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[JononHntenbHbIn NpoTokon K CornaweHunto
mexay PpaHumen, EBponenckum coobLlecTsom
No aTOMHOW 3Heprun n MexagyHapogHbIM
AreHTCTBOM MO aTOMHOW QHEPIUK O
NpUMeHeHnn rapaHTnn Bo PpaHumnm

1. B mpunokeHWu K HACTOSIIEMY TOKYMEHTY IJIsl CBEICHHUS TOCYIapCTB-WICHOB BOCITPOU3BOIUTCS
TekcT [lomonHuTtensHoro mpoTtokona k Cormamenuto Mexay Opanmnueit, Esponeiickum
COOOITIIECTBOM II0 aTOMHOH SHEpruM W MeEXIyHapOIHBIM ATEHTCTBOM II0 aTOMHOW JSHEPTHU O
npUMeHeHHH rapanTuii Bo ®panuum'. JIONOJTHMTENBHEIA TPOTOKOT ObUT 0706peH CoBeToM
ympasstionux 11 urors 1998 roma. On 6611 moanucan B Berne 22 centsops 1998 rona.

2. B cootBercTtBHH cO cTaTbeill 16 J[oMONMHUTENBHOTO MPOTOKOJIA OH BCTyHnWwI B cuiy 30 ampend
2004 roma, B neHb, Korga ATEHTCTBO TIONYyYHMJIO IMHCBMEHHOC YBEAOMJICHHE O TOM, YTO
COOTBETCTBYIOIIME BHYTpeHHHE TpeOoBaHHUs EBpomeiickoro cooOuiecTBa MO aTOMHOW SHEPIHU H
DpaHuny, HE0OXOIUMBIE JUIS BCTYIUIEHUS B CHILY, BBIIIOJIHEHBI.

' BociipousBesieHo B gokymente INFCIRC/290.
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Annex

JIOMOJTHUTEJIbHBIH ITPOTOKOJI K COTJIAIIEHHIO MEK/TY
®PAHITHEH, EBPOIIEHCKHM COOBII[ECTBOM ITO ATOMHOH
SHEPITHH H MEK/TYHAPOJIHBIM ATEHTCTBOM I10 ATOMHOH
SHEPI'HH O IIPHMEHEHHHU IT'APAHTHH BO ®PAHI[HH



IIpeamoOyna

[MTPUHNMASA BO BHUMAHMUE, uro ®panuus u EBporeiickoe coOOIIECTBO 1O
aTOMHOW 2Hepruu (B panpHeimeMm uMmeHyemoe "CooOmiecTBoM") SIBISIOTCS yYaCTHUKAMH
Cornamenus mexay @pannueii, CoobriecTBoM 1 MexayHapOIHBIM areHTCTBOM 110 aTOMHOM
sHepruM (B JaJbHEHIIEM HWMEHYeMbIM ‘‘ATeHTCTBOM) O TIPUMEHEHWU TapaHTHi
(B manmpHeiimeM uMeHyemoro “CoriameHueM O TapaHTHsIX’), KOTOPOE BCTYNWJIO B CHITY
12 cenTsa6ps 1981 rona;

HAIIOMUWHASL, uyto ®@panuus npucoeauHmiachk Kk JloroBopy o HepacnpoCTpaHeHUH
snepHoro opyxus 3 aBrycra 1992 ropa;

YUUTBIBAS xenanue MEeXIyHApOIHOTO cOOOIIECTBa eiie 0oJiee YKPEIUTh PEXKUM
AJIEPHOTO HEPACIPOCTPAHEHUsI IyTeM TMOBBIIICHUS JEHCTBEHHOCTH U 3G (HEKTUBHOCTU
CHCTEMBbI FrapaHTHil ATEHTCTBA;

HAIIOMUWHASL, uTo AreHTCTBO MPU OCYIIECTBICHUHU FapaHTUH JOJKHO YUUTHIBATh
HEO0OXOUMOCTh M30eratb CO3JaHMSI MPEMSITCTBUA IKOHOMUYECKOMY U TEXHOJIOTMYECKOMY
pazBuTHi0O OpaHIUK WK MEXAYHAPOTHOMY COTPYAHUYECTBY B OOJACTH MHUPHOM SIACpPHOU
NEeSTENIbHOCTH;  COONIo/IaTh JCMCTBYIOUIME TMOJOXKEHUS B OO0JAacTH OXpaHbl 3/10pOBbS,
0e30macHOCTH, (U3UYECKOM 3allUThl, a TaKXe JApyrue JIeHCTByIOIME TpeOOBaHMs
0€30MacHOCTH U IMpaBa OTAEIbHBIX JIHI; U MPUHUMATH BCE MEPHI MO 3aIUTEe KOMMEPUECKHUX,
TEXHOJIOTUYECKMX W TMPOMBIIUICHHBIX CEKPETOB, a TaKXke JApyrod KoH(UIEHIHAIbHON
uH(pOpMaLU, KOTOpasi CTAHOBUTCS] €My U3BECTHO;

[TPUHUMASA BO BHHMMAHUME, 4ro wyacTtoTa mnpoBeACHUS W HWHTEHCUBHOCTh
MEpOTIPUITHI, YyKa3aHHBIX B HactosameM I[Iporokorne, OyayT ToOAAEpKHBAThCA Ha
MUHUMQJIBHOM  ypOBHE, COOTBETCTBYIOIIEM IIEM  TIOBBIIICHUS  JACHCTBEHHOCTH |
s dexTuBHOCTH rapaHTHil ATCHTCTBA;

HACTOSIIUM  ®pannus, CoolmectBO u  ATEHTCTBO  COTJIACHIINCh O
HIDKECIICTYIOIIEM:



CBA3b MEXAY HACTOAIIUM ITPOTOKOJIOM U COTJIAIIEHUEM O T'APAHTHUAX

Cratps 1

ITonoxenuns CornamieHus 0 TapaHTHAX MPUMEHSIOTCS K HacTosmeMy [IpoTokoiry B TOi Mepe, B KaKoi
OHHM COOTBETCTBYIOT MOJIOKEHUSM Hactosmero [Iporokona um coBMecTMBl ¢ HUMH. B cimyuae
MPOTUBOPEYNs MEXAY IMoyokeHnssMru COrjlalieHns O TapaHTHSIX W IOJIOKEHUSMH HACTOSIIETO
TIporokona nmpuMeHstoTcs nojioxeHust Hactosiero [Iporokorna.

INPEAOCTABJIEHUE HHO®OPMAILIUU
Cratbs 2

a. @Opannus  TpeAoCTaBIseT  ATEHTCTBY — 3asBIIeHHWE,  cojiepkainiee  WHGPOpPMAIUIO,
OTIpEIICIICHHYI0 B TOAMYHKTax a.i), ii), 1iii), vii) U Viil) HHXKE, a TaKXKe B ITyHKTE b.
Coo0mecTBO  mpemocTaBisieT ATEHTCTBY —3asiBIGHUE, cojepxaiiee HHPOPMAIUIO,
OTIPEIICIICHHYIO B TIOMITYHKTAX a. iv) U V) Hke. DpaHIys, Tpu HEOOXOIUMOCTH CBSI3BIBAsSChH
¢ CooOmiecTBOM, MNpeAOCTaBIIeT ArEHTCTBY 3asBJICHHE, cojaepkaiiee HH(OPMAIIUIO,
OTIPEIICIICHHYIO B TIOITYHKTE a.Vi) HIDKE:

1) Ob6miee onmcanue W WHQPOPMAITHIO, YKA3BIBAIONIYI0O MECTO IMPOBEACHHUS OTHOCSIITIXCS
K SsJCpHOMY TOIUIMBHOMY IIMKIy HAay4HO-HCCJIC/IOBATEIILCKUX W OMBITHO-
KOHCTPYKTOPCKHX pabOT, CBSI3aHHBIX WM HE CBS3aHHBIX C SJCPHBIM MaTEpUANIOM,
OCYIECTBISIEMBIX TJE-IM00 B COTPYTHHYECTBE C TOCYAapPCTBOM, HE OOJAJAIONINM
SIIEpHBIM ~ opykueM (B pambHeimeM — uMeHyembiM  "I'HSO"), koTopsie
(UHAHCUPYIOTCS, TIONYYHIM KOHKPETHOE pa3pelieHue WIH KOHTPOIUPYIOTCS WIIH
OCYIIECTBISIFOTCS OT UMEeHU DpaHIvH.

i)  OmpenmeneHHYI0O ATEHTCTBOM Ha OCHOBE OXKHMIAEMOTO TIOBBIIIICHHUS NEHCTBEHHOCTH
win 3p(OEKTUBHOCTH U corylacoBaHHy0 ¢ DpaHimeit nHGOpMAIUIO 0 Kacarouehcs
rapaHTUd DKCIUTyaTAllMOHHOW JESTENBHOCTH Ha YCTAaHOBKAX WM WX 4YacTsX,
YKa3aHHBIX B COOTBETCTBHH CO cTaThelt 78 a) CorameHust 0 TapaHTHsX.

iii)  Omnmcanme MacmTaba omepanmuid Ul KaXIOoro MecTa HaXOXIACHHUS, HMEIOIIETo
OTHOIIIEHUE K JAEeSATEIbHOCTH, YKa3aHHOU B [Ipunoxxenuu I k Hactosimemy IIporokody,
I7Ie OHH OCYHIECTBIISIIOTCS B COTPYOHHYECTBE C OTACIHHBIMU JIMIAMH WU
kommaamsiMu B 'HAO.

iv)  HMudbopmanmio, yKa3bIBAIOIIyI0 MECTO HAXOXKIECHHUS, IKCIUIYyaTallHOHHOE COCTOSIHHUE U
OIICHOYHBIE TOJOBbIE TIPOW3BOJICTBEHHBIE MOIIMHOCTA YPAaHOBBIX PYAHUKOB H
00OTaTUTENBPHBIX ~ YCTAHOBOK W TOPHEBBIX  OOOTAaTHUTENBHBIX  YCTAHOBOK,
pacIoIoKEHHBIX BO MDpaHIMU, KOTOpHIE CBsA3aHBI ¢ mpousBoacTBoM st [HAO, a
TaK)K€ CYHIECTBYIOUIMM TOMOBOW 0O0OBEM TPOM3BOJCTBA TAaKMX PYAHHKOB U
oborarurenbHbIX ycTaHoBOK miist [HAO. CoolmecTBo mpeaocTaBiseT Mo 3ampocy
ATeHTCTBa JaHHBIE O CYIIECTBYIOIIEM TOJOBOM OO0BEMEe MPOM3BOJICTBA OTIEIHHOTO
PYIHHKA MM 000TaTUTEIbHOM yCTaHOBKH. IlpemocraBjieHue 3Toi MH(DOpPMANUU HE
TpedyeT BelleHUs TOAPOOHOTO yUeTa AePHOT0 MaTepraa.

v)  Uudopmaiuio o sfepHbIX Marepuanax U WHPOPMAIUIO OTHOCHUTEIHLHO HCXOJHOTO
MaTeprana, KOTOPBHIM elme He IOCTAT COCTaBa M HYHCTOTHI, KOTOpPbIE NEJal0T ero
MPUTONHBIM  JUISI W3TOTOBJICHHS TOIUIMBA WM  HM30TOMHOTO  OOOTameHus,
BKJTIOYAIOMIYIO:



vi)

vii)

a) KOJINYECTBa, XUMHUYECKUM COCTAB M MYHKT HA3HAUEHMS KaXIOW SKCIOPTHOU
noctaBku n3 Opanmuun B ['HIO BHe CooOmiecTBa Takoro marepuaia B
KOJIMYECTBaX, MPEBbIIIAIONINX:

1)  n;ecsaTb METpPHYECKMX TOHH YpaHa, WM [UIsI TOCIEI0BaTEeNbHBIX
9KCIMOPTHBIX MOCTABOK ypaHa n3 OpaHIiK B OIHO M TO K€ TOCYAapCTBO,
KaXIash W3 KOTOPBIX MEHEe [eCATH METPUYECKHMX TOHH, HO CyMMa
KOTOPBIX TPEBBIMIAET IECATh METPUUECKUX TOHH B TEUCHHE TOa;

2) IBAIIATh METPUYCCKMX TOHH TOPHS, WX IS TIOCIEIOBATEIIBHBIX
AKCIIOPTHBIX MTOCTaBOK TOPHS W3 PpaHIMK B OAHO M TO JK€ TOCYIapCTBO,
KaXIas w3 KOTOPHIX MEHEE NBajIlaTH METPHYECKHMX TOHH, HO CyMMma
KOTOPBIX MPEBHIIACT ABAAIIATh METPUICCKUX TOHH B TEUCHHE T'0JIa;

b)  KoimvecTBa, XMMUYECKUI COCTaB, MECTO HAXOXKJCHUS B HACTOSIEE BPeMs W
WCTIOJIb30BaHUE WM MPEIIoaraeMoe HCIOJIb30BaHHE KaXKIOH HMMITOPTHOM
rmoctaBku Bo @Dpanmmio m3 'HAO Bre CoolmecTBa Takoro marepuaia B
KOJINYECTBAX, MPEBHIIAIONIHX

1)  n;ecaTb MeETpPHYECKMX TOHH YpaHa, WU [UIsI TOCIEeI0BaTEeNbHBIX
MMIIOPTHBIX TIOCTAaBOK ypaHa Bo PDpaHIHWIO, Kakaas W3 KOTOPBIX MEHee
JECSITH METPUYECKMX TOHH, HO CyMMa KOTOPBIX MPEBHIIIAET AECATh
METPUYECKUX TOHH B T€UEHHUE T0/1a;

2) IBAIIATh METPUYCCKMX TOHH TOPHS, WIH IS TIOCIEIOBATEIIBHBIX
MMITOPTHBIX TTOCTaBOK TOPHS BO DpaHINIO, KaXmaas U3 KOTOPHIX MCHEE
IBaNIIaTH METPUUECKUX TOHH, HO CyMMa KOTOPBIX MPEBHIIIACT IBAIIATh
METPUIECKUX TOHH B TEUCHHE T'0JIa;

npd TOM TIOHHUMaHWH, 4YTO TMpEJCTaBlieHHEe WHQOpPMAIMM O TaKOM MaTepHale,
MpeIHA3HAYeHHOM ISl HESJePHOTO HCIOIB30BaHUS, MOCIE TOr0 KaK OH JOCTHTHET
OKOHYATEJILHOU (POPMBI CBOETO HESIEPHOTO UCTIONB30BaHMs, HE TpeOyeTcsl.

WH(pOPMAITUIO OTHOCHUTEIHFHO WMIIOPTHBIX M IKCIIOPTHHIX MocTaBok m3 I'HAO BHe
Cool0miectBa M B HHUX OTXOJOB CPEIHETO WM BBICOKOTO YPOBHSA AaKTHBHOCTH,
coAepIKaIuX IUTyTOHHM, BBICOKOOOOTAICHHBI ypaH Wi ypaH-233, B OTHOIICHUH
KOTOPBIX MPUMEHEHNE TapaHTHH OBUIO MPEKpPAmIeHO B COOTBETCTBHHM CO CTaThei 11
CornameHusi 0 TapaHTUSAX B CIlydae AIKCHOPTHBIX IOCTAaBOK M COOTBETCTBYIOIIUX
nonoykeHui CorNaleHns O TapaHTHAX MEXAY dKCIIOPTEPOM B ATEHTCTBOM B Cliydae
MMITOPTHBIX ITOCTABOK.

Crenyronryro HHPOPMAITHIO OTHOCUTEIIEHO 000PYI0BaHUS, U3TOTOBJICHHOTO B CBSI3H C
JIeSITENLHOCTRI0, O KOTOpol roBoputcs B Ilpwinoxenuu I, um coriacoBaHHOTO
000pyI0BaHUS M HEAJACPHOrO MaTepHaa, epeuncieHtsx B [Ipunoxennn I1:

a) o Kaxxaoi SkcrmopTHoi moctaBke m3 Ppanmmm B 'HSJIO BHEe CoobmiecTBa
TAKOrO0 O00OpYJIOBaHUS M Marepuaia: HUICHTU(PHUKAIHNS, KOJIMYECTBO, MECTO
MPEIIoIaraeMoro HCIOIb30BaHUS B TOCYJapCTBe-TIOJIyYaTelie W Jara WIH B
COOTBETCTBYIOIIMX CIy4asX OKUJaeMasl aTa SKCIIOPTHON TOCTABKH;

b) 10 KOHKPETHOMY 3ampocy ATreHTCTBa, moATBepxkacHue PpaHuuen Kak
MMIIOPTUPYIOMIUM TOCYJapCTBOM WH(GOpPMAINH, MPEJOCTaBICHHON ATEHTCTBY
I'HAO BHe Coo0lriecTBa OTHOCHUTENIBHO SKCIOpPTa TAaKOro OOOPYIOBaHHS H
Marepuaiia Bo @paniuto.



viii) [lmaaupyeMyro JIesTeNbHOCTH IO coTpymuudectBy ¢ ['HSO wHa mpencrosmimit
JECATUIICTHUH TIEPUOJ], UMEIOIIYI0 OTHOIICHHE K Pa3BUTHIO SJIEPHOTO TOIUIMBHOTO
MUKIa (BKIIOYAs TUIAHHPYEMbIE OTHOCAIIMECS K SIEPHOMY TOIUIMBHOMY ITHKITY
HAYYHO-UCCIICIOBATEIbCKUE U  OMNBITHO-KOHCTPYKTOPCKHE paboThl), KOrJa OHa
YTBEPIKJICHA COOTBETCTBYIOIIUMY KOMIIETEHTHBIMU OpranaMu Bo ®panimu.

OpaHIus MpuilaraeT BCe pa3yMHbIE YCHIIUS, C TeM YTOOBI MPEI0CTaBUTh ATEHTCTBY o0Iee
OTHCaHne W MHPOPMAIHIO, YKA3bIBAIOIIYI0 MECTO MPOBEACHUA OTHOCAIIUXCA K SAAEPHOMY
TOIJIMBHOMY UMKy HayYHO-HCCIIEJOBATEILCKUX W  OINBITHO-KOHCTPYKTOPCKHX padoT,
CBSI3aHHBIX WJIM HE CBA3AHHBIX C SNEPHBIM MaTEPHaJIOM, KOTOpPhIE KOHKPETHO OTHOCSTCA K
o0oraIeHuo, mepepadoTKe SAACPHOrO TOILIMBA HIIM K 00pabOTKE OTXOZO0B CPEIHEro HJIH
BBICOKOTO YPOBHSI aKTHBHOCTH, COJICPKAIUX IUTYTOHHH, BHICOKOOOOTAIICHHBIH ypaH WIIH
ypan-233, ocymecTBisieMblx rae-muoo Bo Dpanmum ¢ [HAO, HO KOTOpBIE HE
(MHAHCHPYIOTCS, HE TONYYWIN KOHKPETHOTO pa3pelieHrs WM He KOHTPOIUPYIOTCS
@paHlMe WIM HE OCYHIECTBIAIOTCA OT MMeHM DpaHiuu. s 1end JaHHOrO MYyHKTa
"00paboTKa" OTXOJOB CPEIHEr0 WM BBICOKOTO YPOBHS AKTUBHOCTH HE BKJIIOYACT
MepPEeyNnaKoBKy OTXOO0B MM MX KOHIUIIMOHHUPOBAHHE, HE MTPEIyCMaTPUBAIOIIEE pa3IeIeHUs
3JIEMEHTOB, JUIA XPaHEHUS WITH 3aXOPOHEHHUS.

ITo 3ampocy Arenrcra @panius win CooOIIeCTBO, HACKOJIBKO 3TO K HEMY OTHOCHTCS, WIIH
B COOTBETCTBYIOMMX ciy4asx Ppanuus coBMecTHO ¢ CooOIIecTBOM MAl0T YTOUYHEHHS WIIN
pa3bsicHeHHs Jt000M HMH(OpPMALKK, MPEJOCTABICHHON B COOTBETCTBHHM C HACTOSAIICH
CTaTbei, B TOM CTENEHH, B KOTOPOH OHA UMEET OTHOIIEHHUE K IIEJIM TapaHTHil.

Cratps 3

@paHIus WM B COOTBETCTBYIOMMX ciydasx CooOmecTBO MpenocTaBisieT ATEHTCTBY B
teyenune 180 mHEH mMmocie BCTYIUICHHS B CHIIy HacTosmiero IIporokona wH(pOpMaiuioo, o
KOTOpO# FOBOPHUTCS B CTaThe 2.a.1), iii), 1v) U viii U B cTathe 2.b.

@paHIus WK B COOTBETCTBYIOMMX ciydasx (CooOIIecTBO MpeocTaBisieT ATEHTCTBY IO
15 Masgs Kaxmoro roga OOHOBJICHHYIO WH(MOPMAIHMIO, O KOTOPOW TOBOPHTCS B IYHKTE a.
BBIIlIe, 3a TIEPUOJI, OXBATHIBAIOUIMNA MPEAIIECTBYIOMMN KaleHaapHbld roa. Ecnu paHee
npeaocTaBiieHHass WHpOpMaIusa ocrajgack 0e3 wu3MeHeHuid, CooOmecTBO WIH B
COOTBETCTBYIONIHX cirydasx OpaHnus yBeIOMIIIET 00 3TOM.

Coo0111ecTBO TIPEAOCTABISIET ATGHTCTBY 10 15 Mas — Kaxmoro roia HH(OPMAIIUIO,
OTIpEIETICHHYI0 B CTaThe 2.a.v) 3a TEPHOJ, OXBATHIBAIONIMA MPEANICCTBYIOMIUI
KaJeHJapHBI TO/I.

OpaHnys eXKEeKBapTAIBLHO MPENOCTaBIACT ATEHTCTBY HH(OpMAIHIO, ONpEIeiICHHYI0 B
cTaThe 2.a.vil) a). OTa mHpOpPMAIUS TPEIOCTABISICTCS B TCUCHUE MESCTUACCITH JHEH TocTe
OKOHYAHUSI K&XKIOTO KBapTasa.

@paHIus B COOTBETCTBYIOMIMX Ciy4asx B KOHTakTe ¢ CooOIecTBOM IpenoCTaBiseT
ArenTcTBY HMH(pOpMAITHIO, ONpPENSICHHYI0 B CTaThe 2.a.vi), 0 15 Mas Kaxxgoro roma 3a
MEePUO/I, OXBATHIBAIOIIMI MIPEANIECTBYIOIINNA KaJeHIapHBIM TO/I.

@pannuss 1  ATEHTCTBO JOTOBapHBAIOTCSI O BPEMEHH W YAacTOTE IPEIOCTABICHUS
nH(pOpMaIuH, ONpeACcIICHHOHN B CTaThe 2.a.11).

®dpaHiUs npeaocTaBisieT AreHTCTBY MH(OPMAIIMIO, OMPEICICHHYI0 B cTaThe 2.a.vii) b), B
TEYeHUE MISCTUACCATH JHEH MOCIie MOCTYIICHHUS 3a1poca OT ATEHTCTBA.



JJOMMOJHUTEJBHBIN TOCTYII

Cratbs 4

Hwmxecnemyromee mNpuUMeHSETCS B CBSI3M C OCYIIECTBICHHEM JIOMOJHHUTEIHHOTO MJOCTYyNa B
COOTBETCTBHUU CO cTaThel S5 Hacrosiero [Tporokona:

a.

ATEHTCTBO HE CTaBUT I[EJM MEXAHUCTHYECKH WM CHCTEMAaTHYeCKH TPOBEPSTh
WHPOPMAITUIO, O KOTOPOH TOBOPUTCS B CTaThe 2; OJMHAKO ATEHTCTBO HUMEET JIOCTYN K
JMOO00MY MECTY HaXOXKJICHHS, O KOTOPOM TOBOPUTCS B CTAaThe 5, B LIENSAX PEIICHUS BOIPOCa,
CBSI3aHHOTO C TIPAaBWIBHOCTHIO W  TIOJHOTOM WHQOpMAIMH, TPEIOCTABICHHOW B
COOTBETCTBHHU CO CTATheH 2 WIIM B LIENAX YCTPAHECHUS HECOOTBETCTBHUS, CBSI3aHHOTO C DTOMU
nH(popMaIuei;

AreHTCTBO HampapisieT OpaHIKU MPEABAPUTEIHLHOES YBEAOMIICHUE O JOCTYIIE 10 KpalHEH
Mepe 3a 24 Jaca;

[IpenBapurensHOE yBEOMIICHHE HAIpPABISETCS B MUCHMEHHOM BHJE, U B HEM KOHKPETHO
YKa3bIBAIOTCS IPUYMHBI IOCTYTA U JIEATENIbHOCTh, KOTOpask TOJKHA OBITh OCYIIECTBICHA BO
BpEMSI TaKOTO JOCTYTIA.

B cirygae Bompoca miM HECOOTBETCTBHS ATEHTCTBO IpenocTapisieT OpaHIi BO3MOXKXHOCTh
JaTh Pa3bsICHEHWE M CIIOCOOCTBOBATH PEUICHHIO 3TOTO BOIPOCA WM YCTPAHEHHUIO ITOTO
HECOOTBETCTBHA. Takas BO3MOXKHOCTH OyZIET MPEIOCTABIATHCS 10 HAIPABIICHHS 3arpoca O
JOCTYTIE, €CIIU TOJBKO ATEHTCTBO HE COYTET, YTO 3aJEpiKKa B MPEIOCTABIEHUH IOCTYTIA,
BO3MOXHO, HaHeceT ymepOd Ienu, ¢ KOTOpOH 3ampamiuBaercsl 3TOT JIOCTyl. B mobom
ciay4ae ATEHTCTBO HE JelaeT KaKuxX-THOO BBIBOJOB B OTHOIIEHHWH BOMpOCAa WIH
HECOOTBETCTBUS JIO TeX NOp, Noka DpaHinu He OyIeT MpeI0CTaBlIeHa TaKkas BO3MOKHOCTb.

Ecnu ¢ ®@panuyeil He TOCTUTHYTO UHOW JJOTOBOPEHHOCTHU, JOCTYI OCYIIECTBISETCA TOIBKO
B T€UEHHE OOBIYHOIO PaboUero JAHs.

@paHIus “MeeT MPaBO Ha COMPOBOXKIEHHE WHCIEKTOPOB ATEHTCTBa BO BpEMs JOCTyma
npenctaBuTenssMu  DOpaHIIMM TPU  YCIOBHM, YTO 3TO HE 3aJepPKUBAET BBIMOJTHEHHE

WHCIIEKTOpaMH CBOUX (DYHKIIMH WITH WHBIM 00pa3oM He MPEISTCTBYET 3TOMY.

Cratbs 5

®paHuus OpeaoCTaBIsieT ATEHTCTBY JOCTYII K:

a.

JIroboMy MecTy HaxOXIeHUs, onpeaecHHoMy DpaHIEe B COOTBETCTBUN CO CTaThel 2.a.1),
iii) 1 viib) u crarbeir 2.b. mpu ycioBuH, 4TO, eciii PpaHIMS HE UMEET BO3MOXKHOCTH
MPeJOCTaBUTh  TaKOW  JIOCTYN, OHa TMpHjaraeT Bce pasyMHbIe YCHIHMS  JUIs
HE3aMeJIUTENILHOTO YIOBICTBOPEHHS TPEOOBaHHH ATEHTCTBA C TIOMOIIBIO HHBIX CPEJICTB.

JlioboMy MecTy HaxXOXIEHHs, OINPEAEIeHHOMY ATEHTCTBOM, IIOMHMO Te€X MecCT
HaX0XJICHHUS, O KOTOPBIX TOBOPHUTCA B IIYHKTE a. BBIIIE, B IIENIAX 0TOOpa MPoO OKpyKaromen
cpenbl B KOHKPETHOM MeECT€ HAXOXKAEHHUS IS yIydIIeHHS BO3MOXXHOCTH ATEHTCTBA
00HapyKUBaTh HE3asIBICHHYIO sfiepHYto AesrenbHocts B ['HAO npu ycnosuw, 4To, ecnu
@paHius HE HWMEeT BO3MOXKHOCTH TPEAOCTaBUTHh TAaKOW JJOCTYI, OHA TpWiaraeT Bce
pasyMHBIE yCWIIHS JUIS HE3aMEIUTMTENILHOTO YIOBIECTBOPEHUS TpeOOBaHWN ATEHTCTBA B
MPIJIEKAIUX MECTaX HaX0XK/IEHHUS FITU C IIOMOIIBIO MHBIX CPEJICTB.



Cratbs 6

IIpu ocyIecTBICHUH CTaThH 5 ATEHTCTBO MOJKET BBITIOJIHATD CIEAYIOIINE BUIBI ICSITEILHOCTH:

a.

B oTHomeHMHM NOCTymma B COOTBETCTBHU CO CTaThell 5.a.: BHU3yaiabHOE HAOIIOIEHHUE, OTOOD
Mpo0 OKpy’Kalomied Cpeapl; WCIIONb30BaHUE YCTPONCTB HJs OOHApPYKEHUS U M3MEPEHHUs
paananuu; M3ydeHHe KacaloUINXCs TapaHTHUi MPOU3BOJCTBEHHBIX M OTIPY30YHBIX YUETHBIX
JOKYMEHTOB, TPEACTABISIONINX BaKHOCTH JJIS OCYIIECTBICHUS TapaHTHUH B COOTBETCTBUU
co craThei 2.a.1), iii) ¥ vii) b) U crateu 2.b., ¥ IPUMEHEHHE OPYTUX OOBEKTUBHBIX MEp,
TEXHUYECKasi OCYIIECTBUMOCTh KOTOPBIX ObLIa MOATBEPXkKAECHA M HCIOIH30BAHHE KOTOPBIX
Op110 coracoBano CoBeTOM yHpaBiSIOMEX (B manpHeimeMm mMmeHyembiM "CoBerom"), u
IOCJIe  KOHCYJIBTAIMA MEXTy AreHTCTBOM U DpaHIneH.

B oTHoIIEHHH AOCTyIIa B COOTBETCTBUH CO CTaThel 5.b.: 0TOOP Mpod OKpYIKaIOIIeH Cpebl;
Y TIPUMEHEHHUE T0 COTJIacoBaHMI0 Mexay PpaHnneil U ATEHTCTBOM IPYTHX OOBEKTHBHBIX
Mep.

Cratbs 7

I[To mpocebe @panmuu DpaHus W ATSHTCTBO JOTOBAPUBAIOTCSA B  OTHOIICHHUH
perynmpyeMoro mocTyma B paMKax Hactosmiero [IpoTrokona c 1enpio MpenoTBpalieHus
PACKpBITUSI YYBCTBHUTEIBHOW C TOYKH 3PECHHUS SJEPHOTO paclpOCTpaHEHUs WHGPOPMAIIUH,
BBHITMOJIHEHHsT TpeOOBaHWIT 0e30MacHOCTH WM  (PU3MYECKOH 3allluThl WM C  IENbI0
oOecrieueHus] 3aIlUThl HAaXOJIIEHCs B YacTHOW COOCTBEHHOCTH WJIH KOMMEPUYECKU
qyBCTBUTENbHOW WH(opManmu. Takue JOTOBOPEHHOCTH HE TPEISTCTBYIOT ATEHTCTBY
OCYIIECTBIIATh ACSITEIHHOCTh, KOTOpas SBISETCS HEOOXOAMMOHW IUIsl pEUIeHHs BOIpOca,
OTHOCSIIIETOCST K MPaBWJIBHOCTH M TMOJIHOTE HWH(OpMAIMKU, O KOTOPOH TOBOPHUTCS B
cTatbe 2.a.1), iii) 1 vii b) u craThe 2.b., WK yCTpaHEHHS HECOOTBETCTBHUS, OTHOCSIICTOCS K
3TOH HH(pOPMAIIVH.

@paHIus MOXKET MPHU IMPeNOoCTaBIeHNH WH(GOPMAIMH, O KOTOPOH TOBOPUTCS B CTaThe 2,
nH(OPMUPOBATH ATEHTCTBO O MECTaX, Ha KOTOPBIX MOXET MPUMEHATHCS PerylupyeMBbId
JOCTYTI.

Jlo BCTYIUICHHSI B CHIIy JIFOOBIX HEOOXOAMMBIX JIOTIONMHHUTENBHBIX TMONOXEHUN DpaHIus
MOJKET MPUOETHYTh K PETYINPOBAHUIO JIOCTYIa B COOTBETCTBHUH C IOJIOKEHUSMH ITYHKTA a.

BBIIIC.

Cratbs 8

Huuro B Hacrosmiem [Ipotokone He mpensrcTByeT DpaHIMU MPENOCTaBIATH ATEHTCTBY JTOCTYI K
MecTaM HaxOXJICHUS B JIOTIOJHEHUE K TeM, O KOTOPBIX TOBOPUTCS B CTAThE 5, WM MPOCUTH ATEHTCTBO
0 TPOBEJCHUM JIESATEIBHOCTH TIO0 TPOBEPKE B KOHKPETHOM MECT€ HAXOXKICHUS.  ATEHTCTBO
He3aMeJUINTENFHO TIPUiIaraeT BCe pa3yMHBIC YCHIIHS JJIsl OCYIIECTBIICHUS JICHCTBUI B COOTBETCTBHU C
TaKOM MPOCHOOT.

Cratbs 9
ArentctBo nHGOpMUpyeT DpaHIHIO O:

1) JedarenbHOCTH, OCYIIECTBICHHOW B pamKkax Hacrosiero IIpoTokona, BKItoudas
NEeSITETFHOCTh B OTHOIIEHWH JIIOOBIX BOIPOCOB WM HECOOTBETCTBUH, KOTODHIE
ATeHTCTBO J0BeNo 10 cBenaeHus PpaHIuU, B IMpeaeiax MIECTHIECATH THEH mocie
OCYIIIECTBICHUS ATEHTCTBOM 3TOH AESITETHHOCTH.



ii)  Pe3ynpTaTax AESITEIHHOCTH B OTHOIIEHHH JIOOBIX BOIPOCOB WM HECOOTBETCTBHIA,
KOTOpbIe ATEHTCTBO JIOBENIO JIO cBejaeHUs DpaHIuu, 0 BO3MOXKHOCTH CKOpee, HO B
MOO0M cllydae B TEUCHHE TPWALATH JHEW TOCie TONyYeHHs ATEHTCTBOM  DTHX

pE3yIBTaTOB.
b. ArentcTtBo UHGOpMUpYeT DpaHIMIO O BEIBOAAX, KOTOPBIE OHO CIENAN0 B PE3yNIbTaTe CBOCH
NEeSTENTPHOCTH B COOTBETCTBMM €  HactoammM  [IpoTokoiom. Takne BBIBOABI

MPEIOCTABIIAIOTCS SKETOTHO.
HA3BHAYEHUE UHCIIEKTOPOB ATEHTCTBA
Cratps 10

a. 1) I'enepaneubiii gupekTop yBegomisier CoobOmiectBo u @paHIUI0 00 YTBEPKIACHUH
CoBeToM 1m00OTO JOHKHOCTHOTO JIMIIA ATEHTCTBA B KauyeCTBE WHCIEKTOpa II0
rapaatusiM.  Ecom CoobmectBo wimu  @panHrus He wu3BemaeT | eHepaabHOTO
JUPEKTOpa O CBOEM OTKJIOHEHHH TaKOTO JOJKHOCTHOTO JIMIA, KaK MHCIIEKTOpa IS
@paHIUH B TE€YCHHE TPEX MECALEB IOCIIE MOTYICHUS YBEIOMIICHUS 00 YTBEPKICHUH
CoBeToM, HWHCIIEKTOpP, O KOTOPOM TakuM o00pa3oMm yBemomiieHbl CoOOOIIeCTBO H
®paHIysl, CUUTAETCS Ha3HAYEHHBIM BO DpaHIuIo;

i)  I'eHepanbHBIA TUPEKTOpP, MEUCTBYSA B OTBEeT Ha Mpock0y CoobmectBa mimm Dpanimm
WIK TI0 COOCTBEHHOW MHHUIIMATHBE, He3aMeIMTeIbHO HHopMupyeT CooOI1ecTBo U
Opanuio 00 OT3pIBE HA3HAYEHHS JIOO0TO JODKHOCTHOTO JIMIIA B Ka4yecTBe
HUHCHEKTOopa it OpaHIuu.

b. YBegomieHne, O KOTOPOM TOBOPUTCS B IIYHKTE a. BBIIIE, CYUTACTCA MOTyYEeHHBIM
CoobmectBoM 1 DpaHIueH yepe3 ceMb THEH Tocie AaThl HallpaBICHUS ATEHTCTBOM TaKOTO
yBenomiieHns CoobmiecTBy 1 OpaHum 3aKa3HOU KOPPECTIOHICHITHEH.

BU3bI
Cratps 11

OpaHiys B TeYEHHE OJHOTO MeCsIa IMociie TIOIyYeHHs 3arpoca 00 3TOM, IPEJIOCTABISIET YKa3aHHOMY
B TakOM  3alpoce  Ha3HAYEHHOMY  HWHCIEKTOPY  COOTBETCTBYIOIIYID  MHOTOKPATHYIO
BBHE3/IHYIO/BBIC3IHYIO H(WMITH) TPAH3UTHYIO BU3BI, KOTOPBIE TPEOYIOTCS sl 00eCTIeYeHUs] HHCIIEKTOPY
BO3MOXXHOCTH Bbe3lla M INpeObIBaHMs Ha TeppuTopun @OpaHiuu B LENAX BBHINOJHEHHS ero(ee)
¢ysknuit. JIroOble 3anpoIleHHbBIC BU3HI JICHCTBUTENHHBI B TEUCHUE HE MEHEE OJIHOTO T'OJla U B CIIydae
HEOOXOJUMOCTH BO300OHOBIISIIOTCS B TEUCHHE MEPHO/Ia Ha3HAUYEHHsI HHCTIeKTopa Bo dpaHiuio.

JONOJIHUTEJBHBIE ITOJIOKEHU ST
Cratps 12

a. B tex cimydasx, xorma @pannmst nian Opanrus 1 CooOmecTBo, Wid ATEHTCTBO YKa3bIBAIOT
Ha HEOOXOJMMOCTh ONPEAENUTh B JJOTOTHUTEIBHBIX MONIOKEHHUIX, KAKIM 00pa3oM ClieyeT
MPUMEHATh Mephl, M3J0XKEeHHble B HactosmeM llpotokone, @panmus wim DpaHius u
Coo0miecTBO 1 ATEHTCTBO COTJIACOBBIBAIOT Takue JOTOJHUTEIbHBIE TTOJIOKEHNS B TEUEHNE
NIEBSHOCTA JTHEH TOciie BCTYIUICHHS B CHJIy Hacrosimero lIporokoma wmmu, B Tex ciuydasx,
KOTJla yKa3aHWe Ha HEOOXOJUMOCTh TakUX JIOMONHHUTENBHBIX TOJOXKEHUH JaeTcsl Tocie
BCTyIUICHHUSI B CHily Hactosmiero lIporokoma, - B TedeHHWe AEBSIHOCTa JHEW MOCTE IaThl
TaKoOTO yKa3aHHsl.

b. Jlo BCTYIIEHUS B CHIIy JIOOBIX HEOOXOAWMBIX JIOTMONTHUTENBHBIX IONIOXKEHUNH ATCHTCTBO
HUMeeT IPaBo MPUMEHSATh MEPHI, H3II0KEHHbIE B HacTosieM [IpoTokore.



CUCTEMBI CBA3U
CTATbBA 13

®dpaHius gaeT paspelieHne ATreHTCTBY CBOOOIHO HCIOJB30BaTh Ui CIY)KEOHBIX IecH
CHUCTEMBI CBSI3W MEXIy HWHCIeKkTopamMu AreHTctBa Bo Ppaniun u lleHTpanbHBIMEU
yupexaeHusIMu  AreHrctBa  u(wiau) PernonHampHBIMEH OIOpO, BKIIIOYAs Iepedady B
HEaBTOHOMHOM WM aBTOHOMHOM peXuMe HH(OpMaIliy, MOCTYMHAloImed OT YCTPOWCTB,
YCTAHOBJICHHBIX ATEHTCTBOM B IIETISAX COXpaHeHUs W(WiH) HAOMIOMCHUS, WM U3MEPCHUS, U
obecrieunBaeT 3alIUTy TaKOH CBS3H. ATEHTCTBO ITOCIE KOHCyIbTaruili ¢ dpannueid nMeer
MIPaBO HCIIOJIB30BATh YCTAHOBJICHHBIE HA MEKIYHAPOAHOM YPOBHE CHCTEMBI MPSAMOU CBS3H,
BKJIIOYAsl CITyTHUKOBBIE CHUCTEMBI W JIPYTHE€ BUABI JANbHEW CBS3U, HE HCIOIB3yeMBIE BO
®paHIuH. I[To mnpochbe ®paniuu wad AreHTCTBA IMOAPOOHOCTH, KacaroIIuecs
OCYIIECTBJICHHS ATOTO MYHKTA B OTHOIICHHUH IEPElayd B HEABTOHOMHOM MM aBTOHOMHOM
pekuMe uHpOpPMAIMM, IIOCTYMAKOMEH OT YCTaHOBJICHHBIX ATEHTCTBOM YCTPOMCTB
COXpaHEHUS M(WiIM) HAOMIONEHWS WM H3MEpPEeHUs, Ompenensiorca B JlOmOTHUTENBHBIX
TTOJIOKEHUSX.

[lpu ycTaHOBJICHWU CBSI3U W Tepenadye WHPOPMAIUHM, KaK 3TO TpelycMaTpUBacTCs B
MYHKTE . BBIIIE, HAUIEKAINUM O00pa3oM YYHUTBHIBAETCS HEOOXOAMMOCTh OOecTieYeHuUs
3aIIUTHl HAXOMSIIEHCS B YacTHOW COOCTBEHHOCTH WM KOMMEPYECKH UYyBCTBUTEIHHON
WHPOPMAITUKM WM TOW MH(OPMAIMH O KOHCTPYKIWH, KoTOpytro DpaHIus cuutaeT oco0o
YyBCTBUTEIHHOM.

3AIIUTA KOHOUJIEHIUAJIBHON HH®OPMAIINN
Cratps 14

ATEHTCTBO TOJUICPKUBACT CTPOTHH pexkuM obecriedueHrus 3(P(QEKTUBHONH 3alIWThI OT
PacKpBITHST KOMMEPUYECKHX, TEXHOJOTHYECKHX W IPOMBIIUICHHBIX CEKPETOB M APYTou
KOHQUICHIIMATEHOW WH(QOPMAIMH, KOTOpasi CTAHOBUTCS €My HM3BECTHOM, BKIIOYAs TAKYIO
nH(pOpMaIUIO, KOTOpash CTAaHOBUTCS M3BECTHOW ATEHTCTBY B XOZE OCYIIECTBICHUS
Hacrostero [IpoTokona.

PC)KI/IM, O KOTOPOM T'OBOPHUTCA B IIYHKTEC a. BBIIIC, BKIIOYACT, B YaCTHOCTHU, ITOJIOXKCHHUA,
OTHOCAIIHECS K:

1) 0o0MM TPUHIMIIAM W CBS3aHHBIM C HHEMH MepaM II0 OOpalieHuio ¢
KOH(DUICHIMATEHON NHGOPMAIIHEH;

il)  yCIIOBHSM HaliMa II€pCOHANa, KacarolIMMCs  3aIlMThl  KOH(HUIACHIHAIBHON
nHpopMaIum;

i)  TpolemypaM B Ciydae HApYIICHUH WM SKOOBI MMEBIIMX MECTO CITydaeB HApYIICHUS
KOH(DMICHITHATEHOCTH.

PexxuM, 0 KOTOPOM TOBOPHTCS B IIYHKTE a. BBINIE, YTBEPXKIACTCA UM IEPHOANICCKU
paccmarpuBaercs CoBETOM.



INPUJIOXKXEHUA
Cratpg 15

[Ipunoxenus K HacrosmeMmy IIpoTOKONy SBISIOTCS €r0 HEOThEMJIEMON dYacThio. 3a
HCKITFOUCHHUEM IIeJIe BHECEHUs mompaBok B mpriokeHus I u 1I, tepmun "Ilporokon", kak
OH ynoTpeOJisieTcs B HacTOsIEeM JoKyMeHTe, o3HadaeT [Iporoxon u Ilpuioxenus, Bmecte
B3SITHIE.

B nepedens BUIOB NesATENbHOCTH, YKa3aHHBIX B [Ipunoxennn I, u mepedens o60pynoBaHus
n Matepuana, ykazaHHblXx B Ilpwmokenww II, CoBeTOM MOTYT BHOCHUTBLCS IIONIPABKH TIO
pexomeHmanuu cosnanHod CoBeToM pabodeld TpymImmbl 3KCHEPTOB OTKPBITOTO COCTaBa.
JiobGast Takas mompaBKa BCTYMAeT B CHIIy Yepe3 YeThIpe Mecsla Iocjie €€ MPUHITHA
CoseTom.

B Tlpunoxenuu Il x Hactosmemy IIpoTokony yka3wiBaeTcs, KakKUM 0Opa3oM MeEphI B
HacrostmieM [IpoTokoie ocymecTisiores CoobmecTBoM 1 DpaHIHEH.

BCTYILUIEHHUE B CUJ1Y
Cratps 16

Hacrosmuit [IpoTokos BCTymaeT B CHIIy B JICHb, KOTIa ATEHTCTBO MOIYIUT OT OpaHIu
Coo0miecTBa MUCBMEHHOE YBEIOMJICHHE O TOM, YTO WX COOTBETCTBYIOIIME BHYTPEHHHE
TpeOoBaHMs, HEOOXOJUMBIE ISl BCTYIUICHUS B CHITY, BBITIOJTHEHBI.

Opaamust 1 CoobmiecTBO MOryT B Jt000€ BpeMsl 10 TOro, Kak Hactosmui [IpoToxon
BCTYIIUT B CUITY, 3asIBUTh, YTO OHU OYIyT MPUMEHSITH HAacTOsMK [IpOoTOKONI HA BpeMEHHON
OCHOBE.

['enepanbHbIl AUPEKTOpP HE3aMEMIUTENIbHO HWH(POPMHUPYET BCE TOCYINapCTBAa - UJICHBI
AreHTcTBa O JTFOOOM 3asBJICHHH O NMPHMEHEHWU HacTosmero IIpoTokoia Ha BpeMEHHOU
OCHOBE U O €r0 BCTYIUICHHH B CHITY.

OITPEAEJIEHUSA

Cratps 17

Jns ueneit Hactosiiero I[IpoTokona:

a.

OTHocsnMecs K SACpPHOMY TOIUIMBHOMY IIMKIY HAYYHO-WCCIIEIOBATEIHCKHE W OIBITHO-
KOHCTPYKTOPCKHE pabOThl O3HAYAIOT JCATENbHOCTh, KOTOpash KOHKPETHO OTHOCHTCS K
M000MY acIeKkTy pa3paboTKH MpoIlecca WM CHCTEMBI JII000T0 U3 CISAYIONMIETO:

- KOHBEPCHH SIIEPHOTO MaTepHaia,
- o0orarieHus sIepHOro MaTepHaia,
- U3TOTOBJICHUSI IZIEPHOTO TOTLIKBA,
- PEaKTopoB,

- KPUTHYECKUX COOPOK,

- nepepabOTKH SJCPHOTO TOILTHBA,

- 00paboTku (He BKJIIOYAs IEPEYNaKOBKA WIH KOHJAWIMOHWPOBAaHUS, HE
MPeyCMaTPUBAIONIECTO Pa3/ICICHUs SJIEMEHTOB, JUIS XPAaHESHUS WIH 3aXOPOHCHUS)
OTXOJ/IOB CPEITHETO WJIM BBICOKOTO YPOBHS aKTHBHOCTH, COJEPKALINX ILTYTOHHIA,
BBICOKOOOOTAIIEHHEIN YpaH WIn ypaH-233,
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HO HE BKJIIOYAIOT JEATEIBHOCTh, OTHOCAIIYIOCS K TEOPETHUSCKUM WM (DYHIaMEHTAIbHBIM
HAYYHBIM HCCIICIOBAHUSIM WM K HAYYHO-MCCIICIOBATEILCKIM U OMBITHO-KOHCTPYKTOPCKHM
pabotaM 1O  MPOMBINUICHHBIM  NPUMCHEHHSM  PaJHOM30TONOB,  MEIUIUHCKUM,
THPOJIOTHYECKUM U CEIIbCKOXO3SMCTBCHHBIM MPHMEHEHHUSIM, U3YYECHHIO MOCICACTBUM s
3M0pOBbSI M OKpY)Kalolieil cpeiabl W 1O  YCOBEPIICHCTBOBAHUIO TEXHHYECKOTO
00CITy’>KMBaHUSI.

BricokooborameHHbli ypaH o3HadaeT ypaH c¢ oboramienneM 20% WX BBIIIE MO U30TOIY
ypana-235.

OT160p mMpobd OKpYKAIOIIECH CPeJlbl B KOHKPETHOM MECTe HaXOXIACHHS O3HAa4aeT 0TOOp mpod
OKpY>KaroIel cpeapl (HalpuMep, BO3yXa, BOABI, PACTUTENILHOCTH, TTOYBHI, 3arPsI3HEHMIA) B
OTIpeIeICHHOM ATEHTCTBOM MECTEe HAXOXKICHHS W HEMOCPEICTBEHHOW OJIM30CTH OT HETO C
LETbI0 COACHCTBHA ATEHTCTBY B TOJTOTOBKE BBIBOAOB 00 OTCYTCTBUM HE3aSBICHHBIX
SIIEPHOTO MaTepuajia WiIH saepHoi nestensHoct B [HAO.

SlnepHbIil Marepuall COTJIaCHO OIPEJEIEHUI0, JaHHOMY B cTaThe XX YcraBa, O3Haudaer
JII000W MCXOMHBIM MaTepuaj HIIM JIF000H CHCHHMAIbHBIA PaCIICIUISIOMINNACA MaTepUal.
TepMuH HCXOMHBIA MaTepwal HE [OJDKEH TOJKOBAThCS NPUMEHUTENHHO K pyAe WIH
orxoxaMm pynbl. Jliob6oe ompenenenue, manaoe COBETOM B COOTBETCTBHH CO CTaTheit XX
VYcraBa AreHTCTBa mocie BCTYIUICHUS B CHITy HacTtosimero [Iporokorna, koTopoe pacmupser
CHHCOK MaTepHaJIOB, CUYHUTAIONIUXCA HMCXOMHBIM WM CIEMUAIBHBIM PACHIETUISIONUMCS
MaTepuaioM, BCTYNAeT B CHJIy B paMKax HacTosmero I[IpoTokona TOIBKO MOCHE MPUHATHS
Opananwueit 1 CooOmMecTBOM.

YcraHoBKa 03HAYAET:
1) peaKkTop, KpUTHYECKYI0 COOpKY, 3aBOj II0 KOHBEPCHH, 3aBOJ[ 110 H3TOTOBJICHHIO,
nepepadaThIBalONyl0 YCTAaHOBKY, YCTaHOBKY Uil pa3felieHHss H30TONOB WIIH

OTACIIBbHOC XPAaHUWINIIEC, HIIU

ii)  mo00e MeCTO HaxXOXICHHWS, TAe OOBIYHO WCIOIB3YeTCS SIOSPHBIA Marepual B
KOJINYECTBAX, MPEBBIIAIONINX 0JUH 3D (HEKTUBHBIN KIIIOTPaMM.

Co00111eCTBO 03HAYAET OAHOBPEMEHHO:

1) IOpUIMYECKOe JUI0, co3fgaHHoe JloroBopom 00 yupexkaeHun EBporerckoro
coobmiecTBa 1Mo atomMHou 3Heprun (EBparoma), yuacTHuka Hactosmiero I[IpoTokona;
17§

ii)  TeppuUTOpWH, Ha KOTOPBIC pacIpocTpaHseTcs aekicTBue JloroBopa o0 yUpeKIeHUH
EBparoma.
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COBEPIIEHO B Bene B n1Byx ak3emiursgpax 22 ceHTs0ps 1998 rona Ha aHTTIHICKOM, FOJIIAHICKOM,
IpEeYecKoM, JIaTCKOM, HCIAHCKOM, HTAIbSHCKOM, HEMEIKOM, MOPTYTralibCcKoM, (QHUHCKOM,
(paHIy3cKOM H NIBEJICKOM SI3bIKaX, TEKCThl Ha KOTOPBIX SIBJSIFOTCS PAaBHO AyTCHTUYHBIMH, 3a
UCKJIFOUCHHEM TOTO, YTO B CIIydae PACXOXKICHUN TPEHMYIIECTBEHHYIO CHIIy HMEIOT T€ TEKCTHI,
KOTOpPBIC 3aKIII0UeHBI Ha O(HUIIHAIbHBIX sA3bIkaXx CoBeTa ympasistonux MATATD.

(noonucu)

3a Opaniysckyro PecryOnuky

Kpuctuan [Ipertp

VYnpasnsronmii ot @panumu

pu MextyHapOoJHOM areHTCTBE M0 aTOMHOU SHEPTUN
Kaganep HannonanbHOro op/ieHa MOYeTHOTO JIETUOHA

3a EBpomneiickoe coo0IecTBO 0 aTOMHOM SHEPIUU
Ero IIpeBocxomutenbeTBo mocon Jlape-Opuk JIyHmna
I'naBa neneramuu EBponeiickoil komuccuun

pu MextyHapoJHOM areHTCTBE M0 aTOMHOU SHEPTUN

3a MexayHapoHOe areHTCTBO [0 aTOMHOM SHEPTUU
Moxamen Dnbbapaneit
I'enepanbHbIil TUPEKTOP
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iii)

vi)

vii)

vii)

IMPUJIOKEHUE 1

INEPEYEHDb BUJ1OB AEATEJIBHOCTH, O KOTOPbLIX 'OBOPUTCAA
B CTATDE 2.a. iii) u vii) HACTOAILIEI'O ITPOTOKOJIA

H3zrotoriieHre pOTOPHBIX TPYO IS eHTpUDYT Wik cOOpKa ra30BbIX HEHTPUQYT.

Potopubie TpyObl A HeHTpUdYr 03HAYAI0T TOHKOCTEHHBIC IWIMHAPHI, OTIMCAHNE KOTOPBIX
npuseneHo B paznene 5.1.1 b) Ipunoxenus I1.

l'a3oBbIe EHTPU(YTH O3HAYAIOT HEHTPU(]PYTH, ONMKMCaHNEe KOTOPHIX MPHUBEIEHO BO BBOJHOM
3amMedannd K pazaeny 5.1 [punoxenus I1.

Usrortosnenue nudpy3noHHBIX 0apbepoB.

Hudbdysronnsie Oapbepbl 03HAYAIOT TOHKHE TOPHUCTHIE (HIBTPHI, OMHCAHHE KOTOPHIX
npuBeneHo B pasznene 5.3.1 a) Ipunoxkenws 11.

H3rorosieHue uim c6opKa CHUCTCM, UCTIOJIB3YIOIIUX JIa3CPhI.

CuCTeMbl, WCTONB3YIOUINE Ja3epbl, O3HAYAI0T CHUCTEMbI, BKIIIOYAIONINE TE MPEeIMETHI,
OTIMCaHUE KOTOPBIX MPUBENIEHO B pazjeine 5.7 [Tpunoxenus IL.

H3rorosiieHue uim c6opKa QJICKTPOMArHUTHBIX CCIIapaTOpOB U30TOIOB.

ONEeKTPOMAarHWTHBIE CemapaTopbl H30TOMOB O3HAYAIOT T€ MPEAMETHI, O KOTOPBIX TOBOPUTCS
B pazmene 5.9.1 Ilpunoxenus II m KoTopble comepKaT HCTOYHUKA WOHOB, OITHCAHUC
KOTOPBIX MpuBeneHo B pazaene 5.9.1 a) [pmwnoxenus 11.

H3rorosiieHue uim c6opKa KOJIOHH HJIK SKCTPAKIIUOHHOT'O O60py,Z[OBaHI/I$I.

KOJIOHHBI MJIM 9KCTPAKIIMOHHOE 000PYI0BAHKE 03HAYAIOT T€ MPEIAMETHI, OIMCAHNE KOTOPHIX
MIPUBEIEHO B pasmenax 5.6.1, 5.6.2, 5.6.3, 5.6.5, 5.6.6, 5.6.7 u 5.6.8 Ilpunoxenws I1.

W3rotoBicHne pa3fCIUTENbHBIX COTEI WM BHXPEBBIX TPYOOK I adpOAMHAMHYECKOTO
oOorarmeHus.

PaznenurenbHble comia WM BHXPEBbIe TPYOKM JIIS adpoJMHAMHYECKOTO O00OTalleHUs
03HAYAIOT pa3JelIUTeIbHBIE COMJIa W BHUXPEBbIE TPYOKH, OMHCAHHE KOTOPBIX IMPHBEICHO
COOTBETCTBEHHO B paznenax 5.5.1 u 5.5.2 [Ipunoxenns II.

H3rorosiieHue uim c60pKa CHUCTCM I'CHCpaIllun ypaHOBOﬁ IJ1a3MbI.

CucTemMbl TeHepalui ypaHOBOM IIa3Mbl O3HAYAIOT CHUCTEMBI JUIA TEHEpPalluu ypaHOBOM
IIJIa3MBI, ONTMCAaHNUEe KOTOPHIX MpuBeaeHo B pazaene 5.8.3 [Ipunoxenus 1.

H3rorosieHue MUPKOHUCBBIX Tp}/'6

LupkoHueBble TPyOBI O3HAYAIOT TPYOBI, OMHCAHHWE KOTOPHIX IPHUBEIECHO B paszzene 1.6
ITpunoxenus II.

HpOI/I3BO}_ICTBO WJIHM TIOBEIIICHUE KaUeCTBa THKEI0H BOJBbI UJIA ,I[CﬁTCpHSI.

Tspkenas Bojma WiW JIEUTEpPH O3HAYAIOT MEHTEPHH, TSDKEIYI0 Bomy (OKCHA ACHTEpHs) H
moboe Apyroe coenvHEHHE AeHTepus, B KOTOPOM OTHOIIEHHE YHCIa aTOMOB JAEUTEpHs K
YUCITy aTOMOB Bojopoaa npesbimaet 1:5000.




x1)

xii)

xiii)

Xiv)

XV)

Wsrorornenue rpaduTa sACPHON YUCTOTHI.

I'padur simepHod YUCTOTHI O3HAa4YaeT rpaduT, YPOBEHb YUCTOTHI KOTOPOTO BBIIIC, YEeM
5 MUJLTHOHHBIX YacTeil GOPHOrO IKBMBANIEHTA, A IIIOTHOCTH TIpeBbimaet 1,50 r/cm’.

H3roToriieHre KOHTEHHEPOB I 00TyUISHHOTO TOTIIABA.

KOHTefIHCD JJISL O6J'IVLI€HH0F0 TOIUIMBA 03HAYAaCT EMKOCTh IJIA MCPCBO3KU W/ U XpaHCHHUA
06J'Iy‘leHHOFO TOILIIMBA, 06CCH€‘{I/IBaIOH_IYIO XUMUYCCKYIO, TCIUIOBYIO M paJUuallMOHHYIO
3aluTy, a TAaKXKC OTBOJ TCIUIA pacCliaZga BO BPpEM: IICPEMCIUICHN A, ICPCBO3KU U XPaHCHUA.

N3roroBiieHrE peakTOPHBIX YIIPABIIAIOIIUX CTEPKHEH.

PeakTopHbIe ynpaBasmomuye cTepKHU 03HAYAI0T CTEPKHH, OIMCAHUE KOTOPBIX MPUBEACHO B
paznene 1.4 Ilpunoxenus I1.

NzroroBnenne 6€30MacHBIX C TOUYKH 3pEHUS] KPUTUIHOCTH 0AaKOB M PE3EPBYapOB.

BeszonacHble ¢ TOYKM 3pEeHUs] KPUTHYHOCTH OAKH W pe3epByapbl O3HAYAIOT T€ MPEIAMETHI,
ONHCaHUE KOTOPBIX MpHUBEIEHO B pa3aenax 3.2 u 3.4 Ipunoxenus II.

H3roroBieHne MaivH aJIst pY6KI/I 06Hy‘-IeHHI>IX TOIINIMBHBIX OJICMCHTOB.

Mamusbsl juisi pyOku  OOJNYyYEHHBIX TOIUIMBHBIX DJIEMEHTOB O3HA4YarOT 00OpYIOBaHHE,
OMHCaHUE KOTOPOTo NpuBeaeHo B pasnene 3.1 Ipunoxenus II.

CoopyXeHHE TOpSIINX KaMep.

lopsyre kaMepbl O3HAYAIOT KaMepy WM COCOUHEHHBIE MEXIY COO0OH Kamephl OOIIMM
00BEMOM He MeHee 6 M, CHAGKEHHbIC 3aIUTON, PABHOM HIIM IPEBBIIIAONICH SKBHBAICHT
0,5 M GeToHa MIOTHOCTBIO 3,2 I/cM’ MIH Gollee, yKOMILIEKTOBAHHbIE 00OPYI0BAHHEM IS
MPOBEAEHHS OTIePaLluii C UCTIOJIF30BAaHUEM TUCTAHIIHOHHOTO YIIPaBJICHHSL.



INPHJIOKEHME II

HEPEYEHDb COI'VIACOBAHHOI'O OBOPYJIOBAHUA N HEAJAEPHOI'O MATEPHUAJIA

1.1.

1.2.

JJIS1 OTYETHOCTH OB SKCIIOPTE U UMIIOPTE B COOTBETCTBUHU
CO CTATBEM 2.a. vii)

PEAKTOPBI U PEAKTOPHOE OBOPYJOBAHUE
KomiiekTHbIe siiepHbIe PEaKTOPBbI

SmepHble  peakToOphl,  crocoOHble ~ paboTaTh B PEXKHUME  KOHTPOIHpYEeMOU
CaMOIIOJJIEP)KUBAIONIEHCA UEMHOW peakuuu JeJeHUs, MCKIIoYas PEeaKkTopbl HYyJIEBOMH
MOIIHOCTH, KOTOPBIE OMPEAEISIOTCS KaK PeaKTOPhl ¢ MPOEKTHHIM MAaKCHMAaJIbHBIM YPOBHEM
MIPOM3BOJICTBA IUTYTOHUS, He TpeBbimatomuM 100 TpaMMOB B TO/I.

ITosicHUTENIFHOE 3aMeYaHe

"SAnepHbIil peakTop" B OCHOBHOM BKJTIOUAET y3JIbI, HAXOMAIINECS BHYTPH KOPIIyca peakropa
WIA HETOCPE/ICTBEHHO TPUMBIKAIONINE K HeMmy, 000pyIoBaHUE, KOTOPOE KOHTPOIUPYET
YPOBEHb MOIIHOCTH B AaKTUBHOW 30HE, M KOMIIOHEHTHI, KOTOPBIE OOBIYHO COJIepXkKaT
TEIUIOHOCHTENIh TIEPBOIO KOHTYpa aKTHBHOW 30HBI PEaKTOpa, WU BCTYMAIOT C HUM B
HETIOCPEICTBEHHBIN KOHTAKT WITH YIPABJISIOT VM.

He mpennonaraercst uckimoueHNe peakTOPOB, KOTOPBIE HAIEKAIIAM 00pPa3oM MOTIIH OB
MTOIBEPTHYTHCS MOIU(PHUKAIIUH AJIS1 TPOU3BOACTBA 3HAUNTEIBHO OOJBIIET0 KOJIHMYECTBa, YeM
100 rpaMMOB  TUTYTOHHSI B TOJ. Peaktopbl, mnpenHazHaue€HHbIE I JJIUTEIHHOMN
JKCIUTyaTallid Ha 3HAYUTENBHBIX YPOBHSIX MOIIHOCTH, HE3aBHCHMO OT CTENeHH HX
BO3MOKHOCTEW TIPOM3BOJICTBA IUTYTOHUS, HE PACCMATPUBAIOTCS KakK '"peakTOphl HyJIEBOU
MoOIIHOCTH".

PeaKToprle Kopmmyca BbBICOKOIo 1aBJICHUSA

Meraminueckue Kopiryca B cOOpe WM HX OCHOBHBIE YaCTH 3aBOICKOTO H3TOTOBJICHHSA,
KOTOpBIE CHENHaIbHO TpEAHA3HAYeHBl WM TMOATOTOBIEHBI JJIS pa3MeIIeHuss B HHUX
AKTUBHOW 30HBI SIIEPHBIX PEaKTOPOB, KaKk OHM ONpereNeHsl B myHKTe 1.1. BbIme, U
cHocoOHBIE BBIACPKUBATH pabodee AaBlieHHE TEIIIOHOCUTEIS IEPBOTO KOHTYpA.

ITosicHUTEIIFHOE 3aMeUYaHIEe

BepxHsas mimTa Kopmyca BBICOKOTO JaBIICHHS peakTopa OXBaThIBAE€TCS ITyHKTOM 1.2 Kak
OCHOBHasl, 3aBOJICKOTO M3TOTOBJICHHSI, YaCTh KOPITyCa BHICOKOTO JaBICHUSI.

BHyTpeHHHe yacTu peakTopa (HarmpuMmep, MOAJEPKUBAIONIIE KOJIOHHBI U TUTUTHl aKTUBHOU
30HBI M JPyrHe BHYTPEHHHE YaCTH KOpITyca, HANPAaBISIONUE TPYObl ISl PETyITUPYIOIUX
CTEpIKHEH, TETUIOBBIE SKPAHBI, IEPETOPOKH, TPYOHbIC PEIIETKH aKTHBHOM 30HBI, IJIACTHHBI
muddysopa 1 T.4.) OOBIYHO TTOCTABIISIFOTCS IIOCTABIITIKOM peakTopa. B HEKOTOPHIX CiIydasx
orpeJieNiecHHbIe BHYTPEHHUE OMOPHBIE KOMIOHEHTHI BKIIIOYAIOTCS B M3TOTOBIICHHUE KOpITyca
BBICOKOTO JIABJICHUS. OTH TMPEIMETHI SBISIOTCS JIOCTATOYHO Ba)KHBIMH C TOYKU 3pPCHUS
0€301aCHOCTU W HAJIC)KHOCTU DKCILUTyaTallid PEakTOpoB (M CIIeOBATEIbHO, C TOYKH 3PECHUS
TapaHTUHHBIX O00s3aTeJIbCTB M OTBETCTBEHHOCTH IOCTAaBINUKA pEaKToOpa), 4ToObl UX
MOCTaBKa BHE PaMOK OCHOBHOTO COTJIAIIEHUS O IMOCTaBKE CAMOT0 peakTopa He crana Obl
00bIYHOM TpakTUKOi. [lo3TOMY, XOTS OTIENbHAS MOCTABKA dTHX YHUKAIBHBIX, CIICIHAEHO
MpeHa3HAYCHHBIX M NIOJITOTOBJIICHHBIX, BAXKHBIX, KPYITHBIX U JIOPOTOCTOSIIINX MPEIMETOB HE
00s13aTeIbHO OyJIeT paccMaTpUBATLCS Kak BhINagamoias u3 chepsl MHTEPECOB, TaKOH
€roco0 MOCTaBKH CUUTACTCS] MAJIOBEPOSITHBIM.



1.3.

1.4.

1.5.

1.6.

1.7.

2.1.

MamuHbl A1 3arPyY3KHU U BBIT'PY3KH PCAKTOPHOIO TOIIJIMBA

Manunynstopaoe 000pyI0BaHHE, CIIEIUATFHO MpeqHa3HaueHHOE UITH MOATOTOBICHHOE IS
3arpy3Kdl WM W3BJICYCHHS TOIUTMBA W3 SACPHBIX PEAKTOPOB, KaK OHM OIpEAENeHBl B
myHkTe 1.1. BbIIIe, KOTOpOE MOXKET HCIOIB30BAThCA, KOTJA PEaKTOp HaXOTUTCS MO
Harpy3kod, wWiaM  oOlafjaeT  TEeXHWYECKUMH  BO3MOXHOCTSAMH  JJISI  TOYHOTO
MTO3UIIOHUPOBAHUS WM OPUEHTUPOBAHUS, ITO3BOJIAIONIUMH TPOBOIUTH HA OCTAHOBIEHHOM
peakTope CI0XKHbBIE paboTHI MO MEperpy3Ke TOIUINBA, PU KOTOPHIX OOBIMHO HEBO3MOKHBI
HEMOCPeICTBEHHOE HAOIIOIEHNE WITH MPSMON JOCTYTI K TOTIIIUBY.

PeakTopHbIe ynpasJisilonye cTep:KHH

CrepxHH, CHENWANbHO TpeAHAa3HAuYeHHBIE WJIM TOATOTOBIEHHBIC JJISi  YIPaBICHUS
CKOPOCTBIO PEaKliy B SAEPHBIX peakTopax, Kak OHU ONpe/esieHbl B IyHKTe 1.1. BBImIe.

IlosscHUTEIEHOE 3aMeUYaHIE

Croma e BKJIIOYAIOTCS, IOMHMO YacTH, IOTJIOMIAONICH HEUTPOHBI, €€ OIOPHBIE U
TTOABECHBIC KOHCTPYKITHH, €CIIH ITOCTaBKa MPOU3BOIUTCS Pa3aeiIbHO.

PeaKToprle prﬁbl BBICOKOIO JaBJICHUSA

TpyObl, KOTOpBIE CHEUATBFHO TPEIHA3HAUCHBI WITH MOJTOTOBJICHBI JIJISl pPa3MElICHUsT B HUX
TOTUIMBHBIX JJIEMEHTOB M TEIUIOHOCHTENS MEPBOTO KOHTypa B peakTopax, Kak OHH
ompenencHsl B TyHKTE 1.1. BBImIe, mpu pabodem mamieHWH, mpeBbimatomeMm 5,1 Mlla
(740 ¢pyHT/KB. mI0HM).

LnpkoHueBbie TPYOBI

TpyOsl mwim cOOpkH TpyOd W3 METAUIMYECKOTO IHUPKOHUS HWIM €ro CIUIABOB, IO BECY
npesbrmaromue 500 kr B TeueHne Jr000ro 12-MecsiMHOTO Teproja, KOTOphIe CIEIUAIbHO
MpeJHa3HAYCHbI WIH TIOJITOTOBJICHBI JIJISl HCIIONIb30BAHUS B PEAKTOPAX, KaK OHH OIPEIEIICHBI
B TyHKTe 1.1. BBIIIE, 1 B KOTOPBIX OTHOILICHWE IO Becy radHHs K IMPKOHUIO MEHBIIE
gem 1:500.

Hacocb1 NMEePBOro KOHTyYpa TeJIOHOCHUTEJIA

Hacocel, cnenuansHO TpeqHa3sHauYE€HHBIE WM TOATOTOBJIEHHBIE U1 TOAJAEP)KaHUA
LUPKYJSIUY TEIIOHOCUTENS IIEPBOT0 KOHTYpa SAAEPHBIX PEAKTOPOB, KAK OHU OTIPE/IEIICHBI B
myHkTe 1.1. BbImIE.

ITosicHUTENIFHOE 3aMeYaHIEe

CrneuuanbHO MpeIHa3HAYCHHBIEC WM MOJATOTOBICHHBIE HACOCHI MOTYT BKJIIOYATh CIOXHBIC,
YIUIOTHEHHBIE WM MHOTOKPATHO YIUIOTHEHHBIE CHCTEMBl ISl MPEAOTBPAIICHUS YTEUKH
TEIUIOHOCUTENSI TEPBOrO0 KOHTYpa, TEPMETHYHBIE HACOCHI M HACOChl C CHCTEMaMH
MHEPIUANTbHOW MAacChl. TO OMNpEICICHUE KAaCAaeTCs HACOCOB, aTTECTOBAHHBIX IO KJIACCY
NC-1 unu 5KBUBaJICHTHBIM CTaHAPTaM.

HEAILEPHBIE MATEPUAJIBI U151 PEAKTOPOB
HeiiTepuii u TaKeIa51 BOAA

Jetitepmii, Tsoxemass Bojga (OKHCh IEHTEpws) W JIF00OE JPyroe COeAMHEHHUE IEHTEpHs, B
KOTOPOM OTHOIIICHHE JAeHTeprs K aToMaM Bojgoposa npesbimaet 1:5000, npearazHadeHHBIC
JUIS. ICTIONIb30BAHUS B SJICPHBIX PEAKTOPax, KaKk OHU ONpeleNieHbl B MyHKTe 1.1. BbIe, B
KonmdecTBax, npeppimaromux 200 Kr aToMoB aeitepus mis 000N OHOW CTpaHBI-
TIOJTyJaTels B TCUCHHUE JIF0O0T0 12-MecsSIHOTO TIeproa.



2.2.

SInepHo-uyucToiii rpadgur

I'padur, uMerOmMNA CTENEHb YUCTOTHI BBIINIE S5-MUJUTHOHHBIX OOpPHOTO 3KBHBAJICHTA, C
IIOTHOCTBIO Gostbine ueM 1,50 r/cM’, mpeHa3HAYEHHBI U MCIOIB30BAHUS B SACPHBIX
peakTopax, Kak OHH OIpeelieHbl B MyHKTe 1.1. BbIIe, B KOMUYECTBAX, MPEBBIIIAONIUX
3x 10* kr (30 MeTpHYeCKHX TOHH) IS JTI000H OIHOM CTPAaHBI-MOTYYaTeIsl B TEUCHHE
mo0oro 12-MecIIHOoTro mepruoaa.

IIpumedanue

Jia meneil SKCIIOPTHOTO KOHTPOJS MPaBUTENBCTBO OIpeneisier, OyAyT JId SKCIOPTHBIE
MapTHH COOTBETCTBYIONIETO BHIMICYKa3aHHBIM XapaKTEPUCTHKAM IpaduTa UCTIONb30BaThCS B
SIIEPHBIX PeaKTopax.

YCTAHOBKHN JJIdA HNEPEPABOTKM OBJYYEHHBIX TOIIJIMBHBIX
3JIEMEHTOB U OBOPYJIOBAHHUE, CHEIUAJIBHO INPEJHA3ZHAYEHHOE
M NOATOTOBJIEHHOE JJ151 9TOI'O

BBojiHOE 3aMeuanne

IMpu mepepaboTke OOIYYEHHOTO SACPHOTO TOIUIMBA IUTYTOHWH W YpaH OTHENSIOTCS OT
BBICOKOAKTUBHBIX MPOAYKTOB JICJICHHUS W JIPYTHX TPAHCYpPAHOBBIX 3JIeMeHTOB. JIJis Takoro
pasjieseHns MOTYT HUCIOJIb30BaThCS Pa3iMyHble TEXHOJOrHYecKrue rmporecchl. OmHaKo co
BpeMeHeM Tiporiece "Ilypekc" cranm Hambosnee pacpoOCTpaHEHHBIM W MPUEMIIEMBIM. ITOT
MpoIiecC BKIIOYAET PACTBOPCHUE OOJYYEHHOTO SICPHOTO TOIUTMBA B a30THOW KHUCIIOTE C
MOCJICYIONIMM BBIJICICHEM YpaHa, IUIYyTOHHS W TPOJYKTOB JENCHHS JKCTpaKIuen
PACTBOPHUTENIEM C ITOMOIIBbI0 TpuOyTHIIQOoChaTa B OpraHMUeCKOM pa30aBUTEIIe.

TexHomornueckne IMPOIEeCcChl Ha PasIWYIHBIX ycTaHOBKax Tuma "llypekc" aHaJIOTHMYHBI H
BKITIOYAIOT: U3MeNbYeHUE OONYYEHHBIX TOIUIMBHBIX JJIEMEHTOB, PACTBOPEHUE TOILIHBA,
OKCTPAKIMIO PACTBOPUTEIIEM U XPAaHCHUE TEXHOJIOTHYECKOW JKUIKOCTH. MOXKET WMEThCs
TaKxke OOOpYJOBaHHE JUIS TEIUIOBOW JEHUTpPAllMM HUTpaTa ypaHa, KOHBEPCUW HUTpaTa
TUTYyTOHHS B OKUCh WJIM METalUl, a Takke sl 00pabOTKU JKUJIKHX OTXOJIOB, COJIECPMKAIIIX
MPOJYKTHI JICICHUS, 10 MOIydeHHsT (POPMBI, MPUTOAHOMN ISl TIPOJOIDKUTEILHOTO XPaHEHHUS
win 3axopoHeHus.  OJHAKO KOHKpETHBbIE THUMBI W KOH(HTrypamus 00OpYHIOBaHHS,
BBITOJTHSIONIETO 3TH (YHKIUK, MOTYT pa3inyarbCsi Ha pPa3IMYHBIX YCTAaHOBKaxX THIIA
"IIypekc" 1o HECKOJIBKUM MPUIMHAM, BKJIIOYasi TUIBI U KOJTUIECTBO OOIYICHHOTO SIIEPHOTO
TOIIMBA, MOJUIeXkANero rnepepaboTke, W MOPEANOJIaraeMblii  TPOIECC  OCAXKJCHUS
W3BJICKACMBIX MAaTEepHalOB, a TaKke NPUHIMIBI oOecredeHus Oe30MacHOCTH U
TEXHUYECKOTO O0CITyKUBAHHUS, TIPUCYIIINE KOHCTPYKIIUU TAHHOH 0OCTaHOBKH.

"YcraHoBKa uIs  IepepabOTKH  OOJNyYEHHBIX TOIUIMBHBIX  3JEMEHTOB"  BKIIIOYACT
00Opy/ZlOBaHHE ¥ KOMIIOHEHTHI, KOTOpbIE OOBIYHO HAXOJATCS B TPSIMOM KOHTAKTE C
OOJIy4YEeHHBIM TOTUIMBOM M OCHOBHBIMU TEXHOJIOTHYECKUMH TIOTOKAMH SJICPHOTO MaTepuala
Y TIPOJIYKTOB JICNICHHSI, K HEMOCPEJACTBEHHO YIPABIISIOT UMH.

OTH Tporecchl, BKIIOYAs MOJIHBIE CHCTEMBI JUIS KOHBEPCHU TUTYTOHUS M TPOHM3BOJCTBA
METaJUIMYEeCKOTO TUTYTOHHUS, MOTYT OBITh WACHTH(OUIIUPOBAHBI 1O MepaM, MPUHUMAEMbIM
JUIL TIPEJIOTBpAILICHUS OMACHOCTEH B CBSI3M C KPUTHYHOCTHIO (HANpHMEp, MEpamH,
CBS3aHHBIMH C TEOMETpPHEH), OOIydeHHEeM (HarpuMep, IIyTeM 3alluThl OT OOIydeHHS) U
TOKCHYHOCTBIO (HaIIpuMep, MEpaMu 10 AP KaHHUIO).

[Mpeamersr 060py0BaHUS, HA KOTOPBIE, KAK CUUTAETCS, PACIPOCTPAHsIETCS 3HaUeHUe (Qpa3bl
"u 000pyIOBaHUE, CIICIMAIBFHO MPEIHA3SHAUYEHHOE WIIH TOTOTOBICHHOE" I TIepepadOTKH
OOJIyUEHHBIX TOTUIMBHBIX AJIEMEHTOB, BKIIOYAIOT:



3.1.

3.2

3.3.

MamuHbl A1 pyﬁKl/I Oﬁﬂyqeﬂﬂblx TOIIJIMBHBIX 3JICMCHTOB

BBojiHOE 3aMeuanne

OT0 000pyIOBaHWE WCIOIL3YETCS JUISI BCKPBITHS OOOJIOYKH TOIUIMBA C  IIEJIBIO
MOCJIETYIONIET0 PAcTBOPEHHS OOJYYEHHOTO SJIGPHOTO MaTepuana. Kak mpasmio,
WCTIONB3YIOTCS CIIEIMAIbHO Tpe/HA3HAUCHHbBIC, CKOHCTPYHPOBAaHHBIE sl pyOKHM MeTasia
YCTPOMCTBA, XOTSI MOXKET UCTIONB30BaThes U 0OJiee COBEPIIEHHOE 000PYI0BaHNE, HATPHMED
Ja3ephl.

JlucTaHIIMOHHO  ympaBisieMoe O0OpyZOBaHWE, CIHEIUATbHO TPeJHAa3HAYEHHOE WIIN
MTOATOTOBJIEHHOE TSI HCIIOJIF30BAHMUS HAa YCTaHOBKE MO MepepaboTKe, KaKk OHa Ompe/esieHa

BBITIE, IS PE3KH, PYOKH WIM Hape3Ku COOpOK, IMyYKOB HIIM CTEP)KHEH OOyICHHOTO
SIEPHOTO TOTUINBA.

AunccoabBepnbl

BBojiHOE 3aMeuanne

B nmuccompBepbl OOBIMHO TOCTyMaeT HM3MeNbUeHHOE oTpaldoTaBmiee TOIUIMBO. B aTHX
0€30IMacHBIX C TOYKH 3PEHHS KPUTHYHOCTH pe3epByapax OOJIYUCHHBIN SAEpHBIA MaTepuai
pacTBOpsieTCsT B a30THOM KHCJIOTE, W OcCTalmuecss oOpe3kn 000JO4YeK BBIBONATCS U3
TEXHOJOTHYECKOTO MTOTOKA.

besonacHeie ¢ TOYKM 3peHHsS KPUTUYHOCTH pe3epByaphl (HalpuMep, Majoro Auamerpa,
KOJIBLIEBBIE WM TPSIMOYTOJIBHBIE pe3epByaphl), CHENWANFHO TpeJHAa3HAuYEHHbIE WIIH
MOJITOTOBJICHHBIE ISl UCIIOJh30BAHUS Ha YCTAHOBKE IO IepepaboTke, Kak OHH OTNpeeIeHBI
BBIIIIE, /11l PACTBOPEHUS OOIyUYEHHOTO SAEPHOTO TOIUIMBA, KOTOPBIE CIIOCOOHBI BBIIEPKUBATH
TOPSYYIO, BBICOKOKOPPO3HOHHYIO JKHIKOCTb M MOTYT JWCTAHIIOHHO 3arpyXkaTtbCsi U
TEXHUYECKH 00CTYKHBAThCSL.

IKCTPAKTOPHI U 000PYI0BaAHHUE ISl IKCTPAKIUM PACTBOPUTEIEM

BBojiHOE 3aMeuanne

B okctpakTopel ¢ pacTBOpUTENeM IMOCTyIaeT KaK pPacTBOp OOIydeHHOrO TOIUTMBA U3
TMCCOBBEPOB, TaK W OPTaHWYECKUH PacCTBOpP, C MOMOIIBI0 KOTOPOTO Pa3AEISAIOTCS YpaH,
IUTYTOHUN B TPOAYKTHI AeneHusi. O0opymoBaHUe IS SKCTPAKIUN PACTBOPUTENIEM OOBITHO
KOHCTPYHPYETCS TaKUM 00pa3oM, YTOOBI OHO yIOBJIETBOPSIIO JKECTKUM IKCILTyaTallHOHHBIM
TpeOOBaHUAIM, TAaKUM, KaK JITHUTEIBHBIH CPOK CIYKOBl 0€3 TEeXHHYECKOTO OOCITY)KUBAHUS
WM JIeTKasl 3aMEeHSIeMOCTbh, IPOCTOTA B AKCIUTyaTallid U YIIPaBIEHUH, a TaKXKe THOKOCTh B
OTHOIIIEHUH U3MEHEHHS TapaMeTpoB TpoIiecca.

CriennasibHO TIpefHAa3HauYEHHBIE WM ITOATOTOBJICHHBIE SKCTPAKTOPHI C PACTBOPUTENEM,
Takue, KaK HacaJOyHbIC WIH ITyJbCAI[HIOHHBIE KOJOHHBI, CMECHTEIHHO-OTCTOWHBIE allapaThl
WIN [EHTPOOEKHBIE KOHTAKTHBIE amnmapaThl Ui WCIOJB30BAaHHUS Ha YCTAHOBKE II0
00paboTKe OOJYYCHHOI'O TOIUIMBA.  ODKCTPAKTOPbl C PacCTBOPHUTEIEM IOKHBI OBITh
YCTOWYUBBI K KOPPO3MOHHOMY BO3JIEUCTBUIO a30THOM KHUCIIOTHI. DKCTPAKTOPHI C
pacTBOpHUTENEM OOBIYHO HW3TOTABIMBAIOTCA C COONIOJIGHHEM YpE3BBIYAITHO BBICOKHX
TpeOoBaHMl (BKJIIOYash TPUMEHEHHE CHEIHaJbHBIX METOJOB CBapKH, WHCIEKIIHH,
o0ecrniedyeHne U KOHTPOJIb KA4eCcTBa) U3 MAIOYTJIEPOIUCTHIX HEPKABEIONINX CTalel, THTAaHa,
LIMPKOHUS WIN APYTUX BRICOKOKAYECTBEHHBIX MaTEPHaJIOB.
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3.5.

XumMnyeckue pe3epByaphbl 1Jisl BbIACPKUBAHUA WJIN XPAaHCHUSA

BBO)IHOG 3aMCYaHuC

Ha »stame skcTpakunu pacTBOpUTENEM OOpPa3yrOTCS TPH OCHOBHBIX TEXHOJIOTHUECKHX
MOTOKA KHUJKOCTH. Pe3epByapbl Ui BBIICPKUBAHHS WU XPAaHCHUS HCIOJIB3YIOTCS B
TanbHEHIIe 00paboTKe BCEX TPEX MOTOKOB CICAYIONIUM 00pazoM:

a) pacTBOp YHCTOTO A30THOKHUCJIOIO YpaHa KOHUOCHTPUPYCTCA BbIIIAPUBAHUCM U
MPOUCXOAUT IMPOLCCC ACHUTpalMK, IIC OH IPCBpAIIACTCA B OKCHJ YypaHa. OTOT
OKCH/J] TIOBTOPHO HUCIIOJIB3YCTCA B AACPHOM TOIIJIMBHOM IUKIIC;

b)  pacTBOp BBICOKOAKTHBHBIX TPOJYKTOB JICNICHHS OOBIYHO  KOHIICHTPUPYETCS
BBIIAPMBAHUEM W XPaHUTCS B BHJE KOHIEHTPUPOBAHHOW JKUAKOCTH.  OJTOT
KOHIIEHTPAT MOXET BIIOCJIEICTBUH MPOWUTH BBHITAPUBAHHUE WM OBITH MPeoOpazoBaH B
(hopMy, IPUTOTHYIO JIJTSI XPAaHEHUS MIIM 3aXOPOHEHUS;

C) pPacTBOp YHUCTOr'0O HUTpATA IUIYTOHUSA KOHLUCHTPUPYCTCA U XPAHUTCA 10 MOCTYIJICHUSA
Ha I[aJ'ILHefILHHe 9Talbl TCXHOJOTHUYCCKOTO MMpo1ecca. B YaCTHOCTH, PE3CPBYyaphbl I
BBIACPIKUBAHUA WM XpaHCHHA PaCTBOPOB IUIYTOHUSA KOHCTPYUPYIOTCA TaKUM
06pa30M, yTOOBI U30€KATh CBSA3AHHEIX C KPUTUYIHOCTBIO HpO6J’IGM, BO3HHUKAIOUIUX B
pe3yabTaTe W3MCHCHHII B KOHIOCHTpAalIuu WUiIn (l)OpMe JaHHOI'O ITOTOKA.

CriennasibHO TIpeiHa3HAuYEHHBIE WIIH MTOATOTOBJICHHBIE pe3epPBYaphl IS BHIACPKHUBAHUS HITH
XpaHeHUs] N7 WCIONB30BaHMS HAa YCTAaHOBKE IO IepepaboTkKe OOIYyYeHHOTO TOIUIHMBA.
PesepByapsl IS BBIEP)KMBAHMSA WM XPAaHEHHUS JOJDKHBI OBITh YCTOWYHMBBI K
KOPPO3MOHHOMY BO3JEHCTBHIO a30THOM KHCIOTHI. Pe3epByapbl /UId BBIACPKUBAHUS WIN
XpaHeHUs] OOBIYHO W3TOTABIMBAIOTCS W3 TaKUX MAaTepHAIOB, KaK MAaJOyTJIEPOIUCTHIE
HEep’KaBEeIOIUE CTAIM, TUTAH WM IIUPKOHUH MK APYTHE BHICOKOKAYECTBEHHBIE MaTEPHAIIBL.
PesepByapsl [1s1 BBIACpKUBAHUS WM XPAHEHHUS MOTYT OBITh CKOHCTPYHPOBAHBI TaKHM
obpazoM, dYTOOBI WX OKCIUTyaTalusl W TEXHUYECKOE OOCTY)KHBAaHHWE IPOU3BOIUIUCH
JIMICTAHIIMOHHO, XU MOTYT MMETh CIIEAYIOIIHE OCOOCHHOCTH C TOYKH 3PEHHS] KOHTPOIS 3a
SIAEPHOU KPUTUYHOCTHIO:

1)  OOpHBII PKBUBAIECHT CTEHOK MJIM BHYTPEHHUX KOHCTPYKI[HI PaBEeH MO MEHBIIEH Mepe
2%, mubo

2)  IWIMHAPUYECKHC Pe3epByapbl UMEIOT MaKCUMaIbHBIA quamerp 175 MM (7 mr0iMoB),
60

3)  TOpSAMOYTOJbHBIA WM KOJBLEBOH pe3epByap MMEET MaKCHUMAaJbHYIO IIUPUHY 75 MM
(3 nroitma).

Cucrema KOHBCPCHM HUTPATA MJIYTOHHUSA B OKCHU

BBO}IHOG 3aMCYaHuC

Ha OonpmmHCTBE YCTaHOBOK MO IepepabdOTKe JTOT KOHEUHBIA IMPOIECC BKIIOYAET
KOHBEPCHIO PAacTBOpa HUTpATa IUIYTOHHA B ABYOKHCH IUTYTOHHSA. B dYHCIO OCHOBHBIX
omepamii 3TOTO TpoIecca BXOJMIST: XpaHEeHHe ¥ KOPPEKTHPOBKA HCXOMHOTO
TEXHOJOTHYECKOTO MaTepHalia, OCaKISHHE W paslelieHne TBepAOW M KHUAKOW ¢a3bl,
MpoKamuBaHUe, oOpamieHHe ¢ TPOAYKTOM, BEHTHIALUS, OOpalieHue ¢ OTXOJaMH U
YIpaBIEHHUE MPOIECCOM.

3aMKHyTI>IC CHUCTCMBI, CICHUAJILHO IMPEAHA3HAYCHHBIC UJIU MMOATOTOBJIICHHBIC IJIs1 KOHBCPCUU
HUTpaTa IUTYTOHHUA B OKCHUA IITYTOHHA, B 4YaCTHOCTH, O60py,[[OBaHHI>I€ TaKHUM o6pa30M,
yTOOBI H30€KATh AOCTHUXKCHHUA KPUTHUYHOCTU U paIUAIIMOHHBIX 3(1)(1)€KTOB, a TaKXK€ CBCCTH K
MHUHHUMYMY OINIACHOCTH, CBA3AHHBIC C TOKCUYHOCTBIO.



3.6.

5.1.

Cucrema KOHBEPCHUH OKCHU/A IIYTOHUA B METAJLJ

BBO)IHOG 3aMCYaHuC

3TOT Tporiecc, KOTOPbI MOXKET OBITh CBs3aH C YCTaHOBKOW MO TepepadOTKe, BKIOYAET
(dTOpHpOBaHKE JIByOKUCH IUTYTOHUS, OOBIYHO C MPHUMEHEHHEM BBICOKOAKTHBHOTO
(dTOpHCTOrO BOZOPO/A, C IETbI0 MOMY4YeHUs] (GTOpH/A TUTYyTOHUS, KOTOPBIA BIOCIEICTBUU
BOCCTaHABIMBACTCS C IIOMOINBI0 METAJUIMYECKOTO KallbIS BBICOKOW YHCTOTBI JI0
MOJYYEHUS] METAJUIMYEeCKOr0 TUTYTOHHS W (PTOpUAA KaNbIUs B BHJIE NUIaka. B 4wcio
OCHOBHBIX OIEpaliii JIAaHHOTO TIPOIlECCa BXOJIT: ¢dTopupoBanue (Hampumep, ¢
MpPUMEHEHHEM O0OPYIOBaHUS, COJAEPIKAIIECro OJaropojHbIe METAUIBl MM 3aIlUIIEHHOTO
MOKPBITUEM M3 HHUX), BOCCTAHOBIICHHE MeTaJlia (HAlpuMep, ¢ IPUMEHEHUEM KepaMIUECKIX
THTJICH), BOCCTAHOBIICHHE IIUIaKa, OOpaIeHue ¢ MPOIYKTOM, BEHTHJIAIUS, OOpalieHue C
OTXO/IaMU H YIIPABIICHUE TPOIIECCOM.

3aMKHyTI>IC CUCTCMbI, CICHHUAJIBHO TMPEAHA3HAUCHHLIC WM NOATOTOBJICHHBIC  IJIA
MpoOU3BOACTBA MCTAJUIMYCCKOI'O IIIIYTOHHA, B YaCTHOCTH, 060pyI[OBaHHI>IC TaKNM 06pa30M,
4TOOBI H30€KATh AOCTUXKCHHUA KPUTHUYHOCTU U paIUAIlMOHHBIX 3(1)(1)€KTOB, a TaKKE CBCCTH K
MHUHHUMYMY OINACHOCTH, CBA3AHHBIC C TOKCUYHOCTBIO.

YCTAHOBKMU JJ151 U3TOTOBJIEHUSA TOIIJIMBHBIX JIEMEHTOB
"V cTaHOBKA 711 M3TOTOBJICHHUS TOTUTMBHBIX 3JIEMEHTORB" BKJIIOYACT 00OpPYIOBaHUE:

a) KOTOpO€ OOBIYHO HAXOIUTCS B HEMOCPEICTBEHHOM KOHTAaKTE€ C TEXHOJIOTHYECKHUM
MOTOKOM SIJIEPHOTO MaTepHalia WM HEIOCPEJCTBEHHO 00padaThiBaeT €ro, WM JKe
YIpaBIseT UM, HITH,

b)  KOTOpOe repMeTH3HpYeT SACPHBII MaTepral BHYTPH 000IIOUKH.

YCTAHOBKU 1JIsd PASJAEJEHUSA N30TOIIOB YPAHA U OBOPYJOBAHIUE,
KPOME AHAJIUTUYECKHUX NPUBOPOB, CIIEIIMAJIBHO
HNPEJHA3ZHAYEHHOE NWJIM NIOAT'OTOBJIEHHOE U151 9TOI'O

[Ipeamersr 060pyI0BaHs, HA KOTOPBIE, KAK CUUTAETCS, PACIPOCTPAHsIETCS 3HAaUeHUe Qpas3bl
"000OpymOBaHHE, KPOME aHAJIMTUYCCKHX HPHOOPOB, CIEIHAIBLHO IPEIHA3HAYCHHOS HJIH
TTOATOTOBIICHHOE" IJIS pa3AelieHNs U30TOIIOB YpaHa, BKIIOYAIOT B CEOs:

I'a3zoBbIe ueHTpm])yrn H y3JIbl U KOMIIOHC€HTBI, CIICHHAJIbHO NPEeAHAZHAYCHHbIC HJIA
MOATr0TOBJICHHBIC 1JIfl HCIIOJIb30BAHHSA B Ia30BbIX ueHTpnq)yrax

BBojHoe 3aMeuanne

I"a3oBas ueHTpudyra 0OBIYHO COCTOUT M3 TOHKOCTEHHOTO(BIX) HMIUHIPA(OB) AUAMETPOM OT
75mm (3 moiima) nmo 400 mm (16 OroiiMOB) C BEpTHUKANBbHOW ILIEHTPANBbHOW OCBIO,
KOTOpBIii(e) momemneH(bl) B BaKyyM M BpamaeTcsi(F0Tcs1) C BHICOKOH OKPYKHOW CKOPOCTBIO
nopsinka 300 m/c mwnu Gonee.  J{ist mocTrKeHUs! OOJBIIONW CKOPOCTH KOHCTPYKLIMOHHBIE
MaTepHajbl BPAIIAIOUINXCS KOMIOHEHTOB JOJDKHBI MMETh BBHICOKOE 3HAUCHUE OTHOIICHHUS
MPOYHOCTH K IJIOTHOCTH, & POTOpHask cCOOpKa M, CIIEAOBATEIbHO, OTJCIbHBIC €€ KOMIIOHEHTHI
JOJDKHBL M3TOTOBJIATHCSL C BBICOKOM CTENMEHBIO TOYHOCTH, 4YTOOBI pazdamaHc ObLI
MUHHMAIbHBIM. B oTianumne oT Ipyrux LHEeHTpUQYT ra3zoBas LeHTpHdyra Ajas oOoramieHus
ypaHa MMeeT BHYTPH POTOPHOM KaMepbl BpallalomIyrocsi(hecs) meperopoaky(u) B ¢gopme
JIMICKa Y HETIO/IBIKHYIO crcTeMy nofayn u otBoaa ra3a UFg, cocrosmuyio mo MeHbIed Mepe
U3 TPeX OTAEIbHBIX KaHAJIOB, /1BA U3 KOTOPBIX COCJMHEHBI C JONATKaMH, OTXOISAIIMMHU OT
ocHu poTopa K nepudepuilHON 4acTH POTOPHOHM Kamephl. B Bakyyme HaxoAHMTCS TaKXkKe P
Ba)XKHBIX HEBPAILAIOIINXCS 3JIEMEHTOB, KOTOPBIE, XOTA U UMEIOT 0COOYI0 KOHCTPYKILIUIO, HE
CIIO)KHBl B M3TOTOBIICHMM M HE M3TOTOBISIOTCS W3 YHUKAJIBHBIX MAaTEpPHAaJOB.
HentpudysxHas ycraHOBKa, OTHAKO, TpeOyeT OONBLIOro YHCiIa 3TUX KOMIIOHEHTOB, TaK YTO
UX KOJIMYECTBO MOXKET CIIY>KUTh BaYKHBIM WHAWKATOPOM KOHEYHOTO MCIIOJIb30BaHHUS.
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Bpawarowuecs komnonenmaot
a) [TonHbIE pOTOPHBIE COOPKHU:

ToHKOCTEHHBIE [WIMHAPHl WM PSAJl COCTUHEHHBIX MEXJY CO00M TOHKOCTEHHBIX
IMWINHIPOB, W3TOTOBICHHBIX W3 OJHOTO WM 0OoJiee MaTepHalioB C BBICOKHUM 3HAUYCHHEM
OTHOIIIEHUS MTPOYHOCTH K IIOTHOCTH, Yka3zaHHBIX B [IOSICHUTEJIbBHOM 3AMEYAHWU
HactosimeMy pazneny. CoelMHEHHE IUIMHIPOB MEXIY COOOW OCYIECTBISETCS MpU
MTOMOIIM THOKUX CHJIB(MOHOB HIIM KOJICL, ONMUCaHHBIX B yacTH 5.1.1. ¢) Huxke. CoOpaHHBIN
pOTOp HWMEET BHYTPEHHIOIO(ME) TEperopoaky() W KOHIIEBBIC Y3IIbI, OIHMCAHHBIC B
gacTsax 5.1.1.d) u e) amwke. OxHako moyHas cOOpKa MOXKET OBITh ITOCTaBJICHA 3aKa3UHKY B
YaCTUYHO COOPaHHOM BHIE.

b) PoTopHbie TpyOBI:

CrenManbHO TpeJHA3HAYCHHBIC WIIM IOJITOTOBJICHHBIE TOHKOCTCHHBIC IIHJIMHIPHI C
TommuHOK creHku 12 mm (0,5 mroiima) wiam MeHee, muameTrpoM oT 75 MM (3 mroiima) 1o
400 MM (16 mroiiMOB), HM3TOTOBJIICHHBIE W3 OIHOTO WX 0oOJiee MaTephuajoB, WMEIOITUX
BBICOKOE€  3HAYCHHWE  OTHOIICHWS  TPOYHOCTH K  IUIOTHOCTH,  yKa3aHHBIX B
INOACHUTEJIbBHOM 3AMEYAHWMU & HacTosimeMy pa3aeiy.

c) Komb1ia niau crtbpOHBI:

KoMIoHeHTHI, crienuaibHO TpeTHA3HAYCHHbBIC WITH TIOJITOTOBJICHHBIE [T CO3/IAaHHUS MECTHON
OMOpPBI [JIi POTOPHOM TpPYyOBl HIIM COCOUHEHHS psAAa POTOPHbIX TpyO.  CHib(hOHBI
MIPEACTABISIIOT CO00 KOPOTKHE MIIWHAPHI ¢ ToammHONW cteHk:u 3 MM (0,12 mroiiMa) wim
MeHee, quameTpoM oT 75 mm (3 mroiima) 10 400 mm (16 Qr0HMOB), UMEIOIIKUX OAMH TOodp U
W3TOTOBJICHHBIE M3 OJHOTO W3 MAaTEpHANIOB, MMEIONIMX BHICOKOE 3HAYCHUE OTHOIICHHUS
MPOYHOCTH K TIUIOTHOCTH, yKazaHHelx B [IOSACHUTEJIbBHOM 3AMEYAHUU «
HACTOSIIEMY pa3Jieny.

d) Ileperoponaxu:

Kommonentsr B popme amcka amamerpoM oT 75 MM mo 400 mm (ot 3 mo 16 mroiimoB),
CHEUAILHO TIpeJHA3HAYCHHBIC WJIM IMOJITOTOBJICHHBIC JUIS YCTAHOBKH BHYTPU POTOPHOMN
TpyObl TIEHTPU(QYTH C [eJbI0 HM30JMPOBaTh BBIMTYCKHYIO Kamepy OT TJIaBHOU
pa3ienuTeNbHON KaMephl M B HEKOTOPBIX CIIydasx Ui yiaydlieHus upKysiuy raza UF6
BHYTPH TJIABHOH pa3JeUTEeIbHON KaMepbl POTOPHOM TPYOBI U M3TOTOBJICHHBIE H3 OJTHOTO U3
MaTepHaloB, WMEIONIMX BBICOKOC 3HAYECHHE OTHOINICHUS TIPOYHOCTH K IUIOTHOCTH,
ykazauHHbX B [IOSCHUTEJIbBHOM 3AMEYAHWMU k HacTosmeMy pa3aeny.

e) Bepxuue/HnKHAE KPBIITKH:

Kommonentsr B popme amcka auameTpom ot 75 MM (3 mroiima) mo 400 mm (16 mroitmoB),
CHENMaTbHO MpeIHa3HAYCHHbIE WJIM TOATOTOBJICHHBIE TaKWMM 00pa3oM, YTOOBI TOYHO
COOTBETCTBOBATH JUAMETPY KOHIIOB POTOPHOM TpyOBI M Onaromapst stoMmy yaepxkuath UF
BHYTpH €€. DTH KOMIOHEHTHI UCIIONB3YIOTCS IS TOTO, YTOOBI MOAIEPIKUBATh, yIEPKUBATh
WIH COAepXaTh B ce0€ KaK COCTaBHYIO YacTh 3JEMEHTHI BEPXHETO MOIIIAITHUKA (BEPXHSSA
KpBIIIKA) WJIA CIY)XHTh B KadecTBe HECYIIe dYacTh BpPAIAIONINXCSA DJIEMEHTOB
JNIEKTPOJBUTATENS W JJEMEHTOB HIDKHETO TMOAIIMIHUKA (HIKHAA —KpBINKa), U
W3TOTOBJISIIOTCSI W3 OJHOTO W3 MAaTepHalioB, MMEIOIIMX BBICOKOE 3HAUY€HHE OTHOIICHUS
MPOYHOCTH K TIUIOTHOCTH, YyKazaHHelx B [IOACHUTEJIbBHOM 3AMEYAHUU x
HACTOAIIEMY pa3iemy.
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ITosicHUTENIFHOE 3aMeYaHEe

Jig Bpamaronmxcs KOMIOHEHTOB HEHTPU(YT NCTIOMB3YIOTCS CIeAYIOIINE MaTepHabl:

a)  MapTEHCHTHOCTApCIOIUE CTaIH, UMEIOIINe MaKCHMAIbHBIN Mpeaen MPOYHOCTH Ha
pactsmkenne 2,05 x 10° H/m® (300 000 dyHT/KB. D1oiim) mite Gonee;

b)  adrOMUHHEBBIC CIUIaBBI, HMCIONIME MaKCUMAaIbHBIH Mpeaen MNpPOYHOCTH Ha
9 2 o
pactsbxenue 0,46 x 10° H/m™ (67 000 ¢pyHT/KB. mioiim) nnu 6osiee;

c) BOJIOKHUCTBIC (HUTENOMOOHBIC) MaTepHaibl, MPHUTOAHBIC I HCIOJB30BAaHUSI B
KOMITO3UTHBIX CTPYKTypaX WM HMEIOIINE 3HAYCHHS YACIBHOTO MOAYJS YIPYrOCTH
123x 10°M mim Gomee W MAKCHMAIBHOTO VIEIBHOTO MpEACHa MPOYHOCTH Ha
pactsokenre 0,3 x 10° M nin Gomee ("ymembHEIH MOAY/Ih yIPYrocTr" - 5T0 MOIYIb
IOura B H/Mz, JIEJICHHBIA Ha YACIBHBIA BEC B H/M3; "MaKCUMaJIbHBIA YIETbHBINA
npeen MPOYHOCTH Ha pacTsHKeHre" - 3TO MaKCHMANBHBIA TpeneN MPOYHOCTH Ha
pactsokenne B H/M’, IeleHHbIi Ha ynenbHbIi Bec B H/M.

Cmamuueckue KoMnoHenmol
a) TloAMIMITHUKYA ¢ MATHUTHOM MOJIBECKOM:

CrienmasibHO TpeHa3HAuYEHHBIE MM MOATOTOBICHHBIE MOIIMITHUKOBBIE Y37Ibl, COCTOSINE
M3 KOJBIICBOTO MAarHWTa, MOJBEHICHHOTO B 000¥Me, colepKaliei qeMI(pUPYIONIYIO CPEy.
Ob6oiima wusrotaBnuBaercsi u3 croiikoro k UF¢ matepmana (cm. [IOSICHUTEJIBHOE
3AMEYAHUE k pasneny 5.2.). Maraut coeAMHSETCS C TOJIOCHBIM HAKOHEYHUKOM WIIA
BTOPBIM MarHUTOM, YCTAHOBJIEHHBIM Ha BEPXHEH KpBIIIKE, OMUCaHHOW B pasnene 5.1.1. e).
Marsutr MOXeT UMeTh (OpMY KOJbLA C COOTHOIIEHHEM MEXAY BHEIIHHUM M BHYTPEHHHM
IUaMeTpaMy, MEHBIIUM WIM  paBHBIM 1,6:1. Marnutr MoXeT uMeTbh (opmy,
obecnieunBaronyr0 HavanbHyto npoHumaeMocts 0,15 'a/m (120 000 eguamny CI'C) wmum
Oonee, WIM OCTaTOYHYI0O HaMarHW4YeHHOCTh 98,5% wunm Oonee, WIM TPOU3BEACHUE
MH/yKIIHH HA MAKCUMAJIbHYIO HAMpsDKEHHOCTH mons 6omee 80 kJlx/m® (107 I'c.d). Kpowme
OOBIYHBIX CBOMCTB Marepuana, HEOOXOAWMBIM MPEIBAPUTENBHBIM YCIOBUEM SIBISIETCS
OTrpaHHYCHHE OuYeHb MalbiMu aomyckamu (MeHee 0,1 mm mmu 0,004 mroiimMa), OTKIOHEHUS
MarHUTHBIX OCEH OT TEeOMETPHYECKHX Oceil minu obecreueHne 0co00il TOMOTEHHOCTH
MaTepuaia MarHura.

b) IMoauunauku/ aemdepsi:

CrenmasibHO TpeHAa3HAUYEHHBIE WM IOATOTOBJICHHBIE MOAIIMITHUKH, COAEp)KAILIUe Y3el
OCB/YIIJIOTHUTEIBHOE KOJBIIO, CMOHTUPOBaHHBINA Ha Aemiidepe. Ock 0OBIYHO MpPEACTABISAET
co0o#i Ball U3 3aKaJCHHOW CTaJH C OAHUM KOHIIOM B (hopMe momychepsl, U co CpeacTBaMu
MOJICOEINHEHN K HIDKHEH KpBIIIKe, omucaHHOW B pasgene 5.1.1.e), Ha apyrom. Bau,
OJHAKO, MOXET OBITh COEAMHEH C THAPOAMHAMHYECKUM MOAIMIHUKOM. Konbo umeer
¢dopmy TabneTku ¢ momychepudeckuM YriayOlieHHeM Ha OIHOM MOBEPXHOCTH.  JTH
KOMITOHEHTBI 4aCTO TOCTABISIOTCS OTAECIBHO OT AeMidepa.

c) MonexyspHbIe HACOCHI:

CrienualibHO TIpeHAa3HAYEHHBIC WM TOATOTOBJICHHBIC IHJIUHAPHI C BHITOYCHHBIMH HITU
BBIABIICHHBIMH BHYTPH CHUPATbHBIMA KaHABKAMH W C BBICBEPJCHHBIMH BHYTpPHU
OTBEpCTHSIMH. THIIOBBIMU pa3MepaMH SIBISIOTCS CISAYIONINE: BHYTPCHHUH IuamMeTp OT
75 mm (3 mroiima) mo 400 mm (16 mrotimoB), Tommmuaa creHkn 10 mm (0,4 mroiima) wiu
0oJee, ¢ ITMHOMN, paBHOW qUaMeTpy win 0osbine. KaHaBku 0OBIYHO UMEIOT MPSMOYTOIBHOE
rornepevHoe ceueHue u rimyouny 2 mm (0,08 mroiima) wim Gosee.
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d) Cratopsl IBUTATEIICH:

CrierualibHO TIpeHAa3HAUYEHHBIC WM TOATOTOBJICHHBIC CTATOPHI KOJBIICBOW (HOPMBI IS
BBICOKOCKOPOCTHBIX MHOTO()a3HBIX TUCTEPE3UCHBIX (MM PEAKTUBHBIX) 3JICKTPOABUTATEIICH
MEPEeMEHHOTO TOKa JUIS CHHXPOHHOW pa0OThI B YCIIOBUSX BaKyyMmMa B JIMANa30HE YacTOT
600-2000 I'y u B auanazone momrHocTel 50-1000 BA. Cratopsl cocTosT U3 MHOTO(a3HBIX
00MOTOK Ha MHOTOCJIOWHOM KEJIE3HOM CEPJICYHUKE C HU3KHMHU MOTEPSMHU, COCTOSIIEM W3
TOHKHX IUIACTHH, 00BIYHO TomuHo# 2,0 MM (0,08 mroiima) wim MeHee.

e) Kopnyca/nprueMHUKH HEHTPUDYTH

KoMmmnoHeHTHI, crienuanbHO NpeaHa3HaYeHHBIE WM IMTOATOTOBJICHHBIE IS pa3MEIICHHS B
HUX COOpKHM POTOPHOM TpyOBI ra30Boi IHEHTpU(Yru. Kopmyc COCTOMT M3 KEeCTKOIro
OUIUHApPA ¢ TONMMMHOW cTeHKH 10 30 MM (1,2 mroliMa) ¢ IPENM3UOHHO 00paOOTaHHBIMHU
KOHIIAaMH ISl YCTAHOBKH TOANINITHUKOB M C OJHUM WJIM HECKOJbKUMHU (hIaHIIaMH IS
MoHTaxxka.  OOpaboTaHHBIE KOHIBI TapaJUIeIbHBI JPYr Jpyry W TEepHeHIUKYISIPHBI
MpOIONIbHON ocH IwuHApa B mpeaenax 0,05 rpagyca wim meHee. Kopiryc MOXET Takke
MIPENICTABIATh COOOM KOHCTPYKIMIO SYEHCTOTO THIA ISl Pa3MENIeHUs] B HEM HECKOJIbKHX
poTopHBIX TpyO. Kopiryca m3roraBimmBaroTcs u3 MaTepraiioB, kopposuectorkux Kk UFq, nmm
3aIUIIAIOTCSA MOKPHITHEM U3 TAKUX MAaTEPHAaJIOB.

f) JloBymkm:

CriennasibHO TIpeTHAa3HAYEHHBIE MM MOATOTOBIEHHBIE TPYOKH BHYTPEHHUM AHAMETPOM JI0
12 MM (0,5 mrotima) most m3BineueHus raza UFg u3 poTopHOM TpyOs! 110 MeToay TpyOku ITuto
(T.e. c oTBepCcTHEM, HANPABICHHBIM Ha KPYTOBOM MOTOK Ta3a B pOTOPHOH TpyOe, K puMepy,
TTOCPEICTBOM H3rMba KOHIA pagualbHO PACHONOKECHHOW TPYOKH), KOTOPBIE MOXKHO
MPUKPENUTh K IIEHTPATLHOW CHUCTEME W3BJCUCHUsI Ta3a. [pyOKH W3TOTOBIICHBI U3
MartepuayioB, Koppo3uecTtokux K UFg, wim 3amuuniarorcss MNOKPHITUEM M3  TaKHUX
MaTepHajoB.

CnennajJbHO MpeIHAa3HAYEHHbIE WJIM TOATOTOBJIEHHbIE BCIOMOraTeJibHbIE CHCTEMBI,
o0opyaoBaHHE U KOMIIOHEHTDI JIJIsl HCIIOJIb30BaHUs HAa ra30leHTPU]YKHOI YCTAHOBKeE
Mo 000raleHuIo

BBO)IHOG 3aMCYaHuC

BcrnoMorarenbHble cUCTEMBI, 000pY0BaHHE W KOMITIOHEHTHI Ta30LEHTPU(YKHOW yCTaHOBKU
10 00OTAIEHUIO TIPEICTABIISIOT COOOH CHCTEMBI YCTAaHOBKY, HEOOX0oauMBbIe M ogadn UF
B IEHTPUQYTH, JUISI CBSI3M OTACIBHBIX MEHTPUPYT MEKAYy cOO0OW ¢ Ieiblo 00pa3oBaHUs
KackamoB (WM CTyIIeHEH), YTOOBI JOCTHYHL 0oJiee BBICOKOTO OOOTAaIleHUs W H3BJICYD
"mpoaykt" u "xBocThl" UFs u3 nentpudyr, a Takxke o00pymoBaHHE, HCOOXOAUMOE IS
MPUBEACHUS B ISHCTBUE LIEHTPU(YT WIIH JIJIS YIIPABIICHHS yCTAHOBKOA.

O6buHo UF4 mcmapsiercsi U3 TBEPABIX BEIECTB, NOMEIIEHHBIX BHYTPU IOAOTPEBAEMBIX
aBTOKJIABOB, M TMoOJaeTcs B Tra3oo0pasHoH ¢opMme K UeHTpudyram uyepe3 cCHCTEMY
KOJIJIEKTOPHBIX TpyOompoBoaoB kackaga. "llpomykt" m "xBoctel" UF, moctynaromue u3
HEHTPU(]YT B BHUIIE Ta3000pa3HBIX OTOKOB, TAKXKE MPOXOIAT YePe3 CUCTEMY KOJIEKTOPHBIX
TpyOONIIPOBOAOB Kackajga K XOJOJHBIM JIOBYHIKaM (paboTalouiuM MpH TeMIepaType OKOJIO
203 K (-70°C)), rae OHM KOHACHCHPYIOTCS W 3aTeM IOMEIIAIOTCS B COOTBETCTBYIOIIHE
KOHTEHHEpHI I TPAHCIIOPTUPOBKU WM XpaHEHHsA. Tak Kak yCTaHOBKa MO OOOTaIIEHUIO
COCTOMT W3 MHOTHX ThICAY ULEHTPU(Yr, COOpaHHBIX B KacKaibl, CO3AalOTCs
MHOTOKHJIOMETPOBBIE KOJIEKTOPHBIE TPYOOIPOBOAB! KACKaZ0B C THICSYaMH CBAPHBIX IIBOB,
IpUYeM CXE€Ma OCHOBHOM 4YacTM MX COEIMHEHHWH MHOTOKPaTHO IIOBTOPSIETCS.
O6opynoBanue, KOMIOHEHTHI M CHCTEMBI TpPyOOIPOBOJOB  HM3TOTABIMBAIOTCS  C
cOOJII0JIeHEM BBICOKHX TPeOOBaHM K BAaKyyM-TUIOTHOCTH M YHCTOTE 00pabOTKH.



5.2.1.

5.2.2.

5.2.3.

5.24.

Cucmemut nooauu/cucmemuvt omeooa "'npooykma’’ u ""xeocmos"

CrenmanbHO TpeaHA3HAYCHHBIC WM MOATOTOBIICHHBIE TEXHOJOTHYCCKHE CHUCTEMBI,
BKJTIOYAIOIIHE:

MUTAONINE aBTOKJIABHI (WJIM CTaHIMM), Mcronb3yeMble uist nogaun UFg B kackassl
uentpudyr npu gasnenud g0 100 kIla (15 GyHT/KB. AroiiM) ¥ TIpyd CKOPOCTH 1 Kr/4
WM OoJiee;

JeCyOIMMaTOphl (MITH XOJIOJHBIE JIOBYIIKH), UCTONIb3yeMble i BbiBeaeHus UFg u3
KackanoB npu gasieHuu a0 3 klla (0,5 pyut/kB.aonM). JlecyOnuMaTopsl CriocOOHBI
oxnaxaarbes 10 203 K (-70°C) u narpeBathes 10 343 K (70°C);

craniuu "mpoaykta" W "XBocTOB", wucmoib3yemble g mepemerieHus UFg B
KOHTEHHEPHI.

JTa ycTaHOBKa, 000pYAOBAaHKE U TPYOOTIPOBOABI MMOTHOCTHIO U3TOTABIMBAIOTCS M3 CTOHKHX
k UFs MarepuasioB win 3ammumatorcs mnokpbitTieM n3 HEX (cM. [TOACHUTEJIBHOE
3AMEYAHUE x nanHOMy paszeiy) ¢ COOJIOJEHHEM BBICOKHX TpPeOOBaHHMMA K BaKyyM-
IJIOTHOCTH M YUCTOTE 00pabOTKH.

Mawiunnsie cucmemul KO11eKMOPHBLIX MPYOONRP0OE000E

CrenManbHO TpelHa3HAYCHHbIC WJIM IOJITOTOBJICHHBIE CHCTEMBI TPYOONPOBOJOB U
KOJJIeKTOpoB st yaepxkanusi UFs BHYTpM TeHTpU(YKHBIX KackaloB.  JrTa ceTh
TpyOOIIPOBOJIOB OOBIYHO TMPEACTABIIET COOOW CHUCTEMY C "TPOWHBIM" KOJIJICKTOPOM, H
Kaxiash IEeHTpUdyra CcoeJMHEHa C KaXIbIM M3 KoiulekropoB. CleoBaTenbHO, cXxema
OCHOBHOW YacTH WX COCJMHEHHS MHOTOKPAaTHO TOBTOPSETCS. OHa TOJHOCTBIO
m3roTtaBiauBaercs n3 croikux Kk UFg matepuanos (cm. IIOSICHUTEJIbBHOE 3AMEYAHUE
K HAaCTOSIIEMY pas3ieiny) ¢ COOJOIEHHEM BBICOKMX TPeOOBaHWU K BaKyyM-IDIOTHOCTH H
YUCTOTE 00paOOTKH.

Macc-cnekmpomempol/ucmounuxu uonoe ona UFg

CriennasibHO TIpeHa3HAYEHHBIE WM TOATOTOBJIEHHBIE MAarHUTHBIE WM KBaJpyHOJIbHBIE
MacC-CIIEKTPOMETPHI, CIIOCOOHBIC TPOU3BOIUTEL IMPSAMOW OTOOp MpoO MOoJgaBaeMOil MAaccChl,
"mponykTta" miam "XBOCTOB" M3 ra3oBbIX MOTOKOB UF¢ m oOnamaromye MOTHBIM HaOOpOM
CIIEIYIOINX XapaKTePUCTHK:

1. yIeNbHas pa3periaronas CrmocoOHOCTh Mo Macce cBhItre 320;

2. CoAcpKaT HCTOYHUKKM HOHOB, H3IOTOBJICHHBIC M3 HHUXpOMa HWJIHW MOHCIA HIN
3aIMUIICHHBIC IMTOKPBITUEM M3 HUX, WM HUKCIMPOBAHHBIC,

3. coJiepaT HOHU3AITMOHHBIE UCTOYHUKH ¢ O0OMOapAMpPOBKOM JICKTPOHAMH,

4. COJIEpKAT KOJUIEKTOPHYIO CHCTEMY, IIPUTOHYIO JUISl H30TOITHOTO aHAITN3a.
Ilpeobpazosamenu wacmomsut

[IpeobOpa3zoBareny dYacTOTHI (TakKe M3BECTHBIE KaK KOHBEPTOPHI WJIM WHBEPTOPHI),
CTEeNUANILHO MpeJHa3HAYCHHBIC WM MOJTOTOBJICHHBIC Il TUTAHKS CTATOPOB JIBUTATENEH,
OTpeieNIeHHbIX B ToAmyHKTe 5.1.2.d), WiM 4acTH, KOMIOHEHTHI M TOJCOOPKH TaKHX

npeoOpazoBaresieii 9acToThI, 00IadaI0ITHE TIOTHEIM HA00POM CIICAYIONTNX XapaKTePUCTHK:

1. MHOTo(a3HbIi BbIX0 B Auanazone ot 600 go 2000 I'i;
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5.3.

5.3.1.

5.3.2.

2. BBICOKAsI CTa0MIBHOCTE (co cTabmim3arei 9actoTsl ydrie 0,1%);
3. HU3KHE HeTMHEHHBIe nCKaxeHus (MeHee 2%);
4. K02 UIUEHT MoJIe3HOTO neicTBHs cBbitie 80%.

ITosicHUTENIFHOE 3aMeUYaHIE

[lepeuncnenHoe BpIllle OOOpPYIOBaHWE BCTYMAeT B HETMOCPEICTBEHHBIH KOHTAKT C
TeXHOJIOTHYEeCKIM Ta3oM UFg WM HEMmoCpenCTBEHHO yHpaBisieT paboToil meHTpudyr u
MPOXOXKJCHUEM Ta3a OT HEeHTPU(YTH K IIeHTpUudyre U U3 Kackaja B Kackaj.

Kopposuectoiikue k UFg Martepuaibl BKJIIOYAIOT HEP)KABEIOIIYIO CTallb, allOMUHUM,
ATIOMUHUEBBIE CIUTABBI, HUKEINb WU CIUIaBHI, conmeprkamue 60% u 6onee HUKE.

CneuuajabHO mpeJHA3HAYeHHbIE WU MOATOTOBJIEHHbIE COOPKH W KOMIIOHEHTHI JJIf
UCNOJIB30BAHNUS PHU Ta30au¢y3noOHHOM 0GoraneHun

BBojiHOE 3aMeuanne

[Ipu razoaud hy3noHHOM METOJIE pas3IeieHUs N30TOIIOB ypaHa OCHOBHOM TEXHOJIOTHYECKOM
COOPKOM SIBJISIETCS CIICIUANBHBIN MOPUCTHIN ra30au¢dy3HOHHBIH Oapbep, TSIIOOOMEHHHUK
JUTS OXJIAXKJIEHUs] Ta3a (KOTOPBI HarpeBaeTcsi B TPOIECCE CHKATHA), YIUIOTHUTEIHHBIE
KJIamaHbl ¥ PETyJUpYIOIIHe KJalmaHbl, a TaKkXe TPyOOIpOBOIBI. ITockonmeky B
ra3oanp@y3uMoOHHON TEXHOJOrMH wucmonb3yercs imectudrTopucteiii  ypan (UFg), Bce
obopynoBaHue, TPYOONPOBOABI M TOBEPXHOCTH HW3MEPHUTEIHHBIX NPHOOPOB (KOTOPHIC
BCTYMAaIOT B KOHTAKT C Ta3oM) JOJDKHBI M3TOTABIMBATHCS U3 MATEPHANIOB, COXPAHSIONINX
ctabuibHOCTh Tpu KoHTakTe ¢ UFy. [Nazomuddys3ronHas ycTaHOBKA COCTOUT U3 Psijia TAKUX
cOOpOK, TaK HYTO WX KOJMYECTBO MOXET OBITh BaXHBIM [OKA3aTeleM KOHEYHOTO
MpeTHa3HAYCHNS.

T'azooughgpyzuonnvie 6apvepol

a) CrnieniuanbHO TpeTHA3HAYEHHBIEC MU TIOJATOTOBICHHBIE TOHKHUE, TOPUCTHIC PHUILTPHI C
pasmepom mop 100-1000 A (arrcTpem), TommuHoi 5 MM (0,2 MI0iiMa) MM MEHBIIE, a IS
TpyOuateix ¢opM auamerpoM 25 MM (1 gr0fiM) WM MEHBIIE, HW3TOTOBJICHHBIE U3
METaJUTMYECKUX, TIOJTMMEPHBIX MM KePaMUIEeCKUX MaTepralioB, kopposuectokux k UFg, u

b)  coenuanbHO MOATOTOBIICHHBIE COSAMHEHHS MM MOPOIIKH JAJS U3TOTOBJICHUS TaKUX
¢ubTpoB. Takue coeAWHEHMS W MOPOIIKH BKIIOYAIOT HUKENb WM CIJIaBBI, COIEpIKaIUe
60% wnu Oonee HUKENSI, OKCH]T alfoMUHKA WK ctoiikue K UFg monHocThIo TOpHpOBaHHEIE
YIIEBOAOPOIHBIE TMONUMEPHl ¢ YHUCTOTOH 99,9% wunmm Oojee, pasMepoM YacTul] MEHee
10 MKM ¥ BBICOKOW OJHOPOAHOCTBIO YACTHI] IO KPYMHOCTH, KOTOpBIE CIIELHAIBHO
MOJATOTOBJICHBI AJIS1 HU3TOTOBIICHHS Ta30An()(HY3HOHHBIX OapHEPOB.

Kamepuot oughghyzopos

CrienualibHO TIPETHA3HAYCHHBIC WU TOATOTOBJICHHBIE TE€PMETUYHBIC NWIHMHIPHYECKUE
cocynbl tuameTtpom 6osiee 300 mm (12 mroiimoB) u umrHON 60siee 900 MM (35 mroiiMOB), WU
MPSIMOYTOJIEHBIE COCYJIbI CPaBHUMBIX pPa3MepOB, HMEIONINE OJMH BIIYCKHOM © JiBa
BBINIYCKHBIX MMaTpyOKa, JAMAMETP KaXJO0ro W3 KOTOphIX Oonee 50 mm (2 mroiima), ams
MOMEIIeHU B HUX ra3oaud@y3noHHBIX 0aphepoB, M3TOTOBJICHHBIE U3 CTOiKUX K UFg
MaTepUaIoB WK 3alUIICHHBIC MOKPHITUEM W3 HHUX, U MPEIHA3HAYCHHBIC ISl YCTAHOBKU B
TOPU30HTAIHLHOM WJIM BEPTUKAIHLHOM ITOJIOKECHUH.
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5.3.3.

5.34.

5.3.5.

54.

Komnpeccopul u 2azoodyexu

CrienualibHO TIPeHA3HAYCHHBIC WU MOJATOTOBJIICHHBIC OCEBBIC, IICHTPOOCIKHBIC WU
00BEMHBIE KOMIIPECCOPHI, MU Ta30lyBKH ¢ IPOU3BOJIUTEIBHOCTHIO Ha Bcoce | M’/MHH WIH
6onee UF¢ u ¢ naBnenueMm Ha BeIXofe A0 Heckodbkux coteH klla (100 ¢yHT/KB. Aroiim),
MpeIHa3HAYCHHEIC I JOJTOBpeMeHHOU 3kcmutyaranuu B cpenae UFg ¢ anekTpoasuratenem
COOTBETCTBYIOIICH MOIIHOCTH WM 03 Hero, a TaKXe OTICIbHbIC COOPKA TaKUX
KOMITPECCOPOB U Ta30yBOK. DTH KOMITPECCOPHI U Ta30[yBKH UMEIOT TIepenas JaBJICHHUS OT
2:1 no 6:1 u n3roraBnuBaroTcs u3 croikux Kk UFs MaTepranoB uiiv MOKpHIBAIOTCSA UMHU.

Ynnomnuenua spawiaronuiuxca 6ajioe

CrienManbHO  TpEAHA3HAYCHHBIC WM  TOATOTOBJCHHBIC BAaKYyMHBIC  YIUIOTHCHUS,
YCTaHOBJICHHBIC Ha CTOPOHE TOAaYM W HA CTOPOHE BBIXOJAA JJIA YIUIOTHCHHsS Baja,
COCIMHSIONICTO POTOP KOMIIPECCOpa WM Ta30JyBKH C MPHUBOAHBIM JBHraTejeM, C TEM
9TOOBI 00CCTICUNTh HAMACKHYIO TEPMETH3AINIO, TTPEAOTBPAIIIAOIIYI0 HATCKAHUE BO3yXa BO
BHYTPEHHIOID KaMepy KOMIIpeccopa WM ra3oiyBku, kotopas HamonHeHa UFg — Takwue
VIUIOTHCHUSI OOBIYHO TPOCKTUPYIOTCS Ha CKOPOCTh HaTeKaHust Oy(epHOro rasa MeHee
1000 cv*/mun (60 oM’ /MuH).

Tennooomennuru ons oxnaxcoenusn UF

CrnenmanbHO TpenHa3HAuYCHHbIE WJIM MOATOTOBJICHHBIC TEINIOOOMEHHUKH, M3TOTOBJICHHBIC
n3 croiikux kK UFg MaTepmanoB wiM TOKPBITHIE MMHU (38 HCKIIOUCHHEM HeprKaBelolen
CTaJM), WM MEIbI0, UK JIIOOBIM COYETaHHEM 3THX METAJIOB U PACCUUTAHHBIE HA CKOPOCTh
W3MEHEHUs AaBJeHus, onperaenstomero yreuky, meHee 10 Ila (0,0015 ¢yHt/kB. mroiim) B
qac npu nepenazae aasnerus 100 klla (15 pyHT/KB. q10iiM).

CnennajbHO MpeIHAa3HAYEHHbIE MJIM TOATOTOBJIEHHbIE BCIOMOraTeJbHbIe CHCTEMBbI,
o0opyaoBaHHEe M KOMIIOHEHTHI JUIS HCHOJb30BaHUSI NpPH ra30au(@y3HoHHOM
o0oraieHuu

BBO)IHOG 3aMCYaHuC

BcrnomorarenbHble  cUCTEMbI, 00OpYZOBaHHE W KOMIOHEHTHI Ui Ta30au((y3MOHHBIX
YCTaHOBOK 110 OOOTAIIEHHUIO MPECTABISIIOT COOOH CHCTEMbI YCTAHOBKH, HEOOXOUMBIE IS
nogaun UFg B razomudpy3nonHyo cOOpKy, IS CBSI3H OTACTHHBIX COOPOK MEXTY CO00H H
oOpa3zoBaHHA KackamoB (WIM CTYIEHEH) C TENbI0 TIOCTENEHHOTO JOCTIDKEHHUS Ooliee
BBICOKOTO oOoramieHuss W u3BieueHus '"mpoaykra" u "xBoctoB" UFs m3 muddy3moHHBIX
KackaJioB. BBUIy BHICOKOMHEPITMOHHBIX XapakTepucTUK AU Y3HOHHBIX KacKaoB JII00oe
npephIBaHue UX PabOThI, 0OCOOCHHO WX OCTAHOBKA, MPHUBOJAT K CEPHE3HBIM MOCIICICTBHSM.
CrnenoBatenbHo, Ha ra3oaudPy3MOHHON yCTAaHOBKE Ba)XKHOE 3HAYCHHE MMEIOT CTPOTOE U
MOCTOSIHHOE TIO/IJIepKaHNe BaKyyMa BO BCEX TEXHOJOTHUYECKHX CHCTEMaX, aBTOMAaTHYecKas
3alMTa OT aBapuil M TOYHOE aBTOMATHYECKOE pETylMpOBaHHWE TMOTOKa rasa. Bcee 3T0
MPUBOJUT K HEOOXOAMMOCTH OCHAIIIEHUS! YCTAHOBKH OOJBIIIMM KOJIMYESCTBOM CITEIIHATHHBIX
W3MEPUTENBHBIX, PETYIUPYIOIIUX U YIPABIISIONIHX CUCTEM.

Oo6pryn0 UF¢ ncnapsiercst U3 IMIIMHAPOB, MOMEIIEHHBIX BHYTPH aBTOKJIABOB, W MTOJACTCS B
ra3o00pa3Hoii GopMe K BXOJIHBIM TOYKAaM YEpe3 CHUCTEMY KOJICKTOPHBIX TPYOOITPOBOIOB
kackaga. "I[lpomykt" um "xBoctel" UF, mocTynmaromiye U3 BBIXOAHBIX TOUEK B BHJE
ra3000pa3HBIX MOTOKOB, MPOXO/AT YePe3 CUCTEMY KOJUICKTOPHBIX TPYOOIPOBOJIOB KacKaia
MO0 K XOJOIHBIM JIOBYIITKAM, JIN0O K KOMIIPECCOPHBIM CTaHIIHSIM, TJI¢ Ta3000pa3HbIid MOTOK
UFs oxmxkaercs © 3aTeM TOMEIIAeTCSd B COOTBETCTBYIOIIME KOHTCHHEPHI IS
TPAHCIIOPTUPOBKH WM XPaHCHHS. [Mockonmpky razoauddy3roHHas YCTaHOBKA II0
oOorameHnio uMeeT OOJNbIIOE KOJINYECTBO Ta3oAn((y3HOHHBIX COOpPOK, COOpaHHBIX B
KacKaJibl, CO3/al0TCS MHOTOKIJIOMETPOBBIE KOJUICKTOPHBIC TpPYyOONPOBOJLI KacKaJlOB C
THICSIYaMU CBAapHBIX IIBOB, IPUYEM CXE€Ma OCHOBHOHN YacTHU MX COCIUHEHHA MHOTOKPATHO
noBTopsierca. OOOpynoBaHKE, KOMIOHEHTHI M CHCTEMBI TPYOOIIPOBOIOB M3TOTABIMBAIOTCS
C COOJIIOJIEHUEM BBICOKUX TPEOOBaHUN K BaKYyM-TUIOTHOCTH U YHCTOTE 00pabOTKH.
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54.1.

5.4.2.

5.4.3.

5.44.

5.4.5.

Cucmemut nooauu/cucmemuvt omeooa "'npooykma’’ u ""xeocmos"

CrenuaabHO MpeIHA3HAYCHHbIE WM MOJTOTOBJICHHBIC TEXHOJOTMYECKUE CHCTEMBI,
crocoOHbIe padoTath npu gasienun 300 [a (45 GyHT/KB. A0MM) WIIM MEHEE, BKITFOYAs:

MHUTAIOIINE AaBTOKJIABbl (MJIM CHCTEMBbI), HCIOJb3yeMble uiss momaun UFs B
ra3oauy3noHHbBIC KaCKabl;

JecyOnMMaToOphl (MITH XOJIOJHBIC JIOBYIIKH), UCTONb3yeMble Ui BbiBeaeHus UFg u3
ra3oau(pQy3MOHHBIX KacKaI0B,;

cranuu cxmwxeHus, riae UFg B razoobpasHoit gopMe M3 Kackaga CKUMACTCA H
OXJIAKIACTCS 10 KUAKOTO COCTOSHHUS;

cranuu "mpoxaykra" WM "XBOCTOB', HWCHONB3yeMble sl mepememenuss UFg B
KOHTEHHEPHI.

Cucmempl KON1EKMOPHBLIX MPYOONRP0OEO00E

CrieniManbHO MpeHa3HaAYCHHbIC WK MOrOTOBICHHBIE CHCTEMBI TPYOOIIPOBOJIOB U CHCTEMBI
KoJuteKTOpoB s ynepkanuss UFg BHyTpu razomnd@y3HOHHBIX KacKamoB. OTa CETh
TPYOOIPOBOAOB OOBIYHO MPEACTABISCT COOOH CHCTEMY ¢ "IBOMHBIM" KOJIJIEKTOPOM, IJIE
KaX1as s;aeiika CoeIMHEeHa C KaKBIM U3 KOJJICKTOPOB.

Baxkyymusie cucmemul

a)  CrnenmanbHO TpeJHA3HAYCHHBIC WM IOATOTOBJICHHBIC KPYITHBIC BaKyyMHBIC
MarucTpaim, BaKyYyMHbIC KOJUICKTOPhI U BaKyyMHBIC HACOCHI MPOU3BOIUTEILHOCTHIO
5 v /mun (175 Gyt /Mun) win Goee.

b) BakyyMmHBIE HAacOCHI, CIICIIHAIBHO IpeHa3HAUYCHHbIC IS paboThl B coaeprkaiiei UF
arMocepe W W3rOTOBJICHHBIC W3 AJIOMHHUS, HUKENS WM CIUIABOB, COJICPMKAIIUX
6onee 60% HHUKENd WM TOKPHITbIE HWMH.  OJTH HAcCOCBI MOTYT OBITh WIIH
pPOTAllMOHHBIMU,  WJIM  TOPIIHEBBIMH, MOTYT  UMETh  BBITCCHAIONIME W
(TOpPHCTOYTIIEPOAHbIC VIUIOTHEHUS, a Takke B HUX MOTYT TIPUCYTCTBOBATh
CHenUaNbHbIe PA00YNe JKUIAKOCTH.

Cneuuaﬂbubte CmoOnopHbsle u pezyaupyroniue Kiiananol

CrienianbHO TIpeJHA3HAYCHHBIC WJIM IOJrOTOBJICHHBIC PYYHbIC WM aBTOMATHYCCKHUE
CTOTIOPHBIE W PETYJIHPYIONINE KIIalaHbl CHIL(OHHOTO THIIA, U3TOTOBJICHHBIE U3 CTOMKHX K
UF¢ marepuanoB, auamerpoM oT 40 mo 1500 mm (1,5 mo 59 mroitMOB) mJis YCTAaHOBKH B
OCHOBHBIX M BCIIOMOTATEJIbHBIX CHCTEMAaX ra30{uQPy3nOHHBIX YCTAHOBOK 110 OOOTaIICHUIO.

Macc-cnekmpomempol/ucmounuxu uonog ons UFg

CrnienManbHO TpeHAa3HAYCHHBIC WM IOJOTOBJICHHBIE MAarHUTHBIC WM KBaApYIOJbHBIC
MacC-CIIEKTPOMETPHI, CIIOCOOHBIC TPOU3BOIUTEL IMPSMOW O0TOOp MpoO MoJgaBaeMOil MAaccChl,
"mponykTta" miau "XBOCTOB" W3 Ta30BBIX MOTOKOB UFg m obmamaromnue MONHBIM HaO0OpOM
CIICAYIONINX XapaKTEPUCTHUK:

1. yaAeNbHas pa3penaromas ciocoOHOCTh Mo Macce cBbime 320;

2. CoACpKaT HCTOYHHUKHM HNOHOB, H3IOTOBJICHHBIC HW3 HHUXpOMa HWJIHW MOHCIA HIN
3aIMUIICHHBIC ITOKPBITUEM U3 HUX, W HUKCIIUPOBAHHEBIC,

3. COACPIKAT NOHU3AITMOHHBIC UCTOYHUKH C 60M6ap;[1/1p0131<0ﬁ QJICKTPOHAMU,

4. coJiepKaT KOJUIEKTOPHYIO CUCTEMY, IPUTOHYIO JJISl H30TOITHOTO aHATN3a.
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5.5.

5.5.1.

5.5.2.

ITosicHUTENIFHOE 3aMeYaHIEe

[lepeuncienHOe BBIIIIE O00OPYMOBAaHHWE BCTYIMAaeT B HEMOCPEICTBEHHBIH KOHTAKT C
texHosormuecknMm razoM UFs, 100 HEMmoCpenCcTBEHHO peryaupyeT IOTOK B IIpeaesiax
Kackazma. Bce MOBEPXHOCTH, KOTOPBIE BCTYIAIOT B KOHTAKT C TEXHOJIOTHYECKHUM Ta30M,
LIEJIMKOM M3roTaBiIuBarOTCA M3 CTOMKUX K UF¢g MatepuasioB WM MOKphIBatOTCsS UMH. Jlid
menel  pas3felioB, OTHOCAIIMXCS K ra3oaud@y3HmoHHBIM  yCTPOMCTBAM, MaTepUAIbI,
koppo3uectoiikue k UF4, BKIIIOYAOT HEpP)KABEIOIIYIO CTallb, AJIIOMUHHUM, aTOMHUHUEBbHIC
CIUIaBBI, OKCHJ aJTIOMUHUS, HUKEIh WM CIUIaBBI, cofepkamme 60% wim Ooiee HUKETS, a
Taxoke croiikue K UFg moaHOCTRIO GTOpHPOBaHHBIC YTIECBOAOPOIHEIC TIOTUMEPHI.

CnenuajibHoO npeaHas’Ha4eHHbl€ WU IOAT0TOBJICHHBIC CHCTEMBbI, 060pyz(013a}me u
KOMIIOHCHTBI 1JISl UCIIOJIb30BAHUA HA YCTAHOBKAaX a3pOAUHAMHUYECCKOT0 odoramnieHus.

BBO)IHOG 3aMCYaHuC

B mporieccax a’spoauHaMHUYECKOro oboraieHust cMmech razoodpassHoro UFg u merkoro rasa
(Boopon WK TeNHid) CKUMAETCA M 3aTE€M IMPOITYCKAETCs Yepe3 pasIeioNine dIEMEHTHI, B
KOTOPBIX H30TOITHOE pa3leleHHe 3aBEPIIACTCS TOCPEICTBOM TIOIYYECHHS OOIBIIIX
IIEHTPOOEKHBIX CHJI TI0 TEOMETPHH KPHUBOJIWHEHHOW CTECHKH. Y CIEITHO pa3padOTaHbl J1Ba
Mpolecca ATOr0 TUMA: TPOIECC COIUIOBOTO pa3AefieHHs M MPOLecC BUXPEBOH Tpyoku. s
000MX TIPOIIECCOB  OCHOBHBIMH  KOMITOHEHTaMH Kackaja pasfelicHUus  SBISIFOTCS
HWIMHIPUYECKHE KOpIyca, B KOTOPBIX pa3MEIIeHBbl CHelHalbHbIe pa3/IeIuTeIbHbIe
3JIEMEHTHI (COTUIA MITH BHXPEBbIC TPYOKH), Ta30BbIe KOMIIPECCOPHI U TEIUIOOOMEHHUKH JIJIs
ymaneHus: oOpasyromerocs MpH CKaThd Tera. Jias a’dpoArMHaMHUYecKHMX YCTaHOBOK
TpeOyeTcs MeNbId psAA TaKUX KacKaZoB, TaK YTO MX KOJIWYECTBO MOMKET CIY)KHThb Ba)KHBIM
yKazaTejieM KOHEYHOTO WCIONb30BaHMA. [lOCKONBKY B a’3poaWHAMHYECKOM IIpOIecce
ucnons3yerca UFg, MoBepXHOCTH Bcero 000pyAOBaHUs, TPYOOIIPOBOAOB U M3MEPUTEIBHBIX
puOOPOB (KOTOPBIE BCTYIAIOT B KOHTAKT C Ta30M) JOJDKHBI H3TOTaBIMBATHCSI U3
MaTepUalioB, COXPaHAIONINX YCTOMUMBOCTD Npu KoHTaKkTe ¢ UFg.

[losicHUTEILHOE 3aMEUaHKE

[TepeuriciieHHBIE B HACTOAIIEM pa3zeiie MIEMEHTH BCTYIAIOT B HEMOCPEICTBEHHBIN KOHTAKT
¢ texHoyormdeckuM razoM UFg mmbo HemocpeAaCTBEHHO pPEryaHpYyIOT MOTOK B Ipereitax
Kackazma. Bce MOBEpXHOCTH, KOTOpPHIE BCTYNAIOT B KOHTAaKT C TEXHOJOTHYECKUM Ta30M,
IIETTUKOM M3TOTABIIMBAIOTCS M3 CTOMKUX K UF¢ MaTepwaioB WM 3aIIUIIEHBI TOKPBITHEM U3
Takux MarepuanoB. J[is menmei paszmerna, OTHOCSIIETOCS K dJIEMEHTaM a’pOJHMHAMHYECKOTO
oboramenus, kopposuecroitkue k UFs MaTepransl BKIIFOYAIOT MEb, HEPIKABCIONIYIO CTAJIb,
ATIOMUHUHN, aFOMHWHHEBBIC CIUIABBI, HUKEIh WM CIDIABBI, comepxkamme 60% wumm Oolee
HUKeIs, a Takke cToiikne K UFg moTHOCTRIO (PTOPHpOBaHHEIE YTIIEBOIOPOIHBIC ITOTMMEPHI.

Pazoenumenwvnvie conna

CrnienianbHO MpeTHa3HAYCHHbIC WM TIOATOTOBIICHHBIC Pa3JICIUTENLHBIE COTIA H UX COOPKH.
PaznenurenbHbIC coMIa COCTOST W3 MIEICBHIHBIX W30THYTHIX KaHAIOB C PaJnycoM H3ruba
menee 1mMm (06brarO oT 0,1 mo 0,05 mm), kopposmectoiikux K UFg, w wmMeronmx
BHYTPEHHIOIO PEXYIIYI0O KPOMKY, KOTOpas paselisieT MPOTEKAIONUi Yepe3 COIIo a3 Ha
nBe (hpakIum.

Buxpeesvie mpyoku

CrenanbHO TpeTHa3HAYCHHBIE WM TIOATOTOBIICHHBIC BUXPEBBIE TPYOKH M UX COOPKH.
BuxpeBble TpyOKM UMEIOT IUJIMHIPUYECKYIO WM KOHYCOOOpasHylo (GOpMy, H3TOTOBJICHBI
n3 kopposuecToiknx Kk UF¢ MaTepranoB WM 3aliieHbl MOKPBITHEM H3 TAKHX MAaTEpPHAIOB
1 UMeroT auametp oT 0,5 cM 110 4 cM NPH OTHOIICHUH JTUHBI K quameTpy 20:1 wim MeHee, a
TaKke OJHO WM OoJjiee TaHTCHIIMAIBHOE BXOIHOE OTBEpCTHE. TpyOKH MOTYT OBITH
OCHAIIIEHbI OTBOJIAMH COTUIOBOTO THIIA HA OJTHOM HJIM HA 00OMX KOHIIAX.
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5.5.3.

5.54.

5.5.5.

5.5.6.

5.5.7.

ITosicHUTENIFHOE 3aMeYaHIEe

IIuTarenbHEIl ra3 MOCTYNAaCT B BUXPCBYIO pr6Ky [0 KacaTeIbHOM C OJHOI'0 KOHIIa HJIN
4YCpe3 3aKpydYUBAIOMIUC JIOTIATKHA WU YCPC3 MHOTIOYUCIICHHBLIC TAHTCHIIMAJIBHBIC BXOJHBIC
OTBCPCTUA BIOJIb TI)Y6KI/I

Komnpeccopul u 2azoodyexu

CrnenmanbHO MpeJHAa3HAYCHHBIE WM TOATOTOBJICHHBIE OCEBBbIE, LEHTPU(YKHBIE WU
00bEMHBIE KOMIIPECCOPHI MM Ta30AyBKH, H3TOTOBIEHHBIE U3 KopposuecToiiknx kK UFg
MaTepHaJOB, WM 3alIUIICHHBIEC TTOKPHITHEM M3 TaKUX MAaTEPUAIOB, IPOU3BOAUTEILHOCTHIO
Ha BXoJie 2 M°/MuH umn Gonee cMec UFg i Hecylero rasa (BOAOPO/I WIH Teluii).

ITosicHUTENIFHOE 3aMeYaHEe

Takue KoMIpeccopsl U Ta30yBKH OOBITHO UMEIOT Tiepernan qasiaeHus ot 1,2:1 go 6:1.
Ynnomuenus epawarouwuxca sanos

CriennasibHO TpeHa3HAYeHHbIE WM TIOJATOTOBJICHHBIE YIUIOTHEHHUS BPAIIAIOIINXCS BaJOB,
YCTaHOBJICHHbIE Ha CTOpPOHE IOJAaYd W Ha CTOpPOHE BBIXOAA Ui YIUIOTHEHHS Baja,
COEIUHSIONIETO POTOP KOMIIpeccopa WM POTOpP Ta30[yBKH C TMPUBOIHBIM JIBUTATEIEM, C
TeM 4YTOOBI O0ECTeYNTh HANEKHYI0 TepPMETH3aIMI0, MPEeIOTBPAIIAIONIYI0  BBIXOJ
TEXHOJOTHYECKOTO ra3a WM HaTeKaHHe BO3AyXa MM YIUIOTHSIOIIETO ra3a BO BHYTPEHHIOKO
KaMepy KoMIIpeccopa WM Ta30yBKH, KoTopas 3anoigHeHa cmechio UF¢ n Hecymiero rasa.

Tennooomennuku 015 oxnax3@coeHus 2a3a

CrienManbHO TIpelHA3HAYCHHBIC HMJIM TOJATOTOBJICHHBIC TEINIOOOMEHHUKH, M3TOTOBJICHHBIC
n3 kopposuectoiikux k UFg maTepuanoB WM 3allUIIEHHbIE TOKPHITUEM W3 TaKHUX
MaTepHasoB.

Koscyxu pazoenawoujux snemenmos

CriernasibHO TIpelHa3HAYCHHbIE WM TOATOTOBJICHHBIE KOXKYXHU Pa3elsioNnuX 3JIEMEHTOB,
W3TOTOBJICHHBIE U3 Koppo3uecTorknx K UFs MatepuanoB min 3alWIIeHHBIX TOKPBITHEM U3

TaKUX MaT€pUuajioB, IJId IOMCUICHUA B HUX BUXPEBBIX pr60K WK pasgCInTCIbHBIX COIICII.

ITosscHUTENIFHOE 3aMeYaHIEe

OTH KOXKYXH MOTYT MPEICTaBIATh COOOM IMIMHIPUYECKUE KaMephbl TUaMeTpoM Oolee
300 MM u mmuHOM 60s1ee 900 MM WM TIPSMOYTOJIbHBIE KaMephl CPaBHUMBIX pPa3MEpOB U
MOTYT OBITh MpETHA3HAYCHBI Ui YCTAHOBKH B TOPU3OHTAILHOM WM BEPTHKAILHOM
MOJIOKCHUH.

Cucmemut nooauu/cucmemuvt omeooa "'npooykma’’ u ""'xeocmos"
CrnienManbHO TpeJHAa3HAYCHHBIC WM IMOJTOTOBICHHBIE TEXHOJIOTHYECKUE CUCTEMBI WU
o0opynoBaHHe JUII OOOTATUTENBHBIX YCTAaHOBOK, M3TOTOBIICHHBIE M3 KOPPO3MECTOWKUX K

UF6 MaTC€pUuajioB UK 3alIAIICHHBIX ITOKPBITUEM M3 TAKHUX MaTCpHUaioB, BKIIIOYAIONIUC!

a)  THTAIOIIME aBTOKIABBI, MEYM WM CHCTEMBI, UCIONb3yeMble ais mogadn UFg mms
rporiecca 0OOoTaIeHS;

b)  mecyOaumaropbl (WM XOJIOAHBIC JIOBYIIKH), HCIOJB3yeMbIC IS BBIBEIACHHS
Harperoro UFg u3 nporiecca oboraieHus Jis TOCJIEAYIONIEro TepeMeleHus;
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5.5.8.

5.5.9.

5.5.10.

5.5.11.

c) CTaHITMU OTBEPXKICHUS WM CHKIDKCHHsI, WCIOJb3yeMble s BeiBeneHuss UF, u3
mporecca odorarmeHus myreM cxaTtus u nepeBoga UFg B KHUAKYIO WIH TBEPAYIO

hopmy;

d) cranuu "mpoxaykra' wWiM "XBOCTOB", HWCHoONB3yeMble sl mepememienust UFg B
KOHTEHHEPHI.

Cucmempl KON1EKMOPHBIX MPYOONRP0OE000E

CrennasibHO ~ TpeJHAa3HAYEHHBIE WM  TOATOTOBIICHHBIE  CHCTEMBI  KOJIJIEKTOPHBIX
TpyOOIIPOBOZIOB, W3TOTOBJICHHBIC W3 Koppo3uectoiikux Kk UFg wMarepuasioB wim
3alUIIEHHBIE TOKPBITHEM M3 TaKUX MarepuaioB, g ynaepxkanus UFg BHyTpH
A3pPOJIMHAMHYECKUX KacKaJIoB. Ta ceTh TPYyOONMPOBONOB OOBIMHO MPENCTABISET COOOH
CUCTEMY C "TBOWHBIM" KOJJIEKTOPOM, T/Ie KaXKIBIH KacKa WIIA TPyIIa KacKaJoB COCAMHCHBI
C KaXXJIbIM U3 KOJUIEKTOPOB.

BaKyyMHble CUCMIEMBL U HACOCbL

a) CriennasibHO  TIpeJHa3HAUYEHHBIE WM TOATOTOBJICHHBIE BaKyyMHBIE CHCTEMBEI,
TIPOM3BOIUTENIEHOCTBI0 HA BXOJE 5 M°/MHH MIIM Gojee, COCTOSIINE M3 BaKYyMHBIX
MarmcTpaliei, BAKYyMHBIX KOJJIEKTOPOB M BaKyyMHBIX HAacOCOB, U MpeIHAa3HAYCHHBIC
U1 paboThl B comepxkammx UFg ra3oBBIX cpemax.

b)  BakyymHble Hacochl, CHENHANBHO TPEIHA3HAYCHHBIC WM IOJTOTOBICHHBIC IS
pabotsl B cogepxkanux UFg ra30BBIX cpefax W M3rOTOBJICHHBIC U3 KOPPO3UECTONKUX
k UF¢ mMarepuasioB wiM 3allyIIEHHbIC MOKPHITUEM U3 TaKUX MarepuayioB. B »Tux
HAcocax MOTYT WCIOIB30BaThC (PTOPUCTO-YTIIEpOHBIE YIUIOTHEHHS U CIICHHANbHEIE
paboune KUIKOCTH.

CneyuansHble cmonopHble u pecyaupyroujue Kianamnol

CriennanbHbIe TpeJHA3HAYCHHBIE WM IIOATOTOBJICHHBIE pPYYHbIE WM aBTOMAaTHYECKHE
CTONIOPHBIE W PETyNHPYIOIIHME KIamaHbl CHIB(QOHHOTO THIA, W3TOTOBJICHHBIE W3
koppo3uecTokux Kk UFg MaTepuanoB Win 3alllMIIEHHBIE TOKPHITUEM W3 TaKUX MAaTEPUAJIOB,
muamerpoM ot 40 mo 1500 MM 1T MOHTaka B OCHOBHBIX M BCIIOMOTATEIBHBIX CHCTEMax
YCTaHOBOK a3pPOJUHAMHYECKOTO 00OTaIIeHusI.

Macc-cnekmpomempol/ucmounuxu uonog ona UFg

CriernasibHO TIpeHa3HAYEHHBIE WJIM TOATOTOBJIEHHBIE MAarHUTHBIE WJIM KBaJpyHOJIbHBIE
MacC-CIIEKTPOMETPHI, CIIOCOOHBIC TPOU3BOIUTEL IMPSAMOW OTOOp MpoO MOoJaBAEMOM MAaccChl,
"mponykTta" miam "XBoCTOB" M3 ra3oBbIX MOTOKOB UF¢ m oOnamaromuye MOTHBIM HaOOpOM
CIIEIYIOINX XapaKTePUCTHK:

1. yAeNbHas pa3periaronas cCrmocoOHOCTh Mo Macce cBhItre 320;

2. CoAcpKaT HCTOYHUKKM HNOHOB, H3IOTOBJICHHBIC HW3 HHUXpOMa HWIM MOHCIA HIN
3aIMUIICHHBIC IMTOKPBITUEM U3 HUX, WJIN HUKCITIUPOBAHHEBIC,

3. coJepaT HOHU3AITMOHHBIE UCTOYHUKH ¢ O0OMOapAMpPOBKOM JICKTPOHAMH,

4. coJieprKaT KOJUIEKTOPHYIO CUCTEMY, IPUTOAHYIO JIJISl H30TOITHOTO aHATN3a.
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5.5.12.

5.6.

Cucmemut omoenenuna UF; om necywezo 2aza

CrnienManbHO TpeJHa3HAYCHHbIE WJIM TOATOTOBIICHHBIC TEXHOJIOTMYECKHE CUCTEMBI IS
otneneHust UFg oT Hecymero raza (Bogopoaa Wik Teius).

ITosscHUTEIIFHOE 3aMeUYaHlEe

OTH CHCTEMBI TIpeIHa3HA4YCHBI ISl CokpameHus coaepkanus UFg B Hecymem rase 10
OJTHOHM YacTH Ha MUJUIMOH WJIM MEHEE U MOTYT BKIIIOUATh Takoe 000pyIoBaHHUE, KaK:

a)  KpUOTEHHBIE TEIUIOOOMEHHHUKHM W  KPHOCENapaTopbl, CIIOCOOHBIE  CO3/1aBaTh
temmeparypsl -120°C wiu MeHee, Wim

b) OJIOKM  KPHOTEHHOTO  OXJIAXICHHSI, CIOCOOHBIE  CO3MaBaTh  TEMIICPATypPhI
-120°C wnu MeHee, wiu

c) OJIOKM pa3feNuTeNbHBIX COMeNl WM BUXpeBbIX TpyOok mnsi otmenenus UFg ot
HECYIIETOo rasa, Win

d)  xomomusie noBymiku UFg, ciocoGHbIe co3aaBath Temmeparypsl -20°C win MeHee.
CneuuajabHO npeIHA3HAYEHHbIE WM MOATOTOBJIEHHbIE CHUCTEMbI, 000PyI0OBaHUE H
KOMIIOHEHTbI IS MCIOJb30BAHHS HA YCTAHOBKAX XHMHMYECKOTr0 OOMEHa WJIH

HOHOOOMEHHOTI0 000raleHHs

BBojHoEe 3aMeuanne

HesnaunrtensHoe pa3nnyne N30TOMOB ypaHa MO0 Macce MPUBOIUT K HEOOIBITIMM H3MECHECHUSIM
B PaBHOBECHH XUMUYECKHUX PEAKITUH, KOTOPHIE MOTYT MCIOJB30BAaThCS B KaU€CTBE OCHOBBI
JUTSL  pa3felicHus W30TOIIOB. VYemenHo pa3paboTaHo 1Ba Iporiecca: JKHIKOCTHO-
KUIKOCTHBIM XUMHUYICCKAN 0OMEH U TBEPIAO-KUIKOCTHBI HOHHBIA OOMEH.

B mporiecce jKUAKOCTHO-KHIKOCTHOTO XUMHUYECKOr0 0OOMEHAa B MPOTHBOTOKE MPOUCXOIHUT
B3aUMOJICHCTBHE HECMCIIMBAIOIINXCS JKUAKAX (a3 (BOAHBIX WM OPraHUYECKHX), 4YTO
MPUBOIUT K 3P(EKTy KacKaJaUPOBaHUS THICSY CTaaui pasaencHus. BogHas ¢asza cocTout
U3 XJIOpHJIa ypaHa B pacTBOpPE COJSIHOW KHCIOTBI; OpraHudeckas (asza cocTouT u3
AKCTPAreHTa, COMEPIKAIIEro XJIOPH/] ypaHa B OPraHUYECKOM pacTBopuTesie. KOHTaKTHhIMU
GUIbTpaMU B pa3lENUTEIbHOM Kackage MOTYT SIBISTHCS IKHIKOCTHO-XKHIKOCTHBIC
OOMEHHbIC KOJOHHBI (TaKHe, KaK HMITYJIbCHBIC KOJOHHBI C CETYATHIMH TapeiKaMH) WIIH
KHUIKOCTHBIC IEHTPU(DYKHbIE KOHTaKTHbIC QMIbTPel. Ha 000MX KOHIIAX pa3iAeiuTeIbHOTO
Kackaza B Ielsix obecrieueHust peduiokca Ha KaXIOM KOHIE HEOOXOIUMbI XUMUYECKHE
npeBpaiieHus (OKUCICHHE U BOCCTAHOBIICHHE). [JlaBHas 3a7aya KOHCTPYKIIMH COCTOHT B
TOM, 4TOOBI HE JOMYCTHTh 3arpA3HEHUS] TEXHOJOTMYECKUX MOTOKOB HEKOTOPHIMH HOHAMH
METAUIOB. B CBSI3U C 3TUM HCIOJIB3YIOTCS TUIACTUKOBBIC, MOKPHITHIC TUIACTHKOM (BKIIIOYAst
NpUMEHEeHHEe (DTOPUPOBAHHBIX YIJICBOJAOPOIHBIX TMOJMMEPOB) H/WIMA TOKPBITBIE CTEKIOM
KOJIOHHBI U TPYOOTIPOBO/IBI.

B TBepa0-XHIKOCTHOM HMOHOOOMEHHOM TpoIlecce O0OrameHHue JOCTUTAETCS MOCPEICTBOM
ajcopOIuu/necopOIMi  ypaHa Ha  CIELUaNbHOH, OdYeHb OBICTPO JEHCTBYHOMICH
MOHOOOMEHHOW cMoyie WM ancopOeHTe. PacTBop ypaHa B COJSHOW KHCIOTE W JAPYTHE
XIMHYECKHE PEareHThl MPOIMYCKaIoTCA Yepe3 MUINHIPHIECKne 000TaTUTENbHbBIE KOJIOHHBI,
coJiepKalllie YIJIOTHEHHBbIE cion azicopbenTta. s moamep:kaHus HENPEPHIBHOCTH
mpolecca Heo0xoauMa cucTeMa peduIroKca B LEIsIX BRICBOOOXKICHUS ypaHa U3 aacopOeHTa
00paTHO B KHUJAKHI MOTOK, C TEM 4TOOBI MOXHO ObLIO cOOpaTh "mpoaykT" u "XBocThl". DTO
NOCTUTAETCA  TMyTeM  HCIONB30BAHMSA  TMOAXOMANIMX  XUMHYECKHX  PEareHTOB
BOCCTaHOBJICHUS/OKHCIICHUS, KOTOpBIE TIOJHOCTBIO PETEHEPUPYIOTCS B  pa3jeibHbBIX
BHEIIHUX TMETIAX M KOTOpPBbIE MOTYT YaCTHYHO PEreHepHpOBATHCS B CAMHUX H30TOIHBIX

17



5.6.1.

5.6.2.

5.6.3.

pa3eNuTeNbHBIX KOJOHHAX. [IpUCYTCTBHE B TIPOIECCE TOPSYMX KOHIEHTPUPOBAHHBIX
pacTBOPOB COJISTHOM KHCIIOTBI TpeOyeT, dToOBl 00opyaoBaHHE OBUIO HW3TOTOBICHO W3
CTHCIUABHBIX KOPPO3UECTOMKHX MATepHalOB WIIM 3alIUIICHO TOKPBHITHEM W3 TaKHX
MaTepHaoB.

Kuokocmmno-scuoxkocmuvie 00MeHHbIE KOJOHHBL (XUMUYECKULL 00MEH)

[TpoTHBOTOYHBIE KHUIKOCTHO-)KHUIKOCTHBIE OOMEHHBIC KOJIOHHBI, UMEIOIINE MEXaHHIECCKUI
CHJIOBO# BBOJI (T.€. IMITYJIbCHBIC KOJIOHHBI C CETYATHIMU TapEIIKaMH, KOJIOHHBI C TapeIKaMH,
COBEpIIAIOIIUME BO3BPATHO TIOCTYNATENbHBIC JBHXXCHUS, M KOJOHHBI C BHYTPEHHHMHU
TypOWHHBIMM CMECHUTEJISIMU), CIICIHATbHO TpEeIHA3HAYCHHBIC WIIM ITOJATOTOBICHHBIC IS
oOoraimeHuss ypaHa C UCIIOJIL30BaHHEM IIpoIlecca XHMHUYECKOTO OOMeHa. Jus
KOPPO3UOHHOW YCTOMYMBOCTH K KOHIICHTPUPOBAHHBIM PAacTBOpPAM COJITHOW KHCJIOTHI OTH
KOJIOHHBI M WX BHYTPEHHHE KOMITOHEHTHI HW3TOTOBJIEHBI M3 ITOAXOJSIIUX IIACTHKOBBIX
MaTepuanoB (Takux, KaKk (TOPUPOBAHHEBIC YTICBOJOPOJIHBIC MOJMMEPHI) MM CTEKJIa WIH
3alHIICHBI TTOKPBITHEM M3 TaKUX MarepuanoB. KOJOHHBI CPOEKTHPOBaHBI HA KOPOTKOE
(30 cexyna wy MeHee) BpeMs IIPOXOKICHUS B KacKase.

Lenmpugystcuvie HcUOKOCMHO-HCUOKOCHMHbBIE KOHMAKMHblE (uUIbmpbl (XUMUUECKUil
obmen)

HentpudyxHble  KUAKOCTHO-KHUJIKOCTHBIE  KOHTaKTHbIE  (WIBTPBI,  CIECIUAIBHO
MpelHa3HAaYeHHbIE WJIM IIOATOTOBJICHHBIE UIA OOOTAlleHHs ypaHa C MCIIOIb30BAHUEM
mporiecca XMMUYeCKOro oOMeHa. B Takux KOHTaKTHBIX (PHIBTpax MCIONB3YeTCsl BpalleHUE
JUTS TIOMYYeHHS OPTaHWYECKHX M JKMIKAX TOTOKOB, a 3aTeM IIEHTpPOOeKHas cuja s
pasaenenus (a3, s KOPPO3MOHHOHW CTOMKOCTH K KOHIEHTPUPOBAaHHBIM pacTBOpaM
CONITHOW KHWCJIOTHI KOHTaKTHble (UIBTPHl W3TOTABIMBAIOTCS W3 COOTBETCTBYIOIINX
TUTACTUKOBBIX MaTEepPHUAOB (TaKuX, Kak (hTOPUPOBAaHHBIE YIIEBOJIOPOIHbIC TOJUMEPHI) WK
MOKPBIBAIOTCS. UMH WIIH CTEKIIOM. LleHTpHudyKHBIE KOHTAKTHBIE (PHIBTPHI CIPOCKTHPOBAHBI
Ha kKopoTtkoe (30 ceKyHI Wi MEHEe) BpeMsI ITPOXOKICHUS B KacKaJle.

Cucmemul u 060pyoosanue 01 60CCMAHOBIeHUS YPAHA (XUMUYECKUT 00MeEH)

a) CrenmanbHO TIpeIHA3HAYCHHBIC WM TTOATOTOBJICHHBIC STUCHKH dJICKTPOXUMUYECKOTO
BOCCTaHOBJICHHS 11 BOCCTAHOBJICHHS ypaHa W3 OJHOTO BaJICHTHOTO COCTOSHHUS B
Ipyroe B IEsIX oOorameHus ypaHa C HCIOJIb30BAaHHEM IIPOIecca XHUMHYECKOTO
obMmena. Marepuansl sS4YeeK, HAXOMAIMNECS B KOHTAKTE C TEXHOJOTHICCKUMH
pacTBOpaMu, JOJKHBI OBITH KOPPO3HECTOMKMMH K KOHIICHTPHUPOBAHHBEIM pPacTBOpaM
COJISTHOM KHMCJIOTBI.

IosicHUTENIFHOE 3aMeUYaHEe

Katomuerii oTcek sUeiikh MODKEH OBITh CHPOCKTHPOBAH TaKUM 00pa3oM, YTOOBI
MPEJOTBPATHTh MOBTOPHOE OKHUCICHHE ypaHa JIo 0oJiee BHICOKOTO BAJIICHTHOTO COCTOSHHS.
Jnist ynepxaHuWsi ypaHa B KaTOJHOM OTCEKE siUeKa MOXKET WMETh HEMPOHHIAEMYIO
madparMeHHYI0 MeMOpaHy, H3TOTOBICHHYIO W3 CICIHAIBbHOTO KAaTHOHHOOOMEHHOTO
MaTtepuana. KaToj COCTOMT M3 COOTBETCTBYIOIIETO TBEPIOTO MPOBOJHHUKA, TAKOTO, Kak

rpadur.

b) CriennanbHO MpeTHA3HAYEHHBIC WU ITOATOTOBICHHBIC CUCTEMBI IS U3BIICUCHUS U™
W3 OPraHWYECKOTO TIIOTOKA, pEryJIUPOBAaHMs KOHIICHTPAITMH KHCIOTBI M IS
3aTIOJTHEHUS STYCEK DICKTPOXUMUYECKOTO BOCCTAHOBJIICHHMSI HAa IPOM3BOICTBEHHOM
BBIXOJIE KacKaa.
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5.6.4.

5.6.5.

5.6.6.

ITosicHUTENIFHOE 3aMeYaHIEe

ITH CHCTEMBI COCTOST U3 06OPYIOBAHHS SKCTPAKIMK pacTBOpuTeneM mis orronkn U™ u3
OpPTaHMYECKOr0 MOTOKa B XHUIKUH pacTBOp, OOOPYAOBaHMS BBHIIAPUBAHHSA W/WIN JIPYTOTO
000pyZOBaHMA AJISI TOCTHXKEHHsI PETYIMPOBKH M KOHTPOJS BOJOPOTHOTO IOKa3aTens, a
TaKkk€ HAcoCOB WJIM JpPYyTUX YCTPOMCTB TepeHoca AisA  3alloJHEHWS  sUeeK
3JIEKTPOXUMHUYECKOTO BOCCTaHOBIEHUsA. (OCHOBHas 3aJadya KOHCTPYKIUH COCTOUT B TOM,
9roObl M30eXaTh 3arps3HEHHUs] IMOTOKa JKUIKOCTH MOHAaMH HEKOTOPBIX METaJJIOB.
CrnenoBaTenbHO, Te 4YacTH OOOpPYIOBaHMs CHUCTEMBI, KOTOPBIE HAaXOZSTCS B KOHTAKTE C
TEXHOJIOTHYECKUM TOTOKOM, M3TOTABIMBAIOTCS U3 COOTBETCTBYIOIIMX MaTepUaoB (TaKHX,
KaK CTEKJIO, (DTOPHPOBaHHBIE YIIIEBOIOPOJHBIE TIOIUMEDEI, cylb(aT nonudeHunna, cyabpoH
nonmd$upa W TPONUTAHHBIA CMOJNOH TrpaduT) WM 3aIIMIICHBl MOKPHITUEM H3 TaKUX
MaTepHasoB.

Cucmemsbl N0020MOBKU NUMAHUA (XUMUYECKULL 00MEH)

CHCI_II/Ia.J'ILHO NpCAHA3HAUYCHHBIC WJIM IMOATrOTOBJICHHBIC CHUCTCMbBI [JIsI MPOU3BOACTBA
MUTATCJIBbHBIX PAaCTBOPOB XJIOpUJA ypaHa BBICOKOM YHCTOTEI AJid YCTAHOBOK I1O pa3ACJICHUIO
HU30TONOB YpaHa METOAOM XUMUUYCCKOT'O oOMeHa.

IlosicHUTENIFHOE 3aMeYaHIEe

OTH CHCTEMBI COCTOAT M3 00OpYIOBaHMS AJsl PACTBOPEHUS, SKCTPAKLUUH PACTBOPUTEIIEM
W/WIM MOHOOOMEHHOTO O0OpYIOBaHHUS ANl OYMCTKH, a TaKKe DJIEKTPOJIMTHUECKHX SUEeK
mis Boccranosnenns U mwmm U™ B UP. B 3Tux cucTeMax HPOM3BOIATCS PACTBOPSI
XJIOpUJa ypaHa, B KOTOPBIX COJCPKUTCS JIMIIb HECKOJBKO YacTed Ha MWIINOH
METaJUIMYEeCKUX BKIIOYCHUH, TakUX, KaKk XpOM, JKelle30, BaHaluil, MOMMOACH M APyrHX
IBYXBAJICHTHBIX ~ MX  KAaTHOHOB WM  KAaTHOHOB C  OOJbIIEH  BaJIEHTHOCTHIO.
KOHCTPYKIIHOHHBIE MaTepHAalbl IS SIEMEHTOB CHCTEMBI, B KOTOpOii obpadaThiBaercs U™
BBICOKOW YHCTOTBHI, BKIIOYAIOT CTEKJIO, (PTOPHUpOBAHHBIE YIIEBOAOPOAHBIC IIOJIUMEPHI,
rpaduT, TMOKPHITHIA MOJIUBUHHUI-CYIL(PATHBIM HIH MOIUIPHUP-CYIbPOHHBIM IUIACTHKOM U
MIPOMUTAHHBIN CMOJIOM.

Cucmemul oKuceHus ypana (Xumuueckuii 0omen)

CrienManbHO MpeIHA3HAYCHHBIC WM MOATOTOBICHHBIC CUCTEMBI T OKHCICHUS u” s U™
JUTS BO3BPAIICHUS B KACKaJ| pa3/Ie/icHHs U30TOIOB ypaHa B MPoIecce 000raieHust MeTOI0M
XUMHUYECKOr0 OOMeEHa.

ITosscHUTEIIFHOE 3aMeYaHIEe

OTHU CHCTEMBI MOT'YT BKIIIOYAaTh TAKUC 3JICMCHTBI, KaK:

a) 00opyoBaHKe TSI KOHTAKTUPOBAHUS XJIOpa M KUCIOPOJa ¢ BOAHBIMU 3P IIIoeHTaMU
U3 00OpY/NOBAHMS pa3/eCHHs M30TONOB M SKCTPAKIMK obpasopaBmerocs U™ B
00CTHEHHBI OPTraHWYECKWA IMOTOK, BO3BPAMAIOMINNACA W3 IPOU3BOJICTBEHHOTO
BBIXO0/Ia KacKaja;

b)  oOopymoBaHme, KOTOpOE OTAEISCT BOAY OT COJISHOW KHCIIOTBI, YTOOBI BOJIA H
KOHIICHTPUPOBAHHAS COJITHAS KHCIOTa MOTJIM Obl OBITh BHOBH BBEJACHBI B MPOIECC B
HYXHBIX MECTax.

bvicmpo peazupyrouiue uonooomenHvle CMobl/adcopoenmot (WOHHLLIL 0OMeEH)

BI:ICTpO pearupyrommue HOHOOOMEHHEIE CMOJIBI N a,Z[COp6GHTI>I, CrienquaJibHO
NpCAHA3HAUCHHBIC WJIM MOATOTOBJICHHBIC JJId O6OFaH_ICHI/ISI YpaHa C HCIIOJIB30BAHHUEM
mnmponecca HOHHOTO O6MCHa, BKJIFOYad MOPHUCTBIC CMOJIbI MaKpOCCT‘-IaTOfI CTPYKTYPbI W/WIn
MeM6paHHLIC CTPYKTYPBI, B KOTOPBIX daKTUBHBIC I'PYIIIBI XUMUYCCKOT'O oOMeHa OrpaHUYCHBI
IOKPBITUEM Ha IMOBCPXHOCTU HEaKTHUBHOM HOpI/ICTOﬁ BCIIOMOT'aTEIIbHOM CTPYKTYpPBI, H
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5.6.7.

5.6.8.

5.7.

JpyrHUe KOMIIO3UTHBIE CTPYKTYpHl B JI000W mpuemiieMol QopMe, BKIOYas YaCTHIIBI
BOJIOKOH. DTH HOHOOOMEHHBIE CMOJIbI/aJcOPOCHTH MMEIOT AuaMeTphbl 0,2 MM WM MEHEe U
JIOJDKHBI OBITh XUMHYECKH CTOWKHMH 10 OTHOIICHUIO K PacTBOpPaM KOHIICHTPHUPOBAHHOU
COJISIHOM KHCIIOTHI, @ TaKXKe JOCTATOYHO MPOYHBI (PU3UUECKH, C TEM YTOOBI MX CBOWCTBA HE
YXyIIIATHCh B OOMEHHBIX KOJOHHAaX. (CMOJBI/acOpOCHTHI CIEIMaIbHO TpPETHA3HAYCHBI
JUIS TIONyYeHUs] KHUHETHKH OYeHb OBICTPOro oOMEHa H30TONOB ypaHa (JTHTENBHOCTh
noryoomena meree 10 cexyHm) U 00J1a7al0T BO3MOXKHOCTBIO paboTaTh MPH TEMIIEpaType B
muarrazone ot 100°C mo 200°C.

Honoobmennvie KoJ10HHbL (LOHHDBLIL 00MEH)

Hunmuaapudeckne KOJOHHBI muamerpoM Oosiee 1000 MM miisa yaepKaHUS U TOIACPKaHUS
3aIlOJTHCHHBIX CJIO€B MOHOOOMEHHBIX CMOJI/aJIcCOPOCHTOB, CIEIHAIBHO MpeHa3HAYCHHBIC
WIA TOJTOTOBJICHHBIE JUIs oOoraiieHus ypaHa ¢ KCIOJIb30BAHUEM HOHOOOMEHHOTO
mporiecca.  OTH KOJIOHHBI H3TOTOBJICHBI M3 MaTepHalioB (TakMX, KaK THUTaH WA
(TOpPUPOBaHHBIE YIIIEBOJOPOJHBIE IOIUMEPHI), CTOHKUX K KOPpPO3HH, BBI3BIBAEMOMN
pacTBopamMy KOHIICHTPHPOBAHHOM COJISIHOM KHCIIOTBI, WIIM 3alUINECHBI TIOKPHITHEM U3 TAKUX
MaTepUajoB M CHOCOOHBI paboTaTh mpHu TemrepaType B auanasone ot 100°C mo 200°C u
nasienuu Beie 0,7 MIa (102 ¢yHT/KB. qr0iM).

Honoobmennwvie cucmemul pegpiroxca (LoHHbLIL 00MeH)

a) CrienianbHO TIpeHA3HAYCHHBIC WM TIOATOTOBICHHBIC CHCTEMbBl XUMHUYECKOTO WIIH
AIIEKTPOXUMHYECKOTO BOCCTAHOBIICHHS JIJIsI PETCHEPAlNN peareHTa(0B) XUMUIECKOTO
BOCCTaHOBJICHHSI, HCIOIL3YeMOTO(BIX) B KacKajgaX HOHOOOMEHHOTO OOOTaIIeHHs

ypaHa.

b)  CroenmanbHO TpeAHA3HAYCHHBIC WM TOJTOTOBICHHBIE CHCTEMbl XUMHUYECKOTO WIIH
AJIEKTPOXUMHYUECKOTO OKHUCIICHUS Il pEereHepalnuy pearcHTa(oB) XHMHUYECKOTO
OKHCIICHUS, UCTIOJIE3YeMOTO(BIX) B KacKagax HOHOOOMEHHOTO 00OTaIleH!s ypaHa.

IlosicHUTENIFHOE 3aMeUYaHNEe

B Impomecce HOHOOOMEHHOT'O O6OFaH_IeHI/I$[ B Ka4dC€CTBC BOCCTAHABJIMBAIOUICIO KaTHWOHA
o o+

MOJKET HCIOIB30BAThCS, HAMpUMep, TpexpadentHbiii Tutan (Ti), m B dTOM ciydae
ot ot

BOCCTAHOBHTEIIbHAS CHCTeMa OyzeT BeIpabarteiBaTh Ti™ mocpenctBoM Bocctanopierus Ti™.

B mporecce B kadecTBe OKUCIUTENS MOXET HCIIONB30BaThCS, HAIPUMEP, TPEXBAJCHTHOE
+ +
xemeso (Fe™), m B oTOM ciydae cucTeMa OKHCICHHs OyxeT BbipabarsiBath Fe'

b
mocpencTBoM okucienus Fe'.

CnenuajbHO npeaHasHa4YeHHbl€ HWJIH IOAT0TOBJICHHBIC CHCTEMBbI, 060pyz(013a}me u
KOMIIOHCHTBI 1JISl UCIIOJIb30BAHUSA B JIA3€PHBIX 000raTHuTEIbHBIX YCTaHOBKaXx

BBojHoe 3aMeuanne

CymecTByOIUEe CUCTEMBI JIJIsl 00OTAaTUTENHLHBIX MPOIECCOB C HCIONB30BAaHUEM JIa3epOB
JIeTISITCS HA JIBE KaTErOpuu: Te, B KOTOPBIX paboyel cpe/iof SBISIOTCS Taphl aTOMapHOTO
ypaHa, u T¢, B KOTOPBIX padodei cpeoi SBISIFOTCS Taphl YPaHOBOTO coeuHEeHMsI. OOImMu
Ha3BaHWSAMH JIS TAaKUX TPOIECCOB SIBISIOTCS: TepBas KaTeropus - JIA3ePHOE pa3jiclicHHe
M30TOMNOB IO MeTomy aroMapHeix mapoB (AVLIS wmmm SILVA); BTopas kareropus -
MOJICKYJIIPHBIN METOT JazepHoro pazaeiieHus m30tornoB (MLIS uimu MOLIS) n xumudeckas
peakmusl TOCPEICTBOM H30MpaTeNlbHON 1Mo m3oTomaMm JazepHoit aktuBamumm (CRISLA).
Cuctempl, 000pyIOBaHME W KOMIIOHEHTHI IS YCTAaHOBOK JIA3€PHOTO OOOTaIeHUS
BKJIFOYAIOT: a) YCTPOMCTBA JJIS MTOJAYH MAPOB METATUICCKOTO ypaHa (i1 n30upaTeTbHOM
(doToMOHM3AMK) WJIM YCTPOWCTBA JUIsI TOAAYM TIAPOB YPAaHOBOTO COCIWHEHUS (s
dboTomucconMan WM XUMHYCCKOM  aKTHUBAIIUHN); b) ycrpoiictBa s cOopa
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5.7.1.

5.7.2.

5.7.3.

000TrammeHHoro 1 00eAHEHHOT0 METANTHIECKOTO ypaHa B KadecTBe "mpoaykTa" u "XBOCTOB"
B MIEPBOI KATErOpPUU U YCTPOWCTBA JUIsl cOOpa pa3ioKEHHBIX WIIH BBIMIEIIINX U3 PEaKIHU
COCTMHCHHUN B KauecTBe "MpoaykTa" u HeoOpaOOTaHHOTO MaTepHalia B Ka4ecTBE "XBOCTOB"
BO BTOPOH KaTeropwu; C) pabouue JIa3epHbIE CUCTEMBI IS H30MpaTeIhHOTO BO30YKICHUS
M30TOIOB ypana-235; u d) obopymoBaHue I MOATOTOBKHU MOJa4X U KOHBEPCHH MPOIYKTA.
BenenctBre  CIIOKHOCTH — CHEKTPOCKOIIMM  aTOMOB M COGJIMHEHHH ypaHa MOXKET
MoTPeOOBaThHCSI UCTIONB30BaHKE JIFO00H U3 Psiia UMEIOIUXCS JIA3E€PHBIX TEXHOJOTHA.

ITosicHUTEIIFHOE 3aMeYaHIE

MHorue W3 KOMIIOHEHTOB, IIEPEUMCIEHHBIX B O3TOM pasfeie, BCTYMaloT B
HEIMOCPEACTBEHHBI KOHTAKT C IMapaMH METAIIMYEeCKOTO YpaHa WM C KHUIKOCTBIO, WU C
TEXHOJOTHUYECKUM Ta3oM, coctosiimuMm u3 UFg wnu cmecu u3 UFg u apyrux raszos. Bce
MTOBEPXHOCTH, KOTOPBIE BCTYMAIOT B KOHTAKT ¢ ypaHoM min UF¢, TOTHOCTBIO H3TOTOBICHBI
13 KOPPO3UECTOMKUX MAaTePHAIIOB MITH 3aIUIICHBI MOKPHITHEM U3 TaKUX Marepuainos. s
IIeJIel pa3ferna, OTHOCSIIErocs K KOMIIOHEHTaM 000pyAOBaHuUS IJIs Ja3epPHOTO OOOTaIIeHNS,
MaTepuaibl, CTOWKHE K KOPPO3HH, BHI3BIBAEMON MapaMu WIH KXUAKOCTAMH, COIAEPKAIIUMU
METAIIMYECKAN ypaH WM YPaHOBbIE CIUIABHI, BKIIIOYAIOT TMOKPBITHI OKCHIOM HWTTPHUS
rpaduT U TaHTaJI, W MaTepHUaJbl, CTOHKHUE K KOppo3uH, Bei3biBacMol UF, BKIIOYAOT MEib,
HEP)KaBEIOIYI0 CTallb, AalIOMHUHUI, aQJIIOMHHHAEBbIE CIUIaBbl, HHUKENb WJIW CIUJIaBHI,
comepxkamme 60% Hukens u Oonee, m croiikue k UFg momHocThIO (TOpHpOBaHHBIE
YTIIEBOIOPOIHBIE TTIOTUMEPHI.

Cucmemut evtnapueanusn ypana (AVLIS)

CrenManbHO TpeJHA3HAYCHHBIC WIIM MOJTrOTOBJICHHBIC CHUCTEMbI BBIAPUBAHHS YpaHa,
KOTOpPBIE COJIEpP’KaT BBICOKOMOIIIHBIC MOJOCOBBIE HIIM PACTPOBBIC DICKTPOHHO-TYyUYEBBIC
MYILIKH ¢ TIepeaBaeMoil MOIIIHOCThIO Ha MHUIIICHB OoJjiee 2,5 kBT/cMm.

Cucmemul 013 00padomku rHcuokomemaniudeckozo ypana (AVLIS)

CrieniManbHO TpeHAa3HAYCHHBIC MJIM TIOJrOTOBJICHHBIE CHCTEMBI JUIsI 00Pa0OTKH HKHJIKOTO
MeTajula JUIsl PACIUIABICHHOI'O YpaHa WM YPaHOBBIX CIIABOB, COCTOSIIHME W3 THIJICH U

OXJIQXKTAFOIIETO O0OPYIOBAHMUS IJIsT TUTIICH.

ITosscHUTENIFHOE 3aMeYaHEe

Turnu w [pyrme KOMIIOHEHTHI JTOH CHCTEMBI, KOTOpBIE BCTYMAalOT B KOHTAaKT C
pacIIaBJIeHHBIM YPaHOM HIIM YPaHOBBIMH CITJIAaBaMH, W3TOTOBJICHBI U3 KOPPO3UECTONKUX H
TEPMOCTOWKHX MAaTEpPHaJiOB WM 3alIWIIEHHBIX MOKPBHITHEM U3 TaKHX MaTepHajoB.
[Ipuemnemble MaTepuaibl BKIIOYAIOT TAHTAJ, TOKPHITHIN OKCUAOM UTTpUsA rpadur, rpadur,
MTOKPBITHIN OKUCIAMH IPYTHX PEIKO3EMENbHBIX HJIEMEHTOB MIIH UX CMECSMHU.

Azpezamut 01 coopa ""'npodykma'’ u '"xeocmos' memannuuecxozo ypana AVLIS)

CrierinalibHO IpeIHA3HAYCHHbIC WM MOATOTOBJCHHBIC arperartsl s cOopa "mpoaykra' U
"XBOCTOB" METAJJTIMYECKOI'0 YpaHa B KHIKOH WK TBEpoH hopme.

ITosicHUTENIFHOE 3aMeYaHIEe

KOMITIOHEHTBI 3THX arperatoB H3TOTOBJICHHl W3 MAaTEpHaloOB, CTOMKHX K HarpeBy H
KOPPO3UH, BBI3bIBAEMON TapaMy METaLTHYECKOTO ypaHa WIN JKUIAKOCTHIO, WM 3allUIICHBI
MOKPBITUEM W3 TaKUX MaTepHaloOB (TaKWX, KaK MOKPBHITHIH OKCHIOM UTTpHS TpaduT WIH
TaHTaJl) 1 MOTYT BKJItOYaTh B ceOs TPyOOIIPOBOJBI, KIIallaHbl, IITyIEpa, "Keno0a", BBOIBI,
TEIIO0OMEHHHUKH W KOJUIEKTOPHBIEC TUTACTHHBI JISi MATHUTHOTO, JIEKTPOCTATUYECKOTO WIIH
JPYTHX METOJIOB Pa3/ieeHUs.
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5.74.

5.7.5.

5.7.6.

5.7.7.

5.7.8.

5.7.9.

Kootcyxu pazoenumenvnozo mooynsn (AVLIS)

CrenupanbHO  INpelHAa3HAYEHHblE WM  MOATOTOBJIEHHBIE  LMIMHIPUYECKHE  WIIU
MPSIMOYTOJIBHBIE KaMephl ISl IOMEUIEHU B HUX UCTOYHHMKA MapOB METANIMYECKOIO YpaHa,
3NEKTPOHHO-TYYEBON MYIIKN U KOJUIEKTOPOB "MpoaykTa" U "XBOCTOB".

ITosicHUTENIFHOE 3aMeUYaHIE

Ot KOXKYXH UMCHOT MHOXXCCTBO BXOJHBIX OTBepCTI/Iﬁ AJId TIOJa4U SJICKTPONUTAHUA U BOABI,
OKHa JJI JIa3CPHBIX ITYYKOB, COGI[I/IHGHI/Iﬁ BAaKYYMHBIX HACOCOB, a TAKKC IJId JUArHOCTUKHU U
KOHTPOJII KOHTPOJIbHO-U3MCPUTCIIbHBIX HpI/I60p0B. OHH UMCIOT HpI/ICHOCO6J'ICHI/ISI JJIs
OTKPLITUA U 3aKPBITUA, YTOOBI 00CCIIEUNTh O6CJ'Iy>KI/IBaHI/Ie BHYTPCHHUX KOMIIOHCHTOB.

Ceepx3eykoevle pacuupumeinvhote conaa (MLIS)

CrneuuanbHO MNpeJHA3HAYCHHBIE WM TOJATOTOBJICHHBIE CBEPX3BYKOBHIC DPACIIUPHUTEIIBHBIC
comna ana oxuaxzaeHus cmeceit UFs u Hecymero raza go 150 K wunu Hmke u
koppo3uectoiikue k UFg.

Konnexmopusl npooykma namugpmopucmoczo ypana (MLIS)

CrienualibHO TIpeHA3HAYCHHBIC WM TMOJTOTOBJICHHBIC KOJUIGKTOPHI TBEPIOTO MPOIYKTa
nstupropucroro ypana (UFs), cocrosimume w3 (uiabTpa, KOJIEKTOPOB YAApHOTO WIIA
IUKJIOHHOTO THIIA WJIK UX COYETaHUU U KopposuecToiikue k cpeae UFs/UF.

Komnpeccopovt UF y/necywezo zaza (MLIS)

CHeI_[I/IaHLHO MNPpEAHA3HAUCHHBIC WM MOATOTOBJICHHBIC KOMIIPECCOPBI IJIA cMecer UF6 u
HECYILICTO Trasa i HHHTCHLHOﬁ OKCIUTyaTalliu B CpCAc UF6 KomMnoneHTBl 3THX
KOMIIPECCOPOB, KOTOPBIC BCTYHNAOT B KOHTAKT C HCCYHNIUM Ta30M, HU3rOTOBJICHBI U3
KOppO3HeCTOﬁKHX K UF6 MaTCpUuajioB UK 3allIAIICHBI ITIOKPBITUEM U3 TAKUX MATCPUAJIOB.

Ynnomnenusa spawarowguxcs eanoe (MLIS)

CrneuuanbHO MpeJHA3HAYCHHBIC WM MOATOTOBJICHHBIC YIUIOTHEHHUS BPAILAIOIIMXCS BaJOB,
YCTAQHOBJICHHBIC HAa CTOpPOHE TMOJa4d MU Ha CTOPOHE BBIXOAA JUIsl YIUIOTHEHHUS Baja,
COCIUHSIONIETO POTOP KOMIIPECCOpa C MPUBOAHBIM JIBUTATENIEM, C TEM YTOOBI 00ECIIeUnTh
HaJCKHYI0 TEepMETH3alMI0, MPEAOTBPALIAIONIYI0 BBIXOJ TEXHOJOTMYECKOrO Ta3a WIH
HaTeKaHWe BO3AyXa WIM YIUIOTHSIOIIETO Ta3a BO BHYTPEHHIOI KaMepy KOMIIpeccopa,
KoTopas 3anonHeHa cMecbio UFg 1 Hecyiiero rasa.

Cucmemut pmopuposanus (MLIS)

CrienualibHO TIpeTHA3HAYCHHBIC WM TMOATOTOBJICHHBIC CUCTeMbI mis (gropupoBanus UFs
(8 TBepaoM cocrostann) B UF¢ (Ta3).

ITosicHUTEIIFHOE 3aMeYaHEe

OTH cucTeMBI IIpeJHa3Ha4YeHbl 11 pTopupoBanus coopanHoro nopomka UFs B UFs B memsax
nocjenyoomero coopa B KOHTeHHepax NpOXyKTa WM sl mojadd B Onoku MLIS s
JOTIOJHUTENFHOTO  OOOTaIeHHUSI. I[Ipy mnpumeHeHMHM OJHOTO TOAXOAA peaKUus
($TOpUpOBaHMS MOXET OBITH 3aBEpLICHA B MpEAesiaX CUCTEMbI pa3lesieHHs] U30TOIMOB, TIe
UIET peaklus M HEMOCPEACTBEHHOE W3BIEUYEHUE U3 KOJUIEKTOpoB 'mpoaykra'. Ilpum
npUMeHeHuH apyroro mnoaxona mnopomok UFs MoxkeT OBITH H3BIEUCH/TIEpEMEIIEH W3
KOJJICKTOpPOB  "mpoaykTa" B  MOAXOASIIMA  peakTop  (Hampumep, peakTop ¢
TICEBIOOKIKEHHBIM CIIOEM KaTaJH3aTopa, TeTHMKOUAAIbHBIN PeakTop WK >KapoBasi OalIHs)
B LessiX gropupoBanus. B oboux ciyyasx ucmosb3yercsi 000pyAoBaHHUE AJISI XPaHEHHS U
nepeHoca ¢ropa (WIM APYruX MNPHEMIEMBIX ()TOPHPYIOLUIMX PEareHToB) M A cOopa u
nepenoca UFg.
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5.7.10.

5.7.11.

5.7.12.

Macc-cnekmpomempot/ucmounuxu uornoe UF6 (MLIS)

CrnieniManbHO TpelHa3HAYCHHBIC WM IOJIIOTOBJICHHBIE MAarHUTHBIC WM KBaApYIOJbHBIE
MacC-CIIEKTPOMETPHI, CIIOCOOHBIE TPOU3BOIUTEL MPSAMOW OTOOp MpoO MOoJaBaeMOil MAaccChl,
"mponykTta" miau "XBOCTOB" W3 Ta30BBIX MOTOKOB UFg m obOmamaromnue MONHBIM HaO0OpOM
CIICAYIONINX XapaKTePUCTHUK:

1. yAeNbHas pa3periaronas crmocoOHOCTh Mo Macce cBhItre 320;

2. CoACpKKaT HCTOYHUKKM HNOHOB, H3IOTOBJICHHBIC M3 HHUXpOMa HWJIHW MOHCIA HIN
3alMUIICHHBIC IMTOKPBITUEM U3 HUX, WJIN HUKCIIUPOBAHHEBIC,

3. colepaT HOHU3AITMOHHBIE UCTOYHUKH ¢ O0OMOapAMPOBKOM JICKTPOHAMH,

4. COJIEpKAT KOJUIEKTOPHYIO CHCTEMY, IPUTOHYIO JUISI H30TOITHOTO aHAITN3a.

Cucmemut nooauu/cucmemut omeooa ""'npooykma' u ""xeocmoe' (MLIS)

CrnienanbHO TIpeJHAa3HAYCHHBIC WM IMOJTOTOBICHHBIE TEXHOJIOTHYECKUE CUCTEMBI WU
obopynoBaHue JUIsl 00OTaTUTENHHBIX YCTAaHOBOK, M3TOTOBJICHHBIE M3 KOPPO3UECTOMKHX K

UF6 MaT€pUuajioB, WIH 3alMUIICHHBIX ITOKPBITUEM U3 TaKUX MAaTCPHUATIOB, BKIIFOYAIOIIHE:

a)  THTAIOIIME aBTOKIABBI, MEYM WM CHCTEMBI, UCIONb3yeMble aus mojgadn UFg mms
rporiecca 00OoTaIeHS;

b)  mecyOaumaropbl (WM XOJIOAHBIC JIOBYIIKH), HCIOJB3yeMbIC IS BBIBEIACHHS
Harperoro UFg u3 nporiecca oboraieHus Jist TTOCJIEAYIONIEro TepeMeleHus;

c) CTaHITMU OTBEPXKICHUS WM CHKIKCHHS, WCIOIb3yeMble s BeiBenmeHuss UF, u3
mporecca odorarmeHus myreM cxaTtus u nepeBoga UFg B KHUAKYIO WIH TBEPAYIO

popmy;

d) cranuu "mpoxaykra' WM "XBOCTOB', HWCHoONB3yeMble sl mepememenuss UFg B
KOHTEHHEPHI.

Cucmemut omoenenusa UFs om nHecywezo zaza (MLIS)
CriennasibHO TIpefHAa3HaYeHHBbIE WM TIOATOTOBJICHHBIE TEXHOJIOTHYECKHE CHUCTEMBI IS
ornenenust UFg oT Hecymiero raza. HecymuM ra3om MoeT OBITh a30T, aproH WIH APYTOi

ras.

ITosicHUTENIFHOE 3aMeUYaHIEe

OTH CHCTEMBI MOTYT BKJIIOYATh TAKOE 00OpyIOBaHUE, KaK:

a)  KpUOTEHHBIC TEIUIOOOMEHHHWKHM WM KPHOCEIapaTopbl, CIIOCOOHBIE CO3/1aBaTh
temrepatypsl -120°C wim MeHee, 1iIu

b) OJIOKM  KPHOTEHHOTO  OXJIAXICHHSI, CIOCOOHBIE  CO3MaBaTh  TEMIICPATypPhI
-120°C unu MeHee, WM

c) xonoaubie ToByImKH UFg, crrocobnbIe co3gaBaTh Temmeparypsl -20°C win MeHee.
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5.7.13.

5.8.

5.8.1.

5.8.2.

5.8.3.

5.84.

Jlazepnote cucmemut (AVLIS, MLIS u CRISLA)

Jlazeps! uiw Na3epHbIE CUCTEMBI, CIICIIUANBHO TPeIHA3HAUCHHBIC HITH ITOATOTOBICHHBIC TS
pasiesieHust H30TOIOB ypaHa.

ITosicHUTENIFHOE 3aMeYaHle

Jlazepnas cucrtema npouecca AVLIS 00bIYHO COCTOMT M3 JIBYX JIa3€pOB: Ja3epa Ha mapax
MU U Jiazepa Ha kKpacurensx. Jlazepras cucrema mst MLIS 0OBIYHO COCTOUT M3 Jia3epa,
paborarormero Ha CO, WM 3KCUMEPHOTO Jlazepa M MHOTOXOJOBOH ONTHYECKOH STYCHKHU C
BpAaIaONIMMUCS 3epKajaMi Ha 00enx cTopoHax. [l ja3epoB WiM Ja3epHBIX CUCTEM pHU
oboux mporeccax TpeOyeTcs CTadMIM3aTOp CIEKTPOBOM YaCTOTHI ISl paOOTHI B TCUCHHUE
JUTATENBHBIX TIEPHOA0B BPEMEHH.

CnenuajbHO npeaHasHa4YeHHbI€ WU IOAT0TOBJICHHBLIC CHCTEMBbI, oﬁopynosa}me )4
KOMIIOHEHTBI AJIsl UCIOJb30BAHUSI Ha 000raTHTEJIbHBIX YCTaHOBKaX € IJIa3MEHHBIM

PasaeJIecHuEM

BBojiHOE 3aMeuanne

[Ipu mporecce MIa3MEHHOTO pa3felieHHs TUia3Ma, COCTOSINAs W3 HOHOB ypaHa, MPOXOIUT
yepes NEKTPHUECKOe MoJIe, HACTPOSHHOE Ha YACTOTY HOHHOTO pe3oHanca U™, ¢ TeM uTo6b!
OHM B TIEPBYIO OdYepelb TMOTJONIAIH DJHEPrHI0 W  YBEIHUYUBAICS JHAMETP WX
MITOTIOPOOOPA3HBIX  OPOWT. Houel ¢ mpoxoxiacHHEM 10 OONbIIeMy IHAMETPY
3aXBATHIBAIOTCA U1 OOpa3oBaHMA NpOAyKTa, oboramennoro U>°. Ilmasma, koTopas
00pa3zoBaHa MOCPEICTBOM HOHU3AIMH YPAHOBOTO Mapa, COJEPKHUTCS B BAKYYMHOH Kamepe ¢
MArHUTHBIM ~ TIOJIEM  BBICOKOH  HANPSOHKCHHOCTH, OOpa30BaHHBIM C  MOMOIIBIO
CBEpXIPOBOJIAIIero Marauta. OCHOBHBIE TEXHOJIOTHYECKHAE CHCTEMBI TPOIIECCa BKIFOYAIOT
CHCTEMY TCHEpalliil YPaHOBOU IUIA3MBl, Pa3lEUTENLHBIA MOJYJIb CO CBEPXITPOBOJISAIINM
MarHuTOM M CHCTEMBI U3BJICUCHIS MeTaJlIa It coopa "mpoaykra" u "XBOCTOB".

MuKkpoeonnossle UCMOYHUKU IHEPZUN U AHIEHHbL

CrienmasibHO  TIpeTHA3HAYeHHBIE WM TOATOTOBJICHHBIE MHKPOBOJHOBBIE HWCTOYHHKH
SHEPrU¥ M aHTEHHBI IS TeHepaIiyl WM YCKOPEHHUS MOHOB M 00JaJaonIne CIeIyIOIUMU
xapaktepuctukamu: 4actoTa Beitne 30 [T u cpenHss BbIXOIHAS MOITHOCTH JJISl TE€HEPalun
noHoB 6onee 50 kBT.

Conenouont 014 6030ycoeHUs UOHOB

CriennasibHO TIpeHa3HAYEHHBIE WM TOATOTOBJICHHBIE COJEHOWIB! ISl PAAMOYaCTOTHOTO
BO30YKJCHUS HMOHOB B Juamna3oHe 4actoT Oosnee 100 k['m M crocoOHbIE paboTaTh MpHU
cpenHeit MmorHocTH Oosiee 40 kBT.

Cucmempl zenepayuu ypanogoii naazmol

CrienmalibHO  TIpeIHA3HAYEeHHbIE WJIM TOJITOTOBIIEHHBIE CHCTEMBI TE€HEpaIlH ypaHOBOM
I1a3Mbl, KOTOpBIE MOTYT COZIEpPXaTh BBICOKOMOIIHBIE IIOJIOCOBBIE HWJIM PacTPOBBIE
3JIEKTPOHHO-TY4YEBbIC MYIIKHU C IIepPeIaBaeMOil MOIIIHOCThIO Ha MUIIICHD OoJiee 2,5 kB1/cMm.
Cucmempl 0111 00padOmMKU HCUOKOMEMANTUYECKO20 YPAHA

CrienianbHO MpeHa3HAYCHHBIC MJIM TIOJTOTOBJICHHBIE CHUCTEMBI JUISI 00Pa0OTKH KHJIKOTO

MeTauTa IS pacIIaBiICHHOTO ypaHa WM YPaHOBBIX CIUIABOB, COCTOSIINE W3 THTJCH H
OXJIAXKIAIOIIETO 000PYIOBAHUS JIJIST TUTIICH.
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5.8.5.

5.8.6.

5.9.

5.9.1.

ITosicHUTENIFHOE 3aMeYaHIEe

Turnmu w [pyrue KOMIIOHEHTHI JTOH CHCTEMBI, KOTOpBIE BCTYMAaIOT B KOHTAaKT C
pacIIaBJIeHHBIM YPaHOM HIIM YPAaHOBBIMH CITJIaBaMH, W3TOTOBJIEHBI U3 KOPPO3UECTONKUX H
TEPMOCTOWKHX MAaTepHUajioB WM 3alMIIEHBl MOKPBHITHEM W3 TaKUX MaTepHasoB.
[Ipuemnemble MaTepuaibl BKIIOYAIOT TAHTAJ, TOKPBITBHIH OKCUAOM UTTpUsA rpadur, rpadur,
MTOKPBITHIN OKHCIAMH IPYTHX PEIKO3EMENBHBIX JIIEMEHTOB MIIM UX CMECSMHU.

Azpezamut 011 coopa ""npodykma'’ u ""xeocmoes' memannuuecxkozo ypana

CrnenmanbHO TpeAHa3HAUYEHHBIE WM MOJATOTOBJICHHBIE arperaTsl Ui cOopa "mpoxykra" u
"XBOCTOB" JJIsl METa/NIMYECKOro ypaHa B TBepAod ¢(opme. OTH arperatsl Uit cOopa
W3TOTOBJIEHBI W3 MAaTEpHalioB, CTOMKMX K HarpeBy M KOPPO3WH, BBI3BIBAEMOW NapaMu
METaJUINYEeCKOT0 ypaHa, TaKuX, Kak Tpa(uT, MOKPHITHIA OKCHAOM UTTPHA, WM TaHTAl, WIN
3aIUIIEHBI TOKPBITUEM U3 TAKHX MaTepHaJIOB.

Kootcyxu pazoenumensvnozo mooyns

[Hummaapryeckre KaMepbl, CIEIHaTbHO IpeJHa3HAYCHHbIC WU MOJTrOTOBJICHHBIE IS
WCTIOJNIb30BaHMS Ha OOOTAaTUTENBHBIX YCTAHOBKAX C IUIA3MEHHBIM pasJielieHUeM, JUIs
MOMEIICHUSI B HHUX KCTOYHHKA YpPAaHOBOW IUIa3Mbl, HSHEPTETHUECKOI0 COJCHOMJIA
pPazuoYacToThl M KOJUIEKTOPOB "mpoaykTa" u "XBOCTOB".

ITosscHUTENIFHOE 3aMeYaHIE

OTH KOXYXH HMEIOT MHOXKECTBO BXOIHBIX OTBEPCTHH I TOJAYM D3JIEKTPONUTAHUSA,
coequHeHn? () y3MOHHBIX HACOCOB, a TAKXKE ISl AMATHOCTUKU U KOHTPOJISI KOHTPOJIBHO-
MU3MEPUTENBHBIX NpHOOpoB. OHU HUMEIOT MPUCTOCOOJICHUS Il OTKPBITHS M 3aKPBITHS,
9T00Bl 00ecmednTs OOCTYy)XKMBaHWE BHYTPEHHHMX KOMIIOHEHTOB W H3TOTOBJICHBI U3
COOTBETCTBYIOIINX HEMarHUTHBIX MaTEPHUaJIOB, TAKNX, KaK HEPIKaBEIOIast CTallb.

CnenuajbHO npeaAHasHA4YCHHbIC HJINX IOATOTOBJCHHbLIC CHCTEMBI, oﬁopynonanne H
KOMIIOHEHTDbI AJI UCITOJIb30BAHUA HA YCTAHOBKAX 3JICKTPOMATrHUTHOTO odorameHus.

BBojHoe 3aMeuanne

[Ipy 5MEeKTpOMAarHUTHOM TMpoLEecCE HMOHBI METAJUIMYECKOTO ypaHa, IMOJyuYeHHbIE
MOCPECTBOM MOHHM3ALMH MUTAONEero Matepuana u3 coneit (oosraao UCly), yckopsioTes u
MPOXOJAT Yepe3 MarHuTHOE II0JIe, KOTOPOE 3aCTaBIsET HMOHBI PA3IUYHBIX H30TONOB
OPOXOMUTh MO  Pa3NUYHBIM  HalpaBlICHHUSM. OCHOBHBIMH ~ KOMITOHEHTaMH
3NIEKTPOMATrHUTHOTO M30TOMHOTO  CEemaparopa  SBISIFOTCS: MarHuTHOE TIONE  JUIA
OTKJIOHCHHMSI/Pa3AeieHUs] U30TOMOB HOHHOTO Iy4Ka, MCTOYHHUKA HOHOB C €ro CHCTEMOH
YCKOPEHHS, U CUCTEMBI cOOpa OTIIEJICHHBIX HOHOB. BcromorarenbHble CUCTEMBI ISl 3TOT0
mporecca  BKJIIOYAIOT  CHCTEMY  CHAOXEHHMS  MarHUTHOM — DHEpPrueil,  cUcTeMbl
BBICOKOBOJIBTHOT'O IMUTAHUSI UCTOYHUKA HOHOB, BAKYYMHYIO CUCTEMY M OOLIMPHBIE CUCTEMBI
XMMUYECKO 00paOOTKM [UIi BOCCTaHOBJICHHUS TMPOAYKTa M  OYUCTKH/pereHeparuu
KOMITOHEHTOB.

3ﬂ€Kmp0MaZHumele cenapamopusl u3omonoe

BJ'ICKTPOMSI HUTHBIC cernapaTophbl HN30TOIIOB, CIICquaJibHO npeaAHa3HAUYCHHLBIC nin
MOATOTOBJICHHBIC Ui pa3CJICHHUA HM30TOIIOB ypaHa, U O60py,[[OBaHI/IC N KOMIIOHCHTHI OJIA
9TOI'0, BKJIXOYasd:

a) Hcrounnku HOHOB

CrnenmanbHO  TIpefHA3HAUYEHHbIE  MIM  TOATOTOBJICHHBIE  OTHENbHBIC WX
MHOTOYHCJICHHBIE HWCTOYHMKH HMOHOB YpaHa, COCTOSIIME K3 HWCTOYHUKA Tapa,
WOHM3aTOpa M  YCKOpUTENs IIy4yKa, MW3TOTOBJICHHBIE K3 COOTBETCTBYIOIIUX
MaTepHajoB, TaKHX, Kak rpaduT, HeprKaBelollas CTadb WIH MeIb, U CIIOCOOHBIX
obecreunBaTh OO TOK B ITyuke HOHOB 50 MA nnu Oosee.
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5.9.2.

5.9.3.

b) KostekTopbl HOHOB

KomnexkropHble mIacTHHBI, UMEIOMIME JABE WU OoJiee IIENH W Ia3a, CICIHaTIbHO
MpeIHa3HAYCHHbIC MM IOArOTOBICHHBIC A cOOpa IMYyYKOB HOHOB 00OTaIlleHHOTO
1 OOCTHEHHOTO ypaHa M H3TOTOBJIEHHBIE M3 COOTBETCTBYIOIIHX MAaTEPHAIIOB,
TaKuX, Kak TpaduT Wi HepiKaBeromas CTallb.

c) BakyyMmHBIE KOXKYXHU

CrienianbHO TIpeHA3HAYCHHBIC MU TIOATOTOBIICHHBIC BAKYyMHBIC KOXYXU JUIS
AJIEKTPOMATHUTHBIX CENapaTopoB ypaHa, W3TOTOBJICHHBIE M3 COOTBETCTBYIOIIUX
HEMarHUTHBIX MAaTEPUAIIOB, TAKUX, KAK HEPIKaBEIOIIasl CTallb, ¥ MpeTHA3HAYCHHBIC
11t pabote! ipu masneHuu 0,1 Tla wmm HIKe.

ITosscHUTEIFHOE 3aMeUYaHEe

Ot KOXKYXH CICHHUAIIBHO MPESAHA3HAYCHBI AJid IMOMCHICHUS B HHUX HWCTOYHHUKOB HOHOB,
KOJUICKTOPHBIX IJIACTUH U BOJOOXJIAXKAACMBIX BKJ'Ia,Z[LIHIefI n UMCIOT HpI/ICHOCO6J'IeHI/I$I JJIsA
COCI[I/IHGHI/Iﬁ ,I[I/I(I)(byBI/IOHHI:IX HaCoCOB H HpI/ICHOCO6J'IeHI/I$I IJIL OTKPBITUA U 3aKPBLITUA B
OCIIAX U3BJICUYCHUA U 3aMCHBI OTUX KOMIIOHCHTOB.

d) MarsauTHBIE MTOTIOCHBIC HAKOHCUHUKH

CHCLII/IEIJ'ILHO MNPpCAHA3HAUCHHBIC WX IMOATOTOBJICHHBIC MAIrHUTHBIC TTOJIIOCHBIC
HAaKOHCYHUKH, UMCIOIIUC NUAMETP bonee 2 M, HUCHOJB3YCMbIC IJIA obecneueHus
MOCTOAHHOI'O MAarHUTHOT'O MOJIA B 3JICKTPOMArHuTHOM C€lapaTope U30TOIIOB U JJIA
NnepeHoCa MaruHuTHOr O MoJIsA MCKAY paClOJIOKCHHBIMU PAIOM CCIlapaTOpaMU.

Bbvicoxkosonvmmuuie ucmounuku numanus

CneuuanbHO TMpEeIHA3HAYCHHBIC WM TOJATOTOBICHHBIE BBICOKOBOIBTHBIC HMCTOYHHUKHU
MUTaHWS JJII  WCTOYHUKOB HOHOB, OOJIAJAaroIMe TOJMHBIM HAa0OPOM  CIIEAYIOIIMX
XapaKTePUCTUK:  MOTyT pPaboTaTh B HEMPEPHIBHOM pPEKUME, BBIXOJHOEC HAIPSIKCHUE
20 000 B nnm Gonee, BeIXOAHOW TOK 1 A wim Oollee U cTa0MIIM3anus HAMPSDKEHUS MEHEe
0,01% B TeueHue 8 yacos.

Hcmounuku numanus dJIeKmpomacHumaoe

CrenmanbHO TpeJHa3HAUYEHHbIE WJIH TOATOTOBIEHHBIE MOIIHBIE HMCTOYHUKH THTaHUS
MOCTOSIHHOTO TOKa JJISl 3JEKTPOMAarHUTOB, OOJajaroliye IMOJHBIM HaOOpOM CIIeIyFOIINX
XapakTepUCTUK:  BBIXOAHOH TOK B HempepbslBHOM pexume 500 A wnm Oomee mpu
Hanpspkenun 100 B unu Gonee, npu crabunuzanuu no Toky wiu Hanpsoxennto meree 0,01%
B TEUCHHE & 4aCOB.

YCTAHOBKHM i1 TPOU3BOJCTBA TSIKEJOW BOJbBI, JEWTEPUA M
JEUTEPUEBBIX COEJMHEHUUM W OBOPYAOBAHMUE, CIEIUAJIBHO
INPEJHA3ZHAYEHHOE WJIH INIOATI'OTOBJIEHHOE JIVISA 9TOI'O

BBO}IHOG 3aMCYaHHuC

Tsokenyro BOJY MOXHO TIPOM3BOJINTH, HCIONB3YS pas3iudHble mporecchl.  OnaHAaKo
KOMMEPYECKH BBITOJHBIMU SBISIFOTCS JIBA MPOIecca: MpPOIecC U30TOMHOTO 0OMEHa BOJBI U
cepoBogopoaa (rpomecc GS) u mporiecc U30TOMHOTO OOMEHa aMMHUaKa B BOJOPO/a.

IIponiecc GS ocHOBaH Ha 0OMEHE BOJAOPOAA U ACHTEPHs] MEXIY BOAOH M CEPOBOJOPOAOM B
cucTeMe KOJIOHH, KOTOpBIE SKCIUTyaTUPYIOTCA C XOJOJHOW BEpXHEW CeKUuel W ropsuei
HIKHEH cekuuedl. Boga Teyer BHU3 MO KOJOHHaM, B TO BpeMsl Kak CEpOBOJOPOIHBIN ra3
OUPKYJIUPYET OT JHA K BEpIIMHE KOJMOHH. /[y coneicTBUS CMEIIMBAaHHUIO Ta3a W BOJIBI
UCTIONB3YyeTCs Ps ObIpyuaThiX JOTKOB. Jleiitepuil mepememiaercs B BOAY NPH HHU3KHX
TeMIeparypax U B CEpOBOAOPOA IPH BBICOKMX Temmeparypax. OOoraleHHbIe nedTepreM
ra3 Wil BOAA YOAJSIOTCA M3 KOJIOHH IEPBOM CTYNEHHM Ha CTHIKE TOPSAYMX U XOJOIHBIX
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6.1.

CEKIMH, U TIPOIIECC MOBTOPSETCS B KOJIOHHAX clienyromieil crynenu. IlpoaykT mocneaHei
¢a3zel - Boma, oOoramenHas pewtepueMm g0 30%, HampaBisieTcs B AUCTUUIALMOHHYIO
YCTaHOBKY I TIPOWU3BOJCTBA DPEAKTOPHO-YUCTON TSOKENoW Bombl, T.e. 99,75% oxucu
JledTepus.

B mpomecce oOMeHa Mexay aMMHaKOM H BOJOPOJIOM MOXHO H3BIICKATh JEHTepuil U3
CHHTE3-Ta3a MOCPEJICTBOM KOHTaKTa C >KUJIKMM aMMHAaKOM B MPUCYTCTBUU KaTalu3aropa.
CuHTe3-ra3 nojaercs B OOMECHHBIC KOJIOHHBI M 3aT€M B aMMHAuHBIA KOHBEpTep. BHyTpH
KOJIOHH Ta3 MOJHMMAETCS OT JHA K BEPIIUHE, B TO BPeMs KaK JKUIKWN aMMHUAK T€UYET OT
BEpUIMHBI KO AHY. Jleitepuil B cUHTE3-raze JUIIACTCS BOAOPOJA U KOHLICHTPUPYETCS B
aMMHaKe. AMMMAK IIOCTYIIAET 3aTeM B YCTAHOBKY JIJIsl KPEKMHTa aMMHUAaKa Ha JIHE KOJIOHHBI,
TOTJa KaK ra3 coOupaeTcs B aMMHAayHOM KOHBEpTepe Ha BepmmHe. Ha mociemyromux
CTYIEHSIX MPOUCXOAMT AalibHeilliee oOoramenrue, U MmyTeM OKOHYATEeIbHOW AMCTUILISIIUU
MPOU3BOAUTCS PEAKTOPHO-UUCTasl TshKenas Boaa. llojgada cuHTE3-raza MOXKET OBITh
obecrieueHa aMMHAYHOW YCTaHOBKOM, KOTOpas B CBOIO OYEPEIb MOXET OBITh COOpY)KEHa
BMECTE C YCTAHOBKOW JUIS TPOM3BOJCTBA TSHKENOW BOZABI IMyTEM H30TOMHOTO OOMEHa
aMMHaKa ¥ BOJIopoaa. B mporecce aMMuadHO-BOIOPOTHOTO OOMEHA B KA4eCTBE UCTOYHHKA
HCXOJHOTO JACUTEPHS MOXKET TaKXKe UCIOIB30BaThCS OOBIYHAS BOAA.

MHorue mpeaMeThl KITF0UeBOro 000pyI0BaHUS JIJIsl YCTAHOBOK 10 TIPOM3BOJCTBY TSKEION
BOJIBI, HCIIONB3YIOMUX Tponecchl GS WIM aMMHAYHO-BOJOPOJHOTO OOMEHa, IIHMPOKO
pacrpocTpaHeHbl B HEKOTOPBIX OTPACIIX HePTeXUMUIecKo MpOoMBIIIIeHHOCTH. OCOOEHHO
9TO KacaeTcsl HeOONBITUX YCTAaHOBOK, HCIHONB3yIomux mporecc GS. OmHako HEMHOTHE
peaMeTsl  000pYZOBaHUS SBIAIOTCA cTaHmapTHeEIMH.  Ilpomeccst GS m  ammmadHo-
BOJOPOAHOTO OOMeHa TpeOyroT 00paboTKH OOJBIIMX KOJIMYECTB BOCIUIAMCHSIOIITHXCS,
KOPPO3UOHHBIX U TOKCHYHBIX JKUJIKOCTEU INPH MOBBIIIEHHOM naBiieHHH. COOTBETCTBEHHO
npu pa3paboTKe CTaHAapTOB IO MPOSKTHPOBAHHIO W OJKCIUTyaTalldd JJIsl YCTAaHOBOK U
000pyZIOBaHMsI, WCIONB3YIOMIUX 3TH TIPOILECCHI, CIEAyeT YIelsATh OONbIIOC BHUMAHHE
MoJI00PY MaTepHajIoB M UX XapaKTEPUCTHKAM C TEM, YTOOBI 00ECIIEUNTh JUIUTEIBHBIN CPOK

cykObl TP COXpPaHEHHH BBICOKOW Oe30macHOCTH W HaaexHoctH.  OnpenencHue
MacIITabOB  OOYCIIOBIMBAETCS IJIaBHBIM 00pa3oM COOOpaKCHHSIMH SKOHOMUKH U
HEOOXOIMMOCTH. Takum oOpa3om, Oojblias dYacTh MPEIMETOB  0OOPYAOBAHHUS

HU3TrOTOBJIACTCS B COOTBCTCTBHUU C Tpe6OBaHI/IHMI/I 3aKa34yHrKa.

HaKOHeI_I, CJICOAYCT OTMCTUTH, YTO KaK B IIPOLCCCC GS, TaK U B HPOLECCC aMMHUAYHO-
BOJOPOAHOTO 06M€Ha, MpeaAMECThI 060pyI[OBaHI/IH, KOTOpBbIC IO OTACIBHOCTU HEC
MNpeaAHa3HAUYCHbI WX MOATOTOBJICHBI CIICHIUAJIBHO IAJId MPOU3BOACTBA TSDKEIION BOJbI, MOT'YT
CO6I/IpaTI>C$I B CHUCTCMbI, CIICHUAJIBHO TMPCAHA3HAUCHHLIC WM IMMOATOTOBJIICHHBIC I
Mpou3BOJACTBA TSKCIION BOJBI. HpI/IMCpaMI/I TaKUX CHUCTCM, MNPUMCHACMBIX B obomx
mnmponeccax, SABJIAIOTCA CUCTEMaAa KAaTAJIMTUYCCKOrO KPCEKHHIA, UCHOJb3yCeMad B IPOIECCE
oOMeHa aMMHaKa u BOAOpOaAA, U JUCTUWUIALMUOHHBIC CUCTCMbI, UCIIOJIB3YCMBIC B IIPOLECCCC
OKOHYATEIIbHOMN KOHIOCHTpAaluu TSDKEIION BOJIbI, Z[OBOZ[?HJ_[CI‘/JI €C 10 YpOBHA PCAKTOPHO-
YHUCTOH.

[IpenMeTsl 000PYIOBaHUs, KOTOPBIC CIICHUAIBHO MPEIHA3HAYCHBI MIIM ITOATOTOBJICHBI IS
MIPOM3BOJCTBA TSDKEIOW BOIBI ITyTEM HCIIONB30BaHUSA JIMOO Iporiecca oOMEHa BOIBI H
CEepoBOIOPOIa, JIN0O Ipollecca 0OMEHa aMMHaKa M BOAOPO/a, BKIIIOYAIOT:

Boao-cepoBogopoanbie 00MeHHbIE KOJOHHBI

OOMeHHbBIC KOJOHHBI, W3TOTaBIMBAEMbBIE W3 MEJIKO3EPHUCTONH YIIEPOJTUCTON CTalu
(manpumep, ASTM A516), nmamerpom ot 6 M (20 dytoB) mo 9 m (30 dyTOB), KOTOpHIC
MOTYT 3KCILIyaTHPOBAThLCS IPH JIaBJICHUHU CBbiie nin pasHoM 2 MIla (300 ¢byHT/KB. moiimM)
W MMEIOT KOPPO3WOHHBIN JOMYCK B 6 MM WX OOIbIIe, CHEIHAIbHO MpeIHa3HAYCHBl WIIN
MOJITOTOBJICHB! ISl TPOW3BOJICTBA TSDKEJIOH BOJABI IyTEM HCIOJB30BaHUS Ipoliecca
W30TOITHOTO 0OMEHA BOJIBI K CEPOBOJIOPOIA.
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6.2.

6.3.

6.4.

6.5.

6.6.

6.7.

I'azonyBKkH H KOMIIpeccopbl

OpHocTyneH4aTsie, ManoHarnopHeie (T.e. 0,2 MIla wiu 30 QyHT/KB. A10¥M) HEHTPOOEKHBIE
ra3oMyBKM WJIH KOMIIPECCOPHI sl IUPKYJSIIHA CEPOBOJAOPOAHOTO Taza (T.e. rasa,
conepkarmiero 6onee 70% H,S), cienmanbHO npeaHa3HAYEHHBIE MIIA TOATOTOBICHHBIE IS
MPOM3BOACTBA TSDKEIOW BOABI ITyTEM HCIIONB30BAaHUS TIpollecca OOMEHa BOABl U
CEepoBOIOPO/IA. DT Ta30QyBKH WM KOMIIPECCOPHl HMEIOT MPOU3BOAUTEIHHOCTE,
IIPEBBILIAIONIYIO WX paBHYIO 56 M°/c. (120 000 SCFM) mpu SKCILTyaTaLHH MO/ AaBICHHACM,
npeBblammuM wikn paBaeiM 1,8 MIla (260 ¢GyHT/KB. moiiM) Ha BXOAe, U CHAaOXKCHBI
CaTbHUKAaMH, YCTOWIUBBIMH K BO3eHCTBHIO H)S.

AMMI/Ia‘lHO-BO)_IOPO)_IHbIe 00MeHHbI€ KOJIOHHBI

AMMMAaYHO-BOJIOPOAHBIC OOMEHHBIE KOJIOHHBI BBICOTOM Oojiee WM paBHOW 35 M
(114,3 pyroB) mmamerpom ot 1,5m (4,9 byroB) mo 2,5wm (8,2 GyToB), KOTOphIE MOIYT
9KCIUTyaTHPOBAThCs II0J JAaBlicHHWEeM, mpesbimarommMm 15 MIla (2225 ¢hyHT/KB. m10#M),
CTEUAILHO TpeHa3HAYCHHbIC WM ITOATOTOBIICHHBIC JUIS TPOWU3BOJICTBA TSIKEIIOW BOIBI
MyTEM HCIIOJIb30BaHUs Mpoliecca OOMEeHa aMMHaKka W BOJOPOJa. ITH KOJOHHBI MMEIOT
TaKXe 110 MEHbIIeH Mepe 0JTHO OTOOPTOBAHHOE OCEBOE OTBEPCTHE TOTO XKe TUAMETpa, YTo U
IMWIMHAPAYECKAs YacTh, Yepe3 KOTOPYI0 MOTYT BCTaBJISITHCS WIIM BEIHUMAThCS BHYTPEHHHE
YacTH KOJIOHHBI.

BHyTpemme YaCTHU KOJIOHHBI U CTYIICHYATBIC HACOCHI

BHyTpenHmne yacTi KOJOHHBI M CTYIIEHYAaThle HACOCHI, CIIEIHATFHO MpEeAHAa3HAYCHHBIE WIIN
MMOATOTOBJICHHBIE Ui KOJIOHH JJISi TMPOM3BOJICTBA TSDKENION BOJABI ITyTEM HCIIOIB30BAHUS
Mpolecca aMMHAYHO-BOJIOPOAHOTO OOMeHa. BHyTpeHHHE dYacTH KOJOHHBI BKJIIOYAOT
CHEIMaIbHO MpeIHa3HAYeHHbIE KOHTAKTOPhI MEXIY CTYNEHSIMH, COJEHCTBYIONINE TECHOMY
KOHTaKkTy Ta3a ¥ O KHIKOCTH. CrymeHyaTtpele HAcOChl BKIIOYAIOT —CHEIHaIbHO
MpeIHa3HAaYeHHbIE MTOTPYXKaeMble B KUAKOCTh HACOCHI IS IUPKYIALNHN KUIKOTO aMMHaKa
B IIpeienax 00beMa KOHTAaKTOPOB, HAXOSAIINXCS BHYTPU CTYIIEHEH KOJIOHH.

YcTraHoBKH /151 KPEKHHTa aMMHUAKa

VYcTaHOBKH U KPEKWHra aMMHUAaKa, SKCIDIyaTHPYeMbIe IO/ JaBICHHEM, MPEBBIIIAIONIHM
wix  paBHbiM 3 MIla (450 GyHT/KB. A1OiM), CHOEHUANBHO IMPEIHA3HAYCHHBIC WM
MOJITOTOBJICHHBIC JIi TPOU3BOJICTBA TSDKENIOW BOJABI MyTEM  HCIIOJB30BAHUS Ipoliecca
M30TOIMHOTO 0OMEHa aMMUaKa U BOJOPO/Ia.

HNudpakpacHble aHAIH3ATOPDI MOTJIOMIEHUSA

WNudpakpacHble  aHaIM3aToOphl  TOTIJOMICHUS, CINOCOOHBIE  OCYIIGCTBIISATH  aHAIU3
COOTHOIIICHUSI MEXJIy BOJOPOJOM W JCUTEpUEM B PeaJbHOM MacmTade BpeMeHH, Korja
KOHIIEHTpAINH JeHTepus paBHBI WK npeBbimaoT 90%.

Karaaurnuyeckue neyu

Karamutrueckue meun Juis mnepepaboTKH 0OOTAlIeHHOTO JEHTEpUEBOrO ra3a B TSHKEIYIO

BOJy, CICHHAIBHO TMpeaHa3HAYCHHBIC WM TOJATOTOBICHHBIC IS IMPOW3BOICTBA TKEIOU
BOJIbI IIyTEM HCITOJIb30BaHUs MPOIIecca H30TOMHOr0 0OMEHa aMMHaKa U BOJOPOa.
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7.1.

7.2.

7.3.

YCTAHOBKH UI1 KOHBEPCHUM YPAHA W OBOPYJOBAHME,
CIIEHUAJBHO INPEJHA3ZHAYEHHOE WJ/IX HNOAI'OTOBJIEHHOE JUISA
3TOIo

BBojiHOE 3aMeuanne

B ycranoBkax m cuctemMax Isi KOHBEPCHH YpaHa MOXET OCYIIECTBIATHCA OJHO WIIH
HECKOJIBKO TPEBpaIleHHuHl W3 OJHOTO XMMHYECKOTO HM30TONa ypaHa B JIPYroM, BKITIOYAs:
KOHBEpPCHIO KOHIIEHTpaToB ypaHoBoi pyasl B UQO;, komeepcuto UO; B UO,, KOHBEPCHIO
okuceit ypana B UF, wiu UF,, xouBepcuto UF, B UF¢, kouBepcuto UF¢ B UF,, koHBEepCcHIO
UF, B MeTtayummuecknii ypad u koHBepcuto Gropunos ypana B UO,. MHoTHe KIIOUYCBBIC
KOMITOHEHTHI 00OPYI0OBaHHUS YCTAHOBOK ISl KOHBEPCHUHU ypaHa XapaKTePHBI JUI HEKOTOPHIX
CEKTOPOB XUMHYECKOH 00pabaThIBAIOLICH MPOMBIIIJICHHOCTH. Hanpumep, Buubl
000pyIOBaHMsI, HCIIOIB3YEMOTO B 3THUX IPOIIECCaX, MOTYT BKJIIOYATh: I[€YH, KapycelbHbIe
MeYH, PEAKTOPHI C TICEBJIOOKMKEHHBIM CIIOEM KaTaln3aTopa, XKapoBble peaKTOPHBIEC OAIIHH,
KHUJIKOCTHBIC TICHTPU(DYTH, JUCTULISIMOHHBIE KOJIOHHBI W JKUIKOCTHO-KHJKOCTHBIC
9KCTPAKIIMOHHBIE KOJIOHHBI. (OJHAKO HE MHOTHE KOMIOHEHTHI 00OPYIOBaHUS MMEIOTCS B
"roroBoM BHJE"; OOJILIIMHCTBO M3 HHMX JOJ/DKHBI OBITh THOATOTOBJIEHBI COTIJIACHO
TpeOOBaHMAM U cenn(UKAIMAM 3aKa3dunKa. B HEKOTOpHIX ciydasx TpeOyeTcsl yUUTHIBATh
CreHAIbHBIE TIPOCKTHBIC U KOHCTPYKTOPCKHE OCOOCHHOCTH JUIS 3alIUThI OT arpeCCHBHBIX
CBOMCTB HEKOTOPBIX M3 00pabaThiBaeMbix xuMudeckux Beriects (HF, F,, CIF; u ¢Topumb
ypaHa). Hakonem, cregyeT OTMETHTh, YTO BO BCEX IIpolleccax KOHBEPCHH YypaHa
KOMITOHEHTHI 00OPYAOBaHUS, KOTOPHIE OTIENBHO CIEHNUANbHO HE IpeIHa3HAa4YeHbl WIN
MOJITOTOBJICHBI IS KOHBEPCHH YpaHa, MOTYT OBITh OOBEJWHEHBI B CHCTEMBI, KOTOPBIC
CHENHMaIbHO MpeAHa3HauYeHBl WU MOATOTOBIIEHBI JJISl UCIOIB30BAHUS B IEISTX KOHBEPCUH

ypaHa.

CnennaabHO TpeJHA3HAYEHHble WJIHM TOATOTOBJIEHHbIE CHCTEMBbI [JIsi KOHBEpPCHH
KOHLIEHTPATOB ypaHoBoi pyasl B UO;

ITosicHUTENIFHOE 3aMeYaHe

KonBepcuss KoOHIEHTpaTOB ypaHoBOH pyasl B UQO; MOXKET OCYIIECTBIATHCSA CHadaira
MMOCPEACTBOM DPACTBOPEHHS pyIbl B a30THOM KHCIOTE M OJKCTPAKIHUW OYHIICHHOTO
reKcaruipata ypaHwIIUHATPATa ¢ TIOMOIIBIO TAKOTO PACTBOPHUTENS, Kak TpHOyTHI docdar.
3aTeM Tekcarmwjapar ypaHWIAHHUTpara mnpeodpasyercs B UQO; mubo mocpeacTBoM
KOHIEHTpAIlMK W JEHUTPAINH, JIMOO TIOCPEICTBOM HEHTpalmn3anmud ra3000pa3HbIM
aMMHAKOM JIJIS TIOJTyYSHHS TMypaHaTa aMMOHHSI € MOCIeNyomei GuIbTpaluei, Cymmkon u
KaJIbIIUHUPOBAHUEM.

CnenuajbHoO npeaJHasHAYEeHHbIC WJIN NMOAT0TOBJICHHBIC CHCTEMbI J1JII KOHBCPCHHU UO0;
B UF6

ITosicHUTENIFHOE 3aMeYaHIEe

Konsepcus UO; B UFg MOXET OCYIIECTBIATHECS HEMOCPEACTBEHHO (propmpoBanueM. s
mpoiiecca TpedyeTcs HCTOYHHMK ra3000pa3Horo ropa Uik TPeX(PTOPUCTOTO XJI0pa.

CnenuajbHO npeaJHasHaAYEeHHbIC WJIN NMOATOTOBJACHHBIC CUCTEMbI J1JI1 KOHBEPCHHU UO0;
B U02

ITosicHUTENIFHOE 3aMeYaHIEe

Koneepcus UO; B UO, MOXET OCYIIECTBIATHCS IMOCPEnCTBOM BoccTaHoBIeHUs UO;
ra3000pa3HbIM KPEKHHIM-aMMHAKOM HIIH BOJIOPOIOM.
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7.4.

7.5.

7.6.

7.7.

7.8.

CnenuajbHO npeaJHasHAYEeHHbIC WJIH MOAT0TOBJICHHBIC CUCTEMbI 1JI1 KOHBEPCHHU U0,
B UF4

ITosicHUTEIIFHOE 3aMeYaHIEe

Komeepcus UO, B UF; MOXET OCymeCTBIAThECA TocpenacTBoM peakmmum UQO, ¢
ra3o00pa3HbiM GropucthiM Bogopoaom (HF) mpu remneparype 300-500°C.

CnenuajbHO npeaJHasHAYCHHbIC WJIH IMOATOTOBJCHHbIC CUCTCMBbI 1JI1 KOHBECPCHH UF,
B UF6

ITosicHUTENIFHOE 3aMeYaHIEe

Konsepcus UF, B UF4 ocyIecTBIseTCS TOCPEICTBOM DK30TEPMUICCKOM peakiuu ¢ propom
B peaktopHoii OamHe. UFg KOHIEHCHpPYETCS M3 TOPSYUX JIETyYUX Ta30B IOCPEIACTBOM
MIPOITYCKAaHMsI TIOTOKA Ta3a 4epe3 XOJOMHYIO JIOBYIIKY, oxJaxacHHyro mo -10°C. s
mpoiiecca TpedyeTcs HCTOYHHK ra3000pa3Horo gropa.

CneuuanbHo npeAHa3HAYEHHbIE WIH MOATOTOBJIEHHbIE cucTeMbl 1isi KoHBepenu UF,
B MeTa/LUIM4eCKHil ypaH

ITosicHUTENIFHOE 3aMeYaHIEe

Konsepcusa UF, B MeTauIM4eckuil ypaH OCyIIeCTBISETCS OCPEICTBOM €r0 BOCCTAaHOBJIEHUS
MaraueM (KpyIHbIE TIApTHH) WIN KajabllieM (Majible MapThH). Peakmusi OCyIIecTBIISICTCS
TIPU TEMIIEpaTypax BhIIIE TOYKH TuIaBiieHus ypana (1130°C).

CnenuajbHO npeaJHasHAYECHHbIC WJIH IMOATOTOBJCHHBIC CUCTCMBbI J1JI1 KOHBECPCHH UF,
B U02

ITosicHUTENIFHOE 3aMeYaHlEe

Konsepcus UFg B8 UO, MOXET OCYMIECTBIISATHECSA ITOCPEACTBOM OHOTO M3 TPEX IPOIECCOB.
B mepBom mporecce UF¢ BoccranaBmmBaetcs u rugaponusyercs B UO, ¢ HCTIOIb30BaHUEM
BoJioposa U mapa. Bo Bropom mpoiiecce UFq rusiponn3yercss pacTBOPEHUEM B BOJE, A
OCXACHUA AWypaHaTa aMMOHHS J00aBISIeTCS aMMHAaK, a TUypaHaT BOCCTAHABIMBAETCS B
UO, BogopoxoMm mipu temmeparype 820°C. Ilpu tpethem mponecce razoodpasusie UFg, CO,
n NH; cMmemmBaroTcs B BOJE, OCaXdas ypaHWIKapOOHAT aMMOHHWA. Y paHWIKapOOHAT
aMMOHHS CMEIIMBAETC C TapoM W BoaopomoMm mpu Temmeparype 500-600°C  mms
npomsBoacTBa UO,.

Koneepcus UFgy B UO, 9acTo OCYIIECTBISETCS Ha IEPBOM CTYNEHH YCTAaHOBKH TIO
W3TOTOBJICHUIO TOTIJIMBA.

CnenuajbHO npeaJHasHAYECHHbIC WJIH IMOAT0OTOBJCHHBIC CUCTCMBbI J1JI1 KOHBECPCHH UF,
B UF4

ITosicHUTEIIFHOE 3aMeYaHlEe

Konsepcusa UF¢ B UF, ocyliecTBiIsieTCs MOCPECTBOM BOCCTAHOBJIEHUS BOJIOPOIOM.
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IMPHUJIOKEHHUE I1I

B Toii crenenn, B KOTOpoil Mephl B HactosieM [IpoTokoise kacaroTcs siAEpHOTrO Marepuala,
3asiBiieHHOro CooOmecTBoM, U 0e3 ymepoa st ctathu 1 Hactosmero [IpoTokona, ATeHTCTBO
1 CooO11ecTBO COTPYIHUYAIOT B LENIAX COJIEHCTBUS OCYILECTBICHHUIO 3TUX MEp U M30eraroT
HEHYXHOT'O TyOJIUpOBaHUS 1€ATEIbHOCTH.

CooOiecTBo npeaocTapisieT AreHTCTBY MHQOpMAIIMIO O Tepefadax Kak B SAEPHBIX, TaK U B
HesaepHblx Hemsix u3 @Opanuuu B ['HAO, kotopoe sBisieTcs TOCyAapCTBOM - YJIEHOM
CoobOmectBa, W 0 Takux mnepenadax Bo Dpanmuio u3z ['HAO, xotopoe sBisercs
rocynapcTBoM - wieHoM CooOiecTBa, KOTOpasi COOTBETCTBYET MH(MOpMALUU, MOAJeKAaIeH
MPEIOCTaBICHUIO B COOTBETCTBUU CO CTaThel 2.a.v)a) M cTaTheil 2.a.v) b) OTHOCHUTEIBHO
SKCIIOPTHBIX M HMIIOPTHBIX IIOCTABOK SACPHBIX MaTepUaIOB M HUCXOIJHOrO MaTepuana,
KOTOpBI €Ie He JOCTUI COCTaBa M YHUCTOTHI, KOTOpbIE [AENAlOT €ro MPUTOIHBIM JUIsS
M3TOTOBJICHUS TOIUIMBA UM U30TOIMHOTO O0OTaIeHHUS.

@paHuKsg B COOTBETCTBYIOIIUX cClydasix B KoHTakTe ¢ CooOIIecTBOM MpeqoCTaBiseT
ArentctBy nHbopMarnuio o nepenadax B ['HAO, kotopoe sBiIsIETCSI TOCYIapCTBOM - YWICHOM
CooOmiectBa, W W3 HEro, KOTOpas COOTBETCTBYeT WHGOpMaLUU, MOAJIeKaIIeH
MPEIOCTaBIEHUI0O B COOTBETCTBUU CO CTaThed 2.a. vi) OTHOCHUTENBHO HUMIOPTHBIX U
9KCIIOPTHBIX MMOCTABOK OTXOJI0B MPOMEKYTOUHOTO MJIK BHICOKOT'O YPOBHS AKTUBHOCTH.

®panIus MpeaocTaBiIseT AreHTCTBY MH(GOpMaIUio, OTHOCSIIYIoCs K nepegadam B ['HAO,
KOTOpOE SIBJISIETCS] TOCYAapCTBOM - wieHoM Coo0IecTBa, U U3 HEro, KOTopas COOTBETCTBYET
uHpopmanuu 00 000pYyIOBaHWH, W3TOTOBICHHOM B CBSI3U C JIEATEIBHOCTHIO, O KOTOPOM
rosopurcst B I[lpunoxenun I, u cornacoBaHHOM 00OPYAOBaHHWU M HESJIEPHOM MaTepuale,
nepeuucieHubiM B [lpunoxenun I x  Hactosmemy  IIpoTokomy, mojexarieit
MPEIOCTaBICHUIO B COOTBETCTBHHM CO CTaThed 2.a.vil)a) OTHOCHTEIBHO SKCHOPTHBIX
MMOCTAaBOK M TIO CHEIUAIbHOMY 3ampocy ATEHTCTBa B COOTBETCTBHMHU CO CTaThed 2.a.vii) b)
OTHOCUTENIbHO UMIIOPTHBIX MTOCTaBOK.
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