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JTOMOJHUTEJIBHBIN MPOTOKOJI K COIJIAIIEHUIO MEXITY
MPABUTEJbCTBOM JIATBUMCKOM PECIIYBJIUKHU U
MEXIYHAPOJIHBIM ATEHTCTBOM IIO ATOMHOM YHEPI'HA O
IMPUMEHEHUWU 'APAHTHUH B CBSI3U C JOI'OBOPOM O
HEPACIIPOCTPAHEHUH SIIEPHOT'O OPYKUSI

1.  Tekcr JlomogHUTeNbHOro MpoTokoyia K COTrNalIeHUuI0 O FapaHTI/IHXI, 3aKIIFOYCHHOMY
mexay JlatBuiickoii Pecry6nukoit u MexaTyHapOJHBIM areHTCTBOM 1O aTOMHOM SHEpPrHH B
LEJISIX IPUMEHEHNUS FapaHTUil B CBA3H ¢ JlIorOBOPOM 0 HEPACIPOCTPAHEHUH SIAEPHOTO OPY KU
(AHAO), BocmpoM3BOAMTCS B HACTOALIEM JOKYMEHTE JJisi CBEACHHUS BCEX UJICHOB.
JlonomHUTEBHBIA MPOTOKON ObT 0700peH CoBerom ympaisromux 7 aexadps 2000 rona.
Ou Obu1 moamucad B Bewne 12 uronsa 2001 rona.

2. B coorBerctBun co Crarbeil 17 JIONOJHUTENBHOIO MPOTOKOJIA OH BCTYNHJI B CHILY
MocJIe MOANUcanus npeactaButeasiMu JlatBuu u AreHtcTBa, 1.€. 12 urons 2001 rona.

Bocmpousseneno B nokymente INFCIRC/434.

Ilo COO6pa)K€HI/IHM OKOHOMHH HaCTO}IH.[I/Iﬁ AOKYMEHT OTII€YAaTaH OTPAHUYCHHBIM THUPaKOM.
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INFCIRC/434/Add.1
Attachment

JIOIIOJIHUTEJILHBIN ITPOTOKOJI K COTJIAIIEHUIO MEX]TY
[TPABUTEJIbCTBOM JIATBUICKON PECITYBJIMKU U MEXJTYHAPO/IHBIM
ATEHTCTBOM I10 ATOMHOM HEPT' MM O IPUMEHEHWM TAPAHTHI B
CBA3U C JOI'OBOPOM O HEPACITIPOCTPAHEHHMUA AAEPHOI'O OPYXUA

[TPUHUMAA BO BHUMAHUE, uro JlatBmiickas PecnyOnuka (B manmpHenieM
umenyemas “JlaTBueii”) 1 MexxayHapoIHOE areHTCTBO 10 aTOMHOM 3HEepruu (B JalbHEHUIIEM
uMeHyemoe "AreHTcTBoM") SIBISIFOTCS yyacTHHKamMH CorjiameHuss o IpUMEHEHUH TrapaHTUul
B CBSI3M C JJoroBOpOoM 0 HEPACIIPOCTPAHEHUH AJIEPHOTO OPYKHUsl (B JaIbHEUIIEM UMEHYEMOTO
"CornameHuem o rapanTusax'), KoTopoe BCTynmio B cuiny 21 nekabps 1993 rona;

YUUTBIBAS xenaHue MexXIyHapOJHOro cooOliecTBa emie 0oyiee YKpEnmHUTb PEXUM
SICPHOTO HEpPACIpPOCTPAHEHUS] IMyTEM TOBBIMICHUS ACUCTBEHHOCTH M 3(P(HEKTUBHOCTH
CUCTEMBI TapaHTHl ATEHTCTBA;

HAIIOMUWHAS, yTto ATeHTCTBO IpPHU OCYIIECTBICHUHM TapaHTHUU JTOJHKHO YUUTHIBATH
HE0OXOUMOCTh: M30eraTh CO3/IaHUsl MPEMITCTBUNA SKOHOMHUYECKOMY M TEXHOJOTHYECKOMY
pa3BuTHIO JIaTBUM MM MEXIyHApOJHOMY COTPYJHHYECTBY B 00JaCTH MHPHOHU sIIEPHOM
NEeSTEIbHOCTH; COOJI0JaTh JEHUCTBYIOLIME TIOJIOKEHHST B OOJIACTH OXpaHbl 3/10pOBbA,
0e30macHOCTH, (U3WYECKOM 3aluThl, a TaKXe Jpyrue JeHCTByIOmUe TpeOOBaHUS
0€30MacHOCTH U TMpaBa OTAEIbHBIX JUI]; U MPUHUMATH BCE MEPHI MO 3alUTE KOMMEPUECKHUX,
TEXHOJIOTUYECKUX W TIPOMBIIUICHHBIX CEKPETOB, a TaKXke JApYrod KOH(pUICHIMATBHOMI
nH(pOpMaIU, KOTOpast CTAHOBUTCS €MY U3BECTHOM;

[TPUHUMASA BO BHUMAHUWE, 4ro wacTtoTa mNpoOBENEHUS W WHTEHCUBHOCTh
MEpOIPHUATHIA, YyKa3aHHBIX B HacrtosimeM [Iporokone, OyayT TmOANEpKUBATHCA Ha
MUHUMaJIbHOM  yPOBHE, COOTBETCTBYIOIIEM LI€IM TIOBBIIIEHHUA JIEHCTBEHHOCTH U
3¢ (HEeKTUBHOCTH rapaHTUil ATEHTCTBA;

HACTOSIINM JlatBusg 1 AT€HTCTBO COTVIACKIIMCH O HUKECIETYIOIIEM:



CBA3b MEXAY HACTOAIIUM ITPOTOKOJIOM U COI'JTAIIEHUEM

O 'APAHTHUAX

Cratbs 1

ITonoxxenus CornameHust 0 TapaHTHIX PUMEHSIOTCS K HacTosmeMy [Iporokony B Toi
Mepe, B KAKOM OHU COOTBETCTBYIOT ITOJIOKEHHSM HacTosmero [IpoTokosa U COBMECTUMBI C

HUMU.

B ciyuyae nportuBopeunst Mmexay mnonoxeHusMu CorjamieHus O TapaHTHIX H

INOJIOKCHUAMU HACTOAIICTO HpOTOKOHa MPUMCHATIOTCS ITOJIOKCHUA HACTOAMICTO HpOTOKOHa.

INPEJOCTABJIEHUE NTH®OPMALIUU

Cratbs 2

a. JlaTBUs MpeaoCTaBIACT AFCHTCTBy 3a4BJICHUC, COACPIKAIIICC:

)

iii)

Vi)

O6mee omnucanue u WHPOPMAIUIO, YKA3BIBAIOIIYI0O MECTO TIPOBEACHUS
OTHOCSIIIUXCS K SICPHOMY TOIUTMBHOMY ITUKIY HAyYHO-HCCIIEAOBATEIBCKUX H
OTIBITHO-KOHCTPYKTOPCKHX pabOT, HE CBS3aHHBIX C SOCPHBIM MaTepHaJoM,
OCYIIECTBIIIEMBIX TJIe-TH00, KOTOphIe (DMHAHCUPYIOTCS, TIOTYYHIN KOHKPETHOE
pa3peleHre Wik KOHTPOIUPYIOTCS WM OCYIIECTBISIOTCS OT UMeHH JIaTBuu.

OmnpeneneHHyl0  ATeHTCTBOM  HAa  OCHOBE  OXKHMJIA€MOTO  TIOBBIIICHUS
JIEHCTBEHHOCTH WK 3 (HEKTUBHOCTH U corjiacoBaHHyto ¢ JlarBueit nHdopmarmio
0 KacarollleiCsl TapaHTUH SKCIUTYaTallMOHHOM JIEATEIIbHOCTH Ha YCTAHOBKaX W B
MECTaX HaXOXXICHHS BHE YCTAaHOBOK, TJle¢ OOBIYHO HCHOJB3YETCS SACPHBIM
MaTepHal.

OO011iee omucaHWe KaxkKOOro 3JaHHs HAa KaKOOH IUIOIIAJKe, BKIIOYas €ro
HCITOJIb30BaHUE, U, €CJTM 3TOT'0 HEIOCTATOYHO - OMUCAHHUE €T0 COJECP)KMUMOTr0. ITO
ONMCaHUE BKIIIOYAET KapTy TAaKOU IJIOIIAKH.

Onucanne Mmacmraba onepauuid A KakJOro MecTa HaXOXJAECHHS, MMEIOIIEro
OTHONIEHUE K JESITeIbHOCTH, yKazaHHOW B IIpwnoxkenuu [ k Hactosimemy
IIpoTokomy.

Wudopmanunio, yKa3plBaIOIIYyI0 MECTO  HAXOXJIEHHUS, OSKCIUTyaTallMOHHOE
COCTOAHUC M OLCHOYHBLIC T'OAOBBLIC IMPOU3BOACTBCHHBLIC MOMIIHOCTH YPAaHOBBIX
PYIHUKOB U OOOTaTUTENbHBIX YCTAHOBOK M TOPHUEBBIX OOOraTUTEIbHBIX
YCTaHOBOK U CYIIECTBYIOILIUI TOJ0BOI 00beM MPOU3BOACTBA TAKUX PYJHUKOB U
06OFaTI/ITCHLHI>IX YCTaHOBOK [JIA JlatBUHn B IICJIOM. JlaTBus npeaocCTaBsACT 110
3anpocy AreHTCTBa JaHHBIE O CYILIECTBYIOIIEM T'OJOBOM 00bEME IPOU3BOACTBA
OT/IEIILHOTO PYJHHMKA WM O0OTaTUTEIBHON YCTaHOBKH. IIpemoctaBieHue »ToM
uHpopMaluu He TpedyeT BeAeHUs MOAPOOHOTO yUeTa sIepHOro MaTepuarna.

WNudopmaiivio OTHOCHTETBHO HCXOJHOTO MaTepuala, KOTOPBIA elle He JOCTUT
CcOCTaBa W YHUCTOTHI, KOTOPBIE JAENAIOT €ro MPUTOJHBIM JJISI W3TOTOBJICHHUS
TOIUTMBA WJIM U30TOITHOT'O 00OTAICHHS, BKIIOYAIOIIYIO:

a) KOJIN4YCCTBA, XUMHYECKHUI COCTaB, HUCIIOJIB30BAHUC WM IIPCAIIOJIaracMoc
HCIOJIb30BAHHUC TAaKOIo0 Marcpuajid, HC3aBUCHUMO OT C€ro sAACPHOIO WA



b)

vii) a)

b)

HESIZIGPHOTO MCIOJIb30BaHUs, AJIsI KAXI0r0 MeCcTa HaxoxaeHus B JlaTBum, B
KOTOPOM TaKOil MaTepuan NPHUCYTCTBYET B KOJIMYECTBAaX, MPEBBIIIAIOIINX
JeCsITh METPUYECKMX TOHH YypaHa W/WIM JBAANATh METPHYECKUX TOHH
TOpHs, a ISl APYTUX MECT HAaXOXKJICHHS C KOJIMYeCTBaMH Oosiee OIHOM
METPUYECKON TOHHBI - 00IIIee KOJIMYECTBO s JIaTBUM B 1IEIOM, €CIIA 9TO
o0Iiee KOJMUYECTBO TMPEBHINIAECT AECATh METPHUECKMX TOHH ypaHa WU
IBAANATh METPUYECKUX TOHH Topus. [IpemocraBienue >Tol mH(MOpMALIUU
He TpeOyeT BeleHUs MOAPOOHOr0 yueTa AepHOr0 MaTepuarna;

KOJINYECTBA, XUMHUUECKUM COCTaB U MyHKT HA3HAYCHUS KaXJ0i SKCIIOPTHOU
noctaBku u3 JIaTBUM Takoro MaTepuana Jjis KOHKPETHBIX HESACPHBIX Iiesien
B KOJIMYCCTBAX, HpeBBIH_IaIOH_[I/IXI

1)  necaTb MeETpUYECKMX TOHH YypaHa, WIM s [OCIEI0BaTEeIbHbIX
JKCIOPTHBIX IIOCTaBOK ypaHa u3 JlatBum B OZHO M TO XK€
rocyapCcTBO, KaKaasi U3 KOTOPbIX MEHEE NIECATH METPUYECKUX TOHH,
HO CyMMa KOTOPBIX IIPEBBIIIAET ECATh METPUUECKUX TOHH B TEUECHUE
roja;

2)  fABaAnaTh METPUYECKUX TOHH TOPHS, WIM IS TOCIEAOBATEIIbHBIX
AKCIIOPTHBIX IIOCTaBOK Topus U3 JlaTBum B OJHO W TO Ke
rOCyapCTBO, KaxJaas U3 KOTOPBIX MEHEEe MABAJIATH METPUYECKHX
TOHH, HO CyMMa KOTOPBIX MPEBBIMIACT ABAANATh METPUICCKIX TOHH B
TEUYEHHUE TOJ1a;

KOJIMYECTBA, XMMUYECKUN COCTaB, MECTO HAXOXKICHUA B HACTOALLEE BPEMs
U UCIOJB30BaHUE WIM IPEANOIAracMoe  HCIOIb30BAHUE  KAXKIOHN
MMIIOPTHOM IIOCTaBKM B JIaTBHIO Takoro marepuana uisi KOHKPETHBIX
HESAZICPHBIX LEJIEH B KOJMYECTBAX, IPEBBIIIAOIINX:

1) ACCATbL MCTPHUYCCKUX TOHH YpaHa, WIN A HOCICAOBATCIBHBIX
HUMIIOPTHBIX IMOCTABOK ypdaHa B .HaTBI/IIO, KaxxZiasdt U3 KOTOPBIX MCHCC
ACCATU MCTPUUYCCKHUX TOHH, HO CyMMa KOTOPLIX IMPCBBIIIACT ACCATH
MCTPHUYCCKHUX TOHH B TCUCHUEC I'0J1a,

2)  ABaAnaTh METPUYECKUX TOHH TOPHS, WIM IS IOCIEAOBATCIIBHBIX
HMMIIOPTHBIX MOCTAaBOK TOpusi B JlaTBUIO, KaXkaash U3 KOTOPBIX MEHEe
NBAJIIAaTH METPUYECKUX TOHH, HO CyMMa KOTOPBIX TPEBBIIIAET
JIBAJIIIATh METPUYECKUX TOHH B TEUEHHUE TOJIA;

Ipyd TOM TIOHMMaHWHU, 4YTO TpEACTaBlIeHWe HH(POpPMAIMM O TaKOM
Marepuaie, MNPEJHA3HAYEHHOM [UJI HEAIEPHOrO0 HCMOJIb30BAaHMS, IOCIIE
TOrO KaKk OH JIOCTUTHET OKOHYATEIbHOW (OPMBI CBOETO HESJIEPHOTO
UCIIOJIb30BaHus, He TpedyeTcsl.

MHPOPMALIMIO OTHOCUTEIBHO KOJMYECTB, BHUJOB MCIIOJIB30BaHUS M MECT
HaXOXJCHHUSA SACPHOTO MarepHuaiga, OCBOOOXKIEHHOIO OT TapaHTHi B
COOTBETCTBHUHM €O cTaTtbell 36 CormnalieHus o rapaHTusx;

MH(pOPMAIIMIO OTHOCHUTEIHLHO KOJUYECTB (KOTOpask MOXKET HMETh (opmy
OLICHOK) U BUJIOB UCIIOJIb30BaHUS B KXKIIOM MECTE HaXOXJICHUS SIICPHOTO



MaTtepuanga, OCBOOOXKIIEHHOTO OT TapaHTHH B COOTBETCTBHM CO CTaTbel
35b) Cornamenus o TapaHTUSX, HO €II€ HE HaxXOIAIIerocs B
OKOHYATENbHOU (opMe ISl HEsIIEPHOTO HCIIONBb30BAHMS, B KOJIUYECTBAX,
MPEBBIIIAOIINX yKa3aHHble B cTathe 36 CornamieHuss O TrapaHTHsIX.
[IpenocraBienne 31Ol wWHpOpMANKMK HE TpeOyeT BEACHHUS MMOAPOOHOTO
ydera SiIepHOT0 MaTepHaia.

viil) MHpopMaIiio OTHOCUTENFHO MECTa HAaXOXKICHHs WM JalbHEUIIel o0paboTKu

OTXOJIOB CPEIHETO WJIM BBICOKOTO YPOBHS aKTHBHOCTH, COJIEP)KAIIUX ILTyTOHHMH,
BBICOKOOOOTAIICHHBIN ypaH WM ypaH-233, B OTHOIICHUH KOTOPBIX NMPUMEHECHHE
rapaHTuii ObUIO TpeKpalieHo B cooTBeTcTBUM co cTartbeid 11 CormameHus o
rapanTusx. Jis menu JaHHOTO MyHKTA "nanbpHedmas oopaboTka" He BKIIOYAET
MEepeymnaKkoBKY OTXOJOB WJIM WX JajibHEWIIee KOHIUIIMOHUPOBAHUE, HE
IpelycMaTpuBalolee pa3iejeHus 3JIEMEHTOB, JJIsi XpaHEHUS WM 3aXOPOHEHUS.

Crnenyronryro MHGOPMAIMIO OTHOCUTEIBHO COIJIACOBAHHOTO OOOPYIOBaHUS H
HEsJIEPHOr0 MaTepualla, nepeurciieHHbIX B [Ipuioxenun 11:

a) 1O KaXJI0H sSKCropTHOM mocraBke U3 JlaTBuu Takoro o0OpyaoBaHMs U
MaTepuana:  MAEHTU(UKALKsA, KOJIMYECTBO, MECTO IpPEeanoaaracMoro
UCTONb30BaHUS B TOCyJapcTBe-lojyyaTene M Jara WIM B
COOTBETCTBYIOILUX CIIydasX OKUAAeMas JaTa SKCIOPTHOM MOCTaBKH;

b) MmO KOHKpPETHOMY 3ampocy ATeHTCTBa, NOATBepxkaeHHe JlaTBueill Kak
UMIIOPTUPYIOLIUM TOCYAapCTBOM HHQPOPMAIMK OTHOCHUTEIBHO SKCIOpTa
Takoro oOopynoBaHusi u MaTtepuaiga B JlaTBuio, MperOCTaBICHHOM
ATEHTCTBY APYTUM TOCyJapCTBOM.

OO0m1ue maaHbl Ha MPEACTOSIINN JECATUICTHUIN MTEPUOJI, UMEIONINE OTHOIICHUE K
Pa3BUTHIO SIIEPHOTO TOIUIMBHOTO IMKIIA (BKJIIOYAs IJIAHUPYEMBbIE OTHOCSIIIUECS K
SAIEPHOMY  TOIUIMBHOMY LHMKIY HAy4YHO-UCCJIENOBATEIIbCKUE U  OIBITHO-
KOHCTPYKTOpCKHE pabOThl), KOTJa OHU YTBEPXKACHBI COOTBETCTBYIOIIMMHU
KOMIIETEHTHBIMHU OpraHaMu B JlaTBuw.

JlatBus mpunaraeT Bce pasyMHbIE YCWIMS, C T€M 4YTOOBI MPEJOCTaBUTH ATEHTCTBY
CIeyIONIYI0 HH(OpMALIHIO:

i)

olmiee omucanue W HMHQOPMAIMIO, YKA3bIBAIOIIYI0 MECTO MPOBEACHUS
OTHOCSIIIUXCS K SJIEPHOMY TOIUIMBHOMY LMKy Hay4HO-HCCIEAOBATEIbCKUX U
OIBITHO-KOHCTPYKTOPCKUX pabOT, HE CBS3aHHBIX C SAJEPHBIM MaTepHasoM,
KOTOpPbIE€ KOHKPETHO OTHOCATCSI K 00OTallleHuIo, epepaboTke sSAepHOro TOIUIMBA
WM K 00paboTKe OTXOJOB CPEIHETO0 WM BBICOKOTO YPOBHS AaKTHUBHOCTH,
CoIepXKamuX  IUTyTOHWH, BBICOKOOOOTAIIEHHBI ypaH WM  ypaH-233,
OCYILECTBIAEMBIX IAe-1u00 B JlaTBuM, HO KOTOpble HE (PMHAHCHUPYIOTCS, HE
HOJYYWIM KOHKPETHOTO Pa3pelleHus] WM He KOHTpoJupyloTcs JlaTBuei mnu He
OCYyIIECTBIIAIOTCA OT MMeHu JlatBum. [l uenu manHoro myHkra "oOpabotka"
OTXOJIOB CPEIHEro WJIM BBICOKOTO YPOBHSI AaKTUBHOCTH HE  BKJIIOYAET
NEePeyNaKkoBKy OTXOA0B MM UX KOHIMIMOHUPOBAHME, HE NpEayCMaTpHUBAOILEe
paszeneHus AJIEMEHTOB, JUIsl XpaHEHUS WM 3aXOPOHEHHUS.



11) oOmee omucaHue MACSITCIBHOCTH M CBEICHHUS O JIMIE WKW OpTaHHW3allvu,
OCYIIECTBIIAIONINX TaKyl0 JESATENbHOCTh B OMPEICNIEHHBIX ATEHTCTBOM MeCTaxX
HAXOXKJICHUS 32 TpeJeIaMy TUTOMIAIKH, KOTOPbIE, II0 MHEHHIO ATEHTCTBA, MOTJIH
Obl (YHKIMOHAJIBHO OBITH CBSI3aHBI C JEATENBHOCTHIO HA ASTOW IUIOIIAJIKE.
[IpenocraBienne TakolW uWHGOpPMAIMK SBISETCS MPEAMETOM KOHKPETHOTO
3anpoca AreHTctBa. OHa MpeAoCTaBisieTCS B KOHCYJbTAllMH C ATEHTCTBOM H
CBOCBPEMEHHO.

[To 3anpocy ArenrcTBa JlaTBusi [aeT YTOYHEHHS WM pPa3bsCHEHUS OO0
uH(popMaIuu, TPEAOCTABICHHOW B COOTBETCTBHHM C Hactosmied CraTbeld, B TOH
CTEIEHHU, B KOTOPOW 3TO UMEET OTHOIICHHE K I[EJIM TapaHTHil.

Cratps 3

JlatBus mpenmoctaBisier AreHTCTBY B TedeHuwe 180 mHEW mocie BCTYIUICHUS B CHITY
Hacrosmiero IIporokona uHpopmanuio, o kotopoit roBoputcs B CtaThe 2.a 1), iil), 1V),
v), vi) a), vii) u x) u B Ctatbe 2.b 1).

JlatBuss mpenocTaBisieT AreHTCTBY 10 15 Mas  KaxIoro rojaa OOHOBJICHHYIO
MHPOPMALIHIO, O KOTOPOH TOBOPHUTCSA B IYHKTE a. BBINIE, 32 MEPUOJI, OXBATHIBAIOIIHIHA
MIPEAMICCTBYIOMMK KaleHaapHblii roa. Ecim panee mpemocTtaBieHHas WHOOpMAaIus
ocranach 0e3 u3MeHeHuid, JIaTBust yBeqoMisieT 00 3ToM.

JlatBus mpepocrtaBisier AreHTCTBY A0 15 mas KOKIOro Troaa WHGOpPMAIHIO,
onpenenennyio B Crarbe 2.a.vi) b) u ¢), 3a IEpHOJI, OXBATHIBAIONINH TIPS/ IIICCTBY 0NN
KaJICHAAPHBIN O,

JlaTBUsl eXeKBapTaJbHO MpPeNOCTaBIsieT AreHTCTBY HMH(OpPMAIMIO, ONpPEICICHHYIO B
Crartbe 2.a.ix) a). Ota mHpOpMaLUs MPEAOCTABIACTCA B TEUEHUE MIECTUACCATH THEU
10CJIe OKOHYAaHUs KaXI0ro KBapTaa.

JlaTBus npenocTtaBisieT AreHTCTBY MH(pOpMaInio, onpeneiaeHHyto B Cratbe 2.a.viii), 3a
180 mueii mo ocyliecTBIeHHUS AalbHEiIIe o0paboTku, u a0 15 Mas kaxmoro roga
uHpopMalMio 00 U3MEHEHHUSX MECT HaXOXKICHUS 3a TMEpPUOJl, OXBATHIBAIOIIUI
MIPEALIECTBYOIIMM KaJleHAAPHBIN TO.

JlatBuss u ATEHTCTBO JIOTOBapWBAIOTCS O BpPEMEHH M YacTOTE MPEJOCTABICHUS
nH(popMaInu, onpeIeICHHON B CTaThe 2.a.11).

JlatBus mpenocraBiseT AreHTCTBY HH(OpMaluio, onpeaeneHuyto B Cratbe 2.2.1X) b), B
TEYEHHUE MECTUICCATH JHEH TOCIIe TIOCTYIUICHUS 3a1poca OT ATEHTCTBA.

I[OHOJIHHTEJII)HI)IPI JOCTYII
Cratps 4

HI/I)KGCJ'IGILYIOHIGC OPpUMCHACTCA B CBA3M C OCYHICCTBJICHUCM JOIOJHUTCIBHOTO

JocTyna B cooTBeTcTBUM co CtaThelt 5 Hactosmero [IpoTokona:

a.

ATEHTCTBO HE€ CTaBUT IeId MEXaHUCTUYECKH WIM CUCTEMaTHYECKH NpPOBEPATh
UHOPMaLKIO, 0 KOTOpoil roBoputcs B CtaThe 2, 0IHAKO ATEHTCTBO UMEET JAOCTYII K:



1)  1r000My MECTy HaXOXIEHHUs, 0 KOTopoM rosoputcs B Ctarthbe 5.a. 1) Wiu ii), Ha
BBIOOPOYHON OCHOBE C IEJIBI0 OOECIICUYCHUSI YBEPEHHOCTH B OTCYTCTBUHU
HC3asBJICHHBIX AACPHOIO MaTCpurajia U ACATCIbHOCTHU;

il)  mMo0OoMy MecTy HaxOXIEHHs, 0 KOTOpoM roBopurcs B CtaThbe 5.b. wiu c., B 1ensix
pelIeHHs] BOIPOCA, CBA3aHHOTO C MPAaBUIBHOCTBIO M IOJHOTOM HMH(pOpMAaIUH,
IIPEIOCTABIEHHOW B cOOTBETCTBUM cO (CraTeedl 2 WIM B LEIAX YCTpaHECHHUs
HECOOTBETCTBHSI, CBA3aHHOTO C 3TOM MH(pOpMaLKeH;

iii) J00OMy MECTy HaXxOXXACHHWs, O KOoTopoM roBopurcs B Crathe 5.a. iil) B TOM
CTEIEeHHU, B KOTOPOH 3TO HEOOXOAMMO ATEHTCTBY JUIsl TTOATBEPKACHUS IS TICJICH
rapanTHil 3asBneHus JlaTBuu o cTaTyce YCTAaHOBKHM WJIM MECTa HAaXOXJICHUS BHE
YCTaHOBOK, TJIe paHee OOBIYHO HCITOJIb30BAJICS SEPHBIN MaTepuan, Kak CHITBIX C
IKCIUTyaTallUH.

1) 3a UCKJIIOUYEHUEM CITydaeB, yKa3aHHBIX B MTYHKTE 11) HUXKE, ATCHTCTBO HAMPABIISICT
JlaTBUUM TpeBapUTEIHHOE YBEJIOMIICHHE O JIOCTYIIE 10 KpaiiHei Mepe 3a 24 yaca;

il) B OTHOILICHMHU JIOCTYTA K JIOOOMY MECTYy Ha IUIOLIA/IKE, KOTOPBIN 3arpainBaeTcs
B COYETAaHHH C TIOCEIICHUSMH JJIsl IPOBEPKH MHPOPMALIUU O KOHCTPYKIIUU HITH C
MHCIICKIMSMU ISl CHENUAIBHBIX [eed WM OOBIYHBIMU WHCTIEKIUSIMH Ha 3TOH
TIUTOIIAIKE, CPOK MPEABAPUTEILHOTO YBEIOMIICHUS, €CII ATEHTCTBO 0OpamiaeTcs
C 3ampocoM 00 ATOM, COCTaBISIeT, MO KpaiHel Mepe, Ba 4Yaca, OJHAKO B
UCKITFOUUTEIBHBIX 00CTOATENBCTBAX, MOXKET COCTAaBUTh MEHEE JIBYX YaCOB.

HpeI[BapI/ITCJ'II)HOG YBCAOMIICHHUEC HAIpPaBACTCA B IMNHCBMCHHOM BHJIC M B HEM
KOHKPCETHO YKa3bIBAIOTCA IMPUYUHBI JOCTYNIA U ACATCIIBHOCTb, KOTOpAsA OOJIKHA OBITH
OCYHICCTBJICHA BO BPEMA TAKOI'O JOCTYIIA.

B cmywae Bompoca WM HECOOTBETCTBUSI ATEHTCTBO TpenocTtaBisier JlaTBuum
BO3MOXXHOCTh JaTh pPa3bICHEHHWE U CIIOCOOCTBOBATH PELICHUIO 3TOrO BOIpOCa WU
YCTPaHEHUIO ATOTO0 HECOOTBETCTBUS. Takasi BO3SMOXXHOCTh OYyJeT MPEAOCTaBIATHCS 10
HaIlpaBJIEHUs 3aMpoca O JOCTYyIIe, €CIU TOIbKO ATEHTCTBO HE COYTET, YTO 3aJIepPKKa B
IIPEIOCTABJIIEHUU  JOCTylla, BO3MOXKHO, HaHeceT yuepd uenu, ¢ KOTOpoi
3ampammBaeTcs 3TOT AOCTyn. B mo0oMm ciydae ATEHTCTBO HE JellaeT Kakux-iudo
BBIBOJIOB B OTHOIIEHHWU BOMpPOCA HIIM HECOOTBETCTBHUS A0 TeX MOp, moka JlaTBuu He
OyIeT mpeaoCTaBIeHa TaKkas BOZMOKHOCTb.

Ecmu ¢ JlatBuell He NOCTUIHYTO WHOW JOTOBOPEHHOCTH, JOCTYI OCYLIECTBISETCS
TOJIbKO B T€YEHUE OOBIYHOrO pabouero JHs.

JlaTBus mMeeT mpaBo Ha CONPOBOXKACHHUE MHCIIEKTOPOB ATEHTCTBA BO BpeMs JOCTyIa
npeacTraBuTesiMu  JIaTBUM NpU  yCIIOBMM, YTO 3TO HE 3aJ€p>KUBAET BBINOJHEHUE
MHCIEKTOpaMU CBOMX (YHKIUH WM UHBIM 00pa30M HE MPEMSTCTBYET 3TOMY.

Cratpsa 5
JlatBus npenocraBisieT ATEHTCTBY JOCTYI K:

1)  mo0OMy MeCTy Ha IJIOLIAIKE;



11) JrOOOMY MECTy HaxOXIEHHUs, ompejeneHHoMy JlaTBueil B COOTBETCTBHH CO
Cratbeil 2.a.v)-viii);

iil) 00O CHATOM C IKCIUTyaTallud YCTAaHOBKE WJIM CHATOMY C AKCIUTyaTallidl MECTY
HaXOXXJCHHUS BHE YCTAHOBOK, TIJI€ paHee OOBIYHO HCIIOIB30BANICS SACPHBIN
MaTepuail.

J000MY MECTy HaXOXICHHsS, OIpelneiecHHoMy JlaTBHei B COOTBETCTBUH CO
Cratbeii 2.a.1), Crarbeii 2.a.iv), Crarbeii 2.a.ix) b) wnn Crartbeii 2.b., moMuMo Tex, o
KOTOPBIX TOBOPHUTCS B MYHKTE a.1) BBINIC, MPU YCIOBHHU, YTO, eClid JIaTBUS HE MMeeT
BO3MOYKHOCTH IMPEIOCTABUTh TAKOW MOCTYyTI, JIaTBUS mpuiiaraet Bce pa3yMHBIC yCHIIHS
JUTS HE3aMEUIUTEIILHOTO YJIOBJICTBOPCHUS TPEOOBaHM ATEHTCTBA C TIOMOIIBIO MHBIX
CPEICTB.

T000MYy MECTy HaXOXICHUsS, ONpENeIeHHOMY ATEHTCTBOM, MOMHMO TE€X MECT
HaxOXXJIEHUs, O KOTOPBIX TOBOPUTCS B IMyHKTax a. M b. BbIIIE, B LIEIAX OoTOOpa mpod
OKpYy XKalomie cpeapl B KOHKPETHOM MECTE€ HaXOXKICHHsI TMPH YCIOBHUM, YTO, €CIU
JlaTBus HE MMEET BO3MOXKHOCTU NPEAOCTABUTH TaKOW AOCTyM, JIaTBHs Npuiaraer Bce
pa3yMHbIE YCUITUS U HE3aMEIJTUTEIHLHOTO YOBJIETBOPEHUs TpeOOBaHUN ATEHTCTBA B
MpUIeKaIUX MECTaX HaXO0KICHHS MU C TIOMOILBIO UHBIX CPEJCTB.

Cratps 6

[Ipu ocymectBienun CtaTbu 5 ATEHTCTBO MOXET BBINOIHATH CIEAYIOUIUE BUABI

EATEILHOCTH:

a.

B otHomenun poctyma B coorBercTBHM co CraThelt 5.a.1) WM 1ii): BHU3YyaJIbHOE
HaOroieHue, oTOOp TPOO OKpYKAIOMICH Cpebl;  HCIOJIb30BAaHHE YCTPOWCTB JUIS
OoOHapy>XeHUSI W U3MEpPEHUs paJualuu; OledyaTblBAHWE W MPUMEHEHHE JpPYTUX
UJICHTUPHUIHUPYIONMX M YKa3bIBAIOIINX HA BMEMIATEIHCTBO YCTPOMCTB, OMpPEaeICHHBIX
B JIOMOJHUTENBHBIX TOJOXKECHUAX; W TPUMEHEHHE JpPYyTuX OOBEKTHBHBIX Mep,
TEXHUYECKass OCYIIECTBUMOCTh KOTOPBIX Oblla TOJTBEPXKIEHA W HCIOJIb30BAHUE
KOTOPBIX ObUIO corjacoBaHO COBETOM YIPaBISIOMMX (B JaJbHEHIIEM HMMEHYEMbIM
"CoBeroM") 1 1ocie KOHCYJIbTalui MeX Ty AreHTCTBOM U JIaTBUEH.

B otHOmennn noctyma B cooTBeTcTBUM cO CTaThel 5.a.11): BH3yalbHOE HAOIIOJCHUE;
MOJICYET YUETHBIX EIMHHUII SACPHOTO MaTepuaia; Hepa3pyIllallue U3MEpeHus U 0Toop
npo0; HCIONIb30BAHUE YCTPOWCTB M7l OOHAPYKEHUS M HM3MEPEHUs pauallviy;
W3YYCHHE YYCTHBIX JIOKYMEHTOB, KAaCAIONIMXCS KOJMYECTBA, MPOUCXOKICHUS U
pa3MenieHusi Marepuana; oTOop Mmpol OKpyXKaromiel cpeabl; U MPUMEHEHUE APYTUX
OOBEKTUBHBIX MEp, TEXHUYECKas OCYIIECTBUMOCTh KOTOPBIX ObLa MOATBEPXkKACHA U
UCIIONIb30BaHNE KOTOPBIX OBLIO corjacoBaHo COBETOM U IMOCIE KOHCYJBTAIUH MEXIY
ArentctBoM u JlaTBUEH.

B otHOmenun gocryma B coorBercTBHHM co CtaThelt 5.b.: BHU3yallbHOE HaOIIOJCHUE;
oTOOp TPOO OKpyKaroIllel Cpenbl; MCIOIb30BaHUE YCTPOWUCTB AJsi OOHapy>KeHUs U
U3MEPEHUs] pajualliy; HU3YYEHUE KacalolMXCid TapaHTHH MPOU3BOJACTBEHHBIX U
OTTPY30YHBIX YYETHBIX JOKYMEHTOB; W TPUMEHEHHE JPYTrux OOBEKTHUBHBIX MeEp,
TEXHUYECKass OCYIIECTBUMOCTh KOTOPBIX Obla TOATBEPXKACHA M HCIOIh30BaHUE
KOTOpBIX ObUTO coriacoBaHo COBETOM U TOCIEAYIONUUX KOHCYJIbTAllUH MEXIy
AreHTcTBOM U JlaTBHEH.



d. B orHomenum noctyma B cooTBeTCTBUU co Crarbeid 5.c.. oTOOp mpol OKpy’Karomiei
Cpelbl U B cllydae, eclid pe3yJbTaThl HE MO3BOJIAIOT PEIIUTh BOMPOC WIH yCTPAHUTHh
HCCOOTBCTCTBUC B MCCTC HAXOXKICHHA, OIIPCACIICHHOM ATEeHTCTBOM B COOTBETCTBUU CO
Cratbeif 5.c., UCTIOTB30BaHUE B 3TOM MECTE€ HAXOXKICHHS BU3YaJbHOTO HAOIIOICHUS,
YCTPOMCTB /17151 OOHAPYKEHUSI U U3MEPEHUS paliallui U IPUMEHEHHE 110 COTJIACOBAaHUIO
Mmexay JlarBuelt u ATeHTCTBOM ApYTUX OOBEKTUBHBIX MEP.

Crartps 7

a. Ilo mnpocvOe JlatBum AreHTcTBO U JlaTBHUS JOrOBapUBAIOTCS B  OTHOLIEHUU
peryJupyemMoro I0cTyna B paMKax HacTosiero [Iporokosa ¢ 1enbto nperoTBpalieHus
pPAcKpBITUS  YYBCTBUTEJIIBHOM € TOYKM 3pEHUS  AJEPHOTO  PacHpOCTpPAHEHUs
UH(OPMAaLINH, BHIIOJHEHUS TPEOOBAaHUI 0€301MaCHOCTH MU (PU3UUECKOM 3alUThI HITH C
[EeNbI0  OOECTIEUeHHs 3alluThl HAXOAAIIEHCS B YacTHOW COOCTBEHHOCTH WJIH
KOMMEpPYECKM  YyBCTBUTENbHOM  MHpopMmauuu. Takue  JOrOBOPEHHOCTH  HE
OPENATCTBYIOT ~ ATEHTCTBY  OCYLIECTBISATH  JI€ATENBHOCTb, KOTOpas  SBISAETCS
HeoOXonuMoW ansi  obecriedeHus: yOeIUTENbHOW YBEpEHHOCTHM B  OTCYTCTBHH
HE3asBJIICHHBIX SICPHOTO Marepuaja W JESITEIbHOCTH B COOTBETCTBYIOIIEM MECTE
HaXOXKJEHHU, BKIIIOYAsl pelIeHue Jr00ro BONpoca, OTHOCAILIETocs K MPAaBUIBHOCTH U
[OJHOTE HMHPOpPMALKMU, O KOTOPOHl TOBOPUTCA B CTaTbe 2, WM YCTpaHEHHE
HECOOTBETCTBHSI, OTHOCAIIETOCS K 3TOM MH(OpMAIIH.

b.  JlaTtBus MOXET NpU NpPEAOCTaBICHHH WHPOPMAINU, O KOTOpOoil ToBopuTcs B CraThe 2,
UHPOPMHUPOBATH ATEHTCTBO O MECTax Ha IUIOIIAJKE WJIM B MECTE€ HAXOXJIEHUs, Ha
KOTOPBIX MOYKET IPUMEHATHCS PErYJIUPYEMBIA JOCTYII.

c.  Jlo BCTyruieHUs B CUIIy JIOOBIX HEOOXOAMMBIX JIONMOJHUTENBHBIX MOJOXeHU! JlaTBus
MOKET NPHUOErHyTh K PETYJIMPOBAHHUIO JOCTYNIa B COOTBETCTBUU C IOJOXKEHUSIMU
ITyHKTA a. BBIIIIE.

Cratbsa 8

Huuro B Hactosuiem IlpoTokone He mpenstcTByeT JlaTBUM NpenocTaBiIsTh ATEHTCTBY
JIOCTYI K MECTaM HaXO0)/IeHUs B JIOTIOJIHEHUE K TE€M, O KOTOpBIX roBoputrcs B Ctathax S u 9,
WIH NIPOCUTH ATEHTCTBO O IPOBEICHUU NEATEIBHOCTH IO MPOBEPKE B KOHKPETHOM MECTE
HaXO0XJIEHUsA.  ATEHTCTBO HE3aMEJINTENbHO IIPWJIAraeT BCE pa3yMHbIE YCWIMSA U
OCYILECTBIJICHUS JIEHCTBUI B COOTBETCTBHHU C TaKOM MPOCHOOH.

Crarps 9

JlaTtBus mpenmocTtaBisieT ATEHTCTBY JOCTYIl K MECTaM HaXOXJICHHsI, OINPEICICHHBIM
ATeHTCTBOM 1711 OTOOpa TpoO OKpy’Karoleil cpeabl Ha OOIMIMPHOW TEPPUTOPHH, MpHU
yCJIOBHUH, YTO eciiu JIaTBusi HE UMEET BO3MOXKHOCTH MPEAOCTABUTh TaKOW J0OCTyM, TO JlaTBus
NpuwIaraeT BCE pa3syMHBbIC YCUIUS JUIsl YJIOBIETBOPEHHS TpeOoBaHMI ATEHTCTBA B
aJTbTEPHATUBHBIX MECTaX HAXOXKICHHs. ATEHTCTBO HE 3allpalllMBaeT TaKOH OCTYM 10 TeX
nop, Mmoka oToéop mpod OKpyXKaroulel cpelnbl Ha OOLIMPHON TEPPUTOPUU U TPOIEIypPHBIE
MEpBI JUIsl €r0 MpoBeaeHUs He 07100peHbl COBETOM M HE MPOBEACHBI KOHCYJIBTAIIUH MEXIY
ArentctBoM u JlaTBuen.



Cratps 10
ArentctBo uHpopmupyert Jlatuio o:

a.  JlearenbHOCTH, OCYILECTBICHHOM B paMmkax Hacrosumero IIporokona, BriIrodas
JESTCIIbHOCTh B OTHOIICHHH JIIOOBIX BOIPOCOB WIIM HECOOTBETCTBHH, KOTOpPHIE
ATEHTCTBO JOBEJO 10 cBelacHus JlaTBuM, B mpenenax IIECTUIACCATH AHEH TOCie
OCYILIECTBIIEHUSI AT€HTCTBOM 3TOM J1€ATEIbHOCTH.

b. Pe3yanaTax JCATCIIBHOCTU B OTHOIICHUU JIIOGI:IX BOHpOCOB NN HCCOOTBGTCTBHﬁ,
KOTOpbIE ATEHTCTBO JIOBEJIO 10 CBeneHHs JlaTBHM, MO BO3MOXHOCTH CKOpEE, HO B
a000M Ciydyae B TEUYEHHE TPHILATH JHEW IOCJE TOJIyYeHUss ATEHTCTBOM  AITHX
pe3yIbTaTOB.

C. BriBogax, KOTOpbIE OHO CHENIAJIO B PE3YJIBTATE CBOEH AEATEIIBHOCTH B COOTBETCTBUU C
HactosmuMm [IpoTtokonom. Takue BHIBOABI MPEIOCTABIISIIOTCS €KETOIHO.

HA3HAYEHUE MHCIIEKTOPOB ATEHTCTBA
Cratpsa 11

a. 1)  T'enepanbHblii upexTop yBenomiisaet Jlarsuto o0 yrBepxaeHnn CoBeToM J1r000ro
JIOJDKHOCTHOTO JIMIa ATEHTCTBA B KaueCTBE MHCIEKTOpa IO rapaHTHsM. Eciu
JlatBus He wm3BemaeT ['eHepalbHOrO JUPEKTOpa O CBOEM OTKJIOHEHHH TaKOTO
JOJDKHOCTHOTI'O JIMIIa KaK UHCIICKTOpAa AJId JlaTBNU B TeueHHE TPEX MECALICB ITIOCIIC
MOJIYUCHHUA YBCIOMIICHUA 00 YTBCPKACHUN COBCTOM, HHCIICKTOP, O KOTOPOM
TakuM 00pa3oM yBeqomiieHa JlaTBus, cunTaercst Ha3HaYeHHBIM B JlaTBuIO;

i1) T['eHepanbHBIi JOUPEKTOp, NEHCTBYS B OTBET Ha mpockOy JlatBum wiu 1o
COOCTBEHHOM MHUIIMATUBE, HE3aMeINTeNbHO nHpopMmupyeT JlaTBuio 00 O0T3bIBE
Ha3HAYEHUS JII000T0 JOJDKHOCTHOTO JIUIA B Ka4eCTBE MHCIIEKTOpa /s JlaTBuw.

b.  VBemomiieHHe, O KOTOPOM TOBOPHUTCS B IIyHKTE a. BBIIIE, CUMTAETCS IOJIYYEHHBIM
JlaTBueil uepe3 ceMp AHEH MOCIIE AaThl HANPaBiIeHUS! ATEHTCTBOM TaKOI'O yBEIOMIICHUS
JlaTBHHM 3aKa3HOM KOPPECIIOHACHIIMEHM.

BU3bI
Cratpsg 12

JlaTBUS mpu HEOOXOAMMOCTH B T€UCHHE OJHOTO MeCsIla MOCie MOMydeHus 3ampoca oo
9TOM TIPENOCTaBISET YKAa3aHHOMY B TaKOM 3alpoce HA3HAYEHHOMY HWHCIIEKTOPY
COOTBETCTBYIOIIYI0O MHOTOKPAaTHYIO BbE3IHYIO/BBIC3THYIO W/WINW TPAH3UTHYIO BU3bI, YTOOBI
o0ecreynTh WHCIEKTOPY BO3MOXKHOCTh Bbhe3[a M IMpeObIBaHUS Ha TeppuTopuu JlaTBuu B
eNIAX BBIMOJHEHUs ero/ee pyHKImid. JIroOble 3ampoiieHHble BU3bl JCHCTBUTEIbHBI HE MEHEE
OTHOTO TOJa W B Clydyae HEOOXOIMMOCTH BO30OHOBISIOTCS Ha MEPUOJ Ha3HAYCHUS
MHCHEeKTopa B JIaTBuIO.



JOIMOJIHUTEJIBHBIE TTOJOKEHUSA
Cratps 13

B Tex cmywasx, xorma JlatBusi Wi ATEHTCTBO YKa3bIBalOT Ha HEOOXOIMMOCTH
onpenenutb B J[OMOJTHUTENBHBIX MOJOXKEHUAX, KaKUM 00pa3oM clleAyeT HPUMEHSTh
MEpBI, U3JI0KEHHBbIE B HacTosAweM [Iporokone, JIaTBusg M AT€HTCTBO COIVIACOBBIBAIOT
Takue JlONOIHUTENbHBIC II0JI0KEHHS B TEYEHUE JEBSIHOCTA THEU I10CJE BCTYIUICHUS B
cwity Hactosiero IIporokona mim, B TeX Cilydasix, KOTAa yKa3aHHe Ha HEOOXOAUMOCTh
TakuX J[ONOJHUTENIBHBIX IOJIOKEHUN JACTCS IOCIE BCTYIUICHUS B CHIIY HACTOAIIETO
IIpoTokona, - B Te4eHHE AEBIHOCTA JHEH I0CIIE JaThl TAKOTO YKa3aHHUS.

Jlo BcrymieHuss B CHIy JIIOOBIX HEOOXOAMMBIX JIOMOMHUTENBHBIX TOJOXKEHUH
ATEHTCTBO UMEET MPaBO NMPUMEHATH MEPHI, U3JI0KEHHBIE B HacToseM [IpoTokore.

CHUCTEMDBI CBsI3U1
Crartps 14

JlatBus maet paspemieHue ATEHTCTBY CBOOOJHO MCIOJB30BATh IJISl CITY>KEOHBIX Ieseit
CUCTEMBl CBSI3U Mexay uHcnekropamu AreHtctBa B JlatBum u lleHTpanbHbIMU
yUpexXAeHUIMU ATEHTCTBa W/uiu PernoHanbHbIMH OrOpO, BKIIOYas IMepenadyy B
HEaBTOHOMHOM WJIM aBTOHOMHOM peXHMe MH(POpPMAalUH, MOCTYNAIOIIEH OT yCTPOHCTB
AreHTCcTBa AJI1 COXPAaHCHUSA I/I/I/IJ'II/I Ha6J'IIOI[€HI/I$I WM OJIs1 HBMGPGHHﬁ, A o0ecreunBaeT
3alIUTy TAKOW CBA3U. ATEHTCTBO MoOCie€ KOHCyiabTanuii ¢ JlaTBueill nmeer mpaBo
MCIIONIb30BaTh YCTAHOBJICHHBIE Ha MEKIYHApOIHOM YPOBHE CHCTEMBI MPSIMOU CBSI3H,
BKJIIOYasl CITYTHUKOBBIC CUCTCMBI U JPYTHUC BU/bL I[B.JIBHGFI CBs31, HC HUCIIOJIb3YCMbBIC B
JlaTBun. ITo mpockbe JlaTBum wunum  AreHTcTBa MMOAPOOHOCTH, Kacaroluecs
OCYUIECTBJIEHHSI ATOrO0 IyHKTAa B OTHOIIEHUWU Tepefayd B HEAaBTOHOMHOM WJIU
aBTOHOMHOM peXHMe HH(POpPMAIMH, MOCTYMAIMEH OT YCTPOHCTB ATEHTCTBA IS
COXpPAaHCHUSA I/I/ HIJIN Ha6JHOZ[€HI/ISI HIJIN JJIL I/ISMepeHHﬁ, OIPCACIIAOTCA B
I[OHOJ'IHI/ITCJ'H)HBIX ITOJIOKCHUAX.

[Ipm ycTaHoBIEeHHU CBA3M W Tepenade WHPOPMAIMH, KaK 3TO HPETyCMaTPUBACTCS B
IYHKTE a. BBIIIE, HAAJISKAIMM 00pa3oM YYHUTHIBACTCS HEOOXOIUMOCTH 00ECTICUEHHS
3alIMThl MHQOPMALIUK, SBISIOMIEHCS OOBEKTOM COOCTBEHHOCTH, HIM KOMMEPYECKH
qyBCTBUTEIbHONH HH(MOpManuu win TOH HHOOpPMAMK O KOHCTPYKIHH, KOTOPYIO
JlaTBus cunTaer 0co00 YyBCTBUTEIIBHOM.

3AIIUTA KOH@HZ[EHHPIAJILHOFI NH®OPMALINA
Crartpsa 15

ATEHTCTBO TOIJIEPKUBAET CTPOTHH pekUM obOecniedeHUs: A((HEKTUBHON 3aIIUTHI OT
PACKpBITUSI KOMMEPYECKHX, TEXHOJOTHUYECKUX M MPOMBIIIICHHBIX CEKPETOB U JIPYTroi
KOH(UICHINATEHOW WHPOPMAIIUU, KOTOPBIE CTAHOBSITCS €My H3BECTHBIMH, BKIIOYAs
Takyl0o HMHPOpPMANHWIO, KOTOpas CTAHOBHUTCS HW3BECTHOW ATEHTCTBY B  XOJe
ocyIiecTBieHus HacTosmero [IpoTokona.

PG)KI/IM, 0 KOTOPOM I'OBOPHUTCS B ITYHKTC a. BBIIIC, BKJIIOYACT, B YaCTHOCTHU, IMOJIOKCHUI,
OTHOCAIIHECA K:
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1) Oo0ImMKM TIPpUHIIMIIAM ¥ CBSI3aHHBIM C HUMH MepaM [0 OOpaIleHUI0 ¢
KOH(UICHIMATBFHOU HH(OpMAaLIUEH;

il) ycnoBusM HaliMa TepCOHaNa, KacaloOUIMMCS 3alIUThl KOH(HUACHIHATEHON
nHpopmanuu;

iil) mpomeaypaM B CiydasX HapylleHHMH WM TIpPENNojaraéMblX HapyLICHUH
KOH(HICHIIMATBHOCTH.

PG)KI/IM, O KOTOpPOM TOBOPHUTCA B IIYHKTC a. BBIIIC, YTBCPKAACTCA U MNCPUOINYCCKU
paccmatpuBaetcsi CoBeTOM.

MINPUJIOXEHUA
Cratpsa 16

[Ipunoxenus k HactosimieMy [IpoTOKoiy SIBISIIOTCS €ro HEOTHEMJIEMOW 4YacThio. 3a
UCKITIOYEHHEM IieNiell BHeceHus nmonpaBok B [Ipunoxenus:, TepmuH "[Iporokon", kak oH
yHoTpeOJIsieTcsl B HACTOALIEM JIOKyMEHTe, o3HayaeT [Iporokon u [Ipunoxenus, BMmecte
B3ATHBIC.

B nmnepedeHr BHIIOB [€ATENIBHOCTH, YKa3aHHbIX B IIpwioxenuu I, u mnepedeHb
o0opyaoBaHus U Matepuana, ykazanubeix B [Ipunoxxenuu 11, CoBeToM MOTYT BHOCUTBCS
MOMPABKH MO0 pPEeKOMEHIanuu co3nanHoi CoBeroMm pabodeld TpymHmbl 3KCIEPTOB
OTKpBITOro coctaBa. JIroOasi Takas mompaBKa BCTYNAeT B CUIIy Y€pe3 YEThIpE Mecsiia
nocyue ee npuHiITus: CoBETOM.

BCTYIIVIEHME B CJ1Y
Cratpsa 17

Hacrosimmit [IpoTokos BcTynaer B CUily Mocie NOAMUCaHUs NpeacTaBuTenssMu JlaTeumn
1 ATEHTCTBA.

JlaTBus MOXET B J1000€ BpeMs /10 TOro, Kak HacTosumii IIporokon BCTymuT B cuiy,
3asBUTb, YTO OHA OyJIeT NPUMEHATh HacTosAuMi [IpoTokon Ha BpeMEHHON OCHOBE.

['eHepasbHBII TUPEKTOpP HE3aMEMJIUTENBHO HHPOPMHUPYET BCE TOCYyAapCTBa - YJIEHBI
AreHTCcTBa 0 MI00OM 3asiBICHUH O MPUMEHEHHH HacTosiero [IpoTokosia Ha BpeMEeHHOM
OCHOBE U O €ro BCTYIUJICHUU B CUITY.

OIIPEJAEJIEHUSA
Cratbs 18
Jns ueneit Hactosimero [Iporokona:

OTHOCSIHII/ICC)I K AACPHOMY TOIIJIMBHOMY IIMKJIY HAYYHO-HUCCJICAOBATCIBCKHUEC M OIIBITHO-
KOHCTPYKTOPCKHE Da6OTI>I O3HAYar0T ACATCIbHOCTL, KOTOpasi KOHKPETHO OTHOCHUTCA K
J'IIO6OMy ACIICKTY pa3pa60TKH mnmponecca ni CUCTCMbI JIF000T0 U3 CJICAYOIICTO:

- KOHBEPCHH AJIEPHOTrO MaTepuasa,
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- o0oramieHus SaepHOro MaTepuaa,
- W3TOTOBJICHHS SIEPHOTO TOILTUBA,
- PEaKToOpOB,

- KPUTHUYECKUX COOPOK,

- nepepabOTKH SAEPHOTO TOIUTNBA,

- 00paboTKu (He BKJIOYasl MEePEyMakoBKU WM KOHIUIIMOHUPOBAHUS, HE
mpeaAyCMaTpuBaromicro pasacjiCHusA 3JICMCHTOB, JIA XPaHCHUA HIIU
3aXOpPOHEHHMS) OTXOJOB CPEAHETO WM BBICOKOTO YPOBHSI aKTMBHOCTH,
COJIepXKaIIUX Ty TOHUM, BRICOKOOOOTAIIEHHBIN ypaH WK ypaH-233,

HO HC BKJIFOYAKOT ACATCIIbHOCTD, OTHOCAIYIOCA K TCOPCTUUCCKHUM NI
q)yHI[aMeHTaJIBHLIM HAay4YHbIM HCCJICHOBAHHUAM WM K HAYYHO-HCCICHOBATCILCKUM U
OIIBITHO-KOHCTPYKTOPCKUM pa60TaM o MIPOMBIINIJICHHBIM IMPUMCHCHUAM
paannoun30oTOoII0B, MCECIHUIIMHCKHM, THAPOJOTUICCKUM n CENbCKOXO03MCTBEHHBIM
MNPUMCHCHUAM, HU3YYCHUIO HOCJ'ICI[CTBH?I IJIg 310pOBbs U Oprma}omeﬁ Cpeabl U IO
YCOBCPUICHCTBOBAHUTIO TCXHUYCCKOTO 06CJIy)KI/IBaHI/ISI.

[lmonmaaka oO3HA4YaeT TEPPUTOPHUIO, TPAHULBI KOTOpOW ompeneneHsl JlaTBueil B
COOTBETCTBYIOIIEH HH(POPMALIMK O KOHCTPYKLUHU YCTAHOBKH, BKJIIOYasi OCTAHOBJICHHYIO
YCTaHOBKY, a Takk€ B COOTBETCTBYIOILIEH WHGOpMAIMU O MECT€ HaXOXKICHHS BHE
YCTaHOBOK, TJle OOBIYHO HCIIOJIB3YETCS SACPHBIA MaTepHall, BKIIOUYasi 3aKPBHITOE MECTO
HaXOXXJIEHUS BHE YCTaHOBOK, I'Jic OOBIYHO UCIIOJIB30BAJICS SACPHBIN MaTeprai (KOTOpbIe
OTPaHUYMBAIOTCI MECTaMU HaxOXACHMs, TJe HMEIOTCS Topsuue KaMmepbl WU
OCYUIECTBIIANIACh  JIEATENBHOCTh, CBA3aHHAasT C  KOHBEpCUEH, o0OoraiieHueM,
W3TOTOBJICHHEM WM TepepaboTkoi TorumBa). [lnomanka BKIIIOYAeT Takke BCE
O6’B€KTI)I, COBMCCTHO PA3MCIICHHBIC C YIIOMSAHYTBIMU BBIIIC YCTaHOBKOﬁ NI MECTOM
HAXO0XJICHUS, C LENbI0 MPEJIOCTABICHUS WIH HCIOJIb30BaHUS CYIIECTBEHHBIX CPEICTB
obecrieyeHust, BKIIIOYas: TOpsiUMe Kamepbl i 00pabOTKH OOMyUEHHBIX MaTepHaloB,
HE CcoJepKalluX SJACpHBIA Marepuan; YCTAaHOBKM s OOpabOTKH, XpaHEHUS H
3aXOpPOHEHHS OTXOOB; a TAKXKE 3[]aHHs, CBSI3aHHBIC C COTIACOBAHHOH JESITEIHHOCTHIO,
omnpeneneHHo# JIaTBueil B COOTBETCTBHM CO CTaThel 2.a.1v) BHIIIIE.

CHsATasl ¢ IKCIUTyaTallii yCTAHOBKA WJIM CHATOE C JKCIUTYaTaIllMl MECTO HAaXOXKICHUS
BHE YCTAaHOBOK O3HAYalOT OOBEKT WJIM MECTO HaXOXICHHS, Ha KOTOPBIX
JNEMOHTHPOBAHBl WJIM CHENIaHbl HETMPUTOAHBIMH K OKCIUTyaTalldd OCTaBIIHECS
KOHCTPYKIIMU B 000pyI0BaHUE, BAKHBIE /IS €e(€Tr0) UCIIOIb30BaHUsA, TaK YTO OHA(OHO)
HE UCHOJB3YeTCs JUIs XpaHEHUs SICPHOIO Marepuasa M HE MOXKET Jajee
UCTIOJIb30BaThCSl 711 OOpaIleHusi C SACPHBIM MaTepuaioMm, ero o0pabOTKH WM
MCTIOJIb30BaHUSI.

OcraHoBlICHHAs VYCTaHOBKA MM 3aKpPhITOC MECTO HAaXOXKJCHUS BHE YCTAaHOBOK
03HAYalOT 00BEKT WM MECTO HaXOXKIACHUA, DKCIUTyaTallkusd KOTOPBIX IMPEKpallcHa U U3
KOTOPBIX U3BAT HILGpHBIfI MaTcpHrajl, HO KOTOPbIC HC CHATHI C OKCIUTyaTallhuu.

Bricokoo0oTraineHHbIi YpaH 03Ha4aeT ypaH ¢ 00orameHueM 1o u3oroiy ypan-235 20%
WA BBIIIE.
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O160p Mpobd OKpYI)KAIOIIEH cpe/ibl B KOHKPETHOM MECTE HAaXOXKIEHHUsS O3HA4aeT O0TOOp
npo0 OoKpyKarolieil cpenbl (HampuMep, BO3IyXa, BOJABI, PACTUTEIHHOCTH, IOYBHI,
3arpsiI3HEHUI) B ONPEEICHHOM ATEHTCTBOM MECTE HaXOXAECHUS U HENOCPEACTBEHHOMN
OMM30CTH OT HEro ¢ LEJIbI0 COACHCTBUS ATEHTCTBY B IOATOTOBKE BBIBOJIOB 00
OTCYTCTBUM HE3asIBJICHHBIX SJEPHOTO MaTepHajia WIW SIAEpHOU AESITETbHOCTH B 3TOM
OTIpeICIECHHOM MECTE HaXOKICHUSI.

Ot60p mpobd oKkpysKaromel cpefbl Ha OOMIMPHOW TEPPUTOPUHU O3HAYAET OTOOp MPoOd
OKpyXarouie cpenpl (Hampumep, BO3AyXa, BOJAbI, PACTUTEIBHOCTH, IOYBBHI,
3arpsi3HEHUI) B pslle OINpeNeleHHbIX ATEHTCTBOM MECT HaXOXKIEHHUS C LeNblo
COJICHCTBUSI ATEHTCTBY B TMOATOTOBKE BBIBOJOB OO0 OTCYTCTBUH HE3asBICHHBIX
SICPHOTO MaTepHasa Wil sJIEPHON NesITeIbHOCTH Ha OOIIUPHON TEPPUTOPHUH.

S nepHbIi MaTepual COTJIaCHO ONMPEAEIICHUI0, TaHHOMY B cTathe XX YcTaBa, 03HAyaeT
0001 MCXOMHBIA MaTepual Win JII0O00H CIeHAbHBIA PACIIEIUISIONUNACS MaTepHal.
Tepmun "ucxonHbll MaTepuan" HE TOJKEH TOJIKOBAThCS KaK MPUMEHSIOUIUICS K pyJe
wi orxojgam pynbel. JlrobGoe ompenenenue, nanHoe COBETOM B COOTBETCTBUH CO
cratbeid XX YcraBa ATeHTCTBA MMOCJE BCTYIUIGHHUS B Cuily Hacrtosiero [IpoTtokona,
KOTOPOE PaCIIUPAET CIUCOK MATEPHATIOB, CUUTAIONIUXCS HUCXOIHBIM MaTepUAIOM WU
CIIELUAJIbHBIM PACLICIUISIONIMMCS MaTepUaIoM, BCTYNAeT B CHIIy B COOTBETCTBUU C
HacrosuM IIpoTokonoM Tonbko nocie npuHaTus Jlatsuen.

YcraHoBka o3HayaerT:

1) peaKkTop, KPUTHUYECKYIO COOPKY, 3aBOJ MO KOHBEPCHH, 3aBOJ MO MU3TOTOBJICHHUIO,
nepepadaThIBaIOIIy0 yYCTAHOBKY, YCTAHOBKY JUISl pa3fciicHHs H30TOIOB HIIU
OTAC/IbHOC XPAHUIIUIIC, WA

il) moboe MeCTO HAaXOXKIEHUs, TIe OOBIYHO HCIOJB3YeTCS SIACPHBIM Marepual B
KOJIMYECTBAX, MPEBBINAOIINX OHH 3P ()EKTUBHBIH KHIOTPAMM.

Mecto HaxoX/IeHUsl BHE YCTaHOBOK O3HAyaeT JI0O0OH OOBEKT WM JH00e MEeCTo
HAXOXXJCHUS, KOTOpPbIE HE SBISIOTCS YCTAaHOBKOW, M TI/€ OOBIYHO HCIIOJIB3YETCS
SIEPHBIA MaTepHai B KOJUYECTBAX, PABHBIX OJHOMY (PPEKTUBHOMY KHAJIOTPAMMY HITH
MEHEE.
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COBEPHIEHO B Bene 12 utons 2001 roma B JABYX 53K3EMIUIApaxX Ha AHIJIMHCKOM

SA3BIKC.

3a [IPABUTEJIbCTBO

JIATBUMCKOWM PECITYBJIUKU:

(noonucw)

Omura Ky3ma
ITocon
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3a  MEXJIYHAPOJHOE ATEHTCTBO
10 ATOMHOM DHEPI'MU:

(noonucs)

Moxamen Onbbapaneit
I'enepanbHbII AUPEKTOP



iii)

Vi)

vii)

viii)

IMTPUJIOXEHHE 1

ITEPEYEHb BU/JIOB AEATEJIBHOCTH, O KOTOPLIX TOBOPUTCS
B CTATBE 2.a.iv) HACTOSILEI'O [TPOTOKOJIA

N3roroBnenune poTopHbIX TPyO MIst IEHTPpUQYT UiIH cOOpKa ra30BbIX EHTPUDYT.

PotopHble TpyObl /Ui HEHTpUQYT O3HAYAIOT TOHKOCTEHHBIC LUJIUHAPHI, ONHCAHUE
KOTOPBIX TpuBeeHo B pasaene 5.1.1 b) [Ipunoxenus I1.

['a3oBble 1EHTPUGYTH O3HAYAOT LEHTPU(YTH, OMUCAHWE KOTOPHIX MPHUBEICHO BO
BBOJIHOM 3aMeydaHuu K pazaeny 5.1 [punoxenus I1.

Uzrorosnenue nudpdy3noHHBIX OaphEpOB.

Juddysronnbie 6apbepbl 03HAYAIOT TOHKHE MOPUCTBIE (DUIBTPHI, ONMMCAHUE KOTOPBIX
npuBeneHo B pasnene 5.3.1 a) Ilpunoxenus 11

HzroroBnenue uiam cOOpka CUCTEM, UCTIONb3YIOIINX JIa3ephl.

Cucrembpl, UCHOIB3YIOUIME Ja3€pbl, O3HAYAIOT CUCTEMBI, BKIIOYAIOIINE TE€ MPEIMETHI,
OIMCaHue KOTOPBIX NpuBeneHO B pasaene 5.7 [Ipunoxennus I1.

H3roroBienue uimm c60pKa SJICKTPOMAIrHUTHBIX CCIIapaTOpPOB U30TOIIOB.

OJIEeKTPOMarHUTHBIE CenapaTopbl HM30TONOB O3HAYAIOT T€ MpPEIMEThl, O KOTOPBIX
roBoputcsa B pazaene 5.9.1 [Ipunoxenus Il u xoTopble coaepkaT UCTOYHUKH HOHOB,
ONMcaHue KOTOPBIX MpuBeeHo B pazaene 5.9.1 a) [lpunoxenus I1.

N3rotosienne mim cO0pKa KOJOHH WIH SKCTPAKIIMOHHOTO 000y 1OBAHUS.

KonoHHBI WM JKCTpaKIMOHHOE O0OPYJIOBAaHKWE O3HAYAIOT T€ NPEIAMETHI, ONMUCAHUE
KOTOpBIX TpHBEAEHO B pazaenax 5.6.1, 5.6.2, 5.6.3, 5.6.5, 5.6.6, 5.6.7 u 5.6.8
ITpunoxenus II.

H3FOTOBH€HI/I€ paSJIGJ'II/ITeJ'ILHI)IX COIICJI UJIN BI/IXpeBLIX pr6OK JJI aBpO[[I/IHaMI/IqCCKOFO
oboramieHus.

Pa3nenurenpHple comia WM BUXPEBbIE TPYOKH JUIS adPOJMHAMHYECKOrO OOOTaIeHUs
O3HAYar0T PasaCIUTCIIbHBIC COIIa U BUXPCBBIC pr6KI/I, OIMMCAHUC KOTOPBIX MTPHUBCIACHO
COOTBETCTBEHHO B pazzaenax 5.5.1 u 5.5.2 [Ipunoxenus 1.

Wzroronenue uiam cOOpka CUCTEM T€HEpaliy ypaHOBOI IJIa3MBbl.

CucTeMbl reHepalluy YpaHOBOHU MJIa3Mbl O3HAYAIOT CHCTEMBI JJIsl TeHepalun YpaHOBOH
IUIa3MBl, ONMCAaHNE KOTOPBIX MpUBEAEHO B paszaeine 5.8.3 Ilpunoxenus 1.

W3roroBneHre MUPKOHUEBBIX TPYO.

[{upkoHueBble TPYObI 03HAYAIOT TPYOBI, OMKMCaHNE KOTOPHIX MPUBEACHO B pasnene 1.6
[Tpunoxenus 11.




x1)

xii)

xiii)

Xiv)

XV)

[Ipon3BOACTBO MM MOBBIIIEHUE KAYECTBA TAXKEION BOJBI WIIH IEUTEPHSL.

Tsokenas Boa WK ASUTEPH O3HAYAIOT JEUTEPUid, TSKENYI0 BOAY (OKCUI AeHTepus) u
m000e Apyroe cCoeNuHEHUe NeHTeprs, B KOTOPOM OTHOIICHHE YHCIIa aTOMOB JACUTEPHS
K YHCIly aTOMOB BoJiopoja mpessimaet 1:5000.

Nsrorosnenue rpadura saepHON YUCTOTHI.

I'padurt siiepHOM YUCTOTHI 03HAYaeT TpaduT, ypOBEHb YUCTOTHI KOTOPOI'O BHIIIE, YEM 5

" 3
MWIIHOHHBIX YacTeil 00pHOTO AKBUBAJIEHTA, a INIOTHOCTH MpeBbimaet 1,50 r/cm”.

N3roroBieHne KOHTEHHEPOB AJis 00IyUYEHHOTO TOIUIMBA.

KoHrelinep nisi 00IYYEHHOTO TOIIMBA O3HAYaeT €MKOCTh ISl TEPEBO3KH W/HMIIN
XpaHeHUs OONyYEHHOTO TOIUIMBA, OOECIEYUBAIONIYI0 XHUMHUYECKYI0, TEIJIOBYIO U
paaualMOHHYI0 3alllUTy, a TaKXe OTBOJ TEIUIA paclaza BO BpPeMs NEPEMEILICHUS,
MEPEBO3KHU U XPAHECHUS.

N3roroBiieHnE peakTOPHBIX YIPABISIOMINX CTEPIKHEH.

PeakTopHble yNpaBisIONIME CTEPXKHM O3HAYalOT CTEPXKHM, OINUCAHHE KOTOPBIX
npuBeneHo B paznene 1.4 ITpunoxenus 11

N3rorosienune 0€30MacHBIX C TOYKU 3PEHUSI KPUTUIHOCTH OAaKOB U PE3EPBYapOB.

be3onacHble ¢ TOYKM 3peHUs] KPUTUYHOCTU OaKy U pe3epByapbl 03HAYAOT T€ IPEIMETHI,
ONMcaHue KOTOPBIX MpUBeIeHO B pa3aenax 3.2 u 3.4 [Ipunoxenus I1.

W3rotoBneHue MamuH JUIst pyOKH 00JTydeHHBIX TOTJIMBHBIX JIEMEHTOB.

MarmmHbl i1 pyOKd 00JYYEHHBIX TOIUIMBHBIX 3JIEMEHTOB O3HAYarOT 00OpYIOBaHUE,
ONMCaHUe KOTOporo npuseneHo B pazaene 3.1 [punoxenus I1.

Coopy:keHue ropsuux Kamep.

Copsiure kaMepbl 03HAYAIOT KaMepy WM COCIMHEHHBIC MEXIy co00i Kamephbl 00IM
00beMOM He MeHee 6 M’, CHAOKCHHBIC 3aIIMTON, PABHOW WIM IPEBBIIIATOMICH
skBuBaJIeHT (0,5 M 0OeTOHAa IUIOTHOCTBIO 3,2 /e’ wim OoJiee, YKOMIUIEKTOBAaHHBIC
o0opytoBaHHEM [UIS TIPOBEICHHS OINEpaluid C KCIOJb30BAaHHEM JUCTAHIIMOHHOTO
yIpaBICHUSI.




IMPUJIOXEHUE 11

I[TEPEYEHb COI'JTACOBAHHOI'O OBOPYJIOBAHUA 1 HEAAEPHOI'O MATEPUAJIA

1.1.

1.2.

JJ OTYETHOCTU Ob OKCIIOPTE 1 UMIIOPTE B COOTBETCTBUM

CO CTATBEMH 2.a.ix)

PeakTopsl 1 peakTopHOe 000py10BaHHE
KoMIieKkTHBIE siiepHbIe PeaKTOPbI

SnepHble peakTOpbl, CHOCOOHBIE padoTaTh B PEXKUME KOHTPOJIUPYEMOU
CaMOIIOJIJICPKUBAIOIIECHCS LEMHOM pEeaKklUu [JEeJICHUs, HCKIKYas peaKTOpsl
HYJICBOH MOIIHOCTH, KOTOpBIE OIPENENAIOTCS KaK pPeakTOpbl C IMPOEKTHBIM
MaKCUMaJbHbIM yYpOBHEM IPOU3BOACTBA IUIYyTOHHUS, HE IPEBBILIAIOIIUM
100 rpammoOB B ro.

[MTOACHUTEJIbBHOE 3AMEYAHUE

"SAnepHblil peakTop' B OCHOBHOM BKJIIOUAET Y3JIbl, HAXOIAIIMECS BHYTPHU KOpIyca
peakTopa WU HEMOCPEJACTBEHHO MPUMBIKAIONINE K HEMY, O0OpyJOBaHUE,
KOTOPOE KOHTPOJUPYET YPOBEHb MOIIHOCTH B AKTUBHOW 30HE, U KOMIIOHEHTHI,
KOTOpBIE OOBIYHO COJCPXKAT TCTUIOHOCHUTENb TIEPBOTO KOHTYpa aKTHBHOW 30HBI
peakTopa, WIH BCTYMAIOT C HUM B HEMOCPEACTBEHHBIM KOHTAKT WM YIPABISIOT
uM.

He mpennonaraercs UCKIIOUEHHE PEAKTOPOB, KOTOPbIE HAAJESKAIIUM 00pazoM
MOTI'JIN 6LI MOABCPIHYTHCA MOILI/I(bI/IKaIII/II/I AJi1  OpOU3BOJACTBA 3HAUYUTCIIBHO
Oonpiero konmuectBa, deM 100 rpamMMoB TUTyTOHUST B TOiA.  PeakTopsi,
npeIHa3HaYeHHbIC N7 JUIMTETBHOW JKCIUTyaTallid Ha 3HAUUTENBHBIX YPOBHSIX
MOIIHOCTH, HE3aBUCHUMO OT CTCIICHHU HUX BO3MOXKHOCTEH MMpOU3BOACTBA IJIYTOHUA,
HE paccMaTpUBAIOTCS KaK "peaKkTopbl HyJIEBOM MOIIHOCTH".

PeaKTopHme Kopiyca BbICOKOT0 JaBJICHUS

Merannmuueckue Koprmyca B cOOpe HJIM HMX OCHOBHBIE 4YacTH 3aBOJICKOTO
M3TOTOBJIEHMSI, KOTOPBIE CHEIUAIbHO MpPEAHA3HAUYEHbl WM MOJTOTOBJIEHBI IS
pa3MelieHus] B HUX aKTUBHOM 30HBI SJIEPHBIX PEaKTOPOB, KaK OHU OIpe/eIeHbl B
nyHkte 1.1. Bblme, W COOCOOHBIE BBLAEPKHBATH pabodee JaBJICHHE
TEIUIOHOCUTENS TIEPBOTIO KOHTYpa.

[NOACHUTEJIbBHOE 3AMEYAHUE

Bepxusis mnuTa KOpmyca BBICOKOTO JIaBJIEHHS pEaKTOpa OXBaThIBaeTCs
MyHKTOM 1.2 Kak OCHOBHasl, 3aBOJICKOT'O M3TOTOBJICHUS, YAaCTh KOPITyCa BHICOKOTO
JIABJICHUA.

BHyTpeHHue yactu peakropa (Hampumep, NOAEPKUBAIOIINE KOJOHHBI U IUIUTHI
aKTUBHOM 30HBI U JApPYyrUe BHYTPEHHHE YacTU KOpPIyca, HAMpPAaBIAIOIIUE TPYObI



1.3.

1.4.

1.5.

1.6.

JUISL  PEryJUpPYIOIIUX CTEpP)KHEW, TEIUIOBbIE SKpaHbl, IMEPErOpoAKH, TPyOHbIE
pelIeTKH aKTUBHOW 30HBI, TIACTUHBI U dy3opa U T.1.) OOBIYHO MOCTABISIFOTCS
[IOCTaBUIMKOM peakTopa. B HEKOTOpPBIX Cilydasx OIpEEICHHbIE BHYTPEHHHE
OIMOPHBIC KOMIIOHCHTHI BKIIIOYAIOTCA B H3TOTOBJICHUC KOpPIIyCa BBICOKOIO
JIaBieHUs. OTH MPEAMETHI SIBISIFOTCS TOCTATOYHO BAXKHBIMH C TOYKU 3PEHUS
0€30MacHOCTH M HAJIeKHOCTU SKCIUTyaTallud PEakTOpoB (M CIIeOBATENBHO, C
TOYKHU 3PCHUMA FapaHTPIfIHI:IX 06H33T€HBCTB U OTBETCTBCHHOCTU IIOCTaBIIMKa
peakTopa), YTOObl UX MOCTAaBKa BHE PaMOK OCHOBHOTO COTJIAIIEHUS O MOCTaBKE
CaMOTro peakTopa He craja Obl OOBIYHOM MpakTUKOW. [1o3TOMYy, XOTS OTHENIbHAS
MOCTaBKa ATHX YHUKAIbHBIX, CIIEIUATIBHO MPEAHA3HAYEHHBIX U MOATOTOBICHHBIX,
BOXHBIX, KPYIHBIX H JOPOTOCTOSIIIMX IPEIMETOB He o00s3arenbHo Oynaer
paccMaTpuBaTbCs KakK BBIMAAamoIias M3 c(epbl MHTEPECOB, TaKOM CIOco0
MOCTABKU CUUTAETCS] MAJIOBEPOSTHBIM.

MamuHbI U151 3arPY3KHU U BHITPY3KH PeaKTOPHOI0 TOILIUBA

ManunynsatopHoe  00OpyJOBaHUE, CIELMAIBHO  IPEJHA3HAYEHHOE MU
MIOATOTOBJICHHOE JJIA 3arpy3KU WJIM U3BJICUYCHUS TOIUINBA U3 SACPHBIX PEAKTOPOB,
KaK OHHU OIIpeleseHbl B IyHKTe l.l1. BbllIe, KOTOPOE MOKET HCIIOIb30BaThCS,
KOTJ]a pEeakTop HaXOAWUTCS TMOJA Harpy3Kod, WiM oO0JagaeT TeXHUYECKUMHU
BO3MOXXHOCTSIMU  JUIsl TOYHOTO MO3UIMOHUPOBAHUSA WJIM OPUEHTUPOBAHMS,
MO3BOJISIOIIMMU NIPOBOJIUTh Ha OCTAHOBJIEHHOM PEAKTOPE CIIOKHBIE pabOTHI 1O
neperpyske TOIUIMBA, HPU KOTOPHIX OOBIYHO HEBO3MOXKHBI HEMOCPEICTBEHHOE
HaOJII0IeHUE UITH MIPSIMOM TOCTYT K TOILIUBY.

PeakTopHBIe yNIpaBIsIOIIHE CTEPKHH

CrepxHH, CHIEIIMAIBLHO TIPEIHa3HAYCHHBIC WA MMOATOTOBJICHHBIC JIsl YIIPaBICHUS
CKOPOCTBIO PEaKIMH B SACPHBIX PEaKTOpax, Kak OHU oIpejaeneHbl B myHKTe 1.1.
BBIIIIE.

I[TOACHUTEJIbBHOE 3AMEYAHUNE

CIO,Z[a K€ BKIIIOYAKOTCA, IOMUMO 4aCTH, nornomafomeﬁ HeﬁTpOHLI, €C OIIOPHBIC U
MOABCCHBIC KOHCTPYKIIMH, CCJIN TOCTABKA MIPOU3BOAUTCA Ppa3JdCJIbHO.

PeakTopHble TPYObI BHICOKOTO AaBJIEHUSI

TpyObl, KOTOpBIE CIEUMAIBHO TMpEeIHA3HAYEHBl WM TOATOTOBICHBI IS
pa3MeIIeHNs B HUX TOIUTMBHBIX 3JIEMEHTOB M TEIUIOHOCHUTEIIS IIEPBOTO KOHTYpPA B
peakTopax, Kak OHH OIpeJeNieHbl B IMyHKTe 1.1. BhIIe, mpu pabouem TaBlICHHH,
npesbimatommeM 5,1 Mlla (740 ¢yHT/KB. q10iim).

HupkonueBbie TPYOBI

TpyObl nnu cOopku TpyO U3 METANIMYECKOTO0 LUPKOHUS WM €ro CIUIaBOB, IO
Becy npesbimarontue 500 Kr B Te4eHHE JTF000r0 12-MecsadyHOTO Mepruoaa, KOTOphIe
CHelManbHO IpeJHa3HauY€Hbl WJIM [OATOTOBJIEHBl JJS HCIHOJB30BAHUSA B
peakTopax, Kak OHU OIpEAEeHbl B MyHKTE 1.1. BBIIE, U B KOTOPBIX OTHOLLIEHUE
10 Becy radHus K HMpKOHUIO MeHbIie yem1:500.



1.7.

2.1.

2.2

Hacocnl MEPBOro KOHTypa TECIMJIOHOCUTEJISA

Hacocm, CIICIIMAJIBHO npeaHa3HAUYCHHBIC 1501058 IIOATOTOBJICHHBIC JJISL
noAACPIKaHUs MUPKYJISIOUN TCIINIOHOCHUTCIISA IepBoOro KOHTypa SAACPHBIX
PEaKTOpPOB, KaK OHM OIpEeIeSIeHbI B MyHKTE 1.1. BhIIIIE.

I[TOACHUTEJIbBHOE 3AMEYAHUNE

CrienuanbHO TMpeIHAa3HAUYCHHBIC WM MMOATOTOBICHHBIE HACOCHI MOTYT BKJIFOYATH
CJIOKHBIE, VYIUIOTHCHHBICE WJIM MHOTOKPATHO YIUIOTHEHHBIE CHCTEMBI JJIs
MPEIOTBPALICHUS] yTEUKH TEIUIOHOCUTENSI MEPBOrO0 KOHTYypa, Te€pPMETHUYHBIC
HACOCHI M HAcOChl C CHCTEeMaMH HWHEPIHAIbHOM Macchl. OTO OIpeleicHHe
KacaeTcsi HAacOoCOB, aTTECTOBAaHHBIX Mo kiaccy NC-1 HIM SKBUBAJICHTHBIM
CTaHJapTam.

Hesinepubie MmaTepuaibl 1Ji peaKTOPOB
JeiiTepuii M TsIZKe1as1 BOAA

ewitepuii, Tsokenas Boaa (OKWCh JAeHTepus) W JIF0OOE APYroe COCIMHEHHE
JIeiTepus, B KOTOPOM OTHOIICHHE YWCIa aTOMOB JEHTepusi K YHUCIy aTOMOB
Bozpopoza npessimaet 1:5000, npegHazHaueHHbIE AJI UCIIOJIB30BAHUS B AJIEPHBIX
peakTopax, KaK OHHU ONpeIeiIcHbl B IyHKTe 1.1. BBIIIe, B KOJUYECTBAX,
npeBbimarmux 200 Kr aTOMOB AeUTepHs AJIs JTF0O0W OJHOW CTPaHBI-TIONyJaTelIs
B TE€UYEHHUE JTI000r0 12-MeCcIYHOro nepuoaa.

SinepHo-4yucTolil rpadguT

I'padut, ypoBEeHb YUCTOTHI KOTOPOTO BHINIE, YeM 5 MIJJTHOHHBIX YacTeld OOPHOTO
OKBHBAJCHTA, W ILUIOTHOCTb mpeBbimaer 1,50 r/em’, npeIHa3HauYeHHBIA s
MCIIOJIb30BaHUSA B AJIEPHBIX PEAKTOPaX, KaK OHH ONpe/eeHbl B yHKTe 1.1 BbIIe,
B KOJMYECTBAX, MPEBBIMIAIOIINAX 3x10* kr (30 METPHUYSCKUX TOHH) JUIS JTFOOOU
OJIHOW CTpaHBI-TIOTyYaTess B TEUCHHE JIF0O0T0 12-MecsYHOoro nepuoa.

I[TPUMEYAHUNE

Jiss meneit 3KCIOPTHOTO KOHTPOJISL MPaBUTENBCTBO ONpeaesser, OyayT Ju
JKCIIOPTHBIE MApPTHH COOTBETCTBYIOIIETO BBIMICYKA3aHHBIM XapaKTEPUCTHUKAM
rpaduTa UCIOIb30BaTHCS B AJEPHBIX PEAKTOPAX.

YcranoBku st mepepadoTKM  O0JIyYeHHBIX TOIUVIMBHBIX 3JJIEMEHTOB M
o0opyoBaHMe, CNENHAJBLHO TpPeIHA3HAYEHHOE WJM MOAr0TOBJIEHHOE sl
3TOr0

BBOJIHOE 3AMEYAHUE

[lpu mepepaboTKe OOMYYEHHOTO SAEPHOTO TOIUIMBA TUTYTOHWH U ypaH
OTJEISAIOTCS OT BHICOKOAKTUBHBIX MPOJYKTOB JEIICHUS U JPYTUX TPAHCYPAHOBBIX
3JIEMCHTOB. I[JIH TAKOro pasACICHUA MOT'yT MCIIOJIb30BaThCAd PA3JIMYHBIC
TexHoJioruueckue mpouecchl. OmHako co BpeMmenem mporecc "[lypekc" cran
HanOoJsiee PACHpPOCTPAHCHHBIM M TPUEMIIEMBIM.  DTOT TPOILECC BKIIOYAET
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pacTBOpeHHE OOJyYCHHOTO SICPHOTO TOIUIMBA B  a30THOM KHCIOTE C
NOCJIEAYIOIIMM  BBIICIGHUEM ypaHa, IUTYTOHUS M TPOAYKTOB  JICJICHHS
HKCTPAKLHUEH PAaCTBOPUTENEM C IMOMOIIbIO TpuOyTmidochara B OpraHuIecKoM
paz0aBurerne.

TexHonoruyeckue MPOLECCHl Ha pa3lWyHbIX ycTraHoBkax tuna 'Ilypekc"
aHAJIOTUYHBI U BKJIIOYAIOT: HW3MeEJIbUYCHHE OOIYYCHHBIX TOIUIMBHBIX 3JIEMEHTOB,
pacTBOpEHHE  TOIUIMBA,  OSKCTPAKIMIO  PAcTBOPUTEIEM U XpaHEHHUE
TEXHOJIOTHYECKON KHUAKOCTH. MOXKET HUMETbCS TakkKe O00O0pyJdOBaHUE IS
TEIUIOBOM JIEHUTPALlMM HUTpaTa ypaHa, KOHBEPCUU HHUTpaTa IUTyTOHUS B OKHUCh
WIM METall, a Takke JJig 00paboTKU KHUAKHX OTXOJIOB, COAEPIKAIMIUX MPOTYKTHI
JEJICHUsS, 10 TOay4YeHus: (GOpMbI, TPUTOIHON AJIs MPOJOIKUTEILHOTO XPAaHEHUS
i 3axopoHeHus. OHAKO KOHKPETHBIC THITHI U KOHPUTYparusi 000pyI0BaHHMS,
BBITIOJHSIONIETO 3TU (PYHKIMH, MOTYT pa3inyaThCcsl Ha Pa3IUYHBIX YCTAaHOBKaX
tuna "[lypekc" 1O HECKONbKUM TMpPUYMHAM, BKIIOYas THUIBI M KOJHYECTBO
OOJIy4eHHOr0  SIIEPHOTO  TOIUIMBA,  MOJUIeXKAIIEro  mnepepaboTke, U
MpPEANOIaraéMblii  TIPOLIECC OCAKICHUS H3BIEKAEMBIX MATEpUAJOB, a TaKKe
OPUHLUIBI  o0ecrieyeHus: O€30MacHOCTH M TEXHUYECKOro OO0CITyKMBaHMUS,
MPUCYIIHE KOHCTPYKIIMU JaHHOW 0OCTaHOBKH.

"VcraHoBKa sl epepaboTKH OOMyYeHHBIX TOIUIMBHBIX 3JIEMEHTOB" BKIIIOYAET
000pyZI0BaHNE U KOMIIOHEHTHI, KOTOPhIE OOBIYHO HAXOJATCS B IPSIMOM KOHTAKTE
¢ 00JIy4E€HHBIM TOIJIMBOM U OCHOBHBIMH TE€XHOJIOTMYECKMMHU MTOTOKAMHU SIIEPHOTO
MaTepHaia 1 NpoAyKTOB JEJIEHUs, U HETIOCPEACTBEHHO YIPABIISAIOT UMH.

Ot MpOoNHeCCChl, BKJIKOYAA IMOJHBIC CHUCTCMbI Ui KOHBCPCHUM IUIYTOHUSA U
MIPOM3BOJICTBA METAJUIMYECKOTO TUTYTOHHUS, MOTYT OBITh WACHTH(PHUIIMPOBAHBI 110
MepaM, TPUHUMAeMbIM JUIsl TMPEIOTBPAICHHUS OIMACHOCTEH B CBS3H C
KPUTUYHOCTBIO (HAIIpUMEp, MEpaMH, CBS3aHHBIMU C T€OMETpHUei), 00IydYeHuEM
(HampuMep, MyTeM 3alUThl OT 00JyUYEHHsI) U TOKCHYHOCTBIO (HalpuMep, Mepamu
0 YJIep>KaHHIO).

[Ipenmersl 00OpyZOBaHUS, Ha KOTOpbIE, KAaK CUMTAETCS, PACHPOCTPAHAETCS
3HayeHue ¢passl "M 00OpYIOBaHUE, CIELUAIBHO NpPeAHA3HAYEHHOE WU
NOJATrOTOBJICHHOE" 1711 mepepaboTKH OOJyUEHHBIX TOIUIMBHBIX 3JIEMEHTOB,
BKJIFOYAOT:

MammuHbl 111 pyOKH 00,1y4eHHBIX TOIUIMBHBIX 3JIEMEHTOB
BBOJHOE 3AMEYAHUE

D10 000pyIOBaHUE HCIIONB3YETCS JJISi BCKPBHITHS OOOJOYKH TOIUIMBA C IIEJIBHIO
MOCJIEAYIONIEro pacTBOPEHUs O0IyYeHHOro siiepHoro Marepuana. Kak mpasuio,
WCIIONB3YIOTCS CIIEUAIbHO MpeJHa3HAYCHHbIE, CKOHCTPYHUPOBAaHHBIC 7Sl PyOKH
MeTajula yCTPOMCTBA, XOTSI MOXKET HCIIOJIb30BaThCsl U 0Oo0Jiee COBEPIICHHOE
00opya0BaHKE, HAIIPUMED JIa3€Phl.

JlMcTaHIIMOHHO ynpaBisieMoe 000pyJOBaHUE, CIIEUAIBHO MIPEeJHA3HAY€HHOE WIN
MOJATrOTOBJICHHOE JJIsl MCIIOJIb30BAaHUS Ha YCTAaHOBKE IO NepepadoTKe, KaK OHa
olpeneieHa BbIIIE, IS pe3KU, pyOKM WM Hape3ku COOpOK, IMyYKOB HIIU
CTEepKHEN 00JIy4EeHHOTr0 SIEPHOTO TOILUIMBA.
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3.3.

34.

JuccosbBepbl
BBOJIHOE 3AMEYAHUE

B nucconpBepsl OOBIYHO MOCTYTAET M3MEIbUEHHOE OTpaboTaBIlee TOILIMBO. B
TUX Oe30macHBIX C TOYKH 3pEHHUs] KPUTHUYHOCTH pe3epByapax OOIyueHHBIH
SAJIEPHBIN MaTepuas pacTBOPSETCS B a30THOM KHCIOTE, U OCTAIOUIHecs 0Ope3Ku
000J10Y€K BBIBOAATCS U3 TEXHOJIOIMYECKOT'O TIOTOKA.

be3onacHple ¢ TOYKM 3peHUs KPUTHUYHOCTU pe3epByaphl (Hampumep, Majaoro
IUaMeTpa, KOJIbLIEBbIE WM TMPSAMOYTOJIbHBIE  pe3epByaphbl), CHEIHAIbHO
MpelHa3HaYeHHbIE WM MOATOTOBJICHHBIE ISl MCIOJNb30BAHUS HAa YCTaHOBKE IO
nepepaboTKe, Kak OHM ONpEeJeNeHbl BBIIIE, I PACTBOPEHUS OOJIYyYEHHOTO
AIEPHOTO  TOIUIMBA,  KOTOpPbIE  CHOCOOHBI  BBIAEPKUBAaTH  rOPAYYIO,
BBICOKOKOPPO3UOHHYIO JKUJIKOCTH M MOTYT JHCTaHIMOHHO 3arpyXarbcsi H
TEXHUUYECKHU 00CTYKUBATHCA.

IKCTPAKTOPHI H 000PyA0BaHHE ISl IKCTPAKIMH PACTBOPHUTEIEM
BBOJIHOE 3AMEYAHUE

B 3KCTpakTOphI ¢ pacTBOPUTENIEM MOCTyHAECT KaK pacCTBOP OOJyYEHHOTO TOILINBA
U3 JHUCCONBBEPOB, TaK M OPraHMYECKU pacTBOp, C MOMOIIBIO KOTOPOTO
pa3fensroTCcs ypaH, IUTYyTOHHA M TPOXYKTHl neneHus.  OOopyaoBaHue Uis
AKCTPAKIIMK PACTBOPUTEIEM OOBIYHO KOHCTPYHPYETCS TaKHUM 0Opa3oM, YTOOBI
OHO YJIOBJICTBOPSUIO JKECTKMM OSKCIUTyaTallMOHHBIM TPEOOBAaHUSM, TaKHM, Kak
JUITENIBHBIA CPOK CIyXObl 0€3 TEeXHHYECKOro OOCIy)XMBAaHUS WM JIeTKas
3aMEHSeMOCTb, MPOCTOTa B HKCILUTyaTalldd M yNPABJICHUH, a TaKkKe THMOKOCTh B
OTHOIIICHHH U3MEHEHHUS TapaMeTPOB IpoIiecca.

CrenuanbHO TpeJHA3HAYCHHbIE WM TMOATOTOBIEHHBIE AKCTPAKTOPHI  C
pacTBOpPUTCIICM, TAKHC, KaK HACAJOYHLIC WJIMW 1YJIbCAIUOHHBIC KOJIOHHBI,
CMECUTEIILHO-OTCTOMHEIE arraparbl HJIN IICHTpO6e)KHLIe KOHTAKTHBIC aIlliapaThl
JUIS WCIIOJIb30BAaHUS Ha YCTaHOBKE IO 00paboTke OOJyYeHHOTO TOTUIMBA.
DKCTPaKTOpPhl C PACTBOPHUTENEM JIOJKHBI OBITH YCTOMUMBBI K KOPPO3ZHOHHOMY
BO3JICHCTBUIO a30THOM KHCJIOTBL.  DKCTPAKTOPHI C PACTBOPHUTENEM OOBIYHO
W3TOTaBIIUBAIOTCS C COOJTIOJICHUEM YPE3BBIYAHO BBHICOKHX TPEOOBAHM (BKITFOUAS
NPUMEHEHHE CIEIMaIbHBIX METOJIOB CBAapKW, HHCIEKIWH, oOecreyeHne u
KOHTPOJIb KayecTBa) W3 MAJOYIJICPOJMCTHIX HEPXKABCIOIIUX CTalel, TUTaHa,
HUPKOHHUA UJIN APYTUX BBICOKOKAYCCTBCHHBIX MaTCPHUAJIOB.

XuMuyeckue pe3epByapbl A5 BbIIeP:KUBAHUS WM XPaHEHUS
BBO/JIHOE 3AMEYAHUE

Ha »tame »9KcTpakiMM  pacTBOpPHUTENEM  OOpa3ylOTCsl TPU  OCHOBHBIX
TEXHOJOTMYECKUX IOTOKa >KMIKOCTH. Pe3epByapbl A BbIAEP)KUBAHMS WU
XpaHEHHUsT HCHOJB3YIOTCS B JanbHeWIel o0paboTke Bcex TpexX IOTOKOB
CIEeIyIOIINM 00pazoMm:
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a)  pacTBOp YHCTOTO a30THOKHUCIIOTO ypaHa KOHIIEHTPUPYETCS BbIapuBaHUEM
U MIPOUCXOUT MPOLECC ACHUTPAIMH, TJI€ OH MPEBpAIIAeTCs B OKCHJI YpaHa.
DTOT OKCHUJ MOBTOPHO UCTIOIB3YETCA B SIIEPHOM TOILUTMBHOM LIUKIIE;

b)  pacTBOp BBICOKOAKTHBHBIX MPOAYKTOB JEJICHUS OOBIYHO KOHIEHTPHUPYETCS
BBIIIAPUBAHNUEM U XPAHUTCS B BUJIE KOHLCHTPUPOBAHHOM JKUIAKOCTH. ITOT
KOHIIGHTPAaT MOJKET BIIOCJIEICTBUM TPOWTH BbIMApUBaHWE WIH OBITh
npeoOpa3oBaH B GOpMY, IPUTOJHYIO JUISI XPAaHEHUS WA 3aXOPOHEHHUS;

C)  pacTBOp YHCTOTO HHTpaTa IUIYTOHHS KOHIEHTPHUPYETCS U XPAHUTCS JIO
NOCTYIUICHUS Ha JaJbHEWIIHME S3Tambl TEXHOJIOTHYECKOro mpomecca. B
YaCTHOCTH, pe3epBYyapbl Ui BBIICPKMBAHUS WM XPAaHEHUS PacTBOPOB
IUTyTOHUSI KOHCTPYUPYIOTCSI TAKMM 00pa3oM, YTOOBI N30€KaTh CBSI3aHHBIX C
KPUTHYHOCTBIO TMPOOJIEM, BO3HUKAIOMIMX B pE3yJbTaTe H3MEHEHUH B
KOHLIEHTPALUK WX OpMe TaHHOTO MOTOKA.

CrenuanbHO TpeAHA3HAUYEHHBIE WM TOATOTOBICHHBIC pe3epByaphl s
BBIACPKMBAHUA WM XPAaHCHUA JIA  HUCIOJBb30BAHUA Ha YCTAaHOBKE 11O
nepepaboTke OOJYYEeHHOTO TOIUIMBA.  Pe3epByapbl Ui BBIACPKUBAHUS WU
XpaHEHUs! JOJDKHBI OBITh YCTOWMYMBBI K KOPPO3HMOHHOMY BO3JIEHCTBHIO a30THOM
KHUCTIOTHI. PesepByapbl [isi  BBIACPKMBAHHMS WM XpAaHEHUS  OOBIYHO
M3rOTaBIIMBAIOTCS U3 TAaKUX MAaTEpPHAJIOB, KaK MaJOyTJIepOIUCTbIC HEPKABEIOIINE
CTajld, TUTAaH WJIHU III/IpKOHI/II\/JI HJIn ApYTUC€ BBICOKOKAYCCTBCHHBIC MaTCpPUAJIbI.
PesepByapbl 151 BbIACPKUBAHUS WM XpaHEHUS MOTYT ObITh CKOHCTPYUPOBAHBI
TakuM 00pa3oM, YTOOBl WX OKCIUTyaTallds U TEXHUYECKOe OOCITyKHUBAaHUE
MPpOU3BOAMINCE AUCTAHIIUOHHO, U MOI'YT HMCTH CJICAYIOLIUC OC06CHHOCTI/I C
TOYKH 3pEHUsI KOHTPOJIS 32 SACPHONM KPUTHYHOCTBIO:

1) OOpHBIA SKBUBAJICHT CTCHOK WJIM BHYTPEHHHUX KOHCTPYKIMWA paBEH I10
MeHbIei mepe 2%, 1o

2)  UMIMHAPUYECKHE pe3epByapbl HUMEKT MaKCUMalbHbIA Auamerp 175 MM
(7 mroitmoB), 160

3)  TOpSAMOYTOJBHBIN WM KOJIBIIEBOM pe3epByap UMEET MAaKCUMAIbHYIO IIIUPUHY
75 MM (3 mroiima).

CucreMa KOHBEPCHH HUTPATA IUIYyTOHHUA B OKCH/
BBOJHOE 3AMEYAHUE

Ha GonpuiHCTBE yCTaHOBOK 110 MEepepabOTKe ITOT KOHEYHBIM MPOoLece BKIOYAET
KOHBEPCHIO pacTBOpa HUTpara IUIyTOHHS B JBYOKHCh IUTyTOHUSA. B uwmcio
OCHOBHBIX OIE€paliii 3TOro Mpolecca BXOJAT: XpaHEHHE U KOPPEKTUPOBKA
HCXOJIHOTO TEXHOJIOTMYECKOTO MaTepHala, OCaXJCHHUE U pa3/ielieHnue TBEpIOod U
KUIKON (a3pl, MpoKalMBaHUE, OOpalleHue C MPOIYKTOM, BEHTUIISALMUA,
oOpaleHye ¢ 0TX0/IaMH U yIPaBJICHUE POLIECCOM.

3aMKHYTbIE€ CUCTEMBI, CIICIIUAIBHO MPETHA3HAUYCHHBIE WM TOATOTOBJICHHBIE IJIS
KOHBEPCHM HUTpaTa IIyTOHUS B OKCHUJ TUTyTOHHUS, B YACTHOCTH, 000OpPYOBaHHBIE
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TaKUM O6p330M, YTOOBI M30EKATh JOCTHXKCHUA KPUTHYHOCTH W paJHallMOHHBIX
3(1)(1)6KTOB, a TaKKC€ CBECTH K MUHHUMYMY OIIAaCHOCTHU, CBA3AHHBIC C TOKCUIHOCTLIO.

CucreMa KOHBEPCHH OKCH/A ILTYTOHHSI B METAJLI
BBOJIHOE 3AMEYAHHNE

OTOT mpouecc, KOTOphI MOXKET OBITh CBA3aH C YCTAHOBKOHM IO mepepaboTke,
BKJIIOYAaeT (TOPUPOBAHUE JBYOKHUCH IUTYTOHHS, OOBIYHO C TIPUMEHEHUEM
BBICOKOAKTUBHOTO ()TOPUCTOrO BOJOPOJAA, C LENbI0 MOJdydeHus ¢ropuaa
IUTyTOHMsI, KOTOPBIA  BIIOCJIEACTBUM  BOCCTAHABIMBACTCA C  IOMOILBIO
METAJJINYECKOIO KalbLMsl BBICOKOM YHUCTOTHI A0 MOJYYEHHS] METAJTIM4ECKOrO
IUTYyTOHUS U QTOpUIa KajblMsg B BHUJE IIIaKa. B 4YMCIIO OCHOBHBIX Omepanuit
JAHHOTO TIpollecca BXOIAT:  (propupoBaHue (Hampumep, € TPUMEHECHHEM
00Opy1OBaHHUs, COJEpXKALIEro OJaropojHble MeETaUlbl WINM 3alUIIEHHOTO
MOKPBITUEM U3 HHUX), BOCCTAHOBJIEHHME MeTalja (Hampumep, ¢ NPUMEHEHUEM
KepaMHUYEeCKHX THUTJICH), BOCCTAHOBJIEHHE IIJIaKa, OOpalIeHHE C TMPOIYKTOM,
BEHTWISILIMSL, 0OpallleHre C OTX0JaMH U YIIPABIIEHUE TPOLIECCOM.

3aMKHYTbIE CUCTEMBI, CIENUAIBHO MpPEeIHA3HAYCHHBIE WJIU MOATOTOBJICHHBIEC IJIsI
MIPOU3BOJCTBA METAJUITMUECKOTO TUTYTOHHSI, B YACTHOCTH, 00OPYA0BAaHHBIE TaKUM
o0pa3oMm, dYTOOBI U30€XKAaTh JOCTIKEHUS KPUTUYHOCTH U PaJUAlMOHHBIX
3¢ (eKTOB, a TAKIKE CBECTH K MUHIMYMY OITACHOCTH, CBSI3aHHBIE C TOKCHIHOCTBIO.

YcTaHOBKH AJ11 H3TrOTOBJIEHNS TOILUIMBHBIX 3JIEMEHTOB

"VceraHoBKa — IId HM3TOTOBJIEHHS  TOIUIMBHBIX  DJIEMEHTOB' BKJIIOYAET
00opynoBaHue:

a)  KOTOpoe OOBIYHO HAXOAWTCSI B  HEMOCPEACTBEHHOM KOHTaKTe C
TEXHOJOTHYECKHM ITOTOKOM SIICPHOIO MaTepuaia WM HEMOCPEICTBEHHO
o0OpabaTkIBaeT €ro, WK ke YIPaBISIeT UM, HIIH,

b)  KOTOpOE TrepMETH3UPYET SACPHBIA MaTEpPHAT BHYTPU OOOJTOUKH.

YcraHoBku aas pasaejJicHus H30TOIIOB YpaHa H 060py)10BaHI/Ie, KpomMme
AHAJIHUTHYCCKUX l'lpHﬁOpOB, CIIeAJIbLHO NnpeaHasHA4YCHHOE HJin
MOoATr0OTOBJICHHOC 1JIA 3TOI'0

[IpenMeTrsl 00OpymOBaHUS, Ha KOTOpBIC, KaK CUMTAETCS, PACIPOCTPAHSICTCS
3HaueHue (hpasbl "000pyOBAHUE, KPOME AaHATMTUICCKUX MPUOOPOB, CIICIIHATBLHO
NpeJHa3HAYCHHOE WJIM TOJTrOTOBJICHHOE" JUIsl pa3/IelieHHsT HM30TONOB YpaHa,
BKJTIOYAIOT B ceOsl:
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5.1.1.

I'azoBble  HeHTpUpYrMm M y3Jbl M KOMIIOHEHTBI, CIELHAJIbLHO
NpeIHA3HAYeHHbIC MJIM TOATOTOBJICHHbIC /UIA HCIIOJb30BAHHUSI B Ia3o0BbIX
neHTpudyrax

BBOJHOE 3AMEYAHUE

['azoBast meHTpudyra OOBIYHO COCTOUT M3 TOHKOCTEHHOTO(BIX) IMIMHAPA(OB)
nuamerpoMm ot 75 mMm (3 mroiima) mo 400 MM (16 mr0KMOB) ¢ BEpPTHKAILHOM
LEHTPaJIbHOU OCBIO, KOTOpPHBIK(e) moMelleH(bl) B BaKyyM M BpamlaeTcs(roTcs) ¢
BBICOKOM OKpY>HOH ckopocTbio nopsiaka 300 m/c niam 6ornee. st mocTikeHUs
OO0JIBIIION CKOPOCTH KOHCTPYKIIMOHHBIE MAaTEPHAIbl BPAIIAIOMINXCS KOMIIOHECHTOB
JOJKHBI MMETh BBICOKOE 3HAYEHHME OTHOLICHHWS MPOYHOCTH K IUIOTHOCTH, a
poTopHas cOOpka U, CJIEIOBaTENbHO, OTACNIbHbIE €€ KOMIIOHEHTHI JOJKHBI
U3TOTOBIIATHCS C BBICOKOM CTEMEHBIO TOYHOCTH, 4YTOOBI pa3zbanaHC ObLI
MUHUMAJIBHBIM. B otnuume ot Apyrux meHTpudyr rasoBas HeHTpudyra s
oboramieHuss ypaHa HMMEET BHYTPH POTOPHOH KaMephl Bpallarouryrocs(uecs)
neperopoky(u) B opme aucka M HEMOJABUKHYIO CHCTEMY IMOJIaydl U OTBOJA Ta3a
UFg, cocTosilyr0 MO MEHBLIEH Mepe M3 TpeX OTACIbHBIX KAaHAJIOB, JBa W3
KOTOPBIX COEAMHEHBI C JIOMATKaMH, OTXOMSIIUMH OT OCH poTopa K
nepudepuitHON YacTh POTOPHOM Kamepbl. B Bakyyme HaXOguTCs TakkKe DS
BaXHBIX HEBPAILAIOIIUXCS JJIEMEHTOB, KOTOPBIE, XOTS U HMEIT O0CO0YIO
KOHCTPYKIIMIO, HE CIIOKHBI B H3TOTOBIICHUU U HE U3TOTOBISIOTCS U3 YHUKAIBHBIX
matepuanoB. LleHTpudyxHas ycTraHOBKa, OIHAKO, TpeOyeT OOJIBIIOro YHucia
TUX KOMIIOHEHTOB, TaK 4YTO HX KOJMYECTBO MOXET CIYXHTh Ba)KHBIM
WHANKATOPOM KOHEYHOT'O MCIOJIB30BaHUSI.

Bpamarwumuecss KOMIOHEHTHI
a)  IlomHbie poTOpHBIE COOPKHU:

ToHKOCTEHHBIC LUIUHAPHI WU P COSIUHEHHBIX MEXIY COOOM TOHKOCTEHHBIX
IWIMHAPOB, HM3TOTOBJICHHBIX M3 OJHOTO WM 0Oo0Jiee MaTepuaioB C BBICOKUM
3HaYEHUWEM  OTHOIIEHHS  MPOYHOCTH K  IUIOTHOCTH,  YyKa3aHHBIX B
[TOACHUTEJIbBHOM 3AMEYAHHNU k nHacrosmemy paszaeny. CoeauHeHHe
UIMHIPOB MEKIY COOOW OCYIIECTBISIETCS MPU MOMOIIY THOKUX CHUIIb(OHOB WITH
Koneln, omnucaHHeix B uactu S5.1.1. c) Hmwke. CoOpaHHBIH pOTOpP HUMEET
BHYTPEHHIOIO(ME) MEpPEeropoAKy(M) M KOHLIEBBIE Y3Jbl, ONMCAHHBIE B YaCTIX
5.1.1. d) u e) Hmwke. OxHako moyHAs cOOpKa MOKET OBITh MOCTABIICHA 3aKA3UUKY
B YaCTUYHO COOpaHHOM BHJIE.

b)  Potopusie TpyOBbI:

CrieruaibHO MpeHa3HAYCHHBIC WM MTOJATOTOBJICHHBIE TOHKOCTCHHBIC ITIHH]IPHI
¢ TommuHOM cTeHku 12 mm (0,5 mroiima) WM MeEHee, JUaMeTpoM OT 75 MM
(3 moiima) mo 400 mm (16 ArOKMOB), WM3TOTOBJIICHHBIC W3 OJHOTO WU OoJjiee
MaTEepUaIoB, IMEIOIIHUX BHICOKOE 3HAUYCHHE OTHOIICHHS IPOYHOCTH K IUIOTHOCTH,
ykazanHbix B [IOSSICHUTEJIbBHOM 3AMEYAHUU k HactosiieMmy paszzieny.



¢)  Komabna wnmm cunb@oHsr:

KoMmmnoHeHThI, chenuanbHO TMpelHa3HAaYeHHbIE WM TMOATOTOBIEHHBIC IS
CO3aHMSI MECTHOM OTOPHI JIJISl POTOPHOU TPYOBI MIIM COSAMHEHUS PSa POTOPHBIX
Tpy0. CunbQoHBI TPEACTABISAIOT COO0H KOPOTKHE NMIMHIAPHI C TOJIIWHOU
crenkn 3 mm (0,12 groliMa) unm MeHee, nuaMmeTpoMm OT 75 mwm (3 mroitma) 1o
400 mm (16 groitMOB), UMEIOMIMX OAMH TO(p M U3TOTOBJICHHBIE W3 OJHOTO W3
MaTepuaioB, UMEIOLIMUX BHICOKOE 3HAUEHHE OTHOILIEHUS MPOYHOCTH K IMIIOTHOCTH,
ykazanHbix B [IOSSICHUTEJIbBHOM 3AMEYAHUU k HactosiieMy paszzeny.

d) Ileperoponku:

Kommnonentsl B ¢opme amcka auamerpoM oT 75 MM (3 mroiima) mo 400 mm
(16 nroiiMoOB), creUMATbHO MpPEIHA3HAUYEHHbIE WJIM MOATOTOBIICHHBIE IS
YCTAaHOBKM BHYTPHU POTOPHOW TPYOBI LEHTPH(PYTH C MEIBI0 H30JIHPOBATH
BBIITYCKHYIO KaMmMepy OT TJIaBHOW pa3JeNUTEeIbHOW KaMepbl U B HEKOTOPBIX
ciaydasax Juis ynydimieHus mupkymsinuun raza UFg  BHyTpum  riiaBHOM
pa3nenuTenbHON KaMepbl POTOPHOW TpyOBbl M HM3TOTOBIEHHBIC U3 OJIHOTO W3
MaTepuaioB, UMEIOIINX BHICOKOE 3HAYCHHE OTHOIIEHHUS MPOYHOCTH K IMJIOTHOCTH,
yka3zanHbiX B [IOACHUTEJIBHOM 3AMEYAHUNMU k HacTosiemy pa3aeny.

e) BepxHue/HIKHUE KPBIIIKU:

Kommnonentsl B ¢opme amcka auamerpoM ot 75 MM (3 mrovima) mo 400 mm
(16 mroiiMoB), crmenuagbHO TPEIHA3HAYCHHBIC WM TMOATOTOBICHHBIC TaKUM
00pa3oM, 4TOOBI TOYHO COOTBETCTBOBATH AMAMETPY KOHIIOB POTOPHOM TPYyOBI M
6narogaps stomy ynepxxkuBatb UF¢ BHyTpu ee. DTH KOMIOHEHTHI UCTIOIB3YIOTCS
JUTSL TOTO, 4YTOOBI TOJACPKHUBATh, YIEPKUBATh WM COAEPKATH B cede Kak
COCTAaBHYIO YacTh 3JIEMEHTHI BEPXHETO MOMIIUITHUKA (BEPXHSS KPBINIKA) HWITH
CIyXHUTh B  KauyecTBe Hecyllell  YacTu  BpAIAIOUIUXCA  DJIEMEHTOB
AIIEKTPOJIBUTATEN W DJIEMEHTOB HUKHETO MOAIIMMHUKA (HIDKHAS KPBIIIKA), U
M3TOTOBJISIIOTCS. M3 OJHOTO W3 MAaTepUajoB, HMMEIOIIMX BBICOKOE 3HAYEHHE
OTHOLIEHHUS MPOYHOCTU K IUIOTHOCTH, YykasaHHbix B [IOSACHUTEJIBHOM
3AMEYAHHMMU k HacTosimieMy pasaeiny.

I[TOACHUTEJIbBHOE 3AMEYAHUNE

Jis  Bpammarommxcss KOMIIOHEHTOB IIEHTPHU(YT HUCHONB3YIOTCA CIEAYIOIINe
MaTepuabl:

a)  MapTCHCUTHOCTApEIOIIHE CTalM, WMEIOMNEe MAaKCHMalbHBIM Tmpeneln
npounocTd Ha pactskerne 2,05 x 10° H/® (300 000 dyHT/KB. A0iiM) WK
oouiee;

b) AJIIOMHMHHUECBBIC CIIJIaBbl, UMCIOIIIHC MaKCHUMaJILHBIN npeacii MpoYHoCTU Ha
pactsoxenne 0,46 x 10° H/m? (67 000 ¢pyHT/KB. Qroiim) wim Godee;

C)  BOJIOKHHCTBIC (HUTEnIOIOOHBIC) MaTepuabl, MPUTOJTHBIE JUTS
UCIIONIb30BaHUsI B KOMIIO3HTHBIX CTPYKTypaX H HMEIOIIUE 3HAYCHUS
YIEIBHOTO MOIYJISI yrpyrocta 12,3 x 10° M mam Goee M MAKCHMAIBHOTO
YIEIbHOrO TIpefena MPOYHOCTH Ha pacTsikenue 0,3 x 10° mwmm Goiee



5.1.2.

("ynenpHBIA MOIYIB yIPYTrocTH" - 3T0 MOyJib FOHTa B H/M?, eneHHbIH Ha
YIENbHBIA BEC B H/M?; ""MaKcHMambHBIit YIEIbHBIN Ipees MPOYHOCTH Ha
pacTsbkeHne" - 3TO MaKCHUMAaJbHBIM Mpeies MPOYHOCTH Ha pPACTSHKEHHUE B
H/Mz, JIeJICHHBIN Ha yCIbHBINA BEC B H/M3).

CraTnyecKue KOMIIOHEHTEI
a) ITogmmnHUKN ¢ MAarHUTHOU IOJABECKOI:

CrenmanbHO NpeJHA3HAYEHHBIE WJIM MOATOTOBJIEHHBIE MOJIIMITHUKOBBIE Y3IIbI,
COCTOSIIME M3 KOJBIEBOIO MarHuTa, IMOJBEIIEHHOrO0 B 000iiMe, colepraluei
nemmndupyromnryio cpexy. OOoiima usrorosisercss u3 croiikoro k UFs maTepuana
(em. IIOACHUTEJIBHOE 3AMEYAHME k pa3geny 5.2.). Maraur coenussercs
C TOJIIOCHBIM HAKOHEYHWKOM MWJIM BTOPHIM MAarHWTOM, YCTAaHOBJIEHHBIM Ha
BEpXHEH KpBIIIKEe, ONMMCaHHOU B pasnene 5.1.1. €). Maraut MoxeT uMeTb hopmy
KOJIbLIA C COOTHOIIEHHEM MEXJAy BHEIIHMM M BHYTPEHHUM JHaMETpaMH,
MEHBIIMM WK paBHBIM 1,6:1. Marautr MoxeT uMeTh Gopmy, 00eCIICUHBAIOIIYIO
HavanbHyI0 npoHunaemocts 0,15 I'a/m (120 000 equann CI'C) wnu Gonee, wiu
OCTAaTOYHYI0 HaMarHW4eHHOCTh 98,5% unu Oosee, WK NMPOU3BEACHHE WHAYKIIMH
HAa MAaKCHMaJIbHYIO HampspkeHHOCTh momst Gomee 80 k[x/m® (107 I'c.d). Kpome
OOBIYHBIX CBOICTB MaTepuasia, HEOOXOIUMBIM TNPEABAPUTEIHHBIM YCIOBUEM
ABJIIETCS OrpAaHMYEHHE OYEeHb MajbIMU Jomyckamu (menee 0,1 MM uam
0,004 mroiiMa), OTKJIOHEHHSI MAarHUTHBIX OCEH OT TEOMETPHUYECKUX OCEH WIIn
oOecrieyeHre 0co00i TOMOT€HHOCTH MaTepuaia MarHuTa.

b)  Tlogmmnuuku/neMidepsr:

CrnenniaibHO  TpeIHAa3HAYCHHBIE  WJIM  TMOATOTOBJICHHBIC  MOJITUITHUKH,
collepKalle y3el  OCh/YIUIOTHUTENbHOE KOJIbLIO, CMOHTHUPOBAaHHBIM Ha
nemndepe. Ocb 00BIYHO MPEACTaBISAET COOO0M Basl U3 3aKaJIEHHOW CTaIl C OJHUM
KOHIIOM B (opme momycdepbl, ¥ CO CpeACTBAMHU MOJCOCAUHEHUS K HUKHEH
KpBIIIKE, ONKUCaHHOU B pazzaene S5.1.1. e), Ha npyrom. Bai, onHako, MOXET OBITH
COCIMHEH C TUAPOJAMHAMUYEeCKUM mnoamunHukoM.  Komabio umeer ¢opmy
TabJleTKu ¢ TodycepudeckuM YIrIIyOlIeHHeM Ha OJHOW TOBEPXHOCTH. ITH
KOMIIOHEHTHI YaCTO MOCTABIISIOTCS OTACIBHO OT Aemidepa.

¢)  MonekynspHble HACOCHI:

CreuuanbHO  IpeJHA3HAYCHHbIE  WJIM  [OATOTOBJCHHBIE  IIMJIMHAPHI  C
BBITOYCHHBIMU WJIM BBIIABICHHBIMU BHYTPHU CHOUPATBHBIMH KaHAaBKaMU H C
BBICBEPJICHHBIMA BHYTPH OTBEPCTUSMU.  THUINOBBIMH pasMepaMu SBISIOTCS
(o1 (14101115 (5 BHYTpeHHUN amamerp oT 75wmm (3 morima) g0 400 mm
(16 mrotimoB), TommuHa cteHku 10 mwm (0,4 mroitma) wnm 6osnee, ¢ IJTMHOM, paBHON
nuameTpy win Oonbire. KaHaBky OOBIYHO MMEIOT MPSMOYTOJIBHOE MOMEPEYHOE
ceuenue u rnyouny 2 mum (0,08 mroiima) i Gosee.

d)  Craropsl nBUTaTEINCH:

CrnenyanbHO MpeAHA3HAYEHHbIE WM IOATOTOBJIEHHBIE CTaTOPbl KOJBLEBOU
dbopMBI TSI BBICOKOCKOPOCTHBIX ~ MHOTO(a3HBIX  TUCTEPE3UCHBIX  (WIU
PEAaKTHUBHBIX) JIEKTPOJBUraTeNeii MepeMEeHHOr0 TOKa JUIsi CHHXPOHHOH padoThl B
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5.2.

yCIOBUSIX BakyyMa B auanazone yactor 600-2000 ['1p u B Auana3zoHe MOIIHOCTEMN
50-1000 BA. Crartopsl cocToAT U3 MHOro¢a3HbIXx 0OMOTOK Ha MHOTOCJIOWHOM
JKEJIE3HOM CEPACUYHUKE C HU3KUMU NOTEPSIMU, COCTABJIEHHOM U3 TOHKUX IUIACTHUH,
00b1yHO TOMmuHOM 2,0 MM (0,08 mroiima) miu MeHee.

e) Kopmyca/mpuemanku neHTpudyru

KoMmnoHeHThl, crnenuanbHO MpeiHAa3HAYEeHHblEe WJIM TOATOTOBJIEHHBIC IS
pa3MelieHuss B HUX COOpPKM POTOpHOM TpyOwl razoBoil neHtpugpyru. Kopmyc
COCTOUT W3 >KECTKOT0 HWJIMHIpa ¢ TOMMUHON cTeHku 10 30 mm (1,2 mroiima) ¢
NPEUU3NOHHO 00paOOTaHHBIMU KOHLIAMHU JJIsl YCTAaHOBKM NOJIINIHUKOB U C
OJTHUM WJIN HECKOJbKMMH (iaHuamMu i MoHTaxa. (OOpaGoTaHHBIE KOHIIBI
napajieNIbHbl JIpYT APYTy M HEepHeHIUKYJSPHBI MPOAOJIBHOW OCH IMJIUHIpa B
npenenax 0,05 rpagyca unm MeHee. Kopryc MOXKET Takxke MPENCTaBIsATh COOOM
KOHCTPYKILIMIO SYEUCTOrO THMA AJIS pa3MEIIEHUs B HEM HECKOJIBKHX POTOPHBIX
Tpy6. Kopmyca usrorasnuBaroTcs U3 Matepuanon, koppozuectoiikux Kk UFs, nnn
3aIIMIIAIOTCS MOKPHITHEM M3 TAaKUX MaTEPUAIOB.

f)  JloBymku:

CrnenmanbHO TIpeIHAa3HAYCHHBIC WM TOATOTOBJICHHBIC TPYOKH BHYTPEHHUM
nuameTpom a0 12 mm (0,5 mroiima) s uzBieuenus raza UFg u3 poropHoiil TpyOb!
o MeToxy TpyOku [Iurto (T.e. ¢ OTBepCTHEM, HAMPABICHHBIM HAa KPYTOBOM MOTOK
ra3a B pOTOPHOHN TpyOe, K NpHUMEpPYy, MOCPEICTBOM H3TH0Oa KOHIA paguaibHO
PaCIOJIOKEHHON TPYOKH), KOTOPBIE MOKHO TMPHUKPENUTH K IEHTPATLHON CHCTEME
u3BIeYeHHs Tra3a. TpyOKH M3rOTOBJIEHBI U3 MaTEPUAJIOB, KOPPO3HUECTOMKUX K
UF¢, WM 3a1UIIAI0TCA OKPBITHEM U3 TAKUX MATEPUATIOB.

CnenmaJbHO TNpeJHA3HAYEHHbIC WJIHM IOATOTOBJICHHbIE BCIIOMOraTe/bHbIE
CHCTeMBbI, 000pyI0BaHHE€ M KOMIIOHEHTbI VI HMCIOJb30BAaHUS Ha
ra3oneHTpuQyKHOI yCTAaHOBKE 10 000rameHuIo

BBOJIHOE 3AMEYAHUE

BcnomoratenbHble cucTeMbl, 000py0BaHHE U KOMIIOHEHTHI Ta30LEeHTPH(YKHOM
YCTAaHOBKH IO OOOTAI[EHUIO TMPEACTABISAIOT COOOM CHUCTEMBI YCTaHOBKH,
HeoOxoaumble 171 nonaun UFg B ieHTpudyru, ans cBsi3u OTAEIbHBIX HEHTPUDyYT
Mexay co0oil ¢ menpio 00pa3oBaHusl KackaloB (WK CTYNEHEi), 4TOObl JOCTUYb
Oonee BbICOKOro oboramieHuss ¥ u3Binedb "mpoaykt' u "xBoctel" UFg u3
neHTpudyr, a Takke 000pyaOBaHUE, HCOOXOAMMOE IS TIPUBEICHUS B JICHCTBHE
HeHTpUudyr Uiau A7 yrnpaBieHHUs yCTaHOBKOM.

O6buHo UF¢ wucmapsiercs u3 TBepAbIX BEIIECTB, IOMEUICHHBIX BHYTpPHU
MOJIOTPEBAaEMBIX aBTOKJIABOB, U MOJAETCs B ra3o00pa3Hoi hopme K neHTpudyram
Yyepe3 CUCTEMY KOJUIEKTOPHBIX TpyOorpoBoioB Kackaaa. "[lpomykt" u "xBocTh"
UF¢, mocrymatomume u3 HEHTpU(Yr B BHIEC Ta3000pa3HBIX MOTOKOB, TaKXKe
NPOXOJAT Yepe3 CUCTEMY KOJUICKTOPHBIX TPYOONPOBOAOB KacKaja K XOJIOJHBIM
noBymikam (paboraroruM mpu temmneparype okosno 203 K (-70°C)), rae oHm
KOHJICHCHPYIOTCS W 3aTeM ITOMEUIAI0TCS B COOTBETCTBYIOIINE KOHTEHHEPHI IS
TPAaHCTIOPTHPOBKY WJIM XpaHEHHs. Tak KaK yCTaHOBKA IO OOOTAIIEHUIO COCTOUT
U3 MHOTUX ThICS4 LEHTpU(]Yr, COOpaHHBIX B  KacKajbl, CO3MAIOTCS
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5.2.1.

5.2.2.

5.2.3.

MHOTOKHJIOMETPOBBIE KOJUIEKTOPHBIE TPYOOIPOBOIBI KACKAJOB C THICSYaMHU
CBapHBIX IIBOB, NMPHYEM CXEMa OCHOBHOW YaCTH HMX COCIWHCHHN MHOTOKPATHO
IIOBTOPSIETCSL. O6opynoBaHHe, KOMIIOHEHTHI W CHCTEMbI TpyOONpOBOAOB
M3TOTOBIISIIOTCSI C COOJIOJCHUEM BBICOKMX TPeOOBaHUI K BaKyyM-TUIOTHOCTH U
YUCTOTE 00PaOOTKH.

Cucrembl moxavyu/cucTemMsl 0TBOAA ""'mpoaykTa' u ""XBocTOB"

CHCIII/IaJ'IBHO NpeaAHa3sHAYCHHBIC WKW  IOATOTOBJICHHBLIC  TCXHOJOIMYCCKHE
CHCTEMBI, BKIIFOYAIOIIHE:

MUTAIONIUE aBTOKJIABBI (MM CTAHIIUH), HCIONb3yemble i mogaun UFg B
kackanapl neHTpudyr npu gasnenuu 10 100 klla (15 ¢yHT/KB. mr0iiM) 1 TIipu
ckopoctH 1 xr/4 unmu Ooee;

necyOnmuMaTops! (MM XOJIOHBIC JIOBYIIKH ), UCTIONIb3yEMBIE ISl BHIBEICHHS
UF¢ w3 kackamoB mnpu pnasieHun g0 3 klla (0,5 pyHT/KB.O10MM).

JlecyOaumaropsl criocoOHbl oxnaxaarbes 10 203 K (-70°C) u HarpeBathbes
10 343 K (70°C);

ctaHmu "mpoaykra" u "xBocToB", ucnonb3yemele s nepemenienust UFg B
KOHTEHHEPHI.

Ota yCcTaHOBKa, 000pya0BaHHE M TPYOONPOBObI MOJTHOCTHIO M3TOTaBINBAIOTCS
n3 croiikux K UF¢ MaTepuanoB WM 3allUINAIOTCS MOKPBHITUEM W3 HUX (CM.
[TOACHUTEJIBHOE 3AMEYAHUE k nanHOoMy paszaeny) ¢ CoOJoeHueM
BBICOKMX TPeOOBaHUI K BAKYyM-IIJIOTHOCTH U YUCTOTE 0OpabOTKH.

MamuHHBIe CHCTeMbI KOJUIEKTOPHBIX TPY0ONIPOBOI0B

CrnenuanbHO NpeJHA3HAYCHHbIE WM MOATOTOBJIEHHBIE CUCTEMBI TPyOOIPOBOIOB
U KOJUIeKTOpoB A ynepxkanus UFs BHyTpH LieHTpu(yKHBIX KacKaJoB. JTa ceTh
TpyOONPOBOJOB  OOBIYHO MpPEACTAaBIsSET CcoOOW cucteMy ¢ "TpoiHBIM"
KOJJIGKTOPOM, M KaKAas HEHTPH(yra COCIMHEHA C KaKIbIM H3 KOJUICKTOPOB.
CnenoBarenbHO, CXeMa OCHOBHOM YacTM MX COEAMHEHUS MHOTIOKPAaTHO
nosTopsiercs. OHa MOJHOCTBIO M3roTaBiMBaeTcs U3 ctoiikux k UFg MaTepuanos
(em.  TIOACHUTEJIBHOE 3AMEYAHUE « HacrosimiemMy paszneny) ¢
COOITIO/IEHIEM BBICOKMX TPEOOBaHUI K BaKYyM-IZIOTHOCTH W YHCTOTE 0OpaOOTKH.

Macc-cnekTpoMeTpbl/McTOYHUKHA HOHOB 11 UFg

CHCI_[I/IaJIBHO HpC,Z[HEBHEl‘IGHHBIG 1501051 IIOATOTOBJICHHBIC MAarduTHBIC NJIn
KBaJIpYNOJIbHBIE MacC-CHEKTPOMETPbI, CIIOCOOHBIE MPOU3BOJAUTH HPSIMON OTOOD
mpo0 mojaBaeMoi Macchl, "mpoaykTa" uiam "XBocToB" n3 ra3oBbIX MOTOKOB UF¢ 1
o0mnaiaronire NoJTHBIM HAOOPOM CIIEIYIONINX XapaKTePUCTHK:

1.  YnenbHas paspemaromias cnocoOHOCTh o Macce cBbimie 320;

2. Coz[epncaT HNCTOYHHUKHU HOHOB, U3IOTOBJICHHBIC N3 HUXPOMA UJIM MOHECJIA NN
3alIUIICHHBIC ITOKPBITUEM M3 HUX, WM HUKCIIUPOBAHHBIC,
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5.2.4.

5.3.

5.3.1.

3. CopeprxaT MOHM3AIMOHHBIEC HICTOYHUKH C 0OMOApIUPOBKOM AJIEKTPOHAMH;
4.  Copaepxar KOJUIEKTOPHYIO CUCTEMY, IPUTOJIHYIO JIJIsl H30TOMHOTO aHAJIN3a.
IIpeoGpa3oBaTesn 4acTOTHI

[IpeobOpazoBarenu 4acTOTHI (TaK)Ke U3BECTHBIE KaK KOHBEPTOPHI UM HHBEPTOPHI),
CIEIMANIbHO TMpeJHa3HaYeHHbIe WM TOATOTOBICHHBIC ISl MUTAHHS CTaTOPOB
JBUTATENeH, OnpeeNeHHbIX B moamyHkre 5.1.2. d), wim 4acTd, KOMIIOHEHTHI U
MoICOOPKH TaKUX MPeoOpa3oBaTeseii 4acTOThI, O0JIATAIONINE MOJHBIM HA0OpOM
CIICAYIOIINX XapaKTEPUCTHK:

1. Mmuorodasnslii Beixof B nuanazose ot 600 qo 2000 I';
2.  Bwicokas cTrabunpHOCTH (co cTabunm3arueit yactotsl myuie 0,1%);
3.  Hwuskue HenuHeiHbIe HCKaXeHUs (MeHee 2%);

4. Koaddurment nonesnoro aeiicteust coie 80%.
INOSCHUTEJIbHOE 3AMEYAHUE

[TepeuncnenHoe BhIie 0OOPYIOBAHUE BCTYMAET B HETIOCPEICTBEHHBI KOHTAKT C
texHosornueckuM T1azoM UFg MM  HEMOCpenCTBEHHO YMpaBiseT padboToi
HEeHTPUYT U MPOXOKIACHUEM raza OT HEeHTPUPYTH K IEHTpUQyTe 1 U3 Kackajaa B
KacKaJl.

Kopposuecroiikue k UFs MaTepuansl BKIIOYAIOT HEPXKABEIOUIYIO CTallb,
ATIOMUHUN, aTIOMHUHHEBBIC CIUIaBBI, HUKEIh WM CIUIaBbI, coaepxkamue 60% u
0oJee HUKETISI.

CnenuanbHO mNpefAHa3HAYeHHble WJIHM TOATOTOBJICHHbIEe COOpPKH W
KOMIIOHEHTBI VISl HCII0JIb30BaHUs NP razoau@py3noHHOM 000rameHun

BBOJIHOE 3AMEYAHUE

[Ipu razomuddy3moOHHOM METOJE pa3lesieHUus] HW30TONOB ypaHa OCHOBHOM
TEXHOJIOTHYECKOU cOopxoit SABJIACTCS CIIELMAJIbHBIN MIOPUCTHIN
razoaudy3uoHHBI Oaphep, TEIIOOOMEHHUK IS OXJAXKICHHS raza (KOTOPBIHA
HarpeBaeTcsl B MPOLIECCe CKATHS), YIUNIOTHUTEIbHBIC KIIAMAHbl U PETYIHPYIOIIHE
KIamaHbel, a Takke TPyOOIpPOBOIKI. [Tockoneky B razoauddy3uoHHON
TEXHOJOTHH Hcmoyib3yercs tmectudropucteiii ypan (UFg), Bce obopymoBaHue,
TPYOOIIPOBOIBI Y TIOBEPXHOCTH U3MEPUTEIBHBIX MPUOOPOB (KOTOPBIE BCTYyNAIOT B
KOHTaKT C Tra3oM) MOJKHBI HM3TOTaBIMBATHCS M3 MATEPUAIOB, COXPAHSIONIUX
crabmibHOCTh Tipu KoHTakTe ¢ UFe. T'azomn¢dy3nonHas ycTaHOBKAa COCTOUT M3
psiia Takux cOOPOK, TaK YTO MX KOJMYECTBO MOXKET OBITh BaXKHBIM TTOKa3aTeIeM
KOHEYHOT'0 IpeTHa3HAYCHHUS.

I'azonnddysuonnnie 6apbepbl

a) CHCHI/I&J’IBHO nNpCeaAHa3HAUYCHHBIC WJIM ITOATOTOBJIICHHBIC TOHKHUC, IMOPUCTLIC
bunsTpsl ¢ pazmepom mop 100-1000 $ (anrcTpem), TommuHoM 5 mm (0,2 mroiima)

13



5.3.2.

5.3.3.

5.3.4.

5.3.5.

WM MEHbIIE, a JUIs TpyouaTeix ¢hopm auamerpom 25 MM (1 mroiitm) uiau MEHbIIIE,
W3TOTOBJICHHBIE M3  METAUIMYECKHX, TMOJUMEPHBIX WM  KepaMUYEeCKUX
Marepuaios, kopposuectorkux Kk UFs, u

b) chnenmManbHO  TOATOTOBJICHHBIE  COCAWHEHWS] WM TMOPOLIKK IS
U3rOTOBJICHUS TakUX (QUIBTPOB. Takue COEAMHEHHUs U TOPOIIKH BKJIFOYAIOT
HUKEJIb WIM CIUIaBbl, cojaepkamue 60% win Oornee HUKENs, OKCHJ aJFOMUHUS
win ctoiikue kK UFg monHocThio propupoBaHHbIE YIIIEBOJOPOIHBIE TTOJIUMEPHI C
guctoron 99,9% wunm OGomee, pasmepoM yactuil MeHee 10 MKM M BBICOKOM
OJIHOPOJHOCTBIO YACTHIL IO KPYITHOCTH, KOTOPBIE CIIELUAIBHO MTOATOTOBIIEHBI IS
W3TOTOBJICHUS Ta30Au(Py3MOHHBIX OapbEPOB.

Kameps1 nuggysopos

CreuumanbHO  NpefAHAa3HAUYCHHbIE WM [OATOTOBJCHHBIE  TepPMETUYHbBIC
WIMHIpHYECKUe cocynbl auamerpom Oonee 300 MM (12 groiiMoOB) M AJTMHOM
6onee 900 mm (35 n10MMOB), MU TIPSMOYTOJIBHBIE COCYIbI CPAaBHUMBIX pPa3MEpOB,
UMEIONIUE OJUH BIYCKHOW M JIBA BBIMMYCKHBIX MaTpyOKa, JUAMETp KaXIOro U3
KOTOpbIX Oonee 50 mm (2 mroiima), /Uisl IOMEIIEHU B HUX Ta30au(dy3MOHHBIX
0aprepoB, U3rotoBieHHble U3 cToiikux Kk UF¢ MaTepuanoB unu 3amuilneHHbIC
MOKPBITUEM U3 HUX, U MPEeIHA3HAUYECHHBIC Il YCTAHOBKU B TOPU30HTAIHLHOM WIIH
BEPTUKAIIBHOM TTOJIOKEHUH.

KoMmnpeccops! u razoqyBku

CrienuanbHO TIpeAHA3HAUYEHHBIC WM TIOJTOTOBIIEHHBIC OCEBBHIC, IICHTPOOCKHBIC
WA 00BEMHBIE KOMITPECCOPBI, WU Ta30/lyBKH C TIPOU3BOANTEIHLHOCTHIO Ha BCOCE
1 M°/MuH 1M Gonee UF¢ 1 ¢ naBieHreM Ha BEIXOJE IO HECKOJIBLKHX coTeH klla
(100 ¢yHT/KB. Aroim), MpeaHa3HAUYCHHBIE ISl TOJITOBPEMEHHOM SKCIITyaTaluy B
cpene UFg ¢ anexTpoaBurareseM COOTBETCTBYIOMIEH MOITHOCTH WM 0€3 Hero, a
TaK)Ke OTJIEIbHBIE COOPKU TAKUX KOMITPECCOPOB U Ta30IyBOK. DTH KOMITPECCOPHI
Y ra3oJyBKH HUMEIOT mepenaj JaBiieHus oT 2:1 mo 6:1 u u3roraBiauBaroTcs U3
crorkux K UF¢ maTepuanoB Uiy MOKpbIBalOTCS UMH.

YiaorHeHnust Bpamaniuxcsa BajoB

CrnenanbHO MpeTHa3HAUYCHHBIE WIIH MTOATOTOBIICHHBIE BaKyyMHBIC YIUIOTHEHUS,
YCTaHOBJICHHBIC Ha CTOPOHE MOJIa4M U Ha CTOPOHE BBIXOJIA JIJISl YIUIOTHCHHUS Baa,
COEIIMHSIOIIETO POTOP KOMIIpECCOpa MM Ta301yBKH C MPUBOJIHBIM JABUTATEIEM, C
TeM dTOOBI O0ECIEYNUTh HAACKHYIO TepPMETH3AIHI0, IPEIOTBPAIIAIONIYIO
HaTeKaHWE BO3/JyXa BO BHYTPECHHIOI KaMepy KOMIpeccopa WM Ta30lyBKH,
kotopasi HamonHeHa UFs. Takue yrmioTHeHHS OOBIYHO MPOEKTUPYIOTCS Ha
CKOpOCTh HaTekanus OydepHoro raza menee 1000 oM’ /MuH (60 roiM’/MuH).

Tenm1oo0MeHHUKH 114 oxJa:kneHnsa UFg

CnenuanbHO IpeJHa3HAUYEHHbIE WM TOATOTOBJICHHBIE TEMIOOOMEHHUKH,
U3rOTOBNICHHbIE M3 CTOMKMX K UF¢ MarepuanoB wiM MOKpHITbIE MMHU (32
WCKIIFOYCHHEM HEP)KaBEIOIEH CTaln), WK MEbI0, WU JTIOOBIM COYETAaHHEM ITHX
METAJIJIOB M PACCYUTAHHBIE Ha CKOPOCTh M3MEHEHUS JAaBJICHHUS, ONPEIACIIAIOIIErO
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54.

5.4.1.

yteuky, menee 10 Ila (0,0015 ¢byHT/KB. A10KiM) B 4ac TpH TEpenajae JaBJICHHS
100 xITa (15 ¢pyHT/KB. q10¥M).

CnennaJbHO TNpeJHA3HAYEHHbIC HWJIHM IOATOTOBJICHHbIC BCIIOMOraTe/bHbIC
cucTeMbl, 000pyJ0OBaHHMEe W KOMIIOHEHTHI /JIsl HCIOJb30BAHHA TpPH
razoauQpPpy3noHHOM 000raneHNH

BBOJIHOE 3AMEYAHHUE

BcriomoratenbHbie  CUCTEMBI,  O0OpPYJOBaHWE W KOMIIOHGHTHI  JIJIst
ra3oau(Ppy3MoHHBIX YCTAHOBOK IO OOOTAIICHHUIO MPEACTABISAIOT COO0M CHCTEMBI
ycTaHoBKH, HeoOxomumblie st monaun UFg B razomnddy3nonnyro cOopky, s
CBSI3U OTJICIIBHBIX COOPOK MEX 1y OO0l 1 00pa3oBaHMsI KacKaIo0B (MU CTYTICHEH )
C TEJIBIO MTOCTENICHHOTO JIOCTUKEHUS 00JIee BRICOKOTO 00OTaNICHHS U U3BIICUCHUS
"mpoaykra" u "xBoctoB" UFs u3 anddy3noHHBIX Kackaaos. BBuny
BHICOKOMHEPIMOHHBIX  XapaKTepHCTUK JU((Yy3MOHHBIX  KacKaloB  J0O0e
npepbIBaHUE HMX pPa0OTBI, OCOOCHHO HMX OCTAaHOBKA, MPUBOAAT K CEPHE3HBIM
nociencteusiM.  CrienoBareibHO, Ha Ta30Ju((Py3HOHHONH YCTAaHOBKE Ba)KHOE
3HAYEHHE HMEIOT CTPOrOe M IMOCTOSIHHOE TMOJAJEpXKAaHUE BaKyyMa BO BCeX
TEXHOJIOTUYECKUAX CHCTEMaX, aBTOMAaTHYeCKas 3alluTa OT aBapuid W TOYHOE
aBTOMATHYECKOE PpETryJHpPOBaHUE TIOTOKa Tas3a. Bce »sTr0 mpuBOAMT K
HEOOXOJIMMOCTH OCHAIICHUS YCTAHOBKH OOJIBIIIMM KOJUYECTBOM CIICIIHAIBHBIX
U3MEPUTEIIBHBIX, PETYIUPYIOMINUX U YIIPABJIAIOUINX CHCTEM.

O6pran0 UF mcmapsiercss 3 NUIMHIPOB, MOMEIICHHBIX BHYTPH aBTOKJIABOB, U
nmomaercsi B Ta3zoo0pasHoW ¢opMe K BXOJHBIM TOYKAM 4YEpe3 CHCTEMY
KOJIJIEKTOPHBIX TpyOONpPOBOJOB KacKaja. "Ilponyxt" n "xBoctel" UFg,
MOCTYTAIOUINE W3 BBIXOAHBIX TOYEK B BHJE Ta3000pa3HBIX MOTOKOB, MPOXOIST
yepe3 CHUCTeMYy KOJUIEKTOPHBIX TpPyOONpOBOAOB Kackaga JHOO K XOJOIHBIM
JIOBYIIIKaM, JHUOO K KOMIIPECCOPHBIM CTaHIMSIM, Tne ra3o00pa3Hbii motok UFg
CKIDKAeTCS M 3aTeM I[IOMEIIAeTCs B COOTBETCTBYIOIIME KOHTEHHEpPHI IS
TPAHCHOPTUPOBKH MM XpaHeHus. [lockonbky razonn¢dy3noHHas ycTaHOBKA IO
oOorameHur0 uMeeT OoNbIIoe KOJIMYECTBO ra30auddy3HOHHBIX COOPOK,
coOpaHHBIX B KacKaJbl, CO3JAIOTCSI MHOTOKHJIOMETPOBBIE KOJIJIEKTOPHBIE
TpyOONPOBOIBI KACKaJOB C THICSYaMH CBApHBIX LIBOB, MPUYEM CXE€Ma OCHOBHOM
YaCTH UX COCIMHEHUI MHOTOKpPATHO moBTopsiercss. O0opynoBaHHe, KOMIOHEHTHI
U CHCTEeMBl TPYyOOIIPOBOJOB HW3TOTOBISIOTCS C COOJIOZACHHWEM  BBICOKHX
TpeOOBaHMI K BaKyyM-TIOTHOCTH U YUCTOTE 0OPaOOTKH.

Cucrembl moxavyu/cucTemMsl 0TBOAA ""mpoaykra' u "XxBocToB"

CHCIII/IaJ'IBHO NnpeaHa3HA4YCHHBIC 1501051 IIOATOTOBJICHHBIC TEXHOJIOTNYCCKHUC
cucTeMsl, crmocoOHbie padorath npu AaiaeHun 300 I[1a (45 GyHT/KB. q10MM) WM
MeHee, BKITFYasi:

MUTAIOIINE aBTOKJIABBI (MIIM CHCTEMBI), UCTIONb3yeMble i nogaun UFs B
ra3oauQy3noHHBIE KacKaJlbl;

necyOnMMaTopsl (MM XOJIOAHbIE JIOBYIIKH ), UCIIOJIb3YEMbIe JIJIsl BBIBEICHUS
UFs u3 razoaud hy3uoHHBIX KaCKaoB;

15



5.4.2.

5.4.3.

5.4.4.

5.4.5.

craniuu  oxwxkenusi, rae UFq B razoo0OpasHoii ¢opme u3 Kackama
COKUMAETCS M OXJIAXKIAETCS [0 KMIKOIO COCTOSIHUS

CTaHIMM "mpoAykKTa" MM "XBOCTOB", MCIOJIB3YyEMbIE AJI IEPEMEILEHUS
UFs B KOHTEHHEPHI.

CucreMbl KOJUIEKTOPHBIX TPYOOIIPOBO/10B

CHCI_[I/IaJ'IbHO NpCaAHa3HAYCHHLIC HWJINM MOATOTOBJICHHBIC CHUCTCMBI TPY6OHp0BOIl0B
U CHCTEMBI KOJUIEKTOpOoB misi yxaepxkanusi UFg BHyTpm razonn¢¢y3noHHBIX
KacKaJoB. JTa CETh TPyOONPOBOAOB OOBIYHO MPEACTABISAET COOON CHUCTEMY C
"IBOWHBIM" KOJUICKTOPOM, TJI€ KaxkJas s4elika COCAMHEHAa C KaKIbIM W3
KOJUIEKTOPOB.

BakyyMHBbIe cHCTEMBI

a) CoeuuanbHO  mNpeAHA3HAUYECHHbIE  WJIM  TMOATOTOBICHHBIE  KpPYIHBIC

BaKyyMHBIC MAarucTpajlid, BaKyyMHbBIE KOJJICKTOPHI W BaKyyMHBIE HACOCHI
3 3

MIPOU3BOUTEILHOCTRIO 5 M~ /MuH (175 ¢yt /™MuH) wiu 6oee.

b) BakyymHBIE HacOChl, CIEUHATBLHO TpeIHA3HAYCHHBIC IS pPabOThl B
conepxkameit UFs atmocdepe W H3rOTOBIGHHBIE U3 QIIOMHHHS, HHUKENS WIH
CIUIaBOB, conepkamux Oonee 60% HHUKENS WINM MOKPBIThIE UMH. OTH HACOCHI
MOTYyT OBITh WM POTAIMOHHBIMH, WM TOPIIHEBBIMH, MOTYT HMETh
BBITECHSAIOIINE U (PTOPUCTOYTICPOAHBIE YIJIOTHEHHUS, a TaKKe€ B HHUX MOTYT
MIPUCYTCTBOBATH CIICIUATBHBIE pA0OYUE KUTKOCTH.

CnenuanbHble CTONOPHBIE U PeryJHPYIOIIHe KIaNaHbl

CreuuanbHO  TIpeJHAa3HAYEHHbIE  WJIM  [OATOTOBJCHHBIE  pPYyYHBIE WU
aBTOMAaTUYECKUE CTOTMOPHBIE M PEryJIUPYIOIIUE KIaMaHbl CHIb()OHHOTO THIIA,
usrotosyneHHsle U3 ctoiikux Kk UFq marepuanos, auamerpom ot 40 mo 1500 mm
(or 1,5 mo 59 mioliMOB) AJisE yCTAaHOBKM B OCHOBHBIX M BCIOMOTATEIBHBIX
cucreMax ra3oau¢y3MOHHBIX YCTAaHOBOK 110 00OTAICHHUIO.

Macc-cniekTpoMeTpbl/McTOYHUKH HOHOB 111 UFg

CrnenunaiibHO TpeHA3HAYEHHBIE WM TOATOTOBJICHHBIE MAarHUTHBIE WU
KBaJPYIOJIbHBIC MacCC-CIEKTPOMETPHI, CIIOCOOHBIE MPOU3BOJUTH MPSIMOA OTOOP
npo6 moxaBaeMoil Macchl, "mpoaykTa" win "XBocToB" U3 razoBeix MOTOKOB UF¢ 1
o0Jagaromye MOJIHbBIM HAaOOPOM CIIeIYIOIINX XapaKTePUCTHK:

1. VY aeneHas paspeniaronias criocoOHOCTh 1Mo Macce cBbire 320;

2. Coz[epmaT HNCTOYHHUKH HOHOB, U3IOTOBJICHHBIC N3 HUXPOMA UJIM MOHEJIA WA
3alMUIICHHBIC ITOKPBITUEM W3 HUX, NI HUKCINPOBAHHBIC,

3. Copaepxat MOHU3ALMOHHBIE UCTOYHUKU C OOMOApIMPOBKON HIIEKTPOHAMH;

4.  CopnepxaT KOJJIEKTOPHYIO CUCTEMY, IPUTOHYIO /Il HK30TOITHOTO aHAIM3a.
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5.5.

I[TOACHUTEJIbBHOE 3AMEYAHUNE

[TepeuncnenHnoe BhIllle 00OPYIOBAHUE BCTYMAEeT B HEMOCPEICTBEHHBIM KOHTAKT C
TexHojorudeckuMm razoM UFg, 500 HEmoCpeACTBEHHO pPEryIHpyeT IMOTOK B
mpeienax Kackaua. Bce MOBEpXHOCTH, KOTOpbIE BCTYNAlOT B KOHTAKT C
TEXHOJIOTHYECKUM Ta30M, IEIUKOM H3roTaBiMBaroTcsl u3 crovkmx K UFg
MaTepuaioB WIM MOKpPbIBAIOTCS UMHU. Jljis 1eneil pas3ienoB, OTHOCAILIUXCS K
razoaudQy3uoHHBIM yCTpoiicTBaM, MaTepuansl, Kopposuectorkue K UFg,
BKJIIOYAIOT HEPIKABCIONIYIO CTallb, AJIIOMUHUMN, ATIOMHUHUEBBIE CIUIABBI, OKCH/]I
QTFOMUHUS, HUKEJIb WK CIUIaBbI, cogeprkanue 60% wuin Oojiee HUKEIs, a TakKe
croiikue k UF¢ monHOCThIO GTOPHPOBAHHBIC YTIEBOIOPOAHBIE TTOTHUMEPHI.

CHEI[I/IaJIbHO npeaHasHa41¢HHbIC HJIN nmoaAroToBJICHHBbIC CHUCTEMBbI,
oﬁopmeBaHne H KOMIIOHCHTBI /IJId HCIHOJbB30BAHUA Ha YCTAaHOBKax
AIPOAMHAMHYIECCKOTO o0orameHus

BBOJIHOE 3AMEYAHHNE

B mpoueccax asponmHamuueckoro oboramieHus cMmech rasoobpasHoro UFs u
JIETKOTO Tra3a (BOJOpOJ WJIM TeNHil) C)KUMaeTcs M 3aTeM MpPOIyCKaeTcsl depes
pa3fendomye 3JEMEHTbl, B KOTOPBIX HW30TOMHOE pa3/elieHue 3aBEepILIAeTCs
MOCPEJICTBOM  IOJyuyeHHUs] OOJIBIIMX LEHTPOOEKHBIX CHJI IO TI'EOMETpUH
KPUBOJIMHEHHONW CTEHKHM. YCIEIIHO pa3paboTaHbl JABa Ipolecca ATOro TUMA:
IpOIIECC COIUIOBOTO pasfefieHuss M mpolecc BUXpeBoM TpyOku. Jlms obomx
IIPOLIECCOB  OCHOBHBIMM ~ KOMIIOHEHTAaMM KacKajla pas3/elieHUsl  SBISIOTCS
WINHAPUYECKUE  KOpIyca, B  KOTOPbIX  pa3MEIleHbl  CHEIHaJIbHbIC
pasfenuTenbHblE  AJIEMEHTHl (Comja WM BUXpEBbIE TPYOKH), Ta30BbIE
KOMIIPECCOPBI M TEINIOOOMEHHUKH ISl yAaJeHUs 00pa3ylolerocst mpu CKaTuu
terna. [ a’ponMHaAMUYECKMX YCTAaHOBOK TpeOyeTcsi WENbld psJl TaKux
KacKaJioB, TaK 4YTO HMX KOJIMYECTBO MOXET CIYXXUTh Ba)KHBIM yKa3aTelleM
KOHEYHOI'0 HCIOJb30BaHUA.  [IOCKOIBKY B a’pOAMHAMHUYECKOM Ipolecce
ucnons3yercsi UFg, moBepxHOCTH Bcero 0OOpYyJIOBaHUS, TPyOONpPOBOIOB U
W3MEPUTEIIBHBIX MPUOOPOB (KOTOPHIE BCTYIMAIOT B KOHTAaKT C Ta3oM) JOJIKHBI
M3rOTaBJIMBATHCS U3 MAaTE€pPHAJIOB, COXPAHSIONIUX YCTOWYMBOCTh MPU KOHTAKTE C
UFe.

I[TOACHUTEJIbBHOE 3AMEYAHUWE

[lepeunciienHple B HACTOSIIIEM  pa3jelie  dJIEeMEHThl  BCTYNAlOT B
HEMOCPEACTBEHHBIM  KOHTAaKT C  TexHojormdeckum razom UFg  numbo
HEIMOCPEICTBEHHO PETyJIMPYIOT MOTOK B Mpefenax Kackaaa. Bce moBepxHocTH,
KOTOpbIE BCTYMAlOT B KOHTAaKT C TEXHOJOTMYECKHUM Tra3oM, LIEITUKOM
M3TrOTaBIMBaIOTCA U3 cTOMKUX K UF¢ MaTepuanoB, WK 3alUILEHBI IOKPBITHEM U3
TaKUX MAaTEpHUaJoB. Jns  meneit pasnmena, OTHOCAIIETOCA K 3JIEMEHTaM
a’poJMHaMUYecKoro oboramieHusi, kopposuectoiikue k UFg Marepuansi,
BKJIIOYAIOT MEJb, HEP)KABEIOUIYI0 CTajlb, ATIOMUHUM, AJIOMUHUEBHIE CIUIABBI,
HUKEJb WIM CIUIaBbl, coaepxkamue 60% niau Oornee HUKENs, a TaKKe CTOHKHE K
UF¢ moaHOCTBIO (hTOPUPOBAHHBIE YTIEBOAOPOIHBIE TTOJIUMEPHI.
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5.5.1.

5.5.2.

5.5.3.

5.5.4.

PaznennrtennbHble comia

CHCI_[I/IaJ'IbHO NpeaAHa3HAYCHHLIC WUJIW MMOATOTOBJICHHBIC PAa3ACIIMTCIBHBIC COIJIa U
uXx cOopku. PazjenuTenbHBIC COTUIA COCTOST W3 MICIIEBHIHBIX H30THYTHIX
KaHAJIOB ¢ pamuycoM wusrub6a menee | mm (oO0bruHo oT 0,1 mo 0,05 mm),
koppo3uecTorkux K UFs, 1 IMEIOMUX BHYTPEHHIOK PEXKYIIYI0O KPOMKY, KOTOpas
paszzernser mpoTeKaIoIUi Yepe3 COIIo ra3 Ha JBe (ppakuuu.

Buxpessbie TpyOku

CrenuanbHO TpeAHA3HAUEHHBIE WM MOATOTOBICHHBIE BUXPEBBIE TPYOKH M HX
coopku. BuxpeBbie TpyOKHM HMEIOT LWJIMHAPUYECKYIO WIH KOHYCOOOpa3HYIO
dbopmy, U3rOTOBJICHBI U3 Koppo3uecTokux Kk UFg mMaTepuaioB mian 3auIieHbl
MOKPBITUEM M3 TaKMX MaTepHalOB U MMET auametrp oT 0,5 cm a0 4 cMm mpu
OTHONICHUU UTUHBI K auameTpy 20:1 unm mMeHee, a Takke OJHO WM OOIbIlee
YHCIIO TAHTCHIIMATBHBIX BXOAHBIX OTBepcTHil. TpyOKM MOTYT OBITH OCHAIIICHBI
OTBOJaMH COIUIOBOT'O THIIA HA OJTHOM MJIM Ha 000MX KOHLAX.

I[TOACHUTEJIbBHOE 3AMEYAHUNE

[TutarenbHbl Ta3 MOCTYNaeT B BUXPEBYIO TPYOKYy IO KacaTelbHOH € OJHOTO
KOHIIa MM Yepe3 3aKpyuMBaIolIUE JIOMATKH MM Yepe3 MHOIOYHMCIICHHBIE
TaHT€HIIMAJIbHbIE BXOHBIE OTBEPCTHUS BAOIb TPYOKH.

KoMmnpeccops! u razoayBku

CHCI_[I/IaJ'IBHO NpCaAHa3HAYCHHLBIC HWJIM IMMOATOTOBJICHHBIC OCCBBLIC, I.[CHTpI/I(by)KHI:IC
nJIn 00BbEMHEIE KOMITPECCOPLI HIJIN ra3oayBKHU, HU3IrOTOBJICHHBIC nu3
Koppo3uecToiikux Kk UFg MareprasioB, WM 3al[UIIEHHbIC MTOKPBHITUEM M3 TaKUX
MAaTEepPHAIIOB, POU3BOIAUTEILHOCTHIO Ha BXOAE 2 M /MuH min Goee cmecu UFg i
HECYIIEro Tra3a (BOAOPO WU TeIuil).

[MTOACHUTEJIbBHOE 3AMEYAHUE

Takue KOMITpeccophl U ra30yBKH OOBIYHO UMEIOT Tiepenas AaBieHus ot 1,2:1 o
6:1.

YiaorHeHnust Bpamaiuxcsa BajoB

CrrermanbHO MpeaHa3HAYEHHbIE HIIN MOATOTOBIICHHBIC YILUTOTHEHHUS
BpaLIAIOLIMXCs BAJIOB, YCTAHOBJIEHHBIE HA CTOPOHE MOJA4YM U HA CTOPOHE BBIXOJAA
JUIS YIUTIOTHEHHUSI BaJla, COEUHSIIOIIETO POTOP KOMIIPECCOPA WIM POTOP Ta304yBKHU
C MPUBOJHBIM JIBUTATENIEM, C TEM YTOOBI OOSCIICUHTh HAICKHYIO TEPMETHU3AIINIO,
MPEIOTBPALIAIONIYIO BBIXOJ TEXHOJOTHYECKOTO Ta3a WM HAaTEeKaHWE BO3AyXa WU
YIUIOTHSIIOUIETO Ta3a BO BHYTPEHHIOID KaMepy KOMIIpeccopa WM Ta30.lyBKH,
KoTopas 3anonHeHa cMmeceto UFg 1 Hecyiero rasa.
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5.5.5.

5.5.6.

5.5.7.

5.5.8.

Tena000MeHHUKH JJIA OXUVTAXKICHHUA ra3a

CrenuanbHO TpeAHA3HAYCHHBIE WM  IOATOTOBJICHHBIE  TEIIOOOMEHHUKH,
M3TOTOBJICHHBIE W3 Koppo3uecToknx K UF¢ marepuanoB wiM 3allMILEHHBIE
MTOKPBITHEM U3 TAKMX MaTEPHAJIOB.

Ko:xyxu pa3aensiiomux 3;ieMeHTOB

CHCHI/IaJIBHO NpEeAHAa3HAYCHHBIC HWJIM IMOATOTOBJICHHBIC KOXYXH PasAacCIArOnnuX
AJIEMEHTOB, M3TOTOBJIEHHbIE M3 Koppo3uectoiikux k UF¢ martepuanoB wim
3alUIICHHBIX TOKPBITUEM W3 TaKUX MAaTepUaNOB, JUIS TIOMEUICHHs B HUX
BUXPEBBIX TPYOOK MIIM PA3/IEIUTEIBHBIX COMEI.

[MTOACHUTEJIbBHOE 3AMEYAHUE

OTH KOXKYyXH MOTYT HPEICTaBIATh COOOM LWIMHAPUYECKHE KaMepbl JUAMETPOM
6omnee 300 MM u muuHOM 6oee 900 MM WK IPSMOYTOJIBHBIE KaMePhl CPABHUMBIX
pa3MepoB U MOTYT OBITh NIPEJHA3HAYECHBI ISl YCTAHOBKH B TOPU30HTAIBHOM WIIN
BEPTUKAJIBHOM IOJIOKEHUH.

Cucrembl nogavyu/cucreMsl 0TBoAa '"'mpoaykra' u '"xBocToB"

CHCI_[I/IaJIBHO MpeaAHa3HAYCHHBIC HJIn IIOATOTOBJICHHBIC TEXHOJIOTHUYCCKHUEC
CHUCTEMbI HIIN O6OPYI[OBaHI/IC JJIsA 000raTUTENILHBIX YCTaHOBOK, HM3TOTOBJICHHBIC
n3 KopposuecToilkux Kk UFg MaTepranoB win 3alIMIIEHHBIX TOKPBHITUEM W3 TaKUX
MaTepUasoB, BKIIIOYAIOIIHE:

a) MUTAOMIUC aBTOKJIABBI, IMCYHU HIIM CHUCTCMBbI, HWCIOJIL3YCMBIC IJId NOJA4r
UFs miis mporiecca o0orarieHus;

b)  necybmuMatopsl (MM XOJIOIHBIE JIOBYIIIKH ), UCIIOB3YyEMBIE JJISI BBIBEICHHS
narpetoro UFg wu3 mpouecca oborameHuss Uil MOCIEIYIOIIETO
MepeMeIICHUS;

C)  CTaHIUU OTBEPXKICHUS WU OXKIKCHHUS, UCTIoNIb3yemblie 171si BeiBeneHus UF
13 Tpoliecca odorameHus myTem cxaTtusi u nepeBona UFg B xxunkyro uiam

TBEepAyI0 hopmy;

d) cranmum "mpoaykra" miam "XBOCTOB", MCHOJNb3YEMBIE Ui TMEpEMEIICHUS
UFs B KOHTEHHEPHI.

CucremMbl KOJJIEKTOPHBIX TPYOOIIPOBO/10B

CrenmanbHO IpeIHA3HAYEHHBIE WIIM MOATOTOBIEHHBIE CUCTEMbBI KOJJIEKTOPHBIX
TpyOOIIPOBOIOB, M3TOTOBIIEHHBIE M3 KopposuecTorkux kK UF¢ mMarepuanoB wimm
3aIUIIECHHBIC TIOKPBITHEM W3 TaKUX MaTtepuanos, g yuaepxkanus UFs BHyTpu
a’pOJMHAMUYECKHUX KacKaJoB. OTa CeTb TPyOONPOBOJIOB OOBIYHO MPEACTABISAET
coboii cuctemy ¢ "IBONHBIM" KOJUIEKTOPOM, I/I€ KaXKABIM Kackaj WU TpyIIa
KACKaJl0B COCIMHEHBI C KaKIbIM U3 KOJUIEKTOPOB.
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5.5.9.

5.5.10.

5.5.11.

5.5.12.

BaKyyMHI)Ie CHCTEMbI 1 HACOCBI

a) CroeuuanbHO TmNpeIHA3HAUYECHHbIE WJIM [OATOTOBJICHHBIE BaKyyMHbIE
CHUCTEMBI, TPOU3BOJAUTEILHOCTRIO Ha BXOJIE 5 M’/MHH Wi 6oJiee, COCTOSIIME U3
BaKyyMHBIX MarucTpajiei, BaKyyMHBIX KOJUIGKTOPOB M BaKyyMHBIX HAcOCOB, H
npenHa3HayeHHbIe A1 paboThl B comepskamux UFg ra3oBbIx cpenax.

b)  BakyymHBIE HACOCHI, CIIEIUATHHO MPETHA3HAYCHHBIE WU MOJATOTOBICHHBIE
nsi pabotel B comepkamux UFg ra3oBbIX cpegax M M3TOTOBJICHHBIE U3
koppo3uecToikux kK UF¢ MarepuanioB Wi 3alIMIIEHHBIX MOKPBITUEM M3 TaKUX
MaTepuaigoB. B 3THX Hacocax MOTYT HCHOJb30BaThCs (PTOPHCTO-YTIIEPOIHBIC
VIUIOTHEHHUSI U CTICIIUATBHBIE pa00YUe KUKOCTH.

CrnennajpHble CTOIOPHBIE H PeryJHpPYOIIHe KIanaHbl

CrneunanbHble  IpeJIHA3HAYEHHbIE WM  NOATOTOBJICHHBIE  pPYYHBIE  WJIU
ABTOMATUYECKUE CTOTIOPHBIE M PETYIUPYIONIUE KIAMaHbl CHIb()OHHOTO THIIA,
W3TOTOBJICHHBIE U3 KOppo3uecToMkux K UFg MarepwyioB Wik 3allMILIECHHBIE
MOKPBITUEM U3 TaKUX MatepuanoB, guameTpoM oT 40 1o 1500 mm 11 MOHTaxa B
OCHOBHBIX U BCIIOMOTaTeJIbHBIX CHUCTEMAaX YCTAHOBOK a’pOAMHAMUYECKOIO
oboraieHus.

Macc-cnekTpoMeTpbl/McTOYHUKHA HOHOB 11 UF

CrenmanbHO TpeJHAa3HAUYCHHbIE WM  TMOATOTOBJICHHBIE MArHUTHBIC WU
KBaJPyHOJIbHbIE MacC-CIIEKTPOMETPBI, CIIOCOOHBIE MPOM3BOJUTH NMPSMON OTOOP
po0 mojgaBaeMoi Macchl, "mpoaykTa’ uiam "XBocToB" u3 ra3oBsix MOTOKOB UFg 1
o0Jagaronye MmoJIHBIM Ha0OpOM CIEAYIOIINX XapaKTEPUCTHK:

1. VY aenpHas pazpemiaromnias criocoOHOCTh 1Mo Macce cBbiie 320;

2. ConepxcaT HCTOYHHUKU MOHOB, U3TOTOBJICHHBIC U3 HUXPOMA UJIK MOHCJIA NN
3alIUIICHHBIC ITOKPBITUEM M3 HUX, WM HUKCIMPOBAHHLIC,

3. ConeprxaT HOHU3AIMOHHBIE UCTOYHUKHU C OOMOApAMPOBKOM AJIEKTPOHAMU;
4. Conepxat KOJUIEKTOPHYIO CUCTEMY, IPUTOHYIO JUIsl K30TOIHOIO aHAIU3a.
Cucremsl otaeaenuss UFq oT Hecymero rasza

CrnenmanbHO TpeJHA3HAYCHHBIE WM  TOATOTOBJIICHHBIE TEXHOJIOTHYECKUE
cuctemsl ans otnenenus UFq ot Hecymiero rasa (Bogopo/ia Wiu renus).

I[TOACHUTEJIbBHOE 3AMEYAHUNE

OTu cucTteMbl NpeaHa3Ha4deHbl JUIsl cokpaieHus coxaepkanus UFq B Hecymiem
ra3e J0 OJHOM YacTM HAa MHJUIMOH WJIM MEHEE W MOTyT BKJIKOYaTh TaKoe
o0opyaoBaHue, KakK:

a)  KpPUOTEHHBIC TETUIOOOMEHHUKU U KPHOCENapaTOphbl, CIOCOOHBIE CO3/1aBaTh
temneparypsl -120°C wiu MeHee, uin
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5.6.

b)  OJIOKM KPHOTEHHOTO OXJIAXKJACHHS, CTIOCOOHBIE CO3/1aBaTh TEMIIEPATYPBI
-120°C niu MeHee, uau

c)  ONOKM pa3fenuTeNIbHBIX COTEN WM BHXPEBBIX TpyOok ans otaencHus UFg
OT HECYILEro ras3a, uiau

d)  xonomubie noBymku UFg, cocoOHble co3maBarh Temmneparypsbl -20°C wiu
MEHee.

CnenuajJbHO  NpeAHA3HAYEHHbICe WM  INOATOTOBJCHHbIE  CHCTEMBI,
o0opy10BaHMe M KOMIIOHEHTHI [UIS MCHOJb30BAHUSI HA YCTAHOBKAX
XHMHYECKOro 00MeHAa MJIM HOHOOOMEHHOI0 000rameHus

BBOJIHOE 3AMEYAHHNE

HesnauntensHoe pa3nuuue U30TOMOB ypaHa MO Macce MPUBOAUT K HEOOIBIINM
W3MEHEHUSIM B  DPABHOBECHMUM XHUMHUYECKUX  pEaklMil, KOTOpPbIE MOTYT
WCIIOJIb30BAaThCA B KAaueCTBE OCHOBBI I pa3lENICHUST H30TOMOB. Y CIEIIHO
pa3paboTaHO JBa MpoIecca: KUIAKOCTHO-)KUIKOCTHBIM XMMHYECKUH OOMEH M
TBEPAO-)KUIKOCTHBI MOHHBII OOMEH.

B mpomecce XKUAKOCTHO-)KUIKOCTHOTO XMMHUYECKOIO OOMEHa B TNPOTHUBOTOKE
MPOMCXOIUT B3aMMOACHUCTBHE HECMEIIMBAIOUINXCS >KAAKUX (a3 (BOIHBIX WU
OpraHWYEeCKHX), YTO NPUBOAMT K IP(DEKTy KacKaJIUpPOBAHUS THICSY CTaJIUN
pasnencHus. BojaHas (aza cCOCTOMT M3 XJIOpUAA ypaHa B PacTBOPE COJISTHOU
KUCJIOTBI; OpraHuyeckas (pasa COCTOUT M3 SKCTPAreHTa, COJEPKAIero XJIOPH[
ypaHa B OpraHHYECKOM pacTBOpHTEIIE. KonrtaktHpiME ~ (uiIbTpaMu B
pa3eNUTeIbHOM KacKaZe MOTYT SIBJIATHCS YKHIKOCTHO-XHIIKOCTHBIE OOMEHHBIC
KOJIOHHBI (TaKHWe, KaK WMITYJbCHBIC KOJIOHHBI C CETYATBIMU TapeiKaMH) WU
KHUJIKOCTHbIE LEHTpUQYKHbIE KOHTaKTHble GmiIbTpel. Ha o0oux KoHIax
pa3eNuTENbHOTO KacKaia B IIeNsX obOecreueHus! peduiiokca Ha KakJOM KOHIIE
HEOOXOAMMBI XUMHYECKHE TIpeBpamieHuss (OKHUCICHHE W BOCCTAHOBJICHHE).
['maBHast 3a7a4a KOHCTPYKIIMM COCTOUT B TOM, YTOOBI HE JIOMYCTUTh 3arps3HEHUS
TEXHOJIOTUYECKUX TOTOKOB HEKOTOPHIMH HMOHAMH METaUIOB. B cBs3M ¢ 3TUM
UCTIONB3YIOTCSl TUIACTHKOBBIC, TOKPBITHIE IUIACTHKOM (BKJIIOYAsi TPUMEHEHHUE
(TOPUPOBAHHBIX YTJIEBOJOPOJHBIX MOJUMEPOB) W/WIHM TIOKPHITHIE CTEKIOM
KOJIOHHBI U TPYOOTIPOBO/IBI.

B TBepao-KHIKOCTHOM HMOHOOOMEHHOM TIPOIECCE OOOTAICHHE JOCTUTACTCS
MOCPENICTBOM  a/ICOPOIIMU/IEcCOpOIM ypaHa Ha CHENHUATbHOH, OYeHb OBICTPO
JIEHCTBYIOIIEH HMOHOOOMEHHOW cMoje Wi ajacopbente. PactBop ypana B
COJITHOM KHUCIIOTE€ U JpYyrHe XUMHYECKHE pEeareHThl IMPOIyCKaloTCA dYepes
[WIMHIPAUYECKUE OOOTaTHTEIbHBIC KOJOHHBI, COJEPKAIINE YIJIOTHEHHBIC CIIOH
ancopbOenTa. [y momaep kaHusl HEIPEPHIBHOCTH IpoIiecca Heo0XoauMa cucTemMa
pedirokca B 1ENAX BBICBOOOXKIACHUS ypaHa M3 aJcopOeHTa OOpaTHO B JKHUIIKHI
MOTOK, C TE€M 4YTOOBI MOXHO ObUIO coOpaTh "mpoaykt' u "XBOcCTh'. ITO
JOCTUTACTCST TYTEM HCIOJB30BAHUS TMMOAXOMANIMX XUMHUYECKHX PEareHTOB
BOCCTAHOBJICHHSI/OKUCIICHUSI,  KOTOPBIC  TOJTHOCTBIO  PETCHEPUPYIOTCS B
pa3eNbHbIX BHEIIHUX METISAX U KOTOpPhle MOTYT YAaCTHUYHO PETreHepUpOBATHCS B
caMuX M30TOMHBIX pa3JeNUTEIbHBIX KOJNOHHaX. IlpucyTcTBHMe B mpoliecce
rOpsSYNX KOHIICHTPUPOBAHHBIX PACTBOPOB COJSIHOW KHUCIOTHI TpeOyeT, YTOObI
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5.6.1.

5.6.2.

5.6.3.

o0opyaoBaHHe OBUTO M3TOTOBJIEHO M3  CHEHUAIBHBIX  KOPPO3HECTOMKUX
MaTEepUajIOB U 3AIIMIIEHO MOKPHITUEM M3 TAKUX MAaTEPHUATIOB.

AKMIKOCTHO-)KHAKOCTHbIE 00MEHHbIE KOJOHHBI (XMMUYeCKUIT 00MeH)

[TpoTUBOTOYHBIE KUJKOCTHO-KHMJKOCTHbIE OOMEHHBIE KOJOHHBI, HMEIOIUE
MEXaHUYECKUH CHIIOBOW BBOJ (T.€. MMIIYJIbCHBIE KOJOHHBI C CETYaTBIMHU
TapesiKaMH, KOJIOHHBI C TapeJIKaMH, COBEPIIAIOIIMMHU BO3BPATHO MTOCTYIATENIbHbIE
JIBYDKEHUS, U KOJIOHHBI C BHYTPEHHHUMH TYPOMHHBIMU CMECUTEIISIMH ), CTICIIHATILHO
NpeJHAa3HAYCHHbIE WM  IOATOTOBJICHHbIE JuId  OOOraimieHuss ypaHa cC
UCIIOJIb30BaHUEM IIpollecca XHUMHYECKOro OOMeHa. Jis  KOppO3MOHHOU
YCTOWYMBOCTH K KOHLIEHTPUPOBAaHHBIM DPACTBOPAM COJISHOM KHMCIOTBI 3TH
KOJIOHHBl ¥ WX BHYTPEHHUE KOMIIOHEHTBI M3TOTOBJIEHBl M3 TOAXOMSAIIUX
IUIACTUKOBBIX MaTepUalloB (TakuX, Kak (TOpUpOBaHHbBIE YITIEBOJOPOJHbBIE
NOJMMEpBl) WM CTEKJIA WM 3allMIIEHbl MOKPHITHEM M3 TaKUX MaTepHasoB.
Kononnsl cnpoektupoBanbl Ha KopoTkoe (30 cexkyHI WM MeHee) Bpems
IIPOXOXACHUS B KacKaje.

Hentpudyxnnie JKMIKOCTHO-’KHIKOCTHbIE KOHTAKTHBbIE GuabTpbl
(XuMuYecKuii 00MeH)

LenTpudyxHble XKUIKOCTHO-)KUIKOCTHBbIE KOHTAaKTHbIE (UIBTPHI, CIELHUAIBHO
npelHa3HaYeHHbIE WM  TOATOTOBIEHHBIE JUIsi  OOOraimieHus ypaHa C
UCIIONIb30BAaHUEM TpoIlecca XHMHUYECKOTO oOMeHa. B TakumxX KOHTaKTHBIX
¢unbTpax HCIOJIb3YETCS BpallleHUE AJsl TMOJYYEHUS OPraHWYECKUX M KHUJIKHX
MIOTOKOB, a 3aTeM LEHTpoOeKHas cuia Juid pazaenaeHus das. g Koppo3HOHHOM
CTOMKOCTH K KOHIICHTPUPOBAHHBIM PACTBOpPAM COJISIHOW KHUCJIOTHI KOHTaKTHBIC
(GUIBTPBI M3TOTABIMBAIOTCS W3 COOTBETCTBYIOIIMX IUIACTUKOBBIX MaTepUAIOB
(Takux, Kak (TOPHPOBAHHBIC YTIIEBOJIOPOIHBIC TOJMMEPHI) WM TOKPHIBAIOTCS
uMHU WK cTekiaoM. lleHTpudyxHble KOHTaKTHBIE (GUIBTPBI CIPOEKTUPOBAHBI HA
kopoTkoe (30 cekyH[ Wi MeHee) BpeMsi IPOXOXKACHUS B KacKaje.

CucreMbl 1 000py10BaHMe IJISI BOCCTAHOBJICHUS] YPaHa (XMMHU4YeCKHUIT 00MeH)

a) CoeuuanbHO  mpeAHA3HAUYE€HHbIE  WJIM  TOATOTOBICHHBIE  SYEHKHU
AIEKTPOXUMHUYECKOTO BOCCTAHOBIICHUS JJISi BOCCTAHOBJICHUS ypaHa M3 OJHOTO
BaJICHTHOTO COCTOSHUSI B ApYyroe aisi oOoramieHus ypaHa C HCIOJIb30BAaHHEM
mporecca XMMUYECKOro oOMeHa. Matepuabl siueeK, HaXOISIIHecss B KOHTAKTe ¢
TEXHOJOTMYECKUMH  PACTBOPAMM, JOJDKHBI  OBITh  KOPPO3UECTOMKUMH K
KOHIICHTPUPOBAHHBIM PACTBOPAM COJISTHOM KHCIIOTHI.

I[TOACHUTEJIbBHOE 3AMEYAHUWE

Katomgubiil oTcexk siueKku OJDKEH OBITh CIPOSKTUPOBAH TaKUM 00pa3oM, YTOOBI
MPEOTBPAaTUTh MOBTOPHOE OKHUCIIEHHWE ypaHa A0 Ooyiee BBICOKOTO BaJIEHTHOIO
coctosiHus. Jlns ynepikaHus ypaHa B KaTOJHOM OTCEKE S4eika MOXET HMETh
HEMPOHUIAEMYIO JradparMeHHYI0 MEMOpaHy, U3TOTOBJICHHYIO U3 CIIEIUATHLHOTO
KaTHOHHO-OOMEHHOTO Marepuana.  KaTomg COCTOMT U3 COOTBETCTBYIOIIETO
TBEPAOro MPOBOJHUKA, TAKOTO, KaK rpadur.
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5.6.4.

5.6.5.

b) CnemuanpHO mNpeaHA3HAYCHHBIE WM TOATOTOBJICHHBIC CHCTEMBI JIS
usneuernss U™ w3 OpPraHMYECKOTO TOTOKA, PETYyJIHPOBAHUS KOHIICHTPAIHH
KHCJIOTBl M JJIS 3aIlOJIHEHHS SYEEK DJIEKTPOXUMHUYECKOTO BOCCTAHOBJIICHUS Ha
MIPOU3BOJICTBEHHOM BBIXOJIE KacKaja.

I[MTOACHUTEJIbBHOE 3AMEYAHUNE

OTH CHUCTEMBI COCTOAT U3 O00OpYNOBaHMS SKCTPAKLUU DPACTBOPUTEIEM JUIS
orronku U™ u3 oprammyeckoro motoka B JKHAKHI PacTBOp, 00OPYIOBAHMS
BBIMIAPUBAHUS W/WIH JPYroro oOOpYIOBAaHUS UIS TOCTH)KEHUS PETYIUPOBKU U
KOHTPOJIsI BOJIOPOJIHOTO MTOKAa3aTellsl, U HACOCOB MJIM IPYIMX YCTPOWCTB IepeHoca
JUIS 3aIIOJTHEHUS STYEeEK IEKTPOXMMHUUYECKOro BoccTaHOBIeHHsA. OCHOBHas 3ajjaua
KOHCTPYKIIMU COCTOUT B TOM, YTOOBI M30€XaTh 3arpsS3HEHUs MOTOKA >KUIKOCTH
MOHAMH HEKOTOphIX MeTamwioB.  CrlenoBaTenbHO, T€ YacTH 00OpYIOBaHUS
CHUCTEMBI, KOTOpbIE HAXOJATCS B KOHTAaKTE C TEXHOJIOTMYECKMM IIOTOKOM,
M3rOTaBJIMBAIOTCS M3 COOTBETCTBYIOIIMX MaTepHaloB (TakuX, Kak CTEKIIO,
(dTOpHpOBaHHBIE YTIEBOAOPOAHBIE MOJUMEPHI, Ccynbdar nmoaudenuna, cyibhoH
noaudGupa U NPONUTAHHBIM CMOJOW TpaduT), WM 3aIIMILEHBl MOKPBITUEM W3
TaKUX MaTepUaJIOB.

CucreMbl NOATOTOBKM NUTAHUA (XUMHYECKHA 00MeH)

CrnennaibHO  MpeJHA3HAYCHHbIE WJIM  TOJATOTOBJICHHBIE  CHUCTEMBl ISt
MIPOM3BOJICTBA MUTATEIBHBIX PACTBOPOB XJIOpUAA YpaHA BBICOKOW YMCTOTHI JUIS
YCTaHOBOK IO Pa3/IeICHUIO0 U30TOMOB ypaHa METOJOM XUMHUYECKOT0 0OMEHa.

I[TOACHUTEJIbBHOE 3AMEYAHUNE

OTH CHUCTEMBI COCTOSIT M3 OO0OpYJOBaHUS MJIsi PACTBOPEHHUS, IKCTPAKIIUU
pacTBOpHUTENIEM W/WJIM HOHOOOMEHHOTO OOOpYJOBaHUS ISl OYMCTKH, a TaKKe
SJIEKTPOIUTUYECKUX SYEEK IJIsI BOCCTAHOBIICHUS U™ ym U™ 8 U”. B amux
CHUCTEMax MPOU3BOAATCS PACTBOPHI XJIOPUJIA YPaHA, B KOTOPBIX COAEPHKHUTCS JIHUILb
HECKOJIbKO 4YacTe Ha MWUIMOH METAJUIMYECKUX BKJIIOUECHHUH, TaKHX, KaK XpOM,
Kele3o, BaHaIWM, MONMMOJAEH W JAPYTUX JBYXBAJEHTHBIX WX KATHOHOB WIH
KaTHOHOB C OoJjbllel BaJeHTHOCThIO. KOHCTPYKIIMOHHBIE MaTepHabl IS
HJIEMEHTOB CHUCTEMBI, B KOTOpOW o0OpabaThiBaeTCs U™ BBICOKOH UHCTOTEI,
BKJIFOYAIOT CTEKJIO0, (TOPUPOBAHHBIC YTJIEBOJOPOAHBIC TOJUMEPHI, Tpadur,
MOKPBITHINA MONUBUHUI-CYIB(ATHBIM WX MONIUA(OUP-CYTHPOHHBIM MIACTUKOM H
IIPONIUTAHHBIA CMOJIOH.

Cucrembl OKHCICHHS YPaHA (XHMHYECKUH 00MeH)

CrienuabHO TMPeHA3HAYCHHBIC WIM TIOJTOTOBJICHHBIC CHCTEMBI JUISI OKHCIICHUS
+3 +4

U™ B U™ nns BO3BpalleHHus B KacKaJl pa3JesieHus M30TOMOB ypaHa B MPOIECCE

oboraiieHus METOI0OM XMMHAYECKOT0 0OMEHA.

[NOACHUTEJIbBHOE 3AMEYAHUE

ITH CHCTEMBI MOTYT BKJIFOYATb TAKHUEC 3JICMCHTBI, KaK:

23



5.6.6.

5.6.7.

5.6.8.

a)  o0opynoBaHHE Ul KOHTAaKTUPOBAaHMs XJIOpa M KHUCIOPOAA C BOIHBIMU
¢ dmoeHTaMi U3 00O0pYZOBaHUS Ppa3JeNICeHUs] M30TONOB M SKCTPAKIUU
00pa3oBaBIIETOCs U™ B obGemHeHHsIit OpraHUYEeCKUH  IOTOK,
BO3BPAILAIOIIMICS U3 TPOU3BOACTBEHHOTO BBIXO/1a KACKAa;

b)  obopynoBaHue, KOTOpPOE OTHAEISET BOAY OT COJSHOM KHCJIOTHI, YTOOBI BOAA
Y KOHIICHTPUPOBAHHAS COJISIHASI KMCJIOTA MOTJIM Obl OBbITh BHOBb BBEJICHBI B
MponecC B HY)KHBIX MCCTax.

BbicTpo pearnpyromue HOHOOOMEHHbIE CMOJIbI/aAcOPOeHTHI (MOHHBII 00MEeH)

BeicTpo pearupyrommue HOHOOOMEHHBIE CMOJBI MM aJCOPOEHTHI, CHELUATbHO
NpeHa3HAYCHHblE WM  [OATOTOBJICHHbIE Juid  oOorameHuss ypaHa cC
HCIIOJIb30BaHUEM TIpollecca MOHHOTO OOMEHa, BKJIIOYas IOPHUCTHIE CMOJIBI
MaKpOCeTyaTOl CTPYKTYpbl M/MIM MeMOpaHHbIE CTPYKTYpbl, B KOTOPBIX
aKTHBHbIE TPYNIbl XMMHUYECKOTO OOMEHa OrpaHWYEHbl IOKPHITUEM Ha
[IOBEPXHOCTU HEAKTUBHOM IOPUCTOM BCIIOMOTATEIbHOW CTPYKTYpBL, M JIpYyTHE
KOMITO3UTHBIE CTPYKTYphl B 000N TpuemiieMoil ¢Gopme, BKIIOYAs YaCTHIIBI
BOJIOKOH. DTH HOHOOOMEHHBIC CMOJIBI/aICOPOCHTHI UMEIOT TuaMeTphl 0,2 MM WK
MEHee U JOJKHBl OBITh XMMHUYECKM CTOMKMMHU IO OTHOIIEHUIO K PacTBOpam
KOHICHTPUPOBAHHON COJISIHOM KHUCJIOTBI, a TakXe JIOCTATOYHO IIPOYHBI
¢u3nveckn, ¢ TeM YTOOBI UX CBOMCTBA HE yXYAIIAIUCh B OOMEHHBIX KOJOHHAX.
CmMmonbl/afcopOeHThl CHENMAIbHO IPEIHA3HAUYEHbl JJIS IOJY4YeHHs] KHHETHKH
OueHb OBICTPOro OOMEHa H30TONOB ypaHa (AJUTEIBHOCTh MOJYyOOMEHa MeHee
10 cexynna) u 001agat0T BO3MOKHOCTBIO paboTaTh MPU TEMIEpPAType B TUANa30HE
ot 100°C o 200°C.

HNonoo0MeHHBbIE KOJTOHHBI (MOHHBIH 00MeH)

[wimHapuYeckue KOJOHHBI auameTpoMm Ooiee 1000 MM s ynaepkaHus u
MOJICP)KaHUSl  3allOJTHEHHBIX — CIIOEB  MOHOOOMEHHBIX  CMOJI/aZicCOpOSHTOB,
CHelHaNnbHO NpPeJHAa3HAYCHHbIE WU IOJATrOTOBJIECHHBIE Ul 00OTalleHusl ypaHa C
UCITOJIb30BaHUEM HMOHOOOMEHHOIO TMpolecca. ITH KOJOHHBI H3TOTOBJICHBI M3
MaTepuaioB (TakuX, KaK THTaH WIM (TOPUPOBAHHBIE YIJIEBOJOPOIHBIC
MOJIUMEPBI), CTOMKHUX K KOppO3uy, BBI3BIBAEMON pacTBOpaMu
KOHICHTPUPOBAHHON COJISIHOW KHMCJIOTBI, WM 3AIIMINEHBI MTOKPBITUEM M3 TaKUX
MaTepUajoB U CIIOCOOHBI paboTaTh Mpu Temmeparype B auana3zoHe ot 100°C no
200°C u naBnenuw Boie 0,7 MIla (102 ¢pyHT/KB. q10iim).

HonooOMeHHBIe cucTeMbl pediloKkca (MOHHbI 00MeH)

a) CpoenmansHO  TpeIHA3HAYCHHBIE WU  TOATOTOBJICHHBIE  CHCTEMBI
XUMHYCCKOT'O WA 3JICKTPOXUMHUUYCCKOTO BOCCTAHOBIICHUS JIA PETrCHCpALlUA
peareHTa(0B) XMMHUYECKOIO BOCCTAHOBJIEHMSI, HCIIOJIb3YeMOro(blX) B
KacKaJax HOHOOOMEHHOT0 00oTaIleHus ypaHa.

b) CroemmanbHO  MpenHa3HAuYe€HHblE  WIM  TOATOTOBJICHHBIE  CHCTEMbI
XUMHUYECKOTO WM D3JIEKTPOXUMHYECKOIO OKUCIEHMsI [JIsl pereHepauuu
peareHTa(0B) XMMHYECKOTO OKHCIEHUS, UCIOJb3yeMOro(blx) B KackaJaax
MOHOOOMEHHOTO 00OTalIeHHs ypaHa.
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5.7.

I[TOACHUTEJIbBHOE 3AMEYAHUNE

B nponecce MoHOOOMEHHOro oborameHus B KadeCTBE BOCCTAHABJIMBAIOLIETO
KaTHOHAa MOXET HUCIIOJIb30BaThCs, HAIIPUMEDP, TPEXBAJICHTHBIA TUTaH (Ti+3), U B
5TOM Cllydae BOCCTAHOBHTENBHAS CHCTeMa Oyjaer BepaGaTeiBath  Ti >
nocpecTBOM BoccTaHoBieHHs Ti'™,

B nmpouecce B Ka4Y€CTBE OKHCIIUTCIIA MOXET HMCIOJb30BAaTHCA, HAIPpUMED,
+3
TPCXBAJICHTHOC KCJIC30 (Fe ), U B 3TOM CJIyda€ CHCTCMa OKHUCJICHUA GyHeT
+ +2
BLIpa6aTLIBaTI> Fe 3 MMOCpCACTBOM OKHCJICHUA Fe ™.

Cl'[eIII/IaJ'ILHO NnmpeaAHasHAYCHHbIC HJIH MOoArOTOBJICHHbBIC CUCTEMBbI,
oﬁopyImBaHne H KOMIIOHCHTBbI  OJIfA HCII0JIb30BAaHUSA B JIa3€pHBIX
000raTuTEJIbHbIX YCTaHOBKax

BBOJIHOE 3AMEYAHUNE

Cy1iecTByIOLIME CUCTEMBI /11 0O0OTaTUTENbHBIX MPOLECCOB C HCIOJb30BaHUEM
Ja3epoB JIEJATCS Ha JABE KaTEropuH: Te, B KOTOPBIX paboueil cpenoil sBIsIoTCs
nmapbpl aTOMapHOTO ypaHa, U Te€, B KOTOPBIX paboueil cpefoi SBISIOTCS Maphbl
ypaHOBOTO coequHeHus. OOIUMH Ha3BaHUSAMU JUIS TAKUX MPOILIECCOB SIBIISIOTCS:
nepBasi KaTeropusi - Ja3epHOE pasJielIeHHE HM30TONOB IO METOAY AaTOMapHBIX
mapoB (AVLIS wmmu SILVA); Bropas kaTeropus - MOJEKYISPHBIA METOJ
nazepHoro paszzaenenus uzorono (MLIS wnum MOLIS) n xumudeckas peakuus
MOCPEACTBOM U30UparenbHOW 1o u3oTonaM JasepHoit aktuBammu (CRISLA).
Cucrembl, 000py/10BaHHE U KOMIIOHEHTHI JUIsl YCTAaHOBOK JIa3€PHOI0 oOoralieHus
BKJIIOYAIOT: @) yCTPOMCTBA MJsi MOJAaYU MapoB METAUIMYECKOTO ypaHa (Iuis
n30uparenbHON (POTOMOHU3AINH) WM YCTPONUCTBA ISl TTO/IaYH MapoB YPAHOBOTO
coequHeHuss  (mns  (oToAMCCOLMAIMM WM XMMUYECKOH  aKTHBAIUHN);
b) yctpoiicTBa st cOopa 000TalIeHHOTO U 00STHEHHOTO METAUTHIECKOTO ypaHa
B KayecTBe "mpoaykra" u "XBOCTOB" B MEpPBOM KAaTErOpHM M YCTPOWCTBA IJIst
cOopa pa3lOKEHHBIX WU BBHIMICAINIMX W3 PEaKIUU COCAMHEHUH B KadyecTBe
"mpoaykTra" ¥ HeoOpabOTaHHOrO MarepHuaja B KadecTBe "XBOCTOB" BO BTOPOIi
KaTeropuu; c) pabodre Ja3epHbIe CUCTEMBI I M30UPATEIHLHOTO BO30YKICHUS
M30TONOB ypaHa-235; u d) obopynoBaHue IJis MOATOTOBKH MOIaYM U KOHBEPCHUH
npoaykTa. BenmeacTBue closKHOCTH CIIEKTPOCKONUY aTOMOB U COSTUHEHUH ypaHa
MOET MOTPeOOBaTHCS HMCIIOJIB30BaHUE JIOO0H M3 psila UMEIOIUXCS Ja3epHBIX
TEXHOJIOTHIA.

I[TOACHUTEJIbBHOE 3AMEYAHUNE

MHorue u3 KOMIIOHEHTOB, TNEpPEYHCIEHHBIX B 3TOM pas3fene, BCTYMaloT B
HEMOCPEACTBEHHBIM KOHTAaKT C TMapaMd METAJUIMYECKOTO YypaHa WU C
KUIKOCTBIO, MJIM C TEXHOJOI'MYECKUM Ia3oM, COCTOAIIMM U3 UF6 nin CMECHu U3
UF¢u apyrux razoB. Bce moBepXHOCTH, KOTOPBIE BCTYNAIOT B KOHTAKT C YPAHOM
nmn UFs, TOMHOCTBIO HM3rOTOBJIEHBI U3 KOPPO3HECTOMKHX MATEpUATIOB WIH
3alUIIEHbl IIOKPBITUEM M3 TaKUX MaTepUaliOB. Jnsa  nene paspena,
OTHOCSIIIETOCSI K KOMIIOHEHTaM O0O0OpyJOBaHMs MAJis JIa3epHOro OOOTralieHus,
MaTepuasbl, CTOMKHE K KOPPO3HH, BBI3bIBAEMON MMapaMu WU SKUIKOCTSIMH,
COJICpP)KALIUMU  METAJUTMUECKU ypaH WM YPaHOBBIE CIUIABBI, BKJIIOYAIOT
MOKPBITBIA OKCHIOM HTTpUA TIpaduT M TaHTA; W MaTepHajbl, CTOHKHE K
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5.7.1.

5.7.2.

5.7.3.

5.7.4.

Koppo3ud, BbI3bIBaeMOM UFg, BKIIOYAIOT Me€b, HEPKABEIOUIYI0 CTallb,
IIOMUHUN, aJTIOMUHUEBBIE CIUIaBbl, HUKEJIb WM CIUIaBbl, coxaepxamme 60%
HuKens u Oonee, u cTorikue K UFg mOMHOCTRIO ()TOPUPOBAHHBIEC YTIIEBOJOPOIHBIC
MTOJIUMEPHI.

Cucrembl BoinapuBanus ypana (AVLIS)

CrernuajabHO TpEeAHAa3HAYCHHBIE WJIM IOATOTOBJCHHBIE CHCTEMbI BBITAPHUBAHHMS
ypaHa, KOTOpbIE COJCPKAT BBICOKOMOIIHBIC IMOJOCOBbIE WM PAaCTPOBHIC
AJIEKTPOHHO-JIy4eBbIC MYIIKH C MepeaaBaeMOil MOIIHOCTBIO Ha MHIIEHb Ooiee
2,5 kBt/cm.

Cucrembl 111 00padOTKH KUIAKOMeTALJINYeckoro ypana (AVLIS)

CrnenuanbHO NpeJHa3HAUYEHHbIE WM MOATOTOBJIEHHBIE CUCTEMBI AJIsi 00pabOTKH
JKUIKOrO MeTajula I PAcIUIaBJICHHOIO ypaHa WIM YpaHOBBIX CIUIABOB,
COCTOSIIME U3 TUTJICH U OXJIAKJAIOIIEro 000PYI0BaHUS TSl TUTIICH.

I[MTOACHUTEJIbBHOE 3AMEYAHUNE

Turim 1 gpyrue KOMIIOHEHTBI 3TOM CUCTEMBI, KOTOPBIE BCTYNAlOT B KOHTAKT C
pacIUIaBICHHBIM YPAaHOM WM YPAaHOBBIMM CIUIaBaMH, HW3TOTOBJIEHBI W3
KOPPO3UECTOMKUX M TEPMOCTOMKUX MAaTEPUATIOB WM 3AIIUIICHHBIX IOKPBITHEM
U3 TaKUX martepuanoB. llpuemiemsle MaTepuanbl BKIOYAIOT TaHTAJ, TOKPBITHIN
OKCHJIOM  WUTTpusi  Tpadur, TpaduT, TOKPBHITBIA  OKUCIAMH  JIPYTHX
PEOKO3EMEIIBHBIX 3JIEMEHTOB HUJIU UX CMECSIMU.

Arperatbl st cOoopa "mpoaykra'" wum  ''XBOCTOB' MeTa/LIMYECKOIO
ypana AVLIS)

CrnenuanbHO TpeAHA3HAYCHHBIE WJIM TOJTOTOBJICHHBIE arperaTtsl ais cOopa
"mpoaykTa" U "XBOCTOB" METAJUIMYECKOTO YpaHa B JKUIKOM Uiu TBepoi popme.

I[TOACHUTEJIbBHOE 3AMEYAHUNE

KOMITOHEHTHI 3THX arperaTtoB U3rOTOBJICHBI U3 MATEPHUAJIOB, CTOMKUX K HATPEBY H
KOPpPO3WH, BBI3BIBAEMON MapaMH METAUNTMYCCKOT0 ypaHa WM KHJIKOCTBHIO, WIIH
3alMIICHBI MOKPHITUEM U3 TaKMX MaTEPUAIOB (TaKUX, KaK MOKPBITBIA OKCHIOM
UTTpUs TPaduT WK TAaHTAT) U MOTYT BKIIIOUATh B c€0sl TPyOOIPOBOIbI, KIIAMaHBI,
mTytepa, "»xenoba'", BBOIbI, TEIUIOOOMEHHUKH U KOJUICKTOPHBIE TUTACTUHBI JJIS
MarHUTHOTO, 3JICKTPOCTATHYECKOTO WIIH JPYTHX METOJIOB pa3JICIICHHUS.

Ko:xyxu pasgenurensnoro moayas (AVLIS)

CrenuanbHO IpEIHA3HAYEHHBIE WM IOATOTOBICHHBIE LWIMHAPUYECKHE WIN
NpAMOYTOJIbHBIC KaMCpPbI JIIsL TOMCIICHUA B HHUX HUCTOYHHKA naposB
METAJJINYECKOT0 YPaHa, JJIEKTPOHHO-JIy4EeBON MYIIKH U KOJUIEKTOPOB "mpoaykra"
1 "XBOCTOB".

I[TOACHUTEJIbBHOE 3AMEYAHUNE

DTN  KOXyXH HMEIOT MHOXKECTBO BXOJHBIX OTBEPCTHH UIsl  IOJA4H
ANIEKTPONMUTAHNSA U BOJBI, OKHA I JIA3€PHBIX IYYKOB, COCAUHEHUN BaKyyMHBIX
HAcCOCOB, a TaK)K€ AJI JUAarHOCTUKU M KOHTPOJII KOHTPOJbHO-U3MEPUTENBHBIX
npuOopoB. OHM HUMEIOT MPUCHOCOOJEHUS ISl OTKPBITUS U 3aKPBITUS, YTOOBI
o0ecrnieunTb 00CITyKMBAHNE BHYTPEHHUX KOMIIOHEHTOB.
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5.7.5.

5.7.6.

5.7.7.

5.7.8.

5.7.9.

CBepx3ByKoBbIe pacumiupurtesbubie comia (MLIS)

CHCI_[I/IaJIBHO npeaAHa3HAYCHHBIC 1501058 IIOATOTOBJICHHBIC CBCPX3BYKOBLIC
pacmmpurenbHbie coruia s oxnaxaenus cmeceit UFq n necymiero raza go 150 K
WJIM HUXKE U KopposuecTorikue k UFg.

Kounexkropsl npoaykra narudropucroro ypana (MLIS)

CHCIII/IaJ'IBHO NpCAHA3HAUYCHHBIC HJIM IMOATOTOBJICHHBLIC KOJIJICKTOPBI TBCPAOIO
nponykra nsitudropuctoro ypana (UFs), cocrosmue u3 punbTpa, KOJIIEKTOPOB
YAapHOTO WM IIMKJIIOHHOTO THITa MM UX COYETaHHI M KOPPO3UECTONKHUE K cpejie
UFs/UFg.

Komnpeccopst UF¢/Hecymero raza (MLIS)

CrienmanbHO NpeAHAa3HAYEHHBIE WIN MOATOTOBIEHHBIE KOMIIPECCOPBI ISl CMecen
UFs n Hecymiero rasa ais JUIMTeNnbHOM dKcIuryaTanuu B cpene UFq. KoMmoHeHThI
THUX KOMIIPECCOPOB, KOTOPbIE BCTYHNAlOT B KOHTAKT C HECYLIUM TIa30M,
M3TOTOBJIEHBI U3 Koppo3uecToikux K UFg wmaTepuanoB wiM 3aliuiieHbl
IIOKPBITUEM U3 TAKMX MaTEPHAJIOB.

YnuorHenus: Bpamawmuxcs Banos (MLIS)

CreuuanbHO ~ TpelHa3HAYeHHblE WM MOJTOTOBJICHHbIE  YIJIOTHEHUS
BpAIAIONINXCS BAJIOB, YCTAHOBIICHHBIE Ha CTOPOHE TOJIaYH M Ha CTOPOHE BBIXOAA
I YIUIOTHEHUS Baja, COCHUHAIONIETO POTOP KOMIIpECcopa C IIPUBOIAHBIM
JABUT'aTCIIEM, C TEM LITO61>I 00ecIeYnTh HaACKHYTO repmMeTru3anuio,
MPEIOTBPALIAIONIYIO BBIXOJl TEXHOJIOTMYECKOI0 ra3a Ui HaTeKaHUE BO3IyXa WU
VIUIOTHSIIOIIETO ra3a BO BHYTPEHHIOI KaMepy KOMIIpeccopa, KOTopas 3arojHeHa
cmecnro UFg 1 Hecyiero rasa.

Cucremsbl ¢propuposanus (MLIS)

CnenuanbHO  NpeAHAa3HAYeHHblE WIM  MOJTOTOBJIEHHBIE  CHUCTEMbI  JUIS
¢dropuposanust UFs (B TBeprom cocrostuun) B UFg (ra3).

[NOACHUTEJIbBHOE 3AMEYAHUE

DT CUCTEMBI TIpeAHa3HaueHbl i GpropupoBanus coopanHoro mopomka UFs B
UFs B mensix mocnenyromiero coopa B KOHTEHHEpax MPOIyKTa WU IS MOAAaYu B
omoku MLIS nmns momonmHutensHOro oboramieHus. Ilpu mpUMEHEHWH OIHOTO
MoAX0Aa peakius (PTOPUPOBAHUS MOXKET OBITH 3aBEpIICHA B MpeeiaX CHUCTEMBI
pa3/esieHns W30TOIOB, TJe UAET Peakius M HEMOCPEICTBEHHOE W3BJICUCHHE W3
KoyuekTopoB "mpoaykra". [lpu mpumenenuu apyroro moaxona moporiok UFs
MOJKET OBITh M3BJICUCH/TIEPEMEIIEH U3 KOJUIEKTOPOB "MPOIyKTa" B TOIXOISIIHIA
peakTop (HampuMmep, peakTop C MBCEBIOOKMIKEHHBIM CJIOEM KaTalu3aropa,
TeJIMKOWIANIBHBIN PEaKTOp WM jKapoBas OamrHs) B Lensx ¢rTopupoBaHus. B
00oux cilydasix HCIOib3yeTcss 000pyAOBaHUE AJsl XpaHEHUS U MepeHoca Gropa
(wu apyrux mpHeMIIeMbIX (PTOPUPYIOIIMX peareHTOB) U JUIsl cOopa U mepeHoca
UFs.
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5.7.10.

5.7.11.

5.7.12.

Macc-cnektpometrpsbl/ucToudiuku noHoB UFs (MLIS)

CHCI_[I/IaJIBHO HpC,Z[HEBHEl‘IGHHBIG 1501051 IIOATOTOBJICHHBIC MAarduTHBIC NJIn
KBaJIpYNOJIbHBIE MacC-CHEKTPOMETPbI, CIIOCOOHBIE MPOU3BOJAUTH HPSIMON OTOOD
mpo0 mojgaBaeMon Macchl, "mpoaykra" win "XBocToB" u3 ra3zoBbiX MOTOKOB UF¢ 1
o0mnaiaronire NoJTHBIM HAOOPOM CIEeIYIONINX XapaKTePUCTHK:

1.  YnenbHas paspemaromias cnocoOHOCTh o Macce cBbiiie 320;

2. Coz[epncaT HNCTOYHHUKHU MOHOB, U3IOTOBJICHHBIC N3 HUXPOMA UJIM MOHECJIA U
3aIIUIICHHBIC ITOKPBITUEM U3 HUX, W HUKCINPOBAHHLIC,

3. Copep:kaT HOHU3AIMOHHBIE HCTOYHUKH ¢ OOMOApIMPOBKOI AIEKTPOHAMH;
4. Copepxat KOJUIEKTOPHYIO CUCTEMY, IPUTOIHYIO AJI1 M30TOIHOTO aHAIN3A.
Cucrembl nogaun/cucremMbl 0TBoAA "'mpoaykra' u "xsocroB'" (MLIS)

CneunaibHO  NpPEJHA3HAYEHHBIE WM  [OATOTOBJIEHHBIE TEXHOJIOTMYECKUE
CUCTEMBl WJIH 00OpYyJIOBaHHE JJIi OOOTAaTUTENHHBIX yYCTAHOBOK, M3TOTOBIICHHBIC
n3 Kopposuectokux K UFg MaTepuanoB, Wiy 3alllMIIEHHBIX TOKPBITUEM U3 TAKUX
MaTepHaJIOB, BKIIOYAIOIIHE:

a)  TUTAlONIMe aBTOKJIABBl, MEUM WM CUCTEMbI, HCIIOJNb3yEeMbIE IS MOAauu
UFs nnis mponiecca o0orarieHus;

b)  mecybmumaTOpsI (MIIH XOJIOIHBIC JIOBYIIKH), UCTIOIB3yEMBbIC JUIS BBIBEICHUS
narperoro UF¢ w3 mpomecca oOoramieHuss Ui MOCJIEAYIOIIETO
nepeMEIICHUs;

C) CTaHIOHUU OTBCPIKIACHUS NI OKUKCHUSA, UCIIOJIB3YCMbIC IJI BBIBCACHUA UF6
U3 mpoliecca oboraiieHus mytem cxarus u nepesoga UFg B xKUAKYI0 WK

TBEpayIo hopmy;

d) cTaHUMU "mpoaykra" miam "XBOCTOB", MCHOJIb3yeMbIE MJisl MEPEMEIEHUs
UFs B KOHTEHHEPBI.

Cucremsl otaeaenust UFq oT Hecymero raza (MLIS)

CreunmanbHO NIpeIHAa3HAYCHHBbIE WIM  IOATOTOBIEHHBIE TEXHOJIOIMYECKHE
cucremsl uia otaenenust UFq ot Hecymiero rasza. HecymmM rasoM MoxeT ObITh
a30T, aprOoH WA JPYTOil ras.

I[MTOACHUTEJIbBHOE 3AMEYAHUNE
OTH CUCTEMBI MOTYT BKJIIOYAaTh Takoe 000py10BaHUE, KaK:

a)  KpPUOTEHHBIC TEIUIOOOMEHHHKH WM  KPUOCEMapaTopbl, CIOCOOHBIC
co3aaBaTh TeMriepaTypsl -120°C unu Menee, uimn

b)  OJIOKM KPHOTEHHOTO OXJIAXKICHHS, CTIOCOOHBIE CO3/1aBaTh TEMIIEPATYPBI
-120°C unu meHee, Wid
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5.7.13.

5.8.

5.8.1.

5.8.2.

c¢)  xonoxubie moBymKku UFg, cocoOHbIe co3maBathk TemmepaTypbl -20°C wim
MeHee.

Jlazepnsble cucremsl (AVLIS, MLIS u CRISLA)

Hazepbl WKW J1a3€pPHBIC CHUCTEMBI, CIHCHUAIBHO [MPECAHA3HAYCHHBIC WA
MNOATOTOBJICHHBIC JJI1 pa3AC/ICHUS N30TOIIOB YpaHa.

I[TOACHUTEJIbBHOE 3AMEYAHUNE

JlazepHas cucrema nporecca AVLIS 00bIYHO COCTOUT U3 ABYX JIa3€pOB: Jiazepa
Ha Tapax MeIu W Jiazepa Ha Kpacurtensnx. JlazepHas cuctema ayiss MLIS o6braHO
COCTOMT H3 J5aszepa, paboraromero Ha CO, wWIM SKCHUMEpPHOro Jasepa H
MHOT'OXOZIOBOM ONTHYECKON SYEHKH C BpaIIAOIIUMUCA 3€pKajlaMH Ha 00eHx
cTopoHax. [y ma3zepoB WM Ja3epHBIX CUCTEM IPH 000MX IMporeccax Tpedyercs
CTabUIM3aTOp CHEKTPOBOM YacTOThl JUIsi pabOThl B TEUEHUE JINTENbHBIX
MEPUOJIOB BPEMEHH.

CHEI[I/IaJ'IbHO npeaHasHa41¢HHbIC HJIN nmoaAroToBJICHHBIC CHUCTEMBI,
oﬁopmeBaHMe U KOMIIOHCHTHI IJifd HCIOJIb30BaHUsA HAa 000raTUTEJbLHBIX
YCTaHOBKaX € IVIa3MEHHBIM pa3/1e/ICHUEM

BBOJIHOE 3AMEYAHUE

[Tpu mporiecce TIa3MEHHOTO pa3AefieHus IUia3Ma, COCTOsIIas U3 MOHOB ypaHa,
IIPOXOJUT dYepe3 DIIEKTPUYECKOE TII0J€, HACTPOEHHOE Ha YacTOTy HMOHHOTO
pe3oHaHca ypaHa-235, ¢ TeM 4TOOBI OHH B TIEPBYIO OYEepEb IOTIIONIATN YHEPTUIO
U yBEJIMYUBAJICS AUAMETP UX IITONOPOOOpa3HbIX opOUT. MOHBI ¢ MPOXOKICHUEM
no OonblieMy JIuaMeTpy 3axBaTbIBalOTCA JUIsi 0Opa3oBaHUs MPOIYKTa,

oOoraieHHoro ypana-235. [Tna3ma, koTopas oOpazoBaHa TOCPEICTBOM
MOHM3AIMM YPAHOBOI'O Iapa, COJAEPKUTCS B BAKYYMHOH KaMepe C MarHUTHBIM
noJyieM BBICOKOM HaANPSDKEHHOCTH, 00pa30oBaHHBIM c MTOMOLIBIO

CBEpPXMIPOBOJALIErO0 MarHuTa. (OCHOBHBIE TEXHOJIOTMUYECKHE CHCTEMBI Ipoliecca
BKJIFOYAIOT CUCTEMY I'€HEpaluy ypPaHOBOM ILIA3Mbl, Pa3IeIUTENIbHBIA MOLYJb CO
CBEpPXIPOBOJSIIIUM MAarHUTOM W CHUCTEM W3BICUYEHHUS MeTauia i cOopa
"mpoaykrta" u "XBOCTOB".

MHKpOBOJIHOBbIe HCTOYHUKHU IHEPIrUH U aHTCHHDbI

CrnenuraiibHO  TpeIHAa3HAYCHHBICE WM  TOATOTOBJICHHBIE  MHUKPOBOJHOBBIC
WCTOYHUKM HHEPrUM W AHTECHHBI [JI1 TEHEpalMu WIM YCKOPEHHS HOHOB M
oOnamaromye CleayoMUMH XapakTepucTukamu:  4yactotra Bbime 30T wu
CpeIHsIs BEIXOAHASI MOIIIHOCTH JIJIsl TeHepamuu HoHOB Oonee 50 kBT.

CO.J'IGHOI/IIH:I It BO36y)K}1€HI/Iﬂ HOHOB

CrnenmanbHO TpeAHA3HAYEHHBIC WM  TOJATOTOBJICHHBIC  COJICHOWIBI ISt
PaMoOvYacTOTHOTO BO30YXKACHHS WMOHOB B quamna3zoHe 4actoT Oonee 100 k[ u
criocoOHbIe paboTaTh pH cpeaHel MomHocTr Oosee 40 kBT.
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5.8.3.

5.8.4.

5.8.5.

5.8.6.

Cucrembl reaepanuun ypaHOBOﬁ IJ1a3Mbl

CrienuanibHO TIPEJHA3HAYCHHBIE WU TOATOTOBICHHBIE CHCTEMBI T'e€HEpaluu
YPAHOBOM IIa3MBI, KOTOPBIE MOTYT COJEPKATh BHICOKOMOIIIHBIE TIOJIOCOBBIC HITU
pacTpOBBIC DJICKTPOHHO-JIYYEBBIC NYIIKH C TIEpeJaBacMOi MOIIHOCThIO Ha
MHIIIEHE Oouee 2,5 kB1/cM.

Cucrembl 1J1s1 00pad0TKH KUIAKOMETAJIHYECKOr0 ypaHa

CrnenuanbHO NpeJHa3HAUYEHHbIE WIM MOATOTOBJIEHHBIE CUCTEMBI AJIsi 00pabOTKH
JKUIKOrO MeTajula I PAcIUIaBJICHHOIO YypaHa WIM YPaHOBBIX CIUIABOB,
COCTOSIIME U3 TUTJICH U OXJIAXKJAIOIIEro 000PYI0BAHUS ISl TUTIICH.

[MTOACHUTEJIbBHOE 3AMEYAHUE

Turnu n apyrue KOMIIOHEHTBI 3TOM CHCTEMBI, KOTOPHIE BCTYNAlOT B KOHTAKT C
pacIuiaBiI€HHBIM YpPaHOM WM YPAaHOBBIMH CIUIaBaMM, W3TOTOBJIEHBI U3
KOPPO3UECTOMKUX U TEPMOCTOMKUX MaTEPHUAJIOB WJIM 3aIIMILEHbI MOKPHITHEM U3
TakuxX MarepuaioB. [lpuemsiemble Martepuanbl BKIIOYAIOT TAHTAJ, MOKPBITHIN
OKCHAOM  urTpust  rpadut, TpaduT, TOKPBHITHIH  OKUCIAMHU  JIPYTUX
PEIKO3EMEIIbHBIX 3JIEMEHTOB UJIU UX CMECSIMHU.

Arperatsl 1 cOopa "'mpoaykra' u '""XBOCTOB'' MeTANIMYECKOI0 ypaHa

CrenmanbHO TpeJHA3HAYCHHbIE WM IOATOTOBJIEHHBIE arperarsl JUisi cOopa
"mpoaykTa" U "XBOCTOB" UIsI METAJUIMYECKOTO ypaHa B TBepAod dopme. OTtu
arperatbl Juisi cOopa W3TOTOBIIEHBI W3 MAaTEpHUAalOB, CTOWKHX K HAarpeBy u
KOPPO3HUH, BBI3BIBAEMOH MMapaMy METAJUIMYECKOTO ypaHa, TakuX, Kak rpadwr,
MOKPBITHIA OKCUAOM UTTPHUS, WIM TAHTAN, WIH 3alIULIICHbl TOKPBHITUEM U3 TaKUX
MaTepUasoB.

Ko:xyxu pa3ienutebHOro MoayJisl

[{wimHapuYeckne KaMepsbl, CIeHUaIbHO NMPEIHA3HAYEHHbIE UM ITOATOTOBIICHHbBIE
JUIs  HUCIIOJIb30BAaHUsI HA OOOTraTUTENbHBIX YCTAHOBKaxX C  IUIa3MEHHBIM
pasaciicHueM, i1 INOMCHICHUA B HHUX  HCTOYHHKA ypaHOBOﬁ I1J1a3MBI,
HHEPreTUUECKOr0 COJEHOUIA paJuovacTOThl M KOJUJIEKTOPOB 'mpoaykra'
"XBOCTOB".

I[TOACHUTEJIbBHOE 3AMEYAHUNE

OTH  KOXYXH HMEIOT MHOXKECTBO BXOJHBIX OTBEPCTHH Uil  IOJA4H
DIIEKTPONUTAHUS, COeNMHEHWH JU(PQPY3MOHHBIX HACOCOB, a TaKkKe s
JTUArHOCTUKU U KOHTPOJII KOHTPOJIbHO-U3MEPUTENbHBIX MPHOOpoB. OHHU HUMEIOT
MIPUCTIOCOOICHUS ISl OTKPBITUSL M 3aKPBITUS, UTOOBI 00ECTIEYUTh 00CITy KUBaHHE
BHYTPEHHUX KOMIIOHEHTOB U M3TOTOBJIEHBI U3 COOTBETCTBYIOIIMX HEMAarHUTHBIX
MaTEepUajIoB, TAKUX, KaK HEpXKaBeIolLlas CTajlb.
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5.9.

5.9.1.

Cl'[eIII/IaJ'ILHO NnmpeaAHasHAYCHHbIC HJIH MOoATrOTOBJICHHbBIC CUCTEMBbI,
oﬁopyImBaHne H KOMIIOHCHTBI JfA HMCHOJb30BAHUA Ha YCTaHOBKaX
IJICKTPOMATrHUTHOI'O oﬁoramelmﬂ

BBOJIHOE 3AMEYAHUME

[Tpu 3JEKTPOMArHUTHOM TPOIECCE MOHBI METAITUYECKOTO ypaHa, MOJyYCHHBIC
MOCPEACTBOM HOHHM3AIMU THTamIero marepuana u3 coneid (o0bruno UCly),
YCKOPSIFOTCSI U TMPOXOIAT 4Yepe3 MAarHUTHOE I0JIe, KOTOPOE 3aCTaBJSET HOHBI
Pa3IMYHBIX HW30TOMOB MPOXOIUTH IO PA3IMYHBIM HampaBiieHUsM. OCHOBHBIMHU
KOMITOHCHTaMH  3JICKTPOMAarHHTHOTO  HM30TOIMHOIO  CermapaTopa  SIBJISIOTCS:
MarHUTHOE TIOJI€ JUISi OTKJIOHEHUS/Pa3lieieHUus HW30TONOB HMOHHOTO IIyYKa,
HUCTOYHUKA MOHOB C €r0 CHCTEMOW YCKOPECHHS, U CHCTEMBbI cOOpa OTIEICHHBIX
MOHOB. BcmoMorarenbHbIE CUCTEMBI ISl 3TOTO IMPOIECCa BKIIOYAIOT CHCTEMY
CHAO)XECHUS MArHUTHOH OJHEPrHEW, CHUCTEMBl BBICOKOBOJIBTHOTO ITHUTAHHS
UCTOYHHMKA HOHOB, BaKyyMHYIO CHCTEMY U OOIIMPHBIC CHCTEMbI XMMHUYECKOMH
00paboTKM  JUIsI  BOCCTAHOBJIGHUS  MPOAYKTa W OYUCTKH/pEreHepanuu
KOMIIOHEHTOB.

DJIeKTPOMATHUTHBIE CeNapaTopbl M30TONOB

BHCKTPOMaFHI/ITHBIC cemapaTtopbl U30TOIIOB, CIICHUAIBHO MNPCIHA3SHAYCHHBIC WU
MNOATOTOBJICHHBIC JIA PA3ACJICHUA H30TOIIOB YpaHa, U O60py,Z[OBaHI/Ie n
KOMIIOHCHTAI AJIA 3TOT'0, BKJIFOYasi:

a)  McrouHuku MOHOB

CrenmanbHO TpeTHA3HAYCHHBIE WM TIOJTOTOBIICHHBIC OTIEIbHBIC WU
MHOTOYHCJICHHBIE WCTOYHWKH WOHOB ypaHa, COCTOSIINE W3 HCTOYHHUKA
mapa, HMOHH3aToOpa ¥  yCKOPUTENsS  IydKa, M3TOTOBJICHHBIC W3
COOTBETCTBYIOIUX MaTEPHUAIOB, TaKUX, KaK rpaduT, Hep)KaBeromas CTalb
WIH MeJlb, ¥ CIIOCOOHBIX oOecredynBaTh OOIIHUN TOK B IyYyke HOHOB 50 MA
uiu ootee.

b)  KomnekTopbl HOHOB

KonnekTopHble NIacTUHBI, UMEKOIIUE JBE WIM Oojee LIeaud M Iasa,
CHELMAIbHO TpeHa3HaYeHHbIE WM MOJATrOTOBJIEHHBIE JUIsl cOopa IMy4YKOB
MOHOB OOOTallleHHOTO0 M OOEJHEHHOrO0 YpaHa U H3TOTOBJIEHHBIE U3
COOTBETCTBYIOIIMX MAaTEPUANIOB, TAKHX, KaK IpaduT HIM HeprKaBerouas
CTaJlb.

c)  BakyyMmHbIe KOXyXH

CrenpiaJibHO TIpeIHa3HAYCHHBIC WJIU MOJTOTOBJICHHBIC BAKYYMHBIE KOXKYXH
JUIS.  AJEKTPOMArHUTHBIX  CEMapaTOpoOB  ypaHa, H3TOTOBJICHHBIE U3
COOTBETCTBYIOIIMX HEMAarHUTHBIX MaTEPHAJIOB, TAKHX, KaK Hep:KaBerollas
CTallb, ¥ peAHa3Ha4YCHHBIE s pa0boThl pu naeneHuu 0,1 [1a wim Huxe.

I[NTOACHUTEJIbBHOE 3AMEYAHUE

3TI/I KO)KYXI/I CIIequaJIbHO HpeIIHaSHa‘ICHBI JId  TIOMCUICHHUSA B HUX
HNCTOYHHUKOB HOHOB, KOJ'IJ'IGKTOpHBIX IIJ1aCTUH nu BOJOOXJIAXKIACMBIX
BKJIQJIBIIIICH ¥ MMEIOT MPHUCTIOCOOICHUS i coequHeHud auddy3MOHHBIX
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5.9.2.

5.9.3.

HacoCoB H HpI/ICHOCO6HeHI/IH A OTKPBITHUA W 3aKpbITUA B LEIAX
HU3BJICUCHUA U 3aMCHBI OTHUX KOMIIOHCHTOB.

d) MaraurtHbIe OTIOCHBIC HAKOHCYHUKH

CrnenmanbHO TpenHa3HAUYCHHBIE WM  TOATOTOBICHHBIE  MAarHUTHBIE
MOJTIOCHBIE HAKOHCYHUKH, MMEIOUIHE THaMeTp Oojiee 2 M, HCIOJIb3yeMbIe
JJIA OGGCHG‘ICHI/IH NOCTOAHHOI'0O MAr"HvMTHOIO IOJIA B S3JICKTPOMArHUTHOM
cermapaTope HW30TONOB M JUIS IEPeHOCa MArHUTHOTO TMOJIsi  MEXKIy
PacIIOJIOKEHHBIMU PSZIOM CeTapaTopamH.

BbICOKOBOJbTHbIE HCTOYHHKH NMUTAHUS

CrnenniaibHO — TpeHA3HAYEHHBIE WM  TOATOTOBJICHHBIE  BBICOKOBOJIBHBIC
WCTOYHWKW TUTAHUS JJII WCTOYHMKOB HOHOB, OOJajaroniue TOJHBIM HaOOpoM
CIEeIYIONINX XapaKTePUCTHK: MOTYT paboTaTh B HEIMPEPHIBHOM pEXHUME,
BbixogHoe Hampspkerne 20 000 B unmm Gornee, BhIXogHOU TOK 1 A mnm Oonee u
crabmnmmzanus HanpspkeHus menee 0,01% B TedeHne 8 4acos.

N CcTOYHMKY MUTAHUA IJICEKTPOMAIrHUTOB

CrneunanbHO TpeIHAa3HAYCHHBbIE WM TMOJATOTOBJICHHBIE MOIIHBIE HCTOYHHKHU
NUTAHUS TIOCTOSTHHOTO TOKa IS 3JEKTPOMAarHWTOB, OOJIAAAIONINE TOJTHBIM
HAaOOPOM CIIEAYIOLIUX XapaKTEPUCTUK: BBIXOJHOW TOK B HEMPEPHIBHOM PEXHUME
500 A unu Oonee npu Hanpspbkenuu 100 B wnu Gonee, npu crabunm3aiuu no ToKy
unu HanpspkeHuto Meree 0,01% B TeueHue 8 yacos.

YcraHoBKHM Ui NPOU3BOACTBA THMKEJIOH BOABLI, AedTepHd M JeHTepHeBbIX
COC/IMHeHU M 000pya0BaHHE, CHENHAJBHO IPEeJHA3HAYEHHOC MU
MOAr0TOBJICHHOE /AJIl 3TOI'0

BBOJIHOE 3AMEYAHUE

TspKemyto BOAy MOXKHO IPOU3BOIUTE, UCIIOJB3YS pa3inuHble nporecchl. OaHako
KOMMCPYCCKU BBII'OJAHBIMU ABJIAIOTCA J[Ba IIponccca: mnmponecc M30TOIMHOTO
obmeHa Boabl U cepoBoaoponaa (mporece GS) u mporecc M30TOMHOTO OOMEHa
aMMHaKa U BOJIOPO/JIA.

[Tpotecc GS ocHoOBaH Ha OOMEHE BOAOPOAA M JEHTEepUs MEXIy BOAOH U
CEPOBOIOPOJIOM B CHUCTEME KOJIOHH, KOTOPBIE SKCILTyaTHPYIOTCSI C XOJOJIHOM
BEPXHEU CEKIMEN U ropsiuei HIbKHEN cekuuel. Boja Teuet BHU3 1O KOJIOHHAM, B
TO BpeMsl KaK CEpOBOAOPOAHBIM ra3 IUPKYJUPYyeT OT JHA K BEpPLIMHE KOJIOHH.
s conedcTBUS CMELIMBAHUIO Ta3a W BOJBl MCIOJIB3YETCS PsI AbIPUYATBIX
J0TKOB. JlediTepuill mepemMeniaercss B BOAY IpU HHU3KHX TeMIlepaTypax U B
CepOBOJIOPO] IIPU BBICOKHMX Temmeparypax. OOoraiieHHble JeHTepUeM ra3 Hiu
BOJIa YJNAISIOTCA W3 KOJOHH IEpPBOM CTYNEHU Ha CTHIKE TOPSAYMX U XOJIOJHBIX
CEKILIMH, ¥ IPOLECC MOBTOPSETCSA B KOJIOHHAX Cleayrolen cryneHd. IIpomykr
nocienHeit ¢aspl - Boma, oboramenHas neitepuem 10 30%, HampaBisieTcs B
JUCTWUIUOHHYIO YCTAHOBKY JJISi NPOU3BOJACTBA PEAKTOPHO-UUCTON TSKEION
BOJIbI, T.€. 99,75% oxucu nerrtepusi.
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B nporecce oOMeHa MEXy aMMHUAaKOM M BOJIOPOJIOM MOKHO M3BJICKATh ACHTEpUiA
U3 CHHTE3-Ta3a IMOCPEICTBOM KOHTaKTa C >KUIKUM aMMHUAKOM B TPUCYTCTBHH
KaTaJii3aTtopa. Cunres-ras II0aacTCa B 06MCHHBI€ KOJIOHHBI MW 3aT€M B
aMMHUAaYHbIi KOHBEpTEp. BHYTpH KOJOHH ra3 MOJHUMAETCA OT JHA K BEPIIMHE, B
TO BpeMsl KaK JKHIKWA aMMHUaK T€4eT OT BEpUIMHBI KO AHY. JledTepuii B CUHTE3-
ra3e JUINAeTcs BOJOPOJa U KOHIIEHTPUPYETCS B aMMHake. AMMMHAK MOCTYHaeT
34aTCM B YCTAHOBKY IJId KpPCKUWHI'a aMMMAKa Ha JHC KOJIOHHBI, TOI'ZJa KakK ras
coOupaercs B aMMHAagYHOM KOHBEpTepe Ha BepiinHe. Ha mocineayromux cTyneHs X
MIPOUCXOIUT JajibHeliee oOoramieHre, U MyTeM OKOHYATEIbHOW IUCTUIUISIUU
MIPOU3BOJIUTCS PEAKTOPHO-YUCTasl TspKenas Boaa. [lomaua cuHTe3-raza MOXKET
ObITh OOecreueHa aMMUAYHOW YCTaHOBKOW, KOTOpas B CBOIO OUY€pellb MOXKET
OBITH COOPY’KEHA BMECTE C YCTAaHOBKOW JUIsl TPOU3BOICTBA TSHKEIION BOJIBI ITyTEM
M30TOMHOTO 0OMEHa aMMHaKa U Bojopoa. B mpoiecce aMMruaqyHO-BOAOPOIHOTO
oOMeHa B KayecTBe WCTOYHUKA MCXOJHOTO JEUTEpHUs MOXKET TaKxKe
HUCIIOJIB30BaTHCA OGBI‘IHEUI BOJa.

MHorue npeaMeTsl KIIF0YeBOro 000pYI0BaHUS /ISl YCTAHOBOK I10 TIPOU3BOCTBY
TSDKEJIOW BOJBI, MCHOJB3YIOIMX TMpounecchl GS wiM aMMHAaYHO-BOJOPOJAHOTO
oOMeHa, IIMPOKO PaclpOCTPaHEHbl B HEKOTOPBIX OTPACISIX HEe)TEXMMUYECKOMH
IIPOMBIIIJIEHHOCTH. Oco0eHHO 3TO KacaeTcsi HEOONBIIMX  YCTaHOBOK,
ucnonp3ytomux mnpouecc GS.  OpHako HeMHOrue mnpeaMeTsl 000pyIOBaHUS
SBJISIFOTCSL cTaHAapTHBIMU. [Ipomeccht GS W aMMHavyHO-BOJOPOIHOTO OOMEHaA
TpeOyroT 00pabOTKH OOJBIINX KOJHMYECTB BOCIUIAMEHSIOIIUXCSI, KOPPO3SHOHHBIX U
TOKCHUYHBIX KHUAKOCTEH TMpHU TMOBBINIEHHOM JaBieHHH. (COOTBETCTBEHHO IPHU
pa3paboTKe CTaHJAPTOB IO MPOSKTUPOBAHHMIO W AKCIUTyaTalluy JUIsl YCTAHOBOK U
000pyTOBaHUs, HCIONB3YIONMIMX OTH TMPOILECCHI, CIEAYeT YACHATh OOJNbIIOe
BHUMaHHE IMOJ0OPY MATEpHalOB M HMX XapaKTCPUCTHKAM C TEM, 4YTOOBI
00eCTeunTh JAIUTENbHBIN CPOK CITY>KOBI IIPH COXPAHEHUHU BBICOKOW 0€3011acHOCTH
u HagexHocTH. OmpenerieHne MacmTaboB 00YCIIOBIMBACTCS TJIABHBIM 00pa3oM
COOOpaKeHUSIMA SKOHOMHUKH M HEOOXOIUMOCTH. TakuM oOpa3om, OoJiblias
YacTh MPEJAMETOB 000PYA0BaHMS U3TOTOBIISIETCS B COOTBETCTBUU C TPEOOBAHUSAMU
3aKa34MKa.

Hakonen, crmemyer oTrMmerutb, uyTO Kak B mporecce GS, Tak u B mpolecce
aMMHaYHO-BOJIOPOJTHOTO OOMEHa, MpeaMEeThl 00O0pYyAOBaHHS, KOTOPBIE IO
OTACIBHOCTA HE TNpeAHA3HAYEHbl WM MOJATOTOBJIEHBI CHEUHAIBHO  JJIst
MIPOM3BOJICTBA TSDKEIOW BOJBI, MOTYT COOUPAThCS B CHUCTEMBI, CIIEIHUATBHO
MpeAHa3HAYEHHBIC WJIM TOATOTOBJICHHBIC MJIs TMPOU3BOJICTBA TSKEJIOW BOJIBI.
[IpumepamMu TakuX CHCTEM, HPUMEHSEMBIX B OOOMX IpoIeccax, SIBISIOTCS
CHUCTeMa KaTallMTHYEeCKOr0 KpEKHUHIra, WCIoNb3yeMas B TIpolecce oOMeHa
aMMUaKa ¥ BOJIOPOJa, U JUCTUIUISILIMOHHBIE CUCTEMBI, UCIIOIb3yEMBIE B MPOLIECCE
OKOHYATEJIbHOW KOHIEHTPAUUH TSKEJIOW BOABI, AOBOASIIEH €€ 10 YPOBHS
PEaKTOPHO-YUCTOM.

[Ipenmetbl  00OpyZOBaHUS, KOTOpBIC CHCIHMAIbHO TIPEAHA3HAYCHBI  HIIU
NMOATOTOBJICHBI IJIsI MPOU3BOACTBA TSOKEI0U BOABI IYTEM HCIHOJIB30BAHUA HI/I60
nporiecca 0OMeHa BOJBI M CEpOBOAOpOJA, OO mporecca OOMEHA aMMHUakKa M
BOJIOPO/1a, BKJIFOYAIOT:

33



6.1.

6.2.

6.3.

6.4.

6.5.

Boxo-cepoBogopoanbie 00MeHHbIE KOJTOHHBI

OOMeHHBIE KOJIOHHBI, H3TOTaBIMBAEMBbIE W3 MEJIKO3EPHHCTOM YTIEpOIUCTON
cranu (Hanmpumep, ASTM AS516), numamerpom ot 6 M (20 pyroB) m0 9™
(30 dbyTOB), KOTOpPBIE MOTYT JKCILTyaTHPOBATHCS TPH JABJICHUH CBBIIIC WIN
paBaoMm 2 MIla (300 ¢pyHT/KB. 110iM) U UMEIOT KOPPO3HOHHBIM TOMYyCK B 6 MM
Wiy OoJblie, CrIealbHO MpeJHa3HAuYeHBl WK TOATOTOBJICHBI IS TPOU3BOICTBA
TSDKETIOW BOJBI ITyTEM HCIIOIB30BAHUS IPOLECCa M30TOMHOTO OOMEHa BOABI U
CEepOBOJOPO/IA.

I'azonyBKH 1 KOMIIpeccopbl

Opnoctynenuarsle, MmanoHanopsaeie (t.e. 0,2 MIla wmu 30 QyHT/KB. mroiim)
LEHTPOOEKHbIE  Ta30qyBKHM  WJIM  KOMIIPECCOpbl A LUPKYJALUU
CepOBOJIOPOJHOrO rasa (T.e. rasa, cogepxxauiero 6oinee 70% H,S), cneunanbHo
NpeHa3HAYCHHbIE WM TOATOTOBJICHHBIC JUIS TPOM3BOJCTBA TSDKEIONH BOMIBI
MyTEM HCIOJIB30BAHUS IMpoIiecca 0OMEHa BOJBI M CEPOBOAOPOAA. DTH ra30yBKU
WIA KOMIIPECCOPbl MMEIOT MPOU3BOAUTENIBHOCTD, MPEBBIIIAIONYI0 MM PaBHYIO
56 M’/c (120 000 ky6.byT/MHH) TpPH  OKCIUIyaTallMd 10X JABICHHCM,
npeBblatomuM uian paBHeiM 1,8 MIIa (260 ¢yHT/KB. mI0iiM) Ha BXozme, U
CHa0XEHBI CalTbHUKaMH, YCTOWYUBBIMU K Bo3zaeicTBuio H,S.

AMMHAYHO-BOA0POJAHbIE 00MEHHbIE KOJTOHHBbI

AMMMaYHO-BOJOPOIHBIE OOMEHHBIE KOJIOHHBI BBICOTON OoJyiee MM paBHOUM 35 M
(114,3 pyroB) aumamerpom ot 1,5 M (4,9 dpytoB) mo 2,5 m (8,2 pyToB), KOTOpHIE
MOTYT  JKCIUTyaTHUpOBaTbCs  MOJ  JaBiieHWeM, npesbimaomuM 15 MIla
(2225 ¢yHT/KB. qI0IIM), CHENHMAIbHO MpeIHA3HAYCHHBIE WM IOJATOTOBJICHHBIC
JUIs TIPOM3BOJICTBA TSKEJIOW BOABI NyTEM HCIOJIb30BAaHUS Ipoliecca OOMeHa
aMMHaka M BOJOpOJa. OTH KOJIOHHBI MMEIOT TAaKXKE IO MEHBIIEH MEpe OJHO
O0TOOPTOBAaHHOE OCEBOE OTBEPCTHE TOTO K€ JWAMETpa, YTO U IMIUHIPHYECKAs
4acTbh, Y€pe3 KOTOPYI0 MOTYT BCTABISATHCSA WM BBIHUMATbCSl BHYTPEHHUE YacTH
KOJIOHHBI.

BHyTpEHHI/Ie YaCTH KOJOHHBI U CTYIICHYATBIC HACOCHI

BHyTpeHHHE YacTM KOJIOHHBI M  CTyNEHYaTble HACOCHI, CIENHUaIbHO
MpeAHa3HAYEHHbIE WJIM TMOJATOTOBJIEHHBIE JJi KOJIOHH JUIsi MPOU3BOJICTBA
TSDKETIONM  BOJBI  TMyTEM HCIOJB30BAHHS MPOIECCa aMMHAYHO-BOJOPOIHOTO
oOMeHa. BHyTpeHHHE 4yacTH KOJIOHHBI BKIIOYAIOT CIEMAIBHO MPeIHa3HaAuYCHHbIE
KOHTaKTOpPhl MEXIY CTYIEHSMH, COACHCTBYIOIIME TECHOMY KOHTAaKTy ra3a H
)kuakoctd.  CTyneHdYaTble HAacoChl BKIIIOYAIOT CIELUUAIbHO MpeAHa3HAYCHHBIC
MOTPY’KaeMbI€ B IKUIKOCTh HACOCHl I LUPKYJISIUU SKHAKOTO aMMHaKa B
npenenax o0beMa KOHTAKTOPOB, HAXOASIIUXCSI BHYTPH CTYIIEHEH KOJIOHH.

YcTaHOBKH 1A KPEKHHIa aMMHaKa

VCTaHOBKM sl KpPEeKMHra aMMHakKa, OSKCIUTyaTUpyeMble II0J] JaBJCHHUEM,
npeBblIatomuM Wik paBHeIM 3 MIla (450 ¢yHT/KB. q10iiM), CHeLMaNIbHO
NpeHa3HAYCHHbIE WM TIOATOTOBJIICHHBIC JUISI TPOHM3BOJCTBA TSDKEIOH BOIBI
IyTeM HCIIOIb30BaHH POIIECCa H30TOMMHOTO OOMEHa aMMHaKa M BOJIOPOA.
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6.6.

6.7.

7.1.

NudpaxpacHbie aHAIN3aTOPBI NOTJIOLIEHHUSA

WNudpakpacHble aHAIM3aTOPBl MOTJIOLUICHUS, CIIOCOOHbBIE OCYIIECTBIIATH aHAIH3
COOTHOIIIEHUS] MEX]Ly BOJIOPOJIOM U JIEHTEpHEeM B pealbHOM MacliTade BPEMEHH,
KOIla KOHIIEHTPALMK IeUTepusl paBHbI WK MpeBbIatoT 90%.

KaraauTnyeckue neun

Karanurnueckne medn sl mepepabOTKH 00OTAlEHHOTO JACUTEPUEBOrO Ta3a B
TSOKEYIO BOJY, CICIUAIBHO TPEIHA3HAYCHHBIC WJIM ITOATOTOBJICHHBIC JUIS
MPOM3BOJICTBA TSDKEJIOHW BOJABI MYTEM HCIOJIB30BAHUS IPOIIECCa H30TOIMHOTO
oOMeHa aMMHuaKa U BOJIOPO/Ia.

YcraHoOBKHM VI KOHBEpCMH YypaHa W o0opyAoBaHHMe, CHENHAJIBHO
NnpeHa3HA4YeHHOEe WM IOAT0TOBJIEHHOE /15 3TOro

BBOJIHOE 3AMEYAHUE

B ycraHoBKax u cucTtemax Ijisi KOHBEPCHH ypaHa MOXKET OCYIIECTBISITHCS OIHO
WM HECKOJIBKO MPEBPAIEHUI U3 OJHOTO0 XUMUYECKOTO U30TOMNA ypaHa B IPYTOii,
BKJIIOYAsi: KOHBEPCHIO KOHIIEHTPATOB ypaHoBoi pyasl B UOs, kouepcuio UO; B
UO,, xouBepcuto okuceit ypana B UF4 mmu UFs, kouBepcuto UFs B UFg,
koHBepcuto UFq B UF4, xouBepcuto UF4 B MeTaIUIMUECKU ypaH U KOHBEPCHUIO
¢btopuno ypana B UQO,. MHorue KioueBble KOMIOHEHTHI OOOpYAOBaHUS
YCTAHOBOK [IJI1 KOHBEPCHM YpaHa XapakTEpHbl [JIi HEKOTOPBIX CEKTOPOB
XUMHUUYECKOH  00pabaThiBalollell  MPOMBIIIEHHOCTH. Hanpumep, Buasl
000pyIOBaHMsI, MCIOJIB3yEMOTO B JTHX MPOIECCaX, MOTYT BKJIIOYATh: TICYH,
KapycelnpHbIE TE€UH, PEAKTOPhl C TICEBAOOKIKEHHBIM CIIOEM KaTaliu3aTtopa,
JKapOBbIE PEAKTOpPHBbIC OallHW, XUIAKOCTHBIC LEHTPU(PYTH, NUCTUILISIUOHHBIE
KOJIOHHBI M JKHUJIKOCTHO-)XHJIKOCTHBIE IKCTPAKIIMOHHBIE KOJIOHHBI. OpHaKoO HE
MHOTHE KOMITOHEHTHI 000pYy0BaHUS UMEIOTCS B "TOTOBOM BHE"; OOJBIIMHCTBO
U3 HUX JOJKHBI OBITH TOJATOTOBIIEHBI COTJIACHO TPEOOBAHUSAM U CIIEIU(BUKALIUAM
3aKa3uMKa. B HekoToppix ciywasx TpeOyercs YUYUTBIBATh CIIeUAIbHBIC
MPOCKTHBIE M KOHCTPYKTOPCKHE OCOOCHHOCTH [JISl 3allUTHI OT arpecCHUBHBIX
CBOMCTB HEKOTOPBIX M3 0OpadareiBaeMbix xumuueckux BemectB (HF, F,, CIF; u
bTopuasl ypana). Hakonemn, ciemyeT OTMETHTb, YTO BO BCEX Ipoleccax
KOHBEPCHH ypaHa KOMIIOHEHTHI 000pYIOBaHHS, KOTOPHIE OTAEIHHO CIEIHUATBHO
HE TpeAHA3HAYEHBbl WA TOATOTOBJICHBI IS KOHBEPCHUU YpaHa, MOTYT OBITh
OOBEIMHEHBI B CHCTEMBI, KOTOpbIC CHEIUAIbLHO TMPEJAHA3HAYCHBI  WIIH
MOJITOTOBJICHBI IJIS1 UCTIOIB30BaHUS B IIENIIX KOHBEPCUHU ypaHa.

CrnenuajJilbHO TMIpeJHA3HAYEHHbIe WJHM TMOArOTOBJIEHHbIE CHCTEMbI sl
KOHBEPCUM KOHLEHTPATOB ypaHoBoi pyasl B UQO;

I[TOACHUTEJIbBHOE 3AMEYAHUWE

KonBepcust koHmeHTpatoB ypaHoBod pyabl B UO;3; MOXKET OCYHIECTBISATHCA
CHayaja MOCPEJICTBOM pAacCTBOPEHHUS PYJAbl B a30THOM KHCIOTE M JIKCTPAKLHU
OUYMILIEHHOI'O reKcarujpara ypaHWIJUHUTPATA C TOMOILBIO TAKOT'O PACTBOPUTEIIS,
Kak TpuOyTui ocdar. 3aTem rexcaruapaT ypaHWIIUHUTpaTa npeoOpasyercs B
UO; nubo mocpeAcTBOM KOHILEHTpAalMM M ACHUTPAIMH, JIMOO MOCPEICTBOM
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7.2.

7.3.

7.4.

7.5.

7.6.

HeUTpanu3anuu ra3000pa3HbIM aMMHUAKOM JUIs MTOJTyYeHHs] InypaHaTa aMMOHHUS C
nocienyromei GuiIbTpanuen, CymKkoni 1 KalblUHUPOBAHUEM.

CnenuajJilbHO TNIpeJHA3HAYEHHbIe WJIHM TMOArOTOBJIEHHbIE CHCTeMbI sl
konBepcun UO3 B UF,

I[TOACHUTEJIbBHOE 3AMEYAHUWE

KouBepcus UO; B UFg MOXET OCyHIECTBISITBCS — HEMOCPEICTBEHHO
¢dbropupoBanueM. Jlyist mporecca TpeOyeTcss HCTOYHUK Ta3000pa3Horo GpTopa Win
TpeX(TOPUCTOTO XJIOpAa.

CnenuajJilbHO TpeJHA3HAYEHHbIe WM TMOArOTOBJIEHHbIE CHCTEMbI ISl
kouBepcun UO3 B UO;

I[TOACHUTEJIbBHOE 3AMEYAHUWE

Kounsepcust UO3; B UO; MOXKET OCYIIECTBIATHCS MOCPEACTBOM BOCCTAHOBIICHUS
UOj3 razoo0pa3HbIM KPEKHHT-aMMHUAKOM HUJTH BOJOPOJIOM.

CnenuanbHO mNpeAHAa3HAYeHHble MJIM IOATOTOBJICHHbIE CHCTEMbI I
konBepcuu UO; B UF,

I[TOACHUTEJIbBHOE 3AMEYAHUNE

Konsepcust UO, B UF4 MoxeT ocymiecTBiATbea nocpenctsom peakuuu UO; ¢
ra3zo00pasubM GropucteiM Bogopoaom (HF) mpu Temmepatype 300-500°C.

CnenuajbHO TIpeHA3HAYEHHbIE WJIM TMOArOTOBJIEHHBbIE CHCTEMbI sl
konBepcun UF4 B UF,

I[TOACHUTEJIbBHOE 3AMEYAHUNE

Kounsepcust UF4 B UF¢ ocyniecTBiasieTcs: mocpecTBOM 3K30TEPMUUYECKON peakluu
¢ ¢Topom B peaktopHou OamHe. UF¢ KOHAEGHCHUpPYETCS W3 TOpSYUX JIETYUHX
ra3oB MOCPEICTBOM IIPONMYCKAHUS IMOTOKA ra3a 4Yepe3 XOJIOJHYIO JIOBYIIKY,
oxnaxaeHHyro 1o -10°C. Jlns mpomecca TpeOyeTcss MCTOYHHUK Ta3000pa3HOTo

dTopa.

CnenuajJilbHO TMpeJHA3HAYEHHbIe WM TMOArOTOBJIEHHbIE CHCTEMbI sl
kouBepcun UF4 B MeTassimyeckuii ypan

I[TOACHUTEJIbBHOE 3AMEYAHUNE

KonBepcus UF; B Meramnumyeckudl ypaH OCYIIECTBISIETCS IMOCPEICTBOM €ro
BOCCTAHOBJICHUS MarHUeM (KPYIHBIC MMApTHUH) WM KaJblMEeM (MaJible MapTHH).
Peakuus ocymiecTBisieTcsl Mpu TeMIEpaTypax BbIIIE TOYKH IJIABICHHS ypaHa

(1130°C).

36



7.7.

7.8.

CnenMajbHO mNpeIHA3HAYEHHbIE MJIH TOATOTOBJIEHHBbIE CHCTEMbI [IJIsl
kouBepcun UFq B UO;

I[MTOACHUTEJIbHOE 3AMEYAHUNE

Kounsepcust UFs B UO,; MOXKET OCYLIECTBIATHCS MOCPEICTBOM OJHOTO U3 TPEX
npoueccoB. B mepBom mponecce UFg BoccTaHaBIMBAETCS U THMAPOIU3YETCS B
UO; ¢ wucnonp3oBaHueM Bojgopoaa u mapa. Bo Bropom mnpormecce UFg
TUAPOJIN3YETCS PACTBOPEHHEM B BOJE, VISl OCAXACHUS AUYypaHaTa aMMOHUS
no0aBisieTcs aMMUaK, a JuypaHar BoccTaHaBnuBaerca B UO, BomopoaoM mpu
temneparype 820°C. Ilpu tpethem mporecce razoodpazusie UFgs, CO, u NH;
CMEIIMBAIOTCS B BOJE, OCAXKAAs ypaHWIKapOOHAT aMMOHHUsS. Y paHHIKapOOHAT
aMMOHHMSI CMEIIMBAETCA ¢ TapoM M BoaopoaoM npu temneparype S00-600°C nns
npousBoacTtea UO,.

Konsepcust UFg B UO; yacTo ocyIiecTBIseTcsl Ha NEPBON CTYIEHH YCTaHOBKH 110
M3TOTOBJICHUIO TOILINBA.

CnenmaJbHO mNpeHA3HAYEHHbIE MJIM TOATOTOBJIEHHbIE CHCTeMbl [IJIsl
xoHuBepcun UFg B UF,

I[MTOACHUTEJIbBHOE 3AMEYAHUNE

KonBepcuss UFs B UFs; ocymecTBiasieTcs NOCPEACTBOM BOCCTAHOBIICHUS
BOJIOPOJIOM.
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