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JOMOJHHUTEJLHBIA MPOTOKOJ K COTJTAIIEHHIO MEXKAY
IIPABATEJBCTBOM TYPEIIKOH PECIIYBJIMKH U
MEXIYHAPOJXHBIM ATEHTCTBOM 110 ATOMHOM 3HEPTHH O
NMPHMEHEHHU TAPAHTHHA B CBA3H C JOTOBOPOM O
HEPACHTPOCTPAHEHHH AAEPHOI'O OPY)XXHUS

1.  Tekct J[OMONHHTENILHOTO MPOTOKONa K COINALIEHHIO O TapaHTHAX', 3aKIIOYEHHOMY
mexay Typenxoit Peciybnukoif 1 MexayHapOAHBIM areHTCTBOM MO aTOMHOH 3HEPTHH O
NPHMEHEHHH rapaHTHii B CBA3H C JIOroBOpOM O HepacHpOCTpPaHEHHH SAEPHOIO OpYXHs
(JHAO), BOCHpOM3BOAMTCA B HACTOAIIEM JOKYMEHTE /Ui CBEINEHHSA BCEX WICHOB.
JononuutensHbii npotokon 6611 0106pen CoBeroM ynpaBistomux 7 uiona 2000 rona. Ou
6su1 noanucax B Bene 6 utons 2000 roaa.

2. B coorBerctBuH co Crarbeit 17 JIonoJHHTENBHOTO NPOTOKOJIA OH BCTYHHJ B CHIIY B
J€Hb, KOrga ATEHTCTBO MNONYy4YHJIO OT TypuMH NHCBMEHHOE YBEAOMJECHHE O TOM, 4TO
3aKOHOIATENbHBIE H KOHCTHTYHHOHHBle TpeboBanua Typuun, Heobxoaumble Ui
BCTYIUICHHS B CWITY, BHINOJIHEHEL, T.€. 17 mona 2001 roxa.

Bocnpouseeneno B noxkymente INFCIRC/295.

ITo COOGpa)I(eHPlﬂM 3KOHOMHM HACTOALUHUMA AOKYMEHT OTINEUYATaH OrpaHHYCHHBIM THPAXKOM.
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Attachment

JOMOJIHUTEJIBHBIA MIPOTOKOJ K COTJIALIEHUIO MEXIY
MMPABUTEJbCTBOM TYPELIKOH PECIIYBJIMKHA U
MEXJIYHAPOJHBIM ATEHTCTBOM IO ATOMHOW SHEPI'MH O
NMPUMEHEHHUU TAPAHTHHA B CBSI3M C JOT'OBOPOM O
HEPACITPOCTPAHEHMHMU SIJEPHOI'O OPYXHUA

IMMPUHUMASA BO BHHUMAHMHE, uro mnpaBuTenscTBo Typeukod Pecnybauku (B
JanpHe#meM uMeHyemoe “Typuueit”) 1 MexIyHapoJHOE areHTCTBO 10 aTOMHOH 3HEpTUH (B
JanpHe#iieM HMeHyeMoe "AreHTCTBOM") sBisloTCA YyyacTHHKamu CornameHus o
NpUMEHEHMH FapaHTHH B CBA3H Cc JIOroBOpOM O HepacnpOCTpPaHEHHH SIEpHOro OpyKus (B
JansHeimeMm uMeHyeMoro "CorjameHHeM O TrapaHTsix"), KOTOpOe€ BCTYIMJO B CHIY
1 centabps 1981 ropa;

YUUTBIBAS] xenanue MexayHapoZHOro coobuectBa euie 0osiee YKpENHTh PEeXHM
SACPHOTO HEpacHpoCTpPaHEHHs IIyTeM TMOBLILEHUA JeHCTBEHHOCTH H 3(PdeKTHBHOCTH
CHCTEMEI rapaHTHi AreHTCTBa;

HAIIOMHHAS, 4ro AreHTCTBO NpH OCYIIECTBJICHHH IapaHTHH AOJKHO YyYMTBHIBATH
HeoOxoauMocTh: H30eraTh CO3JaHHMA NPENATCTBHH 3KOHOMHYECKOMY H TEXHOJIOTHYECKOMY
pa3sBuTHIO TypuUMH MJIH MEXAYHapOAHOMY COTPYAHHYECTBY B OOJIaCTH MHPHOH ANEepHOMH
HEeATEAbHOCTH; CcOOMIoJaTh JEACTBYIOIME IMOJIOXKEHHA B O0JAaCTH OXpaHbl 3I0pPOBbBA,
6e3onacHocTH, (U3MYECKOH 3alIMTRI, a TakkKe JApYrde AeHCTByommMe TpeOoBaHUs
6e30MacHOCTH H NpaBa OTAC/IbHBIX JIML; ¥ IPHHUMATh BCE MEPBI IO 3aIlIUTE KOMMEPYECKHX,
TEXHOJIOTHYECKMX M IPOMBIILICHHBIX CEKpETOB, a TaKxke ApYrod KoH(UIAEHUHAILHOH
MHGOpPMalIMH, KOTOpasi CTAHOBHTCSA €MY H3BECTHOI;

IIPUHUMAST BO BHHUMAHHE, uto wyactoTa npoBedeHHS H HHTEHCHBHOCTHL
MEPOINPHATHH, YKa3aHHBIX B HacrosmeMm Ilporokone, OyayT mnoasepXuBaThbCI Ha
MHHHMMaJbHOM YPOBHE, COOTBETCTBYIOIEM L€NM TMOBBILICHHS JEHCTBEHHOCTH M
3¢ bEeKTHBHOCTH rapaHTHit Ar€HTCTBA,

HACTOSIIHM Typuust 1 AT€HTCTBO COTIACHIIHCH O HHXKECIEAYIOWEM:



CBsA3b MEXKIY HACTOALIUM IMPOTOKOJIOM U COIJIALIEHUEM
O FrAPAHTHAX

Cratbs 1

IMonoxenus CornaiieHus o rapaHTHAX NMPUMEHSIOTCA K HacTosuieMy [IpoTokony B Toi
Mepe, B KakOoH OHH COOTBETCTBYIOT MOJOXKEHHSAM Hacrosuiero [IpoTokosia H COBMECTHMEI C
HUMH. B cnyyae npotuBopeuns Mexay nosnoxeHusiMH CornaiieHHs O TapaHTHAX H
nonoxeHuamu Hacrosulero Ilpotoxona nmpuMeHsIoTCs mosoxeHus Hacrosauero [Iporokona.

INPEJOCTABJIEHUE HHO®OPMAIIUHU

Cratbs 2
a. Typuus npenocraBnger AreHTCTBY 3asiBIE€HHE, COEpIKalLlee:
1) Obmee onucanne H HHQPOPMALHKIO, YKa3bIBAIOMIYID MECTO NpOBEACHH

OTHOCSIHXCS K A€pHOMY TOIUIMBHOMY UMKy Hay4HO-HCCJIEIOBATENbCKHX H
OIBITHO-KOHCTPYKTOPCKHX DPabOT, He CBA3aHHBIX C ANEPHBIM MaTEpHAJIOM,
OCYIIECTBASEMBIX  rae-mubo, KOTOpble  (HUHAHCHPYIOTCH,  IOJYYHIH

KOHKpPETHOE pa3pelieHHe WM KOHTPOIMPYIOTCH HJIM OCYHIECTBIAIOTCS OT
umeHu Typuuu.

i1) OnpeneneHHylo  AreHTICTBOM Ha OCHOBE  O)KHJ3EMOr0  MOBBILICHHUSA
JeACTBEHHOCTH WM 3¢(dEeKTHBHOCTH H COrjacoBaHHyl0 co Typuuer
HHGOPMAIUIO O Kacalolledcs rapaHTHi IKCIUTYaTallHOHHOMN J1eATEIbHOCTH Ha
YCTAaHOBKaX M B MECTaX  HAaXOXKACHHUA BHE YCTaHOBOK, TIJe OOBIYHO
HCTIONB3YETCsA AACPHBIN MaTepHall.

111) O6mee onucaHHe KaXJAOro 3JaHHMA HAa KaXKIOH IUIOWIAAKE, BKIKOYas €ro
HCIIOIb30BaHHE, H, €CJIM 3TOT0 HENOCTATOYHO - ONMUCAHHE €r0 COAEPXKHMOTO.
370 OnMCcaHHE BKIIOYAET KapTy TAKOW IUIOIAAKH.

iv) Onucanue MaciTaba onepanuii 111 KaKA0ro MeCTa HaXOXAEHHS, HMEIOILETO

OTHOIIEHHE K AeATeNbHOCTH, ykazaHHOH B [lpunoxenun I k Hacrosmemy
[Tporokony.

V) HUudopmanuio, ykasbIBalOIIYI0 MECTO HAaXOXIEHHSA, 3KCIIyaTallHOHHOE
COCTOSIHHE M OIIEHOYHBIE TO/IOBbIE NPOU3BOACTBEHHbIE MOIHOCTH YPaHOBBIX
PYOHHKOB M OOOraTMTEJIbHBIX YCTAaHOBOK M TOPHEBBIX OOOTaTHTENbHBIX
YCTaHOBOK M CYIIECTBYIOIHI rof0BOi 00B€M NPONU3BOACTBA TAKHX PYAHHKOB
1 000raTHTENbHBIX YCTAHOBOK Ui TypluH B uenoM. Typuus npenoctasiser
Mo 3ampocy AreHTCTBA JlaHHBIE O CYIIECTBYIOLIEM TFOJOBOM ofbeme
NpOM3BOACTBA OTHENBHOrO pYAHHKA HIH OOOraTUTENBHOH YCTaHOBKH.
[penocraBnenne 310 uHbOpMaLUH He TpeOyeT BeAeHUs MOAPOOHOro yuyera
AZIEpHOTO MaTepHaa.

vi) UHpopMaLinio OTHOCHTENBEHO HCXOJHOTO MaTepuana, KOTOPBIH €l HE JOCTUT
COCTaBa M YHMCTOTHI, KOTOpbI€ [ENAOT €ro MPHUTOAHBIM I H3TOTOBIEHHS
TOILIMBA HJIM H30TOMHOrO 00OrameH s, BKIIOYAIOUYI0:



b)

KONHYECTBa, "~ XUMHMUYECKHH: . COCTaB, MCMONb30BaHHE WIH
NPEANosaraeMoe HCMoNb30BaHHE TaKOTO MaTepHaja, HE3aBUCHMMO OT
€ro A4EpPHOro WM HESJEPHOTO UCIMONL30BAHMA, N/ KAXAOr0 MecTa
HaxoxaeHus B Typuuy, B KOTOPOM TaKOil MaTepuall NPUCYTCTBYET B
KOJIMYECTBAX, MPEBHILAIOLIMX JECATh METPHYECKHX TOHH YpaHa H/HIH
JBaJlaTh METPHYECKUX TOHH TOPHS, a ANd APYTHX MECT HaXOXICHHUS
C KONMYeCTBAMHM 0Oojlee OJHOW METPHYECKOH TOHHBI - ofllee
KONHYECTBO A8 TypuUHH B LeENOM, €ciM 3To ofmlee KONHYECTBO
NpeBbIIaeT JECATh METPHYECKHX TOHH YpaHa MJIH [JBaduaTh
METpHUYEeCKHX TOHH TopuA. [lpemocraBineHHe 3Toi HHQpOpMalHH HeE
TpebyeT BeeHHs NMOAPOOHOro yyera s1epHOro MaTepHala;

KOJH4YECTBA, XHUMHUYECKMH COCTaB H [IYHKT Ha3Ha4YC€HUSA KaxJaou
3KCHOpTHOﬁ IOCTaBKH U3 TypI_IHH TAaKOro MarepHalja ajid KOHKPETHBIX
HEAOCPHBIX uenei B KOJMYECTBAX, NPECBRILIAOIIHNX!

l) OeCATh METPHYECCKHUX TOHH YpaHa, WIH I MOCIIC€A0BaATC/IbHAIX
3KCIOPTHBIX IMOCTABOK YpaHA H3 Typl.lPlH B OJHO H TO XK€
roCcyaapCTBo, Kaxaas M3 KOTOPbIX MEHEE ACCATH METPHYECCKHX
TOHH, HO CyMMa KOTOPBIX IIpCBBHIILIACT NCCATH MCTPHUYCCKHX
TOHH B TCUCHHE roaa,

2) JBaJllaTh METPHYECKHX  TOHH  TOpHA, 170)) D1 ¥
NOCJIEAOBATENBHBIX 3KCIIOPTHBIX MOCTaBOK TOpHs W3 Typuuu B
OJHO M TO Xe€ TOCyAapcTBO, KaXJasi M3 KOTOpBHIX MeEHee
JBaJLIaTH METPHYECKHX TOHH, HO CyMMa KOTOPBIX MPEBHIIIAET
JBaJLaTh METPHYECKUX TOHH B TEYEHHE rOAa;

KOJIMYECTBA, XMMHYECKHH COCTaB, MECTO HAaXOXIEHHUA B HacTosllee
BpEMSA M MHCIIONB30BaHME WM MpEANOJaraeMoe HCIOJIb30BaHHE
KaxJ0i HUMNOPTHOH mocTaBk¥ B TypuMIO Takoro Marepuana ass
KOHKPETHBIX HEEPHBIX LeNeid B KOJNYECTBAX, NPEBbIIAIOMIMX:

1) ACCATh METPHUUYCCKHX TOHH YpaHa, HJIIH IJIA NMOCIECA0BATEIbHBIX
HUMIIOPTHBIX INIOCTABOK ypaHa B TypI_IPIlO, Kaxnaass U3 KOTOPBLIX
MEHEE JOCCIATH MCETPHUYECKHX TOHH, HO CyMMa KOTOpPbBIX
NIPEBBIIACT AECATb METPHUYCCKHX TOHH B TCYCHHE IoJa,;

2) IBaJuaThb  METPHYECKHX  TOHH  TOpUA, HWIH  AIA
MOCJIEI0BATENbHBIX HMIIOPTHBIX MOCTaBOK TOpus B TypuHuio,
KaXJas M3 KOTOPbIX MEHee ABaJlaTH METPUYECKHX TOHH, HO
CYyMMa KOTODbIX MpEBHIIIAET ABaALUATh METPHYECKMX TOHH B
Te4eHHE roja;

IIpH TOM NMOHHMAHHH, YTO NPCACTABJICHHC mubopmauml 0 TaKOM MaATEpHAIIC,

NpeIHA3HAYEHHOM /I HEANEPHOrO HCIONb30BaHMA, NOCIE TOro KakK OH
JIOCTUIHET OKOHYATENbHON (OPMBI CBOETO HESJIEPHOTO HCMONbL30BAaHHUSA, HE
TpebyeTcs.



vii)

viii)

a) MHGOPMALIMIO OTHOCHUTENBHO KOJNHWYECTB, BHIOB HCIONb30OBAHHA H
MECT HaXOXIEHHsA SAJEPHOro MaTepHaja, OCBOOOXKIEHHOro OT
rapaHTHH B COOTBETCTBHUH cO cTaTbei 37 CornauieHus o rapaHTHAX;

b) MHQOpMALHIO OTHOCHTENbHO KOJHYECTB (KOTOpas MOXET HMETh
¢bopMy OLIEHOK) M BHAOB HMCMOJB30BAaHHA B KAXKIOM MECTE
HaxOXXAEHHUs SIEpPHOr0 MarepHana, OCBOOOXIEHHOrO OT TapaHTHH B
COOTBETCTBUH C0 cTaThei 36 b) CornauieHus 0 rapaHTHAX, HO €Ile He
HaxojasAulerocs B OKOHYATENbHOH ¢opMe [UId  HesoepHOro
UCIONIb30BaHHsA, B KOJIHYECTBAaX, MpPEBBIAIOUIMX YKa3aHHBIE B
cratbe 37 CornameHuss O TrapaHTHSAX. IlpenocraBnenune 3Toit

nHpopMauHH He TpebyeT BeleHHs NOAPOOHOrO Yy4eTa sAEpPHOro
maTepuana.

HUHpopMaLiHI0 OTHOCHUTENBHO MeECTa HaxXOXKIEHHS WM JanbHellei
00paboTKM OTXOJOB CpEIHEr0 WJIM BBICOKOTO YPOBHA aKTHBHOCTH,
colepXaiux IUTyTOHHH, BBICOKOOOOrallleHHBIH ypaH MM YypaH-233, B
OTHOILIEHHH KOTOpPbIX TpPHMEHEHHE TrapaHTHi ObUIO NpeKkpalleHO B
cooTBETCTBHH cO cTarhell 11 Cornawienus o rapantuax. [lng uenu gaHHOrO
nyHkTa "ganpHelmas o6paboTka"” He BK/IIOYAET MEpEeynaKkoBKY OTXOHOB HIIH
UX JajJbHEHInee KOHAUIMOHHPOBAHHE, HE MpEeNyCMaTpHBalollee pa3AeicHUs
3JIEMEHTOB, JUIst XPAaHEHHS UM 3aXOPOHEHHS.

Cnenyioiyo HHHOPMALHIO OTHOCUTENBHO COIJIaCOBAHHOr0 000pyAOBaHUSA U
HesAepHOro MaTepuaia, nepeurciieHHsix B [Ipunoxennn II:

a) TI0 KaXA0H 9KCIOPTHOH noctaske U3 Typuuu takoro o60opynoBaHus
MaTepHaja: HAEHTH(PUKAUHA, KOJHYECTBO, MECTO NPEAINOIAraeMoro
UCNONIb30BaHUA B TOCyNapCTBe-NoNydaTene M Jara HWIH B
COOTBETCTBYIOILIMX CIIy4asax O)XKHAaemasi JaTa IKCIIOPTHOHN NMOCTaBKH;

b) M0 KOHKPETHOMY 3anpocy AreHTCTBa, HOATBepkIeHUE Typuuei kak
HMOOPTHPYIOUIMM  TOCYHapCTBOM  MH(OpMAalMH  OTHOCHTENBHO
IKCHOpTa Takoro obopynoBaHus U Martepuana B Typuwio,
MPeJOCTABIEHHOW ATEHTCTBY JPYTHMM roCyJapCTBOM.

Ob6mye nmnnaHel Ha NPEACTOALIMH JECATHIETHHH TNEpHON, HMEIOLIHE
OTHOLIEHHE K pa3BUTHIO SAJEPHOTO TOIUIMBHOTO LMKJIa (BKIIOYas
IUIABMPYEMBbIE OTHOCAIUMECS K SAEPHOMY TOIUIMBHOMY LHKIY Hay4HO-
HCCIeIoBaTeNbCKME U ONBITHO-KOHCTPYKTOPCKHE pPabOThHI), KOrja OHH
yTBEPXAEHbI COOTBETCTBYIOIMMH KOMIIETEHTHBIMH OpraHamMu B Typuuu.

TypuMs npunaraeT Bce pa3yMHblE YCHNIMS, C TeEM 4TOOBI MPENOCTaBHTh ATEHTCTBY
CleAYIOUYI0 HHGOPMALIHIO:

1)

obliee onucaHue W HWHPOPMALMIO, YKa3bIBAIOILYI0 MECTO IPOBEICHHS
OTHOCSHILUXCS K SJ€PHOMY TOIUIMBHOMY LIHKJTY Hay4HO-HUCCIIENOBATENbCKHX H
OMBITHO-KOHCTPYKTOPCKHX paboT, HE CBA3aHHBIX C SJCPHBIM MaTEpHaNoOM,
KOTOpBlE KOHKPETHO OTHOCATCS K OOOTallleHHIo, IepepaboTke s1epHOro
TOIUIMBA WIM K 0OpaGoTKe OTXOAOB CpPEIHEro WM BBICOKOTO YPOBHS



AKTHBHOCTH, COJEPXAIUMX IUIYTOHUH, BBICOKOOOOTAIEHHBIA YPaH HIIH ypaH-
233, ocyuiectsnseMsix rae-1u6o B TypuyH, HO KOTOpbie He QUHAHCHPYIOTCH,
HE MOJIYYHJIH KOHKPETHOro pa3pellieHHs WIH HE KOHTpoJupytoTcs Typuuen
HJIM HE OCYWECTBASAIOTCS OT MMeHW Typuuu. [Insg uenu QaHHOTO NMyHKTa
"06paboTka" OTXOJOB CpeAHEr0 MM BLICOKOTO YPOBHS aKTHBHOCTH HE
BKJIIOYAeT MEpeyNnakoBKY OTXOJOB MJIH HMX KOHAMLIIHOHHPOBAaHHE, HE
npenycMaTpHBalollee  pa3fielieHHst 3JEMEHTOB, JUId  XPaHEHHS  HIH
3aXOpPOHEHHS.

i1) obiee onucaHue JeATEALHOCTH M CBEIEHHS O JIMUE WIH OpraHU3aluH,
OCYLLUECTBISIOUIMX TaKyl JCATEIbHOCTh B ONpEAENEHHbIX ATeHTCTBOM
MecTaXx HaXOXIAEHHA 3a IpelaenaMd IUIOIAAKH, KOTOpblE, MO MHEHHIO
AreHTCcTBa, MOTJIH OBl QYHKIIMOHAJIBHO OBITL CBS3aHBI C JEATEIbHOCTHIO Ha
ato#t miowanake. Ilpenocrasnenue Takoi MHPOPMaIUKU ABASETCA NMPEAMETOM
KOHKpeTHOro 3amnpoca Arenrctsa. OHa NpeNoCTaBIsAETCA B KOHCYJIbTallMHU C
ATEHTCTBOM H CBOEBPEMEHHO.

Ilo 3anpocy ArentctBa Typuus [OaeT YTOYHEHHS WM pa3biACHEHHA JHOOO#H
HHOpMALHH, MPEJOCTAaBICHHON B COOTBETCTBHH ¢ Hactosied Cratbedd, B TOM
CTENEHH, B KOTOPOH 3TO HMEET OTHOIIEHHE K LI€JH rapaHTHI.

Cratps 3

Typuus npenocraBiasier AreHTCTBY B TeueHHe 180 aHei mociie BCTYIJIEHHS B CHIY
Hacrosero [Iporokona un$popmaliuio, 0 koTopoit ropopurcs B Ctathe 2.a 1), ii1), 1v),
v), vi) a), vii) 4 X) ¥ B Ctatbe 2.b 1).

Typums npenoctaBiser AreHTcTBY 40 15 Mas  kaxaoro roaa OOHOBIEHHYIO
HHGOpMaLHIO, O KOTOPOil TOBOPUTCS B IIYHKTE a. BHILIE, 33 MIEPHOJl, OXBATHIBAIOIIMI
NpeAlIeCTBYIOMMA KaneHaapHeiid roa. Ecnu panee npepocraBneHHas uH$opManus
ocranach 6e3 uamMeHeHuii, Typuus ysegomiser 06 3ToM.

Typuus npegoctaBnser AreHrcTBy A0 15Mas  kaxaoro roga HHGOPMALHIO,
onpeaeneHuylo B Cratee 2.a.vi) b) H C), 3a [NEpHOA, OXBAaTHIBAIOUIHMH
NpeIECTBYIOIUN KaneHaapHbIA roa.

Typuns exexkBapTanbHO NPENOCTaBAAET AT€HTCTBY HHPOPMAUHIO, ONPENEIEHHYIO B
Cratbe 2.a.ix) a). JTta uHGOpMAaIMs NPEIOCTABIAETCS B TEYEHHE IUECTHAECATH IHEH
1ocsie OKOHYaHHs KaXI0ro KBapTajia.

Typuus npenocraBisier AreHTCTBY HH(poOpMaLuio, onpeaeneHuyo B Ctatse 2.a.viii),
3a 180 mHe# 10 ocyluecTBieHUs nanbHeiei oo6paboTky, u K0 15 Mas Kaxaoro roga
uHpopMalMi0 00 H3MEHEHHAX MECT HaXOXIECHHS 3a MEPHOJ, OXBaThHIBAIOILM
[IpeIIECTBYIOINHIA KaJIeHOAPHBIH TOA.

Typuus ¥ AreHTcTBO [OrOBapHBAlOTCA O BPEMEHH M YacTOTE IPEROCTABIEHHS
uH}OpMalHH, ONpEACNEHHOM B cTaThe 2.a.ii).

Typuus npenocrabisier AreHTcTBy MH$oOpMarmio, onpenencudyto B Crartbe 2.a.iX)
b), B TeueHHEe WIECTHECATH HEH MOCNE MOCTYILUIEHHs 3a1poca 0T AreHTCTBa.



a.

JOMOJIHUTEJIBHBINA JOCTYI

Cratba 4

HH)KCCJ]CII)’IOHICC NPUMEHAETCA B CBA3H C OCYHIECTBIACHHEM JOIOJHUTEIBHOIO
A0CTyIa B COOTBETCTBHH CO CraTbeit 5 HacTod11ETO HPOTOKOHaZ

ATEHTCTBO HE€ CTaBUT LEJIH MEXAHHCTHYECKH HIH CHCTEMATHYeCKH MpPOBEPATH
MHPOpPMALIHIO, O KOTOPOH roBoputca B CTaThe 2, OIHaKO ATEHTCTBO HMEET JOCTYII

K:

)

iii)

moboMy MECTy HaXOXXIECHHS, 0 KOTOpoM roBoputcs B Ctatbe 5.a. i) uiH ii),
Ha BbIOOPOYHOH OCHOBE C LIENIbI0 00ECTIEYEHUS] YBEPEHHOCTH B OTCYTCTBHH
He3asBJICHHBIX AICPHOrO MaTepHaia U AeATENbHOCTH;

moboMy MECTY HaXO0X/JCHHS, 0 KOTOpoM rosopurcs B Ctatee 5.b. unu c., B
HeNAX pEUICeHHsA BOIPOCa, CBA3aHHOTO C MPaBHIBHOCTHIO H MOJHOTOM
HH(pOpMaIHH, NpEeNOCTaBIEHHOH B COOTBETCTBHHM co CraTheit 2 MM B
LIeJISIX YCTPaHEHUs HECOOTBETCTBHS, CBA3aHHOIO € 3TOH HH(OpMaLHEiX;

no60oMy MeCTy HaXOXIEHHs, 0 KOTopoM rooputcs B Ctathe 5.a. iii) B TO#
CTEINeHH, B KOTOPOH 3TO HEOOXOAMMO ATEHTCTBY AJIS MOATBEPKACHHS IS
Henei rapaHTHid 3asABiJeHUA TypUHMH O CTaTyce YCTaHOBKM HJIH MeCTa
HaXO0XXJECHUA BHE YCTAaHOBOK, Ille paHee OOBLIYHO MCHOJIB30BANICH SAEPHbIN
MaTepHaJl, KaKk CHATBIX C 3KCIUTyaTallUH.

3a MCKIIOYEHHEM CIIy4yaeB, YKa3aHHbIX B MYHKTE 11) HHXE, ATEHTCTBO

HanpaBnsger Typuuu NpeABapHTIENbHOE YBEAOMIIEHHE O JOCTyIie [0
KpaiiHe# Mepe 3a 24 yaca;

B OTHOUIEHWH JOCTyma K J060My MeCTy Ha MJOIIAfKe, KOTOPLIi
3aMpaliMBaeTCs B COUETAHHH C MOCCIUCHUAMH A NpOBEPKH MHpOpManuu
O KOHCTPYKIMH HJIH C HHCIOEKIUAMH JUIS CHEUHANbHBIX Leled HIH
OOBIYHBIMH HHCHEKIMAMH Ha 3TOH MIOIIAJKE, CPOK NpPEABAPUTENLHOIO
yBeNOMIIEHHS, ecnd AreHTCTBO ofpamaercs C 3ampocoM 00 3TOM,
COCTaBJIIET, MO KpaiHeidl Mepe, ABa 4Yaca, OJHAKO B HCKIHOYHTENBHBIX
00CTOATENBCTBAX, MOXKET COCTABMTh MEHEE JIBYX 4aCOB.

Hpemsapmenbnoe YBEAOMIIEHHE HAIPABJIACTCA B NHCBMEHHOM BHIAE€ U B HEM
KOHKPETHO YKa3bIBalOTCS NMPHYHHBI JOCTYTIA H NE€ATEIBHOCTh, KOTOpAasg AOJDKHA OBITH
OCYILCCTBJICHA BO BPEMs TaKOro AOCTYyTIA.

B cnyyae Bompoca MM HECOOTBETCTBHA ATreHTCTBO IpeflocTaBiser Typuuu
BO3MOXXHOCTh [aTh pa3bsCHEHHE M CIOCOOCTBOBaTh PELIEHHIO 3TOrO BOIpPOCa MM
YCTPaHEHHIO 3TOTO HECOOTBETCTBHA. Takas BO3MOXHOCTb OyA€T MPeNOCTaBAATHCS
J0 HamnpaBlE€HHA 3anpoca O AOCTYNE, €CNH TOAbKO ATEHTCTBO HE COYTET, 4TO
3a/lep)KKa B NPEJOCTABIEHHH J0OCTyMNa, BO3MOXKHO, HaHeceT ymep6 nenu, ¢ KOTopoii
3afpallMBaeTca 3TOT AOCTyn. B ymo6oM ciy4ae AreHTCTBO HE A€NaeT KakHX-IHOo
BLIBOJIOB B OTHOILLIEHHH BONPOCA MM HECOOTBETCTBHA A0 TeX MOp, noka Typuuu He
OyJneT npenocTaBieHa Takass BO3MOXKHOCTD.



€. Ecnu ¢ Typuueii He NOCTUTHYTO HHOW.JOFOBOPEHHOCTH, NOCTYN OCYIIECTBIAETCA
TOJIbKO B Te4eHHe 00bIYHOTO pabovero AHs.

f. Typuus HMeeT NpaBo Ha CONPOBOXACHUE HHCIIEKTOPOB AT€HTCTBA BO BPEMs 0CTYNa
NpeacTaBUTeNAMH TypUMH NpPH YCJIOBHH, YTO JTO HE 3allEPXKHUBAET BHINOJIHEHHE
MHCIIEKTOPaMH CBOMX (DYHKIMH MM HHBIM 00pa3oM HE NPENATCTBYET 3TOMY.

Cratbsa 5
Typuus npeaocraBnseT AreHTCTBY JOCTYM K:
a. 1) mo0oMy MeCTy Ha IUIOLIAAKE;

1) moboMy MeCTy HaxXOXACHHS, onpeneeHHOMy TyplHell B COOTBETCTBHH CO
Cratseii 2.a.v)-viil);

ii1) moOoH CHATOM C IKCIUTyaTallHH YCTAaHOBKE HJIH CHATOMY C JKCIUIyaTallMH
MECTY HaxOXXIEHHs BHE YCTAaHOBOK, IJl€ paHee OOBIYHO HCIIOJIB30BAJICS
S EPHBIH MaTepUall.

b. MoboMy MeCTy HaxOXAEHHA, ONpeReNeHHOMY TypuHeH B COOTBETCTBHH CO
Crarbeit 2.a.1), Cratbeit 2.a.1v), CraTbeit 2.a.1x)b) unu Crarbeii 2.b., noMuMo Tex, o
KOTOpPbIX TOBOPHTCSA B MYHKTE a.i) BhIlIE, IIPH YCIOBHM, 4TO, eclid Typuus He HMeeT
BO3MOXXHOCTH TpPEJOCTaBHTh TakoW AocTynm, Typuus nNpHnaraer Bce pa3yMHbIE
YCHIHA JUIS HE3aMEUIHTENBHOrO YIOBJIETBOPEHHS TpeOoBaHHH ATeHTCTBA C
IIOMOIIBIO HHBIX CPEJICTB.

c. moboMy MeCTy HaXOXXACHHA, ONpEleJCHHOMY ATrEeHTCTBOM, MOMHMO Te€X MECT
HaXOXJEHHA, O KOTOPBIX FOBOPHTCA B MyHKTax a. U b. Bhiwle, B Heasax orbopa npod
OKpYXalollel cpellbl B KOHKPETHOM MECT€ HaXOXXAEHHA [pH YCJIIOBHH, YTO, €CIH
Typuns He uMeeT BO3MOXHOCTH NPEJOCTABHTh Takoi noctyn, Typuus npuiaraet Bce
pa3syMHbIE YCHIIUSA JUI HE3aMEUTHTENLHOTO YOBIETBOPEHHs TpeOOBaHHIi AreHTCTBa
B NPHJIEXKAILHX MECTaX HAXOXACHHUS HIIH C TOMOILBIO HHBIX CPEICTB.

Crarps 6

Ilpu ocymecrBnesny CrtaThM 5 ArEHTCTBO MOXET BBHINOJHATH CIEAYIOLUIHE BHIBI
JIeATENbHOCTH:

a. B oTHomenun goctyma B coorBercTBHM co CTaTheid 5.a.1) WM 1il): BH3YyaJIbHOE
HabmoneHne, oT6op NMpob6 OKpykaromieit cpensl; HCHONb30BAHHE YCTPOHCTB A
obHapy)keHHs W HM3MEpPEHMS paJMalM{; ONeYaThiBaHHE M MPHMEHEHHE JPYTHX
HICHTHQUUUPYIOIMX M  YKa3bIBAIOMIMX Ha  BMEIUATENLCTBO  YCTPOMCTB,
onpeieaeHHpIX B JIONMONHMTENBHBIX HOJOXKEHHAX, W TNPHUMEHEHHE [OPYTUX
OOBEKTHBHBIX MEDP, TEXHHUYECKAs! OCYIECTBUMOCTS KOTOPBIX Oblla MOATBEPXKICHA H
HCHONIL30BAHHE KOTOPHIX Obio  cornacoBaHo CoBEeTOM  YNpaBiSAKOIIUX (B
JdanpHeieM uMenyeMbIM "CoBeToM™) M Mocie KOHCYIbTAlMi MeXay AreHTCTBOM H
Typuuei.



B otHomenwn jpoctyna B coorBerctBuM co CrarThedt 5.a.ii): BH3yallbHOE
HaONIO[IEHHEe; MOACYET YYETHBIX €IMHHL SNePHOr0 MaTepHaia; Hepaspyliarollue
M3MEpEHHs W oTOOp npob; HCMOAB30BAHHE YCTPOHCTB A OOHApYKEHHS H
H3MEpEHHs paJualu{; U3y4EHHE YYETHBIX JNOKYMEHTOB, KacCalOIIMUXCA KONHYECTBa,
MPOUCXOXKIEHUA H pa3sMELICHUs MaTepHana; oT6op mpob OKpyXarolei cpensl;
NPUMEHEHHE APYTHX OOBEKTHBHBIX MeEp, TEXHHYECKas OCYIIECTBHMOCTb KOTODPBIX
Obla MOATBEPXKJAEHA M HCHOJIb30BAaHHE KOTOPBIX ObUlO coriiacoBaHo CoBETOM H
Nocje KOHCYNIbTaUHi Mexny AreHTcTBoM U Typuuei.

B orHomenun goctyna B cooTBeTcTBHH co Cratheit 5.b.. BHU3yanbHOe HabnmioaeHue;
oT6op npob OKpyXalouei cpeibl; HCIOJb30BaHHE YCTPOHCTB AN OOHapyXeHHs H
M3MEPEHHUA padHalMH; H3YYEHHE KacalolIMXCS [apaHTHUH NPOM3BOACTBEHHBIX H
OTIPY304YHBIX YYETHBIX JOKYMEHTOB; H MPHMEHEHHE APYTrHX OOBEKTUBHBIX Mep,
TEXHHYECKast OCYIIECTBUMOCTb KOTOpPbIX Oblia MOATBEPKIAEHA H HCMOJNb30BAHHE
KOTOphIX ObLIO cornacoBaHo CoOBETOM M MOCHEAYIOHIIMX KOHCYJNbTAUHH MEXIy
ArenrctBoM u Typuuen.

B otHomennn pocryna B coorBercTBUH co Ctatheit 5.c.. oTOOp npo6 okpyxatouiei
Cpellbl ¥ B ClIy4ae, €ClIM pe3ybTaThl HE MO3BOJAIOT PELINTH BONPOC HIH YCTPAHHTD
HECOOTBETCTBUE B MECTE HAXOXXIECHHS, ONpEeAEICHHOM ATEHTCTBOM B COOTBETCTBHUH
co Crarbeif 5.c., HCOONb30BAHHE B 3TOM MeECT€ HAXOXACHHA BH3YalbHOIO
HaOmoAeHUsA, YCTPOHCTB AN OOHApyXeHHs: M H3MEPEHHMA pajHallHH U MPHMEHEHHE
10 cornacoBaHuio Mexxay Typiiei # AreHTCTBOM JpYTHX OObEKTHMBHBIX MED.

Cratesa 7

Ilo npocs6e Typuum ArentctB0o ¥ Typuus [OTOBapHBAalOTCS B OTHOLICHHH
peryaiupyeMoro Jocryna B paMkax Hacrosmero IIpotokosa ¢ mensio
NpPEeAOTBpPAlllCHUS PACKPHITHA 4YYBCTBHTEJIBHOW C TOYKH 3pEHUA SAACPHOTO
pacmpocTpaHeHHs HHQPOpPMalMH, BBIMOJHEHHUSA TpeboBaHMH O6€30MacHOCTH MIH
(u3NyecKoi 3aIMTHI WIH C LEeNblo 00ecneyeH!s 3alUThl HaXOAAIEHCs B YaCTHOH
COOCTBEHHOCTH MM KOMMEDYECKH WYYBCTBHTENbHOH wuHpopMmauuu. Takue
JOTOBOPEHHOCTH HE HpPENATCTBYIOT ATEHTCTBY OCYILECTBIATh [AEATENbHOCTD,
KOTOpas ABNIAETCH HeoOXOmuMoi s obecnedeHHs yOeNMTENbHOM YBEPEHHOCTH B
OTCYICTBHM  HE3asBJICHHBIX  SJEPHOTO0  MaTepuana H  JAESATENbHOCTH B
COOTBETCTBYIOIIIEM MECTE HaXOXAEHHA, BKIIOYas pelleHHe M60ro BOMpoOCa,
OTHOCSLIETOCS K MPaBUILHOCTH M TOJHOTE MHPOpPManuu, o KOTOpOH FOBOPHTCS B
CTaThe 2, HIIH YCTPaHEHHE HECOOTBETCTBUS, OTHOCAIIErocs K 3TOH HHGOpMalMH.

Typuus MOXeT npH NpeaocTaBlIeHWH HHGPOpMalLUH, O KOTOPOH TOBOPHUTCH B
Crarbe 2, uHGOPMHPOBaTH ATEHTCTBO O MeCTaX Ha I[UIOIAAKE HAM B MECTE
HAXOXKJICHHUS, Ha KOTOPBIX MOXXET IIPUMEHATHCS PErYIHPYEMbIH AOCTYII.

Jlo BCTYIUIEHH B CHIY JIIOOBIX HEOOX0AUMBIX JlononHUTENBHBIX NONOXKEHUR Typuus
MOXET HNPHOErHyTh K pPEryJHpOBaHMIO JOCTYNa B COOTBETCTBHH C IOJIOKCHHAMHU
IYHKTA a. BBILIE.



Crarbs 8

Huuyto B Hactosmem IlpoTokone He npenATcTByeT TypuuMu NpenocTaBisTh
ATEHTCTBY JOCTYIl K MECTaM HaxXO)XICHHS B JIOTNIOJHEHHE K TeM, O KOTOPhIX FOBOPUTCS B
CraThx 5 B 9, WIH NPOCUTh ATEHTCTBO O NPOBEAEHUH MAEATEILHOCTH MO IPOBEPKE B
KOHKPETHOM MeCTe HaXOXIeHHsA. ArEHTCTBO HE3aMEUIMTENLHO IPHJIAraeT BCE pasyMHBbIE
YCHJIMSA JU1S OCYILECTBIEHHs AeHCTBUH B COOTBETCTBHH C TAKOH MPOCKOOM.

Cratba 9

Typuus npeaoctaBnser AreHTCTBY JOCTYN K MECTAM HAaXOXIEHHS, ONPEAEIECHHbIM
AreHTCTBOM UIs oTOOpa npob oOkpykaroweH cpelbl Ha OOIIHMPHOM TEPPHTOPHH, IIpU
YCJIOBHH, YTO ec/ii TypuHs He HMEeT BO3MOXKHOCTH NPEAOCTaBHTh TakoOH focTym, To Typuus
NpujaraeT BCE pa3yMHble YCHIHSA JUIS YAOBIETBOPEHHs TpeOOBaHMH ATrEHTCTBA B
aNlbTEPHATHBHBIX MECTAaX HAaXOXJAEHHWA. ArEHTCTBO HE 3alpailMBacT TAKOH AOCTYN O TEX
nop, noka orbop npo6 okpyxaloomeHd cpeAbl Ha OOMHPHOH TEPPHTOPHH H NPOLEAYPHBIE
Mephl UIA ero npoBeAeHUs He 0400peHbl COBETOM H He MPOBEAEHBI KOHCYNBTALHH MEXAY
AreHtcTBOM H Typuue.

Cratss 10
AreHtcTBO HHPOpMHpYeT Typiuio o:

a. JeATenbHOCTH, OCYILECTBICHHON B paMkax Hacrtosiero [Iporokona, BiIoudas
JIEATENILHOCT, B OTHOILUEHHHM JIOOBIX BOMNPOCOB HAM HECOOTBETCTBHH, KOTOpDbIE
ATEHTCTBO [OBENO O CBEIAEHUA TypuHMH, B Npenenax IIECTHAECATH AHEH Mocne
OCYILIECTBICHUSA AT€HTCTBOM 3TOH ACATENbLHOCTH.

b. Pe3ynbTaTax neATeNbHOCTH B OTHOILIEHHH JIIOOBIX BOMPOCOB MJIH HECOOTBETCTBHUH,
KOTOpble ATEHTCTBO JOBENO A0 cBeleHHs TypLuH, 1O BO3MOXHOCTH CKOpEeE, HO B
moboM ciaydae B TE€UEHHE TPHALATH IHEH MOCie MONY4YEeHHs ATrE€HTCTBOM 3THX
PE3yNbTaTOB.

C. BblBOIlaX, KOTOPBIE OHO CA€JIAI0 B PE3YIIBTATE CBOEH AEATEILHOCTH B COOTBETCTBHH C
HaCTOAIIUM HpOTOKOHOM. Takue BEIBOABI NpE€aAOCTaBJIAKOTCS €XKETOAHO.

HA3ZHAYEHUWE NHCITEKTOPOB ATEHTCTBA
Cratpa 11

a. 1) I'enepanpHbli mupekTop yBemomuisieT Typuuio 06 yrBepxaenun CoBeTom
moboro JOMKHOCTHOTO JiMHa ATreHTCTBa B KayecTBE MHCIEKTOpa M0
rapanTiaM. Eciau Typuus He u3Bewiaer I'eHepanbHOro OHpEKTOpa O CBOEM
OTKJIOHEHHH TaKOFO JOJ/DKHOCTHOTO JIHLA Kak HHcnektopa ans Typuuu B
TE€YEHHE TpEX MECALEB IOCHE TOJNY4YEHHS YBEAOMJICHHA 00 yTBEPKICHHH
CoBeTOM, HMHCIEKTOpP, O KOTOpPOM TakuM o6pa3oM yBenomieHa Typuus,
CYHTAeTCs Ha3HaYeHHbIM B Typuuo;



11) ['enepanpHblii aMpeKTOp, AEHCTBYS B OTBeT Ha npockOy Typuuu wam no
COOCTBEHHOH HMHHLIMATHBE, He3aMelIuTeNnbHO HHbopmupyeT Typumio 06

OT3bIBE Ha3HAYEHH JII0OOro 1O/KHOCTHOTO JIHLA B KaYeCTBE HHCNEKTOpa 1
Typuun.

b. YBENIOMIIEHHE, O KOTOPOM TFOBOPHTCSA B IYHKTE a. BBILIE, CYHTAETCS MOJYYEHHBIM
Typuner uyepe3 cemb aAHEHl mnocne AaThl HampaBiieHH ATEHTCTBOM TaKoOro
yBeaoMiieHus TypLuu 3aka3HOH KOPPECTIOHIEHIIHEH.

BHU3bI
Cratbs 12

Typumsa npu Heo6XOQMMOCTH B T€YEHHE OJAHOIO MeCsALA MOCie MOMyYeHHs 3ampoca
06 3TOM MpedocTaBAsAeT YKa3aHHOMY B TaKOM 3allpoce Ha3HAYEHHOMY HHCIIEKTOPY
COOTBETCTBYIOLIYI0O MHOTOKPAaTHYIO BBbE3[HYIO/BBIE3AHYIO H/HIM TPAH3UTHYIO BH3bI, YTOORI
obecneunTh HHCIEKTOPY BO3MOXHOCTh Bbe3la M NpeObIBaHHA Ha TeppuTopuu TypuuH B
LIeJISX BBINONHEHHA ero/ee pyHkmit. JIroObie 3anpolieHHbie BU3b AEHCTBUTENLHEI HE MEHEE

OOdHOTO roaa H B Ciy4yac HEeOOXOAUMOCTH BO30OHOBJIAIOTCA Ha NEPUHOA HA3HAYCHHA
HHCHEKTOpA B TypIIPI}O.

JOIIOJIHUTEJIBHBIE ITOJIOKEHHNA
Cratbs 13

a. B Tex cnyvasx, koraa Typuus HAH AFEHTCTBO YKa3blBalOT Ha HE0OXOAMMOCTH
onpeAenuTh B JIONOTHUTENBLHBIX MOJIOXKEHUAX, KAKHM 00pa3oM clelyeT NpUMEHSTh
MEpHI, H310XEHHbIe B HacTosAueM [Iporokone, Typuus H ATEHTCTBO COTIJIaCOBBLIBAIOT
Takue JlonoMHUTENbHbIE TONI0KEHHS B TEYEHHE JEBAHOCTA JHEH MOCie BCTYIUIEHHS B
cuny Hacrosmero [Iporokona wmM, B Tex ciy4asx, KOrJa YykKa3aHHEe Ha
HeoOXoAMMOCTh TakuX J[OMONHUTENBHBIX MOJIOKEHUH JAeTcs MOCie BCTYIUIEHHS B

CHNIY HACTOAILECrO Hporoxona, - B TEYEHHE JAEBAHOCTAa JHEH IIOCIE AAaThl TaKOro
YKa3aHHA.

b. JIo BCTymiIeHHsA B cHIy JOObIX HEOOXOAMMBIX JIOMOJHHUTENBHBIX MOJIOKEHHI
ATEHTCTBO HMEET I1paBO PUMEHATH MEPHI, H3JI0XKEHHBIE B HacTos1eM [Iporokone.

CUCTEMBI CBSA3U4
Crates 14

a. Typuus naer paspemicHHE ATEHTCTBY CBOOOZHO MCMONB30BaTh AJIA CHY)KEOHBIX
uenen CUCTEMBI CBA3M MEXJy HHCIIEKTopaMu AreHTcTBa B Typuuy U LlenTpansHsiMu
yYpeXJeHUsIMH ATeHTCTBa W/WiM PervoHanbHeIMM Olopo, BKIIIOYas Mepenavyy B
HEaBTOHOMHOM MWJIH aBTOHOMHOM peXHMe HHOpManMH, INOCTyHaoumeil oT
YCTpOMCTB ATEHTCTBA JUIS COXPaHEHHsA W/WIM HaONIOJeHMs WIM AN H3MEpPEeHMH, U
obecneunBaeT 3alUTy TaKOH CBA3H. ATEHTCTBO MOcCie KOHCynIbTauud co Typuuen
HUMEET MpaBO HCNOJb30BaTh YCTAHOBJEHHbIE HA MEXIYHApOJHOM YPOBHE CHCTEMBI
NpsAMO# CBA3M, BKJIIOYAs CIIyTHHKOBBIE CUCTEMBI W APYTHE BHIbI JAaJbHEH CBSA3H, HE
ucnonb3yembie B Typuuu. Ilo npocsbe Typuun unu AreHTcTBa mnoApoOGHOCTH,
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KacalollMecs OCYLIECTBIEHMs 7TOro MyHKTa B OTHOLICHHH [epenayd B
HEABTOHOMHOM MJH aBTOHOMHOM peXHMe WHGOpMalHuH, TNOCTyNalued oT
YCTPOHCTB ATEHTCTBA [UIA COXPAHEHHA H/MIH HaOMIOJEHMS WM U H3MEpEeHHH,
onpenensaoTcs B JJONOJHHTENbHBIX MONOXKEHUAX.

[Ipy ycTaHOBNEHHH CBA3M H Nepefaye HHQOPMALMH, KaK 3TO NPeayCMaTpHBAeTCs B
TMYHKTE a. BbILIE, HA/UIEXAIHM 06pa3oM yuHThIBacTCA HEO6XOAMMOCTL 0becreyeHus
3aIMTHl HHpOpMaLKK, ABAgIoUlelics 0ObEKTOM COOCTBEHHOCTH, MM KOMMEDPYECKH
YyBCTBUTENLHOH MHGOPMAaLMM HIM TOH HHGOpPMAUMH O KOHCTPYKLHH, KOTOPYIO
Typusus cyuTaeT 0cob0 4yBCTBHTEbHOM.

3AHIMNTA KOH(I)PIIIEHHI/IAJILHOﬁ HH®OPMAILIUHU
Cratpa 15

ATEHTCTBO MOJAJEpXHMBAET CTPOTHH pexxuM obecreyeHUs: 3¢ EKTUBHON 3alMTBI OT
PaCKpHITH KOMMEPYECKHX, TEXHOJOTHYECKHX U NPOMBILIEHHBIX CEKPETOB U APYTOH
KOHpUICHUHAILHOH HHPOPMALUH, KOTOPBIE CTAHOBATCA €MY M3BECTHBIMH, BKJIIOYasA
Takyld HHGOpMalMIO, KOTOpas CTAaHOBHTCA H3BECTHOH ATreHTCTBY B XoJe
ocyulecTBiIeHHs HacTosmero IlpoTokona.

PC)KPIM, 0 KOTOpOM TOBOPHTCA B MNYHKTC a. BBINIC, BKIKOYACT, B YaCTHOCTH,
MMOJIOXKECHHA, OTHOCAIIIHECA K.

1) o0IUMM NpPHHLMIAM H CBA3AaHHBIM C HHUMH MepaM IO OOpalleHHIo C
KOH(pHIEeHIHATBHOH HHOpMaLIHEH;

1) YCIOBHAM HaiiMa I[€pCcOHala, KacCaloIUMCH 3alUHThl KOH(PHICHUHAIHHOH
uHbOpMaLUY;

111)  mpoueaypamM B cChAydasX HapyHIeHHH WIM NpEANojiaraeMbiX HapyleHHH
KOHQHACHIIHAIBHOCTH.

PexxuM, 0 KOTOpOM TOBOPHTCA B IMYHKTE a. BbILE, YTBEPXKIAETCA M MEPUHOAHYECKH
paccmarpuBaeTcs CoBETOM.

NPUJIOXEHUSA
Cratpa 16

ITpunoxenus k HactosgweMy IIpoTokony SBISIOTCS €ro HEOThEMJIEMOHN 4acThio. 3a
HCKIIOYEHHEM IieNeH BHECEHMd nonpaBok B [Ipunoxenus, tepmun "IlpoTtokon”, kak
OH ynoTpebssgeTcs B HaCTOALIEM IOKyMeHTe, o3HaudaeT IIpotokon u Ilpunoxenus,
BMECTE B3ATHIE.

B mnepeyeHb BHIOB JEATENHHOCTH, yKazaHHbIX B [Ipunoxenuu I, u nepedens
obopynoBauHs W Martepuana, ykasaHHeix B Ilpunoxenunu I, CoBetom Moryt
BHOCHTBCA TMOMNpPaBKH IO peKoMeHAauuu cosfaHHo Coserom paboded rpynmnb
3KCIEPTOB OTKPHITOro cocrasa. Jlio6asd Takas nompaBka BCTynaeT B CHIY Yepe3
YyeThIpe Mecsla nocie ee NpHHATHA COBETOM.
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BCTYIIJIEHHUE B CUJY
Cratbsa 17

Hacroawmmi [lpotokon BcTymaer B CHIy B HEHb, KOrJa ATEHTCTBO MOJYYHT OT
TypuuH nHcbMeHHOE  YBEOOMJIEHHE O TOM, UTO 3aKOHOJATejlbHblE H
KOHCTHTYLIHOHHblE Tpe©oBaHHs TypuMu, HEOOXOAHMMBbIE I BCTYTUIEHHS B CHIY,
BBINOJIHEHBI.

Typuus moxer B moboe BpeMs A0 TOro, Kak Hacrosiui IIpotokon Bctynut B cuiy,
3asBHTb, UTO OHA OYyIeT NPUMEHATH HacTosAMi [IpoTokos Ha BpeMEHHOH OCHOBE.

[eHepanbHBIA AHPEKTOP HE3aMEMIUTENbHO HHYOPMHPYET BCE rOCYNApCTBA - YJIEHBI
AreutctBa 0 m000M 3asBJIEHHHM O NpPHMEHEHHH HacToswero Ilpotokona Ha
BPEMEHHOH OCHOBE U O €0 BCTYILICHHH B CHITY.

OIIPEJAEJIEHHUSA

Crarpa 18

Jnsa neneit Hacrosmero Iporokona:

a.

OTHOcAIMECS K A/lepHOMY TOIUIMBHOMY ILMKJY HAayYHO-HCCIEJOBATENbCKHE M
OMBITHO-KOHCTPYKTOPCKHE pabOTHl 03HAYalOT MAEATENbHOCTh, KOTOpas KOHKPETHO
OTHOCHTCS K JIHOOOMY acrexTy pa3paboTKu mnpolecca WIH CHCTEMBI JIIOO0ro H3
CIIEeqYIOUIEro:

- KOHBEPCHH SNEPHOrO MaTepHasa,
- oboraineHus sepHOro MaTepHaa,
- H3TOTOBJIEHHA AEPHOTO TOILIHBA,
- PeakTopoB,

- KPUTHYECKHX COOPOK,

- nepepaGoOTKH ANEPHOTO TOIUINBA,

- 006paboTku (He BKJIIOYAs MEpeynakoBKU MM KOHAHLIHMOHMPOBAHUs, HE
NpeayCMaTPUBAIONIETO pPa3[eIeHHs JJIEMEHTOB, AJI1 XPAHEHHS WIH
3aXOPOHEHHs) OTXOJOB CPEJHETO MIIM BbICOKOTO YPOBHS aKTMBHOCTH,
COAEpKaILNX TUTYTOHHH, BBICOKOOOOTallleHHbIH YpaH UIH ypaH-233,

HO HE€ BKIKYAKT JACATCIBHOCTb, OTHOCAINYIOCA K TCOPETHYCCKHUM HIIHK
¢)YH}13MCHT3HLHHM Hay4YHbIM HCCIENOBAaHHUAM HJIM K HAaY4YHO-HCCIE€AOBATEILCKUM H
ONBITHO-KOHCTPYKTOPCKHM pa60TaM 1o NPOMBIIINCHHBIM IIPUMEHCHUAM
pasuoOX30TONOB, MCIUUMHCKHM, THAPOJIOrHY€CKHM H CENBCKOXO03AHCTBEHHBIM
[IPUMCHECHHSM, U3YUECHHIO MIOCNEACTBHH I 3/10pOBbA H oxpyxcalomeﬁ cpensl U 1O
YCOBCPILICHCTBOBAHHIO TEXHHYCCKOTO 06CHY)KPIBaHI/Iﬂ.
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[Igomagka O3HAYaeT TEPPUTOPHIO, TPaHHMLBI KOTOpoH ompeneneHsl Typlued B
COOTBETCTBYIOWIEH  MHOPOPMAllid O  KOHCTPYKIMH  YCTAHOBKHM,  BKJIIOYas
OCTAHOBJIEHHYIO YCTAHOBKY, @ TaKX€ B COOTBETCTBYIOLIEH HHQPOPMALMH O MECTe
HaXO0XJEHHS BHE YCTaHOBOK, rie OOBIMHO MCIONb3YeTCs SNACPHBIA MarTepHa,
BKJIIOYAs 3aKPLITOE MECTO HAXOXAEHHsS BHE YCTAHOBOK, II€ OOBIYHO HCIIOJb30BAICH
sEpHBI MaTepHan (KOTOpbIE OTPAaHHYHBAIOTCA MECTAMHM HAXOXIEHHS, I'le UMEIOTCA
ropsyve Kamepbl HJIM OCYLIECTBNANACh ACATENBHOCTb, CBA3aHHAasd C KOHBEPCHEH,
oboraleHHeM, H3roTOBJIEHHEM MK nepepaboTkoi Tonnusa). Iliomanka Bkiarodaer
TaK)e BCE€ O00BEKTHI, COBMECTHO Pa3MELICHHbIE C YMOMSHYTHIMH BBIILE YCTAaHOBKOH
HIH MECTOM HaXxOXAEHHA, C UeNbl0 HNPENOCTAaB/IEHHS WJIH HCIIONb30BaHHUA
CYIIECTBEHHBIX CpeACTB obecneveHHs, BKIIOYas: ropsyue Kamepsl Wi o6paboTku
0o0nyYyeHHBIX MaTEepHaIoOB, HE COJEPXKALUUX ANEPHBIM MaTepHall, YCTAaHOBKHM Julsl
00paboTKH, XpaHEHHs M 3aXOPOHEHHSA OTXOHOB; a TAKKE 3JaHMs, CBSI3aHHBIE C
COTJIaCOBAaHHOH JEATENbHOCTbIO, OINpeAeNeHHON Typuued B COOTBETICTBHH CO
cTaTheH 2.a.1v) BhHIIE.

CHATas ¢ 3KCIIyaTallud YCTAaHOBKA HMJIM CHATOE C 3KCIUTYaTallHd MECTO HaXOKIACHHA
BHE YCTaHOBOK O03Ha4yalOT OOBEKT HIM MECTO HAXO0XKAEHHA, Ha KOTOPbIX
JIEMOHTHPOBaHbl MM CHAENaHbl HEMPUTOAHBIMM K JKCIUIyaTallHd OCTaBIIHECH
KOHCTpYKUHH H obopynoBaHHMe, BaXHble IS €€(€ro) MCIMOJb30BaHHS, TaK YTO
OHa(OHO) He HCHOJIb3yeTCH JUI1 XpaHEHHS AACpHOI0 MaTepMaia MU HE MOXET aanee
UCIIONIb30BATBLCA IS OOpallieHHss C AJEpHBIM MaTepualoM, ero obpaboTku MM
HCNONb30BAHHA.

OcraHoBJE€HHAA YCTaHOBKa HIH 33KPLITOC MECTO HAXOXIACHUA BHE YCTAHOBOK
03HA4aI0T OOBEKT HJIH MECTO HaXO0XIACHHUA, JKCITyaTallia KOTOPBHIX NMPEKpAIlCHA H U3
KOTOPBIX H3BAT ﬂlICprIﬁ MaTEpHaJl, HO KOTOPBIC HE CHATHI C IKCIUTYaTallMH.

BricoxooborameHsblii ypaH o3Ha4aeT ypaH ¢ O0OralleHHeM IO M30TONy ypaH-235
20% wunu BBILIE.

Ot60p npo6 okpyxaromie cpebl B KOHKDETHOM MECTE HaXOXJIEHUs O3HavaeT oTbop
npob okpyxaroleil cpexbl (HampHMep, BO3AyXa, BOJbl, PACTHTENLHOCTH, HOYBBI,
3aTpA3HEHHMI) B ONpENCICHHOM  ATeHTCTBOM  MECTe  HaXOXIEHHA |
HEMOCPEACTBEHHON ONH30CTH OT HETO C LENbI0 COAEHCTBHA ATEHTCTBY B MOATOTOBKE
BLIBOZOB 00 OTCYTCTBMM HE3asBICHHBIX SIECPHOrO MaTepHana HWIH SOAEpPHOH
JAEATENBHOCTH B 3TOM OINpPEAEICHHOM MECTE HaXOX/IEHHA.

Ot160p npo6 okpyxkatoued cpeapl Ha OOMIMPHOH TEPLUTOPUU O3HAYaeT oTOop Npod
OKpyXarouleii cpeasi (HampuMep, BO3AyXa, BOABI, PACTHTENLHOCTH, [OYBHI,

3arps3HEHMI) B psJe ONpeleNeHHBIX ATEHTCTBOM MeECT HaXOXIEHHs C LEJNbIo
CONEHCTBHS ATEHTCTBY B MOIrOTOBKE BBIBOJOB 00 OTCYTCTBHH HeE3asABJICHHBIX
AZICPHOTO MaTepHana HiH AAEPHOR JEeATENBHOCTH Ha OOIUPHOM TEpPUTOPHH.

JoepHbli MaTepHal COTJIACHO OINpeleNeHHo, NaHHoMy B crathe XX VYcrasa,
O3Ha4aeT JIl000# HMCXOAHBIA MaTepHan WIH Mo00H crieUHaNbHEIR pacHIeUISIONUiCS
Marepual. TepMHH "ucxomHbli MaTepuan" He JO/MDKEH TONKOBAaThbCA Kak
NpPUMEHSIOWUICS K pylde HIH OoTxoZaM pyasl. Jlioboe omnpenenenue, naHHOE
CoBeToM B cOOTBeTCTBMH CO cTaThed XX YcTaBa AreHTCTBAa MOCHE BCTYIUICHHS B
cuny Hactosimiero Ilporokona, KOTOpoe paciuMpseT CIHCOK MAaTepPHasloB,
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CYHTAIOIIMXCA HCXOJHBIM MAaTEPHAIOM MIH CHELHANbHBIM  PaCIIEIUITIOIMMCS
MaTepHaioM, BCTYTIaeT B CHIY B COOTBETCTBHH ¢ HactosiuuM [IpoToKonOM TOIBKO
nocine npuHsaTus Typuuei.

YcTraHoBKA 03HAYAET:

1)

ii)

peaKkTop, KpHTHYECKyl0 COOpKy, 3aBOJ 1O KOHBEPCHH, 3aBOA IIO
H3TOTOBJICHHIO, NepepabaThiBalONIYI0 YCTAaHOBKY, YCTAHOBKY Ui pa3lesieHus
M30TOIOB HJIM OTJIENbHOE XpaHHIIHILE; HIIH

aoboe MecTo HAaXO0XICHHA, rac 00BIYHO HCIIOJIB3YETCA ﬂILCpHBIﬁ MaTe€pHal B
KOJIMYCCTBAX, NPCBLIMIAOUINX OOHH 3¢¢)CKTHBHHﬁ KHJIOTrpaMM.

Mecto HaxokJAeHHs BHE YCTaHOBOK O3HayaeT 000 oOBeKT HaM M1060€e MeCTO

HaxoX/J€HHA, KOTOpble He SABJSIOTCA YCTaHOBKOM, M TJ1€¢ OOBIYHO HCIOJB3yeTcA
ANCpHBIH MaTepHan B KOJMYECTBAaX, PAaBHBIX OMHOMY 3(¢EKTHBHOMY KHIIOTPaMMy
HIIH MEHee.
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COBEPHIEHO B Bene 6 urons 2000 roaa B IByX 9K3eMIIApaX Ha aHIIHHCKOM fA3bIKE.

3a [IPABUTEJILCTBO TYPELIKOH 3a MEXJIYHAPOJAHOE ATEHTCTBO I10
PECITYBJIMKH: ATOMHOM SHEPT MU

(noonucwe) (noonuce)

[Mocon X. ®inun Caxunbac I'-1 Moxamen Dabbapanei

IMocrosHHbI#A npencTaBuTens Typuun ['eHepanbHbii AUPEKTOP

npu MATATO
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111)

vi)

vii)

viii)

[TPHJIOXEHHUE I

MEPEYEHL BUAOB AEATEJIBHOCTH, O KOTOPBIX TOBOPHUTCA
B CTATBE 2.a.iv) HACTOSLIEIO IMPOTOKOJIA

H3rorosnenne poTopHbIX TpyO W1 LEeHTPUYT UM cOOpKa ra3oBbIX LIEHTPHQYT.

PoropHble TpyObl i 1eHTpHUGYTr O3HAYalOT TOHKOCTEHHbIE IMJIMHAPHI, OMHCAHHE
KOTOpBIX NpUBeReHO B paszaene S.1.1 b) [Ipunoxenns 1.

[a3oBbie HEHTPHGYTH O3HAYAKOT LIEHTPH(YTH, ONMMCAHHE KOTOPBIX IMPHBEAECHO BO
BBOJIHOM 3aMeuaHHH K pasaeny 5.1 Ilpunoxenns II.

Nsroroenenue 1u¢¢y3uoHHbIX 6apbepoB.

Ou¢dy3uonnbie 6apbephbl 03Ha4aI0T TOHKHE MOPHUCThIE (GUIBTPHI, ONTHCAHHE KOTOPbIX
npuBecHO B pasaene 5.3.1 a) [punoxenus I1.

HUsrotosnenue uimu c60pKa CHCTEM, HCNIOJIB3YIOLIUX J1a3€PHI.

CucTeMbl, HCNONA3YIOUIHE J1a3ephl, 03HAYAIOT CHCTEMBI, BKJIIOYAIOIIHE T€ MPEAMETHI,
OMMCaHHE KOTOpBIX NMpHBeAcHO B pasjaeie 5.7 [Ipunoxenus II.

HsrortoBneHue win c6opka 31eKTPOMarHUTHBIX CENapaTOPOB H30TOMOB.

ONEeKTPOMAarHUTHBIE CENapaTropbl M30TONMOB O3HAYAKT TE€ NPEAMETHI, O KOTOPLIX
roBopurca B pasgene 5.9.1 Ilpunoxenus II u koToprie coaepxaT HCTOYHHKH HOHOB,

ONMHCaHHE KOTOPHIX MpHBEAEHO B paszene 5.9.1 a) [Ipunoxenus I1.
H3rorosienue HiH c60pka KOJOHH HIIHM 3KCTPAKIIMOHHOTO 060py10BaHHA.

KOJIOHHBI MM JKCTPAKIIMOHHOE O00OPY/IOBaHHE O3HAYAIOT T€ NMPEAMETHI, ONMHUCAHME
KOTOpBIX MNpHBENEeHO B paszaenax 5.6.1, 5.6.2, 5.6.3, 5.6.5, 56.6, 56.7 u 568
Hpunoxenus I1.

Hsrorosienne  pasfenuTenbHBIX  comen MM BHXpPEBBIX  TpyOOK  ans
a’pOIMHAMHYECKOT0 oboraleHus.

PaznenurtennrHeIe COTLIA HIIH BUXPEBLIC !QYQKH IS A3POIHHAMHUYCCKOrO o60ragemm

O3HAuYalOT pa3fCIIMTENbHBEIE COMIa M BHXpEBbiE€ TPYOKH, ONMHCAaHHE KOTOPHIX
MIPHBEAEHO COOTBETCTBEHHO B pa3zaenax 5.5.1 u 5.5.2 Hpunoxenns I1.

HsroTosnenue miu cbopka CHCTEM reHepali YPaHOBOH I/1a3MBl.

CucTeMbl reHepallMy YpaHOBOH IUIa3Mbl O3HAYalOT CHCTEMBI [UIA TeHEPAlUH
YPpaHOBO# IuIa3Mbl, OIIHCaHHE KOTOPBIX NpHBeAeHO B paszaene 5.8.3 Ipunoxenns I1.

H3zroroBieHne UHPKOHHEBBIX TPYO.

I1upxoHHeBbie TPYOb! 03HAUaIOT TPYOBI, ONHCaHHE KOTOPHIX NIPUBEAEHO B pasaene 1.6
IMpunoxenus II.



X1)

xii)

Xiit)

Xiv)

XV)

alOH3BOlICTBO MJIM [OBBILLIEHUE KAYECTBA TAHKEJIOH BOIBI HITH neﬁTepm].

Tskenas Bojia MK NeHTEpUI O3HAYAIOT AeHTepHit, Taxkeylo Boay (OKCHA neiTepus)
H moboe Apyroe coeiHHEHHE AEHTEepHs, B KOTOPOM OTHOLIEHHE YHC/Aa aTOMOB
JNEeHTepHs K YHCIy aTOMOB BoJopoJa npessimaeT 1:5000.

Hsrotosnenne rpaputa saepHON YHCTOTHL

I'paduT AepHOA YHCTOTHI O3HAYAET rPadHT, YPOBEHb YHCTOTHI KOTOPOIO BhIILE, YEM
5 MHJLIMOHHBIX 4acTeil 60pPHOTO IKBHBAJIEHTA, a IOTHOCTH Npesbimaet 1,50 r/cm’,

HsroTosnenne KOHTEHHEPOB I 00Iy4€HHOrO TOIUIHBA.

KoHreiiHep anst 00JIYYEHHOTO TOIUIMBA O3HAYaeT €MKOCTh LI NIEPCBO3KH H/ MK
XpaHECHHUA 06Hy‘{CHHOI'O TOIIJIMBA, oﬁecnetua}omyio XHMHYECKYIO, TEIUIOBYIO H
palHalMOHHYIO 3allMTY, a TAaKXC OTBOR TEIUIa pacnaja BO BpPEMA MNEpPEMEIICHUS,
NEPEBO3KH H XpAHCHH.

H3rotoBiieHHEe peaKTOPHBIX YIIPABJIAIOIIMX CTEPXKHEH.

PeakTOopHble YNpaBisiOmME CTEPKHM O3HAYalOT CTEPXKHH, OMNHCAHHE KOTOPBIX
npuseeHo B pazzaene 1.4 [punoxenus I1.

H3roroBneHne 6€30MacHbBIX ¢ TOYKH 3PCHHUA KPHTHYHOCTH 6akoB H PE€3CpBYapoOB.

bezonacHble C TOYKH 3peHHMA KDMTHYHOCTH OakM M pe3epByaphl O3HAYalOT Te
NpEeAMETHI, ONTHCAHHUE KOTOPBIX NPUBEACHO B pasaenax 3.2 u 3.4 Ipunoxenus I1.

HUsrorosnenne MaiuH s pyOku 001y4EHHBIX TOIUTHBHBIX JIEMEHTOB.

Mamunpl fins py6ky o6ny4eHHBIX TOMJIHBHBIX 3JEMEHTOB 03HA4al0T 000pyaoBaHueE,
onucaHHe KOTOPOro npueeseHo B pasaene 3.1 Ipunoxenns I1.

CoopyxeHHe ropSIuHX Kamep.

Topsune kamepbl O3Ha4alOT KaMepy HIH COEAMHEHHbIE Mexay coboil Kamepsl
061MM 06BHEMOM He MeHee 6 M°, CHaGXKEHHBIE 3aIUTOH, pPaBHOMH UMY NPEBBILIAIOLIEH
3kBHBaJIeHT 0,5 M O€TOHAa IIOTHOCTBIO 3,2 r/cM> WIH bonee, yKOMILIEKTOBAaHHBIE
ofopynoBaHueM A NPOBEACHHS OMNEpalUid C HCIOJIb30BAHHEM JHCTAHIIHOHHOIO
ynpaBJieHUs.




NNPUJIOXEHHE II

INNEPEYEHb COI'JTACOBAHHOI'O OBOPYJOBAHUA U HEAAEPHOI'O MATEPHUAIJIA

1.1.

1.2

JJ1s1t OTYETHOCTH OB 3KCITOPTE U UMITIOPTE B COOTBETCTBUH

CO CTATBEH 2.A.1IX)

PeakTopbl M peaKTopHoe 000py10BaHHe
KoMiieKTHbIE fiiepHble PeaKTOpbI

SlnepHble peakTopbl, cnocoOHble paboTaTh B peXHME KOHTPOJIMpPYEMOH
CaMOMOAAEPKUBAIOIIEHCA LEMHOM peakuWH JejeHHs, HCKIYas pPeaKkTOpbl
HYJIEBOH MOILHOCTH, KOTOpbIE ONpEACAIOTCS KaK PpEeakTOpbl C MPOEKTHBIM
MaKCHMaIbHBIM YPOBHEM [pPOM3BOJACTBA IUIYTOHHsA, He mnpeBblmalomuM 100
rpaMMOB B Ir'o/l. ’

MNOACHUTEJIBHOE 3AMEYAHHUE

"SlnepHbli peakTOp" B OCHOBHOM BKJIIOYAET Y3J1bI, HAXOAAIIMECS BHYTPH Kopryca
peaKkTopa WIH HEMOCPEACTBEHHO IPHMBIKAIOHIME K HEMY, 000pyN0BaHHE, KOTOPOE
KOHTPOJIMPYET YPOBEHb MOIIHOCTH B aKTHBHOH 30HE, H KOMIIOHEHTHI, KOTOpLIE
OOBIYHO COAEPKAT TEMJIOHOCHTENb MEPBOrO KOHTYpa aKTHBHOH 30HBI PEAKTOPa,
WM BCTYNAIOT C HUM B HEMOCPEACTBEHHBIH KOHTAKT WM YIIPaBJISAIOT HM.

He npeanonaraercs HCKJIIOYEHHE PEAKTOPOB, KOTOpbIE HaAjeXallMM oOpa3om
MOrfiH Obl MOABEPrHYTbCS MOAMGHKALUMHM [UIS NPOM3BOACTBA 3HAYHMTENBLHO
6onbmero kosnuyecrsa, yeM 100 rpammoB mayroHus B roa.  Peakropsl,
NpeAHa3HaYEHHbIE A7 JUIMTENbHOH SKCIUTyaTaluMH Ha 3HAUYMTENbLHBIX YPOBHSAX
MOIIHOCTH, HE3ABUCHUMO OT CTENIEHH MX BO3MOXHOCTEH MPOM3BOACTBA ILIyTOHHS,
HE pacCMaTPHBAIOTCsA KaK "peaKkTopbl HyJ1€BOH MOIIHOCTH".

Pealcropnue Kopnyca BbBICOKOro JaBJICHHS

Merannndeckie xoprnyca B c6Oope HWIM HX OCHOBHBIE YacTH 3aBOJCKOrO
H3rOTOBJIEHHA, KOTOpbLIE CNENUaIbHO NpeJHa3HayeHBl WIM MOATOTOBJIEHB! Ui
pa3MeleHHs B HUX aKTUBHOM 30HBI AIEPHBIX PEAKTOPO3, KaK OHH ONpEICICHbI B
nyskre 1.1. Beme, u cnocoGHble BbIepKHBaTH pabouee aaBleHHE
TEIUIOHOCHUTENA NIEPBOTO KOHTY[A.

MNOACHUTEJIBHOE 3AMEYAHHE

BerHﬂﬂ MJINTAa KOpITyCa BBICOKOI'O NABJICHHS P€AKTOpAa OXBAThLIBACTCS IYHKTOM
1.2 kak OCHOBHasg, 3aBOICKOTO H3rOTOBJICHHA, 4YacTb KOpIiyca BBICOKOI'O
JaBJICHHA.

BHyTpeHHHe yacTu peakTopa (HanpuMep, NMOAAEPKUBAIOLIHE KOJOHHBI M MIHUTHI
aKTHBHOMW 30HBI H JIpyrHe BHYTPEHHHE 4aCTH KOpIyca, HallpaBasoIKe TpYOb! 11s
PETYAHPYIOLIHX CTEPXHEH, TETMJIOBbIE YKPaHBbl, MIEPErOPOJKH, TPYOHbIE pEIETKH



1.3.

1.4.

1.5.

1.6.

aKTUBHOW 30HBI, MJIAacTHHB AMpPy3opa U T.A.) OOBIYHO NOCTABAAIOTCA
MOCTaBUIMKOM peakTopa. B HEKOTOpBIX Cilyyasix ONpeAesieHHble BHYTPEHHHE
OMOpHbIE KOMIIOHEHTHI BKJIIOYAIOTCA B M3TOTOBJIEHHE KOpPMYyCa BBICOKOIrO
JaBJIEHHA. OTH MpeaMEThl SBNAIOTCH JOCTaTOYHO BAXKHBIMHU C TOYKH 3PEHHS
0e30macHOCTH M HAJeKHOCTH IKCIIyaTalMH PEaKTOPOB (M CIeNOBaTENbHO, C
TOYKHM 3pEHHS TapaHTHHHLIX 00S3aTENLCTB H OTBETCTBEHHOCTH MOCTABILHKA
peakTopa), 4ToOb! MX MOCTaBKa BHE paMOK OCHOBHOTO COTJIaLLIEHHS O MOCTaBKe
€aMoro peaktopa He ctana Obl 00bIYHOM mnpakTHkoi. [lo3TOMY, XOTA OTHAENbLHAS
NOCTaBKa 3THX YHUKAJIbHBIX, CMICIIHANIBHO MPEXHA3HAUYECHHBIX ¥ MOJArOTOBIECHHBIX,
BaXHbIX, KPYNHBIX M JOPOTOCTOALIMX TNpPEeAMETOB He o00s3arenbHo @ Oyaer
paccMaTpuBaThC Kak Bblnajaromas M3 cgepbl HHTEPECOB, TaKOH CHocob
MOCTaBKH CUHTAETCSA MAJIOBEPOATHBIM.

MaiuuHbI VIt 3arPy3KH H BLITPY3KH PEaKTOPHOro TOILIMBA

Maununynatopuoe  ob6opynoBaHHe, CHEUHAIBbHO  MNpEJHa3HAYEHHOE  HIIH
NOATOTOBJIEHHOE JUlsl 3arpy3KH MJIM U3BJIEYEHHS TOIUIMBA U3 SJCPHBIX PEaKTOPOB,
KaK OHM ompeJeneHbl B NMyHKkTe 1.1. Bblllle, KOTOPOE MOXET HCNOJIB30BATHCH,
KOrJa peakTop HaxOAMTCA IOA HAarpy3kod, MM o0nafaer TEeXHUYECKHMH
BO3MOXHOCTAMH JUIS TOYHOTO MO3HIIMOHMPOBAHHA HIM OPHEHTHPOBAaHMA,
MO3BOJIIOIIMMH TIPOBOJAMTH Ha OCTAHOBIEHHOM PEaKTOpE CJIOXKHbIE paboThl 10
neperpy3ke TOIUIMBA, IPH KOTOPHIX OOBIYHO HEBO3MOXXHBI HEMOCPEACTBEHHOE
Hab/oieHHe HIIH MPAMOM JOCTYT K TOIUIUBY.

PeakTopHbIe yIPABJISIIOIIHE CTEPKHH

CrepxHH, cEHaIbHO NpeAHa3HAaYEeHHbIE WIH NTOJTOTOBJICHHBIE U1 YIpaBIeHUs
CKOPOCTBIO PEaKIIHH B AIEPHBIX PEAKTOpax, Kak OHH ompelesieHsl B MyHKTe 1.1.
BBILIE.

NNOACHHUTEJILHOE 3AMEYAHHUE

Crona e BKIIIOYAIOTCSA, TOMHMO YacTH, MOIJIONIaloIel HEHTPOHBI, €€ ONOPHBIE H
HOJBECHBIE KOHCTPYKIIMH, €CIIU TI0CTaBKa MPOU3BOIUTCS Pa3AeIbHO.

PeakTopHble TPyObl BLICOKOI0 AaBJIEHUS

TpyObl, KOTOphle CHEHHANLHO MNpeAHa3HA4YeHBl MM MOATOTOBJIEHBI IUIs
pasMelleHHs B HUX TOIUIMBHBIX 3JIEMEHTOB H TEIJOHOCHTENS NEPBOIO KOHTYpa B
peakTopax, Kak OHHM OmpejeNieHbl B MyHKTe 1.1. Bblilte, npH pabodyeM AaBlIECHHH,
npessimatomeMm 5,1 Mlla (740 ¢pyut/kB. q0im).

Ilupxonnensie TpyObI

Tpy6sl unu cbopku Tpy®O M3 METAUIMYECKOTO LMPKOHHMSA MIHM €ro CILIaBOB, IO
Becy npesbimaromue S00 xr B TeyeHue noboro 12-MecsyHOro nepHoaa, KOTopule
CIEeMaNbHO MpeJHa3HAa4Ye€Hbl MJM [OATOTOBJCHBI [UIS HCIIOAb30BaHHS B
peaKkTopax, Kak OHM OIpe/eseHbl B MyHKTe 1.1. BhIe, 1 B KOTOPBIX OTHOIIEHHE
no Becy radpHHA K UMPKOHHIO MeHb1e yeM 1:500.



1.7.

2.2.

Hacocsbl nepBoro KOHTypa TernjJoHOCUTe s

Hacocsl, CneuManbHO NpeHa3HAYEHHbIE WIIH IOTOTOBEHHbIE JUIA MOePKAHH
LHHMPKYJIALUH TEMIOHOCHTENS NIEpBOTO KOHTYpa SIEPHBIX PEaKTOpOB, KaK OHM
onpenenexs B nyHkTe 1.1. Bbiwe.

IMOSACHUTEJIBHOE 3AMEYAHUE

CrieyanbHO NMpeJHa3HAuYCHHbIE WIH MOATOTOBICHHBIE HACOCHI MOTYT BKJIIOYATh
CJIOKHbIE, YTUIOTHEHHblE WIM MHOTOKpaTHO YIUIOTHEHHblE CHCTEMBl JUIA
NPeAOTBPAILEHHS YTEUKH TEIUIOHOCHTENs IIEPBOr0 KOHTypa, TepMETHYHbIe
HAacoChl M HAcOCHl C CHCTEMaMH HHEpPUHMaNbHOH MacChl. JTO OMNpelcsieHHe
KacaeTcs HacocoB, aTTeCTOBaHHbIX no kiaaccy NC-1 Han IKBHBaNEHTHBIM
CTaHOapTaM.

Henanepuble MaTepHaJibl AJisl peaKTOpoOB
JeliTepuii ¥ TAKeJaAn BoAa

Heittepuii, Tkenas Bojaa (OkuCh IeiTepusA) U N06oe Ipyroe CoeaHHEHHE
JleiTepus, B KOTOPOM OTHOLUEHHE ACHTEpHA K aTtoMaM BOAOPOAa NpPEBbIILAET
1:5000, npenHa3HaueHHbIE AJI1 MCNONBL30BAaHHSA B SNICPHBIX PEAKTOpPax, KaK OHH
onpezeneHsl B nyHkTe 1.1. Bbillle, B KOMKHYeCTBax, npeBbluamux 200 kr atToMoB
aedrepHs s w000l onHOM CTpaHBI-IONydYarens B TedeHHEe mobdoro 12-
MECSYHOro NepHoja.

AnepHo-uncTbii rpadur

I'padut, uMelomMiA cTeneHb YHUCTOTHI BBIIE S-MHJUIMOHHBIX  OOpHOro
3KBHBAJIEHTa, ¢ IUIOTHOCThIO Oonpiie dyeM 1,50 I‘/CM3, npeAHa3HaYeHHbINA IS
HCNOJb30BaHUA B ANEPHBIX PEaKTOpaX, KaKk OHU OMpeAesieHsl B nyHKTe 1.1 BhIlie,
B KOJIMYECTBAX, MpPEBbIIIAIOMINX 3x10* kr (30 MeTpHueckux TOHH) I THOGOM
OJHOH CTpaHBI-NIONyYaTeNs B TeueHHe moboro 12-Mecsynoro nepuona.

ITPUMEYAHHE

Jis 1ened IKCMOPTHOrOo KOHTPOJsA IIPaBHTENBCTBO oOmpenenser, Oyayr nu
3KCIIOPTHBIC MAapTHH COOTBETCTBYIOINETO BBINIEYKA3aHHLIM XapaKTEpHCTHKaM
rpa¢dHTa HCTIOIB30BaTHCA B AAEPHBIX PEAKTOPAX.

YcranoBkH AJIA nepepaboTKH 00Jy4YeHHBIX TOIJIMBHBIX JJIEMEHTOB H
o0opynoBaHMe, CHEIHMAJILHO MNpedHa3HAYEeHHOe HJIH IOJAroTOBJIEHHOE A
ITOroO

BBOJAHOE 3AMEYAHHE

Ilpn nepepaboTke 0O0AYYEHHOTO AAEPHOTO TOIUIMBA IIYTOHHH H  ypaH
OTAENAIOTCA OT BHICOKOAKTHBHBIX NMPOAYKTOB IENEHUSA H APYTHX TPAHCYPAHOBBIX
3jJeMeHTOB. [l Takoro pasfeNeHHuss MOTYT HCHOJL30BATLCA pa3jIHYHEIE
TEXHOJIorHYeckue npoueccsl. OpnHako co BpemeneM npouecc "Ilypexc” cran
Haubosiee paclpocTpaHEHHBIM H TIpHEMIIEMBIM.  OTOT MNpPOLECC BKIIOYAET
pacTBOpeHHE OOJyYEHHOTO SAJCpHOro TOIUIHBA B a30THOH KHCIIOTE C
NOCHEAYIOIUMM  BbIIETICHHEM ypaHa, TIUIYTOHHS M MNPOAYKTOB  JEJIEHUs
3KCTPAKUHEH pAcCTBOPUTENEM C NMOMOILBIO TpHOyTHIdOCchHaTa B OpraHUYECKOM
pa3baBurene.
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TexHonornyeckue mnpouecchl Ha pa3nU4YHbIX YycTaHoBkax Tuma "[lypekc"
AHAJIOTHYHBI U BKJIIOYAIOT: H3MeNbYyeHHE OONYYEHHBIX TOIUIHBHBIX 3JIEMEHTOB,
pacTBOpPEHHME  TOM/MBA,  OKCTPAKUMIO  PAacTBOPUTENEM W  XpaHeHHe
TEXHOJOTMYECKOH XKHMIAKOCTH. MoxkeT HuMeTbCs Takxke oOopymoBanue Jyis
TEIUIOBOH AEHHUTpPAlLMHM HUTpaTa ypaHa, KOHBEPCHH HMUTpAaTa IUIYTOHHS B OKHChb
HJIM METaJUl, a TaKxXe 11 06paboTKH HIKHUX OTXOIOB, COAEPXKAILUX MPORYKTHI
JesIeHus, 10 NMONy4eHUs HOpMBI, IPHUTOJHONH U1 NMPOJAO/DKHTENBLHOTO XpaHEeHUs
Wiy 3axopoHeHus. OQHAaKo KOHKPETHHIE THIBI H KOHHUrypauus o0opyIOBaHHS,
BBLITIOJIHAIOLIETO 3TH (GYHKUHM, MOTYT pa3jIM4aTbhCsi HAa pa3jiHYHBIX YCTaHOBKax
tHna "[lypekc" mo HECKONBKMM TNpHYHMHAM, BK/IIOYass THNbI H KOJIHYECTBO
o0ONy4eHHOro  sA€pHOrO0  TOIUIMBA,  IOAJexamero  mnepepaboTke, H
NpPEANONaraéMplii MpPOLECC OCaXKICHHA H3BIEKAEMBIX MAaTEepHalIOB, a TaKXKe
NpHHUMOBl ofecrieyeHHss O€30MacCHOCTH M TEXHHYECKOTO OOCHY)KHBaHHS,
NpHUCYIIHE KOHCTPYKUUH JaHHOH 0OCTaHOBKH.

"VYcraHoBka Ans nepepaboTku 0OJIyYeHHBIX TOILIMBHBIX 3J1EMEHTOB" BKIIOYAET
o0opyaoBaHHE U KOMIIOHEHTHI, KOTOpble OOBIYHO HAXOAATCA B MPAMOM KOHTAKTE
¢ 00J1y4EeHHBIM TOTUIHBOM H OCHOBHBIMH TEXHOJIOTHYECKHMHU MOTOKaMH SIEPHOTO
MaTepHasa ¥ IPOAYKTOB AEJICHHUsA, H HENIOCPEICTBEHHO YNPAaB/ISAIOT HMH.

OTH Tmpouecchl, BKJIIOYas TIONHbIE CHCTEMBI AN KOHBEPCHH IUIYTOHHMS H
NPOU3BOJCTBA METAIMYECKOTO ILUIYTOHUA, MOTYT OBITh WACHTHPHLUHUPOBAHHI MO
MepaM, [PHHMMaeMbiM Ui [pPENOTBpALCHHS OMacHOCTEH B CBA3H C
KPUTHYHOCTBIO (HampHUMep, MEpaMH, CBA3aHHBIMH C reoMerpHeit), obaydeHHeM
(Hanpumep, MyTeM 3aIUUTHI OT O0GJIyYEHHA) H TOKCHYHOCTBIO (HalpHMep, MEpaMu
110 yAEp)KaHHUIO).

IMpeamersi 06opynoBaHHsA, Ha KOTOpblE, KaK CYHTAETCH, pPacCHpOCTpPaHAETCH
3HayeHHe ¢pa3ssl "u 00opynoBaHME, CHELMANBHO MpeJHAa3HAYEHHOE HIIH

NoAroToBAEHHOE" [Uis MepepaboTkM 00Jyd4eHHBIX TOIUIMBHBIX 3JIEMEHTOB,
BKJIIOYAIOT:

MamuHbi 18 pyGKkHu 06/1y4eHHbIX TOILVIMBHBIX 3J1eMEHTOB

BBOJHOE 3AMEYAHMHE

J10 000py/NOBaHHE HCNONb3YyeTCs A BCKPBITHS OOOJOYKH TOILUIMBA C LENbIO
NOCIIEYIOEr0 PacTBOPEHUA 00JIy4eHHOTO saepHoro Matepdana. Kak mpasuno,
HCIIOJIB3YIOTCS CNEHHAaNnbHO NpefHa3HauYeHHble, CKOHCTPYHPOBaHHbIE IS PYOKH
MeTajlla YCTPOMCTBA, XOTS MOXKET HCIONb30BaThcst M 0Oosee CcoBeplleHHOE
o6opynoBaHuye, HaNPHMeEp J1a3ephl.

JIMCTaHIIMOHHO yTipaBiseMoe 000pyIOBaHHE, CHENHAIbHO NPEIHAa3HAaYEHHOE HIIH
NIOATOTOBJIEHHOE /11 HCIIONB30BAaHHA HAa YCTAaHOBKE MO IepepaboTke, Kak OHa
ompeleseHa BbIE, A8 pPe3KH, pyOKH MM Hape3ku cOOpOK, ITyYKOB WIIH
CTepXKHel 00JIy4eHHOT0 AEpHOTO TOIIMBA.
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34.

JAuccoabBepnbl
BBOJHOE 3AMEYAHHUE

B aucconbBepbl 0OBIYHO MOCTYTNAET H3MeNbYeHHOE OTpaboTaBulee TOMAMBO. B
3THX Oe30MmacHBIX C TOYKH 3PEHUS KPHUTHYHOCTH pe3epByapax oO6Jy4eHHbIH
SZIEPHBIA MaTepHajl pacTBOPAETCS B a30THOH KHCJIOTE, H OCTAIOLIMECs OOpE3KH
000104€eK BBIBOAATCSA U3 TEXHONOIMYECKOTO MTOTOKA.

BesonacHele ¢ TOYKH 3peHHSs KPHUTHYHOCTH pe3epByaphbl (HalpHMep, Majoro
JIMaMETpa, KOJBbLEBBlE WM TNPAMOYTOJbHBIE  pE3EPBYaphl), CIELHAIBHO
npeaHa3sHa4YeHHbIE WIH MOJArOTOBJECHHbIE AJS MCMOJb30BAHHSA Ha YCTaHOBKE IO
nepepaboTKe, Kak OHH OMNpeAeNieHbl BbIlLE, U1 PacTBOPEHHA OO6IYuUeHHOro
AAEPHOrO  TOMJNMBA,  KOTOpbie  CHOCOOHBI  BBLACPXKHBATE  TOPAYYIO,
BBICOKOKOPPO3HOHHYIO JKHAKOCTH H MOFYT JHCTaHLHOHHO 3arpyXarbCi H
TEXHHYECKH 00CTYKHBATHCS.

JKcTpaKkTOpbl H 000pyA0BaHHe JJIA IKCTPAKIHM PACTBOPHTEIEM
BBOJHOE 3AMEUAHHUE

B 3KCTpakTOpHI C paCTBOPHTENEM IOCTYNAET KaK pacTBOp 06Ny4eHHOro TOIUIHBA
U3 JAMCCOJBBEPOB, TaK M OpPraHHYECKHH pacTBOp, C MOMOILBIO KOTOPOro
pa3mensoTCs YpaH, IUIYTOHMH M npoiykTel genenus. O6opynoBanue s
9KCTPAaKIMH DPAaCTBOpUTENEM OOBIYHO KOHCTPYHpYETCS TakuM o00pa3oM, 4TOGHI
OHO YIOBJIETBOPSUIO JXECTKHUM 3JKCIUTyaTaHHOHHBLIM TpeOOBaHHAM, TaKHM, Kak
JUIMTENbHBIA CPOK CIHyXObl 6e3 TexHHYeckoro oOCHy)XHBaHHA WM JIErkas
3aMEHSEMOCTb, MPOCTOTa B 3KCIUTyaTallMH H YIIPABIEHHH, a Takxke rMOKOCTh B
OTHOIIECHHUH U3MEHEHHA MaPaMETPOB MpOLECCa.

CneunayibHO TNpeAHa3HAYCHHBIE MM  [OATOTOBJCHHBIE JKCTPAaKTOpPHl C
pacTBOpUTENEM, TaKHe, Kak HacaJO4YHble WIH NYNbCAalHOHHBIE KOJIOHHBI,
CMECHTE/IbHO-OTCTOMHBIE aNmaparbl WIH LEHTPOOEKHbIE KOHTAKTHBIC alMaparsl
Ul HCIIOJB30BaHHS HAa YCTaHOBKE 10 00paloTke OO6IYy4EeHHOro TOIUIMBA.
OKCTPaKTOpbl C PacTBOPHTENEM NOJDKHBEI OBITh YCTOWYHMBBI K KOPPO3HOHHOMY
BO3JCHCTBUIO a30THOHW KHCJIOTHL.  DKCTPAKTOpPbI C PpPacTBOPHTENEM OOBIYHO
H3rOTaBIMBAIOTCA C COOIOAEHHEM Ype3BbIUaHO BHICOKHX TpeOoBaHui (BiUIIOYasA
NPHMEHEHHE CHEUHANbHBIX METONOB CBapKH, WHCIEKUHWH, obecrneuyeHue u
KOHTpPOJIb Ka4yecTBa) H3 MaJOYTJIEPOAMCTHIX HEP)KABEIOIMX CTajieH, THTaHa,
LUPKOHUS MJIH JPYTHX BHICOKOKAUYECTBEHHBIX MaTEpHAJIOB,

XHMHYeCKHe pe3epByaphl 1151 BbIAeP:;KNBaHUs HIH XPaHeHH
BBOJIHOE 3AMEYAHHUE

Ha ortane okcTpakuuM  pacTBOpHTeneM  o0pa3yloTcs TpPH  OCHOBHBIX
TEXHOJIOTHYECKMX MOTOKAa XHUAKOCTH. Pe3epByapsl [Uls BBINCPKHBAHHA HIIH
XPaHEHHs HCHONb3YIOTCA B JAalbHedmed o06paboTke BceX TpeX IOTOKOB
cneayomum o6pasom:
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a) PAaCcTBOD YHCTOr0 a30THOKHCJIOTO YpaHa KOHLUECHTPHPYETCS BBINIApHBAHHEM
H TPOUCXOHUT MPOLECC NEHUTPALINH, TAE OH NPEBPAUIACTCS B OKCH YpaHa.
3TOT OKCHI TTOBTOPHO HCIIOJNL3YETCA B AACPHOM TOIUIHBHOM HMKINE,

b)  pacTBOp BBICOKOAKTHBHBIX NPOAYKTOB Jie/ieHHs OOBIYHO KOHUEHTPUPYETCH
BBIApUBAHHEM H XPAHHUTCA B BHJ€ KOHLEHTPUPOBAHHOW XHUAKOCTH. IDTOT
KOHUEHTpPaT MOXET BIOCACACTBUH MNPOWTH BHIIAPUBAHHE HIH OBITH
npeobpa3oBaH B GOpMY, NPUTOAHYIO JJI XPAHEHHUS HIIH 33aXOPOHEHHA,

C)  pacTBOpP YHCTOTO HHUTpaTa IUIYTOHHS KOHLEHTPHPYETCA M XpaHHTCA 10
MOCTYIUIEHHs. Ha JajJbHEHIIMe 3Tambl TEXHOJIOTMYECKOTO mpouecca. B
YaCTHOCTH, pe3epByapbl Ui BbLIEPXKHMBAHHA WM XpaHEHHUS pacTBOpPOB
IUTYTOHHA KOHCTPYHPYIOTCS TaKUM 06pa3oM, yTobbl H36€kaTh CBA3aHHBIX C
KPUTHYHOCTBIO MpoOJieM, BO3HHKAIOMMX B pe3ynbTaTe H3MEHEHHH B
KOHIIEHTpaLUH U1K GopMe JaHHOTO MOTOKa.

CnenmanbHO fmpefHa3sHaYeHHbBIE WM TOATOTOBJIEHHbIE pe3epByapbl  JUis
BBLAEP)XHBAHHA WJIM XpaHEHHA JJIA HCIONB30BaHHA Ha YCTaHOBKE N0 nepepaborke
o0yyeHHOro TomMBa. PeszepByaphl [l BHIACPKHBAHUS WM XPAHEHHS JO/DKHbBI
ObITh YCTOHYMBBI K KOPPO3HOHHOMY BO3JCHCTBHIO a30THOH  KHCJOTHI.
PesepByapbl A5 BbIACPXKUBAHMUA HIH XpPaHEHHs OOBIYHO M3rOTaBIMBAIOTCA M3
TAKHX MATEpHaNIOB, KaK MAaJOYyIJIEpOJHMCThIE HEPXKABEIOUIME CTalH, THTaH HIIH
HMPKOHHMH MM [pyrue BhICOKOKa4YEeCTBEHHbIC MaTepHannl. PesepByapsl s
BBIAEPXMBaHHUA MM XpaHEHHs MOTYT ObITh CKOHCTPYMPOBaHBI TakMM 00pa3om,
yToOBl MX 3JKCIUTyaTalldd M TEXHHYecKoe OOCIyXMBaHHME IPOH3BOAMIHCH
JUCTAHIIMOHHO, W MOTYT HMETh ClieAylollHe OCOOEHHOCTH C TOYKH 3pEHHA
KOHTPOJIA 32 ACPHOH KPUTHYHOCTBIO:

1) OOpHBIH SKBHBAJIEHT CTEHOK WJIM BHYTPEHHMX KOHCTPYKLHH paBeH MO
MeHblIeH Mepe 2%, 1160

2) UMIHHAPHYECKUE pe3epByaphl MMEIOT MaKCHMalbHBIA nuamerp 175 mm (7
JIONMOB), TH00

3) npAMOYroibHBIH WK KOJNbLUEBOH pe3epByap HMEET MAKCHMAJIbHYIO LIHPHHY
75 MM (3 moima). '

CucremMa KOHBepCHH HHTPATa IUIYTOHHS B OKCH/L
BBOJAHOE 3AMEYAHHE

Ha 60nbIIMHCTBE YCTAHOBOK MO NepepaboTke 3TOT KOHEYHBIH NPOLECC BKIIOYAET
KOHBEPCHIO pPAcTBOpa HHTpaTa IUIYTOHHA B IBYOKHMCh IUIyTOHHA. B umcino
OCHOBHEIX OIEpalMii 3TOro Mpolecca BXOIAT: XpaHEHHE H KOPPEKTHpPOBKa
HCXOJHOI0 TEXHOJIOrHYECKOr0 MaTepHala, OCaXAeHHe W pa3le/lieHHe TBEpAOH U
XKHMAKOM (aspl, nNpokanuBaHue, oOpalleHHE C TNPOLYKTOM, BEHTHJIALHA,
oOpallieHHE € 0TXOaMH H YIIpaBIEHHE IPOLIECCOM.

3aMKHyTbIC CHCTEMBI, CIICHHAZIBHO NpE€JHAa3HAYE€HHBIC HJIM NIOATOTOBJIEHHLIC U1
KOHBEPCHH HHTpaTa INTYTOHHA B OKCHJ IINIYTOHHS, B YaCTHOCTH, OGOpleOBaHHBIC
TaKHM 06pa30M, yTOoOBI H30€XaTh AOCTHXXEHHUA KpATHYHOCTH H paiHallMOHHBIX
3¢)(be1<'ros, a TaKXXe CB€CTH K MHHHUMYMY ONACHOCTH, CBA3AaHHBIE C TOKCHYHOCTBIO.
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Cucrema KOHBEPCHH OKCHAA IIYTOHHA B MeTaJLI
BBO/JHOE 3AMEYAHHE

DTOT mpouecc, KOTOpbld MOXET OBITh CBA3aH C YCTaHOBKOH MO nepepaboTke,
BKJIIOYaeT (TOPHpPOBaHHE JBYOKHCH IUIyTOHHS, OOBIYHO C MNpHMEHEHHEM
BBLICOKOAKTHBHOTO (PTOPHCTOrO BOAOpPOAA, C UENbIO MONYyYeHHs ¢TopHaa
IUIyTOHHs, KOTOpPBIH  BNOCAEJCTBHH  BOCCTaHaBAMBAETCH C  MNOMOLIbIO
METAUIHYECKOr0 KaIblMS BBHICOKOH YHCTOTHI O MOAYyYEHHS METAITHYECKOro
IUTyTOHHA U QTOpHIA KaibUus B BHIE Llaka. B 4YHCIO0 OCHOBHBIX Onepaunuf
JaHHOTO TMpolecca BXOJAT:  (propupoBaHHE (HAaNpHMEp, C NPHMEHEHHEM
obopynoBaHus, coAepxkaimiero OyaropofHele MeTalbl HIH  3aIlUILEHHOTO
MOKPHITHEM H3 HHX), BOCCTaHOBJIEHHE MeTalsa (HanmpHMep, ¢ NpPHMEHEHHEM
KE€paMHYEeCKHX THIJIeH), BOCCTaHOBJEHHE IIaKa, oOpallieHHEe C INPOAYKTOM,
BEHTHJIALHA, 0OpallleHHe C OTXOAAaMH H YNpaB/IeHHE MPOLIECCOM.

38MKH}’TLIC CHCTEMBI, CIICHHANIBHO NPECAHA3HAYEHHBIC HIH MOATOTOBNECHHBIC [UIA
MMpOHU3BOACTBA METAJUIMYECKOIO IUNIYTOHHs, B YaCTHOCTH, o6opyz103amme TaKHM
06pa30M, yTo6Bl H36€XaTh JAOCTHIKCHHSA KPUTHYHOCTH H pagHalHOHHBIX
3(b(beKTOB, a TaKXXE€ CBECTH K MHHHMYMY OITIaCHOCTH, CBSA3aHHBIC C TOKCHYHOCTLIO.

Y CcTaHOBKH /IS H3rOTOBJIEHHS TOIJIMBHLIX 3J1eMEHTOB

"VcTaHOBKA 111 H3TOTOBJIEHHS TOMIMBHLIX 3JIEMEHTOB" BKIIIOYAaeT 000pYyAOBaHUE:

a) KoTopoe OOBIYHO HAaXOAMTCA B HEMOCPEACTBEHHOM KOHTAKTE C
TEXHOJIOTHYECKHM TIOTOKOM SJIEPHOr0 MaTepHala WIH HENOCPeACTBEHHO
obpabaThiBaeT €ro, MK K€ YNpaBiseT UM, HIIH,

b)  KOTOpOE repMEeTH3HpYET AACPHBIH MaTepHall BHYTPH 00004KH.

YcraHoBkM AR pa3fesieHHsi M30TONOB ypaHa H oGopyaoBaHHe, KpoMe
AaHAJMTHYECKHX  NpHOOpOB, CcHeHMANAbLHO  MNpPEeAHA3HAYEHHOE  WIH
NMOAroToBJIeHHOE AJIsl 3TOr0

Ilpeamersl o6OpynoBaHHsA, Ha KOTOpble, KaK CYHTAETCHA, pACIPOCTPAHAETCA
3Ha4yeHHe ¢passbl "060pynoBaHHE, KpPOME aHAIMTHYECKMX NPHOOPOB, CIIEUHANBHO
ONpeJHa3HaYeHHOE WM HOATOTOBICHHOE" NN pa3liefieHWs H30TONOB YpaHa,
BKJIIOYAIOT B ceOs:

FazoBble 1eHTPHMPYrH M Y3Jbl H  KOMIOHEHTbl, CIENHAJIbHO
MpeAHa3sHaYeHHbIe HJIM TMOArOTOBJeHHbIEe [UI MCMO0Jb30BAHHSA B Fa30BbIX
eHTpHyrax

BBOJITHOE 3AMEYAHHUE

['azoBas nenTpHdyra oOBIMHO COCTOMT H3 TOHKOCTEHHOTrO(bIX) LHIMHApA(OB)
avametpom ot 75 mm (3 mroiiMa) go 400 mMm (16 nroiiMOB) ¢ BepTHKAIbHOMH
LHEHTPAILHOH OCBIO, KOTOpBIH(€) momelieH(bl) B BaKYyM H BpaIaeTcA(l0TCH) C
BBICOKOH OKpYXHOIT ckopocTbio nopanka 300 M/c unu 6onee. s pocTHxeHHS
60JIbILIOH CKOPOCTH KOHCTPYKIIMOHHBIE MaTE€pPHaNbl BPALAIOIIHUXCS KOMIOHEHTOB
JOJDKHBI HUMETb BBICOKO€ 3HAaYEHHE OTHOIIEHHUS TPOYHOCTH K IUIOTHOCTH, a
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poTopHas cOOpKa H, CJE€HOBaTENbHO, OTHENbHBIE €€ KOMIIOHEHThI JOJKHBI
M3TOTOBJIATBCS C BBICOKOH CTENEHBX) TOYHOCTH, 4TOOBI pa3zbanaHc ObLd
MHHHMalIbHBIM. B oTamume or apyrux ueHTpudyr raszoBas uentpudyra mis
oboramennus ypaHa HMeeT BHYTPH pPOTOPHOH KaMepbl Bpalllaloumyrocs(1ecs)
neperopoaky(1) B ¢popme AMCKAa H HEMOABHKHYIO CHCTEMY MOJaYH H OTBOJA rasa
UF6, cocrosmylo mo MeHbLIeH Mepe H3 TpeX OTAeNbHBIX KaHaloB, ABa M3
KOTOpHIX COEAWHEHBl C JIONAaTKaMH, OTXOAAIUMMH OT OCH poTopa K
nepudepHiiHoi YacTH pPOTOPHOH KaMepbl. B Bakyyme HaxomUTCs Takke pAn
BaXHBIX HEBPAIUAIOUIHXCS 3JJIEMEHTOB, KOTOpbIE, XOTHA M HMEKT 0Co0yI0
KOHCTPYKLHIO, HE CJIOXKHBI B H3TOTOBJEHHH U HE U3TOTOBIAIOTCA H3 YHHKAJIbHBIX
matepuanoB. LlenTpudyxHas yctaHOBKa, 01HaKO, TpeOyeT OOJBILIOro YHCAA ITHX
KOMIIOHEHTOB, TaK 4YTO HX KOIMYECTBO MOXET CIY)KHTb Ba)XHBIM HHIAHKATOPOM
KOHEYHOTr'0 UCIIOJIb30BaHHA.

Bpamaromuecst KOMIOHEHTbI
a) ITonusie poTopHBIE COOPKH:

ToHKOCTEHHBIE HHIHHAPBI WIH P COCAHMHEHHBIX MEXAy CO0O0H TOHKOCTEHHBIX
UMJIHHIPOB, HM3rOTOBICHHBIX M3 OJHOrO WM 0OoJiee MaTepHaoB C BLICOKHM
3HaYCHHEM  OTHOWICHHA  MPOYHOCTH K  IUIOTHOCTH, YyKa3aHHBIX B
IMMOJCHHUTEJIBHOM 3AMEYAHHU x Hacrosuiemy paspeny. CoenuHenue
LIMJIHHAPOB MexXAy co60H OCYIECTBIAETCA P MOMOIIM TMOKHX CHIbGOHOB HITH
Kosel, onHcaHHeIX B 4Yacth 5.1.1. c¢) Huxke. CoOpaHHBIH poTOp HMEeT
BHYTPEHHIOIO(ME) NEpPEropoAKy(H) M KOHLIEBHIE Y3/bl, OMHCAHHBIE B YacCTAX
5.1.1.d) u e) Hmwxke. OnHako nojHas cOopKa MOXET OBITh MOCTaB/IeHA 3aKa3YMKY B
4aCTHYHO COOpaHHOM BHJE.

b)  Portopusie TpyOLI:

CrneunanbHO NpefHa3HAYCHHBIE WIN OATOTOBJIEHHBIE TOHKOCTCHHBIE HIMHAPHI
¢ TomuMHOM creHkH 12 MM (0,50 mroiima) unu MeHee, quamerpom ot 75 mm (3
moima) 1o 400 MM (16 nw0iMOB), H3rOTOBIEHHbIE M3 OJHOro HiH Gonee
MaTepHanoB, HMEIOMIMX BHICOKOE 3HAYEHHE OTHOLIEHHS NMPOYHOCTH K MIIOTHOCTH,
ykasauHsix B [IOACHUTEJIbBHOM 3AMEYAHHU k HacToAleMy pa3zaeny.

c¢)  Konbua unu cunbQoHsr:

KOMMOHEHTBI, CHEHNHATbHO TNpeAHa3HAUYE€HHBIE WIH ITOATOTOBJECHHBIE MJIA
CO3/1aHHs MECTHOH ONOPHI AJI1 POTOPHOH TPYOBI WIIHM COEJUHEHHS pAa POTOPHBIX
Tpy6. CunbdoHsl nNpeacTaBisfioT coOOH KOPOTKHE UWMAHHAPHI C TONIUUHON
crenku 3 mm (0,125 mroiima) win MeHee, tiaMeTpoM ot 75 mm (3 mroiima) no 400
MM (16 m0iMOB), MMEOIMX OAHWH Tropp M H3rCTOBJEHHBIE M3 OJHOTO M3
MaTepHaoB, MMEIOLIMX BHICOKOE 3HAYCHHE OTHOIIEHHS MPOYHOCTH K IIOTHOCTH,
yxa3aHHbIX B [IOSICHUTEJIbBHOM 3AMEYAHUMU k HacTosuieMy pasaeny.

d) [leperopoaku:

Komnonentsl B ¢opme aucka auamerpoM ot 75 MM no 400 mm (or 3 no
16 oro¥iMOB), crmeLHaNbHO MpeJHa3HAYCHHbIE WIM NOATOTOBJIEHHBIE JNIs
YCTaHOBKH BHYTPH PpOTOpHOH TpyObl LEHTpUPYTH C UEIbI0 H30JHUpPOBATh
BBINYCKHYI0 KaMepy OT IJIaBHOM pa3/Ie/IMTENIbHOH KaMephl H B HEKOTOPBIX
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cilyyasx JuiA  yOydilleHus udpkynsuun rasa  UF6  BHyTpM  riaBHOH
pa3aeNUTeNbHOM KaMepbl pOTOPHOH TpyObi M H3rOTOBJCHHBIE H3 OJHOrO M3
MaTEpHAJIOB, HMEIOIMX BBICOKOE 3HAUEHHE, OTHOLIEHHUS NIPOYHOCTH K IJIOTHOCTH,
yka3zanHeix B [IOACHUTEJIbHOM 3AMEUYAHMMU k HacToswemy paszaeny.

e) BepxHue/HHXHUE KPBILUKH:

Kommnonents: B Qopme amcka audamerpom ot 75 MM (3 mrwoiima) o 400 mm
(16 nroMOB), cCleUMAIbHO MNpEJHAa3HAYECHHBIE HIH [MOArOTOBJICHHBIE TaKHM
00pa3oM, 4TOOBI TOYHO COOTBETCTBOBaTh JHAMETPY KOHLIOB POTOPHOH TpyObI H
6naronaps stoMy yaepxuBate UF6 BHyTpH e€. DTH KOMIIOHEHTBI HCITOJIB3YIOTCS
1A TOro, 4ToObl MOANEpXHUBaTh, YAEPXKUBATb HJIH colepxaTb B cebe Kak
COCTAaBHYIO 4acTbh 3JIEMEHTHl BEpXHEro MOMUIMITHHMKA (BEpXHsAA KpBIIIKA) HIH
CAY)KHTb B  KayecTBE HECyLleH 4YaCTH  BpPAUIAIOIUHUXCA  3JEMEHTOB
IEKTPOABUIATENS M 3JEMEHTOB HHXKHErO MOJIIMIHHKA (HHXKHAA KpBIIIKA), H
M3rOTOBJIAIOTCA H3 OOHOTO H3 MaTepuasioB, HMEIOLIMX BBICOKOE 3HaYEHHE
OTHOLUEHHMSA TMPOYHOCTH K IUIOTHOCTH, YykasanHeix B I[IOSCHHUTEJIBHOM
3AMEYAHMHH k HacTosmiemy pasaeny.

NOACHUTEJIBHOE 3AMEYAHHE

JU1s Bpamaromuxcs KOMIIOHEHTOB LIEHTPUGYT HCHOB3YIOTCA ClEeAyIOLIHE
MaTepHaIbl:

a)  MapTEHCHTHOCTApeIollMe CTajid, HMEKIIHEe MaKCHMaJIbHBI Ipelen
IIPOYHOCTH Ha pacTsbkeHue 2,05 x 10° H/m? (300 000 ¢pynt/xB. MIOHM) HIH
Goitee;

b)  amomuHHEBBIE CIUIaBbl, UMEIOLIME MAaKCUMAJIbHBIA IIpeieN IPOYHOCTH Ha
pactskenne 0,46 x 10° H/m? (67 000 ¢yHT/KB. Ar0¥iM) U Hosnee;

C)  BOJOKHHCThE  (HMTEenoaoOGHbIE) MaTepHaIbl, OPUIOJHBIE  AJA
HCNONb30BaHUS B KOMIO3MTHBIX CTPYKTypaXx H HMEIOIME 3HA4YCHHUSA
YAENbHOro Monyis ynpyroctd 12,3 x 10° M min Gonee ¥ MaKCHMANBHOTO
YICJIBHOrO Mpefesa NMpOYHOCTH Ha pactsxkende 0,3 x 10° wmm Gonee u
MaKCHMAIBHOTO yAEbHOrO Mpeaena MPOYHOCTH Ha pacTsmkenue 0,3 x 10°
M uiM Oonee ("yaenbHBIA MOMYNL YNpYrocTd" - 370 Moayib KOura B H/M?,
JleNIEHHBIN Ha yHeNbHBbIA BeC B H/M’; "MakcMMaibHBIN yIAENbHBIA npenen
IIPOYHOCTH Ha pacTAKEHHE" - 3T0O MaKCHMalNbHBIA npenen IMPOYHOCTH Ha
pacTsokenue B H/M?, neneHHslit Ha yAENbHBIN BeC B H/M'.

CraTHyecKHe KOMIIOHEHTbI
a) IlogmMnmHMKH ¢ MArHUTHOH MOIBECKOM:

CrneunanbHO MpegHa3HAuYEHHbIE MM NMOATOTOBJIEHHBIE MOALIMITHUKOBELIE Y3IIbI,
COCTOSIIME M3 KOJBLEBOTO MarHWTa, MOABELIEHHOro B 000iMe, comepkallei
aemnupyromyio cpeny. O6oiima usrorosnsercs u3 croiikoro k UFg maTepuana
(em. TOSJACHUTEJIBHOE 3AMEYAHME x pazneny 5.2.). Maruur coeaunsercs
C MOJIOCHBIM HAaKOHEYHHKOM HJM BTODHIM MAarHHTOM, YCTAHOBJIEHHBIM Ha
BEPXHEH KpBILIKE, OMUCAaHHOM B pasfesne 5.1.1. ). MarHuT MoxeT uMmets dpopmy
KOIbIla C COOTHOWIEHHEM MeEXIY BHEIIHHM M BHYTPEHHHM JHaMETPaMH,



MEHBIIHM MM paBHBIM 1,6:1. Maraut moxer umers Gopmy, obecnevrBaoilyo
HayanpHyl0 npoxuuaemocts 0,15 I'n/m (120 000 eaunuu CI'C) unu Gonee, unu
OCTaTO4YHYI0 HaMarHH4eHHOCTb 98,5% unu Gonee, MM NpousBeaeHHE HHAYKUHH
Ha MaKCHMAbHYIO HANpshkeHHoCTh nons Gonee 80 k[x/m° (107 T'e.D). Kpome
OOBIYHBIX CBOWCTB MaTepHalla, HEOOXONUMBIM IMpPEABAPHTENLHBIM YCIOBHEM
ABASETCA OrpaHHYEHHE O4YeHb ManbiMH jgonmyckamMu (Medee 0,1 mMm unu 0,004
[10iiMa), OTKJIOHEHHA MarHMTHBIX OCeH OT TIEeOMETPHYECKHX OCEeH HWIH
obecneyerne 0cob0il rOMOreHHOCTH MaTepHalia MarHUTa.

b)  TIoawmnHuKH/aemndepsl:

CneuuansHO  NpeJHa3HAu€HHbIE MM  NOATOTOBJIEHHbIE  TOALUIMIHHKH,
cojiepXallide y3en OCh/YIUIOTHUTENBHOE KOJIbLIO, CMOHTHPOBaHHbIH Ha nemindepe.
Ocpb 00nIyHO npenacraBiseT co0oi Baj W3 3aKaJICHHOH CTalH C OJJHHM KOHIIOM B
dopme nonycdepbl, H CO CpeACTBAMH NOACOEJHMHEHHMS K HHXHEH KpbIlKe,
onucaHHOH B paszene 5.1.1. e), Ha ApyroM. Ban, ogHako, MOXeT OBIT cOeIMHEH
C THApoAWHAMHYeCKUM mnoamunHukoM. Konbsno umeer ¢popmy Ttabnetku ¢

nonycepuyeckuM yriyOneHHeM Ha OJHOH MOBEPXHOCTH. JOTH KOMIIOHEHTHI
4acTO MOCTaBIAIOTCSA OTAENBHO OT AeMiidepa.

¢)  MonexynapHeie HacoCHI:

CneudanbHO  TpefHa3HayeHHbIE HJIM  [OATOTOBJEHHBIE  LHJIHHIAPHI  C
BBITOYEHHLIMH HJIH BBIAABJICHHHIMH BHYTPH CIHPaIbHBIMH KaHaBKaMH M C
BBICBEDJICHHBIMH BHYTPH OTBEPCTHUSIMH.  THIOBHIMH pa3MepaMH ABJIAIOTCA
ClelylolllMe:  BHYTpEHHHH amamerp ot 75 mm (3 mioiima) o 400 mm
(16 mroitmoB), TonmuHa creHkd 10 MM (0,4 nroiima) unu 6osnee, ¢ ATUHOM, paBHOM
auaMmetpy wid 6osbme. KaHaBkM 0OBIYHO MMEIOT MPSMOYTOJIBHOE MONEpeYHOoe
ceuenue u riyouny 2 mm (0,08 aroiima) unu 6onee.

d)  Crarops! nBuraTenei:

CrnenyansHo IpeJHa3HaYeHHbIE HIM I[IOATOTOBJEHHBIE CTAaTOPHI KOJIBLIEBOH
¢opMBI IS BBICOKOCKOPDOCTHBIX  MHOTOQasHbIX THCTEPE3HUCHBIX  (MIIH
PEaKTHBHBIX) EKTPOABUraTeliell NEPEMEHHOIO TOKa JJIi CHHXPOHHOM paboTh! B
YCIOBHSAX Bakyyma B auamnaszoHe yactoT 600-2000 I'u u B nnana3oHe MOIIHOCTEH
50-1000 BA. Craropsl cOCTOAT U3 MHOrodasHeix 0OMOTOK Ha MHOTOCIOHHOM
KENEe3HOM CepledyHHKe C HU3KHMH NOTEPSAMH, COCTaBICHHOM U3 TOHKHX ILIACTHH,
o6bruHO TOMUMHOM 2,0 MM (0,08 mroiimMa) unu Menee.

e) Kopnyca/npueMHHKH LeHTpUyTH

KoMIOHEHTHI, CHENHaNbHO MpelHa3HAaueHHbIE MM MOArOTOBJIEHHBIE MAJIA
pa3MellleHuss B HuUX cOOpkM poTOopHO#H TpyOBl rasoBod ueHtpudyru. Kopmyc
COCTOMT M3 JKECTKOr0 IMJIMHIpa ¢ TOMMHON cTeHku a0 30 mm (1,2 nroiMa) ¢
Npeurn3uoHHO 00pabOTaHHBIMM KOHLIAMH [UIS YCTaHOBKH NOJAIUMITHUKOB H C
OHUM MM HECKONbKUMH GnaHuamu A1 MoHTaxa. (OOpaboTaHHBIE KOHIIBI
fapajjieNlbHbl JIPYT JPYry W HNEpHEeHAMKYNAPHBl MPOAONBHOH OCH LMIHHAPA B
npeaenax 0,05 rpanyca unu Menee. Kopmyc MoxeT Taoke NpeCcTaBisTh COO0H
KOHCTPYKLHIO AYEHUCTOTO THUIMA [ pa3MEUICHHsA B HEM HECKOJIBKHMX POTOPHBIX
Tpyd. Kopmyca H3roraBiuBaloTCa U3 MaTepHaioB, koppo3necTonkux k UFe, unu
3a[HIIAIOTCA MOKPHITHEM U3 TAKHX MaTepHaJIOB.
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S.2.

S.2.1.

f)  JloBywku:

CneunanbHO npedHa3HAYeHHblE MM MOAFOTOBJICHHbIE TPYOKH BHYTPEHHHM
nuametpoM ao 12 mm (0,5 aroiima) ans ussneyeHus raza UFq u3 potopHoi TpyOs!
no Merony Tpybku Iluro (1.e. ¢ 0OTBEpCTHEM, HANpPaBAEHHBIM HA KPYTOBOM MOTOK
raza B poTOpHOH Tpy0e, K mpUMepy, NMOCpeACTBOM H3ruba KOHUA paAHalibHO
PacnooXeHHOH TpyOkH), KOTOPbIE MOXHO MPHKPENUTh K HEHTPAIbHOH CHCTEME
u3BiIeueHUs rasa. TpyOKH H3roToBJIEHB M3 MaTepHaJIOB, KOPPO3HECTOMKHX K
UFg, WY 3aiMINAEI0TCSA TOKPHITHEM H3 TAKHX MaTEpHaJIOB.

CneunajabHO NpelHa3HA4YeHHbIe MAH MOATOTOB/IEHHbIE BCIOMOraTe/bHble
CHCTeMbl, 00Opyl10BaHHe M KOMIOHEHTbI JJs HCHO/Jb30BAHHA HAa
razoueHTpH}YkKHOil ycTaHOBKe N0 060TaLIEHANIO

BBOJIHOE 3AMEYAHHE

BcnoMorarenbHble CHCTEMBI, 000pPYZIOBaHHE H KOMIIOHEHTHI ra30LEHTPH(YKHO#
YCTaHOBKM MO OO0OTralllecHUI0 TNPpEACTaBIAOT co00H CHCTeMBl YCTaHOBKH,
Heob6xoaumble s noaadyd UF¢ B UCHTpHGYTH, [n8 CBA3H OTACABHBIX UEHTPH(YT
MexJly coboil ¢ ensio 06pa3oBaHUsA KackaloB (MM CTyneHe#), Y4TOOB AOCTHYB
6onee BBicCOKOro oborameHus u H3Bieub "npodykr" H "xBocthl" UF¢ u3
1eHTpH YT, a Takke o6opynoBaHHE, HEOOXOAHMOE 1JIf NIPHBEJICHHA B IEHCTBHE
ueHTpU(yr uUnu ans ynpasneHus ycraHoBkod. O6wsiyHO UF¢ mcnapsercs wu3
TBEpIAbIX BELIECTB, IOMELIEHHBIX BHYTPH NOAOTPEBaEMbIX aBTOKJIABOB, H
nogaercs B rasoobpasHoi popMe k neHTpudyram yepes CUCTEMY KOJUIEKTOPHBIX
TpybonpoBoaoB kackaga. "Ilpoaykt" u "xeoctel" UFg, mocTymamomme wu3
HEHTpHYr B BHAE ra3000pa3sHBIX MOTOKOB, TaKXKe MPOXOAAT 4Yepe3 CHCTEMY
KOJIIEKTOPHBIX TPyOONpPOBONOB KacKaJa K XOJIOAHBIM JIOBYIIKaM (paGoTarollum
npu Temmepatype okono 203° K (-70°C)), rne oHM KOHZEHCHPYIOTCS M 3aTeM
NOMEIIAIOTCS B COOTBETCTBYIOIIME KOHTEHHEPH IS TPaHCHOPTHPOBKH HIIM
xpaHeHHs. Tak kak ycTaHOBKa MO OOOramIEHHIO COCTOMT M3 MHOTHX ThHICAY
HeHTpH(yr, cobpaHHBIX B KacKaibl, CO3JalOTCA MHOTOKHJIOMETPOBLIE
KOJUIEKTOpHBIE TPYOONpPOBOABI KAaCKaZOB C THICAYaMH CBapHBIX IIBOB, MPHYEM
CX€Ma OCHOBHOH 4YacTH HX COEAMHEHHH MHOTOKpaTHO IIOBTOPSETCH.
O6GopynoBaHHe, KOMIIOHEHTHI H CHCTEMBI TPYOONpPOBOAOB H3TOTOBIAIOTCA C
co6r0/ieHHeM BHICOKHMX TPeOOBaHHH K BAKYYM-MJIOTHOCTH M YHCTOTE 00pabOTKH.

CHcTeMBbl TOAAYH/CHCTEMBI 0TBOAA ''MpoayKTa" H ""XBoOCTOB"

CnenuansHoO NMpCAHA3HAYCHHBIC HWJIM INOATOTOBJICHHBIE TEXHOJOTrHYECKHE
CHCTEMBI, BKJIIOYAKOIHE:

NUTAIOILME aBTOKJIABBI (WM CTAaHIMH), Ucnionb3yeMble ans momauu UFg B
Kackazipl eHTpUdyr npu gasaeHud no 100 kIla (15 GpyHT/KB. m10#iM) U NpH
ckopocTH 1 kr/4 umm Gonee;

necydbnuMaropel (MAM  XOJIOAHBIE  JIOBYLIKM), HCIOJIb3yeMbl€ s
BeiBesieHHs1 UF¢ M3 kackanoB npu nasnenuu no 3 klla (0,5 dpyur/xs.moiim).
Hecybnumaropsl  criocobHBl  oxnaxaatees 10 203°K (-70°C) wu
HarpeBathca 10 343°K (70°C);
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5.2.2.

5.2.3.

5.24.

CTaHUHH "npoaykTa" H "XBocTOB", UCTIONB3yeMble U1 Nepemenienus UFg B
KOHTENHEpBI.

JTa ycTaHOBKa, 000py10BaHHE H TPYOONpPOBOABI MOTHOCTHIO M3rOTABIMBAIOTCA
u3 cToMkHX Kk UF¢ mMaTepHanoB HnH 3alIHILAIOTCS MOKPHITHEM M3 HHX (CM.
J[IOACHUTEJIBHOE 3AMEUYAHHUE k npanHoMy paszmeny) ¢ coOoieHHeM
BBICOKHX TpeOOBaHMI K BaKyyM-IUIOTHOCTH H YHCTOTE 00paboTKH.

MalrnHHbIe CHCTEMbI KOJLIEKTOPHBIX TPYOONPOBO0B

CnenunanbHo NMpeRHa3sHaYeHHblE HIIH MOATOTOBJIEHHbIE CHCTEMBI TPYOONPOBOIOB
U KomlektopoB 1 yaepxanus UF BHyTpu HeHTpHQYXKHBIX KacKaloB. JTa CeTb
TpyOONpoBOAOB OOBLIYHO MpeACTaBAAeT coboit cucteMy c  "TpoifHBIM"
KOJUIEKTOpOM, M Kaaasd LEHTpHUdyra COeJHMHEHAa C KaXIbIM H3 KOJUIEKTOpOB.
CnenoBaTenbHO, CX€Ma OCHOBHOH YacTH HMX COEGOMHEHMS MHOIOKpAaTHO
nosTopsercs. OHa MOJHOCTBIO H3roTaBiauBaerca M3 croikux k UFg Matepnanos
(cMm. TIOACHHUTEJIBHOE 3AMEYAHHME k Hactosmemy pasgeny) ¢
cobnioieHHEM BBICOKHX TpeOOBaHHH K BaKyyM-IUIOTHOCTH H YHCTOTE 0OpabOTKH.

Macc-cnekTpoMeTpbl/HCTOUHHKH HOHOB 1J1s UFg

CneupansHO TIpeJHA3HAYEHHbIE HIM IIOATOTOBJICHHBLIE MATHUTHBIE HIH
KBaJIpyNOJIbHBIE MacC-CIIEKTPOMETPHI, CHOCOOHBIE MPOH3BOAUTH NMPAMOH OTOOp
npo6 nogaBaeMoii Macchl, "npoaykra” HiH "XBocToB" U3 ra3zoBeix NOTOKOB UF¢
obnagaromue MoJHbIM HabOpOM CleIyIOIIMX XapaKTePHCTHK:

1. ylenbHas pa3pellamoulas clocobHOCTb 1Mo Macce cabie 320;

2. COACPXKAT HCTOYHHKH HOHOB, H3TOTOBJIEHHBIEC U3 HUXPOMA HJIH MOHENA HIIH
3aINHMIICHHBIC HOKPBITHEM H3 HUX, HJIH HHKCJIUPOBAHHBIC,

3.  comepXaT HOHH3aLIHOHHBbIE HCTOYHHKH C 60MOApAHPOBKOH IEKTPOHAMH;
4.  coaepXar KOJUIEKTOPHYIO CHCTEMY, IPUTOJHYIO A H30TOMHOrO aHaNIM3a.
IIpeoGpa3zoBaTean 4acTOThI

IIpeo6pa3oBareny 4acToOTHI (TaK>ke H3BECTHBIE KaK KOHBEPTOPE! HIIH HHBEPTOPHI),
CHEeIHalbHO MpeJHa3HayYEeHHbIE HIM MOATOTOBJICHHBIC [UIA HHUTAaHHA CTAaTOPOB
JBUTaTeNIeH, OnpeneneHHbIX B noAnyHkre 5.1.2. d), uiu 4acTH, KOMIOHEHTHI H
noacbopku Takux npeoOGpas3oBaTenel 4acToThl, 00jajaroliMe MOJHBIM Habopom
CIEAYIOIUX XapaKTEPHUCTHK:

1. MHoro¢a3HbI# BbIxoA B quana3one ot 600 no 2000 I'n;

2. BBICOKas CTabUNBbHOCTS (co cTabunu3sauueit yactots! ayyie 0,1%);
3. HU3KHUE HeJIHHeHHble HekaxeHus (MeHee 2%);

4. k03¢ dunKeHT none3Horo aeicTeus cabilie 8§0%.
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5.3.

5.3.

5.3.

1.

dae

INOACHUTEJIBHOE 3AMEYAHHE

[lepeuncnenHoe Bbillle 000PYAOBaHHE BCTYNAET B HEMOCPEACTBEHHBIH KOHTAKT C
TeXHoJorH4YeckuM *razom UF¢ unm HemocpencTBeHHo ympaBiuseT paboToi
LEHTPHPYT 1 NPOXOXKICHHUEM ra3a OT UEHTPHGYTH K UEHTpHU(YTE H H3 Kackaaa B
Kackaj.

Kopposuectoiikne x UFg MaTepuanbl BKIIOYAIOT HEPXABEIOWIYIO CTalb,
ATIOMHHHHA, aIOMMHHMEBBIE CIUIABBI, HHKEIb HIM CIUIaBel, coaepxamue 60% u
Donee HHKe.

CreuHajbHO HpeJHa3HAYE€HHble HJIH TNOArOTOBJEHHbIe COOpKH H
KOMIIOHEHTBI [IJISl HCIIOIL30BaHUA NMPH ra3oandy3noHHOM 060raleHHH

BBOJAHOE 3AMEYAHHE

[lpu rasonnd¢y3moHHOM MeTole pa3feNeHHs H30TONOB YpPaHa OCHOBHOHM
TEXHOJIOTHYECKOH cbopkoi sIBJIAETCA crneuManbHeIA HOPHUCTHIA
razoauddy3uoHHbI Oaphep, TEMIOOOMEHHHK Ul OXJIaXIEHHs ra3a (KOTOpblIi
HarpeBaeTcs B IpollecCce CXKATHA), YIUIOTHUTENbHBIE KJIAMaHbl H peryIHpYIOLIHe
KJanaHel, a TaKkKe TpyOONpPOBOIBI. IMockonsky B raszonaug¢y3sHoHHOH
TEXHOJIOTHH Hcnonbk3yerca mectudropucteiii ypaH - (UFg), Bce obopymoBanue,
TPYOONpOBOAK! H MOBEPXHOCTH H3MEPHTENBHBIX NPHOOPOB (KOTOPHIE BCTYNAKOT B
KOHTAaKT C Ta30M) JO/DKHBI H3rOTaBJIMBAThCA M3 MAaTEpHANOB, COXPaHSAIOLIMX
crabunbHOCTh NpH KoHTakTe ¢ UFs. TI'asomuddy3uoHHas ycTaHOBKA COCTOMT M3
psana TakHx cOOpOK, TaK YTO MX KOJMHYECTBO MOXET ObITh BaXKHBIM IIOKa3aTeleM
KOHEYHOTO IpeAHa3HAYECHHS.

I'azoauddy3nonnbie 6apnLepbl

a) CneunanbHO nMpeAHa3Ha4YeHHbIE WM MOATOTOBIECHHBIE TOHKHE, IMOPHCTHIE
¢uabTpHI ¢ pasmepoM nop 100-1000-A (anrctpem), TommuHoi 5 MM (0,2 aroiiMa)
HJIH MeHbllle, a JUIA TpyOuaThix ¢opM auamerpoM 25 MM (1 mroiM) WIH MEHbIIE,
H3rOTOBJIEHHBIE M3 METAUIMYECKHX, TOJNHMEPHbIX HIH KEPaMHYECKHX
MaTepHailoB, Koppo3uecToikux k UFg, 1

b) cneuManbHO NOATOTOBJEHHBIE  COEOMHEHMS HIH  MOPOWIKH A
H3rOTOBJIEHHA TakMX ¢uabTpoB. TakMe COeAMHEHHS M MOPOWIKH BKJIOYAIOT
HUKENb HJIM CIUIaBhI, cogepxamue 60% unu Gojiee HHKENsA, OKCHJ ATIOMHHHS
unu croiikue kK UFg nonHocThioO GTOpHpPOBaHHBIE YTIEBOAOPOAHbIE MMOJHMEPHI C
yucToToH 99,9% unu Gonee, pasmepoM uactuil MeHee 10 MKM H BBICOKOM
OJHOPOAHOCTBIO YACTHIl MO KPYHNHOCTH, KOTOpbIE CHEIHAIBHO MOJTOTOBJIEHBI
JU1S U3roTOBJIEHHA ra3oau¢$y3HOHHBIX GapbepoB.

Kameps! an¢dy3opos

CneumanpHo  npeAHa3sHauYeHHbBIE  MNM  NOATOTOBJIEHHBIE  TEPMETHYHBIE
LMIHHAPHYECKHE cocyabl auamerpoMm 6onee 300 MM (12 ny0iMOB) M AJIHHOM
Gonee 900 MM (35 n:0AMOB), HIH NMPAMOYTOAbHBIE COCYABI CPABHUMBIX PAa3MEPOB,
HMeEIoIlHEe OIIMH BIIYCKHOH H [iBa BBIIYCKHBIX MaTpyOKa, AMAMETp KaXaOro M3
KoTOphIX Gonee 50 MM (2 moiiMa), 11 IOMEUIEHHS B HUX Tra30auddy3sHOHHBIX
0apbepoB, H3roToBJIEHHBIE U3 CTOHKHMX K UFg MaTepuanoB MM 3aluIEHHBIE
IIOKPBHITHEM H3 HHX, M NpEeJHa3HAYEHHBIE JUIS YCTAHOBKH B FOPH30HTAILHOM HJIH
BEPTHKALHOM NOJIOKEHHH.
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5.3.3.

5.34.

5.3.5.

54.

Komnpeccopb! 1 razoqyBkHu

CneuunanbHo NMpeAHa3zHaYeHHbIE MM NOATOTOBJEHHBIE OCEBbIE, LEHTPOOEKHBIE
UM 00BEMHBIE KOMIIPECCOPBI, HIIH Fa30JYBKH C MPOH3BOAUTEILHOCTBIO Ha BCOCE
1 M’/mun unn 6onee UFg ¥ ¢ IaBieHHeM Ha BBIXOAE 10 HECKONBKHX coTeH klla
(100 bynT1/kB. nroiiM), MpeqHa3HauYEHHBIE Ui JOJTOBPEMEHHOH 3KCILUTyaTallMy B
cpene UFg ¢ anekTpoaBurareseM COOTBETCTBYIOLIEH MOIUHOCTH UM 6e3 Hero, a
TaKXe OTAeIbHble COOPKH TAKMX KOMIIPECCOPOB M Ta304yBOK. JTH KOMHPECCOPSI
H ra3’ofyBKH HMEIOT nepemnaj nasneHus oT 2:1 no 6:1 ¥ M3roTraBIMBalOTCA M3
cToHKHMX K UF¢ MaTepHanoB WM NOKPHIBAIOTCS HMH.

YnnioTHeHusn BpallalouINXCcHd BaJIOB

CrnenyanbsHo npeaHa3sHaYCHHBIE WM NOATOTOBJEHHBIE BAKYYMHbIE YIUIOTHEHHS,
YCTaHOBJIEHHBIE HAa CTOPOHE MOJIa4M H Ha CTOPOHE BBIXOJA JUIS YIUIOTHEHHS Bajia,
COEIMHSAIOILET0 POTOP KOMIPECCOpa MM ra30yBKH C NPHBOAHBIM JBUTaTesEM, C
TeM 4YT0ObI O00O€ceyHTh HAJEKHYI0O TIepPMETH3alHIO, IPEAOTBPALIAIOILYI0
HAaTEeKaHHE BO3/lyxa BO BHYTPEHHIOIO KaMepy KOMIIpeccopa WM Ta30RyBKH,
kotopas HamoigHeHa UFs. Takue ynnoTHeHHsas OOBIMHO IPOCKTUPYIOTCA Ha
CKOpOCTb HaTekaHHs 6ydepHoro raza Menee 1000 cM’/MuH (60 moiimM’/MuH).

Tennooomennnku aas oxaaxiaenuns UK

CneunanbHO mNpelHa3Ha4YeHHblE WM IMOATOTOBJICHHBIE TEMIOOOMEHHHKH,
U3roToBlcHHble M3 cTOHkUX K UFg MarepuanoB wiM IOKpHITBIE MMH (3a
HCKJIIOYEHHEM HEpiKaBelollleH CTalIH), HIIH MEIbI0, HIH JIOOBIM COYETAHUEM ITHX
METAJUIOB H PaCCYHTAHHBIE HA CKOPOCTh M3MEHEHHA AaBJCHHSA, ONpEACIAIOLIEro
yreuky, meHee 10 Ila (0,0015 ¢pyHT/KB. nroiiM) B yac mpH Iepenajne JaBICHHA
100 xIla (15 ¢pyHT1/KB. O10iM).

CrneunanbHo npegHasHadeHHble HJH NOATOTOBJIEHHbIE BCNOMOraTelbHbIe
CHCTeMBI, 000pyaOBaHHEe H KOMIOHEHTHI /UIA HCHOJbL30BaHUS TMIpH
razonndp¢y3nonHoM oboramennu

BBOJIHOE 3AMEYAHUE

BcnoMorartenbHble  cUCTeMBl,  O0OpynOBaHME M KOMIIOHEHTHI A
razoaud¢y3HOHHBIX YCTAHOBOK IO O0OTralleHHIO NPEICTaBIAIOT CO00i CHCTEMBI
ycTaHoBkH, Heobxoaumele qis nojaun UFg B razoaud¢ysnonnyio cbopky, ans
CBSI3M OTHENIbHBIX COOPOK MeXxy co00i H 00pa3oBaHHA KaCKaJOB (UM CTyTIEHEH)
C LENbIO MMOCTENEHHOTO NOCTHXEHHS 0oJiee BLICOKOTO 00OTallleHHs ¥ N3BJIEYEHHS
"mpoaykra" u "xBoctoB" UFs u3 1mudbdy3HOHHBIX KacKanoB. Beuny
BBHICOKOMHEPIIMOHHBIX  XApakTepUCTHK U QY3HOHHBIX  KackanoB moboe
npepeiBaHHe HX pPaboThl, OCOOEHHO HMX OCTaHOBKA, NPHUBOJAT K CEpbE3HBIM
nocnencteuaM. CnenoBaTenbHO, Ha Tra3’oqu¢)¢y3HOHHOM YCTAaHOBKE Ba)KHOE
3HaYE€HHE HMEIOT CTPOroe U TNOCTOSHHOE TMOoJJepKaHHE BaKkyyma BO BceX
TEXHOJOTHYECKHX CHCTEMaX, aBTOMAaTHYeCKas 3alliTa OT aBapHil M TOYHOE
ABTOMATHYECKOE peTyJHpOBaHHE II0TOKa rasa. Bce 3T0 nDpuUBOAMT K
HEOOXOAMMOCTH OCHALCHHS YCTAaHOBKH OOJBIIMM KOJHYECTBOM CIELHMATIBHBIX
H3MEPHTENBHBIX, PETYIHPYIOIIUX H YIPABASIOUNX CUCTEM.
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5.4.1.

54.2.

5.4.3.

O6r1uno UFs vcnapsercs M3 UMJIHHAPOB, MOMEIUEHHBIX BHYTPH aBTOKJIAaBOB, W
mogaercas B razoo0pasHodl ¢opMe & - BXOAHBIM TOYKaM 4YEpe3 CHCTEMY
KOJIIEKTOPHBIX TpyOONpOBOAOB Kackaja. "Tlpoayxt" u "xBocTh" UF,
MOCTYTAOIIME U3 BBHIXOAHBIX TOYEK B BHAE [a3000pa3HbIX MOTOKOB, MPOXOMIAT
yepe3 CHCTEMY KOJUIEKTOPHBIX TpyOONpoOBOAOB Kkackaja JAuOO K XOJOAHBIM
NIOBYIIKaM, JHOO K KOMIIPECCOPHBIM CTaHLHMAM, rae razoobpasusii morok UFg
CKH)KAETC M 3aTeM I[IOMEIIAeTCs B COOTBETCTBYIOILME KOHTEHHEpH! s
TPaHCMIOPTHPOBKH MK XpaHeHHA. [lockonbky rasoanp@ysHoHHas yCTaHOBKA 1O
oboramieHyo HMeeT Oonblioe KOAH4ecTBO ra3oandy3HoHHBIX cOOpOK,
cCoOpaHHBIX B KacKaigbl, CO3MAIOTCA MHOTOKHIOMETPOBBIE KOJUIEKTOPHBIE
TpyOONpOBOABI KAacKaJoB C ThICAYaMH CBapHBIX LIBOB, IPHYEM CXEMa OCHOBHOH
4acTH WX COeAMHEHHI MHOTOKpaTHO noBTopsierca. O6opynoBaHHE, KOMIIOHEHTBI
M CHCTEMbl TpPyOONpPOBOJOB M3rOTOBMIAIOTCA C COOMIONEHHEM  BBICOKHMX
TpeOOBaHHH K BAKYyM-TUIOTHOCTH H YHCTOTE 00paboTKH.

CHcTeMbl IOJa4H/CHCTEMBI OTBOAA ''mMpoxykTa" 1 "'xBOCTOB"

CnenuansHo HpeAHa3HAYCHHblE MM  TMOATOTOBJICHHBIE TEXHOJOTHYECKHE
CHCTEMBI, crocoOHEle paborate npd aaeiaeHud 300 [1a (45 yHT/KB. O10HM) HIH
MEHEE, BKIIIOYas:

NUTAIOIHE aBTOKNABHI (MM CHCTEMBI), HCnonb3yeMbie Ui nonadu UFs B
razogu¢$y3HoHHbIE KACKabl;

AdecyOnuMaTopbl  (MIH  XOJIOAHBIE JIOBYIIKH), HCIONb3yeMble  1Uis
BeiBeieHHs UFg U3 razonu¢$y3uoHHbIX KackaloB;

cranuuu oxmkenusa, rae UFg B rasoobpasHoit ¢opme H3 Kackaaa
C)KHMMAETCA M OXJIAKAAETCA 10 XHUIKOTO COCTOSHHS;

CTaHUHMH "mpoAykTa" WM "XBOCTOB", HCIOJB3yeMble A TEpeMEUICHUs
UF¢ B KOHTEHHEPHI.

CHcTeMbl KOJLUIEKTOPHbBIX TPYGONpPOBOAOB

CrneunansHO NpeqHa3HaYEHHBIE MM ITOATOTOBIEHHBIE CHCTEMBI TPYOONIPOBOAOB
H CHCTeMBl KOJUIEKTOpOB Ui ynepxanus UFs BHyTpH rasonnggy3HoHHBIX
KackazoB. 3JTa ceThb TPyOONnpoBOLOB OOBLIYHO NpeACTaBaseT coO0H CHCTEMY C
"NBOMHBIM" KOJIEKTOpPOM, rle Kaxnaasd s4Yeiika COEJHHEHAa C KaXKIbIM U3
KOJIIEKTOPOB.

BaxkyyMHbIe CHCTEMbI

a) CrnenuanbHO  npeJHa3HAauY€HHblE WM  INOATOTOBJIEHHBIE  KPYIHEIE
BaKyyMHBbIE MAarHCTpald, BaKyyMHble KOJUIEKTOpPHI M BaKYYMHBIC HAacOCHI
NPOM3BOANTENBHOCTBIO 5 M>/MuH (175 q)yT3/MnH) unm Gonee.

b)  BaxyymHble Hacochi, chneUHaJbHO HpEAHa3HAY€HHble 11 paboThl B
conepxamed UFs atMocdepe M H3roTOBNEHHBIE M3 ANIOMHHHS, HHUKENS HIH
CIJIaBOB, conepxamux 6onee 60% HuKeNns WIH MOKPHITHIE HMH. OTH HACOCHI
MOTYT OBITh HJIH POTALIHOHHBIMH, HJIH MOPLIHEBLIMH, MOTYT HMETh BLITECHSAIOIIHE
H QTOPHCTOYTIEPOAHbIE YIIOTHEHHS, a TaKXKe B HHX MOTYT NpPHCYTCTBOBAaTh
CrielHanbHbIe paboune KHUAKOCTH.
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5.44.

5.4.5.

5.5.

CneunajibHble CTONOPHBIE U PeryJHpYIoIiHe KJIanaHbl

CneunanpbHO  MpeAHa3HaYeHHbIE WJIH  [OATOTOBJEHHbIE  pYy4YHbIE MM
aBTOMAaTH4YECKHE CTOMOPHbIE M DETryJHPYIOHIME KianaHbl CHILGOHHOrO THIA,
u3rotosieHHble U3 cTolikux k UF¢ matepuanos, auamerpom ot 40 no 1500 mm
(1,5 no 59 nro#imMoB) NI YCTAaHOBKH B OCHOBHBIX M BCIIOMOTATEJIBHBIX CHCTEMAaX
razoan¢dy3HOHHBIX YCTAHOBOK IO 000TalleHHIO.

Macc-cnekTpoMeTpbl/HCTOYHHKH HOHOB 17151 UF,

CneunanpHO NpeOHa3HAYEHHBIE HJIM MOJATOTOBIECHHBIE MAarHUTHBIE MM
KBaJIpyIOJbHBIE Macc-CIIEKTPOMETPHl, CNOCOOHBIE NPOH3BOAMTH NPAMOH
orbop npob nomaBaeMOH Macchel, "mpoaykTa" uiaH "XBOCTOB" H3 ra3oBBIX

notokoB UF¢ u obOnanaiomme nonHeiM  HaGopoMm  cienyrommx
XapaKTEPHCTHK:

1.  ynenvHas paspemaromas crnocodHocTs no Macce caoimie 320;

2. CoaCpKaT HCTOYHHKH HOHOB, U3IrOTOBJICHHBIE H3 HUXPOMA HJIH MOHECJIS HIIH
3alMIICHHBIC NOKPBITHEM U3 HHX, HJIM HRKCIIHPOBAHHBIC,

3. coJiep>kaT HOHH3ALIMOHHbIE HCTOYHUKH ¢ 60MOapIHPOBKO# 3IEKTPOHAMH;

4. coepXkaT KOJJIEKTOPHYIO CHCTEMY, IIPHTOAHYO JUIS H30TOMHOTO aHAJIU3a.

NNOACHHUTEJIbBHOE 3AMEUYAHUE

[epeuncnenHoe Bolille 060pYJOBaHHE BCTYTIAET B HENOCPEACTBEHHBIH KOHTAKT C
texHonoruueckuM razom UFg, mb6o HemocpeacTBeHHO peEryaMpyeTr MOTOK B
npeaenax kackaja. Bce IOBEpXHOCTH, KOTOphE BCTYNAIOT B KOHTAaKT C
TEXHOJIOTHYECKHM Tra30oM, HEeJIHKOM H3roTaBnuBaiotca H3 CTOMKHX K UFg
MaTEpMaIOB WJIH MOKpPHIBAIOTCA UMM. /[l uenelt pa3genoB, OTHOCSIIMXCA K
rasonudy3HoHHBIM ycTpoHcTBaM, Marepuanbl, kopposuectorkue Kk UFs,
BKJIIOYAIOT HEPXKaBEIOUIYI0 CTallb, AIIOMHHHMH, aIOMUHUEBBIE CIUIaBbI, OKCH]
ATIOMHHHSA, HUKENb WIH CIUIaBel, coaepxaiuue 60% unu Gonee HUKeNs, a TAKKe
croiixue K UF¢ nonHocTeio GTOpHPOBAaHHEIE YTIIEBOJOPOAHbBIE ITOJTUMEDBI.

CnennajibLHo npeaHa3Ha4YC¢HHbIC HIH NOAroTOBJ/IEHHLIC CHCTEMbI,
oﬁopyzlonalme H KOMIIOHEHTHI AJA HCNHOJb30BAHHA HaA YCTAaHOBKAaX
AIPOAHHAMHUYIECKOTI'O oboranieHus.

BBOJHOE 3AMEUYAHHUE

B npomeccax aspoaunamuyeckoro oboramenus cmech raszoodpassoro UFg u
JIeErKoro rasa (BOJOPOA MM Tenui) CKMMaeTcs W 3aTeM IpONyCKaeTcs depes
pasfiensiollie JJEMEHTH, B KOTOPHIX H3OTONHOE pa3fielieHHE 3aBepIIacTCs
MOCPEACTBOM TONYYEHHs OONBIIMX NEHTPOOEXHBIX CHJI MO TEOMETPHH
KPHBOJHMHEHHOW CTEHKH. YcCHemHo pa3paboTaHsl [Ba Npolecca 3TOro THIA:
NPOUECC COIIOBOTO pa3fieieHHs M Ipouecc BHXpeBoH TpyOku. [Jinga obomx
NpOLECCOB OCHOBHBIMH KOMIIOHEHTaMHM Kackala pasflejieHus ABISIOTCS
HMIMHIPHYECKHE  KOpmyca, B  KOTOPbIX  pa3sMEIUEHbI  CIEHHaIbHbIE
paszfieNuTensHble  dMeMeHTHl (COMIAa HJIM  BHXpEBble TpyOKH), Ta30BhIC

16



5.5.1.

5.5.2.

5.5.3.

KOMIIPECCOPbl H TEMIOOOMEHHHUKH [UIA ylaneHus oOpasylolierocs npH CxKaTud
temna.  Jlag a’3poAMHAMHYECKMX YCTAHOBOK TpebyeTcs wuensii paa TakKHX
KaCKaZoB, TaK YTO' HX KOJHYECTBO"*MOXET CIY)KHTb BaXHBIM YyKa3aTejleM
KOHEYHOr0 MCrosiib30BaHus.  [lockonbky B a’pOJHHaAMHUYECKOM Ipoliecce
ucnonszyerca UFg, mnoBepxHocTH Bcero o0OpynoBaHHUs, TpyOONMpOBOAOB H
M3MEPHTENbHBIX NPHOOPOB (KOTOpbIE BCTYMAIOT B KOHTAaKT C ra3oM) JO/DKHBI
H3rOTaB/IMBATLCH M3 MATEPHAIOB, COXPAHAIOUIMX YCTOHYHBOCTh MPH KOHTAKTE C
UFe.

[NTOACHUTEJIBHOE 3AMEYAHUE

IlepeurcneHHble B HacToslleM  paslene  3JEMEHThl  BCTYNMalwT B
HEIOCPeACTBEHHBIH KOHTAaKT C  TexHojoruueckuM razom UFg nubo
HeNnoCcpeACTBEHHO PETYJIMPYIOT NOTOK B Npejenax kackajga. Bce noBepxHocTH,
KOTOpblE BCTYNAlOT B KOHTAaKT C TEXHOJNIOTHYECKHM TIa30M, LENHKOM
M3roTaBiHBalOTCA U3 cTOMKHX K UF MarepHanos, WM 3alllHINEHb! TOKPLITHEM H3
TakuX MartepuanoB. Jlna uenedt pasgena, OTHOCAUIErOoCA K 3JIEMEHTaM
ajpoauHaMH4yeckoro oboramenus, kopposuectoikue k UFg Matepuansi,
BKJIIOYAIOT MeJb, HEPIKABEIOLIYIO CTalb, AJIOMHHHH, aTIOMHHHEBbIE CILIaBHI,
HHUKENb WM CIUIaBHI, cofepxkainue 60% wunn 6onee HMKeENs, a TaKkKe CTOHKHE K
UF nonHocThio GTOPHPOBAHHBIE YTJIEBOJOPOJHBIE MIOTHMEPHI.

PasgenuresibHbIE conuia

CreunaipHO NpeAHa3Ha4Y€HHbIE WM MOATOTOBIEHHbIE pa3ieIUTENbHbIE COIUIA U
ux cbopku. PasjenuTennHble COMa COCTOAT M3 LIEJEBHOHBIX H30THYTHIX
KaHalIoOB ¢ paavycoM u3rub6a menee 1 MM (o6pryHo ot 0,1 nmo 0,05 Mmm),
koppo3uecToikux kK UFg, H MMEIOIHNX BHYTPEHHIOIO PEXYIIYIO KPOMKY, KOTOpas
pasnenseT NpoTEeKalIHi Yepe3 COIIo ra3 Ha JBe (ppaKlHH.

Buxpesblie TpyOkH

CrnennanbHO NpegHa3HAYCHHBIE WIH MOATOTOBIEHHBIE BHUXPEBBIE TPYOKH M HX
cbopkd. BuxpeBrle TpyOKH HMEIOT LMJIMHAPHYECKYIO HIIH KOHYCOOOpasHyio
¢dopMy, H3roToBieHsl U3 Koppo3uecToilkux k UF¢ MaTepuanoB MM 3alHILEHBI
TIOKPBITHEM M3 TaKHMX MATe€pHanioB U MMelOT auamerp oT 0,5 cM no 4 cM npu
OTHONIEHHH JUIMHBI K Ouametrpy 20:1 unu MeHee, a Takke OJHO MIH Ooiee
TaHr€HIIHAJIBLHOE BXOAHOE OTBepcTHE. TpyOKH MOryT OBITH OCHAlllEeHbl OTBOAAMH
COILIOBOI'O THIIAa Ha OJJHOM HJIM Ha 000MX KOHUAX.

IMOACHUTEJIbPHOE 3AMEYAHUE

IlurarensHbId Ta3 MOCTYNMaeT B BHXPEBYIO TPYOKY MO KacaTeJbHOH C OJHOTO
KOHIIAa MIM 4Yepe3 3aKpyYMBAIOIME JIONMATKH MJIH Yepe3 MHOTrOYHC/IECHHBIE
TaHT€HLHATILHBIE BXOAHBIE OTBEPCTHS BAOIL TPYOKH.

KoMnipeccops! H razoaqyBKu

CreunanbHO NpeqHa3HAYECHHBIE HIM MOATOTOBJIEHHBIE OCEBBIE, LEHTPU(YKHbIE
HaM  OObEMHBIE  KOMIPECCOPHl  HIH  Ta30AyBKH, M3TOTOBJICHHBIE U3
koppo3uecTtoikHX K UF¢ MaTepuanos, HaH 3aHIHIUEHHbIE TIOKPLITHEM H3 TaKHX
MaTepHasoB, MPOU3BOAUTENPHOCTBIO HA BXOAE 2 M-/MHHE MM Gojiee cMecH UFe¢ n
HECYIEro ra3a (BoopoJ WIH Tefnuii).
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554

5.5.5.

5.5.6.

5.5.7.

[NIOACHUTEJIBHOE 3AMEYAHUE

Takue koMmnpeccops! H ra3onyBkH 0ObIYHO HMEIOT Nepenan aasiaeHus ot 1,2:1 o
6:1.

Yj1oTHeHun BpalalUIHXCA BAJIOB

CnenuanbHO NpEAHa3HAa4Y€HHBIC HJIH IIOATrOTOBJICHHBIC YIUIOTHCHHA
BpalllalOUIUXCs BAJIOB, YCTAHOBJICHHBIC Ha CTOPOHE MOJa4YH H Ha CTOPOHEC BbIX0/a
A1 YNJIOTHEHH Bajia, COCAHHAIOLIECIO pOTOp KOMIIpECCOpa HIIH pPOTOP I'a30AYBKH
C IPUBOAHBIM ABHIATCJIEM, C TEM 4yTOOBI 0O€ECIIEYHTD HaJaCXXHYI0 r€epMETH3ALIHIO,
NpeaOTBPAIUAIOUIYIO BBRIXOA TEXHOJIOTHYECKOTO ra3a HilM HAaTEKaHHE BO31yXa HIIH
YIUTIOTHAIOILIEr0 ra3a BO BHYTPCHHIOI0O KaMEpy KOMIIpECCOpa HIN Ta3OnyBKH,
KOTOpas 3alojJHEHa CMEChIO UF6 H HECYUICTO ra3a.

Ten1000MeHHHKH 1151 0XJ12XKAEeHHs ra3a

CneunasbHO TpeJHa3HAYE€HHBIE WM TOATOTOBJEHHBIE TEMIOOOMEHHMKH,
H3roToBJIeHHBIE M3 Koppo3uecToiikux k UFs MatepuanoB unM 3alliMIIeHHBIE
NIOKPHITHEM M3 TAKHX MaTEPHAJIOB.

Koxyxu pa3e/isiionIux 3JIeMeHTOB

CrneunasbHO TNpeJHa3HAY€HHbIE WM IOATOTOBNEHHbIE KOXYXH pasleisIoIuX
3JIEMEHTOB, M3TOTOBJIEHHBIE H3 Koppo3uecToikux k UF¢ MarepuanoB umm
3aIUMIUEHHBIX TIOKPHITHEM H3 TaKMX MAaTepHaloB, A IOMEIIEHHS B HHX
BUXPEBBIX TPYOOK HJIH pa3/eNUTENbHBIX CONEN.

INOACHHUTEJIBHOE 3AMEYAHHUE

DTH KOXYXH MOTYT MpPEACTaBIATh COOOH IMIMHAPHYECKHE KaMEpBl NHaMETPOM
6onee 300 MM 1 ymHOH 60nee 900 MM HIIH NPAMOYTOJIbHBIE KAMEPH! CPABHHMBIX
pa3MepoB H MOTYT ObITh NpeJHa3HA4YEHBI JUIS YCTAHOBKH B TOPH30HTAILHOM HIIH
BEPTHKAJILHOM ITOJIOXKEHHUH.

Cucremsbl oa4u/cucTeMbl 0TBOAA "NMpoayKTa" U ''XBOCTOB"

CneuuansHO TNpeAHA3sHAYE€HHBIE MM NOJFOTOBJIEHHBIE  TEXHOJOTHYECKHE
CHCTeMBI UK 000py0oBaHue i 060raTHTENLHBIX YCTAHOBOK, H3TOTOBJIEHHBIE U3
koppo3uecTonkux k UF¢ MaTepHanoB MM 3alUMILEHHBIX MOKPBITHEM M3 TaKHX
MaTEPHAI0B, BKIIFOYAIOLIHE!

a) [IMTAIOIIME aBTOKJIABHI, M€Y HMJIM CHCTEMBbI, UCIIOJIb3yeMbIEe AJIA IOAayu
UF¢ nns npouecca oboraiieHus;

b) necyGnuMmatopsl (MNM  XONOOHBIC JIOBYLIKH), HCIOAb3yeMBbIE  JUIS
BriBeieHHs1 HarpeToro UFe u3 mponecca oforameHus Ui NOCIENYIOIIEro
TiepeMeLICHNS;

c) CTAHIUH OTBEPXJIEHHA WIH OXHMKEHHS, HUCHOIb3yeMble I BHIBEJACHHA
UF¢ u3 mpouecca oboramieHus nyrem cxatia U nepesoja UFs B xuakyio

WIIH TBEPAYIO GopMYy;

d)  cranuuu "npoaykrta" WM "XBOCTOB", HCNOJb3yeMble Ui MEpeMEIeHHs
UF¢ B KOHTEHHEDHI.
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5.5.8.

5.5.9.

5.5.10.

5.5.11.

5.5.12.

CHcTeMbl KOJLJIEKTOPHBIX TPYOOnpoBoa0B

CneuManbHO MpedHa3HaueHHblE WIH MOANLOTOB/IEHHLIE CHCTEMBI KOJJIEKTOPHBIX
TpyGONpoOBOAOB, H3rOTOBNEHHBIE H3 Koppo3uecToikHx k UFe matepuanos niu
3aLIMILEHHBIE NMOKPLITHEM M3 TAKMX Marepualos, ans yaepxanua UFe BHYTpH
a’pONMHAMHYECKUX KacKaqoB. JTa CeTh TPYOONpPOBOAOB OOLIYHO MpPENCTABIAET
cobo#l cucTeMy C "ABOMHBIM" KOJUIEKTOPOM, Il€ KaXKIAbIH Kackaa WM rpymnmna
KaCKaJIoB COEMHEHBI C KaXKAbIM H3 KOJIJIEKTOPOB.

BakyyMHble CHCTeMbI M HACOCHI

a) CnenyansHoO NpeAHa3HA4Y€HHbIE HJIIH NOATOTOBJICHHBIE  BAKYYMHBLIC
CHCTECMBI, IIPOH3BOAHMTEIBHOCTHIO Ha BXOAE 5 M3/MHH HJIH GOHCC, COCTOALIHE U3
BaKYYMHBIX Marucrpaneﬁ, BaKYYMHBIX KOJUJICKTOPOB M BaKyyMHbIX HAacCOCOB, H
Np€aHA3HAYEHHBIC U1k pa60T51 B COAEpKAIIHX UF6 ra3oBbIX Cp€aax.

b) BakyyMHbIe HacOCBHI, CIEHHATIBHO NPEAHa3HaYEHHBIE WIH MOArOTOBJICHHbIE
ana paborei B coaepxauux UFg rasoBeIX cpefax W H3rOTOBICHHBIE W3
koppo3uecToikux k UF¢ MarepHaloB HIH 3alMINEHHBIX MOKPBITHEM H3 TaKHX
MatepHanoB. B 3THX HacocaX MOTYT HCHOJB30BaThCA (PTOPHCTO-YITIEPOIAHLIE
YIJIOTHEHHA U CIielManbHbie paboune »KHAKOCTH.

CrnieHajibHbIEe CTONOPHDbIE H PEryIHPYIONIHE KJIANaHbI

CneunansHsle  NpeJHa3HauY€HHblE HMJIH  IIOATOTOBICHHBIE  DYYHBIE  HIIH
ABTOMAaTHYECKHE CTOMOPHBIE M PETyIHpYIOIIME KianaHbl CHIbGOHHOIO THIA,
H3roTOBJEHHbIE H3 koppo3duecTodkux K UFs marepunoB wix 3alMIIEHHbIE
MOKPHITHEM K3 TaKHX MaTepHanoB, quameTpoM ot 40 no 1500 MM a1 MOHTaXxa B
OCHOBHBIX ' H BCIIOMOTaTeNbHbIX CHCTEMaxX YCTAaHOBOK a3pOAMHaMHYECKOTO
oboraienus.

Macc-cniexkTpoMeTpbl/HcTOYHMKH HOHOB A5 UK,

CnennanbHO TNpefAHAa3HAYCHHbIE MM [OATOTOBJICHHBIE MAarHUTHBIE  HIIH
KBaZpyHOJIbHBIE MacC-CIIEKTPOMETPBI, CIIOCOOHELIE NMPOH3BOAMTH NpAMOH 0TOOp
npo6 nogaBaeMoH Macchl, "HPOAYKTA" WIH "XBOCTOB" M3 ra3oBbix noTokoB UFs n
obnanatoumse NOaHLIM HAOOPOM CIIEAYIOMIMX XapaKTEPHCTHK:

1.  ynenpHas paspemarouas cCnoco6HoCTh Mo Macce cBaiie 320;

2. coAepKaT HCTOYHHKH HOHOB, H3rOTOBJICHHLIC U3 HUXpOMA UJIH MOHEJIA HIIH
3AIHUIIEHHBIC [TOKPBITHEM H3 HHUX, HIIH HUKCIHPOBAHHBIC,

3. COlep)KaT HOHU3AIMOHHBIE HCTOYHHKHU C O60MOapAUPOBKOH IEKTPOHAMH;
4. COZIEpXAT KOJUIEKTOPHYIO CUCTEMY, IIPUTOAHYIO Uit H30TOIMHOI'O aHANMU3a.
Cucrtembl otaenenun UFg ot Hecyuiero rasa

CnenuansHO 1peAHa3HAyeHHbIE WM  MOATOTOBJIEHHBIE TEXHOJIOTHYECKHE
cucrems! 1114 otaenerus UFq oT Hecyuiero rasa (Boaopo/ia WM rejius).
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5.6.

[NOACHUTEJIBHOE 3AMEYAHUE

OTu cHMCTeMbl MpeaHa3HadyeHbl Ul cokpaiwneHus conaepxanus UFg B Hecyinem
rase 10 OJHOH 4YaCTH Ha MMUIMOH MM MEHEE W MOrYT BK/IIOYATh TaKoe
000pynoBaHHe, KakK:

a) KPHOTE€HHBIE TEMIOOOMEHHHUKH H KpHOCENapaTopbl, CIOCOOHBIE CO3MaBaTh
Temmnepatypbl -120°C unu mMeHee, HiH

b)  6NOKH KPHOTEHHOIO OXJaXIEHHs, CIIOCOOHBIE CO3NaBaTh TEMIEPATYPHl -
20°C unu MeHee, WIH

c) 6J10KM pa3fieNIMTENbHBIX COMEN WIH BUXPEBBIX TpyOok ansa otaenenus UF,
OT HECYLIEro rasa, Hiu

d) xonoaHsie nosymku UFg, cnocoGHble co3naBats Temmeparypsl -20°C uiau
MEHee.

CnenMaibHo  NpeXHa3HAYeHHbie  MJIH  MOATOTOBJIEHHbIE  CHCTEMbI,
ofopynoBaHHe H KOMIIOHEHTBHI [JIsi MCHOJIb30BAaHMA HAa YCTaHOBKaX
XHMHYeCKOro o0MeHa BN HOHOOOMEeHHOro o0oramenus

BBOJHOE 3AMEYAHHUE

HesnauuTenpHOE pa3nuyve M3OTONOB ypaHa MO Macce MPHBOAUT K HEOOJbIIMM
U3MEHEHHAM B pPaBHOBECHH XHMHUYECKHMX peakildfi, KOTOpble MOIYyT
HCIIONB30BaThCS B KAayeCTBE OCHOBBI JUIA DPA3fieNIeHHsl H30TONOB.  YCIEIHO
pa3paboTaHO ABa mpolecca: >KHAKOCTHO-XHMAKOCTHBIH XHMHYECKHH OOMEH H
TBEPIO-)KUAKOCTHBIA HOHHBIH 0OMeH.

B mnpouecce XHAKOCTHO-XHIKOCTHOIO XMMHYECKOro OOMEHa B IPOTHBOTOKE
NPOMCXOAUT B3aUMOAEHCTBHE HECMEHIMBAIOIMUXCA KHAKMX (a3 (BoaHBIX HIH
OpPraHMYEeCKHX), YTO NPUBOAMT K 3¢ ¢eKTy KacKaJupOBaHHA THICAY CTaaWiH
pazneneHus. Bopasas ¢asa cocTOMT M3 XJIOpHIA ypaHa B pacTBOpPE COJISTHOM
KMCJIOTBI; OpraHuueckas ¢aza COCTOMT M3 3KCTpareHTa, COAEpPXallero XJIOpHI
ypaHa B OpPraHHYECKOM pacTBOPHUTEINE. KoHTakTHEIMH  $HIbTPaMH B
Pa3NENHTENBPHOM KacKale MOTYT SBIATHCA XKHIKOCTHO-XKHIKOCTHBIE OOMEHHEIE
KOJIOHHBI (Takue, KaK HMIYJIbCHBIE KOJOHHBI C CETYaThIMH TapenkaMH) HWIH
XHAKOCTHBIE UEHTpH(YXKHble KOHT2KTHhle OmasTpel. Ha o6oux KoHLax
pa3feNUTENBHOrO Kackaza B lensx obecneyeHus pedirokca Ha KaXAOM KOHLE
HEOOXOQMMBl XHMHYECKHE MpEBpallleHHsA (OKHCIEHHE M BOCCTAHOBJICHHE).
I'naBHas 3a;ia4a KOHCTPYKHHMH COCTOMT B TOM, YTOOBI HE JONMYCTHTh 3arpA3HEHHS
TEXHOJIOTHYECKUX MOTOKOB HEKOTOPHIMH HOHAMH METaIOB. B cBf3u ¢ 3THM
HCIONB3YIOTCH IUIACTHKOBBIE, MOKPHITHIE IUIACTHKOM (BK/IIOYas NpHMEHEHHE
(TOPUPOBaHHBIX YTNIEBOJOPOAHBIX TOJHMEPOB) M/MIHM IIOKPHITBIE CTEKJIOM
KOJIOHHBI ¥ TPyOONpPOBOIBI.

B TBepmo-XHOKOCTHOM HOHOOOMEHHOM mpolecce oOoraiieHHe AOCTHUIaeTCs
NOCPENCTBOM ancopOIMK/AecOopOLMH ypaHa Ha CHENHanbHOW, OYeHb OBICTPO
neHcTByloIei# HOHOOOMeHHOW cMone unu aacopbente. PactBop ypana B
CONSTHOM KHCJIOTE M JpPYrde XHMHYECKHE pEareHThl MPOMYCKalOTCs Yepes3
LMJIMHIPHYECKHE 000raTHTENbHbIE KOJIOHHBI, COAEPXKALIHE YIJIOTHEHHBIE CIIOH
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5.6.1.

aacopbenta. [l noaJepKaHus HENpepbIBHOCTH Mpollecca HEOOX0aMMa CHCTEMa
pedniokca B uensx BhICBOOOXKIeHHs ypaHa M3 ancopOeHTa oOpaTHO B JKMAKHH
IOTOK, C TEM YTODLI MOXHO 6buio COOpats "npoaykt" M "xBocThl". 3TO
JOCTHTAETCA MyTEM HCIIONb30BaHUs TOAXOAAIUMX XHMHUYECKMX PEarcHToB
BOCCTAHOBJIEHHS/OKHCIEHUs,  KOTOpbIE€  [OJHOCTBIO  PET€HEPHPYIOTCI B
pa3fiebHBIX BHEIHUX MET/IAX M KOTOPHIE MOTYT YaCTHYHO PEreHepupoBaThCs B
CaMHX M30TOMHBIX pa3fenuTenbHeIX KosonHax. IlpucyrcTBHe B mpouecce
rOpsYMX KOHIEHTPHPOBAHHBIX PAacCTBOPOB CONSHOH KHCIOTHI TpeOyeT, 4TOObI
obopynoBaHHe OBUIO H3rOTOBIEHO M3  CHEUHAIBHBIX  KOPPO3HECTOHKHX
MaTepHaJIOB MM 3alHIIEHO MOKPHITHEM H3 TAKHX MAaTEPHAIIOB.

JKHAKOCTHO-KHAKOCTHBIE 00MeHHbIe KOJOHHbI (XHMH4YeCKHH 00MeH)

IIpOTHBOTOYHBIE KHUAKOCTHO-KHIKOCTHbIE OOMEHHBIE KOJIOHHBI, HMEIOIIHE
MEeXaHHYECKMH CHIOBOM BBOA (T.€. HMMIY/JbCHBIE KOJOHHBI C CETYaTHIMH
TapeaKaMH, KOJIOHHBI C TapelIKaMH, COBEPLIAIOIMMH BO3BPAaTHO OCTYMATENbHbIE
JBHXKEHMS, H KOJIOHHBI C BHYTPEHHUMH TypOUHHBIMH CMECHTENAMH), CIIELHAIEHO
npeqHa3sHaue€HHBIE WIM TOATOTOBJIEHHbIE a4  oOoraiieHMs ypaHa ¢
HCIMOJIb30BAHHEM Tpolecca XMMHYECKOro oOMeHa. na  koppo3nOHHOH
YCTOHYHMBOCTH K KOHLIEHTPMPOBAaHHbIM pacTBOpaM COJSHOH KHCJIOTHI 3TH
KOJOHHB M HX BHYTPEHHHME KOMIOHEHTH H3TOTOBJEHBl M3 MOAXOIALIMX
[UIaCTHKOBBIX MaTepHaloB (TakMX, KaK (TOpPHPOBAaHHBIE YTJIEBOAOPOJHBIE
[IONMMepHl) WIHM CTEKJIa HJIM 3allMIIEHbl MOKPHITHEM M3 TaKHX MaTepHaJIoB.
KONOHHBI CIpoeKTHpoBaHKI Ha KopoTkoe (30 cexkyHA HIM MeEHee) Bpems
MPOXOXKAEHHSA B KaCKaJe.

5.6.2. IleHTpH}YyKHBIE KUAKOCTHO-KHIKOCTHbIE KOHTAKTHbIE GHILTPHI (XHMHYECKHH

5.6.3.

o0MeH)

LleHTpuyXHBIE XHIKOCTHO-XKHIKOCTHBIE KOHTaKTHblE (UIBTPHI, CIEHHAIBHO
NpefHa3HauYeHHbIE WIM I[OATOTOBJICHHbIE JUIi o0oramieHHs ypaHa C
HCIIONB30BAaHHEM TIPOLIECCA XMMHMYECKOro oOmeHa. B Takux KOHTaKTHBIX
buneTpax HCHoNb3yeTcs BpallCHHE AJIA NONYYEHHMS OPraHH4YeCKHMX H JKHIKHX
IIOTOKOB, a 3aTeM lieHTpoOexHas cuiia [uid paszaeieHus ¢a3. Jina xoppo3noHHOR
CTOMKOCTH K KOHLICHTPUPOBAaHHBIM pacTBOpaM COJISHOH KHCIOTHI KOHTaKTHBIC
GHMABTPB! H3TOTABIMBAIOTCA M3 COOTBETCTBYIOUIMX IUIACTHKOBBIX MATEpHAJOB
(Takux, xaKk (TOPHPOBaHHBLIE YTJIEBOJOPOAHLIE MOJHMEPBI) HJIH IOKPHIBAIOTCS
MMM MM cTekioM. LleHTpudyxHbie KOHTAaKTHbIE GHIBTPHI CIPOEKTHPOBaHBI Ha
kopoTkoe (30 cekyH WM MeHee) BpeMs NPOXOXIEHUA B KacKaJe.

Cucrtembl M 000pyI0BaHHe /18 BOCCTAHOBJ/IEHMS YpaHa (XHMHYeCcKHii 00MeH)

a) CpemmanbHO  npefHa3HAYEHHbIE  WIM  TMOJATOTOBJIEHHBIE  SAYEHKH
3/IEKTPOXUMHUYECKOTO BOCCTAHOBJIEHHS [JIi BOCCTAHOBJIEHUS YpaHa W3 OAHOTO
BaJIEHTHOrO COCTOSIHHUA B JpYroe [uis oOorauieHHs ypaHa ¢ HCIONb30BaHHEM
npolecca XMMHYECKOro o6MeHa. Marepuaibl sueek, HaXOAALIMECS B KOHTAKTE C
TEXHOJIOTHYECKHMH  PAacTBOpaMH, JOJDKHbI OBITh KOPPO3HECTOHKHMH K
KOHIICHTPHUPOBaHHBIM PacTBOPaM COJIATHOH KHUCIJIOTHI.
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5.6.4.

[NIOACHUTEJIbBHOE 3AMEUYAHUE

Karoubiil oTcek siYeHKH HOJkeH OBITH CIPOEKTHPOBAH TakMM 00pas’oM, 4TOObI
NpeNOTBPAaTHTL MOBTOPHOE OKHCIEHHE ypaHa A0 0oJiee BBICOKOTO BaJIEHTHOrO
COCTOsiHMA. [lng ynepKaHus ypaHa B KaTOOHOM OTCEKe siueiika MOXKET HMETh
HENpoHHULaeMylo JHadparMeHHyl0 MeEMOpaHy, H3TOTOBJEHHYIO H3 CIIEHHMAILHOIO
KaTHOHHO-0OMEeHHOro MartepHana.  KaTog COCTOMT H3 COOTBETCTBYIOLIErO
TBEPAOTO MPOBOJHMKA, TAKOT'0, KaK rpadur.

b) CneunanbHO HNpeAHa3HaYeHHblE HWJIH MOATOTOBJEHHBIE CHCTEMBI AN
w3snevenns U™ u3 oprammueckoro mnoroka, PEryIHpOBaHHA KOHLIEHTPALUH
KHCIOTBl M Ul 3aHOJHEHHSA S4€eK JJIEKTPOXHMHYECKOr0 BOCCTAHOBJIEHHA Ha
NPOM3BOJICTBEHHOM BBIXO/IE€ KacKaja.

[NTOAACHUTEJIBHOE 3AMEYAHHUE

OTH CHCTEMBI COCTOAT H3 OOOpYHOBaHHA 3KCTPAaKLMH DacCTBOPHUTENEM IS
otroukn U'* M3 OpraHmueckoro noroka B XHIKHA pacTBOp, 0GOpYIOBaHHS
BBLIIAPUBAHMSA W/WIH ApYroro oOOpyHAOBaHMS U NOCTHXEHHS PEryIHPOBKH M
KOHTPOJIA BOJOPOAHOTO MOKA3aTeNs, H HaCOCOB HJIM APYTHX YCTPOHCTB IepeHoca
IUIS 3aTIOTHEHHMSA STYEEK INEKTPOXHMHYECKOro BoccTaHoBleHHs. OCHOBHasd 3aa4a
KOHCTPYKLIHH COCTOHT B TOM, YTOOBI M36eXarTh 3arpA3HEHUs MOTOKa XHIKOCTH
HOHAMH HEKOTOphIX MetauioB.  CnenoBaTensHO, Te 4YacTH 000OpyHOBaHMsA
CHCTEMBI, KOTOpBIC HAXOAATCA B KOHTAaKT€ C TEXHOJIOTHYECKHM IIOTOKOM,
H3TOTaBIMBAIOTCI K3 COOTBETCTBYIOIIMX MaTepHanoB (TaKMX, KaK CTEKIO,
¢GTopHpOBaHHBIE YIIIEBOAOPOAHBIE MOJHMMEPSHI, CynbpaT nonupeHuna, cynbPpox
nonu3¢upa ¥ MPONHTAHHBIA CMOJIOH rpaduT), WIH 3aIUHILEHB] MOKPHITHEM U3
TAKHX MaTEpHAJIOB.

CucTeMbl IOArOTOBKH MHTAHUA (XMMHYECKHI 00MeH)

CnenuansHo npezmamaqenﬂue' HJIH HOATOTOBJIICHHBIC CHCTCMbI A
NPOM3BOACTBA ITHTATCIBbHBIX pacTBOPOB XJIOpHIA ypaHa BBHICOKOM YHMCTOTBI IUIA
YCTaHOBOK IIO pa3A€€HHIO H30TOIIOB YpaHa METOAOM XHMHYECKOI'O obmeHa.

INOSACHUTEJIBHOE 3AMEYAHHUE

OTH CHCTEMBI COCTOAT M3 OOOpYHOBaHMS [UIi pPACTBOPEHHsS, 3KCTPaKIHH
pPacTBOpHTENIEM W/MIH HOHOOOMEHHOro OGOpYHOBaHHA Ui OYHMCTKH, a TaKxkKe
NEKTPONUTHUECKMX sueek ans BoccTaHosienus U™ wmn U™ B U”. B smux
CHCTEMax MPOU3BOJATCA paCTBOPH XJOPHIa ypaHa, B KOTOPBIX COAEPXKUTCS JHILD
HECKOJILKO YacTedl Ha MHIIMOH METAUIMYECKMX BKIIOYEHMH, TaKUX, KAK XPOM,
Xee30, BaHagWi, MONMOAEH M J[pPYTMX OBYXBAJCHTHBIX HX KATHOHOB MWIH
KaTHOHOB ¢ Oosibliel BaJCHTHOCTHIO. KOHCTPYKUHOHHBIE MaTepHanbl Ui
3]EMEHTOB CHMCTEMBI, B KOTOpOHl oOpaGarsiBaercs U BbiCOKOH UHCTOTH,
BKJIIOYAIOT CTEKJIO, (TOPHPOBAaHHBIC YIIECBOAOPOJHBIE MOIMMEpPHI, IpadHr,
TIOKPBITHIA MONMBUHUI-CYNIb(ATHRIM WIH NOMHIUP-CYNbHOHHBIM MIACTHKOM H
NIPOIIUTaHHBIA CMOJIOH.
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5.6.5.

5.6.6.

5.6.7.

CucTeMbl OKHCJIEHHA ypaHa (XMMH4YecKHH 00MeH)

CrenpanbHO NMpelHa3sHAuYEeHHBIE WK MOATOTOBIEHHBIE CHCTEMBI JUIX OKHCIEHHSA
Ut s U™ IS BO3BpALLEHHA B KackajJ pa3/iejieHHs M30TOMOB YpaHa B Mpoiecce
o0oralleHus METOAOM XHMHUYECKOro ooOMeHa.

[MOACHUTEJIbBHOE 3AMEYAHHE
OTH CHCTEMBI MOT'YT BIJIFOYATh TAKHE 3EMEHTBI, KaK:

a)  obopynoBaHHe AN KOHTAKTHPOBAHMSA XJIOpa M KHCIOpPOAa C BOAHBIMH
s¢pdaroeHTaMu U3 0OOpyINOBaHUSA pa3AENEeHUs H30TONOB H OJKCTPAKIMH
oOpa3oBasllierocs U™ B  oOemmeHHBIi OpraHMYeCKHii  NOTOK,
BO3BPALLAIOLIMACS U3 MPOH3BOACTBEHHOrO BBIXOAA KAacKaja,

b)  obopynoBaHHMe, KOTOPOE OTAENAET BOAY OT COJNITHOH KHCIOTHI, YTOOBI BOJA
¥ KOHIIEHTPUPOBAHHAA COJITHAsA KUCJIOTa MOIH Obl ObITh BHOBL BBEJEHKI B
IPOLIECC B HY)KHBIX MECTaX.

BLICTPO pearnpyionine HOHOOOMeHHbIe CMOJIbI/axcOpOeHThI (HOHHBIH 00MeH)

BrICTpO pearupyiomue HOHOOOMEHHBIE CMOJBI MIH aACOpOEHTHI, CHELHAIBHO
npelHa3HaYeHHblE HIH [OATOTOBIEHHble Jna oboramleHHs ypaHa C
HCIIONIb30BAaHHEM Ipollecca HOHHOTO OOMeHa, BK/IIOYas IOPHCThIE CMOJIBI
MaKpOCeT4aToH CTPYKTYphl W/HIIH MEMOpaHHBIE CTPYKTYpbI, B KOTOPhIX aKTHBHbIE
rpYNmel XHMHYECKOTO OOMEHa OrpaHHYEHbl MOKPHITHEM Ha [OBEPXHOCTH
HEaKTHBHOH IOPHCTOH BCIOMOraTE€NbHOH CTPYKTYpbl, H JpyrHe KOMIIO3UTHBIE
CTPYKTYpHl B M1060# nmpuemneMod ¢opme, BKIOYAs YACTHUB! BOJIOKOH. JTH
HOHOOOMEHHBIE CMOJBY/afRcopOeHTsl HMEIOT Auamerpbl 0,2 MM HIH MeEHee H
NOIDKHBI OBITh XHMHMYECKH CTOHKHMH 10 OTHOIUEHHIO K pacTBOpam
KOHHEHTPUPOBAHHOK CONAHOH KMCJIOTH, a TaKXKE [JOCTaTOYHO MPOYHbI
¢u3uyeckH, ¢ TeM YTOOBI HX CBOMCTBA HE YXyALIAdHCh B OOMEHHBIX KOJOHHAX.
Cmonsl/afgcop6eHThl CHELMAIbHO MpPEAHA3HAYEHb! Ui NOJYYEeHHS KHHETHKH
o4yeHb ObicTporo o6MeHa M30TONOB ypaHa (AMMTENLHOCTh Mosiyo6MeHa mexnee 10
CEKYHA) H 06J1a1al0T BO3MOXKHOCTBIO paboTaTh NpH TeMNepaType B JHana3oHe OT
100°C mo 200°C.

HonooOmMeHHbIEe KOJIOHHLI (MOHHLIA 00Men)

[{unuHapUyecKkue KONOHHBI auameTpoM Oonee 1000 MM 1ns ynepxkaHus ©
NOJANEPKAHHA  3ANONHEHHBIX CJIOEB HOHOOOMEHHBIX  CMOJ/afAcOpOEHTOB,
CHELHANBHO NpeAHa3HAYEHHbIE WIH TOATOTOBJIEHHBIE IS 00OrallieHHsl ypaHa ¢
HCIIOJIb30BaHHEM HOHOOOMEHHOro mpomecca. 3TH KOJIOHHBI H3TOTOB/IEHBI U3
MaTtepHanoB (TakMX, KaK THTaH MIH (TOPHUPOBAHHBIE YTNEBOAOPOMAHBIE
TIOJIMMEPEI), CTOMKHX K KOppO3HH, BbI3bIBaEMOH pacTBOpamMu
KOHLICHTPMPOBAHHON COJIAHOHM KMCJIOTHI, MM 3allMILEHbl NOKPHITHEM H3 TaKHX
MaTepHaloB H crocobHbl paboTath MpH Temnepatype B aAuamnaszoHe ot 100°C mo
200°C u nasnenuw Boie 0,7 MIla (102 yH1/KB. M10HM).
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5.6.8.

5.7.

HonooOmeHHbIe cucTeMbl pedriokca (MOHHBIH 00MeH)

a) CHCUH&HLHO Npe€aHa3HA4YCHHEBIC HIJIHA MOATOTOBJICHHLIE CHCTEMBI
XHMHYECKOTO HIIH INEKTPOXHMHYECKOTIO BOCCTAHOBJICHHU A s
pE€reHepanmuu pCaFeHTa(OB) XUMHYECKOIo BOCCTAHOBJICHUA,
HCHOHL3)’CMOI‘O(HX) B KackaJax HOHOOOMeHHOro oborameHus YpaHa.

b) CneuuanbHo nNpeaHa3HAYeHHble HJH  NOATOTOBJEHHBIE  CHCTEMBI
XHMHYECKOTO H/IH 3IEKTPOXHMHYECKOTO OKHCAEHHS [UI pereHepalnmu
pearcHTa(oB) XMMHYECKOTO OKHCIEHHS, MCNOAb3yeMOro(blXx) B KacKaiax
HOHOOOMEHHOro 000ranieH1s ypaHa.

HOACHHUTEJIBHOE 3AMEYAHHUE

B nponecce nmoHooOMEHHOro oOorameHHs B Ka4eCTBE BOCCTaHABIHMBAIOIIETO
KaTHOHAa MOXXET HCIO0JIb30BATLCHA, HApHUMEP, TPEXBAJICHTHBIA THTaH (Ti+3), UB
3TOM CNlyyae BOCCTAHOBMTENbHAasA cHcTeMa OyaeT BolpaGaTbiBate Ti'
NOCPEACTBOM BoccTaHoBaeHH s Ti™.

B rmnpouecce B KayecTBE OKHCIAMTENS MOXET HCIOJb30BaThCA, HAMpHUMeEp,
+3
TpexBajieHTHOe jkene3o (Fe'”), m B 3TOM ciyyae CHCTEMa OKHMCIeHHs OyaeT
+ +
BeIpabaThiBaTh Fe 3 nocpencreom oxucnenns Fe'?.

CheumaabHo npeaHasHa4Ye€HHbIC HJIH MOAroToBJICHHBIC CHCTEMBI,
oﬁopyllonalme H KOMIIOHEHTHI UId HCIHOJbB30BAHHA B JIa3epHbLIX
oboraTuTeJbHbBIX YCTAaHOBKaXxX

BBOJHOE 3AMEYAHHE

CyllecTBYIOIIHE CHCTEMBI A 000TaTUTENBHBIX MPOHECCOB C HCIONB30BaHHEM
na3epoB JENATCA Ha ABE KaTErOpPHUH: Te, B KOTOpHIX paboueil cpenoi ABIAIOTCA
1apsl aTOMapHOTO ypaHa, H T€, B KOTOpBIX paboucH Cpeno# sBIAIOTCA Mapbl
ypaHoBoro coeuHeHus. OOMHMH Ha3BaHUAMH I TAKUX MPOLIECCOB SBAIOTCA:
NepBasi KaTeropus - JIa3epHOE pas/iefieHHe M30TONOB MO METOAY aTOMapHBIX
napoB (ALVIS unu SILVA); Bropas KaTeropus - MOIEKYISAPHBIH MeETO.
nasepHoro pasaeneHus HzotonoB (MLIS uwnmu MOLIS) n xuMuueckas peakuus
IIOCPEACTBOM H30MpaTenbHOH mno m3oTonmaMm JjasepHod axtuBanuu (CRISLA).
CucreMbl, 060py0BaHHE H KOMIIOHEHTHI AJI1 YCTAHOBOK J1a3epHOro oforaneHus
BKJIIOYAIOT: a) YCTpOWCTBA Ui TNOJA4M [MapoB METAUIMYECKOro ypaHa (s
U30HpaTeNbHOM HOTOMOHH3AIMH) WM YCTPOUCTBA AJA MOJAYH MapoOB YPaHOBOIO
coenuHeHus (a1 (GOTOAMCCOLMALMM HIH  XMMHYECKOH  aKTHBalMH);
b) ycrpoiicTBa pis cbopa 06orameHHOro ¥ 00eAHEHHOTO METAJUIMYECKOTO ypaHa
B KauecTBe "MpoaykTa" H "XBOCTOB" B IepBOH KaTeropHH U yCTpOHCTBA s cOopa
Pa3NOXKEHHBIX HIIM BBHIIECAMNX U3 PEaKIUH COEJHHEHHH B KauecTBe "Npoaykra" u
HeoOpaboTaHHOrO MaTepHana B KayecTBE "XBOCTOB" BO BTOPOH KaTErOpHH;
¢) paboude naszepHble CHCTEMBI I M30OHpATENbHOrO BO30YXIEHHSA H30TOIOB
ypaHa-235; u d) obopynosanue ans NOATOTOBKH II0J1a4H H KOHBEPCUH NPOJYKTA.
BcnencTeue Ci0XXHOCTH CHEKTPOCKONHH aTOMOB M COCIHHEHHH ypaHa MOXET
noTpeboBaThCA HCMOJNb30BaHHE JI000OH M3 pida HMMEIOWIMXCA  JIa3epHBIX
TEXHOJIOTHH.
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5.7.1.

5.7.2.

5.7.3.

[TOSICHUTEJIbHOE 3AMEYAHHE

MHorue M3 KOMINOHEHTOB, MEPEYHUCIEHHBIX B J3TOM paslese, BCTYNalT B
HEMOCPEeACTBEHHbIH KOHTAKT C MapaMH METAJUNIMYECKOTO YpaHa HJIH C XXHIKOCTbIO,
HIIM C TEXHOJOTHYECKHM ra3oM, coctosmum u3 UFg unn cmecu u3 UFe u apyrux
razoB. Bce MoBepXHOCTH, KOTOpbIE BCTYNAlOT B KOHTakT ¢ ypaHoM uiu UFs,
NOJHOCTBIO M3rOTOBJIEHBI H3 KOPPO3UECTOMKMX MATepHalloB HWJIH 3alllMIIEHBI
MOKpPBITHEM M3 TaKHX MarepdanoB. [lns uenedl paszena, OTHOCSILErocs K
KOMIOHEHTaM 000pYyAOBaHHs AN J1a3epHOro oOoraueHHs, MaTepHalbl, CTOMKHE
K KODPO3MH, BBI3BIBAEMOH MapaMH WJIH KHIAKOCTAMH, COAEpPXKaLIMMH
METAIMYECKHd YpaH HJIH YypaHOBBIE CIUIaBbl, BIJIIOYAIOT IOKPBITBIA OKCHIOM
UTTpHA rpadMT ¥ TAHTA], U MaTEpPHabl, CTOHKHE K KOPPO3HH, BbI3biBacMoi UFs,
BKJIIOYAIOT MeE/lb, HEPXKABEKIYI0 CTalb, AJIOMHHHH, aJIOMHHHEBBIE CIUIABBI,
HHMKeNb MM CIuiaBbl, cogepxaimue 60% Hukens u 6onee, n croikue k UFg
MOMHOCTHIO GTOPHPOBaHHBIE YTIIEBOAOPOAHBIE MOJIUMEPHI.

Cucrtembl BoinapuBaHusa ypana (ALVIS)

CnenuansHo NpeAHa3HauYe€HHBIE WIH TOATOTOBJICHHBIE CHCTEMBbl BBIIAPHBAHHA
ypaHa, KOTOpbl€ COAEPXXaT BBICOKOMOILHbBIE I[OJIOCOBBIE HJIH PacTPOBHIE
3JIEKTPOHHO-JTy4YeBbIE NMYINKH C MepeAaBaeMOH MOLIHOCTBIO Ha MHILEHb Oosee
2,5 kBt/cMm.

CucreMsl 11s 00padoTKH KHAKOMETALIHYeCKOro ypana (ALVIS)

CneunanbHo npeaHa3’HaYeHHbIE HIIM MOATOTOBICHHBIE CHCTEMBI Al 06paboTKH
KHMIKOTO MeTajna Ui pacliaBlIC€HHOTO YpaHa MM YPAaHOBBIX CILIABOB,
COCTOSIIHE U3 TUTJIEH H OXJIaXKaKo1ero o60py10BaHH IS THIVICH.

I[NOACHUTEJIBHOE 3AMEYAHUE

Turau m apyrue KOMIOHEHTHI 3TOH CHCTEMBI, KOTOpbl€ BCTYNAIOT B KOHTAKT C
pacIUIaBJCHHBIM YpaHOM MM YPAaHOBBIMH CIUIAaBaMH, M3TOTOBIEHBI M3
KOPpPO3HECTOMKHX M TEPMOCTOMKHX MaTE€pPHAJIOB HJIM 3all{MIICHHBIX IOKPHITHEM
U3 TakMX MaTtepuaioB. [lpuemyiemble MaTepHanbl BKJIIOYAIOT TaHTAN, NOKPHITHIA
OKCHIOM  HUTTpus rpadpur, rpadur, T[OKpPHITHIH  OKHCIAaMH  ApYTHX
peako3semenbHbIX 35eMeHTOB (cM. INFCIRC/254/Rev.1/Part 2, nyHkr 2.7) wnu ux
CMECAMH.

Arperatsl s cGopa "mpoaykTa" M "XBOCTOB" MeTaLIMYeCKOro
ypana ALVIS)

CnennaipHO mpeNHa3HauYeHHbiE WM MOArOTOBJIEHHBIE arperatel Mg cbopa
"npoaykTa" 1 "XBOCTOB" META/LIMYECKOTO ypaHa B )KHUAKOH WM TBEpAOH dhopMe.

NOACHHUTEJIbBHOE 3AMEYAHHUE

KOMITOHEHTHI 3THX arperatoB H3rOTOBJIEHBI U3 MAaTEPHANOB, CTORKHX K HarpeBy
KOPPO3HH, BBI3BIBAEMOH MApaMH METAINIMYECKOTO YpaHa WM XHIKOCTBIO, MU
3alMIIEHE] MOKPBITHEM H3 TaKMX MAaTEpUANOB (TaKHX, KaK MOKPBITHIA OKCHIOM
UTTpHs TpadHT UM TaHTald) U MOTYT BKJIOYATh B ce0s TpyOONMpOBOABI, KIaNaHsl,
mTynepa, "xenoba", BBOABI, TEIUIOOOMEHHHKM M KOJUIEKTOPHBIE MIACTHHB 1UIf
MarHUTHOrO, 3JIEKTPOCTATHYECKOTO UM JPYTHX METOMIOB pa3iAeieHHs.
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5.74.

5.7.5.

5.7.6.

5.7.7.

5.7.8.

5.7.9.

Koxyxu pasneaurtennnoro moayas (ALVIS)

CneuuansHo OpCAHA3HAYEHHBIC HIIK NOAIOTOBJICHHBIE UHIHHAPHUYECKHE HIIH
NpAMOYTOJIbHBIE  KaMEpbl /1 NOMCIIEHHMA B HHX HCTOYHHKA INapoB

METAJUIHYECKOTO YPaHa, 3JIEKTPOHHO-JIy4eBOH MYLIKH H KOJUIEKTOPOB "Mpoaykra"
M "XBOCTOB".

I[TOSACHUTEJIbBHOE 3AMEYAHHUE

OTH KOXYXM HMEIOT MHOXECTBO BXONHBIX OTBEPCTHH Vi1 MOJA4M
3JEKTPONUTAHUA M BOABL, OKHA [UIA JIa3€PHBIX MYYKOB, COCAMHEHHH BaKyyMHBIX
HAacoCOB, a TaKKe U1 JMAarHOCTHKH M KOHTPOJSA KOHTPOJbHO-H3MEPHTENbHBIX
npH6opos. OHH HMEIOT NPHCINOCOOJIECHHA N/ OTKPHITHA M 3aKPBITHA, YTOOLI
obecneynTs 06CTy)KHBaHHE BHYTPEHHHX KOMIIOHEHTOB.

CBepx3ByKoBbI€e pacuIHpHuTeIbHbIe comia (MLIS)

CneuuanbHO  NpedHa3HAaYeHHbIE MM [OJATOTOBJIEHHBIE  CBEPX3BYKOBBIE
pacIIHMpHTENbHEIE comia 1u1d oxaaxaeHus cMeceit UFg u Hecyiero rasza no 150°K
HIIH HHXE H Koppo3uecToikue Kk UFs.

Koanexropsl npoaykra narudropucroro ypana (MLIS)

CneunnansHo nNpeAHa3HaYeHHbIE WIH HOATOTOBNEHHBIE KOJIIEKTOPHl TBEPAOrO
npoaykta naturopucroro ypana (UFs), cocrosiuue U3 ¢puIbTpa, KOMIEKTOPOB

YAApHOTO WM LHKIOHHOTO THIIA WM HX COYETAaHHH M KOPPO3HECTOMHKHE K cpele
UFs/UFs.

Komnpeccopbl UF6/Hecymero rasa (MLIS)

CrneunajnpHO npeaHa3HaYeHHbIE WM NOATOTOBJIEHHBIE KOMIPECCOPHI I CMecei
UF¢ 1 Hecymiero rasa Juia JUIMTeNbHOM 3kcinyatauuu B cpene UFg. KoMmnoHeHTHI
3THX KOMIIPECCOPOB, KOTOpbIE BCTYNMalOT B KOHTAaKT C HECYIIMM TIa3o0M,
H3roToBJIEHBI U3 Koppo3uecToHkux k UFg¢ MaTepuaioB HIHM 3alMILCHBI
TIOKPBITHEM H3 TAKHX MaTEpHAJIOB.

YniorHenus Bpamaiomuxca sajnos (MLIS)

CoeumansHo  mpeAHa3HauY€HHbIE  WJIH  [OATOTOBJIEHHbIE  YIJIOTHEHHUSA
BpalAIOIIMXCSA BaJIOB, YCTAHOBJIEHHBIE HA CTOPOHE MOJIaYH M HA CTOPOHE BhIXOJa
I YIUIOTHEHHSA Bajla, COEQUHSAIOLIEr0 pOTOp KOMIpeccopa ¢ IPHBOAHBIM
IBUTATENEM, C TeM 4YToOb  ofecmeuuTh HANEXHYI0 TIepPMETH3ALHIO,
[IPEAOTBPALIAIONLYI0 BEIXO TEXHOJIOTHYECKOTO ra3a WM HaTeKaHWe BO3JyXa MIIH
YTUIOTHSIOLErO ra3a BO BHYTPEHHIOIO KaMepy KOMIIpeccopa, KOTopas 3anojHeHa
cMecoio UF¢ 1 Hecymiero rasa.

Cucrtems! ¢propupoBanus (MLIS)

CneuyanbHO  npeAHa3HAYCHHblE WM MOATOTOBJECHHBIE  CHUCTEMBI  JUIA
¢ropuposanus UFs (B TBepaom cocrossann) B UF (ra3).
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5.7.10.

5.7.11.

MNOACHUTEJIBHOE 3AMEYAHHE

DT cucTeMbl MpegHa3HayeHsl 1 ¢propupoBaHus cobpanHoro nopowka UFs B
UF¢ B uensax nocneaywiero cbopa B KOHTEHHEPax MPOAYKTa HIH LId [10Ja4d B
ook MLIS ans nononuurensHoro oboramienus. I[Ipy npuMeHEHMM OQHOrO
noaxoda peakiuus GTopHpoBaHHS MOXET ObITh 3aBepllieHa B NpelesiaX CHCTEMBI
pa3jieSieHHs. U30TOMOB, IJIe MJET peakUMs M HEMOCPEICTBCHHOE H3BJIEYEHHE M3
KolekTopoB "mpoaykrta". [lpu mpumeHeHMM apyroro noaxona nopouwok UFs
MOXeT ObITh M3BJICUEH/NIEPEMELICH M3 KOJJIEKTOPOB "MpoayKTa" B MOAXOAAIHHA
peakTop (HampuMep, peaKTop C IICEBAOOXH)XEHHBIM CJIOEM KaTanu3aTopa,
reJIMKOMANbHBIA peakTop WM kKapoBas OauiHsg) B uensx ¢ropuposanus. B
000X ciy4asx HCHOJb3yeTcs o0OpylOBaHME [/ XpaHeHHs M nepeHoca ¢ropa
(M apyrux nmpHemiieMBIX (PTOPHpYIOIIMX peareHToB) M AaA cOopa M mepeHoca
UFs.

Macc-cnekrpomeTpbl/ucrounnku Honos UF6 (MLIS)

CoenuanbHo npefHa3HAa4YeHHblE WJIH IOATOTOBJIEHHBIE MAarHHTHBIE HIIH
KBaJIpyTIONbHbIE MAacC-CIIEKTPOMETPBI, CIIOCOOHbIE NMPOU3BOAUTHL NpPAMO# 0T6Op
nnpo6 moaaBaeMoit Macchl, "ipoAyKTa" HIH "XBOCTOB" U3 ra3oBbIx noTokoB UFs u
objanaromue nNoJHbIM HaBOpOM CHENYIOMINX XapaKTEPHCTHK:

1. yJieNbHas pa3pelanlas cocoOHOCTh 1o Macce cbiie 320;

2. COAACPKAT HCTOYHHKH HOHOB, H3rOTOBJICHHBIC H3 HUXPOMa HJIH MOHEJIA HJIIH
3alIUUICHHBIC NOKPLITHEM M3 HUX, HJIH HUKEJIHPOBAHHBIC,

3. COJEPXAaT HOHU3ALMOHHBIE HCTOYHHKH ¢ 60MOapAHPOBKOH 3NIEKTPOHAMH;
4. COAIEpXKaT KOJUIEKTOPHYIO CHCTEMY, MPUTOAHYIO JUIS H30TOMHOTO aHaJIu3a.
CucreMbl noga4yn/cucTems! 0TBoAa ""npoaykra" u "xsocros" (MLIS)

CrnenmanbHO npefHa3HAaYeHHbIE MM  TOJATOTOBJICHHBIE TEXHOJIOTHYECKHE
CHCTEMBI HIH 060pynoBaHHe U1 060TaTHTENBHBIX YCTAHOBOK, H3TOTOBJIEHHBIE H3
koppo3uecToikux kK UFg MaTepuanoB, Wi 3alMIIEHHBIX MOKPHITHEM H3 TaKHX
MaTEepHAIOB, BKIIIOYAIOLIHE:

a) [HTAIOLIHE ABTOKIJIABhI, II€YH MM CHUCTEMBI, HCIIONb3YyEMBIE IS MOJa4H
UFs nng npouecca oborauieHus;

b) aecyOinMMaTopbl (MM XOJIOAHBIE  JIOBYUIKH), HCHOJIb3yeMble  JUIA
BeiBefleHHs HarpeToro UF¢ U3 npouecca oboraiieHus Ais MoCnenyomero
nepeMenleHus;

C)  CTaHUMH OTBEPXICHHA HIIH OXH)KEHHS, HCIONb3yeMbIE Ui BBIBEICHHS
UFs u3 npouecca o6oramenns myteM cxatus u nepesona UFg B xuikyio
WJIH TBEPAYIO GOpMY;

d) CTaHUMH "npoAyKTa" MM "XBOCTOB", HCHOJIb3yeMble AJS MepeMenleHUs
UF¢ B KOHTEHHEPBHL.
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5.7.12.

5.7.13.

5.8.

Cucremni otaenenusn UFg ot Hecymiero raza (MLIS)

CneunansHO MpelHa3HauyeHHblE MM TMOATOTOBJIEHHBIE TEXHOJOTHYECKHE
cucteMnl qis otaenenus UFq oT Hecymero raza. Hecymmum razom MoxeT ObITh
a30T, aproH WiH ApYro# ras.

IMOSSCHUTEJILHOE 3AMEYAHUE
ITH CHCTEMBI MOTYT BKJIIOYATh Takoe 000PYAOBaHHE, KaK:

a)  KpDHOTEHHbIC TENJOOOMEHHHKH H/IH  KpHOCENapaTophl, CIIOCOOHBIE
co3gasaTh Temneparypsl -120°C unu Mesee, Unu

b)  GIOKM KPHOTEHHOTrOo OXJIAXAEHHSA, CIOCOOHBIE CO3JaBaTh TEMIlEpPaTyphl -
120°C nnu Menee, unu

c) xonoanbie noBywikd UFs, cnocobHble co3naBath TeMneparypsl -20°C uin
MEHee.

Jlazepnbie cucremsl (ALVIS, MLIS u CRISLA)

Ha36pbl HIH J1a3€pHBIE CHCTEMBI, CIHECLHHAIBHO IPEAHA3HAYCHHBIC HIH
IIOATOTOBJICHHBIC 414 pa3AcICHHA H30TOMMOB ypaHa.

NNOACHUTEJIbBHOE 3AMEYAHUE

Jlasepbl U BaKHble KOMIIOHEHTBI J1a3€pOB NPH JIa3epHOM npouecce oboraieHus
BKJIIOYAIOT T€, KOTOpble OMNpedcseHl B  IyHKkTe 3.6  JOKyMeHTa
INFCIRC/254/Rev.1/Part 2. Jlazepnas cucrema mnpouecca ALVIS 06b1uHO
COCTOMT M3 [BYX JIa3epoB: Jia3epa Ha Iapax MeOu M Jia3epa Ha KpacHTeNsX.
Jlazepnas cucrema 1y MLIS o6b1uHO cocTOMT M3 Jasepa, paGoraromero Ha CO;
WIH OKCHMEPHOTO Jja3epa M  MHOTOXOAOBOM ONTMYECKOH suelkuM C
BpALIAIONIMMHUCA 3€pKajlaMd Ha obeux cTopoHax. J[{nd 5Na3epoB WIH J1a3epHBIX
cucteM npu ob6oux nponeccax Tpebyercs cTabuiIM3aTop CIEKTPOBOH YacTOTHI A
paboThI B TEUEHHE JIIHTEIBHBIX IEPHOJIOB BPEMEHH.

CneunajabHo npeaHasHayYeHHbIC R NoATroTOBJ/IEHHDLIE CHCTEMBI,
oﬁopynonalme H KOMIIOHEHTbI AJIf HCHO0JIb30BaHHSI HA 000raTHTEJbHBIX
YCTAaHOBKAX € INVIA3MCHHBIM pa3eJIeHHEM

BBOJHOE 3AMEYAHUE

Ipu npouecce MIA3MEHHOTO pa3fieIeHHs Ia3Ma, COCTOsAIlas U3 HOHOB ypaHa,
IPOXOJUT 4Yepe3 3JEeKTPHUECKOe Toje, HACTPOCHHUE Ha YacTOTy HOHHOTO
pesonanca U™, ¢ Tem 4To6GH OHM B NeEpBYIO OuepENb MOITIOWIATH YHEPIHIO H
yBEIMYMBAJICA JHAMETP MX IITONOpooOpa3Hbix opbur. HoHBI ¢ npoxoxkiaeHueM
no OonbuieMy [AWaMeTpy 3axBaThIBAIOTCA U1 00pa3soBaHMSA NPONYKTa,
o6oramennoro U?. TIlnasma, KOTOpast obpa3oBaHa MHOCPEICTBOM HOHH3ALHH
YPaHOBOTrO mapa, COAEPXHUTCS B BAKyyMHOH KaMepe ¢ MarHMTHBIM TIOJNIEM
BBICOKOH HamNpsHKEHHOCTH, OOpa3oBaHHBIM C TOMOHIBIO CBEPXIPOBOASAILETO
MarHuTa. OCHOBHBIE TEXHOJOTHYECKHE CHUCTEMBI MPOLECCa BKIIOYAIOT CHCTEMY
reHepalliy ypaHOBOH IIa3Mbl, pa3lelHTENbHBIH MOXYJIb CO CBEPXIPOBOIAILINM
marHuToM (cM. myHKT 3.10 noxymenta INFCIRC/254/Rev.1/Part 2) u cucteMsi
U3BJIeYEeHHs MeTayuia u1s cbopa "mpoaykra” U "xBocToB".
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5.8.1.

5.8.2.

5.8.3.

5.84.

5.8.5.

5.8.6.

MHKpOBOJ’lHOBble NCTOYHMKH DHEPIrHH H AaHTECHHBbI

CneunanbHo  IpeAHa3HAauYeHHbIE WM . MIOATOTOBJIEHHBIE  MHKPOBOJIHOBBIE
HCTOYHHKH OHEPrHH H aHTEHHBl 11 TeHepaudH MM YCKOPEHHS HOHOB H
obnamaroiue CHEaYOUIMMH XapakTepucTukamMH:  4actora Bbime 30[Tu w
CpeHss BLIXOAHAs MOLIHOCTH JJIs TeHepauuy HOHOB 6onee 50 kBT.

CoJieHOMbI 1151 BO30Y)KIeHHSA HOHOB

CneuuasbHO TpeJHa3HA4YEHHbIE MM IOATOTOBJEHHBIE COJICHOHMIBl  AJIA
panMo4acToTHOro BO30OYyXJIeHHs HOHOB B aquana3oHe yactoT 6onee 100 kI'm H
cnocoOHbIe paboTaTh NPH cpeliHeit MomHocTH Oonee 40 kBT.

CHcTeMbl reHepalMi YPaHOBOH MJIa3Mbl

CnenuanbHo NpeqHa3HAavYe€HHBIE WM MOATOTOBJICHHBIE CHCTEMBl TE€HEpallHH
YPaHOBO# I1a3Mbl, KOTOPbIE MOTYT COAEP)KaTh BHICOKOMOILHBIE MOJIOCOBBIE HIH
pPacTpOBble JJIEKTPOHHO-yYeBble NYIIKH C IepefaBRaeMoil MOIIHOCTBIO Ha
MHuIIeHs 6oiee 2,5 kB1/cm.

Cucrembl JJisi 00paboOTKH )KHAKOMETAIHYECKOTO ypaHa

CneunanbHo NpC€AHA3HAYCHHBIC HWIH NMOATOTOBJICHHLIE CHCTCMBI IJIA 06pa60n<n
XKHAKOro Mertauia i pacCiiaBJCHHOrO YypaHa HIH YpP4aHOBBIX CIUIABOB,
COCTOSIINE U3 THIJIEH H OXJIaXKAaI0IIEr0 oﬁopynonaﬂm JUIS THTJIEH.

INOACHUTEJIBHOE 3AMEYAHUE

Turnu u Apyrue KOMIIOHEHTBI 3TOH CHCTEMBI, KOTOpPbIE BCTYMAIOT B KOHTAKT C
pacIUlaBleHHbIM YPaHOM MM YPaHOBBIMH CIUIaBaMH, M3rOTOBIEHBI U3
KOPPO3HECTOHKHX U TEPMOCTOHKHX MaTEpHaJIOB MM 3alMLIEHBI OKPLITHEM M3
Takux MarepuanoB. [Ipuemnembie Marepuansl BKIIOYAIOT TaHTaN, MOKPBITHIH
OKCHIOM  HUTTpuUA rpadur, TrpaduT, TOKPHITHIH OKHCIAMH  ApPYrHX
penxo3eMenbHbIX 351eMeHTOB (cM. INFCIRC/254/Rev.1/Part 2, nyHkT 2.7) HIH HX
CMECSAMH.

Arperatsi 1J14 cOopa "npoaykTa' H "XBOCTOB' MeTa/IJIH4eCKOro ypaHa

CrneuManpHO MpeAHA3HAYEHHBIE HMIM HOATOTOBJAEHHBIE arperathl Ins cbopa
"mpoaykra" ¥ "XBOCTOB" IS METa/UIMYECKOrO ypaHa B TBepaod ¢opme. Itu
arperatbl 11 cOOpa HM3rOTOBIEHbI H3 MaTEpHAJIOB, CTOMKHX K HarpeBy H
KOPPO3HH, BBI3BIBAEMOH IapaMH METAJUIMYECKOTO YypaHa, TakuX, Kak rpadur,
MOKDBITBIH OKCHAOM HUTTPHS, MM TaHTaJ, WIH 3alMHIIEHB] TOKPLITHEM H3 TaKHX
MaTepUaIOB.

Kokyxu pa3neuTeJLHOr0o MOIYJIst

HununapHyeckue KaMephl, ClieHaIbHO NpeHa3HaYeHHBIE HIH MOATOTOBIEHHBIE
IUIA  MCMOJNIb30BAaHHA Ha O0O0OraTHTENBHBIX YCTAHOBKaxX ¢ IUIa3MEHHBIM
pasfesieHHeM, Ul TIOMEMIEHHMS B HHX HCTOYHHKAa YPaHOBOH IIIa3Mbl,
SHEPreTHUYECKOro COJEHOMJA pPagHO4acTOTBl M KOJJIEKTOPOB "NpoAykTa” H
"XBOCTOB".
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5.9.

5.9.1.

[TOACHUTEJIbHOE 3AMEYAHUE

OTH  KOXYXM HMEIOT MHOXECTBO BXOAHBIX OTBEPCTHH Mg  MOJayH
3NIEKTPONMTAHUS, COeAMHEHMH JUGOY3HOHHBIX HACOCOB, a Takxe s
JHArHOCTHKH U KOHTPOJS KOHTPOJbHO-U3MEPHUTENbHBIX NMPUOOpoB. OHU HMEIOT
NPUCIIOCOONEHHUS IS OTKPBITHS U 3aKpBITUSA, YTOObI 00ecneunTh 06CTyKHBaHHE
BHYTPEHHHUX KOMITOHEHTOB H H3TOTOBJICHBI H3 COOTBETCTBYIOIUX HEMAarHHUTHBIX
MaTEpHaNOB, TAKHX, KaK HEP)KaBelOLas CTallb.

CneunanbHo npeaHasHaA4Ye¢HHbIC HJIH MOAroToBJICHHbIC CHCTEMBI,
oﬁopyuonalme H KOMHOOHEHTBI [JA HCIOJIb30BAHHA HA YCTAHOBKaAX
IJIEKTPOMArHHTHOIO oborauieHusl.

BBOJHOE 3AMEYAHHUE

IIpu >1eKTpOMarHMTHOM mporiecce HOHbI METAJUIMYECKOTO YpaHa, NMOJyYeHHbIe
IOCPEACTBOM HMOHHM3aLMH MHTaoUiero Mmarepuana u3 coneif (o6eryHo UCly),
YCKOPSIIOTCA M NPOXOIAT 4Yepe3 MarHUTHOE Mojle, KOTOPO€ 3aCTaBJAET HOHBI
pa3nUYHBIX U30TOMNOB NPOXOAHTH MO Pa3jMYHbIM HampaBieHHAM. OCHOBHBIMH
KOMIIOHEHTaMH  3JICKTPOMarHHTHOIO  M30TONHOTO  Cemaparopa SBJAIOTCA:
MarHUTHOE MNoJe IS OTKIOHEHHs/pa3fiefieHHs H30TONMOB HMOHHOTO IMydKa,
HCTOYHHKAa HOHOB C €ro CHCTEMOH YCKOPEHHS, H CHCTEMBI cOOpa OTAEIEHHBIX
HOHOB. BcrnomoratenbHble CHCTEMBI VIS 3TOTO NPOLIECCA BKJIIOYAIOT CHCTEMY
CHaO)XX€HHA MarHMTHOM OJHeprued, CHCTEMBI BBICOKOBOJIBTHOTO MHTAHHA
HCTOYHHKA HOHOB, BaKyyMHYI0 CHCTEMY H OOMIMpHBIE CHCTEMBI XHMHUYECKOH
00paboTkH JIs  BOCCTAaHOBJIIEHMA NPOAYKTa W  OYHCTKH/pErcHepauuu
KOMIIOHEHTOB.

JJIeKTPOMATrHHTHBIE CeNapaTopbl H30TONOB

3Hel('l'p0MarHHTHLIC cenaparopbl H30TONOB, CIICHHAIBHO IIPEXHAZHAYCHHBIC HUIIH
IIOATOTOBACHHBIC /I pa3saci€eHuss H30TONOB YpaHa, H OGOPYAOBaHHC H
KOMIIOHCHTE! 4Jif 3TOI'0, BKIIIO4asi:

a)  HcrouHuku HoHOB

CrenanbHO NpeqHa3HAYEHHbIE MM IMOATOTOBJIEHHBIE OTAEIBHBIE HIIH
MHOTOUYHC/IEHHBIE MCTOYHHKH HMOHOB YypaHa, COCTOSIIHE M3 HMCTOYHHKA
napa, HWOHM3aTOpa M  YCKOPHTENs [My4yKa, H3rOTOBJICHHBIE M3
COOTBETCTBYIOIIMX MaTEPHAJIOB, TaKHX, Kak rpaduT, HEp)KaBelolas CTalb
HWIH MEZb, H CNIOCOOHBIX ofecrneunBaTh OOIIMI TOK B My4Ke HOHOB S0 MA
uiH Gonee.

b)  Konnexrops! HOHOB

KOJIHCKTOpHBIC IJJaCTHHBI, HMCIOIIUE [IBC HIIH Oonee wenu H 1asa,
CIICHHANTBHO MNpPE€AHA3HAYCHHBIC HWJIH INOArOTOBJICHHBIC A c6opa ITYYKOB
HOHOB 00OrameHHoro M oOOeOHEHHOro YpaHa H H3roTOBJICHHBIC H3
COOTBETCTBYIOILIHX MATEpPHAJIOB, TAKHX, KakK rpa(bm HJIH HEPXKaBCroulas
CTaJb.
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5.9.2.

5.9.3.

c)  BakyyMHbIE KOXYyXH

CneunanbHO NpeaHa3HauYeHHbIE WAH MOArOTOBJICHHbIE BAKYYMHBIE KOXKYXH
AN 3MEKTPOMArHUTHBIX  CEMapaTOpoOB  YpaHa, H3rOTOBJEHHBIE M3
COOTBETCTBYIOILMX HEMArHUTHBIX MaTepHalloB, TAKMX, KaK HepxaBeroluas
CTajkb, U NpeAHa3HaYEHHbIE 115 paboThl npu aaBneHuH 0,1 [1a viu HHXKe.

INNOACHUTEJIBHOE 3AMEYAHHE

OTH KOXYXH CHELHHIBHO HpeNHa3HaYeHbl MUl TIOMEIIEHHS B HHX
MCTOYHHKOB HOHOB, KOJUIEKTOPHBIX IUIACTHH M BOJOOX/aXAaeMBIX
BKJIQJbILIEH M MMEKT NMpHCIOcoOIeHus As coeauHeHUuH nHddy3HOHHBIX
HACOCOB H TMPHCIIOCOONEHHA 1N OTKPBITHA M 3aKpBITHA B LENIAX
M3BJIEYEHHS U 3aMEHBI 3THX KOMIIOHEHTOB.

d) MarxuTtHbie NOMIOCHBIE HAKOHEYHHKH

CnenuansHo Np€aHa3HA4YCHHBIE HWJIKH  TIOATOTOBJCHHBIE MArHHUTHLHIC
MOJIIOCHBIE HAKOHCYHHUKH, HMCIOIIHE NHAMETD 6osee 2 M, HCIIONB3YEMBIC
I obecnev4eHHs MOCTOSHHOIO MAarHMTHOTO MOJsA B 3NIEKTPOMarHHTHOM
cenapatop€ H30TONOB H A MNEPEHOCA MArHHTHOrO IIOJds MEXKAY
PaclioNOKCHHBIMH pAIOM C€NapaTOpaMH.

BbICOKOBOJILTHBIE HCTOYYHMKH MHTAHHS

CneumanbHO NpeAHa3HaY€HHbIE WM  TNOATOTOBJIEHHBIE  BBICOKOBOJIBTHbBIE
UCTOYHUKM MHUTAHHUA AJI1 HCTOYHHKOB HOHOB, oOjajaioliue MONHBIM HabopoM
CIIEAYIOIHX XapaKTePHCTHK:  MOTYT paboTaThb B HENPEPHIBHOM pEXHME,
BbIX0JHOe HampspkeHHe 20 000 B unu 6onee, BrixogHoit Tok 1 A unu 6onee u
cTabunu3anus HanpsokeHus Mesee 0,01% B TeyeHue 8 yacos.

HcToYHRKH NHTAHUS JJI€KTPOMATrHHATOB

CnennansHO mnpeJHa3HAYeHHbIE MJH MOATOTOBJICHHBIE MOINHBIE HCTOYHHKH
IHUTaHHA TOCTOSAHHOTO TOKAa JUI OJJIEKTPOMArHMUTOB, OOJIafaIOIIHE TMOJHBIM
HabOpOM cnenyloIuX XapaKTepHCTHK: BBIXOAHOM TOK B HENpPEPHLIBHOM peXHMeE
500 A uin 6onee npu HanpspkeHuu 100 B unu 6onee, npu cTabuIM3aLuy 10 TOKY
UM HanpsvokeHHuio MeHee 0,01% B Tedenne 8 yacos.

YcraHOBKH 1JIst IPOM3BOACTBA THXKEJIOH BOAbI, AefiTepHsi U AeiiTepHeBbIX
COeMHEeHHHA H o0opynoBaHue, CHENHATLHO NpeJHa3HaYeHHOe WJIM
NOATOTOBJIEHHOE [JIst ITOTr0

BBOJJHOE 3AMEYAHME

Tsbkenylo Boly MOXKHO MPOU3BOAMTE, HCIONBL3YS pa3nHuHble npoueccel. OmHAKO
KOMMEDPYECKH BBINOJHBIMH SABIAIOTCA [Ba IMPOLECCA:  IPOLIECC H30TOIMHOTO
obmeHa Boawl u cepoBogopona (mpouecc GC) M mpouecc M30TONHOTO oOMeHa
aMMHaka ¥ BOJOpoJa.

Ilponecc GC ocHoBaH Ha oOMeHEe BOJOpoJa W JeHTepus MexAy BOAOH H
CEpOBOAOPOZIOM B CHCTEME KOJOHH, KOTOpBIE 3KCIUTYaTHMPYIOTCS C XOJIOQHOM
BEpXHEHN CEKLUEH U ropsayeil HIkHel cekuueii. Bopaa Teyer BHU3 10 KOJIOHHAM, B
TO BpPEMs KaK CEPOBOIAOPOIHBLIH ra3 LHPKYIHPYET OT AHA K BepIUHMHE KOJIOHH.
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s conencTBHSA CMEILIHBAHHIO Ta3a U BOABI HCIIONb3YETCH PSAA AbIPYATHIX JOTKOB.
HeliTepnii nepemeiraeTcs B BOLY NPH HHU3KHX TEMIEpAaTypax U B CEPOBOLOPOJ
nNpH BHICOKMX TemnepaTypax.  OOoraileHHble JeiiTepueM ra3 HWIH Boja
YAQIAIOTCA M3 KOJIOHH NEPBOH CTYNEHH Ha CTBIKE FOPSAYUX M XOJOAHBIX CEKLIMH, H
Npouecc MOBTOPAETCA B KOJOHHAX Cledylolled cTyneHd. [lpoAykT mocneaHei
¢a3pl - Boma, oborameHHas jeiitepueM g0 30%, HampaBiasercs B
JHCTHJUIALMOHHYIO YCTAaHOBKY JJii NPOHM3BOJACTBA PEAKTOPHO-YHCTOH TAXKENOM
BOIBI, T.€. 99,75% oxucu aeitepus.

B mpouecce obMeHa Mexkly aMMHAaKOM H BOJOPOJOM MOXHO H3BJIEKAaTh AeHTEpHii
H3 CHMHTE3-Ta3a MNOCPEACTBOM KOHTAKTa C >KHAKHM aMMHAaKOM B IPHCYTCTBHH
katanu3atopa. CHHTe3-ra3 mnogaerci B OOMEHHbIE KOJIOHHBI H 3aTeM B
aMMHaYHBIH KOHBEpTEp. BHYTpH KOJIOHH ra3 nmogHMMaeTcs OT JHA K BEpIIHHE, B
TO BpEMS KakK >XKMIKHH aMMHaK T€YET OT BEPUIMHbI KO OHY. JleliTepuit B CHHTE3-
rase JIMIIAeTCs BOJOPOJA U KOHUEHTPHpYETCs B aMMHMake. AMMHaK MOCTymaeT
3aT€M B YCTAHOBKY JUls KpPEKMHI2 aMMMHaka Ha JHE KOJIOHHBI, TOTAAa KakK ra3s
cobupaeTcs B aMMHavYHOM KOHBepTepe Ha BepiunHe. Ha nmocneayioumx crynensx
NPOHCXOOMT NajibHeEMHIee oboramieHHe, U MyTEM OKOHYATEIbHON NUCTHLIALMH
NpPOH3BOAHTCA PEAKTOPHO-4MCTasAs Tsakenad Boaa. [lomaya cuHTeE3-raza MoOXer
ObITh OO€ecreyeHa aMMHaYHOH YCTaHOBKOM, KOTOpas B CBOK) O4epelb MOXET ObITh
COOpY)K€Ha BMECTE C YCTAaHOBKOH [UI1 IIPOM3BOACTBA TSDKENOH BOABI NMyTEM
H30TONHOro 06MeHa aMMHaka M BoJopona. B mpouecce aMMHa4HO-BOAOPOIHOIO
obMeHa B KayecTBe HCTOYHHKA MCXOJHOTO JOEHTEpHS MOXET TaKxke
HCTI0NIb30BaThCA OOBIYHAA BOJA.

MHorue npeaMeTsl KII04€BOr0 060pYAOBaHHUA JUIS YCTAHOBOK IO MPOU3BOJCTBY
TSDKEJIOW BOMBI, MCHodb3yommx npoueccel GC HIHM aMMHaYHO-BOJOPOIHOIO
oOMeHa, HIHPOKO paclpOCTPaHEHbl B HEKOTOPBIX OTPAc/sfX HePTeXUMHYECKOM
IPOMBIIUIEHHOCTH. OcobenHo 2310 Kacaercs HeOONBIIMX YCTaHOBOK,
ucronp3yromux npouecc GC. OpHako HeMHOTHE mNpeaMeThl 060pymOBaHHA
apnstorcst craHaaptTHeiMH. Ilponeccst GC M aMMHavHO-BOAOpPOAHOrOo OOMeHa
TpeOy1oT 06paboTKH OONBHIMX KOJHYECTB BOCIUIAMEHAIOLIMXCS, KOPPO3HOHHBIX H
TOKCHYHBIX J>KHAKOCTEH NpH MNOBBIIEHHOM AaBneHHH. COOTBETCTBEHHO MNpH
pa3paboTKe CTAaHAAPTOB MO NPOEKTHPOBAHUIO M 3KCIUTYaTalMM I YCTAHOBOK M
o0OpynOBaHMSA, HCHONB3YIOIIHX 3TH IMPOLECCH, CIEAYET YAENATb Oosbiloe
BHHMMaHHEe noA0Opy MaTepHaloB M HX XapaKTEpUCTHKaM C TeM, YTOOBI
obecrnevuTs JUINTENBHBIH CPOK CIY)KOBI IPH COXpaHEHHH BBICOKOH 6e30MacHOCTH
u HagexHocTH. Omnpenenenue macmitaboB 00ycloBAMBaeTCs INIaBHBIM 00pa3zoM
COOOpaXeHHAMH J3KOHOMHUKHM U HeobOxoaumoctdH. TakuMm obpasoM, Gosbluas
4acTh NPeaIMETOB 000pYAOBaHHS H3TOTOBIAETCS B COOTBETCTBHH C TPeOOBaHUAMHU
3aKa3yHKa.

Haxonen, cneayer orMeTHTh, 4yTO Kak B npouecce GC, 1ak H B mpolecce
aMMHa4yHO-BOJOpPOAHOrOo oOMeHa, npeAMeThl 00OpyNOBaHMSA, KOTOpBIE IO
OTIENBHOCTH HE MNpeAHa3sHayYeHbl WHIH TMOATOTOBJAEHB CHEUHAILHO Ul
NPOM3BOJACTBA TSDKEJIOH BOJBI, MOTYT COOHMpAaThCs B CHCTEMBI, CIELHAIBHO
IpeAHAa3HAauYCHHBIC MJIM IOATOTOBJEHHBIE [UIs1 TNPOHM3BOACTBA TSDKENOH BOBI.
[IpuMepaMH TakuX CHCTEM, NPHUMEHAEMBIX B OOOMX mpolieccax, SBISIOTCS
CHCTEMa KaTaJIMTHYECKOIrO0 KpEKHHIra, HCrnonb3dyemas B Ipouecce obMeHa
aMMHaKa ¥ BOAOpOJa, ¥ AUCTHIIIAUUOHHBIE CHCTEMBI, HCMONb3YEMBIE B IIpOLIECCE
OKOHYATeNbHOW KOHLEHTPAUHMU TSDKENOH BOIbl, MOBOASAINEH €€ 1O YPOBHSA
PEAKTOPHO-UYHCTOMH.
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6.1.

6.2.

6.3.

6.4.

[Ipenmersl  o0OpyaoBaHHA, KOTOpble CHELHANBLHO MpeIHa3Ha4YeHbl  HIIH
MOATOTOBJEHB A8 NMPOM3BOJACTBA TSKENOH BOABI MyTEM HCMO/Mb30BaHHA 1160
npouiecca o6MeHa BOAbl W CEpOBOJOpPOAa, MO0 npouecca oOMeHa aMMHaka H
BOJOPOAA, BKJIIOYAIOT:

Bono-cepoBoaopoaHble 00MEHHbIE KOJIOHHbI

OOMEHHBIE KOJIOHHBI, HM3rOTAaBJMBAEMbIE M3 MEJKO3EPHUCTOH YTIEPOAMCTOH
crand (nanpumep, ASTM AS16), nuamerpom ot 6 M (20 ¢yToB) no 9 M (30
¢$yTOB), KOTOpBIE MOTYT 3KCITyaTHPOBATLCS MPH JABJIECHHHU CBBILIE HJIH PABHOM 2
MIla (300 ¢yHT/KB. J10HM) ¥ HMEIOT KOPPO3ZHOHHBIN JOMYCK B 6 MM HiIH 60ibLIeE,
CNELHAaNnbHO MpeAHa3HaYeHbl WM MOATOTOBIEHbI JUIA NMPOM3BOACTBA TSKEIOH
BOABI IMYyTEM HCIONb30BaHHA Tpolecca H30TOMHOro oObMeHa BOIBl H
CEpoBOJOPO/A.

I'azonyBKH H KOMIIpeccopbl

Onnoctynenyatsie, ManoHanopsubie (T.e. 0,2 MIla unu 30 ¢yHT/KB. d10¥M)
HEHTPOOEXHBIE ra30JyBKH HJIM KOMIIPECCOPHI A/l HUPKYISALHH CEPOBOAOPOIHOTO
ra3a (T.e. ra3a, conepxauero 6onee 70% H,S), cneunansHo npeaHasHayeHHbIE
HJIM TIOATOTOBJICHHBIE A MMPOU3BOACTBA TSDKEIOH BOABI MyTEM HCIOJb30BaHHS
npouecca oOMeHa BOJBl U CEPOBOAOPOJA. OTH Tra3oAyBKH HIIH KOMIIPECCOPBI
HMEIOT  NPOU3BOAHTENBLHOCTh, TPEBLIIAIOLNIYI0 HIH paBHyl0 56 M/c.
(120 000 SSFM) npH d3kcmulyaTallMd I10J [aBJICHHEM, INPEBBIIAIOUIMM HIIH
paBibiM 1,8 MIla (260 ¢yH1/KB. m10o¥iM) Ha BXole, U CHaOXKEHbI CalbHHKAMH,
ycroi4uBBIMH K Bo3aeHcTBHIO H)S.

AMMHa‘lHO-BOIlOPOIlele 00MeHHbIe KOJIOHHbI

AMMHaYHO-BOJOPOAHBIE 0OMEHHBIE KOJOHHBI BRICOTOH Ooiiee MM paBHOH 35 M
(114,3 ¢yros) auamerpom ot 1,5 M (4,9 dyroB) no 2,5 m (8,2 ¢yroB), KoTOphie
MOTYT JKCIUTyaTHpOBaThCA MOJ JAaBleHHeM, npesbimaromuM 15 Mlla (2225
¢yHT/KB. [OI0#M), CHNEHHANbHO MNpeAHa3HAYCHHbIE WM TOATOTOBICHHBIE I
MNPOH3BOACTBA TAXKEJOH BOJBI MYTEM HCIIONB30BaHUSA nporecca oOMeHa amMmHaka
H BoOJOpoAa. OTH KOJIOHHBI HMEIOT TakKe MO0 MeHbIIeH Mepe OIHO
OoTOOPTOBaHHOE OCEBOE OTBEPCTHE TOIO K€ AHaMeTpa, YTO H LMIMHIpHYECKas
4acTh, Yepe3 KOTOPYIO MOTYT BCTaBIATbCA WJIH BBIHUMAThCA BHYTPEHHHE YacCTH
KOJIOHHBI.

Bﬂy'rpemme YaCTH KOJIOHHBbI H CTYNIEHYATHIC HACOCHI

BHyTpeHHHe 4YacTH KOJNOHHBI W  CTYNMEHYaThle HAcOChl, CIELHAIbHO
NpeqHa3HauYeHHbIE WM [OATOTOBJEHHBIC IS KOJOHH JJIS NpPOM3BOJACTBA
TSDKENOM BOABI IYTEM HCIIOJNB30BAaHHA I[Ipoiecca aMMHayHO-BOJOPOZHOTO
obMeHa. BHyTpeHHHE YaCTH KOJIOHHBI BIJIIOYAIOT CIIEIHANLHO NpeAHa3HAYEHHBIE
KOHTAKTOPBl MEXAY CTYNEHAMH, COACHCTBYIOIIME TECHOMY KOHTAaKTy ra3a H
#uakocTH. CrTyneH4aThle HACOChl BKJIIOYAIOT CHEHHAIBHO MpeJHa3HaYEeHHBIE
NOTpY)XaeMple B JKHIAKOCTb HAcOCH JUIS HUPKYIALHH JKHIKOTO aMMHakKa B
npezaenax o6beMa KOHTAKTOPOB, HAXOJAIIMXCA BHYTPH CTYTIEHEH KOJIOHH.
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6.5.

6.6.

6.7.

YcranoBkH 1A KpPeKHHra aMmmMHakKka

YCTaHOBKHM AN KPEKMHra aMMHaka, JKCIUIyaTUpyeMble [OA JaBJECHUEM,
npespllialoilMM MM paBHbiM 3 MIla (450 bynT/KkB. AtoiiM), crnenUanbHO
NpeAHa3HAYCHHbIE WM TMOJArOTOBJCHHBIC AJS TPOHU3BOACTBA TKENON BOAbI
MyTe€M MCHOJIb30BaHHUSA MPOLIECCa H30TONMHOro oOMeHa aMMHaKa M BOJOpOa.

HudpakpacHbie aHaAN3aTOPbI NOIJI0IEHHSA

HndpakpacHbie ananu3aTtops! MOINOLIEHHS, CNOCOOHbIE OCYIIECTBIATH aHAIM3
COOTHOLLIEHHS MEXAY BOAOPOIOM H JEHTEpHEM B pearbHOM MacimTabe BpeMeHH,
KOra KOHIIEHTpAalUU ACHTEpHs paBHBI WM npeBsiaT 90%.

Karaanrnyeckue neyu

Karanntuueckue neun mns nepepaboTkH oGoramieHHOro NeHTEpHEBOro rasa B
TSDKENYI0 BOAY, CIEUHANbHO IpEeIHa3HAYEHHBIE WIH MOATOTOBJIEHHBIE A
NPOU3BOACTBA TXKENOH BOABl MYTEM MCIONb30BaHHA MPOLIECCA H3OTOIHOrO
obMeHa aMMHaKa 4 BOAOPOJA.

YcraHoBkH s KOHBEpPCHH YypaHa H oﬁopynosalme, cnmeuHajabHO
NpeaIHa3HAYECeHHO€¢ HJIH NOATOTOBJICHHO€E AJIA 3TOr0

BBOJJHOE 3AMEYAHHUE

B ycraHOBKax M CHCTEMax /i1 KOHBEPCHHM YPaHa MOXET OCYIUECTBISATHCA OJHO
WM HECKOJIBKO MpEBPAIIeHUH U3 OJHOTO XHMHYECKOro H30TOMNA ypaHa B APYTOH,
BKJIIOYas: KOHBEPCHIO KOHIIEHTpaToB ypaHoBoH pyanl B UQOs, konBepcuio UOs B
UO,, xonsepcuio okucei ypana B UF4 mnu UFg, komsepcuio UF, B UF,
konBepcuto UFg B UF,, xonsepcuio UF4 B Metannuueckuit ypan um KOHBEPCHIO
¢Topunos ypana B UQO;. MHorue KiIo4YeBble KOMIIOHEHTHI 000pyZOBaHHSA
YCTAaHOBOK JJI KOHBEPCHHM YpaHa XapakTepHbI JUIi HEKOTOPHIX CEKTOpOB
XHMHUYecKoi  oOpabaThiBalomieli NPOMBIIJIEHHOCTH. Hanpumep, Buanl
obopynoBaHHA, HCNONB3YEMOTO B 3THX MNpOLIECCaX, MOTYT BKJIIOYaTh: TEYH, -
KapycelbHbIE I€4YH, PEAKTOPhl C IICEBJOOXKMKEHHBIM CJIOEM KaTalH3aTopa,
KapOBhle pEaKTOpHble OalIHH, XHIKOCTHbIE LEHTpH(YTH, AUCTHIUIALMOHHBIE
KOJIOHHBI M XHAKOCTHO-)XMIKOCTHBIE DKCTPAaKUHOHHBIE KONOHHBL. (OIHAKO He
MHOTHE KOMITIOHEHTHI 000py0BaHHA UMEIOTCA B "TOTOBOM BHAE"; OGONBHIMHCTBO
M3 HUX JOJDKHBI OBITH MOATOTOBJIEHBI COTNAacHO TPeOOBAHUAM H CHEUHPUKAMAM
3aka3yuka. B HekoTophIx cnywasx TpeOyeTcs Y4HMTHIBAaTh CIELHATIbHEIE
NPOEKTHBIE U KOHCTPYKTOPCKHE OCOOEHHOCTM AAs 3alllUTHl OT arpecCHBHBIX
CBOMCTB HEKOTOpBIX M3 0OpabareiBaeMbix xumuuyeckux BemectB (HF, Fp, CIF; u
¢ropuan ypana). HakoHnen, crnenyer OTMETHTh, YTO BO BCeX MpolEeccax
KOHBEPCUHM ypaHa KOMIIOHEHTBhI 0060pynOBaHHs, KOTOpbIE OTAENBHO CIEHHANIbHO
HE NpeJHa3HaYeHbl MM MOATOTOBJIEHBHI [18 KOHBEPCHH YypaHa, MOTYT ObITb
o0beIUHEHEI B  CHCTEMBI, KOTOpBIE CNELHMANbHO IMpeJHa3HaYeHBl HIIM
HOATOTOBJIEHB! ISl HCIIOJIB30BAHUA B 11€/11X KOHBEPCHH ypaHa.
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7.1.

7.2.

7.3.

74.

1.5.

CneunanpbHo NpeAHa3HaYeHHble MWJIH [OArOTOBJEHHbIE CHCTEMbI LA
KOHBepPCHM KOHLIEHTPaToOB YpaHoBo# pyasl B UO;

¥

HOHCHI/ITEJH)I:{OE 3AMEYAHHE

KonBepcHss KOHIEHTpaTOB YypaHOBOH pyabl B UO3; MOXET OCYUIECTBIATHCS
CHayajla MOCPEeACTBOM pAacTBOPEHHS PYAbl B a30THOH KHCIOTE M 3KCTPAaKLHH
OYHILIEHHOr0 TeKcaryapaTa ypaHUIAHHHTPATa C IOMOUIbIO TAKOTO PACTBOPHTEA,
kak TpubyTtun ¢ocdar. 3arTeMm rexcaruapaT ypaHWIAHHHTpaTa npeobpasyercs B
UO; nubo nocpeacTBoM KOHUEHTPaUMH H JAECHUTpAIMH, JHOO0 NOCpeicTBOM
HeWTpaau3aLuy ra3000pa3HbLIM aMMHAKOM JUIA NOJIy4EHHs AHypaHaTa aMMOHHS C
nociaeaywouei GuiIbTpauuei, CyIKoH U KaabHHHPOBAHHEM.

CneuyanbHO npeAHa3HAYeHHbIE MJIH TMOArOTOBJIEHHBbIE CHCTeMbl [JIA
konBepcun UQ; B UF

MNOACHUTEJIBHOE 3AMEYAHUE

Kousepcus UO3; B UFg MoXer oOCyIIECTBIAATbCA  HENOCPENCTBEHHO
¢ropupoBanueM. [l npouecca TpebyeTcs HCTOUHHK ra3oo6pa3Horo ¢Topa HiIH
TPEX(TOPHCTOTO XJIOpA.

CneuMajibHO NpeaHa3HA4YeHHbIe HJIH MNOATOTOBJEHHbIE CHCTEMbI [Js
konBepcun UQ; B UO,

[NOSAACHUTEJIBHOE 3AMEYAHHE

Konsepcus UO; B UO,; MOXeT OCyIUECTBIATBCH MOCPEACTBOM BOCCTaHOBJICHHS
UO; ra3o06pa3HbIM KPEKHHI-aMMHAKOM HIH BOAOPOAOM.

CneuuanbHO 1peAHA3HAaYeHHbIe MJIH MNOATOTOBJIEHHbIE CHCTeMbI Il
konBepcnu UO; B UF,

IMMOSJCHUTEJIbBHOE 3AMEYAHHE

Konsepcus UO; B UF4 MoxeT ocymecTBnsaTecs nocpeactsoMm peakuun UO; ¢
razoo6pasusiM ¢propucteiM BogopoaoM (HF) npu temneparype 300-500°C.

CneudajbHO mNpedHa3HaYeHHbIE WJH HOArOTOBJEHHbIE CHCTEMbI I
konBepcun UF4 B UFg

MMOACHUTEJIbHOE 3AMEYAHHE

Konsepcus UF, B UFs ocymecTBisercs nocpecTBOM 3K30TEPMHUECKON peakiuu
¢ ¢Topom B peaktopHoH OamHe. UF¢ KOHIOCHCHPYETCA M3 TOPAYMX JIETYYHX
ra3oB INOCPEICTBOM IMpOINYCKaHHd IIOTOKa ra3a 4epe3 XOJOAHYIO JIOBYIUKY,
oxnaxaeHnyto ao -10°C. [lna mponecca TpeGyeTcs HCTOYHHK Ia3000pa3HOro

¢Topa.
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7.6.

7.7.

7.8.

CneuuanbHo mnpeAHa3sHayeHHble WM MOAFOTOBJEHHBbIE CHCTEMbI IS
koHBepcuu UFy B MeTasinyeckuii ypau

NNOSAACHUTEJIBHOE 3AMEYAHHUE

KouBepcus UF; B MeTaiMyeckMH ypaH OCYILECTBISETCS IOCPEACTBOM €ro
BOCCTaHOBNIEHHSI MarHHEM (KpyIHbIE MapTHH) WIH KalbLHeM (Majible MapTHH).

PeaKH}lﬂ OCYHIECTB/IACTCA NpH TEMIIEpaTypaxX BbIIIE TOYKH I1ABJICHHA YypaHa
(1130°C).

ChneumajlbHO mnpelHa3HayeHHble HJAM MOATOTOBJEHHbIE CHCTEMBbI [AJIA
xousepcuu UF¢ B UO,

INOSAICHUTEJIBHOE 3AMEUYAHHUE

Konsepcus UF¢ B UO; MoxeT OCyIECTBIATLCA MOCPEACTBOM OJHOrO M3 Tpex
nponeccoB. B nepBom npouecce UF¢ BoccTaHaBaMBaeTcss W I'MAPOIM3YETCS B
UO; ¢ wucnonp3oBaHueM Boxopoaa W mnapa. Bo BropoM mnponecce UFg
THIPOJNM3YETCS PAcTBOPEHHEM B BOJE, A OCAXKACHUA AHypaHaTa aMMOHHUSA
nobapnsiercs aMMHuak, a JMypaHat BoccTaHasiauBaercs B UO, Bojopoxom mpu
temneparype 820°C. [Ilpu tperbeMm mpouecce rasoobpasusie UFs, CO; m NH;
CMEUIMBAIOTCA B BOJIE, OCaXJas ypaHMJIKapOOHaT aMMOHHA. YpaHHiIkapOoHar
aMMOHHSA CMEHIMBAETCA C MMApOM ¥ BOAOpoaoM npH Temmneparype 500-600°C nns
npousBoacTea UO,.

Konsepcus UFg B UO; yacTo ocyiiecTBiaseTcsl Ha MEPBOH CTYNIEHH YCTaHOBKH IO
U3rOTOBJIEHHIO TOILINBA.

CnenuajbHO mNpeIHa3HA4YeHHble MJH IOATOTOBJICHHBIE CHCTEMbI [JIdA
konBepcud UFg B UF;

NMOACHHUTEJIBHOE 3AMEYAHUE

Konsepcuas UFg B UF; ocymecrBasercs nocpeacTBOM BOCCTAHOBJICHHSA
BOJIOPOJOM.
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