapaHTusX.

IIpenocraBnenne 3Tol HHOOPMAITIH HE TPEOYeT BEACHHUS OIPOOHOTO yUeTa SAEPHOTO MaTepraa;



viii)

HHOOPMAITIIO OTHOCHTEIFHO MECTa HaXOXACHHWS WIH JanbHeimel oO0paboTku
OTXOJIOB CPEIHETO MM BBICOKOTO YPOBHS AKTUBHOCTH, COJEPMKAIIMX TLTYTOHHH,
BBICOKOOOOTAIIICHHBIA ypaH Wi ypaH-233, B OTHOLICHHH KOTOPBIX MPUMCHEHUE
rapaHTH# OBLIO PEKPAIICHO B COOTBETCTBHH O cTarbeld 11 CornamnieHus o rapaHTHsIX.
Jinst menu 1aHHOTO MyHKTa «AajbHeHInas oOpaboTka» He BKIIOYAET MEPEyNaKkoOBKY
OTXOZIOB WJIM HX JaJbHeWIee KOHIUIIMOHUPOBAaHWE, HE MpeayCcMaTpHBaromiee
paszeneHust SIEMEHTOB, JTs XPAHEHHS WIIN 3aXOPOHCHHUSI.

CJICOAYHOIYIO I/IH(i)OpMaLII/IIO OTHOCHUTCJIBHO COTI'JIaCOBAHHOTO 060py,ZLOBaHI/IH nu
HEAACPHOTO MaTepuraia, NCPCUUCIICHHLIX B MIPUJIOKCHUHU 1I:

a) MO0 KaXIOW JKCIOPTHOM mocTaBke M3 3uMOabBe Takoro oOOpYyAOBaHHS U
Marepuana: HMASHTHU(UKANWs, KOJMYECTBO, MECTO  MPEAINOoJIaraeMoro
UCIIOJIb30BAHUS B TOCYJapCTBE-NOTydaTeNle U 1aTa WIK B COOTBETCTBYIOLINX
Cllyyasix OXHJaeMas 1aTa SKCIOPTHOW TOCTaBKH;

b) M0 KOHKPETHOMY 3ampocy ATEHTCTBa, IOATBEpXKIcHHEe 3uMOaOBe Kak
UMIIOPTUPYIOIIUM TOCYJapcTBOM HMH(GOPMAalUHd OTHOCHTENBHO SKCIOPTa
Takoro oOopynoBaHusi W Marepuana B 3umOaOBe, NpeAOCTaBICHHOU
ATEHTCTBY JIpyTUM TOCYIapCTBOM;

o0Iye IUIaHbl HA TIPEICTOSAMINI NECATWICTHHI NMEepHoA, MMEIONIHe OTHOLICHHE K
Pa3BUTHIO SICPHOTO TOIUIMBHOTO NHWKJIA (BKIIOYAs IUIAHUPYEMbIE OTHOCSIINECS K
SICPHOMY  TOIUIMBHOMY LUKy  HAyYHO-HCCIEIOBAaTEIbCKUE U OMNBITHO-
KOHCTPYKTOpPCKHE  paboTbl), KOTAa OHU  YTBEPXKIEHBl  COOTBETCTBYIOLIMMHU
KOMIIETEHTHBIMU OpraHaMu B 3umM0a0Be;

3uMOabBe mpuiaraeT BCE pa3yMHBIC YCHIUS, C TEM 4YTOOBI MPEJAOCTaBUTh ATCHTCTBY
CIIETYIONTYI0 WH(OPMAIIHIO:

)

obriee onvcanue U HHGHOPMAIINIO, YKA3hIBAIONIYIO0 MECTO MPOBEIECHHUS OTHOCSIINXCS K
SICPHOMY  TOIUIMBHOMY  IMKIY  HAYYHO-HCCIICAOBATEIBCKHX UM OIMBITHO-
KOHCTPYKTOPCKHUX pa0oT, HE CBA3aHHBIX C SIICPHBIM MaTEPHAaIOM, KOTOPhIE KOHKPETHO
OTHOCSTCS K 00OTaIleHUI0, epepaboTKe SISPHOTO TOILTUBA WX K 00pabOTKE OTXO/I0B
Cp€aHETO NI BBICOKOI'O YPOBHA AKTHUBHOCTH, coacpiKalumx HHyTOHHﬁ,
BBICOKOOOOTAIEHHBIA ypaH WU ypaH-233, oCyImeCTBIsAEMbIX TIe-11u00 B 3umMoOadBe,
HO KOTOpbIe HE (PMHAHCHPYIOTCS, HE TIOJYYMIIA KOHKPETHOTO pa3pelieHus] WIH He
KOHTPONUPYIOTCS 3MMOa0Be WITH HE OCYIIECTBISIFOTCSA OT UMEeHH 3umbaoBe. J[ist nenu
JTAHHOTO IyHKTa «00pa00TKa» OTXOJIOB CPEIHETO WIIM BHICOKOTO YPOBHS aKTHBHOCTH
HE BKJIOYAeT TMEPEyNaKOBKY OTXOJOB WJIM WX KOHJUIIMOHUPOBAHHE, HE
npeaycMaTprBaloliee pa3aeleHUs JIEMEHTOB, IS XpaHESHUSI WIIH 3aX0pOHCHMUS,;

oOmiee omucaHue JACATCIIGHOCTH ¥ CBEACHHS O JIMIE WIM OpraHWu3aIlnH,
OCYIIECTBIIIONINX TaKyl0 JEATeTLHOCTh B OIPEICICHHBIX ATCHTCTBOM MeECTaX
HaXOXJIEHUS 3a TpeaeliaMy IUIOMAAKH, KOTOPbIe, TI0 MHEHHIO ATEHTCTBa, MOTIIH OBl
(hYHKITMOHAIEHO OBITh CBSI3aHBI C JISATEIILHOCTHIO Ha 3ToM momanke. [IpenocraBneHue
Takol WHQOpPMAIMU SBISCTCS MPEAMETOM KOHKPETHOTrO 3ampoca AreHtcrBa. OHa
MIPEIOCTABISETCS B KOHCYJIBTAIUU C ATEHTCTBOM U CBOEBPEMEHHO.

ITo 3ampocy ArentcTBa 3uM0OaOBe JacT YTOYHEHUS WM Pa3bICHEHHS JIOO0W MHGpOpMAIINH,
MPEeIOCTAaBIIEHHON B COOTBETCTBUHM C HACTOSIIIIEH cTaThel, B TOM CTENEHU, B KOTOPOH OHA UMEET
OTHOIIIEHHUE K IIeTTU TapaHTHH.



Cratpa 3

3umbabBe mpemocTaBisieT ATeHTCTBY B TedeHne 180 mHel mocie BCTyIIIEHHS B CHITY
Hactosiero [Iporokona nHpopMaIuio, 0 KOTOpoi roBoputcs B ctarbe 2.a (i), (iii), (iv), (V),
(vi) (a), (vii) u (x) u B ctaThe 2.b (i).

3umObabBe mpeaocTaBisieT ATEHTCTBY 0 15 Mast KakI0ro rojia 00HOBICHHYIO HH(POPMAIIHIO, O
KOTOpPOl TOBOPUTCSI B IIYHKTE a. BBIIE, 3a MEPUOJ, OXBATHIBAIOIIWNA MPEAIIeCTBYOITUN
KaJleHmapHeId rox. Ecom panee mpemocTaBieHHas WHPOpPMAIUS OcTajdach 0€3 M3MEHCHHUH,
3umbabBe yBegoMIsieT 00 3TOM.

3uM0a0Be MpenocTaBiIsAeT ATSHTCTBY A0 15 Mas Kakaoro roga HHPOPMAaLHUIO, ONpeACICHHYIO
B ctaThe 2.a.(vi) (b) u (c), 32 HeproA, OXBATHIBAIOLIHI MPEALICCTBY O KaleHIaPHBIA TO/I.

3uMO0abBe ©XKEKBapTAJIbHO NPEIOCTaBISIET ATEHTCTBY HWH(GOpPMAIHIO, OINPEACICHHYIO B
crathe 2.a.(ix) (a). OTa uHGOPMANHS TPEIOCTABISICTCS B TEUCHHUE IIECTUISCATH THEH Iocie
OKOHYAHUSI K&XKIOTO KBapTaJa.

3um0babBe mpenocraBisieT AreHTCTBY HH(OpPMAIWIO, OmNpeielieHHylo B craThe 2.a.(viii), 3a
180 mue#t mo ocymiecTBiICHHUS JanbHeiined o0paboTku, ¥ 10 15 Mas kaxmgoro roja
uHQOpManuio 00 W3MEHEHHMSX MECT HaxOXICHHS 3a [EpHOJ, OXBaTHIBAIOIIUH

MPEAIIECTBYIOIIMI KajleHIapHbIi TO/I.

3umM06a0Be M1 ATEHTCTBO JOTOBAPHUBAIOTCS O BPEMEHH M YaCTOTE MPE0CTaBICHUS HHPOPMAIIHH,
orpeieNIeHHoH B ctaThe 2.a.(ii).

3uMObabBe mpenocTaBisieT ATEHTCTBY HH(OpMAIHWIO, OINpeneneHHylo B crathe 2.a.(ix) (b),
B TEUCHHUE IECTUACCATH JHEH IOCIe MOCTYMIICHHUS 3apoca OT ATEHTCTBA.

JOMOJIHUTEJBHBIN TOCTYII

Cratpga 4

HI/I)KGCJ'IC,I[YIOH_IGG MNPpUMCHSCTCA B CBA3M C OCYHICCTBJICHHUCM JOMNOJHUTCIIBHOTO MOOCTyIIa B
COOTBETCTBHUHM CO CTaThEl 5 HACTOSIIETO HpOTOKOJ’IaI

a.

ATEHTCTBO HE CTABHT IISJI1 MEXaHUCTHUYECKHU WU CHCTEMATHUECKU IIPOBEPATH HHPOPMAIIHIO,
0 KOTOPOU TOBOPHUTCS B CTaThe 2, OJHAKO ATEHTCTBO UMEET JOCTY K:

1) M000My MECTY HaXOXKICHHS, O KOTOPOM TOBOPHUTCS B cTaThe S.a. (i) mmm (il), Ha
BEIOOPOYHOH OCHOBE C TIIENbI0 OOECHEeUeHHS YBEPCHHOCTH B OTCYTCTBUH
HE3asBJICHHBIX SJICPHOTO MaTepHaia U esITeIbHOCTH;

ii) JM000MY MECTY HaX0XKICHHsS, O KOTOPOM T'OBOPHUTCS B CTaTbe 5.b. Wi C., B LENAX
peLIeHNsT BONPOCA, CBS3aHHOTO C MNPAaBWIIBHOCTBIO W IIOJHOTOW HH(OpManuu,
MPEIOCTaBICHHON B COOTBETCTBHM CO CTaThedl 2 WM B IENAX YCTpaHEHUS
HECOOTBETCTBUS, CBI3aHHOTO C 3TON WH(OPMAIIHECH;

iii) mMo00My MeCTy HaXOXKICHHsA, O KOTOPOM TOBOPHTICS B cTarhe 5.a. (iii) B TOM
CTETCHH, B KOTOPOM 3TO HEOOXOAMMO ATEHTCTBY JUIS MOATBEPIKACHUS s IIeTeh
rapaHTHii 3asBlIcHusI 3MM0a0Be O CTaTyCe YCTAHOBKHU MJIM MECTAa HaXOXKICHHS BHE
YCTaHOBOK, TJIe paHee OOBIYHO MCIIONB30BAJICS SACPHBIN MaTepHall, KaKk CHSTBIX C
JKCIUTyaTalluu;



1) 3a UCKITIOUCHUEM CIydaeB, YKa3aHHBIX B MYHKTE (ii) HIDKE, ATEHTCTBO HalpaBIIsIeT
3um0OalOBe mpenBapuTeIbHOE YBEOMIICHHE O JOCTYIIE 10 KpaiiHei Mepe 3a 24 Jaca,

ii) B OTHOIIICHUU JOCTYIIA K JIIOOOMY MECTY Ha IIOIIAJIKE, KOTOPBIN 3alpamiuBacTcs B
COYETAHUU C TIOCEIICHUSMU Il TPOBEPKH MH(OPMAIUU O KOHCTPYKIIUH WU C
MHCHEKIMAMHA IS CHEIUAILHBIX I[eJei MM OOBLIYHBIMM HHCIIEKIIMSIMH Ha JTOMH
IJIOMAKE, CPOK TIPEIBAPUTEITHHOTO YBEIOMIICHHSI, €CITH ATEHTCTBO 00paImaeTcs ¢
3ampocoM 00 OTOM, COCTaBISIET, 1O KpaWHeW Mepe, IBa daca, OIHAKO B
WCKITIOYUTEIBHBIX 00CTOSITEIhCTBAX, MOXKET COCTABUTh MEHEE JIBYX YaCOB;

MIpeIBapUTEIbHOE YBEIOMJICHHE HAIIPaB/IAE€TCAd B NMUCHBMEHHOM BHAE U B HEM KOHKPETHO
YKa3bIBAIOTCS MMPUYMHBI TOCTYIA M IeSTeIbHOCTh, KOTOpas JOJKHA OBITH OCYILECTBICHA BO
BpEMsI TaKOTO JOCTYIIA;

B Cllyyae BOMPOCA MM HECOOTBETCTBUS ATCHTCTBO NPEIOCTaBIsIeT 3MMOa0BE BO3MOXKHOCTH
JaTh Pa3bsCHCHHWE M CIIOCOOCTBOBATH PEIICHHIO 3TOTO BONPOCa WIIM YCTPAHEHHIO STOTO
HECOOTBETCTBHUS. Takasi BO3MOXHOCTh OYJET MPEJOCTAaBIATHCS A0 HAMPABJICHUS 3ampoca o
JOCTYIE, €CIM TOJMbKO ATEHTCTBO HE COYTET, YTO 3aJiepKKa B IPEIOCTABICHHH JIOCTYIIA,
BO3MOXHO, HAHECET yIIepO 11, ¢ KOTOPOH 3ampalniuBaeTcsi STOT JOCTyI. B mobom ciydae
ATEHTCTBO HE JICJIaeT KAaKUX-THOO BBIBOJOB B OTHOIICHUU BOIMPOCA WIIM HECOOTBETCTBUS 0
TeX Top, moka 3uMOabBe He OyAeT MpeaoCTaBICHA TaKas BO3MOXXHOCTB;

ecnu ¢ 3uM0Oa0dBe HEe JOCTHTHYTO MHOHM TOTOBOPEHHOCTH, JHOCTYIl OCYIIECTBISIETCS TOJNBKO B
Te4eHHEe OOBIYHOTO padoyero JHS;

3uMOalbBe MMeEEeT MpaBO Ha COMPOBOXIEHHE HHCIEKTOPOB ATEHTCTBAa BO BpeMs JOCTyIa
npeAcTtaBuTesiMi  3uMO0abBe MpH  YCIOBHHM, YTO STO HE 3aAepKUBaeT BBIOJHEHUE
WHCIIEKTOpaMH CBOMX (YHKUHWH WM UHBIM 00pa30M HE MPEMITCTBYET ITOMY.

Cratbs 5

3uM6abBe MpenocTaBasieT ATEHTCTBY JOCTYI K:

a.

1) mo0oMy MeCTy Ha IIIOIIAIKE;

i) T000MYy MECTy HaXOXKACHUs, OIpelesieHHOMY 3MM0a0Be B COOTBETCTBHH CO
craTheit 2.a.(v)—(viii);

iii) 000N CHATOM ¢ AKCIUTyaTallMd YCTaHOBKE WM CHSATOMY C JKCIUTyaTalldd MECTy
HaXOJK/ICHUsI BHE YCTaHOBOK, I'ie paHee 0OBIYHO HCIIOIb30BAJICA SACPHBII MaTepHa;

J000MY MECTy HaXOXKICHHUS, ONpeeicHHOMY 3uM0Oa0OBe B COOTBETCTBHM CO CTaThel 2.a.(1),
craTtheilt 2.a.(iv), crateeit 2.a.(ix)(b) win cratheii 2.b., TOMHEMO TeX, O KOTOPBIX TOBOPHUTCS B
MyHKTE a.(1) BBIIIE, TIPX YCIIOBHH, YTO, eciTi 3uM0Oa0Be HE IMEET BO3MOYKHOCTH MTPEIOCTaBUTh
TakoW JocTyn, 3umO0aOBe mpuiaraeT BCE pa3yMHBIC YCWIHSA Ui HE3aMeJTUTEIBHOTO
YIOBJICTBOPEHUS TPeOOBaHU ATEHTCTBA C TIOMOIIBIO UHBIX CPEJICTB;

Tr000MY MECTY HaXOXICHHS, ONPEAETICHHOMY ATEHTCTBOM, IOMHUMO T€X MECT HaXOKACHUS, O
KOTOPBIX TOBOPHUTCS B MYHKTax a. U b. BBIIIE, B LENIX 0TOOpa Mpol OKpysKaroleil cpensl B
KOHKPETHOM MECTE HaXOXKJCHHUsS MPH yCIOBUH, 4TO, eciu 3MMOa0Be HE UMEET BOZMOKHOCTH
MPEeJOCTaBUTh TakoH noctyn, 3uMOabBe MpujlaraeT BCcEe pa3yMHbIE YCHUIHS I
HE3aMEeUINTEIIbHOTO YAOBJIETBOPEHUSI TPeOOBaHMH ATEHTCTBa B MNPHICKAIIUX MecTax
HaXOKACHUSI WIH C TTIOMOILBIO HHBIX CPENICTB.



Cratpda 6

HpI/I OCYHICCTBJICHUU CTATbU 5 ATEHTCTBO MOJKET BBHIIIOJIHSITH CJICOYIOIIHNEC BUABI ACATCIbHOCTU:

a.

B OTHOILIECHUH JOCTYNa B COOTBETCTBUH CO CTaThel 5.a.(1) miu (iii): BU3yajabHOEe HAaONIOJCHHUE,
0TOOp MPoO OKpY>KaroIEei cpeabl; HCIIOIB30BaHNE YCTPOUCTB Il OOHAPYKECHUS K H3MEPEHHSI
pazuanuu; onedaThIBaHHE U MPHUMEHEHUE PYTUX WACHTH(QUIUPYIOMUX M YKa3bIBAIONINX HA
BMEIIATEIILCTBO YCTPONCTB, ONPE/ICIICHHBIX B JlOTIOTHUTEIBHBIX TTOJIOKEHUSX; 1 IPUMEHEHUE
JIPYTHX OOBEKTUBHBIX MEp, TEXHHYECKasl OCYIIECTBUMOCTh KOTOPBIX ObLiIa MOATBEPXKICHA U
UCIIOb30BaHNE KOTOPBIX OBbUIO coriacoBaHo COBETOM YHpaBISIOMUX (B JabHEHIIEM
uMeHyeMbIM «COBEeT») U Tociie KOHCYIbTAlMi MeKAYy ATeHTCTBOM B 3UM0Oa0Be;

B OTHOIICHUH JIOCTYIIa B COOTBETCTBUU CO cTaThel 5.a.(i1): Bu3yanbHOe HAOIIOACHHUE; TOJCYET
VUETHBIX €IWHHII SJEpHOTO MarepHana; Hepaszpyllalolne W3MepeHHs W oTOop mpoo;
HCIIOb30BAHNE YCTPOUCTB I OOHApYKeHUS W M3MEPEHMS paIyallii; M3YYeHHE YUCTHBIX
JOKyMEHTOB, KAaCalOUIUXCs KOJMYECTBA, MPOUCXOXKICHUS M Pa3MEIICHUS MaTepuaia; oToop
npo0 OKpYyXaromed Ccpeabl; M IMPUMEHEHHEe JAPYTMX OOBEKTHBHBIX Mep, TEXHHYECKas
OCYILIECTBUMOCTh KOTOpBIX Oblla TOATBEp)KACHA U UCIOJIB30BAHHE KOTOPHIX OBLIO
cornacoBaHo CoBeTOM M Iocjie KOHCYJIbTalui MeX Iy ATeHTCTBOM U 3umMbadBe;

B OTHOIIICHUH JOCTYIIa B COOTBETCTBHH CO CTaThel 5.b.: BU3yalibHOE HaOII0ACHUE; 0TOOD MPOO
OKpYKafoIIel Cpelbl; UCTIOIh30BAHNE YCTPOICTB Il OOHAPYKEHUS W U3MEPEHUS paluallim;
M3yYeHNe KacalolNXCs rapaHTHil IPON3BOJICTBEHHBIX U OTTPY30YHBIX YUETHBIX IOKYMEHTOB;
U MPUMEHEHUE IPYTUX OOBEKTUBHBIX MEp, TEXHHUYECKas OCYIECTBUMOCTh KOTOPBIX ObLIa
NOATBEPXKACHA U HCIOJNB30BAaHHE KOTOPBIX ObUIO coriacoBaHo COBETOM M IOCIEAYIOIIUX
KOHCYJIbTallni MeX1y ATeHTCTBOM U 3uMbalBe;

B OTHOIIICHUH JIOCTYIIa B COOTBETCTBHH CO CTaThel S5.c.: 0TOOp Mpob OKpyIKaroleil cpelsl U B
Cllydyae, €CJIM PEe3yJIbTaThl HE MO3BOJIAIOT PELIMTh BOIPOC WM YCTPAaHUTh HECOOTBETCTBHE B
MECTe HaXOXIEHUS, OIPEIECIIEHHOM ATEHTCTBOM B COOTBETCTBHH CO CTaTbed S.c.,
UCIIOJIb30BAHME B H3TOM MECTE€ HAXOXKICHUS BU3YaJbHOTO HAOMIOACHUS, YCTPOWUCTB LIS
OoOHapyKeHHsI U U3MEPEHUs pajualii U NPUMEHEHHE 110 COTJIACOBaHUIO MEXIy 3umOadBe u
ATEHTCTBOM JIpyTHX 0OBbEKTUBHBIX MEp.

Cratesa 7

ITo mpocrbe 3nmbabBe ATeHTCTBO M 3UMOAOBE JOTOBAPHUBAIOTCS B OTHOIIICHUH PETYIHPYEMOTO
JOCTyna B paMKax Hacrosmiero I[IpoTokona ¢ [enblo MPEeIOTBPANICHUS PACKPBITHS
YYBCTBUTEIBHOW C TOYKH 3PCHHS SACPHOTO PACIPOCTPAHCHUS HWHGOPMAIIUH, BBITIOTHCHUS
TpeOoBaHMii 0€30MaCHOCTH WM (PU3NYECCKOW 3alIUTHl WIA C [EIbI0 00SCICUSHUS 3allUThI
HAXOMSIIEHCS B YaCTHOW COOCTBEHHOCTH WJIM KOMMEPYECKH YyBCTBUTEIbHOW HH(OpMAanuu.
Takue JOTOBOPCHHOCTH HE NPETATCTBYIOT AFeHTCTBy OCYHIECTBIIATE ACATCIbHOCTb, KOTOpasd
SBISIETCS. HEOOXOJMMMOM JuIsi obOecrieueHHs YOCIUTENbHOW YBEPEHHOCTH B OTCYTCTBUH
HE3asBIICHHBIX SJICPHOTO MaTEePHAIa U JICSITETbHOCTH B COOTBETCTBYIOIIEM MECTE HAXOXKICHUS,
BKJIIOUas pellieHHe TF00ro BOMPOca, OTHOCSIIETOCs K MPABUIILHOCTH U IOJIHOTE HH(OpMAIINH,
0 KOTOPOW TOBOPHUTCS B CTaThe 2, WU YCTPAHCHHE HECOOTBETCTBUS, OTHOCSIIETOCS K 3TOM
UHQOPMAIHH.

3uM0abBe MOXKET NMpPH MPEAOCTABICHUU HH(GOpPMALUU, O KOTOPOH TOBOPUTCA B CTaThe 2,
uHQOPMUPOBaTh ATEHTCTBO O MECTAaX Ha IUIOLIAJKE MWJIM B MECTE HAXOXKACHUS, Ha KOTOPBIX
MOJKET IPUMEHSTHCA PETYIUPYEMBIN TOCTYII.

I[O BCTYIIJICHUA B CUITY THOOBIX H€O6X0,[[I/IMLIX I[OHOJ'IHI/ITeJ'H:HLIX noJjokeHuii 3umM0adBe MOKET
HpI/I6CI‘HyTB K pEryjiupOBaHUIO JOCTYIIa B COOTBETCTBUU C MOJIOKCHUAMU ITYHKTA 4. BBIIIC.



Cratbpa 8

Huuro B Hactosmem [IpoTokone He mpenmsaTcTByeT 3uMOaOBe MPEAOCTaBIsATh ATEHTCTBY MOCTYI K
MECTaM HaXOXJICHUS B JOIOJHEHHE K TEM, O KOTOPBHIX TOBOPUTCS B CTAaThiX 5 U 9, WIM NPOCHUTH
ATCHTCTBO O TIPOBEJICHUU JICSATSIBLHOCTH 0 POBEPKE B KOHKPETHOM MECTE HaXOXKICHUS. ATCHTCTBO
HEe3aMeJTUTENILHO MPUJIaraeT BCe pa3yMHbIC YCUIIMS ISl OCYIIECTBICHUS JCHCTBUN B COOTBETCTBUH C
TaKoU MPOCHOOii.

Cratpa 9

3uM06a0Be MPEOCTaBIsCT ATSHTCTBY TOCTYI K MECTaM HAaXO0XICHHS, OTIPEICTICHHBIM ATEHTCTBOM JJIst
otOopa npod OKpyKaroIIel Cpebl Ha OOIMIMPHON TEPPUTOPHUH, MIPH YCIOBHHU, UYTO eciii 3uMOa0dBe HE
UMEET BO3MOXKHOCTHU MPEOCTABUTH TAKOH TOCTYT, TO 3uMOaOBe MPHUIIATaeT BCE Pa3yMHBIC YCHUITHS JUIs
YAOBJICTBOPCHUA Tpe6OBaHI/II>'I AreHTcTBa B AIBTCPHATUBHBIX MECTaX HaXOXICHUA. ATeHTCTBO HE
3ampammBaeT Takod JOCTYyH JO TeX IOp, MOoKa OTOOp Mpod OKpyKaromed cpedapl Ha OOMUPHON
TEPPUTOPUH U TIPOIETypPHBIE MEpPhI sl €ro MpoBeJeHUss He 0J00peHsl COBETOM M HE MPOBEICHBI
KOHCYJIbTAllUU MEXy ATEHTCTBOM U 3uMOa0Be.

Cratbpsa 10

ArenTcTBO HHpOpMHpPYET 3UMOabdBe O:

a. JIESTEILHOCTH, OCYIIECTBICHHOW B paMKax HacTosmero [IpoTokona, BKIrOUas ACATECIbHOCTh B
OTHOIIICHUY JFOOBIX BOPOCOB MM HECOOTBETCTBHI, KOTOPhIE ATEHTCTBO JIOBEJIO /IO CBEACHUS
3umbabBe, B Tmpeaenax MIECTHUACCITH ITHEH IOCIe OCYIIECTBICHUS ATEHTCTBOM 3TOHU
NEATENBHOCTH;

b. pe3ysbTaTax JeSATeIbHOCTH B OTHOIICHHU JIIOOBIX BOMPOCOB WM HECOOTBETCTBHM, KOTOPBIC
ATEHTCTBO JOBEIIO IO CBeNeHUsS 3UMOaOBe, IO BO3MOXKHOCTH CKOpee, HO B JIIOOOM cllydae B
TEUEHHE TPUALATH JHEH MOCIe MONydeHHs ATEHTCTBOM 3THUX PE3YJIbTaTOR;

C. BbIBOJAX, KOTOPBIC OHO CACIAJI0 B PE3YJIbTATE CBOCH JIEATEILHOCTH B COOTBETCTBUH C
HaCTOAIIUM HpOTOKOJIOM. Taxwue BEIBOIBI IpeaOCTABIIAOTCA CKECTOAHO.

HA3BHAYEHUE UHCIIEKTOPOB ATEHTCTBA

Cratpa 11

a. 1) I'enepanpHBIA qUPEKTOp yBemomisieT 3umMOadBe 00 yTBepkmennn CoBeTOM TH000TO
JOJDKHOCTHOTO JIMIIa ATEHTCTBA B KayecTBE WHCIIEKTOpa IO TapaHTHsM. Ecin
3uM0babBe He wu3BemaeT ['eHEepaIbHOTrO AMPEKTOpa O CBOEM OTKJIOHCHHU TaKOTO
JOJDKHOCTHOTO JIMIAa KaK MHCIIEKTOpa i 3uM0a0Be B TCUCHHUE TPEX MECSIICB MOCIE
MOJTyYeHUsS yBeOMIIeHUS 00 yTBepkIeHur COBETOM, MHCIIEKTOP, O KOTOPOM TaKUM
obpazoM yBenomieHa 3uMOabBe, CUNTACTCSl HA3HAYCHHBIM B 3UMOaOBe;

i) ['enepanbHBINA JUPEKTOP, ACUCTBYS B OTBET Ha MPOCck0y 3uMOa0Be UM 110 COOCTBEHHOM
WHHLMATHBE, HE3aMeUINTEeNbHO HHpopMHpYeT 3MMOaOBe 00 OT3bIBE Ha3HAYCHHUS
J000TO TOJDKHOCTHOTO JIUIIA B KaYeCTBE MHCIIEKTOpa sl 3uMOaoBe.

b. YBemomiieHHEe, O KOTOPOM TOBOPHUTCS B ITyHKTE a. BBIIIE, CUUTACTCS MMOTYYSHHBIM 3UMOaOBe
gepe3 ceMb JTHEH IMocie JaThl HamnpaBlIeHWsS ATEHTCTBOM TaKOTO YBeIOMIJICHHs 3MMOa0OBe
3aKa3HOU KOPPECIOHACHLIMEH.



BU3bI

Cratbsa 12

3uM0abBe B TEUEHHE OAHOTO MECSIa IOCie MOMYUYEeHHUs 3ampoca 00 3TOM B ciIydae HEOOXOAMMOCTH
MIPEJOCTaBIsIeT yKa3aHHOMY B TaKOM 3alpoce Ha3HAYeHHOMY WHCIIEKTOPY COOTBETCTBYIOLINE
MHOTOKpaTHBIE BbE3HbIC/BBIC3AHBIC /MM TPAaH3UTHBIC BU3bI, KOTOpHIE OOecledaT HHCIEKTOpY
BO3MOXXKHOCTb Bbe€3/Ia U MPeObIBaHUS HA TEPPUTOPUH 3UMOAOBE B IEIISX BBITOJHEHUS ero/ee QyHKIHH.
JIroOble TpeOyeMble BU3bI JEHCTBUTEIBHBI B TEUCHNE HE MEHEE OJJHOTO T'0/1a U B Cllydae HEOOXOAMMOCTH
BO300HOBJIAIIOTCS HA IIEPHOJ Ha3HAYCHUSI HHCIIEKTOpa B 3umMOabBe.

JOHNOJIHUTEJBHBIE ITOJIOKEHUA

Cratps 13

a. B tex cmydasx, korna 3uM0aOBe Wi ATEHTCTBO YKa3bIBAIOT HA HEOOXOAMMOCTD OTIPEIICITUTh B
JIONOJTHATENBHBIX MOJIOKEHUAX, KAKHM 00pa3oM CIEAyeT MPUMEHSITh MEPbI, H3II0KCHHBIC B
HactosimieM [IpoTokone, 3uM0abBe M ATEHTCTBO COINIACOBBIBAIOT Takue J[OMONHUTEIbHBIC
TIOJIOXKEHUS B TSUCHUE JCBIHOCTA JIHEH MOCIIe BCTYIUICHHS B CHITY HacTosimero [Ipotokoa wiwy,
B TEX CIydYasX, KOTJla yKa3aHHe Ha HEOOXOJUMOCTh TakuX JlOMOJHUTEIHHBIX MOJIOKEHHMA
JlaeTcs mocje BCTYIUICHHS B cuily Hacrosimero IIpoTokona, — B TeYCHHE NEBSIHOCTA JTHEH
MOCJIE IAThl TAKOTO YKA3aHHS.

b. J1o BCTyIUIEHUS B CHITY JTIOOBIX HEOOXOMMBIX JIOTTOTHUTEBHBIX ITOJI0OXKEHUH ATEHTCTBO IMEET
MPaBO MPUMEHATH MEPHI, H3I0XKEHHBIE B HacToseM [IpoTokore.

CUCTEMBI CBsA3U

Crates 14

a. 3um0abBe maeT paspemieHne ATEHTCTBY CBOOOIHO HWCIIONB30BaTh VIS CITY)KCOHBIX Ienei
CHCTEMBI CBSI3M MEXKAYy HHCIEKTOpaMu AreHtctBa B 3umbabBe u  I[eHTpambHBIMU
YUpeKISHUSIMU ATEHTCTBA H/WiTH PernoHansHeIMU OIOPO, BKITIOYAs TIepeauy B HEABTOHOMHOM
WIH aBTOHOMHOM pe&XuUMe HH(OpMAIUHM, TOCTYMAIMEH OT YCTPOHCTB ATEHTCTBA IS
COXPaHEHUS W/WJIY HAOJIIOICHUS WU ISl U3MEPCHHIA, U 00eCIIeUrBaeT 3allUTy TaKOH CBSI3U.
ATEHTCTBO IOC/IC KOHCY/IbTallni ¢ 3uMOa0OBe UMEET IPaBO MCIOIL30BATh YCTAHOBJICHHBIC HA
MEXIyHAPOHOM YPOBHE CHCTEMBbI IPSMOM CBSI3U, BKJIIOYAsl CITyTHUKOBBIC CHCTEMBI M IPYTHE
BUJIBI TaIbHEW CBS3HW, HE HCIIONb3yeMble B 3umbaoBe. [1o mpockbe 3umbabBe mim AreHTCTBa
MOJIPOOHOCTH, KAaCAIOUIHECS OCYIIECTBICHHS ASTOrO IYHKTa B OTHOIICHUM Iepeladyd B
HCAaBTOHOMHOM WJIM ABTOHOMHOM pEXuUMe HH(OpPMANUU, IMOCTYMAIONICH OT YCTPOMCTB
AreHTCTBa JJISI COXPAHCHUS W/WIM HAONIONCHUS WM IS WU3MEPEHHUH, OMPEACIAIOTCS B
J1OTIOTHUTENIBHBIX MOJI0KCHUSX.

b. [Ipu ycraHOBIEHUM CBA3M U Iepenadye HHPOPMAINK, KaK 3TO IPEeLyCMaTPUBACTCS B IIyHKTE a.
BBILIE, HAUICKAIMM OOpa3oM YYHTHIBAECTCS HEOOXOTUMOCTH OOECIICUEHUS] 3alIUThI
UHQOPMAIH, SBISIOMIECS OOBEKTOM COOCTBEHHOCTH, WJIM KOMMEPYECKH UYYBCTBUTEIHHOM
MHQOpPMAMM MM TOH WHPOpPMAalMH O KOHCTPYKLUWH, KOTOpylo 3umbabBe cuutaeT 0cobo
YyBCTBUTEIBHOM.



3AIHIUTA KOH(I)PII[EHHPIAJILHOﬂ HHOOPMAILINU
Cratpg 15

ATEHTCTBO MOJICPKUBACT CTPOTHI pexkuM obecriedeHns 3PPEKTUBHON 3aIUTHI OT PACKPBITHS
KOMMEPUYECKHX, TEXHOIOTUYECKUX ¥ IPOMBIIUICHHBIX CEKPETOB U IPYToi KOHOUACHIIMATHHOMI
UH(QOpPMAINK, KOTOpasi CTAHOBUTCS €My M3BECTHOH, BKIIIOYAs TaKyl MH(OpMAaIHIO, KOTOpast
CTaHOBUTCS] U3BECTHOM AT€HTCTBY B XOJI€ OCYyIECTBIEHH HacTosmero [Iporokona.

PC)KI/IM, O KOTOPOM TOBOPUTCS B ITYHKTC a. BBIIIC, BKIOYACT, B YACTHOCTH, ITOJIOKCHUS,
OTHOCAIIUECS K

i) o0IMM TpUHOMOAM M CBA3aHHBIM C HHMH MepaM [0 OOpameHuio ¢
KoH(UAeHIInANbHOI nHpopMarmei;

ii) VCIIOBHSIM ~ HaiiMa  TEpCOHANa, KacCaloMUMCS  3alldThl  KOH(HICHIIMAIHLHOMN
uHpOpMAIINH;

iii) nporeaypaM B ClIydasX ~HApyNIGHWH WM MPeanojaraeMblX — HapyIIeHUN
KOH(UICHIIUATBHOCTH.

Pexxum, 0 KOTOPOM TOBOPUTCS B IIYHKTE a. BBIIIC, YTBEPXKIACTCS W MEPUOAUYCCKU
paccmatpuBaetcsi CoBeToM.

HNPUJIOKEHUSA

Cratpa 16

IIpunoxxenuss k HactodmeMmy [IpoTokomy sBISIOTCA €ro HEOThEMJIEMOM YacThlo. 3a
UCKJIIOYEHHEM IieJiell BHECEHMs MONpPaBOK B INPHIIOKEHHUs, TepMuH «lIpoTokom», kak OH
YHOTpeOIIsieTcsl B HACTOAIIEM JOKYMEHTe, o3HadaeT [[poToKo 1 mpuitokeHus1, BMECTE B3STHIE.

B nepedens BUIOB NesTENFHOCTH, yKa3aHHBIX B MPIIIOKEHUH |, 1 mepedeHs 000pynoBaHUS U
MaTepuana, yka3aHHbIX B mpmioxkeHuu I, CoBeroM MOTYT BHOCHUTBCS IIOTIPABKHA IO
pexomMennauu co3nanHoi CoBeToM pabodei rpymbl SKCIIEPTOB OTKPHITOTO coctasa. JIrobas
TaKas MoIpaBKa BCTYIAET B CHITY Yepe3 YeThIpe MecsIa mocie ee mpuHsITHs COBETOM.

BCTYIIVIEHUE B CHJTY

Cratbsa 17

Hacrosmuid [1poTokosr BCTymaeT B CHIIy ITOCIIE TMOMIMHCAHWS TIPEACTaBUTEISAME 3uMOaOBe H
AreHTCTBA.

3uM0OabBe MOXKET B JIF0OOE BpEMs JI0 TOT0, KaKk HACTOsIIMiA [IpOTOKON BCTYIHUT B CHUTY, 3asBUTH,
9710 3UM0Oa0Be OyIeT MPUMEHSTH HacTOATTHI [[pOTOKOI Ha BpEMEHHO OCHOBE.

['eHepabHBII AUPEKTOP HE3aMEIITUTEIBHO HH(POPMHUPYET BCE TOCYAapCTBa — WICHBI ATEHTCTBA

0 m00OM 3asBICHUU O MPUMCHCHHUNU HACTOALICTO HpOTOKOJ'Ia Ha BpeMeHHOﬁ OCHOBE M O €ro
BCTYIIJICHUU B CUITY.
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OIIPEAEJIEHUA

Cratbsa 18

Hns neneit nacroswmero I[Iporokona:

a. OTHOCSIINECS K SIIEPHOMY TOIUIMBHOMY IIMKIY HAYYHO-MCCIIEI0BATEIBCKIE M OMBITHO-
KOHCTPYKTOPCKHE pabOThl 03HAYAIOT AEATEIBLHOCTD, KOTOPast KOHKPETHO OTHOCHUTCS K JIIO0OMY
acIeKTy pa3paboTKH MpoIlecca WM CHCTEMBI JIF000TO U3 CIIEYIONIETo:

- KOHBEPCHH SIICPHOTO MaTepHana,
- oboramieHus sIepHOro MaTepHana,
- H3rOTOBJICHUA ANCPHOI'O TOIIJIMBA,
- pPEaKkTopoB,

- KPUTHYECKUX COOPOK,

- nepepabOTKH SIePHOTO TOILTHBA,

- 00paboTKM (HE BKIIOYAsl TIEPEYNaKOBKH WIH KOHIWUITMOHHPOBAHUS, HE
NpPEAyCMATPUBAIOIIECTO  PAa3lCiCHUS  DJIEMEHTOB, JUIsl  XPaHCHHS WU
3aXOpPOHEHHUS) OTXOJIOB CPEJHEr0 WU BBHICOKOTO YpPOBHS AaKTUBHOCTH,
COJIepIKaIINX LTy TOHHIA, BBICOKOOOOTAIlEHHBIN YpaH Wi ypaH-233,

HO HE BKIIIOYAIOT JIEATEIBHOCTh, OTHOCSIIYIOCS K TEOPETHYECKUM WM (pyHTaMEHTaIbHBIM
HAyYHBIM HUCCIIEOBAHUSAM WM K HAYYHO-HCCIEIOBATEIBCKUM M OIBITHO-KOHCTPYKTOPCKUM
paboraM MO  TPOMBIIUICHHBIM  TPUMCHCHHSIM  PaIdOU30TONOB,  MEIUIIUHCKHM,
THAPOJIOTHYECKIM M CEIThCKOXO3SMCTBEHHBIM NPUMEHEHUSM, WU3YUCHHIO TOCIEACTBUHN s
3I0POBBS M1 OKPYIKAIOMIEH CPEIBI U TI0 YCOBEPIICHCTBOBAHUIO TEXHIUECKOTO 00CITyKHBaHUS;

b. IUIONIAJIKa O3HAYaeT TEePPUTOPHUIO, TPaHHWIBI KOTOpPOW ompeneleHpl 3uMOaOBe B
COOTBETCTBYIOIIEH WH(GOPMAIMK O KOHCTPYKIUH YCTaHOBKH, BKJIIOYas OCTAaHOBIICHHYIO
YCTaHOBKY, a TAK)XK€ B COOTBETCTBYIOIICH HH()OPMAIIUU O MECTE€ HaXOXICHUS BHE YCTaHOBOK,
r/ie OOBIYHO UCIMOJB3YETCs SJACPHBIM MaTepuall, BKIOUAs 3aKPhITOE MECTO HAXOXKICHHUS BHE
YCTaHOBOK, TJ€ paHee WCIOIb30BAICS SJCPHBIH Marepuan (KOTOphIe OTPaHHMYMBAIOTCS
MeCTaMU HaXOXKICHUS, TJe WUMEIOTCS TOpSYNe KaMephl MU OCYIIECTBIIACH NEATEIBHOCT,
CBs3aHHAs C KOHBEpCHeH, oOoramieHueM, H3TOTOBJICHHEM WIH TepepaOd0TKON TOIUIMBA).
[Inomanka BKItOYaeT Takke BCE OOBEKTHI, COBMECTHO Pa3MEIleHHbIE C YIIOMSHYTHIMH BBIIIE
YCTAaHOBKOH WJIM MECTOM HaXOXICHUS, C IEJIbI0 MPEIOCTABICHHUS MM HCIOIb30BAHUS
CYIIIECTBEHHBIX CpEACTB OO0ecleyeHus, BKJIOYas: TOopAYHMe KaMmepbl Ui 00paboTKH
00JIy4eHHBIX MaTEPUAJIOB, HE COJCPIKAIIUX SACPHBIA MaTepuall; YCTAHOBKHU i 00pabOTKH,
XpaHCHMsI M 3aXOpOHEHHS OTXOJOB; a TalKe 37aHus, CBSA3aHHBIC C COTJIACOBAHHOM
NIeSITeNLHOCTHIO0, OTIpe/ie]IeHHOI 3uM0OaOBe B COOTBETCTBHU CO CTaThel 2.a.(iv) BHIIIE;

c. CHsTas C SKCIUIyaTalMy YCTaHOBKA HWJIM CHATOE C JIKCIUIyaTallud MECTO HAaXOXJICHHs BHE
YCTaHOBOK O3HAUYaIOT OOBEKT MM MECTO HaXOXKICHHs, HAa KOTOPHIX JEMOHTHUPOBAHBI HIIU
C/IeNaHbl HENPUTONHBIMU K OKCIUTyaTallud OCTaBIIUECS KOHCTPYKIMH M 000pyIOBaHHE,
BaXXHBIE I €€ (€ro) MCIOJNb30BAaHUA, TaK YTO OHA(OHO) HE HCIOJIB3yeTcd Ul XpaHeHUS
ANEPHOr0 MaTepuaja M HE MOXKET Jajiee HCIIOJIb30BAaThCS JUIsI OOpalleHUsl ¢ SAEPHBIM
MaTepHaioM, ero oopadOTKU MM HCIONIb30BaHMS;

d. OCTAHOBJICHHAA YCTAHOBKA MJIM 3dKPBITOC MCCTO HAXOXIACHUA BHC YCTAHOBOK O3HA4YarOT
00BEKT UK MECTO HaxXO0XICHUA, SKCIUTyaTalluAa KOTOPBIX NPCKpalICHAa U U3 KOTOPLIX U3BAT
HI[epHBIﬁ Marepuajl, HO KOTOPBIC HE CHATHI C OKCILTyaTalluu,

e. BBICOKOOOOTAIIEHHBIA ypaH 03Ha4yaeT ypaH ¢ o0oraimieHneM o u3oromy ypan-235 20% umu
BBIIIIC;
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0oTOOp TIPOO OKPYKAIOIIECH Cpenbl B KOHKPETHOM MECTe HaXOXJICHHs O3HAa4daeT OTOOp Mmpod
OKpy>Karolei cpespl (HarmpuMep, BO3/yXa, BOJBI, PACTUTEIBLHOCTH, MMOYBBI, 3arpsS3HCHHIA) B
OTpECICHHOM ATEHTCTBOM MECTE HAaXOXJICHHS W HEMOCPEIACTBCHHOM OJIM30CTH OT HEro C
SN0 COACUCTBUS ATCHTCTBY B IIOJITOTOBKE BBIBOJOB 00 OTCYTCTBUH HE3aSBJICHHBIX SJICPHOTO
Martcpuaia ujin HZ[epHOﬁ ACATCIIBHOCTH B 9TOM OIIPEACIICHHOM MECTC HAXOXKIACHUA,

oTOOp Tpo0 OKpY)KAIOIIEH Ccpenbl Ha OOIIMPHOW TEPPUTOPHH O3HA4YaeT OTOOp mpod
OKpy>Karolei cpeapl (HarmpuMep, BO3/yXa, BOJBI, PACTUTEILHOCTH, MTOYBBI, 3arps3HCHUI) B
pse OMpeleNeHHbIX ATCHTCTBOM MECT HAXOXKACHHUS C IENbI0 CONCHCTBUSA ATEHTCTBY B
MOJITOTOBKE BBIBOJIOB 00 OTCYTCTBHM HE3asBJICHHBIX SJIEPHOTO MaTepuaia WU SACPHOU
JICATEILHOCTH Ha OOLITUPHOM TEPPUTOPHH;

SJIEPHBIA MaTEepUaJ COTJIACHO ONpPENEICHHI0, TaHHOMY B cTaTbe XX YcTaBa, 03HadaeT J000i
HUCXOMHBIM MaTepHall WM JI000W CITeNUadbHBIA pacIIeIUITIOMUNCS MaTepual. TepMuH
«HMCXOTHBIA MaTepuam» He JOJDKEH TOJNKOBATHCSA KaK MPUMEHSIONIUICS K py/ie WIH OTXOAaM
pynsl. Jlroboe ompenenenue, nanHoe COBETOM B COOTBETCTBHH cO craThell XX Ycrama
ATreHTCTBa MMOCHE BCTYIUICHUS B cuily HacTosiero [IpoTokona, KOTOpoe pacuIupsieT CIHCOK
MaTepHalioB, CUMTAIOMIUXCS HMCXOJHBIM MaTepUajIoM WU CHCIHUATBHBIM PaCIICTISIOMIUMCS
MaTepHualioM, BCTyMaeT B CHJIY B COOTBETCTBHM C HAcTOAmUM [IpOoTOKOIOM TONBKO TOCIe
npuHATHSA 3uMOa0Be;

YCTAHOBKA O3HA4YacCT:

i) PEaKTop, KPUTHYECKYI0 COOpKY, 3aBOA IO KOHBEPCHHM, 3aBOJ IO H3TOTOBJICHHIO,
nepepabaThIBAIONIYI0 YCTAaHOBKY, YCTaHOBKY [UIS pa3JAeieHUs W30TONOB HWIH
OTJIENbHOE XPAHWIIHIIE; HITH

ii) m000e MECTO HaXOXKICHUSA, TAe OOBIYHO HCIIONB3YeTCsl SIACPHBIA Marepual B
KOJIMYECTBAX, MPEBBIMIAOIIUX OJ1H d3PPEKTUBHBIN KHIOTPaMM;

MECTO HaXO0XKJIEHHs BHE YVCTAHOBOK O3HAYaeT 000 00BEKT MIIH JIF000E MECTO HaXOXKICHH,
KOTOpPbIC HE SIBJISIOTCS YCTAHOBKOW, W TI€ OOBIMHO HCIONB3YeTCs SIMEPHBIA MaTtepuan B
KOJIMYECTBAX, PABHBIX OAHOMY 3((HEKTUBHOMY KMJIOTPAMMY WIIH MEHEE.

12



COBEPHIEHO B Bene 21 centsiops 2021 rona B IBYX 9K3eMIUIIpax Ha aHTJIMHCKOM SI3bIKE.

3a PECITYBJIMKY 3UMBABBE: 3a MEXIYHAPOJHOE AI'EHTCTBO
10 ATOMHOU SHEPTUM:

(IToxrmuck) (IToxmmuce)

Copna 3emy Pagasns Mapuano I'poccu

MUHUCTp PHEPTEeTUKHU I'enepanbHbIi AUPEKTOP



iii)

vi)

vii)

viii)

IMTPUJIOKEHUE I

[NEPEYEHBb BUJOB AEATEJIBHOCTHU, O KOTOPBIX 'OBOPUTCA
B CTATBE 2.a.(iv) HACTOSAIIEI'O ITPOTOKOJIA
W3srotosieHre pOTOPHBIX TPYO it HeHTpUdYT Wik cOOpKa ra30BbIX HEHTPHPYT.

Poropable TpyOb! as neHTpU(YTr 03HAYAOT TOHKOCTEHHbIC LMIMHIPHI, OMHCAaHWE KOTOPBIX
npuBeieHo B paznaene 5.1.1 (b) mpunoxenus 11

l'a3oBbie neHTpUGYIH 03HAYAIOT LEHTPU(YTH, OMUCAHUE KOTOPHIX NMPHBEICHO BO BBOAHOM
3aMeuaHuH K pasaeny 5.1 npunoxenus 1.

Uzroroenenne mudppy3noHHBIX 0apbepoB.

Juddy3uonnbie Oapbephl 0O3HAYAKOT TOHKUE MOPUCThIE (UIBTPHI, OMHUCAHUE KOTOPBIX
npuBeAeHo B pasaene 5.3.1 (a) npunmoxkenns I1.

W3roroBienue nim c60p1<a CHUCTCM, UCIOJIb3YIOIHUX JTAa3CPhI.

CucTeMbl, NCHIOAB3YIOIINE JA3EPhI, 03HAYAIOT CHCTEMBI, BKIIFOYAIOIIHNE T€ PEAMETHI, OTMCAaHUE
KOTOPBIX IIPUBEJEHO B paznene 5.7 npunoxenus II.

Wzrorosnenue umu c60pKa QJICKTPOMArHUTHBIX CEIIapaTOpPOB U30TOIIOB.

OJeKTpOMarHUTHBIE CeNapaTopbl H30TOMOB 03HAYAIOT T€ MPEAMETHI, O KOTOPBIX TOBOPUTCS B
pazaene 5.9.1 Ipunoxenus II 1 KOoTOpbie COAEpKAT UCTOYHUKU HMOHOB, OMMCAHUE KOTOPBIX
npuBesieHo B paznaene 5.9.1 (a) npunoxenns 1.

H3roroBienue uim c60p1<a KOJIOHH WJIH 9KCTPAKIIUOHHOTO O60py,I[OBaHI/I$I.

KOJOHHBI MM PKCTPAKIIMOHHOE 000pPYJIOBAHUE O3HAYAIOT TE MPEIMETHI, OMUCAHUE KOTOPBIX
MpHUBEACHO B pa3aenax 5.6.1, 5.6.2,5.6.3, 5.6.5, 5.6.6, 5.6.7 u 5.6.8 npunoxenus 1.

I/I3FOTOBHCHI/IC paSIleJII/ITeHLHLIX COIIC)I HUIN BI/IXpeBBIX Tp}/6OK JJIA aSpOI{I/IHaMI/ILIeCKOFO
oOoralieHus.

PaznenurenbHble comla WM BHUXPEBblE TPYOKH JUIsl ad9pONWHAMUYECKOTo oOOoTalieHUs
03HA4YalT pa3[eluTe]bHbIC COIUIA M BUXPEBblE TPYyOKH, ONMCAaHHE KOTOPBIX IPHUBEACHO
COOTBETCTBEHHO B pazaenax 5.5.1 u 5.5.2 mpunoxenus 11

W3roroBienue uim c60p1<a CHUCTCM I'CHCPALlUN ypaHOBOﬁ IJ1a3MBbI.

CucTeMbl reHepaluy YpaHoBOH I1a3Mbl 03HAYAI0T CUCTEMBI IJIs TeHEPaLlH yPaHOBOM IIa3Mbl,
OMNMCaHUe KOTOPBIX NPUBENEHO B paszaene 5.8.3 mpunoxenus 11.

Hzrorosnenue IMUPKOHUCBLIX pr6

LupkoHueBble TpyObl O3HAYAOT TPYObI, ONHMCAHHE KOTOPBIX NpPHBENCHO B paszene 1.6
npuitoxenus I1.

IIpon3BOACTBO MM MOBBIIIEHUE KaueCTBA TSKEIOW BOBI WU AEUTEPHSL.

Tspkenas BoJa WM JSHTEPUI 03HAYAIOT JCHTEPHiA, TSHKETYI0 BOAY (OKCUA AeiTepus) u iro0doe
JIPyTO€ COEANHEHUE AEUTEPHS, B KOTOPOM OTHOLLIEHHUE YUCIIa AaTOMOB IEUTEPHUS K UHCITy aTOMOB
Bojopoaa mpesbimaer 1:5000.




xi)

xii)

Xiii)

Xiv)

XV)

M3rortorienne rpaduta saepHON YUCTOTHI.

I'padur sanepHON YMCTOTBHI O3HAa4YaeT IpaduT, YpPOBEHb UYUCTOTHI KOTOPOTO BBINIC, YEM
5 MIJITHOHHBIX YacTeil GOpPHOTO SKBUBAJIEHTA, a IIIOTHOCTH NpeBbimaet 1,50 r/em’,

H3zrorosnenue KOHTCﬁHCpOB JJIsL 06J'Iy‘{€HHOFO TOILIIMBA.

Konreiinep s 0GJIy4YeHHOTO TOIUIMBA O3HAYAET €MKOCTh ISl TMIEPEBO3KU W/MJIM XPaHEHHs
00JTy4EeHHOTO TOILINBA, 00ECTICYHBAIOIIYI0 XUMHUECKYI0, TETIJIOBYIO U paJAHallMOHHYIO 3alIHUTY,
a TaKk)Ke OTBOJ Telljla pachazia BO BPEeMs IIepEMeEIleH s, IEPEeBO3KH U XPAHCHHUS.

UzrotoBneHne peakTOPHBIX YIPABISIOLINX CTEPKHEH.

PeakTopHbIe ynpaBusonIre CTEPKHU O3HAYAIOT CTEPXKHHU, ONUCAHHWE KOTOPHIX MPUBEACHO B
pazznene 1.4 npunosxxenus I1.

H3zrotosieHre 0€30MacHBIX ¢ TOYKU 3PSHUS KPUTHYHOCTH OAKOB U PE3ePBYapOB.

be3sonacHple ¢ TOYKH 3pE€HUA KPHUTHYHOCTH Oaku u pPE3CPBYApPLI O3HAYAKOT TC IMPEAMETHI,
ONMCaHUe KOTOPBIX NpUBEJEHO B pazaenax 3.2 u 3.4 npuioxenus I1.

H3roroBinenune MammH JJIA py6KI/I 06J'Iy‘{€HHLIX TOIIJTMBHBIX 3JICMCHTOB.

Mammssl 115 pyOk# 006Jy4YEHHBIX TOINIMBHBIX 3JIEMEHTOB 03HAYAI0T 000PYI0BaHUE, ONIIICAHUE
KOTOpOTo MpuBeaeHO B pazaene 3.1 npunoxenus I1.

Coopy>keHHe ropsanx Kamep.

Copsiure kamMephl 03HAYAIOT KaMepy MM COSTUHEHHBIE MEXTy CO00H KaMephl 00IITUM 00hEMOM
He MeHee 6 M, CHaOKEHHBIE 3aUTOH, paBHOH WM IpeBbIaromieit skBuBaieHt 0,5 M 6eToHa
IIOTHOCTBIO 3,2 T/cM® mim Gonee, YKOMIUIGKTOBAHHBIE OOOpYIOBAHMEM I IPOBEICHHS
oTIeparyii ¢ UCIOIb30BaHUEM IMCTAHIIMOHHOTO YIIPABICHUSI.




1.1.

1.2.

MNPUJIOXXEHMUE 11

INEPEYEHBb COI''TACOBAHHOI'O OBOPYIOBAHUS 1

HEAJAEPHOI'O MATEPUAIJIA U OTYETHOCTU OB OSKCIIOPTE U UMIIOPTE B

COOTBETCTBUU CO CTATBEM 2.a.(ix)

PeakTopsl U peakTopHOE 000py/10BaHHE
KomnuekTHbIe siiepHbIe peaKToOpbI

SlmepHble  peakTophl, CIOCOOHBIE paboTaTh B pEeXHME  KOHTPOJIHPYEMOU
CaMOIIOJJIEP)KUBAIOIICICS LIEMHOM peakiuy NeNeHUs, UCKIIoYasi pPeakTophl HyJEBOU
MOIIIHOCTH, KOTOpBIE OMNPEACNAIOTCS KaK PEAKTOPhl C MPOEKTHBHIM MaKCHMAaJIbHBIM
YPOBHEM MPOU3BOJICTBA ILTYTOHMS, He mpeBbimarommmM 100 rpaMMoB B roI.

ITOACHUTEJIBHOE 3AMEYAHUE

«SlnepHBINi peakTOp» B OCHOBHOM BKJIIOYAeT Y37, HaXOAAIIUecs BHYTPH KopIyca
peakTopa WM HEMOCPEICTBEHHO NPUMBIKAIOIINE K HeMy, 00OpyIdoBaHHE, KOTOpOE
KOHTPOJIUPYET YPOBEHb MOLITHOCTH B aKTUBHOM 30HE, 1 KOMIIOHEHTHI, KOTOPbIE OOBIYHO
coJieprKaT TEeMJIOHOCUTENh IIEPBOT0 KOHTYpa aKTUBHOM 30HBI peakTopa, MU BCTYIAIOT C
HUM B HETIOCPEACTBEHHBIH KOHTAKT UM YIPABISAIOT UM.

He npenmonaraercs HCKITtOUEHHE peakTOPOB, KOTOPBIC HAUISKAIIUM 00pa30M MOTIIH OBl
MTOABEPTHYTHCS MOAUGDUKAIIMK I TIPOHU3BOJICTBA 3HAYNTEIIBHO OOJBIICTO KOIHMISCTBA,
gem 100 rpamMMoB IUTYyTOHHSI B TOH. PeakTopsl, MpemHa3HAUYCHHBIC M JTUTEILHOMN
SKCIUTyaTallud Ha 3HAYUTENbHBIX YPOBHSAX MOIIHOCTH, HE3aBHUCHUMO OT CTENEHU HX
BO3MOKHOCTEM ITPOU3BOJICTBA ILTYyTOHUS, HE PACCMATPUBAIOTCA KaK «PEAKTOPhI HYJIEBOU
MOILIHOCTI.

PeaKToprle KOpIyca BbBICOKOI'0 JaBJICHUSA

MeTaminyeckue KopIiyca B 060pe HJIKM UX OCHOBHBIC YaCTHU 3aBOJCKOI'O M3TrOTOBJICHHUA,
KOTOpPBIC CIICHHUAJIBHO MNPCAHA3HAYCHbBI HJIW MOATOTOBJICHBI IJIA Pa3sMCUICHHUA B HUX
aKTHUBHOM 30HBI AACPHBIX PCEAKTOPOB, KaK OHH OINPCACICHBI B ITYHKTC 1.1. BBIIIIC, U
CIIOCOOHBIE BBIZICPIKUBATH pa60qee JAABJICHHUC TCIIJIOHOCUTECIISL IEPBOTO KOHTYpPA.

ITOACHUTEJIBHOE 3AMEYAHUE

BepxHsa4 minTa Kopiyca BEICOKOTO JaBJIEHHS peakTopa 0XBaThIBAETCS MYyHKTOM 1.2 Kak
OCHOBHasl, 3aBOJICKOT0 MU3TOTOBJICHMS], YACTh KOPILyCa BBICOKOTO JIABICHUSI.

BryTpennmne wactm peakTopa (HampuMep, MOIACPKUBAIOIINE KOJOHHBI M ILTUTHI
aKTUBHOM 30HBI W JpYrHe€ BHYTPEHHHE YacTH KOpIyca, HANpaBJIAOIHME TPYOBI s
PETYIHUPYIOUINX CTep)KHEH, TEIUIOBBIE SKpaHbl, MEPETOPOAKH, TPYOHBIE pEIICTKH
aKTUBHOW 30HBI, IJIACTHHBI AUQQy30pa U T.1.) OOBIYHO MOCTABISIOTCS MOCTABIIUKOM
peakTtopa. B HEKOTOpPBIX CilydasX ONpEIECIICHHbIE BHYTPEHHUE OMOPHBIE KOMIIOHEHTHI
BKJIFOYAIOTCSl B U3TOTOBJIEHHE KOPITyca BBICOKOTO JaBJIEHUS. DTH MPEAMETHI SBISIOTCSA
JIOCTATOYHO BaXKHBIMH C TOYKH 3pEHHS OE30MACHOCTH W HAACKHOCTH DKCIDTyaTalllH
peakTopoB (M CJEIOBAaTENbHO, C TOYKHA 3pEHHS TapaHTHUHHBIX 00S3aTElNbCTB H
OTBETCTBEHHOCTH IIOCTABIMKA peakTopa), YToObl MX MOCTaBKa BHE PaMOK OCHOBHOTO
COIJIAIIEHHS O TIOCTaBKE CaMOT'0 peakTopa He crana Obl 00bIYHON IpakTHKOH. [ToaTomy,



1.3.

1.4.

1.5.

1.6.

1.7.

XOTSl OTAENbHAs IIOCTAaBKA JTHX YHHUKAJIBHBIX, CHCHHANBbHO MpeIHA3HAYCHHBIX U
MOJTOTOBJICHHBIX, BaKHBIX, KPYIHBIX U JOPOTOCTOSAILIMX IPEAMETOB HE 00A3aTEIBHO
OyzeT paccMaTpHUBaThCsI KaK BhINAAa0NIas U3 chepbl HHTEPECOB, TAKOH CIIOCO0 ITOCTaBKH
CUYMTAETCS] MAJIOBEPOSITHBIM.

MaumuHbI 1715 3arpy3KHU U BBITPY3KH PeaKTOPHOI0 TOIJIMBA

ManunynsaropHoe 000pyI0BaHKE, CTIENMAIBHO MpeIHAa3HAYeHHOE WU MOTOTOBJIECHHOE
JUTSL 3aTPYy3KHU WJIM U3BJICUYEHUS TOILIMBA U3 SAEPHBIX PEAKTOPOB, KaK OHM ONpEe/IeHBI B
myHkTe 1.1. BhIlle, KOTOPOE MOMKET WCIONB30BATHCSA, KOT/Ia PEAKTOpP HAXOAUTCS TOJ
Harpy3Ko, WiIM OONagaer TEXHWYECKUMH BO3MOXXHOCTAMH IS TOYHOTO
MO3UIMOHUPOBAHUs MM OPUEHTUPOBAHUS, TO3BOJIAIOIIMMU  NPOBOJUTH  Ha
OCTaHOBJIGHHOM pPEaKTOpe CIOXKHBIE pabOTHI MO Ieperpy3Ke TOIUIMBA, MPU KOTOPBIX
00BIYHO HEBO3MOKHBI HEMIOCPEICTBEHHOE HAOII0ACHNE MITH TPSMOI TOCTYT K TOTUTUBY.

PeaKTOprIe Yupapjadoumue CTep;KHU

CTep)KHI/I, CIICUAJIBHO TMPEAHA3HAUCHHBIC HWJIW MOATOTOBJICHHBIC IJId YIIPABJICHUA
CKOPOCTBIO pCAKIHHU B SIACPHBIX PECAKTOPAX, KAK OHU OIIPEACICHBI B ITYHKTC 1.1. BeIIIIC.

ITOACHUTEJIBHOE 3AMEYAHUE

CIO,I[a K€ BKIIIOYArOTCsa, IOMHMO 4YacCTH, norﬂoma}omeﬁ HeﬁTpOHLI, €C OIIOpHBbIC H
MMOABCCHBIC KOHCTPYKIHNHU, CCIIU ITOCTABKA ITPOU3BOAUTCA pa3ACIbHO.

PeakTopHble TPyObI BHICOKOTO J1aBJI€HUSA

TpyObl, KOTOpBIE CIIEIHANIBHO MpeAHAa3HAaYeHbl WJIM MOATOTOBIEHB! I pa3MelleHus B
HUX TOITMBHBIX 3JIEMEHTOB W TEIUIOHOCHUTENS MEePBOTr0 KOHTYpa B PeakTopax, Kak OHU
ompeneeHsl B myHKTe 1.1. BIMIe, mpu pabodeMm maBiIeHWH, TpeBbimaromeM 5,1 MIla
(740 dyHT/KB. AFOIM).

InpkoHnueBbie TPYObI

TpyOb! wim cOOpKU TPyO M3 METANTUYECKOTO IUPKOHWS WIH €ro CIUIaBOB, MO BECY
npessimatomue S00 Kr B TedeHwue JTF000r0 12-MecIIHOTo Ieproaa, KOTOPBIE CICITHAIEHO
MpeIHa3HAYeHbl WM TMOJATOTOBJICHBI JUIsI HCIOJIB30BAaHUA B PEAKTOpaxX, Kak OHU
oTpesieNieHb B TyHKTE 1.1. BBIIIE, M B KOTOPBIX OTHOIIEHHE TI0 Becy TadHUS K ITUPKOHUIO
MeHbLIe yeM 1:500.

Hacocnl NMEPBOro KOHTYpa TENJOHOCUTEJIA

Hacocel, cnenmanbHO MpeaHa3HA4Y€HHBIE WM IMOATOTOBIEHHBIE JUISI TOJAEp)KaHUSA
LIUPKYJSIIUM  TEMJIOHOCUTEIs] MEepBOr0 KOHTypa SOCPHBIX pPEAKTOPOB, Kak OHH
onpezeneHs! B myHKTe 1.1. BbIe.

I[NOACHUTEJIBHOE 3AMEYAHUE

CrenmanbHO TIpeHA3HAYCHHBIE WM IOATOTOBJICHHBIE HACOCHI MOTYT BKIJIFOYATh
CIIOKHBIE, YIUIOTHEHHBIE WJIM  MHOTOKPAaTHO  YIUIOTHEHHBIE  CHCTEMBI IS
MPEAOTBPAIICHUS] YTEUKH TEIJIOHOCUTENSI MEPBOr0 KOHTYpa, T€PMETHYHBIE HACOCHI U
HACOCHI C CHCTEMaMH HHEPIMAbHOW MacChl. JTO OIpeIeNieHue KacaeTcsi HAaCOCOB,
aTTeCTOBaHHBIX 1O Kiaccy NC-1 nim SKBHBaJICHTHBIM CTaHAAPTaM.



2.1.

2.2,

Hesnepuble MaTepuabl 1J1s1 pEaKTOPOB
HeiiTepuii u Tsi:kes1as1 BOAA

[eitrepnii, Tspkenast Boga (OKHCh AeWTepHs) U Jr000€ JIpyroe coeinHeHue nerTepus, B
KOTOpOM OTHOILIIEHHE JedTepuss K aToMaM Bojoponaa mnpesbimaer 1:5000,
IpeHa3HAYEHHbIC Ul UCIIOJIb30BAHUS B SIIEPHBIX PEAKTOpPaX, KaK OHU OIPEAEIICHBI B
myHkre 1.1 BeIme, B KomudecTBax, npesbimaromux 200 Kr aToMOB AedTepus 1uist 1000
OJTHOW CTpaHBI-NOTy4YaTelNsl B TeUeHHe Jr000ro 12-MecsaHOro neproaa.

SAnepHo-uncrslii rpadgur

I'padut, UMerONIHiA CTETIEHh YUCTOTHI BBIIE S-MUJUTHOHHBIX OOPHOTO SKBHBAJCHTA, C
IIOTHOCTHIO GombIne yeM 1,50 r/cM’, mpeHa3HAueHHbII I HCTIOIB30BAHNS B IEPHBIX
peakTopax, Kak OHH OMpeNeNiCHbl B MyHKTE 1.1 BhIIE, B KOTHYECTBAX, MPEBBIIIAIOIIHX
3 x 10* kr (30 MeTpHYecKHX TOHH) ISl JIFOOOH OJHON CTPAHBI-TIONYYATENs B TEUCHHE
000T0 12-MECSIIHOTO TIepHoIa.

IMPUMEYAHUE

st uenel SKCIIOPTHOTO KOHTPOJISL MIPABUTENBCTBO ONpPEIETsieT, OyAyT JIK IKCIIOPTHBIE
MapTUH  COOTBETCTBYIONIETO  BBIIIEYKAa3aHHBIM  XapakTepUCTHKaM  rpadwura
HCIIOJIB30BAThCS B SJEPHBIX PEAKTOPAX.

YcranoBku 1y mepepadoTku  00JIyYeHHBIX  TOIUIMBHBIX — 3JI€MEHTOB
U 000pyI0BaHNe, CIICUATBHO NIPeJHA3HAYEHHOE WU NI0Ar0TOBJIEHHOE ISl ITOI0

BBOJJHOE 3AMEYAHUE

IMpu mepepaboTke OOIYUECHHOrO SACPHOTO TOIJIMBA IUTYTOHUH M YpaH OTIACISIOTCA OT
BBICOKOAKTUBHBIX TIPOAYKTOB JICNICHUS M IPYTHX TPAHCYPAHOBBIX 3JIeMeHTOB. J[ist Takoro
paslieNieHns] MOTYT HCIOJIb30BAThCS Pa3IMuHbIE TEXHOJIOTUYECKHE Mporecchl. OJHaKo co
BpeMeHeM Tporiecc «Ilypekc» cran Hanbosee pacpoCTPpaHSHHBIM U MPUEMIIEMbIM, JTOT
MpOLECC BKITIOYACT PACTBOPEHHUE OOMYUYECHHOTO SACPHOTO TOMJIMBA B a30THOM KHCIOTE C
MOCNIEAYIONIMM BBIICTICHHEM YpaHa, TUIYTOHHS W TMPOJYKTOB JENICHUS JKCTpaKIuei
PaCTBOPHUTEIIEM C TIOMOIIBIO TpUOyTIII(hoCchaTa B OpraHnIeckoM pa3dbaBuTee.

TexHonorn4yecKkue MpoLecchl Ha pa3InyHbIX yCcTaHOBKax Tuma «llypekc» aHanoru4ssl U
BKITIOYAIOT: M3MeNIbUeHne OOIyYeHHBIX TOIUIMBHBIX 3JEMEHTOB, PACTBOPEHHE TOIUIHBA,
IKCTPAKIIUIO PACTBOPUTEIIEM U XpaHEHUE TEXHOJIOTHUECKOMN YKUAKOCTA. MOKET UMEThCS
TaKkke 000pyOBaHHE JUIS TEIUIOBOM JEHUTpAIUU HUTpaATa ypaHa, KOHBEPCUU HHUTpaTa
TUTYTOHHUS B OKHCh MJIM METAII, a TaKXKe 1T 00pabOTKH JKUIKUX OTXOJIOB, COIEPIKAIIIIX
MPOMYKTHI NIEJCHUS, M0 TOMy4YeHUS (OPMBI, MPUTOTHOW ISl TPOAODKUTEIHLHOTO
XpaHeHUsI WK 3aX0pOoHeHUs. OIHAKO KOHKPETHBIC TUTIBI M KOH(PUTYpaIus 000PYI0BaHMS,
BBITIOJTHSIONIETO 3TH (YHKIWH, MOTYT DPa3iHyaTbCsi Ha Pa3WYHBIX YCTAaHOBKaX THIIA
«lypekc» 1O HECKONBKMM NpPWUYMHAM, BKJIIOYAs THIBI M KOJMYECTBO OOIYYEHHOTO
SJICPHOTO TOIUIMBA, MOJUICXKAIIETO MepepadoTKe, U NMPEATONIaraeMbIi MPOIECC OCAKICHHUS
W3BJICKAEMBIX MaTepHajoB, a TakKKe NPUHIHIB obecreueHus Oe30MacHOCTH U
TEXHUYECKOTO OOCITYKUBAHHUS, IPHUCYIIHE KOHCTPYKIIUH JAaHHOW OOCTaHOBKH.

«YcraHoBKa i TepepabOTKU OOMYYCHHBIX TOIUIMBHBIX JJIEMEHTOB)» BKJIHOYACT
000pyIOBaHUE W KOMIIOHEHTBI, KOTOpPhIE OOBIYHO HAXOISATCS B NIPSIMOM KOHTAKTE C
OOJy4eHHBIM TOIUIMBOM ¥ OCHOBHBIMH TEXHOJOTHYECKHMH TOTOKAMH SIIEPHOTO
MaTepuania U IPOIyKTOB JIEIEHUS, U HEMOCPEICTBEHHO YIPABISIOT UMH.



3.1.

3.2

3.3.

OTH mpolecchl, BKIOYas MOJTHbIE CHCTEMBI I KOHBEPCHUH ITYTOHHS U MPOU3BOICTBA
METaJUINYECKOTO Iy TOHUS, MOT'YT ObITh HICHTU(HUIIMPOBAHBI I10 MEpaM, IPHHUMAEMbIM
JUISL TIPEJOTBpAIllEHUs] OMAcHOCTEH B CBA3M C KPUTHYHOCTHIO (HAampumep, MepamH,
CBSI3aHHBIMH C TEOMETpHEi), 00IydeHueM (Hampumep, MyTeM 3alIuThl OT 0OJIyUYCHHUs) U
TOKCHYHOCTBIO (HallpuMep, MEpaMu 110 YAEPKaHHUIO).

[MpeameTsl 00OpYAOBaHUS, HA KOTOPBIE, KAK CUUTAETCS, PACHPOCTPAHSCTCS 3HAUYCHHE
¢pasbl «u 000pyIdOBaHME, CNIEHUATILHO MpEeIHa3HAYCHHOE WIIM MOATOTOBICHHOE) IS
nepepadoTKH 00Iy4YEeHHBIX TOIUTMBHBIX 3JIEMEHTOB, BKIIIOYAIOT:

MamnHbl 11 pyOKH 00,Iy4eHHbIX TOIJIMBHBIX 3JIEMEHTOB
BBOJHOE 3AMEUYAHUE

OTo 00OpymOBaHHWE WCHOIB3YETCA A BCKPHITHA OOOJOYKH TOIUIMBA C LENbIO
MOCJIEYIOUIEr0 PacTBOpeHHs OOJIydeHHOro saepHoro wMarepuana. Kax mpasuino,
WCIIONB3YIOTCS  CIIEIMAIBHO TpeHa3HAaYeHHble, CKOHCTPYMPOBAaHHBIE i1 pPYyOKH
MeTajjla yCTpPOHCTBa, XOTS MOXET HCIONB30BaTbcsi M Oollee  COBEPILEHHOE
00opyIoBaHKe, HAIIPUMED JIa3ephl.

JluctaHiimoHHO ympaBisieMoe OO0OpYyIOBaHHE, CIEHMUATbHO MpeJHa3HAYeHHOE WIN
MOATOTOBJIICHHOE Il HKCIHOJB30BaHHS Ha YCTaHOBKE IO TMepepaboTKe, Kak OHa
ompeJesieHa BBIIIE, AL PE3KH, PyOKH WM Hape3KH COOpOK, IMyYKOB HJIM CTEp)KHEH
00JIy4eHHOT0 SICPHOIO TOILIUBA.

AuccoabBepbl
BBOJHOE 3AMEUYAHUE

B mucconpBepbl OOBIYHO NMOCTYNAET M3MEIbUCHHOE OTpaboTaBliee TOIIMBO. B 3Tmx
0c30MacHbIX C TOYKH 3PEHUS KPUTHYHOCTH pe3epByapax OOIy4YEeHHBIH sACpPHBIH
MaTepuana pacTBOPSIETCS B a30THOW KHUCIOTE, M OCTalomuecss oO0pe3KH 000JI0YeK
BBIBOJISITCS] U3 TEXHOJIOTMUYECKOTO MOTOKA.

besomacHple ¢ TOYKH 3peHUsT KPUTHIHOCTH pe3epByapsl (HampuMep, Majioro JHaMeTpa,
KONBLIEBBIE WJIM TIPSIMOYTOJIBHBIE pEe3epBYyaphl), CHENMAIbHO IpeIHAa3HAYeHHbIE HIN
MOJTOTOBIIEHHBIE [UIS WCIIOJNB30BaHUS Ha YCTaHOBKE IO TMepepaboTke, Kak OHHU
OTIpeieNIeHBl BBINIE, JUIA PACTBOPEHHS OOIYYEHHOTO SAEPHOTO TOIUIMBA, KOTOPHIC
CIIOCOOHBI  BBIAEPKUBATH TOPSYYIO, BBICOKOKOPPO3MOHHYIO IKHJIKOCTH M MOTYT
JUCTAHIIMOHHO 3arpy>KaThCsl M TEXHUUECKU 00CITYKUBATHCA.

IKCTPAKTOPHI H 000PYA0BaAHHUE 1151 IKCTPAKIUH PACTBOPHTEIEM
BBOJHOE 3AMEUYAHUE

B 3KkcTpakTOphl ¢ pacTBOpUTENEM TOCTYMAaeT KaK PacTBOP OOJYyUYEHHOI'O TOILIMBA W3
JIUCCOJIBBEPOB, TAK U OPTaHUYECKUHA PACTBOP, C MOMOIIBIO KOTOPOTO pa3AeisaioTcs ypaH,
IUTyTOHUH M TpOmyKTHl AeneHus. OOOpyqoBaHWE M IKCTPAKIHUH PACTBOPUTEIIEM
OOBIYHO KOHCTPYUPYETCS TakuM o00pa3oM, 4YTOOBI OHO VAOBJIETBOPSUIO JKECTKUM
SKCIUTyaTallUOHHBIM TpeOOBaHUSAM, TaKUM, KaK JUIMTENBHBIH CPOK CIyKOBI 0e3
TEXHHYECKOTO OOCTYXMBAHHS WIIH JIETKas 3aMEHSEMOCTh, POCTOTA B DKCILTyaTallul
VIIPaBJICHUH, & TAKXKE THOKOCTh B OTHOIIICHUH M3MEHEHUS MTapaMeTpoB IIpolecca.



3.4.

CrieruanibHO TIpeIHa3HAYEHHBIE WM TOATOTOBIEHHBIE SKCTPAKTOPHI C PACTBOPHUTENIEM,
Takhe, KaK HacaJO4YHble WM IyJIbCAIlMOHHBIE KOJOHHBI, CMECHUTEIbHO-OTCTOMHEIE
arnmnapaTtrbl WA HeHTpO6e)KHI>Ie KOHTAKTHBIC ammnapaTtbl [JjId HWCIIOJIb30BaHWUA Ha
YCTaHOBKE 1O OOpabOTKEe OOJYYCHHOTrO TOIUIMBA. ODKCTPAKTOPBI C PacTBOPHUTEIEM
JOJDKHBI OBITHh YCTOWYWBBEI K KOPPO3WOHHOMY BO3ICHCTBHIO a30THOH KHCIIOTHI.
DKCTpakTOpsl C pacTBOPUTEIEM OOBIYHO M3TOTABIMBAIOTCS C  COOJIIOJCHUEM
YpEe3BBIYAHHO BBICOKMX TpeOOBaHWH (BKIIIOYAsh MPUMEHEHHE CICIHAIbHBIX METOJIOB
CBapKH, WHCIIEKINH, oOecredeHHe W KOHTPOIb KauecTBa) W3 MAJOYTJIEPOIUCTHIX
HEP)KaBEIOMINX CTallel, THTaHa, NHUPKOHWS WU APYTUX BBICOKOKAYECTBEHHBIX
MaTepuaioB.

XuMHYecKHe pe3epByaphl VISl BbIAEP:KMBAHUS HJIU XPaHeHUSs
BBOJHOE 3AMEYAHUE

Ha »Tame skcTpakumuu pacTBOpHUTENEM 00pa3yrOTCs TPH OCHOBHBIX TEXHOJIOTMYECKUX
MIOTOKA XHUJAKOCTH. Pe3epByapbl A BBIIEPKUBAHUS WM XPAHEHHS HMCIIOJIB3YIOTCS B
JanbHelel o0paboTke BceX TpeX MOTOKOB CIEIYIOLUIMM 00pa3oM:

a) pPacTBOp YHCTOTO A30THOKHCIIOTO ypaHa KOHIEHTPUPYETCS BBITapUBAHHEM H
MIPOUCXOANT MpOIEcC JEHUTPALMHU, TJIe OH IMpeBpallaeTcs B OKCHJ ypaHa. DTOT
OKCHJ IOBTOPHO UCIIOJIb3YETCS B AACPHOM TOIUTMBHOM LIKKJIC;

b) pPacTBOp BBICOKOAKTUBHBIX TIPOIYKTOB JENEHHS OOBIYHO KOHIEHTPUPYETCS
BBIMIAPUBAHUEM M XpAaHUTCS B BHJIE KOHLEHTPHUPOBAHHOW >KUIKOCTH. OTOT
KOHIIEHTpAaT MOXET BIIOCIEJACTBHUHM TPOWTH BBHIMAPUBAHHE WJIH  OBITH
peoOpazoBaH B popMy, IPUTOAHYIO ISl XPAHESHUS I 3aXOPOHEHMUS;

c) pacTBOp YHCTOTO HHUTpaTa IUIYTOHHA KOHIEHTPUPYETICS U XpaHUTCA O
MOCTYIUICHUS Ha JabHEHINNE 3Tanbl TEXHOJIOTHYECKOTO Tporecca. B wacTHoCcTH,
pe3epByapsl  JUIS  BBIACPKUBAHHUS WM XPAaHCHWS PACTBOPOB  IUTYTOHHS
KOHCTPYHPYIOTCS TAKMM 00pa3oM, 4TOOBI H30ekKaTh CBA3aHHBIX ¢ KPUTHIHOCTHIO
po0JieM, BO3HUKAIOIIUX B Pe3yJIbTaTe U3MCHEHHUI B KOHIICHTpAUU Wik (hopme
JTAHHOTO TIOTOKA.

CrienuaibHO TpeHA3HAUYCHHBIC HIIH MTOATOTOBJICHHBIC PE3ePBYAPHI IS BBIICPKUBAHUS
WIN XpaHCHHUS MJI1 WCIOJB30BAHMS Ha YCTAHOBKE IO TepepaboTke 0OIydeHHOTO
TOIUTMBA. Pe3epByaphl s BBIACPKUBAHUS WM XPAHCHUS JIOJDKHBI OBITh YCTOWYHUBBI K
KOPPO3MOHHOMY BO3JICHCTBUIO a30THOW KHUCIOTHI. Pe3epByapbl sl BBIICPKUBAHUS HITH
XpaHCHUsA O6I)I‘IHO H3TOTaBJIMBAIOTCA M3 TAKUX MATCPUATIOB, KaK MaJIOYTJICPOAUCTHIC
HEPXKABEIOIIME CTallM, TUTAH WIW [UPKOHWNM WM JPYTHe BBICOKOKAYECCTBECHHbBIC
Matepuaibl. Pe3epByapbl s BBIACPKHBAHUS WM XPAHEHUS MOTYT  OBITh
CKOHCTPYHMPOBaHBl TakKMM o00pa3oM, 4TOOBl WX OKCIUTyaTalus H TEXHUYECKOe
o0CIyXMBaHHE TPOU3BOAWINCH JHCTAHIIMOHHO, M MOTYT UWMETh CICIYIOIINE
0COOCHHOCTH C TOYKH 3PEHUSI KOHTPOJIS 32 SACPHON KPUTUIHOCTHIO:

1)  OopHBI PKBUBAJICHT CTCHOK WJIM BHYTPEHHUX KOHCTPYKIIMHA paBEH IO MEHBIIEH
mepe 2%, mubo

2)  UWIMHIPUYECKUC pe3epByapsl UMEIOT MaKCHUMAaJIbHBIH JUameTp
175 mm (7 aroiiMoB), 100

3)  TpAMOYTrOJBHBIA WM KOJBIEBOW pe3epByap HMeeT MAaKCHUMAaJbHYIO IIHPHUHY
75 mm (3 mrotiMa).



3.5.

3.6.

CucremMa KOHBepPCHHM HUTPATA IJIYTOHHUS B OKCH/I
BBOJHOE 3AMEYAHUE

Ha OonpmimHCTBE yCTaHOBOK MO TepepaboTKe 3TOT KOHEUHBIH MPOIecC BKIIOYAET
KOHBEPCHIO pacTBOpa HUTpaTa IJIYTOHUS B JBYOKHCH IUTYyTOHHUSA. B umcno ocHOBHBIX
Olepanyii 3TOro Ipolecca BXOAAT: XpaHEHHE U KOPPEKTUPOBKA MCXOAHOTO
TEXHOJIOTHYECKOT0 MaTepuaia, OCaXICHHE WU pas[elieHHe TBepAOH M KUIKOH ¢asbl,
MpOoKaJIWBaHUe, OOpalleHHue C MPOAYKTOM, BEHTWIALHUS, OOpalleHHe C OTXOAaMH U
yIpaBlieHHE IPOLIECCOM.

3aMKHYTBIE CHCTEMBI, CHENUATbHO IPEJHA3HAUYCHHBIC WM IIOATOTOBICHHBIC JUIA
KOHBEPCHH HUTpaTa ITyTOHUS B OKCHJ ITyTOHUS, B YACTHOCTH, 000PYJIOBaHHbBIE TAKUM
o0pa3oM, 4TOOBI M30€KaTh JOCTHKCHUS KPUTUYHOCTH U PaJUallMoOHHBIX d(dekTos, a
TaKKe CBECTH K MUHUMYMY OTIAaCHOCTH, CBS3aHHbIE C TOKCHYHOCTEIO.

CucreMa KOHBEPCHM OKCH/A IUIYyTOHUS B MeTaJL1
BBOJHOE 3AMEYAHUE

OTOT mpouecc, KOTOPBIH MOXKET OBITh CBA3aH C YCTAaHOBKOM IO mepepadoTKe, BKIIOYACT
(TopupoBaHNE BYOKHCH IUTyTOHHS, OOBIYHO C MPUMEHEHHEM BBICOKOAKTHBHOTO
¢$TOpHCTOrO BOIOPOA, C LENBIO NOTy4YeHUs GTOpUAA ITYTOHHSL, KOTOPBIA BIIOCIEACTBIH
BOCCTaHABIMBAETCSI C IOMOLIbI0 METAITIMYECKOrO KajbLUs BBICOKOW YHCTOTHI [0
MOJIyYEHHUS] METAJUINYECKOT0 IUTyTOHHA U (propuaa Kaiublusd B BHAC LUIaka. B uwmcio
OCHOBHBIX OIlEpalMii JaHHOTO Tpolecca BXOAAT: (TOpHpOBaHHME (HAmpumep, C
[IPUMEHEHUEM 000PYAOBaHHUs, COEPKALIETO OJIaropoAHbIE METAIIBI MM 3aIIUIIEHHOTO
MOKPBITHEM M3 HHUX), BOCCTAaHOBJIEHHE MeTaula (HalmpuMep, ¢ NPUMEHEHUEM
KepaMU4eCKUX TUTIICH ), BOCCTAHOBIICHHE [IIAKa, OOpaIleHHe ¢ MPOAYKTOM, BEHTUIISLINUS,
oOpalieHue ¢ OTX0IaMH U YIPABJICHUE MTPOLIECCOM.

3aMKHYTbIC CHUCTEMBbI, CICIMATBHO TPEIHA3HAUCHHBIC WM TOATOTOBICHHBIC IS

MPOM3BOACTBA METAUIMYCCKOr0 IUIYTOHHUS, B YACTHOCTH, OOOpPYIOBaHHBIC TaKHUM

o0pa3oM, 4TOOBI U30EKATh JOCTHKCHUS KPUTUYHOCTH U paJualluoHHBIX 3(dekTos, a

TaKXe CBECTH K MUHUMYMY OTMACHOCTH, CBS3aHHbBIE C TOKCHYHOCTBIO.

YCTaHOBKH JJIA U3rOTOBJICHUA TOIIMBHBIX JIEMEHTOB

«YcTaHOBKa ISl U3TOTOBJICHUS TOIUIMBHBIX SJIECMEHTOBY» BKJIIOYAaeT 000pyI0BaHHE:

a) KOTOpOE OOBIYHO HAXOJUTCS B HEMOCPEICTBEHHOM KOHTAKTE C TEXHOJOTHUSCKUM
[TOTOKOM SIIEPHOI0 MaTepHajia Wik HEIOCPEACTBEHHO 00pabaThIBAET €ro, NN JKE

YIPABJISIET UM, WIIH,

b) KOTOpOE FepMETU3UPYET SACPHBIA MaTepual BHyTPH 00OJIOUKH.



5.1.

5.1.1.

YcTaHoBKH 1A pa3jielieHHsl W30TONOB ypaHa H  00opyaoBaHHWe, KpoMe
AHAIMTHYECKHUX NPHOOPOB, CHENHAJbHO NMPeIHA3HAYEHHOe MJIM NMOATOTOBJIEHHOE
AJIS1 3TOTO

[IpemmeTsl 00OpyIOBaHMS, HAa KOTOPHIC, KAK CUMTAETCS, PACIIPOCTPAHSCTCS 3HAUYCHUE
¢dbpa3el  «oOopymoBaHWE, KpOME  aAHAINTHYECKHX  MPUOOPOB,  CHEIHMAIBLHO
MpeIHa3HAYCHHOE WM TOJATOTOBICHHOE» JIJIsl pa3fe/icHUs] U30TOMOB YPaHa, BKIIOUYAIOT
B ceOs:

I'azoBble HeHTPHGYIH U y3J1bI U KOMIIOHEHTBI, CIIELMAJbHO NPeAHA3HAYEHHbIE HIIH
NOAr0TOBJIEHHbIE VISl HCIIOJIb30BAHNSA B ra30BbIX LEHTPUpyrax

BBOJJHOE 3AMEYAHUE

I'azoBas neHTpH]yra OOBIYHO COCTOUT U3 TOHKOCTEHHOTO(BIX ) IMIIMHAPA(OB) THAMETPOM
ot 75 MM (3 mrotima) mo 400 MM (16 mIOWMOB) ¢ BEPTHKAILHOW IIEHTPALHON OCKIO,
KOoTOphIii(e) momemieH(bl) B BakyyM M Bpamaerca(l0Tcsi) C BBICOKOH OKPYXHON
ckopocThto mopsiaka 300 M/c mnm Oomee. Jlns AoCTHKEHUs OOJBIION CKOPOCTH
KOHCTPYKIMOHHBIE MaTepHalbl BPALIAIOIINXCSI KOMIIOHEHTOB JOJKHBI UMETh BBICOKOE
3HAYE€HUE OTHOLICHUS ITPOYHOCTH K TUIOTHOCTH, @ POTOPHAsi cOOpKa M, CIEOBATEIbHO,
OTJeNbHBIE €€ KOMIIOHEHTHI JOJKHBI M3TOTOBJISTHCS C BBHICOKOW CTENEHBIO TOYHOCTH,
4yToOBl pa3banaHc ObT MUHUMaNbHBIM. B oTimume oT Apyrux umeHTpudyr raszosas
neHTpudyra uis  oOoramieHMs ypaHa HMMEeT BHYTPH  POTOPHOM  KaMepsl
Bpamiamiycs(uecs) meperopoaky(u) B Gopme AUCKa U HEMTOJBHKHYIO CUCTEMY TTOIa4uH
n otBofa raza UF6, cocTosnyto o MeHbIIeH Mepe U3 TpeX OTAEIbHBIX KaHAJIOB, IBA U3
KOTOPBIX COCIUHEHBI C JIONAaTKaMH, OTXOAALIMMU OT OCH pOTOpa K nepudepuitHoi yactu
pOTOpHOI Kamepbl. B BakyyMe HaxOAMTCS TakKe psli BKHBIX HEBPAIIAFOIIUXCS
3JIEMEHTOB, KOTOPBIE, XOTS U UMEIOT 0CO0YI0 KOHCTPYKIIHIO, HE CIOKHBI B U3TOTOBJICHUH
Y He M3TOTOBIISIIOTCS M3 YHUKAJIBHBIX MaTepuaioB. LlenTpudyxHas ycTaHOBKa, OAHAKO,
TpeOyeT OOJIBIIOrO YNCIIa ITUX KOMIIOHEHTOB, TaK YTO UX KOJIMYECTBO MOXKET CIIY>KUTh
Ba)KHBIM UHJIUKATOPOM KOHEYHOT'O MCIIOJIb30BaHMS.

Bpamaromuecsi KOMIIOHEHTbI
a) [TomHBIE poTOpHEIE COOPKHU

TOHKOCTEHHbIC UWJIMHIAPHI WM Psi COCAMHEHHBIX MEXKAYy CO00H TOHKOCTEHHBIX
OUIMHIPOB, U3TOTOBJICHHBIX M3 OJHOTO MM 00Jiee MaTepHaioB C BHICOKUM 3HAaYeHUEM
OTHOIIEHUS TPOYHOCTH K IDIOTHOCTH, yKazaHHeix B [IOSICHUTEJIbBHOM
3AMEYAHUN « nHacrosmemy pasfeny. CoequHeHHE IWIMHIPOB MEXKIYy Co00M
OCYIIECTBIISIETCS. TpU TOMOLIM THOKHX CHIB(QOHOB WM KOJIEl, ONHCAHHBIX B
gactu 5.1.1. (c) Hmwke. CoOpaHHBIA POTOP MMEET BHYTpPEHHIOKO(Me) Teperopoaxky(u) u
KOHIICBBIE Y3IIbI, omucaHHble B dacTax S5.1.1. (d) u (e) mmwke. OmHako ToyHas cOOpka
MOXeT OBITh MOCTABJICHA 3aKa3YMKY B YACTHYHO COOPaHHOM BHJIE.

b) PoTopnbie TpyOBI

CrnenuanbHO TpeTHA3HAYECHHBIC WU TIOJATOTOBJICHHBIC TOHKOCTCHHBIC MFIIMHIPHI C
tommuHo# crenku 12 MM (0,5 moiima) wim MeHee, quaMeTpoM ot 75 MM (3 mroitma) 1o
400 mM (16 mrOMMOB), M3TOTOBJICHHBIC U3 OJHOTO WM 0OJ€€ MaTePUAIOB, MMEKOIIUX
BBICOKOE 3HAUYEHWE OTHOIICHWsS TMPOYHOCTH K  IUIOTHOCTH, VKa3aHHBIX B
[NOACHUTEJIbBHOM 3AMEYAHUNMU k HacTOAIIEMY pa3ierty.



c) Konpua nmm cunboHs

KomnoHeHTHI, crenuanbHO TpenHa3HAYeHHbIE WM TOATOTOBIEHHBIE IS CO3JIaHUS
MECTHOM OTIOPHI IUTSI POTOPHOI TPYOBI MIIM COSAMHEHHS Psijia POTOPHBIX TPYO. CHITb(OHBI
MPEJICTABIISIOT COOO0M KOPOTKUE MUIMHIIPHI ¢ TOMIIUHON cTeHku 3 MM (0,12 mroiima) min
MeHee, nraMeTpoM ot 75 MM (3 mroiima) no 400 MM (16 mroitMOB), IMEFOIIUX OJIUH TOdp
Y U3TOTOBIIEHHBIE U3 OIHOTO M3 MaTepHaJIOB, HIMEIOIINX BHICOKOE 3HaUeHHE OTHOIICHUS
MPOYHOCTH K IUIOTHOCTH, YyKazaHHbIXx B [IOSACHUTEJIBHOM 3AMEYAHUU «
HACTOSIIEMY pa3Jieny.

d) [Teperopoaku

KomnonenTs! B popme mucka aumamerpom ot 75 mm a0 400 MM (ot 3 mo 16 moiiMoB),
CIHENUATBLHO NPEHA3HAUCHHBIC W TIOJATOTOBICHHBIC /11 YCTAHOBKH BHYTPH POTOPHOI
TpyOBl HLEHTPU(PYTrd C IEIbI0 H30JIMPOBATh BBIIYCKHYIO KaMepy OT TIJIaBHOM
pa3aeIuTeNIbHOM KaMephbl M B HEKOTOPBIX CITyYastX JJIs YIIydlleHus UpKysiinuu raza UF6
BHYTPH TJIABHOM pa3JIeIUTEIBHON KaMepbl POTOPHOU TPYOBI M H3TOTOBJICHHBIC U3 OJHOTO
W3 MaTepHaloB, UMEIOIINX BBICOKOE 3HAUCHHE OTHOIICHUS MPOYHOCTH K TUIOTHOCTH,
ykazauaHbix B [IOSICHUTEJIbBHOM 3AMEUYAHNU k HacTosmeMy pas3zieiy.

e) BepxHue/HMKHUE KPBIIKH

KommnonenTs B hopme ancka quamerpoM ot 75 mwm (3 mroiima) mo 400 mm (16 mroiiMoB),
CHCIMAIBHO MpeIHA3HAYCHHBIC WM IOArOTOBJACHHBIC TaKHM 00pPa30M, 4TOOBI TOYHO
COOTBETCTBOBATh JTMAMETPy KOHIIOB POTOPHOM TPYyOBI M OJiarofaps 3TOMY yAEpP)KUBATh
UF6 BHyTpH ee. DTH KOMIOHEHTHI HCIIONB3YIOTCS UIS TOTO, YTOOBI IMOIICPKHUBATH,
yAEP)KUBAaTh WM COJAEP)KaTh B ceOe KaK COCTABHYHO YacTh JJIEMEHTBI BEPXHErO
MOJIIIMITHAKA (BEPXHAS KpBIIIKA) WM CIYy)XUTh B KayeCTBE HECylled dYacTu
BpAIAIONIUXCSA JJIEMEHTOB JJICKTPOIABUTATENS W 3JCMEHTOB HIDKHETO IMOAIIMITHUKA
(HMXKHSS KPBIIIKA), U U3TOTOBISIOTCS M3 OJHOTO U3 MATEPHANIOB, UMEIOIIUX BBICOKOEC
3HaYCHHE OTHOIICHHS MPOYHOCTH K TUIOTHOCTH, ykazaHHBIX B I[IOSCHUTEJIBHOM
3AMEYAHUU k HacrosmieMy pas3zieiny.

[NOACHUTEJIbBHOE 3AMEYAHUE
Jiis Bpamaronuxcsi KOMIIOHEHTOB IIEHTPUQYT HCIIOIB3YIOTCS CIIEAYIONTIe MaTepHaIbl:

a)  MapTEHCHTHOCTApEIOIIMe CTaTH, MMEIONIHe MAKCHMAIbHBIH Mpeies IPOYHOCTH
Ha pacTsokenue 2,05 x 10° H/m? (300 000 dyHT/kB. moiiM) it Gonee;

b)  agrOMUHHEBBIC CIUIaBbl, HMEIOIINC MAaKCHMAJIbHBIH Tpeaea MPOYHOCTH Ha
pactsxenue 0,46 x 10° H/m? (67 000 ¢yHT/KB. mroiim) umu 6omnee;

c) BOJIOKHUCTBIC (HUTENOO00HBIC) MaTepPHAalbl, IPUTOIHBIC JJIS MCIIOJIB30BaHUS B
KOMIIO3UTHBIX CTPYKTYpax U UMEIOIKE 3HAYECHUS YIACIbHOIO MOIYJIS YIPYTOCTH
12,3 x 10° M mwmm Gonmee ¥ MaKCHMAIBHOTO YIENBHOTO ITIpejeNa MPOYHOCTH Ha
pactsxenne 0,3 x 10° M um Gonee («yAenbHBI MOIY/Ib YHIPYrOCTH» — 3TO
moxayas FOHra B H/Mz, JIeJICHHBIA Ha YyNEJbHBIM BEC B H/M3; «MaKCUMaJIbHBIH
YIENbHBIN MpeAeN NPOYHOCTH HA PACTSKEHUE» — 3TO MAKCUMAJbHBIM Ipenes
IPOYHOCTH Ha pacTsikenue B H/M%, nenennblii Ha yaenbHsIii Bec B H/m?).



5.1.2.

CraruyecKkue KOMIIOHEHTbI
a) IToamuMMmHUKN ¢ MarHUTHOM MOJBECKOI

CroenuanbHO TPEAHA3HAYCHHBIC WM IOATOTOBIICHHBIE MOMIIUITHUKOBEIE — Y3JIBI,
COCTOSIIIME U3 KOJBIIEBOI'O MAarHuTa, IMOJBCIICHHOTO B 000iiMe, comepkalien
nemiupytonyro cpexy. OOoiima wm3rotoBisieTcs u3 crtoiikoro k UFs Marepmana
(cm. IIOSACHUTEJIBHOE 3AMEYAHUE k pasneny 5.2.). Maraur coeguHsieTcs ¢
MOJIFOCHBIM HAKOHEYHUKOM WM BTOPBIM MAarHUTOM, YCTAaHOBJICHHBIM Ha BEpXHEH
KpBIIIKE, onvcaHHOW B paszzgene 5.1.1.(e). MarHuT MoxeT uMeTbh (opMy KOJbLA C
COOTHOIIEHHEM MEXAYy BHEUIHNM ¥ BHYTPEHHUM AWAMETPaMH, MEHBIINM WIH
paBHbIM 1,6:1. Maraut wMoxer wuMeTh (OpMy, OOCCICUHBAIOIIYI HAYaIbHYIO
nporuriaemoctb 0,15 'a/m (120 000 equaun;, CI'C) wmnm Oonee, WM OCTaTOYHYIO
HaMarHW9eHHOCTH 98,5% wnm Oosee, WM MPOU3BECHIE MHIYKIIMN HAa MAaKCHUMAIBHYIO
HanpsokeHHOCTs mons Gomee 80 k/Ix/M® (107 T'c.d). Kpome OOBIMHEIX CBOMHCTB
MaTepuana, HeoOXOJUMbBIM MPEIBAPUTEIHHBIM YCIOBUEM SIBIISICTCS OTPAaHUYCHUE OYEHBb
ManbMu gorryckamu (mernee 0,1 mm uu 0,004 mroiiMa), OTKIIOHEHUS] MATHATHBIX OCEH OT
TEOMETPHYECKUX Ocel Win obecrieueHrne 0co00i TOMOTEHHOCTH MaTeprasa MarHuTa.

b)  [ommmnauku/nemmndepsl

CrienmanbHO TpeIHa3HAYSHHBIE HITH MTOATOTOBJICHHBIE MTOAIIUITHAKH, COJIEpIKaIIne y3el
OCBH/YIUTOTHUTEIILHOE KOJIBIIO, CMOHTHPOBaHHBIK Ha jgemmdepe. Ochb 0OBIYHO
npeacTaBisieT co0oi Bal U3 3aKaJEHHOW CTAIM ¢ OJJHMM KOHIIOM B (hopMe monycdepsl, u
CO CpeCTBaMU TOJICOCTMHEHHSI K HI)KHEH KPBIIIKe, OMMcaHHO! B pasaene 5.1.1. (e), Ha
npyrom. Bam, omHako, MOXeT OBITh COEAMHEH C THIPOAMHAMUYECKUM TOAIIHITHIKOM.
Kombiio wumeer ¢opMmy TabimeTku ¢ mnoiaychepuuecKuM yriayOleHHeM Ha OJHOU
MOBEPXHOCTH. DT KOMIIOHEHTHI YaCTO TOCTABIISIFOTCS OTACIBHO OT AemMIiepa.

c)  MounekynspHble HACOCHI

CrienmanbHO TIpeIHa3HAYEeHHBIE HITH TIOITOTOBIIEHHBIE IMIHHPHI C BRITOYCHHBIMH WIIH
BBIJABJIICHHBIMA BHYTPH CHHPaJbHBIMH KAaHABKaMH M C BBICBEPJICHHBIMH BHYTPH
OTBepCTHSIMH. THIIOBBIMU pa3MepaMH SIBISIOTCS CIeAyIONIne: BHYTPEHHUN TUaMeTp OT
75 mm (3 mroiima) mo 400 mMm (16 mroiimoB), TonmuHa crenku 10 mm (0,4 aroiiMa) wiau
Oomee, ¢ nIUHOW, paBHOW naWaMeTpy wim Oomibine. KaHaBku OOBIYHO HMMEIOT
NpSMOYTOJIFHOE ToTepeyHoe ceuenue u riayouny 2 mm (0,08 mroiima) mmu Goree.

d) Cratops! ABUTaTENCH

CrienManbHO MpeIHa3HAYCHHBIC HJIH MOJITOTOBJICHHBIC CTATOPBI KOJIBIIEBON (HhOPMBI 1S
BBICOKOCKOPOCTHBIX MHOTO(]a3HBIX TUCTEPE3UCHBIX (mmm PEaKTUBHBIX )
ANIEKTPOJIBUTATENEH IEPEMEHHOT0 TOKA JUTI CHHXPOHHOW Pa0OTHI B yCIOBHSIX BAaKyyMa B
muamnazone gactor 600-2000 I'm n B muamazone momHocTed 50—1000 BA. Cratops
COCTOST M3 MHOTO(a3HBIX OOMOTOK Ha MHOTOCTIOMHOM KEJI€3HOM CEPJICYHHUKE C HU3KUMU
MOTEPSIMH, COCTABJICHHOM M3 TOHKHUX TUTACTHH, 00br9HO TommHOH 2,0 MM (0,08 mroiima)
WA MEHee.

e) Kopmyca/mpueMHUKH IeHTpUDYTH

KoMmoHeHTsl, crienuanbHO MpeAHa3HAYCHHBIE WIH MOATOTOBICHHEIC AJISl pa3MEIICHUS B
HUX COOpKH pOTOpHOW TPyOBI Ta3oBoil meHTpudyru. Kopmyc cocTouT M3 KECTKOTro
MWIAHIPA C TOJMIIMHON cTeHku 10 30 MM (1,2 motiMa) ¢ MpeIU3uOHHO 00paboTaHHBIMU
KOHI[AMH JUISl YCTAHOBKH TOJALIUITHUKOB U C OJTHUM HIIM HECKOJBKUMH (hIaHLIAMU ISt



5.2.

5.2.1.

MoHTaxa. OOpaboTaHHBIE KOHIBI TMApaIUICNbHBI JPYT APYTY H TEPICHIUKYISIPHBI
MPpOAOJBbHON OcH uiuHpa B npenenax 0,05 rpanyca unu Mmenee. Kopmyc MOXeT Takxke
peaACTaBIATh coboit KOHCTPYKIUIO AYCUCTOT'O TUIIA AJISA PaAaSMCUICHUA B HEM HCCKOJIBKUX
poropHbix TpyO. Kopmyca u3roraBimBarorcs U3 Marepuaion, koppo3uectoiikux k UFg,
WJTH 3alUINAI0TCS TIOKPBITHEM M3 TAKHX MaTepPHalioB.

) JloBymiku

CrienaibHO MpenHa3HAYeHHBIE WK TOATOTOBICHHBIE TPYOKH BHYTPEHHUM JTUaMETPOM
1o 12 mm (0,5 nroiima) muist u3Bnedenus rasza UFs 13 poTopHO# TpyOBI IO METOLY TPYOKH
[Tuto (T.€. c OTBEpCcTHEM, HAIIPaBICHHBIM Ha KPYTrOBOH MOTOK Tra3a B POTOPHOH TpyOe, K
npuMepy, MOCPEICTBOM M3rnba KOHIA pagHaibHO PACIIONOKEHHOH TpyOKH), KOTOpPHIE
MOJKHO TIPUKPEIUTh K IIEHTPAIbHON CHCTeMe M3BJIeueHHs ra3a. TpyOKH U3roTOBICHBI U3
MarepuanioB, kopposuecToMkux K UFs, umum 3ammimarorcss HOKPHITHEM W3 TaKHX
MaTepuaoB.

CnenquajbHO TMpeJHa3HAYEHHble MJIH TMOATOTOBJIEHHBbIE BCIOMOraTejbHbIE
CHCTeMbI, O00OpyI0BaHMe W  KOMIOHEHTbI [UISi  WCHOJb30BaHUS  Ha
razoueHTpudyxHoii ycTaHOBKe 110 000raieHuIo

BBOJJHOE 3AMEUYAHUE

BcromorarensHble CHCTEMBI, O0OOpPYIOBaHHE W KOMITOHEHTHI Ta30ICHTPU(YKHON
YCTAaHOBKH TI0 OOOTAICHHUIO MPEICTABIIAIOT COO0H CHCTEMBI YCTAHOBKH, HEOOXOIMMBIC
qutst iogaun UFs B IGHTpU(YTH, IS CBA3M OTACIBHBIX IIECHTPUDYT MEXKTY COOOM C IISIIBIO
o0pa3oBaHHs KacKaoB (MK CTyIeHel ), YTOOBI TOCTUYh 00Jiee BEICOKOTO 00OTaIeHHs U
W3BJICYb «IPOIYyKT» H «XBOCTB» UFs w3 mentpudyr, a Takke o0OpyIOBaHHE,
HEOOXOAMMOE I TPHUBEACHUS B JEHCTBUE IICHTPU(PYT WIA JUIsl YIPaBJICHUS
YCTaHOBKOM.

O06prya0 UF6 HicniapsieTcst 13 TBEpABIX BEIIECTB, IIOMEIICHHBIX BHYTPH MOOTPEBaEMbIX
aBTOKJIaBOB, W TIOJaeTCs B ra3oo0paszHoil dopme K IeHTpudyram depe3 CHCTEMY
KOJUISKTOPHBIX TPyOOIIpoBOIOB Kackasa. «IIpomykT» u «xBocthl» UFg, mocTymnaromnue u3
HeHTpudyr B BUAE Tra3000pa3HBIX ITOTOKOB, TaKXe TMPOXOAAT Yepe3 CUCTEMY
KOJUIGKTOPHBIX TPYOOIPOBOJIOB KacKala K XOJIOJHBIM JIOBYNIKaM (pa0OTarolUM IpH
temneparype okojio 203 K (-70°C)), rae oHH KOHACHCUPYIOTCS U 3aTE€M MTOMEIIAIOTCS B
COOTBETCTBYIOIIIMEC KOHTEWHEPHI JUIS TPAHCIOPTUPOBKM WJIM XpaHeHus. Tak Kak
YCTAaHOBKA IO OOOTAICHUIO COCTOWT M3 MHOTHX TBICSY IEHTPU(YT, COOpPAHHBIX B
KacKa/bl, CO3Jal0TCsI MHOTOKWJIOMETPOBBIE KOJUIEKTOPHBIE TPYOONpPOBOJIBI KACKaI0B C
THICSIYAMU CBAPHBIX IIBOB, IPUYEM CXEMa OCHOBHOM YaCTH UX COSJIMHEHUI MHOTOKPATHO
noBTopsiercs. O60pyAOBaHHE, KOMIIOHEHTBI U CHCTEMbI TPYOOTIPOBOIOB H3TOTOBISIOTCS
¢ coOIroIeHNEM BEICOKMX TPeOOBaHUN K BaKyyM-TDIOTHOCTH M YUCTOTE 00paOOTKH.

Cucrembl HO}Ia‘lI/I/CI/ICTeMLI OTBOJAA «IIPOAYKTA» U «KXBOCTOB»

CrieruanibHO TIpeTHA3HAYCHHBIE WJIM MOJTOTOBIEHHBIE TEXHOJOTHYECKHUE CHCTEMBI,
BKJTIOYATOIIHE:

MUATAIOIINE aBTOKJIABHI (MJIM CTAHITHH ), ICTIONb3yeMbIe aiis mofaun UFs B Kackas

uentpudyr npu aasienun go 100 klla (15 ¢pynT/KB.AM0MIM) ¥ TipK cKOpocTH | Kr/4a
HIIH 0O0JIEE;
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5.2.2.

5.2.3.

5.2.4.

JecyOIMMaTopPbI (MM XOJOAHBIC JIOBYIIKH), UCTONb3yeMble s BeiBeaceHus: UFq
n3 KackamoB mpu maiaeHun go 3 klla (0,5 dyaT/KB.MI0kM). JlecyOmmMaTops
cnocoOHbI oxnaxaatbes 10 203 K (-70°C) u marpeBathes a0 343 K (70°C);

CTaHLIMU «IPOIYKTa» U «XBOCTOB», HUcToib3yeMble s mnepemenieHuss UFs
B KOHTEUHEPHL.

Ora yCTaHOBKa, 00OPYJOBaHHWE W TPYOOIPOBOABI IOJHOCTHIO H3rOTABIMBAIOTCS M3
croikux kK UFs wMarepwanoB WM  3alMINAIOTCS  MOKPBITHEM W3  HHX
(cm. [TIOACHUTEJIBHOE 3AMEYAHUE k panHOoMy pasgeny) C COONMIOACHHUEM
BBICOKHX TPEOOBAHMH K BaKyyM-TUIOTHOCTH U YHCTOTE OOPabOTKH.

MamuHHbIE CHCTEMBI KOJUVIEKTOPHBIX prﬁOHpOBOIlOB

CrienajbHO TIpeJHAa3HAYCHHBIC MM IOATOTOBJICHHBIE CHCTEMBI TPYOONPOBOAOB H
koyuiekTopoB i yaepxkanusi UFs BHyTpu UHeHTpU(YXHBIX KackagoB. OTa CETh
TpyOOIIPOBOAOB OOBIYHO IPENCTABISIET COOOM CUCTEMY C «TPOHHBIM» KOJUIEKTOPOM, H
Kaxas HeHTpudyra coeqUHEeHa C KaXKAbIM U3 KOJJIEKTOpoB. ClenoBaTesbHO, cXema
OCHOBHOM YacTH WX COCOUHEHHUS MHOTOKpaTHO moBTopsiercs. OHa MOJIHOCTBIO
miroraBiuBaerca u3 croWkux K UFs wmatepuanoB (cMm. IIOSCHUTEJIBHOE
3AMEYAHHUE k HacrosmeMy pasleny) C COOJNIOJCHHEM BBICOKHMX TpeOOBaHUI K
BaKyyM-IJIOTHOCTH M YHCTOTE 00pabOTKH.

Macc-cnieKTpoMeTpbl/ucTOYHUKH HoHOB 1J1s1 UF

CHCHI/IHJII)HO NMpEAHA3HAUYCHHBIC UJIU MMOATOTOBJICHHBIC MAarHUTHBIC WM KBAJAPYIIOJIbHEIC
MAacC-CIIEKTPOMETPEI, CIIOCOOHBIE MTPOU3BOUTH MPSMOI 0TOOP MPOO TOJaBaeMOi MaccChl,
«IIPOIIyKTay MIIN «XBOCTOB» M3 Ta30BbIX MOTOKOB UFs 11 06mamaromue moHeIM HaOOpoM
CIIEIYIOIINX XapaKTePUCTUK:

1. yIenbHas paspeliaroiias CllocoOHOCTh 10 Macce cBbiie 320;

2. COACPIKAT HMCTOYHHUKHU HOHOB, HU3TrOTOBJICHHBIC M3 HHUXPOMa WJIMW MOHCIIA HIIN
3AIMUIICHHBIC ITOKPBITUEM U3 HUX, UJIH HUKCIINPOBAHHBIC,

3. COoJIepKaT HOHU3ALUOHHBIE HCTOYHUKH C OOMOapIUpOBKON SIIEKTPOHAMU;

4. CoJIepKaT KOJUIEKTOPHYIO CHCTEMY, TIPUTOIHYIO JUISI U30TOMTHOTO aHAIIN3A.
IIpeoGpa3zoBaTesin YaCTOTHI

IIpeobpazoBaTenu 4YacTOThl (TakKe H3BECTHBIE KaK KOHBEPTOPHI WM WHBEPTOPHI),
CHEUUAIFHO TIpefHA3HAUYCHHbIE WJIM TOATOTOBJIECHHBIE [UI THTAaHUS CTaTOpPOB
IIBUTATEJICH, OMpeNeicHHBIX B momamyHkTe 5.1.2.(d), wim dYacTw, KOMIIOHEHTHI H

moAcOOpKM Takux MpeoOpa3oBaTee dYacTOTHI, OOJANAoNIie IIOJHBIM Ha00pOM
CIIEYIOIUX XapaKTEPUCTHK:

1. MHOTO(a3HbIN BeIxo] B auana3zone ot 600 mo 2000 I'm;
2. BBICOKAsI CTAOMIIBHOCTH (cO cTabmimn3anuei gacTothl sryumre 0,1%);
3. HU3KHUE HEIMHEWHEIE UCKaxeHus (MeHee 2%);

4. K03 UIUEHT TTOJNIE3HOTO JeiicTBHA cBhIme 80%.
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5.3.

5.3.1.

5.3.2.

5.3.3.

[NOACHUTEJIBHOE 3AMEYAHUE

IlepeuncnenHoe Bblle OOOPYZOBaHME BCTYIIAeT B HEMOCPEACTBCHHBIM KOHTAKT C
texHojorudeckuM razoM UFs ninm HenmocpencTBEHHO yrpaBisieT paboTol HEHTPUPYT U
MPOXOKACHUEM Ta3a OT HEHTPU(QYTH K HeHTpU]yTe 1 U3 KacKaaa B KacKaJ.

Kopposuecroiikue k UFs maTepuansl BKIIOUAIOT HEPXKABEIOIIYIO CTajlb, AJFOMUHHM,
aJIOMUHUEBBIC CIUIaBbl, HUKEIh WIH CIUIaBhI, cogepkariue 60% u 6omee HUKEIS.

CrnennaJibHO NpeAHA3HAYEHHBIE WM MOATOTOBJEHHbIe COOPKH W KOMIIOHEHTHI 115
HCIO0JIb30BaHUs PU ra3zogu¢¢y3uoHHOM 000ralieHuH

BBOJHOE 3AMEYAHUE

IMpu razomuddy3roHHOM MeTolAe pa3leNeHHs HW30TONOB ypaHa OCHOBHOM
TEXHOJIOTHYECKOW COOPKOW SBJISIETCA CHEIMaNbHBIA TOPHUCTHIH Ta301u¢dhy3nOHHBIH
Oapbep, TEIUIOOOMEHHMK I OXJIAXICHHMs Ta3a (KOTOPBI HarpeBaeTcs B IPOIEcce
cKaTus), YIUIOTHUTENbHBIE KJIamaHbl M  PEryJupylollve KIamaHbl, a Takke
TpyOonpoBoabl. Ilockonbky B  Ta3oan((y3HOHHON TEXHOJOTHHM HCIONB3yeTCs
mectudropucteiii ypan (UFs), Bce obopynoBanue, TpyOONpPOBOABI M MOBEPXHOCTH
M3MEPHUTEIBHBIX MPUOOPOB (KOTOpBHIE BCTYMalOT B KOHTAKT C Ta3oM) JIOJDKHBI
M3TOTAaBIMBATHCS U3 MATEPUANOB, COXpaHAIOUINX cTaOwibHOCTH Npu KoHTakTe ¢ UFs.
I'azomn¢dy3nonHas ycTaHOBKA COCTOUT U3 Psiia TAKMX COOPOK, TaK YTO UX KOJIUYECTBO
MOXET ObITh BaXKHBIM II0Ka3aTeJIeM KOHEUHOI'O IIpeIHa3HAUCHHUS.

I'azonudgdy3nonnnie Hapbepbl

a) CrnenuanbHO TpenHa3HAUYCHHbIE WJIM IIOATOTOBJICHHBIE TOHKHE, IOPHUCTHIE
GuabTpHI ¢ pasmepoM mop 100-1000 A (arrctpem), TommumHo#H 5 MM (0,2 mroiiMa) WiH
MeHbIe, a a1 TpyOuarbix ¢opm auamerpoMm 25 mm (1 groiimM) win MeHble,
W3TOTOBJICHHBIE U3 METAIMYECKHX, MOJMMEPHBIX WM KEePaMHUYECKUX MAaTepHajoB,
kopposuectoiikux k UFs, n

b) CTIEITHAIBHO TTOJATOTOBJICHHBIC COCIMHECHHUS WIIM TTOPOIIKH IJII HW3TOTOBIICHUS
Takux QUIbTPOB. TakWe COCAMHEHWS M TMOPOINKH BKIIOYAIOT HUKEIh WU CIUIaBHI,
conepxaiue 60% nnm 6oiee HUKeIs, OKCU ATFOMUHHS WK cToikue K UF¢ momHOCTRIO
(hTOopupOBaHHBIE YTIIEBOAOPOIHBIE TIOIMMEPHI ¢ UUCTOTOH 99,9% mim 6onee, pasmepom
gacTul] MeHee 10 MKM U BBICOKOW OJHOPOTHOCTBIO YACTHII IO KPYIMHOCTH, KOTOPHIC
CHEIMAIBHO TIOrOTOBIICHBI JIJISl H3TOTOBICHHS ra301u(p(Hy3uOHHBIX OaphEPOB.

Kamepsl nuddyszopos

CHeHI/IaIILHO MMpEAHA3HAYCHHBIC WJIM ITOATOTOBJICHHBIC T€PMCTUYHBIC HUJIUHAPHUYCCKUEC
cocyabl quametpoM 6osee 300 mum (12 aroitmoB) u anmuHol 6onee 900 MM (35 moNMOB),
WJIH TPSMOYTOJIBHBIE COCYBI CPABHUMBIX Pa3MEpOB, UMCIOIUE OJWH BIYCKHOW M JIBa
BBIITYCKHBIX MaTpyOKa, AMaMeTp KaKIOTro W3 KOTOpeIX Ooiee 50 mm (2 mroiima), muis
MOMEIIEHHUS B HUX Tra30auddy3noHHBIX OapbepoB, M3roToBICHHbIE U3 CTOMKHX K UFg
MaTepHAaJIOB WU 3alUICHHbIC TTOKPHITHEM U3 HUX, M TIPEAHA3HAUYCHHBIC [T YCTAHOBKU
B TOPU30HTAIEHOM HITH BEPTHKAIHHOM MOJIOKCHUH.

KoMnpeccopbl 4 ra301yBKU
CrenualibHO  TPEHA3HAYCHHBIC WM IOATOTOBJICHHBIC OCEBBIC, IIEHTPOOCIKHBIC
Wi O0BEMHBIE KOMIIPECCOPHI, WJIM Ta30AyBKA C TPOM3BOAUTEIBHOCTHIO Ha BCOCE

I M /Mur  wm  Gonmee UFs W ¢ [gaBieHHEM Ha BBIXOAE [0 HECKOJIBKHX
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5.34.

5.3.5.

54.

coreH klla (100 ¢pyHT/KB. AFOIM), MpeTHa3HAYCHHBIC TUTS JIOJITOBPEMEHHOM
skcmuryatanud B cpeie UFs ¢ anekTpoaBuraTesieM COOTBETCTBYIOIICH MOIITHOCTH HITH 0e3
HETO0, a TAK)KE OT/JCJIbHBIC COOPKH TaKUX KOMITPECCOPOB U T'a30[yBOK. DTH KOMIIPECCOPBI
Y Ta30yBKM UMEIOT Tiepenaja AaBieHus oT 2:1 mo 6:1 u M3roTaBIUBAIOTCS U3 CTOHKUX
k UFs MaTtepuanoB uiu MOKpHIBAIOTCS UMHL.

YniaoTHeHus Bpamamumuxcsa BajoB

CrenuanbHO TpEAHA3HAYCHHBIC WU TMOATOTOBJICHHBIC BaKyyMHbBIC YIUIOTHCHHS,
YCTaHOBJICHHBIC Ha CTOPOHE MOJA4YM M Ha CTOPOHE BBHIXOJa Ui YIUIOTHCHHS Bala,
COCJIMHSIONIET0 POTOP KOMIIPECCOpa WIIH Ta30yBKH C IMPHBOJHBIM JIBHTATENEM, C TEM
4TOOBI 00CCIICUNTh HAJCIKHYIO TEPMETH3AIUIO, IPESIOTBPAIIAIOIYI0 HATEKAHUE BO3/IyXa
BO BHYTPEHHIOIO KaMepy KOMIIpeccopa HiTH Ta30AyBKH, koTtopas HanonHeHa UFe. Takue
VIUIOTHEHHUSI OOBIYHO TPOSKTHPYIOTCS HAa CKOPOCTh HaTeKaHWs OydepHOro raza MeHee
1000 cv®/MuH (60 z[10171M3/MHH).

Tenmnooo0MeHHUKH 11 oxJa:kaeHus UFg

CrernuajibHO  MpEJHA3HAYCHHBIC WKW TOATOTOBICHHBIE  TEMJIOOOMECHHUKH,
HM3TOTOBJIECHHBIE M3 CTOMKHNX K UF6 MaTcpUuajIoB WX MOKPBITBIC MU (33 HUCKIIIOYCHUEM
HEPXKABEIOIICH CTallk), WU MEIbI0, WIA JIFOOBIM COYETAaHWEM OTHUX METalIOB W
paccuMTaHHbIE HAa CKOPOCTh M3MEHCHHUS JAABJICHUS, OMPEACISIONIEro yTeUKy, MEHee
10 ITa (0,0015 ¢ynuT/KB. mroiim) B dac npu mepenane maaienus 100 klla (15 ¢yHT/KB.
TTIONM).

CnennajibHO TNpeIHA3HAYEHHbIe WJIH MOATOTOBJIEHHbIE BCIOMOraTe/bHbIE
CHCTeMbl, 000pyI0BaHMe ¥  KOMIOHEHTHI /I  HCNOJb30BaHUA  TPH
razoandpPy3noHHoM o0orameHun

BBOJJHOE 3AMEUYAHUE

BcrnoMorartesbHbIe CHCTEMBI, 000pYOBaHHE U KOMIOHEHTHI s ra3oauddy3noHHbIX
YCTAaHOBOK TIO OOOTAIIEHUIO MPEICTABIISIOT COO0i CHCTEMBl YCTAHOBKH, HEOOXOIUMBIC
st nogaun UFg B razonndy3noHHyI0 cOOPKY, UIS CBSI3U OTAENBHBIX COOPOK MEKIY
co0oii 1 00pa3oBaHUs KackaloB (WK CTYIEHEH) ¢ IeNbI0 TOCTENEHHOTO MTOCTHKCHHUS
Ooyee BBICOKOTO OOOTallleHWsT W W3BICUCHHS «IMpOoAykTay u «xBoctoB» UFs u3
IUQPY3UOHHBIX  KaCKaJIOB. BBuoy — BBICOKOMHEPIMOHHBIX  XapaKTEPHCTHK
JUQQy3UOHHBIX KackaJgoB J000e NpepbiBaHHE HX pabOThI, 0COOEHHO MX OCTaHOBKA,
MPUBOMAT K CEpPhE3HBIM TocheACTBUAM. CremoBarensHO, Ha Tazoauddy3noHHON
YCTaHOBKE Ba)KHOE 3HAYCHHE UMEIOT CTPOTOE M TIOCTOSHHOE MOJIEpKaHNE BaKyyMa BO
BCEX TEXHOJOIMYECKHX CHCTeMaxX, aBTOMaTHyecKas 3alliTa OT aBapuii M TOYHOE
AaBTOMATHYECKOE PETyJIUPOBAHUE MOTOKA Tasza. Bce 3TO MPUBOIUT K HEOOXOIUMOCTH
OCHAINCHHUSI YCTAHOBKH OOJBIIAM KOJMYECTBOM CIHEHUATBHBIX H3MEPHUTENBHBIX,
PETYIUPYIOUINX U YIPABIISIOIINX CHCTEM.

0O06sp1ya0 UF 6 HciapsieTcst 3 MUIMHAPOB, TIOMENEHHBIX BHYTPH aBTOKJIABOB, U IMOAAETCS
B Tazoo0pa3HOW QopMe K BXOAHBIM TOYKaM dYepe3 CHCTEMY KOJUIEKTOPHBIX
Tpy6orpoBonoB Kackama. «IIpomykt» u «xBocTe» UFg, mocTymarommue U3 BBIXOIAHBIX
TOYECK B BHUJE TIa3000pa3HBIX IMOTOKOB, MPOXOMAT YEPe3 CUCTEMY KOJUICKTOPHBIX
TpyOOIIPOBOAOB Kackajga JMOO K XOJIOAHBIM JIOBYIIKaM, MO0 K KOMITPECCOPHBIM
CTaHIusAM, Tnae ra3oo0pasubeiii moToK UFs cxmkaercs u 3areM MOMeEIaeTcs B
COOTBETCTBYIOIIME KOHTEHHEPHl IUIsi TPAHCIOPTUPOBKU WM XpaHeHus. [lockoabky
razoqudGy3uoHHAs YCTAaHOBKA 110 OOOTAllEeHWI0 WMeeT OOJbIIoe KOJIWYECTBO
razoanddy3nOHHBIX COOPOK, COOPAaHHBIX B KACKaJbl, CO3IAI0TCS MHOTOKHIIOMETPOBEIC
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5.4.1.

5.4.2.

5.4.3.

5.44.

KOJUIEKTOPHBIE TPyOOTPOBOBI KAaCKaOB C THICSYAMH CBAPHBIX IIBOB, MPUYEM CXeMa
OCHOBHOM YacTH WX COEIWHEHWH MHOTOKpaTtHO moBTOpsiercsa. OOopynoBanwme,
KOMIIOHEHTBl M CHUCTEMBI TPYOOIIPOBOAOB HM3TOTOBISIOTCS C COOJIOJEHHEM BBICOKHX
TpeOOBaHMI K BaKyyM-IUIOTHOCTH H YHCTOTE 00pabOTKH.

CucreMbl moga4un/CUCTEMBI 0TBOAA «IMPOAYKTA» U «KXBOCTOB»

CrnenuanbHO TPEAHA3HAYCHHBIC WM TOJATOTOBJICHHBIC TEXHOJIOTHUECKUE CHUCTEMBI,
cnocoOHbIe padorars npu AasineHun 300 [1a (45 GpyHT/KB. Ar0IM) MM MEHEe, BKITIOYas:

MUTAIOINE AaBTOKIABHl (WJIM CHUCTEMBI), HWcHojib3yemble st momaun UFs
B razoaud G y3noHHBIC KaCKaIbl;

necyOauMaTopsl (MM XOJIOAHBIE JIOBYILKH), HCHIOIb3yeMble A BeiBeaeHus: UFs
u3 razoan(y3HOHHBIX KaCKalO0B;

crauuu oxwwkenus, rae UFq B razoobpasnoii opMme u3 Kackaga CKUMAETCS H
OXJIXKAAETCS 0 JKUIKOTO COCTOSHUS;

CTaHLIMU «IPOAYKTa» HIH «XBOCTOBY», HcHonb3dyeMble ans nepemerienus UFsg
B KOHTEUHEPHL.

CucreMbl KOJJIEKTOPHBIX TPYOONIPOBOAOB

CrienajbHO TpeJHa3HAYCHHBIC MM TOATOTOBJICHHBIE CHCTEMBI TPYOONPOBOAOB H
cucTeMbl KojutekTopoB 1uis yaepkanust UFs BHyTpu razonudy3noHHBIX KackagoB. JTa
ceTh TPyOOTIPOBOIOB OOBIYHO MPEICTABIAET COOOM CHCTEMY C «IBOWHBIMY» KOJIJIEKTOPOM,
r7ie Kaxaas sdyeiika coelMHeHa ¢ KaXXIbIM U3 KOJUIEKTOPOB.

BakyyMHBbIe cHCTeMbI

a)  CHelmanbHO TpeJHA3HAYEHHBIE WM MOATOTOBJIEHHBIE KDPYIHBIE BaKyyMHBIE
MarucCTpajinv, BaKyyMHBIC KOJIJICKTOPBI W BAaKYYMHBIC HACOChI MPOHU3BOAHUTCIBHOCTHIO
5 v*/mun (175 gyt /mun) unu Gonee.

b) BaxyymHbIe HacoCHI, ClielIMaabHO MpeIHa3HAYCHHBIE U paboThl B cofepIKalien
UFs atmocepe ¥ M3roTOBIEHHBIE W3 ANIOMHHUSA, HUKEJS WIH CILIaBOB, COAEPIKAIINX
0onee 60% HUKENS WX MOKPBITHIE UMU. DTH HACOCHI MOTYT OBITh WA POTAIUOHHBIMH,
WJTH TIOPITHEBBIMH, MOTYT UMETh BBITECHSIOIINE U (DTOPUCTOYTIICPOIHBIC YIIOTHEHUS, a
TaKk)Ke B HUX MOTYT IIPUCYTCTBOBATH CIEIHAIbHBIC pPa0oUYre KUAKOCTH.

Cl'leIlI/IaJIbeIe CTOIIOPHBIC U PEryJUpPyOIue KiIanaHbl

CrenmalbHO IpeJHa3HAuYEHHBbIE WM MOJATOTOBJICHHBIE PYYHBIE MM aBTOMAaTHYECKHE
CTOIIOPHBIE U PETYJIMPYIOLINE KJIallaHbl CHIb(OHHOTO THUIIA, U3TOTOBICHHBIEC U3 CTOWKUX
k UFs marepuanos, quamerpoM ot 40 1o 1500 mm (1,5 1o 59 nioiiMoB) 11 yCTaHOBKHU B
OCHOBHBIX M BCIIOMOTaTENBHBIX CHCTEMax ra30du(@y3uOoHHBIX YCTAaHOBOK IO
00O0ralieHuIo.
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5.4.5.

5.5.

Macc-ciekTpoMeTpbl/McTOYHUKH HOHOB 11 UFs

CrenmanbHO IpeAHa3HauYEHHbIE WU [IOJITOTOBICHHBIC MATHUTHBIE WJIN KBAaJPYyTOJIbHBIE
MaccC-CIIEKTPOMETPHI, CHOCOOHBIE MPOM3BOAUTH MPsAMONM OTOOp Mpo6 IomaBaeMoit
MAacchl, «IPOIYKTa» MU «XBOCTOB» U3 ra3oBbix MoTokoB UFs 1 oOnamatomye moaHbeIM
HaOOpOM CIIEAYIOIINX XaPAKTEPUCTHK:

1. yAedIbHas pa3pelarlas cnocooHOCTh 1o Macce cBbire 320;

2. COACPKAT MCTOUYHHMKHU HMOHOB, HU3TrOTOBJICHHBIC M3 HUXpPOMa WJIMW MOHCIA HIIN
3alMUIICHHBIC ITOKPBITUEM U3 HUX, WU HUKCINPOBAHHBLIC,

3. coJiepKaT HOHU3AIIMOHHBIE UCTOYHHUKH ¢ O0MOApAMPOBKON INEKTPOHAMU;
4. coJiepKaT KOJUIEKTOPHYIO CUCTEMY, TIPUTOJHYIO I M30TOMTHOTO aHAJIN3A.

[NOACHUTEJIBHOE 3AMEYAHUWE

[lepeuncnenHoe BpIIe O0OpPYMOBaHHWE BCTYMAET B HEMOCPEIACTBEHHBIM KOHTAKT C
texHonornyeckuM razoM UFs, 160 HemocpeacTBEHHO peryiIupyer MOTOK B Mpezenax
Kackaga. Bce moBepXHOCTH, KOTOPBIE BCTYMAIOT B KOHTAKT C TEXHOJIOTHUYECKUM Ta3oM,
LEJINKOM U3roTaBnuBaroTcs 3 ctokux k UFs MaTepranoB uiu nokpsiBatoTcst umMu. Jis
LeJield pa3lenioB, OTHOCANIMXCSA K ra3oaud@y3uoHHBIM YCTpOHCTBaM, MaTepHalbl,
kopposuectoiikue K UFg, BKIIIOUalOT HEP>KABEIOIIYIO CTallb, AIIOMUHUHN, aTIOMUHUEBEIC
CILTaBbI, OKCHUJI ATFOMHUHUS, HUKEIh WITH CIUIaBHI, cojepikamtie 60% wmim Ooiee HUKeNs, a
Taxke croitkue kK UFs MOIHOCTBIO (DTOpHpOBAaHHBIC YTIIEBOJOPOIHEIE TIOTUMEPHI.

CrnenuajibHO MpeIHA3HAYEHHbIE HJIU MOAT0OTOBJIEHHbIE CHCTEMbI, 000PYA0BaHUE U
KOMIOHEHTbI JUISI HCHOJB30BAHMSA HA YCTAHOBKAX  a3POJAMHAMHYECKOTO
o0oraieHus.

BBOJJHOE 3AMEUYAHUE

B mporueccax aspoamHammuyeckoro oboramenus cMmech razoodpasznoro UFs u jerkoro
raza (BOIOpPOJA WIIM TeNHH) COKUMAETCSd M 3aTeM IPOITyCKaeTCs 4epe3 pa3leisroline
JJIEMEHTHI, B KOTOPBIX M30TOITHOE pa3JelIeHHe 3aBEpIIIaeTCsl MOCPEACTBOM ITOIyICHHUS
OONBIIMX UEHTPOOEKHBIX CHJI IO TEOMETPUH KPHUBOJIMHEHHOW CTEHKH. Y CIIEIIHO
pa3paboTaHbI [[Ba TpoIlecca 3TOTO THIIA: MPOIECC COIUIOBOTO PAa3/IeleHUs W TpOoIlecc
BUXpeBOM TpyOku. J[lms o00omMX TpoOIEeccoB OCHOBHBIMH KOMITOHEHTaMH KacKana
paszeneHus SBISIOTCS IMIHHIPUIECKUE KOPITyca, B KOTOPBIX Pa3MeUICHbI CIeUAIbHbIE
pas3aenuTeNbHbIe AIIEMEHTHI (COIUTa MM BHUXPEBbIE TPYOKH), ra30Bble KOMIPECCOPHI U
TEIUIOOOMEHHWKH ISl yAalleHus oOpasyromerocs mpH cxaruu Tema. [lna
a’POJIMHAMUYECKUX YCTAaHOBOK TpeOyeTcsl LEeNbI psAJ TaKuX KacKaloB, TaK 4TO HX
KOJIMYECTBO MOXKET CIY)KUThb BaXHBIM YyKa3aTeleM KOHEYHOIO HCIIOIb30BaHUSL.
[MockonpKy B a’poAawHaMHU4ecKoM mporiecce ucnoib3dyercs UFs, moBepxHOCTH Bcero
obopymoBaHus, TPyOOIPOBOAOB M HM3MEPUTEILHBIX MPUOOPOB (KOTOpPHIE BCTYIAIOT B
KOHTAaKT C Ta30M) JOJDKHBI M3rOTaBIMBATHCS W3 MaTepHalioB, COXPaHSIOMINX
yCTOHYHUBOCTH NpH KoHTaKTe ¢ UFs.

ITOACHUTEJIBHOE 3AMEYAHUE

[lepeuncneHHble B HACTOSIIEM pa3liefie 3JIEMEHThl BCTYIAIOT B HENOCPEIACTBEHHBIN
KOHTAKT ¢ TexHoJorndeckum razom UFs mubo HEMmoCpeCTBEHHO PEryIHUpYIOT MOTOK B
npeaenax Kackaaa. Bce moBepXHOCTH, KOTOPBIE BCTYIMAIOT B KOHTAKT C TEXHOJIOTHYECKUM
ra3oM, UEIMKOM HM3roTaBiuBaroTcs U3 cTolkux Kk UFg MarepuasioB, WM 3allUIICHBI
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5.5.1.

5.5.2.

5.5.3.

5.5.4.

MOKPBITHEM M3 TAaKUX MarepuanoB. Jlns 1ened paszena, OTHOCSINErocs K 3IIEMEHTaM
adpPOIMHAMHUYECCKOTO oborameHus, koppo3uectoiikiue k UFg maTepuanbl, BKIIOYAIOT
MeJlb, HEPXKABCIOIIYIO CTajlb, ATFOMUHHMA, aTFOMUHUCBBIC CILIABbI, HUKEJIb WM CILIABBI,
comepxkamme 60% wnu Oomee Hukens, a Takxke croiikue K UFg mOIHOCTBIO
(GTOpUPOBAHHBIC YTIIEBOIOPOIHBIC MTOTHUMEPHI.

Pa3zneaurtenbHble comiia

CrenuanbHO TPEeIHA3HAYCHHBIC WIH TOJTOTOBJICHHBIC Pa3elIUTENIbHBIC COIIa U HMX
cOopku. PasmenuTeNnbHBIE COIUIA COCTOAT M3 INENCBUAHBIX H30THYTBIX KaHAIIOB ¢
pagumycom m3ruba mernee 1 mm (o0erauO0 0T 0,1 10 0,05 MM), KOppo3uecTorkux kK UFq, u
UMEIONINX BHYTPEHHIOI PEXYIIYI0 KPOMKY, KOTOpas pasJeNiieT MPOTEKAINUil Yepe3
COIUIO ra3 Ha JABe (HpaKIuu.

BuxpeBbie TpyOKH

CriennasibHO TpeIHa3HAYeHHbIE WM MOATrOTOBJICHHBIE BUXPEBbIe TPYOKH U MX COOPKH.
BuxpeBbie TpyOKM HMMEIOT LWIMHIPHYECKYH) MM KOHycoOoOpasHyw (dopmy,
M3TOTOBJICHHI 13 Koppo3uecToknx kK UFs MarepranoB wiy 3alIUIIeHBl TOKPHITHEM U3
TAaKUX MaTepI/IaHOB U UMCHOT I[I/IaMeTp oT 0,5 CM 10 4 cM HpI/I OTHOIICHUHN IJIMHBI K
muametpy 20:1 wnm MeHee, a TakkKe OJHO WM O0Jiee TaHTCHIMAIbHOE BXOJIHOC
otBepcTHe. TpyOKH MOTYT OBITh OCHAIIIEHBI OTBOIAMH COIIJIOBOTO THIIA HA OJTHOM HJIH Ha
000HuX KOHIIaX.

I[NOACHUTEJIBHOE 3AMEYAHUE

[TuraTenpHBIN ra3 HOCTYNAeT B BUXPEBYIO TPYOKY IO KacaTelbHON C OJHOTO KOHIA UIIH
yepe3 3aKpyUHUBAOLINE JIONATKH HIIN 4Yepe3 MHOTOUUCICHHbIE TAHT €HIIMAIbHBIE BXOTHBIC
OTBEpCTHS BIOJIb TPYOKH.

KoMmmnpeccopsl u razonyBku

CrienmanbHO TIpeIHA3HAYCHHBIE WM TOATOTOBIIEHHBIE OCEBbIe, NEHTPU(YKHBIC HIN
00BEMHBIE KOMITPECCOPBI MITH Ta30yBKH, U3TOTOBJICHHBIC U3 Koppo3uecTokux K UFs
MaTepualioB, WIM  3alllMIICHHBIE  MOKPBITUEM K3  TaKUX  MaTepHalioB,
IPOM3BOAUTENHFHOCTEIO HA BXoAe 2 M'/MuH min 6onee cmecn UFg m Hecymero rasa
(BOIOPOI WITH TEIHiA).

[NTOACHUTEJIBHOE 3AMEYAHUE
Takue KOMIIPECCOPHI U ra30,lyBKU OOBIYHO UMEIOT mepenay nasienus ot 1,2:1 mo 6:1.
YII0THeHHS] BPAIIAIOIIHUXCS BAJIOB

CreuunanbHO TpeaHa3HAuYeHHBIE WM TOATOTOBJICHHBIE YIUIOTHEHHUS BpaIAIOUIUXCS
BaJIOB, YCTaHOBJICHHBIE HAa CTOPOHE MTO1a4M U Ha CTOPOHE BBIXOAA AJIs YIUIOTHEHH Bana,
COCAMHSIOIIET0 POTOP KOMIIPECCOpa WIIM POTOP ra30lyBKH C IPUBOAHBIM ABUTAaTEIEM, C
T€M 4YTOObl 00€CHEUUTh HAAEKHYI TIEpPMETH3ALUI0, INPEIOTBPALIAIOUIYI0 BBIXO[
TEXHOJIOTMYECKOTO Tra3a WM HaTeKaHWe BO3[yXa WM YIUIOTHSIOIIEro ras3a BO
BHYTPEHHIOIO KaMepy KOMIIPECcopa WM ra3ofyBKH, KOTopas 3anoiHeHa cmecbio UFs u
HECYILETo rasa.
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5.5.5.

5.5.6.

5.5.7.

5.5.8.

5.5.9.

Ten1000MeHHUKH JJIS1 0XJIAKICHHUS ra3a

CrennaibHO NpeHa3HaYeHHbIE 403071 HOITOTOBJICHHBIE TENI000MEHHHUKH,
M3TOTOBJIEHHbIE U3 KOppo3uecToikux Kk UFs MaTepuanoB wiM 3allldIlEHHbIE TIOKPBITHEM
W3 TaKUX MaTepUaJIoB.

Ko:xxyxu pa3neasiionux 3JieMeHTOB

CHGHI/I&JII)HO NMpEeAHA3HAYCHHBIC WJIM TMOATOTOBJICHHBLIC KOXYXH  PasAC/IAIOIINX
9JICMCHTOB, U3I'OTOBJICHHBIC M3 KOppOBI/ICCTOI\/'IKI/IX Kk UFs MaTcpUuajioB UK 3alIUIICHHBIX
IMOKPBITUEM H3 TAKHUX MATCPHUAJIOB, MJIS1 MOMCHICHUA B HUX BUXPCBBIX TPY60K NI
pas3aciuTEIIbHBIX COIICIT.

[NOACHUTEJIbBHOE 3AMEYAHUE

OTH KOKYXH MOTYT TPEACTaBIATh COO0H IMUIUHAPUYECKAE KaMephl AHaMeTpoM Ooiee
300 MM u mmuHOM 601ee 900 MM MM TIPSIMOYTOJIFHBIE KaAMEPBI CPAaBHUMBIX Pa3MEpPOB U
MOTYyT OBITH MpeaAHa3HA4YCHBI IJId YCTAHOBKM B TOPHU3OHTAJIBHOM HJIM BCPTHKAJIHLHOM
TIOJIOKCHUH.

Cucrembl HOIla‘lI/I/CPICTeMbI 0TBOJA KIMPOAYKTA» U «KXBOCTOB»
CHCHI/IaJH)HO MPpEAHA3HAUYCHHBIC UJIU IMMOATOTOBJICHHBIC TCXHOJOTHYCCKHUE CUCTEMBI UJIU
O60py2[0BaHI/Ie JJIsL 000raTUTEIBLHBIX YCTaHOBOK, U3I'OTOBJICHHLIC U3 KOppO3H€CTOI71KPIX K

UFs MaTCpPUaIOB WIN 3allIUIICHHBIX ITOKPBITUEM U3 TAKUX MATCPHUAJIOB, BKIIFOYAIOMINUC:

a) MUTAONINE aBTOKJIABBI, IIEYH WM CUCTEMBI, UCTIONb3yeMble Juis mojnaun UFg mis
rporiecca 00OoTraIIeHHs;

b) JIecyOonmMMaTopsl (MM XOJOJTHBIE JIOBYIIKH), WCHOJIB3yeMbIe IS BHIBEICHUS
narpetoro UF¢ U3 mporiecca o0oraiieHus 1ist MOCAeIyIOIIero MePEeMEIICHHUS;

c) CTaHIIMM OTBEPXKACHUS WIM OXIWKEHHs, Hucroyib3yemble uid BoiBeZeHHs UFs
U3 mpotuecca oborameHus myTeM cxxatus 1 nepesoaa UF¢ B )KUAKYIO WK TBEPAYIO
dopmy;

d) CTaHIMM «IPOIYKTa» WM «XBOCTOB», ucmosb3yeMmble i nepemeneHus UFs

B KOHTEHHEPHI.
CucreMbl KOJUIEKTOPHBIX TPYOONIPOBOAOB

CrenmanbHO TpeqHa3HAYEHHBIE WM IOATOTOBIEHHBIE CHCTEMBI KOJUIEKTOPHBIX
TpyOOIIPOBOZOB, H3TOTOBIEHHBIE U3 KopposuecTtoiikux k UFs MaTtepuanoB wiun
3allMIICHHBIE IOKPHITHEM M3 TakUX MaTtepuanoB, it yaepkanus UFs BHyTpH
a9POTMHAMUICCKUX KACKaIOB. JTa CETh TPYOOIPOBOIOB OOBITHO IPEACTaBIICT COOO
CUCTEMY C «IBOWHBIM» KOJUIEKTOPOM, TZl€ KaXIbId KacKaj WM TPYIa KacKaloB
COEIMHEHBI C KaKJBIM U3 KOJIJIEKTOPOB.

BakyymHble cuCTEMbI H HACOCHI
a) CrenuanbHO NpeAHA3HAUYEHHBIE WJINM IOATOTOBICHHBIE BAaKyyMHBIE CHUCTEMBI,
TIPOM3BOJUTENLHOCTBIO HA BXOJE 5 MY/MHH WM 0Oliee, COCTOSIINE M3 BaKyyMHBIX

Marucrpaieii, BAKYyMHBIX KOJUIGKTOPOB M BaKyyMHBIX HAaCOCOB, W TpeIHa3HAYCHHEIE
TSt paboThl B conmepkamux UFs ra3oBeIX cpenax.
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5.5.10.

5.5.11.

5.5.12.

b) BakyymHble Hacochl, CEUANBHO MPEAHA3HAYCHHBIEC WM MOATOTOBICHHbBIC IS
pabothl B cogepxkarmux UFs ra30BBIX cpelax ¥ M3TOTOBIICHHBIE M3 KOPPO3UECTOUKUX K
UFs MaTepuanoB Wiv 3alIUIIEHHBIX TTOKPBITUEM U3 TaKMX MaTepuajioB. B 3Tux Hacocax
MOTYT HCIOJB30BaThCs (PTOPHUCTO-YTICPOIHBIC YILUIOTHEHUS UM CIICIUANIbHBIC paboune
JKHUIKOCTH.

CrnenmajbHble CTONOPHBIE U PeryJnpylonme KiIananbl

CrneuunanbHble NpeAHa3HAYCHHbIE WIH TOATOTOBJIECHHBIE PYyYHBIE WM aBTOMAaTHUYECKUE
CTOTIOpHBIE ¥ PETyIUpPYIONINE KiIamaHbl CHIb(QOHHOTO THIIA, W3TOTOBJICHHBIC W3
koppo3uectokux kK UFg maTepwioB WM 3alllMIIEHHbIE TOKPHITUEM M3 TaKHUX
MaTepuanoB, auameTrpoM oT 40 nmo 1500 MM 111 MOHTaXka B OCHOBHBIX U
BCIIOMOTATEIbHBIX CUCTEMAX YCTAHOBOK a3pOIMHAMHYECKOTO 00OTaICHHS.
Macc-cnieKTpoMeTpbl/ucToOYHUKHA HOHOB 1151 UFg

CrientnasibHO NpeAHa3HAYeHHBIE MM OATOTOBICHHBIE MATHUTHBIE MIIM KBaIPYIOJIbHBIC
Macc-CIeKTPOMETPHI, CIOCOOHBIE MPOU3BOAUTH NPsAMON 0TOOpP IPo0 MoJaBaeMoii Macchl,
«IPOIYKTa» U «XBOCTOB» U3 Ta30BbIX MOTOKOB UFs 1 00mamaromniue moHEIM HabopoM
CIIEIYIOIINX XapaKTePUCTHK:

1. yIenbHas paspeliarolias CltocoOHOCTh 10 Macce cBbiie 320;

2. COACPIKAT HCTOYHHUKHU HOHOB, HU3IrOTOBJICHHBIC M3 HHUXPOMa WJIHW MOHCIIA HIIN
3aIMUIICHHBIC ITOKPBITUEM U3 HUX, UJIH HUKCIINPOBAHHBIC,

3. coJiepKaT MOHU3AI[MOHHBIC UCTOYHUKH ¢ OOMOApAMPOBKOM AIEKTPOHAMU;
4. colepKaT KOJUIEKTOPHYIO CUCTEMY, TPUTOAHYIO 11 H30TOMHOTO aHAIM3a.
Cucrtemnl otaeenust UFq oT Hecymiero raza

CrenmanbHO TpeHa3HaYeHHbIE WITH MTOATOTOBJICHHbBIE TEXHOJIOTUYECKHE CHCTEMBI JJIS
otaenenus: UFs oT Hecymiero raza (Bogopoia UiIH TeIIHs).

I[NOACHUTEJIbBHOE 3AMEYAHUE

OTH CHCTEMBI TIpeIHa3HA4YCHBI i1 cokpareHus coaepxxanus UFs B Hecymem rasze 1o
OJIHOM YacTH Ha MUJUIMOH WJIM MEHEE U MOTYT BKJIIIOUATh TaKO€ 000pyI0BaHUE, KaK:

a) KpUOTEHHBIE TETUNIOOOMEHHUKH W KPHOCEMapaTophl, CIIOCOOHBIE CO3/1aBaTh
temuepatypsl -120°C wiu MeHee, Win

b) OJIOKM KPUOTEHHOTO OXJIQXKICHHUS, CIIOCOOHBIE co3laBaTh Temrmeparypsl -120°C
WM MEHee, WIN

c) OJIOKM pa3[eNUTENbHBIX COTEN WM BUXPEBBIX TpyOOok mist otaenenus UFs ot
HECYIIIETO ra3a, UiH

d) xonouabie toBymkn UFg, ciocoOHbIe co3maBath Temmepatypsl -20°C wim MeHee.
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5.6.

5.6.1.

CnenuanbHO NpeaHAZHAYEHHbIE WM MOATOTOBJIEHHbIE CHCTEMbI, 000PY/10BAHNE U
KOMIIOHEHTBI IS MCIOJb30BAHHUSI HA YCTAHOBKAX XMMHYECKOIro OOMeEHAa WJIM
HMOHOOOMEHHOr0 000raleHus

BBOJJHOE 3AMEUYAHUE

HesnaunrensHoe pasmuype HW30TONOB ypaHa II0 Macce MPHUBOIUT K HEOOIBITUM
M3MCHCHISIM B PAaBHOBECHH XUMHUYECKUX PEAKIIUH, KOTOPHIE MOTYT HMCIIOJIh30BaTHCSI B
KayeCTBE OCHOBBI I pa3felicHUs] M30TOMOB. YCHEIIHO pa3paboTaHO ABa Mporiecca:
JKUIKOCTHO-KHUIKOCTHBIN XUMUYECKU 0OMEH ¥ TBEPI0-KUAKOCTHBIA HOHHBI 0OMEH.

B mporecce  KHUAKOCTHO-)KHJIKOCTHOTO XMMHYECKOr0O OOMEHa B IPOTHBOTOKE
MPOUCXOJUT B3aUMOJICHCTBHE HECMCIIUBAIONIMXCS JKUAKMX (a3 (BOAHBIX WK
OpPraHUYECKHX), YTO MPUBOIUT K 3PHEKTY KaCKaAUPOBAHUS THICSY CTAIMH pa3/ICieHusl.
BonHas ¢aza cocTouT U3 XJIOpUAa ypaHa B pacTBOPE COJSTHOM KUCIIOTHI, OpraHudecKas
(daza COCTOMT W3 DJKCTpPAareHTa, COJACPKAIETO XJIOPWUA YypaHa B OPraHUYECKOM
pactBopurene. KOHTaKTHBIMU (PUIBTpaMU B Pa3ICIIUTEIBHOM KacKa/e MOTYT SIBISIThCS
JKUJIKOCTHO-)KUJIKOCTHBIC OOMEHHBIC KOJOHHBI (TaKWe, KaK UMITYJIbCHBIC KOJIOHHBI C
CeTYAThIMU TapejKaMU) WM KUIKOCTHbIC HEHTPU(YKHbIE KOHTaKTHbIC QuiIbTphl. Ha
000MX KOHIIaX pPa3JeIUTEIBHOTO Kackala B HEsax oOecredeHus: pedirokca Ha KaxkIoM
KOHIIE HEOOXOIMMBI XUMHUECKUE MPEBpAIlicHHs (OKUCIICHHE U BOCCTAaHOBIICHHUE). [ TaBHAas
3aj1a4a KOHCTPYKIIMU COCTOHT B TOM, YTOOBI HE JIOMYCTHUTH 3aTrPSI3HEHHS TEXHOIOTHUECKUX
IIOTOKOB HEKOTOPHIMU MOHAMH MCTaJIJIOB. B cBs3u ¢ aTHM HCIOJIB3YIOTCA IJIaCTUKOBBIC,
MOKPBITBIC TJIACTHKOM (BKIIOYAs MPUMEHEHHE (TOPUPOBAHHBIX YIIICBOJOPOIHBIX
MTOJTMMEPOB) H/HJTH TIOKPHITHIC CTEKJIOM KOJIOHHEI U TPYOOIIPOBOIBI.

B TBepmo-KHIKOCTHOM HOHOOOMEHHOM TIpoliecce OOoTramieHHe JIOCTUraeTcs
MOCPEACTBOM  ancopOuuu/necopOMi  ypaHa Ha CHENHaNbHOW, OYeHb OBICTPO
IeHCTBYIONIe MOHOOOMEHHOM cMmolie wiH ancopOeHte. PacTBop ypaHa B COISTHOM
KHCJIOTE W JAPYIHMe€ XMMHUYECKHE PEeareHThl IPOIYCKAloTCAd dYepe3 LMIMHIPUYECKUE
o0oraTuTenbHble KOJOHHBI, COAep)Kallue YIUIOTHEHHbIE cJiou azicopOeHTta. Jlns
MoJ/Iep)KaHus HENPEPhIBHOCTU Ipolecca HeoOXoauMma cucTeMa peIIrokca B LEIX
BBICBOOOYKIICHUS ypaHa U3 aAcopOeHTa oOpaTHO B KUIKHUN MOTOK, C TEM YTOOBI MOKHO
OBLIO coOpaTh «IIPOAYKT» M «XBOCTBI». OTO JOCTUTACTCS ITyTeM HCIOJIB30BAHUS
MOIXOISAIINX XUMHUECKUX PEareHTOB BOCCTAHOBIICHHS/OKUCICHHUSI, KOTOPBIE IIOJIHOCTBIO
pEereHepupyIOTCs B Pa3feibHBIX BHEIIHUX METAAX M KOTOPbIE MOTIYT YacTHYHO
pereHepupoBaTbci B CaMHUX M30TOMHBIX pa3feNuTeNbHBIX KonoHHaX. [IpucyTcTBue B
Ipoliecce TOpSYNX KOHIEHTPUPOBAHHBIX PACTBOPOB COJITHOW KHUCIOTHI TPEOYeT, YTOOBI
000pynoBaHHE OBUIO U3TOTOBJICHO U3 CIIEHUAIBHBIX KOPPO3UECTOMKUX MAaTECPUAIIOB HIIH
3aIIUIICHO TOKPHITUEM U3 TAKHX MaTepHAJIOB.

KHAKOCTHO-’KMAKOCTHbIE 00MEeHHbIe KOJOHHBI (XUMHYECKHII 00MeH)

IIpoTHBOTOUHBIE  JKUAKOCTHO-KHIKOCTHBIE ~ OOMEHHBIC  KOJOHHBI,  HMEIOLIHE
MEXaHUYECKUH CHIJIOBOH BBOJ (T.€. MMILYJIbCHBIE KOJIOHHBI C CETYAaThIMU TapeliKaMi,
KOJIOHHBI C TapeiKaMH, COBEpUIAIOIIMMH BO3BPATHO IOCTYIATENbHBIE IBUKECHUSA, U
KOJIOHHBI C BHYTPEHHUMH TYPOMHHBIMU CMECHTEIISIMH), CHIEHHUANBHO NpeIHa3HaYeHHbIC
WIN TIOATOTOBJIEHHBIE [UIi OOOTAaIleHUs] ypaHa C MCIOJIb30BAaHUEM Ipolecca
XUMHYECKOro oOMeHa. /[Insg KOppO3MOHHON YCTOMUMBOCTH K KOHIEHTPHUPOBAHHBIM
pacTBOpaM COJISTHOM KMCIOTHI 3TH KOJOHHBI U X BHYTPEHHHE KOMIIOHEHTHI U3TOTOBJICHBI
U3 TNOOXOINAIIMX  IUTACTHKOBBIX  MarTepuayioB  (TakuX, Kak (TOpPHUpOBaHHBIC
YIJIEBOAOPOIHBIC IOJIMMEpPbI) WIM CTEKIAa WM 3allUIIEHBl MOKPBITUEM M3 TaKHX
MaTepuanoB. KonoHHBI clipoeKkTHpoBaHbl Ha KopoTkoe (30 cekyHI WM MeHee) Bpems
MIPOXOXKIEHUS B KacKase.
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5.6.2.

5.6.3.

HenTpudyxnbie KUIKOCTHO-KUAKOCTHbIe KOHTAKTHbIE (PUIbTPBI (XUMHYECKH
00MeH)

Lentpudyxaple KUAKOCTHO-KHIKOCTHBIE KOHTaKTHbIC (WIBTPBHI, CHEHUAIBHO
MpeHa3HaYeHHbIe WM TOATOTOBJICHHBIE U1 OOOTallleHHs ypaHa C HCIONb30BAHHUEM
Mporecca XUMHYECKOTo oOMeHa. B TakmX KOHTakTHBIX (HIBTPax MCIOIb3yeTCs
BpallleHue A7 TMOJy4YeHHsS OPraHHYeCKUX M JKUIKUX MOTOKOB, a 3aTeM IEHTPOOeKHas
cuna aist pasgeneHust ¢asz. s KOppo3MOHHOW CTOMKOCTH K KOHIEHTPHUPOBaHHBIM
pacTBOpaM  COJSIHOH  KHCIOTHI KOHTAaKTHbIE (WIBTPHl  W3TOTABIUBAIOTCS U3
COOTBETCTBYIOIINX  IUIACTUKOBBIX  MaTepHalioB  (TakWx, Kak (TOpUpOBaHHBIC
YTJIEBOOPOIHBIE MOJUMEPHI) WM MOKPHIBAIOTCS MMU WM CTeKJIOM. LleHTpudyxHbIe
KOHTAaKTHBIE (PMIBTPHI CIPOCKTHPOBAHBI Ha KopoTkoe (30 cekyHa mim MeHee) BpeMs
MIPOXOKIEHUS B KaCKaJIe.

CucreMbl M 000py10BaHue VISl BOCCTAHOBJIEHHS YpaHa (XUMUYECKUIT 00MeH)

a) CrneunanbHo MpeIHa3HAYCHHbBIC W MOATOTOBJICHHBIE STUCHKU
ANIEKTPOXUMHYECKOTO BOCCTAaHOBJICHHsI JUIS BOCCTAHOBJIGHWS YypaHa U3 OJHOTO
BaJICHTHOT'O COCTOSIHMA B JpyToe JJIsi 000TallleHns ypaHa ¢ HUCIOIb30BaHNEM Ipoliecca
XMMHYECKOTO OOMEHa. Marepuanbsl S4€eK, HAXOASIIUECSd B  KOHTaKTe C
TEXHOJIOTHYECKUMH  PAacTBOpaMH,  JOJDKHBI ~ OBITh ~ KOPPO3HECTOWKHMH K
KOHIIEHTPHUPOBAHHBIM PAaCTBOPAM COJISTHON KHUCIIOTHI.

[OACHUTEJIBHOE 3AMEYAHUE

KaromHblif OTCEek SYEHKH [OHKEH OBITh CIPOEKTUPOBAaH TakuM 00pa3oM, dYTOOBI
MPEeIOTBPATUTh TIOBTOPHOE OKHCIEHHE YypaHa g0 ©0ojJee BBICOKOTO BAaJEHTHOTO
cocrostHuA. [l yaep)kaHus ypaHa B KaTOAHOM OTCeKe s4eilka MOXXeT HMEeTh
HETNpOHUIaeMyl0 auadparMeHHyI0 MeMOpaHy, HW3TOTOBICHHYIO U3 CICHHAILHOTO
KaTHOHHO-OOMEHHOTO MaTepuana. KaToJ COCTOMT W3 COOTBETCTBYIOIIETO TBEPIOTO
MIPOBO/IHMKA, TAKOTO, KaK rpadur.

b) CrneumanbHO  TNpeAHA3HAYCHHBICE WJIM  MOJATOTOBICHHBIE  CUCTEMBI  JJIA
m3eieuernns U™ u3 OpPraHUYECKOTO IOTOKA, PEryJIMPOBAHUS KOHIIEHTPAIIUN KUCIOTHI H
JUTSI 3aITOJTHEHHS SYEEK DIICKTPOXMMHYCCKOTO BOCCTAHOBJICHHUS Ha MPOU3BOJICTBCHHOM
BBIXOJIE KacKaja.

I[NOACHUTEJIBHOE 3AMEYAHUE

DTH CHCTEMBI COCTOST M3 000PYI0BAHHS SKCTPAKIIMHU PacTBOpUTENneM it otronku U™
W3 OpPraHMYecKOro IMOTOKa B JKHIKWH pacTBOp, 0OOpYIOBAaHUS BBITAPUBAHUS H/WIH
Opyroro oOOpYIOBaHHS Uil JOCTHIKEHHUS PETyJUPOBKH M KOHTPOJS BOJOPOTHOTO
MOKa3aTeNs, W HacoCOB MM JPYIHMX YCTPOMCTB MEpeHoca I 3allOJHEHHS A4YEeK
JIEKTPOXUMHUYECKOT0 BOCCTaHOBICHUA. OCHOBHAs 3a7jadya KOHCTPYKILIUU COCTOUT B TOM,
9ToOBl W30€XaThb 3arps3HEHUS] TMOTOKA >KUAKOCTH HOHAMH HEKOTOPHIX METaJlIoB.
CrnenoBaresbHO, T€ YacTH OOOPYAOBAHUS CHCTEMBI, KOTOPBIC HAXOAATCS B KOHTAaKTe C
TEXHOJIOTHYECKUM TIOTOKOM, H3TOTaBIMBAIOTCA W3 COOTBETCTBYIOIIUX MAaTEpHAaIOB
(TakuX, Kak CTEKJI0, (TOPUPOBAHHBIC YIJICBOAOPOIHBIC IOIUMEPHI, Cyibdar
nonudenuna, cyaspoH nonudpupa U NPONUTAHHBIA CMONOH IpaduT), WM 3alIHIICHBI
MOKPBITHEM U3 TAKUX MaTEPHANIOB.
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5.6.4.

5.6.5.

5.6.6.

CucrtemMbl NOATOTOBKY NMUTAHUS (XMMUYECKHUI 00MeH)

Cneunaano MMPEAHA3HAYCHHBIC WM IMOATOTOBJICHHBIC CHUCTEMbBI IJIA IIPOM3BOJCTBA
MUTATCJIBHBIX PAaCcTBOPOB XJIOpUIa YypaHa BBICOKOH YHCTOTEI i1 YCTAaHOBOK 110
Pa3aciCHUIO U30TONIOB YpaHa METOAOM XUMUYCCKOI'O oOMeHa.

INOACHUTEJIBHOE 3AMEYAHUNE

OTH CUCTEMBI COCTOAT M3 000PYIOBaHUS JIJIsl PACTBOPEHHUSI, IKCTPAKIIMU PACTBOPUTEIIEM
W/WITH HIOHOOOMEHHOTO 000pyIOBaHUS [Tl OYUCTKH, & TAKKE IIEKTPOTUTUICCKUX STUECK
ans Bocctanopienns U™ wmm U™ B U™, B aTux cucreMax Mpous3sBOAATCS PacTBOPHI
XJIOpHAA YypaHa, B KOTOPBIX CONCPKHTCA JIMIIb HECKOJIbKO YacTell Ha MWIIHOH
METAJUTHYECKUX BKIIOUCHHH, TAKUX, KaK XpOM, KeJie30, BaHAAUNH, MOTMOJCH U IPyTuX
JIBYXBAJICHTHBIX ~HMX KaTHOHOB WJIM KaTHOHOB C OOJBIIEH BaJCHTHOCTBHIO.
KoHCTpyKIIMOHHBIE =~ MaTepHasbl  JI  DIEMEHTOB  CHCTEMBl, B  KOTOpOH
obpabaTeiBaeTcs U™ BBICOKOH YHCTOTBI, BKJIIOYAIOT CTEKNO, (PTOPUPOBAHHBIE
YIJICBOAOPOIHBIE TIOJIMMEPHI, TpaduT, TMOKPHITBIA MOJUBHHWI-CYIb()ATHBIM MU
oA (GUpP-CyIbOHHBIM IIACTHKOM U IPOIUTAHHBIH CMOJION.

CucreMbl OKHCJIEeHHS ypaHa (XUMUYECKHIT 00MeH)

CHeL[I/Ia.HLHO NpEeAHA3HAUYCHHBIC WJIM MOATOTOBJICHHBIC CUCTCMBI IJIA OKUCIICHUA U+3
B UJr4 AJIs1 BO3BPAILCHUS B KaCKa/l pa3ACICHUA U30TOIIOB YpaHa B IMPOLICCCC O60FaH.IeHI/I$I
MCTOJOM XUMHYCCKOI'O oOMeHa.

[NOACHUTEJIBHOE 3AMEYAHUE
OTH CUCTEMBI MOTYT BKJIIOUaTh TAKHE JIEMEHTHI, Kak:

a) 000OpymoBaHWEe Ui KOHTAKTHPOBAHUS XJIOpa M KHCIOpOAa C BOTHBIMH
s¢pdaroeHTaMH U3 O00OpPYIOBaHMS PAa3ACIACHHS H30TOIOB M DKCTPAKIIMU
obpaszosasmierocs U™ B 06eJHEHHEIH OpraHMYEeCKHil TOTOK, BO3BPAIIAIOIIMIACS 13
MPOU3BOJICTBEHHOTO BBIXO/1a KAaCKa/la,

b) 00opymoBaHNE, KOTOPOE OTICISICT BOMY OT COJISTHOM KHCIIOTHI, YTOOBI BONA H
KOHIICHTPUPOBAHHAs COJITHAS KHCIIOTa MOTJIN OBl OBITh BHOBb BBEJICHBI B TIPOIIECC
B HY>KHBIX MECTaXx.

BrIcTpo pearnpymoniue HOHOOOMeHHbIE CMOJIbI/aICOPOEHTDHI (HOHHBIH 00MeH)

BeicTpo pearmpyiomme HOHOOOMEHHBIE CMOJBI WM aiCOPOCHTHI, CHEHUAIBLHO
NpeaHa3HaueHHbIE WM MOJATOTOBJICHHBIE I OOOTAallleHHs ypaHa C HCIOJIb30BaHUEM
MpoIriecca MOHHOTO OOMeHa, BKIFOYas MOPUCTBIE CMOJBI MAaKpOCET4ATOW CTPYKTYPHI
W/ MeMOpaHHBIE CTPYKTYPBI, B KOTOPBIX aKTUBHBIC I'PYIITBI XUMHYECKOTO OOMeHa
OTpaHUYEHBI TOKPHITUEM Ha IMOBEPXHOCTH HEAKTHBHOW MOPUCTOH BCIIOMOTAaTEIbHOM
CTPYKTYPBIL, ¥ JPYTHE KOMIIO3UTHBIE CTPYKTYPHI B JIFO00H mpuemiieMoit (hopme, BKITFOUast
YaCTHUITBI BOJIOKOH. DTH MOHOOOMEHHBIE CMOJIBI/aCOPOCHTH UMEIOT nuaMeTphl 0,2 MM
WIA MEHee M JOJDKHBI OBITh XMMHUYECKH CTOWKMMH IO OTHOIICHHIO K PacTBOpaM
KOHIICHTPUPOBAHHOH COJITHOM KHUCJIOTHI, 4 TAK)KE JIOCTATOYHO MTPOYHEI (DU3HUYECKH, C TEM
9T0OBl WX CBOWCTBAa HE YXYAIIATNCh B OOMEHHBIX KOJIOHHaX. CMOJBI/amcopOeHTHI
CHECNUAIBLHO TPETHAa3HAYCHBI IS TIOJNyYeHHsS KHHETHKH OYEeHb OBICTPOro oOMeHa
M30TONOB ypaHa (IIMTENBHOCTH monyoOMeHa wmeHee 10 cekyHn) um obnagaroT
BO3MOXKHOCTEIO paboTaTh mpu Temneparype B quamnazone ot 100°C mxo 200°C.
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5.6.7.

5.6.8.

5.7.

HNonooO6MeHHBbIE KOJIOHHBI (MOHHBII 00MEH)

Hunmuaapryaeckre KOJIOHHBI guamMeTpoM Oostee 1000 MM miist yepskaHus ¥ TOACpKAHUS
3aMOJTHEHHBIX CIIOCB HOHOOOMEHHBIX CMOJI/aZIcOpOCHTOB, CHeIHaIbHO
MpeIHA3HAYCHHBIC WJIM TOJATOTOBJICHHBIC Ui OOOTAIllCHHS YpaHa C HCIIOJIb30BAHUEM
HOHOOOMEHHOTO TIpoliecca. DTH KOJOHHBI M3TOTOBIICHBI W3 MaTEpHaNiOB (TaKHWX, Kak
TUTaH WX (TOPUPOBAHHBIC YIIIEBOJOPOAHBIC TONHUMEPHI), CTOHKUX K KOPPO3HH,
BBI3BIBACMOIN PAacTBOpaMU KOHIICHTPUPOBAHHOW COJISHOM KHCIIOTBI, WM 3alIHUIICHBI
MOKPBITHEM U3 TAKUX MaTePUAJIOB M CITOCOOHBI paboTaTh MPH TEMIEPAType B JUAIa30HE
ot 100°C mo 200°C u manenuu Boimre 0,7 MIla (102 GyHT/KB. mroiim).

Honoo0MeHnHbIe cucTeMbl peduitokca (MOHHBIA 00MeH)

a)  CrenmanbHO NpeIHA3HAYCHHBIC HJIM MOATOTOBJICHHBIC CHCTEMbI XHMHYECKOTO
WIH 3JEKTPOXUMUYECKOTO BOCCTAHOBJICHHSI [UIsl PEreHepaluu pearcHTa(oB)
XUMHYECKOTO BOCCTAHOBIICHHUS, UCTIOIb3YeMOT0(bIX) B KaCKagax HOHOOOMEHHOTO
o0oraieHus ypasa.

b)  CnenmanbHO NpeAHa3HAYEHHbIE WM MOATOTOBJIECHHBIE CHCTEMBI XHMHYECKOTO
WIA  3JEKTPOXUMHYECKOTO OKHCIEHHS JUIsl pereHepanydd peareHTa(oB)
XMUMUYECKOTO OKHCIICHUS, HUCIONB3yeMOro(blx) B KacKagax HOHOOOMEHHOTO
oboraieHus ypaHa.

ITOACHUTEJIbBHOE 3AMEYAHUE

B nporecce nOHOOOMEHHOTO O0OTalllEHUs] B KA4eCTBE BOCCTAHABIMBAIOIIETO KATHOHA
MOKET HCIOJIB30BaThCS, HANpHMep, TpexBadeHTHsi TuTadH (Ti™), m B dToM crmydae
BOCCTAaHOBUTEIIbHAS cuctemMa  Oyaer  BeIpabaThIBaTh Ti*? MTOCPEJICTBOM
BoccTaHoBneHus Ti™,

B mporecce B KaUeCTBE OKUCIHUTENS MOKET UCTIONb30BaThCs, HAIPUMED, TPEXBATIEHTHOE
xene3o (Fe™), m B 3ToM ciyuae cucreMa OKWHCIeHHs OynerT BbpabaThiBaTh Fe™
TmocpeIcTBOM okucieHns Fe'™?.

CnenuajabHO npeaHasHAa4YCHHbIC WJIH MOATOTOBJ/JICHHBbIC CUCTEMBI, oﬁopynosalme H
KOMIIOHEHTBI AJIfl UCTTIOJIb30BaHUS B JIa3€PHBIX 000raTUTEJIbHBIX YCTaHOBKaXx

BBOJHOE 3AMEYAHUE

Cyl1iecTByIOIINE CUCTEMBI 7151 000TaTUTENBHBIX MPOIECCOB C UCTIOIB30BAHUEM Ja3epOB
JeNsITCS Ha IBE KaTErOpUH: T, B KOTOPHIX pabouei cpenoil ABISAI0TCS Hapbl aTOMapHOTO
ypaHa, U Te, B KOTOPBIX paboyeil cpemoi SBISIOTCS Mapbl YPaHOBOTO COETUHEHHS.
OOmuMHU Ha3BaHUSAMH JJIS1 TAKUX MPOLIECCOB SIBISIOTCS: TIepBasi KaTeropus — JiazepHoe
paszeneHue M30TONOB MO MeToxy aToMapHbiX mapoB (AVLIS wmm SILVA); Bropas
KaTeropuss — MOJICKYJISPHBI METOJ Ja3epHOro pasneneHus uzotornoB (MLIS wmm
MOLIS) n xuMmudeckas: peakiusl MOCPEICTBOM H30MPATEIHLHOM 110 M30TOIaM JIa3epHON
aktuBaiuu (CRISLA). Cucrtembl, 00OpyJOBaHHWE W KOMIIOHCHTHI JUIsl YCTaHOBOK
JIa3epHOTO 00OTAIleHHUs BKIFOYAIOT: a) YCTPOMCTBA sl IIOAAYU apOB METAJUIMYECKOTO
ypaHa (mis n30upaTenbHOW (HOTOMOHW3ANMM) WIIM YCTPOHCTBA A IOJAYH TapoB
YpaHOBOTO coemuHeHUs (I (QOTOAMCCONMANN WM XUMHYECKOW AaKTHUBAIIUN);
b) ycrporictBa s cOopa oOorameHHOr0o M OOCAHCHHOTO METAIUIMYECKOTO ypaHa B
KauecTBe «IPOAYKTa» W «XBOCTOB» B TMEPBOH KaTerOpWU W YCTPOWCTBa sl cOopa
Pa3’IoXKEHHbIX WM BBIIIEANINX M3 PEakIUH COCIWHEHHH B KadeCTBE «IPOAYKTa» U
HeoOpaboTaHHOTO MaTeprala B Ka4eCTBE «XBOCTOB» BO BTOPO KaTteropuu; c) paboune
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5.7.1.

5.7.2.

5.7.3.

Ja3epHble CHCTEMBI I W30MpaTeIbHOTO BO30OYXICHHS W30TOMOB ypaHa-235; u
d) obopymoBanme ms TOATOTOBKHM IMOJaYd W KOHBEPCHH MPOAyKTa. BcmeacTsue
CIIO)KHOCTH CIEKTPOCKONMHM aTOMOB W COCJAMHEHUH ypaHa MOXET MOTPeOOBaThCs
WCTIOJIh30BaHKE JTFO00H U3 Psa UMEIOIIUXCS JIA3EPHBIX TEXHOJIOTHH.

NOACHUTEJIBHOE 3AMEYAHUE

MHorre w©3 KOMIIOHEHTOB, IIEPEUMCICHHBIX B OTOM pasflene, BCTYMAlOT B
HETIOCPE/ICTBEHHBIN KOHTAKT C MapaMu METAILTUYECKOT0 YpaHa WU C KUJIKOCTBIO, UJIH C
TEXHOJIOTUYECKUM ra3zoM, coctosiuuM u3 UFs unu cmecu uz UFg u apyrux razos. Bee
ITOBEPXHOCTH, KOTOPHIE BCTYMAIOT B KOHTAaKT ¢ ypaHoM wmwin UFg, TOIHOCTBIO
H3TOTOBJICHBI U3 KOPPO3UECTOMKUX MAaTEpPHANIOB WM 3aIIUIICHBI TOKPBHITUEM U3 TaKUX
MatepuanoB. [ meneld pasnena, OTHOCAMIETOCS K KOMIIOHEHTaM O0OpYAOBaHUS IS
Ja3epHOro 00OTAIICHUS, MaTepUaibl, CTOWKHE K KOPPO3HUH, BRI3BIBACMON TapaMH WIIH
KUIKOCTSIMU, COJAEPKANTUMU METALTHICCKUN ypaH WIM YPAHOBBIC CIUIABHI, BKIIOYAIOT
MTOKPBITHIA OKCHIOM WTTPHUS TpadUT M TAHTAT, U MaTepHalbl, CTOMKHE K KOPPO3HH,
BeI3biBaeMoil UFs, BKITIOUAtOT Meb, HEPKABEIOMIYIO CTallb, aJIOMUHUMA, aIFOMHUHUEBbIC
CIUTaBBI, HUKEIb WM CIUIABHI, cojepskamue 60% uukens u 6onee, u croiikue k UFs
MOJIHOCTHIO (DTOPUPOBAHHBIC YTIIEBOAOPOIHBIC IOJIUMEPHI.

Cucremsl BeinapuBanns ypana (AVLIS)

CrienuaibHO NPEHA3HAUYEHHBIC WIN MOATOTOBJICHHBIE CUCTEMBl BBHIIAPUBAHMA YpaHa,
KOTOpBIE COJEPKAT BHICOKOMOIIIHBIE [TOJIOCOBBIE MJIM PACTPOBBIE AJIEKTPOHHO-TYUYEBBIE
MYLIKH ¢ TIepelaBacMO MOLITHOCTBIO Ha MUIIEHb Oojee 2,5 kB1/cm.

CucreMbl AJ1s1 00padOTKH )KUAKOMeTALJIMYecKoro ypana (AVLIS)

CroenuanbHO TpPEeNHA3HAYCHHBIC WM TIOATOTOBJICHHBIE CHCTEMBI I 0O0paOOTKH
JKUJIKOTO MeTajlia JJis PacIUIaBICHHOIO ypaHa WM YPaHOBBIX CIJIABOB, COCTOSIIUE U3
TUTIIEH U OXJTKIAI0IIEro 000pyIOBaHUS IS TUTIICH.

ITOACHUTEJIBHOE 3AMEYAHUE

Turimu ¥ Jgpyrue KOMIIOHEHTBI 3TOM CHUCTEMBI, KOTOPBIE BCTYIAKOT B KOHTaKT C
pacIIaBI€HHBIM YPaHOM WM YPaHOBBIMU CIIIABaAMH, U3TOTOBIIEHBI U3 KOPPO3UECTOMKUX
U TEPMOCTOMKHX MAaTepHalOB WIN 3AllUIICHHBIX MOKPBITHEM M3 TAKHUX MaTEpHalOB.
[Ipueminemble MaTepuanbl BKIIOYAIOT TaHTaJ, TMOKPBITBIM OKCHIOM HTTpHS Tpadwur,
rpaduT, TOKPHITHIH OKHCIAMHU APYTHX PEIKO3EMEIbHBIX JIEMEHTOB MM UX CMECSIMHU.

Arperatsl 1Jis1 c00pa «IMPOAYKTAa» M «XBOCTOB» MeTAJIM4ecKoro ypana (AVLIS)

CrnienianbHO NpeIHA3HAYEHHBIE UK MTOJITOTOBJICHHBIE arperaThl Ui cOopa «IPOILyKTay
U «XBOCTOB» METAJUTMUECKOT0 YpaHa B KUIKOH WK TBepAOH (hopme.

[NOACHUTEJIBHOE 3AMEYAHUE

KOMITIOHEHTBI 3THX arperaTtoB W3rOTOBJICHBI M3 MaTEpPHAJOB, CTOWKHX K HarpeBy U
KOPpPO3UH, BBI3BIBACMOW TMapaMU METALUIMYECKOTO YpaHa WM KHUJIKOCTHIO, WIH
3aIIMIICHBI MTOKPHITHEM M3 TAKAX MATEPUATIOB (TaKHX, KAK TOKPBITHIN OKCUIOM HTTPHUS
rpaduT WM TaHTaJd) U MOTYT BKJIIOYATh B ce0s TPyOOIPOBOILI, KJIalaHBI, MITYIEpPa,
(()KeJ'IO6a>>, BBO/JIbI, TCHHOO6MGHHI/IKI/I U KOJUJICKTOPHBIC IUIACTHHBI JIA MAarHuTHOTIO,
AJNIEKTPOCTATUUECKOTO WU IPYTUX METOJOB Pa3/ICICHHS.
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5.7.4.

5.7.5.

5.7.6.

5.7.7.

5.7.8.

5.7.9.

Koxyxu pa3neaunrensnoro moayssi (AVLIS)

CHCHH&J’IBHO MNpE€AHA3HAYCHHBIC WX IOATOTOBJIICHHBIC HUJIMHAPHUYECKHUE  HIIN
MMPpAMOYTOJIBHBIC KaMEpPhl IJIsI NMOMCUICHHA B HUX HMCTOYHHMKA MAapOB MCTANIMYCCKOIO
YypaHa, BJICKTPOHHO—J'IyIIeBOI\/'I MYyHIKW U KOJIJICKTOPOB «KIIPOAYKTa» U «XBOCTOB».

MNOACHUTEJIBHOE 3AMEYAHUE

Ot KOXYXU HMCHOT MHOXECTBO BXOIHBIX OTBepCTI/Iﬁ JIA TIoAa4u BJICKTPOIIMTaHUA W
BOJIbI, OKHA JUISl JIa3€PHBIX IyYKOB, COCAMHEHHI BaKyyMHBIX HACOCOB, a TaKXKe s
JIMATHOCTUKH W KOHTPOJS KOHTPOJBHO-M3MEPHUTENBHBIX MpUOOpoB. OHM  HUMEIOT
TIPUCTIOCOOJNICHUST JUII OTKPBITHUS W 3aKPBITHSA, YTOOBI OOCCIICYHTH OOCITY>KHBaHHE
BHYTPCHHUX KOMIIOHCHTOB.

Caepx3BykoBbIe pacmiupuTeabHble comia (MLIS)

CrennanbpHO IpeHa3HaYeHHbIE WA MOJITOTOBJICHHBIE CBEPX3BYKOBHIE
pacmmpuTensHbIie coma s oxnaxkaenus cmeceit UFq u Hecymero raza qo 150 K wim
HIXKE U Koppo3uecTtorikue k UF.

Konnexropsl npogykra natudgropucroro ypana (MLIS)

CrienmanbHO TpeHa3HauYE€HHBIE WIIH MTOATOTOBJIEHHBIE KOJUIEKTOPHI TBEPAOTO MPOAYKTa
nsatudropucroro ypana (UFs), cocrosime n3 QuibTpa, KOJUIEKTOPOB YAApHOTO HIIH
LUKJIOHHOTO THIIA WJIM UX coueTaHui u kopposuectoiikue k cpene UFs/UFe.

Kommnpeccopbr UF6/uecyniero raza (MLIS)

CrenuanbHO MpeIHa3HAYCHHBIE WM TIOATOTOBICHHBIE KOoMIIpeccopsl st cmeceit UFqs u
HECyIIero rasza sl AnuTenbHOW skcmutyatauuu B cpene UFs. KomMmoHeHThI 3THX
KOMIIPECCOPOB, KOTOPBIE BCTYNAIOT B KOHTAKT C HECYIIMM ra30M, HU3TOTOBJIEHBI W3
Koppo3uectorkux kK UF¢ MaTepranoB WK 3allIUILIEHbI HOKPBITHEM U3 TAKUX MaTEPHUAJIOB.

YniaorHenus Bpamapumuxcsa sajaos (MLIS)

CrenmanbHO TpeqHa3HAUYCHHBIC WM TOJATOTOBIICHHBIE YIUIOTHEHHUS BPAIIAIONINXCS
BaJIOB, YCTAaHOBJICHHBIE HAa CTOPOHE MTOIaYH ¥ Ha CTOPOHE BBIXO/A ISl YIUIOTHEHHS Baa,
COCAMHSIONIETO POTOp KOMIpEccopa C MpPUBONHBIM JIBUTATENEM, C TEM YTOOBI
00ecneunTs HAICKHYI0 TePMETH3AIINIO, MTPEIOTBPAIIAIONIYI0 BBIXO/ TEXHOIOTHIECKOTO
ra3a WIM HaTeKaHWE BO3[yXa WM YIDIOTHSIOMIETO ra3a BO BHYTPEHHIOID Kamepy
KoMIIpeccopa, KoTopas 3anonHeHa cmecbio UFs 1 Hecyiero rasa.

Cucrems! propupoBanusa (MLIS)

CrnenunanbHO npeHa3HaYeHHbIe WITH HOATOTOBJICHHBIE CHCTEMBI  JUIA
¢ropupoBanus UFs (B TBepaom coctosinun) B UF¢ (Ta3).

[OACHUTEJIBHOE 3AMEYAHUE

OTH cucteMbl peaHa3HaueHbl Al propupoBanus coopannoro mopouka UFs B UFg B
IETTX TOCIIEAYIOMero coopa B KOHTEHHepax MPOoIyKTa WiIH sl Togadu B 6;oku MLIS
UL IOTIONHUTENBHOTO obOoramieHus. [Ipu OpUMEHEHWH OJHOTO MOIXOAa PEaKLus
($TOpUPOBaHH MOXKET OBITH 3aBEPILECHA B IIpeesiaX CUCTEMbI Pa3aesieHUs H30TOIIOB, Te
UAET peakuus M HENOCPEICTBEHHOE H3BIEUCHHE M3 KOJUIEKTOPOB «IpoaykTay. llpu
MpUMEHEHUH Jpyroro monaxoxa mnopomok UFs Moxer OBITH H3BICUCH/TIEpeMeleH
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5.7.10.

5.7.11.

5.7.12.

U3 KOJUIGKTOPOB ~ «IPOIYKTa» B IMOAXOMSIINA peakTop (HampuMep, peakTop C
[IBCEBIOOKMKEHHBIM CJIOEM KaTajlu3aTopa, I'eJIMKOUAATIBHBIA PEaKTOp WM >KapoBas
OamrHs) B nensx ¢propupoBaHus. B oboux ciaydasx Hcmonab3yeTcss o00opynOBaHHE IS
XpaHeHus U nepeHoca Gropa (WM APYruX NpUeMIIEMbIX (TOPHUPYIOMIMX PEareHTOB) U
st coopa u nepenoca UFs.

Macc-cnekTpoMeTpbl/uctoudiuku uonos UF6 (MLIS)

CrenuanbHO IpeIHa3HAUYCHHBIE I MOATOTOBJICHHBIC MATHUTHEIC WM KBAIPYIIOIbHEBIC
MAacC-CIIEKTPOMETPEI, CIIOCOOHBIE TPOU3BOIUTH MPSMOI 0TOOpP MPOO TOJaBaeMOi MaccChl,
«IIPOIIyKTa) WIIN «XBOCTOBY» M3 ra3oBbIX MOTOKOB UFs u 0Onanaromiie mosHsM HaOOpoM
CIIEIYIOIINX XapaKTePUCTUK:

1. yaeIbHas pa3pelaronias CiocoOHOCTh Mo Macce cBbitie 320;

2. coaepKaT MCTOYHHUKKW HOHOB, M3TOTOBJICHHBIC M3 HHUXpPOMa WM MOHEIA HIIU
3aIMUIICHHBIC ITOKPLITUEM U3 HUX, WU HUKCIIMPOBAHHBIC,

3. coJiepKaT MOHU3AI[MOHHBIC UCTOYHHUKH ¢ OOMOApAMPOBKOI AIEKTPOHAMMU;

4, COJICPIKAT KOJICKTOPHYIO CUCTEMY, TIPUTOTHYIO JJIs1 H30TOMHOTO aHAIN3A.
CucreMbl OAAYH/CUCTEMBI 0TBOIA KIMPOAYKTa» U «XBOCTOB» (MLIS)

CrenanbHO MpeIHA3HAYCHHBIC WIH TIOJITOTOBJICHHBIE TEXHOJIOTHYECKUE CUCTEMBI HIIN
obopynoBaHue st 000raTUTENBHBIX YCTAHOBOK, U3FOTOBJICHHBIC M3 KOPPO3UECTOMKHX K

UFs MaT€pUuajIoB, UJIK 3alIUINCHHBIX ITIOKPBITUEM U3 TAKUX MAaTCPUAJIOB, BKIIFOYAIOINHE:

a) IMMATAONIUMC aBTOKJIABBI, II€YN UK CUCTEMbI, UCIIOJIB3YEMBIC [JIA ITOAa4YU UF6 JJIsL
npoiiecca 000oramieHus;

b) necyomumaTophl (MM XOJIOAHBIC JIOBYIIKH), WCIIOIB3YEMBIC IUISI BBIBEICHUS
Harperoro UFs u3 npornecca o0orameHus [uist HOCIEAYIOHIEero IepeMelIeHIs;

c) CTaHLIMU OTBEPKICHUS WINM OXXWKEHUs, Ucronb3yemble 1 BeiBeaeHus UFs u3
mporecca odorameHus myteM cxartus u nepeona UFg B KUIKYIO WIH TBEPAYIO
(opmy;

d) CTaHLIMU «TIPOJYKTa» WM «XBOCTOBY», HcIoNb3yemble s nepeMerienns UFs B
KOHTEHUHEPBHIL.

Cucremsl otaesenusi UFg ot Hecymiero raza (MLIS)

CHeHI/IaﬂbHO MMpEAHaA3HAYCHHBIC UJIU MOATOTOBJICHHBIC TEXHOJOTMYCCKUC CUCTEMBI IJIA
otnenenust UFs oT Hecymiero raza. Hecynum ra3om MoxeT ObITh a30T, aprOH WK IPYTon
ras.

[NOACHUTEJBHOE 3AMEYAHUE

OTU CHUCTEMBI MOT'YT BKJIIIOYAaTh TaKOC 060py2[0BaHI/Ie, KakK:

a) KpUOTEHHBIE TEIJIOOOMEHHUKH WIIM KPHOCENapaTophl, CHOCOOHBIE CO3/1aBaTh
teMrirepaTypsl -120°C wim MeHee, WIH
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5.7.13.

5.8.

5.8.1.

5.8.2.

b) OJIOKM KPHUOTEHHOTO OXJIaXKIEHWsI, CIIOCOOHBIE cOo3AaBarh Temreparypsl -120°C
WM MEHee, WIn

c) xonoanbie ToBYIKU UFg, criocoOHbIe co3maBath TeMiiepaTypsl -20°C uim MeHee.
Jlazepublie cuctembl (AVLIS, MLIS nu CRISLA)

J'IasepLI WJIK JTa3€PHBIC CUCTEMBI, CIICHHUAJIBHO NIPECAHA3HAYCHHBIC UJIU ITOATOTOBJICHHEBIC
I pa3aciiCHuA U30TOIIOB ypaHa.

[NOACHUTEJIBHOE 3AMEYAHUE

Jlazepsl W BakHBIE KOMITOHEHTHI JIa3€pOB MPH JIa3epHOM Ipolecce OOOoTalleHUs
BKITIOYAIOT Te, KOTOpBIE oTpeAeNeHBI B myHKTe 3.6 JTOKyMEHTa
INFCIRC/254/Rev.1/Part 2. JlazepHas cuctema mpouecca AVLIS o0bHO cocTouT U3
JIBYyX Jla3epOB: JIa3epa Ha Mmapax MeJIu | Jia3epa Ha Kpacutensx. JlazepHas cucrema Juis
MLIS o6pr9H0 cocTowT W3 jasepa, padorarormero Ha CO; WM SKCHMEPHOTO jlazepa U
MHOTOXOJTOBOW ONTHYECKON SIMEUKH ¢ BPAIIAIOIIUMUCS 3€pKajaMi Ha 00X CTOpOHAaX.
Jnst ma3zepoB WM Ja3epHBIX CHUCTEM NpH 00oMX mporeccax TpeOyercsi cTabuim3aTop
CIIEKTPOBOM YaCTOTHI ISl padOTHI B TEUEHUE ITUTEIBHBIX IEPHOJIOB BPEMEHH.

CrnenuajbHO NpeIHA3HAYEHHbIE WIH NMOATOTOBJIEHHbIE CHCTEMBI, 000pPy/10BaHHE U
KOMIIOHEHTBI /11 HCI0JIb30BAHHS HA 000raTUTEILHBIX YCTAHOBKAX C MJIa3MEeHHBIM
pasaesieHHEeM

BBOJHOE 3AMEYAHUE

ITpu mporecce naa3MeHHOT0 pa3aesIeH s IIa3Ma, COCTOSIIAS U3 HOHOB ypaHa, IPOXOAUT
yepe3 dIeKTPUUYEcKoe MoJe, HACTPOSHHOE Ha 4acTOTy MOHHOTO pezoHanca U™, ¢ tem
9TOOBI OHM B TIEPBYIO OYEpEAb MOTJIOMIATN SHEPTHIO M YBEIWYHBAICSA AUAMETP WX
MITOMOPOOOpa3HbIX opOUT. MOHBI C TNPOXOXKICHHEM IO OOJbIIEMYy TUAMETPY
3aXBaTHIBAIOTCS A 0Opa3OBaHMsA TPOAyKTa, oboramensoro U, Ilnasma, koTopas
o0pa3oBaHa TOCPEICTBOM HOHHM3AIMH YPAaHOBOTO IIapa, COIEPKUTCS B BaKyyMHOU
KaMepe ¢ MarHWTHBIM TOJIEM BBICOKOW HANPSKEHHOCTH, OOPa30BAaHHBIM C ITOMOIIBHIO
CBEpXIpOBOAALIET0 MarHUTa. (OCHOBHBIE TEXHOJIOTUYECKHE CHUCTEMBI IIpoliecca
BKJIIOYAIOT CHUCTEMY TEHEpally YPaHOBOW IJIa3Mbl, pPAa3eNUTEIbHBIM MOIYJb CO
CBEPXITPOBOIAIINM MarHUTOM M CUCTEMBI N3BIICYCHUS METaJlIa ISl cOOpa «IIPOIYKTa» U
«XBOCTOB).

MuKpOBOJIHOBbIE HCTOYHUKHU IHEPTHH U AHTEHHBI

CrnennanbHO TpeIHA3HAUYCHHBIC WM ITOATOTOBICHHBIC MHKPOBOJHOBBIC HCTOYHHKH
SHEPrUM U aHTCHHBI JJIs TeHEePAIlUH WX YCKOPEHHUS HOHOB M 00JIaJaI0IIHNe CISAYIONIMMHE
xapakrtepuctukamu: yactota Beimie 30 T u cpeaHsiss BeIXOMHAS MOIIHOCTH JUIS
rereparu HoHoB Oonee 50 kBT.

CosieHOHIBI 1JIS1 BO30YKAEeHUA HOHOB

CrenuaabHO MpeIHa3HAYCHHBIC 58105 IIOATOTOBJIEHHEIE COJIEHOHIBI ISt

pamuovYacTOTHOTO BO30YKICHUS HOHOB B AHana3oHe yactot oosee 100 k' 1 criocoOHbIe
paborats Tipu cpeaHeit montHocTH Ooee 40 kBT.
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5.8.3.

5.8.4.

5.8.5.

5.8.6.

5.9.

CucreMbl reHepaluy YPaHOBOM IJ1a3Mbl

CrennanbHO NperHa3HAYEHHbIE WJIM IOJTOTOBJICHHBIC CHCTEMBI ICHEPAIMU YpPaHOBOM
TUTa3Mbl, KOTOpPbIE MOTYT COJEp)KaTh BBICOKOMOIIHBIE IIOJIOCOBBIE WJIM PacTpOBBIC
3IIEKTPOHHO-TyUEBbIE MYIIKHU C IepeAaBacMoii MOIITHOCTBIO Ha MUIIEHB Ooiee 2,5 KBT/cM.

CucreMbl AJ151 00padOTKH KUAKOMETANIMYECKOI0 YpaHa

CroenmanbHO TpeIHA3HAYCHHBIE WM TIOATOTOBJICHHBIE CHCTEMBI I 00pabOTKU
JKUJKOTO MeTajlia JJis PacIUIaBICHHOIO ypaHa WM YPaHOBBIX CIJIABOB, COCTOSIIUE U3
TUTIIEH U OXJTKIAIOIIEro 000pyIOBaHUS IS TUTIICH.

ITOACHUTEJIBHOE 3AMEYAHUE

Turnmu ¥ Jgpyrue KOMIIOHEHTBI 3TOM CHUCTEMBI, KOTOPBIE BCTYNAKOT B KOHTaKT C
pacIIaBI€HHBIM YPaHOM WM YPaHOBBIMH CIIIABaMH, U3TOTOBIIEHBI U3 KOPPO3HUECTOMKUX
U TEPMOCTOMKHMX MAaTe€pHaOB WM 3alUIIEHBl MOKPBITHEM M3 TaKUX MAaTEpPHAIOB.
[Ipuemnemble MaTepuanbl BKIIOYAIOT TaHTaj, TMOKPBITBIH OKCHIOM HTTpHS Tpadwur,
rpa¢uT, TOKPHITHIH OKUCIAMU APYTHX PEIKO3EMEIbHBIX JIEMEHTOB MM UX CMECSIMU.

Arperatsl 1J1s1 c00pa «IPOAYKTAa» U «XBOCTOB)» MeTAJJIMYEeCKOI0 ypaHa

CrenmanbHO NpeAHa3HAYSHHBIE WU TOJTOTOBJICHHBIE arperaThl s cOopa «IpoayKTa»
U «XBOCTOB» Ul METANIMUECKOTO yYpaHa B TBepHoi (opme. DTH arperatsl ajis cOopa
W3rOTOBIICHBI U3 MaTEpUajOB, CTOMKUX K HArpeBy U KOPPO3UH, BBI3BIBAEMON MapamMu
METAJUTMYECKOTO YpaHa, TaKuX, Kak TpaduT, MOKPHITHII OKCUIOM WUTTPHS, WU TaHTAI,
WM 3alUIIEHBI TOKPBITHEM U3 TAKUX MaTepHaoB.

Koxyxu pa3ienuteabHOro MoayJis

I_[I/IJ'II/IHI[pI/I‘-ICCKI/Ie KaME€phbl, ClICMUAIbHO NPCIHA3HAYCHHBIC WM IIOATOTOBJICHHBLIC IJIA
HCIOJIb30BAaHMS Ha 00OraTHUTEIbHBIX YCTAaHOBKAax C IUIa3MCHHBLIM pPa3JACIICHUCM, IJIA
IIOMCIICHHUA B HHX HNCTOYHHKA ypaHOBOI‘/'I j1asMbl, SHEPTECTUYCCKOI0 COJICHOUAA
pPaanuovaCTOThI U KOJUICKTOPOB KIIPOAYKTa» U «XBOCTOB).

ITOACHUTEJIBHOE 3AMEYAHUE

OTH KOXXKYXH HUMEIOT MHO>KECTBO BXOJHBIX OTBEPCTUH IS MOAAYU DICKTPONUTAHUA,
coequHeHn aU(PPY3MOHHBIX HACOCOB, a TakXKe IS AWATHOCTUKA W KOHTPOIS
KOHTPOIJIbHO-U3MEPHUTEIHHBIX MPHUOOPOB. OHN UMEIOT MPUCTIOCOOICHUS I OTKPBITHS U
3aKPBITHS, YTOOBI O0ECIICYUTH OOCTYKUBaHE BHYTPEHHIUX KOMIIOHCHTOB U H3TOTOBJICHEI
Y3 COOTBETCTBYIOIIMX HEMAarHUTHBIX MaTEPUAIOB, TAKUX, KaK HEPKABEIOIIAsl CTalb.

CHeIIl/Ia.]]bHO HpeZlHa3Ha'-leHHble HJIN NMOAT0OTOBJICHHBIEC CUCTEMBbI, 060pynosa}me n
KOMIIOHECHTBI oJIdA HCIIOJIb30BAHUA Ha yCTaHOBKaX 3HeKTp0MaFHI/ITHOF0
odorameHus.

BBOJJHOE 3AMEYAHUE

Ilpn 37MEeKTPOMAarHUTHOM IMpOIecCe HOHBl METAUIMYECKOro YypaHa, II0JIyuCHHBIE
MOCPECTBOM MOHHU3AIMHY MHUTAIOIIEro MaTepuana u3 coneit (00sraao UCly), yckopstoTes
U TPOXOIAT Yepe3 MAarHUTHOE IoJie, KOTOPOE 3aCTaBIsIeT MOHbBI Pa3IMYHBIX M30TOINOB
OPOXOIUTh IO  PAa3IMYHBIM  HampaBieHUsIM.  OCHOBHBIMM  KOMIIOHEHTaMH
3JIEKTPOMAarHUTHOTO HW30TOMTHOI'O Cceraparopa SBIAIOTCA: MarHUTHOE TIoJe s
OTKJIOHEHHMSI/pa3/ieNeH sl N30TONOB HOHHOTO My4YKa, HCTOYHUKA HOHOB C €r0 CHCTEMOM
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5.9.1.

5.9.2.

YCKOpEHHs, M CHUCTeMBbI cOOpa OTAEJICHHBIX HOHOB. BcrmomoraTenbHbIe CHCTEMBI IS
3TOTO TpOIecCca BKIOYAIOT CHCTEMY CHAOXEHWS MarHWTHOW JHEPIHed, CHCTEMBI
BBICOKOBOJIETHOTO THUTAHHUS HCTOYHHKA HOHOB, BaKyyMHYIO CHUCTEeMY W OOIIMpHBIE
CHUCTEMBl ~ XMMHUYECKOH  0OpabOTKM  JUIsi  BOCCTAaHOBJCHHS  NPOAYKTa U
OUYHUCTKHU/pereHepaiyi KOMIIOHEHTOB.

3JIeKTp0MaFHHT]—[bIe cenmapaTropbl U30TOIIOB

9HCKTpOMaFHHTHLIG cemmapaTopbl HM30TOIIOB, CICHUAJTBHO MPCAHA3HAYCHHBIC WJIN
MMOATOTOBJICHHBIC JI PAa3ACJIICHUA U30TOIIOB YpaHa, U O60py,Z[OBaHI/Ie 1 KOMIIOHCHTBI OJIA
9TOro, BKJIro4as:

a) W cToYHNKY MOHOB

CrenManbHO MPEJHA3HAYCHHBIC WM  TMOJATOTOBICHHBIC OTJACIBHBIC U
MHOTOYHCIICHHBIE HMCTOYHMKH HOHOB YpaHa, COCTOSIIUE M3 HCTOYHHKA Iapa,
MOHM3aTOpPa M YCKOPHUTENS Iy4yKa, HW3TOTOBJICHHBIE U3 COOTBETCTBYIOIIMX
MaTEepUANIOB, TAKKUX, KaK TPa(uT, HEPKABCIOIIAsl CTAlb WX MEIb, U CHOCOOHBIX
obecrnieunBaTh OOIINI TOK B ITydke HOHOB 50 MA nim Ooree.

b) KomnekTopsl noHOB

KomnnexropHble miacTHHBI, UMEIOLINE 1BE WK OoJiee MIeiH U Mas3a, CIenuanbHO
IpeJHa3HAaYeHHbIC WJIM IOATOTOBICHHBIE Ui cOOpa IyYyKOB HOHOB
00OraIeHHOro ¥ 00eTHEHHOTO ypaHa U M3TOTOBJIECHHBIC U3 COOTBETCTBYIOLIMX
MaTepHaJIoB, TAKHUX, KaK TpaduT WM HEpKaBerollas cTaib.

c)  BakyymHuble koxxyxu

CrenmanbHO TIpeIHA3HAYCHHBIE WUIH TTOATOTOBJICHHBIC BAKYYMHBIE KOKYXHU JUIS
AJIEKTPOMArHUTHBIX CEMapaToOpOB ypaHa, M3TOTOBJICHHBIE U3 COOTBETCTBYIOIIUX
HEMarHUTHBIX MaTEepPHAaNIOB, TAKUX, KaK HEP:KaBEIOIIasl CTallb, U MPeJHA3HAYCHHBIC
1t pabotel pu nanennu 0,1 la v HUKE.

I[NTOACHUTEJIBHOE 3AMEYAHUE

OTH KOXKYXH CHCIHMATbHO MPEIHA3HAYCHBI JUIS TIOMEIICHUS B HUX HCTOYHUKOB
HMOHOB, KOJUICKTOPHBIX TUIACTHH M BOJOOXJIAXIACMbIX BKIAMBIIICH U HUMEIOT
MIPUCTIOCOOJICHUS TSI COSNMHECHNN UG Y3MOHHBIX HACOCOB M MPUCTIOCOOICHUS
IJIA OTKPBITHA U 3aKPBITHA B LCIIAX U3BJICYCHUA U 3aMCHBI 9TUX KOMIIOHCHTOB.

d) MarHuTHbIC IIOJIOCHBIC HAKOHCUHUKHU

CrnenmanbHO TpeaHa3HAYCHHBIC WM IMTOATOTOBIICHHBIE MAarHUTHBIC ITOJFOCHBIC
HaKOHEYHUKH, UMEIOIIKE JUaMeTp Ooiee 2 M, UCIIONIb3yeMbIe I 00eCcTIeUeHUs
MIOCTOSTHHOT'O MAarHUTHOTO TOJIS B AJIEKTPOMArHUTHOM CEMapaTrope U30TOIOB U
JUTS TIEpEHOCA MATHUTHOTO TTOJISE MEeXKAY PACTIONOKESHHBIMHE PSJIOM CeTlapaTOpPaMH.

BbICOKOBOJIbTHbIE HCTOYHUKH MUTAHMS

CrenuanbHO TpeHa3HAUYCHHBIC WM TOJATOTOBJICHHBIC BBICOKOBOJIBTHBIC HMCTOYHUKHU
MUTAHUS JJI1 WCTOYHUKOB HOHOB, OOJIQ[AONIME TIOJHBIM HA00POM  CICAYIOIINX
XapaKTePUCTHUK: MOTYT PaboTaTh B HEMPEPHIBHOM DPEKUME, BBIXOAHOE HAMPSIKCHHE
20 000 B nnu Gosee, BBIXOHOU TOK 1 A win Ooiee U cTaOMIN3aIUs HAIIPSDKCHUST MEHEe
0,01% B Teuenue 8 yacos.
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5.9.3.

HcToyHnKH NUTAHMS 3JEKTPOMArHuToB

CrienmanbHO TIpeqHa3HauYEHHBIE WM TOATOTOBJICHHBIE MOIIHBIE MCTOYHHKH TTHTAHUS
MMOCTOSTHHOT'O TOKA JIJISl 3JIEKTPOMArHUTOB, 00JIaIaf0IIHNE TIOJTHBIM HAOOPOM CIIETYIOIIHNX
XapaKTEPUCTUK: BBIXOJHOW TOK B HempephiBHOM pexume 500 A wnu Oonee mpu
Hanpspkernu 100 B wimu Goree, Tpu cTaOMIIM3AIMK IO TOKY WIIM HANPSOKCHUIO MEHEE
0,01% B TeueHue 8 YacoB.

YcraHoBkH AJIs NPOM3BOACTBA THKeN0H BOABLI, JAeiiTepust U JeHTepHEBBIX
coeJMHEeHNI 1 000pyAOBaHHe, CIIEHATBHO NPeJHA3HAYECHHOE UM IOATOTOBJICHHOE
AJISl ITOTO

BBOJJHOE 3AMEUYAHUE

Tsokenyro BOIYy MOXHO TPOM3BOANTH, HCIONB3Ys pasziudyHble mporecchl. OmHako
KOMMEPUECKH BBITOJTHBIMHE SIBIISIFOTCS JIBa TIPOIIECCa: TPOIIECC H30TOMHOTO OOMEHA BOJIBI
u cepoBoopoaa (rportecc GS) U mpoIecc H30TOMHOTO 0OMEHa aMMHUaKa B BOJIOPO/a.

IMpouecc GS ocHOBaH Ha 0OMEHE BOAOPOAa U ASHTEPHS MEKAY BOAOH U CEPOBOIOPOAOM
B CHCTEME KOJIOHH, KOTOPBIE SKCILTYaTUPYIOTCS C XOJIOTHOW BEpXHEH CEKIer U ropsaei
HWKHEW cexuueil. Bojga Teuer BHU3 1O KOJIOHHaM, B TO BpEMs KaK CEPOBOJIOPOIHBIN ra3
UUPKYJIUPYET OT JAHA K BEPIIMHE KOJOHH. JIJig cOAeHCTBUS CMEIIMBAHUIO Ta3a U BOJBI
WCTIONB3yeTCs PsI ABIPUATHIX JIOTKOB. JlelTepuii mepememnaeTcsi B BOAY NMPH HU3KHX
TeMIIepaTypax ¥ B CEpOBOIOPO/I TP BEICOKHX TemImepaTypax. OboraimieHHbIe JerTepreM
ra3 Wik BOJa YIAJISIOTCS U3 KOJIOHH TMEePBOM CTYICHHM Ha CTBHIKE TOPSYUX M XOJOTHBIX
CEeKIINH, U MPOIIECC MOBTOPSETCSA B KOJIOHHAX Clenyrolei cryrnenu. [IpoaykT mocnennei
¢a3pr — Boma, oborameHHas aerrepueM no 30%, HampaBiseTcs B AUCTHUIAIINOHHYIO
YCTAaHOBKY JJIs TIPOU3BOJICTBA PEAKTOPHO-YMCTON TsHKENON BOXEI, T.e. 99,75% oxucu
Jeurepus.

B mpomecce oOMeHa MeXIly aMMHAKOM M BOJOPOJIOM MOXXHO W3BIIEKATh JNEHTEPHH U3
CHHTE3-Ta3a MMOCPEJCTBOM KOHTAKTA C JKUIKAM aMMHAKOM B IIPUCYTCTBUH KaTaIH3aToOPA.
CuHTe3-Ta3 mojaeTcs B 0OOMEHHBIC KOJIOHHBI U 3aTEM B aMMHAYHBIN KOHBepTep. BHYyTpH
KOJIOHH Ta3 MOAHUMAETCS OT JHA K BEPIIUHE, B TO BpeMs KaK JKUIKUI aMMHAaK TedeT OT
BEpILUHBI KO AHY. JlelTepuii B CHHTE3-Tra3e JIMIIAETCS BOJAOPOAa U KOHIICHTPUPYETCS B
aMMHake. AMMHaK IMMOCTYyMaeT 3aTéM B YCTAHOBKY I KPCKHMHI'a aMMHaKa Ha OHE
KOJIOHHBI, TOTJIa Kak ra3 coOmpaercs B aMMHUA4YHOM KOHBepTepe Ha BepiimHe. Ha
MOCTEAYIOMMUX CTYIIEHSAX TPOWCXOMUT JaibHeimee oOorameHne, W IyTeM
OKOHYATENbHOU JTUCTWIISALUU IPOU3BOAUTCS PEAKTOPHO-YUCTAs Tshkenas Boda. [lomaua
CUHTE3-Ta3a MOXET ObITh 00eCIIeueHa aMMHAYHOM YCTAHOBKOMW, KOTOpasi B CBOKO 0UEPEe/Ih
MOJKET OBITh COOPYXKEeHa BMECTE C YCTAHOBKOH JIJIsl IPOU3BOJICTBA TSKEIIOH BOJBI ITyTEM
M30TOITHOTO OOMEHa aMMHaKa U BoZopoa. B mpomecce aMMuadHO-BOAOPOIHOTO OOMEHA
B Ka4e€CTBE MCTOYHUKA MCXOJHOTO JCUTEPHs] MOXKET TaKKe HCIOJB30BATHCS OOBIYHAS
BOJIA.

MHorue mnpeaMeTsl KII0YeBOTO O0OpYIOBAaHMS Ui YCTAaHOBOK IO IPOU3BOJCTBY
TSDKEJION BOJIBI, UCTIONB3YIOIUX Iponecchl GS MM aMMHavyHO-BOJOPOAHOTO OOMEHa,
OIMPOKO  PacHpOCTpaHEHBl B HEKOTOPBIX  OTpacisix  He(pTeXUMHUYECKOH
NPOMBIINIIEHHOCTH. OCOOCHHO 3TO KacaeTcsi HeOOJNBIINX YCTAHOBOK, HMCIOJIB3YIOLINX
mporecc GS. OnHaKO HEMHOTHE IMpeIMeThl 000PYIOBaHUS SBISIOTCS CTaHIAPTHBIMH.
[poneccet GS W aMMHaYHO-BOAOPOIHOTO OOMeHa TpeOyloT 00pabOTKM OONBIIMX
KOJIMYECTB BOCIUIAMEHSIONIMXCS, KOPPO3MOHHBIX M TOKCHUYHBIX IKHIKOCTEH IIpH
MOBBIIEHHOM  JaBieHnH. COOTBETCTBEHHO TIpH  pa3paboTke CTAaHAApTOB IO
NPOCKTUPOBAHHIO M SKCIUTYaTaI[|H U YCTAHOBOK H 000PYIOBaHUS, UCTIONB3YIOIIUX OTH
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6.1.

6.2.

6.3.

MPOLIECCHI, CHEMyeT YAENATh OONbIIOE BHHMAaHHE TMON0OPY MAaTEepHaJoB M UX
XapaKTEePUCTHUKAM C T€M, YTOOBI 00ECTIEUNTh JITUTEIBHBIA CPOK CITYKOBI ITPH COXpaHEHUH
BBICOKO# Oe3omacHoCcTH M HauexxHocTH. OmnpejencHue MacimTaOboB 00YCIIOBIMBAETCS
[JIaBHBIM 00pa3oM COOOpaKeHHSMH 3KOHOMHUKH M HeoOXoauMocTH. Takum oOpasom,
Ooxipmasi 4acTh NPEOMETOB OOOPYINOBaHWS W3TOTOBISETCS B COOTBETCTBHH C
TpeOOBaHMSIMH 3aKa34HKa.

Hakonen, crmegyer oTMeTUTh, YTO Kak B mpouecce GS, Tak U B Impoliecce aMMUAYHO-
BOJIOPOAHOTO OOMEHa, TpeAMETHl 00OpYyAOBaHWS, KOTOpPHIE IO OTAEIHHOCTH HE
MpeHa3HaYeHbl WJIM MOJIFOTOBJIEHBI CIIEHMAIIBHO ISl MPOU3BOJCTBA TSHKEIOU BOJIBI,
MOTYT COOMPATHCSI B CUCTEMBI, CIICIIUAIBHO MTPEIHA3HAYCHHBIC HITH IO OTOBJICHHBIC IS
MPOU3BOACTBA TsDKENOW BOAbL [lpuMepamu Takux cUCTeM, NMPUMEHSEMBIX B 00O0MX
MpoIIECcCcax, SIBISIOTCS CUCTEMa KaTAIMTUYECKOIO0 KPEKHWHIa, UCII0JIb3yeMas B MpoIecce
0o0MeHa aMMHuaKa v BOJIOPOa, ¥ JUCTUUISIIIUOHHEBIE CUCTEMBI, HCIIOJIh3yeMbIE B TIPOIECCE
OKOHYATEIbHON KOHIEHTPALUU TSHKEJIOW BOJIBI, JOBOSIICH €€ 10 YPOBHSA PEaKTOPHO-
YHUCTOH.

HpeZ[MeTI)I 06Op}IZ[OBaHI/I$I, KOTOPEBIC CIICHHUAJIBHO NPCAHAa3HAYCHbI WJIX MOATOTOBJICHEI
AJI IPOU3BOJICTBA TSDKEII0M BOJABI MYTEM HCIIOJB30BaHUSA 1160 mponecca oOmeHa BOJbI
" cepoBoaopoaa, 6o mnmponoecca oOMeHa aMMHaKa u BOAOpOJ4, BKIIFOYAIOT:

Boao-cepoBoaopoiHbie 00MeHHbIE KOJTOHHbBI

OOMeHHBIE KOJOHHBI, W3TOTaBIMBAEMble M3 MEIKO3EpPHHCTOM YIIEPOAUCTON CTaln
(mampumep, ASTM AS516), mmamerpom ot 6 M (20 pyroB) mo 9m (30 dpyros),
KOTOpble ~ MOTYT DJKCIUIyaTHPOBAaTbCSl MPH JaBICHUM CBBIIE MIM  PaBHOM
2 Mna (300 ¢pyHT/KB. q10iiM) 1 MMEIOT KOPPO3HOHHBIA JOMYCK B 6 MM Wi OoIblle,
CIENMaNbHO MpeJHa3HaueHbl WIM IMOATOTOBIEHBI AJS MPOMU3BOJACTBA TAKEION BOIBI
MyTEM HCIOIb30BAaHMS IPOLEcca N30TOIMHOr0 0OMEHa BOJBI M CEPOBOAOPOAA.

TI'azonyBKH M KOMIIPecCOpPbI

OpHocrynenuaTele, MajoHamopHele (T.e. 0,2 MIla wmm 30 ¢yHT/KB. 110iM)
LEHTPOOEKHBIE TA30IyBKU MM KOMIIPECCOPHI I UPKYISIIIHA CEPOBOJJOPOTHOTO Ta3a
(t.e. Taza, comepxamiero Oomee 70% H,S), cmemmansHO mnpenHa3HAYEHHBIE WIN
MOJITOTOBJICHHBIE ISl TIPOM3BOACTBA TSKENIOW BOJBI ITyTeM HCIOIB30BAaHUA Ipollecca
oOMeHa BOABI M CEpPOBONOpPOJA. OTH Ta30AyBKM WIH KOMIIPECCOPBl HMEIOT
IPOM3BOIUTENIEHOCTh, TIPEBBIMIAIOIIYI0 HIH paBHyI0 56 m’/c. (120 000 SCFM) mpu
JKCIUTyaTaluu oI JTaBJICHUEM, MIPEBBIMIAIOIIAM WIH paBHBIM
1,8 Mma (260 ¢pyHT/KB. q10MiM) Ha BXOJE, U CHAOXKCHBI CAIbHUKAMH, YCTOWYHBBIMU
K Bo3zaeiicTBuio HoS.

AMMHAYHO-BOAOPOJIHbIE 00MEHHbIE KOJTOHHbI

AMMHaYHO-BOJIOPOJIHBIE OOMEHHBIE KOJOHHBI ~BBICOTOM 0Oojee WM  paBHOH
35m (114,3 pyroB) muamerpom ot 1,5 M (4,9 dyrtoB) o 2,5 m (8,2 pyToB), KOTOpHIC
MOTYT 9KCIUTYyaTHPOBATHCS noJ JaBJICHUEM, MPEBBILIAIONIIM
15 Mna (2225 GpyHT/KB. A10M), CHEIMAILHO MPEIHA3HAYCHHBIC MM IMOATOTOBJICHHBIC
IUISL TPOM3BOJCTBA TSDKEJION BOJBI IyTEM HCIONIB30BaHMS MpoLecca oOMeHa aMMuaKa u
BOZOpOJa. DTH KOJIOHHBI UIMEIOT TAK)KE TI0 MEHBIIEH Mepe OZHO OTOOPTOBAHHOE OCEBOE
OTBEPCTHE TOTO K€ JUaMETpa, YTO W IMIMHIPUYECKAs 4acTh, Yepe3 KOTOPYI0 MOTYT
BCTaBIISATHCSA WM BHIHUMATBHCSI BHYTPEHHUE YaCTH KOJOHHEL.
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6.4.

6.5.

6.6.

6.7.

BHyTpemme YaCTH KOJIOHHBI U CTYNICHYAaTbl€ HACOChI

BryTpeHHNE YacTH KOJIOHHBI M CTYIIEHYAThIe HACOCHI, CTICITHAIBHO MTPeIHA3HAYCHHBIC HITH
TIOATOTOBJICHHBIC TSI KOJIOHH IS TIPOU3BOJICTBA TSDKEIOH BOJBI IIYTEM HCIIOIH30BAHUS
mporecca aMMHAaYHO-BOJIOPOTHOTO OOMeHa. BHyTpeHHHE YacTH KOJIOHHBI BKITFOUAIOT
CIEIMATFHO TIPEeIHA3HAYCHHBIC KOHTAKTOPHI MEXAY CTYIIECHSIMH, COJCHCTBYIOIIHE
TECHOMY KOHTaKTy Ta3a M XKuAKOCTH. CTymeH4YaThle HACOCHI BKIJIIOYAIOT CIEIHATBLHO
MpeHa3HAYCHHBIC TIOTPYKACMBIC B )KUIKOCTh HACOCHI JIJIsI IIUPKYJISIIAN KHUIKOTO aMMHUaKa
B Iipezieiax 00beMa KOHTAKTOPOB, HAXOAAIINXCS BHYTPH CTYIICHEH KOJOHH.

YcTaHoBKH AJ151 KpPpEeKHMHIa aMMHuaKa

VYcraHOBKM  [UIi  KpPEKMHIa aMMHaKa, OJKCIUTyaTHpyeMble IO  JaBICHHEM,
mpeBplaromuM Wi paBHeIM 3 MIla (450 dyHT/KB. q10iiM),  CIIEIIUATBHO
NpefHa3HAaYeHHbIE M MOATOTOBJIEHHBIC JUIS HMPOW3BOJCTBA TSDKEIOW BOIBI ITyTEM
UCTIONIb30BaHMUS MIPOIIECCca H30TOMHOIrO0 0OMEHa aMMHUaKa M BOJOPO/Ia.

HNHppaxkpacHble aHAJIU3ATOPLI NMOIJIOLECHUA

WndpakpacHsle aHanM3aTOpPbl MOIJIOMICHUS, CHOCOOHBIE OCYIIECTBIISATH AaHAIN3
COOTHOUIEHH MEXIY BOJOPOJOM M AeUTEepHeM B peaJbHOM MacIiTabe BpeMEHH, Korna
KOHIIEHTpaluM JelTepus paBHbI WK npebimatoT 90%.

KartaauTnyeckue meun

Karanurngeckue neun s mepepadoTKi 000TaeHHOTO AeUTEPUEBOTO Ta3a B THKEITYIO
BOJY, CIICIIHAIBHO MpeJHa3HAYCHHBIC WK ITOATOTOBICHHBIC JJII IPOU3BOJICTBA TSKEIION
BOJIBI ITyTEM KCIOJB30BaHUS MPOIIECCa H30TOMTHOTO OOMEHAa aMMHUaKa M BOAOPOa.

YcTaHoBKH 1)1 KOHBEPCHH YPaHa H 000py/10BaHNe, ClIeNHATbHO NMPeIHA3ZHAYEHHO0e
WJIM TIOATOTOBJIEHHOE VIS 3TOr0

BBOJJHOE 3AMEUYAHUE

B ycraHoBkax M cucteMax As KOHBEPCHU YPaHA MOXKET OCYIIECTBISTHCS OJHO WM
HECKOJIBKO IIPEBPALCHUI U3 OJHOTO XUMHUYECKOI'0 M30TOIA YpaHa B IPYroil, BKJIOYas:
KOHBEPCHIO KOHLIEHTpaToB ypaHoBoi pynbl B UO3, kouBepcuto UO3 B UO,, KOHBEpCHIO
oxuceit ypana B UF4 mnn UFs, konBepcuto UF4 B UF¢, kouBepcuro UFs B UF4, koHBepcuto
UF4 B MeTayumaeckuii ypaH u KoHBepcuio ¢propunoB yparna B UO,. MHorHe KITIOUYeBBIC
KOMIIOHEHTHl 000pYZOBaHUS yCTAaHOBOK JJsi KOHBEPCHM ypaHa XapaKTepHbI s
HEKOTOPBIX CEKTOPOB XMMHYECKOW oOpabaThiBarolleil MmpoMbluieHHOCcTH. Hampumep,
BUAbl OOOPYIOBaHMS, MCIOIB3YEMOI'O B 3ITHUX IIPOLIECCAX, MOTYT BKJIIOYaTh: IEUH,
KapyceslbHbIe TeUd, PEaKTOphl C TICEBIOOKIKEHHBIM CJIOEM KaTalau3aTropa, *KapoBble
peakTopHble OallHW, >KUAKOCTHBIE LEHTPUPYTH, AUCTHUILUOHHBIE KOJOHHBI U
JKUIIKOCTHO-)KUIKOCTHBIE IKCTPAKIIMOHHBIE KOJOHHBI. OJIHAKO HE MHOTHE KOMITOHEHTHI
000pYIOBaHUS MMEITCS B «TOTOBOM BHIE»; OOJIBIIMHCTBO M3 HHUX JOJDKHBI OBITH
MOJTOTOBJICHBI COTJIACHO TPeOOBaHMSAM W CHEUU(HUKAIMAM 3aKa3uuKa. B HEKOTOpBIX
ciydasix TpeOyeTcss YYWTBhIBaTh CIELUAIbHBIE MPOEKTHBIE W KOHCTPYKTOPCKHE
0COOEHHOCTH [UIS 3aLUThl OT arpecCUBHBIX CBOMCTB HEKOTOPBIX M3 00pabaThIBaeMbIX
xumuueckux BemiectB (HF, Fo, CIF; u ¢Topuns! ypana). Hakonen, cienyer OTMETHTb,
9YTO BO BCEX MpoleccaX KOHBEPCHHM YypaHa KOMIIOHEHTHI 00OpyIOBaHUS, KOTOpBIC
OTIENbHO CHEUUAIFHO HE MPEAHA3HAYEHBl WIM MOJATOTOBICHBI U KOHBEPCHH ypaHa,
MOTYT OBITh OOBEIUHEHBI B CHCTEMBI, KOTOPHIE CIEHUANbHO IpEeIHA3HAYeHBl HIN
MOJTOTOBJIEHBI JJIs1 UCTIONB30BAHUSA B LIEJIAX KOHBEPCUM ypaHa.
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7.1.

7.2.

7.3.

74.

7.5.

7.6.

CnenunajJibHO TPpeAHA3HAYEHHBbIE WJIH TOATOTOBJIEHHBbIE CHCTEMBI JUIA KOHBEPCHH
KOHLIEHTPATOB YpaHoBoii pyabl B UO;

[NOACHUTEJIBHOE 3AMEYAHUE

KonBepcusi koHIeHTpaToB ypaHoBod pyabl B UO3; MOXKET OCYIICCTBIATHCS CHadaja
IOCPEICTBOM DPACTBOPEHUS PYyIObl B a30THOM KHCIOT€ M SKCTPAKLMM OYHIIEHHOTO
rekcarujparta ypaHWIIHHUTpATa C IOMOINBI0 TaKOTO PACTBOPHUTENS, KaK TPHUOYTHI
¢docdar. 3atem TekcaruapaT ypaHwinuHHTpata mnpeobpasyercas B UO; ambo
MOCPEACTBOM KOHLEHTPAUUH M JOEHWUTPALUH, JHOO MOCPEICTBOM HEHTpalIn3aliu
ra3oo0pa3HpIM aMMHAKOM AJs MHOJIY4EHHUs [UypaHaTa aMMOHHS C IIOCIIeAyHoIei
¢bunbTpanmeH, CymKoi U KaTbIIHHUPOBAHNEM.

Cneuna.m,no NpeaAHasHA4YCHHbIC HJIM NMOATOTOBJICHHBIEC CUCTEMBbI JJISA KOHBEPCUMU
UO3 B UF6

I[NOACHUTEJIBHOE 3AMEYAHUE

Konsepcust UO3 B UFs MOkeT ocymecTBISATHCS HEMOCPEACTBEHHO PpropupoBanuem. Jis
nporecca TpedyeTcs UCTOUHHUK ra3000pa3Horo gropa mwin TpexTopHCTOro XJIopa.

Cl'lelIHaJ'lI)HO NpeaIHasHAYCHHbIC UJIU MOATIOTOBJICHHBIC CUCTEMbBI JJId KOHBECPCUHU
UO3 B UOz

I[NOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UO3 B UO; MOXET OCYIIECTBIATHCS MOCpeacTBOM BoccTaHoBiieHus UQO3
FaSOOGpa?:HBIM KPECKHUHI-aMMHWAaKOM HJIM BOOAOPOJOM.

Cneuna.m,no NpeaAHasHA4YCHHbIC UJIM NMOATOTOBJICHHBIC CUCTEMBbI JJISA KOHBEPCUMU
UOz B UF4

I[NOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UO, B UF4 Moxer ocymecTBuarbes nocpenctsoMm peakiuun  UO;
¢ razoo0pa3zHbM GToprucThiM BogopoaoM (HF) mpu temneparype 300-500°C.

CHeIﬂ/IaJ]bHO NpeIHasHAYCHHbIC UJIU NMOATOTOBJ/ICHHBIC CUCTEMbI AJH KOHBEPCUHU
UF4 B UF6

I[NOACHUTEJIbBHOE 3AMEYAHUE

Konsepcus UFs; B UF¢ ocymiecTBisieTcs MOCPEACTBOM SK30TEPMHUYECKON PEAKIMH C
¢Topom B peakropHOoi OamHe. UFs KOHAEHCHpYETCS W3 TOPSYMX JIETYYHX Ta30B
MOCPEACTBOM TPOITyCKaHMsI MOTOKAa Ta3a 4epe3 XOJIOAHYIO JIOBYLIKY, OXJIaKIACHHYIO
no -10°C. Hdns mporiecca TpeOyeTcss HCTOYHUK ra3000pa3Horo (ropa.

CrnenmuajibHO NpeAHA3HAYeHHbIe WJIH TOATOTOBJIEHHbIE CHCTEMBI Ui KOHBEPCHH
UF4 B MeTa/LUINYECKUH YPaH

[NOACHUTEJIIbBHOE 3AMEYAHUE
Konepcus UF4; B MeTauiMueckud ypaH OCYIIECTBIISIETCS TOCPEJICTBOM  €ro

BOCCTaHOBJICHUS MarHWeM (KpYIHbIC TAPTHN) WM KajublreM (Majble mapTuu). Peakus
OCYIIECTBIISIETCA MIPH TEMIIepaTypax BhIIe TOUKH IaBieHus ypana (1130°C).
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7.7.

7.8.

Cneuna.m,no NpeaAHasHA4YCHHbIC HJIM NMOATOTOBJICHHBIEC CUCTEMBbI JJISA KOHBEPCUMU
UF6 B UOz

[NOACHUTEJIBHOE 3AMEYAHUE

Koungepcus UFs B UO, MOKET OCYIIECTBISATHCS MOCPEICTBOM OJHOTO U3 TPEX MPOLIECCOB.
B mepBom mpontecce UFs BocctanasimmBaetcs u ruapoimsyercs B UO; ¢ HCIToNb30BaHUEM
BoJlopoJia u napa. Bo Bropom npouecce UFs rugponusyercss pacTBOPEHHUEM B BOJE, NS
OcaXkIIeHHs JUypaHaTa aMMOHUS J100aBIAETCS aMMHUaK, a TMypaHaT BOCCTAHABINBACTCS
B UO; Bogopoznom npu temneparype 820°C. IIpu tpersem npouecce razoodpasnsie UFs,
CO, u NH; CMEIITHBAIOTCS B BOJIE, ocaxxas ypaHmIKapOoHaT
aMMOHHMS. YpaHWIKapOOHAT aMMOHHsI CMEIIMBAeTCs C TapoM M BOJOPOAOM MPH
temneparype 500-600°C nns nponssoactsa UO;.

KouBepcuss UFs B UO; 9acTo oCyIIeCTBISICTCS Ha TIEPBON CTYNCHHW YCTAaHOBKH 10
M3TOTOBIICHUIO TOIUIHMBA.

Cneunammo NpeaAHasHAYCHHbIC UJIN IMOATOTOBJICHHBIC CHUCTEMBbI JJII KOHBEPCUU
UF 6B UF4

ITOACHUTEJIBHOE 3AMEYAHUE

Kounsepcus UFs B UF4 ocymiecTBisieTcs MoCpeIcTBOM BOCCTAHOBIICHUSI BOAOPOIOM.
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