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JONOJHUTEJBHBIA NPOTOKOJI K COTJIALIEHUIO MEXKIY
PECHYBJIMKOM CJOBEHHS U MEXKJIYHAPOJHBIM ATEHTCTBOM
10 ATOMHOM SHEPI'MH O IPHMEHEHUU 'APAHTHM B CBSA3HU C

JOI'OBOPOM O HEPACIIPOCTPAHEHUMU SIJEPHOI'O OPYKHUA

1. Texcr' JIonmonHuTensHOro npoTokona k COrNaleHHIO O FapaHTHAX , 3aKIIOUESHHOMY
Mmexny Pecnybnukod CrnoBeHHs H MeXAyHapoOHBIM ar€HTCTBOM IO aTOMHOM 3HEpPrUH B
LensXx NPHMEHEHUs TrapaHTUH B cBA3M C JlOoroBOpoM O HEpacClpOCTPAHEHHH SIAECPHOrO
opyxus (JAHSO), BocnpoH3BOAUTCS B HACTOALIEM [JOKYMEHTE JUIS CBEAEHUA BceX
rocyapcTB-wieHoB. JlonosHUTeNbHBIH MpoTokon Obl1 oa006peH CoBETOM YIpaBIIAIOMIMX
25 Host6ps 1998 roga. On 6611 noanucad B Bene 26 nosi6ps 1998 roaa.

2. B cootserctBuH co Ctatbeit 17 JIONOJHHUTENBHOTO NPOTOKOIA OH BCTYNMJ B CHIY B
JeHb, Koraa ATEHTCTBO MOJay4usio oT ClOBEHHH NHMCbMEHHOE YBEIOMJIEHHE O TOM, 4TO
3aKOHOAATEIbHbIE W KOHCTHTYLIHOHHBle TpeOoBaHHs CNOBEHHH, HEOOXOAMMBIE I
BCTYIUICHHSA B CHJIy, BbIIOJIHEHBI, T.€. 22 aBrycta 2000 roaa.

! B nHacrosniemM #HGOPMALIHOHHOM LHPKYJIISAPE K TEKCTY JOOaBIEHbI CHOCKH.
Bocnpousseneno B nokyMente INFCIRC/538.

ITo COOGpa)KCHHHM 3KOHOMHH HaCTOALIHH AOKYMEHT OTIEe4YaTaH OrpaH HYCHHBIM THPAXKOM.
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INFCIRC/538/Add.1
Attachment

JONOJHUTENBHBIN NPOTOKOJI K COIJIAINEHUIO MEXIY
PECHYBJHUKON CJIOBEHHUS U MEXXIYHAPOJIHBIM ATEHTCTBOM
MO ATOMHOM SHEPT'HH O IPUMEHEHWH F'APAHTHI B CBSI3H C

AOT'OBOPOM O HEPACITPOCTPAHEHUU SAJEPHOT'O OPYKHUSI

IMPMHUMASI BO BHHUMAHMUME, uro Pecnybnuxka CnoBeHus (B JanbpHeHieM
UMeHyeMas “CnoBeHHeir”) U MexayHapoaHOe aredTCTBO MO AaTOMHOH 3Heprud (B
JanbHeimeM HMeHyemoe "AreHTCTBOM') sABNAiOTCA ydacTHHKame CornameHds o
NPUMEHEHHH rapaHTHH B CBA3KM ¢ JloroBOpOM O HepaCHpOCTpaHEHUM SOEPHOIo OpyxHus (B
JanpHeimeM wuMmeHyemoro "CornameHHeM O TrapaHTHsAX"), KOTOPO€ BCTYIIHJIO B CHIY
1 aBrycra 1995 roaa;

YUUTBIBAS xenanue MexIyHapoZHOro coobuiecTBa euie 6ojiee YKPENUTh PEXUM
SJIEPHOTO HepacHpOCTpaHEHHs IMyTeM I[OBBIUEHHA JEHCTBEeHHOCTH U 3d@eKTUBHOCTH
CHCTEMBI FapaHTHl ATEHTCTBA;

HATIOMHWHAS, 4T0 AreHTCTBO NpH OCYHIECTBJIEHHH TapaHTHH JOJDKHO YYHTHIBAaTh
HeoOXOAMMOCTh: HU30erath CO3JaHHs NMPEHATCTBHI IKOHOMHYECKOMY U TE€XHOJIOTHUYECKOMY
pa3BuTHIO CIIOBEHHH WIH MEXIyHapOJHOMY COTPYOHHYECTBY B O0JIACTH MUPHOH ANEpHOM
JEATENbHOCTH; CcOOMOIaTh OEHCTBYIOIUHE TONOXKEHU B O0OJACTH OXpaHBbl 3J0pPOBbA,
6e3onacHOCTH, GU3HYECKOH 3aIUMTHI, a Takke JApyrHe JAeHcTByromde TpeOOBaHUA
0e30nacHOCTH U NpaBa OTAEIBHBIX JIKI; U MPHHHMATh BCE MEPHI 10 3allHTE KOMMEpPYECKHX,
TEXHOJIOTHYECKHX M IPOMBIIIEHHBIX CEKPETOB, a TakkKe Jpyrod KoHOHIECHIIHANBHOH
HHGOpPMALINK, KOTOPAsk CTAHOBHTCA €MY U3BECTHOIM;

[NPUHUMASA BO BHHUMAHUE, uro wyacrora npoBeleHHSs H HMHTEHCHBHOCTD
MEpONpUATHH, YKa3aHHBIX B HacrosieM IIporokone, OyayT NOJnepKHBaThcd Ha
MHHHMQIbHOM YpPOBHE, COOTBETCTBYIOIEM II€JH [OBBIIIEHHSA JEHCTBEHHOCTH U
3¢ peKTHBHOCTH rapaHTHH ATEHTCTBa;

HACTOSAIIHUM CnoeHus 1 AT€HTCTBO COTJIACHIIMCH O HHXKECIEYIOLIEM:



CBs13b MEXKAY HACTOSAIIIHUM ITPOTOKOJIOM M COTJIAHIEHUEM
O FAPAHTHMSAX

Cratpa 1

ITonoxenuns CornameHus o rapaHTUAX MPHMEHAIOTCS K HacTosameMy IIpoTokony B TOH
Mepe, B KaKOH OHH COOTBETCTBYIOT IOJIOKEHHSAM Hactosuiero Ilpotokona U cOBMECTHMBI C
HUMH. B cnyyae mnpoTHBopeuHss Mexay nonoxeHusMu CornameHus O rapaHTHAX H
MOJIOXKEHHUAMH HacTosero [IpoTokosa NpUMEHSIOTCS MOoNoXKeHHs HacTosdwero IlpoTokoa.

NPEAOCTABJIEHHE HH®OPMAIHHU

Cratps 2
a. CnoseHus npenoctapisieT AreHTCTBY 3asiBJICHHE, COJiEpKallee:
1) Obwee omucaHHe H HHOOPMALHUIO, YKa3bIBAOILYID MECTO MPOBEAEHHS

OTHOCSIIUXCSA K SAepHOMY TOIUNIMBHOMY LIHKJTY HAYYHO-HCCIIEJOBATENLCKUX H
ONBITHO-KOHCTPYKTOPCKHX pPaboT, He CBA3aHHBIX C SAEPHBIM MaTEpPHAIIOM,
OCYILECTBISEMBIX  IIe-TH00, KOTOphle  GHHAHCHUPYIOTCS,  MOJMYYHIIH
KOHKPETHOE pa3pellieHHE WIH KOHTPOJIHPYIOTCA HIH OCYIIECTBJSIOTCS OT
uMeHH CIIOBEHHH.

ii) OnpeneneHHyr0o ATeHTCTBOM Ha OCHOBE  OXHAAE€MOTO  IOBBIIIECHHS
JEHCTBEHHOCTH MM 2GGEKTHBHOCTH M COINAcoBaHHyl0 co CroBeHuei
MHbOpMaLHIO O KacaroLEHCst rapaHTHH 9KCIUIYaTaLlMOHHON JIE€ATENIbHOCTH Ha
YCTAaHOBKaX M B MECTaX  HAXOKICHHMS BHE YCTAaHOBOK, rae OOBIYHO
HCIIONIb3YETCA SIACPHBIH MaTepUall.

111) OO0iee omucaHHE KaXJAOTO 3JaHHS Ha KaXIOHW IMJIOIIAAKE, BKJIXOUYasg €ro
HCIIONIB30BaHUE, H, €CJIH 3TOTO HEAOCTATOUHO - OMHCAHHE €ro COAEPIKUMOTO.
3TO ONHCaHKHe BKIIOYAET KapTy TaKOH IUIOIIAIKH.

1v) Onucanue MaciuTaba onepanui ;s Kaxaoro MECTa HaXOXKICHUS, HMEIOILETO
OTHOILIEHHE K JAEATENbHOCTH, yka3aHHOH B IlpunoxeHun [ Kk HacTosmeMy
IIporokony.

V) HubopManuio, yKasblBaIOLIYH0) MECTO HAxXOXACHHHA, 3KCIUIyaTallHOHHOE
COCTOSIHHE M OLEHOYHBIE I'OJOBbl€ MPOU3BOACTBEHHBIE MOLIHOCTH YPAHOBBIX
PYZHHKOB H OOOraTUTENbHBIX YCTAHOBOK M TODHEBBIX ODOTaTHTENbHBIX
YCTAHOBOK M CYILIECTBYIOLLHH roJ0BOH 00BbeM NMPOH3BOACTBA TAKHX PYJIHHKOB
M o0oraTuTenbHbIX ycTaHOBOK i CnoBeHur B nenoMm. Crosenus
IpeOCTaBIAET MO 3ampocy ATEHTCTBAa JAHHBIE O CYIIECTBYIOIEM T'OJOBOM
o6beMe MPOM3BOJCTBA OTAENILHOIO PYAHHKA HJIM 00OraTHTENbHON YCTaHOBKH.
ITpegocraBnenne 3T0H HHbOpMaUHU He TpeOyeT BEAECHUs MOAPOOHOro yyera
ANEPHOrO MaTepHaa.

vi) HUudopMmanuo OTHOCHTENBHO HCXOAHOIO0 MATEPHAA, KOTOPBIH €llle HE JOCTHT
COCTaBa M YHCTOTHI, KOTOpblE JENaIOT €ro NPHIOAHBIM JUIS H3rOTOBJIEHHUS
TOTUIMBA MM H30TOIHOTO 000TraleHHs, BKIIOYaOIIYIO!



a) KOJIMYECTBa, XHUMHYECKHH COCTaB, HCIIONIb30BaHHE HIIH
fpearoaraeMoe HCHOJIb30BaHHE TAKOTO MarepHasia, HE3aBHCHMO OT
€ro AIEepHOTO HIIM HESJIEPHOTO MCIIOJb30BAHMSA, UI1 KaXKAOr0 MECTa
HaxoxaeHHs B CI0OBEHHH, B KOTOPOM TaKOH MaTepHall IPHCYTCTBYET B
KOJIMYECTBAX, [IPEBILAIOIIUX JECITh METPUYECKHX TOHH ypaHa H/HiH
JABAAUATH METPUYECKUX TOHH TOPHS, a I APYTHX MECT HaXOXICHHS
¢ KojnmyecTBaMH Oosiee OJHOW MeTpHUYECKOH TOHHEI- obulee
konuuecTBO Ang CIOBEHHH B LEJIOM, €CNIH 3TO ofllee KOJIMYECTBO
IpEeBBIIAET HECATh METPHUYECKMX TOHH YypaHa WM [BaJlaTh
METpHYECKHX TOHH Topusa. IlpegocraBneHue 3Toit MHbOpMaUMM He
TpebyeT BeAeHH MOAPOOHOTO y4eTa iepHOro MaTepHana,;

b) KOJIMYECTBA, XWUMHUYECKMH COCTAaB M NYHKT Ha3Ha4YCHUA KaXJaoH
OKCNIOPTHOM mocTaBku U3 ClNOBEHMHM TaKOr0 MaTepHala s
KOHKPETHBIX HESIEPHBIX LENeH B KOJIHYECTBAX, PEBhIAIOLIHNX

1) JECATh MECTPHUYCCKHX TOHH YpaHa, HJIH JJ1A NOCJICAOBATENIBHBIX
IKCIIOPTHHIX IOCTABOK YpaHa H3 CllOBEHHH B OJIHO H TO K€
rocyaapCTBoO, Kaxzaasd U3 KOTOPbIX MEHEC ACCATH MCTPHUYCCKHUX
TOHH, HO CyMMa KOTOPBIX IPEBBIIIACT AECATH METPHUUYCCKHX
TOHH B TCYEHHC 10114,

2) JBalaTh  METPUYECKHX  TOHH  TOpHsA,  WIM 1A
II0CE0OBATENbHBIX IKCIIOPTHBIX MOCTAaBOK TOpHs U3 CIOBEHUH
B OJHO M TO XK€ rOCyJapCTBO, Kaxgasd H3 KOTOPBIX MEHee
JBAJATH METPUYECKHX TOHH, HO CYMMa KOTOPBIX MPEBBILIAET
JBaJaTh METPHYECKUX TOHH B TE€YEHUE I0/1a;

C) KOJINYECTBA, XHMHYECKHUI COCTAaB, MECTO HAaXOXAEHHS B HACTOsLIEE
BpeEMS M HCIOJb30BAaHHE WIH HpPEANoJlaraeMoe UCIOib30BaHUE
KaXI0H MMIOPTHOH mocTaBk# B CIOBEHHIO TaKOTO MaTepHasia Juls
KOHKPETHBIX HEAJEPHBIX HeNei B KOJIUYECTBAX, IPEBHIIIAFONIHX:

1) JECATh METPHYECKHUX TOHH YpPaHa, HIIK 1A MOCICA0BATCIbHbBIX
HMITIOPTHBIX ITOCTABOK ypaHa B CHOBGHH}O, KaxJas M3 KOTOpbIX
MeHeC HOE€CATH METPUYCCKHX TOHH, HO CyMMa KOTOPBIX
OPEBBIINACT ACCATH METPHUYCCKHUX TOHH B TCUYCHHE I'OJa,

2) JBaguaTh  METPUYECKUX TOHH  TOpHA, MWIH 1A
NOCIE0BATENBHBIX UMIIOPTHBIX MOCTaBOK Topus B ClIOBEeHHIO,
KaXJas H3 KOTOphIX MeHee ABaJUaTu METPHYECKHX TOHH, HO
CyMMa KOTOPBIX INpPEBBIIACT ABAALIATH METPUYECKHX TOHH B
TE4YEHHUE roja;

NpH TOM MOHMMAHHUH, YTO Ipe/cTaBlieHHe HHGOPMALMH O TaKOM MaTepHale,
IpEeJHa3HAaYCHHOM [JIs HESNEPHOTO HCIOJIb30BAHUS, IOC/IE TOr0 Kak OH
JNOCTHTHET OKOHYaTeJIbHOH (OpMBI CBOEro HESOEPHOr0 MCIOJL30BAHUSA, HE
Tpedyercs.



vii)

viii)

a) UHbOpMaAUHMIO OTHOCHTENBHO KOJIHYECTB, BHAOB HCIIOIb30BAaHHA H
MECT HaXOXACHHA AJEpHOro MaTepuana, oOcBOOOKIEHHOIO OT
rapaHTHH B COOTBETCTBUH cO ctaTtbed 37 CornamieHus o rapaHTHsx;

b) UHPOPMAIMIO OTHOCHTENIBHO KOJHYECTB (KOTOpas MOXET HMETh
dbopMy OIICHOK) H BHAOB HCIIOJNIB30BAaHHA B KaXIOM MeCTe
HaXOXJIEHHU SAepHOr0 MaTepuana, OCBOOOXAEHHOTO OT TrapaHTHH B
COOTBETCTBUH CO cTaThel 36 b) CornaimieHus 0 rapaHTusx, HO elle He
HaxXoOsALIETOCs B OKOHYaTeNnbHOH ¢dopMe IS  HEsJIEPHOrO
UCTONB30BAHHUS, B KOJIMYECTBAX, INPEBBINAKIIUX YKa3aHHbIE B
cratbe 37 CornameHuss O TrapaHTHAX. IlpenoctaBnenue o3TOMH
HHpopMalMH He TpeOyeT BeleHUA NOJAPOOHOro ydeTra sAEpHOro
MarTepHana. '

HWHbopMauMi0 OTHOCHTENBHO MECTa HaXOXAEHHS HWIM JalbHeHIuei
00pabOTKH OTXOHOB CpPEJHEr0 MJM BBICOKOTO YPOBHS aKTHBHOCTH,
CoJiepXKallliX IUTYTOHHH, BBICOKOOOOTrall€HHBIH ypaH WM YypaH-233, B
OTHOILIEHHH KOTOpPBIX TIPUMEHEHHE TapaHTHH OBUIO IIpPEKpalleHO B
COOTBETCTBUHU cO cTaThei 11 CornameHus o rapaHTuax. s 1enu gaHHoro
IMyHKTa "fanpHelmas o6paboTka" HE BKIIOYAET MEPEYNIaKOBKY OTXOJIOB WU
HX JajbHelilee KOHAMIIMOHHPOBaHHE, HE MpelycMaTpUBalOiliee pa3/ieieHUs
3JIEMEHTOB, IS XpPAaHEHHS UIH 3aXOPOHEHHS.

Cnenyrouryo HH)OpPMAIIHIO OTHOCHTENILHO COIIACOBAHHOTO 00OpYNOBaHUS K
HesAIEpHOTro MaTepHaia, nepeddcieHHbix B [Ipunoxenun I1:

a) 10 KaXA0# 3xcropTHOH nocraBke U3 CIOBEHUH Takoro o0opyaoBaHUs
M MaTepyana: HAEHTH(HKaLHA, KOJTHYECTBO, MECTO MPEATNONaraeMoro
HCIIONB30BaHUS B  TOCYAApCTBe-NIONydaTelle M JaTa WIH B
COOTBETCTBYIOIIMX CIIy4asX OXKHJaeMas JaTa 3KCIIOPTHOH MOCTaBKH;

b) 110 KOHKPETHOMY 3arpocy AreHTcTBa, oATBepkaeHne CloBeHUeH KaK
HMIIOPTUPYIOIIMM  TOCYyAapCcTBOM  HH(OpPMamuM  OTHOCHTENBHO
JKCIIOpTAa TAaKOro OOOpyHOBaHHA MW MaTepuana B CroBeHHIO,
NpeIOCTaBIEHHON ATeHTCTBY JPYTUM roCyJapCTBOM.

O0mue IUIaHbl HA TNPEJCTOSIMHM  AECATHAETHHH TIEPHOL, HMellue
OTHOIIIEHHE K PpPa3BUTHIO SAJEpPHOro TOIUIMBHOTO LHKJIAa  (BKIOYAs
[IaHUpYeMble OTHOCSAIUMECH K SAEPHOMY TOIUIMBHOMY UHMKIY HAay4HO-
HCCJIeIOBATENbCKHE M OIBITHO-KOHCTPYKTOPCKHE paboThl), KOrJa OHH
YyTBEP>KAEHB! COOTBETCTBYIOLIMMH KOMIETEHTHBIMU opradamMu B ClIOBEHHH.

CnoBeHHs IpUjaraeT Bce pa3yMHble YCHIIHS, C TeM YTOOBI NpeaOCTaBUTb ATEHTCTBY
CJIEAYIOMYIO HHGbOPMAIHIO:

i)

ofmee omnucaHHe U HHAOOPMALHMIO, YKa3blBAIOLIYKD MECTO IpPOBEICHHUS
OTHOCSIHIHUXCS K SAEPHOMY TOIUTMBHOMY IIMKIIy HAYYHO-HCCIIEOBATENLCKUX U
OINBITHO-KOHCTPYKTOPCKUX PaboT, HE CBA3aHHBIX C sAJEepPHBIM MAaTepHalloM,
KOTOpble KOHKPETHO OTHOCATCS K 0OOrall€HHIO, mepepaboTKe saepHOro
TOIUIMBA WM K 0OpadoTKe OTXOJOB CPEOHErO0 MM BBICOKOIO YpPOBHS



aKTUBHOCTH, COAEPKAILUX TUIYTOHHH, BHICOKOOOOTAaIlleHHbIH YpaH WIH ypaH-
233, ocyulecTBisieMbix rae-nub6o B CrnoBeHHH, HO KOTOpble HE
GUHAHCUPYIOTCS, HE NOJYYHWIH KOHKPETHOrO paspellieHHs HIH He
KOHTpoHpytoTCca ClIOBEHHEH WIH HE OCYIIECTBIAIOTCS OT HMEHH CJIOBEHHH.
Jing uenu naHHOTO nMyHKTa "0OpaboTka" OTXOJOB CPEIHEr0 MJM BBICOKOIO
YPOBHA AaxKTHBHOCTH -He BKJIIOYACT IIEPEYNAaKOBKY OTXOJOB HIHM HX
KOHIWIIHOHUPOBAHHE, HE MpENyCMaTpHBalOliee pa3[e/ieHUs JIEMEHTOB, Ui
XPpaHEHHUS HIH 3aXOPOHECHHSL.

ii) ofiee onHcaHHE AEATENLHOCTH H CBEAEGHHS O JIMIe WIH OpraHH3aiHH,
OCYWIECTBJIIOLIMX TaKyl0 JAEATEJBHOCTh B ONpENENEeHHBIX ATrEHTCTBOM
MECTax HaxXOXACHWS 3a IpeaciiaMH IUIOIAJKH, KOTOpbie, 10 MHEHHIO
ATreHTCTBa, MOTJIH OBl (YHKIHOHANIBHO OBITH CBA3aHBI C AEATEABHOCTBIO HA
aToM muomanke. IlpenocrasneHue Takol HHPOPMALUU ABISETCS NPEAMETOM
KOHKpeTHOro 3anpoca AreHTctBa. OHa NpegoCTaBIACTCS B KOHCYNbTALUH C
ATEHTCTBOM H CBOEBPEMEHHO.

IHo 3anpocy ArentctBa CnoBeHHMs AaeT YTOYHEHHS HIIM Ppa3zbACHEHHA NIOOOH
HHOpMalluK, NPeNOCTaBIEHHOH B coOTBETCTBHM ¢ Hacroswed CraThel, B TOWH
CTEMEHH, B KOTOPOi 3TO HMEET OTHOLUEHHE K LEJIM TapaHTHH.

Cratpga 3

CrnoBeHus npenocrapisieT ATEHTCTBY B TeueHHe 180 IHeH mocie BCTYIUICHHS B CHITY
HacTtosuiero IIpoTokona uudopmaliiio, o koTopoii roBoputca B Ctatbe 2.a 1), iii), iv),
v), vi) a), vii) u x) ¥ B Ctatbe 2.b i).

CrnoBeHHss npenocTaBnseT ATreHTCTBY A0 15 mas  Kaxaoro roma OOHOBJIEHHYIO
MHPOPMALIHIO, O KOTOPOH TOBOPHTCS B IIYHKTE a. BEIIIIE, 33 IEPHOM, OXBATHIBAIOMIHH
NpeAUIeCTBYIONIHH KaleHAapHblid rog. Ecnu paHee npegocTaBieHHass WHQOpMaUUs
ocTanack 0e3 usMeneHui, CIOBEHHs YBEIOMIIAET 00 3TOM.

CnoBenus npenocraBiseT AreHTCTBY OO 15 Masg kaxzaoro roma HUHGOPMALHIO,
onpezeneHHyro B Crathe 2.a.vi) b) U ), 3a TEpHOA, OXBaTHIBAIOIIHH
NIpELIECTBYOLIUNA KaJICHAAPHBIH roj.

CnoBeHus eXeKBapTaJIbHO NPEJOCTaBIsAeT ATEHTCTBY HHPOPMALHIO, ONIpENeIEHHYIO
B CraTpe 2.a.ix) a). D1a HHDOpMAUHUS NPENOCTABIAECTCA B TEYEHHUE IIECTHRAECATH
JHEH Iocjie OKOHYaHUs KaXKJOro KBapTaa.

CnoBenuss  mpefocraBnsdeT  AreHTCTBY  MHPOPMAUHIO,  ONpeleNeHHYI) B
Cratbe 2.a.viii), 3a 180 nHEH N0 ocyllecTBIeHUs AanbHeHuweHd oOpaboTku, U go 15
Masg Ka)XIOro roga HHQPOpManHio 00 HM3MEHEHHAX MECT HaXOXIEHHS 3a IEpHOL,
OXBaTHIBAKOLMH MPEALICCTBYIONIUN KaJleHAAPHBIN IO/

CnoseHust H AreHTCTBO [JOTOBAapUBAIOTCA O BPEMEHH H YacCTOTE IIPEAOCTABJICHHS
nHbOpMalKH, ONpeIeTICeHHOHN B CTaThe 2.a.11).

CrnoBeHHus npeaocTaBiseT ATeHTCTBY HHOpMaIHIo, onpeleieHHyto B CtaTee 2.a.iX)
b), B TeueHHE IECTUAECIATH OHEH MOCiie TOCTYIUIEHHS 3alpoca OT AreHTCTBa.



lIOIIOJIHHTEJII)HI)If‘I JAOCTYID
Crarpsa 4

Hml(ecneﬂy}omee NPUMCHAETCA B CBA3H C OCYHICCTBJIICHHEM OOIIOJTHHTEIBHOTO

JI0CTyNa B COOTBEeTCTBHH co Crtarhelt S HacTosmero IlpoTokona:

a.

ATEHTCTBO HE CTaBHT LEIH MEXAHHCTHYECKH HJIM CHCTEMaTHYECKH IIPOBEPATH
nHpopmaruio, o koTopoi ropoputcs B CraThe 2, 0HAKO AreHTCTBO HMEET LOCTYI
K:

1) M0O60My MECTy HaXOXJIEHHs, 0 KOTOpoM roBoputcs B CtaThke S.a. i) HIH ii),
Ha BHIOOPOYHOH OCHOBE C LENbEK 00ecleYeHHs YBEPEHHOCTH B OTCYTCTBHH
He3asABJICHHBIX S/IEPHOTO MaTepHalla K JesATeIbHOCTH;

i1) moOoMy MecTy HaXOXIEHHs, 0 KOTOpoM ropoputcs B CraTthe S.b. Wil c., B
HEeJAX peLIEHHs BOMNpOCa, CBA3AHHOTO ¢ MPABHIBHOCTHIO U ITOJIHOTOH
HHOPMALIHH, NPEAOCTaBIEHHOH B cooTBeTcTBHH co Crathed 2 Hiu B
IEJIAX YCTpaHEHHs HECOOTBETCTBHS, CBA3AHHOI'O C 3TOH HH(pOpMauHei;

1ii) MO0H60My MeCTy HaxXOXKIEHHs, 0 KOTOpoM roBopuTcs B CtaThe 5.a. 1i1) B TOH
CTENEeHH, B KOTOPOH 3TO HEOOXOAUMO ATEHTCTBY JUIS NMOATBEPXKAECHHSA AJISA
ueneit rapanTHit 3asBneHust CIOBEHHH O CTaTyce YCTaHOBKH WJIM MeCTa
HaXOJEHHs BHE YCTAHOBOK, I/le paHee OObIYHO HCIOJIB30BAICA SACPHBIil
MaTepHal, KaKk CHATBIX C 3KCIUTyaTalHH.

1) 3a HCKIKUYEHHEM CIIy4aeB, yKa3aHHBIX B IYHKTE 1) HHXe, ATEHTCTBO
HanpaBnseT CJIOBEHHH IpeJBapUTENbHOE YBEAOMJIEHHE O MAOCTYIE IO
KpaiiHel Mepe 3a 24 4Jaca;

1) B OTHOLIEHHH JOCTylla K J10OOMYy MeCTy Ha IUIOIMajgKe, KOTOPBIH
3ampaniHBaeTCs B COYETAHHH C NOCEIEHHIMH Ul NIPOBEPKH HHGpOPMaLHU
O KOHCTPYKUHMH HJIM C HHCHEKUMAMH JUIS CIEHHAJbHBIX LEIEH HIH
OOBIYHBIMH HHCMNEKHUAMH Ha 3TOH IUIONIaJKe, CPOK IpeJBapHTENbHOIO
VBEIOMJICHHs, €CIH ATreHTCTBO oOpamaercsi ¢ 3anpocoM o0 3ToM,
COCTaBMseT, MO0 KpaHHEHd Mepe, ABa 4aca, OJHAKO B HCKIIOUHTENBHBIX
00CTOATENBCTBAX, MOXKET COCTABHTH MEHEE IBYX YaCOB.

Hpe}lBapHTeHBHOC YBCOOMJICHHEC HAIPABIACTCA B IHUCBMCHHOM BHAEC U B HEM
KOHKPETHO YKa3bIBAIOTCA IMPHUHYUHBI JOCTylld H ACATCIIBHOCTh, KOTOpAast AOJIXKHA OBITH
OCYHICCTBJIEHA BO BPpEMA TaKOI'O JOCTYIIA.

B cinywyae Bompoca MM HECOOTBETCTBHS ATeHTCTBO mpenoctapiser CloBeHHH
BO3MOXHOCTb [1aTh Pa3bsCHEHHE M CIOCOOCTBOBATH PELIEHHIO 3TOr0 BOIPOCA HIIH
YCTPaHEHHIO 3TOr0 HECOOTBETCTBHA. Takas BO3MOXKHOCTb OyINeT MpefoCTaBIIsAThCS
[0 HampaBJIeHHS 3armpoca O JOCTYIe, €C/IH TOJIbKO ATIEHTCTBO HE COYTET, 4YTO
3a/lep’KKa B IPEJOCTaBJIEHUH JOCTyIla, BO3MOXHO, HaHeCceT yiepd LenH, ¢ KOTOPOH
3aMpamiuBaeTCcs 3TOT AOCTYN. B moboM ciydyae AreHTCTBO He JenaeT KaKHX-THOo
BBIBOJIOB B OTHOIUEHHH BOIIPOCA UJIH HECOOTBETCTBHS JI0 TEX MOP, Moka CIOBEHHH HE
OyIeT mpemocTaBiieHa Takasi BO3MOXHOCTD.



Ecnu ¢ CnoBeHHe#t He JOCTHIHYTO MHOM JTOrOBOPEHHOCTH, JOCTYI OCYILECTBIACTCS
TOJIBKO B TeUEHHE OOBIYHOrO pabodyero AHs.

CnoBeHHss HMeeT IIpaBO Ha COIMPOBOXJIEHHE HHCIIEKTOPOB AreHTcTBa BO BpeM4A
JocTynia INpE€ACTABHTEISIMHA CoBeHHH IIpH YCIOBHH, 4YTO 3TO HE 3aJE€PKHUBACT
BBIITOJIHCHHUC HHCIICKTOPAaMH CBOHX ¢yHKHHﬁ HJIIH HHHNiO6p330M HE MNPCIATCTBYET

3TOMY.

Cratps 5
C0BeHH NpeIoCTaBIIsAET ATEHTCTBY JOCTYII K:
i) mroboMy MecTy Ha IUIOIIAJIKE;

ii) mob6oMy MeCTy HaxOXAeHHs, onpeaencHHOMY CnoBeHHER B COOTBETCTBHH CO
Cratbeit 2.a.v)-viil);

iii) mo6OH CHATOH C 3KCIUTyaTalldd YCTAaHOBKE WM CHATOMY C 3KCILTyaTalHH
MECTY HaxXOXACHHS BHE YCTaHOBOK, IJie paHee OOBIYHO HCIIONB30BAICA
SAIepHBIN MaTepHaJl.

noboMy MeCTy HaxOXOEeHHsA, omnpereleHHOMy CroBeHHeH B COOTBETCTBHH CO
Cratpeit 2.a.1), Cratbel 2.a.1v), CtaTbeii 2.a.1x)b) unu Cratbeii 2.b., ToMHMO TeX, O
KOTOpBIX [OBOPHTCS B IIyHKTE€ a.l) BbllUE, IPH YCIOBHH, 4TO, ecid CJIOBEHHUS HE
HMeeT BO3MOXHOCTH IIpeJOCTaBUTh TakKoH JocTyn, ClOBeHHs NpHJaraeT BCE
pasyMHBbIE€ YCHIHA [JIs HE3aMeUTHTENILHOIO YIOBJIETBOpEeHHs TpeOoBaHHH AreHTCTBa
C IIOMOIIBIO UHBIX CPE/CTB.

1000My MeCTy HaxOXIEHHs, OIpeNeNneHHOMY ATreHTCTBOM, MOMHMO Te€X MECT
HaXOXAEHHs, O KOTOPHIX TOBOPHTCA B MyHKTax a. U b. BhIIe, B Lensdx orbopa npob
OKpY’>KaloILieH cpeibl B KOHKPETHOM MECTe HaXOXJIEHHS [pH YCJIOBHH, YTO, €CIH
CnoBeHHss HE HMMEET BO3MOXXHOCTU IIPEAOCTaBHTb TakoH Joctym, CloBeHHUS
npuiaraeT BCe pPasyMHbIE YCHIMS U1 He3aMeUIMTENBHOrO  YIOBJIETBOPEHHS
TpeOoBaHHH AT€HTCTBA B NMpUJIEKAIHX MECTAX HAXOXJIEHUSA MIH C IIOMOILBIO HHBIX
CPEXCTB.

Crateda 6

IIpu ocymectBneHuy CTaTbd S ArEHTCTBO MOXXET BBIOJIHATH CIEAYIOINHE BHABI

JACATCIIBHOCTH:

a.

B oTHOmienuu aocrtyna B cooTBercTBUH co CrtaTbedt S.a.l) HIM 1ii): BH3yaJbHOE
HabmrofeHne, oT6op NMpob OKpy)KaloWieH Cpenbl; HCHOJIb30BAHHE YCTPOHCTB A
oOHapy)KeHHUS W H3MEpPEHUs pajJuallid; Oole4yaTblBaHHE W MPUMEHEHHE JPYTUX
UACHTHQULMPYIOIIUX W YKa3bplBalOIMX HAa  BMEMIATENICTBO  YCTPOMCTB,
onpeaeneHHbIX B JIOMOJHUTENBHBIX TIOJOXKEHUAX; M IPHMEHEHHE JPYTHUX
O0OBEKTHBHBIX MEp, TEXHHYECKAs OCYIIECTBHMOCTb KOTOPHIX Oblla MOATBEp)KIEHA U
HCIIONIb30BAHHE KOTOpbIX Obuio cornacoBaHo CoBeroM  yrpaBistoiux (B
JnansHeiimeM nMeHyeMbIM "CoBeToM'") M 1ociie KOHCYNbTalui Mexay ATeHTCTBOM H
CrnoBeHuei.



B oOTHOmIEHHM JOCTymla B COOTBEICTBHH coO CraTheH 5.a.ii): BHU3yaJIbHOE
HaOnioJeHHe; MOACYET YYETHBIX EAWHHI] SJEPHOT0 MaTepHaja; HepaspyHIaloIlue
U3MepeHHss M oT0op mNpo0; HCIONB30BAHHE YCTPOHCTB Ui OOHApYKEHHs H
HU3MEPEHHUA paJHalliH; H3ydeHHE YYETHBIX NOKYMEHTOB, KAcCalOIIHUXCS KOJIHYECTBA,
MPOUCXOXACHHUA H pasMEIeHHs MaTepuasa; OTO0p mpob OKpyxKarolled cpensl; u
pUMEHEHHE JpYTHX OOBEKTHBHBIX MEp, TEXHHMYECKas OCYIIECTBUMOCTb KOTOPBIX
Oblna MOATBEPXAECHA U HCIOJNB30BAHHE KOTOPHIX ObLIO coracoBaHO COBETOM H
nocsie KOHCYNbTalui Mex Iy AreHTcTBoM U CIIOBEHHEH.

B OTHOIIEHHH OOCTYIA B cOOTBETCTBHH co CrtaTheH 5.b.: BH3yansHOe HaOnIOAEHHE;
oT6op mpo6 OKpyXawluei cpelbl; HCMOIB30BAHUE YCTPOMCTB A OOHApYKEHHUS U
U3MEpPEHHA pafHali{; H3ydyeHHEe KacalolMXCSd TapaHTUH IIPOM3BOJACTBEHHBIX U
OTIPY30YHBIX YHYETHBIX JOKYMEHTOB; M NpPHMEHEHHE NPYTHX OOBEKTHBHBEIX Mep,
TEXHHYECKas OCYIIECTBUMOCTh KOTOpPBIX ObliIa MOATBEPXKIECHA H HCIIOJIb30BAHHE
KoTOpeIX OBUIO cornacoBaHo CoBETOM M IOCHEAYIOUIMX KOHCYIbTaLHH MEXAy
ArentcTBoM H CnoBeHHEH.

B oTHOmEHHH J0oCTYyNa B cOOTBeTCTBHH c0 CTaTheH 5.c.: oTOOp Mpob OKpyKaroiieit
Cpellsl U B Cllydae, €CJIM pe3ynbpTaThl He MO3BOJSAIOT PEIUTh BONPOC HIIM YCTPaHUTH
HECOOTBETCTBHE B MECTE HaXOXKICHHA, ONPENEIEHHOM ATEHTCTBOM B COOTBETCTBHUH
co Cratbeii 5.c., HCHONbL30BAHHE B 3TOM MECTE€ HaXOXACHHSA BH3YaJIbHOTO
HaONIOAEHHs, YCTPOHCTB Ui OOHApY)KEHHS M M3MEPEHHS paJUallMi U NpHUMEHEHHe
IO COTIaCOBaHHIO MEXIy CroBeHHEH U AT€HTCTBOM APYruX 0OBEKTHBHBIX Mep.

Ctatba 7

ITo nmpocebe CnoBeHHH AreHTCTBO U CIIOBEHHS NOTrOBapHBAIOTCS B OTHOILEHHH
perynMpyeMoro NOCTylla B paMkax Hacrosimero [IpoTokona ¢  1essio
NpeJOTBPAILEHHUS PACKPBITHA YYBCTBHTENBHOM ¢ TOYKH 3pEHHSA  SAEPHOrO
pacrpoCTpaHeHHss MHQPOpPMAlMH, BBITONHEHUSA TpeOoBaHUH O€30MacCHOCTH HIIH
bu3HYeCKOH 3alUTHl WIH C HeNbio 00ecrneYeHHs 3allUThl HaXOAAMEeHCs B YaCTHOM
COOCTBEHHOCTH HJIM KOMMEpPYECKH JyBCTBHTENbHOM HHbopMmauuu. Takue
JIOTOBOPEHHOCTH HE MNPEHATCTBYIOT ATEHTCTBY OCYLIECTBIATH LEATEIBHOCTS,
KOTOpas ABIA€TCA HEOOXOOUMOH i obecredyeHUs yOeAUTENbHOH YBEPEHHOCTH B
OTCYTCTBHHM  HE3asBJIGHHBIX  SJEPHOr0  Marepvajla H  JeATEILHOCTH B
COOTBETCTBYIOILIEM MECTE€ HaXOKIEHHA, BKIIOYas pelleHHe Jrboro Borpoca,
OTHOCSIIErocss K MPaBHJIBHOCTH M IIOJIHOTE HH(POPMAaUHH, O KOTOPOH TOBOPHTCS B
CTaThe 2, HJIH YCTPaHEHHE HECOOTBETCTBHS, OTHOCAIIErOCS K 9TOH HH(POPMALIHH.

CnoBeHHs MOXET IIPH MpeJOCTaBICHHH HHGOPMALUHK, O KOTOPOH TOBOPUTCS B
Cratbe 2, HHPOPMHPOBATL ATEHTCTBO O MECTaxX HA IUIOMIAJKE MM B MECTE
HaXOXXIEHHS, Ha KOTOPHIX MOXKET IPUMEHSTHCS pPeryITUpyeMBIi JOCTYII.

Ho BcrymieHus B Cuily JOOBIX HEOOXOJHMMBIX [IOTIOMHHUTENBHBIX I10J0XEHHUH
CnoBeHHsT MOXET NPUOErHYTh K pEryJlHpOBaHHIO HOCTYNAa B COOTBETCTBHH ¢
IOJIOXKEHUAMH ITYHKTA a. BBIILE.



Crarpg 8

Huuyto B Hactosmem IIporokone He npenstcTByeT CIOBEHHH IPENOCTaBIATH
ATEeHTCTBY JOCTYN K MECTaM HaxXOXIEHHs B JIONOJHEHHE K TEM, O KOTOpBIX F'OBOPDHTICS B
Crateax 5 u 9, UnM NpoCHTH ArEHTCTBO O NPOBEACHHH MAEATEIbHOCTH IO IpPOBEpKE B
KOHKPETHOM MECTE HaxXOXKIECHHA. ATEHTCTBO HE3aMEUIMTEIBHO IIPHIIAracT BCE Pa3syMHBIE
YCHJIHA JUIA OCYIECTBICHHS NEHCTBHH B COOTBETCTBHH C TaKOH [IPOCHOOIH.

Crtatbn 9

CnoBeHHss npenocTaBisieT ATrEHTCTBY JOCTyll K MecTaM  HaxOXIeHHA,
ONpeleNICHHBIM ATEHTCTBOM M OTOopa npob okpyxaroomeH cpeabl Ha OOIIMpHOH
TEPPHTOPHH, NPH YCIOBUM, 4YTO ecid CIOBEHHS HE HMEET BO3MOXHOCTH IIPEIOCTaBHTh
TakoH Jnocryn, TO CnoBeHHMs IIpHiaraeT BCE pa3syMHbIC YCHJIHMA A YJIOBIETBOPCHHSA
TpeOOBaHMH ArEHTCTBA B aIbTEPHATHBHBIX MECTaX HaXOXJICHHI. ATEHTCTBO He
3anpaliMBaeT TaKOH JOCTynm A0 TeX Mop, noka otbop mpo0 OKpyxaiomied cpenbl Ha
OOHIMPHOI TEPPHTOPHH H NMpOLENYPHbIE MEPHI AJIA €ro npoBeleHus He onobpensr CoBeToM
¥ HE [IPOBeJIeHbI KOHCYJIbTANMH MeX1y AreHTCTBOM H CrioBeHHEH.

Cratpa 10
AreHtctBO HHGpOpMHpYeT CIOBEHHUIO O:

a. JleATenbHOCTH, OCYLUECTBICHHOH B paMkax Hacrosulero IIpoTokona, BkIO4as
JIEATENbHOCTh B OTHOILUCHHMHM JIIOOBIX BONPOCOB HIM HECOOTBETCTBHH, KOTOpbIE
ArenTcTBO n0Beno o cBeleHHs ClIOBEHHH, B INpeenax LIECTUJIECATH AHEH mocie
OCYIIECTBIIEHHS AreHTCTBOM 3TOH €ATENBHOCTH,

b. PesynbraTax NesTeNnbHOCTH B OTHOLUEHHH JIIOOBIX BONPOCOB HIIH HECOOTBETCTBHIA,
KOTOpble AT€HTCTBO NOBENO A0 cBeaeHHs CIIOBEHHH, [0 BOZMOXKHOCTH CKOpeEe, HO B
nr0boM cloydae B TEYEHHE TPHALATH AHEH NOCiIe MONy4YEHHUs ATEHTCTBOM 3THX
pe3yibTaTOB.

C. BbIBOIlaX, KOTOPbi€ OHO CACJIAIO B PE3YIIBTATE CBOCH AEATENHLHOCTH B COOTBETCTBHH €
HaCTOAIIHM HpOTOKOJIOM. Takue BEIBOABI NPpEAOCTABIIAIOTCA CXKEroano.

HA3SHAYEHHE HHCIIEKTOPOB ATEHTCTBA
Cratps 11

a. 1) ['enepanbHbIit nupekTop yBepomisier CroBeuuio o6 yrBepxaennn CoseToM
m060ro JOJDKHOCTHOrO JHuUa ArEHTCTBA B KAuyecTBE HHCIEKTOpa 1O
rapauTusiM. Ecnn CnoBeHus He uzBeniaeT ['eHepalbHOIO IUPEKTOPa O CBOEM
OTKJIOHEHHH TAaKOTO JOJIXHOCTHOIO JIMLa Kak WHCIekTopa ansd ClIOBEeHHH B
TE€YEHHE TpPEX MECIUEB IOCNE MOJIYyYCHHUs YBEAOMIIEHHA OO0 YTBEP)KICHHH
CoBeTOM, MHCHEKTOp, O KOTOpPOM TakuM obpa3zoM yBeaomicHa CiioBeHus,
CYMTaeTCsd Ha3HaYeHHBIM B CJIOBEHUIO;

i) ['eHepanbHBIH AUPEKTOP, ACHCTBYS B OTBET Ha NpockOy CIIOBEHUH HMIHM IO
coOCTBEHHOH HMHHUUATHBE, He3aMeLIUTeNbHO HHpopMupyeT CroBeHuo 00



OT3bIBE HA3HAYEHHS J1I060ro JOHKHOCTHOTO JIMLIA B KAYE€CTBE HHCIIEKTOpa VIS
CnoBeHHH.

YBeloMJIEHHE, O KOTOPOM TOBOPUTCS B MYHKTE a. BBIIIE, CUMTACTCS MONYYCHHBIM
CnoBeHHeH uyepe3 ceMp JAHEH mocne [AaThl HampaBjieHHs ATEHTCTBOM TaKOro
yBeaoMiIeHUs CNOBECHHH 3aKa3HOH KOPPECTIOHACHUHEH, ... ..

BU3bI
Cratps 12

CnoseHus IpH H806X011HMOCTH B TCYEHHE OAHOro Mecdua II0CJIE IIOJYUCHHSA

3ampoca 06 3TOM IpeloCcTaBAsAeT YKa3aHHOMY B TaKOM 3allpoce HazHAaYeHHOMY HHCIEKTOpY
COOTBETCTBYIOLLYI0O MHOIOKPaTHYIO BBE3/IHYIO/BBIE3IHYIO W/HUIH TPAH3UTHYIO BHU3bI, YTOOBI
obecrneynTh HHCIEKTOPY BO3MOXHOCThH Bbe3/la H NpeObIBaHHsA Ha TeppuTOpHH CIIOBEHHH B
LEeNAX BBINIOJHEHHUS ero/ee yukiuit. JlroOble 3apolIeHHbIC BU3bI NeHCTBHTENLHEI HE MEHee
ONHOTO rojJa U B Cly4yae HeoOXOJHMOCTH BO30OHOBIAIOTCS Ha MEPHOJ Ha3HAYCHHSA
uHcnexkropa B CNOBEHHIO.

JOHOJIHHUTEJABHBIE IMOJOXEHUSA
Crarbs 13

B Ttex cmydasx, xorga CrnoBeHHs HJIM ATEHTCTBO YKa3biBalOT Ha HEOOXOAMMOCTH
OIpe/eNuTh B J[OMOMHUTENbHBIX MONOXKEHHIX, KAKUM 00pa3oM clieflyeT NMPHMEHSTh
Mepbl, H3/0XKEHHble B HacrosimeM [lporokone, CnoBeHHs ©  AreHTCTBO
COIIacOBBIBAIOT Takue JOMONHUTENbHBbiE [OJIOKEHHS B TeYEHHUE AEBSHOCTA [HEH
nocjie BCTYIUIEHHs B CHIIy Hactosuiero [Iporokona umu, B Tex ciydasix, Koraa
yKa3aHHE Ha HEOOXOJUMOCTh Takux J[OMOTHHUTENBHBIX IMMOJIOKEHHH daercs IMociie
BCTYIUIEHHS B CHJIy Hactosuero [lporokona, - B Te€4eHHE AEBSHOCTA JHEH MOCie
JIAThl TAKOTO YKa3aHHUS.

Jo BcTymeHHs B cuiny JOOBIX HE0OXOAUMBIX JIOMOIHHTENBHBIX IONOXEHUMH
ATEHTCTBO MMEET NPaBO [IPUMEHSATh MEpHI, U3JIOKEHHBIE B HacToswueM [Iporoxoe.

CHCTEMBI CBA3H
Crarea 14

CnoBeHus fAaeT paspelieHue ATEHTCTBY CBODOOJHO HCIONB30BaTh AN CIYXEeOHBIX
menei CUCTEMBl CBA3M MeEXIy HHCOekTopaMu AreHrctBa B CJIOBEHHH W
IleHTpaIbHBIMH YUpeXIeHHAMKH ATeHTCTBa W/HiIK PernoHanbHbpIMH 0I0pO, BIIIIOUas
nepejayy B HEaBTOHOMHOM MJIM aBTOHOMHOM peXHMe HH(}OpMaluH, MOCTYMAIOILEH
OT YCTpOHCTB ATEHTCTBA JIA COXPAHEHHUs W/UIIH HaOIIOAEHUS UIIH I H3MEPEHUH, U
obecrneyuBaeT 3alUTY TAKOH CBA3H. ATEHTCTBO MOCIHe KOHCYIbTalui co ClioBeHUEN
HUMEET MpaBO HCIOb30BaTh YCTAHOBJIEHHBIE Ha MEXIYHapOJIHOM YpPOBHE CHCTEMBI
INpSMOM CBSI3H, BKJIIOYAs CIYTHUKOBBIE CUCTEMBI H JIPYTHe BU/bBI JAIBHEH CBS3H, He
nucnons3zyeMeie B CroBeHuu. [lo mpoce6e CnioBeHHH MIH AreHTCTBa MOAPOOHOCTH,
KacamuniMecs OCYIIECTBIEHHs JTOr0 MyHKTa B OTHOILIEHHM [epefadd B
HEaBTOHOMHOM HIJIH aBTOHOMHOM pexuMme HHQopMaluu, mocTynammei or
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YCTpPOHCTB ATEHTCTBa I COXpPaHEHHA W/WIH HaOMIOJCHHS WIH IS H3MEPEHHH,
ONpeneaArTCs B JlONOIHUTENBHEBIX MOJ0XKEHHAX.

[Ipu ycTaHOBNEHMH CBS3H H nepenadye HUHGOPManMH, KaKk 3TO IpeaycMaTpUBaeTCs B
IYHKTE a. BBIIIE, HAIJIEKAIIMM 00pa3oM YYHThIBaeTCs HEOOX0OUMOCTh obecreyeHns
3alIUTel UHGOPMaIUH, SBJIAIONIEHCS 00BEKTOM COOCTBEHHOCTH, WJIH KOMMEpPYECKH
YYBCTBUTENbHON HHpOpManuu MM ToH HHGOpManMH O KOHCTPYKUHH, KOTOPYIO
CnoBeHus cUMTaeT 0000 YYBCTBUTENBHOH.

3AIHUTA KOHQHIIEHHI/IAJIBHOIZ HH®OPMAILIMH
Cratbs 15

ATEHTCTBO NOJACPXKHUBACT CTPOTHI pekuM obecreueHUs 3¢ ¢GeKTHBHOH 3aIUHUTHI OT
PaCKpPBITHSI KOMMEPYECKHUX, TEXHOJIOTHYECKUX U IMPOMBILUICHHBIX CEKPETOB U APYTroi
KoH$HAeHIHATbHOH UHGOPMAIMH, KOTOPbIE CTAHOBATCA €MY H3BECTHBIMH, BKIIIOYas
Takyl0o HHGOpPMALMIO, KOTOpas CTAHOBUTCA M3BECTHOH ArEHTCTBY B XOJ€
ocymecTBleHHs Hactosuero [Ipotoxona.

PC)KPIM, O KOTOpOM TOBOPHTCA B IIYHKTC a. BBIIIC, BKJIOYACT, B YaCTHOCTH,
IMMOIOXXEHHUA, OTHOCALIHUECA K:

1) oOlMM MNpUHOMIIAaM M CBSI3aHHBIM C HHMH MeEpaM Mo OOpalleHHI0 C
KOHHaeHIHaIBbHOH HHpOpMaLHeii;

i) yCIOBHSM HaiiMa IepCOHana, KacalIMMCA 3aIUMTH KOH(HIECHIHANLHOH
UH$OpMaLUH;

ii1) NpoleaypaM B CIy4YasX HapyWIEHHWH WM [pearojlaraeMbix HapyLIeHHH
KOH(UAECHIHATILHOCTH.

Pe)KPIM, O KOTOPOM TOBOPHTCA B IIYHKTE a. BBIIIE, YTBEPKAACTCA H NEPHOIUYCCKH
pacCMaTpHBACTCH CoseToM.

IMNPHJIOXEHUA
Cratpa 16

IIpunoxenus x HacrosueMy [IpoTokoiy SBIAIOTCS €ro HEOThEMIIEMOH 4acThio. 3a
HCKJIIOUEHHEM lieNieH BHECeHHs norpaBok B Ilpunoxenns, tepmun "IlpoTokon", kax
OH ynoTpebnseTcs B HACTOAIIEM IOKyMeHTE, o3Ha4aeT [Iporokon w IlpunoxeHus,
BMECTE B3ATHIC.

B rmnepeueHb BHIOB JEATENIBHOCTH, YKa3aHHBIX B [lpunoxkenuu I, u mnepedeHs
obopynoBaHHS H MarepHala, ykasaHHbiX B [Ipunoxennu I, CosetoM Moryr
BHOCHTBCA IIONpPAaBKH MO pekoMeHIauMHM co3faHHoi CoBeroM paboued rpymnmsl
3KCMEPTOB OTKPHITOro cocTaBa. Jlwobas Taxkas molpaBka BCTYNaeT B CHIY 4Yepes
JyeThIpe Mecsla rnocie ee NpUHATHA COBETOM.
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BCTYIUIEHHE B CHJ1Y
Cratpsa 17

Hacrosimuit IlpoTokon BCTymaer B CHIy B J€Hb, KOTAa ATEHTCTBO MOJYYHUT OT
CnoBeHHH MHCHMEHHOE YBEJOMJIEHHE O TOM, 4YTO 3aKOHOJATENbHBIE H
KOHCTHTYIIHOHHbIe TpeboBaHUs CIOBEHHH, HEOOXOAUMBIE AJIS BCTYIUIEHHS B CHIY,
BBIIOJIHEHBI.

CnoBeHus MOXeT B J000€ BpeMs A0 TOro, Kak Hactoswui IIpoTokon BCTynmHT B
CHIly, 3asBHUTb, 4TO OHa OyAeT NpUMEHATs Hactosmmuit IIpoTokon Ha BpeMeHHOMH
OCHOBE.

["'eHepanbHBIH AHPEKTOp HE3aMEMIUTENBHO WHQOPMHUPYET BCE FOCYAApCTBA - YJIEHBI
Are"TcTBa O nOOOM 3asABICHHH O TPUMEHEHUM HacTosamero Ilporokona Ha
BPEMEHHOM OCHOBE U O €ro BCTYIUIEHHH B CUITY.

OHNPEJEJIEHHUSA

Crarra 18

Jlna ueneii Hactosmero IIpoTokona:

a.

OTtHocauMecs K AAEPHOMY TOIJIMBHOMY UHKJIY HaY4YHO-HCCJIEIOBATEJLCKHUE H

OMBITHO-KOHCTPYKTOPCKHE PabOTh! O3HAYAKOT JEATENBHOCTh, KOTOpas KOHKPETHO
OTHOCHTCH K N0OOMY aclekTy pa3paboTKH mpouecca HJIX CHCTEMBI JI00Oro H3
CIIeIyIOIIETO:

- KOHBEPCHH AIEPHOr0 MaTepHana,

- oboranieHus AAEpHOro MaTepHana,
- U3TOTOBJIEHUS ANEPHOTO TOILIHBA,
- peaKkTopoB,

- KpUTHYECKHUX cOOpOK,

- nepepaboTKH AAECPHOTO TOIUINBA,

- 00paboTku (He BKJIIOYAs MEpPEeyNaKOBKU HIIM KOHIMUHOHUPOBAHHS, HE
NpelyCMaTpUBAIOILErO pa3JelIeHHs 3JIEMEHTOB, Ul XPAaHEHHA HIIH
3aXOpOHEHHUA) OTXOA0B CPEJHErO UJIH BHLICOKOTO YPOBHS aKTHBHOCTH,
COJIEP>KAIIHX IUIYTOHUH, BBICOKOOOOTAIIEHHBIH ypaH WK ypaH-233,

HO He BKIIOYAIOT JAeATENBHOCTb, OTHOCSAINYIOCA K TEOPETHYECKHM HIH
GyHIaMeHTaNbHBIM HayYHBIM HCCIEJOBAaHUAM HJIM K HayYHO-HCCIENOBATENBCKHM H
ONBITHO-KOHCTPYKTOPCKMM ~ paboTaM MO  NPOMBILUIEHHBIM  [PUMEHEHHAM
PagvoOU30TONOB, MEIWUIMHCKHM, TIHAPOJOTMUYECKHM ¥ CEIbCKOXO3AHCTBEHHBIM
NPUMEHEHHAM, M3YUYEHHIO MOCIENCTBHH I 3A0POBbA U OKPYXKAIOILEH Cpeanl U Mo
YCOBEPILIEHCTBOBAHUIO TEXHHIECKOIO 00CTYyKUBaHHA.
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IInomazxa o3HavyaeT TEPPUTOPHIO, IpaHHIBl KOTOpoi omnpeaenensl CroBeHHeH B
COOTBETCTBYOLIEH  HHPOPMAllMH O  KOHCTPYKUMH  YCTAHOBKH,  BKJIIO4Yas
OCTAHOBJIEHHYI0 YCTaHOBKY, a TaK)X€ B COOTBETCTBYIOIIEeH HHGOpMaLHH O MecTe
HaXxOXXJAEHUs BHE YCTAaHOBOK, rJe OOBIYHO HCHOJB3YeTCS sAEpHBI MaTepual,
BKJIIOYAsl 3aKPBITOE MECTO HaXOX[EHHs BHE YCTaHOBOK, IZie OOBIYHO HCIONB30BANICA
AnepHbli MaTepya (KOTOpble OTpaHHYHBAIOTCA MECTAMH HaXOXICHHS, TI€ HMEIOTCS
ropAyde Kamepbl HJIH OCYIIECTBJNIACh AESATENBbHOCTH, CBSI3aHHasA C KOHBEpCHEH,
oboramienneM, H3roTOBIEHHEM HIIM NepepaboTkoil ToruuBa). Ilnmomanka BkirodaeT
TaKk)Ke BCE OOBEKTHI, COBMECTHO pa3MeEILieHHbIE C YIIOMAHYTHIMH BBILIE YCTAHOBKOH
HIH MECTOM HAXOXIEHHHA, C LEIbl0 NPEROCTaBICHHA HIIH HCIOJIb30BaHHUS
CYILIECTBEHHBIX CPEACTB obOecneveHHs, BKIOYAA: Tropsude Kamepsl s oOpaboTku
00ny4eHHBIX MaTepHAVIOB, HE COJEPXKALUX SACpHBIA MaTepuas; YCTAaHOBKH IS
00pabOTKH, XpaHEHHs H 3aXOPOHEHHS OTXOAOB; a TAKXKE 3J/IaHHS, CBA3AHHBIE C
COIJIACOBaHHOH [eATENBHOCTBIO, omnpenaencHHoi CnoBeHHEH B COOTBETCTBHH CO
cTaThei 2.a.1v) BhIIIIE.

CHsTas ¢ 3KCIUTYaTallH{ YCTAHOBKA MJIM CHATOE C DKCIUTyaTallHH MECTO HAaXOMXIEHHUs
BHE YCTAaHOBOK O3HA4alOT OOBEKT HIM MECTO HaxXOXIEHHs, Ha KOTOPBIX
JIEMOHTHPOBAHbl WM CJENaHbl HENPUIOOHBIMH K OJKCIUIyaTalldH OCTaBIIHECS
KOHCTPYKUMH H 000pylnoBaHHMe, BaKHbIE i1 ee(ero) HMCMONb30BaHHUs, TaK 4YTO
OHa(OHO) HE HCNONB3yeTCs Ul XpaHEHHs SAEPHOro MaTepHalla H HE MOXET Jaiee
HCIIONIb30BaThCA Ui oOpallleHHs C SACpHBIM MaTepHaloM, ero o0paboTKu WM
HCIIOJIb30BaHHUS.

OcTaHOBIEHHAA YCTAHOBKA HJIH 3aKpPBITOC MECTO HaXOXJACHHA BHE YCTAHOBOK
03HAYal0T OOBEKT HUIIH MECTO HAXO0XACHHA, SKCINTyaTalllMsd KOTOPBIX NIPEKpaALlI€HAa H H3
KOTOPBIX H3BAT SIIIepHI:-II:'{ MaTe€pHall, HO KOTOPBIEC HE CHATLI C IKCIJIyaTallUH.

BricokooOoranieHHplii ypaH O3Ha4yaeT ypaH C O0OraieHHeM 10 M30TONMy ypaH-235
20% W4 BILLIE.

OTt6op npob okpyxKatolieit cpeibl B KOHKPETHOM MECTe HaXOyKJIEHHS O3Ha4aeT oToop
Mpo0d OKpyXalowei cpensl (HanmpHMep, BO3JyXa, BOAbI, PacCTHTEILHOCTH, MOYBBI,
3arpsiI3HEHHH) B ONpENeNeHHOM  ATEHTCTBOM  MECT€  HAXOXJACHHS U
HEMOCPEACTBEHHOH GIM30CTH OT HEro C UENbI0 COACHCTBUS ATEHTCTBY B IIOATOTOBKE
BBIBOZOB 00 OTCYTCTBUM HE3asBJIICHHBIX SICPHOTO MaTepHalla HIH sAOepHOH
JEATENIBHOCTH B 3TOM OINPEAETIEHHOM MECTE HaXOXKICHHS.

O160p npob okpyxkarouie# cpeasl Ha OOUIMPHOW TEPPUTOPHH O3HayaeT 0TOOp mpob
OKpyKatomei cpeisl (HampuMep, BO3/AyXa, BOJbI, pPaCTUTEIBHOCTH, HOUBHI,
3arpsA3HEHUi) B psZie OMNpPENEeNIEHHBIX ATEHTCTBOM MECT HaXOXACHHUS C LEJbIo
COOEHCTBHA ATEHTCTBY B MOIrOTOBKE BBIBOLZOB 00 OTCYTCTBHUM He3asBIEHHbBIX
SACPHOrO MaTepuana WiH AECPHOH NeATeNIbHOCTH Ha OOIIHPHOH TEPPUTOPHH.

AnepHbli MaTepHan COIJIaCHO OINpeleNeHHI0, JaHHOMYy B crTaThe XX VYcraBa,
O3HayaeT JII000# HCXOAHBI MaTepHan WM J1I000# crielHanbHbId paceTISIOUIHACS
MaTepHuall. Tepmun "ucxogHwlii MarepHan" He JOKEH TOJIKOBaTbCA Kak
NpPUMEHSAIONIMACS K pyAe wiM oTxonaM pyasl. Jlroboe ompeneneHue, JaHHOE
CoBeTroM B COOTBETCTBHH CO cTartbeil XX YcTapa ATEHTCTBA IOCJE BCTYIUICHHS B
cwily Hacrosimiero IIpoTokoma, KoTopoe€ paclIMpsieT CIHCOK MAaTepHaloB,
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CUHTAIOIUMXCA MCXOOHBIM MAaTEpHAIOM HIH CHELHAIBHBIM  pPaCHICIUIAIONINMCS
MaTepHaioM, BCTYIIaeT B CHJIy B COOTBETCTBHM C HacTosimuM I[IporoxosoM Tombxo
nocne npuHaTHA CI0BeHHEH.

YeTaHOBKA O3HAYAET:

i) peakTop, KpUTHYeCKyi0 cOOpKy, 3aBOL 1O KOHBEPCHHM, 33aBOX IO
H3TOTOBJIEHHIO, NepepabaThIBalONIy0 YCTaHOBKY, YCTAHOBKY JUIS pa3leleHHs
H30TOIIOB HJIH OTIEJBHOE XPAHHUIIHILE; HIIH

i1) nmoboe MecTo HaxOXJIeHHd, Tlie 00BIYHO HUCIONb3YeTCA AACPHBIH MaTepHal B
KOJIHYECTBaX, IPEBBILAOINX OOHH 3G OEKTHBHBIN KHIOTPaMM.

Mecto HAXOXJICHHA BHE YCTAHOBOK O3HA4acT moboit 00beKkT MAM n00e MecTo
HAXO0XJICHHA, KOTOPBIE HE ABJSKOTCA yCTaHOBKOﬁ, H rAe OOBIYHO HCITOJIB3YECTCA

AJepHbIH MaTepHal B KOJHYeCTBaX, PaBHBIX OXHOMY 3(dEeKTHBHOMY KHIOTpaMMy
WIH MEHee.
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COBEPLIEHO B Bene 20 Hosa6ps 1998 roma B AByX 3K3eMILIApaX Ha aHIIHHCKOM
A3BIKE.

3a PECITYBJIMKY CJIOBEHUSL: 3a MEXXITYHAPOJIHOE ATEHTCTBO I1O
ATOMHOWM SHEPTUHA

(noonucs) (noonucs)
Mupocnag I'peropuy I'-u Moxamen Onsbapaneit
Hupexrop AIMHHHUCTpaUUH I'eHepanbHbIN JUPEKTOP

snepHoi 6e30MacHOCTH
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iii)

vi)

vii)

viii)

IMPHUJIOXXEHHUE I

IMEPEYEHDb BUI0OB JEATEJIBHOCTH, O KOTOPLIX TOBOPHUTCA
B CTATBE 2.a.iv) HACTOSIIEIO ITPOTOKOJIA

H3roTosiieHHe pOTOPHEBIX TPYO M1 HEHTPHQYT HIIH cOOpKa ra3oBBIX HEHTPHGYT.

POTOQHI:IC IQ!QBI k)it geﬂmy@y! O3Ha4yal0T TOHKOCTCHHBIC LIHJIMHAPEBL, OIIMCaHHE

KOTOpBIX HpHBeaeHo B pasaene 5.1.1 b) [punoxenus 11.

T'azoBbie HeHTpH(YTH O3HAuYalOT LEHTpPU(YTH, ONMHCAHHE KOTOPBIX MPHBEACHO BO
BBOJHOM 3aMe4aHuH k pasaeny 5.1 [Ipunoxenus II.

Hsrorosnenne auddy3noHHbIX 6apbepoB.

Juddy3uoHHsle 6apbeps! 03HAYa0T TOHKHE MMOPUCTHIE PUIIBTPHI, ONHCAHHE KOTOPBIX
1ipuBeJieHO B paszgene 5.3.1 a) [1punoxenus II.

HsroroBnenue uinu cOopka CHCTEM, UCIIONIB3YIOLINX JIA3€PhI.

CucTeMsl, HCIONB3YIOUIHE Na3ephl, 03HAYAIOT CUCTEMBI, BKJIIOYAOILUE T€ NPEIMETHI,
OIMCaHHE KOTOPBIX MpHBEAEHO B paszaeine 5.7 Ipunoxenns Il

H3roroBnenue uiu cﬁopxa JJICKTPOMArHUTHBIX CCMapaTopoB H30TOIOB.

SHCK!QOMaI‘HHTHHe CENnapaTopbl HM30TOMNOB O3HAYAKOT TC€ HNPCAMETHI, O KOTODPLIX

roeopurcs B paszzaene 5.9.1 Ilpunoxenus Il 1 koTopsle coaepkaT HCTOUHHKH HOHOB,
OIHCaHHE KOTOPBIX NMpHUBEIEHO B pazaene 5.9.1 a) [Ipunoxenus 11.

HsrorosnenHe HiaH c60pka KOJIOHH HIIM IKCTPAKIMOHHOTO 000py10BaHHA.

KOnoHHB! MM 3KCTpaKIHOHHOE 0OOpY/IOBAaHHME O3HAYAIOT TE MPEAMETHI, ONMHCaHHE
KOTOPBIX TNpHBENeHO B pasdenax 5.6.1, 5.6.2, 5.6.3, 5.6.5, 5.6.6, 567 u 5.6.8
IIpunoxenus II.

HsrotoBnenne  pasfenuTeNsHBIX — COMEN  WIM  BHXpEBBIX  TpyboK  Juis
a3pOAMHAMHYECKOro OOOTalICHHS.

PazgenvrensHbIE COIIA HIIH BUXPEBbIC TPYOKH JJIA a3pOAMHAMHYECKOro 00oraieHus
O3HA4alOT pa3feNuTeNbHble COIIa M BHXpEBble TPyOKH, OINHCAaHHE KOTOPBIX
OpPHBEICHO COOTBETCTBEHHO B pasnenax 5.5.1 u 5.5.2 Ilpunoxenus 1I.

Harorosnenne uinu c6opka cUCTEM reHepaliii ypaHOBOH IUIa3MBI.

CHCTEMBI IE€HEpAalMM YPAaHOBOH IUIa3Mbl O3HA4YalOT CHUCTEMBl JJI TI'€HEpalMH
YPaHOBOH IUIa3Mbl, OIIMCAHHE KOTOPBIX NpUBeleHO B pasaene 5.8.3 Ilpunoxenus II.

H3rorosnerue MUPKOHUEBHIX TPYO.

LlupkoHHeBbIe TPYOB! 03HA4YaIOT TpyOBl, ONMHCAHHE KOTOPBIX MPUBEAEHO B pasjeine 1.6
IIpunoxenns 11.




X1)

Xii)

xiii)

Xiv)

XV)

npOI/BBOZICTBO HMJIM MOBBILICHHE KAa4€CTBA TAXKEN0H BOJIBI HIIH ﬂCﬁTCpHX.

Tsxenas Bona unu el Tepuil 03Ha4alT ACHTEpHH, THKENYIO BOAY (OKCHI NeHTepus)
u oboe apyroe coeAMHEHHE JAEHTEpUsA, B KOTOPOM OTHOILUECHHE YHC]Ia aTOMOB
JIEHTEpHs K YHCITy aTOMOB BoAopo/a npessiiaeT 1:5000.

Hsrorosnenue rpadura snepHOi YHCTOTHL.

I'padut snepHON YHCTOTHI O3HAYaeT rpaduT, YpOBEHb YUCTOTH KOTOPOTO BBILUIE, YEM
5 MWLIHOHHBIX YacTeH OOpPHOro 3KBHUBAJIEHTA, a MJIOTHOCTh NpeBhluaet 1,50 r/cM’.

H3roroBneHHe KOHTEHHEPOB 1A 00Jy4EHHOTO TOIIHBA.

KoHTe#tHep s 00NMYyYEHHOrO TOIUIMBA O3HAYAeT €MKOCTh JUIA NEPEBO3KH H/UH
XpPaHCHHA OGJ’Iy‘ICHHOFO TOIlJIUBA, OﬁCCHC‘-IPIBa}OHLYIO XHMHYECKYIO, TEIMJIOBYKD H
PadHALlHOHHYIO 3alHUTy, 4 TAaKXE OTBOA TCIlla pacraga BO BpCMA ICPCMCILCHHA,
NEPCBO3KH U XpaHCHUA,

H3roToBneHue peakTOPHBIX YIIPABIAIOLIHX CTEP)KHEH.

PeakTopHbi€ VIpAaBJAKOIIHE CTEPXKHH O3HAYalOT CTECPXXHH, OIIHCAHHE KOTOPBIX

npuBeneHo B pasaene 1.4 [lpunoxenus 11.
H3sroroBneHue 6€30MacHBIX C TOUKH 3PEHUS KPUTHYHOCTH OAKOB K pE3€PBYapoOB.

Be3omacHble ¢ TOYKH 3PEHHA KPHTHYHOCTH Oaku M _pe3epByaphl O3HA4yaloT Te€
MpeaMEThI, ONTHCAHHE KOTOPHIX NMpUBeAeHO B paszaenax 3.2 u 3.4 Ilpunoxenus 1.

H3rotosyieHHe MalUWH 1A pyOKH 001y4EHHBIX TOILIHBHBIX 3JIEMEHTOB.

Maiuss! and pyOkd o6Jy4yeHHBIX TOIMJIUBHEIX 371€MEHTOB O3HAYaloT 000pydoBaHHUE,
OIHCaHHe KOTOporo npHBeacHo B paszaene 3.1 [lpunoxenns 11.

CoopyxeHue ropsSuux KaMep.

Topsayne xamepsl O3HA4yalOT KaMmepy MM COEIMHEHHBIE MeEXAy COOOH KaMepsl
0GLMM 06BEMOM HE MeHee 6 M, CHAGKEHHbIE 3aIHTON, PABHON HIIH NpEeBBILAOWEH
sxBuBajieHT 0,5 M OeroHa IIOTHOCTBIO 3,2 r/eM® win bonee, YKOMILJIEKTOBAaHHBIE
obopynoBaHHeM i1 NPOBENEHUA OIEepaLUii C HCIOJb30BAaHHEM IHUCTAHLIMOHHOTO
YIIpaBJICHHA.




[TPUJIOXXEHMUE 11

[NIEPEYEHBL COTJIACOBAHHOT'O OBOPYJOBAHUA U HEAJAEPHOT'O MATEPHAITIA

1.1.

1.2.

JUISI OTYHETHOCTHU OB 3KCIIOPTE U UMITIOPTE B COOTBETCTBHH

CO CTATBEM 2.A.IX)

PeakTopb! H peakTopHOE 000py/I0BaHHE
KoMI1eKTHBIE iIepHbIe PeaKTOPbI

SlmepHble peakTOphbl, CHOCOOHBIE paboTaTh B PEXUME KOHTPOIMPYEMOH
CaMOMOJIEPKUBAIOIIEACS LENHOH peakuWH [eJICHHS, HCKIIoYas peaKTOpbl
HYJIEBOH MOIIHOCTH, KOTOpHIE OIpPENENAIOTCA KAK pPEAKTOPHl C IPOEKTHBIM
MaKCHMAJIbHBIM YPOBHEM MPOU3BOJCTBA [IYTOHHS, He npeBbimaomuM 100
IpPaMMOB B IOl

IMOsICHUTEJIbHOE 3AMEYAHHUE

"SInepHbiil peakTop" B OCHOBHOM BKJIIOYAET Y3JIbl, HaXOILHECH BHYTPH KopIlyca
peakTopa HJIM HEMOCPEACTBEHHO [IPHMBIKAIOIIKE K HeMY, 000pyI0BaHHE, KOTOpOe
KOHTPOJIMPYET YPOBEHb MOIIHOCTH B aKTHBHOH 30HE, U KOMIOHEHTHI, KOTOpPbIE
OOBIYHO COJEpaT TEIIOHOCUTENH NMEPBOro KOHTYpa aKTHBHOH 30HBI PEAKTOPA,
WJIH BCTYNAIOT C HUM B HEMOCPEACTBEHHBIH KOHTAKT WM YIPABIAIOT HM.

He npeanonaraercs MCKIIIOYEHHE PEAKTOPOB, KOTOpble HajlekamuMm oOpa3om
MOrjiM Obl MONBEPTHYThCA MOMUGHKAUMHM [UIT NpPOU3BOJACTBA 3HAYUTENHHO
6onpmiero konuyectsa, uyem 100 rpaMMoB IyTOHHS B ToA.  PeakTopsl,
npelHa3HaYeHHbIE [UIS JJIUTENbHOM 3KCIUIyaTallMM Ha 3HAYUTEIBHBIX YPOBHSAX
MOIIHOCTH, HE3aBUCHUMO OT CTEHNEHH UX BO3MOXHOCTEH MPOU3BOJACTBA ITYTOHHS,
He pacCMaTpHUBAIOTCA KaK "peakTOpsl HYJIEBOH MOIIHOCTH".

Peax‘ropnue KOopHnyca BbICOKOI0O 1aBJICHHUA

Mertauinyeckde kopmyca B cOope WJIH HX OCHOBHBIE 4YacTH 3aBOJICKOTO
HU3TrOTOBJIEHHUS, KOTOPhIE CINELHATbHO NpeAHA3HAYEHbl WM I1OATOTOBJEHBI JUIA
pasMeIleHHs B HHX aKTMBHOU 30HBI SJIEPHBIX PEAKTOPOB, KAK OHH ONpE/e/eHBI B
nydkte 1.1. Beime, ® crnocoOHBle BBIIEpKHBaTH paboyee JaBieHHE
TETUIOHOCHTEJIA MEPBOTO KOHTYpa.

IMMOACHHUTEJIbBHOE 3AMEYAHHE

BerHHH IJIMTa KOpHyCa BBICOKOI'O OABJICHHS pPE€AKTOpa OXBATBIBACTCA NMYHKTOM
1.2 kak OCHOBHAasA, 3aBOACKOro H3roTOBJI€HHA, 4YaCTbhb KOpIIyCa BBICOKOTO

JaBJICHHA.

BuyTtpenHue yacTu peaktopa (HampHMep, NOINEPKUBAIOIINE KOJOHHB! U TUIHTHI
AKTHBHOH 30HBI U APYTHE BHYTPEHHHE YaCTH KOpITyca, HallpaBisiOIne TpyOsl st
PeryIHpYIOIUX CTEPXKHEH, TEMIOBbIE 3KPaHBbl, NIeperopoAKH, TpYOHbIE pelIeTKH



1.3.

1.4.

1.5.

1.6.

aKTHBHOH 30HBI, IUIaCTHHBI guddy3opa ¥ T.A.) OOBIYHO IOCTaBAAIOTCH
[OCTaBIIHKOM peakTopa. B HEKOTOpBIX Cilydasx OIpEHC/ICHHbIC BHYTPECHHHE
OITOpHBIE KOMIIOHEHTHl BIKJIFOYAIOTCS B H3TOTOBJIEHHE KOpIIyca BBICOKOIO
JABJICHHA. OTHU IpPEAMETHI SBJISAIOTCH JOCTATOYHO BXKHBIMH C TOYKH 3PEHHSA
0€30IMacHOCTH U HAAEXKHOCTH 3KCIUIyaTaMHd peakTopoB (U CJI€IOBATENBHO, C
TOYKH 3pEHHS TapaHTHHHBIX 0053aTeIbCTB H OTBETCTBEHHOCTH ITOCTaBIIMKA
peaxTopa), YToObI HX [OCTaBKa BHE PaMOK OCHOBHOIO COIJIAIIEHHSA O IOCTaBKe
caMoro peaktopa He cTana Obl 0ObIYHOM mpakTUkoH. IloaToMy, XOTA OTAENbHAA
IIOCTaBKa 3THX YHHKAIbHBIX, CIENHATIBHO MPEAHAa3HAYEeHHBIX H MOATOTOBJICHHBIX,
B@XHBIX, KPYMHBIX H [JOPOrOCTOSINMX IIpeAMETOB HE obs3aTensHO Oyner
paccMaTpHBaThCS Kak BhINajamomas U3 cdepsl HHTEPECOB, TaKOH crmocob
IIOCTaBKH CYMTAETCA MaJIOBEPOSTHBIM.

MawnHbI A1 3arPY3KH H BBITPY3KH PEaAKTOPHOr0 TOIIMBA

MaHunynsTopHoe  000pyHdOBaHHME, CIEHHAJBLHO  IPEJHa3HAYCHHOE WM
MIOJIrOTOBJICHHOE JUISA 3arpy3KH MIIM M3BJICYEHHS TOIUIMBA U3 AAEPHBIX pPEaKTOPOB,
KaK OHHU OIpelesieHsl B NMyHKTe l.1. BbIlIe, KOTOpPOE MOKET HCIOJIB30BaThCS,
KOr/la peakTop HaxOJUTCA TOA HArpy3kod, wim o01agaeT TEeXHHYECKHUMHU
BO3MOXXHOCTSMH JJIi TOYHOIO IIO3HLHOHHUPOBAHUA MJIH OPHEHTHPOBAHHH,
MO3BOJIAIOIIMMH [IPOBOJAMTh HAa OCTAHOBJIEHHOM DPEAKTOPE CIIOXKHBIE paboTHI 1Mo
neperpy3ke TOIUIMBA, NMPH KOTOPHIX OOBIYHO HEBO3MOXHBI HEIOCPEICTBEHHOE
Ha0JII0IeH1E WM NPAMO# JOCTYI K TOILUIUBY.

PeakTopHbie yNPABIAIOIIME CTEPKHH

CTep)KHH, CIICHAJIBHO NMPEAHA3HAUYCHHBIC HIIH ITOATOTOBJICHHBIE JJIA YIIPABJICHHA
CKOPOCThIO PCAKUHH B AACPHBIX pCAKTOpaX, KAK OHH OIIPCJCIJICHBI B ITYHKTEC 1.1.
BBINIC.

IOACHUTEJIbBHOE 3AMEYAHUE

Crona ke BKIIYalTCs, IOMHMO YaCTH, IMOMIOUIAoNied HEHTPOHBI, € OMOPHBIE H
MO/IBECHBIE€ KOHCTPYKIUIHH, €CJIH IOCTABKA MPOU3BOUTCS pa3/IeiabHO.

PeaxTopHbie TpYObl BHICOKOI0 JaBJIEHHS

TpyObl, KOTOpBIE CHENHANbHO NpPEAHA3HAYCHbl WJIM IIOJrOTOBJIEHBI JUIA
pPa3MELICHHSA B HUX TOIIMBHBIX JJIEMEHTOB U TEIUIOHOCHTENS IIEPBOrO KOHTYpa B
peakTopax, Kak OHHM OIpeJesieHsl B ImyHkTe l.1. BbIle, Mpu paboyeM aaBIEHUH,
npesbimiaromem 5,1 Mlla (740 byHT/KB. H10HM).

HupxoHuesbie TpyOsbI

TpyOsl unu cOOpKH TpyO H3 METALIHYECKOrOo LIMPKOHHSA HJIM €ro CIUIaBOB, IO
Becy npesbluaroye 500 kr B TeueHHe nrodoro 12-MeCI4HOro neprona, KOTopee
CIEUHanbHO IpEeJHa3Ha4YeHbl MJIM IOArOTOBJIEHBI MU  HCIIOJIL30BaHHA B
peakTopax, Kak OHH OIpefesieHbl B IyHKTe |.1. Bellle, H B KOTOPBIX OTHOLIEHHE
o Becy ragHus K TMPKOHUIO MeHbIIe yeM 1:500.



1.7.

2.1.

2.2.

Hacocsl 1epBoro KOHTypa TeNnJIOHOCHTEIs

Hacocsl, cielinansHO npeHa3HaueHHble HIIH OATOTOBJIEHHBIE U1l TIOAAEPKaHHUs
LHPKYJIALIHH TEIJIOHOCHTENS NEPBOr0 KOHTYypa AJEPHBIX pEaKTOpOB, KaK OHHU
onpeneseHs! B nyHKTe 1.1. Bolme.

MMOACHHUTEJBHOE 3AMEYAHUE

CrnenuansHO HpeJHa3HaYEHHBIE MM MTOATOTOBJIEHHBIE HACOCHI MOTYT BKJIKOYATh
CIIOXKHBIE, YIUIOTHEHHBIE MJIH MHOTOKPaTHO YIUIOTHEHHbIE CHCTEMBl Ui
NPEJOTBPAICHUs YTEUKH TEIJIOHOCHTENS IIEpBOrO KOHTYpa, TIEpPMETHYHbIE
HAacoChl M HAacOChl C CHCTEMaMH HHEpLUHaNbHOH Maccel. 3TO omnpelesicHHE
KacaeTcs HacoCOB, aTTeCTOBaHHBIX MO Kiaccy NC-1 wiaM 3KBHBaJICHTHBIM
CTaHIapTaM.

HesanepHbie MaTepHaJIb] Ui pEaKTOPOB
JelTepHH H Ts:keas BoJa

Heiitepuit, Tsxenas Boxa (OKHCh AedTepus) H JroGoe Ipyroe COeaHHEHHE
JeHTepHsa, B KOTOpPOM OTHOUIEHHE INEHTEpHs K aToMaM BOAOPOJAa MpEBbIIIAET
1:5000, npeaHa3HayeHHbiE IS UCIONB30BAHHS B SAECPHBIX PEAKTOpax, KaK OHH
onpeneneHs! B nyHkTe 1.1. BhIe, B konuyecTBax, npesbimaromux 200 kr aToMoB
JnedTepus Juis JI0060H OAHOH CTpaHBI-MIONydaTeNlss B TedyeHHe Joboro 12-
MECAYHOTO MEPHOJIA.

SAnepHo-4uHcThIH rpaduT

I'padut, wuMeromMHA CTENEHb YHCTOTHI BHINIE S5-MHJIJIHOHHBIX GOpHOTO
SKBHBAJICHTA, C IIJIOTHOCTBIO Oonbmie uyem 1,50 r/CM3, IIpeAHa3HAYEHHBIH JUIs
HCIIOJIb30BaHHA B AJICPHBIX PEAKTOPax, KaK OHH OIIpeZiesIeHb! B nyHkTe 1.1 BhIlIE,
B KOJIMYECTBAX, MPEBBIAKLINX 3x10* kr (30 MeTpHuecKuX TOHH) WL JIOBOH
OJIHOH CTpaHBbI-IONTYyYaTelNs B TeUCHHE JI060ro 12-MecayHoro nepuoa.

I[TPUMEYAHHE

Jns uenefl 3KCHOPTHOTO KOHTPOJS IPABHTENBCTBO OINpesenseT, OyayT Ju
IKCIOPTHBIE NMAPTHH COOTBETCTBYIOHIETO BHIIICYKa3aHHBIM XapaKTEPHCTHKAM
rpaduTa HCIONB30BaTHCA B ALECPHBIX PEAKTOPAX.

YcranoBkn Oas nepepadoTKH 00JYyYeHHBIX TOIIHBHLIX JJIEMEHTOB H
o0opyJoBaHHe, CIEUHMAILHO NpeiHa3HAauYeHHOe HWJIH NOATOTOBJIEHHOE s
ITOr0

BBOJHOE 3AMEYAHHE

IIpu nepepaboTke 0OMY4EHHOrO AACPHOrO TOIUIMBA IUIYTOHHH M ypaH
OTJENAKTCA OT BHICOKOAKTHBHBIX [IPOAYKTOB JEICHHS H JPYTHX TPAHCYPAHOBBIX
aneMeHToB. 11 TAaKOro pasleNeHHs MOTYT HCHOJIB30BAaThCA Pa3iIHUHbIE
TexHoJioruueckue mnpoueccel. OpHako co BpemeHeM nponecc "Ilypekc" cran
Haubolee pacnpoCTpaHEHHBIM H IPHEMIIEMBIM.  JTOT HPOLECC BRKIIIOYAET
pacTBOopeHHe OONY4EHHOTO SAAEpHOrO0 TOIUIMBA B  a30THOH KHCIOTE C
NOCHENYIOIIMM  BBIJICIEHHEM YpaHa, I[UIYTOHHS M [POAYKTIOB  JeJCHHS
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3KCTpaKLHeld pacTBOpMTENeM C MOMOLIBI TpuOyTHIdochaTa B OpraHHYECKOM
pazbasurere.

TexHonOrMyeckHe mpoLEcCHl Ha pa3IMYHBIX YCTaHOBKax Tuma "Ilypexc"
aHAJIOTHYHBI M BKJIIOYAIOT: H3MeEJIbYeHHE OOJYyYEHHBIX TOIIMBHBIX JJIEMEHTOB,
pacTBOpEHHE  TOIUIMBA,  OJKCTPAaKUMIO  pPacTBOPUTENEM M  XpaHEHHE
TEXHOJIOTHYECKOH JKHAKOCTH. MoxkeT uMeThcs Takke oOopylnoBaHHE IS
TEIUIOBOH €HUTpAlMH HHUTpaTa ypaHa, KOHBEPCHH HUTpaTa TUIYTOHHSA B OKHCH
WJIH MEeTaJll, a Takxke A 06paboTkH )KHAKHX OTXOIOB, COJAEPXKAIUUX MTPOAYKTHI
JesieHHs, 10 MONy4eHUs: GOpMbl, NPUIOAHOH AJIs NMPOJOJKHUTENBHOTO XpaHEHHUS
WK 3aXopoHeHHA. OnHaKO KOHKPETHBIE THUITBl M KOH(HUTYpalus o0opynoBaHus,
BBHIITOJIHAIOMIETO 3TH (PYHKIHMH, MOTYT pa3M4aThCci Ha Pa3IHYHBIX YCTAHOBKAxX
tuna "Ilypekc" Mo HECKOJbKHM IIpHYHHAM, BKJIOYas THIBl H KOJHYECTBO
ofydeHHOro  siZepHOro  TONJIMBA,  MOAIexkailero  mepepaborke, H
IpeAnoyiaraeMblii  MpoLlecC OCAXACHHS H3BJICKAEMbIX MAaTEpHANIOB, a TaKXke
npuHUunbl  obecneyedds ©6e30MacHOCTH M TEXHH4YECKOro oOcnyKHBaHHS,
NPHUCYIIHE KOHCTPYKIHH JaHHOH 0OCTaHOBKH.

"YcraHoBka [ nepepaboTKH OOJIyYeHHBIX TOIUIMBHBIX 3JIEMEHTOB" BKIIIOYAET
ofopynoBaHHe 1 KOMIIOHEHTHI, KOTOpble OOBIYHO HAXOAATCSA B MPAMOM KOHTAaKTE
¢ o0y4eHHBIM TOILUIMBOM H OCHOBHBIMH T€XHOJIOTHYECKHMMH MOTOKaMH SJEPHOTO
MaTepHasa ¥ IPOJYyKTOB JeJICHHS, H HENOCPEACTBEHHO YNPAaBIISIOT HMH.

OTH mnpouecchl, BKJIKOYAs IOJIHbIE CHCTEMBl /I KOHBEPCHH IUIYTOHHS H
MNPOMU3BOJICTBA METANJIMYECKOIO IUIYTOHHUSA, MOI'YT ObITh MAEHTHGULHPOBAHBI 110
MepaM, TNpUHHMAaeMbIM JUIA [peJOTBpAallleHHs OMaCHOCTEH B CBA3H C
KPUTHYHOCTBIO (HAampuMEp, MepaMH, CBSA3aHHBIMH C T€OMETpHEH), o0yuyeHHeM
(HanpuMep, MyTeM 3aILUThI OT O0JIyYeHHs) H TOKCHYHOCTBIO (HanmpuMep, MepaMHu
10 YEPAAHHUIO).

IMpeameTrsl 0GOpYAOBaHHMs, Ha KOTOpble, KaK CYHTAeTCS, PAaCIpOCTpaHAETCs
3HayeHHe ¢passl "M 00OpyHOBaHHE, CIEUHATHHO NPEJHA3HAYCHHOE WM
MOJArOTOBJIEHHOE" il  MepepaboTKH OONy4EeHHBIX TOIUIMBHBIX 3JIEMEHTOB,
BKJIIOYAIOT:

MawuHbl A1 pyOKH 00J1y4eHHbIX TOILIHBHbIX 3JIEMEHTOB
BBO/IHOE 3AMEYAHHUE

D10 060pyJOBaHME HCIIONB3YETCS JUIS BCKPHITHSA OOOJOYKH TOIUIMBA C LEJBIO
MOCJIEAYIOIIEr0 PpacTBOPEHHs 00IydeHHOro saepHoro mMarepuana. Kax npasuio,
HCIIONIb3YIOTCA ClIENHANIBHO NpeAHa3HaYeHHbIe, CKOHCTPYHPOBaHHbIE Ui pPyOKH
MeTajljla YCTpOMCTBa, XOTS MOXET HCIONIb30BaThcs M Ooliee COBEpIUEHHOE
ofopynoBaHue, HAIPUMEP JIa3€PHI.

JucTaHIMOHHO yTipaBisieMoe 000pyaoBaHKe, CIIENHANbHO NPeAHa3HAYEHHOE WIIH
MOArOTOBJIEHHOE /IS HCIIOJIb30BaHHS Ha YCTaHOBKe Mo mnepepaboTke, kak oOHa
omnpejaeieHa Bble, A pe3KH, pyOku HIM Hape3kH cOOpOK, NYYKOB HIIH
CTepXKHEH 001y4EeHHOTO AAEPHOro TOIUIHBA.
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34.

AnccoabBepbl
BBOJHOE 3AMEYAHHE

B aucconsBepsl 0OBIYHO IOCTYIIAeT M3MeNbYeHHOe oTpaboTaBilee TOMIMBO. B
3THX O€30mMacHBIX C TOYKH 3pEHMS KPHUTHYHOCTH pe3epByapax OOIy4YeHHBIH
SICPHBbIH MaTepuaj pacTBOPSAETCS B a30THOH KHCJIOTE, H OCTAIOIHECS OOpe3KH
000J104€K BBIBOJATCS U3 TEXHOJIOTHYECKOTO ITOTOKA.

bezonacHble ¢ TOYKH 3pEHHS KPUTHYHOCTH pe3epByapbl (HampHUMeEp, Maijoro
JHaMeTpa, KOJbUEBblE HIHM MPSIMOYTOJIBHBIE PpE3EpByaphbl), CHEHHAIBHO
NpeAHAa3HAYEHHbIE WIH NOATOTOBJICHHBIE /Ul HUCNOJIL30BAaHUS Ha YCTaHOBKE IO
nepepaboTke, Kak OHH ONpeneNeHbl BbIIEe, IS PacTBOpEHHSA OOIYHEHHOTO
ANEPHOTO  TOIUIMBA,  KOTOpblE  CHOCOOHBI  BBUACPKHBATE  IOPSYYIO,
BBHICOKOKOPPO3HOHHYIO JKHAKOCTh M MOTYT JUCTaHIHOHHO 3arpyXaThCi H
TEXHHYECKH O00CITYKHBATHCH.

IKCTPAKTOPLI H 000pyAOBaHHE JJISl IKCTPAKIHH PACTBOPHTEIEM
BBOJHOE 3AMEYAHHE

B 3KCTpakTOpBI € pacCTBOPHTENEM MOCTYNAET KaK pacTBOpP OOJy4€HHOIO TOIUIMBA
U3 JHCCONIBBEPOB, TaK M OpPraHUYECKHH pacTBOp, C IIOMOLIbIO KOTOPOTO
pasnensoTCcs ypaH, IUIyTOHMH M IpOAyKTHl JeneHHd. OOopynoBaHHe s
3KCTPaKUHUH PacTBOPHUTENEM OOBIYHO KOHCTPYHpPYETCS TakUM 00pa3oM, 4TOOBI
OHO YIOBJIETBOPSIO ECTKMM OJKCIUTyaTAlIHOHHBIM TpeOOBaHHMSAM, TaKMM, Kak
JUIMTENBHBIM CPOK CIYXOBbI 6€3 TEXHH4YECKOro OoOCIy>XHBaHHS HJIH Jerkas
3aMEHSEMOCTb, MPOCTOTa B 3KCIUTyaTallMH W YTIPABJIEHUH, a Takke THOKOCTh B
OTHOLUEHHH H3IMEHEHHUS NTapaMeTpoB Mporiecca.

CrneuMansHO TMpeNHAa3HAY€HHblE WM  [OATOTOBJIEHHBbIE JKCTPaKTOpBHl C
pacTBOpHTENEM, TaKHe, Kak HacaJo4yHble WIJIH MyJIbCAallHOHHBIE KOJIOHHBI,
CMECHTENIbHO-OTCTOHHBIE aNiapaThl HJIH LEHTPOOEKHbIE KOHTAKTHBHIE alIapaThl
JUIs HCTOJB30BaHHUA Ha YCTaHOBKE HO 00paboTke O0ONy4eHHOro TOIUIHBA.
OKCTPaKTOPBl C PacTBOPHUTENEM IOJDKHBI OBITH YCTOHYHMBHI K KOPPO3HOHHOMY
BO3JCHCTBHIO a30THOH KHCIOTBI. JKCTPAaKTOpbl C pacTBOpUTENIEM OOBIYHO
H3rOTaBIMBAIOTCA C COOJIIOZIGHHEM YPE3BBIYAHO BRICOKHX TpeOOoBaHHI (BKIIIOYas
NpUMEHEHHE CIIELHAJbHBIX METONOB CBapKH, HHCIEKIHH, obecredyeHHe WU
KOHTPOJIb KayecTBa) K3 MaJIOYIJIEPOAMCTBIX HEPXKABEIOUWIMX cTajleil, THTaHa,
IUPKOHUS UJIH IPYTHX BHICOKOKaYECTBEHHBIX MATEPHAJIOB.

XuMHYecKHe pe3epByaphl JIsl BbIAePXHBAHUA H/IH XPaHEHHH
BBOJHOE 3AMEUYAHUE

Ha o3rtame 3KCTpakuMH  pacTBOpHTeNEM  o00pa3yloTcs TpPH  OCHOBHBIX
TEXHOJIOTUYECKHUX IOTOKA >XHUAKOCTH. PesepByapsl M BBIIEPKHBAHHUSA HIIH
XpaHeHUs HCIONB3YIOTCA B jJajnpHedined o0paboTke Bcex Tpex HOTOKOB
CleAyIOIHM 00pa3oM:
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a) pPacTBOP YHCTOTO a30THOKHCIIOTO ypaHa KOHLIEHTPHPYETCS BbIMapHBaHHEM
H IIPOMCXOJUT MPOIECC ACHUTPALIHH, T1€ OH NPEBPAILaeTCs B OKCH/l ypaHa.
3TOT OKCH/L MIOBTOPHO UCHONB3YETCS B SIEPHOM TOIUIHBHOM ITHKJIE;

b)  pacTBOp BHICOKOAKTUBHBIX NPOAYKTOB JeNeHHS OOBIYHO KOHIICHTPHPYETCS
BBINTAPMBAHHEM U XPAaHHTICH B BH/€ KOHIEHTPUPOBAHHOH JKHAKOCTH. ITOT
KOHIIEHTPAT MOXeT BIIOCJIEJACTBHH TIPOHTH BEHIIapUBAHME HIH OBITH
npeobpa3oBaH B ¢popMy, IPHTOAHYIO IJIA XpaHEHH HWIH 3aXOpOHEHHS;

C)  pacTBOp YHCTOTO HHTpaTa IUIYTOHHSA KOHLEHTPUPYETCS M XPaHUTCH [0
NOCTYTUIEHHS Ha pAanbHEHIIHe 3Tanbl TEXHOJIOTHYECKOro mpoiiecca. B
YaCTHOCTH, PE3€pBYaphl s BHIICPKHBAHHUSA WIH XPAHEHHS pPacTBOPOB
TUTYTOHHS KOHCTPYHPYIOTCS TaKUM 00pa3oM, 4ToObI H30eKaTh CBA3aHHBIX C
KPUTHYHOCTBIO mnpoOiieM, BO3HHKAIOIIMX B pe3ylbTaTe H3MEHEHHH B
KOHIIEHTPALUY HIH GopMe JaHHOro MOTOKA.

CnenuanbHO MNpeAHa3HaY€HHbIE MJIM IIOATOTOBJIEHHBIE pe3epByaphl A
BBIIEPIKUBAHHS HIIH XPaHEHHS AJIA HCIIONB30BaHHA HAa YCTAHOBKE IO nMepepaboTke
00s1y4eHHOTO TOIIMBA. Pe3epByapsl Ul BBLAEPXKHBAHUA HIM XPAaHEHUS JOJDKHBI
OBITh YCTOHYHBBI K KOPPO3HOHHOMY BO3AEHCTBHIO a30THOH  KHCHOTBHI.
PesepByapsl A1 BBIACPXKHBAaHHA HIM XPAHEHHs OOBIYHO H3rOTAaBIMBAIOTC H3
TAaKHX MaTEpHANOB, KaK MalOYIJIEPOJMCTBIE HEPIKABEIOIHE CTanM, TUTAH HIIH
IMPKOHMM HJIM JpyrHe BBICOKOKAYEeCTBEHHBIC MaTepuanbl. PesepByaphl s
BbLAEPXKHMBAHHUA HJIM XpaHEHHS MOryT OBITH CKOHCTPYHPOBAaHBI TakuUM 06pa3om,
4yTOOBI HMX OJKCIUlyaTaldss W TEXHHYeCKOoe OOCHY)XHBaHHE IPOH3BOJHIIHCH
JHCTAaHIHOHHO, W MOTYT MMEThb CIIEAYIOIIHE OCOOEHHOCTH C TOYKH 3PEHHA
KOHTPOJIA 3a AJAE€PHON KPHTHYHOCTBHIO:

1) OopHBIH 3KBHBAJIEHT CTEHOK HJIM BHYTPEHHHX KOHCTPYKLUHH paBeH IO
MeHnbleil Mepe 2%, nubo

2) UOMJIHHAPHYECKHE pe3epByapbl HMEIOT MaKCHManbHBIA auametp 175 mm (7
JIOHMOB), THOO

3) OpsAMOYTOJIBHBIH MM KOJIBIIEBOH pe3epByap HMeEET MaKCHMaNbHYIO IIHPUHY
75 mMm (3 nroiiMa).

CHcremMa KOHBEPCHH HHTPATa IUIYTOHHSA B OKCHIL
BBOJHOE 3AMEYAHHUE

Ha GonpluMHCTBE YCTaHOBOK 110 NepepabOTKe ITOT KOHEYHBIH [TPOLECC BKIIOYACT
KOHBEPCHIO pacTBOpa HHTpaTa IUIYTOHHA B OBYOKHCH IUIYTOHHA. B uyucno
OCHOBHBIX OIl€pallMil 3TOro mpouecca BXOAAT: XpaHEHHE U KOPPEKTHPOBKA
HUCXOJHOTO TE€XHOJIOTHYECKOr0 MaTepHajia, OCaKICHHE U pa3le/ieHHe TBEepIod H
XHUIKOM da3pl, TpoKanuBaHMe, OOpamieHMe ¢ TNPOAYKTOM, BEHTUIALMSA,
oOpalileHHe C OTXOAaMH K YIpPaBJIeHHE NIPOLIECCOM.

3aMKHYTbIE CHCTEMBI, CIIEUATbHO NpPEAHAa3HAYCHHBIE UIIH TIOArOTOBIICHHbBIE IS
KOHBEPCHUH HHTPATa IIYTOHHS B OKCHJ IUIYTOHHS, B YaCTHOCTH, 000pyZOBaHHBIE
TaKkuM 00pa3oM, 4TOOBI H30€XaTh NOCTHUMKEHUS KPUTHYHOCTH YU PaJHallMOHHBIX
3¢ (eKTOB, a TAKXKE CBECTH K MHHUMYMY OIIaCHOCTH, CBA3aHHbIE C TOKCHYHOCTBIO.
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CHcTeM2 KOHBEDCHH OKCHA2 TUIYTOHHSI B METa/LT
BBOAHOE 3AMEYAHUE

3TOT mpolecc, KOTOphIH MOXET OBITh CBA3aH C YCTAHOBKOM MO mHepepaboTke,
BKJIIOYAaeT (TOpPUpPOBaHHE JBYOKHCH IUIYTOHHA, OOBIYHO C MNPHMEHEHHEM
BBICOKOAKTHBHOTO (pTOpPHCTOr0 BOAOpOHa, C LENBIO MONydeHHs ¢TopHia
IUIYTOHMS, KOTOpPBIifi  BHOCAEACTBHM  BOCCTAHABJIMBAETCA C  MOMOIIBIO
METAJUIMYECKOTO KalIbIIHA BBICOKOH YHCTOTHl O HOMYYEHHS METALTHYECKOTO
IUTyTOHUS W (ropuIa Kanplius B BUJE NUIaKa. B 4MCIO OCHOBHBIX OHeEpalLuit
JaHHOTO Mpolecca BXOomAT:  (TopHpoBaHHEe (HampuMep, C HpHMEHEHHEM
o0opynoBaHHA, COAEpXKamero OJaropojgHble METAUIBl HIM  3alUIEHHOTO
IIOKPBITHEM M3 HHX), BOCCTAaHOBIIEHHE MeTauia (HampuMep, C MpHMEHEHHEM
KepaMHYECKHX THIJIEH), BOCCTAHOBJIEHHE I[IUIaKa, OOpalleHue ¢ MPOSYKTOM,
BEHTHJIALNA, 0OpallieHHE C OTXOAaMH U yIpaBJIEHHE MPOLECCOM.

3aMKHYTbIE CHCTEMBI, CIIEIHAIBHO MPEeJIHAa3Ha4YeHHbIE HIIH MOArOTOBJICHHBIE JUIA
HPOU3BOJICTBA METALTHYECKOr0 IUTYTOHHMS, B YaCTHOCTH, 00OpYIOBaHHbIE TaKHM
obpa3zoM, uTOOBl uU30€xKaTh MOCTH)XEHHUA KPUTHYHOCTH H PpaAHallHOHHBIX
3¢ eKTOB, a TaKXKe CBECTH K MUHHUMYMY OIIaCHOCTH, CBA3aHHBIE C TOKCHYHOCTBIO.

YCcTaHOBKH AJIf H3rOTOBJIEHHA TOMJIHBHLIX 3/1eMEHTOB

"YcTaHOBKa AJIs H3TOTOBJIEHHA TOIUIMBHBIX 3JIEMEHTOB" BKIIIOYAeT 000pyIOBaHHUE:

a) KoTopoe OOBIYHO HAXOAMTCH B HEINOCPEACTBEHHOM KOHTakTe C
TEXHOJIOTHYECKUM IOTOKOM SIEPHOTO MaTepHajla MM HENOCPEJICTBEHHO
00pabaThIBAET €r0, MIIM XKE YIPABIIAET UM, HITH,

b) KOTOpOE IrepMETH3UPYET AAEPHBIH MaTepuasl BHYTpU 000I0UKH.

YcTaHOBKH N pa3jie/ieHHs] M30TONOB YpaHa H o0opyaoBaHHe, KpoMme
AHAMHTHYECKHX  NpuGopoB, CHEUMAJbHO  MpeIHA3HAYEHHOE  MJIH
NOAroTOBJIEHHOE /ISt ITOrO

IIpeameTsl 00OpynOBaHHA, Ha KOTOpHIE, KaK CUHTAETCA, PACHpPOCTPaHAETCS
3HauyeHHe dpa3bl "0O60pyOBaHHE, KPOME AHATUTHYECKHX NPUOOPOB, CHENHAILHO
NpeaHa3sHayeHHOEe WM I[OATOTOBJIEHHOE" /NI pa3feNieHUA H30TONOB YpaHa,
BKJIIOHAKOT B cebs:

I'azoBble LeHTpHPYrM H  y3Jdbl H  KOMIOHEHTbI, CHELHAJLHO
npeaHa3Ha4YeHHbIe HJIH MOJArOTOBJEHHBbIEC MJISl HCNOJb30BAHMA B ra3oBbIX
ueHTpHdyrax

BBOJIHOE 3AMEYAHME

I'azoBas neHTpHOYTra OOBIYHO COCTOMT M3 TOHKOCTEHHOro(bIX) UHIMHAPA(OB)
nuamerpoM oT 75 MM (3 mroiima) g0 400 MM (16 moiiMOB) ¢ BEPTHKAIBHOM
LEHTpaNIbHOH OChI0, KOTOpEIi(€e) noMelieH(bl) B BaKyyM M BpaIlaeTcs(l0Tcs) C
BBICOKOH OKpY>XHOH ckopocThio nopsaka 300 M/c unu bonee. JUig NOCTHXEHUS
60NBIIOK CKOPOCTH KOHCTPYKUMOHHBIE MaTepHAaIbl BPAIAKOIIHUXCH KOMIIOHEHTOB
JOJDKHBl HMETh BBICOKOE 3HAY€HHE OTHOIIEHHsS MPOYHOCTH K IUIOTHOCTH, a
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poropHas cOopka H, CHEAOBAaTENbHO, OTACIbHBIE €€ KOMITOHEHTHI JOJKHBI
M3TOTOBJIATECA C BBICOKOH CTENEHbIO TOYHOCTH, 4YTOOBI pasbanaHc ObL1
MHHHMMaNbHbIM. B oTnHume OT Apyrux HeHTpHdyr razosas HeHTpHdyra s
oborameHuss ypaHa HMMEET BHYTPM POTOPHOH KaMephl Bpallaiomryrocs(uecs)
neperopoJky(H) B ¢opMe AMCKa U HEMIOJBIXKHYIO CHCTEMY IOJa4Yyl U OTBOJA ras3a
UF6, cocTosimiyro mo MEHbHIEH Mepe H3 TpeX OTAENbHBIX KaHAJIOB, JBa M3
KOTOPbIX COCAMHEHBl C JIOMAaTKaMH, OTXOAAIIMMH OT OCH poTOopa K
nepubepuitHOR 4acTH POTOPHOH KaMepbl. B BakyyMmMe HaxoAuTCs Takxke psf
BaKHBIX HEBPALIAIOIIUXCA 3JIEMCHTOB, KOTOpBIE, XOTA H HMEIT 0C00YyI0

" KOHCTPYKIHIO, HE CJIOKHBI B H3TOTOBJIEHHH H HE H3TOTOBIIAKOTCA U3 YHHKAJIBHBIX

MarepuanoB. IlenTpudykHas ycTaHOBKa, 0JHaKO, TpeOyeT OONBIIOro YHCna ITHX
KOMITIOHEHTOB, TaK YTO HX KOJMYECTBO MOMKET CIIY>KHTh BaXXHBIM HHIHUKATOpPOM
KOHEYHOTO MCIIOJIb30BaHHUS.

Bpamaromuecss KOMIOHEHTBI
a) ITonuele poTOpHBIE COOPKH:

ToHKOCTEHHBIE HUIMHAPHI WIH Pl COCIMHEHHBIX ME¥JAY COOOH TOHKOCTEHHBIX
IMJIMHAPOB, M3TOTOBJIEHHBIX M3 OJHOTO HIH Oollee MAarepHaOB C BBICOKHM
3HaYEHHEM  OTHOLIEHHS  TNPOYHOCTH K  IUIOTHOCTH,  YyKa3aHHBIX B
IIOACHUTEJIBHOM 3AMEYAHHH k Hactosmemy paszgeny. CoenuHenue
IMJIHHAPOB Mexay cOOOH OCYIIECTBISETCS MPH IOMOILK THOKHX CHIBGOHOB HIIH
Kosien], onHucaHHbIXx B 4actd 5.1.1. c) Hmxke. CoOpaHHBIH pOTOp HMeeT
BHYTPEHHIOIO(HE) TEperopoAKy(d) M KOHIIEBBIE Y3JIBI, OIHCAHHBIE B YaCTAX
5.1.1.d) u e) Hmxe. OgHako nosHas cOopka MoxkeT OBITh TOCTaBJIeHA 3aKa3YHKY B
4acTHYHO COOpaHHOM BHJE.

b) PoTtopHbie TpyObI:

CrnenmanbsHO NMpeJHa3HAUYEHHbIE HIIH NMOATOTOBJIEHHbIE TOHKOCTEHHbIE [IUIHH/PHI
¢ TommMHO# ctenku 12 mm (0,50 mroiima) unu MeHee, nuamerpoM ot 75 MM (3
moiiMa) 1o 400 MM (16 gioiiMOB), HM3rOTOBJIIEHHBIE W3 OJHOTO HIH 6ojee
MaTepHallOB, HMEIOLIMX BHICOKOE 3HaYEHHE OTHOMICHUS NMPOYHOCTH K IUIOTHOCTH,
ykaszanHbix B IIOSICHUTEJIBHOM 3AMEYAHUMU k HacTosluemy pasaeny.

c) Konsua unu cunb@oHsI:

KoMmoHeHTs!, crHenHanbHO MpeJHa3HAYEHHbIE HIM [OATOTOBJICHHbIE A
CO3/IaHUsA MECTHOH OIOPHI AJI1 POTOPHOH TPYOBI MM COEIHHEHHS Psijia POTOPHBIX
tpy6. CunbdoHB! NPEACTaBIAIOT COOOH KOPOTKHE LHJIMHAPHI C TOIIMIHMHOH
crerku 3 mm (0,125 mroiiMa) unu MeHee, auaMeTpoM oT 75 MM (3 moiiMa) no 400
MM (16 O0OHMOB), HUMEIOIUIMX OJAHH TOPp M H3TOTOBJIEHHBIE H3 OJHOIO U3
MaTepHalloB, MMEIOIIMX BHICOKOE 3HAYEHHE OTHOIICHHUS MPOYHOCTH K ILIOTHOCTH,
ykasauubIx B [IOSICHUTEJIBHOM 3AMEYAHUMU k Hactosimiemy pasaeny.

d) [Ieperopoaku:

Komnonentsl B dopme aucka amamerpoM oT 75 MM g0 400 MM (ot 3 no
16 mro#MOB), crenHalbHO —MpeJHa3HAYeHHble WM  [MOATOTOBJICHHbIE  JJIA
YCTAaHOBKH BHYTPH pOTOPHOH TpyOBl LEHTpUGYIH C LENbI0 H30JHPOBAThH
BBITYCKHYIO KaMepy OT TJIaBHOH pasJelUTEeNbHOH KaMepbhl W B HEKOTOPBIX



5.1.2.

CIydasix JUIA  YIYMIUEHHs UUpKylsuuu raza - UF6 BHyrpH TnaBHOH
pasHeNUTENbHONM KaMephl POTOPHOH TPYOBI M H3rOTOBJICHHBIE U3 OIHOIO M3
MaTEpPHAJIOB, HMEIOILIHX BBICOKOE 3HAYEHHE OTHOILEHHS IIPOYHOCTH K IJIOTHOCTH,
ykasanHbix B [IOACHUTEJIbBHOM 3AMEYAHMH k HacTosmeMy pasaeny.

e) BepxHHe/HKHHE KPBILUKH:

KomnoHentsl B ¢opme aucka auamerpoM ot 75 MM (3 mioiima) o 400 MM
(16 mrofiMOB), cHeUHANbHO MpeAHA3HAYEHHBIE WIM IOITrOTOBJIEHHBIE TaKHUM
06pa3om, 4TOOBI TOYHO COOTBETCTBOBATh JAMAMETPY KOHIIOB POTOPHOH TPYOBI H
Onaroaaps 3ToMy yaepxuBats UF6 BHyTpH ee. 3TH KOMIIOHEHTHI HCHOJIb3YKOTCS
Ui Toro, 4uroObl NoAdepXuBaTh, YAEPKMBaTh HIHM cOAepxaTb B cebe Kak
COCTaBHYIO 4YacTh OJIEMEHTHl BEpXHEro MOALIMNHHUKA (BEpXHASA KpBIIIKa) HIH
CIY;)KHUTh B  KayecTBe HECYIMEH  4YacTH  BpalalOIIMXCA  3JIEMEHTOB
JIEKTPOABHUTaTENd U 3JIEMEHTOB HIJKHErO IOAUIMNHHUKA (HMXKHSAA KpBIIKA), H
H3rOTOBJISIIOTCA M3 OJHOIO M3 MAaTepHaJIOB, HMEIOUIMX BBHICOKOE 3HAYEHHE
OTHOIUECHHUS [MPOYHOCTH K IUIOTHOCTH, yka3zaHHbX B I[IOSCHHTEJIbBHOM
3AMEYAHMHMH k HacTosmEMY pa3aeny.

MMOSACHHUTEJIBHOE 3AMEYAHHE

JUnst BpaIaroIuxcss KOMIIOHEHTOB HEHTPH(YT HCMONB3YIOTCS CIEAYIOLIHE
MaTepHaIbl:

a)  MapTEHCHUTHOCTapelllue CTalnH, HMEIoMMe MaKCHMalbHBIA [penen
IIPOYHOCTH Ha pacTskeHue 2,05 x 10° H/M? (300 000 GYHT/KB. JIOHM) WIH
Ooiee;

b)  anOMHHHEBBIE CIUIABbI, MMEIOILME MAaKCHUMAJIbHBIHA mpeAes NMPOYHOCTH Ha
pacTsxenue 0,46 x 10° H/m? (67 000 dbyHT/KB. Ar0iiM) MK Gosiee;

C)  BOJIOKHHUCTBIE (HMTenoao6HBIE) MaTepHabl, NPUTOJHBIE JUISt
HCIIOJNIB30BaHHA B KOMIIO3UTHBIX CTPYKTypaX M HMEIONIME 3HAYECHUS
YAENBHOTO MoAyJd ynpyroctd 12,3 x 10° M mu Gojlee B MaKCHMAJBHOTO
YAENBHOTO Tpeaena NMpOYHOCTH Ha pacTsxenue 0,3 x 10° min Gonee u
MaKCHMAJILHOTO YAEIBHOrO MpejieNia IPOYHOCTH Ha pacTsikenue 0,3 x 10°
M M 6onee ("yaenbHbIH MOAYNb YHOPYrocTH" - 310 Monynb IOHra B H/nM?,
JEJICHHBIH Ha yAENbHBIA BEC B H/M’; "MakcHMasbHBbI yAENbHBIA nmpenen
IIPOYHOCTH Ha PaCTsXKeHHE" - 3TO MaKCHMAaNbHBIH Ipeaea NMPOYHOCTH Ha
pacTsxerne B H/M?, esieHnblil Ha yaenbHbIi Bec B H/M'.

CraTHyecKHe KOMIIOHEHTbI
a) TlogUIMITHUKH C MaTHUTHOM MOJBECKOIH:

CrenuanbHO IMpeAHAa3HAYEHHBIE WIH IMOATOTOBEHHBIE ITOAIIHUIIHUKOBBIE Y3JIBI,
COCTOSIIIIME M3 KOJBIEBOrO MAarHHUTa, MOJBELICHHOro B oboiiMe, colepxkamieit
nemndupyrouryto cpeny. O6oiiMa uzroroBnsercs u3 croiikoro k UFg MaTtepuana
(cm. ITIOSICHUTEJIBHOE 3AMEYAHMUE k pasaeny 5.2.). Maraut coeguHseTrcs
C IOJIOCHBIM HAKOHEYHHKOM WIH BTOPBIM MarHHTOM, YCTAaHOBJICHHLIM Ha
BEpXHEHN KpBILIKE, ONMUCAHHOM B pasnene 5.1.1. e). Maruur moxer umers gpopmy
KOJIBIIa C COOTHOLIEHMEM MeEXIy BHEIIHMM W BHYTPEHHHM JHAMETPaMH,



MEHBIIHUM WM paBHBIM 1,6:1. MarHuT MoxxeT uMeTh GopMmy, 0OecrneHHBarOULYIO
HayaybHyto npoHuniaemocts 0,15 I'a/M (120 000 equnun CI'C) unm Gonee, wiu
OCTaTOYHYH0 HaMarHu4eHHocTh 98,5% nmu 6osee, WM Npou3BeeHHEe HHAYKIIHU
Ha MAaKCHMaJlbHYIO HampsKeHHOCTh nois 6onee 80 klbx/M® (107 Te.d). Kpome
OOBIMHBIX CBOHCTB MaTepHalla, HEOOXOJHMBIM MpeJBAPUTENBHBIM YCIOBHEM
ABJIACTCA OrpaHH4YEHHe OueHb MajbIMH aonmyckamu (Menee 0,1 MM wmu 0,004
JI0MMa), OTKJIOHEHHMS MAarHHTHBIX OCeH OT TIeOMETpHYEeCKHUX Oced MU
obecneueHre 0cob0¥ roMOreHHOCTH MaTepHasia MarHuTa.

b) IlomumMnHuky/ nemmndepsr:

CneunanbHO  NpeJHa3HAY€HHBIE MM TOATOTOBJICHHBIE  MOJUIMITHHUKH,
COJeprKalliie y3el OCh/YIUIOTHUTENbHOE KOJIbIIO, CMOHTHPOBaHHbIH Ha nemndepe.
Ocpb 00bHO mpencTaBnser coOoi Ban U3 3aKAIEHHOH CTalM C OJHHM KOHIIOM B
dopme nonycdepbl, U CO CpeICTBaMH IOACOENHHEHHS K HIDKHEH KpbIIKe,
onucaHHoOH B pasnene 5.1.1. €), Ha npyroM. Ban, oqHako, MoxeT OBITh COEIHHEH
C THIPOAMHAMHYECKHUM mnoamwunHukoM. Konsno umeer ¢opmy Tabnerku c
nonycepuyeckuM yriiybsieHHeM Ha OOHOH IOBEPXHOCTH. OJTH KOMIIOHEHTHI
4aCTO MOCTABIAIOTCH OTJENBHO OT AeMidepa.

¢) MonexynsapHble HaCOCHI:

CreunanpHO  HpefHa3HAYEHHBIE WIH  I[OATOTOBIEHHBIE  LIMJIHHAPBL  C
BBITOYEHHBIMH MJIH BbLUIABJICHHBIMH BHYTPH CHHPaJbHBIMH KaHaBKaMH U C
BBICBEDJICHHBIMH BHYTPH OTBEPCTHAMH.  THHOOBLIMH pa3MepaMH SBJISIOTCA
clelyloulMe:  BHYTpeHHHH muamerp ot 75 MM (3 mroiima) mo 400 MM
(16 mroiimoB), TonumwHa cteHku 10 MM (0,4 mrofima) unu donee, ¢ JUIMHOMN, paBHOM
auametrpy wid Oonbile. KaHaBkH OOBIYHO MMEIOT NMPSMOYTOJILHOE IOIEpEeYyHOe
cedeHue U rny6uny 2 mm (0,08 aroiima) unu Gonee.

d)  Craropsl ABUTaTENEH:

CrienManieHO TIpeHa3HAYEHHBIE HIIM TOJATOTOBJIEHHBIE CTAaToOphl KOJBLEBOM
bopMBl IS BBICOKOCKOPOCTHBIX ~ MHOTOGA3HBIX THCTEPE3UCHBIX  (WJIH
PEaKTHBHBIX ) JJIEKTPOJABUTaTENeH TepeMEHHOTO TOKa /Ul CHHXPOHHOH paboThl B
yCIOBUsSX BakyyMa B auanasore yactoT 600-2000 ['q u B Anana3soHe MOIIHOCTEH
50-1000 BA. Craropsl cocrosT U3 MHOrodasHelXx 0OMOTOK Ha MHOTOCIIOMHOM
XeJIe3HOM CepJeYHHUKE C HU3KUMH I[TOTEPSIMH, COCTABJIEHHOM M3 TOHKHX IJIaCTHH,
06s14HO ToNmmHOMK 2,0 MM (0,08 nroiiMa) WK MeHee.

e) Kopnyca/mpuemuuku ueHtpudyru

KoMIoHeHThI, CHenuajnpHO IpelHa3HAYeHHbIE WM TOArOTOBIEHHBIE IS
pasMenieHuss B HUX COOpKH pOTOpHOH TpyObl rasosoil Lentpudyrn. Kopmyc
COCTOHUT M3 JKECTKOTO LMJIHHApA C TONIHHOH cTeHKH 10 30 MM (1,2 mioiiMa) c
NPEU3HOHHO 00pabOTaHHBIMH KOHLIAMH JUIl YCTAaHOBKH NOIIUMIIHHUKOB H C
OJHHM HWJIM HECKONbKMMH ¢rannamu ans MoHTaxka. (OOpaboTaHHBIE KOHIIBI
napajuleNbHbl ApYr APYry M IEpIeHIUKYNSpHBl IPOAONBHOH OCH LWIHHIApa B
npenenax 0,05 rpanyca unu meHee. Kopryc MOXeT Takxe NMpeACTaBiATh cOOOH
KOHCTPYKIHIO S'YEHCTOTO THUIA UL pa3MElEHHs B HEM HECKOJBKHX POTOPHBIX
Tpy0. Kopmyca usrorasnusaroTcsi H3 MaTepHalioB, koppo3HecToHkux k UFg, unu
3aLIHIIAIOTCS TOKPHITHEM H3 TAKUX MaTEPHAJIOB.
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S.2.

5.2.1.

f)  JloBymku:

CneunaysbHO NpeAHA3HAYEHHBbIE WJIH MOIATOTOBIIEHHbIE TpPYOKH BHYTPEHHHM
nuameTpoM 1o 12 mum (0,5 mroiima) s ussneuyenus raza UFg U3 poTopHOH TpyOhI
no Merony Tpybku ITHTo (T.e. ¢ OTBEPCTHEM, HANIPaBJICHHbIM Ha KPYTOBOH IIOTOK
raza B pOTOpHOiH TpyDe, K mpuMepy, MOCPeACTBOM H3rHOa KOHUA paJnajlbHO
pacnoiokeHHOH TpYOKH), KOTOpPBIE MOKHO MPUKPENHUTh K LIEHTPanbHOH CHCTEME
H3BJIEYEHHUA raza. TpyOKH M3rOTOBJIEHBI M3 MaTepUaIOB, KOPPO3HECTOMKHX K
UFg, M1H 3aMMIIAOTCA MOKPHITHEM U3 TAKHX MaTEPHaJlOB.

CnenHajIbHO mpeJHa3sHaYeHHbIe MJH TNOATOTOBJEHHbIE BCIOMOraTe/lbHbIE
CHCTEMBI, O0OpYAOBAHME M KOMIIOHEHTH! /JISl HCNOJbL30BaHHA Ha
ra’oleHTpHPYXKHOH yCTaHOBKe MO 000TralieHHIO

BBOAHOE 3AMEYAHHE

BcnomoratennHble CHCTEMBI, 000pYAOBAaHHE H KOMIIOHEHTH! [a30LeHTPHYKHOM
YCTAHOBKM 110 OOOrallieHHIO MpeACTaBIAIOT CO00OH CHCTEMBI YCTaHOBKH,
HeoOxoauMele g nofayn UFg B neHTpu®YTH, U CBA3H OTAENbHBIX HEHTpHYT
MEXy coOOH ¢ uenbio 00pa3oBaHUA KacKaloB (WM CTyIleHeH), 4ToObl JOCTHYb
Oonee BBICOKOro oborameHus M u3Biledb "npoAykr"' u "xBocThl" UF¢ u3
HeHTpHOYT, a Taloke 000pyaoBaHHe, HEOOXOAUMOE VIS NPUBEACHHS B AEHCTBHE
HeHTpHUGYT WIH JUIs yhpaBiieHHsA ycTaHoBkod. OO6syHo UFg ucnapsercsa us
TBEPABIX BEIECTB, ITOMEIUEHHbIX BHYTPH IIOJOTPEBAEMBIX aBTOKJIABOB, H
nojxaercs B razoobpasHoi dopMe Kk neHTpHdyram yepe3 CHCTEMY KOJUIEKTOPHBIX
TpybonpoBonoB kackaga. "IIpoayxr" u "xBoctel" UFg, nocrynarmomue u3
HeHTpUYr B BHAE ra3000pasHbIX IMOTOKOB, TaKXe NPOXOIAT 4Yepe3 CHCTEMY
KOJUIEKTOPHBIX TPYOONPOBOAOB KacKaJa K XOJIOAHBIM JIOByIIKaM (paboTaromum
npu temneparype okono 203° K (-70°C)), rae OHH KOHAEHCHPYIOTCA H 3aTeM
MOMEIAIOTCA B COOTBETCTBYIOIIME KOHTEHHEphl Ul TPAHCIOPTHPOBKH HIIH
xpaHeHUA. Tak Kak ycTaHOBKa IO OOOTallleHHIO COCTOMT M3 MHOTHX ThICSY
UeHTpUdyYr, CcoOOpaHHBIX B  KacKadbl, CO3JAIOTCI MHOTOKHJIOMETPOBbBIE
KOJUIEKTOPHBIE TPYOOIIPOBOABI KacKaOB C THICAYaMH CBapHBIX WIBOB, IPHYEM
CXeMa OCHOBHOH 4YaCTH HX COEIMHEHUH MHOTOKPATHO IOBTOpSETCA.
O6opynoBaHHe, KOMIIOHEHThI W CHCTEMbI TpPYOONPOBOAOB H3TOTOBISIOTCH C
cobmioqeHHEM BHICOKHX TPeOOBaHHH K BAKYYM-TUIOTHOCTH H YUCTOTE 0OpabOTKH.

CHcTeMbl H0Xa4YH/CHCTEMBI 0TBOAA ""HpoAyKTa' U ""XBOCTOB"

CneuranbpHO NPpE€AHA3HAYCHHBIC HJIH IIOATOTOBJIICHHBIE TCXHONOIHYCCKHE
CHCTCMBI, BKIIIOYAKOIIIHC .

MUTAIOIME aBTOKJIaBbl (WIM CTAaHUMH), HCIIONb3yembie s rmodaun UFs B
xackazab! neHTpudyr npu aasneHun g0 100 klla (15 ¢pyuT/xB. Ar0iM) U mpu
ckopocTH 1 xr/4 unu Goiee;

aecyOonumatopbl (MM XONOAHBIE  JIOBYHIKH), HCIIOJIb3yeMbIE IS
BeiBeaeHUa UFs u3 kackanos npu aasnenun 0o 3 klla (0,5 dyn1/kB.q10iiM).
HecyOnumaTopbl CmocoOHBl  oxnaxkgaTbes g0 203°K (-70°C) w
HarpeBaThes 10 343° K (70°C);
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5.2.2.

5.2.3.

5.2.4.

CTaHUMH "MpoAyKTa" u "XBOCTOB", HCMONb3yeMble s nepeMeineHus UFg B
KOHTEHHEPBHI.

Ota ycTaHOBKa, 000pynoBaHHE H TPYOOIPOBOABI MOJIHOCTHE) H3TOTABIMBAIOTCS
u3 croiikux k UF¢ MaTepuanoB MM 3alUMIIAIOTCH MOKPHITHEM H3 HHX (CM.
MMOSJACHUTEJIBHOE 3AMEYAHHE k nanHoMy pasgeny) ¢ coGnroaeHHeM
BBICOKHMX TpeOOBaHHH K BAKYYM-IUIOTHOCTH M YHCTOTE 0OpabOTKH.

MauHHHbIe CHCTEMbI KOJUIEKTOPHBIX TPYGONPOBOAOB

CrnenyanbHO nmpefHa3HadYeHHbIE WM MMOATOTOBJIEHHBIE CHCTEMBI TPYOOIIPOBOIOB
U KoJuieKTopoB Ui yaepxkaunus UF¢ BHyTpH uneHTpHdYXKHBIX KacKafoB. 3Ta CeTh
TpyOONIpOBOAOB OOBIYHO HpeAacTaBiageT coboH cucreMy ¢ "TPOHHBIM"
KOJUIEKTOPOM, M Kaxxaas LeHTpudyra coeiMHEHa C KaKIABIM W3 KOJUIEKTOPOB.
CnenoBaTenbHO, CXeMa OCHOBHOM YacTH HX COEJHHEHHS MHOTOKDPATHO
nosropsiercsi. OHa MOJHOCTBHIO H3roTaBiIMBaercsa U3 cToikux Kk UFg Marepuanos
(cm.  TIOJICHUTEJIBHOE 3AMEYAHHE «k HacrosmeMmy pasgeny) c
cOOJII0 e HMEM BBICOKHX TpeOOBaHHH K BaKyyM-IUIOTHOCTH U YUCTOTE 00pabOTKH.

Macc-cneKTpoMeTpPbI/HCTOYHHKH HOHOB s UK

CneuuansHO NpedHa3HAaYEHHbIE MM TMOATOTOBJIEHHBIE MAarHUTHBIE HIJIU
KBaJpYTIOJIbHBIE MacC-CIIEKTPOMETPBI, CIIOCOOHBIE MPOU3BOAUTHL NPAMOK OTOOp
npo6 mogaBaeMoi Macchl, "MpoaykTa" wiH "XBOCTOB" U3 razoBbiX 1otokos UFg u
0651a1ar01Me MOJIHBIM HabopOM CIENYIOIIMX XapaKTEPHCTHK:

l. yaenbHas paspeiaiuas cnocobHoCTh Mo Macce cBslie 320;

2. coacpXKat HCTOYHHKH HOHOB, H3IrOTOBJICHHBIC U3 HHUXPOMA HMJIH MOHEJA HIIH
3aIIUICHHBIE NOKPBITHEM H3 HHX, HJIH HHKCJIHPOBAHHELIC,

3. COJIEPXKAT HOHH3ALHOHHbBIE HCTOUHHKH ¢ HOMOapAHPOBKO#t 3JIEKTPOHAMH;
4. COJIEPHKAT KOJUIEKTOPHYIO CHCTEMY, IPHTOAHYIO Ul H30TOMHOrO aHAJH3a.
IIpeoGpa3oBaTe/iH YaCTOThI

IIpeobpazoBarenu 4acTOTHI (TaKKe H3BECTHbIE KaK KOHBEPTOPHI WIH HHBEPTOPSI),
CIEUHANBHO IpeJHAa3HAYEHHbIE WM MOATOTOBJIEHHbIE [UIS IMUTAHUS CTAaTOPOB
JIBUraTeNlei, onpeneeHHbIX B noanyHkre 5.1.2. d), uau 4acTH, KOMIOHEHTHI M
noacbopku Takux IpeobpasoBaresiel 4acTOTH, 06aaroUINE MOJHBIM Habopom
CIIEOYIOUIHMX XapaKTEPHCTHK:

l. mHoroda3Hblit BeIXoz B Axanasone oT 600 zo 2000 Iy;

2, BLICOKas CTabWIBHOCTH (co cTabunuzauueit yactorsl ay4iue 0,1%);
3. HH3KHE HEJIMHEeHHbIe HCKaxeHus (MeHee 2%);

4. K03hUIHEHT noIe3Horo geicraus caoie 80%.
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5.3.

5.3.1.

5.3.2.

IMOSICHUTEJBHOE 3AMEYAHUE

ITepeuncnenHoe Bblille 060pyAOBaHHE BCTYMAeT B HENOCPEACTBEHHBIA KOHTAKT C
TexHoNnoruyeckuM rasom UFg HIH HemocpeACTBEHHO YympaBifeT paboToH
HeHTpHDYT H NMPOXOXKAEHHEM raza oT UEHTpHOYTH K UeHTpHPyre U U3 Kackaaa B
KacKaf.

Kopposuectoiikne k = UF¢ MaTepuanbl BKIIOYAIOT HEPXKABEIOUIYI0 CTallb,
aNIOMHHHH, aJIFOMHHHEBLIE CIIIaBbI, HHKENbL HJIH CIUIaBbl, coaepxanie 60% u

Oonee HUKeNA.

CrneunajbHO NpeXHa3HAYeHHbIE MJIM  NOATOTOBJIeHHbie cOOpKH H
KOMIOHEHTDI JJIfl HCNOJILb30BAHHUA IPH ra3oxudQy3HoHHOM 000raIeHHH

BBOJHOE 3AMEYAHHE

Ilpu rasoguddysnoHHOM Meroae pasmeNeHHs H30TONOB YypaHAa OCHOBHOH
TEXHOJIOTHYECKOH cOopkoit ABIISAETCS CrenHaIbHBIH MOPHCTHIH
razoauddy3HoHHBIH Gapbep, TEIIOOOMEHHHK IJIA OXJIAXJIEHHS ra3a (KOTOpBIH
HarpeBaeTcs B IpoIlecce CXKaTHsA), YIUIOTHHTEIbHbIE KialaHbl U PEryIHpYIOLIHe
KIamaHel, a TaiKe TpyOOIpOBOADI. IMockonsky B rasoauddy3noHHOH
TEXHOJIOTHH Hcnojs3yerca wectudropucteiit ypan (UFg), Bce obGopymoBaHue,
TpyOONPOBOABI H HOBEPXHOCTH H3MEPHTEIBHBIX PHOOPOB (KOTOPHIE BCTYNAIOT B
KOHTaKT C ra3oM) JOJ/DKHBI H3rOTaBAHBATBCS H3 MATEPHAaloOB, COXPaHSIOLIMX
crabunsHoCTh NpH KoHTakTe ¢ UFg. T'azomnddysvonnas ycraHoBKa COCTOUT H3
psna Takux cOOpOK, TaK YTO UX KOJIMYECTBO MOXET ObITH BaXKHBIM IOKAa3aTeNeM
KOHEYHOIO NpeIHa3HaYEHHUS.

I'azopud Ppy3uonnbie 6apbepbl

a) ChenuanbHO NpegHa3HAYeHHbIE UK MMOJATOTOBJIEHHBIE TOHKHE, IIOPUCTHIE
bunsTpE! ¢ pasmepom nop 100-1000-A (anurctpem), TonuHoi 5 MM (0,2 grofima)
HJIM MEHBINE, a Jyisd TpyOuaThix dhopm auameTpoM 25 MM (1 aroliM) UIH MeHbIE,
M3rOTOBNIEHHbIE M3 METAUIMYECKHX, IOJHUMEpPHBIX WIH KepaMHYeCKHX
MaTepHalioB, Koppo3necToMKHX k UFg, H

b) cnenuanbHO NOATOTOBIEHHBIE  COCJAMHEHHS IWIH  NOPOIUKH  JJIA
M3TOTOBJIEHHA TakUX (UILTPOB. TakHe COENHHEHHS M MOPOIIKH BKJIIOYAIOT
HHUKeJlb WJIH CIUIaBbl, coaepxkamue 60% wunu Oonee HUKeNsA, OKCHI ATIOMHHHSA
nin croikue Kk UFs NONHOCTBIO (TOPHPOBaHHBIE YIJIEBOAOPOAHBIE NMOJIHMEPBI C
guctoToil 99,9% unu Oonee, pasMepom uacTull MeHee 10 MKM H BBICOKOH
OJTHOPOAHOCTBIO YacTHI[ MO KPYIMHOCTH, KOTOpbIE CIELHAIbHO MOATOTOBJIEHbI
U1l U3rOTOBJIEHHUA ra30audPy3HoHHBIX GapbepoB.

Kamepn! auddysopos

CneuualpHO  NpedHa3Ha4YE€HHbIE  WIH  MOATOTOBJIEHHBIE  TEPMETHYHbIE
IHIHHAPHYECKHE cocyabl auaMmeTpoM Oosee 300 MM (12 mroiiMoB) M iHHOM
601ee 900 MM (35 A10MMOB), HIH IPAMOYTOJIbHBIE COCY/IbI CPABHUMBIX pa3MepoB,
HMEIOIIHE OJIUH BIIYCKHOM M JBa BBINYCKHBIX Natpybka, AHaMeTp KaXKIoro M3
KOTOpBIX Gonee 50 MM (2 mroiima), Ui HOMEHIEHHS B HHUX razoaud@y3HoHHBIX
6aprepoB, marotoBieHHble u3 cToHkux k UFg MaTepuasoB MiH 3alMHieHHBIC
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5.3.3.

5.3.4.

5.3.5.

S54.

IMNOKPBITHEM H3 HHX, H MIpCAHa3HAYCHHBIC AJIA YCTAHOBKH B 'OPH30HTAJIBHOM HITH
BEPTHKAJIBHOM II0JIOKCHHH.

Komnpeccopsl 1 razogyBku

CnenunanbHo NpeqHa3HaYeHHBIC MJIH IOJrOTOBJICHHBIE OCEBBIE, LEHTPOOEKHBIE
Win 06beMHBIE KOMIIPECCOPB!, HIIH Ta30yBKH C IIPOH3BOAHTEIHHOCTHIO Ha BCOCE
1 M>/MuH unu Gonee UF¢ U ¢ AaBiieHHEM Ha BBIXOE A0 ‘HECKOJNBKHX coTeH Kklla
(100 dynT1/KB. NK0¥M), NpeHA3HAUYECHHBIE A JOJIrOBPEMEHHOH JIKCIUTyaTalldH B
cpene UFs ¢ anekTpoasHrareneM COOTBETCTBYIOLICH MOIHOCTH MM Oe3 Hero, a
TaK)Ke OTAeNIbHbIE COOPKH TaKHX KOMITPECCOPOB H ra30AyBOK. JTH KOMIIPECCOPHI
M Ta3oQyBKM MMEIOT nepenax naBieHus oT 2:1 g0 6:1 ¥ H3roTaBIHBAIOTCA H3
cToikuX kK UFs MaTepHanoB Wix MOKPHIBAIOTCS UMH.

YioTHeHUs BpailiamomiHxcd BajioB

CriennanpHo MpeAHa3HaueHHbIE WIH MOATOTOBJICHHbIE BaKyyMHbIE YIUIOTHEHHS,
YCTaHOBJIEHHBIC Ha CTOPOHE MMOJAaYH U Ha CTOPOHE BBIXOJa JUIA YIUIOTHEHHUs Baia,
COEAMHSAIOMET0 POTOP KOMIIpECCOopa HIIH ra304yBKH C IPHBOAHBIM BUTATENEM, C
TEM 4YTOOB! OOECmeuduTh HANEKHYI0 TepMETH3alMIO, MPEeNOTBPAILAIONIYIO
HaTeKaHHE BO3JyXa BO BHYTPEHHIOIO KaMepy KOMIIpeccopa HIIM Ta30dyBKH,
kxotopasi HanondHeHa UFs. Takue ymuoTHeHHA OOBIMHO NPOEKTHPYIOTCS Ha
CKOPOCTB HaTeKaHHs 6ydepHOro rasa Menee 1000 cm®/mus (60 mroiim’/Mun).

Tengooomennukn xaa oxgaxaeuus UFg

CrnennasbHO INpeAHa3HA4YEHHbIE MM [OATOTOBJIEHHBIE TErJI0OOMEHHHUKH,
H3rOTOBJIEHHBIE M3 cToMkuX K UF¢ MarepHasoB HIHM NOKpPHITHIE HMH (3a
HCIUIIOYEHHEM HEPIKABEIOIEH CTAIH), HIH MEJbIO, HIIH JIOOBIM COYETAHHEM 3THX
METaUIOB M PacCUMTAHHbBIE HA CKOPOCTh U3MEHEHHUS NAaBJICHUS, ONPEACILIONIETO
yreuky, MeHee 10 ITa (0,0015 ¢pyn1/KB. A10MiM) B yac NpH nepenajne JaBIeHUS
100 xITa (15 dyHT/KB. OK0%M).

CneunanbHO NpeaHa3HaueHHbie HJH NOArOTOBJIEHHbIEe BCIOMOraTelbHble
cUCTeMBbl, O0Opy/loBaHHe M KOMIOHEHTHI /s MCHOOJL30BAHUA NPH
razoauddy3noHHOM oGorameHuu

BBOJHOE 3AMEYAHHE

BcnoMorarenbHble  cucTeMbl,  00OpylOBaHHE€ W KOMIIOHEHTBl  JJId
razoauddy3HOHHBIX YCTAaHOBOK MO OOOTAlEHHIO MPEACTaB/IsSIOT COOOH CHCTEMBI
ycTaHOBKH, Heobxonumsie as noaadd UFs B razonuddy3snonHyro cbopky, ans
CBsI3H OTIENBHBIX COOpOK Mexay coboit u 00pa3oBaHUs KacKaloB (HIIM CTyNIEHEH)
C L€/BIO [TOCTENIEHHOT 0 AOCTHXKEHHUS OoJiee BBICOKOro 00OrameHus 4 U3BJIeYEHHS
"npoaykra" U "xBoctoB" UFs u3 nauddy3HoHHBIX KacKaioB. Beuny
BBICOKOHHEPIHOHHBIX  XapakTepHCTHK AuPPY3HMOHHBIX  KackajoB Jr00oe
npepbiBaHHE HX paboThl, 0COOEHHO HX OCTAaHOBKA, MPHBOISAT K CEPLE3HbIM
nocnencTBusaM. CrnenosatenbHO, Ha ra3oaddGy3HOHHOH YCTaHOBKE BaXKHOE
3HaYEHHE HMEIOT CTpPOroe M IIOCTOSHHOE IMOJJepKaHHEe BaKyyMa BO BCeX
TEXHOJOTHYECKHX CHCTEMAaX, aBTOMAaTHYeCKas 3allliTa OT aBapHi M TOYHOE
aBTOMAaTH4ECKOE peryJIMpoBaHUE IIOTOKAa Ta3a. Bce 9310 nmpHBOOHT K
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5.4.1.

S5.4.2.

5.4.3.

HeOOXOIMMOCTH OCHALIEHHS YCTaHOBKH GOJBIUMM KOJHYECTBOM CIELHAIBHBIX
HU3MEPHTENIHHBIX, PETYJIUPYIOLIHX U YIIPABIAIOUHMX CHCTEM.

O6b1uno UF¢ ucnapsiercs M3 NWIXHAPOB, MOMELIEHHBIX BHYTPH aBTOKJIABOB, U
nojgaercs B ra3oo0pa3sHod ¢opMe K BXOIHBIM TOYKAM 4Yepe3 CHCTEMY
KOJUIEKTOPHBIX TPyOONpOBOJOB Kackaja. "Tlpoayxt" u "xBoctei" UFs,
HOCTYTAOMIME H3 BBHIXOIHBIX TOYEK B BHJE ra3000pasHBIX HOTOKOB, IPOXOMIAT
Yepe3 CHUCTEMY KOJUIEKTOPHBIX TpPYOONpPOBOAOB Kackajga JMO0 K XOJIOAHBIM
JIOBYIIIKaM, JIH60 K KOMIIPECCOPHBIM CTaHHMAM, riae rasoobpasnnii motok UFs
CKM)XAETCS M 3aTeM [IOMEINAeTCA B COOTBETCTBYIOUIME KOHTEHHepBl IJIs
TPaHCIIOPTUPOBKM UM xpaHeHHs. [lockonsky rasonuddysHoHHas ycTaHOBKa HO
oborameH’0 HMeeT OonplIoe KOJMHYECTBO Tra30ndP@Py3HOHHBIX COOpPOK,
coOpaHHBIX B KacCkaipl, CO3JAIOTCH MHOTOKHJIOMETPOBBIE KOJUIEKTOPHBIE
TpyOONpOBOABI KaCKafoB C THICAYaMH CBApHBIX IIBOB, HPHYEM CXeMa OCHOBHOH
YaCTH UX COeHHEHHII MHOTOKpaTHO noBTopsercd. OOOopynoBaHHE, KOMIIOHEHTH!
U CHCTEMbl TpyOONMpPOBOAOB M3TOTOBISIOTCA C COONMIOJEHHEM BBICOKHX
TpeOOBaHMIT K BaKyyM-IIJIOTHOCTH H YHCTOTE 0OpabOTKH.

CucreMbl NI0Ja4H/CHCTEMb! 0TBOAA "'HMpoaykTa'" H ""'XBocTOB"

CrneunanbHO TmpeAHA3HAYEHHBIE MM  IMOATOTOBJICHHBIE TEXHOJOTHYECKHE
CHCTEMBI, criocoOHble paboTaTh npu Aasinenuu 300 [a (45 ¢yHT/KB. mr0iiM) HIH
MeHee, BK/IIoyas:

IHUTAKOIIHE aBTOKIABHI (MJIM CUCTEMBI), HCTIONb3yeMble o nogauu UF, B
razonupdby3HoHHbIE KaCKaIbl;

JecyOnumatopbl (MM XOJIOAHBIE JIOBYIIKH), HCIONb3yeMBle  UIS
BoiBesieHUs UFs u3 razoqngdy3HoHHbIX KacKaIoB;

cranuud oxuxenusa, rae UFs B rasoobpasnoit ¢opme u3z kackana
CKMMAETCH M OXJIAXAAETCA A0 KHIKOrO COCTOSHMUS,

CTaHIMHU "MpoAyKTa" MM "XBOCTOB", HCIIONb3yeMble IUIS IepeMeIleHHS
UF¢ B KOHTeHHEPHI.

CucTeMbl KOJLJIEKTOPHBIX TPYGONPOBOAOB

CriennanbHO NpeaHa3HaYeHHbIE WIH NOJArOTOBJIEHHBIE CHCTEMBI TPYOOIPOBOIOB
M CHCTEMBI KOJJIEKTOpOB 1A ynaepxauus UFs BHyrpH rasonnddy3sHoHHBIX
KackaZoB. OTa CeTb TpyOONpPOBOAOB OOBIYHO NPEACTaBIAET COOOH CHCTEMY C
"NBOMHBIM" KOJIIEKTOpOM, TIlle Kaxjaas sf4eHKa COeAMHEHAa C KaXIbIM K3
KOJUIEKTOPOB.

BakyyMHbI€ CHCTEMBI

a) CnenuanbHO  TpeAHa3’HauYeHHble WJIM  IOATOTOBJEHHBIE  KPYIHBIE
BaKyyMHbI€ MAarucCTpaiu, BaKyyMHBlE KOJUIEKTOPbl H BaKyyMHbIE HAacOCHI
POU3BOAUTENBHOCTBIO 5 M /Mug (175 byT’/MuH) 1K 6onee.

b) BakyymHble Hacochl, CIEUMaNbHO TpeAHAa3HadeHHble IS paboTel B
copepxanueit UFg armocdepe M H3rOTOBNIEHHbIE W3 aMIOMHHHUSA, HUKEIA HIIHM
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5.44.

5.4.5.

5.5.

CIU1aBoB, conepxamux 6onee 60% HHKeNs WIM NMOKPHITHIE HMH. 3TH HacOCHI
MOTYT OBITh HJIM POTALIMOHHBIMH, WIH MOPIIHEBBIMH, MOTYT HMEThH BBHITECHSIOLIHE
H (QTOPHCTOYIJIEpOAHbIE YIUIOTHEHH#, a TaKXKE B HUX MOTYT NMpPUCYICTBOBAaTh
CTieHanbsHbie pabouue KUIAKOCTH.

CrnennajbHble CTONOPHBIE H PeryJIHPYIOLIHE KIANAHbI

CnenuanbHO  MpeAHa3HAaYEHHble WJIM  IOATOTOBAEHHBIE  pY4YHBIE  HIIH
aBTOMAaTHYECKHUE CTOMOPHBIE M PEryIHPYIOLIHE KIAnaHbl CHIbGOHHOTO THIIA,
usrotosaeHHsle U3 cToRKUX K UF¢ MaTepnanos, nuamerpom ot 40 no 1500 mm
(1,5 no 59 mroiiMOB) ANs YCTAaHOBKH B OCHOBHBIX H BCIIOMOTATEJBHBIX CHCTEMax
razonuddy3HOHHBIX YCTAHOBOK IO 000TamIEHHIO.

Macc-cnexTpoMeTpbl/HcTOUHHKH HOHOB A UFg

CrienuanbHO nNpeAHa3sHaYeHHbIE WIH TMOATOTOBJICHHbIE MAarHHTHBIE HIIH
KBaZpyNOJbHBIE MaCC-CIIEKTPOMETPHI, CIIOCOOHBIE IPOH3BOAMTL MPSAMOH
otbop npob noxgaBaeMoit macchl, "mMpoAykTa" HIM "XBOCTOB" H3 ra30BBIX
notokoB UFg wu obnajaromde TOJNHBIM  HabOpOM  CIEAYHOMIMX
XapaKTePUCTHK:

l.  ynensHasg pazpeuaronias cnocobHOCTH IO Macce cBhliie 320;

2. CoaepKaT UCTOYHHKHU HOHOB, H3TOTOBJICHHEBIC H3 HUXPOMaA WJIH MOHEN HITH
3aIIHMINECHHBIC MOKPBITHEM H3 HUX, HWJIH HHKCIIHPOBAHHBIC,

3. COJIEp’KAaT HOHU3ANMOHHBIC HCTOUHHKH ¢ 60MOapIHpOBKO# 3IeKTpOHaMH;
4. coaepxaT KOJUIEKTOPHYK CHUCTEMY, IPUTOHYIO U1 H30TOITHOTO aHAJIH3a.

[NOACHUTEJIbBHOE 3AMEYAHUE

[lepeurcneHHoe Bbillle 00OpPYAOBaHHE BCTYNAeT B HENOCPEACTBEHHBIH KOHTAKT C
TexHonoruyeckuM raszoM UFg, n1ub0 HENOCPEACTBEHHO pErylHpyer NOTOK B
npegenax Kackaza.  Bce nNOBEpXHOCTH, KOTOpBIE BCTYNMAIOT B KOHTAKT C
TEXHOJIOTHYECKHM Tra3oM, LEJIHKOM H3roTaBiauBaioTcss M3 CcToMKHX K UFs
MaTepUHaloB WIH NOKpbIBaloTCS UMH. Ui mened pasznenoB, OTHOCAIIMXCA K
razonuddy3HoHHBIM ycTpoiicTBaM, MaTepuansl, kopposuectoiikue Kk UFs,
BKJIIOYAIOT HEPXKABEIOIIYIO CTalb, AJIOMHHHH, AlIOMMHHEBBLIE CIUIaBbl, OKCHI
aIOMHHEMA, HHKeNIb HIIM CIUIaBBI, copepxamve 60% wunu Gonee HHKENd, a TaKxKe
croiikue K UF s NonHOCTEI0 QTOpHPOBaHHBIE YTIIEBOAOPOJHBIE IIOITMMEDHI.

CneuHajJlbHO  NpeXHa3HAYeHHble WJIH  MOATOTOBJCHHbIE  CHCTEMBI,
ofopyaoBaHHe H KOMIIOHEHTHI [JI HCHOJbL30BAHMA HAa YCTAHOBKAaX
23POIHHAMHYECKOr0 000ralueHusl.

BBO/IHOE 3AMEYAHUE

B nponeccax aspoauHaMuueckoro oborameHus cMech raszoobpasuoro UFg u
JIETKOTO ra3a (BOJOpOA HIIM Teluil) CKUMAEeTCs M 3aTeM IpoIycKaercs dyepes
pa3feNdiomHe JJIEMEHTh, B KOTOPBIX H30TOMHOE pa3/eliCeHHE 3aBepliacTcs
TOCPEACTBOM MOJIydeHHS OOJBINMX LEHTPOOEXKHBIX CHI MO TI'EOMETPHH
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5.5.1.

5.5.2.

KPHBOJIMHEHHON CTEHKH. VYchemHo pa3paboTaHsl [Ba MpOLIECCa 3TOrO THIA!
MPOLIECC COIUIOBOrO pasjielieHHsd M Ipoliecc BMXpeBoi TpyOku. it oboumx
IPOUECCOB OCHOBHBIMHM KOMIIOHEHTaMHM KacKaJa pasfelicHHsA  SBIAIOTCA
UMIHHIPHYECKHE  KOpIyca, B  KOTOpPBIX  pa3MEIICHB!  CMELHAIbHBIE
pa3JeNUTENbHBIE 3JIEMEHTH (COMIa MM  BHXpeBble TpyOKH), Ta30BbIE
KOMIIPECCOPHI H TEIIOOOMEHHUKH I yAajleHHsA 06pa3yrolerocss MpH CXaTHH
Terwna. JnA a’poJMHAMHYECKHX YCTaHOBOK TpeOyeTrcs Lenblf psin Takux
KackafioB, TaK YTO HX KOJIHYECTBO MOXET CJIYXHTb BaXHBIM YKa3aTeleM
KOHEYHOTO HMCNoNb30BaHusA.  [lockonbKy B a3pOJMHAMHUYECKOM IIPOLIECCE
ucnonedyerca UFg, moBepxHocTH Bcero o060pynoBaHHs, TpyOONpOBOJOB H
H3MEPHTENIBHBIX NMPHOOPOB (KOTOpHIE BCTYNAIOT B KOHTAaKT C ra3oM) JOJIKHBI
H3roTaBJIMBaTbCAd M3 MaTEPHANIOB, COXPAHAIOIIUX YCTONYHBOCTh NPH KOHTAKTE C
UFs.

MNOACHHUTEJIBHOE 3AMEYAHHE

IlepeuncnenHble B HACTOAIEM  paszene  3JIeMEHThl  BCTYHaloT B
HEMOCPEJACTBEHHBIM  KOHTAaKT ¢  TeXHoJorHyeckuM raszom UFg nubo
HEMOCPEJACTBEHHO pPEryiaupyioT IIOTOK B Ipelenax Kackaia. Bce MOBEpXHOCTH,
KOTOpbIE BCTYMAaKOT B KOHTAKT C TEXHOJOTHYECKHM Ta30M, [IEJIHKOM
U3roTaBIIMBalOTCA U3 CTOMKHX kK UFg MaTepuanos, UK 3aIHILIEHBI HOKPLITHEM H3
TaKHX MaTepHAJIOB. Hna nened pasjaena, OTHOCHILETOCH K 3JIEMEHTAM
aspoauHaMuyeckoro oborameHus, koppo3uecroiikue k UF¢ wMaTtepuansi,
BKJIIOYAOT MEb, HEPXKABCIOLIYIO CTalb, AlOMHHHH, aJIOMHUHHEBBIC CIJIABBI,
HHUKENb MM cIasbl, coaepxkaiiue 60% unu Gonee HUKeNs, a TAKXKE CTOMKHE K
UFs nonHoCThIO HTOPUPOBAHHBIE YTTIEBOAOPOAHBIC ITOIHMEPBI.

PazpeauTenbHbIe conjia

CreuuanbHO NpenHa3Ha4YCHHbIE MIIH NOJATrOTOBJICHHbIE pa3/ieNIUTENbHbIE COIIIa H
ux cOopkd. PasgenurtenbHble COmMIa COCTOAT W3 IUENEBUIHBIX H3OTHYTHIX
KaHaJIOB ¢ paauycoM H3ruba meHee 1 MM (oObiuHO ot 0,1 mo 0,05 mm),
koppo3uecToiknx Kk UFg, 1 UMEIOIUX BHYTPEHHIOK PEXYIYI0 KPOMKY, KOTOpas
paszenseT MPOTEKAIOIIHHM yepe3 COIUIO ra3 Ha B¢ (pakLHuH.

Buxpesble TpyOKn

CreuunanbHO NpeaHasHayeHHbIE WIH [MOATOTOBJICHHbIE BHXPEBBIE TPYOKH M HX
cbopxH. BuxpeBbsle TpyOKHM HMEIOT LHIMHAPHYECKYI0 HWIH KOHYCOOOpa3Hyio
dbopMy, U3roToBNEHBI U3 KopposuecTolikux K UF¢ MaTepHanoB MM 3alIHILEHBI
IIOKPBITHEM H3 TaKHX MaTepHajloB U MMeroT auamerp oT 0,5 cMm 1o 4 cM npu
OTHOINEHHUH [UTMHBI K auamerpy 20:1 und MeHee, a Taioke OAHO MM DOojee
TaHreHLMANBHOE BXOAHOE OTBEpcTHE. TpyOKH MOTYT OBITH OCHAIIEHBl OTBOJAMH
COIJIOBOTO THUIA Ha OZHOM HJIM Ha ODOHX KOHLIAX.

HHOACHHUTEJIBHOE 3AMEYAHUE

IIutaTenbHBIA ra3 MocTynaer B BHXPEBYIO TPYyOKy IO KacaTeNbHOH € OJHOTrO
KOHIA MM 4epe3 3aKpydHBAaIOIIME JIONATKH MIH 4Yepe3 MHOTOYHCIIEHHbIE
TaHTeHLIHAJIbHbIE BXOHbIE OTBEPCTHSA BIOJIb TPYOKHU.
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5.5.3.

5.5.4.

5.5.5.

5.5.6.

S3.5.7.

KoMnipeccops! M ra3ofyBKH

CrennanbHO mpegHa3HayeHHBIE WM MOATOTOBICHHBIE OCEBBIE, LEHTPHDYKHBIE
HIH oOBbeMHbIe  KOMIIPECCOPbI HJIH  ra3OAyBKH, H3TOTOBJIEHHBIE  H3
koppo3HecToiikux K UFs MaTepHanoB, WK 3alMIUEHHbIE MOKPHITHEM M3 TaKHX
MaTEpHAJIOB, MPOU3BOAUTENIFHOCTRIO Ha BXOAE 2 M’/MHH HIH Goree cMecH UF¢ u
HECYIETO raza (BOAOpOJ HIIM Telluii).

[TOSACHUTEJIBHOE 3AMEYAHHUE

Takue KoMIpeccophl U ra30yBKH OOBIYHO MMEIOT Iepenaj aaBieHus ot 1,2:1 1o
6:1.

YnnorHeHus BpalgalnIInXcyd BaJIOB

CroeunuanbHo  mNpelHa3HAyeHHblE WM IOATOTOBJICHHBIE  YIUIOTHEHHS
BPAILAIOIIUXCS BaJIOB, YCTAHOBJIEHHBIE Ha CTOPOHE MOJAYH U Ha CTOPOHE BHIXOJa
JUIS YIUIOTHEHUS Bajla, COCIHHSIOIIETO POTOP KOMIIPECCOPa HIIH POTOP ra3onyBKH
C MPHBOAHBIM [BUTATENIEM, C TEM UTOOBI 00ECIIEYUTh HALEKHYIO FepMETH3AIIHIO,
NpeJOTBPAILAIOIIYIO BEIXOJ] TEXHOJIOTHYECKOTO ra3a WM HaTeKaHHWe BO3yXa MM
YIUIOTHSIOLIEr0 ra3a BO BHYTPEHHIOK KaMepy KOMIIPpECCOpa HIIM Ta30AyBKH,
KoTopas 3anoJjineHa cMecblo UFs u Hecymiero rasza.

TenJiooOMeHHUKH AJis1 OXJ1aKAeHHus1 ra3a

CreuuanbHO TpelHAa3HAYEHHbIE WJIM  TOATOTOBJIEHHBIE  TENIOOOMEHHMKH,
H3TOTOBJIEHHbIE M3 Koppo3uecToMkux K UF¢ MartepuanoB unu 3alluIeHHbIE
MOKPBITHEM U3 TAKHUX MATEPHAJIOB.

KO)l(yXI‘I Pa3acJaIIHX 3JIEMEHTOB

CrenganbsHo NpeaHa3HaA4YC€HHLIC HJIH IMOATOTOBJIEHHBIE KOXYXH PasACIsIOIIHX
3JIEMEHTOB, H3IOTOBJICHHBIE H3 KOpp03HeCTOﬁKPIX K UF6 MaTCpHAJIOB HIIH
3AIUMINEHHBIX IMOKPBITHEM W3 TaKHUX MArTCpHaIOB, 1A INOMCIICHHS B HHX
BUXPEBLIX pr6OK HIIH pa3faEUTEIIBHBIX COIIETI.

IMNOACHUTEJIBHOE 3AMEYAHHE

OTH KOXYXH MOTYT MPENCTABIATh COOOH LMIMHAPHYECKHE KaMEpPhl HHAMETPOM
6onee 300 MM U anuHOH Gosee 900 MM MM MPAMOYTOJIBHBIE KaMepbl CPaBHUMBIX
pa3MepoB U MOTyT ObITh NMpeJHa3HAUYEHb! JI YCTAHOBKY B TOPH30HTAIILHOM HJIH
BEPTHKAIBHOM I1OJI0KEHHH.

CucreMbl nojayu/cucTeMsl 0TBoAa "apoaykra' u '"'xsocros"

CnenuanbHO NpeJHa3HAY€HHbIE MJIM IOATOTOBJICHHBIE TEXHOJIOTHUECKHUE
CHCTEMBI HIIH 000pYIOBaHHE 115t 00OraTHTENbHBIX YCTAHOBOK, H3TOTOBJIEHHBIE K3
KopposuecTodkux K UFg MaTepHanoB WM 3alUIUEHHBIX MOKPBITHEM W3 TaKHX
MaTepHaIOB, BKIIIOYAIOIIHUE:

a) MUTAIIHE aBTOKJIABBI, NMEYH WIH CHCTEMBI, HCIONb3yeMbIE IS MOJAYH
UF¢ s mporecca oborameHus;
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5.5.8.

5.5.9.

3.5.10.

5.5.11.

b) nmecyGnumatophi (MM XONOJHBIE JIOBYIUKH), HCHONB3yeMble s
BhiBeaeHUA Harperoro UFg U3 mpouecca oforaiieHus i MOCHEAYIOWETO
nepeMeleHHS;

C)  CTaHUMH OTBEPXKICHHS HIIH OXHXEHHs, HCIONb3YEMBIE [UIS BbIBEACHHA
UFs u3 npouecca oboramieHHs myTeM cxkaTtHa H nepeBona UFs B XKHIAKYIO

WK TBEpAYIO GopMy;

d) cranuum "nmpomykrta" WM "XBOCTOB", HCNONb3yeMbIE I INEPEMEIICHHS
UFs B KOHTEHHEpEI.

CucTeMbl KOJUIEKTOPHBIX TPYGONpPOBOJOB

CreunansHO mpeJHAa3HaUYEHHBIE WM MOJArOTOBJICHHBIE CHCTEMBI KOJIEKTOPHBIX
TpyOOIIPOBONOB, H3rOTOBJICHHBIE M3 Koppo3uecToikux k UFs MarepHanos miu
3allMIUEHHbIE MOKPBITHEM H3 TaKHX MaTepHaoB, juiA yAepxaHus UFg BHyTpH
a’3poAMHAMHYECKHX KackaZoB. 2Ta ceTh TpyOOIpPOBOXOB OOBIMHO NMpPEACTaBISET
coboil cHcTeMy C "IBOHHBIM" KOJUIEKTOpOM, TA€ KaXABIH KacKal WM Ipynna
KacKaJloB COeIMHEHB] C KaX/IbIM U3 KOJUIEKTOPOB.

BakyyMHBble CHCTEMBI H HACOCHI

a) CpeumanbHO [pelHa3HaYeHHBIE MJIH TOATOTOBJEHHbIE BAaKYyMHBIE
CHCTEMBI, IPOU3BOAUTENLHOCTBIO Ha BXOAE 5 M°/MUH M Gojee, COCTOALIME H3
BaKyyMHBIX Marucrpajiel, BaKyyMHbIX KOJIJIEKTOPOB M BaKYyMHBIX HAacOCOB, H
npenHasHaueHHbIe 1na paboThl B conepxamux UFg razoBbix cpeaax.

b)  BakyymHble HacoChI, ClieLHANILHO NpeaHa3HauYeHHbIE WK MIOArOTOBICHHbIE
ans paborel B copepxamiux UFg ra3oBbIX cpelax M H3rOTOBIEHHBIE W3
Koppo3HecToiHkux K UFs MaTepHaloB MM 3alLHIIEHHBIX MOKPHITHEM H3 TaKHX
MatepuanioB. B 3Tux Hacocax MOryT HCHOJb30BaThCs (PTOPUCTO-YTIIEPOAHBIE
YIUIOTHEHHS U CHelMabHble paboyne XXUIKOCTH.

CnenuanasHble CTOIIOPHBIC H PETYJIHPYIOHINE KJIAIIAHBI

CneunvanbHbele  NpeHAa3HAYEHHbIE HMJIH  TOATOTOBJIEHHBIE  py4YHbIE  HIIH
4BTOMAaTHYECKHE CTOINOPHBIE U PErYIHPYIOIIHE KianaHdbl CHIbGOHHOrO THIIA,
H3roTOB/IEHHbIE M3 Kkoppo3uectoiikux kK UFg MarepunoB unu 3amiuineHHble
MOKPBITHEM U3 TAKHX MaTepHaioB, nuaMeTpoM oT 40 no 1500 MM ans MoHTaxa B
OCHOBHBIX W BCIOMOTATENbHBIX CHCTEMAX YCTAaHOBOK a3pOAHMHAMHYECKOTr0
oboraieHus.

Macc-cnekTpoMeTpbl/HCTOYHUKH HOHOB 151 UF,

CrneunaibHO NpeJHa3HayeHHble WM  MOJATOTOBJIEHHBIE MAarHHTHBIE WM
KBaJIpyTIOJIbHbIE MAacCC-CIIEKTPOMETPHI, CIIOCOOHBIE MPOM3BOAUTL MNPSMOH OTOOpP
npo6 nogasaeMoi Macchl, "npoaykTa” WK "XBOCTOB" u3 ra3soBeix noTokoB UFs u
obnanarolye MOoJHLM HaOOPOM CIENYIOIIMX XapAKTePHCTHK:

l.  ynensHas pasperaromas cCriocoOOHOCTh MO Macce cBbile 320;
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5.5.12.

5.6.

2. coaepxKaT HCTOYHHKH HOHOB, H3TOTOBJICHHBIC U3 HUXPOMA HJIH MOHENA HIIH
3alIMIICHHBIE MOKPRITHEM H3 HHX, HJIH HHKCJIHPOBAHHBIC,

3. COJIep)KaT MOHU3AHHOHHbIE HCTOYHUKH ¢ O0MOapIUPOBKO# 3NIEKTPOHAMM;
4. COZIEPKAT KOJUIEKTOPHYIO CUCTEMY, IPUTOAHYIO IS H30TOMHOrO aHAIK3A.
Cucrembl otaenennsi UFg oT Hecynlero raza

CrneuuansHO MpeAHa3HAYeHHbIE HIIH IOATOTOBJCHHBIE TEXHOJOIMYECKUE
cuctemb! 1 otaeneHus UFg oT Hecymero raza (BoaopoJa HIH Telus).

MNOSICHUTEJIbHOE 3AMEYAHHUE

OTH cUCTeMbl MpeAHa3sHayeHbl M1 COKpamieHUs conepxkaHus UFs B HecyneMm
rase OO0 OJHOH YacTH Ha MHUIMOH HIH MEHee H MOIYT BKIIOYATh TaKoe
o0opynoBaHue, Kak:

a)  KpHOTEHHbIE TEIUIOOOMEHHHUKH M KpHOCENapaTopbl, CIOCOOHBIE CO3AaBaTh
Temrepatypsl -120°C win MeHee, Hau

b)  OIOKM KPHOT€HHOI'O OXJIaXKIECHMSA, CIOCOOHBIE CO3JaBaTh TEMIIEPATYPhI -
20°C unu MeHee, WIH

c) OJIOKH pa3lenuTeNbHBIX COMEN HIIH BUXPEBBIX TPYOOK s othenenus UFs
OT HECYLLETO ra3a, Hiiu

d) xonoxusie nopywku UFg, crnocoOHele co3masarh TemnepaTypsl -20°C nnu
MEHee.

CnenuanbHo NpeaHAZHAYCHHDbIE HJIH NOoAroTOBJIEHHbIE CHCTEMBI,
oﬁopynosaﬂue H KOMIIOHEHTHI JI MHCNOJL30BAHHA Ha YCTAaHOBKax
XHMHYECKOT0 00MeHa MJIM HOHOOOMEHHOro 00oraneHus

BBOJHOE 3AMEYAHHUE

HesHauuTenpHOE pa3iMYHMe H30TONOB ypaHa IO Macce MPHBOAMT K HeOOJNBILIHM
H3MEHEHMSAM B pPABHOBECMM XHMHYECKMX  PEaklui, KOTOphlE MOIYT
HCIIOIL30BAaTHCS B KAueCTBE OCHOBBI IJIS Pa3ACeHUS H30TOIOB. Y CHEIIHO
pa3paboTaHO JBa Ipolecca: MKHAKOCTHO-KHUAKOCTHBIH XHMHYECKHH oOMeH M
TBEPAO-)KHIKOCTHBIH HOHHBIH 0OMeH.

B npoiecce XHAKOCTHO-XHAKOCTHOIO XHMMYECKOTO OOMeHa B IIPOTHBOTOKE
IPOMCXOAUT B3aUMOJCHCTBHE HECMEILMBAIOMIMXCA XHAKMX (a3 (BODHBIX HIH
OpPraHMYEeCKHX), YTO MNPHBOIMT K 3ddexkTy KackagMpOBaHHsA THICHY CTagHH
pasneneHus. BonHas ¢asa cocTOMT M3 XJOpHIa ypaHa B pacTBOpE COJSHOM
KHCIIOTBI; OpraHuyeckas ¢aza COCTOUT M3 3KCTPAreHTa, COAEpPXALIET0 XJIOPH.I
ypaHa B OpraHHMYECKOM paCTBOPHTEIE. KoHTakTHRIMM  QHIbTpaMH B
pa3feIMTEILHOM KacKaJe MOTYT SBISATHCS >KHIKOCTHO-XKHAKOCTHBIE OOMEHHBIE
KOJIOHHBI (TaKHe, Kak HMITYJbCHBIE KOJIOHHBI C CETHATHIMH TapelKaMH) HIIH
XHUIKOCTHbIE NEHTpUPYKHbIe KOHTakTHble ¢unpTppl. Ha o6oux konumax
pasleNNTENLHOr0 KackaJa B LeNsX oOecrnedeHHs pedrrokca Ha KaKIOM KOHLE
HEOOXOMUMBI XMMHYECKHE TMpeBpalleHHs (OKHUCIIEHHE M BOCCTAaHOBIECHHE).
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I'maBHas 3a7a4a KOHCTPYKIIMH COCTOHMT B TOM, YTOOBI HE JOMYCTHTh 3arpA3HEHHA
TEXHOJIOTHYECKHX MOTOKOB HEKOTOPHIMH HOHAMH METANOB. B CBA3H ¢ 3TUM
HCNONB3YIOTCA IUIAaCTHKOBLIE, MOKPBIThIE IUIACTHKOM (BKJIIOYAas [PUMEHEHHE
GTOpPHPOBaHHBIX YIJIEBOJOPOAHBIX IOJHMEPOB) H/HIM HOKPHIThIE CTEKJIOM
KOJIOHHBI H TPYOOIIPOBO/EL.

B TBepOO-KHIKOCTHOM HOHOOOMEHHOM Ipouecce OOOTralleHHEe HOCTHraercs
NOCpeICTBOM aacopOuuu/necopbuuu ypaHa Ha CIEIHAIbHOM, O4eHb OBICTPO
neHcTByromel HOHOOOMeHHOH cmonie uiau ancopbente. PactBop ypaHa B
CONSIHOM KHCIOTE M JApYrHe XHMHUYECKHE peareHTbl ITPOMYCKAIOTCs Yepes3
WIHHApHYEeCKHE 00OTaTHTENbHbIE KOJIOHHBI, CONEpXAllHe YIUIOTHEHHBIE CIIOH
ancopbenTa. [ing noanepxaHus HEMPEPHIBHOCTH Mpoliecca HeoOxonuma cucremMa
pedumokca B HeIX BHICBOOOXNAEHHs ypaHa U3 afcopOeHTa oOpaTHO B JKHMAKHH
IIOTOK, C TeM 4ToObl MOXKHO ObUIO coOpath "mpoaykr" M "xBocTel". ITO
JOCTHTaeTCs IIyTeM HCIIOJIB30BAHHA IMOAXOIAIMX XHMHYECKHX pPEareHToB
BOCCTAaHOBJICHHS/OKHCIIEHHSA, KOTOpbIE  IOJHOCTBIO  pEreHepHpPYHOTCA B
pa3fenbHBIX BHEIIHHX METIAX H KOTOPblE MOTYT YaCTHYHO pereHepHpOBaThCS B
CaMHX H3OTOIIHBIX pa3sfeNHTENbHBIX KOJNIOHHax. llpHcyrcTBHEe B mponecce
TOpSYHX KOHILEHTPHPOBAHHBIX PAacCTBOPOB CONSHOM KUCIOTHI TpebyeT, 4TOOBI
obopynoBaHHe OBUIO H3TOTOBIEHO H3 CHENHAIBHBIX KOPPO3HECTOHKHX
MaTEpHaJIOB HJIH 3alUHILEHO MOKPHITHEM H3 TAKHX MaTE€PHAJIOB.

5.6.1. KHAKOCTHO-KHAKOCTHLIE 00MEHHbIE KOJOHHLI (XMMHYECKMH 00MeH)

IIpoTHBOTOYHBIE XHIKOCTHO-)XHJIKOCTHbIE OOMEHHBIE KOJIOHHBI, HMEIOIIHE
MEXaHHYECKHH CHJIOBOH BBOA (T.e. HMMITYJbCHBIE KOJOHHBI C CETYaThIMH
TapeJIKaMH, KOJIOHHBI C TapeJIkaMH, COBEPINAIOILMMH BO3BPAaTHO NOCTYNATENbHbIE
JBH)KEHHS, H KOJIOHHBI C BHYTPEHHHMH TYPOHHHBIMH CMECHTEJISAMH ), CIIELHANBHO
NpeAHa3HayeHHBIE WM  TOATOTOBJICHHbIE [UIs  obOoramieHHs ypaHa C
HCIONb30BAHHEM IIpollecca XHMHYECKOro obOMeHa. Jnsa  KoppOo3HOHHOM
YCTOHYHBOCTH K KOHLUEHTPHPOBAHHBIM pacTBOPAM COJISHOH KHCIIOTBI 3TH
KOJIOHHBl M HMX BHYTPEHHHE KOMIIOHEHTHl H3TOTOBJIEHBl H3 MNOJXOMSIINX
IJIaCTHKOBBIX MAaTEpHANlOB (TaKHX, Kak (TOPHPOBAHHBIE YTJIEBOIOPOAHbIE
HONHMMEpPBI) MM CTEKIA MM 3allMILEHBI ITOKPHITHEM H3 TaKHX MAaTEpPHAJIOB.
KononHel crnpoexkrupoBaHel Ha KopoTkoe (30 cekyHO HIH MeHee) Bpems
HNPOXOKJIEHHS B KacKaje.

5.6.2. UenTpudyxHbie KHIKOCTHO-KHAKOCTHbIE KOHTAKTHbIE PHILTPLI (XUMHUECKHH
o0MeH)

LenTpudyXHbIE >KHAKOCTHO-)KHJIKOCTHBIE KOHTAKTHBIE (DUIBLTPBI, CIIEHHANBHO
NpelHa3sHAYEHHbIE WJIH MOJArOTOBJIEHHBIE Ui obOoramieHuss ypaHa ¢
HCIIOJIb30BaHHEM IIpolecca XHMHYeckoro oOmeHa. B TakuXx KOHTaKTHBIX
¢buIbTpax HMCMNONb3YeTCs BpalleHHE AJA IMONYYEHHS OPraHHYECKHX H KHIKHX
MOTOKOB, a 3aTEM LEHTpoOexxHas cuia [ pasaeneHus ¢a3. g koppo3HOHHOH
CTOMKOCTH K KOHUEHTPHPOBAHHBIM pacTBOpPaM COJIIHOK KHCJIOTBl KOHTAKTHBIE
GUIBTPBl H3TOTaBIHMBAIOTCA M3 COOTBETCTBYIOIUMX IUIACTHKOBBIX MaTEpHalloB
(Takux, Kak (pTOpHpOBaHHBIE YTJEBOJOPOAHbBIE NOJHUMEPBI) MM IMOKPHIBAIOTCS
HUMH WM CTEKIOM. LIeHTpH(]y)HbIE KOHTAaKTHBIE (QHIIBTPHI CIIPOEKTHPOBAHBI HA
xopotkoe (30 cekyHI WiIH MeHee) BpeMs ITPOXOXAECHHS B KacKaze.
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5.6.3. CHcTeMb! H 000pyIOBaHHe 1JI51 BOCCTAHOB/IEHHS YpaHa (XUMHYECKHH o0MeH)

a) ChneuManpHO  mOpegHa3HAYeHHBIC  WIM  TOATOTOBJCHHBIC  SYEHKH
3JIEKTPOXMMHUYECKOr0 BOCCTAHOBJIGHHMS JUI BOCCTAHOBJIEHHS ypaHa U3 OJHOIO
BaJICHTHOIO COCTOSIHMS B Apyroe Juii oOOramieHHs ypaHa C HCIIOJIb30BaHHEM
npolecca XMMHYeCKoro oOMeHa. MarepHalbl si4eeK, HaXOAAIIHecs B KOHTAaKTe €
TEXHOJIOTHYECKMMH  pacTBOpaMH, JOJDKHBI ObITh  KOPPO3HECTOMKHMH K
KOHLICHTPHPOBAHHBIM PaCTBOPAaM COJISHOM KHUCJIOTHI.

NMOACHUTEJIBHOE 3AMEYAHUE

Katogusiii oTCEeK sYEHKH OO/KEH ObITh CIIPOCKTHPOBAaH TAaKUM 00pa3oM, YToObI
[IPEIOTBPATUTh IOBTOPHOE OKHCIICHHE ypaHa A0 0ojiee BBHICOKOrO BaJ€HTHOIO
cocTosHHA. JIA ynepxaHHWs ypaHa B KaTOAHOM OTCEKe suyeilka MOXET MMETh
HeMpoHHIaeMy1o auadparMeHHYI0 MeMOpaHy, H3rOTOBJICHHYIO M3 CIIEIIHAIbHOTO
KaTHOHHO-OOMEHHOro Marepuana. KaToJ COCTOMT U3 COOTBETCTBYIOILETO
TBEPJAOTO MIPOBOJHMKA, TAKOTO, KaK I'paduT.

b) CHCIIHaJ'IBHO IIpCAHA3HAYCHHBIC HJIH TIIOArOTOBJICHHBLIC CHCTCMbI IUIA
H3BJICUCHHA U+4 M3 OpPraHH4Ye€CKOro IIOTOKa, PEryJlrupoBaHHA KOHUECHTpAaUHH
KHCNIOTHI H JUIA 3all0JIHCHHUA AYCCK 3JICKTPOXUMHUYECKOrO BOCCTAHOBJICHHA Ha
IMPpOU3BOACTBEHHOM BLIXOJAC KacKaaa.

IMMOsICHUTEJIBHOE 3AMEUYAHUE

OTH CHCTEMBI COCTOAT H3 OOOpPYNOBAHHA OKCTPAKLKMH pAacTBOPHTENEM [
orronkn U' 3 opraHmueckoro moroka B XMAKHIH pacTBOp, OGOPYAOBAHHSA
BBIIAPHBAHUSA HM/WIHM Jpyroro o0OpylOBaHHUs s JOCTHXKEHHUS PETYIMPOBKH H
KOHTPOJI BOAOPOAHOIO MMOKAa3aTess, H HaCOCOB MM APYTHX YCTPOHMCTB IE€peHoca
JUTsS 3aTIOJIHEHHA sTUYeeK 3JIEKTPOXUMHUYECKOro BOCCTaHOBNeHUA. OCHOBHas 3afaya
KOHCTPYKIIMH COCTOMT B TOM, YTOOBI H30€XaTh 3arpA3HEHHs [OTOKA XHAKOCTH
HOHAaMH HEKOTOphiX MeTawioB.  CiemoBaTenbHO, T€ 4YacTH 00OOpYydOBaHHA
CHCTEMBI, KOTOPBIE HaXOJATCS B KOHTaKTe C TEXHOJIOTHYECKHM IIOTOKOM,
M3rOTaBIMBAIOTCA M3 COOTBETCTBYIOIIMX MaTepHalioB (TaKMX, Kak CTEKJO,
dhTOpHpOBaHHBIE YIIICBOAOPOAHBIE MOJUMEpPHI, cynabdaT nonudenuna, cynbdon
nonushupa U NMPOMUTAHHBIH CMOJIOH rpaduT), WM 3alUUUICHB! [TOKPBITHEM U3
TaKHX MaTepUaJIOB.

5.6.4. CHcTeMbl NOArOTOBKH MUTAHUA (XMMHUECKHH 00MeH)

CrienManpHo npeaHa3sHaAa4YCHHbBIC HIIH MMOArOTOBJICHHBIC CHCTCMBI JAJA
I[TPOU3BOACTBA IMHTATENBHBIX PACTBOPOB XJIOpHOA ypaHa BBICOKOH YMCTOTHI JJis
YCTaHOBOK IO Pa3ACJICHHIO H30TOIIOB YpaHa METOAOM XHMHYECKOI'O oOMeHa.

[TOSICHUTEJIbHOE 3AMEYAHUE

OTH CHCTEMBI COCTOST H3 060pyz103amm UIA  paCTBOPEHHA, I3KCTPAKIIHH
PaCcTBOPHTEIIEM H/WIH HOHOOOMEHHOr0 o6opyz103amm A1 OYHCTKH, a TaKXE
SJIEKTPOJIHUTHYECKHUX SAYCCK AJIA BOCCTAHOBJICHHUA IJ+6 HJIK [ﬁ4 B U+3. B stux
CHCTEMaxX NPOU3IBOAATCA paCTBOPHI XJIOpHAA YpaHa, B KOTOPbBIX COACPIKHTCA JIKIUD
HECKOJIBKO YacTeM Ha MHJUIHOH MEeTa/IHYECKHX BKJ’IIO'-ICHHI;'[, TAKHX, KAK XPOM,
KEJIE30, BaHa[IHﬁ, MOJIHOJEH U JAPYrux JABYXBallCHTHBIX HX KaTHOHOB HIIH
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5.6.5.

5.6.6.

5.6.7.

KaTHOHOB C Oonpmiell BajeHTHOCTBIO. KOHCTPYKIHOHHBIE MaTEpHaNbl UIA
3JIEMEHTOB CHCTEMBI, B KOTOpoH oOpabarsiBaeTcs U™ Beicokoit YHCTOTHI,
BKNIOYAIOT CTEKIO, (TOpHPOBAaHHBIC YIJIEBOJOPOIHBIE IIOIHMEPHI, TpadHT,
MOKPBITHIHA TONUBHHHI-CYIbGATHBIM HWIH NMOIH3(HUp-CyIbHOHHBIM MIACTHKOM H
MPONUTAHHBIA CMOJIOH.

CucreMbl OKMcIIeHHS YpaHa (XMMH4YecKHH oOMen)

CnenunanbHO npeAHa3HAYCHHBIE WM MOATOTOBJICHHBIE CHCTEMBI I OKHCICHHSA
U* B U™ 11 BO3BpameHns B Kackaj pasfeleHHs H30TOIOB ypaHa B NPOLECCE
oforameHHs METOJJOM XUMHYECKOTO OOMEHa.

NOsACHNTEJIbHOE 3AMEYAHHE
OTH CHCTEMBI MOTYT BK/IIOYATh TaKHE 3JIEMEHTDI, KaK:

a)  obopynoBaHHE [UIi KOHTAaKTHPOBAHHS XJIopa M KHCJIOpOJa C BOJHBIMH
spdnroeHTaMH H3 00OpYZOBaHHA pa3leNeHHS H30TONOB M IKCTPAaKLUH
obpa3oBasmierocs U™ B oGenHeHHBIH OpraHMYECKHMH  MNOTOK,
BO3BPAIAIOMINICA U3 IPOH3BOJACTBEHHOTO BEIX0A KacKaa;

b) ofopyaoBaHHe, KOTOpOE OTAENSIET BOLY OT COJMAHOM KHCIOTBI, YTOOB! BOZA
H KOHLICHTPHPOBAHHAA CONAHAA KUCJI0Ta MOTJIH ObI OBITH BHOBb BBECHBI B
IpOIIECC B HYKHBIX MECTaX.

BsicTpo pearupyioniie M0HO0OMEHHbBIE CMOJIbI/aAcopOeHTHI (HOHHBIH 06MeH)

BrICTPO peardpyromue HOHOOOMEHHBIE CMOJIBI HJIM aJCOpPOEHTHI, CIELHaNbHO
NpeAHa3sHaYeHHble MM  TMOArOTOBJIEHHBIE A oborameHus ypaHa C
HCIIONB30BAHMEM IIpollecca HOHHOro OOMeHa, BKJIIOYAs IOPHCTBIE CMOJIBI
MaKpOCETYaTOH CTPYKTYPHI H/WIH MEMOpPaHHbBIE CTPYKTYPhI, B KOTOPbIX aKTUBHBIE
TpYNIBl XHMHYECKOTO oOMeHa OrpaHMYEHBI IIOKPHITHEM Ha IOBEPXHOCTH
HEaKTMBHOH TOPHCTOH BCIOMOTaTeNbHOH CTPYKTYPBI, H ApYTHE KOMIIO3HTHBIE
CTPYKTYphl B M1000H npuemiemod ¢opme, BKIIOYAs YaCTHIBI BOJIOKOH. OTH
HOHOOOMEHHBIE CMOJIBl/afcopOeHThl MMEIOT nuaMmerpsl 0,2 MM HIH MeHee H
JIOJDKHBI  OBITh XHMHYECKM CTOHKHMH 1O OTHOWIEHHIO K pacTBOpaM
KOHLIEHTPHPOBAaHHOH CONSHOM KHCIOTBI, a TaKkKe JOCTaTOYHO IPOYHBI
$HU3H4eCKH, C TeM YTOObl HX CBOMCTBA HE YXYIIIAIHCh B OOMEHHBIX KOJOHHAX.
Cmonsl/afncopOenTs! ClleUHanbHO IpefHa3HAYeHbl A MONYYEHHS KHHETHKH
oueHb ObICTPOro o6MeHa H30TONOB ypaHa (IHTENBHOCTh NMojilyobMeHa MeHee 10
CEKyHA) ¥ 0611a1a10T BO3MOXHOCTBIO paboTaTh NpH TeMIepaType B AHAIIA30HE OT
100°C nmo 200°C.

HoHnooOMeHHBIe KOJIOHHBI (MOHHBIH 00OMeEH)

HuauHapuyeckue KOJIOHHBI nuamerpoMm Oonee 1000 MM ans yaepkaHuA H
NOJJIEP)KaHHUA  3ANOJHEHHBIX CJIOE€B  HOHOOOMEHHBIX  CMOJI/afcopOeHTOB,
CHelHaJIbHO NpeJHa3Ha4YeHHbIe WJIH MOATrOTOBJEHHBIE ANA 00OrameHus ypaHa C
HCIIO/Ib30BAHHEM HMOHOOOMEHHOro mnpolecca. OTH KOJOHHBI H3TOTOBJIEHB! M3
MaTepuanoB (TakHX, Kak THTaH HJIH (QTOPHUPOBAHHBIE YIJIEBOJOPOIHbLIE
IIOJTUMEPBI), CTOWKHX K KOppO3HH, BBI3bIBAEMOIA pacTBopaMH
KOHLICHTPHPOBAaHHON COJITHON KHCJIOTHI, MJIM 3allHIIECHBI MOKPHITHEM H3 TaKHX
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5.6.8.

5.7.

MaTepHaJIOB U crnocoOHBI paboTaTh MpH TemiepaTrype B AHanasoHe ot 100°C nmo
200°C u paBnenuu Boiule 0,7 MIla (102 ¢pynT/KB. qM0¥M).

HonooOMeHHbIE CHCTEMbI pedIioKca (MOHHbBIH 00MeH)

a) CneuManbHO  MpelHa3HAaYeHHblE HMJIH  MOATOTOBJIEHHBIE  CHCTEMBI
XHMHYECKOTO  HJIH  JJICKTPOXHMHYECKOTO  BOCCTAHOBJIEHHS A
pereHepauyu peareHTa(oB) XHMHYECKOTO BOCCTaHOBJICHHS,
HCITOJIE3yeMOro(bIX) B KaCkagax HOHOOOMEHHOTO 00OorallieH s YPaHa.

b) CroeuwansHO  INpeAHa3HAuYCHHbIE  HIH  IOATOTOBJIEHHBIE  CHCTEMBI
XHUMHYECKOTO HIIH JJIEKTPOXHMHYECKOTO OKHCIEHHS JUIA pereHepanHu
peareHTa(OB) XHMHYECKOTO OKHCIIEHHS, HCNONb3yeMoro(bix) B KacKamax
HOHOOOMEHHOro 000ranieHHs ypaHa.

[NOACHUTEJIBHOE 3AMEYAHUE

B npouecce HOHOOOMEHHOro oOOTralieHHs B KayeCTBE BOCCTAHABJIHBAIOMIETO
KaTHOHA MOXET HCIOJIb30BaThCs, HAalpUMEP, TPEXBAJICHTHBIM THTAH (Ti”), H B
3TOM Cly4ae BOCCTAHOBMTENbHAs CHCTeMa Oymer BblpaGareiBath Ti'
nmocpeAcTBOM BoccTaHoBeHus Ti™.

B npouecce B KayeCTBE OKHCIMTENA MOXET HCIIOIBL30BAThCA, HAampHMeEp,
+

TpexBaneHTHoe kene3o (Fe ), # B 3TOM Clydyae CHCTEMa OKHCIeHus Oyner

BbIpabaThIBaTh Fe* MOCPEACTBOM OKUCIICHHS Fe™.

CreunanbHoO NPpC¢IHAIHAYCHHDbIC HIIH NOATOTOBJICHHBIE CHCTEMBI,
oﬁopynosam{e H KOMINOHEHTBI LISk HCIIOJIB30BAHHUS B JIA3€pPHBLIX
oboraTHTEJbHbBIX YCTAaHOBKAX

BBOJHOE 3AMEUAHUE

CyILeCTBYIOIHE CUCTEMBI Ul OOOraTUTENbHBIX MPOLECCOB C HCIOJIb30BaHHEM
JIa3epoB JENATCA Ha [BE€ KaTETOpHHU: Te€, B KOTOPbIX pabouel cpenoit ABNAOTCA
napsl aTOMAapHOTO YpaHa, U Te, B KOTOpBIX paboueit cpefodl SABNAIOTCA Mapsl
YpaHOBOro coenuHeHHA. OOMUMH Ha3BaHUSMH IS TAKUX MPOLECCOB ABJIAIOTCS:
nepBas KaTEropus - Jla3epHOE pasfeliCHHE HM30TONOB MO METOAY aTOMAapHBIX
napoB (ALVIS wuwmu SILVA); BTOpas KaTeropus - MOJEKYJISAPHBIH METON
nasepHoro pasaenenus usoronos (MLIS unu MOLIS) H xuMuueckas peaxius
MOCpPEACTBOM U30HpaTeNbHOM MO H3oTonaM JasepHod akTuBauuu (CRISLA).
CucreMsbl, 000pyIOBaHHE U KOMIIOHEHTHI 71 YCTaHOBOK JIa3epPHOT0 O0OrameHus
BKJIIOYAIOT: a) YCTPOMCTBa AJNA MOAa4YH MapoB METAUIMYECKOro ypaHa (s
130upaTenbHOM (OTOMOHH3ALMH) HIM YCTPOHCTBA Ul IOJA4YH MapoOB YpaHOBOIO
coeqvuHenus (aaa  GoToAMCCOLMALMM  WIM  XMMHYECKOH  aKTHBAalMH),
b) ycrpoticTBa aist cbopa o6oraneHHOro H 06eIHEHHOT0 METAJIMYECKOro ypaHa
B KayecTBe "mpoayKTa" ¥ "XBOCTOB" B NIepBOH KaTErOpHH U YCTpOMcTBa Ui cbopa
Pa3JIOKEHHBIX WIIH BBIIIEUINX U3 PEaKLIMH COEMHEHHH B KayecTBe "MpoayKTa"
HeoOpaOOTaHHOrO MaTepHala B Ka4yeCcTBE "XBOCTOB" BO BTOpPOIl KaTeropuu;
c) paboune JasepHble CHCTEMBI JUIA H3OMPATENBHOIO BO30YX/JIEHHA H30TOMOB
ypaHa-235; u d) obopynoBaHue Ans NOATOTOBKH NOAAYM M KOHBEPCHH IIPOIYKTA.
Benencteue CNOXHOCTH CHEKTPOCKONMH aTOMOB M COEAMHEHUH ypaHa MOXET
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5.7.1.

5.7.2.

5.7.3.

notpeboBaTbCs  HMCIOJNb30BaHHE JI060H U3 pAAa HMMEOUIMXCH  JIa3epHBIX
TEXHOJIOTHIl.

MMOACHHUTEJIbBHOE 3AMEYAHHUE

MHOrHe H3 KOMIIOHEHTOB, IEPEYHUCICHHBIX B 3TOM pasjiesie, BCTYNAKOT B
HENOCPEACTBEHHBIH KOHTAKT C MapaMH METAJJIHYECKOro YpaHa HIIH € )KHIAKOCTBIO,
WM C TEXHOJIOTHYECKHM TazoM, coctosmuM U3 UFg uaun omecu us UFg 11 apyrux
razoB. Bce NoOBEpPXHOCTH, KOTOpHIE BCTYMAIOT B KOHTakT ¢ ypaHom uimu UFs,
IIOJIHOCTBIO H3TOTOBJIEHH M3 KOPPO3HECTOMKMX MAaTepHaloB HJIK 3aILHIICHBI
IIOKPHITHEM H3 TakhX MarepuaioB. Jlusn nemelt pasiena, OTHOCADIErocs K
KOMITOHEHTaM 00OpYJIOBaHMSA LA JIa3€pHOTO OOOrallleHHs, MaTepHallbl, CTOHKHE
K KOPpPO3HHM, BBI3BIBAEMOH TapaMH HIIH JKHAKOCTAMH, COJEPXKALIMMH
METAJUIMYECKHH ypaH WIH YpaHOBBIC CIUIaBbl, BKJIIOYAIOT MOKPBITHI OKCHIOM
HTTPpHA rpabHT U TAaHTAI, H MaTepHaJIbl, CTOHKHE K KOPpO3uH, BhissiBaeMoi UFg,
BKJIIOYAIOT Mellb, HEPHKABCIOUIYI0 CTalb, ATIOMHUHHUH, aJIOMHHHEBBIE CIUIaBH,
HHKENb WIH cIUIaBhl, cofepkamue 60% uHuxens u Gonee, u croiikue k UFg
IOJIHOCTBIO GTOPHPOBAHHEIE YTJIEBOAOPOHBIEC MOJIHMEPHI.

Cucrembl BbinapuBanus ypaua (ALVIS)

CreuyanbHO MpeaHa3HAaYeHHblE WJIH MOATOTOBJIEHHBIE CHCTEMbI BbIIIAPHBAHUSA
ypaHa, KOTOphI€ COJEPaT BBHICOKOMOIIHbIE IIOJIOCOBBIE MJIH PacTpPOBbIE
3JIEKTPOHHO-TY4YeBble MYIIKH C IepelaBacMOi MOIIHOCTBIO HAa MHUICHbL Oolee
2,5 xBt/cM.

Cucrembl 1 00paboTKH KHAKOMeTALINYeCKOro ypaHa (ALVIS)

CrenManpHO npelHa3HauCHHbIE WM IOATOTOBJIEHHBIE CHCTEMBI Ul 00pabOTKH
KHIKOTO MeTajUla JJIs pacIUIaBJIeHHOTO ypaHa WIH YPaHOBHIX CIUIABOB,
COCTOSILIIME U3 THIVIEH H OXJaXAaouero o0opyaoBaHHs A TUITIEH.

INNOACHHUTEJIbHOE 3AMEYAHHE

THrM ¥ JpYTHe KOMIIOHEHTBI 3TOH CHCTEMbI, KOTOpbIE BCTYHAIOT B KOHTAaKT C
pacIUIaBJIEHHBIM YPaHOM HJH YPaHOBBIMH CIUJIJaBaMH, H3TOTOBJIEHBl U3
KOPpPO3HECTOMKHX M TEPMOCTOHKHX MAaTEpPHANIOB HJIH 3alLHIIEHHBIX MOKPHITHEM
W3 TAaKMX MaTepHanoB. [IpHemiieMble MaTepHasbl BKJIIOYAIOT TaHTaJl, MOKPBITHIH
OKCHAOM  HTTpus  rpabur, rpadHUT, [IOKPBITHIH  OKHCJIAMH  JOpPYTHX
peaxo3eMenbHbIX 351eMeHTOB (cM. INFCIRC/254/Rev.1/Part 2, nyuxT 2.7) HIH HX
CMECSIMH.

Arperatbt s cbopa ''mpoaykta" M "XBOCTOB" MeTaNIH4€CKOTO
ypana ALVIS)

CneunanabHO npefHa3HaYeHHBIE WJIH IOArOTOBJICHHBIE arperatel Ui cbopa
"mpoAyKTa" U "XBOCTOB" METAJUIMYECKOrO YpaHa B XHUIKOH Wi TBepAoi dopme.

IOACHHUTEJIbPHOE 3AMEYAHHUE

KOMMNOHEHTBI 3THX arperaToB H3TOTOBJIEHBI U3 MATEPUANIOB, CTOHKHX K HArpeBy H
KOPPO3HH, BBI3BIBAEMOH NMapaMu METAUIHYECKOTO YpaHa WK >KUAKOCTBIO, HIIH
3aIUIIeHb] TIOKPHITHEM W3 TaKUX MAaTepHanoB (TaKMX, KaK MOKPHITHIA OKCHIOM
HTTPHUSA rpadUT WIKM TA4HTAT) H MOT'YT BKJIIOYATH B ceba TpyOONMpOBOIbI, KIAMaHbI,
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5.7.4.

5.7.5.

S.7.6.

5.7.7.

5.7.8.

5.7.9.

mTyuepa, "xenoba", BBOAbI, TEMIOOOMEHHHKH H KOJUIEKTOPHBIE IUIACTHHBI ISt
MarHMTHOTO, 3JIEKTPOCTaTHYECKOTO HIIM APYTHX METOJOB pa3Je/ieHHUs.

Koxyxu pasnenuressHoro moay.s (ALVIS)

CrneuuansHO mnpeAHa3HAYeHHblE WIM IOATOTOBJEHHBIE LMJIHHIAPUYECKHE HITH
OpPAMOYTOJIbHBIE KaMephl [JIi I[IOMENIEHHs B HHUX MCTOYHHKA I[apoB
METJUIMYECKOTO YpaHa, JIEKTPOHHO-JIy4eBOH MYHIKH M KOJUIEKTOPOB "mpoaykra”
H "xBocTOB".

INOACHHUTEJIbHOE 3AMEYAHUE

OTH KOXYXH HMEKT MHOXECTBO BXOJHBIX OTBEPCTHH ANA  [OJAYH
3NEKTPOITUTAHUSA M BOJABI, OKHA A Ja3€pHbIX MYYKOB, COCAHHEHHH BaKyyMHBIX
HAacoCOB, a TaKoKe JId AUATHOCTHKM M KOHTPOJIA KOHTPOJBHO-M3MEPHUTENBHBIX
npubopos. OHYM MMEIOT NPUCTOCOONCHHA [UIS OTKPHITHUA M 3aKpHITHSA, YTOOBI
obecrreyuTs 00CTYXKHMBaHHE BHYTPEHHUX KOMIIOHEHTOB.

CBepXx3ByKoOBbI€e pacHIHpHTeIbHbIE coniia (MLIS)

CnenuanbHO  NpenHa3HAYEHHbIE MM [TOATOTOBJIEHHBIE  CBEPX3BYKOBBIE
pacivpuTenbHbIE comna At oxnaxacHus cMecent UFg n Hecymero raza go 150°K
WK HYKe U KopposuecToikue Kk UFs.

KouiexTops! npoaykra natHdTopHcToro ypana (MLIS)

CrneuyasbHO MpeJHa3HauYEHHblE HWJIH NOArOTOBJIEHHbIE KOJUIEKTOPHI TBEPIOTO
npoaykra natugtopuctoro ypaHa (UFs), cocTosmue U3 puibTpa, KOJUIEKTOPOB
YIOAPHOTO MM LHKJIOHHOTO THNA MJIH UX COYETaHUH M KOPpPO3HEeCTOHKUE K cpele
UFs/UFs.

Komnpeccops! UF6/necymero raza (MLIS)

CrneuunanbHO NpeAHa3HaYeHHbIe WM II0ArOTOBJICHHbBIE KOMIIPECCOPBI AJif cMecel
UF¢ u Hecymiero raza [uis AJIMTENBHOH 3kciutyaTauuH B cpeae UFs. KomMnoHeHTh!
3TUX KOMIIPECCOPOB, KOTOpbIe BCTYIIAIOT B KOHTAaKT C HECYILUM Tra3oM,
H3rOTOBJEHbH H3 Koppo3HecToOMkHUX K UFg MaTepHanoB WM 3auIMINEHBI
IOKPBITHEM M3 TAKUX MATEPHAJIOB.

YnioTrHeHust Bpawamuxcs sajgios (MLIS)

CneunanbHO  NpenHasHa4yeHHbIE  WIH  [OATOTOBIECHHBIE  YIUIOTHEHHS
BPAILAIOLIUXCA BAJIOB, YCTAHOBJIEHHBIC Ha CTOPOHE 1T0a4H ¥ Ha CTOPOHE BBIXOHa
JUIsE YIUIOTHEHHS Bajia, COEQMHSIOLIEr0 pOTOpP KOMIIpeccopa C IPUBOJHBIM
JBUraTeneM, C TeM YToObl o0ecmeyuTh HAJSKHYK  TI'EpMETH3alHIo,
NPEeJOTBPAUIAIONIYIO BBIXO/ TEXHONOTHYECKOTO Ta3a MM HaTeKaHUE BO3AyXa HIIU
YIUTOTHSIOILIETO Ta3a BO BHYTPEHHIOI KaMepy KOMIIpeccopa, KOTOpas 3alojHEeHa
cMechio UFg 1 Hecyiuero rasa.

Cucrtembl propupoanus (MLIS)

CneunanpHO  OpeAHa3HAYEHHbIE MM [OATOTOBIEHHBIE  CHCTEMBI  JJId
bropuposanust UFs (B TBepaom cocrosuun) B UFg (raz).
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5.7.10.

5.7.11.

IMOsAACHHUTEJIBHOE 3AMEYAHHE

OTH cHCTeMBI MpeaHa3sHayeHbl AnA ¢TopupoBanus cobpanHoro nmopomka UFs B
UFs B mensix nocnemyromero c6opa B KOHTEHHepax MPOAYKTa WK UL NOJAYH B
ook MLIS ansa gomonuutensHoro oboramenus. Ilpu mpuMeHeHHH ONHOrO
TI0JX0/a peakunsd (GTOPHPOBAHHA MOXET OBITH 3aBeplIeHa B Npelenax CHCTEMBI
pa3zesieHHs H30TOMOB, IIe HAET peakuus H HEMOCPENCTBEHHOE M3BJICYEHHE H3
kojuiekTopoB "npoxykra'. IIpM npumenenun apyroro noaxoxa nopomok UFs
MOXeT ObITh H3BJIUEH/ITEpEMEILEH H3 KOJUIEKTOpOB "MpoaykTa" B [MOAXOAAIIHI
peakTop (HampHMeEp, pEaKTOp C ICEBIOOKHMIKEHHBIM CJIOEM KaTajJH3aTopa,
reMKOMNAIBHBIA peakTop WM apoBasg OamHsg) B nensx ¢rTopupoBaHusa. B
0o00HX ClIyyasx HCroab3yeTcs obopynoBaHHME UIs XpaHEHHS M IepeHoca ¢ropa
(M ApYrHX mpHemiieMbIX (GTOPHPYIOIIMX peareHToB) H WA cbopa H mepeHoca
UFs.

Macc-cniexTpoMeTpbl/ucTouyHuku HonoB UF6 (MLIS)

CneuuanbHO TMpeaHa3Ha4Y€HHble HWIH TOIArOTOBIEHHBIE MArHUTHBIE HIIH
KBaJIpYIONBHBIE MAacC-CIHEKTPOMETpPBI, CIOCOOHEBIE NMPOU3BOJHTL NPSIMOH OTHOp
npob moxasaeMoi Macchl, "MPOAYKTAa" HIIH "XBOCTOB" U3 ra3oBbIX MMOTOKOB UFg 1
obJafaromye NOJHEIM HAOOPOM CIENYIOIMX XapaKTEPHUCTHK:

1. yIenbHas paspeuaomnias cnocobHOCTh Mo Macce cBbiile 320;

2. coacpKaT HCTOYHHKH HOHOB, H3TOTOBJICBHBIE H3 HUXPOMA HJIM MOHEIA UIIH
3AIIHINCHHBIC MOKPBITHEM H3 HHX, HIIH HHKEIIHPOBaHHEIE;

3. colepaT HOHH3alIMOHHbBIE HCTOYHUKH ¢ 60MOapIUPOBKOH 3JIEKTPOHAMH;
4, COAEPKAT KOJUIEKTOPHYIO CUCTEMY, HIPUTOIHYIO JUIL H30TOITHOIO aHANH3a.
CucTeMbl moga4n/cucTeMbl 0TBOA2 "'mpoaykTa" M "xeocTor" (MLIS)

CroenuanbHO MNpefHa3HauYe€HHble WIH [OATOTOBJIEHHBIE TEXHOJIOTHYECKHE
cucTeMsl HiIH 060pynoBaHHe Ui 00OraTHTENBHBIX YCTAHOBOK, H3TOTOBJICHHBIE U3
kopposuectoiikux Kk UF¢ MaTepHanoB, HAH 3aIHMILEHHBIX MOKPHITHEM H3 TaKHX
MAaTepHasoB, BKIIOYAIOIIHE:

a) MUTAKOILIUE ABTOKJABBI, MEYH MIJIM CHUCTEMBI, HCIOJb3yeMBble UIS MOJAYH
UFs ans nporntecca oborameHus;

b)  nmecybnuMaropsl (UM  XOJIOAHBIE JIOBYIUKH), HCHOJb3yeMble s
BhIBeZleHusa Harperoro Ul H3 mponecca oboraiueHHs AN MOCIENYIOLIEro
nepeMeIlCHHS;

C)  CTAaHIHH OTBEPXKJICHUS HIIH OXHKEHHUS, HCIOJIb3yeMble TSl BBIBENEHUS
UF¢ u3 npouecca oborameHus: nyreM cxaTHsa U nepesofa UFs B KUIKY¥O

U TBepayto Gpopmy;

d)  craHmuu "npoaykra" MK "XBOCTOB", HCIOJb3yeMble I HEpEeMellCHHUS
UFs B KOHTEHHEPBI.
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5.7.12.

5.7.13.

5.8.

Cuctemb! otaenenuss UFg ot Hecyuiero raza (MLIS)

CrneunanpbHO TpeNHA3HAYEHHBIE MM [MOATOTOBJEHHBIE TEXHOJOTHYECKHE
cucremsl A otaenenus UFs or Hecymero raza. Hecymum razom Moker ObITh
a30T, aproH MIIM ApYTO# ras.

INOSACHUTEJIBHOE 3AMEYAHUE
OTH CHCTEMBI MOTYT BKJIFOHATh TaKoe 00OpYAOBaHHUE, KaK:

a)  KDHOTEHHBIE TEIUIOOOMECHHHKH HJIH  KPHOCENapaTophl, CIOCOOHBIE
co3nasaTh TeMreparypsl -120°C unu MeHee, Wiu

b) ON0KM KPHOTEHHOTO OXJIKICHHS, CIIOCOOHBIE CO3[aBaTh TEMIIEPATYPHI -
120°C unu MeHee, WU

c) xonoansle noBymku UFg, cnocobHble co3naBars Temneparypsl -20°C unu
' MeHee.

Jlazepubie cucTtembl (ALVIS, MLIS u CRISLA)

JIa3ep1>1 HIIA  J1a3€pHBIC CHCTEMBI, CHCUHANBHO MNPCAHA3HAYCHHBIC HIIH
IIOATOTOBJICHHBIE 111 pa3ACJICHHA H30TOIIOB YpaHa.

IHOACHUTEJIBHOE 3AMEYAHUE

Jlazeprl ¥ BaxKHBIE KOMIOHEHTHI J1a3epoB IIPH J1a3epHOM Nporuecce oOoraimeHUs
BKJIIOYAIOT T€, KOTOpbIE OmpeleleHbl B  INyHKTE 3.6  JOKyMeEHTa
INFCIRC/254/Rev.1/Part 2. Jlazepuas cuctema nponecca ALVIS o6bryHO
COCTOMT M3 JBYX JIa3epOB: Jlazepa Ha mapax MeQU H Ja3epa Ha KpacCHTENAX.
JlazepHas cucrema ansa MLIS o6b1dHO cOCTOHT U3 nasepa, padoraromero Ha CO;
HIH 3KCHMEDHOTO Jla3epa M  MHOIOXOJOBOH ONTHYECKOH s4eHKH ¢
BpALIAIOIMMMHUCA 3€pKajjaMH Ha obeux cropoHax. /Jlis JIa3epoB HIIHM J1a3€pHBIX
CHCTEM IIpH 000HX mporeccax Tpedyercsa CTabHIH3aTOp CEKTPOBOH YaCTOThI AJls
paboThl B TCUEHHE JUIMTENbHBIX [IEPHOLOB BPEMEHH.

CneunajbHo Npe€IHa3HaAYCHHbIC HJIH NoAroTOBJICHHBIC CHCTEMBI,
oﬁopynona}me M KOMIOHEHTHI AJH HMCHO/JIL30BAHHA Ha O000raTHUTEJILHBIX
YCTAHOBKAX € IVIAa3MEHHBIM pa3iejIcHUeM

BBOJHOE 3AMEYAHHE

Ilpu mponecce nnasMEeHHOrO pasjeNeHHs Naa3Ma, COCTOAIAs W3 MOHOB YpaHa,
[POXOAMT 4YEpe3 3JEKTPHYECKOE II0JIe, HACTPOEHHOE HAa YacTOTYy HOHHOIO
pesonanca U™, ¢ Tem 4TOGbI OHH B MEPBYIO OYEpeAb MOTIOMIATH SHEPTHIO U
YBENIMUMBAJICA JHAMETD HX HITONOPOOOpa3HBIX OpOHT. HOHBI ¢ MPOX0XKICHHEM
no OonpmieMy JMaMeTpy 3axXBaThIBAlOTCA A4 o0pa3oBaHHMs MOPOAYKTa,
oboramennoro U™’. [lnasMa, kotopas o6pa3oBaHa NMOCPEACTBOM HOHHM3AHHU
YPaHOBOTO Mapa, COJEPKHTC B BAKyyMHOH KaMepe C MarHHTHBIM IOJIeM
BBICOKOH HAIPSHXKEHHOCTH, OOpPa30BaHHBIM C IIOMOILBIO CBEPXIPOBOJILIETO
MarHuTa. OCHOBHBIE TEXHOJOTHYECKHE CHCTEMBI MPOLIECCA BKIIIOYAIOT CHCTEMY
reHepallMH YPaHOBOH IUIa3MBbl, Pa3feNUTENbHBIA MOIY/Ib CO CBEPXIPOBOMSIIUM
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5.8.1.

5.8.2.

5.8.3.

5.84.

5.8.5.

5.8.6.

MarHuToM (cM. nyHKT 3.10 nmoxymenta INFCIRC/254/Rev.1/Part 2) n cucremsl
U3BJIEYEHHUS MeTaia Ui cbopa "nponykra"” u "XBOCTOB".

MHKpOBOJ’lHOBble HCTOYHHKH JHCPIrHH H AaHTCHHbI

CoeunanbHO  TpeJHA3HAaYEHHbIE WJIM  [IOATOTOBJIEHHBIE  MHKDPOBOJIHOBBIE
HCTOYHHUKH DHEPTHH M AHTEHHBl JUIA TeHepallud HWIH YCKOPEHHS HOHOB H
obnagaIKe CIeAyIOMMMH XapaKTepHCTHKaMHu: 4actota Beiue 301Tr u
CpelHss BBIXOJHASA MOLIHOCTH JUIA FeHepaiu HOHOB bonee 50 kBrT.

Conenouas! a1a Boaﬁyxmenua HOHOB

CoenHanbHO mTpeAHA3HauYEHHBIE HWIM  IOATOTOBJICHHBIE  COJEHOMABI  JUIsS
PaAHOYacCTOTHOTO BO3OYXKACHHS HOHOB B Juama3oHe yacror Gonee 100 kI'y u
criocobHbIe paboTaTh NpH cpeaHeit MoIHOCTH bonee 40 kBT.

CucTeMbI FeHepallHH YPAHOBOii NIa3Mbl

CrernanbHO NpeAHA3HAYEHHBIE WM [OATOTOBJICHHBIE CHCTEMB! T€Hepaluu
YPaHOBOW I1a3Mbl, KOTOPbIE MOTYT COAEP)KaTh BBICOKOMOIHBIE MOJIOCOBBIE HIIH
pacTpOBBIE DJIEKTPOHHO-JIYYEBBIE MYIUKH C [epelaBaeMOif MOIIHOCTHIO Ha
MHILEHB Ooee 2,5 kBt/cMm.

CucTeMbl 1151 06paGOTKH KHAKOMETAIJIHYECKOI0 YpaHa

CrnenHajlbHO NpelHa3HauYE€HHbIE HIIH NMOJTOTOBJIEHHBIE CUCTEMBI JUIi 00paboTKH
KHUIKOTO MeTajyla JUId PpAacILIaBIeHHOTO YypaHa MWJH YpaHOBBIX CILIABOB,
COCTOSIIIME U3 TUTJIEH U OXJIAXIAOIIEr0 000pYyMOBaHHA IS THIJIEH.

NNOSACHUTEJIbHOE 3AMEYAHHUE

THIM U IpyrHe KOMIOHEHTHI 3TOH CHCTEMBI, KOTOpbIE BCTYMAIOT B KOHTAKT C
pacCIlIaBJ€HHBIM YpaHOM MM YPaHOBBIMH CIUIaBaMH, H3TOTOBJIEHBI K3
KOPPO3HECTONKHX H TEPMOCTOMKHX MATEPHAIOB MM 3alUHILEHBI TOKPHITHEM H3
TakuX MarepHanoB. [IpHemnemble MaTepHalbl BKJTIOYAKOT TAHTAJ, MOKPHITHIH
OKCHAOM  HWTTpUA  rpadur, rpaduT, NOKPBHITBIA  OKHCIAMH  OPYTHX
penkoseMenbHbIX 371eMeHTOB (cM. INFCIRC/254/Rev.1/Part 2, nyskT 2.7) MK HX
CMECSAMH.

ArperaTtsl 119 c6opa "npoaykra' u '"XBOCTOB'' MeTAJIMYECKOr0 ypaHa

CriendasbHO TpelHa3HAYeHHblE HJIM NOATOTOBJIEHHBIE arperaTthl mis cbopa
"mponykra" U "XBOCTOB" JUIs METAJUIMYECKOTO ypaHa B TBepZoH ¢opme. ItH
arperaTel Juisi cbopa HM3TOTOBJIEHBI W3 MaTEpUAJIOB, CTOHKHX K HarpeBy H
KOPpO3HH, BBI3BIBAEMOHM NapaMH METAUIHYECKOTO YpaHa, TaKHX, Kak rpadwur,
MNOKPBITBIA OKCHUIOM HTTPHUA, WIX TAHTAJ, WA 3alIHILIEHB! MOKPHITHEM U3 TaKHX
MaTepHaJIOB.

Koxcyxn PA3ACIHTECIBHOTO MOJYJIsSt

HHHHHHPH‘ICCKHG KaMephl, CHCUHAJIBHO NNPEAHA3HAYCHHBIC HJITH TOATOTOBJICHHEBIC
A HCIOJIB30BAHHUA  HA 000raTUTEIBHBLIX YCTaHOBKaxX ¢ IUIAa3MCHHBIM
pasacnceHueM, JI1 INOMEIICHHA B HHX HCTOYHHKA ypaHOBOﬁ IJIA3MBI,
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5.9.

5.9.1.

9HEpPreTHYECKOrO COJICHOMJA paJdo4yacTOTHl H KOJUIEKTOpPOB "HpoaykTa" u
"XBOCTOB"

MMOACHUTEJIBHOE 3AMEYAHHUE

OTH KOXYXH HMMEIT MHOMXECTBO BXOIHBIX OTBEPCTHH A  IMOAAYH
IEKTPONUTAHUA, COeAuHEeHHH audQy3HOHHBIX HAcoOCOB, a TaKxe i
JIMarHOCTHKH H KOHTPOJIA KOHTPOJIbHO-H3MEPUTENBHBIX MPpHOOpoB. OHH HMEIOT
IPUCTIOCOOIEHHS U1 OTKPHITHA M 3aKphITHA, YTOOB! 06ecneduTh 00CTy)KHBaHHE
BHYTPEHHHX KOMIIOHEHTOB M H3TOTOBJIEHH! U3 COOTBETCTBYIOIIMX HEMarHHTHBIX
MaTepHaIOB, TAKHX, KaK HEPIKaBEIOMast CTalb.

CneuuajibHo NnpeaHa3zHAYCHHbIC HJIH NMOATOTOBJICHHDbIEC CHCTEMBI,
oﬁopynosalme H KOMIOHCHTHI JAfA HCHOAL30BAHHA HAa YCTAHOBKaX
JNEKTPOMATrHHTHOT O oborauieHus.

BBOJHOE 3AMEYAHUE

IIpH 21€KTPOMarHHTHOM MpOllEeCCeE HOHBl META/UIMYECKOro ypaHa, MOJIydeHHEIe
MOCPEACTBOM HOHHM3allMH MHUTaoLIero marepHana u3 coyed (06bryHO UCl,),
YCKOPSIOTCS M IIPOXOIAT 4Yepe3 MarHHTHOE I10JI€, KOTOPOE€ 3acTaBiseT HOHBI
pa3NHYHbIX H30TONOB I[POXOJIHThH IO Pa3NHYHBIM HanpaBieHUAM. OCHOBHBIMH
KOMITOHEHTaMH  3JIEKTPOMAarHUTHOIO  H30TOIIHOTO  CenapaTopa  SBJSAIOTCA:
MarHuTHOE MoJle M/ OTKJIOHEHHMs/pa3fe/ieHuss HK30TOMOB HOHHOTO TyuKa,
HCTOYHHKA HOHOB C €r0 CHCTEMOH YCKOpPEHHS, H CHCTEMbI cOOpa OTIENIEHHBIX
HOHOB. BcromoraresbHble CHCTEMBI ULt 3TOrO IPOLECCA BIJIIOYAKOT CHCTEMY
cHaO)KeHUS MATHUTHOH OJHeprueid, CHCTEMBI BBICOKOBOJIbTHOTO ITHTaHHs
HCTOYHHKA HOHOB, BAKYyMHYK) CHCTEMY H OOLUIMPHBIE CHUCTEMBl XMMHUYECKOH
00pabOTKM  JUIA  BOCCTAaHOBJICHMS  INIPOAYKTA M OYMCTKH/pereHepauuu
KOMITOHEHTOB.

JIeKTPOMAarHUTHBIE CeNapaTopbl H30TOMOB

3JICKTp0MaI‘HP[THLIe cenapaTopbl U30TOIIOB, CIIEINHAIBHO IIPCAHA3HAYEHHBIEC HIIU
MNOATOTOBJICHHBIE [JI1 pa3acICHUss HW30TONOB YypaHa, H 060py11013a}me H
KOMIIOHECHTHI JJ1A 3TOI'0, BKIKOYasd:

a) HcroyHuku HoHOB

CrenvansHO TmpenHa3HaueHHble WK IMOATOTOBJICHHBIE OTHEJbHbIE HIIH
MHOrOYHC/IEHHbIE HMCTOYHHKU HOHOB ypaHa, COCTOALIME H3 HCTOYHHKA
mapa, MOHH3ATOpa U  YCKOpHTeNs MydKa, H3TOTOBJEHHBIE M3
COOTBETCTBYIOIIHX MaTEepPHAJIOB, TAKUX, KaK IpadUT, HEp)KaBeIOLias CTalb
HJIH MeJb, U CIIOCOOHBIX obecreyuBaTh OOLUIUM TOK B Mydke HOHOB 50 MA
wi b6oee.

b)  KommekTtopb! HOHOB

KosnnekTopHble IUIacCTHHBI, HMEMOUIHe JABE WM Ooyiee Iuend M masa,
CMEeLHaNbHO TMpeHa3HAuYEHHbIE MJIM ITOATOTOBJIEHHBIE UIA cOopa MydyKkoB
HOHOB O00OrameHHOro W OOEAHEHHOTO YpaHa M HW3TOTOBJIEHHBIE U3
COOTBETCTBYIOIIMX MAaTePHAIOB, TAKMX, KaK Ipad@HUT WIH HepKaBerollas
CTallb,
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5.9.2.

5.9.3.

c) BaxyymHbIE KOXYyXH

CreunansHO npegHa3HaYeHHbIE HIM [TOATOTOBICHHbBIE BAKYYMHBIE KOXYXH
UL 3JIEKTPOMAarHHUTHBIX CEMapaTOpOB YpaHa, M3TOTOBJIEHHBIE H3
COOTBETCTBYIOILIMX HEMarHUTHBIX MaTEepHalIOB, TaKHX, KaK HepXaBerolas
CTaJlb, M IpeAHa3HaYeHHbIe 11 paboTsl npu naBneHuu 0,1 Ila unm Huxe.

NOACHUTEJIBHOE 3AMEUYAHUE

OTH KOXYXH CHenHanbHO MpeAHa3HAa4YeHbl A TOMEMIEHHS B HHX
HCTOYHHKOB MOHOB, KOJUIEKTOPHBIX MJIAaCTHH H  BOJOOXJIZXKIAEMBIX
BKJIAJIBIIIEH H MMEIOT MPUCTIOCOONeHUsA 1A coequHeHuit nuddy3HoHHBIX
HAaCOCOB H TMPHCHOCOONEHHs MJIA OTKPBITHA M 3aKphITHA B LEIAX
M3BJICUEHHUS U 3aMEHBI 3THX KOMIIOHEHTOB.

d) MarsuTHbIE TONIOCHBIE HAKOHEYHHKH

CHCHH&HLHO MpECAHA3HAYCHHBIC HJIH NOATOTOBJIEHHBIE MarHHTHBIC
MOJKCHBIC HAKOHCYHHKH, HMCHOIIHE AHaMCTP bonee 2 M, HUCIIOJIBE3YEMEIC
I obecrieyeHHs MOCTOSHHOrO MAarHUTHOTO IOJis B 3JICKTPOMAarHUTHOM
cenaparope H30TOIIOB H I TIMECPEHOCA MArHUTHOIO IIOJIA MEXAY
PacCIioONOKECHHBIMH PAOM CeIrlapaTOpaMH.

BbICOKOBONbLTHBIE HCTOYHHKH NHTAHHSA

CnenyanbHO MpeNHa3HAYEHHBIE MM  IOJATOTOBJECHHBIE  BBICOKOBOJIBTHBIE
HUCTOYHHMKH IMHUTAaHHUS )i HCTOYHHKOB HOHOB, OOJIajlaf0IiNe MOJHBIM HabopoM
CIENYIOILMX XapaKTepHCTHK:  Moryr paboTaTh B HENPEPLIBHOM PEXHME,
BeIXOJHOE Hampsbkenue 20 000 B unm 6osnee, BeixonHo# Tok | A unu Gonee u
crabunusanus Hanpshxenus meHee 0,01% B TeueHue 8 yacos.

U CcTOYHHKH MHTAHHA IJIEKTPOMATrHHTOB

CrnenvanbHO MpeJHa3HauYeHHBbIE WIH IOATOTOBJIEHHBIE MOIIHBIE HCTOYHHKH
NUTaHUA [OCTOSHHOTO TOKa JJIAi 3JIEKTPOMAarHUTOB, 0O0Nafaromue IOJHBIM
HabOpOM CIIENYIOIIMX XapaKTEPHCTHK: BbIXOJAHOH TOK B HEMPEPHIBHOM PEXHME
500 A unu 6onee npu HanpsbxkeHud 100 B unu 6onee, npu cTabUnIH3anuy mo TOKy
WM HanpspkeHHIo MeHee 0,01% B TeueHue 8 yacos.

YceTaHOBKH IJIst NPpOH3BOACTBA THOKEJIOH BOAbI, nel”n‘eplm H ueﬁTepneBux
coeHHEeHHH H oﬁopyuosanne, CrnieHaJdbHO npeaHa3sHA4€HHOE HJIH
MMoArOoTOBJACHHOC AJIf 3TOro

BBOJHOE 3AMEYAHHUE

TsoKenyro BOAY MOXHO NPOH3BOAUTD, HCIIONB3Ysl Pa3IMYHbIE npouecchl. OaHaKo
KOMMEpPUYECKH BBITOJHBIMH SIBIIOTCS JBa IpOLIECcCa:  IMPOLECC H3OTOIHOTO
obMeHa Boabl U cepoBosopona (npouecc GC) U mpouecc U30TOMHOrO OOMEHA
aMMHaka ¥ BOJIOpOJa.

IMpouecc GC ocHoBaH Ha oOMEHEe BONOpOXAa M JeHTepHs MexIy BOXOH H
CEpOBOAOPOJOM B CHCTEME KOJIOHH, KOTOpBIE 3KCIUIYyaTHPYIOTCA C XOJIOXHOM
BEPXHEH CeKLHeH H ropsueit HIKHeH cexuued. Boza Teder BHU3 IO KOJIOHHAM, B
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TO BpeMs KaK CEpOBOAOPOAHBIN ra3 HHPKYJIHPYET OT JAHa K BEpUIHHE KOJIOHH.
JUis coaeHcTBUA CMEIMBAHHKIO I'a3a H BOJBI HCIIONb3YETCS PSAM ABIPYATHIX JIOTKOB.
Helitepuii nepemeniaercs B BoAy IPH HH3KHX TEMIIEpaTypax H B CEPOBOJOPOA
OpU BBICOKHX Temmepatypax. OOoramieHHble JAelTepueM ra3 HIH BoAa
YIOAIAIOTCA U3 KOJIOHH MEepPBOH CTYIIEHH HA CThIKE TOPSAYMX H XOJIOAHBIX CEKIHI, U
npoliecc MOBTOPAETCS B KOJIOHHAX cleAywolleit crynedd. IIpoayxrt nocieanei
¢daser - Boma, oOorameHHas geitepueM npo 30%, HanpaBiasercs B
JUCTHJUII{HOHHYIO YCTaHOBKY Ul NPOHU3BOACTBa PEaKTOPHO-UHCTOH TsKenoi
BOMEI, T.€. 99,75% okucH aeitepus.

B nponecce o6MeHa Mexay aMMHAKOM H BOZOPOJAOM MOXKHO M3BJIEKaTh NeHTepHit
M3 CHHTE3-Ta3a IOCPEACTBOM KOHTAKTa C >KHAKHM aMMHAaKOM B HPHCYTCTBHH
katanusatopa. CHHTe3-ra3 mnogaercsi B OOMEHHBIE KOJIOHHBI H 3aTeM B
aMMHa4yHbIH KOHBepTep. BHYTPH KOJIOHH ra3 MoAHHMAETCs OT JHA K BEpPIUHHE, B
TO BpeMs KaK >KHJIKHH aMMHaK Te4YeT OT BEepIIHHBI Ko nHy. HeiTepuii B cCHHTE3-
rase JIMINaeTcs BOJOPOJA M KOHICGHTPUpPYETCS B aMMHaKe. AMMMAK MOCTYIIAeT
3aTeM B YCTAHOBKY JUIS KpEKHHTa aMMHaka Ha JHE KOJIOHHBI, TOr/Ja KakK ras
cobupaeTcs B aMMHaYHOM KOHBEpTepe Ha BepuinHe. Ha nocneayromux CTyneHsax
MPOUCXOAUT JanbHeiiuee oOoramleHHe, U NyTeM OKOHYATENbHOH IUCTHILIALHN
NIPOH3BOJMTCS pPEAaKTOPHO-YHCTas Tshkenas Boga. [logaya cuHTE3-raza Moxer
ObITh 0OecreyeHa aMMHaYHOH YCTAaHOBKO#, KOTOpas B CBOIO OYEpeNb MOXKET OBITh
COOpY)KEHa BMECT€ C YCTAQHOBKOW JUli IPOHM3BOJACTBA TSKEJIOH BOJABI MyTeM
M30TONHOro OOMEHa aMMHaka M BoAopoJaa. B mpouecce aMMHaYHO-BOAOPOIHOrO
obMeHa B KadecTBe HCTOYHHKAa HCXOAHOrO JEHTEpHS MOXET TaKKe
UCIOJIb30BaThC OOBIYHAS BOJA.

MHorHe npeaMerhbl KII4YeBOro 000py0BaHMS AJIA YCTAHOBOK IO MPOU3BOJACTBY
TSXKENION BOABI, Hcrmonb3yrolux mnpoueccsl GC HIM aMMHaYHO-BOAOPOJHOIO
oOMeHa, LIMPOKO paClpOCTPaHEHbl B HEKOTOPBIX OTPaciiX HeGTEeXHMHUYECKOH
[ POMBIIIIEHHOCTH. OcobeHHo »3TO Kacaercs HeOONBIIMX  YCTaHOBOK,
ucnoab3ytomux npoirecc GC. OpHako HEMHOIHE MpeAMETH 00OpyAOBaHHSA
ABIAOTCA craHgapTHeIMU. [Ipoueccel GC M aMMHayHO-BOAOPOJHOrO OOMeHa
TpeOyloT 00paboTKH OOJIBIIHMX KOJIUYECTB BOCINIAMEHAIOLINXCS, KOPPO3HOHHBIX H
TOKCHYHBIX XHJIKOCTEH IIpH MOBBIILIEHHOM JAaBieHHH. (COOTBETCTBEHHO IpH
pa3paboTKe CTaHAAPTOB IO NPOEKTHPOBAHUIO M IKCIUIyaTallMH JUIA YCTAHOBOK H
000py/IOBaHHs, MCHOJNB3YIOIHX 3TH IPOLECCH, CledyeT YAeNIATh Ooblioe
BHHMaHHe MoAOOpY MaTepHalloB M HX XapaKTEPUCTHKaM C TeM, 4YTOObI
obecneyrThb JUIMTEIbHBIH CPOK CIYXObI [IPH COXPAaHEHHUH BHICOKOH 0€30MacHOCTH
U HaaexHocTH. OrnpeneneHue mMacuitaboB 00YyCIOBIMBAETCS IJIaBHBIM 00pa3om
cooOpaxXeHUAMH 3KOHOMHKH H HeobxoaumocTH. Takum obpa3om, Oonbuias
4acTh NpeaMeTOB 000pyIOBaHUS U3TOTOBISETCSA B COOTBETCTBHH C TpeOOBaHUSAMH
3aKa3yHKa.

Hakonel, crnemyer OTMETHTb, uTO Kak B mpouecce GC, Tak U B mnporecce
aMMHAYHO-BOJOPOAHOro oOMeHa, MpeaMeTbl O00OpyIOBaHHMs, KOTOpbIE IIO
OTIENBHOCTH HE€ IpeAHa3HayeHbl HJIH [OATOTOBJIEHbI CHELHANIBHO I
NPOU3BOACTBA TSKENOH BOABI, MOIYT COOMpaTbCI B CHCTEMBI, CHELHAJIBHO
NpedHa3HAYeHHble WJIH MOArOTOBJIEHHBIE [N MPOM3BOACTBA TSKEIOH BOIBI.
IlpuMepaMH TakHX CHCTEM, NPHUMEHAEMBIX B OOOMX IpolLeccax, ABASIOTCA
CHCTEMa KAaTaJHTHYECKOro KpEeKHHIa, HCIOoNb3yeMas B Impouecce obMeHa
aMMHAaKa H BOJAOPOJA, H AUCTHUIALMOHHBIE CHCTEMBI, HCIIOJIb3YyEMbIE B MpoOLiEcce
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6.1.

6.2.

6.3.

6.4.

OKOHYATENLHOH KOHUIEHTpAllMM TSDKENOH BOABIL, [IOBOASALICH €€ 1O YpPOBHA
PEaKTOPHO-YHCTOH.

[Ipeamerst  o0OpyaoBaHHSA, KOTOpble CHEUHANbHO INpeAHa3HA4YeHbl HIIH
MOJArOTOBJIEHB! A NMPOM3BOACTBA THKEJIOH BOABI NMyTeM HCMOJIB30BaHHA JHOO
npoiecca o6MeHa BOJOBl U cepoBoaopona, ubo npouecca oOMeHa aMMHakKa U
BOAOPOIa, BKJIIOYAIOT:

Bopo-cepoBopopoaHbie 00MeHHbIE KOJOHHBI

OOMeHHbIC KOJIOHHBI, H3rOTaBIIHBa€Mble H3 MEJIKO3EPHHCTON YTIJepOaHCTOH
crand (Hanpumep, ASTM AS516), muamerpom ot 6 M (20 pytoB) 1o 9 M (30
($yTOB), KOTOPHIE MOTYT 3KCILTyaTHPOBAThCA NIPH JABJICHHH CBBILIE HJIH PABHOM 2
MITIa (300 ¢pyHT/KB. AFOIM) H HMEIOT KOPPO3HOHHBIH AOMYCK B 6 MM HiH OosbLie,
CHEHHANbHO MpeJHa3HaYeHbl HJIH TOATOTOBJIEHBI MJIA IMPOM3BOJCTBA TKENOMH
BOJBl IyTeM HCIIOJb30BaHHA [Mpouecca HM3OTOMHOro ofMeHa BOJBI H
CEepoBOJOPOAA.

I'azoxyBKM H KOMIpeccOpbl

OnHoctynenvarsle, ManoHamopHble (T.e. 0,2 MIla unu 30 ¢yH1/KB. mIOiiM)
HeHTpoOEKHbIE ra30JyBKH HIH KOMIIPECCOPHI AN HUPKYISIHUH CEPOBOJOPOJHOTO
raza (T.e. rasza, cogepxaiero 6onee 70% H;S), cnenuansHO mpeaHa3HauEHHbIE
WM IOATOTOBJIEHHBIE IS MPOH3BOACTBA TAKEJIOH BOABI IyTEM HCIOJIB30BAHHSA
nporecca oOMeHa BOAbI M CEpOBOAOPOAA. OTH Ta301yBKH HIIH KOMIIPECCOPHI
MMEIOT  IIPOM3BOAMTENBHOCTh, IPEBHIIAIONIYIO HIM  paBHYIO 56 M/c.
(120 000 SSFM) mnpm 3KcIUlyaTallMd [MOJ [JABIE€HHEM, I[IPEBBIIAIOINM HIIA
paBubiM 1,8 MIla (260 ¢yHT/KB. moiiM) Ha Bxoje, H CHaOXEHbI CaJbHHKAMH,
YCTOHYUBBIMH K BozJeHcTBHIO HjS.

AMMHaYHO-BOXOPOLHbIE 0GMEHHbIE KOJIOHHDI

AMMMa4HO-BOAOPOAHBIE OOMEHHBIE KOJIOHHB! BBICOTOH 0ojiee MM paBHOH 35 M
(114,3 dyros) nuamerpoM ot 1,5 M (4,9 dyroB) no 2,5 M (8,2 dyroB), koTOpHIE
MOTYT JKCILUIyaTHpOBaTbCsS NOA [AaBleHHeM, npeBblmaromiuMm 15 MIla (2225
¢$yHT/KB. [MIOHM), CHELManNbHO NpeJHa3HAYCHHblE WIM HOATOTOBJICHHBLIE IIst
IPOM3BOJICTBA TAXKEJION BOJABI MMyTEM UCIIONB30BaHUA Npoilecca oOMeHa aMMHUaka
M BOJOpOJA. OTH KOJOHHBI MMEIOT TaKxke I10 MeEHbluel# Mepe OXHO
OTOOPTOBAaHHOE OCEBOE OTBEPCTHE TOFO XKe JHaMeTpa, YTO M IMJIMHIpHUYECKas
4acTh, Y€pe3 KOTOPYI0 MOTIYT BCTAaBJIATHCSH WM BBIHUMATHCS BHYTPEHHHE HACTHU
KOJIOHHBI.

BHyTpeHHHe HaCTH KOJOHHBI H CTYHEHYATHIC HACOCHI

BHYI‘pCHHHC 4YacTda KOJIOHHBI H CTYNICHYATLIE HacCOCHI, CHCUHAJILHO
NPpEOHAa3HAYCHHBIC HIHW TIIOATYOTOBJICHHBIE A KOJIOHH JAlA HOPOH3BOIACTBA
TSKEJIOH BOJBI IIyTEM HCIIONB30BAHHUS IIporecca  aMMHAdYHO-BOAOPOXHOrO
oOmeHa. BHy’I‘peHHHC YaCTH KOJIOHHBI BKJIIOYAIOT CIIEUHAJIBHO NIPEIHA3ZHAYCHHBIC
KOHTAKTOPBI MCXKOY CTYIICHAMH, COlICﬁCTBYIOHIHC TECHOMY KOHTAKTYy ra3a 4
KHIOKOCTH. CTYHeH‘{aTBIC HACOCHl BKIIOYHAIOT CHNEUHAJIBHO NPEAHA3HaYCHHBIC
IOTPYKAEMBIE B IKHJIKOCTH HACOCHI NI LUPKYAIHH XHIRKOIo0O aMMHAKa B
npeaeinax obnema KOHTAKTOPOB, HAXOAAMHUXCs BHYTPH CTyl'ICHCﬁ KOJIOHH.
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6.5.

6.6.

6.7.

YcTraHoBkH Aist KPp¢KHHra aMMHaka

YCTaHOBKM /[ KpEKHHra aMMHaka, JKCIUIyaTHpyeMble IIO[ [aBJEHHEM,
NpeBhIIAIOMMM HiIH paBHeIM 3 MIla (450 dynt/kB. AroiiM), crenyHanbHO
NpefHa3HAYCHHblE WM IOATOTOBJEHHBIE Ul IPOU3BOACTBA TSDKEIOH BOJBI
IyTeM MCHOJIB30BaHHUA MPOLIECca H30TOMHOTO OOMeHa aMMHaKa ¥ BOZIOpO/a.

HUndpaxkpacHble aHATH3ATOPHI MOTJIOLICHUS

HudpakpacHbie aHanu3aTopsl MOIVIOIEHHS, CIOCOOHBIE OCYLIECTBISATH AHAIH3
COOTHOILIEHHS MEXIY BOJOPOJOM M JEHTEPHEM B pealbHOM Macmitabe BpeMEHH,
KOrJla KOHIIEHTPAlHU JeHTepUs paBHbI WM npepnimanT 90%.

KaTaJduTHyeckHe nmeuH

Karanutuueckue meur ans nepepaboTkH 0OOrameHHoro JeHTepueBoro rasa B
TSOKEIYI0 BOHAY, CIIEHHAJbHO IIpeIHa3HaY€HHble MJIH IOJATOTOBJIEHHBIE JUIA
MPOM3BOACTBA TSKEIOH BOJBI IyTEM HCIIONIB30BAHUS IIPOIECCa H30TOITHOTO
oOMeHa aMMHaKa U BOZOpPO/a.

YcTaHoBKH IS  KOHBEPCHH YpaHa M o0opyxoBaHue, CHENHAJIBHO
npeAHa3HAMEHHOE WIH MOAT0TOBJIEHHOE VI 3TOrO

BBOJHOE 3AMEYAHHE

B ycTraHOBkax M cHCTEMax [JId KOHBEPCHH YPaHa MOXET OCYLIECTBIATHCS OIHO
WJIM HECKOJLKO MpPEBpAaIleHHH U3 0JHOr0 XHMHUYECKOI'O H30TOMA YpaHa B APYTOH,
BKJIIOYAs: KOHBEPCHIO KOHIIEHTPATOB ypaHoBO# pynsl B UOs, xoHBepcur UO; B
UO,, xousepcuio oxuceir ypana B UFs; unu UFs, kousepcuro UF4 B UF,
xouBepcuro UF¢ B UF4, xonBepcuio UF4 B MeTarutnueckHil ypaH H KOHBEPCHIO
dropunos ypana B UO,. MHorue kjouYeBble KOMIIOHEHTHI 00OpYAOBaHMSA
YCTAaHOBOK JUIi KOHBEPCHHM YpaHa XapaKTEpHBI /Ui HEKOTOPBIX CEKTOPOB
XUMHYeckol  oOpabaTbiBaloliel  ITPOMBIIUIEHHOCTH. Hanpumep, BHIBI
00opynoBaHMs, HCOONB3YEMOrO B 3THX IpolieccaX, MOrYT BKIIOYATh: [€HH,
KapycelbHBIE I[I€YH, PEaKTOpPbl C ICEBIOOXHEHHBIM CJI0EM KaTaJH3aTopa,
)KapoBble pPEAKTOpPHble OaliHH, >XHAKOCTHBIE UEHTPU(YTH, MUCTHIISIMOHHBIE
KOJIOHHBI M HIKOCTHO-)XMJIKOCTHbIE 3KCTPAaKUHOHHbIE KONOHHBL. OpHAKO He
MHOTHE KOMIIOHEHTHI 000PYAOBaHHSA HMEIOTCA B "TOTOBOM BHe"; OOJBIIMHCTBO
M3 HHUX JOJKHBI OBITH NOATOTOBJIEHB! COIVIACHO TPeGOBaHUAM M crielMPUKAUHAM
3aKa3ydka. B HEKoTOpbIX ciyuyasx TpeOyercs y4YHTHIBATH CIELHAIbHBIE
MPOEKTHbIE M KOHCTPYKTOPCKHE OCOOEHHOCTH JUIs 3alMTHl OT arpecCHBHBIX
CBOWCTB HEKOTOpBIX M3 oOpabarniBaembix XxUMHueckux BellecTs (HF, F,, CIF; u
¢dropunst ypana). HakoHen, cnegyeT OTMeTHTh, YTO BO BCEX Ipoleccax
KOHBEPCHH YpaHa KOMIIOHEHTHI 00OpYNOBaHHS, KOTOpHIE OTJENbHO CIELHAJIBHO
He MpeaHa3HAuyeHbl WIM MOATOTOBJIEHBI I KOHBEPCHH YpaHa, MOryT ObITb
oOBbeMHEHBl B CHCTEMBI, KOTOpbIE CIENWAJIbHO IMpeJHa3HaueHbl HIH
HOJTOTOBJICHBI JUI UCIIOB30BAHMA B LIEJIsIX KOHBEPCHH YpaHa.
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7.1.

7.2.

7.3.

7.4.

7.5.

CnenHajibHO TNpeAHA3HAYEHHbIe HMJIH TOArOTOBJIEHHLIE CHCTEMbI I
KOHBEPCHH KOHIICHTPATOB ypaHoBoii pyas: B UO;

[NOACHHUTEJIBHOE 3AMEUYAHUE

Konsepcus koHueHTpaToB ypaHoBoi pyidsl B UO3; MOXET OCYIIECTBIATHCH
CHayajla IIOCPEACTBOM pAaCTBOPEHHS pPyIAbl B a30THOH KHCIOTE U IKCTPAKUHH
OYHILIEHHOr'0 FeKCaruJpaTa YpaHHJIAHHUTPATa C TIOMOIbIO TAKOTO pacTBOPHUTEI,
kak Tpubytun docdar. 3arem rekcaruapaT ypaHHIJIHHHTpaTa npeobpasyeTcs B
UO;3; nub0 mocpeACTBOM KOHIEHTpPAlMH M ACHUTpaIMM, JIMOO NOCPENCTBOM
He#Tpanu3auuu ra3oodpasHsiM aMMHAKOM IS TIOMYYEHHUS AUypaHaTa aMMOHHS C
nocnenyomed GpunbTpanuei, Cynkoi H KaNbUHHUPOBAHUEM.

CneuHanbHo TNpeAHA3HAYEHHbIE MHJH IMOArOTOBJEHHbIE CHCTEMbI MIJsI
xouBepcun UQO; B UK

[NTOSACHUTEJIbHOE 3AMEYAHUE

Komsepcus UO3 B UFg MOXeT OCyWIECTBIATECA  HEMOCPEACTBEHHO
¢TopuposanueM. Jng npouecca TpedyeTcss HCTOYHUK ra3000pa3sHoro ¢gTopa HiH
TpeX(GTOPHCTOrO XJIopa.

CneumanbHO npeJHA3HAYEHHbIE MJIM TNOArOTOBJIEHHbIE CHCTEMBI [/
koueepcun UQO;3 B UO,

[NOACHHUTEJIbHOE 3AMEYAHUWE

Konsepcus UO; B UO; MOXET OCYWIECTBIATHCS MMOCPEICTBOM BOCCTAHOBJICHUS
UO; razoo6pa3HbIM KPEeKHHI-aMMHAKOM HJIA BOJIOPOLOM.

CrneuMajJbHO nNipeldHa3HaYeHHbIe MM MOArOTOBJIEHHbIE CHCTEMbl [JId
kouBepcun UQ; B UF,

I[TOACHHUTEJIbHOE 3AMEYAHHE

Kouepcus UO,; B UF; Moxer ocymiecTBnatbes nocpenctsoMm peakuuu UO; ¢
ra3006pa3ubiM pToprcthiM BogopoaoM (HF) npu temnepartype 300-500°C.

CrneunajbHO mnpenHa3HayeHHbIEe MM MOATOTOBJEHHbIE CHCTEMBI [IIsl
kouBepcum UF, B UF

[NOACHHUTEJIbBHOE 3AMEYAHHE

Konsepcns UF,4 B UFs ocymiecTBisieTcs ocpeACTBOM 3K30TEPMUYECKOH peakLiuU
c ¢TopoM B peaktopHoi OamHe. UFg KOHIEHCHPYETCH K3 TOpAYHX JIETYUHX
ra3oB MOCPEACTBOM IIPOMYCKaHHUS MOTOKAa rasza u4epe3 XOJOAHYIO JIOBYUIKY,
oxJnaxaeHHyo no -10°C. Jlns mpouecca TpeOyeTrcs HCTOYHHMK ra3zoobpasHOro

¢dTopa.
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7.6.

7.7.

7.8.

CneuHajbHO npeaHa3sHA4YeHHbIE MJH IOATOTOBJEHHbIEe CHCTEMbl Js
kouBepcun UFy B MeTaljInuecKHH ypan

INOsICHUTEJIBHOE 3AMEYAHHE

Konsepcus UF; B MeTalIH4eCKHH ypaH OCYILUECTBIAETCS MOCPEIACTBOM €ro
BOCCTAHOBJICHHS MarHHEM (KpyIHble NMApTHH) WIH KanblueM {(Majble MapTHH).
Peakiis ocymiecTBIsieTCs NpH TEMIIEpaTypax BhIIIE TOYKH IUIABJICHHA ypaHa
(1130°C).

CnenHajbHO TNpeAHA3HAYeHHble HJAM NOATOTOBJEHHbIE CHCTEMBbI s
kouBepcun UFg B UO;

I[NOACHUTEJIbBHOE 3AMEYAHHE

Kousepcus UFs B UO; MOKET OCYINECTBIIATbCA MOCPEACTBOM OJHOIO H3 Tpex
nporeccoB. B mepBoM mpouecce UFs BoccTaHaBnHBaeTcs U THIAPOJIH3YETCS B
UO; ¢ wucnons3oBaHHeM Bojopola u mnapa. Bo Bropom mnpouecce UFg
THAPOJIU3YETCA pPAaCTBOPEHHEM B BOJAE, AN OCAXAEHHSA AUYpaHAaTa aMMOHHS
nobaBiseTcss aMMHaK, a JuypaHaT BoccTaHaBiuBaercs B UQO; BomopoaoM mpu
temmeparype 820°C. Ilpu tperbeMm npouecce razoobpasusie UFs, CO; u NH;
CMEIIMBAKOTCA B BOJE, Oca)as ypaHWIKapOoHarT aMMOHHUsA. YpaHHIKapGoHar
aMMOHHSA CMEILUHBAETCH C MapoOM M BOAOPOAOM mnpu Temiieparype S00-600°C ans
npousBoactea UO,.

Konsepcus UFg B UO, 4acTo OCyIeCTBIAETCS Ha NEPBOH CTYNEHH YCTaHOBKH I10
H3TrOTOBJICHHIO TOIINIMBA.

CneuHanbHO TNpeIHA3HAYeHHble MJIH MOArOTOBJEHHBLIE CHMCTEMbl JIf
kouBepcum UF¢ B UF,

IMTOACHUTEJIbHOE 3AMEUYAHHE

Kousepcuss UFs B UFs ocywecTBisseTcss nocpeacTBOM BOCCTaHOBIICHHS
BOAOPOJOM.
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