() 1AEA

MexayHapoaHoe areHTCTBO Nno aTOMHOM 3Heprum

MHd)OpMaLI,I/IOHHbII/I umpKyngp INFCIRC/673/Add.1

Date: 20 March 2006
General Distribution

Russian
Original: English, Russian

[ononHutenbHbIM NPOTOKOS K CornaweHuto
mexay TypkmeHuctaHoMm u MexagyHapogHbIM
areHTCTBOM MO aTOMHOU 3HEPIUMN O NPUMEHEHUN
rapaHTun B CBA3M ¢ [JoroBopom O
HepacnpoCTpaHEHUN 90ePHOI0 OPYXUS

Texkct JomomHuTtenpHOoro mnpoTokona Kk CornameHuto Mexay TypKMEHHCTAaHOM |
MexyHapoJHBIM areHTCTBOM IO aTOMHOW 3HEPIrUU O MPUMEHEHUU TapaHTUil B cBA3U ¢ JloroBopoM
0 HEpaclpOCTPaHEHUHU SNEPHOTO OpPYKHs, BOCHPOM3BOAUTCS B HACTOAIIEM JOKyMEHTE s
nHpopMauu Bcex wWieHOB. COBET YNpaBJSIIOIIMX OX0OpWiI AaHHBIA JIOMOMHUTENBHBIH MPOTOKOI
1 mapra 2005 roga. Own 6bu1 Hoanucan B Bene 17 mas 2005 roxa.

B coorBercTBUM co cratbeil 17 JlOMOMHUTENBHOrO MPOTOKOJA OH BCTYMMJI B CHIy 3 sSHBaps
2006 rona, B IeHb, KOrga ATEHTCTBO MOMY4MIIO OT TypKMEeHHCTaHa MUCbMEHHOE YBEIOMIICHUE O TOM,
YTO 3aKOHOJATENbHBIC W/WIH KOHCTUTYIIMOHHEIC TpeOoBaHus TypKMeHUCTaHa, HEOOXOIUMBIC IS
BCTYIUICHHS B CHILY, BBITIOJTHCHBI.
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Annex

JIOIIOJIHUTEJIBHBIV ITIPOTOKOJI K COTJIAILEHUIO
MEXIY TYPKMEHUCTAHOM U MEXIYHAPOJHBIM ATEHTCTBOM I10
ATOMHOM SHEPT'UM O IIPUMEHEHUN I'APAHTUI B CBSI3U
C 10I'OBOPOM O HEPACTIPOCTPAHEHNU
SAAEPHOI'O OPYXXUA

I[NTPUHUMAA BO BHUMAHMUE, uro TypkmeHnucran u MexayHapoJHOE areHTCTBO
[0 aTOMHOW 3HEpruu (B JaynbHeieM uMeHyeMoe "AreHTcTBoM") SIBIISIOTCS y4aCTHUKAMH
CornameHuss 0 NPUMEHEHHWH TrapaHTHd B cBs3u c JlOrOBOpOM O HEpPAcHpOCTPaHEHUU
AJIEpHOrO Oopykus (B JanpHeilnem uMmeHyemoro "CornameHueMm O rapanTusx"), KOTOpoe
BCTYIMJIIO B CHITY ..envvneenenannnnen. ;

YUUTBIBAS xenanue MeXIyHapOJHOTO cooOriecTBa emie 0ojiee YKPEmuTh PeXUM
SIEPHOTO HEPACHpPOCTPAHEHUSI IIyT€M TIOBBIMICHUS JCUCTBEHHOCTH U 3((EKTUBHOCTH
CUCTEMBI T'apaHTHIl ATEHTCTBA;

HAITOMUWHAZ, uto AreHTCTBO IpHU OCYIIECTBIEHUU TFapaHTUH JOJKHO YYUTHIBATh
HEOOXOAMMOCTh: W30eraTh CO3JaHUs MPEMATCTBHA SKOHOMHUYECKOMY M TEXHOJIOTHYECKOMY
pa3BuTHiO TypKMEHHMCTaHa WJIM MEXIYHApOJHOMY COTPYIHMYECTBY B 0OJAacCTH MHUPHOM
SACPHOM JIEATENILHOCTH;  COOMIOAATh JCWCTBYIOIIME IOJIOKEHUs B 0OJAacCTH OXpaHBI
3JI0pOBBs, 0€30MaCHOCTH, (PU3MUECKON 3aAILUTHI, a TAKXKE APYrue JelcTBYIOINE TpeOOBaHUS
0€30IMaCHOCTH M MpaBa OTACIbHBIX JIHI, U MPUHUMATh BCE MEPHI 10 3aIIUTE KOMMEPUYECKUX,
TEXHOJIOTUYECKUX W TPOMBIIIJICHHBIX CEKPETOB, a TaKkKe APYrod KOH(HICHIHAIbHON
uH(pOpMAaIIUK, KOTOPasi CTAHOBUTCS €MY U3BECTHOI;

[TIPUHUMAA BO BHUMAHMUME, 4ro wactota npoBENEHHS ¥ HWHTEHCHBHOCTH
MEpONpPUATHH, YyKa3aHHBIX B HacTtosmeMm IIpoTokone, OyayT moAnepKUBAaTbCs Ha
MUHUMAaJIbHOM  ypPOBHE, COOTBETCTBYIOIIEM II€JIM  TOBBIMICHUS JEHCTBEHHOCTH H
3 PEKTUBHOCTH rapaHTHIl ATEHTCTBA;

HACTOAIIMM TypkmeHUCTaH U ATEHTCTBO COIVIACHIIMCH O HUKECIIEIYIOILEM:



CBA3b MEXAY HACTOAIIIUM ITPOTOKOJIOM U COI'JTIAIIEHUEM O

I'APAHTUAX

Cratps 1

[Tonoxxenust CornamieHusi 0 rapaHTUSIX MPUMEHSIOTCS K HacTtosimemy I[IpoTokony B
TOW Mepe, B KAKOW OHU COOTBETCTBYIOT IMOJIOKEHUAM HacTosAwmero [[poTokosa u cOBMECTUMBI

C HHMH.

B cjIydac MpOTUBOPCUHHA MCKIAY IMOJIOKCHUAMU CornatreHust o rapaHTugax "

ITOJIOXKCHHUAMHU HACTOALICTO HpOTOKOJIa MNPUMCHAIOTCS MOJIOKCHUA HACTOAIICTO HpOTOKOJIa.

INPEJOCTABJIEHUE HTH®OPMAILIUHN

Cratpsa 2

a. TypkMmeHucTan npeaocraBiasieT Ar€HTCTBY 3as1BJICHUE, COAEpIKAIIIEE:

i)

iii)

Vi)

OOmiee ommcanwe W WHPOPMAIUIO, YKA3BIBAIOIIYI0O MECTO IPOBEICHUS
OTHOCSIIIUXCS K SJIEPHOMY TOIUTUBHOMY IIMKIIY HAyYHO-HCCIEIOBATEIBCKUX U
OTIBITHO-KOHCTPYKTOPCKUX DPA0OT, HE CBA3aHHBIX C SACPHBIM MaTepHAaIOM,
OCYLIECTBISIEMBIX ~ TAe-TM00,  KOTOpble  (DUHAHCHPYIOTCS,  TOJIYYMIH
KOHKPETHOE pAa3peIICeHuEe WM KOHTPOJUPYIOTCS WM OCYIIECTBIISIOTCS OT
nMeHH TypkmeHucraHa.

OnpeneneHHylo  ATeHTCTBOM Ha  OCHOBE  OHJA€MOrO  IOBBIIICHUS
JNeCTBeHHOCTH WK 3()()EKTUBHOCTH U COTJacoBaHHYIO ¢ TypKMEHUCTaHOM
MH(OPMALIUIO O KACAIOIICICS TapaHTHi SKCIUTYaTAIlHOHHOM NIEeATEIHHOCTH Ha
YCTaHOBKaX W B MeECTax  HAXOXJCHUS BHE YCTAaHOBOK, TJe OOBIYHO
HCIOJIb3YETCS SIEPHBIA MaTepuUall.

OO1iee omucaHHe KaXKIOro 3JaHMsA Ha KaKIOHM IUIOIIANKEe, BKIIIOYas €ro
WCIIOJIb30BAHUE, U, €CJIM 3TOrO0 HEJOCTATOYHO - OMUCAHUE €r0 COACPKUMOTO.
DTO0 onucaHue BKIIOYAET KapTy TaKOM TIIOLIAIKH.

Onucanue macmtada onepamnyii 11t KaXKJI0T0 MECTa HaX0XKICHHs, UMEIOIIETo
OTHOILIEHUE K JEeATEIbHOCTH, YyKazaHHOW B IIpunoxkeHuu I k Hacrosmemy
IIpoToxouy.

Nudopmanmio, yKa3bIBAIOIIYI0 MECTO HAXOXKICHHS, HKCIUTyaTallMOHHOE
COCTOSIHWE U OIICHOYHBIE T'0JIOBBIE MPOU3BOACTBEHHBIE MOIHOCTH YPaHOBBIX
PYAHHKOB M OOOTaTUTENbHBIX YCTAHOBOK M TOPHUEBBIX 00OTaTUTEIHHBIX
YCTQHOBOK U CYIIECTBYIOIIUI I'0JI0OBOIl 00BbeM MPOU3BOJCTBA TAKUX PYAHUKOB
1 000raTUTENIbHBIX YCTAaHOBOK Il TypKMEHHCTaHa B 1eIoM. TypKMEHHUCTaH
MPEJOCTaBISIET MO 3anpocy ATEHTCTBA JaHHBIE O CYIIECTBYIOIIEM TI'0JIOBOM
o0beMe MPOU3BOACTBA OTACIBHOTO PYIHUKA WM 00OTaTUTEIbHONW YCTaHOBKH.
[IpenocraBnenue 31oil nHGopMalun He TpeOyeT BeACHUS MOJIPOOHOrO ydera
SIEPHOTO MaTepuaa.

WNudopmanuio OTHOCUTENFHO UCXOIHOTO MaTepuaia, KOTOPBIH eIle He TOCTHUT
COCTaBa M YHUCTOTHI, KOTOPBIE JENAIOT €r0 IMPUTOJHBIM U W3TOTOBIICHUS
TOTUTMBA UM U30TOTTHOTO 00O0TaIEHUSs], BKITIOYAIOIIYIO:

a) KOJIMYECTBA, XUMHUYECKUMN COCTaB, HCIIOJIb30BaHUE HIIN
MPEIOIaracéMoe MCIOJIb30BaHUE TAKOrO0 MaTepHalla, HE3aBUCUMO OT
€ro SICPHOTO WM HESAEPHOr0 HCMOJIb30BAHMS, ISl KaXKJAOT0 MECTa



vii)

b)

HaxoxJeHusd B TypkMeHHCTaHe, B KOTOpPOM TakKOW Marepuall
IIPUCYTCTBYET B KOJIMYECTBAX, INPEBBIMIAIONIINUX IECATh METPUUYECKUX
TOHH ypaHa W/WIK JBaJALATh METPHUECKUX TOHH TOPHS, a JUII JPYTruX
MECT HaXOXJCHUS C KOJNMYEeCTBaMU OoJiee OJHOW METPUYECKOM
TOHHBI - 00IIee KOJIMYECTBO sl TypKMEHHCTaHa B IEJIOM, €CIIU 3TO
o0111ee KOJIMYECTBO MPEBBIIIACT AECATh METPUUECKUX TOHH ypaHa WU
JIBaJUaTb METPUYECKMX TOHH TOPUS. IIpenocraBiienne 3TOU
uHpopManuu He TpeOyeT BeJCHUs MOAPOOHOr0 Yydera SAEpHOTO
MaTepuana;

KOJINYECTBA, XMMHUYECKMM COCTaB M NYHKT HA3HAYEHUs KaXKIOU
SKCHOPTHOM MOCTaBKM M3 TypKMEHHCTaHa TAakKOro marepuana s
KOHKPETHBIX HEAJIEPHBIX LEIEH B KOJIMYECTBAX, ITPEBBIIIAIOIINX:

1) ACCATb MCTPUYCCKUX TOHH YypaHa, WIKW AJId TOCICA0BATCIbHBIX
OKCIIOPTHBIX IMOCTABOK ypaHa U3 TypKMeHI/ICTaHa B OAHO M TO
KC rocyaapCrBo, Kaxaad M3 KOTOPbIX MCHEC ACCATU
MCTPHUYCCKUX TOHH, HO CyMMa KOTOPLIX MNPCBBINIACT IACCATH
MCTPHUYCCKHUX TOHH B TCYHCHUC I'0O/1a;

2) IBaJIATh METPHUYECKUX TOHH TOpUS, UIA IS
MOCJEIOBATENbHBIX ~ JKCIOPTHBIX  MOCTAaBOK  TOpUS W3
TypkMeHuCTaHa B OJIHO U TO € TOCYIapCTBO, KaxJas H3
KOTOPBIX MEHEE [IBa/IlaTU METPUYECKUX TOHH, HO CyMMa
KOTOPBIX MPEBBIIIAET JBALATh METPUUYECKUX TOHH B TEUCHUE
roja;

KOJINYECTBA, XMUMHUYECKUN COCTaB, MECTO HAXOXKIEHUsS B HACTOSILIEE
BpEMs U UCIOJIb30BAaHUE WM IIPEAIIOIAraeéMOe UCIIOIb30BAHUE KaXKI0U
MMIIOPTHOM IIOCTaBKM B TypKMEHHMCTaH TaKoro Marepuaina s
KOHKPETHBIX HESAJEPHBIX LIEJIEH B KOJIMYECTBAX, IIPEBBIIIAIOIINX:

1) ACCATb MCTPHUYCCKUX TOHH YypaHa, WIKW AJId TOCICA0BATCIbHBIX
HUMIIOPTHBIX IIOCTABOK YypaHa B TypKMeHI/ICTaH, Kaxaasa us3
KOTOPBIX MCHEC ACCATU MCTPUYCCKUX TOHH, HO CyMMa KOTOPBIX
OPEBLIIACT ACCATbL MCTPUYCCKHUX TOHH B TCYCHHUC I'0J1a;

2) IBaJATh METPUYECKUX TOHH TOpUS, WA IS
MOCJEIOBATENbHBIX ~ UMIIOPTHBIX ~ [OCTaBOK  TOpUsS B
TypkMmeHucTan, Kaxjaas U3 KOTOPBIX MEHee JBajJlaTh
METPUYECKUX TOHH, HO CyMMa KOTOPBIX MPEBBIIIAECT ABAIIATH
METPUYECKUX TOHH B TEUCHHUE TOJIa;

IpU TOM TMOHUMAHUU, YTO MPEACTaBICHUE MHPOPMAIIMK O TAaKOM MaTepuaie,
NpeaAHa3HAYCHHOM I HCAACPHOIO HCIIOJIb30BaHHUA, IIOCJIIC TOTO KaK OH
JOCTUTHET OKOHYATEIILHOM (bOpMBI CBOCTO HCAACPHOI'O MCIIOJIB30BaHUA, HC
TpebyeTcs.

a)

b)

MH(POPMALMIO OTHOCUTENIFHO KOJHMYECTB, BHJIOB HCIOJIB30BAHUS H
MECT HaxOXICHHUS SJEpPHOTO Marepuaiga, OCBOOOKIEHHOTO OT
rapaHTUi B COOTBETCTBUHM cO cTaTtbel 36 CornamieHus o rapaHTHsX;

WH(OPMALIUIO OTHOCUTENFHO KOJMYECTB (KOTOpas MOXKET HMETh
(hopMy OLIEHOK) ¥ BHIOB UCIIOJIB30BaHUS B KAXKJOM MECTE HaXO0KICHUS
SJIEPHOTO MaTepuala, OCBOOOKIEHHOTO OT TapaHTHl B COOTBETCTBUU



viii)

co ctarbeii 35 b) CornameHust 0 rapaHTUSAX, HO €lle He HaXOSIIer0oCs
B OKOHYATENbHOM (opMe Ui HESAEPHOTO HCIOJB30BAaHUS, B
KOJIMYECTBAX, MPEBBINIAIONINX yKa3aHHbIe B cTaThe 36 CornamieHus o
rapanTusax. [IpenocraBinenue 3Toil HHGOpMALUU HE TpeOyeT BEACHUS
MOJIPOOHOTO yueTa sIEpHOTO MaTepuana.

Nudopmanuio OTHOCHTENTFHO MeECTa HAaxXOXACHUS WM  JalbHEUIIei
00pabOTKM OTXOJOB CPEAHETO0 WIIM BBICOKOTO YPOBHS ~aKTUBHOCTH,
coJepXKaluX IUIyTOHHUH, BBICOKOOOOTALICHHBIM ypaH wuiau ypan-233, B
OTHOLICHHHM KOTOPBIX MPHUMEHEHHE TapaHTHH OBLJIO MpPEeKpalieHo B
cootBeTcTBUU co ctaThed 11 Cornamenus o rapantusx. /[is uenu gaHHOTO
nyHKTa "nanpHelas oOpaboTka" He BKIIOYAET MEPEyNaKkoBKY OTXOJOB MU
UX JanbHelllee KOHIUIMOHUPOBAHUE, HE IPELyCMaTpHUBAIOIIEE pa3/IEICHUs
AJIEMEHTOB, JISl XPAHEHHUS UJIU 3aXOPOHEHUSI.

Crnenyrouryto MHGOPMAIIMIO OTHOCUTEIBHO COTJIACOBAHHOTO O00OpYAOBaHUS U
HEsJIEPHOTO MaTepualla, epeurciieHHbIX B [Ipunoxenun 11:

a) [0 KaXJIOW DOKCIIOPTHOM TMOCTaBKe U3 TypKMEHUCTaHa TakKoro
o0OpyZOBaHUS W Marepuana: UIACHTU(DUKAIMS, KOJIMYECTBO, MECTO
IIPEANOJIaraéMoro MCIOJIb30BaHUs B TOCYAAapCTBE-NIOIyYaTese U Jara
WO B COOTBETCTBYIOIIMX CIydasX OXKMJaeMmas Jara >SKCIOPTHOMU
IIOCTaBKU;

b) o KOHKPETHOMY 3amnpocy AreHTcTBa, MOATBEPIKICHUE
TypkMEeHHCTAaHOM KakK MMIOPTHUPYIOIIUM TOCYIapCTBOM HH(pOpMaIUu
OTHOCHUTEIIFHO DKCIIOpPTa TakKoro oO0OpyIOBaHHMs M Marepuaia B
TypkMmeHucTas, npeaocTaBlIeHHON AT€HTCTBY APYTMM rOCYAapCTBOM.

OOmue miaHbl Ha MPEACTOSIIUN  JECATWICTHUH TepuoJl, HUMEIoIIne
OTHOIIEHHE K Ppa3BUTHIO SJIEPHOIO  TOIUIMBHOIO IMKIA  (BKJIIOYas
IJIJAHUPYEMbIE OTHOCSIIUECS K SAEPHOMY TOIUIMBHOMY LMKy Hay4HO-
UCCIIEIOBATENIbCKUE M OTBITHO-KOHCTPYKTOPCKHE pabOThl), KOTJa OHHU
YTBEPKJIEHBl  COOTBETCTBYIOIIMMHM  KOMIIETEHTHBIMU  OpraHamMu B
TypxkMmeHnucrane.

TypkMmeHuCTaH mpuiIaraer BCe pPa3yMHBIE YCHUIIUS, C TE€M 4YTOObI MPEIOCTAaBUThH
ATEHTCTBY CIICAYIOIIYIO0 HHPOPMAIIHIO:

i)

olmiee onucaHue W HH(POPMAIMIO, YKa3bIBAIOIIYI0 MECTO IPOBEACHUS
OTHOCSIIIUXCS K SI7IPHOMY TOIUTUBHOMY IIMKIIY HAyYHO-HCCIEI0BATEIBCKUX U
OTIBITHO-KOHCTPYKTOPCKUX pabOT, HE CBSI3aHHBIX C SAIEPHBIM MaTepHUajoM,
KOTOpbIE KOHKPETHO OTHOCATCA K OOOTalleHuIo, IepepaboTKe sAepHOro
TOTUIMBA WM K OOpabOTKE OTXOJOB CpEIHEro WJIM BBICOKOTO YPOBHS
aKTUBHOCTH, COJEP)KAIIMX IUJIyTOHHUH, BBICOKOOOOTAIICHHBIH ypaH WU
ypaH-233, ocymecTBiIsieMbIX rae-1mub60 B TypkMeHHCTaHe, HO KOTOpbIE HE
buUHAHCUPYIOTCA, HE TOJYYMIM KOHKPETHOTO pa3peuieHus WId  He
KOHTpoJIupytoTcss TypKMEHHCTAaHOM WJIM HE OCYIIECTBIISIOTCS OT HMEHHU
Typxkmenucrana. Jlns uenu JaHHOTO MyHKTa "0OpaboTKa" OTXO/0B CpEeIHEro
WA BBICOKOTO YPOBHSI aKTMBHOCTH HE BKIIIOYAET MEPEYNaKOBKY OTXOJOB MU
X KOHAWLMOHHMPOBAaHHE, HE IMPEAyCMaTPUBAIOLICE pa3/CiCHUS AIIEMEHTOB,
ISl XpaHEHUS HITU 3aXOPOHEHUSI.



i) oOmiee omMCaHWE MACSITETPHOCTH W CBEIEHUS O JIHMIE WIA OpPraHU3aliH,
OCYIIECTBIISIONIMX TAKYIO JCITEIBHOCTh B OMPEICICHHBIX ATEHTCTBOM MECTax
HAXOXJCHHUS 3a TpeAeiaMH IUIOMAJKA, KOTOpbIE, MO0 MHEHHIO ATEHTCTBA,
MoOriu Obl (PYHKIMOHAIBHO OBITH CBS3aHBI C JEATENBHOCTHIO HA JSTOU
wiomaake.  [IpemocraBieHne Takol HHDOpMAIMK SIBJISECTCS TMPEAMETOM
KOHKpeTHOTO 3ampoca AreHtcrtBa. OHa MPEIOCTAaBIIIETCS B KOHCYJIBTAIUU C
ATEHTCTBOM U CBOEBPEMEHHO.

ITo 3ampocy ArentcTBa TypKMEHHMCTaH JaeT YTOYHEHMS WU Pa3bACHEHHs JIO00M
uHpOpMAIUY, TPEJOCTaBICHHOW B COOTBETCTBHHM C HACTOSILIEH CTaTbed, B TOM
CTEIIEHU, B KOTOPOU OHA UMEET OTHOLIEHUE K LU TapaHTUH.

Cratpa 3

Typkmenucran npepocrasisieT AreHTCTBY B TeueHHue 180 nHell mociie BCTYIUIEHHS B
cuity Hacrosimero IIporokona nHpopMmaImoo, 0 KOTOpPOl TOBOPUTCA B CTaThe 2.a 1),
iil), iv), v), vi) a), vil) 1 X) 1 B cTaThe 2.b 1).

TypkMmeHuCTaH HpeaocTaBisseT ATEHTCTBY 10 15 Masg Kaxaoro roja 0OHOBJICHHYIO
nH(POpPMAIINIO, O KOTOPOH TOBOPHUTCS B IMYHKTE a. BBILIE, 32 MEPUOJI, OXBATHIBAIOIIUI
NpEIIECTBYIONNNA KaneHaapHblid ron. Ecnu panee mpenocraBieHHas MH(popMarus
ocranack 6e3 u3MeHeHuit, TypkMeHHCTaH yBeAOMIISIET 00 3TOM.

TypkmeHucTan npenoctaBisieT AreHTCTBY A0 15 Mas Kaxaoro rojga MH(GpOpMAaIuIo,
ompeneNieHHyl0 B cratke 2.a.vi) b) u® ¢), 3a TMepUOJ, OXBATHIBAIOIIUI
MIPEALIECTBYIOINUN KaJICHIapHbIN TO.

TypkMeHUCTaH  €XKEKBapTAIbHO  MPEAOCTaBIsieT  ATEHTCTBY  HH(popmalmio,
OTIpeICIEHHYI0 B CTaThe 2.a.i1X) a). DTa WHPOpMANHs TPEIOCTABISETCS B TCUCHHE
LIECTUECITH AHEH MOociie OKOHYaHMS Ka)XXJI0To KBapTaa.

Typkmenuctan mnpenocTaBisieT AreHTCTBY HH(GOpPMAIMIO, OMNpPEICICHHYI0 B
ctarbe 2.a.viii), 3a 180 mHe#l m0 ocymiecTBIeHUs HalbHEHIeH 00pabOTKH, W 10
15 mast kaxaoro roga MHGOpPMaLKI0 00 M3MEHEHHAX MECT HAaXOXXJICHHS 3a TEepHO/,
OXBAaTBIBAIOLIUI IIPEAIIECTBYIONIUN KaJIEHIAPHBIN IO 1.

TypkmeHucTan u AreHTCTBO JOTOBAapUBAIOTCS O BPEMEHH M YaCTOTE MPEA0CTaBICHUS
nH(pOpMaINH, ONIPEeICHHON B cTaThe 2.a.11).

TypkmeHucTan TmpenocTaBisieT AreHTCTBY HH(OpMAaIHio, OMpEIcIeHHYI0 B
cTatbe 2.a.ix) b), B TeYeHHE MIECCTHIECATH JHEHW MOcCe TOCTYIUICHHs 3ampoca OT
AreHTcTBA.

JOMOJIHUTEJIbHBINA JOCTYII

Cratpsa 4

HI/I)KCCJIG,Z[yIOH_Iee NPpUMCHACTCA B CBIA3M C OCYHICCTBJICHUCM JOOIOJHUTCIIBHOTO

JIOCTYIIa B COOTBETCTBUM CO cTarhe S5 Hacrosuero [Iporokoina:

a.

ATEHTCTBO HE CTaBUT LIEIM MEXAHUCTUYECKHM MJIM CHCTEMAaTH4YECKH IPOBEPSATH
nH(POPMAIIHIO, O KOTOPOH TOBOPUTCS B CTAaThE 2, OTHAKO ATEHTCTBO UMEET JJOCTYI K:



1) T000MY MECTY HaXO0XJICHHUs, 0 KOTOPOM TOBOPHUTCS B CTaThe 5.a. 1) UM ii),
Ha BBIOOPOYHOI OCHOBE C IIENBI0 00ECTICUeHUsI YBEPEHHOCTH B OTCYTCTBUU
HE3asBJICHHBIX SJICPHOTO MaTepUalia U AeATeIbHOCTH;

1) T000My MeCTy HaXOKJIEHHs, O KOTOPOM TOBOPHUTCS B cTaThe 5.b. Ui c., B
LENAX PEIICHUs BOIPOCA, CBSI3aHHOTO C MPAaBWIBHOCTHIO M TOJHOTON
uH(pOpMaINH, TPEAOCTABICHHON B COOTBETCTBUH CO CTaThel 2 WM B LIEJSAX
yCTpaHEHHs] HECOOTBETCTBHUS, CBSI3aHHOTO C ATOM MH(pOpMAaIHeH;

ii) T000My MeCTy HaXOKJICHHsI, O KOTOPOM TOBOPUTCS B CTaThe S.a. iil) B TOM
CTEIEeHH, B KOTOPO 3TO HEOOXOAUMO ATEHTCTBY JJISl MOATBEPXKICHUS IS
LeJed rapaHTUd 3asBJICHUS TypKMEHUCTaHa O CTaTyce YCTAaHOBKU WU
MECTa HaxOXJEHHUS BHE YCTaHOBOK, I'Jieé paHee OOBIYHO MCIIOJIb30BANICS
SJIEPHBIN MaTepual, KaK CHATBIX C IKCIUTyaTalluH.

1) 3a HCKIIOYEHHEM CIy4yaeB, YKa3aHHBIX B ITYHKTE il) HIDKe, ATEHTCTBO
HanpasisieT TypKMEHHUCTaHy IpeBapUTEeIbHOE YBEIOMIICHHE O JOCTYIIE 10
KpaiiHeil mepe 3a 24 yaca;

i1) B OTHOIICHMH JOCTyNa K JII0OOMYy MECTy Ha IUIOIIAAKe, KOTOPBIH
3ampanimBaeTCss B COYETaHUU C MOCEHMICHUSIMU IS TPOBEPKH MH(POPMAIUH
O KOHCTPYKIIMM WJM C HWHCHOEKIUSMH Ui CHEUUAJIbHBIX IeJIed WIn
OOBIYHBIMM HHCIEKIHUSIMHA Ha 3TOW TUIOIIAIKE, CPOK MPEIBAPUTEIHHOTO
YBEIOMJICHHSI, €CIIM ATEHTCTBO oOOpamiaercs C 3ampocoM 00 3ToM,
COCTaBJISIET, MO KpaWHEd Mepe, JBa 4aca, OJHAKO B HCKIIOUYUTEIIbHBIX
00CTOSITENIECTBAX, MOJKET COCTABHTH MEHEE JIBYX YacOB.

IIpenBapuTenbHOE yBEIOMIIEHHE HAINpaBJSETCSl B IIMCBMEHHOM BHAE M B HEM
KOHKPETHO YKa3bIBAIOTCS MMPUYUHBI IOCTYNA U AESTENbHOCTh, KOTOpas JOJDKHA OBITh
OCYILIECTBJIEHA BO BpeMs TaKOT'O JIOCTYIIA.

B cnydae Bompoca win HECOOTBETCTBUSA ATEHTCTBO IPENOCTaBisAeT TypKMEHUCTaHy
BO3MOJKHOCTh JaTh Pa3biACHEHHE M CIIOCOOCTBOBATH PELICHHIO 3TOTO BOIPOCA HITH
YCTPaHEHHIO 3TOTO HECOOTBETCTBUA. Takasi BO3MOXKHOCTh OyJeT MPea0CTaBIAThCA 10
HaIIPaBJIEHHUS 3a1poca O JOCTYIE, €CJIA TOJIBKO ATEHTCTBO HE COUTET, UTO 3a/€pKKa B
NpPEJOCTaBICHUH JIOCTYNa, BO3MOXHO, HaHeceT ymepO0 I[end, ¢ KOTOpou
3aIpaluBaeTcs 3TOT JOCTyN. B moboM ciyyae AreHTCTBO HE JieNaeT KaKHX-JTHO0o
BBIBOJIOB B OTHOIIEHMM BOIPOCAa WJIM HECOOTBETCTBHUS N0 TEX IOp, IOKa
TypkmeHucTany He OyeT MpeaocTaBlieHa TaKkasi BO3MOXXHOCTb.

Ecmn ¢ TypkMeHUCTaHOM HE JOCTUTHYTO HMHOW JOTOBOPEHHOCTH, JIOCTYII
OCYILIECTBIISIETCS TOJBKO B T€UEHHE OOBIYHOTO pabovero JTHs.

TypkMeHucTaH UMEET IPAaBO Ha CONPOBOXKJIECHUE MHCIEKTOPOB ATEHTCTBA BO BpeMs
JOCTyIa MPEeACTaBUTEIAMUA TypKMEHUCTaHa MIPU YCIOBUH, YTO 3TO HE 3aEP:KUBAECT
BBITIOJTHEHUE MHCIIEKTOPaMU CBOMX (DYHKIMH WJIM MHBIM 00pa3oM HE IMpPEmsTCTBYET
3TOMY.

Cratbs 5
TypkmeHucTan npenocrasisieT Ar€HTCTBY JOCTYII K:
1) T000My MeCTy Ha IUIOILAKE;

1) m000My  MeCTy HaxXOXJEHHs, OIpeAeiIeHHOMY TypKMEHHCTaHOM B
COOTBETCTBUU CO CTaThei 2.a.v)-Viii);



ii) 000 CHATONM C SKCIUTyaTallMd YCTaHOBKE WJIM CHATOMY C OSKCIUTyaTalluu
MECTY HAaXOXICHUS BHE YCTaHOBOK, IJIe paHee OOBIYHO HCIIOJIb30BANICS
SIEPHBIM MaTepUall

TO00OMY MECTY HaXOXKJEHUS, ompeeieHHOMY TypKMEHHCTaHOM B COOTBETCTBHH CO
cTatbeii 2.a.1), crarbei 2.a.iv), craThelt 2.a.iX)b) wnm crarbeit 2.b., MOMUMO TeX, O
KOTOPBIX TOBOPUTCS B MYHKTE a.1) BBIIIE, IPU YCIOBUHU, YTO, €CIM TypKMEHHCTaH HE
UMEET BO3MOXKHOCTH MPEIOCTaBUTH TaKOW HOCTYM, TYpKMEHHCTaH MpHJIaraeT BCE
pa3yMHbBIC YCHIIHS ISl HE3aMEeUIUTEIHLHOTO YIOBICTBOPEHUS TpeOOBaHN ATeHTCTBA
C TIOMOIIIbIO HHBIX CPEJICTB.

T000My MECTy HaxOXACHHUS, ONpPEAETICHHOMY ATrEHTCTBOM, IOMHMO TE€X MECT
HAXOXXJCHHS, O KOTOPHIX TOBOPUTCS B IMyHKTax a. U b. BbIIIE, B LEIIX 0TOOpa mMpod
OKpYXKarolei cpebl B KOHKPETHOM MECTe HAaXOXXICHUS MpPH YCIOBHH, YTO, €CIH
TypkMeHUCTaH HE UMEET BO3MOKHOCTHU MPEIOCTAaBUTh TAKOM NOCTYI, TypKMEeHHCTaH
IpujaraeT BCE pa3yMHbIE YCWIHSA JUIS HE3aMEIJIUTENBHOTO  YIOBJIETBOPEHUS
TpeOoBaHMN AreHTCTBa B MPUJISKAIIUX MECTaX HAXOXACHHUS WIN C TIOMOIIBIO HMHBIX
CPEACTB.

Cratps 6

[Ipu ocymiecTBiaeHUU CTaThbu 5 ATEHTCTBO MOXKET BBIMOJHATH CJHEAYIOIIUE BHJIbI

ACATCIBHOCTH

a.

B oTHOmeHWMM mocTyma B COOTBETCTBUU CO CTaThel S.a.) wim iil): BU3yallbHOE
HaOMoIeHNe, OTOOp TMPOO OKpPYKAIOIIEH Cpelbl; HCIOJIb30BaHUE YCTPOMCTB IS
oOHapyXeHHS M W3MEpPEHHs paJualliH; OIEYaThIBAHWE W NPUMEHEHHE JPYrux
UACHTUGUIMPYIONIMX W YKa3bIBAIOIIMX HA  BMELIATEIbCTBO  YCTPOWCTB,
OmpeneNieHHbIX B JIOTOJHUTENBHBIX — TMOJOXKEHUSAX; W TNPUMEHEHUE JAPYrux
O0OBEKTUBHBIX MEp, TEXHUYECKasi OCYIIECTBUMOCTh KOTOPBIX OblIa MOATBEPKICHA U
HCIOJIb30BaHME KOTOPBIX ObLIO corslacoBaHo COBETOM YHpaBIISIOMIKX (B JajdbHEHIIEM
umenyeMbiM  "CoBeTtoM'") W 1ocie KOHCYJAbTaUUH MeEXIAy AreHTCTBOM U
TypxkMmeHucTaHOM.

B oTHOmIeHnu g0CTyNa B COOTBETCTBUU CO CTaThe 5.a.i1): BHU3yaJbHOE HAOJIIO/ICHUE;
MOJICYET YUYETHBIX EIMHUI] SJCPHOTO MaTepHuaia; Hepa3pyIIalolue HW3MEpPeHHUs U
0TOOp Mpo0; UCIOIB30BAHNUE YCTPOUCTB ISl OOHAPY)KEHUS U W3MEPEHUs pajualluy;
U3yYeHHE YYETHBIX JOKYMEHTOB, KAaCalOIIMXCS KOJUYECTBA, MPOUCXOXKICHHUS U
pasMelleHus: MaTepuaia; OTOOp MpoO OKpYXKAloIIeW cpelbl; U MPUMEHEHHE JPYTUX
O0OBEKTUBHBIX MEp, TEXHUYECKasi OCYIECTBUMOCTh KOTOPBIX OblIa MOATBEPKICHA U
MCIOJIb30BaHME KOTOPBIX ObLIO coryiacoBano COBETOM M MOCIE KOHCYAbTAlUNA MEXKITY
AreHtcTBOM U TypKMEHHCTaHOM.

B oTHOmIeHHM A0CTyna B COOTBETCTBHUHU CO CTaThel 5.b.: BU3yanbHOE HabIO/IEHUE;
oTOOp MpoO OKpyKaIIEH Cpelbl; UCIOIb30BAHUE YCTPOWCTB ISl OOHAPYKEHUS H
U3MEpPEHUsl paJuallii; H3y4EHHME KacalolluXcs TapaHTHH IPOU3BOJCTBEHHBIX U
OTIPY30YHBIX YYETHBIX JOKYMEHTOB; M MpPHUMEHEHHE IPYruX OOBEKTHBHBIX Mep,
TEXHUYECKas OCYIIECTBUMOCTh KOTOPBIX Oblla MOATBEP)KICHA U HCIOJIB30BAHUE
KOTOPBIX OBUIO corjacoBaHO COBETOM M MOCHEAYIOUIMX KOHCYJIbTAllMi MEXIy
AreHTcTBOM U TypKMEHHCTaHOM.

B oTHOmIeHMM nOCTyma B COOTBETCTBUH CO CTaThel 5.C.: 0TOOp MpoO OKpyXKaromien
cpedbl U B ClIy4ae, €CIU pe3yJIbTaThl HE MO3BOJIAIOT PELIUTH BOIPOC MIU YCTPAHUTH
HCECOOTBCTCTBUC B MCCTC HAXOXKACHHA, OIIPCACICHHOM ATEeHTCTBOM B COOTBETCTBUH



CO CTaTbeil 5.C., MCIOJB30BAaHHE B O3TOM MECTE HAXOXKJICHUS BHU3YAIbHOTO
HAOIOJICHUS, YCTPOUCTB [UIsi OOHAPYKEHHS U MU3MEPEHUS PaTuallii U MpUMEHEHUE
M0 COTJIACOBAHHIO MEXIy TypKMEHHCTAaHOM W ATEHTCTBOM JPYTrUX OOBEKTUBHBIX
Mep.

Cratps 7

a. ITo mpocbbe Typkmenucrana ATeHTCTBO M TypKMEHHCTaH [OTOBapUBAIOTCS B
OTHOILICHUH PErYIMPYEMOro JOCTyla B paMKax Hacrosuero IIpoTokona ¢ meibio
NPEJOTBPAILlEHUs]  PACKPBITUS  YYBCTBUTEIBHOH C TOYKH 3pEHHUS  SIEPHOTO
pacripocTpaHeHus: HMH(GOpPMAIMM, BBINOJHEHHS TpeOOBaHUN O€30MacHOCTH WU
(U3MYECKON 3aIMUTHI WM C IENIbI0 00ECTICUCHHS 3alUThl HAXOMSIIEHCsS B YaCTHOM
COOCTBEHHOCTH WJIM KOMMEpPYECKM 4YyBCTBUTENbHOW uHGpopmanmu. Taxue
JIOTOBOPEHHOCTH HE MPEISATCTBYIOT AT€HTCTBY OCYIECTBIIATh AESTEIbHOCTh, KOTOpast
ABIISICTCS HEOOXOIUMOH I oOecriedeHus: yOeuTenbHON YBEPEHHOCTH B OTCYTCTBUH
HE3asBJICHHBIX S/IEPHOTO MaTepuaja M JEeSITeIbHOCTH B COOTBETCTBYIOIIEM MeECTE
HAXOKJCHUS, BKIIIOYAs PEeLICHHE JIF000r0 BOMPOCA, OTHOCAIIETOCS K MPABUIBHOCTH U
NOJIHOTE HWH(pOpPMAIMKM, O KOTOPOH TOBOPHUTCS B CTaThe 2, WM YCTpaHEHHE
HECOOTBETCTBUS, OTHOCSIIETOCS K 3TOH MH(POPMAIIH.

b. TypkMeHUCTaH MOET MpU MPeIOoCTaBICHUH MH(OPMAIMH, O KOTOPOW TOBOPHUTCS B
cratbe 2, MHGOPMUPOBATH ATEHTCTBO O MECTax Ha IUIOLIAJKE HJIM B MeECTe
HAaXOJICHHUs, Ha KOTOPBIX MOKET IPUMEHATHCS PETYIUPYEMBbINA TOCTYIL.

c. Jlo BCTymJieHMsT B CHJy JIOOBIX HEOOXOIUMBIX JIOMOJHUTENbHBIX IOJIOKEHUI
TypkMeHUCTaH MOKET MPHOETHYTh K PEryJIUpOBaHUIO TOCTYNa B COOTBETCTBHH C
ITOJIOKEHUSIMU ITYHKTA a. BBILIE.

Crartpsa 8

Huuro B Hacrosmem IIporokone He mpensaTcTByeT TypKMEHHCTaHY IIPENOCTaBIIATH
ATEHTCTBY JOCTYNl K MECTaM HaxXOXACHHS B JIOTIOJHEHHE K TE€M, O KOTOPBIX T'OBOPUTCS B
cTarbsiXx 5 W 9, wnM mpocuTh ATrEHTCTBO O IPOBEAECHUU AEATEIBHOCTU IO IIPOBEPKE B
KOHKPETHOM MECTE HaXO0)KJIEHUs. ATEHTCTBO HE3aMEUIMTEIbHO IpHJIaracT BCE pa3yMHbIE
YCUJIHSA JUISL OCYILIECTBIICHUS ICHCTBUIA B COOTBETCTBUH C TAKOW MPOCHOOI.

Cratps 9

TypkMmeHucTaH TpeAoCTaBisgeT ATEHTCTBY JOCTYl K MeCTaM HaxOXKJICHUS,
OTpeNeNIeHHBIM ATEHTCTBOM i OTOOpa Mpod OKpyXaromed cpeapl Ha OOMIMPHOM
TEPPUTOPUH, TIPH YCIOBHH, 4TO eciid TypKMEHUCTaH HE UMEET BO3MOXKHOCTH MPEIOCTABUTh
Takoil moctyn, To TypkMeHHCTaH HpUJIaraeT BCe pa3yMHbIE YCHIIUS ISl YIOBJIETBOPEHUS
TpeOOBaHMI ATEHTCTBA B QIbTEPHATUBHBIX MECTaX HaXOXACHUS. ATEHTCTBO HeE
3alpalMBaeT TaKOM JOCTYyN A0 TeX IMOop, MoKa OTOOp Mpol OKpyKarolied cpelnsl Ha
OOIIMPHOM TEPPUTOPHH U MPOLELypPHBIE MEPHI AJIsl €r0 MpoBeneHus He 0100peHbl CoBEeTOM U
HE MPOBEJICHBI KOHCYIbTALUU MEKIY AreHTCTBOM U TypKMEHHUCTaHOM.

Cratps 10
ArentctBo nHpopmupyeT TypKMEHHUCTaH O:

a. JlesTenbHOCTH, OCYILECTBICHHOW B paMkax Hacrosmero IIporokoma, Bkirouas
JEATENbHOCTh B OTHOIICHUH JIIOOBIX BOIMPOCOB WIJIM HECOOTBETCTBHM, KOTOpPHIE
ATEeHTCTBO J0BENO A0 cBeAeHUs TypkMeHHCTaHa, B Ipelesax LIECTHIECATH THEHN
II0CJIE OCYILECTBIEHUS! AT€HTCTBOM 3TOM JIEATEIBHOCTH.



b. Pe3ynpratax AeATENbHOCTH B OTHOIIEHUH JIIOOBIX BOIPOCOB WM HECOOTBETCTBHI,
KOTOpbIE ATEHTCTBO JIOBENO /10 cBeleHUsl TypKMEHHMCTaHa, 10 BO3MOXHOCTH CKOpEE,
HO B JIIOOOM cllyyae B TEUCHHME TPUALATH THEH Mmocie MOJydeHUss ATEHTCTBOM 3THUX
pe3ynbTaToOB.

C. BBIBO,Z[aX, KOTOPBIC OHO CACJIAaI0 B PEC3YJIbTATC cBoEit ACATCIBHOCTHU B COOTBCTCTBUU C
HaCTOAIIUM HpOTOKOHOM. Takue BBIBOJbI IIPCAOCTABIIAIOTCA CKCTOJHO.

HA3BHAYEHUWE MHCIIEKTOPOB ATEHTCTBA

Cratps 11

a. 1) I'enepanbHbIil  AupekTOop yBeAoMisieT TypKMEHUCTaH 00 YTBEpXKACHUHU
CoBeToM 11000T0 JTOJDKHOCTHOTO JIMIIa ATEHTCTBA B Ka4eCTBE MHCIIEKTOpA I10
rapantusiM. Ecnu TypkmeHucTaH He u3BelIaeT ['€HepalbHOrO JUPEKTOpPA O
CBOEM OTKJIIOHEHHH TAaKOI0 [JOJDKHOCTHOTO JIMI@ Kak MHCIEKTOpa Ui
TypkMmeHHCTaHa B TEUEHHE TPEX MECSIEB MOCHE MOJTYUYeHUs YBEAOMIICHHUS 00
yrBepkaeHnn COBETOM, MHCIEKTOP, O KOTOPOM TakUM 00pa3oM yBeIOMIICH
TypkMeHUCTaH, CUMTACTCS HA3HAYCHHBIM B TypKMEHNCTaH;

1) ['enepanbHBIN AUPEKTOP, ACUCTBYS B OTBET Ha NMpochO0y TypKMeHHCTaHa MU
mo  COOCTBEHHOW  MHHUIMATHBE,  HE3aMENIMTEIbHO  HMH(POPMHUPYET
TypkmeHnuctan 00 OT3bIBE€ Ha3HAu€HHs JIIOOOTO JIOJDKHOCTHOTO JIMIAa B
KadyecTBe MHCIIEKTOpa A1 TypKMeHHcTaHa.

b. YBenoMieHue, 0 KOTOPOM TOBOPUTCS B ITYHKTE . BBILIE, CUUTACTCS II0JIYyYEHHBIM
TypkMeHucTaHOM uepe3 CeMb JHEH IOocie AAaThl HamlpaBlIeHUS ATEHTCTBOM TaKOTO
yBefoMiIeHHs TypKMEHHUCTaHy 3aKa3HOW KOPPECIIOHICHLIUEM.

BU3bI

Cratps 12

TypkMeHHCTaH B TEUEHHE OJHOTO MecsIa IMOCie MOJIydeHHUs 3ampoca 00 3TOM B
cllyyae HEOOXOJMMOCTH TPENOCTABISIET YKa3aHHOMY B TaKOM 3alpoce Ha3HAYCHHOMY
MHCIIEKTOPY COOTBETCTBYIOIIME MHOTOKPATHBIE BBHE3JHBIC/BBIC3AHbIC W/WIM TpPAaH3UTHBIC
BU3bI, KOTOPBIE 0OecreyaT HHCIIEKTOPY BO3MOXKHOCTh Bbe3/la U NMPEeObIBaHUS HA TEPPUTOPUHI
TypkmeHucTana B UeNsAX BBHIMOJHEHUS ero/ee ¢yHkuuid.  JlioOble TpeOyemble BH3bBI
NCUCTBUTENBPHBl B TEUCHHME HE MEHee OJHOro ToJa M B CiIydae HEOOXOJUMOCTH
BO300HOBIISIOTCS HA IEPUO/JT HA3HAYCHUS UHCIIEKTOpa B TypKMEHHUCTaH.

JAOINIOJIHUTEJIBHBIE ITOJIOXKEHUA

Crartpsa 13

a. B tex cnyuasx, korna TypKMeHHCTaH WM ATEHTCTBO YKa3bIBalOT Ha HEOOXOIUMOCTb
onpenenuts B JIOMOTHUTENBHBIX MOJIOKEHHUIX, KAKUM 00pazoM CleqyeT MPUMEHSThH
Mepbl, W3JI0XKEHHbIE B HactosieM IIpotokone, TypkmeHnuctaH u AreHTCTBO
COTJIACOBBIBAIOT Takue JIONOJHUTENbHbBIE IIOJOKEHHUS B TEUYCHHE JACBSHOCTA JTHEH
[IOCJ€ BCTYIUIEHUS B cuiy Hacrosuiero IIporokona wim, B Tex ciydasx, Korja
yKa3aHHe Ha HE0O0XOJUMOCTh TakuX JIOMOJHUTEIBHBIX IOJIOKEHUH JIaeTcs IMocie
BCTYIUICHUS B CHIIy HacTosAwero I1Iporokona, - B Te4eHUE NEBAHOCTA AHEH IOCIIE JaThl
TaKOr0 YKa3aHUs.

b. Jlo BCTyIJIEHHST B CHIy JIOOBIX HEOOXOIUMBIX JIOMOJHUTENbHBIX IOJI0KEHUH
ATEHTCTBO UMEET PaBO NMPUMEHATh MEPhI, U3JI0KEHHBIE B HacTosAmeM [IpoTokore.



CUCTEMBI CBSI3U
Crates 14

TypkmeHnuctan pgaer paspeuieHue AreHTCTBY CBOOOJHO HCHOJB30BATh  JUIA
CIIy’)KEOHBIX 1€l CHCTEMBl CBSI3U MEXAYy HHCIEKTOpaMH AreHTCTBa B
Typxmenucrane u LleHTpambHBIMU YUpEeKICHUAMU AT€HTCTBA W/WiIH PernoHanbHbIMU
010po, BKJIIOYAs Iepeayy B HEaBTOHOMHOM HJIM aBTOHOMHOM peXume MH(pOopMaluu,
MOCTYMAIOIIEH OT YCTPOUCTB AreHTCTBA Il COXpAaHEHUS /WM HAOIIOACHUS WU IS
M3MEpEHUH, 1 00ECTIeYNBAET 3AIUTY TAaKOH CBSI3H. ATEHTCTBO MOCIIE KOHCYIbTALUH C
TypKkMEHUCTAaHOM MMEET IIPABO MCIOJIB30BATh YCTAHOBJIEHHBIE HA MEKIYHAPOIHOM
YPOBHE CUCTEMBI IPSIMOM CBA3HM, BKJIIOYas CIYTHUKOBBIE CUCTEMBI U JIPYrH€ BHJbI
JanbHel cBsi3u, He ucnosb3yeMble B Typkmenucrane. Ilo mpocnbe Typkmenucrana
WIM ATEHTCTBa MOAPOOHOCTH, KacalolIMecs OCYIIECTBIEHUS O3TOTO IIyHKTa B
OTHOILICHUM TEepeayd B HEAaBTOHOMHOM WJIM AaBTOHOMHOM peXHME HH()OpMaLuH,
MOCTYMAOIIEH OT YCTPOUCTB AreHTCTBA ISl COXpAaHEHUS W/WIIM HAOIIOACHUS WU JIJIS
U3MEPEHUH, ONPEACIIAOTCS B JIONOIHUTENBHBIX MOJIOKCHUAX.

[Ipu ycraHoBNEeHUU CBSI3U U Nepenade MHPOPMAILUHU, KaK 3TO MpeaycMaTpUBAECTCs B
MYHKTE a. BBIIIE, HAJUIEKAIUM 00pa3oM YUUTBIBACTCS HEOOXOIMMOCTh 00ecreueHus
3aIUThl MHPOPMALIUK, SBISIOMECS OOBEKTOM COOCTBEHHOCTH, WM KOMMEPUECKH
YYBCTBUTEIbHONH HH(pOpMauu wWin TOW HHPOPMAIMM O KOHCTPYKLHUH, KOTOPYIO
TypkMeHHCTaH cUUTAET 0COO0 UYBCTBUTEIHHOM.

SAIIIUTA KOH(I)I/II[EHHI/IAJILHOﬁ HHPOPMAILIUA
Crartpsa 15

ATEHTCTBO TOJIEPKUBACT CTPOTUN pexuM oOecrieyeHHUs PPEKTUBHON 3aIIUTHI OT
PaCKpBITHSI KOMMEPUYECKUX, TEXHOJIOTHUYECKUX U MPOMBIIIICHHBIX CEKPETOB U JIPYTOit
KOH(HUIECHIIMATbHOW HH(pOpPMAIUU, KOTOpas CTAaHOBUTCS €My HM3BECTHOM, BKIIIOYAs
Takyl0 HMH(QOpPMalHIO, KOTOpas CTAHOBHUTCS HW3BECTHOW ATEHTCTBY B XOJI€
ocymiecTBIeHHs HacTosmero [IpoTokona.

PC)KI/IM, O KOTOpOM TOBOPUTCA B IIYHKTC a4. BbIINIC, BKJIIOYACT, B YaCTHOCTH,
ITOJIOXKCHH A, OTHOCAIIMECCA K

1) OOIIMM TPUHIUIIAM ¥ CBSI3aHHBIM C HUMH MepaM TI0 OOpaIleHHIO C
KOH(DUIEHITMATEHON HHPOpMAaIIHEi;

1) yCIOBUAM HaiiMa IepCcoHalla, KacarolMMCS 3allUThl KOH(HUIAECHIHMATIbHON
uHpOpMaLNH;

ii) IIpoLeaypaM B Cily4asX HapyLIEHUH WIM NPEANoJaraéMblX HapyleHUH
KOH(HUICHIINATBHOCTH.

Pexum, 0 KOTOPOM TOBOPHUTCSI B IIyHKTE . BBILIE, YTBEPKAACTCA U NEPUOIUYECKH
paccmarpuBaercss CoBETOM.
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IMPUJIOXKEHUS
Cratps 16

[Ipunoxxenust k HacrosieMy [IpoTOKOJy SBJISIOTCS €0 HEOTHEMJIEMOM YacThIO. 3a
UCKJIIOYEHHEM LieJiell BHeceHus nomnpaBok B [Ipunoxxenus, tepmud "lIpoTokon", kak
OH yNOTpeOsieTcss B HACTOSIIEM JOKyMeHTe, o3HauaeT [Iporokon u Ilpunoxenus,
BMECTE B3SITHIE.

B mnepedyeHp BUIOB NEATEIBHOCTH, YKa3aHHbIX B Ilpunoxenuu I, m mnepeudeHs
oOopynoBaHuss W Marepuana, yka3aHHelXx B [lpunoxenuu II, CoBerom woryr
BHOCHUTBHCSI TIOTIPaBKU IO peKoMeHAanuu co3naHHoi CoBeTroM pabodeld TrpymIibl
AKCIIEPTOB OTKPBHITOro cocraBa. Jlrobas Takas mompaBKa BCTYNAaeT B CUIIY uepe3
4eThIpe MecAla nociie ee npuHATHs CoBETOM.

BCTYIIVIEHUE B CHJIY
Crates 17

Hacrostuumii IIpotokon BeTymaeT B Cuily B J€Hb, KOra ATEHTCTBO HOJYYUT OT
TypkMmeHnCTaHa THCbMEHHOE YBEIOMJIEHHE O TOM, YTO 3aKOHOJATeNbHbIC H/HIU
KOHCTUTYLIMOHHBbIE TpeOoBaHMs TypkMeHUCTaHa, HEOOXOAMMBIE JJIsl BCTYIUICHUS B
CHUILY, BBIIIOJIHEHBI.

TypkmeHucTan MOXeT B JIt000€ BpeMsi 10 TOTo, Kak HacTosmuii [IpoTokon BCTynuT B
Cuily, 3asBUTh, 4TO TypKMeHHCTaH OyJIeT MpUMEHATh HacTtosuuii [IpoTokon Ha
BPEMEHHOU OCHOBE.

I'enepanbHBIN TUPEKTOP HE3aMEMITUTEIHHO MH(DOPMHUPYET BCE TOCyNapCTBa - UICHBI
AreHTcTBa O MI0O0OM 3asBIIEHMM O TpPUMEHEHUM Hacrtosuiero IIporokona Ha
BPEMEHHOU OCHOBE U O €r0 BCTYIUICHUH B CHUILY.

OINIPEJAEJIEHUA

Cratps 18

Jns uenei Hactosuero [Iporokona:

a.

OTHocsmMecs K SIepHOMY TOIUIMBHOMY IIMKJY HAyYHO-MCCIIEOBATEILCKUE H
OIBITHO-KOHCTPYKTOPCKHE paboThl 03HAYAIOT JESATEIbHOCTh, KOTOPas KOHKPETHO
OTHOCHUTCSL K JIOOOMY acrekTy pa3pabOTKu Tpoliecca MM CHUCTEMBbI JIO00TO U3
CIIEIyIOLIETO:

- KOHBEPCHHU SIJICPHOTO MaTepuaa,
- oOoraieHus siIepHOTo MaTepuaiia,
- W3TOTOBJICHUS SJICPHOTO TOTLIHBA,
- pPEaKkTopoB,

- KPUTHYECKHX COOPOK,

- nepepadOTKU SAAEPHOTO TOILIHMBA,

- 00paboTku (He BKIJIIOYAs MEPEYNaKOBKH MM KOHAMLIMOHUPOBAHUS, HE
MPEeyCMaTPUBAIOIIETO pPAa3/ICleHUs] JIEMEHTOB, Ul XPaHEHUs WIN
3aXOpPOHEHHsI) OTXOJIOB CPEIHEro MM BBICOKOTO YPOBHSI aKTHBHOCTH,
coJiep KaluX IUTYyTOHHH, BBICOKOOOOTAIICHHBIN ypaH WiH ypaH-233,
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HO HE BKJIKOYAKOT JEATEIBHOCTb, OTHOCALIYIOCS K TEOPETUYECKUM  HIIU
(byHIaMEHTAIbHBIM HayYHBIM HCCIEIOBAHUAM MM K HAYYHO-MCCIIEOBATEIBCKUM H
OTBITHO-KOHCTPYKTOPCKUM ~ paboTaM 1O  TNPOMBIIUICHHBIM  NPUMEHEHHSIM
PaguoOU30TONOB, MEAULUHCKAM, THUAPOJIOTHYECKUM M CEIbCKOXO35HCTBEHHBIM
IIPUMEHEHUAM, U3YyYEHUIO IIOCJIEACTBUM Ul 340POBbS U OKPYXKAIOLIEH CPEeabl U IO
YCOBEPLICHCTBOBAHUIO TEXHUYECKOTO 00CITY)KMBAHHUS.

IInomanka o3Ha4aeT TEPPUTOPUIO, TPAHULIBI KOTOPOU ompeneneHbl TypKMEHUCTaHOM
B COOTBETCTBYIOIIEH MHPOpPMALMU O KOHCTPYKUMH YCTAaHOBKH, BKIIIOYAs
OCTaHOBJICHHYIO YCTaHOBKY, a TaKX€ B COOTBETCTBYIOIIEH HH(pOpPMAIMU O MeECTe
HaXOXXJCHUS BHE YCTAaHOBOK, TIJile OOBIYHO WCIOJB3YETCsl SJEpHBI MaTepual,
BKJIKOYasl 3aKpPBITO€ MECTO HAXOXICHUSA BHE YCTAaHOBOK, I'ZIE PaHEE HCIOJIb30BAJICS
AJIEpHBIN MaTepuan (KOTOpble OTPAaHUUYMBAIOTCS MECTaMHM HAXOXKIEHUS, 1€ UMEIOTCS
ropsuue KaMmepbl WIM OCYILECTBIISUIACHh JEATEIbHOCTb, CBA3aHHAs C KOHBEPCHUEH,
oOoraiieHrueM, U3roTOBJICHUEM WU NepepaboTkoil TorumBa). Ilmomanka BKiIouaeT
TaKkXKe BCE OOBEKThI, COBMECTHO pa3MEIICHHbIC C YIOMSHYTBIMU BBIIIE YCTAHOBKOM
WM MECTOM HAaXOXKACHMUS, C LEIbI0 IPENOCTABICHUS WIM HUCIOJIb30BaHUS
CYIIECTBEHHBIX CPEICTB 0OeCHeueHus], BKIOYas: Topsayre KaMepbl Uit 00paboTKH
OOJIy4eHHBIX MaTepUaloB, HE COJICPKALIMX SACPHBIA MaTepuai; YCTaHOBKH JUIS
00paboOTKM, XpaHEHUS M 3aXOPOHEHHUS OTXOJOB; a TaKXKE 3JaHUSA, CBSI3aHHBIC C
COTJIACOBAHHOM JEATENBHOCTBIO, OIPENeIeHHON TypKMEHUCTAHOM B COOTBETCTBUU CO
cTaThel 2.a.1v) BBIIIIE.

CHsTas ¢ SKCIIyaTallid YCTAaHOBKA WJIM CHATOE C SKCIUTyaTallud MECTO HaXOXKJICHHS
BHE YCTAaHOBOK O3HAYalOT OOBEKT MM MECTO HaXOXACHHUS, Ha KOTOPBIX
JEMOHTHPOBAHbl WM CAETaHbl HEMPHUIOJHBIMH K SKCIUTyaTalldd OCTaBIIHECS
KOHCTPYKLIMH M 00OpyIOBaHME, BaKHBbIE JUIsI €e(ero) MCIOJB30BaHMSA, TaK YTO
OHa(OHO) HE MCHOJB3YyeTCs Ul XPaHEHUs SAEPHOTO Marepuana U He MOXKET Jajee
UCTOJB30BaThCA Il OOpalleHHsl C SOCpHBIM MaTepualioM, €ro oO0pabOTKH WU
UCTIOJIb30BAHUS.

OcTaHoBICHHAs YCTAaHOBKA WM 3aKpbITOC MECECTO HAXOXIACHHUA BHC YCTAHOBOK
03HAYalOT 00BEKT WU MECTO HaxXO0XXACHU:, DKCIUTyaTallusd KOTOPBIX MPCKpaIlCHa U U3
KOTOPBIX U3BAT H[[GpHBIﬁ MaTepuajl, HO KOTOPbIC HC CHATHI C OKCIUTyaTalluu.

BricokoOOOTaleHHBI YpaH O3HA4YaeT ypaH ¢ OOOraiieHueM I0 H30TOIy ypaH-235
20% wnu BbILIE.

Ot10op mpo6 okpyxarommen cpesibl B KOHKPETHOM MECTe HaXOXKIACHUS 03HAYaeT 0TOOP
npo0 okpyxaromei cpenasl (HampuMep, BO3IyXa, BOJbI, PACTUTEIHLHOCTH, TOYBHI,
3arpsiI3HEHUI) B ONIPENIETIEHHOM ATEHTCTBOM MECTE HaX0XKAECHUS U HENOCPEACTBEHHOM
OMM30CTH OT HEro € IENbI0 COACHCTBHS ArEHTCTBY B IOJATOTOBKE BBIBOJOB 00
OTCYTCTBHM HE3aSBJICHHBIX IEPHOTO MaTepHalla WM SACPHON ACATEIBHOCTH B OTOM
OIIPEIETICHHOM MECTE HaXOXKACHHUS.

OTt60p P00 OKpyKarOIIel cpelibl Ha OOUIUPHON TEPPUTOPUHU O3HAYAET OTOOP MPOO
OKpyXXarmllel cpeapl (HampuMmep, BO31yXa, BOJIbl, PACTUTEIBHOCTH, IOYBHI,
3arpsi3HEHUI) B psie ONpEeAENeHHBIX ATrEHTCTBOM MECT HAaxOXICHHMS C IEJbIO
COHeﬁCTBHH AFCHTCTBy B IIOAT'OTOBKE BBIBOJIOB 06 OTCYTCTBHUU HC3ajABJICHHBIX
SIEPHOTO MaTepHasa Wi SACPHON NesTeIbHOCTH Ha OOIITUPHON TEPPUTOPHUH.
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SnepHbIl _Marepuan COIJIaCHO OIpECNICHHI0, JAaHHOMY B crarbe XX VYcTasa,
03HA4YaeT 000N MCXOIHBIA MaTepHall WIH JIF000H CrelUanbHBIA PaCIIeTUISIONIHIACS
Marepuai. Tepmun '"ucxongHeli MaTepuan" He JOJDKEH TOJIKOBATbCA Kak
NPUMEHSIOIIMICS K pylie WU oTXoAaM pyabl. Jlroboe onpenenenue, nanHoe CopeTom
B COOTBETCTBUU cO cTaTbel XX VYcraBa AreHTCTBa IOCJHE BCTYIUIEHUS B CHIY
Hacrosuero IIpoTokosa, KOTOpoe pacIIMpseT CIMCOK MaTepUalioB, CUUTAIOLIUXCS
HUCXOJHBIM MaTepUaJIOM WIH CIHEHHUAIBHBIM paCUICIUIONUMCI  MaTepHalioM,
BCTYIIAET B CHJIY B COOTBETCTBUM C HACTOSIIUM [IPOTOKOIOM TOJIBKO MOCIE IPUHATHUS
TypxkMmeHucTaHoMm.

YcTaHoBKa O3HAYAET:

1) peakTop, KpUTHYECKYyl0 COOpKy, 3aBOJ 10 KOHBEPCHH, 3aBOJ IO
M3TOTOBIICHUIO, IepepabaTHIBAIONIYI0 YCTAaHOBKY, YCTAHOBKY JJISI pa3/iesieHUs
M30TOIOB WM OTAEIbHOE XPAaHWINILE; WIN

i) m000€ MEeCTO HAXOXACHUS, TJe OOBIYHO HMCIIOJIB3YETCS SACPHBINA MaTepuail B
KOJIMYECTBAX, MPEBBIIAIONINX OMH Y(PHEKTHBHBIH KHIOTpaMM.

MecTo HaxXOXXICHHsS BHE YCTAaHOBOK O3HAYaeT JII0OOOW OOBEKT WM JI000€ MEcTo
HAXOXXJCHMS, KOTOpbIE HE SBISIIOTCS YCTAHOBKOW, M TI/i€ OOBIYHO HCIOJIB3YeTCs
SACpHBIA MaTepuajd B KOJMYECTBAX, PaBHBIX OJHOMY 3(PQPEKTMBHOMY KHIIOTpaAMMY
UJIU MEHEE.
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COBEPHIEHO B Bene 17mas 2005roma B JBYX OHK3EMIUISIpaX Ha PYCCKOM M
AHTJIMHCKOM SI3BIKAX, IPUYEM 00a TEKCTa SBISIOTCS PaBHO ayTCHTUYHBIMHU.

3a TYPKMEHUCTAH 3a MEXAVHAPOJHOE ATEHTCTBO 110
ATOMHOMU SHEPI'MU:

(monmucek) (monmuce)

Pamny Mepenos Moxamen Onbbapaneit

MUHUCTP MHOCTPAHHBIX ACII ['enepanpHbIll TUPEKTOP
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iii)

Vi)

vii)

viii)

MNPUJIIOKEHMUE I
IMEPEYEHb BUZIOB JJIEATEJIBHOCTH, O KOTOPBIX TOBOPUTCA
B CTATBE 2.a.iv) HACTOSILLEI'O ITPOTOKOJIA
W3roroBienre poTOpHBIX TPYO A7t HeHTpUudyr minm coopka ra3oBbIX HEHTPUPYT.

PoTtopHbie TpyOBI UIs 1IeHTpU(YT 03HAYAIOT TOHKOCTCHHBIE HUIUHAPHI, OMHUCAHUE
KOTOPBIX IpuBeieHo B pasaerne 5.1.1 b) [Ipunoxenus 1.

I'a3oBble 1EHTpUGYrH O3HAYAIOT LEHTPU(DYTH, ONMUCAHUE KOTOPBIX IMPHBEIEHO BO
BBOJIHOM 3aMeuaHuu K paszaeny 5.1 Ipunoxxenus II.

Wzrorosnenue qud@y3noHHBIX OapbepOB.

Juddysnonnsie 6apbepbl 03HAYAIOT TOHKHE TOPUCTHIE (DPMIIBTPBI, OTIUCAHHE KOTOPBIX
npuBeaeHo B paszzene 5.3.1 a) Ilpunoxenus 11

NsroTtoBnenue uiu cOOpKa CHCTEM, HCTIONB3YIONIUX JTa3epPhl.

CucreMbl, CHOJB3YIOIIKE Ja3epbl, 03HAYAIOT CUCTEMBI, BKIIOYAIOIINE TE€ MPEAMETHI,
OIIMCaHUE KOTOPBIX NpUBEIEHO B pasaeine 5.7 Ipunoxenus 11.

H3roroBneHue wim c60p1<a QJICKTPOMATrHUTHBIX CCIIapaTOpPOB U30TOIIOB.

DJEKTPOMAarHUTHBIE CENapaTopbl HM30TONOB O3HAYAIOT T€ MNPEAMETHI, O KOTOPBIX
roBopurcs B paznene 5.9.1 [Ipunoxenus Il u kotopsie comep:kaT UCTOYHUKU HOHOB,
ONMCAaHNE KOTOPBIX NPUBEAEHO B paszaeine 5.9.1 a) [Ipunoxenns 1.

W3rotoBienue nin cOopka KOJIOHH UM SKCTPAKIIMOHHOTO 000PYI0BaHHUS.

KoJOHHBI WJIM JKCTPAKIIMOHHOE O0OPYAOBAHHME O3HAYAIOT T€ MPEIMETHI, OMUCAHUE
KOTOpBIX MpHUBEIEHO B pazaenax 5.6.1, 5.6.2, 5.6.3, 5.6.5, 5.6.6, 5.6.7 u 5.6.8
[Ipunoxenus II.

W3rotoBiieHre  pa3lENUTENBHBIX  COMEN  WJIM  BHUXPEBBIX  TPYOOK s
a’pOIMHAMHUYECKOT0 00OTaIlleHH .

PaznenuTenpHble cOmIa WM BUXPEBbIE TPYOKH JUISl a9POIMHAMUYECKOT0 000raIieHus
O3HAYaIOT pa3/IelIUTeNbHbIE COMJIa W BHUXPEBBIE TPYOKH, OMHCAHHUE KOTOPBIX
IIPUBEACHO COOTBETCTBEHHO B pazaenax 5.5.1 u 5.5.2 ITpunoxenus I1.

W3zrotoBienue uian cOOpKa CUCTEM T'€HEPALUU YPaHOBOW TUIa3MBI.

Cucrempl _TeHepallMy _ypaHOBOW IUIa3Mbl O3HA4alOT CUCTEMBI Il TE€HEpaluu
YPaHOBOM IJIa3Mbl, OIIMCAHUE KOTOPBIX NpUBEEHO B paznene 5.8.3 IIpunoxenns 1.

N3roToBnenne MUPKOHUEBBIX TPYO.

[{upkoHUEBBIC TPYOBI 03HAYAIOT TPYOBI, OMKUCAaHNE KOTOPHIX MPUBEACHO B pazzerne 1.6
IIpunoxenus II.




x1)

Xii)

xiii)

Xiv)

XV)

[Ipon3BOACTBO WM MOBBILLICHUE KAUYECTBA TSXKEIION BObI WIIU IEUTEPUSL.

Tsxenas Boja WM JeUTEpUl 03HAYAIOT JEUTEPUid, TSKEITYI0 BOY (OKCHJ eUTepus)
u r0boe Apyroe COeAMHEHHE ICUTEepHUs, B KOTOPOM OTHOIICHHE YHCIa aTOMOB
JeUTepus K 4ucily aToMoB BoJopoaa nmpessimaet 1:5000.

W3zrorosnenue rpaputa saepHONR YUCTOTHI.

I'padurt sinepHON YMCTOTHI 03HAYaeT rpadut, ypoBEeHb YUCTOTHI KOTOPOTO BBIIIE, YEM
5 MUJITHOHHBIX YacTell OOPHOTO SKBUBAJICHTA, a INIOTHOCTh IpeBbimaet 1,50 r/em’.

H3roroBienre KOHTEHHEPOB A1 0OTYyYSHHOTO TOILTUBA.

KonreliHep ans 0OJIy4eHHOTO TOIUIMBA O3HAYAET €MKOCTh JUIsl TEPEBO3KH W/HMIIU
XpaHEHUsI OOTyYEeHHOTO TOIUIMBA, OOECIEUMBAIOIIYI0 XUMHUYECKYIO, TEIUIOBYIO H
paaualMoOHHYI0 3alIUTy, a TaKKe€ OTBOJ TEIJIa pacrlaja BO BpeMs MEpEeMEIlCHUs,
MEPEBO3KHU U XPAHEHUS.

N3roToBieHne peakTOPHBIX YIPABIIAIOIINX CTEPIKHEH.

PeakTopHble yIpaBisIOIIME CTEPKHM O3HAYAKOT CTEPHKHHU, OINUCAHUE KOTOPBIX
npuBeaeHo B paszzene 1.4 Ipunoxenus I1.

NsroTtoBnenune 6e30MacHBIX ¢ TOYKH 3PEHUS KPUTUUYHOCTH 0aKOB U PE3epPBYapOB.

be3onacHble ¢ TOYKHM 3peHHs] KPUTHYHOCTH Oaku W pe3epByapbl O3HAYAIOT Te
IIPEIMETHI, ONMCAHUE KOTOPBIX MpUBEEHO B pa3aenax 3.2 u 3.4 Ilpunoxenus I1.

W3rotoBiieHre MaluH A1 pyOKH 0OJIydeHHBIX TOIUTMBHBIX JIEMEHTOB.

Mamunbl i pyOKky 00JYYEeHHBIX TOIUIMBHBIX 3JEMEHTOB O3HA4al0T 000pyI0BaHUE,
ONMCAaHNE KOTOPOTo NnpuBeAeHo B paszaene 3.1 [Ipunoxenns I1.

CoopyxeHue ropsiaux Kamep.

Copsiurie kaMepbl 03HAYAIOT KaMEPy WU COCTUHEHHBIE MEXKTy COO0H KaMephl 00ITUM
00beMOM HEe MeHee 6 M°, CHAOKEHHBIC 3aITUTOI, PAaBHOM WM IIPEBBILIAIOLIECH
skBuBaeHT 0,5 M GETOHA IUIOTHOCTBIO 3,2 r/cM” wim Gouee, YKOMIIJIEKTOBAHHbIE
oOopynoBaHWEM JJisi MPOBEIEHUS OMEPalMii C UCIOJL30BAHHMEM JTHUCTAHIIMOHHOTO
yIpaBICHUS.




1.1.

1.2

IMPUJIOKEHMUE I1

IHEPEYEHDb COTJIACOBAHHOI'O OBOPYJIOBAHUA U HEAJAEPHOI'O
MATEPHUAJIA I OTYETHOCTHU OB OKCITIOPTE U UMIIOPTE B

COOTBETCTBHUM CO CTATBEH 2.a.ix)
PeakTopbl 1 peakTopHOe 000py/i0BaHHe

KommniekTHbIe siiepHBbIE peaKTOPbI

SlnepHble  peakToOphl, CHOCOOHBIE padoTaTh B PEeKUME KOHTPOJIHPYEMOM
CaMOIOJIEP’)KUBAIOIIEHCA LEMHOW peakuu JEIEHMs, HCKIIoYas peaKkTopbl
HYJIEBOM MOILHOCTH, KOTOpBIE OINPEAEHAIOTCA KaK PEaKTOpbl C IPOEKTHBIM
MaKCHUMaJIbHBIM YPOBHEM IPOM3BOJICTBA IUIYyTOHHUS, HE IIPEBBIIIAIOIINUM
100 rpammoB B rof.

[NOACHUTEJIBHOE 3AMEYAHUE

" nepHbli peakTop' B OCHOBHOM BKJIIOYAET Y3JIbl, HAXOASIIKUECS BHYTPHU KOpITyca
peaKkTopa UM HEMOCPEACTBEHHO MPUMBIKAIOIINE K HEMY, 000pyIoBaHHE, KOTOPOE
KOHTPOJMPYET YPOBEHb MOIIHOCTH B AKTUBHOM 30HE, U KOMIIOHEHTBI, KOTOpBIE
0OBIYHO COJepKAT TEMJIOHOCUTENb MIEPBOTO KOHTYpa aKTHMBHOW 30HBI peakTopa,
VI BCTYNAKOT C HUM B HEIIOCPEACTBEHHBIN KOHTAKT UJIU YIPABIISIOT UM.

He npeamnonaraercss MCKIIOYEHHE PEAKTOPOB, KOTOPBIE HAICKALIMM 00pa3oM
MOrJIM OBl TMOJBEPTrHYTHCS MOJU(PHUKALMK Ui TPOU3BOJCTBA 3HAYUTEIIHHO
Oonpmiero konumuectBa, 4eMm 100 rpaMMoB TuIyTOHMST B roi.  PeakrTopsl,
IIpeHAa3HAYEHHbIE Ul JUIMTEIBHOM SKCITyaTallud Ha 3HAYUTEIBHBIX YPOBHSX
MOIIIHOCTH, HE3aBUCUMO OT CTENEHHU UX BO3MOXKHOCTEH NMPOU3BOACTBA IUTYTOHUS,
HE paccMaTpHUBAIOTCS KaK "peakTopbl HYJIEBOM MOIIHOCTH .

PeaKTopm,le KopIyca BbICOKOI'O JaBJICHUSA

Merannuueckue Kopryca B cOOpe WJIM HMX OCHOBHBIE YacTH 3aBOJCKOTO
U3TFOTOBJIEHUS, KOTOPBIE CIELUAIBHO IPEAHA3HAYEHBbl WM IMOATOTOBJIEHBI IS
pa3MelIeHUs] B HUX aKTUBHOM 30HBI SJIEPHBIX PEAKTOPOB, KAK OHHM OIPEIEIICHBI B
nyHkTe 1.1. Bbllle, ¥ CIOCOOHBIE BBIACP)KUBATH paboyuee AaBJICHUE TEINIOHOCUTEIS
IIEpBOrO KOHTYpA.

I[NOACHUTEJIBHOE 3AMEYAHUME

Bepxusga rmumra Kopmyca BBICOKOTO [JAaBIEHUsS PEAaKTOpa OXBAaTbIBACTCSA
IYHKTOM 1.2 Kak OCHOBHas, 3aBOJCKOT0 M3rOTOBJIEHMSI, YACTh KOPIyCa BBICOKOTO
JaBJICHUS.

BHyTpenHue yactu peaktopa (HampuMmep, MOJIEPKUBAIOIINE KOJIOHHBI U TITUTHI
aKTHUBHOM 30HBI U Ipyrue BHYTPEHHUE YaCTH KOPITyca, HAMPaBIIAIOUUe TPYOBbI s
PETYIUPYIOIIUX CTEP)KHEH, TEIUIOBBIE SKPaHbI, NEPErOpPOAKH, TPYOHbIE PELIETKH
aKTUBHOM 30HBI, IUIACTHHBI JU(dy30pa U T.A.) OOBIUHO MOCTABIAIOTCS
MOCTABIIMKOM peakTopa. B HEKOTOpBIX ciydasx ONpeAeieHHblE BHYTpEHHHE
OTOpPHBIE KOMIIOHEHTHI BKJIIOYAIOTCS B HW3TOTOBJIEHHE KOPITyCa BBICOKOTO
JaBleHUs. OTH TPEAMETHl SBISIOTCS JOCTAaTOYHO BAKHBIMU C TOYKHU 3PEHHS
0€30MaCHOCTH M HAJEKHOCTH OSKCIUTyaTallud PEakTOpoB (M CIIEAOBATENIBHO, C
TOYKHM 3pEHMS TapaHTUHHBIX 0053aTENbCTB M OTBETCTBEHHOCTH ITOCTABIIUKA
peakTopa), yToObl MX MMOCTaBKa BHE PAaMOK OCHOBHOI'O COTJIAIIEHHUS O MOCTaBKe



1.3.

1.4.

1.5.

1.6.

1.7.

caMoro peakTopa He crana Obl 0OBIYHOM mpakTHKoi. IlosToMy, XOTsS OTAETBHAS
[IOCTaBKa 3TUX YHUKAJIBHBIX, CIIEHUAIBHO IIPEIHA3HAYCHHBIX U II0ArOTOBIEHHBIX,
BAXHBIX, KPYMHBIX M JOPOTOCTOSIIMX NPEAMETOB He o00s3aTeNbHO Oyrer
paccMaTpuBaThCS Kak BBIMAjamomas M3 cdepbl HHTEPECOB, TaKOMl crocod
IIOCTAaBKU CUUTAETCS MAJIOBEPOSTHBIM.

MauuHsbl VISl 3arpy3KH M BBITPY3KH PEaKTOPHOIr0 TOIIMBA

ManunynsTopHoe  000pyaOBaHHE,  CHEIHMATIbHO  MpeJHa3HAuUCHHOE WM
IIOATrOTOBJICHHOE I 3arpy3KU WJIM U3BJICUCHUS TOIUIMBA U3 SEPHBIX PEAKTOPOB,
KaK OHHM OIpeZeseHbl B IMyHKTE 1.1. BbIlIe, KOTOpPOE MOKET HCIIOJIb30BATHCA,
KOTJla PEaKTOp HaXOIUTCS TI0J Harpy3Ko, WiIM 00JajaeT TEeXHUYECKHUMHU
BO3MOKHOCTSIMM  JUII TOYHOI'O IIO3ULMOHUPOBAHMS WJIM OPUECHTUPOBAHUS,
MO3BOJISIOIIMMHU MPOBOJUTH HAa OCTAHOBJICHHOM PEAKTOPE CIIOXHBIE PabOTHI IO
Neperpy3Ke TOIUIMBA, MPU KOTOPBIX OOBIYHO HEBO3MOXHBI HENOCPEICTBEHHOE
HaOJI0IeHUE UITH TIPSIMOM TOCTYII K TOTUTUBY.

PeakTopHbIe ynpasisiomme cTepKHA

CrepxHH, cielMaIbHO NIPEIHA3HAYEHHbBIE UM MTOATOTOBJICHHbIE IS YIIPABICHUS
CKOPOCTBIO pEaKLUU B SACPHBIX PEAKTOpaX, KaKk OHU OIpeneseHbl B myHKTe 1.1.
BBIIIIE.

I[NOACHUTEJIBHOE 3AMEYAHUE

Croza e BKJIIOYAIOTCs, TOMUMO YacTH, MOIJIOIIAOLIEH HEUTPOHBI, €€ ONOPHbIE U
IIOJBECHBIE KOHCTPYKIIMH, €CIIA ITOCTaBKA IIPOU3BOJUTCS Pa3JENbHO.

PeakTopHbIie TPyOBI BHICOKOTO JaBJIeHHSA

TpyObl, KOTOpBIE CHEIUANBHO MPEAHA3HAYCHBI WU TOATOTOBICHBI IS
pa3MelieHns] B HUX TOIUTMBHBIX AJIEMEHTOB M TEIUIOHOCHUTENS TIEPBOTO KOHTYpa B
peakTopax, Kak OHH ONpeJesieHbl B myHKTe 1.1. BbIlne, mpu pabodeM NaBleHUH,
npessimatomniem 5,1 Mlla (740 ¢byHT/KB. ar0im).

IInpkonueBbie TPYObI

TpyOs! nnu c60pku Tpyd U3 METAUTMYECKOTO IIUPKOHUS UIIH €r0 CILIABOB, IO BECY
npeBpimatonye 500 kr B TedeHue JrOO0TO 12-MecsiMHOTO Tepuoaa, KOTOPBIE
CIEUUANbHO TPEAHA3HAYEHbl MM TOATOTOBJIEHBI Ui HUCIOJb30BaHUS B
peaKkTopax, Kak OHU OIpENEeNeHbl B MMyHKTE 1.1. BBIIIE, U B KOTOPBIX OTHOIIECHUE
1o Becy raHus K HUpKoHUI0 MeHblie yem 1:500.

Hacocel nepBoro KOHTypa TenJIOHOCHTEJIs

Hacocsl, cnenuanbHo IpeiHa3HauYeHHbIE WM TIOATOTOBJIEHHBIE 1S OAAEPKAHUS
LUPKYJISLUUU TEMJIOHOCUTENS IEPBOTO KOHTypa SJIEPHBIX PEAKTOPOB, KaK OHHU
onpezeneHsl B yHKTe 1.1. BhIIe.

I[NOACHUTEJIBHOE 3AMEYAHUE

CriennanbHO IpeJHA3HAYEHHbIE WJIM NOJATOTOBJIEHHBIE HACOCHI MOTYT BKJIIOUATh
CIIOXHBIE, YIUIOTHEHHBIE WM MHOTOKPAaTHO YIUIOTHEHHBIE CHCTEMBI JJIs
MIPEIOTBPAILIEHUS] YTEUYKH TEIUIOHOCUTENS IIEPBOIO KOHTypa, TI€pPMETHUHBIE
HAacoCbl M HAacoChl C CHUCTEMaMHM HWHEPLHUAIbHOM Macchl. OTO OIPEIEIICHUE
KacaeTcsi HacoCOB, aTTeCTOBaHHBIX Mo Kiaccy NC-1 wuiam 3KBHUBaJEHTHBIM
CTaHJapTaM.



2.2.

HesinepHbie maTepuaJibl 1JI PEaKTOPOB
[eiiTepuii U TaKeJIas BOAA

Jleitepuii, Tskenas Bojga (OKHCh JAeHTepusi) W J00O€ JApYyroe CoeAuHEHHE
JelTepusi, B KOTOPOM OTHOIIEHHWE JEUTEpus K aroMaMm BOJOPOJa MPEBBIIIAET
1:5000, mpenHa3zHaueHHbIE JUIsl MCIOJIb30BaHUS B AJIEPHBIX PEAKTOpAX, KaK OHHU
omnpeneneHsl B myHKTe 1.1. Bbllle, B KoJu4ecTBax, npespimmaomux 200 Kkr aToMoB
naeurtepuss Ais  J000H  OAHOM  CTpaHBI-NIOJydaTesns B TEYEHHE JIIOOOTO
12-MecsiuHOrO Nepuoaa.

AnepHo-4uCTBIN rpapuT

I'padur, wuMeromMii CTENEHb YHUCTOTHI BBIIIE S-MHJUIMOHHBIX OOpPHOTO
SKBUBAJNEHTA, C IUIOTHOCTBIO Gosbmre uem 1,50 r/cM’, mpeaHa3HAYCHHBIA UIs
HCII0JIb30BAHUS B SIIEPHBIX PEAKTOpAX, KaK OHM OIpe/eeHbl B MMyHKTE 1.1 Bble,
B KOJIMYECTBAX, MPEBBIMIAIONIUX 3 X 10* xr (30 METPHYECKUX TOHH) Ui JTFO00H
OJTHOW CTpaHBI-TIOJIyYaTeNs B TeUeHHE JTI000ro 12-Mecs4Horo nepuosa.

I[TPUMEYAHUWE

Jlns meneid SKCHOPTHOTO KOHTPOJI IPAaBUTEIbCTBO OIpenenseT, OyayT Jiu
JKCIIOPTHBIE MAPTUU COOTBETCTBYIOIIETO BBIIMICYKAa3aHHBIM XapaKTEPUCTUKAM
rpaduTa UCIOIB30BATHCS B SIEPHBIX peaKkTopax.

YcranoBku 1A nepepaloTKH  00JIy4YeHHBIX TOIUIMBHBIX JJIEMEHTOB U
o0opynoBaHMe, CHeNUAIbHO MpeJIHa3HAYeHHOe WJIH MOATOTOBJICHHOE ISl
3TOro

BBOJIHOE 3AMEYAHUNE

ITpu nepepaboTke 00IYyIEHHOTO ASPHOTO TOIUIMBA IUTYTOHUHN M ypaH OTACISIOTCS
OT BBICOKOAKTHUBHBIX MPOJYKTOB JICJICHUS U JPYrUX TPAHCYPAHOBBIX 3JEMEHTOB.
Jlnsi Takoro paszeneHus MOTYT HCIOJB30BaThbCs Pa3IUYHBIC TEXHOJIOTHMYECKHE
MIPOLIECCHI. Opnako co BpemeHem mpomecc '"Ilypekc" cran nHauboiee
pacrpoCTpaHEeHHBIM M TPUEMIIEMBIM. OTOT MPOLECC BKIIOYAET PacTBOPEHHUE
OOJIy4eHHOTO SJIEPHOTO TOIUIMBA B Aa30THOW KHUCIOTE C TOCIEAYIOIIUM
BBIJICJICHUEM  ypaHa, IUIYTOHHUS W TPOAYKTOB  JICJIEHUS  AKCTpaKIUeH
pacTBOpUTEIIEM C MOMOIIBI0 TpuOyTHIIhochaTa B OpraHMUECKOM pa3daBUTeEe.

TexHosornueckue mpolecchl Ha pa3IuyHbIX ycTaHoBkax Tuna "[lypekc"
AHAJIOTUYHBI U BKIIOYAIOT: M3MEJIbYeHHE OOIYyUYEHHBIX TOIUIMBHBIX 3JIEMEHTOB,
pacTBOpeHHWE  TOIUIMBA,  OKCTPAKLUMUIO  pPAacTBOPUTEIEM U XpaHEHHE
TEXHOJIOTUYECKOM JKHIKOCTH.  MOXET HMETbCs Takxke O00OpylOBaHHE JUIS
TEIUIOBOW JEHUTPALMU HHUTpaTa ypaHa, KOHBEPCUU HUTpATa IIYTOHUS B OKHUCH
WIA METalll, a TaKKe /Uil 00pabOTKH KUAKHX OTXOIOB, COJCPKAIIUX MPOIYKTHI
JETIeHNs, 10 MOJIydeHUs: (GOPMBI, IPUTOTHON JUIS MPOJOIDKUTEIBHOTO XpaHEHHS
WK 3axopoHeHus. OHAaKO KOHKPETHBIE THIbI M KOH(UTypaius o00pya0BaHUs,
BBITIOJIHSAIONIETO 3TU (DYHKIIMHM, MOTYT pPa3lIMYaThCs HA PA3JIMYHBIX YCTaHOBKAaX
tuna "[lypekc" MO HECKOJBKMM NpUYMHAM, BKIIOYas THUIBI M KOJHMYECTBO
oOJIy4eHHOTO0  SAEPHOrO  TOIUIMBA,  MOJJEXKAIIEro  mHepepaboTke, |
IpEarnoaraeMplii  MpoIecC OCAKICHHUS H3BJICKAEMBIX MAaTepHalioB, a TaKXke
OpPUHLUIOBL  obecrieueHst OE30MacHOCTH M TEXHUYECKOro  OOCITyKHBaHMA,
MPUCYIINE KOHCTPYKIUU JAaHHON 0OCTaHOBKH.



3.1.

3.2

"VcraHoBKa il mepepabOTKH OOJTyUYEHHBIX TOIUIMBHBIX 3JI€MEHTOB'" BKIIIOYAET
000pyZ0BaHNE ¥ KOMIOHEHTHI, KOTOpbIE OOBIYHO HAXOATCS B MPSIMOM KOHTAKTE C
0OJIy4eHHBIM TOIUIMBOM M OCHOBHBIMH TE€XHOJOTMYECKUMHU MOTOKAMH SITEPHOTO
MaTepuaia 1 MpoIyKTOB JIEIEHUs], U HEMOCPEICTBEHHO YIPABISAIOT UMHU.

OTu mpouecchl, BKJIOYas IOJHBIE CHUCTEMBl M KOHBEPCUM IUIYTOHUSA H
MPOU3BO/ICTBA METAIIMUECKOTO IUIYTOHUS, MOTYT OBbITh HUICHTU(HUIIMPOBAHBI IO
MepaM, TPUHUMAaeMbIM JJs [PENOTBpALlEHUs] ONAcHOCTE B CBS3U C
KPUTUYHOCTBIO (Hampumep, MepaMH, CBSI3aHHBIMH C T€OMETpHeii), oOimyueHrueMm
(HampuMep, MyTeM 3aIIUThl OT OOIY4eHHs) U TOKCHYHOCTBIO (HallpuMep, Mepamu
10 YAEP KaHUIO).

[Ipenmersl 00OpynOBaHUS, Ha KOTOpBIE, KaK CUMTAETCS, PaCIPOCTPAHACTCS
3HayeHue ¢paszpl "M 000pynOBaHHME, CIEUUATBHO NPEAHA3HAYCHHOE WIH
MOJATOTOBICHHOE" JUIsI TepepadOTKU OOJYyYEHHBIX TOIUIMBHBIX AIIEMEHTOB,
BKJIFOYAIOT:

MauuHsb! ISl pyOKH 00,1y4eHHBIX TOIIMBHBIX 3JIEMEHTOB
BBOJIHOE 3AMEYAHUE

D710 000pyIOBaHHE HMCHOJB3YETCS Ul BCKPBITUS OOOJIOYKH TOIUIMBA C IEIBIO
MOCJIEYIOIIEr0 PaCTBOPEHUSI OOJydEHHOTO siiepHoro marepuana. Kak mpasuiio,
UCIIOJIB3YIOTCS CHICIMANBHO TMPeIHa3HAUYCHHbIC, CKOHCTPYHPOBAHHbBIE Ul PYOKH
MeTajyla YCTPOMCTBA, XOTS MOJKET WCIIOJIB30BaThCs M 00Jiee COBEPIICHHOE
o0opyJ0BaHuE, HAIPUMED Ja3ephl.

JINCTaHIIMOHHO yIpaBisieMoe 000pyAOBaHKE, CIECHUATBHO MPEIHA3HAYCHHOE WIIN
MOJIrOTOBJICHHOE JUTS MCIIOJIb30BAaHUS HA YCTAHOBKE IO INEpepadoOTKe, Kak OHa
OTIpe/ieICHa BBIIIE, UTS PE3KH, PyOKH WM HApE3KU COOPOK, MyYKOB MIIH CTEPIKHEH
00JIy4e€HHOTO SAEPHOT0 TOIUINBA.

JuccosibBepbl
BBOJIHOE 3AMEYAHUE

B nmcconbBepsl OOBIYHO MOCTYMAET M3MENbYEHHOE OTpaboTaBliee TOILIMBO. B
3TUX 0€30MacHBIX C TOYKH 3pPEHHS KPUTUYHOCTU pe3epByapax OOIydEeHHBIH
SICpHBIA MaTepuall PacTBOPSETCS B a30THOW KHCIIOTE, U OCTAaIOIIHecs OOpe3KH
000JI0YeK BBIBOJAATCS U3 TEXHOJIOTUYECKOTO TIOTOKA.

be3onacHble ¢ TOYKHM 3peHUS KPUTUYHOCTH pe3epByaphl (HAIpUMEp, MAajoro
IMaMeTpa, KOJIbLIEBBIE WM  TNPSMOYTOJIbHBIE  PE3epBYaphl), CIIEHUAIBHO
NpeJHa3HAYCHHbIE WM TOJATOTOBJICHHBIC Ul WCIOJb30BAHUS HA YCTAHOBKE IO
nepepaboTKe, KaKk OHM OIpeNeNIeHbl BBINIE, U PACTBOPEHHS OOIYy4EHHOTO
SAEpHOTO  TOIUIMBA,  KOTOPbIE  CIIOCOOHBI  BBIAEPKUBAaTH  TOPSUYIO,
BBICOKOKOPPO3MOHHYIO JKHJKOCTb M MOTYT JTUCTAaHLMOHHO 3arpyXarbCsi H
TEXHUYECKU O0OCITYy>KUBATHCS.



3.3.

3.4.

JKCTPAKTOPHI U 000pyI0BaHNE UISI IKCTPAKIMH PACTBOPHUTEIEM
BBOJIHOE 3AMEYAHUE

B sKCTpakTOpBI ¢ pacTBOPHUTEIEM IMOCTYIMAET KaK pacTBOP OOJYYEHHOTO TOILTUBA
U3 JMCCOJIbBEPOB, TaK M OPraHWYECKUH pacTBOpP, C IOMOIIBI0 KOTOPOTO
pasfensioTcs ypaH, IUIyTOHHH M TNpOAyKThl aeneHus.  OOopynoBaHue s
HKCTPAKIIUHM PACTBOPHUTEIEM OOBIYHO KOHCTPYUPYETCS TAKUM 00pa3oM, 4TOOBI OHO
YIOBIIETBOPSJIO  JKECTKMM  JKCIUTyaTallUOHHBIM ~ TpeOOBaHMSAM, TaKUM, Kak
JUTUTENBHBIA  CPOK  CIIY)KObI 0€3 TEeXHMYECKOro OOCIYy)KUBAHHS WM JIeTKas
3aMEHSEMOCTh, MPOCTOTA B AKCIUIyaTallMM W YIPABICHHUH, a TaKKe T'MOKOCTH B
OTHOIIICHUH N3MEHEHHS apaMeTPOB MpoLecca.

CnenuanbHO  TNpenHa3HAUYEHHbIE WM TOJTOTOBJICHHBIE  3KCTPAKTOPHI €
pacTBopuTElEeM, TaKWe, KaK HacaJo4Hble WM IYIbCAllMOHHbIE KOJIOHHBI,
CMECUTEIIbHO-OTCTOMHBIE ammaparhl WK IEHTPOOEKHbIE KOHTAKTHBIE arapaThl
JUIL  MCTIOJIb30BaHUSl Ha YCTaHOBKE MO 0O0paboTke OOIy4eHHOrO TOIUIMBA.
DKCTPAaKTOPbI C PACTBOPHUTEIEM JOJDKHBI OBITh YCTOWYHMBBI K KOPPO3MOHHOMY
BO3JICUCTBUIO a30THOM KHCIOTBI.  DKCTPAKTOPbl C PacTBOpPHUTEIEM OOBIYHO
M3TOTaBJIMBAIOTCS C COOJIIOJICHUEM YpPE3BbIYaifHO BEICOKMX TPeOOBaHUMN (BKIIOUAs
IpPUMEHEHHE CIENUAbHBIX METOJOB CBapKH, HWHCIEKUMH, oOecredeHue u
KOHTPOJIb KayecTBa) W3 MAaJOYIJIEPOJUCTHIX HEpPXKABEIOIIUX CTanel, THUTaHa,
LUPKOHUS WM IPYTUX BBICOKOKaYECTBEHHBIX MAaTEPHAJIOB.

XuMHu4yecKHe pe3epByaphl 1Jisl BbIAEPKUBAHUA HJIN XPaHeHUs
BBOJIHOE 3AMEYAHUE

Ha orame »9KkcTpakumum  pacTBOpuTeNeM  00pa3yloTcs TpU  OCHOBHBIX
TEXHOJIOTUYECKUX TOTOKA JXKUAKOCTH. Pe3epByapbl Ui BbIACPKMBAaHUS WIN
XpaHEHUs UCMOJNB3YIOTCS B JaylbHEHIIel o0paboTke BCeX Tpex TMOTOKOB
CIIETYIOIIUM 00pa3oMm:

a)  pacTBOpP YMUCTOIO A30THOKMCIOIO ypaHa KOHLIEHTPUPYETCS BBIIAPUBAHUEM
U TIPOUCXOJUT IIPOLECC JEHUTPALUH, TJI€ OH IPEBPAIAETC B OKCUJ YpaHa.
OTOT OKCUJ IOBTOPHO UCIIOJIB3YETCS B AEPHOM TOIIJIMBHOM LIUKJIE;

b)  pacTBOp BBICOKOAKTHUBHBIX MPOJYKTOB JICJIEHUS OOBIYHO KOHIICHTPUPYETCS
BBIIIAPUBAHUEM U XPAHUTCS B BUAE KOHLUEHTPUPOBAHHOM JKUIKOCTH. ITOT
KOHIICHTPAT MOJKET BIIOCIEICTBUM TMPOUTH BBHIMAPUBAHHE WM OBITH
npeobpa3oBaH B GOpMY, IPUTOIHYIO Il XPAHEHUS WIIN 3aXOPOHEHUS;

C) pacTBOp YMUCTOrO HUTpATa IUTYTOHUS KOHIEHTPUPYETCS M XPAHHUTCA [0
MOCTYIJICHHUS Ha JajbHEWIINE ATalbl TEXHOJOTHYECKOTo Impolecca. B
YaCTHOCTH, pe3epByaphbl Ul BBLACPKUBAHUS WM XPaHEHHUS PacTBOPOB
IUTYTOHUSI KOHCTPYHPYIOTCSL TaKUM 00pa3oM, YTOObI N30eKaTh CBS3aHHBIX C
KPUTHUYHOCTBIO MpOOJIEM, BO3HUKAIOUIMX B pE3ylbTaTeé HW3MEHEHUH B
KOHIICHTpALWHU Wi (popMe JaHHOTO MOTOKA.

CrenuanbHO IIpelHAa3HAYEHHBbIE WJIM IOATOTOBJIEHHBIE pPE3EpByapbl Ul
BBIJICP)KUBAHMSI MJTM XPAHEHUS IS UCTIOJIb30BaHUsI HA YCTaHOBKE MO mepepadoTke
oOyueHHOro ToIuMBa. Pe3epByaphl A BBIACP)KUBAHUS WIIM XPAaHEHHS JOJKHBI
ObITh  yCTOMYMBBI K KOPPO3MOHHOMY BO3JCHUCTBUIO a30THOH  KHCIIOTHI.



3.5.

3.6.

PesepByapbl sl BBIICP)KMBAHUS WJIM XPAaHEHUS OOBIYHO HM3TOTABIMBAIOTCS U3
TaKUX MAaTEpUAIIOB, KaK MaJIOYIVIEPOAUCTBIE HEPIKABCIOIIUE CTalIM, TUTAH WIH
LUPKOHUKM WIM JApyrue BBICOKOKAYECTBEHHBIE MaTepuaybl.  PesepByapbl Ui
BBIICP)KUBAHMS MJIM XPaHEHHs] MOTYT OBITh CKOHCTPYMPOBAHBI TaKUM 00pazoMm,
4TOOBl WX OKCIUIyaTalsi M TEXHUYECKOoe OOCIy)XKMBaHHWE MPOU3BOIUIICH
JIMCTAHIIMOHHO, W MOTYT HMMETh CIEAYIOIIUE OCOOCHHOCTH C TOYKH 3PEHHS
KOHTPOJIS 32 SIAEPHON KPUTUYHOCTBIO:

1) OOpHBI SKBUBAICHT CTEHOK WJIM BHYTPEHHHUX KOHCTPYKIHMI paBeH II0
MeHbIei mepe 2%, 1o

2) UMIMHAPUYECKHE pe3epByapbl MMEIOT MaKCUMalbHBIM 1auameTrp 175 MM
(7 mroitMoB), MO0

3)  TpSIMOYTOJIbHBIN MU KOJBIIEBOUW pe3epByap UMEET MaKCHMAIbHYIO IITUPUHY
75 mm (3 nmroiima).

Cucrema KOHBEPCHHM HUTPATA IUIYTOHUSI B OKCH/Y

BBOJIHOE 3AMEYAHUE

Ha GonbIIMHCTBE YCTAaHOBOK IO MEpepadOTKe 3TOT KOHEYHBIH MpOoIlecC BKIIOYACT
KOHBEPCUIO pAacTBOpa HHUTpaTa IUIYTOHUS B JBYOKHCH IUTyTOHHsS. B uucio
OCHOBHBIX OIEpalMii 3TOro TMpoliecca BXOAAT: XpaHEHHE M KOPPEKTUPOBKA
MCXOJTHOTO TEXHOJIOTMUYECKOTO MaTepHaja, OCAXICHUE U pa3JielieHHe TBEpJOU U
KUIKOM  (a3pl, mNpokanuBaHue, OOpalleHHe ¢ TPOAYKTOM, BEHTHIIALUS,
oOpaleHue ¢ 0TX0JJaMH U YIPaBJICHHUE POIIECCOM.

3aMKHYTBIE CHCTEMBI, CIEIHAILHO MPeIHA3HAYCHHBIE WM MOJATOTOBJICHHBIE IS
KOHBEPCUU HHUTpaTa ILUTyTOHUS B OKCHJI TUTYTOHUS, B YaCTHOCTH, 00OPYIOBAHHBIC
TakuM 00pa3oM, YTOOBI M30€kKaTh JOCTHIKCHHSI KPUTHUYHOCTH U PAAMANUOHHBIX
3¢ deKTOB, a TAK)KE CBECTH K MUHUMYMY OIMACHOCTH, CBS3aHHBIE C TOKCHYHOCTBIO.

CucreMa KOHBEPCHH OKCH/IA IUIYyTOHHS B METAJLT
BBOJHOE 3AMEYAHUE

OTOT mpolecc, KOTOPBI MOXKET OBITh CBSI3aH C YCTAaHOBKOHM 10 mepepaldoTke,
BKJIIOYAaeT (TOPUPOBAHME JBYOKUCH IUTYTOHHSA, OOBIYHO C TNPUMEHEHUEM
BBICOKOAKTHBHOTO ()TOPHCTOTO BOJOpOJA, C IEIbl0 MONy4deHus Qropua
IUIyTOHUS,  KOTOPBIM  BIOCIEACTBMM  BOCCTAHABIMBACTCA C  IOMOLIBIO
METAJUIMYECKOTO KaJIbLIAS BBICOKOW YUCTOTBHI O IOJYyYEHUsS METAILUINYECKOIO
IUTYTOHUS U (TOpHUAA KaJbIUS B BHUJE LUIAKAa. B YHCIO OCHOBHBIX OTEpaIlHii
JaHHOTO TIpollecca BXOAAT:  (QTOpUpOBaHUE (HANpUMEp, C TNPUMEHEHUEM
o0OpyZOBaHUs, COJAEpIKAIIEro OJaropoJHble METAJIbl WJIKM  3allUIIEHHOTO
MIOKPBITUEM U3 HHX), BOCCTAHOBJIEHHME MeTajlla (HAalpuMep, ¢ MNPUMEHEHHEM
KepaMHUYEeCKHX THIJIEH), BOCCTAHOBJIEHHE IIUIaKa, OOpaIleHHe C MPOJIYKTOM,
BEHTHJISALUS, 0OpaleHne ¢ OTX0AaMU H yIIPaBIECHUE MPOLIECCOM.

3aMKHYTbhI€ CUCTEMBbI, CHEIHAIbHO MPEeAHA3HAYCHHBIC WM MOATOTOBICHHBIC IJIS
MIPOU3BOJICTBA METAJUTMYECKOTO TUIYTOHHSI, B YACTHOCTH, 0OOPYIOBAHHBIE TAKUM
obpa3oMm, 4dYTOOBI U30EkKaTh MJOCTIXKCHHS KPUTUYHOCTH U PaTUAIlOHHBIX
3¢ dEeKTOB, a TAK)KE CBECTH K MUHUMYMY OIMACHOCTHU, CBS3aHHBIE C TOKCHYHOCTHIO.



5.1.

5.1.1.

YCcTaHOBKH JJI M3rOTOBJIEHHS TOIJIMBHBIX 3JIEMEHTOB

"VcraHoBka — UIA U3TOTOBJIEHMST  TOIUIMBHBIX  DJIEMEHTOB' BKJIFOYAET
obopynoBaHue:

a) KoTopoe OOBIYHO HAXOAWTCSA B  HEMOCPEJACTBEHHOM KOHTAaKTE€ C
TEXHOJIOTHYECKHM TOTOKOM SIIEPHOTO MaTepuaia WM HEMOCPEICTBEHHO
00pabaThIBaeT €ro, WK Ke YIPABISICT UM, HIIH,

b)  KOTOpOE repMeTHU3UpYET SAACPHBIA MaTepuall BHYTpU 000JIOUKH.

YcraHoBKH Ui pa3jiesieHMsl M30TONOB ypaHa uW 000pylOBaHHe, KpoMe
AHAJIUTHYECKUX  NPudOpPoOB, CIEeNUAIBHO NnpeIHa3HAYeHHOe Wik
MOAr0TOBJIEHHOE JIJIl ITOT0

[IpenMersl 000pymOBaHHS, Ha KOTOpPHIE, KaK CYUTAETCSA, PACIPOCTPAHSICTCS
3HaueHue Qpasbl "000pyqOBaHUE, KPOME AaHATUTHUECKUX MPUOOPOB, CIICIIUATHLHO
MpelHa3HauYeHHOE WM TMOATOTOBJICHHOE" Jisi pa3fefieHuss H30TOTOB YpaHa,
BKJTIOYAIOT B ceOst:

I'azoBble  nmeHTpUpYrMm M y3Jbl M  KOMIIOHEHTBI, CHEHUAJLHO
NpeJIHa3sHAYeHHbIe MM NOATOTOBJIEHHbIE /s HCHOJIb30BAHUA B TIa30BbIX
HeHTpudyrax

BBOJIHOE 3AMEYAHUE

l'azoBas neHTpu(yra OOBIYHO COCTOUT W3 TOHKOCTEHHOTO(BIX) MHIUHIPA(OB)
muamerpom oT 75 mm (3 mroitma) o 400 MM (16 groliMOB) € BEpTUKAIBHOU
LEHTPAIbHON OCBIO, KOTOpBIH(e) momenieH(bl) B BaKyyM M Bpalaercs(roTcs) ¢
BBICOKOW OKpY)KHOUM ckopocThio mopsaka 300 m/c uinu Gonee. st JOCTHKEHUS
OOJBIION CKOPOCTH KOHCTPYKIIMOHHBIE MAaTE€pPHAIIbI BPALIAIOIIMXCS KOMIOHEHTOB
JOJDKHBI MMETh BBICOKOE 3HAUYEHHE OTHOILIEHHUS MPOYHOCTH K IUJIOTHOCTH, a
poTopHast cOOpKa W, CIEIOBaTENbHO, OTACIbHBIE €€ KOMIIOHEHTBI JOJIKHBI
U3TOTOBIIATBCSL C BBICOKOW CTENEHbIO TOYHOCTH, 4YTOOBI paszbamaHc ObLI
MUHUMAJbHBIM. B oTnuume OoT Apyrux ueHTpudyr rasoBas HEeHTpUdyra s
oboraieHusi ypaHa HMEET BHYTPH POTOPHON KaMmephl Bpalmlaroluryrocs(uecs)
neperopoAky(u) B popmMe IUCKa U HEMOIBIKHYIO CUCTEMY MMOJaud U OTBOJIA ra3a
UFs, cocTosinyro 1o MEHbILIEH Mepe U3 TPEX OTAEIbHBIX KAaHAJIOB, /IBA U3 KOTOPHIX
COCIIMHEHBI C JIOMATKAMH, OTXOJSIIMMH OT OCH POTOpa K mepuepuitHOH dacTu
pOTOpHO# Kamepbl. B BakyymMe HaXOAWUTCS TakXkKe Psiji BAXKHBIX HEBPAILIAIOIIUXCS
3JIEMEHTOB, KOTOpBIE, XOTS M HMEIOT 0COOYI0 KOHCTPYKIHMIO, HE CIIOKHBI B
W3TOTOBJICHUUM W  HE  M3TOTOBIISIIOTCS W3  YHUKAJIbHBIX  MaTepHUAJIOB.
LlenTpudyxHas ycTaHOBKa, OJHAKO, TpeOyeT OONBIIOTO YHCIA  ATHX
KOMITIOHEHTOB, TaK YTO MX KOJMYECTBO MOXKET CIYXUTh BaXHBIM WHIHUKATOPOM
KOHEYHOI'O HUCIOJIb30BAHHUS.

Bpamarwumuecs KOMIOHEHTbI
a)  Ilomuble poTOpHBIE COOPKH:
TOHKOCTGHHHG I_[I/IJII/IH,Z[pBI Nnin pH,Z[ COCINHCHHBIX MG)K,Z[y C060ﬁ TOHKOCTCHHBIX

MUJIIMHAPOB, H3rOTOBJICHHBIX H3 OIHOIO WIIN boiee MaTepruajioB C BBICOKHUM
3HAYCHHUECM OTHOIIICHUA MMPpOYHOCTHU K IIJIOTHOCTHU, YKa3aHHBIX B



[NOACHUTEJIBHOM 3AMEYAHUU x Hacrosiuemy pazgeny. CoenuHeHue
WIMHAPOB MEXIY OO0 OCYIIECTBIISCTCS MPU MOMOIIY THOKUX CHIB(OHOB WIH
KOJIel, omucaHHbIXx B uactu S.1.1.c) Huxe. CoOpaHHBIii pOTOpP HUMEET
BHYTPEHHIOIO(ME) TIEPEropoJKy(M) M KOHIIEBBIE Y3JIbl, OIMCAHHBIE B YAaCTIX
5.1.1. d) u e) Hwke. OnHako moxHas cOOpKa MOXKET OBITh IMOCTABJICHA 3aKA3YHKY
B YaCTUYHO COOPAHHOM BHJIE.

b)  Poropuble TpyOBI:

CrneunajibHO MpeJHA3HAYCHHbBIE WU MOATOTOBJICHHbIE TOHKOCTEHHbBIE LIUIUHIPHI
¢ TomuuHOM creHku 12 mm (0,5 mroiima) uiaM MeHee, IUAaMETpPOM OT 75 MM
(3 moiima) o 400 mm (16 qI0KMMOB), HM3rOTOBJICHHBIC W3 OJHOIO WM OoJjiee
MaTepuaioB, UMEIOUIMX BHICOKOE 3HAYEHUE OTHOIICHUS MPOYHOCTH K IJIOTHOCTH,
ykazanHbiX B [IOSACHUTEJIbBHOM 3AMEYAHUWU k HacrosieMy pas3aeny.

C) Kounba unu cuiabQoHsI:

KoMInoHeHThl, cHenuanbHO MpEeAHA3HAUYEHHbIE WM IOATOTOBJIEHHBIE  JUIA
CO3/IaHUSI MECTHOM ONIOPHI JUIsi POTOPHON TPYOBI MITM COCMHEHUS Psiia POTOPHBIX
Tpy0. CunboHBI MPEACTABIAIOT COO0 KOPOTKUE IUIUMHIPHI C TOJIIUHON CTEHKH
3mm (0,12 mroitma) unum menee, auameTpoM ot 75 mm (3 mroitma) no 400 mm
(16 mroitMoB), UMEIONIMX OJMH TO(GP U U3TOTOBJIEHHBIC U3 OJHOTO M3 MaTEpPHAJIOB,
HMMEIOLIUX BBICOKOE 3HAUEHNUE OTHOILLIEHUS ITPOYHOCTHU K MJIOTHOCTH, YKa3aHHBIX B
[NHOACHUTEJIBHOM 3AMEYAHUWMU k HacrosiieMy pa3jieny.

d)  Ileperopomku:

Komnonentsl B ¢opme mucka aumamerpom ot 75mMm g0 400 mm (ot 3 1o
16 groiimMoB), cHeUManbHO MPEIHA3HAYEHHBbIE WM  IOJATOTOBJIEHHBIE AN
YCTQaHOBKM BHYTPU POTOPHOW TpyObl IEHTPUPYTH C LEIbI0 H30JUPOBATH
BBIIIYCKHYIO KaMepy OT TJIaBHOW pa3Je/IUTENbHON KaMepbl M B HEKOTOPBIX
ciydasix i yinyduieHus nMpKyiasauuu rada UFs BHYTpH IVIaBHOM pa3euTeIbHON
KaMepbl POTOPHOI TPYObI M M3rOTOBJICHHBIE U3 OJHOTO M3 MaTEpPHAJIOB, UMEIOIINX
BBICOKOE€ 3HAY€HHE OTHOIIEHHWS NPOYHOCTH K IUIOTHOCTH, YKA3aHHBIX B
[NHOACHUTEJIBHOM 3AMEYAHUWMU k HacrosieMy pa3jaeny.

e) Bepxuue/H>KHUE KPBILIKU:

Kommonentel B ¢opme mucka amamerpom ot 75 MM (3 mroiima) mo 400 mm
(16 groiiMoB), cHenuanbHO TMpPEAHA3HAYEHHBIE WM TMOJTOTOBJICHHBIE TaKUM
o0pa3oM, 9TOOBI TOYHO COOTBETCTBOBAThH JUAMETPY KOHIIOB POTOPHOW TPYOBI U
onmaromaps sTomy ynep:kuBatb UF6 BHyTpu ee. DTH KOMIOHEHTHI UCHOJIB3YIOTCS
JUIE TOTO, 4YTOOBI TOJICPKHBATh, YIEPKUBATh WIH COJAEPXKAaThb B cebe Kak
COCTaBHYIO 4YacTh 3JIEMEHTHl BEPXHETO NOAIIMIHUKA (BEPXHSS KPBIIIKA) WU
CIYyXUTh B  KAaueCcTBE  HECylled  4YacTH  BpAIIAIOLIUXCS  BJIEMEHTOB
AJNIEKTPOJIBUTATENSI U DJIEMEHTOB HIDKHETO MOAIIUIHHUKA (HUXKHSS KpPBIIIKA), U
W3TOTOBJISIIOTCA M3 OJHOTO W3 MaTepHaliOB, HMEIOIIMX BBICOKOE 3HAUYECHUE
OTHOLIEHMSI TNPOYHOCTH K IUIOTHOCTH, ykazaHHbIX B I[IOSCHUTEJIBHOM
3AMEYAHWMU k HacrosieMy pas3ieny.



5.1.2.

I[NOACHUTEJIBHOE 3AMEYAHUE

Jlis  BpamarImuxcsi KOMIIOHEHTOB LEHTPH(PYT HCIONB3YIOTCA — CIEIYIOIIHE
MaTepUabl:

a)  MapTeHCUTHOCTAPEIONINE CTalW, WMEIONIMe MaKCHUMAaIbHBIM Mpeet
npoyHOCTH Ha pacTspkerue 2,05 x 10° H/m® (300 000 ¢yHT/KB. mroiiM) MK
boiee;

b)  amOMHUHHEBBIE CIUIaBHI, UMEIOIIHE MAaKCUMaJIbHBIA MpeleN MPOYHOCTH Ha
9 2 .
pactsokenue 0,46 x 10° H/m” (67 000 ¢hyHT/KB. aroiim) umm 6oiee;

c) BOJIOKHUCTBIC (HUTENOT00HBIC) MaTepUabl, MPUTOHBIE IS
WCIIOJIb30BAHUSI B KOMIIO3UTHBIX CTPYKTypaxX M HMEIOIIME 3HAUYCHUS
yIEeIbHOro MOAyJs ympyroctu 12,3 x 10° M man Gosee M MAaKCHMAIBHOTO
yIEIbHOTO Tpenesa MPOYHOCTH Ha pactsokenue 0,3 x 10° M win Gonee
("yrensHbIH MOIyb yIpyrocti" - 570 Moxynb FOura B H/M, neneHHsbIi Ha
YIEIbHBIA BEC B H/M; "MakcHManbHbIit YIEIbHBIN IIpEeAeil IPOYHOCTU Ha
pacTskeHue" - 3TO MaKCUMAaJbHBIM Mpelies MPOYHOCTH Ha pacTshDKEHUE B
H/Mz, JICJIICHHBIN Ha yJIEJIbHBIN BEC B HAE,

CraTnuyecKkue KOMIOHEHTHI
a) IToAImMIMHUKY ¢ MATHUTHOM IIOIBECKOM:

CneunaibHO TpeIHa3HAYCHHbIE WJIM TOJArOTOBJICHHBIE MOAIIUITHUKOBBIE Y3IIBI,
COCTOSIIIIME M3 KOJILIIEBOTO MAarHUTa, MOJBEIICHHOIO B 000iMe, cojeparieit
nemmndupyromyto cpeny. OO6oiima nsrotoBinsiercs u3 croiikoro k UFs marepuana
(cm. TIOACHUTEJIBHOE 3AMEYAHMUE k pazneny 5.2.). Marnur coenuHseTcs
C TMOJIIOCHBIM HAKOHEYHUKOM WJIM BTOPBIM MarHUTOM, YCTAHOBJICHHBIM Ha
BEpXHEH KpBhIIIKe, OMMCAaHHON B pazzene 5.1.1. €). Maraut moxeTr uMeTs hopmy
KOJIbIIa C COOTHOILIEHHEM MEXJy BHEUIHUM W BHYTPEHHHM JMaMETpaMHu,
MEHBIIUM WX paBHBIM 1,6:1. Maraut mMoxetr uMeTh (Gopmy, 0OECTICUNBAIOIIYIO
HavyaneHy0 nponuraemocts 0,15 T'u/m (120 000 enuaun, CI'C) unu Gonee, wimm
OCTAaTOYHYI0 HAMAarHWUYeHHOCTh 98,5% wim Oomee, UIu MPOU3BEICHUE HHTyKITUU
HAa MaKCHMAIIbHYIO HAmpsDKeHHOCTH mons Ooxee 80 k/x/m (107 T'c.d). Kpowme
OOBIYHBIX CBOWCTB Marepuaia, HEOOXOTUMBIM MPEIBAPUTEILHBIM YCIOBUEM
SIBJISIETCS. OTpaHUYEHHE OYeHb MajbiMu Jomyckamu (menee 0,1 MM win
0,004 mroiima), OTKJIOHEHHMS] MarHUTHBIX OCEW OT TEeOMETPHUYECKHX OCell Wuiu
oOecrieyeHne 0co00i FOMOT€HHOCTH MaTepralia MarHuTa.

b)  Tlommmmuukw/nemmndepsr:

CnenuanbHO  MpeiHA3HAUYEHHBIE  WIM  TMOJATOTOBJICHHBIE  MOAIIUITHUKH,
coJiepKalue y3ea OCh/yIJIOTHUTENBHOE KOJIbIIO, CMOHTHPOBAHHBIN Ha eMIdepe.
Ochb 0OBIYHO TIPENCTABISIET COOON Bal U3 3aKAJICHHOM CTalld C OJHUM KOHIIOM B
¢dopme momycdeprl, U CO CpeACTBAMHU MOJCOCAMHEHUS K HIDKHEH KpBIIIKE,
omucaHHOM B paznene 5.1.1. e), Ha apyroM. Bai, ogHako, MOKeT OBITh COETMHEH
C TUAPOJAMHAMHYECKUM NOMMUIHUKOM. Koo umeer ¢opmy TabieTku ¢
nosrycepudeckuM yriyOJIeHneM Ha OJHOM TMOBEPXHOCTH. OTH KOMIIOHEHTBI
YacTO MOCTABJISIOTCA OTICIBHO OT AemMIiidepa.



5.2.

c)  MouekynsapHble HACOCHI:

CnenuanbHO  MpegHa3HAu€HHbIE WM TOJTOTOBJIEHHBIE  IMIIMHAPBL €
BBITOUCHHBIMU WJIM BBIJIABJICHHBIMM BHYTPH CIHMPAJbHBIMU KaHAaBKaMU M C
BBICBEPJICHHBIMU BHYTPH OTBEPCTUSMHU.  THUIOBBIMH pa3MepaMu SBISIOTCS
cienyrouue: BHYTpeHHUM auametp ot 75 mm (3 moitma) 10 400 mMm (16 mqroiimMoB),
tosmmuHa cteHku 10 mum (0,4 mroitma) mim 6osee, ¢ JUIMHOM, paBHOW JHAMETpPy WIH
6ompme. KaHaBku OOBIYHO HMMEIOT HPSIMOYTOJIBHOE IIONEPEYHOE CEUYECHUE H
riyouny 2 mwm (0,08 mroitma) mium Ooutee.

d)  Craropsl nBUTaTENECH:

CrenuanbHO TNpeJHA3HAYEHHbIE WM IOATOTOBJIEHHBIE CTAaTOpPhl KOJIBLIEBOM
dopMBl  JUIE  BBICOKOCKOPOCTHBIX ~ MHOTO(A3HBIX  TMCTEPE3UCHBIX (WM
PEAaKTUBHBIX) 3JIEKTPOJIBUTATENIEH MEPEMEHHOTO TOKA JJIsi CHHXPOHHOM paboThl B
ycIoBUAX BakyyMma B quana3oHe yactoT 600-2000 I'n u B quamna3oHe MOIIHOCTEN
50-1000 BA. Crartopsl cocTOST U3 MHOTO(a3HbIX 0OMOTOK Ha MHOTOCIOWHOM
KEJIE3HOM CEpACUHUKE C HU3KMMH IIOTEPSMHU, COCTABIIEHHOM U3 TOHKHX IUIACTHH,
00br9HO TomuHOM 2,0 MM (0,08 mroiima) ninm MeHee.

e) Kopnyca/mpuemuuku ueHTpudyru

KoMnoHeHThl, cHenuanbHO MpEeAHA3HAUYE€HHblE WIM IOATOTOBJIEHHBIE  JUIA
pa3MeIleHuss B HUX COOpPKH pOTOpHOW TpyObl rasoBoil mentpudyru. Kopmyc
COCTOUT M3 KECTKOTO LMJIMHApA ¢ ToamuHOM creHku Ao 30 mwm (1,2 mroiima) c
MPEUM3UOHHO O00pa0OTAaHHBIMU KOHIIAMH I YCTAHOBKH MOJIIUITHUKOB M C
OHUM WJIM HECKOJbKMUMH (IaHuamMu s MoHTaxka. OOpaboTaHHBIE KOHIIBI
napajieNIbHbl JpYyr OpYry W HEepHeHIUKYISPHBI MPOJOJIBHONH OCH LWIMHApA B
npenenax 0,05 rpagyca unum menee. Kopmyc MOXeT Takke MpeACTaBiIATh co00i
KOHCTPYKLHMIO SYEUCTOr0 THMA JJs Pa3sMEIICHHUs] B HEM HECKOJIbKMX POTOPHBIX
Tpy0. Kopmyca u3roraBnuBaroTcs U3 MaTepuanon, kopposuectoiikux k UFs, wmm
3aIUIIAIOTCS MOKPHITHEM U3 TAKMX MAaTEPUAJIOB.

f)  JloBymku:

CrnenuanbHO TpeAHA3HAYCHHbIE WJIM TOJTOTOBJIEHHBIE TPYOKM BHYTPEHHUM
mrametrpoMm a0 12 mm (0,5 mroiima) uis u3Bnedenus raza UFq u3 poTopHO# TpyOb!
no Metoay Tpyoku ITuto (T.e. ¢ OTBepcTHEM, HANPAaBICHHBIM HAa KPYrOBOW MOTOK
rasa B pOTOpPHOH TpyOe, K MpHUMEPY, MOCPEACTBOM H3rHOa KOHIA pagualbHO
pAacIoyioKeHHON TPyOKH), KOTOPbIE MOXHO HMPUKPENUTh K IEHTPAJIBHOU CHCTEME
u3BJIeUYeHUs raza. TpyOKu U3rOTOBIIEHBI U3 MaTepUaioB, kopposuectoiikux Kk UFg,
WM 3AILUILIAI0TCS MOKPBITHEM U3 TAKUX MaTEpUAJIOB.

CnennaibHO NpeJHA3HAYeHHbIC WJIM IOATOTOBJICHHbIC BCIIOMOraTe/bHbIe
CHCTeMbl, 00OpyAOBaHMEe M KOMIIOHEHTBI [JIsi HCHOJb30BAHMA Ha
rasoneHTpudyKHOI YyCTAaHOBKeE M0 000ranieHuIo

BBOJIHOE 3AMEYAHUE
BcnomorarenbHble cucTeMBbl, 000pYA0BaHUE M KOMIIOHEHTHI Ta30IeHTPUDYKHOM

YCTQaHOBKM 10 OOOTAICHUIO TMPEACTABISIOT CO0OM CHUCTEMBI YCTAaHOBKH,
HeoOxoaumele s nojnaun UFe B neHTpugyru, A CBA3M OTACIBHBIX IEHTPU(YT
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5.2.1.

5.2.2.

MeXay co00l ¢ Ienbio 00pa3oBaHUs KACKaJOB (WJIM CTYMEHEW), YTOObI JOCTHYb
Oonee BbICOKOTO oOoramenuss u u3Bieub "mpoxykr" u "xsoctel" UFg u3
ueHTpudyr, a TaKke obopynoBaHuEe, HEOOXOAUMOE NJIsl IPUBEACHUS B JCHCTBHE
HEHTPU(YT WK AJIs YIIPABICHUS YCTaHOBKOM.

O6bruno UFg wucmapsercs H3 TBEPABIX BELIECTB, IOMEIICHHBIX BHYTPH
MI0JIOTPEBAEMBIX aBTOKJIABOB, U IMOJIAETCs B ra3o00pa3Hoi Gopme K neHTpudyram
Yyepe3 CUCTEMY KOJIJIEKTOPHBIX TpyOOorpoBoaoB Kackana. "IIpomykt" u "XBOCTBI"
UF¢, mocrymaromue w3 HEHTpUGYr B BHUAEC Ta3000pa3HBIX IOTOKOB, TaKkKe
IPOXOAAT Yepe3 CHCTEMY KOJUIEKTOPHBIX TPYOOIPOBOJOB KacKaga K XOJIOJHBIM
noBymkam (pabortaromM npu temmeparype okosio 203 K (-70°C)), rae onum
KOH/ICHCUPYIOTCS U 3aT€M IOMEUIAI0TCd B COOTBETCTBYIOUIME KOHTEHHEPHI LIS
TPAHCHOPTHPOBKHU HJIM XpaHeHHs. Tak Kak yCTaHOBKA IO OOOTallleHUI0 COCTOUT
U3 MHOTMX ThIcAY UEHTpuGyr, CcoOpaHHBIX B KacKajbl, CO3Jal0TCA
MHOTOKHJIOMETPOBBIE KOJIJICKTOPHbIE TPYOOIPOBOJBI KAaCKAaJOB C ThICAYaMHU
CBapHBIX IIIBOB, IPUYEM CXEMa OCHOBHOW YacTH MX COCIMHEHHH MHOTOKPAaTHO
MIOBTOPSIETCSI. O6opynoBaHue, KOMIIOHEHTBI M CHCTEMBbl TPYOOIPOBOJIOB
U3TOTOBIISAIIOTCS C COOJIOIEHUEM BBICOKMX TPEOOBAaHMH K BaKyyM-TUIOTHOCTH H
9HCTOTE 00PaOOTKH.

Cucrembl nogauyu/cucreMbl 0TBOAA "'mpoaykra' u '"'XxBocTOB"

CHCI_[I/IEU'IBHO npeaHasHAa4YCHHBIC WM  MOATOTOBJICHHBIC  TCXHOJIOTHYCCKUC
CHUCTCMBI, BKIIIOYAKOIIHUC:

MUTAIONIME ABTOKIJIABBI (MJIM CTaHLUM), Hcroyib3yeMble s nogaun UFg B
kackazpl HeHTpudyr npu gasnernu Ao 100 xIla (15 ¢yHT/KB.AIOKM) M TIPU
ckopoctu 1 kr/4 wim 6ouiee;

JecyOIMMaTOPHI (MM XOJIOJHBIC JTOBYILKH ), UCIIOJIb3YEMbIE JUIsI BBIBEICHUS
UFs w3 xackamoB mpu naBneHuu g0 3 klla (0,5 yHT/KB.q101M).
Jlecybnumaropsl crioco6Hbl oxnakaarbes 10 203 K (-70°C) u HarpeBatbes
10 343 K (70°C);

ctaHiuu "mpoaykra" u "XBocTtoB", ucnosabzyemsbie A nepemenienust UFq B
KOHTEHUHEPBI.

Ota ycTaHOBKa, 000pYA0BaHUE U TPYOOIPOBOIbI OJHOCTHIO M3TOTABIUBAIOTCS U3
crokux k UFs wMarepuanoB wiM 3alUINAIOTCA IIOKPBITUEM M3 HHX
(cm. IIOACHUTEJIBHOE 3AMEYAHMUE k nanHomy paszneny) ¢ coOmoaeHHeM
BBICOKUX TPeOOBAHUH K BaKyyM-IUIOTHOCTH U YHCTOTE 0OpabOTKH.

MamuHHBIE CHCTEMbI KOJUIEKTOPHBIX TPYOONPOBOI0B

CrnenuanbHO IpeHa3HAYCHHbIE WM MTOATOTOBJICHHBIE CUCTEMBI TPYOOIIPOBOJIOB U
KoJuieKTopoB Juis yaep:kanusi UFg BHyTpH HeHTpU(]YKHBIX KacKaJoB. OTa CETh
TpyOOIIPOBOJIOB  OOBIYHO  MpEACTaBISET €000 cucteMy ¢ "TpoHHBIM"
KOJUICKTOPOM, M Kaxjaas HEHTpU(Yra COEJUHEHA C KaXIbIM M3 KOJUIEKTOPOB.
CnenoBarenbHO, CXeMa OCHOBHOM YacTH WX COEAMHEHHS MHOTOKpPAaTHO
noBTopsiercs. OHa MOJHOCTHIO M3roTaBiauBaercs u3 croiikux Kk UFs marepuanos
(cm. TIOACHUTEJIBHOE 3AMEYAHUWE «k Hacrosiemy paszaeny) ¢
COOJIIOICHUEM BBICOKUX TPEOOBAaHUH K BaKyyM-IUIOTHOCTH U YUCTOTE 0OpabOTKH.
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5.2.3.

5.2.4.

5.3.

Macc-cnekTpoMerpbl/ucTounuku HoHOB Ajs UF

CnenuanbHO TpeJHA3HAYCHHbIE WM  TMOATOTOBJICHHBIE MAarHUTHBIE WM
KBaJ[PYIOJIbHBIE MacC-CIIEKTPOMETPHI, CIIOCOOHBIE MPOU3BOAUTH MPSAMOU OTOOP
npo6 nojaBaeMoil Macchl, "mpoaykTa" uinn "XBocToB" n3 ra3oBbIX MOTOKOB UFe 1
oOJafaronue moJHbBIM HAaO0POM CIIEeTYIOUINX XapaKTEPUCTHUK:

1. yaelbHas pazpelaronias cnocoOHocTh o Macce cBbitie 320;

2. COACPKAT UCTOYHHUKHU MOHOB, U3rOTOBJICHHBIC U3 HUXPOMA UJIM MOHCIIA UJIN
3alMUIICHHBIC ITOKPBITUCM U3 HUX, WJIA HUKCIIMPOBAHHBIC,

coJiepKaT MOHU3ALMOHHBIE HICTOYHUKU C O0MOapAUPOBKOM SIIEKTPOHAMU;

4, COACPIKAT KOJJICKTOPHYIO CUCTEMY, IPUT'OAHYIO IJId U30TOIMHOT'O aHAJIM34a.

IIpeoGpa3oBaresin 4acTOTHI

[TpeobpazoBarenu 4acTOTHI (TaK)Ke U3BECTHBIE KaK KOHBEPTOPHI I HHBEPTOPHI),
CIELUANBbHO TpeIHa3HAuYCHHbIE WJIM IMOATOTOBJICHHbBIE Uil NMHUTAaHUS CTaTOPOB
JBUraTeneil, onpeaeneHHbX B noanyHkre 5.1.2. d), uam yacTu, KOMIIOHEHTHI H
noIcOOPKH TakuxX IMpeoOpazoBaTesel 4acToThl, 00JaalomKe MOJHBIM HaOOpOM
CIICAYIOIINX XapaKTEePUCTHK:

1. MHOTroda3HbIi BeIxoa B auanazone ot 600 go 2000 [';

2. BBICOKAs CTA0OMIIBHOCTH (cO cTabmnm3anmeit yacToTsl ay4mre 0,1%);
3. HU3KHUE HEJMHEHHBbIC NCKaKkeHus (MeHee 2%);

4. K03 duuueHT noseznoro aevicteus cabiiie 80%.

I[NOACHUTEJIBHOE 3AMEYAHUE

[lepeunciennoe BbiIe 000PYIOBaHUE BCTYNAET B HEMOCPEICTBEHHBIH KOHTAKT C
texHosorndeckuM TazoM UFs wim HemocpeacTBEHHO ympaiseT padoToit
HEHTPU(YT U MPOXOKAECHUEM Ta3a OT HEHTPU(]PYru K HeHTpudyre u U3 Kackaaa B
Kackas.

Kopposuecroiikue k UFs Marepuanbl BKIIOYAOT HEPYKABEIOLIYIO CTallb,
QTIOMUHUM, aTIOMUHUEBBIEC CIUIABbI, HUKEIb WM CIUIaBbI, cojepxkamue 60% u
0oJiee HUKEIIA.

CnenmajbHO TIpeJHA3HAYeHHbIe MJIM  TNOATOTOBJEHHBbIE COOpPKH H
KOMIIOHEHTBI /1JIl UCII0JIL30BAHUS NPH ra3oau¢y3noHHOM 000rameHnu

BBOJIHOE 3AMEYAHUME

[TIpu razomuddy3suoHHOM MeTOAe pa3leNeHusi M30TONOB YypaHa OCHOBHOM
TEXHOJIOTUYECKON cOopkoit SBIIACTCS CIeLUAaJIbHBII MIOPUCTHIN
razonudy3noHHbI Oapbep, TEIIIOOOMEHHUK JUIS OXJAXKIEHHUS Ta3a (KOTOPBIH
HarpeBaeTcsi B MpoIecce CKaThs), YIUIOTHUTEIbHbIE KJalaHbl U PEryIupyIOLIie
KJIalaHebl, a Takke TpyoornpoBoabl. [lockonbky B ra3oanddy3HOHHON TEXHOIOTHH
ucnonb3yercsa mectudropuctsiii ypan (UFs), Bce obopynoBanue, TpyoOnpoBOIbI
U TOBEPXHOCTH HM3MEPHUTEIbHBIX MPUOOPOB (KOTOPhIE BCTYMAIOT B KOHTAKT C
ra3oM) JIOJDKHBI M3TOTABJIMBATHCS M3 MATEPUANIOB, COXPAHSIOMIUX CTaOMIBHOCTD
npu kontakte ¢ UFe. T'azomuddy3monnas ycraHOBKa COCTOUT U3 psijia TaKUX
cOOpOK, TaK YTO UX KOJMYECTBO MOXKET OBITh BaXXHBIM IOKa3aTeJeM KOHEYHOTO
npeaHa3HAuYCHHS.

12



5.3.1.

5.3.2.

5.3.3.

5.3.4.

5.3.5.

I'azonu¢py3nonnbie 6apbepbl

a) CneuuanbHO NpeAHA3HAUYEHHbIE WM MOATOTOBJIEHHBIE TOHKHE, IOPUCTHIE
Guietpel ¢ pasmepom mop 100-1000 A (amrctpem), TOJNIIMHONW 5 MM
(0,2 mroiima) mnm MeHble, a i TpyO4aTeix ¢opm auamerpom 25 MM (1 mroiim)
WIM MEHbBILE, W3TOTOBIEHHBIE W3 METAUIMYECKUX, IOJIMMEPHBIX  WIIHU
KepaMHUYECKUX MaTepuasnos, kopposuectonkux k UFq, n

b) coeuuManbHO  TMOJATOTOBJCHHBIE  COCAMHEHHWS WM  TOPOLIKU  JUIs
M3TOTOBIICHUSI TakuX (QWIBTPOB. Takue COEAMHEHHUS M TOPOIIKH BKIIOYAIOT
HUKEIb WIH CIUIaBbI, cofepkariie 60% umu 60siee HUKEN, OKCH]T ATFOMUHUS HITH
croiikue kK UFg momHOCTBIO (pTOpUpPOBAaHHBIE YIIEBOJOPOJIHBIE TMOIMMEPHI C
gucrotol 99,9% wunu OGonee, pasmepom dacTul] MeHee 10 MKM M BBICOKOM
OJIHOPOJHOCTBIO YACTHULL [10 KPYITHOCTHU, KOTOPBIE CHEUAIBHO TIOATOTOBJIEHBI JUIs
M3TOTOBIICHUS ra301updy3HOHHBIX OapbEpOB.

Kamepsb1 1u¢pdysopos

CnenuanbHO  TpeJHA3HAYCHHbIE MM TOATOTOBJICHHBIE  T€PMETHYHBIC
WIMHApPUYECKUue cocyabl auamerpoM Oosee 300 mm (12 mroiiMoB) W AnMHOM
6omee 900 MM (35 nr0iiMOB), WIIK MIPSIMOYTOJIBHBIE COCYIBI CPAaBHUMBIX Pa3MepoB,
MMEIOIIKME OJWH BIYCKHOM M JBa BBITYCKHBIX MaTpyOKa, JHMaMETp KaKJIOro H3
KOTOpBIX Oonee 50 MM (2 mroiiMa), Juis MOMEUICHUS B HUX ra3oaup(y3HOHHBIX
0aprepoB, M3roToBleHHBbIE U3 CcTOHKMX K UFs MarepwanoB wim 3aliuiieHHBIC
MOKPBITUEM M3 HUX, U MPEJAHA3HAYECHHBIC JJIS YCTAHOBKU B TOPU30HTAJIHLHOM HITH
BEPTUKAILHOM TOJI0KECHUH.

KoMmmnpeccopsl u ra3onyBku

CrnenuanbHO TpeJHA3HAYCHHBIE WJIM TMOJATOTOBJICHHBIE OCEBBIC, LIEHTPOOECKHBIC
WM 00bEMHBIE KOMIIPECCOPHI, MII Ta30/lyBKH C MPOU3BOJUTEIHHOCTBIO HA BCOCE
1 M*/MuH wm Gonee UFg¢ u ¢ maBineHHeM Ha BBIXOJIE€ 1O HECKOJBLKHX coTeH klla
(100 ¢yuT/KB. AIOMIM), IPEAHA3HAUCHHBIC IS JOJITOBPEMEHHOUN IKCILUTyaTallud B
cpene UFg ¢ anekTpoaBurareiseM COOTBETCTBYIOIIEH MOIIHOCTH WIIM O€3 Hero, a
TaKXe OTJeNbHbIe COOPKH TaKMX KOMIIPECCOPOB M Ta30yBOK. IDTH KOMIIPECCOPHI
U Ta3odyBKH MMEIOT Iepenaj JaBieHus oT 2:1 go 6:1 m m3rotaBimMBaroTCs M3
croiikux Kk UFs MarepranoB win OKPHIBAIOTCS UMHU.

Y10THeHUA Bpalmainuxcsd BajioB

CriennanbHO IIpeIHA3HAYEHHBIE WJIM MOATOTOBJIECHHBIE BAKYyMHBIE YIIIOTHEHUS,
YCTaHOBJIEHHBIE HAa CTOPOHE I10JIa4M ¥ HA CTOPOHE BBIXOJA JUIsl YIUIOTHEHHUS Bala,
COEJIMHSIOLIETO POTOP KOMIIPECCOPA WM Fa30yBKH C IIPUBOJHBIM JIBUTATEIIEM, C
TeM 4YTOOBl OO0ECleYuTh HAJISKHYIO TepMETH3AIMI0, PEJOTBPAILAIOIIYIO
HAaTEKaHUE BO3/AyXa BO BHYTPEHHIOIO KaMepy KOMIIpeccopa WM Ta301yBKH,
kotopast HamonHeHa UFg.  Takue ymioTHeHHMs OOBIYHO MPOEKTHUPYIOTCS Ha
CKOPOCTh HaTeKaHust OydepHoro raza meree 1000 cym’/muH (60 aroiiv’/MuH).

Ten1oo0MeHHUKH 1 oxJaaxkneHnsa UK,

CnenuanbHO TpeJHA3HAYCHHbIE WM  TOATOTOBJICHHBIE  TEMJIO0OMEHHUKH,
U3roToBiIeHHBIE M3 cToMkuX K UFg MarepuanoB WM MOKpBITBIE MMH (32
UCKJTIOUECHHEM HEP>KaBEIOLIEeH CTaJM), UM MENbI0, UIIH JIIOOBIM COYETaHHEM 3TUX
METAJJIOB U PAaCCUUTAaHHBbIE HA CKOPOCTb M3MEHEHUS JABJIEHUS, ONPEIEIISAIOIEr0
yreuky, meHee 10 IIa (0,0015 ¢pyHT/KB. mioiiM) B yac mpu MeEpenajae IaBJICHUs
100 kITa (15 ¢yHT/KB. qH0¥IM).
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5.4.

5.4.1.

CnennajbHO NpeJHA3HAYEHHbIC WJIM IOATOTOBJICHHbIC BCIIOMOraTe/bHbIe
CHCTeMbl, O00OpyAOBaHME W KOMIIOHEHTBbI /UIA HCIOJbB30BAHUS NPH
razoau¢¢y3uoHHOM 00orameHnu

BBOJIHOE 3AMEYAHUE

BcnomorarenbHble  CUCTeMBI,  OOOpyZOBaHME M KOMIIOHEHTBI  JUIA
ra3oauPpy3noOHHBIX YCTAaHOBOK MO OOOTAIEHUIO MPEICTABISAIOT COO0H CHCTEMBI
yCcTaHOBKH, HeoOxonumble st nonaun UFs B razoanddy3nonnyo cOopky, s
CBSI3U OTJIEJIBHBIX COOPOK MEX Ty co00# 1 00pa3oBaHus KacKaaoB (WM CTyNEHEN)
C IIEJIBIO MOCTETIEHHOTO JTOCTM)KEHUS 00Jiee BBICOKOTO 00OTaleHus 1 U3BJICUCHUS
"mpoaykta" u "xBoctoB" UFs u3 nud¢y3MOHHBIX KacKaloB. BBuny
BBICOKOMHEPIIMOHHBIX ~ XapaKTEepUCTHK  AU(PPY3MOHHBIX  KackaJoB  Jro0oe
npepbIBaHuEe UX pabOThl, OCOOEHHO HMX OCTAHOBKA, NPUBOJIAT K CEPhE3HBIM
nocnencTBusM.  CrnenoBaTenbHO, Ha Ta30qu(@dy3HOHHON YCTaHOBKE Ba)KHOE
3HaYeHHE HMEIOT CTPOroe M TOCTOSHHOE IMOJJIep)KaHUEe BakyymMa BO BcCeX
TEXHOJIOTUYECKUX CHCTEMaxX, aBTOMATHUYECKas 3allUTa OT aBaphUil U TOYHOE
aBTOMATHYECKOE peryJHpoBaHHE IOTOKa Trasa. Bce 5310 mnpuBOAMT K
HEOOXO/IMMOCTH OCHAIIEHUSI YCTAHOBKHM OOJBIIUM KOJMYECTBOM CIHEIMAIbHBIX
M3MEPUTENbHBIX, PETYIUPYIOIIUX U YIPABISIOMINX CUCTEM.

Oo6bruno UFs ucnapsiercs U3 HUIUHIPOB, NOMEIIEHHBIX BHYTPH aBTOKJIABOB, W
nojaercs B ra3oo0pasHoW ¢GopMe K BXOJHBIM TOYKAaM YeEpe3 CHCTEMY
KOJUICKTOPHBIX TPYOONPOBOJOB  KacKaja. "Ilponyxt" u "xBoctel" UFs,
MOCTYMAIOMIME M3 BBIXOJIHBIX TOYEK B BHJIE T'a3000pa3HBIX MOTOKOB, MPOXOIST
Yyepe3 CHUCTEMY KOJUIEKTOPHBIX TpPYOOINpPOBOAOB Kackana JIMOO K XOJIOJAHBIM
JIOBYILIKaM, JTMOO K KOMIIPECCOPHBIM CTaHLMAM, Tl ra3000pas3Hbiii motok UFg
CKIJKAaeTCs M 3aTeM IIOMEIAeTCs B COOTBETCTBYIOUIME KOHTEHWHEpHl MJIs
TPAHCIOPTHPOBKHU WK XpaHeHus. Ilockonbky razoauddysmonnas ycraHoBKa IO
oOorameHnio HMMeeT OOoJbIIOe KOJUYECTBO Tra30au(dy3uoOHHBIX  COOPOK,
COOpaHHBIX B KAacKajpl, CO3JAIOTCI MHOTOKHMJIOMETPOBBIE KOJUIEKTOPHBIC
TpyOOIIPOBOJIBI KacKaJloB C ThICAYaMM CBApHBIX ILIBOB, IPUYEM CXEMa OCHOBHOM
YaCTH UX COCTUHEHUH MHOTOKPAaTHO MoBTOpsieTcs. OO0pyaoBaHUE, KOMIIOHEHTHI
U CHCTEMBl TPYOONPOBOJOB M3TOTOBIISIOTCS C  COOJIIOJICHHEM  BBICOKUX
TpeOOBaHU K BaKyyM-IIJIOTHOCTH U YHCTOTE 0OpabOTKH.

Cucrembl nogavyu/cucreMbl 0TBOAA "'mpoaykra' u '"'xBocToB"

CnenuanbHO  MpenHa3HAUYE€HHBbIE WM TOJTOTOBJICHHBIE  TEXHOJOTHYECKHE
cHCTeMBI, criocoOHble paboTtath npu fasieHun 300 Ila (45 GyHT/KB. mr0HM) MM
MeHee, BKII0Yast:

MUTAIONIME aBTOKJIABBl (MJIM CUCTEMBbI), HcIoNb3yeMble Uit mogaun UFg B
ra3oauQy3noHHbIE KaCKaJIbl;

necyOnMMaTopsl (MM XOJIOAHbIE JIOBYILIKH ), HCIIOJIb3YEMBbIE JUTS BHIBEIACHUS
UF¢ u3 razoanhy3MoHHBIX KacKaJoB;

cranuuu oxwkeHus, rae UFg B razooOpasHoit ¢opme H3 Kackana
COKUMAETCS U OXJIAXKIAETCS 0 )KUJIKOTO COCTOSIHUS;

CTaHIMM "mpoaykTa" win "XBOCTOB", MCIOJNb3yeMbIE AJIS IEPEMELIECHUS
UFs B KOHTEHHEPBL.
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5.4.2.

5.4.3.

5.4.4.

5.4.5.

Cucrembl KOJLJIEKTOPHBIX TPY0OONIPpOBOAOB

CrieruanbHO TIpeIHA3HAYSHHBIC WM MMOATOTOBJICHHBIE CHCTEMBI TPYOOTIPOBOIOB U
CUCTeMBbl KoJUIeKTOpoB Juisi  yaepxkanuss UFg BHyTpu ra3zoauddy3HOHHBIX
KacKkaJioB. JTa CeTh TPYOOMPOBOJOB OOBIYHO MPEICTABISIET COOOM CHUCTEMY C
"MBOMHBIM" KOJUIEKTOPOM, TJI€ KaxJaas siueiKa COeAUHEHAa C KaXIbIM U3
KOJIJIEKTOPOB.

BakyymHBbIe cucTeMbl

a)  CroenuanpHO  TNpegHAa3HAYCHHBIE WM TOJTOTOBJICHHBIE  KPYITHBIE

BaKyyMHBIE€ MAarucTpajid, BaKyyMHbIE KOJUIEKTOpPbl M BaKyyMHBIE HAaCOCHI
3 3

MIPOU3BOAUTENIBHOCTBIO 5 M™/MuH (175 dyT’/™Mun) umu Oonee.

b)  BakyymHbIe HacoChl, CIEIUAIBHO MpeAHA3HAUYCHHBbIE Ui paboThl B
copepxameii UFs armMocdepe M HM3rOTOBICHHbIE W3 QIIOMUHUS, HUKENS WIH
CIIaBOB, cojepkamux Oonee 60% HUKENs WIM NOKPBITBIE UMU. OTH HACOCHI
MOTYT OBITh WJIM POTALIMOHHBIMH, UM MOPIIHEBBIMU, MOTYT UMETh BBITECHSIOLIHE
U (TOPUCTOYINIEPOAHBIE YIUIOTHEHHUS, a TAaKKE€ B HUX MOTYT IMPHUCYTCTBOBAThH
crienanbHble paboune KUAKOCTH.

CnennajnbHble CTONOPHbIE M Pery/MpyoIMe KJIANAHbI

CrenuanbHO  NpeJHA3HAUYEHHbIE  WIM  [OATOTOBJIEHHBIE  PY4YHBIE WU
aBTOMATHUYECKHE CTOMOPHBIE M PETYIUPYIOIIME KIanaHbl CHIB(OHHOTO THIIA,
n3rotosiaeHHsle 3 croikux k UFq Marepuanos, quamerpom otT 40 mo 1500 mm
(1,5 mo 59 mroliMoB) st YCTAHOBKM B OCHOBHBIX M BCIIOMOTaTENIbHBIX CHCTEMaxX
ra3oqu(Qy3nOHHBIX YCTAHOBOK MO 00OTaIIEHHIO.

Macc-cnektpoMerpbl/ucTounuku HoHOB Ajs UFg

CnenuanbHO TNpeAHA3HAYEHHBIE MM  [OJTOTOBJICHHbIE MAarHUTHBIE WIIH
KBaJ[PYIOJIbHBIE MacC-CIEKTPOMETPHI, CIIOCOOHBIE MPOU3BOJIUTH MPSMOM OTOOD
npo6 moaaBaeMoii Macchl, "mpoaykra" uiau "XxBocToB" U3 ra30BeIX MOTOKOB UFs 1
oOJaaronue moJHbBIM HAOOPOM CIIEeTYIOUINX XapaKTEPUCTHUK:

1.  yzaenmpHas pa3peliaromas CriocoOHOCTh 1Mo Macce cBbiie 320;

2. COACPKAT UCTOYHHUKHU MOHOB, U3rOTOBJICHHBIC U3 HUXPOMA UJIM MOHCIIA UJIN
3alMUIICHHBIC ITOKPBITUCM U3 HUX, NN HUKCIUPOBAHHBIC,

3. coaep)kaT MOHU3AIMOHHBIE HCTOUHUKHU C 00MOApANPOBKOM SJIEKTPOHAMU;
4.  coaepatr KOJJIGKTOPHYIO CUCTEMY, IIPUTOAHYIO JJIi H30TOIHOTO aHaIM3a.

I[NOACHUTEJIBHOE 3AMEYAHUE

[lepeuncienHoe Bbllie 000PYAOBaHHUE BCTYIAET B HEMOCPEICTBEHHBIM KOHTAKT C
texHojorudeckum razom UFg, 100 HEmocpeACTBEHHO pEryaupyeT MOTOK B
npenenax Kackajga.  Bce MOBEpXHOCTHM, KOTOpBIE BCTYHNAOT B KOHTAKT C
TEXHOJOTMYECKUM Ta30M, IEJIMKOM W3roTaBiauBarorcss u3 crouikux kK UFg
MAaTEpPUANIOB WJIM TOKPBIBAIOTCS MMH. [l wened pas3fenoB, OTHOCAIIUXCA K
ra3oquQy3uoOHHBIM yCTPOWCTBAM, MarepHuaibl, Koppo3uectoiikue K UFg,
BKJIFOYAIOT HEPIKABEIOLIYIO CTajlb, AJIOMUHHMI, AJIOMHUHUEBBIE CIUJIABbl, OKCH]I
AIFOMUHMS, HUKEIIb WU CIUIaBhI, coaepxamme 60% wim Oonee HUKENs, a TakkKe
croiikue Kk UFs moaHOCTBIO PTOpUpPOBAaHHBIE YTIEBOIOPOIHBIE TIOJIUMEPHI.
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5.5.

5.5.1.

5.5.2.

Cneuna.m,ﬂo npeaHasHa4YeHHbIC HJIHA MOATr0TOBJICHHBIC CHCTEMBI,
060py)10BaHI/le U KOMIIOHCHTBbI AJA HCHOJb30BaHHUA Ha YCTaHOBKaX
AAPOoAMHAMHUYECCKOIO0 oﬁorameﬂnﬂ.

BBOJIHOE 3AMEYAHUE

B mnporeccax asponumHamuueckoro oOoramieHus cmech razoobpasHoro UFs u
JETKOro rasa (BOJOPOJ WJIM TEIUi) CKUMAETCS M 3aTEM IPOIYCKAETCs 4Yepe3
pasfenAolue AJIEMEHThl, B KOTOPBIX H30TONHOE pa3/eleHHE 3aBeplIacTcs
MOCPEICTBOM ~ TOJYYEHHUS OONBIIMX LEHTPOOSKHBIX CHJI IO TE€OMETPHH
KPUBOJMHEWHOW CTEHKH. YCIEMHO pa3paboTaHbl J[Ba Mpollecca ATOTO THIA:
IpoIlecC COIUIOBOTO pa3JeNieHus M Tpoliecc BUXpeBOH TpyOku. s oboux
IIPOLIECCOB  OCHOBHBIMM  KOMIIOHEHTaMM Kackaja pa3JeleHHUs  SBISAIOTCA
LWIMHAPUYECKHE  KOpIlyca, B  KOTOPBIX  pPa3MEIIEHbl  CIEIHUaJIbHBIE
pa3fenuTeNbHbIE  DJIEMEHTHl  (Comja WM  BHUXpPEBble TPYOKH), Ta30BbIe
KOMIIPECCOPHl U TEIUNIOOOMEHHUKH ISl yJaaleHUs 00pa3yrollerocs Mpu CXKaTHH
tera.  Jlng adpoAMHAMUYECKHMX YCTaHOBOK TpeOyeTcss Lenblid psii Takux
KaCKa/loB, TaK YTO MX KOJMYECTBO MOXKET CIYXUThb BaXKHBIM YKa3aTeJIeM
KOHEYHOI'O HCIIOJIb30BAHUS. IlockosbKy B a’pOAMHAMMYECKOM IIPOILECCE
ucnonb3yercs UFg, moBepxHocTH Bcero o000pynoBaHHs, TPyOONPOBOJIOB H
U3MEPHUTENbHBIX NPUOOPOB (KOTOpbIE BCTYMAIOT B KOHTAKT C Ta30M) JIOJKHBI
U3rOTABJIMBATHCA W3 MaTEpUANIOB, COXPAHSAIOIIUX YCTOMYMBOCTH IPHU KOHTAKTE
CUF6.

I[NOACHUTEJIbBHOE 3AMEYAHUME

[lepeuncienHple B HACTOSIIEM  pas3felie  dBJIEMEHTHl  BCTYNAKT B
HEMOCPEJCTBCHHBI  KOHTakKT ¢  TexHosormdeckuMm razom UFs  mubo
HEMOCPEACTBEHHO PETryIUpPYIOT MOTOK B Mpelenax Kackajga. Bce moBepxHoCTH,
KOTOpbIE BCTYMAOT B KOHTAKT C TEXHOJOTMYECKUM Ta3oM, LEIUKOM
M3roTaBIMBaIOTCs U3 CTOMKUX K UF¢ MarepuanoB, Wiy 3allUILIEHbI IOKPBITUEM U3
TakKUX MaTEepPUAIOB. Jns wenet paszpena, OTHOCAILIETOCAd K 3JIEMEHTaM
a’poJMHaMUYecKoro oborameHus, Kopposuecroiikue K UFs MmaTepuansi,
BKJIFOYAIOT MEb, HEP)KABCIOIIYIO CTallb, AJOMUHHUI, aJIOMUHUEBBIE CILIABBI,
HUKEJb WM CIUIaBbI, cofepkamue 60% wmim Oojiee HUKENs, a TaKKe CTOMKHE K
UF¢ noiaHOCThI0 (PTOPUPOBAHHBIE YTIIEBOIOPOAHBIE TOTUMEPHIL.

PaszneaurtesbHBIC COMLIA

CriennanbHO NpeJHA3HAYEHHbIE WIIM IOJATOTOBIIEHHBIE Pa3AEIUTENbHbBIE COIIA U
ux coopku. PaznenuTenpHbIe COMIA COCTOST U3 HIETCBUAHBIX M30THYTHIX KAaHAIOB
¢ paguycoM u3ruba meree 1 mm (00brano ot 0,1 10 0,05 MM), KOPPO3HECTOMKUX K
UFs, ¥ uMEOIIMX BHYTPEHHIOK pPEXKYIIYI0O KPOMKY, KOTOpas pasieisier
MPOTEKAIOIINN Yepe3 COIIO ra3 Ha JABe (hpaKIMH.

Buxpessble TpyOkHu

CrnenuanbHO NpeaHA3HAYEHHBIE MM IOATOTOBJICHHBIE BUXPEBBIE TPYOKH M HUX
cOopku. BuxpeBble TpyOKHM HMEIOT IMJIMHAPHUYECKYIO WJIM KOHYCOOOpa3HYIO
¢dopmy, u3rotosieHsl 3 Kopposuectoiikux k UFs MaTepuanoB Wiu 3allUIICHBI
MIOKPBITUEM M3 TAaKMX MaTrepuaysioB U uMmeroT guamerp ot 0,5 cm g0 4 cM npu
OTHOLICHUM JIMHBI K Juamerpy 20:1 mnm MmeHee, a Takke OJHO WM Oojee
TaHT€HIIMAJILHOE BXOJHOE OTBepcTUE. TpyOKH MOTYT OBITH OCHAIICHBI OTBOJAAMU
COIJIOBOTO TUIIA HA OJJTHOM HJIM Ha 00OMX KOHI[aX.
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5.5.3.

5.5.4.

3.5.5.

5.5.6.

3.5.7.

I[NOACHUTEJIBHOE 3AMEYAHUME

[TuTarenbHbI ra3 MOCTymaeT B BHUXPEBYIO TPYOKy IO KacaTelbHOH C OJHOTO
KOHIIAa WIM 4Yepe3 3aKpy4MBAIOLIME JIONATKM WIM 4Yepe3 MHOIOYUCIICHHBIC
TaHT€HI[MAJIbHBIE BXOHBIE OTBEPCTHUS BAOJIb TPYOKH.

KoMmmnpeccopsl u ra3onyBku

CrnenuanbHO TpenHa3HAuYECHHBbIE WM TOATOTOBIIEHHBIE OCEBbIC, IEHTPU(YKHBIE
WM O0bEMHBIE  KOMIPECCOpPhl  WMJIM  Ta30AyBKH, HW3TOTOBJIIEHHBIE U3
kopposuectoiikux Kk UFs mMarepuanoB, Wiy 3allUINEHHBIE NOKPBITUEM M3 TaKUX
MAaTEepHAJIOB, MPOU3BOIUTEILHOCTHIO HA BXOAE 2 M /MUH mn Gonee cMecu UFg i
HECYILIETOo Ta3a (BOJAOPO/ UM renuit).

[NOACHUTEJIBHOE 3AMEYAHUE

Takue xommpeccopsl U Ta30AyBKH OOBIYHO MMEIOT mepemnan aaBieHus ot 1,2:1
1o 6:1.

Y10THeHUA Bpalmainuxcsd BajaioB

CHCI_[I/IaJIBHO npeaHa3HauYCHHBIC HIIN IIOATrOTOBJICHHBIC YILNIOTHCHHUA
Bpallaromuxcst BajlIOB, YCTAHOBJICHHBIC HAa CTOPOHC IMMOAAa4YU U HA CTOPOHC BbIXOJa
JUIsl YIUIOTHEHHUS Bajla, COSAUHSIOIEr0 pOTOp KOMIIpECCcoOpa Ui pOTOp ra30ayBKU
C MPUBOJHBIM ABHUIAaTCIIEM, C TEM yTOOBI 00ECIIEUNTH HaACKHYIO0 ICpMCTU3AlNIO,
NpeaAOTBpAIIAOIIYIO BBIXOA TCXHOJOTMUCCKOTO Ira3a WJIM HATCKAaHUC BO3AyXa HUIIN
YIUIOTHSAIOIIETO Ta3a BO BHYTPEHHIOK KaMepy KOMIIpeccopa WIH Ta301yBKH,
KoTopas 3anonHeHa cmecslo UFg 1 Hecyiero rasa.

Tena1000MeHHUKH AJIA OXJIAKICHUA ra3a

CrenuanbHO  TpeAHA3HAUYEHHBIE WM  [OATOTOBJICHHBIE  TEIUIOOOMEHHUKH,
W3TOTOBJIEHHBIE M3 Koppos3uectolkux K UFs MmarepuanoB WM 3alluIleHHbIE
MOKPBITHEM U3 TAKUX MATEPHUAIIOB.

Koxyxu pa3esiiommx 371eMeHTOB

CrenuanbHO IpeIHA3HAYEHHBIE WM IOATOTOBIEHHBIE KOXKYXU Pa3felsIoIInX
JJIEMEHTOB, M3rOTOBJIEHHBIE U3 Kopposuectoiikux k UFs Marepuanos wmm
3AIMINECHHBIX ITOKPBITUEM M3 TaKUX MAaTEpHUANIOB, I IIOMEIICHUS B HHX
BUXPEBBIX TPYOOK MIIH Pa3/ACIUTEIbHBIX COMEIL.

I[NOACHUTEJIBHOE 3AMEYAHUME

OTH KOXYXH MOTYT MPEACTaBIATh COOOW IMIMHAPHYECKHE KaMephl TUaMEeTPOM
6osee 300 mm u amuHOM 60s1ee 900 MM MM IPSIMOYTOJIBHBIE KaMephl CPAaBHUMBIX
pasMepoB M MOTYT OBITh MPEJHA3HAYCHBI JJIsl YCTAHOBKHM B TOPU30HTAJIHLHOM HITH
BEPTUKAJILHOM TOJI0KECHUH.

CucreMbl moaauyu/cucTeMbl 0oTBOAA ""mpoaykra' u '"'xsocToB'"
y

CrieninanbHO IIpeIHAa3HAYEHHBIE WM NTOATOTOBIEHHbBIE TEXHOJIOTUUECKUE CUCTEMBI
Wi 000opynoBaHHE [UIs OOOTaTUTENBbHBIX YCTAaHOBOK, M3TOTOBJIICHHBIE U3
Kopposuectoikux Kk UFs MarepuanoB MM 3alIUILEHHBIX ITOKPBITUEM U3 TaKHUX
MaTepHuasoB, BKIIOYAIOLINE:

a) MUTAIOIINE ABTOKJIABBI, MEYM WJIM CHUCTEMbI, UCHOJIb3yeMbIE I IOJa4u
UFs ans mporecca o0oramieHus;
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5.5.8.

5.5.9.

5.5.10.

5.5.11.

b) JecyOIMMaTOPHI (MM XOJIOJHBIC JTOBYIIKH ), UCIIOJIb3YEMbIC JIsI BBIBEICHUS
Harperoro UF¢ wu3 mpomecca oOorameHuss JUis  IMOCIEAYIOIIEro
[IepeEMELICHUS;

C) CTaHIIUU OTBCPIKACHUA UIIU OKWMIKCHUS, UCIIOJIb3YCMBIC [JI BBIBCIICHUS UF6
U3 mpouecca oboramienus myreM cxatus u nepeBoga UFg B xuakyro wim

TBEpaYIO Gopmy;

d) cTaHuuu "mpoaykra" wiM "XBOCTOB", HCIONb3yEMbIE IJi MEPEMEILICHUS
UFs B KOHTEHHEPBL.

Cucrembl KOJLIEKTOPHBIX TPY0OONIPOBOAOB

CrenmanbHO NpeJHA3HAYEHHBIE WM MOATOTOBJIEHHBIE CHUCTEMBI KOJIJIEKTOPHBIX
TpyOOIIPOBOJIOB, M3TOTOBJICHHBIE M3 KOoppo3uecTolkux k UFs marepuanoB uimu
3alMIICHHBIE TOKPBITUEM M3 TaKUX MarepuanoB, i ynepxkaHus UFs BHyTpu
a’pOIMHAMHUYECKHX KacCKaJloB. OTa CEeTh TPYOOIPOBOJIOB OOBIYHO IMPEICTABISACT
coboii cucremy ¢ "IBOMHBIM" KOJUIEKTOPOM, A€ KaKIbIH KacKaJ WM TpyIa
KaCKaJI0B COEIMHEHBI C KaXIbIM U3 KOJUIEKTOPOB.

BakyymHbIe cuCTeMbl H HACOCHI

a) CneuuanbHO NpeJHA3HAYEHHbIE WM IOATOTOBJICHHBIE BAaKyyMHbIE
CHCTEMbI, TIPOM3BOIUTEILHOCTBIO HA BXOJAE 5 M°/MHH WM GoJiee, COCTOSIINE 13
BAKYYMHBIX MarucTpajled, BaKyyMHBIX KOJUIEKTOPOB M BaKyyMHBIX HAacOCOB, U
npeaHa3HaueHHbIe Ut paboThl B coepxkamux UFg razoBbix cpenax.

b)  BakyyMmHbIe HacOChl, ClIEUAIILHO MpPEAHA3HAYCHHBIE WU MOATOTOBJICHHbIC
s pabotel B conepxamux UFg ra3oBeIX cpenax M HM3TOTOBIICHHBIE W3
Kopposuectoiikux Kk UFs MarepuanoB WM 3alIUILEHHBIX ITOKPBITUEM U3 TaKHUX
MaTepuasioB. B 3THX Hacocax MOTYT HCIIOJIB30BaThCS (PTOPUCTO-YIIEPOAHBIC
YIJIOTHEHHS U CHelMaAIbHBIE Pab0yHe KHUIKOCTH.

CrnennajnbHble CTONOPHbIE M PeryJHpyoLMe KJIANAHbI

CrneunaibHble  NpelHA3HAYCHHbIE WJIMA  MOJTOTOBJICHHBIE  PY4YHBIE WU
ABTOMATHYECKUE CTOMOPHBIE M PETYIUPYIONIME KIanaHbl CHUIH(POHHOTO THIIA,
W3TOTOBJIIEHHBIE M3 Koppo3uecToMkux kK UFs MarepwiioB wunu 3ammuineHHbIE
MOKPBITUEM U3 TAKUX MaTepuainos, AuaMerpoM oT 40 no 1500 MM a1 MOHTaXxa B
OCHOBHBIX M BCIIOMOTATEJIbHBIX CHCTEMax YCTAaHOBOK a’pOJAMHAMHUYECKOTO
o0OoraieHus.

Macc-cnekTpoMerpbl/ucTouHuk HoHOB Ais UF

CrenpanbHO  INpeAHAa3HAUYEHHblE WM  IOATOTOBJICHHBIE MAarHUTHBIE WU
KBaJ[PYIMOJbHBIE MacC-CIIEKTPOMETPHI, CIIOCOOHBIE MPOU3BOAUTH MPSAMOU OTOOP
npo6 nojaBaeMoit Macchl, "mpoaykTa" uin "XBocToB" M3 ra3oBbIX MOTOKOB UFg 1
oOJaaronue MmoJHbBIM HAaOOPOM CIIEeTYIOUINX XapaKTePUCTHUK:

1.  yzaenpHas pa3periaromas CiocoOHOCTh 1Mo Macce cBbiie 320;

2. COACPKAT UCTOYHHUKHU MOHOB, U3rOTOBJICHHBIC U3 HUXPOMA UJIM MOHCIIA UJIN
3alMUIICHHBIC ITIOKPBITUCM U3 HUX, NI HUKCIUPOBAHHBIC,
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5.5.12.

5.6.

3. coaep)kaT MOHU3AIMOHHBIE HCTOUHUKU C O0MOApANPOBKOM 3JIEKTPOHAMU;
4.  coaepatr KOJJIGKTOPHYIO CUCTEMY, IPUTOIHYIO JJI1 H30TOIHOTO aHAIM3a.
Cucremnbl otnesienusi UFg ot Hecymero rasa

CrieninanbHO IpeIHAa3HAYEHHBIE WM NTOATOTOBIEHHBIE TEXHOJIOTUUECKUE CUCTEMBbI
g otaeneHust UFq oT Hecylero rasa (Boopoa WK Ieins).

I[NOACHUTEJIBHOE 3AMEYAHUE

OTu cucTeMsl IIpeIHa3HaueHb! Ui cokpaieHus coaepxxanus UFq B Hecylem rase
710 OJIHOM YacTH Ha MWUIMOH MJIM MEHEe M MOTYT BKJIIOUaTh Takoe 000pyI0BaHuUE,
KaK:

a)  KPHOTCHHBIE TEINIOOOMEHHHKH W KPHUOCENapaTopbl, CIIOCOOHBIE CO37aBaTh
temrepatypsl -120°C i MeHee, Wiu

b)  ONOKM KPHOTCHHOTO OXJAXJICHHs, CIHOCOOHBIE CO3[aBaTh TEMIIEPATyphI
-120°C nnm MeHee, unu

c) OJIOKM pa3feNUTENbHBIX COMENl UM BUXPEBBIX TpyOok st otaenenus UFg
OT HECYILETro ras3a, Wiu

d)  xomonusie noBymku UFs, ciocoGubie co3maBath Temmeparypbl -20°C win
MEHee.

CrnenuajabHoO npeaHa3HAYeHHbIEe HJIH MOATrOTOBJICHHBIE CHCTEMBI,
0o00opy10BaHMe W KOMIIOHEHTbI [IJI1 MCHOJb30BAHUSI HA YCTAHOBKAX
XUMHUYECKOro 00MeHAa W MOHOOOMEHHOI'0 000ranieHus

BBOJIHOE 3AMEYAHUE

HesnauuTenbHoe paznuvuMe W30TOMOB ypaHA MO Macce MPUBOAUT K HEOOIBIINM
W3MEHEHUSAM B  PABHOBECHMM  XUMHUYECKUMX  pEaKUUW, KOTOPbIE  MOTYT
HCIOJIb30BAThCA B KayeCTBE OCHOBBI IS Pa3/ENCHHs] HM30TONOB. Y CIIELIHO
pa3zpaboTaHo 1Ba mporiecca: SKHIKOCTHO-KUAKOCTHBIM XUMUYECKHI OOMEH H
TBEPA0-KUIKOCTHBIM NOHHBIN OOMEH.

B mporecce KHUIKOCTHO-)KUIKOCTHOTO XHUMHUYECKOTO OOMEHa B MPOTHUBOTOKE
MPOUCXOJUT B3aWMOJICHCTBHE HECMEIINBAIOUIMXCS KUIKUX (a3 (BOAHBIX WIH
OpPraHUYecKUX), 4YTO NPUBOIUT K HPPEKTy KacCKaJAUpPOBAHUSA THICAY CTAAUN
pasnenenus. Boanas ¢asza cocTOMT M3 XJIOpHIA ypaHa B PacTBOpPE COJISTHOM
KHCJIOTBI; OpraHuyeckas ()aza COCTOMT W3 SKCTPAreHTa, COAEPIKAIIEero XJIOPUA
ypaHa B OPraHUYECKOM PpacTBOPHUTEIE. KontaktHbiMM ~ (unbTpamMu B
pa3feIuTENbHOM KacKaJle MOTYT SIBIATHCSA JKHJIKOCTHO-XKHIKOCTHbIE OOMEHHbBIE
KOJIOHHBI (Takue, KaK HMITYIbCHbIE KOJOHHBI C CETYaTBIMU TapesikaMu) WM
KHUJIKOCTHbIE IEHTpU(]YKHBIE KOHTaKkTHbIe GuibTpbl. Ha o0oux KoHIax
pa3AeNUTENbHOTO Kackala B LEsX obOecreueHHs! peduiokca Ha KaKIOM KOHIIE
HEOOXOJMMBI XMMHYECKHE MpEBpalleHuss (OKUCIEHHE | BOCCTAaHOBJICHHUE).
I'maBHast 3a1aua KOHCTPYKIIMM COCTOMT B TOM, YTOOBI HE JIOMYCTUTH 3arpsi3HEHUS
TEXHOJIOTUYECKUX MOTOKOB HEKOTOPHIMH HMOHAMH METAUIOB. B CB3M ¢ 3THM
UCTOJB3YIOTCS TUIACTUKOBBIC, MOKPHITHIE IUIACTUKOM (BKJIIOYash IMPHUMEHEHHE
(TOPUPOBAHHBIX YTJICBOJOPOJIHBIX IOJUMEPOB) W/WIM TIOKPBITHIE CTEKIOM
KOJIOHHBI ¥ TPYOOTIPOBO/IBI.
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5.6.1.

5.6.2.

5.6.3.

B TBepmo-)KUIKOCTHOM HMOHOOOMEHHOM IIpoliecce OOOTaIlleHHE JOCTUTaeTCs
MOCPE/ICTBOM  aJICOPOLIMK/IecopOLIM ypaHa Ha CIEHUAIBbHOW, OYeHb OBICTPO
JEeUCTBYIOLIEH HOHOOOMEHHON cMoJie uiH afcopOeHTe. PacTBop ypaHa B coysiHOM
KHCJIOTE U JIpyrue XMMHUYECKHE PeareHThl MPOIYCKAIOTCS Yepe3 [MUIUHAPUYECKHIE
oOoraTHTeNbHbIE KOJIOHHBI, COJACpXKAllue YIJIOTHEHHBIE cJIou ajncopOenTa. Jlns
MOJICP)KaHUsL HEMPEPBIBHOCTU Ipollecca HEoOXoAauMa cucrema pedurokca B
LEJIIX BBICBOOOXKACHUS ypaHa U3 aJcopOeHTa O0OpaTHO B KHUIKUH MOTOK, C TEM
4TOOBI MOXKHO OBLIO coOpaTh "mMponaykt" M "XBOCTHI". DTO JOCTHraercs myTem
UCTIOJIb30BAHUS MOIXOISIIIUX XUMHUYECKUX peareHToB
BOCCTAHOBJICHHSI/OKUCIICHUS,  KOTOPBIE  IOJHOCTBIO  PEreHEpUpYIOTCS B
pa3fenbHBIX BHEIIHUX METJIAX U KOTOPhIE MOTYT YaCTHYHO PETEHEpUpPOBATHCS B
CaMMX M30TONHBIX pa3AelUTeNIbHBIX KoJOHHaX. [IpucyrctBue B mporuecce
rOpsIYUX KOHIICHTPUPOBAHHBIX PACTBOPOB COJSHOW KHUCIOTHI TpeOyeT, 4TOOBI
o0opynoBaHue OBUIO  M3rOTOBJIEHO M3  CIHEHHMAJBHBIX  KOPPO3UECTOMKUX
MaTepHaJIOB MIIH 3alIUIIEHO MOKPBITUEM U3 TAKUX MaTepHAaJIOB.

KuaK0CTHO-KUAKOCTHBbIE 00MEHHbIE KOJTOHHBI (XMMUYeCKUIT 00MeH)

[TIpOTHBOTOYHBIE KUIKOCTHO-)KMJIKOCTHbIE OOMEHHBIE KOJOHHBI, HMEIOIIHE
MEXaHWYECKUH CHJIOBOM BBOJA (T.€. HUMIYJIbCHBIE KOJOHHBI C CETYaTBIMU
TapesKaMH, KOJIOHHBI C TapelIKaMH, COBEPILAIOLIMMHU BO3BPATHO MOCTYNATEIbHBIE
JBYKEHUS, M KOJIOHHBI C BHYTPEHHUMH TYPOMHHBIMU CMECHUTEINSIMHU), CTICLIUAIBHO
NpeJHa3HAYCHHbIE WM  MOJrOTOBJICHHbIE sl  oOoramieHust ypaHa
UCIOJb30BAHMEM TIpollecca XHUMHUYECKOTro OOMEHa. JUis  KOppO3HOHHOU
YCTOMYMBOCTH K KOHLEHTPUPOBAaHHBIM pacTBOpaM COJSHOW KHCIOTBI 3TH
KOJIOHHBI M HX BHYTPEHHHUE KOMIIOHEHTHl M3TOTOBJIEHBI W3 IOAXOIALINX
IUTACTUKOBBIX ~MAaTepHajoB (TakuX, Kak (TOpupoBaHHBIC YIIIEBOJOPOIHBIC
MOJIMMEPBI) WIM CTEKJIa WM 3alUIIEHbl MOKPBITUEM H3 TaKUX MaTepUalOB.
KonoHHbl cnpoekTupoBanbl Ha KopoTkoe (30 cekyHJ WIM MeEHee) BpeMs
IIPOXOXKCHUS B KacCKaJe.

HenTpudyxusbie JKUIKOCTHO-KMIKOCTHbIE KOHTAKTHBbIE GuabTpsI
(XuMHM4YecKuii 00MeH)

LentpudyxHble >XUAKOCTHO-KUIKOCTHbIE KOHTAKTHBIC (MIIBTPHI, CIEHUAIBHO
npeaHa3HauYCHHBIC HIIN IIOATrOTOBJICHHBIC JIIsL OGOF&H.IGHI/IH YpaHa C
UCTOJb30BAHMEM TIPOLIECCa XHMHUYECKOro oOMeHa. B Takux KOHTaKTHBIX
GWIbTpax HCIONB3YeTCs BpallleHUE AJs TOJYYECHUS OPraHMYeCKHX M KMIKUX
MIOTOKOB, a 3aTeéM LIEHTpoOeXkKHas cuia Juis paszaeneHus ¢az. s Koppo3nOHHOM
CTOMKOCTH K KOHLEHTPUPOBAHHBIM DPACTBOpPAM COJISHOM KHCIIOTBI KOHTaKTHbIE
(bI/IJIBprI HU3TrOTAaBJIMBAIOTCA H3 COOTBCTCTBYIOIIHUX INIACTHUKOBBIX MAaTCPUAJIOB
(Takux, KaKk (TOPUPOBAHHBIC YIJIEBOJOPOJHBIC IMOJUMEPHI) WIM MOKPHIBAIOTCS
UMHU WM cTekiioM. LleHTpu¢yxHble KOHTaKTHBIE (PUIBTPBI CIIPOCKTUPOBAHBI HA
kopoTkoe (30 cekyHa UM MEHEE) BpeEMS POXOKIEHUS B KaCKae.

Cucrembl 1 000pyA0BaHNe JJs1 BOCCTAHOBJIEHHS YPaHA (XUMUYeCKH 00MeH)

a) CneuuanbHO  NpeJHA3HAUYEHHbIE  WIM  IOATOTOBJIEHHBIE  SYEUKH
IEKTPOXUMHUYECKOTO BOCCTAHOBJICHHS [UIsl BOCCTAHOBJIICHHS YpaHa W3 OIHOIO
BAJCHTHOTO COCTOSIHMS B JApYyroe Ui oOoramieHus ypaHa C HCIOJIb30BaHHEM
nporecca XMMUYECKoro ooMeHa. MartepHaisl siueek, HaXoIsAIIHecss B KOHTAKTe ¢
TEXHOJIOTUYECKUMHU  PAacTBOPAaMH, JIOJDKHBI ~ OBITh  KOPPO3MECTOMKHMH K
KOHIICHTPUPOBAHHBIM PacTBOPaM COJISIHOM KUCJIOTBI.
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5.6.4.

5.6.5.

I[NOACHUTEJIBHOE 3AMEYAHUE

Katonublif oTCeK SYEHKH IOJDKEH ObITh CIPOCKTHPOBAH TAaKUM 00pa3oM, 4TOOBI
NPEJOTBPATUTh TMOBTOPHOE OKUCJICHHE ypaHa J10 0OoJiee BBICOKOTO BaJICHTHOTO
cocrossHusA. s yaepKaHHus ypaHa B KaTOJHOM OTCEKEe sS4YelKa MOXKET UMETh
HEMPOHUILIAEMYIO IradparMeHHYI0 MeMOpaHy, U3TOTOBICHHYIO U3 CIIEHUAIBHOTO
KaTHOHHO-OOMEHHOTO MaTepuana.  KaToJx COCTOMT M3 COOTBETCTBYIOIIETO
TBEPJIOTO MPOBOJIHUKA, TAKOTO, KaK rpadur.

b) CroenumaneHO mpeaHA3HAYCHHbIE WJIM MOJTOTOBJICHHBIE CHUCTEMBI JUIS
usBnedennss U™ M3 OPraHMYecKOro IOTOKA, PEryIHPOBAHHS KOHICHTPAIIHH
KHUCJIOTBI W JUIsl 3allOJIHEHUS S4YeeK DJIEKTPOXMMHUYECKOTO BOCCTAHOBIICHUS HA
IIPOU3BOICTBEHHOM BBIXOJIE€ KACKaJa.

I[NOACHUTEJIBHOE 3AMEYAHUME

OTH CHCTEMBI COCTOAT M3 OOOPYIOBAaHUS SKCTPAKLUUU PACTBOPUTENIEM IS
orronkn U™ U3 opraHuueckoro motoka B SKHMAKHII pacTBOp, 06OPYIOBAHHS
BBIMIAPUBAHUSA W/WIIM JIPyroro 0oOOpyIOBaHUS AJsl JOCTHDKEHHUS PETYIHpPOBKU H
KOHTPOJISL BOAOPOIHOTO TMOKa3aTessi, U HACOCOB WIIM JIPYTUX YCTPONCTB MEpeHoca
IS 3aIIOJIHEHUS STYEEK AIIEKTPOXUMUYECKOTo BoccTaHoBiIeHHs. OCHOBHas 3a/1a4a
KOHCTPYKIIMU COCTOUT B TOM, YTOOBI M30€XKaTh 3arps3HEHUS MOTOKA KHUIKOCTH
MOHAMHU HEKOTOpBIX MeTaiuioB.  CleoBarenbHO, T€ YacTH 000pYIOBaHHSA
CHCTEMBI, KOTOpblE HAaxXOIiATCSd B KOHTAKT€ C TEXHOJOTMYECKHM IOTOKOM,
W3TOTABJIMBAIOTCA M3 COOTBETCTBYIOIIMX MAaTepUaloB (TakuX, KaK CTEKIIO,
(bTOpHpOBaHHBIE YIIIEBOJOPOAHBIE TOJIUMEpPHI, Cyabdar noaudpeHuna, cyibPpoH
nosmd(upa ¥ MPONUTAHHBIA CMOJIOW TpaduT), WM 3alIUIIEHBl MOKPHITHEM H3
TaKUX MaTepUAJIOB.

CucteMbl NOATOTOBKM NMUTAHMS (XMMHUYECKHA 00MeH)

CrenuanbHO  IpeJHA3HAYEHHbIE  WJIM  IOJATOTOBJIEHHBIE  CUCTEMBI  JAJIA
IIPOM3BOJICTBA MUTATENBHBIX PACTBOPOB XJIOPHJA ypaHa BBICOKOM YMCTOTHI UIf
YCTaHOBOK IO Pa3/IeieHUI0 U30TOTIOB ypaHa METOI0M XUMHUYECKOTro 0OMeHa.

[NOACHUTEJIBHOE 3AMEYAHUE

OTH CUCTEMBI COCTOSIT U3 OOOPYHOBaHUS JUI pPAacTBOPEHMS, HKCTPAKIHH
pacTBOpUTEIIEM W/WIM HOHOOOMEHHOTO OOOPYHOBAaHHUS Ui OYMUCTKH, a TaKKe
AJIEKTPOJIUTUYECKUX SYEEK JIsi BOCCTAHOBJICHUS U™ wm U™ B U”. B smx
CUCTEMAaX IIPOU3BOJATCS PAaCTBOPHI XJIOPHUAA YpaHa, B KOTOPBIX COAEPKUTCS JIHILIb
HECKOJIBKO 4acTe Ha MUJUIMOH METAJNIMYECKHX BKIIOUEHMH, TaKMX, KaK XpOM,
Kene3o, BaHAAWN, MONMOAEH M JPYrUX ABYXBAJICHTHBIX HX KATHOHOB WIIH
KaTHOHOB C OoJblIel BaJeHTHOCThIO.  KOHCTPYKIIMOHHBIE MaTepHalbl JUIS
IEMEHTOB CHCTEMBE, B KOTOpO#l oOpaGaTeiBaetcss U™ BBICOKOH YHCTOTEL,
BKJIIOYAIOT CTEKJIO, (TOPUPOBAHHBIC YIIIEBOJAOPOAHBIE MOJUMEPHI, Trpadur,
MOKPBITHII MOJUBUHII-CYIB(ATHBIM WM TOIUIPHUP-CYNb(MOHHBIM TUIACTUKOM H
IIPONUTAHHBIA CMOJIOH.

Cucrembl OKHC/JIeHNS ypaHa (XHMUYeCKHH 00MeH)

CrieruanpHO TIpeHA3HAYEHHBIC WJIM MOATOTOBJICHHBIE CHCTEMBI JJISI OKHCIICHUS
+3 +4

U™ B U nns Bo3BpalieHus] B Kackaj pa3felieHUss H30TONOB ypaHa B MpoOIecce

o0oraiieHus METOI0M XUMUYECKOTO OOMEHA.
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5.6.6.

5.6.7.

5.6.8.

I[NOACHUTEJIBHOE 3AMEYAHUE
OTHU CUCTEMBI MOTYT BKJIIOUATh TAKUE DJIEMEHTHI, KaK:

a) o0opyZoBaHuE JUIsI KOHTAaKTHPOBAHHUS XJIOpA M KHCIOpOJa C BOJHBIMHU
sbdaroeHTaMH U3 000PYAOBAHHS Pa3/CICHHUS] H30TOMOB M JKCTPAKIIMH
oOpa3oBaBIIerocs U™ B o0emHeHHEIH OpraHUYEeCKUH  IOTOK,
BO3BPAILAIOIIMNCS U3 MPOU3BOJICTBEHHOTO BbIX0/Ia KAacKa/a;

b)  obGopymoBaHue, KOTOPOE OTIENSAET BOAY OT COJSHOM KHUCIOTHI, YTOOBI BO/A
U KOHICHTPUPOBAHHAA COJIAHAA KHUCJIOTA MOTJIA 6])1 GBITB BHOBb BBC/ICHBI B
MPOLIECC B HY’)KHBIX MECTax.

BricTpo pearupyromme HOHO0OMEeHHbIE CMOJIbI/aACcOPOeHTHI (MOHHBII 00MeH)

BricTpo pearupyromue MOHOOOMEHHBIE CMOJIBI WJIM aJCOPOCHTHI, CIIELUAIBHO
NpeJHa3HAYeHHbIE WM  [OJArOTOBJICHHbIE Jjsi  oOoramieHust ypaHa
UCTOJBb30BAHMEM TIPOLECCa HOHHOTO OOMEHa, BKJIIOYas TIOPUCTBIE CMOJIBI
MaKpOCETUaTON CTPYKTYpPbI /UM MEMOpaHHbIE CTPYKTYPbI, B KOTOPBIX aKTUBHBIC
IpyNObl  XUMHYECKOro oOMEHa OTpaHMYeHbl IOKPBHITHEM Ha IOBEPXHOCTH
HEAaKTMBHOM IOPUCTOM BCIIOMOTaTENbHOW CTPYKTYpBI, U APYIHME€ KOMIIO3UTHbIE
CTPYKTYpHI B JIO0OH mpuemiieMol (opme, BKIIIOYAs YacTUIBI BOJIOKOH. OTH
MOHOOOMEHHBIE CMOJIBI/aficOpOeHTHl UMEIOT auameTpel 0,2 MM WIH MeEHee H
JIOJDKHBI ~ OBITh  XMMHUYECKHM CTOMKMMHM IO OTHOIIEHHIO K  pacTBOpam
KOHIICHTPUPOBAHHOW  COJITHOM  KHUCIIOTBI, a TaKXKe JIOCTaTOYHO IPOYHBI
¢u3nvecku, ¢ TeM YTOOBI MX CBOWCTBA HE YXY/IIAJIHCh B OOMEHHBIX KOJIOHHAX.
Cmoutbl/ancopOeHThl  CHEeNMANbHO TPEAHA3HAUYEHBl JUIS TOJYYCHHS KHHETUKU
OoueHb OBICTPOr0 OOMEHa H30TOIOB ypaHa (UIMTEIBHOCTh IOJIyOoOMEHAa MeHee

10 cexynn) u 061a1al0T BO3MOXKHOCTBIO paboOTaTh NP TEMIIEpaType B JTUarna3oHe
ot 100°C o 200°C.

HNonoo0MeHHbIE KOJIOHHBI (MOHHBII 00MeH)

[unuuapudeckue KOJIOHHBI auameTpoM Oosiee 1000 MM i ynepkaHus H
NOJJCP)KaHUSL ~ 3AIOJHEHHBIX  CJIOEB  HOHOOOMEHHBIX  CMOJI/aJICOPOCHTOB,
CIELMANBbHO TpeIHa3HAauYCHHbIC WM MOJATrOTOBJICHHBIC JJIs 00OTallleHusl ypaHa ¢
UCIOJIb30BAaHMEM HOHOOOMEHHOTO Mpolecca. OTH KOJOHHBI HM3TOTOBJICHBI W3
MaTepuasioB (TakMX, KaK TUTaH WIM (TOPUPOBAHHBIE YIIIEBOJOPOIHBIC
IIOJINMEPBI), CTOMKHUX K KOPPO3UH, BBI3bIBAEMOM PACTBOpPaMH KOHIIEHTPUPOBAHHOU
COJISHOM KHCIJIOTBI, WJIM 3alUINEHbl IOKPBITUEM U3 TaKUX MaTepUaloB U
ciocoOHBl paboTaTh mpu Temreparype B auamnazoHe oT 100°C mo 200°C u
nasienuu Boimre 0,7 MITa (102 ¢yHT/KB. qroiim).

HNonooOGmenHbIe cucTeMbl pedarokca (MOHHBIM 00MeH)

a) CoeuumanbHO  TpeTHA3HAYCHHBIE  WJIM  [OATOTOBICHHBIE  CHCTEMBI
XUMHUYECKOTO HJIM JIEKTPOXUMHUYECKOTO BOCCTAHOBJICHUS JUIsl pereHepaluu
peareHTa(0B) XMMHUYECKOTO BOCCTAaHOBJICHHS, MCIOJIb3yeMOro(blx) B
KacKaJlax HFOHOOOMEHHOTO 00OTaIIeHus ypaHa.

b) ChoenuanbHO  TNpeAHA3HAUEHHBIE WM  MOJTOTOBIIGHHBIE  CHCTEMBI
XUMHUYECKOTO WA D3JIEKTPOXUMHYECKOTO OKHUCICHHUS MJisi pereHepanuu
peareHTa(0B) XMMHYECKOTO OKHCIICHMS, HCIOJIb3yeMOro(blX) B KacKajaax
MOHOOOMEHHOTO O0OTaIeHHS ypaHa.
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5.7.

I[NOACHUTEJIBHOE 3AMEYAHUE

B mpouecce noHOOOMeHHOro oOorameHusi B KayecTBE BOCCTAaHABJIMBAIOIIETO
KATHOHA MOXKET MCIIOJIb30BAThCA, HATPUMeEp, TpexBanenTHbli tutan (Ti”), u B
5TOM CiIydae BOCCTAHOBMTENbHAs CHCTeMa OygeT BbipabateiBath i
I0CPEICTBOM BoccTaHoBeHust Ti' .

B mnpomecce B KadyecTBE OKHCIUTENSI MOKET HCIIONb30BAaThCs, HAIPUMED,
+3
TpexBasieHTHOe >kene3o (Fe ™), m B 3TOM ciywae cucremMa OKUCIEHHUS OyJer
+3 "+
BeIpaGaThiBaTh Fe' mocpeactBom oxucnenns Fe'.

Cneuna.m,ﬂo npeaHasHaAa4YCeHHbIC HJIHA MOATr0TOBJICHHbIC CHCTEMBI,
oﬁopyuonaﬂne u KOMIIOHCHTbI AJIsA HCIIOJIb30BaHUA B JIAa3€PHbIX
000raTuTEeIbHbIX YCTaHOBKaXx

BBOJIHOE 3AMEYAHUE

CymiecTByIOIME CUCTEMBI Ui 00OTaTUTENBHBIX MPOLIECCOB C HCIOJIE30BAaHHEM
Ja3epoB JENATCS Ha JIBE KaTErOpHH: Te, B KOTOPHIX padoueil cpemoit sBISAIOTCA
mapbl aTOMapHOTO ypaHa, M T€, B KOTOPBIX pabodel cperod SBISIOTCS Maphbl
ypaHoBOro coenuHeHus. OOLIMMH Ha3BaHUSAMHU TS TAKUX MPOLIECCOB SBIISIOTCA:
nepBasi KaTeropus - Ja3epHoe pa3AeiIeHre U30TOIOB 110 METOLy aTOMapHbIX IapoB
(AVLIS wmm SILVA); BTOpas KaTeropus - MOJIEKYJSIPHBII METOJ Ja3€pHOI0
paznenenust uzoronoB (MLIS uan MOLIS) u xumuueckasi peakiusi HoCpeiCTBOM
n3buparenpHoii O wm3oromam JazepHoi akTtuBanuu (CRISLA).  Cucremsi,
000pyZ0BaHNE ¥ KOMIIOHEHTHI JJIs1 YCTAaHOBOK JIA3€PHOTO 00OTaIeHNs BKITIOYAIOT:
a) YCTpOICTBa Ui MOJAaydl MAapoOB METAJUIMYECKOrO ypaHa (i M30MpaTenbHOM
(OoTOMOHM3AIMH) WIIM YCTPOMCTBA IS MTOAA4YH [TAPOB YPAaHOBOTO COCTMHEHUS (IS
dboToaMCCOMAIIMM WM XMUMHYECKOW aKTHBAIlMM); b) ycTpoiicTBa misi cOopa
o0oraieHHoro 1 00eJHEHHOTO METAJUIMYECKOTO ypaHa B KadecTBe "mpoaykra" u
"XBOCTOB" B MEPBOM KaTEropuu M YCTpOMCTBa A cOOpa pas3ioXEHHBIX HIN
BBIIICIIITNX U3 PEAKIMU COSAMHECHUI B KauecTBe "mpoaykTa" u HeoOpaboTaHHOTO
MaTepuana B KadecTBe "XBOCTOB" BO BTOPOH KaTteropuu; c) pabouue JIa3epHbIe
CHCTEeMBl Ui W30MpaTeNbHOrO BO3OYXKJIEHHS HM30TONOB ypaHa-235; u
d) oGopynoBaHue aJsi MOATOTOBKY MOJIAYXM M KOHBEPCUH MpOayKTa. Bcenencteue
CJI0’)KHOCTHU CHEKTPOCKOIIMM aTOMOB U COEAMHEHUH ypaHa MOXET MOTpeOOBaThCA
UCTIOJIb30BaHUE JII0O0H U3 psiZia UMEIOIINXCS Ja3epHBIX TEXHOJIOTUH.

I[NOACHUTEJIBHOE 3AMEYAHUE

MHorue u3 KOMIIOHEHTOB, IIEPEUUCICHHBIX B JTOM pasfeiie, BCTYNAKOT B
HEIMOCPEACTBEHHBIM KOHTAKT C IIapaMH METAJUIMYECKOI0 YpaHa WM C KUIKOCTHIO,
WA C TEXHOJOTHYECKUM ra3om, coctossuM u3 UFg unm cmecu u3 UFgq u apyrux
razoB. Bce MOBEpXHOCTH, KOTOpBIE BCTYNAKOT B KOHTAakT ¢ ypaHoM wiu UFs,
IIOJIHOCTBIO M3TOTOBJIEHBI M3 KOPPO3UECTOMKHUX MATEpUAIOB WIM 3alUIICHBI
IIOKPBITUEM M3 TaKUX MarepuanoB. Jlnsa mened pasfena, OTHOCHILETocs K
KOMIIOHEHTaM 000pyJIOBaHUs ISl Ja3epHOro 00OTaIleHus, MaTepUabl, CTOMKHE K
KOppPO3UHM,  BBI3BIBAEMOM  IapaMU  WIM  KUAKOCTSAMH,  COAECPKALUMHU
METAJUIMYECKUN ypaH WIM YpPAaHOBBIC CIUIABbI, BKIIOYAIOT ITOKPBITBIM OKCHIOM
UTTpUS IpaduT ¥ TaHTAT, U MaTepHalIbl, CTOWKHE K KOppo3uu, Bei3biBaeMoii UFs,
BKJIIOYAIOT MeEJb, HEP)KABCIOLIYI0 CTajlb, AJIIOMHHUM, aJIOMUHHUEBBIC CIUIABBI,
HUKENb WM CIUIaBbl, conepxamue 60% Hukens u Oonee, u croiikue k UFg
MOJIHOCTBIO (PTOPUPOBAHHBIE YTIIEBOIOPOTHBIE TIOIUMEPHI.
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5.7.1.

5.7.2.

5.7.3.

5.7.4.

Cucrembl Boinapusanusi ypana (AVLIS)

CHCI.[PIEU'IBHO Hpe,Z[Ha?)Ha‘IeHHBIC WX IIOATIOTOBJICHHBIC CHUCTCEMBI BBIHapI/IBaHI/IH
ypaHa, KOTOpbIE COJCPKAT BBICOKOMOIIHBIC TIOJIOCOBBIC WJIM PAacTPOBBIC
ANIEKTPOHHO-JTyYeBbIC MYIIKK C TEPEIaBaeMOil MOIHOCTHIO HAa MHILICHb OoJjiee
2,5 kBt/cMm.

Cucrembl 1151 00padOTKH JKHAKOMeTaLJIMYeckoro ypana (AVLIS)

CrnenuanbHO IpeHAa3HAYCHHbIE WJIM TMOJTOTOBJICHHBIE CHUCTEMBI Ui 00pabOTKH
KUJKOrO0 MeTajla JUlsl pPAcCIUIaBJICHHOIO YypaHa WM YPaHOBBIX CIUIABOB,
COCTOSIIME U3 TUTJIEH U OXJIAKIAIONIEr0 000PYA0BAaHUS TS TUTJICH.

[NOACHUTEJIBHOE 3AMEYAHUE

Turnm U npyrue KOMIIOHEHTBI 3TOM CUCTEMBI, KOTOPBIE BCTYIAIOT B KOHTAKT C
pacIUIaBJICHHBIM  YpPaHOM WM  YPaHOBBIMH  CIUIABAMHU, M3TOTOBJIEHBI U3
KOPPO3UECTOMKUX U TEPMOCTOMKUX MAaTEPUAJIOB MIIU 3ALIUIIEHHBIX IOKPBITUEM U3
Takux marepuaynoB. IIpuemiemsle MaTepualbl BKIKOYAKOT TAHTAJ, ITOKPBITBHIN
OKCHJIOM UTTpHUsA I'paduT, rpaduT, TOKPHITHIA OKUCIAMH JIPYTUX PEAKO3EMETbHBIX
JIEMEHTOB WM UX CMECAMM.

Arperatel s cO6opa ''mpoayktra'" H  '"'XBOCTOB" MeTa/NIMYECKOIo
ypana AVLIS)

CrnenuanbHO NpeJHA3HAYCHHbIE WJIM MOJrOTOBJICHHBIE arperatsl s coopa
"mpoaykTa" ¥ "XBOCTOB" METAIIIMUECKOTO ypaHa B KHUAKOH WM TBEpIoi hopme.

[NOACHUTEJIBHOE 3AMEYAHUME

KoMIOHEHTHI 3TUX arperaToB U3rOTOBJIECHBI U3 MAaTEPUANIOB, CTOMKUX K HATPEBY U
KOPPO3HH, BBI3BIBAEMON MapaMy METANTHYECKOTO YypaHa WU >KUIKOCTBIO, WIIN
3alUILIEHBl MOKPHITUEM M3 TaKMX MaTepUalioB (TaKHX, KaK IMOKPBITHIM OKCHIOM
UTTpUS TpadUT WU TaHTAI) U MOTYT BKJIIOYATh B ce0s1 TpyOOIPOBOIbI, KiIaNaHbl,
mTyrepa, "xemnoda", BBOABI, TEMJIOOOMEHHUKN U KOJUICKTOPHBIC TJIACTHHBI IS
MarHUTHOTO, 3JIEKTPOCTaTHYECKOTO WIIM APYTHX METOAOB Pa3aeeHHs.

Ko:xyxu paspeanrtenbnoro moayas (AVLIS)

CrenpanbHO MNpeAHA3HAUYEHHbIE WIM MOJATOTOBIEHHBIE ULWJIMHAPUYECKHE WIH
pSMOYTOJIbHBIE ~KaMepbl s TOMELIEHUS B HHUX HCTOYHMKA I1apoB
METAJNINYECKOTO YpaHa, 3JIEKTPOHHO-JIy4€BOM MyIIKH U KOJUIEKTOPOB "mpoaykTa"
u "XBOCTOB".

[NOACHUTEJIBHOE 3AMEYAHUE

OTH KOXKYXH UMEIOT MHOYKECTBO BXOJHBIX OTBEPCTHUH JUIsl MOJAYH JIEKTPOTIUTAHUS
U BOJIbl, OKHA JUIS JIa3€PHBIX ITYYKOB, COCJMHEHUN BaKyyMHBIX HACOCOB, a TaKKe
IUISl TUArHOCTUKM M KOHTPOJS KOHTPOJIbHO-MU3MEPUTENbHBIX NpuOOpoB.  OHu
UMEIOT TPHCHOCOONCHUST ML OTKPBITHS M 3aKpPBITHSL, 4YTOOBI 00ECHeYuTh
00CITy’)KMBaHHE BHYTPEHHUX KOMIIOHEHTOB.
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3.7.5.

5.7.6.

3.7.7.

5.7.8.

5.7.9.

CBepx3ByKoOBbI€ pacmiupuTe/bHbie comia (MLIS)

CnenuanbHO  IpeJHA3HAYCHHBIE WM TOATOTOBJIEHHBIE  CBEPX3BYKOBBIC
paciIupuTeNbHbIE coma s oxaaxaeHus cmeceil UFg m Hecymero raza 1o 150 K
UM HUXKeE U Kopposuecroiikue Kk UF.

Koanexropsl npoaykra nsarugropucroro ypana (MLIS)

CriennanbHO MNpeAHA3HAUYEHHBIE WM IOJATOTOBIIEHHBIE KOJUIEKTOPHI TBEPAOIO
npoaykTa nsatudtopucroro ypana (UFs), coctosmue u3 GpuibTpa, KOJUIEKTOPOB
yIapHOTO MM LMKIOHHOIO THUIIA WJIM UX COUETAaHUH U KOPPO3UECTOMKHE K Cpele
UFs/UFs.

Komnpeccopst UF6/necymero raza (MLIS)

CrneunalibHO MpeAHa3HAYEHHBIE WM MOJArOTOBICHHBIE KOMIIPECCOPHI ISl CMEcei
UF¢ u Hecyiiero rasa anst JyiuTenbHou sxcrutyatauuu B cpenae UFs. KommoneHTs
3TUX KOMIIPECCOPOB, KOTOPBIE BCTYNAOT B KOHTAaKT C HECYIIUM TIa3oM,
W3rOTOBJIIEHBI U3 Koppo3uectorikux K UFg wmarepuanoB WM 3allMILIEHBI
MOKPBITHEM U3 TAKUX MATEPHUAIIOB.

Yiiornenus Bpamawmmxcs saios (MLIS)

CHCI_[I/IEUIBHO npeaHa3HauYCHHBIC HIIN IIOATOTOBJICHHBIC YILJIOTHCHHU A
BpallaromuxcCst BaJIOB, YCTAHOBJICHHBIC HAa CTOPOHC IMOAA4YU U HA CTOPOHC BBIXOJa
I YIDIOTHEHHS Bajla, COCHUHAIONIETO pPOTOP KOMIIpeccopa C MPUBOJHBIM
JABUTATCIICM, C TEM YTOOBI 00ecIeYuTh HaACKHYIO repmMeTrU3alnuLo,
NpeaAOTBPALIAOIIYIO BbIXOA TCXHOJOTMUCCKOTO Ira3a WJIM HATCKAaHUC BO3AyXa HUIIN
YILIOTHSIOIIETO ra3a BO BHYTPEHHIOIO KaMepy KOMIIpeccopa, KOTopasl 3alloJIHEHa
cmecoero UFg 1 Hecymiero rasa.

Cucremsl propuposanust (MLIS)

CneunaibHO  MpeAHa3HAYEHHbIE  WJIM  TOJrOTOBJCHHBIE  CHUCTEMbI  JUIsS
¢dropuposanus UFs (B TBepaom coctosinumn) B UF¢ (Ta3).

[NOACHUTEJIBHOE 3AMEYAHUE

OTH CUCTEeMBI TNpenHa3HaueHbl Js (propupoBanus cobdpanHoro mnopomka UFs B
UF¢ B mensix mocienymomiero coopa B KOHTEHHEpax MpoJyKTa WU IS MOJa4yH B
omoxku MLIS s momonmHUTENnbHOTO oOoramieHus. [lpu mpUMEHEHHH OJHOTO
MOJIX0Aa peakius (TOPUPOBaHMUS MOXKET OBITh 3aBepIlIeHA B MpeAesax CUCTEMBI
pasfesieHuss U30TOIOB, TIE UAET peakUus U HEIOCPEICTBEHHOE W3BICUYECHUE U3
KoJuiekTopoB "mpoaykra". Ilpu mpumenenun apyroro moaxoaa mopomok UFs
MOJKET OBITh M3BJICUEH/TIEPEMEIEH U3 KOJJIEKTOPOB "MPOAYKTa" B MOAXOISIIUI
peakTop (HampuMep, pEeakTOp C IBCEBAOOXKIKEHHBIM CJIOEM KaTalu-3aTopa,
TeTUKOUJIANIbHBIA PeakTop WM KapoBas OamiHs) B ensix ¢ropupoBanus. B
0o00OMX ciydasix HCHOJIb3yeTcss o0OpyJOBaHUE JUIsl XpaHEHHS W IepeHoca ¢Topa
(umu Opyrux npHeMJeMbIX (TOPHUPYIOIIMX pPeareHTOB) U s cOopa U mepeHoca
UFe.
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5.7.10.

5.7.11.

5.7.12.

Macc-cnektpomerpbl/ucrounnku nonos UF6 (MLIS)

CnenuanbHO TOpeJHA3HAYCHHbIE WM  TOATOTOBJICHHBIE MAarHUTHBIE WM
KBaJ[PYNOJIbHBIE MacC-CIIEKTPOMETPHI, CIIOCOOHBIE MPOU3BOAUTEH MPSAMOU OTOOP
mpo0 mogaBaemMoii Macchl, "mpoaykTa" win "XBOCTOB" u3 ra3oBbiX MOTOKOB UFs
oOJafaroniue moJHbBIM HAOOPOM CIIEeTYIOLINX XapaKTePUCTHUK:

1. yaelbHas pa3pelaromias cnocodHocTh o Macce cBbitie 320;

2. COACPKAT UCTOYHHUKHU MOHOB, U3rOTOBJICHHBIC U3 HUXPOMA WUJIM MOHCIIA UJIN
3alMUIICHHBIC ITIOKPBITUCM U3 HUX, NN HUKCIUPOBAHHBIC,

3. coJiepKaT MOHU3ALMOHHBIE HICTOYHUKU C O0MOapAUPOBKOM SIIEKTPOHAMU;
4. COJZIEpKaT KOJUIEKTOPHYIO CUCTEMY, ITPUTOJHYIO JJI U30TOMHOTO aHAJIN3a.
Cucrembl nogauyu/cucreMbl 0TBoAa "'mpoaykra' u '"'xsocros'" (MLIS)

CrneunalibHO MpeHa3HAYEHHbIE WIH MOTOTOBIECHHBIE TEXHOJIOTHYECKUE CUCTEMBI
win obopynoBaHue Uit OOOTAaTUTENBHBIX YCTAHOBOK, W3TOTOBIICHHBIC W3
koppo3uectoukux Kk UFq marepuanoB, WM 3allUIIEHHBIX MMOKPBITUEM W3 TaKUX
MAaTEPUAOB, BKIKOYAOIIHE:

a) MUTAIOIINE ABTOKJIABBI, M€Y WM CHUCTEMbI, UCHOJIb3yeMbIE I IOJa4u
UFs ans mporecca o0oraimieHus;

b) JecyOIMMaTOPhI (MM XOJIOJHBIC JIOBYIIKH ), UCIIOJIb3YEMBbIC JIsl BBIBEICHUS
Harperoro UF¢ wu3 mpomecca oOorameHuss [Uii — MOCIEAYIOIIEro
[IepeEMELICHUS;

C) CTaHIIUU OTBCPIKACHUA UIIN OKWIKCHUS, UCITIOJIb3YCMBIC [JI BBIBCIICHUS UF6
U3 npouecca oboramieHus myreM cxatus u nepeBoga UFg B xuakyro wim

TBEpAYIO Gopmy;

d) CTaHIMM "mpoaykKTa" win "XBOCTOB", MCIOJNb3yEeMbIE AJIS INEPEMELIECHUs
UFs B KOHTEHHEPBL.

Cucrembl otaenennst UFg or Hecymero raza (MLIS)

CrneunaibHO NMpegHa3HAYEHHbIE WM TOATOTOBIEHHBIE TEXHOJIOTUYECKUE CUCTEMBI
s otaenenus UFg ot Hecymero raza. Hecymum razom MoskeT OBITH a30T, aproH
UJIU APYrou ras.

[MOACHUTEJIBHOE 3AMEYAHUE
OTH cUCTEMBI MOTYT BKIIIOYAaTh Takoe 000pyI0BaHUE, KaK:

a)  KPHOTCHHbIE TEIUIOOOMEHHMKM WM  KPHUOCENapaTophl, CHOCOOHBIE
co3zaaBaTh TeMieparypsl -120°C unu meHee, uiamn

b)  ONOKM KPHOTCHHOTO OXJAXJICHHs, CIHOCOOHBIE CO3[aBaTh TEMIIEPATyph
-120°C unu MmeHee, uin

C) xonozaubie noBymkn UFg, ciocoGHbIe co3naBaTh Temmeparypsl -20°C win
MEHee.
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5.7.13.

5.8.

5.8.1.

5.8.2.

5.8.3.

Jlazepnble cuctemsl (AVLIS, MLIS u CRISLA)

Ha3epbl W  JIa3CPHBIC  CUCTCMBEI, ClicMaJibHO  NOpPCAHA3HAUCHHBIC  WJIA
MOATOTOBJICHHBIC IJIA pa3ACIICHHUA U30TOIIOB ypaHa.

I[NOACHUTEJIBHOE 3AMEYAHUME

Jlazepsl W Ba)kHbIE KOMIIOHEHTHI JIa3€pOB IMPHU JIA3EPHOM Ipolecce 00OoTraIieHus
BKJIIOYAIOT ~ T€,  KOTOpbIE  ONpeAeneHsl B IyHKTe 3.6  JTOKyMEHTa
INFCIRC/254/Rev.1/Part 2. Jlazepnas cuctema mnpouecca AVLIS 006braHO
COCTOMUT M3 JBYX JIa3epoB: Jla3epa Ha Mapax MEAM M Ja3epa Ha KpPacUTEIsX.
Jlazepnas cucrema ans MLIS o6br4HO cocTout U3 nazepa, padoratomiero Ha CO;
UM DKCHMEPHOIO Jla3epa M MHOIOXOJOBOM  ONTHYECKOM  SYEHKH €
BpAIAIOIIMMUCS 3epKajlaMi Ha o0eux cropoHax. [y ja3epoB WM J1a3epHBIX
cHCTeM Ipu 000X mpoleccax Tpedyercs: CTabuiIM3aTop CreKTPOBOM YaCTOTHI IS
paloThI B T€UCHUE JUTUTEIBHBIX IIEPHOI0B BPEMEHH.

Cneuna.m,ﬂo npeaHasHa4YeHHbIC HJIHA MOATr0TOBJICHHBIC CHCTEMBI,
oﬁopyuonaﬂne N KOMIIOHCHTHI 1Jid HCHOJb30BaAHHA HA 000raTuTeJIbHbIX
YCTaHOBKAaX C IJIA3MEHHBIM pa3aejJCcHUuEM

BBOJIHOE 3AMEYAHUME

IIpu mponecce MiIa3MEHHOTO pa3JelieHus IJIa3Ma, COCTOsLIas U3 MOHOB YpaHa,
IIPOXOJUT YEpe3 DIIEKTPUUYECKOE II0JIe, HACTPOEHHOE Ha YacTOTY HMOHHOIO
pesonarca U™, ¢ TeM uToGbl OHM B MEPBYIO OUYEpeIb MOTIOLIATH SHEPIUIO U
YBEIMUUBAJICA JAUAMETP UX MITONOPOOOpa3HbIX OpOUT. HWOHBI ¢ MPOX0XKIESHHEM
no OoJipIIeMy JOUAMeTpy 3axBaTBIBAIOTCS I 00pa3oBaHUS MPOAYKTa,
oGoramennoro U*”. Ilmasma, koTopas 06pa3oBaHA MOCPEACTBOM HOHM3AIIHH
YPaHOBOTIO I1apa, COACPKUTCS B BAKYYMHOM KaMepe C MarHUTHBIM I10JIEM BBICOKOM
HaNpsOHKEHHOCTH, OOpa30BAaHHBIM C IOMOIIBIO CBEPXIPOBOJSIIETO MAarHMTA.
OCHOBHBIE TEXHOJIOTMYECKHUE CUCTEMBI NPOIIECCa BKIIOYAKOT CUCTEMY I'€HEpaluu
YPaHOBOM IJIa3Mbl, pa3JeNUTEIbHBIM MOAYIb CO CBEPXIPOBOIAIIMM MArHUTOM U
CHCTEMBI U3BIICUECHUS MeTallIa i coopa "mpoaykra” u "XBocToB".

MHKpOBOJIHOBbIe UCTOYHUKHU JHEPIUA M1 AHTCHHDbI

CrenuanbHO  IpelHA3HAYEHHBIE WM MOATOTOBJIEHHBIE  MUKPOBOJHOBBIE
UCTOYHUKU DHEPrMM M AaHTCHHBI Ui TEHEpAalMM WIM YCKOPEHUS HOHOB HU
oOnajaronue CIeAyIOIUMU XapakTepucTukamu:  vactota Bbime 30T wu
CpeaHss BBIXO/HAS MOIIHOCTD ISl TeHepalui HOHOB 6oiee 50 kBT.

COJIeHOI/I)lbI AJIsA BO36y)K)16HI/IH HOHOB

CrenuanbHO MpeAHA3HAYCHHBIE WM  TOJITOTOBJICHHBIE  COJICHOWMIBI ISt
pPaarovYacTOTHOTO BO3OYXKICHHS MOHOB B auamna3zoHe yactor Oonee 100 k[ u
crocoOHbBIe padoTaTh mpH cpenHeit MomHocTH 6omnee 40 kBT.

Cucrembl reHepanuy ypPaHOBOi MJIA3MbI

CrnenuanbHO MpeJHAa3HAYCHHBIE WM TIOJrOTOBJICHHBIC CHUCTEMbI TI'eHEepaIu
YPaHOBO# IUIa3Mbl, KOTOPBIE MOTYT COJIEPXKATh BBICOKOMOIIIHBIC MMOJIOCOBBIC MIIH
pacTpOBBIC 3JCKTPOHHO-TYYEBbIC TYIIKH C TEpelIaBaeMOil MOIIHOCTBIO Ha
MHUIIIEHE 0oee 2,5 kB1/cM.
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5.8.4.

5.8.5.

5.8.6.

5.9.

Cucrembl U151 00padOTKH KMIKOMETAJIMYECKOr0 YPaHa

CrnenuanbHO IpeHAa3HAYCHHbIE WJIM TMOJTOTOBJICHHBIE CHUCTEMBI Ui 00pabOTKH
KUJKOrO0 MeTajla Ul PACIUIaBJICHHOIO YypaHa WM YPaHOBBIX CIUIABOB,
COCTOSIIME U3 TUTJICH U OXJIAKIAIONIEro 000PYA0BAaHUS TS TUTJICH.

I[NOACHUTEJIBHOE 3AMEYAHUE

Turnm U npyrue KOMIIOHEHTBI 3TOM CUCTEMBI, KOTOPBIE BCTYNAIOT B KOHTAKT C
pacIUIaBJICHHBIM  YPaHOM WM  YPaHOBBIMH  CIUIABAMHU, M3TOTOBJIEHBI U3
KOPPO3UECTOMKUX U TEPMOCTOMKMX MATEPUAIOB WM 3AIIUILEHBI IIOKPBITUEM U3
TakuxXx marepuaynoB. IIpuemiemsle mMaTepualbl BKIKOYAKOT TAHTAJ, ITOKPBITBIN
OKCHJIOM UTTpHUsA I'paduT, rpaduT, TOKPHITHIA OKUCIAMH JIPYTUX PEAKO3EMETbHBIX
JJIEMEHTOB WM UX CMECAMM.

Arperartsl 1715 cOopa "'mpoaykra' u '"'XBOCTOB'' MeTa/UNINYeCKOro ypaHa

CrnenuanbHO MpeaHa3HAuUCHHBbIE WM MOATOTOBJICHHBIE arperatbl s cOopa
"mpoaykTta" m "XBOCTOB" Al METAJUIMYECKOTO ypaHa B TBepAod Qopme. Itu
arperaTsl Jis cOopa M3rOTOBJIECHBI W3 MAaTepHalioB, CTOMKUX K HarpeBy H
KOPpO3HH, BBI3BIBAEMON MapamMH METAUIMYECKOr0 ypaHa, TakuX, Kak Tpadwur,
MTOKPBITBIM OKCHJIOM UTTPUS, WIM TAHTAJ, WIN 3allULIEHB] TIOKPBITUEM W3 TaKUX
MaTepHaJIoB.

Koxyxu pa3aenuteabHOro Moayas

[MunuHapuyeckne KaMepsl, CIEMUAIbHO MPEJHA3HAYEHHbIE WM TIOJrOTOBIIEHHBIE
IUIE  UCMOJB30BaHMS Ha OOOraTUTENBHBIX YCTaHOBKAaX C  IUIa3MEHHBIM
pasneneHueM, I8 IOMELIEHHWS B HUX HCTOYHUMKA YpPaHOBOM  IIa3MBI,
SHEPreTUYECKOr0 COJICHOMJA pPAJUOYacTOThl M KOJUIEKTOpOB '"mponykra" u
"XBOCTOB".

I[NOACHUTEJIBHOE 3AMEYAHUE

OTH  KOXYXH HUMEIOT MHOXECTBO BXOJHBIX OTBEPCTUH Ui IOJa4H
ANIEKTPONUTAHUSA, COCOUHEHMH JU(PPY3MOHHBIX HACOCOB, a TaKkKe JUId
JMAarHOCTUKU M KOHTPOJIS KOHTPOJIbHO-U3MEPUTEIbHBIX MPUOOPOB. OHU UMEIOT
MPUCTIOCOONCHUS UL OTKPBITUSA U 3aKPBITUS, YTOOBI 00ECTIEUUTh O0OCITyKUBAHHE
BHYTPEHHUX KOMIIOHEHTOB M W3TOTOBJICHBI M3 COOTBETCTBYIOIIMX HEMAarHUTHBIX
MaTepHaJIOB, TAKUX, KaK HEPKABEIOIAsl CTATIb.

Cneuna.m,ﬂo npeaHasHaAa4YCeHHbIC HJIHA MOATr0TOBJICHHBIC CHCTEMBI,
060py)10BaHI/le U KOMIIOHCHTBbI AJA HCHOJb30BaHHUA Ha YCTaHOBKaX
IJICKTPOMATrHUTHOI'O oﬁoramelmﬂ.

BBOJIHOE 3AMEYAHUE

[Ipu »>IEKTPOMArHUTHOM TPOIECCE MOHBI METAUTUYECKOTO ypaHa, MOJy4YeHHBIS
MOCPEJICTBOM HWOHM3AIMK TNHTarIero marepuana u3 conei (o0sruHO UCl),
YCKOPSIIOTCS U MPOXOJST Yepe3 MAarHUTHOE T0Jie, KOTOPOE 3aCTaBIsieT HOHBI
Pa3IMYHBIX M30TOMOB MPOXOJUTH MO PA3TUYHBIM HampaBlieHUsM. (OCHOBHBIMH
KOMIIOHCHTAMH  3JICKTPOMArHUTHOTO  HW30TOMHOTO  Cemaparopa  SBISIOTCS:
MarHuTHOE TIOJie JJIs OTKIOHEHHWsS/pa3lieieHuss HW30TOMOB HWOHHOTO ITy4Ka,
HMCTOYHUKA MOHOB C €r0 CHCTEMON YCKOpPEHUS, U CHCTEMBI cOOpa OTHEICHHBIX
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5.9.1.

MOHOB. BcmomorarenbHble CHCTEMBI JUISI 3TOTO MpPOIEcCca BKIIOYAIOT CHCTEMY
CHaO)KEHUSI MAarHUTHOW OSHEprued, CUCTEMBl BBICOKOBOJIbTHOTO IMUTaHMA
MCTOYHMKA HMOHOB, BaKyyMHYIO CHUCTEMY U OOIIMpPHBIE CHCTEMBbl XUMHUYECKOM
o0pabOTKM I  BOCCTAHOBJICHUS  TNPOJIYKTa W OYHCTKH/pEreHeparu
KOMIIOHEHTOB.

JIEKTPOMArHUTHBIE CeNapaTopbl H30TONOB

DNEKTPOMAarHUTHBIE CENapaTopbl M30TOIOB, CIIELUANBHO NPEJHA3HAYECHHbBIE WU
MOJATOTOBJICHHBIE JUISL pa3JelieHUs] HM30TONOB ypaHa, U 000OpylOBaHHE H
KOMIIOHEHTBHI JJIs 9TOTO, BKJIFOYAs:

a) Hctounnku HOHOB

CrnenuanbHO TpeAHAa3HAYCHHBIE WM IOATOTOBICHHBIEC OTHENbHBIE WIN
MHOTOYHUCIICHHbIE HCTOYHHUKM HOHOB YypaHa, COCTOSIHE M3 HCTOYHHKA
mapa, HWOHHM3aTOopa W  YCKOPUTENs  IydyKa, M3TOTOBIECHHBIE U3
COOTBETCTBYIOLIUX MAaTEpUANOB, TaKUX, KaK rpaduT, Hep)KaBewolas CTalb
WIA Meflb, U CHOCOOHBIX 0OecreunBaTh OOIMMI TOK B IMyyke MOHOB 50 MA
i 6oJee.

b)  KomnekTopsl HOHOB

KonnexTopHble MIacTWHBL, UMEIOIIKME JBE WIM Oojiee HIenud M Iasa,
CTELUANbHO NpPEJHA3HAYCHHbIE WM TMOJTrOTOBJICHHBIE sl cOOpa My4yKoB
MOHOB OOOTrameHHOro M OOEJHEHHOTO YypaHa W W3TOTOBJIEHHBIE U3
COOTBETCTBYIOLIMX MaTepHaNIOB, TaKHX, KaKk IpaduT WM HEp)KaBeromas
CTaJlb.

c)  Bakyymnble KOXyxu

CriennanbHO NpeJHa3HAYEHHbIE WM MOJATOTOBIIEHHBIE BAKYYMHBIE KOXKYXU
JUIsL  DJIEKTPOMArHUTHBIX  CENaparopoB  ypaHa, M3rOTOBIEHHBIE U3
COOTBETCTBYIOIIIMX HEMArHUTHBIX MATEPHUAJIOB, TAKUX, KaK HEp:KaBerollas
CTajb, U IpeAHa3HaYeHHbIe i paboTel ipu Aasnenuu 0,1 Ila wmm Hxke.

I[NOACHUTEJIBHOE 3AMEYAHUE

OTH KOXKYXU CIEIUATbHO NpPEJHA3HAYCHbl [UIsi IOMEIIEHUS B HHX
UCTOYHUKOB HOHOB, KOJUIGKTOPHBIX IUTACTUH M BOJOOXJIAKJAEMbIX
BKJIQ/IBIIIEH M UMEIOT MPHUCIIOCOOICHUS Ui COeAMHEHHH TU(Qy3nOHHBIX
HAaCOCOB W TPHUCIOCOONICHUS Ui OTKPBITHSL W 3aKpbITHS B LEJAX
M3BJICYECHUS U 3aMEHBI ATUX KOMIIOHEHTOB.

d) MarsuTHbI€ TTOJIOCHBIE HAKOHEUYHUKHU

CrenunanbHO NpeJHA3HAYEHHbIE WM IOATOTOBJICHHBIE MarHUTHbBIE
MOJIIOCHBIE HAKOHEYHHMKH, MMEIOIINE auamerp Oosee 2 M, HUCHOJb3yeMble
11t 00ecredeHns: TMOCTOSIHHOTO MAarHMTHOTO TOJsl B 3JIEKTPOMarHUTHOM
cemapaTope M30TONOB U JUIsl IE€PEHOCAa MAarHUTHOIO IO  MEXIY
PacroJIOKEHHBIMU PSAOM CENapaTOpaMHu.
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5.9.2.

5.9.3.

BbICOKOBOJIbLTHBIE HCTOYHUKH MATAHUSA

CrenpanbHO  TMpEAHA3HAUYEHHBIE WM  MOATOTOBIECHHBIE  BBICOKOBOJILHBIC
WUCTOYHUKUA THUTAHUS IJI1 UCTOYHUKOB HOHOB, OOJIAAIONINe TOJHBIM Ha0OpOM
CIIEYIOLIUX XapaKTePUCTHUK: MOTYT paboTaTh B HENPEPHIBHOM pPEKUME,
BbixogHoe Hampspkenue 20 000 B uwnm Gosee, BbixoaHoi Tok 1 A umm Gonee u
crabunuzanus HanpspkeHus menee 0,01% B Teuenue 8 4acos.

W cToyHNKHN NUTAHUS IJICKTPOMAruuToB

CrnenuanbHO MpeJHAa3HAYCHHbIE MM IOATOTOBJICHHBIE MOIIHBIE HCTOYHHUKH
NUTaHUSA TOCTOSIHHOTO TOKa JUIs BJIEKTPOMArHuTOB, OONagarolIue IOJIHBIM
HAa0OPOM CIIEYIOMIMX XapaKTEPUCTUK: BBIXOJHOW TOK B HENPEPHIBHOM PEKUME
500 A niu 6onee npu Hanpspkenuu 100 B win 6onee, npu ctabuin3amnuu Mo ToKy
iy HanpsbkeHuto Menee 0,01% B Teuenue 8 yacos.

YcraHOBKH 1/ NPOM3BOACTBA TSHKeJIOH BOIAbI, AeiiTepus U AedTepHEBBIX
coelMHeHUI W 000pyl0BaHHe, CHENUATbHO IPeJHA3HAYEHHOE WJIH
MOATOTOBJICHHOE /I 3TOr0

BBOJIHOE 3AMEYAHUE

Tspxenyro BOy MOKHO ITPOU3BOJIUTH, UCIIOJIB3YS pa3jinyHble Ipouecchl. OmHako
KOMMEpPYECKH BBITOJHBIMU SBJISIIOTCS JBa IMpoIlecca:  MPOLECC H30TOIMHOTO
oOMeHa Bozbl M cepoBojioposa (mpouecc GS) M mpolecc M30TOMHOTO OOMeHa
aMMHaKa U BOJOPO/JIa.

ITportecc GS ocHoBan Ha oOMeHe BOJOpOJa W JEHTEpHs MEXIy BOJIOW H
CEpPOBOJOPOJOM B CHUCTEME KOJOHH, KOTOPBIE HSKCIUTYaTUPYIOTCS C XOJIOAHOM
BEPXHEW CEKIMEN U TOpsYel HIKHEN ceKuuel. Boaa TeyeT BHU3 1O KOJIOHHAM, B
TO BpPEMsI KaK CEpPOBOIOPOAHBIN a3 IUPKYJIUPYET OT JIHA K BEPIINHE KOJIOHH. Jlnd
COJICHCTBUSI CMEIIMBAHUIO TI'a3a M BOJbl MCIOJB3YETCA PsA AbIPYATHIX JIOTKOB.
Jentepuil nepeMelaeTcss B BOAY NP HU3KHUX TEMIIEpaTypax U B CEPOBOAOPOJ
IIPU BBICOKUX TemmepaTypax. OboraiieHHble JeTepreM ra3 Wid BoJa yAAISI0TCs
U3 KOJIOHH IIEPBOM CTYNEHU HA CTHIKE IOpPSYMX U XOJOJHBIX CEKLUH, U MPOLECC
MOBTOPSETCS B KOJIOHHAX clieaylomel crymneHu. Ilpoxykr mocienHeit ¢assl -
BoJa, oboramenHas aeitepuem 10 30%, HampaBiseTcs B TUCTHILIISITUOHHYIO
YCTaHOBKY JAJIsl IIPOU3BOJICTBA PEAKTOPHO-YMCTOM TsKEIOW Boawl, T.e. 99,75%
OKHCH JEUTEPHUSL.

B mpouecce oOMeHa Mex Iy aMMHaKOM U BOJOPOJOM MOKHO U3BJIEKaTh JIeHTepHii
U3 CUHTE3-Ta3a IMOCPEICTBOM KOHTAKTa C XUIAKMUM aMMHAKOM B IIPUCYTCTBUU
katanm3aropa.  CHHTe3-ra3 mojaeTcs B OOMEHHBbIE KOJOHHBI U 3aTEM B
aMMHAYHBIN KOHBEPTEp. BHYTpU KOJIOHH ra3 MOJHHUMAETCS OT JHA K BEpIIUHE, B
TO BpeMs Kak KUIAKUNA aMMHAK Te4eT OT BEPLIMHBI KO JHY. JledTepuil B CUHTE3-
ra3e JIMIIAeTCsl BOAOPOJa U KOHLUEHTPUPYETCS B aMMMake. AMMHMAK MOCTYIAET
3aTéM B YCTAHOBKY /Ul KpEKMHra aMMHaka Ha JHE KOJIOHHBI, TOTJa Kak ra3
coOupaeTcs B aMMHa4YHOM KOHBepTepe Ha BepuiMHe. Ha mocneayrommx cTyneHsx
MPOUCXOJUT JAajibHElIIee oOorameHue, 1 MmyreM OKOHYATEIbHON JUCTUIUISLHH
IIPOU3BOJUTCS PEAKTOPHO-YUCTasi TsbKenas Boja. Ilomada cuHTE3-raza MoOKeT
ObITH OOecrieueHa aMMHAaYHON YCTaHOBKOM, KOTOpasi B CBOIO O4Yepe/ib MOKET OBbITh
COOpY’KE€HAa BMECTE C YCTAHOBKOM Il MPOU3BOJCTBA TSKEJIOW BOABI IyTEM
M30TOMTHOTO 0OMEHa aMMHUaka U BoJopoJa. B mpoliecce aMMHUa4HO-BOIOPOIHOTO
oOMeHa B KayecTBE MCTOYHUKA MCXOJHOTO JIEHTEpUS MOXKET TaKKe
UCIOJIb30BaThCsl OOBIYHAS BOJIA.
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6.1.

6.2.

MHorue npenMeTsl KI4eBOro 000pyIoBaHUs Ul YCTAHOBOK MO NPOU3BOJICTBY
TSOKENIOW BOJBI, MCHOJB3YIOMMX Mporecchl GS wiM aMMHa4HO-BOJOPOIHOTO
oOMeHa, HIMPOKO paclpoCTpaHEHbl B HEKOTOPBIX OTpacisaX HEPTEXUMHUECKOU
IIPOMBIIIJIEHHOCTH. OcobeHHO 3TO Kacaercs HEOOJIBIIMX  YCTaHOBOK,
ucnonp3ytoux mnporecc GS.  OpHako HEMHOTHE NPEAMETH 000pYAOBaHUS
ABISIOTCS cTaHAapTHbIMH. [Iporeccbt GS M aMMUa4HO-BOJOPOJHOTO OOMEHa
TpeOyIOT 00pabOTKN OONBIIMX KOJUYECTB BOCTUIAMEHSIONTUXCS, KOPPO3SHOHHBIX U
TOKCHUYHBIX JKUAKOCTEH MpH MOBBILIEHHOM JaBieHMH. COOTBETCTBEHHO NpHU
pa3paboTKe CTaHIApTOB IO MPOECKTUPOBAHUIO M AKCIUTyaTalluU Uil YCTAHOBOK U
00OpyZOBaHUs, HCIOJB3YIOUIMX O3TH MPOLECCH], CIEAYeT YACHATh OO0JblIoe
BHUMaHHE TOA0OpYy MaTepHajoB M HMX XapaKTePUCTUKAM C TeM, YTOOBI
o0ecreynTh ATUTEIbHBINA CPOK CIIY>KOBI IIPH COXPaHEHUH BBICOKOW 0O€30MacHOCTH
u HajgexxHoctu. OmpeneneHne MacmTaboB 00YCIOBIMBAETCS TJIABHBIM 00pazoM
COOOpaKeHUSIMU SKOHOMUKHU U HEoOXoauMocTH. TakuMm oOpa3om, OoJiblnas yacTb
pEeIMETOB OOOpYAOBAaHUS HM3TOTOBJSIETCS B COOTBETCTBUU C TPEOOBAHUSMHU
3aKa3uuKa.

Hakonen, cnemyer oTMeTuTh, UTO Kak B mpouecce GS, Tak u B mpoiecce
aMMHMa4YHO-BOJIOPOJHOTO OOMEHa, MpeaMeTbl 00O0pyHOBaHMs, KOTOpbIE IO
OTIENbHOCTM HE IIPEeIHA3HAYEHBbl WM IOJArOTOBJIEHBl CHELUAIBHO AN
MPOU3BOJICTBA TSDKEIOM BOJBI, MOTYT COOMpaTrbcs B CHUCTEMBI, CIEHUAIBLHO
IIpeIHAa3HAYEHHbIE WJIM IOJrOTOBJIEHHBIE [UIsl IPOU3BOJCTBA TSXKEIOM BOJBL.
[IpumepaMu Takux cHCTEM, HpPUMEHSIEMbIX B OOOMX Tpoleccax, SBISIOTCS
crcTeMa KaTaJUTUYeCKOr0 KPEKMHTa, UCTIONIb3yeMas B Ipoliecce 0OMeHa aMMHaKa
U BOAOPOJA, W JAWCTUUIALIMOHHBIE CHUCTEMBI, MHCIIOJb3yEMbIE B IPOILECCE
OKOHYATEJIbHOM KOHLEHTPALMU TSKEJIOM BOJBI, JOBOJAILIEH €€ 10 YpOBHSA
PEaKTOPHO-YUCTOMN.

[IpenMeTsl  00OpyIOBaHMS, KOTOpPbIE CIEUUAIBHO TPETHA3HAYCHBI WM
MOATOTOBJICHBI ISl MPOU3BOJICTBA TSDKETOW BOJBI MyTEM HCIIOJIL30BAHUS OO
mporecca oOMeHa BOABI M CEpPOBOAOPOJA, TUOO mpoiiecca oOMeHa aMMHaka U
BOJIOPO/JA, BKIIFOUAKOT:

Boao-cepoBogopoanbie 00MeHHbIE KOJTOHHBI

OOMeHHBIE KOJIOHHBI, U3rOTABIMBAEMbIE U3 MEIIKO3EPHHUCTOHN YIIIEPOAUCTON CTaIN
(mampumep, ASTM AS516), nuamerpom ot 6 M (20 pyroB) 1o 9 m (30 dpyros),
KOTOpPBhIE MOTYT 3KCIUTyaTHPOBAaThCsl MPH AABJICHUM CBbINIC Wi paBHoM 2 MIla
(300 ¢pyHT/KB. AIOKMM) M MMEIOT KOPPO3HOHHBIM JOMYyCK B 6 MM WK OOJjblIe,
CIIEIMaIbHO NpPEJHA3HAYCHBI WJIM TOJTOTOBIICHBI JUIS TPOU3BOJCTBA TSIKEIOW
BOJBI IIyTEM HCIOJb30BaHHUs IpoOIleccCa H30TOMHOTO OOMEHa BOABI H
CEepOBOIOPO/IA.

I'a3opyBKM ¥ KOMIIpecCOPBI

Onnocrynenyarsie, ManoHarnopusie (1.e. 0,2 MIla wumum 30 ¢yHT/KB. qroiim)
HEHTPOOEKHBIE T30 lyBKH MM KOMIIPECCOPHI ISl HUPKYIISALMHA CEPOBOIOPOIHOTO
ra3a (T.e. raza, coaepxkamero 6onee 70% H,S), cnenuansHo mpeaHAa3HAYCHHBIC
WIA TIOJATOTOBJICHHBIE JJISI MPOU3BOJCTBA TSDKEION BOJIBI IMyTEM HCIIOJIb30BAHUS
nporiecca 0OMEeHa BOJBI M CEpOBOJOPOJA. ITU Ta30JyBKH WM KOMIIPECCOPBI
MMEIOT ~ NPOHM3BOJAMTEIBHOCTh, — MPEBBINAIONYI HMIM  PaBHYR 56 M/c.
(120 000 SSFM) mpu »KCIUTyaTallud TOJ  JIaBJICHUEM, MPEBBIIIAIOIIUM WU
paBubiM 1,8 MIla (260 ¢yHT/KB. m10iiM) Ha BXOAe, U CHAOXKEHBI CAIbHUKAMHU,
YCTOMYMBBIMHU K Bo3zeicTBUIO H)S.
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6.3.

6.4.

6.5.

6.6.

6.7.

AMMHA4YHO-BOAOPO/AHbIE 00MEHHbIE KOJTOHHBI

AMMHAYHO-BOJOPOIHBIE OOMEHHBIE KOJOHHBI BBHICOTOU OoJiee WM paBHOU 35 M
(114,3 pyroB) nmuamerpom ot 1,5 m (4,9 dyroB) mo 2,5 m (8,2 pyroB), KoTOpHIE
MOTYT  JKCIUIyaTUpPOBaTbCi MOJ  JAaBjieHWEeM, mpeBblmatrommm 15 Mlla
(2225 ¢yHT/KB. AK0iM), CIEIUAIBHO MIPEIHA3HAYECHHBIC WU TIOATOTOBICHHBIE IS
MIPOM3BOJICTBA TSHKEIIOW BOJBI IyTEM HCIIOJIB30BaHMS Mpoliecca 0OMEHa aMMuaKa
U BOJOpOJA. OTU KOJIOHHBI HWMEIOT TakXe [0 MEHbBIIEH Mepe OJIHO
0oTOOPTOBAHHOE OCEBOE OTBEPCTHE TOTO KE JUAMETPA, YTO W IMIIMHIPUYECKAs
4acTh, Ye€pe3 KOTOPYIO MOTYT BCTaBJSATHCS WM BBIHUMAThCS BHYTPEHHHE YacCTH
KOJIOHHEI.

BHyTpeHHI/Ie YaCTH KOJIOHHBI M CTYNICHYATBIC HACOCHI

BuyrpeHHHe 4acTM  KOJIOHHBI M CTYIEHYaTble  HACOCBHI,  CIECLUAIBHO
[IpeAHA3HAYEHHBIE WIN ITOATOTOBIICHHBIE U1 KOJIOHH Ul IIPOU3BOJCTBA TAXKEIOU
BOJbl IyTeM HCIIOJIb30BAaHUS IMpoIlecca aMMHAYHO-BOJOPOJHOTO OOMEHa.
BuyrpeHHHME 4YacTH KOJIOHHBI BKJIIOYAIOT CIELUAIBHO IIPEIHA3HAYCHHBIC
KOHTAKTOPBl MEXJY CTYIEHSMH, COJCHUCTBYIOIIME TECHOMY KOHTAKTy rasa u
xuakocTd. CryneHuyaTble HAcoChl BKIIIOYAIOT CHEUAIBHO IpEIHAa3HAUYEHHBIE
IIOTPY’KaeMble B JKMAKOCTb HACOCBI JUI LUPKYJSALMM JKUAKOTO aMMHAKa B
npenenax 00bemMa KOHTAKTOPOB, HAXOSIIUXCS BHYTPU CTYIEHEH KOJIOHH.

YcTaHOBKH IJ15 KPE€KHHIa aMMHaKa

VYcTaHOBKM Ui KpeKMHra aMMHaka, »SKCIUIyaTHpyeMble O] IaBJICHHEM,
npeBblmaonM  uian  paBHeIM 3 MIla (450 ¢yHT/KB. II0iM),  crienuagIbHO
NpeJHa3HAYCHHbIE WIM TOATOTOBJCHHBIC JUISI HPOM3BOJCTBA TSKENIOW BOJIBI
IyTeM HCIOJIB30BaHMA MPOIlecca H30TOMHOr0 0OMEHa aMMHUaKa 1 BOIOPO/ia.

HNudpakpacHbie aHAIU3ATOPBI NOIJIOLECHUS

WudpakpacHble aHaIM3aTOPHl MOTJIONMIEHHS, CHOCOOHBIE OCYILIECTBIISATH aHAIU3
COOTHOILIEHHUS MEXIy BOJOPOJOM M JIeHTepHeM B peajbHOM MacuiTade BpeMEeHH,
KOI'/1a KOHLEHTpALMU AEUTEpUsl paBHbI UM npeBbimatoT 90%.

Karaautunueckue meuyu

Karanutnueckue meun s nepepadOTKH OOOTalleHHOTO ACUTEPUEeBOrO raza B
TSOKETYI0 BOJY, CHEIHAIbHO NpeIHA3HAYCHHBIE WJIM TIOATOTOBICHHBIC IS
MPOU3BOJICTBA TSDKEIOW BOJBI IYTEM HCIIONB30BAHUSA TIPOIECCa HM30TOITHOTO
oOMeHa aMMHuaKa U BOJIOPO/Ia.

YcraHoBKH 1711 KOHBEpCHH YpaHa H  00opyaoBaHHWe, CHENHAJIBHO
NpeJHA3HAYeHHOe WM OATr0TOBJIECHHOE VIS 3TOI0

BBOJIHOE 3AMEYAHUE

B ycraHoBkax M cucreMax sl KOHBEPCUU ypaHa MOKET OCYIIECTBIATHCA OJHO
UJIM HECKOJIBKO IPEBPAIEHUN U3 OJHOIO XMMHUYECKOI0 M30TOIA ypaHa B APYroOH,
BKJIIOUYAsi: KOHBEPCHIO KOHILIEHTpAaToB ypaHoBoi pyxabl B UOs3, konBepcuto UOs3 B
UO,, xouBepcuto okuceit ypana B UF; ummu UFg, xouBepcuto UF4 B UFs,
kouBepcuto UFs B UF,, xonBepcuto UF; B MeTaumMueckuil ypaH U KOHBEPCHUIO
¢TopunoB ypana B UO,. MHorue KIO4YEeBbIE KOMIOHEHTHI 000PYIOBaHHS
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7.1.

7.2.

7.3.

7.4.

YCTAHOBOK JJI1 KOHBEPCHUU YpaHAa XapakTEpHBI JUIsi HEKOTOPBIX CEKTOPOB
XUMUYECKOH  00pabaThIBalOIE  MPOMBIIIICHHOCTH. Hampumep, Buasl
00OpyOBaHUs, WCIOJB3YEMOTO B 3THUX MpOIECcaX, MOTYT BKJIIOYATh: IICYH,
KapyCeJIbHbIE II€YH, PEAKTOPbl C IICEBIOOKWKEHHBIM CJIOEM KaTajau3aTopa,
KApOBBIE PEAKTOpPHBbIC OAIIHH, >KUIKOCTHBIC LEHTPU(PYTH, JAUCTUILIAIUOHHBIC
KOJIOHHBl U >KUJIKOCTHO-)KMJIKOCTHBIE SKCTPAKIMOHHBbIE KOJOHHBL OJHAKO HE
MHOTHE KOMIIOHEHTBI 000PYOBaHUS UMEIOTCS B "TOTOBOM BHjE"; OOJBITUHCTBO
W3 HUX JIOJDKHBI OBITH MOATOTOBJICHBI COTJIACHO TPEOOBAHUSM M CIIEIUPUKAIIUAIM
3aKa3yuKa. B HekoTophIX ciydasx TpeOyeTcs YUYUTHIBAThH CIEIUATbHBIC
MPOEKTHBIE U KOHCTPYKTOPCKHE OCOOCHHOCTH JJsi 3alllUThI OT arpecCHUBHBIX
CBOMCTB HEKOTOPHIX U3 oOpabaTeiBaembix xumudeckux Bemects (HF, F,, CIF; u
dropunsl ypana). Hakosem, cieayeT OTMETUTh, YTO BO BCEX IMpoIleccax
KOHBEpPCUH ypaHa KOMIIOHEHTHI 00OpYyIOBaHUS, KOTOPHIE OTACIBHO CIIEIHATHHO
HE TMpeIHa3HAYeHbl WU TIOJITOTOBJICHBI JJIsi KOHBEPCHHM YypaHa, MOTYT OBITh
OOBEIMHEHBI B CHCTEMbBI, KOTOpBhIC CHCNHAIbHO TMpEeIHA3HAYCHBl WU
MOJrOTOBJEHBI JUIsl UCIIOJIb30BaHUS B LIEISX KOHBEPCUM YpaHA.

CnennajbHO TNpeJHa3HA4YeHHbIe WJIHM TOATOTOBJICHHbIE CHCTeMbl s
KOHBEPCHH KOHLIEHTPaToB ypaHoBoii pyasl B UO3

[NOACHUTEJIBHOE 3AMEYAHUME

KonBepcusi koHueHTpaToB ypaHoBoil pyasl B UO3; MOXET OCYIIECTBISATHCA
CHayaJla IMOCPEACTBOM pACTBOPEHUS PyIbl B a30THOM KHUCIIOTE M SKCTPAKLIUU
OUMILEHHOTO reKcarujpaTa ypaHUJIAMHUTPATa C MOMOIIBIO TAKOTO PACTBOPUTEIS,
Kak TpuOyTua ¢ocdar. 3arem rekcaruapar ypaHWIIUHHTpaTa rnpeodpasyercs B
UO; 1100 mocpencTBOM KOHILEHTpAIMM M JACHUTPALUH, JIMOO TOCPEICTBOM
HeTpann3anuu ra3o00pa3HBIM aMMHUAKOM JUIsl TIOJYYEHUsT TUypaHaTa aMMOHHUS C
nocneayomeil GuiabTpanuei, Cymkoi 1 KalbITHUPOBAHUEM.

CnenuajbHO mNpeJHAa3HAYEHHbIe WJIM TOArOTOBJIECHHbIE CHCTEMbI IS
konBepcun UO; B UFg

I[NOACHUTEJIBHOE 3AMEYAHUME

KonuBepcuss UOs; B UFs MOXeT OCYIIECTBIATHCA  HEMOCPEICTBEHHO
dropupoBanueM. [list mporiecca TpedyeTcss UCTOYHUK Ta3000pa3Horo ¢ropa wiu
TPEeX(PTOPUCTOTO XJIOpA.

CnennajabHO TpeIHA3HAYEHHbIE WJIHM TOATOTOBJIEHHbIE CHCTEMbI s
konBepcun UO; B UQO,

I[NOACHUTEJIBHOE 3AMEYAHUME

Konsepcuss UO3 B UO, MOXKET OCYIIECTBIATHCS MOCPEICTBOM BOCCTAHOBIICHUS
UOj3 ra3000pa3HbIM KPEKUHT-aMMUAKOM WJTA BOJOPOJIOM.

CnennajbHO TNpeJHa3HA4YeHHbIe WJIHM TOATOTOBJICHHbIE CHCTeMbl sl
konBepcuu UO; B UF,

[NOACHUTEJIBHOE 3AMEYAHUME

Konepcus UO; B UF4 Moxer ocymiecTBasTbCs nocpeactsom peakuuun UO, ¢
razoo6pasusiM GropuctsiM BosopooM (HF) npu remnepatype 300-500°C.
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7.5.

7.6.

7.7.

7.8.

CnenuajibHO mNpeJHAa3HAYEHHbIE WM TOArOTOBJIECHHbIE CHCTEMbI IS
kouBepcuun UF, B UFg

I[NOACHUTEJIBHOE 3AMEYAHUE

Kounsepcust UF, B UF¢ ocyiiecTBiisieTcst moCpeACTBOM 3K30TEPMHUUECKON peakiuu
c ¢topom B peaktopHoit OamHe. UFs KOHAEGHCHpYeTCS U3 TOpSYMX JIETYIHX
ra3oB IIOCPEICTBOM IIPOIYCKaHMs IIOTOKAa Tra3a 4Yepe3 XOJIOAHYIO JIOBYIIKY,
oxnaxaeHHyo 1o -10°C.  Jlng mpomecca TpeOyeTcs MCTOYHHMK Ta3000pa3HOTO

¢Topa.

CnennajbHO TNpeJHa3HA4YeHHbIe WJIHM TOATOTOBJICHHbIE CHCTeMbl s
kouBepcun UF4 B Merainyeckni ypaH

[NOACHUTEJIBHOE 3AMEYAHUME

Konsepcus UF; B MeTajulMuecKuil ypaH OCYIIECTBISETCS IOCPEICTBOM €r0
BOCCTAHOBJIEHUSI MarHueM (KpyIHblE€ NApTUH) WU KajlbLueM (Majble MapTUH).
Peakuust ocymiecTBisieTcss NMpu TeMIlepaTypax BbIIIE TOUKM IUIABIEHHUS ypaHa

(1130°C).

CneuuajibHO TIpeiHa3HAYEHHbIe MJIM TOATOTOBJEHHbIE CHCTEeMbI JUIsl
xonBepcuu UFg B UO,

I[NOACHUTEJIBHOE 3AMEYAHUME

Konepcus UFs B UO, MOXET OCYIIECTBIATHCSA MOCPEICTBOM OJHOTO U3 TpeEX
npoueccoB. B nepsom nponecce UFs BoccTanaBiuBaercs u ruzapoausyercs B UO;
C MCIOJIb30BaHUEM BoJopoaa u napa. Bo Bropom mpouecce UFs runponusyercs
pPacTBOpPEHUEM B BOJE, ISl OCAKJICHHS TUypaHaTa aMMOHHMS JJOOABIIsETCS aMMUAK,
a quypanat BoccranasiuBaetcsi B UO, Bogopoaom nipu temneparype 820°C. Ilpu
TpetbeM mporecce razoobpasusie UFs, CO, u NHj3; cMmemmBaiorcs B BOJE,
ocaxx/1asi ypaHUJIKapOoHAT aMMOHH. Y paHUIKapOOHAT aMMOHHS CMELIMBAETCS C
napom u BogopoaoM npu temneparype 500-600°C mns npoussoactsa UO;.

Konsepcus UFs B UO; yacto ocymiecTBisieTcsi Ha IEPBOM CTYIIEHU YCTAaHOBKU I10
U3TOTOBJICHUIO TOIUIMBA.

CnennajbHO TNpeJHa3HA4YeHHbIe WJIHM TOATOTOBJICHHbIE CHCTeMbl sl
xonBepcuu UFg B UF,

I[NOACHUTEJIBHOE 3AMEYAHUME

KonBepcuss UFs B UF4 ocymecTBiasieTcss mNOCPEACTBOM  BOCCTAHOBIIEHUS
BOJIOPOJOM.
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