¢ A INF

\
NS B

GENERAL Distr.
MexayHapoaHoe areHTCTBO Mo aTOMHOW 3HEPrn RUSSIAN

MHO®OPMALIMOHHbIV LIMPKYNAP Original: ENGLISH

JOIMOJHUTEJBHBIA MPOTOKOJI K COTJIAHIEHUIO MEXKIY
PECITYBJIMKOM 3KBAJOP U MEKJIYHAPOJIHBIM ATEHTCTBOM I10
ATOMHOM SHEPTUH O NIPUMEHEHUU 'APAHTHUM B CBSI3HU C
JOT'OBOPOM O 3AIPEIIEHVA SIIEPHOI'O OPYKUSI B IATUHCKOM
AMEPHUKE U JOT'OBOPOM O HEPACIIPOCTPAHEHUM SIIEPHOI'O
OPYKHUS

1. Tekcr J[OMONHUTENLHOrO NPOTOKONa K COMNAIIEHMIO O FapaHTHAX', 3aKIIOYCHHOMY
Mexay Pecnybnvkod OxBagop W MeXIyHapoOHBIM areHTCTBOM [0 aTOMHOM SHEPIHH O
NIPUMEHECHUH FapaHTHH B CBA3U C JIOroBOpoM 0 3aNpelleHNH SAepHOro opyxus B JlaTuHCckoM
Awmepuke U JloroBopoM o HepacnipocTpaHeHuH saepHoro opyxus (JJHSO), sonpoussoaurcs
B HAaCTOSILEM JOKYMEHTE I CBEJEHHMS BCEX WICHOB. J[OMOJHHUTENbHBIH MPOTOKOJI OBLI
ogobpen Coserom ynpasmsmrounx 20 centsOps 1999 roma. O 6bu1 mognucad B Bene
1 oxta6ps 1999 roaa.

2. B cootBetrcTBHH co cTatheil 17 J[OMONHUTENLHOrO MPOTOKOIA OH BCTYNWJ B CHUIY B
JAeHb, KOrga ATEHTCTBO MOJYYHIO OT JKBafoOpa NMHUCHbMEHHOE YBEAOMJICHHE O TOM, 4TO
3aKOHOAATEIbHBIE W/HIM KOHCTUTYLIMOHHblE TpeOOBaHHA OKBafopa, HEOOXOAHUMEBIE s
BCTYIUIEHHS B CHUTY, BBINOJIHEHHI, T.€. 24 okTs0ps 2001 roaa.

Bocnpousseneno B nokymente INFCIRC/231.

ITo COOGpa)KeHPUlM 3KOHOMHMH HACTOALIMIA JAOKYMEHT OTIICHaTaH OrpaHH4Y€HHbIM THPaXXOM.




INFCIRC/231/Add.1
Attachment

JOIOJIHUTEJbHBIA MPOTOKOJI K COTJIALIEHUIO MEXY
PECITYBJIMKOH 3KBAJJOP U MEXKJTYHAPOJHBIM ATEHTCTBOM 11O
ATOMHOM SHEPTUH O NIPUMEHEHUU TAPAHTHI B CBA3HU C
JIOTOBOPOM O 3ANIPEII{EHUH SITEPHOT'O OPYKHS B JATHHCKON
AMEPHUKE U 1OT'OBOPOM O HEPACITPOCTPAHEHHUMU SIAEPHOI'O

' OPYKHUA

[MPUHUMAS BO BHHWMAHME, uro Pecnybauka OxBamop (B JanbHEHIIEM
uMeHyemas “DkBagopoM”) H MexayHapoJHOE areHTCTBO IO aTOMHOHW OJHepruu (B
JanbHedeM dMeHyeMoe "AreHTcTBoM') SBISIOTCH y4yacTHHKaMH CornamieHus o
IPUMEHEHUY TapaHTHi B CBA3M ¢ [JorOBOpPOM O 3alpelieHUH SIEPHOrO OpyXHs B JIaTHHCKOI
Amepuke u J[loroBopoM O HepacHpOCTPaHCHHH SNEPHOrO OpYXHs (B JaJbHEHILEM
umenyeMoro "CornameHieM o rapaHTusax'), koropoe BeTynwito B cwury 10 mapra 1975 rona;

YUUTBIBAS xenanue MexTyHapoJHOro cooOmiectBa emie 6ojiee YKPEMHUTh PEXHM
AIEPHOTO HEPACTPOCTPAHEHUS IyTeM IOBBIICHUS JEHCTBEHHOCTH M 3((EKTHBHOCTH
CHCTEMEBI rapaHTUH AT€HTCTBa,;

HAIIOMUHAS, uto AreHTCTBO MpPH OCYUIECTBICHHHM TapaHTHH JOJDKHO Y4YHTBIBATh
HEOOXOMUMOCTh: H30€erarh CO3JaHHA MPENITCTBHI 3KOHOMHYECKOMY U TEXHOIOIHMYECKOMY
Pa3BUTHIO JKBaZopa WM MEXIYHAPOAHOMY COTPYJHHUYECTBY B 00JaCTM MHUPHOH ANEPHOM
JIeITeBHOCTH; COOMIOAaTh JEHCTBYIOILME IOJIOKEHU B O0JACTH OXpaHbl 340POBBA,
Oe3omacHOCTH, (GU3HYECKOW 3aIUTEI, a TAaKOKe [pYyrue JeHCTBYIOUIME TpeOOBaHMS
0€301aCHOCTH U IpaBa OTACIbHBIX JIMI; U IPUHUMATh BCE MEPHI MO 3aIIUTE KOMMEPYECKHUX,
TEXHOJIOTHYECKHMX W IPOMBINUIEHHBIX CEKPETOB, a TaKXkKe Jpyroi KOH(HUIACHLHAILHOM
na(opManum, KOTOpas CTAHOBUTCS €My W3BECTHOM;

[MPUHUMAS BO BHHUMAHME, 4ro wyactoTa nNpoBefA€HHS U HHTEHCHUBHOCTDH
MEpONpUATHH, YyKa3aHHBIX B HacroAmeM IIpoTokone, OyayT NOALEPKUBATbCA Ha
MHHMMAaJIBHOM YPOBHE, COOTBETCTBYIOIUEM [L€AM [IOBBIIIEHHS JEHCTBEHHOCTH M
3¢ hEKTUBHOCTH apaHTUNl ATEHTCTBa,

HACTOSLINUM DxBanop 1 AreHTCTBO COIJIAaCHJIMCH O HHXKECIICAYIOIEM:



CBsA3b MEXAY HACTOAINUM HPO’}I‘OKOJ’[OM N COIJIALIEHUEM

O TFAPAHTHUAX

Crates 1

[Tonoxennst CormaiieHus 0 rapaHTHAX OpUMeHsIOTCA K HacToseMy [lporokoiny B Toit
Mepe, B KaKOil OHH COOTBETCTBYIOT MOJIOXEHHSM HACTOAMEro IIPOTOKONA M COBMECTHMEI C
HuMH. B ciydyae mpotuBopeuds Mexay nosgoxenusmu CornalieHus O rapaHTHsX |
TIOJIOXKEHHUAMH HacTosiero [IpoTokoia npuMeHsIOTCS MOJ0XKEHUs HacTosuiero [Iporokona.

a. DKBaJlop OpeocTaBIseT AreHTCTBY 3asBJICHUE, COACPIKAIIIEE:

i)

iii)

vi)

NPEJOCTABJIEHUE UH®OPMAILIUHU

Cratpsa 2

Obmee onucaHHe M HHGOPMALKIO, YKAa3bIBAIOIIYHD MECTO INPOBEICHUS
OTHOCSINMXCS K AJCPHOMY TOILIMBHOMY IIMKJIy HAy4YHO-HCCIIEIOBATEILCKHUX H
ONIBITHO-KOHCTPYKTOPCKHX paboT, HE CBS3aHHBIX C SIEPHBIM MATEPHAJIOM,

\
OCYIIECTBIIAEMBIX FZ[@-JII/I60, KOTOPBIC (bHHaHCPIp}’IOT(‘TH, IMOJTYYHITH
KOHKPETHOC pa3pCuICHUE WIH KOHTPOIHPYIOTCA WU OCYHICCTBIAKOTCH OT

UMEHHU DKBajopa.

OmnpenencHHylo AT€HTCTBOM Ha OCHOBE OXXHIAEMOrQ  IOBBIIIECHHS
JEHCTBEHHOCTH MK 3(QQEKTHBHOCTH M COIVIACOBAHHYIO | C OKBagopOM
HH(OpMAIUIO 0 KacaloUIECHCS rapaHTHi HKCILTYyaTallUOHHOW JEATENbHOCTH Ha
YCTAHOBKAX M B MECTaX  HAaXOXJICHHWS BHE YCTAHOBOK, IIe OOBIYHO
UCTIONB3YETCS S/IEPHBIA MaTepHal.

O61ee omucaHME KaKAOrO 3[aHHS Ha KaKIOM IUIOMAaAKe, BKJIIOYAs €ro
\
MCTIONE30BAHKE, U, €CITM DTOTO HEJOCTATOUYHO - OMMCAHKME €TI0 COAEPKUMOTO.

3TO0 onHCcaHHe BKIIOYAET KapTy TaKO# ILIOMIAIKH.

OHI/IcaHI/IC Maciitadba onepaum‘fl JUIsI KaXXKI0ro MeCTa HaXOoXXICHHA, HMEIOLIIET0
OTHOIICHHE K JEATEILHOCTH, Yka3aHHOH B IIpmioxkeHuu [k Hacrosmemy
[TpoTokoty. “

UHdopManmio, YKa3biBAIOLIYK) MECTO HAaXOXKACHHS, OKCILTyaTallHOHHOE

COCTOSHHE H OLEHOYHBIE TOJOBKIC MPOU3BOJCTBEHHBIE MONIHOCTH YPAHOBBIX
PYJHHKOB M OOOTaTHTENBHBIX YCTAHOBOK M TOPHEBBIX O‘GOFaTI/ITeJ'[BHBIX
YCTAHOBOK U CYHIECTBYIOIIHMH I0f0BOH 00beM MPOM3BOACTBA TAKHX PYIHUKOB

|
¥ 000raTHTEBHBIX YCTAaHOBOK: [Jisd BKBanopa B IICJIOM. SKBaI[Op

‘ |
MpEAOCTABJICT IO 3aIIPpOCy Ar CHTCTBa JaHHBLIE O CYHICCTBYIOIIEM TOJ0BOM

; | o
00beMe NMPOU3BOACTBA OTACIBHOIO PyJHHKA HJIM 00OTaTUTENBHON YCTaHOBKH.

o 1 \
Ipenocrasnenue 310l HHGOpMaAUUU He TpeOyeT BeAEHHUS MOAPOOHOTO yyera

AAEPHOro MaTepHaa.

I/IH(i)OpMaLlHIO OTHOCHUTCIIBHO HCXdJIHOFO MaTepuala, KOTOpBIﬁ €IIC HE NOCTUr

‘ |
COCTaBa U YHMCTOTBI, KOTOPBIC ACIAKOT €ro MNPUroAHbIM [JIst H3TrOTOBJICHUS

TOIJIMBA MJIU U30TOITHOI'O O6OI‘HIII€HI/I$[, BKITHOYAOUIYIO!



b)

KONMUECTBA, XMMHUECKHH ~ - cocTas, UCIIOIb30BAHUE HITH
MPEJINONATaeEMOE HCIIOJIB30BAHHE TAKOTO MATEpUANa, HE3ABUCHMO OT
ero sIEPHOrO WM HEAJEPHOTO MCIONb30BaHMs, I KAXIOTO0 MeEcTa
HAaXOXJICHHA B DKBAJIOPE, B KOTOPOM TAaKOH MaTepHall IPUCYTCTBYET B
KOJTHYECTBAX, MPEBBIIIAIOMINX AECATh METPUUECKHX TOHH YpaHa H/Wiu
J{Ba/IATh METPUYECKHX TOHH TOPHS, 4 ISl APYTHX MECT HAXOXKAEHHS
C KOJMYECTBAMHM 0ojee OJHOH METpPUYECKO TOHHBI - oOilee
KOJIMYECTBO U1 DKBAZOpa B HENOM, €CIH 3TO OOLIEE KOMWYECTBO
IPEBLIIAET JECATh METPHYECKMX TOHH ypaHa MJIM JBajlaTh
METPHYECKHX TOHH TOpHA. IlpenocTaBieHue 3Toi MHPOPMAUUM HE
TpebyeT BeeHHs OAPOOHOro y4eTa IAEPHOTO MaTepuaia;

KOJMYECTBA, XHMHYECKUH COCTaB M ITyHKT Ha3HAYECHUS KaXJIOH
OKCMIOPTHOH TOCTaBKM M3 JKBajgopa Takoro Marepuana Juisd
KOHKPETHBIX HESJIEPHBIX LiefieH B KOMUYECTBAX, MPEBBILIAIOINX:

1) AE€CATh MCTPUYECKUX TOHH ypaHa, WIH I MOCJIEN0BATCIIBHBIX
SKCIIOPTHBIX HOCTABOK YpaHa H3 BKBanopa B OJHO H TO XKE
rocyaapCTBO, KaxKJaas U3 KOTOPBIX MCHEC NCCATH METPUUCCKHUX
TOHH, HO cyMMa KOTOPBIX NPEBBIINACT AECATH METPUYIECKHX
TOHH B TCUCHHEC I'0/14,

2) ABaJiHATh METPUUECKHUX <+ TOHH TOpHA, HIIH 1A
NOCJICAOBATEIIBHBIX IKCIIOPTHBIX IMOCTABOK TOPHA M3 3KBa)10pa
B OJHO K TO XKC roCygapCreso, Kaxaad H3 KOTOPBIX MCHEC
I[BaI[HaTI/i MCTpPI‘lCCKﬁX TOHH, HO CYMMa KOTOPBIX MPCBAIILACT
ABaAllaTb METPHUHUYCCKHUX TOHH B TEYEHHE rOAa,

KOJMYECTBa, XUMHYECKHH COCTaB, MECTO HAXOXACHHS B HACTOSIICE
BpeMs H HCIOJB30BaHHE WM [pEINoJaraeMoe HCIOJIb30BaHHE
Ka)XI0H HMIIOPTHOH MOCTaBKH B JKBaJOp TAaKOro MarepHaiga Ui
KOHKPETHBIX HESIEPHBIX LieJICH B KOJMYECTBAX, MPEBHIMIAIOLINX !

1) ACCATL METPUYCCKUX TOHH YpaHa, HJIK JJId NOCICAOBATCIIbHBIX
HUMIIOPTHBIX NMOCTABOK ypaHa B 3KB3}IOp, KaxJas U3 KOTOPBIX
ME€HEE [HECATH MCTPHUHYECKHUX TOHH, HO CYMMa KOTOPBIX
MNPEBLIACT ACCATD METPUICCKHUX TOHH B TCUCHUEC I'O11a,

2) ABaglUaTh  METPUYECKHX  TOHH  TOpHA, WIM A
NOCIEAOBATENbHBIX HMIIOPTHBIX IIOCTABOK TOpHUA B DKBajop,
KaXJasd M3 KOTOPBIX MeHee [BaALATH METPHYECKHX TOHH, HO
CyMMa KOTOPBIX NPEBBIAECT ABAJLATh METPUYECKHX TOHH B
TEYCHHUE ro/a;

Ipu TOM NMOHUMAHHH, YTO IIPE/ICTABJICHHC an)opMaunn 0 TakOM MaTc€pHajlc,

NPEHA3HAYCHHOM JUIS HEAJEPHOr0 HCIOJb30BaHMs, MOCIE TOrO KakK OH
JIOCTUTHET OKOHYAaTeJIbHOM (OPMBI CBOErO HESJIEPHOTO HCIOJb30BaHUSA, HE
TpebyeTcs.



vii)

viii)

a)  MHGPOPMALIMIO OTHOCHUTEIBHO KOJMYECTB, BUAOB MCIOJIL30BAHUSA H MECT
HaXOXICHUS AIEpPHOrO MaTepHasa, OCBOOOXKIECHHOTO OT rapaHTHd B
COOTBETCTBHH CO cTaTheH 36 CornalieHus o rapaHTusx;

b)  uMHOOPMALKIO OTHOCHTENBHO KOJHUYECTB (KOTOpas MOXKeT HMeTh GopMy
OLEHOK) W BHJOB HCIOJB30BAHHA B Ka)KIOM MECTE HaXOXKIEHHA
SAEPHOrO MartepHata, OCBOOOXKIEHHOIO OT rapaHTHH B COOTBETCTBHH
co cTatbeit 35 b) CornauieHus o rapaHTHAX, HO €IE HE HaXOAALIErocs B
OKOHYaTeNnbHOH ¢opMe Ui HesJIepHOro I/ICHO.IIIIBOBaHHH, B
KOJIMYECTBAX, TPEBHIIAIONIMX YKa3aHHbIe B cTaTbe 36 CornaumeHus o
rapaHTusax. [lpepocramnenue 3Toi MHGOpManuu He TpeOyeT BENEHHUS

NoApOOHOro yyeTa SAEPHOro MaTepHaa.

NHpopMaLiMl0O OTHOCHTEIBHO MECTa HAXOXACHUS WJM| JalbHEHIIECH
00pabOTKH OTXOZOB CPEAHEr0 MM BBICOKOIO YPOBHSA| AaKTUBHOCTH,
COAEpXKALMX IUTYTOHHH, BHICOKOOOOrallleHHBIH ypaH WiH| ypaH-233, B
OTHOUICHUH KOTOpBIX MpPHUMEHEHHE TapaHTUH ObUIO MPEKpaIleHO B
cooTBeTcTBUU cO cratheil 11 Cornamenus o rapantusx. [ uean JaHHOTO
nyHKTa "HanpHednias oOpaboTka" He BKIIIOYAET MEpEeyNaKOBKY OTXOAOB WIIH
MX JanbHeiillee KOHAWLHOHHPOBAHHE, HE MPELyCMATPHBAIOLIEE Pa3IcTCHUS
3JIEMEHTOB, JUIA XPAaHEHHUS WJIH 3aXOPOHEHHS.

Cnenyrouryto HHGOPMaIMIO OTHOCHTEJIBHO COTTIACOBAHHOIO 00OPYINOBAaHHA H
HesIepHOT0 MaTepuaia, nepeuncneHHbix B [punoxenun II:

a) 10 KaXJ0# 3KCIOPTHOM MocTaBke U3 DKBaJopa TaKoro oﬁ\'opynosamm U
MmarepHana: HMAECHTH(HUKALHUA, KOJHYECTBO, MECTO IIPENIIONAraeMoro
UCMIONIb30BAaHWA B rOCyIapcTBe-TIOJMydaTesae W JaTa MIM B

COOTBETCTBYIOUIHMX CIIyUadaXx OXXUAacMas JaTa 3KCH0pTHOI71 NOCTaBKH;

b) N0 KOHKpPETHOMY 3ampocy ATreHTCTBA, NOATBEPKACHHE DKBAJOPOM Kak
UMITOPTHPYIOLIMM TOCYAapCTBOM HHGOpPMAalWH,  HPENOCTaBICHHON
ATEHTCTBY B COOTBETCTBHH C ITyHKTOM a) BBILIE. ‘

O6mme maaHel Ha MNPEICTOAIIMH JECATHWJICTHUH IEPHON, HMEIOLLHE
OTHOUICHHE K Pa3BUTHIO  SJAEPHOrO0  TOIUIMBHOTO umcﬁa (BKiIOYas
IUITaHUPYEMBbIE OTHOCAUIMECS K SNCPHOMY TOIUIMBHOMY LIMKIY Hay4HO-
MCCEJIOBATENLCKUE ¥ OMBITHO-KOHCTPYKTOpCKME  paboThi),| Korja oHu

YTBCPXKACHBI COOTBETCTBYIOIIIUMHA KOMIIETEHTHBIMHA OpraHaM B SKBa,uope.

BKBanop IMpUJIAra€Tt BCC pa3yMHbBIC YCUJIHA, C TCEM 4TOOEI npeaOCTaBUTD Ar CHTCTBY

CJIEAYIOUTYI0 HHGOPMALHIO:

i)

obmee onucaHde W HHOOPMALKIO, YKA3bIBAIOLUIYID MECTO| NpPOBEICHHA
OTHOCALIMXCA K AAEPHOMY TOIUIMBHOMY LHKITYy HAyYHO-HCCIEA0BATENLCKHX H
OTBITHO-KOHCTPYKTOPCKHX pPaboT, HE CBS3aHHBIX C SIAEPHBIM | MATEPHAJIOM,
KOTOpBIE KOHKPETHO OTHOCATCA K, OOOTAlleHHIo, nepepaboTKe SIEPHOTO
TOMNMBA WM K 0OpabOTKE OTXOHOB CpPENHEro WiIn BBICOI‘KOFO YPOBHS
aKTUBHOCTH, COAEpKAIIMX [UIYTOHHHA, BBICOKOOOOrallCHHBIH ypaH HIH

ypaH-233,  ocymecTBiaseMbix rae-mubo B OKBajgope, HO |KOTOpbIE HE




¢dbuHaHCHpYIOTCA, ff?:H'é'?"-7"ri'onyqunu%"-fiéb"ﬁkpeTHoro paspelieHHst MK HE
KOHTPOJIMPYIOTCS DKBaZIOPOM HJIM HE OCYLLECTBISIOTCSA OT UMEHH DKBaXopa.
Jig uenn naHHoro myHkTa "06paboTka" OTXOZOB CPEOHEro HWJIH BBICOKOIO
YPOBHS AKTHBHOCTH HE BKJIIOYAET [MEPEyNaKkoOBKY OTXOAOB WM HX
KOHIAMIIMOHUPOBAHHKE, HE MpPENyCMaTpHUBalOlliee pa3/iesieHUs DJIEMEHTOB, IS
XPpaHEHHUs HJIU 3aXOPOHEHHS. '

i1) olmiee onucaHue AEATENBHOCTM M CBEJEHMS O JIMUE WIM OpraHW3alluy,
OCYLICCTBIAIOIIMX TAKYI0 [JEATEJbHOCTh B ONpPEACNCHHBIX ATEHTCTBOM
MecTaXx HaxOXIEHHUA 3a [pelesaMH IUIOIAAKH, KOTOpBIE, MO MHEHHIO
AreHTCcTBa, MOTTIH OB (PYHKIIMOHAJIBHO OBITH CBSI3aHBI C JEATEIBHOCTHIO HA
sToM muomanake. IlpenocTasieHde Takoi HHOOPMALMH ABIAETCS MPEAMETOM
KOHKpETHOro 3anpoca AreHTctBa. OHa nmpegoCTaBiseTCA B KOHCYJIbTAaLUH C
ATEHTCTBOM H CBOEBPEMEHHO.

ITo 3ampocy ArenTcTBa OKBajop [JaeT YTOYHEHHSt WM pa3biCHEHUS J1000H
HHpOPMaliH, MPEJOCTABIEHHOH B COOTBETCTBHU ¢ Hacrtosmied CraTheil, B TOM
CTEINEHH, B KOTOPOH 3TO UMEET OTHOUICHHUE K 1IeJIH rapaHTHH.

Crated 3

OKBaJop npenocTaBisieT AreHTcTBY B TeueHHe 180 aHeH mocie BCTYIUICHHS B CHITY
Hactosuero [Ipotokona uapopmauuio, o koropoi ropopurcs B Crarse 2.a 1), 1ii), iv),
V), vi) a), vii) u x) 4 B Cratbe 2.b 1).

OKBaOp MNpeaocTaBiIseT ArEHTCTBY A0 “15 Mas kaxigoro roaa OOHOBICHHYIO
HH(OPMALIHIO, O KOTOPOH F'OBOPUTCS B IYHKTE a. BHILIE, 33 NIEPHOJI, OXBAaTHIBAIOLIHH
NpeaIIeCTBYIOMMH KaneHaapHelid roa. Eciam panee npenocraBiieHHas WHGoOpMauus
ocranach 6e3 U3MEeHeHuH, DKBaop yBeIOMIIseT 00 3TOM.

OKBajop NpedoCcTaBaseT ATreHTCTBY J0 15 Mas  kaxgoro roga uHdopMauuio,
onpeaeneHHyro B Cratbe 2.a.vi) b) u ), 3a nepuod, OXBATHIBAKOLIUM
OpEeALIECTBYIONINHA KaeHIapHbIH ToA.

OKBaZop €XKEKBapTAJILHO MPENOCTABIISAET ATEHTCTBY HHPOPMAIIHIO, ONPEIEIEHHYIO B
Crarbe 2.a.ix) a). Ota uHQOpMaUMs NPEAOCTABIACTCA B TCUCHHUE [IICCTHACCATH JTHEH
MocjIe OKOHYaHHS KaKIOro KBapTaa.

DKBaZop NMPEeAOCTABIIET Ar€HTCTBY HH(POPMALIHIO, onpeencHHylo B CtaTbe 2.a.viil),
3a 180 gHe# 1o ocymiecTBiIeHHs JajbHeHel o0pabotku, U 10 15 Mas Kaxaoro roja
uHpoOpMaIMI0O 00 M3MEHEHHUSAX MECT HaXOXJICHUS 3a IEepPHOJ, OXBATHIBAIOLIHIA
AOpeIIIeCTBYIONINHA KajleHAapHBIN rof.

OKBaZlop U ATEHTCTBO [JOTOBapUBAKOTICA O BPEMEHH M 4YacTOTE MHpPELOCTaBICHHS
uH(OpMaLUH, OTIpEJCTICHHON B CTAaThe 2.a.11).

DKBalop NpenocTaBisieT AreHTCTBY MHGOPMaIHIO, onpeneseHHyo B Crarbe 2.a.iX)
b), B TeueHHE LIECTUAECATH THEH MOCTe NOCTYIUIEHHS 3anpoca OT AreHTCTBA.



a.

JIONOJHUATEJBHbII JOCTYN

CraTbs ‘4

Huxecneayroniee npumeHnsercs B CBA3H € OCYLIECTBIEHHEM JOMNOJIHWTEIBHOTO
noctyna B coorBercTBuu co Ctatheit 5 HacTosulero ITporokosa:

AreHTCTBO HE CTAaBUT LEMM MEXAaHUCTHUCCKH WM CHCTEMATHYECKH MpPOBEPATH
HHOOpPMaLHIO, 0 KOTOpO# ropoputcs B CtaThe 2, 0JHaKO AFeHTCTBO HMEET NOCTYI K:

1)

iii)

11000MY MECTY Hax0X/I€HHS, O KOTOPOM T'OBOPHTCS B CTaTBF 5.a. 1) WM 11),
Ha BEIOOPOYHON OCHOBE C LIENbI0 00eCreueHUus YBEPEHHOCTH B OTCYTCTBHH
HE3asABIECHHBIX ACPHOTO MAaTEpHaNa ! JCATENIBHOCTH;

1r000My MECTy HaXOX/CHHS, 0 KoTopoM rosopurcs B Cratee 5.b. umu c., B
e/IAX PEUICHHs BOMPOCA, CBA3ZAHHOIO C MPaBIEHOCTE M NIOJIHOTOM
HH(OpMaLUH, NpeAOCTaBIeHHOH B cooTBeTcTBHM co CrtaThed 2 WIH B

LEJISAX YCTPaHEHHS HECOOTBETCTBHS, CBI3aHHOTO € 3TOW HHGOpMALHUE;

M000My MECTY HaXOXJIEHHS, 0 KOTOpoM rosoputcs B CtaTbe 5.a. iil) B TOH
CTEMEHH, B KOTOPOMH 3TO HEOOXOAUMO ATEHTCTBY /IS MOATBEPHACHHA LA
Lened rapaHTUH 3asBJICHHS DKBajopa O cTaTyce YCTAHOBKH HJIM MECTa
HAaXOXXICHUSA BHE YCTAHOBOK, IJle paHee OOBIYHO HCIOJIB30BAICA AAECPHBIA

MaTepHall, Kak CHATBIX C OKCILTyaTalllH.

3a HCKIIIOYEHMEM CIy4aeB, YKa3aHHBIX B ITyHKTE 1i) HUKe, ATreHTCTBO
HanpasisgeT OKBaJopy MNpeABapHTEIbHOE YBEJOMICHHE O MAOCTyNE MO

KpaiiHeH Mepe 3a 24 yaca;

B OTHOLIEHHH J[OCTyNla K JI000My MeCTy Ha IUIOLIAJKe, KOTOPBIH
3alpallMBaeTCi B COYETAHUH C MOCEIUIEHUAMH U1l TIPOBEPKH HH(OpMaLuu
O KOHCTPYKUMHM MM C MHCHEKUUAMH Ui CrEUHAJIbHBIX LEJIed HIH
OOBIYHBIMHM HHCIEKUUAMH Ha 3TOH IIOLIAJKE, CPOK npezx'BapHTenbﬂoro
yBEAOMIIEHHS, ecild AreHTCTBO oOpaiaerca 3a1'[p0C(i)M 00 3TOM,
COCTaB/IA€T, MO KpalHel Mepe, OBa 4aca, OJHAKO B HCKIIIOYHTENIBHBIX

O6CT05{T€HBCTB3X, MOXET COCTABHTH MEHEE JABYX 4acCOB.

Hpe[[BapHTeHBHOC YBEAOMIIEHUEC HAIIPaABIACTCA B MHCbMCHHOM BHFC H B HEM

KOHKPCTHO YKAa3BIBAKOTCA NPHYHUHBI [lOCTyna H JCATCIIBHOCTH, KOTOpasa
OCYHIECTBJICHA BO BPEMS TAKOTO JAOCTYTIA.

JIOJKHA OBITH

B ciydae Bompoca WM HECOOTBETCTBUS ATEHTCTBO MPEJOCTaBISAET IKBaLOpy
BO3MOXHOCTh JATh PasbiACHEHME W CIOCOOCTBOBATH PEIICHHIO 3TOrO| BONPOCA WIIH
YCTPaHEHHIO 3TOTO HECOOTBETCTBUS. Takas BO3IMOXHOCTh OYAET MPEAOCTaBIATHCH
[0 HallpaBJIeHHs 3ampoca O JAOCTYIE, €C/IH TOJBKO ATEHTCTBO HeE| COYTET, YTO
3aJiepKKa B IPEJOCTABIEHUH JIOCTYIa, BO3MOXKHO, HAaHECeT yuepod Leslu, ¢ KOTOPOH
3anpauiMBaeTcs 3TOT JocTyn. B nroboM cioyuae AreHTCTBO HE JleNlaeT KaKuxX-TH0o
BBIBOJIOB B OTHOLLEHUH BOIPOCA WM HECOOTBETCTBHS IO TEX IOP, [10Ka DKBAJOPYy HE
OyeT npenocTapicHa Takas BO3MOXHOCTB.
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Ecnu ¢ DxBanopom He Q0CTHIHYTO MHOM JOTOBOPEHHOCTH, JOCTYN OCYLIECTBISETCS
TOJIBKO B TEYEHUE OOBIYHOTO pabouero AHs.

SKBanop UMECT IMpaBO Ha COMNPOBOXICHHEC HHCICKTOPOB AreHTCTBa BO BpEMsl
NOCTYyIIa MNpEACTABUTCIIAMHU IBKBaaopa OpH YCIOBHUH, YTO 3TO HE 3aJCPKHUBACT
BBITNIOJTHEHUEC HHCIICKTOPAMH CBOUX @yHKHHﬁ HJTHU HHHNIO6p330M HE HNPpEIATCTBYET

3TOMY.

Cratbsa 5
OKBazIop NPeNOCTABNAET ATEHTCTBY JOCTYTI K:
i)  moOoMy MeCTy Ha ILIOLIAJIKE;

i) mo0OMy MECTy HaxOXJCHHS, ONpENeICHHOMY OKBaJOpOM B COOTBETCTBHH CO
Cratbeii 2.a.v)-viil),

ii1) 060N CHATOH C 3KCIUTyaTallud YCTAaHOBKE WIJIM CHATOMY C JKCILTyaTallid MecTy
HAXOXJICHHUS BHE YCTAHOBOK, FJi€ paHee OOBIYHO HCMONb30BAICA SICPHBIN
MaTepHa.

M0060MY MECTy HaXOXACHHUS, ONpPEACICHHOMY OKBAJOPOM B COOTBETCTBHH CO
Cratbeii 2.a.1), Crarbeii 2.a.iv), CraTbeld 2.a.1x)b) wmu Cratbeil 2.b., noMHMO Tex, O
KOTOPBIX TOBOPUTCS B ITYHKTE a.i) BBILIE, IPHU YCJIOBHM, 4YTO, €CJIH DKBAZIOp HE UMEET
BO3MOXHOCTH NPEAOCTaBUTh TAKOW JOCTYI, JKBaJOP MPHIIAraeT BCE Pa3yMHBIC YCHITUS
JUIS He3aMeAJUTENbHOr0 YIOBIETBOpEHHs TpeOoBaHUH ATEHTCTBa C MOMOILBI0O MHBIX
CpEACTB. ' o

mo00My MeCTy HaxXO0XIEHHsS, ONpPEACIEHHOMY ATEHTCTBOM, MOMHMO T€X MECT
HAaXOXXIEHUS, O KOTOPHIX OBOPHTCSA B MYHKTax a. U b. BhIlIe, B Ie1IX oTtbopa npod
OKPYXKAIOIEH Cpelnsl B KOHKPETHOM MECTE HAaXOXACHHUS [PH YCIOBHH, YTO, €CIIH
DKBaiop HE MMEET BO3MOXKHOCTH MPENOCTaBUTh TAKOH JOCTYN, DKBaJOp NpHJaract
BCE pa3yMHbIE YCHWJIUS I HE3aMEIJIMTEIBHOIO YIOBJIETBOPEHHS TpeOOBaHUI
ATreHTCTBA B NMPHISKALIMX MECTaX HAXOXICHUS HIH C IIOMOIIBIO HHBIX CPEACTB.

CraTbs 6

[pu ocymecrsiennn CTaTbu 5 AreHTCTBO MOXET BBIMOJHATH CJIACAYIOIIME BHIBI

JACATCIIBHOCTH

a.

B oTHomeHMH AocTyna B cooTBeTCTBHH co Crarbeif 5.a.1) WM 1i1); BH3yadbHOE
HaOmoaeHne, oT6op Npod OKpykawlel CpeAbl; HCIONB30BAHUE YCTPOHCTB I
oOHapyXeHUS W M3MEpPEHMUsS paJdalli{; OlNe4YaThbIBAHHE M MPUMEHEHUE JPYTHUX
HWASHTHOHUIUPYIOUIMX U YKA3bIBAIOIIUX HA BMELUATEIHCTBO YCTPOMCTB, OMPENE/ICHHBIX
B JIONOJHUTENBHBIX TMOJOXKEHUAX; W TPUMEHEHUE JPYTUX OOBEKTUBHBIX Mep,
TEXHHYECKass OCYIIECTBUMOCTb KOTOpBIX Oblla MOATBEPXAEHA M HMCHOIb30BaHUE
KOTOpBIX ObUIO coryiacoBaHO COBETOM YIPABAAIOMIMX (B JajbHEHIIEM HMEHYEMbIM
"CoseToM") U MOCJIE KOHCYIbTALUN MEXLy ATEHTCTBOM U DKBaJOPOM.

B oTHoleHHH JIocTyNa B COOTBETCTBHM co CTaThel S.a.11); BHU3yalbHOE HaONIOJEHHE;
MOJCYET YYETHBIX €AMHHL AACPHOr0 MaTepUala; Hepaspyluarole U3MEPEHUs U 0T0op
npo0; HCIOJIB30BAaHHE YCTPOHCTB I OOHApYXEHUSI M W3MEPEHHA paJHaLliH;



M3y4€HHE YYETHBIX [IOKYMEHTOB, KaCalOLIMXCA KOJMHYECTBA, NPOHCXONJICHHS U
pasMelleHHs MaTepuana; oTbop Mpod OKPYKAlWEH Cpeabl; npnle(eHeHne JIPYTHUX
OOBEKTUBHBIX MEp, TEXHMUYECKass OCYLIECTBUMOCTb KOTOPhIX Oblia MOATBEpPXKACHA H
MCIIONB30BaHHE KOTOPBIX ObLIO coriacoBaHo COBETOM M MOC/E KOHCYJIbTaLUH MEXIy

AreHTCTBOM U DKBaJOPOM.

C. B oTHommeHHH f0cTyna B coOTBETCTBHH co Crarheii 5.b.: Bmyamm?e HabmogeHue;
oTOOp Npo0 OKpYXAIOIIEH Cpedbl; HCNONL30BAHHE YCTPOHCTB A1 OOHApYKEHHS H
H3MEPEHHs paJualiy; H3y4eHHE KacCalOlIMXCA lapaHTHH IPOM3BOACTBEHHBIX M
OTTPY304HBIX YYETHBIX HOKYMEHTOB; H NPHMEHEHHE IpPYIrMX OOBEKTHBHBIX Mep,
TEXHHYECKAass OCYIIECTBUMOCTh KOTOpPBIX ObUIa MOATBEPXKICHA M \HCMOJIB30BAHHE
KOTOpbIX OblI0 cornacoBaHo COBETOM H MOCIEAYIOUIMX KOHCYAbTALMH MEXIY

AreHTCTBOM U DKBaJOPOM.

d. B orHourenuu goctyma B cooTBeTcTBHHM co CraTheH 5.c.. 0TOOp mpob okpyxaroiiei
CpelBl H B CiIyYae, €CIM pe3ylbTaThl HEe MO3BOJIAIOT PEIIMTH BOMPOC |MIM YCTPAHHTh
HECOOTBETCTBHE B MECTE HAXOXKIEHHS, ONPEIETCHHOM ATEHTCTBOM B COOTBETCTBHH CO
Cratbel 5.c., HCIIOJIb30BaHAE B 3TOM MECTE HAXO0XICHHS BHU3YalIbHOTO HAOJIIOJECHHS,

YCTPOWCTB Ui OOHApy)KeHMs W H3MEPEHHMs paJMaliud H H[‘)HMCHGHHC 1o

COTJIaCOBAHHIO MEXXKTY JKBaZIOpOM H ATEHTCTBOM JPYTHX OOBEKTHBHBIX Mep.

Cratps 7

a. Ilo npocebe OxBamopa Ar€HTCTBO W OJKBaJop [OrOBAPUBAIOTCA B OTHOIICHHH
Pery;IMpyeMoro A0cTyma B pamkax Hactosuero IlpoTokona ¢ uensio HRCHOTBpameHPlH
PACKPBITHS ~ 4YYBCTBHTEJNBHOW C TOYKM 3pEHHA  SAEPHOTO  paCIpOCTPaHEHHMA
MHGOPMAI[HH, BHINOJTHEHHS TpeOOBaHHH 6€30MaCHOCTH MM GU3NYECKON 3allIUTHI HIIH
C LeNplo obecriedeHHA 3allMThl HAXOMAIUICHCA B 4YaCTHOM COOCTBEHHOCTH WIH
KOMMEpYECKH  YyBCTBHTENIbHOH  HHpopmauun. Takue norop.o\peHHocm HE
NPENATCTBYIOT ~ ATEHTCTBY  OCYIIECTBJIATH  AEATEIBHOCTS, Korobax ABJISETCS
HeoOXoauMoiH st obecrieueHust yOeqUTEIbHONM  yBEPEHHOCTH B OTCYTCTBHH
He3asBIEHHBIX SAEPHOIO MaTepHala M AEATEIBHOCTH B COOTBETCTBYIOLIEM MECTE
HAXOXXIEHHMS, BKJIIOYasi pelIeHre JIIoOoro BOMpOca, OTHOCAIIErocs K nl‘)asnnbﬂocm 7]
nonHoTe HH(OPMAllHH, O KOTOPOH TOBOPUTCA B CTaThe 2, WM YCTPAaHEHHE

HECOOTBETCTBHA, OTHOCALICTIOCA K aTOH HH(I)OpMaHHH.

b.  DkBajgop MOXET MpH NMpPeAOCTaBICHUH HHGOPMAIIHHU, O KOTOPO#H roBoputcs B Crathe 2,
HHQOPMUPOBaTH ATE€HTCTBO O MECTAaX Ha IJIOMIAJKE WJIA B MECTE€ HAXOXKICHHs, Ha
KOTOPBIX MOXKET NIPUMEHATHCS PEryJIHPYEMBIA JOCTYI.

c.  Jlo BCTyruieHHUs B CHITy JIIOOBIX HEOOXOAMMBIX JJONONHHUTENBHBIX MOJI0KEHUH DKBag0p
MOXET MPUOErHyTh K pPEeryJHMpoOBaHMIO JOCTYNa B COOTBETCTBHUH C |[IOJIOXKEHHAMHU
IIYHKTa a. BBILIE.

Crarbs 8

Huuto B Hacrosuiem [IpoTokone He MpensTcTByeT OKBaZoOpy MpeJOCTaBIATh
AreHTCTBY JOCTYN K MeCTaM HaXOX/ICHHsS B JONOJHEHHE K TeM, O KOTOPHIX TOBOPHTCH B
CTaThsix 5 M 9, HIM NPOCHTh ATEHTCTBO O MPOBEACHHH NEATENBHOCTH [O TPOBEPKE B
KOHKPETHOM MECTE HAaXOXKICHHSA. ATEHTCTBO HE3AMEUIMTEIbHO IIPHJIAraeT BCE Pa3yMHBIE
YCHJIMS JUIst OCYLLECTBICHHS ICHCTBUI B COOTBETCTBHH C TaKOH NPOCHOOHA.
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OKBaZop MpeocTaBiseT ArEHTCTBY JOCTYNl K MECTaM HaXxOXAEHHS, ONpeiesICHHbIM
ArentcTBoM Juis ot6opa mpoO OKpyXawolleHd cpeabl Ha OOLIMPHOH TEPPUTOPHH, IIPH
YCIIOBHH, YTO €ClM JKBaJOp HE HMMEET BO3MOXXHOCTH MpPEAOCTaBUTh TAKOH MOCTYIH, TO
OKBalop MpUJIaraeT BCE pa3yMHbIE YCHIIMS Ul YIOBJIECTBOPEHHS TpeOOBaHHH AreHTCTBa B
JITCPHATUBHBIX MECTaX HAaXOXIEHHUS. AreHTCTBO HE 3aNpalidBacT TaKOH AOCTYI JO TeX
nop, noka orbop npod OKpyxawouieH cpeabl Ha OOMIHPHONW TEPPUTOPHUM U NPOLEAYPHBIE
MepBl ISl €ro npoBeAeHUs He ogoOpeHsl COBETOM M HE NpPOBEAEHBI KOHCYJIbTALIUU MEXIY
ATreHTCTBOM U DKBaJIOpOM.

Craresa 10 -
AreHTCcTBO HHGOPMHpPYET DKBAAOP O:

a.  JlesTenbHOCTH, OCYLIECTBIIEHHOM B paMmkax Hactosmero [Ipotokona, Bkirouas
JIeATEIbHOCTh B OTHOIIEHHH JIOOBIX BOMPOCOB WM HECOOTBETCTBHH, KOTOpBIE
ATreHTCTBO JIOBENO O CBEACHHs OKBaZopa, B IIpesiesiaXx LIECTHAECATH JAHEH mocie
OCYIIECTBIEHUs. AF€HTCTBOM 3TOH JIeATEIbHOCTH.

b.  PesynpTaTtax AEATEIBHOCTH B OTHOIIEHHH IIOOBIX BOIPOCOB HIIM HECOOTBETCTBMH,
KOTOpble AT€HTCTBO JOBEJIO A0 CBEACHHS OJKBaAOpa, [0 BO3MOXXHOCTH CKOpPEE, HO B
moboM ciydae B TEYEHHE TPUALATH AHEH INOC/IE MOJydeHHUs ArCHTCTBOM  3THX
pe3yJIbTaToB.

C. BBIBOIIaX, KOTOPBIC OHO CACIAIO B PE3YIIHTATC CBOEH AEATEIBHOCTH B COOTBETCTBHH C
HaCTOAIIHUM HpOTOKOHOM. Takue BbIBOJIBI l'IpeI[OCTaB.IIﬂIOTCiI CXKEIroaHO.

HA3BHAYEHUE UHCIIEKTOPOB ATEHTCTBA
Crarpga 11

a. 1) T'enepanpHblii aupekTOp YyBemomisieT JkBagop 00 yrBepxxaeHuH CoBeToM
060r0 JODKHOCTHOTrO JiMia ATeHTCTBa B Ka4e€CTBE MHCIIEKTOPA M0 FAPaHTHUSAM.
Ecnun JOxBajop He m3Bemaer I'eHepasbHOrO JUPEKTOpPa O CBOEM OTKJIOHEHHH
TAKOro JIOJDKHOCTHOTO JIMIIa KaK WHCIEKTOpa I JKBaJAopa B TEUEHHE Tpex
MecsIEB MOCIe MOMy4eHUs yBeAOMIIeHUs 00 yTBepxaeHHH COBETOM, HHCIEKTOP,
O KOTOpOM TaKHWM 06p330M YBCIAOMIICH SKBa}_‘[Op, CYHTACTCA HA3HAYCHHBIM B
OKBaz0p;

i1) ['eHepanibHBIM JUPEKTOp, NEHCTBYA B OTBET Ha Npockdy OKBajgopa WM IO
COOCTBEHHOH HHHIIMATHBE, HE3aMEUIUTEIbHO HHOPMUpYeT JKBagop 06 OT3hIBE
Ha3HaYeHHs J11000ro JOHKHOCTHOTO JIMIA B KA4ECTBE MHCIIEKTOPA Al DKBa10pa.

b.  VYBemomieHue, 0 KOTOPOM TOBOPUTCA B IYHKTE a. BBIIIE, CYHUTAETCH IMOJTYYEHHBIM
OKBalOpoOM 4epe3 CeMb AHEH TIocjie J[aThl HanpabBjieHHs ATIEHTCTBOM TaKOro
yBeJIOMJICHHS DKBaJ0py 3aKa3HOH KOPPECIIOHACHLIUEN.



BU3bI
Cratps 12

DKBaJop NpH HEOOXOAUMOCTH B TEYEHHE OJIHOTO Mecslia rocie NoMTyCcHUA 3anpoca 00
9TOM [MpeJOCTaBIsSeT YKa3aHHOMY B TaKOM 3alpoce Ha3HAauYe€HHOMY HHCIEKTOPY
COOTBETCTBYIOLIYI0 MHOIOKPAaTHYIO BBE3AHYIO/BBIE3IHYIO W/WUIH T’paHSHTHyb BH3bI, YTOOBI
obecneunTbh UHCMEKTOPY BO3MOXHOCTh Bbe3Ja M NpeObIBaHUS Ha TEpPHTOPHH JkBajopa B
LEJIAX BBINIOJIHEHHUS ero/ee GyHKUMHA. JIroOble 3arnpolieHHbIE BU3BI neﬁCTBmieanm HE MeHee
OJHOIO rojga M B cliydae HEOOXOAMMOCTH BO30OHOBJAIOTCA HA MEPHOA HA3HAYEHUSH

MHCIIEKTOpa B DKBaJIop.
JOHOJHUTEJIBHLIE ITOJIOXXEHUA

Crarps 13

a. B Tex cmyuasx, xorza OKBagop WIM ATEHTCTBO YKa3blBAalOT Ha ]‘-ICO6XOIH/IMOCTB
onpenenuTh B JIOMOMHUTENBHBIX TMONOXKEHHAX, KakuM 00pa3oM cilelyeT NPHMEHSATHh
MepEI, H3JI0XKEHHBIE B HACTOAIEM [IpoToKoITe, IKBAZOp H ATEHTCTBO COrNACOBBIBAIOT
Takue JlonosHKUTENbHbIE TIONOKEHHS B TEYCHHE JEBSHOCTA JHEH IMocie BCTYIUICHHS B
cuiry Hactosiero IIpoTokona wiy, B Tex ciydasx, KOrAa yKka3aHue Ha P!ICOGXO,[[HMOCTB
TakUX J[OMOIHHUTENBHBIX MONOKEHHH JaeTCA MOCIE BCTYIUIEHHS B CHITy HACTOALIErO

HpOTOKOHa, - B TEUEHHE JICBAHOCTA JHEH MOCie AaThl TaKOro YKa3aHus.

b. Jlo BCTymnenus B cuily JOOBIX HEOOXOAMMBIX JlOTOTHHTETBHBIX MIOJIOKEHUH
ATEHTCTBO UMEET ITPaBO IPUMEHATH MEPBI, H3JIOXKEHHBIE B HacTosuieM [IpoTokone.

CUCTEMBI CBsA3HA

Crarbs 14

a.  OkBajiop AaeT pa3pelieHHe ATEHTCTBY CBOOOHO HCIIOIB30BATh LI CIIYKEOHBIX Henel
CHCTEMBI CBS3H MEXIy WHCIEKTOpaMH AreHTCTBAa B DKBajope M LleHTpaabHBIMH
yUpeKAECHUAMU AreHTcTBA W/Wnu PernoHansHbeiMH  Oropo, BKJIIOYAf repeaauy B
HEaBTOHOMHOM WJIM aBTOHOMHOM DPEXHMe WH(OPMAIHH, NOCTYTAIOIIEH OT YCTPOHCTB
ATeHTCTBa JUIsi COXpPaHEHHUs W/MITH HaOOASHUS M JUIS H3MEPEHHH, U obecrnieyuBaeT
3alMTY TaKOH CBsI3M. ATCHTCTBO MOC/IE KOHCYIbTallMH ¢ DKBaJOpOM MMEET MpPaBo

| o
HCIOJb30BaTh YCTAHOBJICHHBIE Ha MEXIYHApPOJAHOM YpPOBHE CHUCTEMBI NMPAMOU CBSI3H,

BKJIIOYasi CITyTHUKOBBIC CUCTEMBI U JAPYTHE BHUJBI JATbHEH CBS3M, HE nénonwyeMHe B
OxBajgope. Ilo mpochbe DxBagopa wid  AreHTcTBa IOJPOOHOCTH, KacarolUecs
OCYWIECTBJIEHHS 3TOFO NYHKTAa B OTHOLICHHM ICpefladH B HEABTOHOMHOM MM
aBTOHOMHOM pexuMe HH(OpMaLUH, MOCTYHAaloNed OT YCTPOHCTB ATEHTCTBa JUis
COXpaHeHHS M/WIKX HAONIONEHHS WIM U1 HM3MEPEeHHH, ONpPEAENSIOTCS B

HOHOHHHTCIIBHI)IX ITOJIOKCHHUAX.

b.  Ilpu ycTaHOBIEHHM CBS3M M Mepenaye HHGOPMALUH, KaK 3TO NMPEayCMaTpPUBAeTCs B
NYHKTE a. BbILIE, HAJICKAIUM 00pa3oM YUUTHIBACTCS HEOOXOAMMOCTE OOecredeHHs
3aIUMTBl MHQOpMaUUH, ABJIAIOIICHCS OOBEKTOM COOCTBEHHOCTH, WJIM | KOMMEPUYECKH
YYBCTBUTCABHONH HHGOPMALMH MM TOH HHMOPMAUMHM O KOHCTPYKLUHH, KOTOPYIO
OKBafop CUUTAET 0COO0 HYBCTBHTEIILHOM.
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3ALHIMTA KOH‘DHI[EH[IMAJIBHOFI*l/lH(DOPMAlll/ll/l
Crartps 15

ATEHTCTBO MOAJCPKHBAET CTPOTHH pexuM obecnedeHUs dQQEeKTUBHOH 3alUTHI OT
PACKpBITHS KOMMEPYECKHMX, TEXHOJOTHYECKHX M TPOMBILIEHHBIX CEKPETOB H JPYro
KOH(UIEHUMAILHON HHGOPMAILMH, KOTOPBIE CTAHOBATCSH €My M3BECTHBIMH, BKIIIOYAs
TaKyl0 MH(OpPMALMIO, KOTOpas CTAHOBHTCA H3BECTHOH ATrEHTCTBY B XOAe
ocyliecTBaeHHs HacTosero [Iporokona.

PC)KHM, O KOTOpPOM I'OBOPHUTCA B ITYHKTE a. BBILIEC, BKJIIOYACT, B YaCTHOCTH, NOJIOKCHHUA,
OTHOCAIIHECA K:

1)  OoOlMM TNpHHUMIIAM M CBS3aHHBIM C HHMH MepaM 10 OOpalleHHI0 C
KoHGUACHIHANEHONH HHOpMALINEI;

1)  ycloBMAM HaiiMa IepCOHAlla, KACAIOIIMUMCS 3alUTH KOHOHIEHIHAIBLHON
nHpopMaluy;

ill) nOpolieAypaM B CIOydasX HapylIeHHH WM IpeanojaraeMbIX HapylleHHH
KOH(HIEHUHATHHOCTH.

PexnMm, 0 KOTOpPOM TOBOPHTCS B IIYHKTE a. BBIIE, YTBEPHKAACTCA H MEPUOAHYECKU
paccMatpuBaeTcs CoBeTOM. i

MNPUJIOXKEHHUA
) CTa_TLsI 16 1

[Ipunoxenus k Hacrosuemy IIpoTOKOIy SBISIIOTCA €ro HEOTHEMJIEMOH 4acThio. 3a
HCKIIIOUYEHHEM Lieied BHeceHHs nonpasok B [Ipunoxenus, tepmun "Ilpotokos”, kak
OH ynoTpeOisgercs B HacToslleM JokyMeHTe, o3HauaeT [Ipotokon u IlpunoxeHus,
BMECTE B3STHIC.

B nepeueHs BHAOB JAEATENBHOCTH, YyKa3aHHbIX B Ilpunoxenuu I, W nepedeHs
o0opynoBaHHs U MaTepuana, ykaszanHbIX B [Ipunoxenun II, CoBeTOM MOTYT BHOCHTBCS
NONPAaBKH 110 pPEKOMEHJAaluu co3aaHHoi CoBeToM paboyeld TIpymmbl 3KCIEPTOB
OTKphITOro coctaBa. JlroOas Takas mompaBKa BCTYNAeT B CHIY 4epe3 YeThIpe Mecsla
nocne ee npuHATHs CoBETOM.

BCTYILVIEHUE B CUJIY
Cratesa 17

Hacrosumii [IpoTokon BCTymaeT B cwiy B [J€Hb, KOrja ATEHTCTBO IOJIYYHT OT
DkBajopa MHCbMEHHOEC YBEIOMJIEHHE O TOM, 4YTO 3aKOHOJATEJbHbIE W/MIH
KOHCTUTYIIMOHHBIE TpeOOBaHHA JKBajopa, HEOOXOMUMEIE /IS BCTYIUIEHUS B CHUIY,
BBITOJHEHBI.

DKBaJOp MOXET B JIt000€ BpeMs, 0 TOro Kak HactoAmui [Iporokon BCTYNHT B CHITY,
3asiBUTb, YTO OH OyIeT NpUMEHATH HacTosAMH IIpoToKO HA BpeMEHHOH OCHOBE.

['eHepabHBIA JUPEKTOpP HE3aMEIJMTENbHO HH(POPMHPYET BCE rOCYIapCTBa - YJIEHBI
AreHTCTBa O J1E000M 3asBJIEHHH O NPUMEHEHHUH HacToALero IIporokona Ha BpeMeHHOU
OCHOBE U O €r0 BCTYIUIEHHH B CHITY.
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OIIPEAEJEHUA
Crares 18

s uenen nacrosuiero [Iporokona:

OtHocsANHEC K SJACPHOMY TOIJIMBHOMY HKHKJIY HAYYHO-HCCAE0BATENHCKHE U OOBITHO-

KOHCTPYKTOpPCKHE PabOThl 03HAYAIOT AEATENHHOCTh, KOTOpPasi KOHKPET
moOoMy acniekTy pa3paboTKH npoLecca Wiv CUCTEMBI JI000ro U3 ciie

KOHBEPCHUHU ALCPHOrO MATEpHAJIA,

ooraieHus AIepHOro MaTepuania,
M3TOTORNCHUS AICPHOTO TOMIUBA,
PEaKTOpOB,

KPUTHYECKHX COOPOK,

nepepaboOTKH AIEPHOTO TOTUIMBA,

1y10

00paboTku (He BKIIIOYAs TEPEYNAaKOBKH HJIM KOHIHILL

|
HO OTHOCHTCA K

ero:

HOHHPOBAHHA,

HE [PEYCMATPHUBAIOLLETO Pa3/IE]ICHUs 3JIEMEHTOB, [UI XpaHEHHS WK
3aXOPOHEHMs) OTXO/I0B CPEAHETO HIIH BBHICOKOTO YPOBHS aKTHBHOCTH,
COJIepXKallMX IUTYTOHUH, BEICOKOOOOTaleHHBIA ypaH niu ypan-233,

HO HE BKJIOYAKOT JEATENBHOCTb, OTHOCSALIYIOCA K  TEOpeT
(byHIAMEHTATPHBIM HAYYHBIM HCCIEIOBAHUSAM MM K HAy4HO-HCCIE[
ONBITHO-KOHCTPYKTOPCKMM ~ pab0oTaM N0  MPOMBILUIEHHBIM
pPaAHOH30TONOB, MEIUIUHCKUM, THIPOJIOTHYECKUM U

YCOBCPIICHCTBOBAHHIO TCXHHUYECKOI'O OGCHY)KI/IBBHHH.

[Inomanka oO3Ha4aeT TEPPUTOPHUIO, I'PAHUUBI KOTOPOH OnpeaesIeHbl

COOTBETCTBYIOILEH HHPOPMALIUU O KOHCTPYKIIMH YCTAHOBKH, BKJTFOYAS O
YCTAaHOBKY, @ TaK)Ke B COOTBETCTBYIOLICH HHQPOpPMAalUMH O MECTE Ha

YCTaHOBOK, rJie OOBIYHO MCIIONIB3YETCA ANEPHBIH MAaTEpHall, BKIKOYas 3

HAaXOXIICHHUsI BHE YCTaHOBOK, TIJ€ OOBIYHO HCMNOJIB30BAICH AJCPH

(KOTOpBIC OTPAaHHYMBAIOTCA MECTAMH HAXOXKIEHHS, TJI€ UMEIOTCS TOpAY
OCYLIECTBIIAIACh  JAEATENBbHOCTh, CBA3aHHas C  KOHBEpCHeEH,

U3FOTOBJIEHHEM WM nNepepaboTKOM TOILTHBA).
OOBEKTBI, COBMECTHO Pa3MEICHHBIE C YIOMSHYTHIMH BbIIIE YCTAHOBK
HAaXO0XKJEHUS, C LENIbI0 MPEJOCTaBICHUSA UM HUCIONB30BAHHUS CYLHECTB
oOecrieyeHus, BKIKOYas: ropsyue KaMmepbl s 00paboTKH 00MydeHHb
HEe COJACpXKalluX SJICPHBIA MarepHal,
3aXOPOHEHUS OTXOJOB; a TAKKE 3[aHUS, CBSI3aHHBIE C COTJIACOBAHHBIM
onpezieeHHBIMA DKBaJIOpOM B COOTBETCTBHHU CO CTATheH 2.4.1v) BBILIIE.

CEbCKOX
NPUMEHEHHAM, H3YYEHHIO MOCIEICTBUHH [UIS 3J0POBBS U OKPYKAIOLIC

MUCCKUM  HJIH
OBaTeJILCKUM H
NPUMEHEHUSIM
03AMCTBEHHBIM
i cpelbl U 10

DKBaJIOpOM B
CTaHOBJICHHYIO
XO0XK/JIEHUS BHE
AKPbITOE MECTO
ibIi  MaTepHuall
1e KaMepbl HIIH
oboraueHueM,

ILmomanka BKIIIOYAET TaAKXKE BCE

Ol WJIH MECTOM

€HHBIX CPEJCTB
IX MaTEepHUAJIOB,

YCTAHOBKHM Ui OOpabOTKH, XpaHEHHS H

|
H NIpEeaAMETaMH,

CHATas ¢ JKCIAYAaTalHU YCTAHOBKA HJIM CHATOE C JKCITyaTallMH MECTO HaXOXIACHUSA

00BEKT
WIM  CJejaHbl

BHC YCTAHOBOK O3HA4aKT
JAEMOHTHPOBAHbL

HIH  MECTO

HaXOXJICHHUA,
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Ha  KOTOPLIX

HENPHUTOAHBIMM K 3KCILIyaTallid OCTaBLIHECS
KOHCTPYKIMH U 000py/A0BaHHUE, BaXKHBIE I €e(ero) HCMoIb30BaHM, Ta

K 4TO OHA(OHO)



HE HCTIONB3yeTcA JUIs  XPAHEHUA SAEPHONO“"MaTepHaTa W HE MOXET Jianee
MCTIONB30BAThCA 11 OOpallleHHst C SAEPHBIM MaTEpHAIIOM, €ro o0paboTKM WM
HCTI0JIb30BaHHUA.

OcTtaHoBlieHHas YCTAHOBKA HMJIM 3aKpbITO€ MECTO HAXOXJICHHS BHE YCTAHOBOK
03HAYaIT OOBEKT HJIH MECTO HaXO0XIACHHUSA, JKCILTyaTalusa KOTOPBIX IMpPEKpalll€eHa U U3
KOTOPBIX H3BAT HﬂepHBIﬁ MaTepHall, HO KOTOPBIEC HE CHATHI C IKCILTyaTalHH.

Bbicokoo6orallleHHBIN ypaH 03Ha4YaeT ypaH ¢ oborauieHueM no u3otony ypas-235 20%
WJIH BBIIIIE.

Ot160p mpob OKpYKaKOIIEH Cpeibl B KOHKPETHOM MECTE HaXOXKIACHUS O3HAYaeT OTOOp
npo® okpyxawouield cpensl (Hanpumep, BO3XyXa, BOIbl, PaCTUTENBHOCTH, IIOYBBI,
3arpA3HEHHIA) B ONpE/ICIECHHOM ATEHTCTBOM MECTE HaXOXKICHHS U HETIOCPEICTBCHHON
OIM30CTH OT HEro ¢ UEJBI0 CONCHCTBUS ATEHTCTBY B MOJAIOTOBKE BBIBOAOB 00
OTCYTCTBHH HE3asBJICHHBIX SIEPHOr0 MaTepHaia WIH SJEPHOH AEATETBHOCTH B 3TOM
OMpe/IeIEHHOM MECTe HaX OXK/ICHHS.

Ot6op npob okpyxkaromeil cpenbl Ha OOIIMPHON TEPPUTOPHM O3HAYaeT oTOOp Mpobd
OKpYXXalomen cpensl (Hanpumep, BO3QyXa, BOABL, PACTUTCILHOCTH, ITOYBEI,
3arpPS3HCHUIA) B psiie OMNpPEHENICHHBIX ATIEHTCTBOM MECT HAXOXKAEHHA C LIENBIO
COACHCTBUS ATrEHTCTBY B HOATOTOBKE BBIBOAOB 00 OTCYTCTBUM HE3asBJIECHHBIX
SAEPHOTO MaTepHaja WM sIEpPHON NEITEIbHOCTH Ha OOIUPHOH TEPPHTOPHH.

SepHblid MaTepHall COMIACHO ONpPEAEICHHUIO, JaHHOMY B cTaThe XX YcTaBa, 03HaYaer
MOGOH MCXOAHBIH MaTepHan Wi Jiioboi crielHUaNbHbIA pacIleTUIsIoMMiics MaTepHa.
TepmuH "ucxonHbIH MaTepHal" He IO/DKEH TOJKOBATHCSA KaK IIPUMEHSIOIUACS K pyne
Wi otxonam pynel. Jlroboe ompeneneHue, naHHoe COBETOM B COOTBETCTBHHM CO
cratbeli XX VYcraBa AreHTcTBa nociie BCTYIUIEHHS B CHJIy Hactosuero [IpoTtokona,
KOTOpO€ PAaCHIMPSET CIMCOK MATEPHAIOB, CYMTAIOHIMXCS UCXOAHBIM MaTepHAJIOM HIIH
CMELMATBHBIM PACIHETUISIONMMCS MAaTEpHAlOM, BCTYNAaeT B CHJIY B COOTBETCTBHU C
HacTosIuM [IpoTOKOIOM TONBKO MMOCIE IPHHATHSA DKBAJOPOM.

YcTaHoBKa 03HA4YaeT:

1) pC€aKTOp, KPUHTHYECKYIO C60pKy, 3aBOJ IO KOHBEPCHH, 3aBOA 110 H3TOTOBJICHUIO,
nepepa6aTLIBa}omyxo YCTaHOBKY, YCTaHOBKY JUIsI pasAcjeHUsA H30TONOB HIIH
OTACIBHOE XPAaHHUIIUILIE, WIH

i1) mo0oe MeCTO HaXOXACHUS, Te OOBIYHO HCHOIb3YeTCs SAEPHBI MaTepyan B
KOJIMYECTBaX, MPEBBINIAIOINX OJUH 3)PEKTUBHBIA KHIOFPaMM.

MecTo HaxoX/EeHWs BHE YCTAHOBOK O3HAdaeT Jr000H 00bekT uiau moboe MecTo
HAaXOXICHUN, KOTOpble HE SNBJIAIOTCS YCTAHOBKOH, M rAe OOBIYHO HMCIONB3YETCA
SZIEPHBIH MaTepuall B KOJHYECTBAX, PABHBIX OJHOMY 3()(HEKTHBHOMY KHJIOTPaMMy HJIH
MEHee.

13



COBEPUHIEHO B Bene 1 oktsa6ps 1999 roga B JBYX 3K3EMIUIIpaX Ha HCHAHCKOM
A3BIKE.

3a PECITYBJIMKY 3KBAOP: 3a MEXXAYHAPOJHOE ATEHTCTBO
1O ATOMHOHN SHEPI'UU:

(noonucw) ' (noonuce)

ITocon Iatpucuo Ilanacuoc Moxamen Dnbbapanen

IMoctosiHHbIH npencraButens pyu MAI'ATO I'enepanbHBIA JUPEKTOP
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i)

vi)

vii)

viii)

[MTPUJTIOXXEHUE I

ITEPEYEHBb BUJIOB JAEATEJIBHOCTH, O KOTOPBIX TOBOPUTCA
B CTATBE 2.a.1iv) HACTOSLIEI'O ITPOTOKOIJIA

H3roTtoBneHue poTopHbIX TpyO st LEHTPUGYT UM cOOpKa ra30BbIX LEHTPUPYT.

PotopHble TpyObl Ansd HEHTPHQYT 03HAYalOT TOHKOCTEHHbIE LMIHHIPBI, OMMCAaHHE
KOTOPBIX NpuBeaeHo B pazaeine 5.1.1 b) [Tpunoxenus I1.

I'azoBbie neHTpU]YTH 03HAYAIOT LEHTPUGYTH, OMUCAHUE KOTOPBIX IPHUBEACHO BO
BBOJIHOM 3aMeuaHuy K pazzeny 5.1 Ilpunoxenus I1.

H3zroroBnenue auddy3uoHHBIX 6aphepoB.

Juddysuonnsie Gappepbl 03HAYAIOT TOHKUE MOPHUCTHIE QUIBTPBI, OMMCAHUE KOTOPBIX
npusezeHo B pazneine 5.3.1 a) [punoxenus IL

HsroroBneHue win c6opKa CUCTEM, UCTIOJIB3YIOIIIUX JIA3€CPHIL.

CHucTeMbl, HCIOJIB3YIONIKE JIa3ephl, 03HAYAI0T CUCTEMBI, BKIIOYAIOLIME TE NPEIMETHI,
OIMCaHUE KOTOPHIX NpuBeaeHO B pasaeie 5.7 [Ipunoxenus 1.

HsroTtoBnenue Ui cOopka 31€KTPOMarHUTHBIX CENapaToOpoB H30TOINOB.

ONEeKTPOMAarHUTHHIE _CENapaTopbl H30TOMOB O3HAYalOT TE MPEAMETH,, O KOTOPBIX
rooputcs B paszaene 5.9.1 [Ipunoxenus I u koropsie cofepaT UCTOUHHKH HOHOB,
OIKCaHHE KOTOPBIX NMpUBe/ieHO B pazjene 5.9.1 a) [Ipunoxenus I

H3rorosnenue uim cOopka KOJOHH I 3KCTPAaKIIHOHHOTO 000py10BaHHUA.

Ko0HHBI MM JKCTPaKUMOHHOE OOOPYJAOBAaHHE O3HAYAIOT TE€ MPEIMEThI, OMUCAHHE
KOTOPBIX NpHBeACHO B pazgenax 5.6.1, 5.6.2, 5.6.3, 5.6.5, 5.6.6, 5.6.7 u 5.6.8
[Tpunoxenns 11

H3roToBnenne  pasfenMTENbHBIX  COMEN  WJIM  BHUXPEBBIX  TpyOok A
a3pPOIMHAMHUYECKOr0 000TaIleHHUS.

PasnenutensHble comia UM BUXpEBble TPYOKH /Ui a3pOAMHAMHYECKOrO 0OOralieHUs
03HayaloT pa3feHTENbHbIEC COMIA U BUXPEBbIe TPYOKH, OMMCAHUE KOTOPBIX MPUBEIEHO
COOTBETCTBEHHO B pazzenax 5.5.1 n 5.5.2 Ilpunoxenus I1.

H3srorosnenue uim cbopka CUCTEM IeHepaliii YpaHOBOM IJ1a3MBbl.

CucreMbl FeHEpauyy ypaHOBOH IUIa3MBbl O3HA4YalOT CHCTEMBI AJIsl TEHEPALUH YPaHOBO#
IJ1a3MBbl, OMHCaHHE KOTOPBIX NpUBeAeHO B paszeine 5.8.3 [Ipunoxenus L.

N3roToBieHHEe UMPKOHUEBBIX TPYO.

LlnpkoHHeBbIe TPYOb! 03HA4alOT TPYOBI, ONMUCAHUE KOTOPBIX NIPHBEAEHO B pasaere 1.6
IMpunoxenus IL




X1)

Xii)

xiif)

Xiv)

XV)

Hp0H3BOIICTBO WJIM TIOBBIIIEHHE KayecTBa THKeI0H BOAbI HIIH ueﬁTepH 1.

Tsokesas BoJIa Wil ACHTEPUI O3HAYAIOT AEUTEPHH, TSHXKETY0 BOLY (OKCUA NeHTepus) U
nroboe Ipyroe coeiMHEHUE NEHTEpUs, B KOTOPOM OTHOLUCHHUE YHCJIa aTOMOB JEUTEPHA
K YMCITy aTOMOB Bojiopo/a npesbituaet 1:5000.

U3rotoBiieHHe rpaduTa aAepHOM YHCTOTHL.

I'padut s/1epHO# YUCTOTHI O3HAYAET rpaduT, ypOBEHb YUCTOTHI KOTOPOro BBILIE, YEM 5

o 3
MUHJUTHOHHBIX 4acTed GOPHOr0 3KBUBAJIEHTA, a IJIOTHOCTH mpeBbiliaeT 1,50 r/cm’.

H3zrotoneHue KOHTCﬁHCpOB A1 o6nyquH0r0 TOILIMBA.

KoHTeiiHep s 06JIy4eHHOro TOIUIMBA O3HAYAE€T €MKOCTh IS IEPEeBO3KH H/WUIH
XpaHeHUs OOJYyYEHHOTO TOIINBA, OOECIEYUBAIOUIYI0 XHMHUYECKYH), TEIUIOBYI0 H
palMalMOHHYIO 3alllMTy, a TaKXKe OTBOJ Telula pacmnaja BO BPEMs K NEPEMELICHMS,
NEPEBO3KH U XPaHEHHUS. '

HI3roToB/icHHEe PeaKTOPHBIX YIPaBIAIOIMX CTEPHKHEH.

PeakTOpHBIE yNpaBIAIOMIME CTEPXKHH O3HA4YalT CTEPXKHH, OINHMCAHHE KOTOPBIX
npHBeAcHO B paszene 1.4 Ilpunoxenus 1L

H3roroBnenne 6e30MacHbIX C TOYKH 3PEHUS KPUTHIHOCTH OaKOB U pe3epBYyapoB.

bejonacHele ¢ TOYKM 3pEHHs KPUTHYHOCTH Oakd H pe3epByaphbl| O3HA4alOT Te
HPEAMETBI, OITMCAHHE KOTOPBIX MPUBEICHO B pazzenax 3.2 u 3.4 [Ipunoxenus 1.

H3roToBiacHue MalIHH 1151 p}’6KI/I 06Hy‘{CHHI>IX TOILTHBHBIX JJICMCHTOB.

Mauvsel Juis pyOku oOJIY4CHHBIX TOMJIMBHBIX 3JEMEHTOB O3HAa4al0T 000pYHOBaHHE,
onucaHHe KOToporo npusejeHo B paszaene 3.1 [Npunoxenus IL.

CoopyxeHue ropsaux Kamep.

[opsune kaMepbl O3HAYAIOT KamMepy HJIM COeTHHEHHbIe MEXTy cob0i Kamepsl 00IIHUM

006bEMOM HE MeHee 6 M°, CHAGKEHHBIC .3AIUUTOM, PaBHOH WJIM [IPEBBIIAIOLICH

‘ |
skBuBajeHT 0,5 M OeToHa MIOTHOCTBIO 3,2 r/em’ wim 0oJiee, YKOMILIIEKTOBAHHBIE

e |
060pyIIOBaHPI€M IJIA TIPOBEACHHA OICpanid ¢ HCII0JIb30OBAHHUEM JUCTAHLAOHHOI'O

YIIpaBJICHHUS.




[TPUJIOXKEHME 11

[TEPEYEHb COI'JTACOBAHHOI'O OBOPYZIOBAHUWS U HEAAEPHOI'O MATEPUAJIA

1.1.

1.2.

AJ OTYHETHOCTHU Ob OKCITOPTE U UMITIOPTE B COOTBETCTBUU CO

CTATBEH 2.a.ix)
PeaxTopsl u peakTopHOe 000pyaI0BaHUE
KomniekTHbI€ siiepHbIe peaKTopbl

SnepHble peakTophl, crnocoOHble paboTath B PEXKMUME KOHTPOJIHPYEMOMH
CaMOIIOIEPKHUBAIOLIEHCS LEIMHOA peakuuH [EJICHHs, HCKIIoYash peaKTopbl
HYJIEBOH MOIIHOCTH, KOTOpBIE OIPEACATCS KaK pEakTOpbl C MPOECKTHBHIM
MaKCHMaJIbHBIM  YPOBHEM [MPOU3BOACTBA I[UIYTOHHA, HE MPEBBILIAIOIIUM
100 rpamMMoOB B roz.

[TOACHUTEJIbBHOE 3AMEYAHUE

"SnepHsiii peakTop" B OCHOBHOM BKJIIOYAET Y3JIbl, HAXOASALIMECS BHYTPH KOpPITyca
peaKkTopa WJIH HeMOCPEJCTBEHHO PUMBIKAIOIHE K HEMY, 000pYIOBaHHE, KOTOPOE
KOHTPOJIUPYET YPOBEHb MOLIHOCTH B aKTHBHOH 30HE, U KOMIIOHEHTBI, KOTOpPBIE
0OBIYHO COZlepXKaT TEIUIOHOCHTEIb IEPBOr0 KOHTYpa aKTUBHOW 30HBI peakTopa,
HJIH BCTYTAIOT C HUM B HEMOCPEACTBEHHBIH KOHTAKT HJIH YHPABIIAIOT HM.

He npennonaraeTcs MCKIIOYEHHE PEaKTOPOB, KOTOPBIE HA/JIekKalUMM o0Opazom
MOriIM OBl MOABEPrHYTHCA MOAMGHUKALMU JUIs TPOM3BOACTBA 3HAYHTENHHO
Oonbuiero kommuecTBa, 4deM 100 rpaMmoB IuiyToHMs B roA.  Peakrtopsi,
NpeAHa3sHAYCHHBIE Ui JUIMTENBHON 3KCILTyaTalldM Ha 3HAYUTEJIbHBIX YPOBHSX
MOIIHOCTH, HE3aBUCHMO OT CTEIIEHU MX BO3MOXHOCTEH NMPOU3BOJCTBA ILTYTOHHS,
HE pacCMaTPHBAIOTCS KakK "peaKkTopbl HyJeBOH MOIIHOCTH".

Peakropuue Kopnyca BbICOKOIo 1aBJICHHUA

Merammuueckue kopmyca B cOope MM HMX OCHOBHBIE 4YacTH 3aBOJCKOrO
H3TOTOBJICHUA, KOTOPBIE CNIEUMAIBHO INpEAHAa3HauY€Hbl WIM MOJATOTOBJIEHBI s
pasMELICHUs: B HUX aKTUBHOH 30HBI SAEPHBIX PEaKTOPOB, KAk OHH ONPEJCIICHEI B
nyHkte 1.1. Beime, #  crnocoOHBIE  BBACPKUBATH pabouee  maBieHUE
TCIUIOHOCHTEIIA NICPBOIr'0 KOHTYpAa.

[NOACHUTEJIBHOE 3AMEYAHUE

BerHX}i IIMTa KOpIyca BBICOKOro JaBJICHHUA PCAKTOpa OXBATbLIBACTCA
NYHKTOM 1.2 xak OCHOBHas, 3aBOJCKOT0 U3rOTOBJICHHA, YaCTh KOPITyCa BBICOKOI'O
JaBJICHHA.

BHyTpeHHue yacTH peakTopa (Hanpumep, NMOJIEpKUBAIOIINE KOJOHHBI U IUIMTHI
aKTHBHOM 30HBI U IPyrHe BHYTPEHHHUE YaCTH KOPITyCa, HaNpaBJAioHe TPYOb! AJis
PETyIMpPYIOIUX CTEPXKHEH, TEIUIOBbIE 3KPAHBI, IEPErOPOAKH, TPYOHBIE PELIETKH
aKTUBHOH 30HBI, IUIACTHHBI Juddy3opa U T.4.) OOBIMHO NOCTABIAIOTCH
MOCTaBIIMKOM peakTopa. B HEKOTOpBIX ciTyyasX ONpENENiCHHbIE BHYTPCHHHE
ONOpPHbIE KOMIIOHEHTBHI BKJIIOYAIOTCS B H3TOTOBJEGHHE KOPIYyca BHICOKOIO
NaBlleHHA. OTH TNPEIMETHl SBJAIOTCA JOCTaTOYHO BAKHBIMU C TOYKH 3pPEHHA
0€30MacHOCTH M HAJSKHOCTH IKCIUTyaTAlMM PEaKTOPOB (M CIEAOBATENLHO, C



1.3.

1.4.

1.5.

1.6.

1.7.

TOYKH 3PCHHUSA TapaHTHHHBIX OO0s3aTeNbCTB M OTBETCTBEHHOCTH IOCTABLUIMKA
peakTopa), 4TOObI MX [OCTaBKa BHE PAMOK OCHOBHOIO COTJIALIEHHs O MOCTAaBKE
CaMoro peakTopa He cTaja Obl 0ObIuNONW MpakTHKOH. llo3ToMy, XOTS OTAE/NbHAs
MOCTAaBKa 3THX YHHKAIBHBIX, CTICLMATBHO [PEIHA3HAYEHHBIX H NOJTOTOBIEHHBIX,
BaXKHBbIX, KpPYMHBIX W JOPOFOCTOSUIMX TPEIMETOB HE obs3arensHo Oyzer
paccMaTpuBaThCA Kak BbINajawmolias u3 chepsl HHTEPECOB, | TAKOH Criocod
HOCTaBKH CYMTAETCH MAJIOBEPOSATHAIM.

ManiMHbI A4 3arpy3KU U BBITPY3KH PeaKTOPHOI0 TOMJINBA

ManunynsropHoe  o0opyloBaHHE, CHELHANBHO  MpEJHA3HAUYCHHOE  HJIH
IOJrOTOBJICHHOE /IS 3arPy3KH MJIM M3BJICYEHHS TOILIMBA U3 SAEPHBIX PEAKTOPOB,
KaK OHM OnpelesicHbl B NyHKTe 1.1. Bhille, KOTOpoe MOXET HCIOJIB30BAThHCH,
KOIrZla peakTOp HaxOOWTCH [10J Harpy3Kko¥, MM 00JIafaeT | TEXHUYECKUMH
BO3MOXKHOCTSIMM  JUIi TOYHOIO TMO3ULIMOHHPOBAHUSA WJIH OpPUEHTUPOBAHMA,
NO3BOJIAIOIIMMH TIPOBOJIUTh Ha OCTAHOBJICHHOM PEaKTOpeE CIIOKHBIE paboTsl MO
nieperpy3ke TOIUIMBA, HPU KOTOPHIX OOBIYHO HEBO3MOXHBI HEIOCPEICTBEHHOE
Ha0JII0IeHNE WM IPAMOI 1OCTYTI K TOTLIHBY.

PeakTopHbIe yNIpaBJIsIlOIHE CTEPKHH
CrepixHu, crieHaIbHO NpeAHAa3HAYCHHBIC WIK MOTOTOBJICHHBIE JJIS YIIPABICHHUS

CKOPOCTBIO PEaKUUH B SJEPHBIX PeaKTOpax, Kak OHHM ONpe/eseHbl B MyHKTe 1.1.
BEIIIIE.

NMOACHUTEJIBHOE 3AMEYAHHUE

Crona xe BKJIHOHAOTCS, TOMHMO YacTH, NOTJIOLIAIONIEH HEHTPOHEI, €e OTIOPHBIE H

. |
MMOABCCHBIC KOHCTPYKUHH, €C/IU [TOCTABKa IIPOU3BOIUTCA pa3sAC/IBHO.

PeakTOopHbIE TPYObI BHICOKOI'O 1aBJICHHA

TpyObi, KOTOpHIE CHENUANIBHO TNPeIHAa3HAYEHbl WM [OATrOTOBIICHBI JUIS
pa3MEIICHUs B HUX TOILIMBHBIX 3JIEMEHTOB U TEIJIOHOCUTENS NEPBOro KOHTYPa B
peakTopax, Kak OHHM ONpeZeseHbl B nyHKTe 1.1. Bbime, npu pabouem naBieHUH,

npesbimaroniem 5,1 MIla (740 dyHt/kB. q10iim).
IupkoHueBbie TPYObI

Tpy6sl unn cOOpKM TPy M3 METALTHYECKOTO LUPKOHMA HJIM €ro CIUIABOB, IO
Becy npeseimatonine S00 kT B TedeHHe n1000ro 12-MecagHoro nepuona, KOTopeie
CICLHAIBHO MPEAHA3HAYEHbl WJIH MOJArOTOBIEHBI I HCTIONB30BAHKA B
peakTopax, KaK OHH ONpeJeJIeHbl B MyHKTE 1.1. BhIlIE, 1 B KOTOPHIX OTHOLICHUE

1o Becy radHHs K IIHPKOHUIO MeHbIe dem 1:500.
Hacochbl nepBoro KOHTypa TenJ0HOCHTE s
Hacocsl, cneunansHo npeqHa3HaYeHHbe WM HOATOTOBICHHbIE IS MOIEPXKaHUA

LMPKY/IALUUA TEIUIOHOCHTENS TIEPBOT0 KOHTYpPa AJACPHBIX PEaKTOPOB, KAaK OHH
olpeJeneHsbl B IyHKTe 1.1. Bpie.




2.2

[TOSICHHUTEJIBHOE 3BAMEYAHUE - -

CneunanbHo NPCAHA3HAYCHHBIE WK MTOATOTOBJIEHHBIE HACOCHI MOTYT BKJIKOYATH
CIOXHbBIC, YIUIOTHCHHBIE HAH MHOIOKPDATHO YIUJIOTHEHHBIC CHCTEMbl A
NpeAOTBpaICHUA YTCUYKH TCIUIOHOCHTENSI [EPBOr0 KOHTypa, TEpMCTUYHBIC
HAaCcOCbl H HACOCBI ¢ CHCTCMAMHU I/lHepI_[I/laJ'IBHOf;[ MacCcChI. 3to OnpeacacHUueC
KacacTCAd HaCOCOB, AaTTECTOBAaHHBIX IIO KJIacCy NC-1 unM 3KBHBaJE€HTHBIM

' CTaBnJapTam.

HennepHbie MaTepuaJibl 1J18 PpEAKTOPOB
JeiiTepuii n Tsxes1asi BoAa

Hentepuii, Tsoxkenas Boja (OKHCh JeiTepus) M o0oe Apyroe coeanHEHHE
JAeHTEepHA, B KOTOPOM OTHOINEHHE ACHTEpHA K aToMaM BOJOPOAA MpPEBHILIAET
1:5000, npenHasHaueHHbIE Ul MCHONB30BaHUSA B S/IEPHBIX PEAKTOpax, Kak OHH
onpezaeneHs! B myHkTe 1.1. Beie, B koiMuecTBax, npesbimatonmx 200 kr atoMoB
JeAtepus A mo0oi  ONHOM  CTpaHBI-MOJydareas B TeUeHHEe JH000ro
12-Mecsa4HOrO nepuoaa.

AnepHo-uncThIil rpadpuT

'padur, HMEIOIMHA CTENEHb YUCTOTHI BBINE S5-MHIUIHOHHBIX  OOpHOro
3KBUBAJICHTA, C TUJIOTHOCTBIO Oonbmie yem 1,50 I‘/CMS, NpeIHa3Ha4YeHHbIH I
HCIOJIB30BaHHA B SJCPHBIX PEAKTOpaX, KaK OHH OINpPEEIICHH! B ITyHKTE 1.1 BbIlie,
B KOJIMYECTBAX, MPEBBIILIAIONIMX 3x10* kr (30 MeTpuveckux TOHH) IJIA JIOOOH
OIHOH CTpaHBI-NOJIyYaTeNs B TeYeHHe JTI000ro 12-Meca4HOro nepuo/a.

ITPUMEYAHHUE

JUid 1enell 3KCINOPTHOrO KOHTPOJIA IIPaBUTENILCTBO ONpedenseT, OyayT M
3KCIIOPTHBIE MApTHH COOTBETCTBYIOLIETO BBILICYKa3aHHBIM XapaKTEPUCTHKAM
rpaduTa UCrOIB30BATHCS B SEPHBIX PEAKTOPAX.

YcTaHoOBKH /A nepepaﬁonm OﬁJIy‘leHHle TOILUVIHBHBIX JJICMEHTOB H
060pyu03a}me, CIICHIHAJILHO NPEAHAZHAYMCHHOC HJAH NOATOTOBJCHHOE IJiAA
3TOro

BBO/JHOE 3AMEYAHUE

Ilpu nepepaboTke O0OMYyYCHHOr0 SJEPHOTO TOIMIMBA IUTYyTOHHH H  ypaH
OTAENSIOTCSA OT BBICOKOAKTUBHBIX MPOJYKTOB AENEHHS H APYTHX TPAHCYPAHOBBIX
3/MeMeHTOB. [l Takoro pas[elicHUs MOTYT HCIOIb30BaThCA pa3/inuHbIE
TeXHoJIoru4eckue mpoueccel. OnHako co BpemeHeM mpouecc "[lypekc” cran
Haubosiee pacnpoCTpaHEHHBIM M IPHEMIIEMBIM.  JTOT MPOHECC BKJIIOYAET
pacTBOpeHHE OOJy4eHHOTO SJEpHOTO TOIUIMBA B A30THOH KHCIOTE ¢
NOCHAEeIYIOUIMM  BBIACICHHEM YypaHa, IUIyTOHHS M HPOXYKTOB  JIEJICHHUsA
DKCTpAKLMEN pacTBOpUTEIEM ¢ IoMoUIbl0 TpHOyTHIIhOChaTa B OpraHMYECKOM
pasbaBuTene.

TexHonoruyeckue IMpoLECCH Ha pa3iuyHBIX ycTaHOoBkax Tumna "[lypekc"
AQHAIOTUYHBI M BKJIIOYAIOT: HM3MEIbYCHHE OOJy4eHHBIX TOILIMBHBIX 3JIEMEHTOB,
pacTBOpEHHE  TOIUIMBA,  JKCTPAaKLUUIO  PACTBOpUTENEM W  XpaHEHHUe
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TEXHOJIOTHUECKON JKMIKOCTH.  MOXKET HMEThCA TaKKe 060|py1103aHue ISt
TEMJIOBOH JIEHUTPALIMM HHUTpaTa ypaHa, KOHBEPCUH HUTpaTa IUIyTOHHS B OKHCHh
WJIK METaJLT, a Takxke i1 oOpaboTKH KUAKHX OTXOLOB, CONEPIKALIMX MPOAYKThI
JeJIEHUsl, 10 MOJy4YeHHst (HOpPMBI, MPHTOAHOH IS NPOJODKHUTEIBHOIO XPaHEHUS
nin 3axopoHeHus. OJHAKO KOHKPETHBIE THIBI H KOH(GUrypauuss o60pynoBaHHs,
BBIMOJHSAIOIIErO 3TH GYHKIMH, MOTYT pa3jinyaTbCi Ha pa3jIMYHBIX YCTAHOBKAx
tuna "[lypekc" 1no HECKONbKMM MNpPHYMHAM, BKJIIOYas THIbI| U KOJIMYECTBO
OOJYy4EHHOr0  SJEPHOrO  TOIUIMBA,  MOAIEXawero  nepepabotke, H
OpPE/NoiaraeMbplii  IPOLIECC OCAXKACHUSA H3BICKAEMBIX MATEPHAIOB, a TAKXKe
NpHHUMIBL  obecrieueHnst 0e30MacHOCTH M TEXHHYECKOro | OOCITyXHMBaHH,

MPUCYIHE KOHCTPYKIMH JaHHOH OOCTaHOBKH.

"YcraHoBKa Juis nepepaboTKH OOJNyYEHHBIX TOIUIMBHBIX BJIeMel-.lTOB" BKJIIOUAET

000pyIOBaHHE H KOMIIOHEHTHI, KOTOPble OOBIYHO HAXOIATCA B MPAMOM KOHTAKTE
. |

¢ 00JTly4eHHBIM TOIUIHBOM H OCHOBHBIMHU TEXHOJIOTHUECKUMH NTOTOKAMH SCPHOTO

MaTepHajia U NpoOAYKTOB ACJICHHA, H HCTIOCPEACTBEHHO YITPABIAOT HMH.

OTH npouecchl, BKIIOYas MOJHBIC CHCTEMBI I KOHBEPCHH ILTYTOHHS H
IIPOU3BOJICTBA METAJUTMYECKOrO IUTYTOHHUS, MOTYT OBITH HAEHTHOUIMPOBAHBI IO
MepaM, [pPUHHMaeMbIM JUIS [IPeJOTBpAILCHHs OHaCHOCTeI‘/'lE B CBS3H C
KPUTHYHOCTBIO (HampuMep, MepaMH, CBSI3aHHBIMH C I'€OMETpHEH), 00syyeHHeEM
(HarpuMep, myTeM 3alIUTHl OT 00JydeHHUs) H TOKCHYHOCTBIO (HallpHMep, MepaMu
IO YAEPXKaHHIO).

IIpenmetrsl 00OpynoBaHHs, HAa KOTOpBIE, KaK CHMTAETCs, pacIpOCTPAHAETCS
sHauenne ¢passl "M 0OOpYyNOBaHME, CNEUHATEHO MpPEJHA3HAYEHHOE HIIH
NOATOTOBIEHHOE" U1 1nepepaboTkM OOJNyYEHHBIX TOIUIMBHBIX JJIEMEHTOB,
BKJIFOYAIOT:

Maumunb! s pyﬁKH oﬁnyqem{ux TOILIMBHBIX 3JIEMEHTOB

BBOJHOE 3AMEYAHHUE

310 000pYyNOBaHHE HCIIONB3YETCA I BCKPHITUSA OOOJIOYKM TOILIMBA C LIENBIO
MOCIEAYIOMIEr0 pacTBOPEHHs OOJydEHHOro siAEpHOro MatepHana. Kak nmpasuino,
UCTIONB3YIOTCA CHELHAIBHO NPEJHA3HAYCHHEIE, CKOHCprI/IpOBaHI‘{BIe Uit pyOKH

METajlla YCTPOHCTBA, XOTS MOXET HCIONB30BaThCA W 0o0jiee, COBEPIIEHHOE
000pyIoBaHHE, HATIPUMED Jla3ephl.

JMCTaHIMOHHO yNpaB/IsieMOe 000PYyA0BaHHUE, CIIELUMATBEHO NpeHA3HAYCHHOS WK
NOATOTOBJIEHHOE JUISl HCIIOJIb30BaHHS Ha YCTAHOBKE MO MepepaboTKe, KaKk OHa
onpesieNieHa BHIUIE, A PE3KH, PyOKH WIH HApe3KH COOPOK, IIy4KOB HJIH
CTepXHel 00Ty4YeHHOrO AAEPHOrO TOILIUBA.

AuccoabBepbl

BBOJHOE 3AMEYAHHUE

B nmcconbBepsl 00BIMHO MOCTYMAET M3MENLYEHHOE 0TpaboTaBlIee TOILIMBO. B
3TMX O€30MacHBIX C TOYKM 3PEHHUS KPUTUYHOCTH pe3epByapax OOTyueHHBIH
s7IepHbI MaTepHal pacTBOPAETCA B a30THOH KHCIOTE, M OCTAMOLIMECS o0pe3ku
000JI04€eK BBIBOJAATCH U3 TEXHONOTHYECKOTO IOTOKA.
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‘bBe3onacHbie ¢ TOYKH :3peHHss KPMUTHYHOCTH pe3epByapbl (Hampumep, Majloro

JUaMeTpa, KOJbLEBBIE WJIM MpPSAMOYTOJbHBIE PE3EpPBYapbl), CIIEUHATIBHO
npeJHa3Ha4YeHHbIE WJIM MOJArOTOBJEHHBIE JUIS MCHOJIB30BAaHUA HA YCTAHOBKE I10
nepepaboOTKe, KaK OHH OINpEIENieHbl BbIIIE, [UIA PACTBOPEHHS OOIYYEHHOrO
ZIEPHOTO  TOIUIMBA,  KOTOpbie  CMOCOOHBI  BBIIEP)KMBATL  TOPAYYIO,
BBICOKOKOPPO3MOHHYIO JKHAKOCTH H MOTYT [IHCTAHLIMOHHO 3arpyXarbCsi H
TEXHHYECKU OOCITY)KUBATHCS.

IKCTPAKTOPbI H 000PYI0BAHHKE VISl IKCTPAKIHH PACTBOPHTENIEM
BBOJHOE 3AMEYAHHE

B 9KCTpakTOphl C pacTBOPUTENEM MOCTYNAET KaK PacTBOP OOJYUYEHHOIO TOINJIMBA
U3 JHCCOJBBEPOB, TaKk M OPraHHYECKHH pacTBOp, C IIOMOLIBIO KOTOPOIo
pa3iensiorcs ypaH, IUTYTOHMH H TNpOAYKTHl JeneHus. OOopynoBaHHe s
IKCTPAKIIHH PACTBOPHTE/IEM OOBIYHO KOHCTPYHUpPYETCS TakuM 00Opa3oM, UTOOBI
OHO YAOBJETBOPSUIO JKECTKMM OKCIUTYyaTallMOHHBIM TpeOOBAHMAM, TaKHM, Kak
JUTATENBHBIA CPOK CIYyXObI 0e3 TEXHHYEeCKOro OOCITY)KHBAHHS HIH JIerKas
3aMEHSAEMOCTB, MPOCTOTa B 3KCIUTyaTalldH M YNPABJICHUH, a TakKe MOKOCTh B
OTHOIIEHHH H3MEHEHHS MapaMeTPOB MPOLECCa.

CnennansHO  TpeAHa3HAYEHHBIE WM IOJTOTOBJICHHBIE  3KCTPaKTOpHl €
pacTBOpUTENEM, TakKWe, KaK HAcaJoyHble MM MY/IbCALIHOHHBIE KOJIOHHBI,
CMECHTEIbHO-OTCTOHHBIE annapaThl WIKH LIEHTPOOEXKHbIE KOHTAKTHBIE allaparhl
IJI1 MCTOJIG30BAaHMSA Ha YCTaHOBKE MO 00paboTke 0O0Iy4eHHOro TOIUIMBA.
DKCTPAKTOPbl C PACTBOPUTENEM IOJDKHBI OBITh YCTOHYMBBEI K KOPPO3HOHHOMY
BO3IEHCTBHIO A30THOM KHCJIOTHL.  DKCTPAaKTOpHl C pacTBOpHUTENEM OOBIYHO
M3rOTaBJIMBAIOTCS C COOIOIEHHEM YPE3BBIYAHHO BHICOKUX TpeOOBaHHi (BKIIOYast
NIpUMEHEHHE CIEUHUANbHBIX METONOB CBapKH, HWHCNEKUWH, obecneueHHe M
KOHTPOJIb Ka4ecTBa) H3 MAJOYIVIEPOAUCTHIX HEPIKABEIOLIMX CTalled, THTaHa,
L[MPKOHHUS WIH APYTUX BBICOKOKAYECTBEHHBIX MaTEPHAJIOB.

XuMHYECKHE pe3epByapbl 1JIs BbIIEPKHBAHUS WJIH XpPaHEHUSs

BBO/JHOE 3AMEYAHHUE

Ha »Tame 3KCTpaknMH  pacTBOpUTENeM  o0Opa3ytoTCs TpH  OCHOBHBIX
TCXHOJIOTNYCCKHUX TIIOTOKa XHIAKOCTH. Pe3epByapLI A BBIACPXKUBAHHUS WU
XpaHEHHs WCIOJB3YIOTCA B JajbHelleil o0paboTke BCEX TpeX NOTOKOB
CJIEIYIOLIMM 00pa3oM:

a) pacTBOp YHCTOI'0 a30THOKUCIIONO ypaHa KOHLUEHTPUPYETCA BBINIAPHBAHHEM
U IIPOUCXOOUT MpouecC ACHUTPALHH, I'IC OH IpEBpaNlacTCa B OKCHI YpaHa.
OTOT OKCHJL MOBTOPHO UCIIOJIB3YETCA B AACPHOM TOITHBHOM ITHKIIC;

b)  pacTBOp BBICOKOAKTUBHBIX IMPOIYKTOB JICICHUSA OOBIMHO KOHUHEHTPUPYETCS
BBINAPMBAHHUEM M XPAaHHTCH B BUJEC KOHLEHTPUPOBAHHON MUIKOCTH. IJTOT
KOHLEHTPAT MOXET BIIOCJAEICTBUM MPOMTH BHINAPUBAHME MM OBITH
npeoOpa3oBaH B popMy, IPUTOIHYIO AJIs XPAHEHHUS WIIH 3aXOPOHEHUS;

C) pacTBOp YHMCTOrO HHUTpaTa IUTYTOHWS KOHLEHTPHUPYETCA M XPaHHUTCH IO
MOCTYIUICHHSI Ha [JajbHEHINHE 3Tanbl TEXHOJIOTMYECKOro mpouecca. B
YaCTHOCTH, pPe3epByaphl Ul BBIICPXKHBAHHA MM XPaHEHHUS PacTBOPOB



3.5.

3.6.

TUTYTOHHUS KOHCTPYHPYIOTCS TAKMM 00pa3oM, YToOb! H30€XKaTh CBA3aHHBIX C
KPUTUYHOCTBIO NpoOieM, BO3HUKAIONIMX B pe3yjibTaTe HM3MEHEHUH B
KOHHEHTPAMM WIH (opMe NaHHOTO MOTOKa.

CneuuanbHO HOpeAHAa3HAYEHHbIE€ WJIM  TIOATOTOBJIEHHBIE pesepByapel LA
BBLACPKUBAHHUS WM XPaHEHHS [UIS UCIIOJIB30BaHMUs HA YCTaHOBKE MO nepepaboTke
00Ty4eHHOro TOIUTMBa. Pe3epByapbl AU BBIAECPKHUBAHHUS MJIM XPAHEHUS JOJDKHBI
ObITb  YCTOMYMBBI K KOPPO3HOHHOMY BO3JCHCTBHUIO a30THOH  KHCIJIOTBL
PesepByapsl Ui BBIICPXKHBAHUS MM XPaHEHHs OOBIYHO HM3TOTABIMBAIOTCS H3
TaKMX MATEPHANlOB, KAK MAJOYIJIEPOIUCTEIC HEPKABEIOLKE CTATH, THTAaH WM
UUPKOHHI WM JpyrHe BBICOKOKaYeCTBEHHbIE MaTepHaibl. PesepByapbl 1uis
BBIACPIKHBAHUA WJIM XPAHEHHUS MOTYT OBITh CKOHCTPYHPOBAHBI TaKMM 00pa3oM,
4TOOBl HMX OKCIUTyaTalMs M TEXHUYECKOEe OOCITy)XHBaHHE MPOU3BOAUIHCH
JUCTAHLMOHHO, W MOTYT HMMETh CIIECAYIONIHe OCOOCHHOCTH C| TOUKHM 3peHHd
KOHTPOJIs 32 SI/IEPHOH KPUTHYHOCTBIO:

1)  OopHBI JKBHBAJIEHT CTEHOK WM BHYTPCHHHX KOHCTPYKUMH paBeH moO
MeHbLIel Mepe 2%, mudo

2) UMWIMHOPUYECKHE pe3epByaphl MMEIOT MaKCHUMATbHBIA auamerp 175 MM
(7 nrotimoB), MO0

3) NpAMOYTOJABHBIM WM KOJbLEBOH pe3epByap HMEET MAKCHMANIbHYIO IIHPUHY
75 MM (3 mroiima).

Cucrema KOHBEPCHH HUTPATA INIYTOHUA B OKCH/X

BBOJHOE 3AMEYAHUE

Ha GosbIIMHCTBE YCTaHOBOK 110 TIEpepabOTKe 3TOT KOHEYHBIN NPOLECC BKIKOYAET
KOHBEPCHIO pacTBOpa HHTpaTa ILUTyTOHHS B JBYOKUCH ILIyTOHMS. B wymcno
OCHOBHBIX OINEpallMd 3TOro Ipolecca BXOAAT: XPaHEHHE U KOPPEKTHPOBKA
HCXOOHOI'0 TEXHOJIOTHYECKOI'0 MaTe€pHajia, OCaKACHHEC H pa3/ICJICHUC TBeleOﬁ H
XKUIKOH a3bl, NpPOKaIMBaHHE, OOpalleHHe C HpOL[YKTOM,‘ BEHTHJIALHS,
oOpalieHHe ¢ OTXOAAMH U YIIPaBJIE€HHE MPOIECCOM.

3aMKHyTI>Ie CHCTEMBI, CIICLIMATIBHO NPE/IHA3HAYCHHBIC UJIM NOATIOTOBJICHHBIC A

‘ \
KOHBEPCUHU HUTpATa IUTYTOHHS B OKCH/I TUTYTOHHS, B YaCTHOCTH, 00OpPY/IOBaHHbBIC

|
TAKUM 00pa3oM, 4TOObI M30€XKaTh JOCTHAKEHHSA KPUTHYHOCTH M PajHALMOHHBIX

: |
3(b(1)CKTOB, a TaK)K€ CBECTU K MUHUMYMY OIIACHOCTH, CBA3AHHBIC C TOKCHYHOCTBIO.
Cucrema KOHBCPCHH OKCHAA IUVIYTOHHA B MECTAJLJI

BBOJHOE 3AMEYAHUE

OTOT npouecc, KOTOPbIH MOXeT GbITh CBA3aH C YCTaHOBKOH MO mepepadoTke,
BKJIIOYAET (PTOPUPOBAHHE JBYOKHCH IUTYTOHHA, OOBIYHO C | IPUMEHEHHEM
BEICOKOAQKTHBHOrO ()TOPHUCTOr0 BOZOPOZAA, C UEIbIO MONYYeHHsS (TOpUiA
[UTyTOHMS, KOTODBI  BMOCIEACTBMM  BOCCTAHABIMBAETCA |C  [IOMOILBIO
META/NIMYECKOTO KajlbliUsf BBICOKOH YUCTOTHI N0 NOMYYSHUS METATUTHUYCCKOIO
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TUIyTOHUs. ¥ (ropuna kamblisa B BUAE LiAka. B YHCIO OCHOBHBIX ONEpaLMid
JAHHOTO TIpollecca BXOMAT:  GTOpUpOBaHHE (Hanpumep, C MPHUMEHEHHEM
o0opyloBaHus, colepXkaulero OJaropofHbBlE METaJUIbl WM 3alIMLIEHHOrO
MOKPLITHEM H3 HHX), BOCCTAHOBJIEHHE MeTa/lia (Hanpumep, ¢ NPUMEHEHUEM
KEPaMHYECKHX THIJICH), BOCCTAHOBJICHHE IILTaka, OOpalleHHE C TPOLYKTOM,
BEHTUJIALUSA, OOpallleHHe C OTXOAaMH M YTIpaB/IeHHE MPOLECCOM.

3aMKHYTBIE CUCTEMBI, CEHHAIBLHO MpEeIHA3HAYCHHBIE WM [TOJrOTOBJICHHBIE IS
IIPOM3BOACTBA METAJUTMYECKOTO [UIYTOHHS, B YACTHOCTH, OOOPYOBaHHbIE TaKHUM
obpazoM, d4TOOBI H30€KaTh JOCTHXKEHHS KPUTHYHOCTH W  PpaJHALIHOHHBIX
3¢ ¢eKToB, a TakXKe CBECTH K MHHUMYMY OIIACHOCTH, CBA3aHHBIE C TOKCHYHOCTBIO.

YcTraHoBKH 1151 H3rOTOBJIEHHS! TONJIHBHBIX 3JIEMEHTOB

"VcTaHOBKa  JUIS  HM3rOTOBJIEHUS  TOIUIMBHBIX  3JIEMEHTOB"  BKJIIOYAET
obopynoBaHue:

a) KOTOpoe OOBIYHO HAXOJUTCI B HEMNOCPEJICTBEHHOM KOHTaKIE C
TEXHOJIOTHYECKHM TMOTOKOM SAEPHOrO MaTepHalla WIH HENOCPEICTBEHHO
00pabaTeIBacT €T0, U XKE YIIPABIIET UM, HITH,

b)  KOTOpoe repMeTH3HpYET AACPHBI MaTepHal BHYTPU 000IOUKH.

YcraHoBku s pa3ic/IcCHUs H30TONOB YpaHa H oﬁopyuonaune, KpoMe¢
AHAJIATHYCCKHUX HpﬂﬁOpOB, CNNENHAJIBHO NpeAHA3ZHAYCHHOC HJIH
NOoATOTOBJICHHOC 1JIfl 3TOr0

IIpeamersl 06GOpyNOBaHHA, HA KOTOISEIé, KaK CYHMTaeTcs, paclpoCTpaHAETCs
3Ha4eHHe (pa3sl "060pyaOBaHHE, KPOME AHAUTUTHYECKHX NMPHOOPOB, CrELUAIBHO
IpeJHa3HaYCHHOE WJIM [MOJArOTOBIEHHOE" JUIA pa3/ielieHUss M30TOIMOB ypaHa,
BKJIIOYAIOT B ce0s:

I'azoBble  HeHTpUGYrH H  y3Ibl M KOMIIOHEHTBI, CHELHAILHO
NpeAHa3sHA4YeHHbIe HJIH MOATOTOBJICHHbIC VI MCNOJIb30BAaHMA B ra3oBbIX
HeHTpH(yrax

BBO/IHOE 3AMEYAHHE

I'azoBast neHtpudyra OOBIMHO COCTOMT M3 TOHKOCTCHHOrO(bIX) LMIMHAPA(OB)
aamerpoM ot 75 mm (3 mrorimMa) mo 400 MM (16 mroHMOB) ¢ BEpTHKAIBHOM
LEHTPAJIbHOM OCBIO, KOTOpBIi(€) nmomemeH(bl) B BaKyyM M BpamiaeTcsi(F0Tcs) C
BBICOKOH OKPY>XHOH ckopocTbio nopsaka 300 M/c unu Gonee. [Ins TOCTHKEHHS
O0NBHION CKOPOCTH KOHCTPYKLIMOHHBIE MAaTe€pUaIbl BPalalOIUXC KOMIIOHCHTOB
JIOJDKHBl HMMETh BBICOKO€ 3HAYCHHE OTHOLIEHUS MPOYHOCTH K IUIOTHOCTH, a
poropHas cOOpKa H, CJE€JOBATEIbHO, OT/CJIBHBIE €€ KOMIIOHEHTHI JIOJDKHEI
M3rOTOBJUITBCSL C BBICOKOM CTENEHBIO TOYHOCTH, 4YTOOBI paszbanaHc ObL1
MHHUMaJIbHBIM. B oTiMuue ot apyrux uneHtpudyr razosas ueHTpudyra s
oOoramieHuss ypaHa HMeEET BHYTPU POTOPHOH KaMephl BpaUIAlOLIYIOCS(Hecs)
neperopojxky(u) B popMe I1UCKa U HEMOJBHKHYIO CUCTEMY ITOJJaut U OTBOJA ra3a
UFg, cocrosiiyt0 Mo MeHbLIEH Mepe M3 TpPEeX OTAEIbHBIX KaHAJIOB, ABa W3
KOTOPbIX COEAMHEHBl C JIOMAaTKaMM, OTXOASIMMHM OT OCH poTopa K
nepudepniHHOH YacTH pOTOPHOH Kamephl. B BakyyMe HaXOIMTCA TakXKe psij
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BA)XXHBIX HEBpAULIAOLIUXCA JJIEMEHTOB, KOTOPbLIC, XOTA H HMCHOT OCO6y}O

|
KOHCTPYKUHIO, HE CJIOXKHBI B U3TOTOBJICHUH H HE HU3IrOTOBNAKOTCA U3 YHUKAJTBHBIX

‘ |
matepuaioB. LleHTpudyxHas ycTaHOBKa, 0JHaKO, TpebyeT 60NbIIOro yucaa 3THX
KOMITIOHEHTOB, TaK YTO UX KOJIMYECTBO MOXET CI[YXXMThb BaXKHBIM HHAMKATOPOM

KOHCYHOI'O UCITOJIL30BAHUA.

Bpamamomuecsi KOMIMOHEHTBI
a) [TonHeie pOTOpHBIE COOPKH:

TOHKOCTEHHBIE LIUJIMHAPBI WIK PAJA COCIUHEHHBIX MEXIY COOOH TOHKOCTEHHBIX
UMJIHHAPOB, HM3TOTOBIEHHBIX W3 OJHOrO WM Oojiee MaTepHajloB C BBICOKHM
3HaYCHHEM  OTHOIIEHUS  MPOYHOCTH K  TJIOTHOCTH, |yKa3aHHBIX B
[NOSACHUTEJIBHOM 3AMEYAHUHU k nactosmemy paspeny. CoeauHenue
IMJIUHJIPOB MEXTY COOOH OCYIECTBISACTCSA [TPH MOMOLIM TMOKHX|CHIIBGOHOB WK
Kosel, omucaHHbix B wactH 5.1.1. ¢) Hmxe. CoOpaHHbli poTOp HMeeT
BHYTPEHHIOIO(HE) IEPEropoAKy(M) M KOHLEBBIC Y3JIbl, OMHCAHHBIE B 4YaCTAX
5.1.1.d) u e) vmxe. Onnako nosHas cOOpka MOXeET ObITh IOCTABJIEHA 3aKa34UKY B
HaCTHYHO COOpPaHHOM BHIE.

b)  PoropHsie TpyOhI:

CneuuasnbHO NpefHa3HAauYeHHbIE WIH MOJrOTOBJICHHBIE TOHKOCTEHHBIE HIHHAPDI
¢ tonaumHoi crenku 12 mm (0,50 mioliMa) uinM MeHee, IUAMETPOM OT 75 MM
(3 nrotima) o 400 MM (16 n10HMOB), U3rOTOBJIEHHBIE W3 OJHOrO WM Oolee
MaTepHalioB, UMEIOIINX BBHICOKOE 3HAUYEHHE OTHOLIEHHS IIPOYHOCTH K IUIOTHOCTH,
ykazanHbIX B [IOAACHUTEJIBHOM 3AMEYAHWMU  HacTosmeMy paszeny.

c¢)  Konbua umm cuns@oHsL:

KOMIOHEHTHI, chnenuadsHO NpeAHA3HAYCHHBIE WM TIOATOTOBJEHHBIE  JUIs
CO3JaHUSI MECTHOH OIOPBI I POTOPHOH TPYOBI HIIM COCAUHEHHUS PSa POTOPHBIX
Tpy6. CuibhoHBl MPEACTaBISIOT COOOH KOPOTKHE LMJIHHIAPBI C TOJIIMHOM
creiku 3 MM (0,125 mioiiMa) UMM MeHee, TUAMETPOM OT 75 MM (3 mroitma) mo
400 MM (16 n0OHMOB), HMEIOLIMX OJWH TOoGp M H3rOTOBJCHHBIE M3 OJHOTO W3
MaTepHaJioB, MMEIONIMX BBHICOKOE 3HAYEHHE OTHONICHUS TIPOYHOCTH K INIOTHOCTH,

yka3aHHbIX B [IOSICHUTEJIbHOM 3AMEYAHUMMU k HaCTOﬂL[IeM'\y paszeny.
d) [leperopoaxu:

Komnonentsi B Qopme aucka aumamerpomM oT 75 MM ao 400 mMm (ot 3 mo
16 mOWMOB), CrIEUMAIBHO IPEAHA3HAYEHHBIC MM  [OJrOTOBJIEHHBIE IS
YCTAHOBKM BHYTDH PpOTOPHOH TpyObl LEHTPU(YrH C UENbIO H30JHPOBATH

. . \
BBITYCKHYIO KAMEpy OT [IaBHOW pasiCNMTCNBHOH KAMEPHl W B HEKOTOPBIX
ciy4asx A yIyqIeHHs UMpKyasauuu raza UFs BHyTpH rimaBHO#M Raznenmem,ﬂoﬁ
KaMepsl POTOPHOH TpPyObl M H3IOTOBIEHHBIE U3 OJHOTO H3 MaTepHAJIOB,

MMEIOIIMX BBICOKOE 3HAUCHHE OTHOMIECHUS MIPOYHOCTH K INIOTHOCTH, YKA3aHHbIX B
[TOSACHHUTEJIbBHOM 3AMEYAHHMH k nacrosmemy pasjeiry.

€) BepxHue/HHKHAE KPBILIKH:

Komnonentsr B ¢opme aucka auametrpoM ot 75 mm (3 mroiima) mo 400 mm
(16 nOHMOB), CHEUHATBHO IMPEAHA3HAYECHHBIE WM [IOArOTOBJICHHBIE TAKHUM
00pa3oM, 4TOOBI TOUYHO COOTBETCTBORATH AMAMETPY KOHIIOB POTOPHOH TPYOHI U




S.1.2.

Gnaronaps stomy ynepskusate UFg BHy'rpH'-'éé. OTH KOMIIOHEHTB! HCIOJB3YHOTCA
JUIA TOro, 4TtoObl MOAJIEPXKHMBATh, YAECPKUBATHL HWIM colepxkarb B cebe Kak
COCTAaBHYK) 4YacTb JJIEMEHTHl BEPXHEro MOAUIMIHMKA (BEpXHAA KpBILIKA) HIH
CIIyXHTb B  KauyeCTBE HECylWleH 4YacTd  BpaUIAOUMXC  DJIEMEHTOB
JJIEKTPOJBUIaTe/il U JIEMEHTOB HH)KHErO MOJAUIMITHUKA (HMXKHASA KpbILIKa), U
M3rOTOBJIAIOTCA M3 OJHOTO W3 MAaTepUAIOB, HMEIOIIMX BBICOKOE 3HAYEHHE
OTHOLICHHUS TNPOYHOCTH K IUIOTHOCTH, ykazaHHbIX B ITOSACHUTEJIbBHOM
3AMEYAHMNH k Hactosmemy pasaeny.

MNOACHUTEJIbBHOE 3AMEYAHUE

JUisl BpaluarolyUXcs KOMIIOHEHTOB HEHTPUYT UCOB3YIOTCS CIIEIYIOLIHE
MaTepHAJIBL:

a)  MapTEHCUTHOCTapelOlHe CTalM, HMEIOINE MAaKCUMATIbHBIH Mpenesn
npoynocTH Ha pacTmkerue 2,05 x 10° H/m? (300 000 dyHT/KB. MH0iM) 1
oonee;

b)  alOMHHHEBBIE CIUIaBEIl, HMEIOUIME MAKCHMAIBHBIH rpeaesl NPOYHOCTH Ha
pactsokenne 0,46 x 10° H/m® (67 000 dynt/Ks. moiim) win Goree;

C)  BOJIOKHHCTHIC (HuTeNIO0OHBIE) MaTepHaIbl, NpPUroJHbBIE  JJIA
HCNOJIB30BAHHA B KOMIIO3UTHBIX CTPYKTYpax H HMEIOUIME 3HayeHUs
YAEIBHOro MOAys ynpyroctd 12,3 x 1 Q6 M uin 0Oojiee 4 MakKCHMAJIbHOIO
YIEIBHOrO MpeJeia MpOYHOCTH Ha pacTshkenue 0,3 X 10°m mmm Gonee
("ynensHsIit MOXYNb yrpyrocth” - 510 Moayis FOura B H/M?, neneHnblii Ha
YIACJIbHBIA BEC B H/M’; "MakcHMalbHbIH YAENIbHBIN TIpefe NPOYHOCTH Ha
pacTspkeHHe" - 3TO MaKCHUMAIbHBIH Hpeaen NMPOYHOCTH Ha PACTSHKEHHE B
H/Mz, JICJICHHBIA Ha yJeJbHBIA BeC B H/Mm )

CraTtn4yecKue KOMIOHEHTHI
a) IlogmMnmHHUKH C MarHUTHON MOJABECKOM:

CneunanpHO npeJHa3HAYEHHBIE MJIM INOATOTOBJIECHHBIEC NOAUIMITHAKOBBIC Y3JIbI,
COCTOSILIME M3 KOJIBLIEBOTO MAarHMTa, MOJBELICHHOrO B 00oiiMe, coiepikaluei
Aemnoupyromyto cpeqy. O6oiima nzrorosnsercs u3 croiikoro k UFs Matepuana
(cMm. TIOSICHUTEJIBHOE 3AMEYAHME «k pa3neny 5.2.). Mar"ur coequHseTcs
C TMOJIOCHBIM HAaKOHEYHMKOM WJIH BTOPHIM MAarHUTOM, YCTAHOBJIEHHBIM Ha
BEPXHEH KpBILIKE, ONMCaHHOH B pasjeiie 5.1.1. e). Maraut Moxer uMeTs hopmy
KOJblA C COOTHOIUEHMEM MEXIY BHEIIHUM H BHYTPEHHHM JHaMETpPaMH,
MEHBIIMM WK paBHbIM 1,6:1. MarHut Moxet uMeThb GHopMy, oOeCIIeUHBAIOLIYIO
HadanpHy!0 npoHuuaeMocts 0,15 ['u/m (120 000 exunuy CI'C) wiu Gonee, unu
OCTaTOYHYIO HAMarHM4eHHOcTh 98,5% uiu Gonee, WM NPOU3BEICHHE UHIYKIIHH
Ha MaKCHMaJIbHYIO HanpsukeHHocTh nons Gonee 80 k/Dx/m® (107 T'c.d). Kpome
OOBIYHBIX CBOWCTB MaTepHasla, HEOOXOJUMBIM IIPEABAPUTEIBHBIM YCIOBHEM
ABJSIETCS] OTpaHMYEHUE OYEHb MalbIMH fJomyckamu (MmeHee 0,1 MM waM
0,004 mofima), OTKIOHEHHS MAarHHUTHBIX OCEH OT TEOMETPHUYECCKHX OCEH WIIH
obecneyeHue ocoboil rOMOreHHOCTH MaTepralia MarHuTa.



b)  Ilommunuuku/aeMndepsr:

CrneuunansHo  mpeAHa3zHayeHHBIC  WJAM  [OATOTOBJIGHHBIE | MOAUIMITHUKY,
CollepIKALIHE Y3€/I OCh/YILIOTHUTENBHOE KOJIbLIO, CMOHTHPOBAHHBIH Ha AeMIpepe.
Ocb 00bIYHO MpejIcTaBiseT cOOO0H Ban U3 3aKaNEHHOM CTalM C OJJHUM KOHLIOM B
¢opMe nosychepbl, U CO CpPEACTBAMH I[I0JCOSAMHEHHUS K HIDKHEi KPBILUKE,
onucaHHOM B pasnesne 5.1.1. e), Ha npyroM. Ban, ogHako, MOXET|OBIT COEAMHEH
C TUApOAVHAMHYECKHM mnoammnhukom. Kombio wumeer ¢opmy Tabierku ¢
nonychepuyeckuM YriryOJieHHEM Ha OJHOHM [1OBEPXHOCTH. OTH KOMITOHEHTHI
4acTO MOCTABJIAIOTCS OTAENBHO OT AeMIidepa.

¢)  MonekynspHbie HaCOCHI:

CneunansHo IpEeaAHa3HAY€HHBIC HJIN IMMOATrOTOBJICHHEIC HUIHHAPBI C
BBITOUCHHBIMH WJIK BBIJABJACHHBIMH BHYTPH CIHMpaJlbHBIMH KaHABKaMH H C

‘ \
BBICBEPJICHHBIMH BHYTPH OTBEPCTHUSIMH.  THIIOBBIMH pa3MepaMH SBJISIOTCA

clieAylollle:  BHYTpeHHH amaMerp ot 75 MM (3 moﬁMal) no 400 MM

N " | o .
(16 mroiimMoB), Tonmmuna cteHku 10 MM (0,4 mroitma) unu 6osee, ¢ AIMHOMN, paBHON
auaMeTpy i Oonble. KaHaBKH OOBIMHO HUMEIOT MPSAMOYTOJIBHOE ITONEPEYHOe

ceueHue U riryouny 2 mum (0,08 mroiiMa) unu Oostee.
d)  Craropsl nBurarenei:

CrequaiibHO TNpeqHa3HAYEHHBIE WM TOATOTOBJCHHBIE CTaTOPhbl KOJBLEBOH
GOpPMBI 1 BBICOKOCKOPOCTHBIX ~ MHOTO(GA3HBIX  TIMCTEPE3UCHBIX (MM
PEaKTHBHBIX) JIEKTPOIBUraTeNeH NepeMeHHOT0 TOKa I CHHXPOHHOH paboThl B
ycaoBHsIX Bakyyma B quana3one uyactor 600-2000 I'u u B Anana3oHe MOUIHOCTEH
50-1000 BA. Cratopsl cocToAT U3 MHOro(a3HbIX 0OMOTOK Ha |MHOTOCIOHHOM
’KEIEe3HOM CEepIeYHUKE C HU3KUMH TOTEPAMH, COCTABIECHHOM M3 TOHKUX IUIACTHH,
00b19HO TomuMHOM 2,0 MM (0,08 aroiiMa) WiIH MeHee.

e) Kopnyca/npuemuuxu neHTpudyru

KoMMOHEHTEI, CHeNHANTbHO —NpEeIHAa3HAYCHHBIE HIH MOATOTOBICHHBIE JUIA
pasMeleHnss B HUX cOOpkd poTopHOW TpyObl raszosod ueHTpudyru. Kopnyc
COCTOUT M3 XECTKOTO LMWJIMHApA C TONIMHOMN cTenku a0 30 MM‘ (1,2 mroiima) ¢
NPELU3HOHHO 00pabOTaHHBIMM KOHIIAMH JJ8 YCTAHOBKHM MOJIIMIIHHUKOB U C
OHMM WM HECKOJBKMMH (JIaHUaMH 11l MoHTaxa. OOpaGoTaHHble KOHLbI
napajulesabHbl JpYr APYry M NEPIEHIUKYIAPHBI [POJOJIBHOH OCH LIMJIMHApPA B
npeaenax 0,05 rpaxyca unu MeHee. Kopmyc MOXKET Takxke NMpPEeACTaBIATb COOOM
KOHCTPYKIHMIO SYEHCTOrO THINA [/ PA3MElICHHS B HEM HECKONBKUX POTOPHBIX
Tpy6. Kopiryca H3roraBiuBaioTcs H3 MaTepHaioB, kopposuectoiikux k UFs, mim
3aLMINAIOTCA OKPBITHEM U3 TAKMX MaTEpHAJIOB. '

f)  JloBymxku:

CrieuyansHO MNpeJHa3HAYeHHbIE MM IOArOTOBJIEHHBIE TPYOKH BHYTPEHHHM
auametpoM j1o 12 MM (0,5 mioiima) nis ussiedenus raza UFs u3 potopHoil TpyObl
no Meromy TpyOku IIuto (T.€. ¢ OTBEpPCTHEM, HAIPABIECHHBIM HA KPYTOBOH HOTOK
rasa B POTOpHOH TpyGe, K INpPHUMepy; MOCPEACTBOM M3rnOa KOHLA PafMaNbHO
PACTIONOKEHHOM TPYOKH), KOTOPHIE MOXKHO TIPUKPENNTH K ueHTpa‘m)Hoﬁ cucreMe
U3BJeYCHUs raza. TpyOKH H3rOTOBICHBI U3 MAaTepHaliOB, KOPPO3HECTOMKHMX K

UF¢, Win 3a1UINaoTCs MOKPAITHEM U3 TAKUX MaTepHAIIOB.
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5.2,

S.2.1.

CrneuuaibHO NpefHA3HAYeHHble WJIH TIOATOTOBJIEHHbIE BCIOMOTATE/IbHbIE
CHCTeMbI, 000py10BaHHEe M KOMIIOHEHTHI [Jsl HCHOJIb30BaHUS HA
rasoueHTpHdykHOH yCTaHOBKE N0 000rallieHUI0

BBOJHOE 3AMEYAHHUE

BcriomorarenbHble CHCTEMBI, 000pPYI0BaHHE U KOMIIOHEHTHI ra3ouleHTpUDYKHOM
YCTaHOBKM M0 OO0OralleHHi0 MNpeaCTaBIAIOT COO0OH CHCTEMBI YCTaHOBKH,
Heobxonumble 11 nonaud UFe B ueHTpudyTH, 118 CBA3M OTAENBHBIX HEHTPUDYT
Mexy co00H ¢ Lenbl0 00pa3oBaHHst KacKaloB (WJIM CTYNEHEH), 4TOObI TOCTHYb
Oonee BblcOKOro oboraiieHus W u3Binedb "mpoxykt" U "xBoctel" UFg u3
LICHTpUGYT, a Taxxke 00OpyJoBaHHE, HEOOXOQUMOE IS PUBEAEHHS B ICHCTBHE
LEHTPUGYT WM s yripaBieHus: ycraHoBkod. OObmHO UFe ucnapsercs u3
TBEPABIX BELIECTB, IOMEIICHHBIX BHYTPH IIOAOIPEBAEMBIX aBTOK/JABOB, H
nojaercs B razoobpasHoi ¢popMe K HEeHTpUdyraM dyepe3 CHCTEMY KOJUIEKTOPHBIX
TpybonpoBonoB Kackaga. "Ilpomykt" u "xBocte" UFs, nocrymaromue u3
HUEHTpUYT B BHUAE ra3000pa3HBIX MOTOKOB, TAaKXKe IPOXOIAT 4Yepe3 CHCTEMY
KOJIJIEKTOPHBIX TPYOOINPOBOAOB KacKaJa K XOJOJHBIM JIOBYHIKaM (paboTaroumm
npu temneparype okoio 203° K (-70°C)), rae OHH KOHAEHCHPYIOTCA M 3aTEM
IIOMELIAIOTC B COOTBETCTBYIOIME KOHTEHHEPHI A TPAaHCHOPTUPOBKH HIIH
xpaHeHus. Tak Kak yCTaHOBKa IO OOOralEHHIO COCTOMT M3 MHOTHX TBICSY
UeHTpH}YT, coOpaHHBIX B  KackaJbl, CO3JaIOTCS MHOTOKHJIOMETPOBBIC
KOJUIEKTOPHbIE TPYOONpOBOAB!I KAacKaJOB C ThICAYaMH CBApHBIX MIBOB, NpHYEM
CX€Ma OCHOBHOM 4YaCTH MX COEJHWHEHHH MHOTOKpPaTHO MOBTOPSIETCS.
O6opynoBaHHe, KOMIIOHEHTHI W CHCTEMBI TPYOONPOBOMOB H3rOTOBISIOTCH C
cOOJII0JICHHEM BBICOKMX TpeOOBaHMH K BaKyyM-IUIOTHOCTH H YHCTOTE 0OpabOTKH.

Cucrembl mogayu/cucTeMsbl 0TBOAA "'mpoaykra' u "xBocToB"

CneumansHO Np€AHasHA4YCHHBIC HJIH  [MOATOTOBJICHHBIE TCXHOJOTHYCCKHUEC
CUCTEMBI, BKJIFOYAKOUIHE:

MUTAIOLIHE aBTOKJIABH! (MM CTaHIWH), UCTIONb3yeMble s nogaun UFg B
Kackaapl HeHTpudyr npu nasneHuH 1o 100 lla (15 ¢byHT/KB. A0¥HM) H TIpH
ckopoctH 1 kr/4 uiu Gonee;

necyonmumaTopsl (MM XOJIOAHBIE  JIOBYIIKH), HCIOJIB3YEMbIE IS
BeiBenieHust UFg 3 kackanoB npu gasieHuH 10 3 klla (0,5 ¢yHt/kB.1101M).
JecyOnumaTopsl  criocoOHBI  oxnaxaatecs g0 203°K (-70°C) w
narpesathcs 10 343° K (70°C);

cTaHiMH "nOpoaykTa" U "XBOCTOB", HcToNb3yeMble i nepemeienus UFq B
KOHTEHHEPBI.

Ota ycraHOBKa, 000pyAOBaHHE M TPYOONPOBOAB! MOJTHOCTBIO HU3rOTaBJIMBAIOTCS
3 croikux k UF¢ MaTepuasioB MM 3allMIIAIOTCS IOKPHITUEM U3 HHX (CM.
MOACHUTEJIBHOE 3AMEYAHHWE k panHoMmMy pasgeny) c coOmrofeHueM
BBICOKHX TPeOOBaHHH K BaKYYM-IUIOTHOCTH U YUCTOTE 0OpabOTKH.
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5.2.2.

5.2.3.

52.4.

MaunHHBIE CHCTEMbI KOJLUIEKTOPHLIX TPYG0NpoBoaoB

CneuuanbHo TipeHa3HauYEHHbIE MM MOArOTOBJIEHHBIE CHCTEMbl TPYOOIPOBOAOB
1 KosiekTopoB s ynepxkanusi UFq BHYyTpH HeHTpudy)HBIX KackaoB. OTa CETh
TpyOOMpPOBOAOB  OOBIYHO NpEACTaBisseT COOOH cuUcTeMy | ¢ "TpOHHBIM"
KOJUIEKTOPOM, M KaxK/as LIEHTpU(YTa COEIMHEHa C KaXIBbIM H3 KOJIJIEKTOPOB.
CnenoBatenbHO, cXeMa OCHOBHOM 4YacTH HX COEJMHEHUS MHOTOKPAaTHO
nosTopsiercad. OHa MOJHOCTBIO M3roTaBiuBaeTcs U3 cToikux k UFs matepuanos
(em. TOACHHUTEJIBHOE 3AMEYAHHWE «k HacrosmieMy paszmeiny) ¢
coOMI0IeHHEM BBICOKHX TpeOOBaHHUI K BAKYyM-IUIOTHOCTH M YHCTOTE 0OpabOTKH.

Macc-cnexkTpoMeTpbl/ucTO4HUKH HOHOB i UFg

CneunanpHo nNpeAHa3HayeHHbIE WM  IIOATOTOBJICHHBIE MAarHHTHBIE  HIH
KBaZpyMOJIBHBIE MacC-CMIEKTPOMETPBE, CHOCOOHBIE npomBozmTLl npsaMod otTdop
npo6 nojaBaeMoi Maccel, "MpogykTa" WK "XBOCTOB" U3 ra3oBbiX MotokoB UFs n

001aJal0IKE NONHBIM HAOOPOM CIIEAYIOHINX XapaKTEPUCTHK:
1. yIelbHas pa3penaouas cnocobHoCTs Mo Macce cBhlie 320;

2. COACPKAT HCTOYHUKH HOHOB, H3ITOTOBJICHHBIC H3 HUXpOMA HJIIH MOHCJIA HIIH
3alIHIICHHBIC ITOKPBITHEM H3 HUX, HJIA HUKCIIHPOBAHHBIC,

3. COJIEPXKAT HOHH3ALMOHHBIE HCTOYHUKH C OOMOAapAMPOBKOH [31IEKTPOHAMY;

4. COACPKAT KOJUICKTOPHYIO CUCTEMY, IPUTOAHYIO JJiA U30TOIMTHOI'O aHaJIu3a.

IIpeoOpa3oBaTesn 4acTOThI

ITpeoOpa3oBarenu 4acTOTHI (TAKXKE H3BECTHBIE KaK KOHBEPTOPHI HITH HHBEPTOPHI),
CIELHAJIBHO TNPEIHA3HAYEHHBIE WIH MOJIOTOBICHHBIE I NUTAHHA CTaTOPOB
JBUraTesen, ONMpenescHHbIX B noanyHkre 5.1.2. d), uau 4acTu, KOMIIOHEHTHI U
noacOOpKU TakuX NpeoOpa3oBaTeneil 4acTOTHI, oOnafarolye MOJHBIM HabOpOM
CJIEAYIOIIMX XapaKTEPUCTHK:

1. MHoroda3HbIi BEIX0X B AHana3ode ot 600 xo 2000 I'u;

2. BBICOKasi CTAOUILHOCTS (CO craéunnsauneﬁ yactoTsl aydie 0,1%);
3. HU3KHE HEMMHENHbIe HCKaXkeHus (MeHee 2%);

4. K03(hPUUHEHT MOJIE3HOTO AelcTBuUs cBbIle 80%.

INOACHUTEJIBHOE 3AMEYAHUE

Ilepeuncnennoe Belnie 00OPYIOBaHHE BCTYNAET B HEMOCPEACTBEHHbBI KOHTAKT C
TexHonmornueckuM rasom UFs wim HemocpeacTBeHHO ympaBiseTr pabortoi -

LEHTPUGYT M NMPOXOKIAECHHUEM ra3a OT UEHTPHPYTH K LeHTpHGYre|H U3 Kackaaa B
Kackaj.

Kopposuectoiikne k UF¢ Matepuansl BKIIOYAIOT —HEPIKABEIOLLYIO CTalb,
ATIOMHHHH, ATIOMHUHHEBBIE CILIABBI, HUKENb WIIM CIUIaBbl, coaepxkaue 60% wu
OoJiee HUKEJA.
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5.3.

5.3.1.

5.3.2.

5.3.3.

CrnenuanbHO npeIHA3HAYEHHbIE MM MOATOTOBJEHHbIE COOPKH M
KOMIIOHEHTbI JJISl HCTI0JIL30BAHUS NPH razoauddy3noHHoM oborameHuu

BBOJHOE 3AMEYAHHE

IIpn raszogupdy3HOHHOM METONE pa3AEiICHHs W30TONOB ypaHa OCHOBHOM
TEXHOJIOFHYECKON cbopkoi ABJISIETCS CEHHAIBHBIH [IOPHUCTBIH
razoguddy3uonHslii 6appep, TEMIOOOMEHHHMK ISl OXJaxACHHs raza (KOTOpbIH
HarpeBaeTcs B MPOLECCE CXKATHS), YIUIOTHUTENBHBIE KIaMaHbl U PEryIUPYIOIIHE
K1anaHel, a Takxke TpybompoBonasl. . Ilockonbky B razoaucdys3noHHOH
TEXHOJIOTUHM HUcnonb3yeTca wmectudTopucthiii ypan (UFg), Bce obopynosaHue,
TpyOONpPOBOJIBI M MOBEPXHOCTH U3MEPHTEIBHBIX NPHOOPOB (KOTOPHIE BCTYMAIOT B
KOHTAKT C Ta3oM) HOJDKHBI HM3TOTaBIMBAaThCS M3 MATEPHANIOB, COXPAHSIOMIHUX
crabunpHOCTh IIpu KOHTakTe ¢ UF¢. Tazoguddy3noHHas ycraHOBKa COCTOMUT U3
paaa Takux cOOpOK, TaK YTO MX KOJIMYECTBO MOXET OBITh BaXXHHIM MOKA3aTeNIEM
KOHEYHOTO NPEeAHAa3HAYEHHUS.

I'azoguddysuonnnie Gapbepnbl

a) CneuuanbHO NpeAHa3HAYEHHbIE UM MOJrOTOBJICHHBIE TOHKHE, IIOPUCTHIE
¢unsTpE! ¢ pasmepom nop 100-1000-A (arrcrpem), Tommuzou 5 MM (0,2 aroiiMa)
WIIM MEHBILE, a A TpyO4aThix ¢opm auaMeTpoM 25 MM (1 [10HM) HIIH MEHBIIE,
H3rOTOBICHHBIE M3 METAJUIMYECKHX, [OJMMEPHBIX WIM KepaMHUYECKHX
MaTepHaiioB, Koppo3uecTorkux K UFs, n

b) choenuMasEHO  TOATOTOBJICHHBIE  COCMUHEHHS WJIM  TOPOIIKH  JUIA
M3rOTOBNEHUS TakuX OGWIBTPOB. Takue COEIUHEHHS U TOPOILKH BKIIOYAIOT
HUKENIh WM CIUIaBbl, colaepxkamue 60% unu Oosiee HUKENS, OKCHJI aJIIOMUHUS
win croiikue k UFg monHOCThIO (HTOPHPOBaHHBIE YTIIEBOJOPOIHBIE HOIHMEPHI C
yiuctoToit 99,9% wunu Oonee, pasmepom dyacTui] MeHee 10 MKM W BBICOKOH
OJHOPOJHOCTBI0 HaCTHL 0 KPYIHOCTH, KOTOpBIE CHELHANBHO MOJTOTOBJICHEI
JUIS U3rOTOBJIEHHUS ra3oanddy3HoHHBIX HapbepoB.

Kamepb! nu¢dysopos

CroenumansHO mpeIHa3HauYCHHBIC HJIH MNOoAI0TOBJICHHBIC Fr€pMCTUHYHBIC

LWIHHApHYECKHe cocylnsl auameTrpoM 6onee 300 mm (12 nrofiMOB) W JUIMHO#M
6onee 900 MM (35 IOMMOB), HIIH MTPSIMOYTOJIBHBIE COCY/BI CPABHUMBIX pPa3MeEpOB,
UMEIOLIME OIHH BIYCKHOH M J(Ba BBITYCKHBIX NaTpyOKa, JHAMETP KaXJIOro U3
koTopeix Gonee 50 MM (2 aroiiMa), JUIS MOMENICHUs B HUX ra3oauddy3HOHHBIX
OaprepoB, u3roToBicHHBIE M3 CTOMKUX K UF¢ MarepuasoB win 3anIMIICHHbIE
HOKPBITHEM W3 HHX, U NpeIHa3HAuYEHHbIE I YCTAHOBKH B FOPU30HTAJIHHOM HIIH
BEPTHKAIBHOM [OJI0KEHHH.

Komnpeccopb! ¥ razogyBKH

CneunanpHO NpeaHa3HauYCHHbIE MM MOJATOTOBJICHHBIE OCEBBIE, LEHTPOOEKHbBIE
WIH 00bEMHBIE KOMIIPECCOPBI, HIIM Ia30yBKH C TPOU3BOAUTEIBHOCTHIO HAa BCOCE
1 M’/MUH U Gonee UF¢ u ¢ naBneHHeM Ha BBIXOAE IO HECKOJbKHX coteH klla
(100 ¢yHT/KB. O10iIM), IpeAHA3HAYCHHBIE VIS JOJTOBPEMEHHOHN JKCILTyaTalUH B
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5.34.

5.3.5.

5.4.

cpene UFg.c anexTpoABHraTesieM COOTBETCTBYIOLIEH MOIIHOCTH HIIM O€3 Hero, a
TAKXe OTAEeJIbHbIE COOPKH TAKMX KOMIPECCOPOB M ra30yBOK. OTH KOMIIPECCOPbI
M ra3’oqyBKM HUMEIOT nepemnaj AaBiacHUs oT 2:1 mo 6:1 u H3roraBiauBaloTcs U3
croiikux Kk UFg MaTepHaioB WM MOKPBIBAIOTCH MMH.

YniaoTHenus BpalllalOHIMXCH BAJIOB

CneunalibHO Mpe€aAHAa3HAYEHHBIC HIIH IOATOTOBJIICHHBIC BAKYYMHBIC YIJIOTHEHUA,

i
YCTAQHOBJICHHBIE Ha CTOPOHEC MOJIa4YH KU HAa CTOPOHE BbIXOJA JUIA YIIOTHEHHS BaJjia,

\
COEAMHSIOLIEr0 POTOP KOMIIPECCOpa WIIM ra30dyBKH C IIPHBOJHBIM JIBUIATEIIEM, C
TeM 9TOOBI O0ECNEYUTh HAJEKHYIO TIE€pPMETH3ALHIO, NpeOTBPAIIAIOLLYIO
HAaTeKaHHEe BO3JyXa BO BHYTPEHHIOIO KaMmepy KOMIIpeccopa WM ra3o0J[yBKH,

\
xoropas HanomHeHa UFe. Taxue yNIoTHEHHs OOBIYHO MPOEKTHPYIOTCA Ha

CKOpOCTb HaTeKaHus OydepHoro raza menee 1000 cM’/MuH (60 H}AﬁM3/MHH).

Tennoo0MeHHHKH Aaa oxJaxaeHuss UFg

CrneunaJbHO mNpeJHAa3HAUYECHHbIE WJIM IOATOTOBJIEHHBIE  TEIIOOOMEHHHKH,
U3roToBleHHble M3 CTOMKMX K UF¢ MaTepnasioB WM MNOKpHIThIE WMH (33
HCKITIOYEHHEM HEPXKABEIOIIEH CTalN), HIIM MEBIO, MU JIIOOBIM COYETAHHEM ITHX
METa/UIOB U PACCUYHTAHHBIC HA' CKOPOCTh M3MEHEHHS HABICHUS, ONPEACIISIOUIErO
yreuky, mMeHee 10 Ila (0,0015 dynt/kB. I10iiM) B 4ac mpu Iepenaje AaBICHHS
100 kIa (15 dyHT/KB. m10¥HM).

CrnenHajibHO TpeIHA3HAYEHHbIE WJIH IOATOTOBIEHHbIE BCHOMOraTejlbHbIE
CHCTEMBI, O0GOpyAOBaHHE M KOMIIOHEHTbI /U MCIOJb30OBAHMA TNpH
razoau¢pdy3noHHOM 0060rameHHH
BBOJHOE 3BAMEYAHUE

BcnoMorarenpHble  CHCTEMBl,  OOOpyJOBaHHE M KOMIIOHEHTHI  Jyis
razonudy3HOHHBIX YCTAaHOBOK IO OOOralleHHUIO MPEACTABIAIOT COOOH CHCTEMBI
YCTaHOBKH, HeoOxoaumble uis nojayn UFg B r&onnq)(bymonHy\}o cOOpKy, mjs
CBSI3U OTACIBHBIX COOPOK Mex Ty co00if M 0Opa3oBaHUs KacKaJoB (mm CTYTICHEH)

|
C IEJIBIO ITOCTCIICHHOIO JOCTHXKCHUS fonee BLICOKOTO 060FaHlCHI/I${ W U3BJICYHCHUA

"npoxykta" u "xBoctoB" UFs u3 auddy3MoHHBIX Kacxahos. Beuny
BBICOKOMHEPLIMOHHBIX ~ XapPaKTEPHCTHK  AMG(Y3HOHHBIX  KAacKajoB  Jr06oe
npepeiBaHUe HX paboThl, OCOOEHHO HX OCTAaHOBKA, INPHUBOIAT K CEPhE3HBIM
nocneacTBusM.  CregoBarenbHo, Ha ra3oau¢y3HOHHON YCTaHOBKE Ba)XKHOE
3HAYCHHE HMMEIOT CTPOroe M MOCTOSHHOE MOJIEpPXKaHHe Balclyyma BO BCEX
TEXHOJIOTHYECKUX CHCTEMax, aBTOMAaTH4eCcKad 3alluTa OT aBappm U TOYHOE
aBTOMATHYECKOE pEryJIHpOBaHHE IOTOKA rasa. Bee 310 nmpuBomut K
HEOGXOJUMOCTH OCHAIICHHS YCTAHOBKH OONBIIMM KOJHYECTBOM CIIELHATbHBIX

M3MEPUTENBHBIX, PETYIUPYIOIIHUX U YIPABJISIOUIMX CHCTEM.

O6wryno UF¢ mcnapsiercs M3 LWIMHADOB, MOMEIUEHHBIX BHYTPH |aBTOKIABOB, W
mojgaercsi B ra3o00pasHoif (opMe' K BXOHHBIM TOYKAM HYEpe3 CHCTEMY
KOJIIEKTOPHBIX TpyOONpPOBOJOB KacKasa. "Tlpogyxt" u "xBocthl" UFs,
NOCTYNAKIIHE U3 BBIXOAHBIX TOYEK B BUAE ra3000pa3HBIX HOTO\KOB, HPOXOJST
yepes CHCTEMY KOJIEKTOPHBIX TpyOONpOBOIOB Kackaga JHGO, K XOJNOIHBIM
JOBYIIKaM, JU0O K KOMIIPECCOPHBIM CTaHLHUAM, Fie razooOpasHbiii nmotok UFg

CKMXKACTCA M 3aT€M I[OMEIIACTCA B COOTBETCTBYHOIIIHE KOHTCﬁHCpBI It
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54.1.

5.4.2.

5.4.3.

5.44.

RN

TPAHCTIOPTUPOBKH WM XpaHeHus. [ToCKOjiBKY ra3onuthdy3MoHHas YCTAHOBKA I10
oborameHnio uMeer OoJbIIOE  KOAMYECTBO ra30du¢y3HOHHBIX COOPOK,
coOpaHHBIX B KacKaJbl, CO3/alOTCi MHOTOKHJIOMETPOBBIE KOJUIEKTOPHBIE
TpyOONpOBOABI KAaCKaJ0B C THICSIUAMH CBAapHBIX LIBOB, [IPHYEM CXEMa OCHOBHOHM
YaCTH UX COeITMHEHUI1 MHOTOKpaTHO noBropsercs. OOopynoBaHHE, KOMIIOHEHTHI
M cucTeMbl TpyOONpPOBONOB U3rOTOBISIOTCA C  COOJMIOAEHMEM  BBICOKHX
TpebOBaHHH K BaKyyM-IUIOTHOCTH H YUCTOTE 00OpabOTKH.

Cucrembl moxayu/cucTemMbl 0TBOAA "'MPoAYKTA" U ''XBOCTOB"

CreunaqpHO TpeJHa3HA4YE€HHbIE WM IOJATOTOBIEHHbIE TEXHOJOTHYECKHE
cucTeMsl, cnocobHsie pabotath npu AasneHun 300 I1a (45 byHT/KB. AI0IM) HIH
MeHee, BKITIoYasi:

NUTAIONIAE aBTOKJIABBI (MJIM CHCTEMBI), Ucnioab3dyeMble s nojadd UFs B
razoauddy3uoHHBIEC KACKADI;

necyonuMaTopbl  (MJIM  XOJOAHBIE  JIOBYIKH), HCHOJb3YEMBIE IS
BeiBefieHH UF¢ U3 razoaud@y3noHHbIX KackaloB;

craHuud oxuwxkenus, rae UFg B razooOpasHoil ¢opMe H3 Kackaaa
CKUMAETCSA ¥ OXJIaXIAETCS JIO )KUAKOTO COCTOSHHS;

CTaHUMM "TPOMyKTa" WM "XBOCTOB", MCNOJB3YEMBIE JUIA MEPEMELIEHHS
UF¢ B KOHTEHHEPBI. '

CucTeMbl KOJLJIEKTOPHBIX TPYOONIPOBOAOB

CrienuaisHO NpeJHa3HauYCHHbIE MM MOJATOTOBJIEHHBIE CHCTEMBI TPyOONpPOBOIOB
H CHUCTeMBbI KoJuIeKTOpoB i yraepxanus UFg BHyTpH razonuddy3MoHHBIX
KackaJoB. JTa CeTh TPYOONPOBOAOB OOBIYHO MPEACTABIAET COOOH CHCTEMY C
"NBOHHBIM" KOJUIGKTOpOM, TA€ KaxJas s4YeiKa COeJHHEHA C KaXAbIM U3
KOJUIEKTOPOB.

BakyymHbie CHCTEMBbI

a) CneunanpHO  NpelHA3HAYEHHBIE WM NOATOTOBJIEHHBIE  KPYIHBIE
BaKyyMHBIE€ MAarucTpajlM, BaKyyMHBIE KOJJIEKTOPbl H BAaKyyMHBIE HAacOCHI
MTPOU3BOAUTEIBHOCTBIO 5 M /mus (175 Gyr/mun) ni Gonee.

b) BakyyMHBIE HAcOCBl, CHEUUAILHO TMpeAHa3HAuEHHble Ui paboThl B
conepxamieit UFs atMocdepe U H3roTOBIEHHBIE U3 ATIOMHHMS, HUKENS HWIH
CIUIaBOB, cojiepkauiux Oosee 60% HHUKENA WM MOKPHITBIE UMH. OTH HACOCHI
MOTYT OBITh WM POTALIMOHHBIMH, HJTH TIOPILIHEBEIMH, MOT'YT HMETh BBITECHAIOIIHE
U (TOPHUCTOYTJIEPOAHBIE YIIOTHEHHS, a TAKK€ B HHX MOTYT NPHCYTCTBOBATh
crenHanbHble paboune XKHUIKOCTH.

CnennajbHbie CTONOPHBIE M PEryJHPYIONINe KJIANAHBI

ConeuuagbHO  MpeJHa3HAY€HHblE  WJIM  TOATOTOBJIEHHBIE  pYYHbIE  HJIH
AaBTOMAaTHYECKUE CTOMOPHBIE M PETYIHPYIOIIUE KJanaHbl CHIB()OHHOrO THIIA,
u3roroBieHHble U3 CTOMKHX K UF¢ matepuanos, nuamerpom ot 40 no 1500 mm
(1,5 nmo 59 molMOB) sl YCTAHOBKH B OCHOBHBIX M BCIIOMOTAaTEIbHBIX CHCTEMaX
ra3ou¢}y3HOHHBIX YCTAHOBOK MO 00OralllCHHIO.
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S5.4.5.

5.5.

Macc-cnekTpoMeTpbl/UCTOYHHKH HOHOB 115 UFg

CneuuanbHO TNpenHa3HauyeHHbIE MM [OArOTOBJICHHBIE MarHHTHHIE HJI
KBAJPYNOJIBHBIC MAaCC-CIIEKTPOMETPBI, CIIOCOOHBIC HpOHSl?OIII/ITb npsMoi
otbop npod nomaBaeMoi Macchl, "MpoxykTa" WK "XBOCTOB" M3 ra3oBbIX
notokoB UF¢ #u oOnajaromude TIOJHBIM — HAaOOpOM  CIERXYHOLIMX

XapaKTEePHCTHK:
l.  ynmenbHas paspewaronias crocoOHOCTH Mo Macce cBbiie 320;

2. COAEPKAT HCTOYHHKH HOHOB, H3rOTOBJICHHBIC W3 HUXPOMA WM MOHETA HIIH
3allIMIICHHBIC TOKPBITUEM U3 HUX, HJIIH HUKCIIUPOBAHHBIC,

3. COACPKAT HOHU3AITHOHHBIE HCTOYHHUKH C 60M6apIII/Ip0BKOﬁ JJIEKTPOHAMH,

4. coaep>XaT KOJUIEKTOPHYIO CHCTEMY, TIPHTOJHYIO JUT H30TONHOIO aHAIN3a.

I[NTOACHUTEJIBHOE 3AMEUAHHUE

Ilepeuriciendoe Beilie 060pyNOBaHHE BCTYNAET B HEMOCPEACTBEHHBIR KOHTAKT C
TexHonornueckuM razom UFg, 00 HENOCpeACTBEHHO perylIHpyeT MOTOK B
npezfenax Kackaja. Bce NOBEpXHOCTH, KOTOpble BCTYMAlOT| B KOHTAaKT €
TEXHOJIOTHYECKHM Tra30oM, LEIMKOM H3roTaBauBaloTcs M3 cTodkux k UFg
MaTepUajloB WIH IOKPBIBAIOTCA MMH. [l Lenied pa3fenoB, OTHOCAILUXCA K
razoqu@@y3HOHHbIM yCTPOHCTBAaM, MaTepHAIbI, KOppO3I/IeCTO‘I‘r‘iKHe k UFs,
BKJIIOYAIOT HEPXKAaBEIOLLYI0 CTallb, ATIOMUHHMHA, AIIOMUHHUEBBIE CIUIaBBl, OKCHJ
ATIOMHMHMS, HUKEIb WM CIUIABHI, cojepxkane 60% unu O6osee HUKENs, a TAaKKe

ctoiikue K UFg nonHocTesio GTOpHpOBaHHBIE YTIIEBOAOPOIHBIE TOJIUMEDHL.

CnenuajbHo npeaHasHaAYC¢HHbIC HJIH MOATOTOBJICHHBIC CHCTEMBI,
060py1103alme H KOMIIOHCHTBI /Il HCHOJbB30BAHHA Ha YCTAaHOBKax
AIPOAHHAMHUYECCKOIO oborameHns.

BBOJHOE 3AMEYAHUE

B mnpoueccax asponnHammuueckoro oborameHus cMech raszoobpasnoro UFs u
JIETKOro rasa (BOJAOPOA WM TelMMid) CXKHMAETCS W 3aTeM NPOITyCKAaeTCs depe3
paslensIole 3JEMEHTBl, B KOTOPBIX HM30TOIHOE pa3/eicHUE 3aBepLIAETCH
MOCPEICTBOM  MONy4eHHs OONBIMMX LEHTPOOEKHBIX CHJI 10 TEOMETPHH
KPUBOJIMHEHHOM CTEHKH. YCHENHO :pa3paboTaHbl [Ba Ipolecca 3TOro THIIA:
IPOLIECC COMJIOBOTO pasfeleHUs M HpoLEeCC BHXpeBoi TpyOku. Jlna o6omx
NPOLIECCOB  OCHOBHBIMH ~ KOMIMOHEHTaMH KackaJla pasfelieHus  SBISIOTCS
HUIMHIPDHYECKHE  KOpIyca, B  KOTOpPBIX  pa3MEIICHbl | CIEUHaJIbHbIE
pa3feNUTENbHBIE 3JEMEHTBl (COIUIa MM  BHXpPEBble TPYOKH), Ta3oBbIC
KOMIIPECCOPBl M TEIJIOOOMEHHUKH I YAAICHHS 0Opa3yloIerocs IpH CKATHH
Temia.  Jis a’poJMHAMHUYECKUX YCTaHOBOK TpeOyeTcsl Lefbld psl TaKux
KACKAJIOB, TaK 4YTO WX KOJNHYECTBO MOXET CIYXKHTh BAXHBIM yKa3aTeleM
KOHEYHOTo HMcnonb3oBanus.  [lockonbky B a’poJMHAMHYECKOM Tpolecce
uenossdyercss UFg, mnoBepxHocTH Bcero oOopynoBaHUs, TPyOONpPOBOLOB H
M3MEpHUTENbHBIX NMPUOOPOB (KOTOpBIC BCTYMAIOT B KOHTAKT C Ffr‘BOM) JIOJIXKHBI

U3roTaBJIMBATLCA U3 MaTCpHaIOB, COXPaHAOUIUX yCTOﬁ‘IHBOCTL IIpA KOHTAKTE C
UFs.




S.5.1.

5.5.2.

5.5.3.

IR LN

[MOSACHUTEJIBHOE BAMEYAHUE :# ¢ i

IlepeuncieHHble B HACTOALIEM  pasene  3JIeMEHTBl  BCTYNalwwT B
HENOCPEACTBEHHbI  KOHTAKT ¢  TexHojsoruueckuM raszom UFg  nubo
HENOCPECTBEHHO PETYJHPYIOT MOTOK B INpeeNiax Kackaza. Bce NOBepXHOCTH,
KOTOpBIE BCTYNAlOT B KOHTAakT C TEXHOJIOTHYECKUM TIa30oM, LETHKOM
M3roTaBIHBAIOTCA U3 CTOHKUX K UF¢ MaTepHasioB, Wi 3aLLHIICHBl HOKPBITHEM H3
TAKMX MaTepuanioB.  Jlnd wened pasgena, OTHOCAINErocs K 3JIEMEHTaM
adpoaMHaMHyecKkoro oborauieHus, kopposuectoiikue k UFg Martepuansi,
BKJIIOYAIOT MEMb, HEPIKABEIOUIYIO CTalb, ATIOMHHHHA, ATIOMHHHEBBIC CILIABEI,
HHKENIb WK CIulaBbl, coaepxaiue 60% unu Oonee HUKENA, a TAKXKE CTOMKHE K
UFs nonHOCTBIO pTOPHPOBAHHBIE YTJIEBOAOPOAHBIE MOTUMEPEL.

Pa3genuTebHbIE COILTA

CneunansHO npeHa3HAYEHHBIE N MOATOTOBIIECHHBIE PA3JIeIUTEIbHEIE COMIA H
ux cbopxu. PaszgenurenbHble COIUIA COCTOST M3 ULIEJEBHAHBIX HM30THYTHIX
KaHalOB ¢ paauycoM u3ruba meHee | mm (o6pr4Ho ot 0,1 mo 0,05 Mm),
Koppo3uecToikux K UFs, 1 HMEOmMX BHYTPEHHIO PEXYIIYI0 KPOMKY, KOTOpas
paszienseT NpoTEKaloIMK Yepe3 COIJIO a3 Ha J1B€ ()paKiHUH.

Buxpessie TPyOKH

CrieuHaTsHO MpEeAHA3HAYEHHBIE WIH MOATOTOBICHHBIE BHXPEBbiC TPYOKH H HX
cbopkn. BuxpeBblie TpyOKH HMEIOT LHMIMHIPHYECKYIO HIIH KOHYCOOOpasHYo
(dopMy, U3roToBIEHBI U3 KOoppo3uecToikux k UFg MaTepuanoB WM 3allileHs
MOKPBITHEM W3 TaKMX MAaTepHaoB M uMerT auamerp ot 0,5 cM 10 4 cM nipu
OTHOIICHHH [UIMHBI K amamerpy 20:1 mwim MeHee, a Takxke OOHO Wid Oonee
TaHTCHIHAIBHOE BXOJHOE OTBEPCTHE. TpyOKH MOryT OBITH OCHALIEHBI OTBOAAMH
COILIOBOrO THIa HA OJTHOM HJIM Ha 000X KOHUAX.

[NOACHUTEJIBHOE 3AMEYAHUE

[IutaTtenpHpii Ta3 MOCTYIAET B BHXPEBYIO TPYOKy IO KacaTelbHOM C OJHOrO
KOHIIA MM 4Yepe3 3aKpyYHBAIOIUUE JIONATKH WM Yepe3 MHOTOYHC/ICHHBIE
TAHT€HIMATbHBIE BXOJHbIC OTBEPCTHUS BJIOJIb TPYOKH.

Komnpeccops! ¥ ra3o1yBKH

CreuuanbHO MpeJHa3HAYCHHbIE UIIM TOJTrOTOBJIEHHBIE OCEBbIE, LEHTPU]YKHbIE
WIH  OOBEMHBIE  KOMIIPECCOPBI  HJHM  Fa30JyBKH, H3IOTOBJIEHHBIE  H3
koppo3uectoiiknx Kk UFs MaTepuanoB, UiaH 3alIMINEHHBIE MOKPHITHEM H3 TaKUX
MaTepHaIOB, IPOU3BOANTEIBHOCTBIO HA BXOJE 2 M’/Mun un 6onee emecu UFq u
HeCYILEro raza (BOJOPOJ WK TelTHi).

[MOACHUTEJIBHOE 3AMEYAHHUE

Takue KoMOpeccOphl U ra30AyBKH 0OBIYHO HMEIOT nepenaj AasiacHus ot 1,2:1 1o
6:1.
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5.5.4.

5.5.5.

5.5.6.

5.5.7.

YnnorHenuns BpalllaloIuxcHd BaJioB

CrneupanbHo  MpeJHAa3HAueHHbIE  WIM  TIOJATOTOBJICHHBIE|  YIJIOTHEHMS
BpAIlAIOIUXCS BAJIOB, YCTAHOBJICHHbIE Ha CTOPOHE MOAA4M U Ha CTOPOHE BBIXOZA
JUIsL YIUTOTHEHHUS Bajla, COSMMHSAIOLIEr0 POTOP KOMIPECcopa MM POTOp ra30ayBKH
C NPUBO/JHBIM JBUTaTeeM, C TEM YTOOBI 00ECTIEUUTh HAKEKHYIO| FEPMETH3ALMIO,
NPEI0TBPALIAIOLIYIO BBIXOJ] TEXHOJIOTHYECKOr0 ra3a UM HaTeKaHHe BO3AyXa WIH
YIUIOTHAIOIIETO Fa3a BO BHYTPEHHIOI KaMepy KOMIpeccopa WM Tra3olyBKH,
KoTopast 3anoiHeHa cmechto UFg n Hecyiero raza.

TeniooOMEeHHHKH /I 0XJIAXKIACHHA raza

CneumanbHO DOpeAHA3HAYEHHBIE WIM TNOATOTOBJCHHBIC TEMJIOOOMEHHHKH,
U3roTOBICHHBIE M3 Koppo3uecToHknx k UF¢ MaTepuanoB WM 3aliMILEHHBIE
IIOKPBITHEM M3 TAKMX MaTepHAJIOB.

KO)KyXH pasac/Jd0IIMX 3JIEMCHTOB

CrnennanbHO MpeIHA3HAYCHHBIC WK TOArOTOBJICHHBIC KOXKYXM| pa3feisiomux
SJIEMEHTOB, H3rOTOBIIEHHBIE M3 KopposuecToMknx kK UFg MarepuanoB wnu
3aUIMINEHHBIX IOKPBITHEM M3 TaKHX MAaTEPUAIOB, Uil IOMELICHHUS B HHX
BHXPEBBIX TPYOOK HIIH pa3/Ie/IUTEIbHBIX COMEIL.

INOACHHUTEJIbBHOE 3AMEYAHUE

OTH KOXYXH MOTYT HPEICTaBIATh COO0H LHINHIPHYECKHE KaMepbl HaMETPOM
Oonee 300 MM 1 amuHOM Goaee 900 MM WIIH IPSAMOYTOTbHBIE KAMEPHI CPABHUMBIX

pasME€POB U MOT'YT OBITH pe€aHa3sHa4y€Hbl 1JI1 YCTAHOBKH B I'OPHU3OHTAJIBHOM HJIH
BEPTHKAJIBHOM ITOJIOKCHHH.

Cucremsbl nopa4yun/cucremMpl 0TBoAa "'npoaykra" u "xsocroB"

CHCHH&HBHO NpE€AHA3HAYEHHBIC WM  TIOATIOTOBJICHHBIC TCXHOJIOTHYECKHE
CUCTEMbI HITH 060py11013aHne JUIs1 000raTUTENBHBIX YCTAHOBOK, H3IrOTOBJICHHBIC U3

Koppo3uecToikux K UFg MaTepHanoB WM 3alIMIICHHBIX NMOKPHITHEM H3 TAaKHUX
MaTepHaJIOB, BKJIIOYAIOIIHUC:

a) NIATAIOUIHE ABTOKJIABBI, IIEYH WM CHCTEMBI, MCIOJb3yeMbIE MUl NOAAuH
UFs aia nmpouecca oOGoramieHus;.

b)  nmecyOnmuMaTropsi (MM XONOJAHBIC JIOBYWIKM), WCHONb3yeMbie Juis
BbiBeieHHs HarpeToro UFs u3 npouecca oboralesus ais mocieaytolero
HepEMELICHHUS;

C)  CTaHIMH OTBEP)KAEHMSA WJIM OXHXKCHHUS, WCIIONb3yeMbIC IS BBIBEACHHUS
|

UFs u3 npouecca oboramenns nyrem cxatus u nepesoga UFg B xuIkyto

WK TBEPAYIO dhopmy;

d)  cranumu "mpomykTta" WIH "XBOCTOB", HCIOJB3yeMbie JJisl| IEPEMEILEHHS

UF¢ B KOHTEHHEpHI.

-—
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5.5.8.

5.5.9.

5.5.10.

5.5.11.

5.5.12.

CHcTeMbl KOJLIEKTOPHBIX TPYGONpPOBOI0B '

CneunaibHO MpeaHa3Ha4E€HHbIE WM MOAFOTOBIIEHHBIE CUCTEMB! KOJLIEKTOPHBIX
Tpy60MpOBOIOB, H3TOTOBJIEHHBIE U3 KOppo3uecToiikux K UFg mMaTepuanoB uim
3alllMLICHHbIE MOKPHITHEM U3 TaKHX MaTepuaiioB, i ynepxaHus UFg BHyTpH
a’3pOJMHAMHYECKUX KacKaloB. JTa CETh TPyOONpPOBOLOB OOBIYHO MPENCTABIISAET
coboif cucteMy ¢ "ABOHHBIM" KOJUIEKTOPOM, IJle KaXAbIH Kackal MJIM Tpylmna
KacCKaJIoB COEIMHEHBI C KaXIbIM U3 KOJLIEKTOPOB.

BaKyyMHble CHCTEMbI 1 HACOCHI

a) CneuuanbHo Np€aHasHA4Y€HHBIC HJIM  IHOATOTOBJICHHBIE BAaKYYMHBIC
CHUCTCMBI, NPOU3BOAHUTCILHOCTBIO HA BXOIC 5 M3/MI/IH HJIN 601166, COCTOAIHUE U3
BAaKYYMHbIX Marncmaﬂeﬁ, BAKYYMHBIX KOJUJICKTOPOB H BaKYyMHBIX HACOCOB, H
Np€AHasHa4YCHHbIC UIA pa60TI>I B COACpXAIIHUX UF(, ra3oBbIX CpE€aax.

b)  BakyyMHbI€ HAacoOChl, CIELMANBHO NpeAHA3HAYEHHbIE WIH NOATOTOBJIEHHBIE
s pabotel B copepxkamux UFg razoBelx cpegax M H3rOTOBJEHHBIE U3
koppo3uecToikux K UF¢ MatepnasioB MM 3alMIEHHBIX NOKPHITUEM M3 TaKHX
MaTepuaioB. B 3THX Hacocax MOTYT HCHOJIB30BAaThCH (DTOPHCTO-YTJIEPOJHBIE
YIUTOTHEHHUS U CIelHaIbHbIE pabouue UIKOCTH.

CrienHajibHbIe CTONOPHbIE H PEryJTHPYIOLIME KIANAHDI

CneuuanbHble  NpeJHa3HA4YEHHBIE WJIM  [OATOTOBJIEHHBIE pYy4YHbIE  HIIM
aBTOMaTUYECKHE CTONOPHBIC W DETyIHPYIOLIUE KJIanaHbl CUIBGOHHOrO THIIA,
U3rOTOBJIEHHbIE W3 Koppo3HecToHkMX K UF¢ MaTepwioB WM 3allMIIEHHBIC
HOKpBITHEM M3 TAKMX MaTepHaJIoB, quaMeTpoM oT 40 1o 1500 MM 1 MOHTaXxa B
OCHOBHBIX M BCIIOMOIaTeNbHBIX CHCTEMax YCTAHOBOK a3pOJAHHAMHYECKOIO
oboraieHus.

Macc-cniexTpoMeTpbl/HcTOYHHKH HOHOB 1718 UF

CrennaibHO TpPEIHA3HAYEHHbIE WM  TOATOTOBJICHHBIE MArHHMTHBIE  HIIM
KBaJPyNOJBHBIE MacC-CIIEKTPOMETPBI, CIOCOOHBIE MPOU3BOAMTH NPSAMON OTGOP
npo6 mojJaBaeMoi Macchl, "MpoaykTa" uiu "XBocToB" U3 razoBbix noTokoB UFs u
06/1a1af01IHE ONTHBIM HAGOPOM CIIETYIOIMX XapaKTEPHCTHK:

1.  yaenpHas paspeliarouias clocoOHOCTH 10 Macce cBbIie 320;

2. coACpKAT HCTOYHUKH HOHOB, H3TOTOBJICHHBIC U3 HUXpOMA HUJIM MOHEIIS HITU
3AIIHIIICHHBIC TIOKPLITHEM H3 HUX, HJIM HUKEJIUPOBAHHBIC,

3. COAEP>KaT MOHU3ALIMOHHBIE UCTOYHUKH ¢ 6O0MOAPIUPOBKOM JIIEKTPOHAMH;
4. COJEPIKAT KOJUIEKTOPHYIO CUCTEMY, IPHUTOJHYIO JJIS1 H30TOIHOIO aHANIK3A.
Cucremnl otaenenns UFg oT Hecymero raza

CnenpansHo TNpefAHa3HAYEHHbIE MJIM  TOATOTOBJICHHBIE TEXHOJOIMYECKHE
cuctemsl Ans otaenenus UFq ot Hecymero rasa (Bogopoa WitH reus).
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5.6.

[TOSACHUTEJIbHOE 3AMEYAHUE

OTH cucCTeMBl MpejiHa3HayeHbl Ui cokpaweHus conepxanus Uks B Hecylem
raze O OJHOM 4YaCTM Ha MWUJIMOH HJIM MEHEE M MOIyT BKIIOYaTb TakKoe
o0opy0oBaHUE, Kak:

a)  KPHOIEHHbIE TEMIOOOMEHHHKH W KPHOCEMApaTophl, CIIOCOOHBIE CO3/aBaTh
TemnepaTypsl -120°C unu mMenee, uiu

b)  OJIOKH KPHOTEHHOTO OXJaXAEHHS, CHOCOOHBIE CO3/1aBaTh TEMIIEPATYPBI
-120°C um MeHee, HiIH

c) OJIOKM pa3JeNTUTENBHBIX COMEN WIH BUXpeBbIX TpyOok i (otaeneHus UFg
OT HECYILEro ra3a, Wix ‘

d)  xomoamusie noByumkd UFs, crnocoOHble co3aaBath Temnepatypsl -20°C uiu
MeHee.

CnenuajbHO  NpelHa3HAYeHHble HJIH  TNOATOTOBJIEHHBbIE  CHCTEMBbI,
ofopyaoBaHHe M KOMIIOHEHTbI /A HCNOJb30BAHHS HAa YCTaHOBKaXx
XHMHYeCKOro 00MeHa WK HOHOOOMEHHOTro 000rameHus

BBOZHOE 3AMEYAHHE

He3HauuTenbHOE pa3jiMiuiMe U30TOMOB YpaHa IO Macce MPUBOAUT K HEOOJBIIUM
U3MEHEHHSM B PpPaBHOBECHH XHMHUYECKHX pEaKkUMH, KOTOpbIE MOrYT
HCIOIb30BaThCSl B KA4yeCTBE OCHOBBI JUIA PAa3fcliCHHs HM30TONOB.  YCIIEUIHO
pa3paboTaHo [Ba HpoLecca: KHUAKOCTHO-XKHAKOCTHBIA XMMMYECKUH OOMEH W
TBEPAO-)KUIKOCTHBIN HOHHBIH OOMEH.

B mpouecce >XHAKOCTHO-XKUAKOCTHOI'O XHMHYECKOro oOMEHa B NPOTHBOTOKE
NPOMCXOJUT B3aUMOJECHCTBUE HECMEILUBAIOIUXCA KUAKUX (a3 (BOIHBIX HITH
OpPraHUYecKHX), HYTO NPHBOAMT K 3PdekTy KackaaupoBaHHs TBICAY CTafui
paznenenusi. BopgHas daza cocToMT W3 XJIOpHAa ypaHa B pacTBOpPE COJISHOM
KUCJIOTHI, oOpraHuueckas (aza COCTOHUT H3 IKCTPAarcHTa, conepxc‘-amero XJIOpHI
ypaHa B OPraHHYeCKOM pPacCTBOpPHTEIIE. KoHTakTHBIMM  (unbTpaMH B
pa3/eUTENIbHOM KAacKaqe MOTYT SIBISTHCS JKHUAKOCTHO-XKHIKOCTHBIE OOMEHHBIE

|
KOJIOHHBI (TaKHC, KaK HMMITYJIbCHBIC KOJIOHHBI C CETYATBIMH TapCIIKaMPl) HJIN

XKUJIKOCTHBIE UEHTpUGYKHble KOHTakTHele ¢uiabTppl. Ha 0GoHX KOHIIaX
Pa3NENUTENLHOTO KAacKala B He/lsX obeciedenus peduiokca Ha KakIOM KOHIE
HEOOXOMUMBI XHMHUYECKHE TMpeBpalieHus (OKHUCIEHHE W BOCCTAHOBJICHUE).
['maBHas 3aaya KOHCTPYKLUH COCTOUT B TOM, 4TOOBI HE ILOH}'CTI/HLB 3arpsA3HEHUs
TEXHOJIOMMYECKUX TMOTOKOB HEKOTOPHIMH MOHAMH METAIOB. B|cCBs3M ¢ 3TM
HCIONB3YIOTCSA ILJIACTHKOBBIE, [OKPBITBHIE IUIACTHKOM (BKJIIOYas NPUMEHEHHE
(GTOPUPOBAaHHBIX YTJICBOJOPOAHBIX IOJUMEPOB) HW/WIH TOKPBITHIE CTEKJIOM

KOJIOHHBI U TPYOOTPOBO/IBI.

B TBepao-)KUAKOCTHOM MOHOOOMEHHOM IpolLecce ODOOralieHHe JOCTHIraeTCs
MOCPEICTBOM aJcopOunu/necopOlMd ypaHa Ha CHEUHATIBHOW, OYEHb OBICTPO
JEHCTBYIOIEH HMOHOOOMEHHOH cMone wiu ancopbente. PacTBop ypana B
COJITHOM KMCJIOTE M JpYTHE XHMHUYECKHE peareHTbl NpOMyCKalTcs uepes
LMJIMH/pUYECKHE 00OraTHTENILHBIE KOJIOHHBI, COJAEPIKAalHe YIUIOTHEHHBIE CJIOH
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5.6.1.

5.6.2.

5.6.3.

ancopbenTa. [ins nopgepxaHus HEMPEPHIBHOCTH IMpoliecca HeoOX0UMa CHCTEMA
pednrokca B Lensx BBICBOOOXICHUS ypaHa M3 ajcopOeHTa oOpaTHO B XKMIKUH
NOTOK, C TeM 4TOObl MOXHO OblIO0 coOpaTh "mpoaykT" M "XxBocTwl". JTO
JOCTUraeTcs NYTEM HCIOJb30BAHHS TOAXOMAUIMX XHUMHUYECKHX pPEarcHTOB
BOCCTAHOBJICHHS/OKUCJICHUS,,  KOTOpBbIE  TIOJIHOCTBIO ~ PEreHEPHPYIOTCA B
pa3ienbHbIX BHEIIHUX METIAX W KOTOPHIE MOTYT YaCTHYHO PEreHepupoBaThCs B
CaMHX H30TOMHBIX pa3JeaUTeNbHBIX KosoHHax. [lpucyrctBue B nponecce
ropsiYMX KOHLIEHTPHPOBAHHBIX PACTBOPOB CONSHOH KHCIOTHI TpeOyeT, 4TOOBI
obopynoBanue ObIIO  H3rOTOBIEHO M3 CHECLUAIBHBIX KOPPO3HECTOMKHX
MaTepHasoB WM 3a0IMIICHO MOKPLITHEM H3 TAKUX MaTepHaJIOB.

A HMIKOCTHO-)KMAKOCTHbIE 00MEeHHbIe KOJOHHbI (XHMHYEeCKHH 00MeH)

[IpoTHBOTOUHBIE KUAKOCTHO-)KUIAKOCTHBIE OOMEHHBIE KOJOHHBI, HMEIOILHUE
MEXaHHUYECKHI CHIOBOH BBOJ (T.e. WMMYJbCHbIE KOJIOHHBI C CETYaThIMH
TapeKaMH, KOJIOHHBI C TapeIKaMH, COBEPIIAIOIIMMH BO3BPAaTHO MOCTYIIAaTEIbHbIC
IBIKEHUS, U KOJIOHHBI C BHYTPEHHHUMH TYPOUHHBIMH CMECHTENISMH ), CHIELIUAJIEHO
NpefHa3Ha4YCHHBIE WIM TOATOTOBJCHHBIE i1  oOOrameHuss ypaHa C
UCTIONIB30BAaHHEM Tipollecca XMMHYECKOro oOMeHa. Jlns  KOppO3HOHHOM
YCTOHYMBOCTH K KOHLUECHTPUPOBAHHBIM pPAaCTBOPaM COJISHOH KHCIOTBHI 3TH
KOJOHHBI M HX BHYTPEHHHE KOMIIOHEHTHI M3TOTOBJEHBl H3 TOAXOAAILIMX
IUIACTUKOBBIX MaTepuayioB (TakuX, Kak (TOPHPOBAHHBIE YIIIEBOJOPOIHBIC
NOJIMMEPBI) MM CTEKIIA MM 3aIMUIIEHBl HOKPHITHEM W3 TaKHUX MAaTEpHAJIOB.
KONOHHBI CNIPOEKTHPOBaHB Ha KopoTkoe (30 CEKyHI HIM MeHee) BpeMs
IPOXOX/ICHHS B KacKaje.

IlenTpuyKHBIE  HKHIKOCTHO-XKHIKOCTHbIE KOHTAKTHbIe  (PUIBTPBI
(xumMu4yeckui 00MeH)

LleHTpudyXHBIE KHIKOCTHO-KHUJKOCTHBIE KOHTAKTHBIE (GHIBTPHI, CHEUHAIBHO
npeAHa3HaYeHHblE WM  [OATOTOBJEHHBIE [UIs  oforaiieHus ypaHa C
UCIONB30BaHHEM IIpoliecca XHMHUYecKoro obmeHa. B Takux KOHTAKTHBIX
GuIbTpax MCNONB3YETCS BpALICHHE JUIA ITOJMYyYEHHS OPraHUYECKHX H KHIKHX
NOTOKOB, a 3aTeM LieHTpOOEXKHas cuia Juid pazaencHus ¢a3. s Koppo3HOHHOM
CTOMKOCTH K KOHLCHTPHUPOBAHHBIM pPAacTBOpPAM CONSHOM KHCIOTHI KOHTAKTHbIE
GWIBTPBl M3roTaBIHBAIOTCA W3 COOTBETCTBYIOHIMX IUIACTUKOBBIX MAaTEpHaJIOB
(Takux, Kak (TOPHPOBAHHBIE YTIEBOAOPOAHBIC MOJUMEPHI) WIH MOKPBIBAIOTCH
UMH W crekioM. LleHTpudyKHbIE KOHTAKTHBIE (QHIBTPHI CIIPOSKTHPOBAHbI Ha
KopoTkoe (30 cexyH/ WM MEeHee) BpeMst IPOXOXKICHHUS B KacKaJle.

Cucrembl 1 00opyaoBaHMe 15l BOCCTAHOBJIEHHs yPaHa (XUMHYECKHIi 00MeH)

a) CneuuasbHO  NpeAHAa3HAYEHHBIE  WIM  [OJArOTOBJIEHHBIE  AYEHKH
9JIEKTPOXMMHYECKOTO BOCCTAHOBJICHHUSA JUII BOCCTAHOBJIEHHMS YpaHa M3 OJHOIO
BAJICHTHOTO COCTOSIHMSI B JAPYroe [uis OOOralleHHs ypaHa C HCIOJIb30BaHMEM
TpoLiecca XUMHYECKOro oOMeHa. Mareprainsl siueek, HAXOAAIIHUECS B KOHTaKTe C
TEXHOJIOTHYECKHUMH  pPACTBOPAaMH, JO/DKHBl OBITh  KOPPO3HECTOHKUMHM K
KOHLICHTPUPOBAaHHBIM PACTBOPAM COJISIHOM KHCIIOTBL
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5.6.4.

[TOSAICHUTEJILHOE 3AMEYAHWE

Karoambiii 0Tcex siueMKM AOKEH OBITh CIIPOEKTHPOBAaH TAKUM 0OpazoM, UTOObI
NPEAOTBPaTHTh MOBTOPHOE OKHMCIEHHE ypaHa [0 Oojiee BBICOKONO BaJIEHTHOTO
cocrosiHus. [[ng ynepkaHds ypaHa B KaTOAHOM OTcCeke s4eHka MOXKET MMETh
HETIPOHHUIaeMYI0 IHadparMeHHyl0 MeMOpaHy, U3TOTOBJIEHHYIO M3 CHELHAJILHOTO
KaTHOHHO-OOMEHHOro Matepydana.  Karoa CocToHT H3 c00|TBeTCTBy10u1ero

TBEPAOTO MpPOBOJAHHKA, TAKOTO, KaK rpa(bm.

b) CneluansHo [peaHA3HAUYCHHBIC WM I[OArOTOBJICHHBIC| CHCTEMbl UJIA
HU3BJICUCHHUA U+4 H3 OpPraHUYECKOro MOTOKa, PEryiavpOBaHUs| KOHLECHTPAUHWH
KHCJIOTBI H JJIA 3aIlOJIHEHHUA SAYECK ‘3J'IGKTI)OXHMI/I‘{CCKOFO BOCCTAHOBJICHHUSI Ha
MPOU3BOACTBCHHOM BBEIXOQJC KaCKajia.

INOACHUTEJIBHOE 3AMEYAHHUE

OTH cHCTeMBl COCTOAT H3 O0OpYHOBaHHA O3KCTPaKUUH pacTBOPUTENEM s
orrorxks U™ w3 opramumueckoro motoka B KMAKHI pacTBOP,| 06OpYAOBAHHS
BBINIAPUBAHUA W/WIH APYroro obOpyNOBaHHA UIA JOCTHXECHHS PEryJIHPOBKH H
KOHTpOJISi BOJOPOJHOTO MOKA3aTeIA, M HACOCOB HIIH JPYTHX YCTPOHCTB nepeHoca
JULs1 3aTIOJTHEHHUS AYEEK NEKTPOXUMUYECKOrO BOCCTAHOBIIEHHS. Ocuosras 3ajava
KOHCTPYKI[MM COCTOMT B TOM, YTOOBI M30€KaTh 3arps3HEHHs MOTOKA XXUIAKOCTH
HOHaMHM HEKOTOphIX MeTa/uloB.  CledoBaTenbHO, Te 4YacTH | 000pyAOBaHHs
CUCTEMBI, KOTOpBIE HAXOJATCS B KOHTAaKT€ C TEXHOJOTHYECKHM IOTOKOM,
M3TOTaBJIMBAIOTCA M3 COOTBETCTBYIOMIMX MAaTepHanioB (TaKUX, Kak CTEKIIO,
(GTOpUpOBaHHEBIE YIIIEBOJOPOAHBIE MOJUMEPHI, Cylbdat nomudeHuIa, cynbhoH
nonuddupa U NPONUTAHHBIH CMONOH. rpadUT), WK 3aIIMILEHBI IOKPHITHEM H3
TaKHX MaTepHaJIOB.

CucTeMbl NOATOTOBKH HUTAHUA (XUMHYECKH 00MeH)

CI'IeI_II/IaJIBHO Ip€JHa3HA4YEHHBIC 50147 NMOoJAroTOBJICHHBIC (T‘,I/ICTCMI:-I A1
MPOHU3BOJACTBa MUTATCIABHBIX PAaCTBOPOB XJIOpUAa ypaHa BBICOKOH YMCTOTBI st

. \
YCTaHOBOK II0 PA3ACIICHHIO U30TONOB ypaHa METOJ{OM XHMHICCKOro oOMeHa.

NOACHUTEJIbHOE 3AMEYAHHUE

OTH CHCTEMBI COCTOAT M3 00OpyZOBaHUS I PACTBOPEHUs, IKCTPAKLMH
PacTBOpUTENEM H/WIH HOHOOOMEHHOro OOOpYHOBaHMS Ul OYMCTKH, a TaKXKe
BNIEKTPOIMTHIECKUX SYEEK /I BOCCTAHOBIIEHHS U™ wmm U™ 5 UP. B amux
CHCTEMaX NPOU3BOJASATCS PaCTBOPBL XJIOPHIA yPaHa, B KOTOPBIX COACPIKUTCS JMIIIb
HECKONIBKO 4acTeil HA MUJUIMOH METAJUIMYECKHX BKIIOUEHHH, TaKMX, KaKk XpoM,
JKeJe30, BaHAIUH, MOMUOAEH M [PYTHX [BYXBAICHTHBIX HX KaTHOHOB WU
KaTUOHOB ¢ Oosibliel BaJ€HTHOCTHIO. KOHCTPYKLHMOHHBIE MATEpHaJIbl s
3]IEMEHTOB CHCTEMBI, B KOTOpoM oOpabaTbiaeTcss U™ BBICOKOH UYMCTOTHI,
BKJIIOYAIOT CTEKJIO, (TOPHPOBAHHBIC YIIEBOJOPOAHBIE IOIUMEPHI, TIpadur,
MOKPBITHIHA MOTHBUHHI-CYNBGATHBIM HITH TOJUIQHP-CYT-GOHHBIM TUIACTHKOM U
NPOTIMTAHHEIA CMOJIOH. ‘
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5.6.5.

5.6.6.

5.6.7.

CucTeMbl OKHC/IEHHS1 YpaHa (XUMHYECKHI: 00MeH)

CneuuanbHO MpeAHa3HaYCHHbIC WIH MOJATOTOBJICHHBIC CHCTEMBI U1l OKHCIEHHS
+3 +4

U™ B U™ mna Bo3BpalleHHs] B KacKaj pas/iefieHHsi U30TOIOB ypaHa B Mpolecce

oboraiieHHs METOAOM XHMHYECKOro oOMeHa.

[NIOSICHUTEJIbBHOE 3AMEYAHUE
OTH CHCTEMBI MOT'YT BKJIIOYATh TAKHUE 3IEMEHTHI, KaK:

a)  obopynoBaHMe s KOHTAKTHPOBAaHHMA XJIOpa W KHUCJIOpOJA C BOJHBIMH
sbdmoeHTaMu U3 00OpYAOBaHMSA pa3[eNeHHss HU30TONOB M IKCTPaKLUH
obpazoBaBuierocs U™ B  obeaHeHHbI OpraHU4YecKHil  NOTOK,
BO3BpAaILlaIOLUICSA U3 IPOH3BOACTBEHHOIO BBIX0/1a KAaCKa/a;

b)  obopymoBaHHE, KOTOPOE OTAEIAET BOXY OT COJITHOM KUCIOTHI, 4TOOBI BOAA
¥ KOHLICHTPUPOBAHHAs COJIAHAs KUCJIOTa MOTJIM ObI OBITH BHOBH BBE/ICHBI B
IPOLIECC B HYXHBIX MECTaX.

BbIcTpo pearnpyonme HoHO0OMeHHbIE CMOJIbLI/aAcOpPOeHTHI (HOHHDbIH 00MeH)

BeicTpo pearupyromue HOHOOOMEHHBIE CMOJIBI MM aJACOPOEHTHI, CIEIHUATbHO
npeJHa3HaYeHHbIE WIM TOJATOTOBJIEHHbIE M1 oOOoramieHHs ypaHa
MCIOJB30BAaHUEM TIpoliecca HOHHOTO OOMEHa, BKJIIOYAas MOPHUCTHIE CMOJIBI
MaKpOCeT4aTOH CTPYKTYPBI W/HIH MeMOpaHHbIE CTPYKTYPBI, B KOTOPbIX AKTUBHbIE
rpynmsl XHMHYECKOro OOMeHa OrpaHM4€Hbl IOKPBITHEM Ha I1OBEPXHOCTH
HEAKTHBHOHW TOPHUCTOH BCIIOMOTaTEIbHOH CTPYKTYpBI, H JPyrue KOMIIO3HUTHbIC
CTPYKTYpHl B JII0OOH NpuemiaeMoil ¢opMe, BKIOYas YaCTHIBI BOJIOKOH. OTH
HOHOOOMEHHEBIE CMOJIbl/aicopOeHTsl UMEIT JuaMeTpsl 0,2 MM WM MEHee H
JAOJDKHBI  OBITh XHMHMYECKH CTOMKHMHM [0 OTHOIUIEHHMIO K pacTBOpam
KOHIICHTPUPOBAHHOH COJTHOM KHMCJIOTBI, @ TaKXKE JOCTaTOYHO MPOYHBI
¢Gu3M4ecKH, ¢ TeM 4TOOBl MX CBOWCTBA HE yXyJIIATMCh B OOMEHHBIX KOJIOHHAX.
CMoutsl/aacopOeHTsl  CICHUANbHO TPEAHA3HAYEHBl JUIS HONYy4YeHHS KHHETHKH
O4eHb OBICTPOro oOMEHa H30TOIOB ypaHa (JUIMTEIBHOCTh MOJNyoOMeHa MeHee
10 cexyHa) ¥ 061aal0T BOZMOXKHOCTBIO paboTaTh NMpH TEMIEpaAType B AHANa30He
ot 100°C mo 200°C.

Honoo0MeHHbBIEe KOJIOHHBI (HOHHbIH 00MeH)

[luaMHApHYecKHe KOJMOHHBI auameTpoM Oonee 1000 MM ana yaepxkaHus
NOIEP)KaHUs  3allOJIHEHHBIX  CIOEB  HOHOOOMEHHBIX  CMOJI/aCOpOEHTOB,
CIELHAIBHO TIpe/Ha3HaYCHHbIE WIH MOATOTOBJICHHBIE A 00OrallleHHs ypaHa c
HCIIOJB30BaHHEM HOHOOOMEHHOTO Mponecca. OTH KOJOHHBI M3TOTOBICHBI H3
MaTepHanoB (TakWX, KaK THUTaH HIM (TOPUPOBAHHEIE  YIJIEBOAOPO/IHBIE
HOJIMMEPBI), CTOHKHX K KOppO3HH, BBI3BIBAEMOH pacTBopaMu
KOHUEHTPHPOBAHHON COJISTHOW KHCJIOTBI, HJIH 3aILMLIEHBI TMOKPBITHEM U3 TaKHX
MaTepHaIOB H CIOCOOHBI paboTaTe npu Temneparype B auanasone ot 100°C mo
200°C u paBnenny soie 0,7 MIla (102 ¢yHT/KB. Aroiim).
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5.6.8.

5.7.

Honoodmennbie cucrembl peduiroxca (HOHHBbIH 00MeH)

a) CrieunanbHO  NPEJHA3HAYEHHbIE  WIH IIOIIFOTOBIIGH“HI)IG CUCTEMBI
XUMUUECKOTO WIH  3JIEKTPOXMMHYECKOTO  BOCCTAaHOBJECHHA IS
pereHepauuu peareHTa(oB) XUMHUYECKOTO BOCCTAHOBJICHHS,

MCIoIb3yeMoro(bix ) B Kackajaax HOHOOOMEHHOro 00OralleHUs ypaHa.

b) CpoeuuansHo  npegHa3HAYeHHbIE MM TOJATOTOBJIEHHBIE  CHUCTEMEI
XHMHYECKOTO MM 31EKTPOXHMUYECKOTO OKHCICHUS MJIsl pereHepaunvu
peareHTa(0B) XMMHYECKOIO OKHMCIIEHHS, HUCIONb3yeEMOro(bIX) B Kackajiax
HOHOOOMEHHOr0 00OTrallleHUs ypaHa.

IMOACHUTEJIBHOE 3AMEYAHUE

B nponecce MOHOOOMEHHOro 0OOramieHMss B KayeCTBE BOCCTaHABIMBAIOLLETO
KaTHOHA MOJXET HCIOJIb30BaThCs, HAIPUMEDP, TPEXBaJICHTHBIN THTaH (Ti+3), ng
3TOM CJy4ae BOCCTAaHOBUTEJbHas cucTeMa Oynmer BeipabateiBaTth i

NOCPEACTBOM BOCCTAHOBJICHUS Ti™.

B npouecce B KkauyecTBe OKHCIMTENS MOXET HCHONB30BAaTECS, HANpPHUMED,
+3

TpexBajleHTHOe kene3o (Fe™™), u B 3TOM cilyyae CHUCTEMa OKHMCIEeHHs Oyner

+ +2

BoipabatsiBath Fe™ nocpenctrom okucnenns Fe'.

Cneuna.m,no NMpe¢IHA3HAYCHHLIC HJIH MOArOTOBJCHHLIC CHCTCMBbI,
060pyzlonalme H KOMIIOHCHTbHE JIA HCMOJIb30BAHUA B JIa3€pPHBIX
000raTHTEJbHbIX YCTAaHOBKaXx

BBO/JHOE 3AMEYAHUE

CymecTByromue CHCTEMBI UIL 00OraTHUTENBHBIX MPOLIECCOB C HCMOIb30BAHUEM
JIa3epoB JENATCS HA [BE KAaTErOPHUU: Te, B KOTOpBIX paboueil cpenoit saBisioTcs
napel aTOMapHOrO ypaHa, M T€, B KOTOpBIX paboueil cpenoi SBIAIOTCS Mapbl
yYpaHoBOro coequHeHus. OOLMMH Ha3BaHUAMH JIJISI TAKHX npoueECOB SABJISIFOTCS:
nepBasi KaTeropusl - Jla3epHOE pasfefieHUe HM30TOIMOB 110 METOAY aTOMapHBIX
napoB (AVLIS wmmu SILVA); Bropas kaTeropus - MOJIEKYJIPHBI METOJ
nasepHoro pasueneHuss usoronoB (MLIS umn MOLIS) n xumudeckas peakuus
NOCpEeCTBOM H30UpaTenbHOH 1Mo u3oronaMm mazepHod aktuBauuu (CRISLA).
Cucrempl, 060pyIOBaHHE M KOMIIOHEHTHI Ul YCTAHOBOK JIa3€PHOr0o 000ralleHHs
BKJIIOYAIOT: a) yCTpoiicTBa Ui IMOJa4yd NapoB METAJUIMYECKOro ypaHa (ams
H30UpaTenpHON (OTOMOHHM3ALIWH) MM YCTPOMCTBA IS TIOAAYH [TAPOB YPAHOBOIO
coeiuHeHus (A1 QoromMcCOLMANMK MM XMMHYECKOHM | aKTHBALMH);
b) ycrpo¥icTsa mns cbopa oboraieHHOro 1 06eJHEHHOTO0 METAIHYECKOrO YpaHa
B KauecTBe "MpoaykTa” u "XBOCTOB" B NIEPBO KaTeropuu ¥ yCTPOHCTBa Jis cOopa
Pa3IoXXEHHBIX HJIH BBILIEAMINX H3 PEaKIIUU COCAHHEHUH B KayecTBe "MpoaykTa” u
HeoOpaboTaHHOrO MaTepuana B KadecTBe "XBOCTOB" BO BTOPOH KaTErOpHH;
C) paboune Jla3epHble CHCTEMBl JUTA ‘M30UPATENHHOrO BO3OYXIEHHS H30TOINOB
ypaHa-235; u d) obopynosaHue ist IOArOTOBKH MOAAYH U KOHBeﬁcun NpPOJYKTa.
Bcneacteue CIOXKHOCTH CHEKTPOCKONWHM aTOMOB M COETHHEHMH| ypaHa MOXeT
noTpeboBaThCA UCMONL30BAHHE JIOOOH M3 psijla HMMEIOLMXCA  JIa3€PHBIX
TEXHOJIOTHUH.

24



5.7.1.

5.7.2.

5.7.3.

[TOACHUTEJIBHOE 3BAMEYAHUE - w.rie

MHorue U3 KOMIIOHEHTOB, MEPEYHCIICHHBIX B 3TOM paszjefie, BCTYNAKOT B
HETIOCPEACTBEHHBIH KOHTAKT C aPAMH METAJUTMYECKOI0 YpaHa WM C )KUIKOCTBIO,
WIH C TEXHOJOTMYECKUM ra3oM, coctosaiuM u3 UFg unu cmecn uz UFg u npyrux
ra3oB. Bce MoBEpXHOCTH, KOTOpHIE BCTYMAKOT B KOHTAKT ¢ ypaHoMm uinu UFg,
MOJTHOCTBI0 H3TOTOBJIEHBI M3 KOPPO3UECTOMKHMX MATEpUANOB WM 3alUIIEHBI
NOKpHITHEM M3 Takux MartepuasioB. /[l uenel pazjena, OTHOCAIIETOCH K
KOMIIOHEHTaM 00OpyIOBaHHUsA IS JIa3epHOro odorameHus, MaTepHasbl, CTOHKHE
K KOPpO3UH, BbI3bIBAEMOH IapaMHd WM OKHUIKOCTAMH, COAEpPN AILMMH
METAJUTMYECKUH YpaH WM YPAHOBBIE CIUIABbl, BKJIIOYAIOT IOKPBITBIH OKCHAOM
UTTpHS rpadUT U TaHTAT; U MaTEpPHAJIBI, CTOHKHE K KOPPO3UH, BhI3sIBaeMoH UFg,
BKJIIOYAIOT ME[b, HEpP)KABEIOUIYK) CTajlb, AJIOMUHHH, ATIOMHUHHMEBBLIE CIUIABBI,
HHUKEJIb WIH CIUaBel, cojepxkanme 60% Hukens u Oonee, u crtoiikue k UFg
MOJIHOCTHIO (HTOPUPOBAHHBIE YTIIEBOJOPOAHBIE TOTUMEPEI.

Cucrembl BoinlapuBanus ypana (AVLIS)

CoeunanpbHO NpeAHA3HAYEHHBIE WM IOATOTOBJNIEHHBIE CHCTEMBI BHINIAPHBAHHUS
ypaHa, KOTOpPBIE COJNEpPXaT BHICOKOMOLIHBIE TOJIOCOBBIC HIH pacTPOBbIE
3JIEKTPOHHO-JTy4€BBIE MYIIKH C TepefaBaeMoi MOIHOCTBIO Ha MHINEHb Oosee
2,5 kBt/cm.

Cucrembl 15 06pab0TKH KHAKOMETALIHYECKOro ypana (AVLIS)

CrneumpanabHO NpEAHa3SHAYCHHBIC HJIA ITOATOTOBJICHHBIE CHCTECMBI I 06pa60TKH
KHAKOro MeTajlna [Uisi- pacIuIaBJICHHOI'O YpaHa WA YPaHOBBIX CILIaBOB,
COCTOSIIME U3 THIJIEH H OXJIAKIAIOLIETO 060py11013amm JUISL THUTJIEH.

INMOACHHUTEJIbBHOE 3AMEYAHHUE

Turau ¥ gpyrue KOMIIOHEHTBI 3TOH CHCTEMBI, KOTOpble BCTYHAalOT B KOHTAaKT C
pacIUIaBJICHHBIM YpaHOM WM YPaHOBBIMH CIUIaBaMH, H3TOTOBJIEHBl W3
KOPPO3HECTONKMX W TEPMOCTOWKHAX MATEPHAIOB WM 3alIMIIEHHBIX MOKPBITHEM
M3 Takux MatepuaioB. [IpuemieMbie MaTepHaibl BKIIOYAIOT TAHTaJl, MOKPBITHIH
OKCHIOM  HTTpUs  rpadur, rpadUT, TOKPHITBIH  OKHCIAMH  JPYIHX
PEAKO3EMEIBHBIX JJIEMEHTOB HIIH HX CMECAMH.

Arperatbl A8 cOopa ''mpoaykrta" M ''XBOCTOB" MeTAJNINYECKOro
ypana (AVLIS) '

CoeumansHO npeaHa3Ha4YeHHBIE HWJIM TNOATOTOBIIGHHBIE arperatsl A1 cbopa
"mpoxykTa" U "XBOCTOB" METAJUIMYECKOIO YpaHa B XHJIKOH WIIH TBepAOH dopme.

MOACHHUTEJIBHOE 3AMEYAHHE

KOMIMOHEHTBI 3THX arperaToB W3rOTOBJICHBI H3 MAaTEPUAJOB, CTOMKHUX K HarpeBy
KOPPO3WH, BBHI3BIBAEMOM MapaMH METALIMYECKOro ypaHa MM JKHJIKOCTBIO, HITH
3all[MIICHB] HOKPHITHEM M3 TAKUX MAaTEpHAJOB (TaKMX, KaK MOKPHITHIH OKCHIOM
UTTpUs rpaduT WIH TAHTAJT) U MOTYT BKJIIOYATh B ce0st TpyOONpPOBO/IBI, KIIaNaHbl,
mTynepa, "xenoda", BBOIbI, TEIUIOOOMEHHHKH H KOJUIEKTOPHBIE MJIACTHHBI IS
MarHMTHOTO, DJIEKTPOCTATHUECKOTO WIIU APYTHX METOJOB Pa3ACICHHS.
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5.74.

5.7.5.

5.7.6.

5.7.7.

3.7.8.

5.7.9.

Koxyxu paszaeaurtejibHoro moay.as (AVLIS)

CrneuuanbHO mNpeqHa3HAYeHHblE MIIM TOATOTOBIIEHHBIC LMIMHIPHYECKHE HIIH
NpSMOYTOJIbHBIE ~ KaMepbl Ul [OMEIIEHHs B HHX HCTPHHMKa napos
METAJJTHYECKOrO YpaHa, JIEKTPOHHO-Ty4eBOH MYUIKH U KOJUIEKTOPOB "MpoaykTa”

u "XBOCTOB".
MMOACHUTEJIBHOE 3AMEYAHUE

OTH KOXYXH HMEKT MHOXECTBO BXOJHBIX OTBEPCTHH | LI MOJAYH
3JIEKTPONUTAHUSA M BOJBI, OKHA IS JIa3€PHBIX Iy4YKOB, COCAMHEHHH BaKyyMHBIX
HACOCOB, a TAKXKE JJIA JUATHOCTHKH M KOHTPOJI KOHTPOJIbHO-U3MEPHTEIbHbIX
npubopoB. OHH HMEIOT NPHCIOCOONEHHS Ul OTKPBITHSA M 3aKPhITHS, YTOOBI
obecreyuTs 00CTy>)KUBaHHE BHYTPEHHUX KOMIIOHEHTOB.

CBepx3BYyKOBbI€ pacliMpHuTeabHbIe comia (MLIS)

CneuuaspHO  NpegHa3HAuUeHHBIE  WJIM  [IOATOTOBJIECHHBIE  CBEPX3BYKOBBIE
paciIdpUTeNbHbBIE coruia i oxnaxaeHus cMecelt UFq u Hecymiero rasa go 150°K
WK HHXe U koppo3uecTorkue Kk UFs.

KoJutekTopsl npoaykTa natudropucroro ypana (MLIS)

CreudanpHO TNpeJHa3HAaYEHHbIE WIH IOATOTOBJIEHHBIE KOJUIEKTOPBI TBEPJIOrO
npoaykra nsatugropucroro ypana (UFs), cocrosimme u3 QUiIbTpa, KOMLIEKTOPOB
YAApHOrO HJIM LMKJIOHHOTO THIIA WM UX COYETaHUH U KOPPO3HECTOHKHUE K Cpefe
UFs/UFs.

Komnpeccopsl UF6/uecymero raza (MLIS)

CrneuuanbHo NnpegHa3HauYeHHbIE WIH [TOJrOTOBJIEHHBIE KOMIIPECCOPHI IS CMecei
UF¢ 1 Hecyero rasza ajs AJIUTEIbHON 3kciuryaTtanuu B cpene UFs. KoMnoHeHTh
3THUX KOMIIPECCOPOB, KOTOPHIE BCTYNAalOT B KOHTAKT C HC?yHIHM ra3om,
U3roToBJieHbl u3 koppo3uecToiikux K UFs MaTepuanoB wiIH 3allMUIEHBI

HNOKPBITUEM U3 TAKMX MATEPHUAJIOB.
YnioTrHenus Bpamammxca sajaos (MLIS)

CnenuansHo NpeaHa3sHa4Y€HHbIC HJIN NOoAroTOBJICHHBIC YIUIOTHCEHHUA
BpAaIIAOIHUXCA BAJIOB, YCTAHOBJICHHLIEC HA CTOPOHE MMOJAYH U Ha CTOPOHE BbIXOJa
JJi YIUIOTHEHHSA BaJla, COCIIPIH’HOHI@FO pPoOTOp KOMIIpECCOpa € MPHUBOJIHBIM
JABHTATCIICEM, C TEM 4YTOOBI obecne4yuTs HaJCKHYIO l'l\‘epMCTI/Ba[II/IIO,
NpEAOTBpAITAIOIYIO BEIXOI TEXHOJOIMYCCKOro rada Wil HaTCKaHHUE BO31yXa HIIH
YIUIOTHAIOIICTO r'a3da BO BHYTPCHHIOIO KaMEPY KOMIIpECCOpa, KOTOPas 3aloiHCHa

cMmeceto UFg 1 Hecyinero rasa.

Cucrems! ¢propupoBanus (MLIS)

CneuuanbHO — MpelHA3HAYEHHBIE WM TOJTOTOBICHHBIE  CHCTEMBI T
dropuposanus UFs (B TBepaom coctosinun) B UFs (ra3).
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5.7.10.

5.7.11.

[TOACHUTEJIbBHOE 3BAMEYAHHUE - - .-

OTH cUcTeMbl NpeJHasHayeHbl s dropupoBanus cobpanHoro nopouika UFs B
UFs B nensx nocnexnyroiero cbopa B KOHTEHHEpax NPOAYKTa WM IS NOAAYH B
onoku MLIS nns nononHurenbHoro oboraumeHus. Ilpy npuMeHeHHMH oHOrO
NOAXOAa peakuust GropHpoBaHUS MOXKET OBITH 3aBEpILCHA B NpeJelaX CHCTEMBI
pa3leNieH|s] U30TOMOB, [Ie MAET peaklMs W HEMOCPEICTBEHHOE H3BICYEHHE U3
xoyuekTopoB "mpoaykra". [Ilpu npumeHenun apyroro nogaxozaa nopouiok UFs
MOXeT ObITh W3BIEUEH/MIEPEMEIIEH U3 KOJUIEKTOPOB "MpoayKTa" B MOAXOMALIMK
peakTop (HampHMep, pPEakTop C IIBCEBJOOKH)KEHHBIM CJIOEM KaTalH-3aTopa,
reJTMKOMAAIbHBIN peakTop WM jxapoBas OamHs) B uenax ¢ropupoanus. B
oboux ciyyasx Hcnosb3yercss o0opyaoBaHHE [UIS XpaHEHUS W nepeHoca ¢ropa
(unu Apyrux npuemieMbiX (GTOPHUPYIOIUHX peareHTOB) H A cOopa H IepeHoca
UFs.

Macc-ciekTpomMeTpbl/HcTOYHHKH HOoHOB UF¢ (MLIS)

CneunansHo MpefdHa3HAYCHHBIE HIH IMOATOTOBICHHBIE MAarHUTHbIE WM
KBa/IpYNOJILHBIE MAaCC-CIIEKTPOMETPHI, CIIOCOOHBIE MPOM3BOAUTH MPSAMOi OTOOP
npo6 monaBaeMoi Macchl, "npoaykra" uiu "XBOCcTOB" U3 ra3oBsIx NoTokoB UFg
obnafarommue rnoJHbIM HabOPOM ClIEIYIOUIHX XapaKTEPUCTHK:

1. ylellbHas paspeularonias cnocoOHoCTh Mo Macce cBiuie 320;

2. coacpxKaT HCTOYHHKH HOHOB, H3TOTOBJICHHEIE U3 HHUXpOMa UJIA MOHEJIA MIH
. 3AHIMIICHHBIC ITOKPBITHEM M3 HUX, HIIH HUKECIIHPOBAHHELIC,

3. COJEPKAT HOHU3ALHMOHHBIE HCTOUHHKH ¢ 60MGAPIAMPOBKOH SIEKTPOHAMHY;
4. COAEPKAT KOJUIEKTOPHYIO CHCTEMY, IPUTOAHYIO JUIS H30TOITHOTO aHAJTH3a.
Cucremsbl nogauu/cucremMmnl 0TBoAa "'npoaykra" u "xsocroB" (MLIS)

CrenuaypbHO  NpeJHA3HAYEHHBIE WJIM TOATOTOBJICHHBIE TEXHOJOTHYECKHE
CHCTEMB! TN 000pyOBaHUE 1 00OTaTUTENbHBIX YCTAHOBOK, H3TOTOBJICHHbIC U3
kopposuectoiikux kK UFs MatepnanoB, WK 3aIMINEHHBIX HOKPHITHEM H3 TaKHX
MaTepHaloB, BKIIIOYAIOIIHUE:

a) MUTAIOIUE aBTOKIABBI, MEYH HIIM CHUCTEMBI, UCIOJb3YEMBIE U TOAaY
UFg s npouiecca oboraiieHus;

b)  necyGaumaropbl (WM XOJOAHBIE JIOBYIIKH), HCHOJB3YEMble A
BeiBesieHus Harperoro UFs u3 mpouecca oboraimeHus Ui NOCIEAYIOIIEro
NepeMELCHHUS;

c) CTAHIUH OTBEPMIAEHUS WM OXWKEHHS, UCIIONb3yeMbIe Ui BBIBCACHHSA
UFs u3 npouecca oborauenus myrem cxatus U nepesoga UFg B xuakyro

WM TBepAy1o hopmy;

d) cranuum "npoaykta" unu "XBOCTOB'", UCMOJBb3yeMbIE Ui TEpEeMEIICHHS
UF¢ B KOHTEHHEPEI.
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5.7.12.

S.7.13.

5.8.

Cucremni oraenenust UFg o1 Hecymiero raza (MLIS)

CHGL{IA&HBHO (IpeaAHa3Ha4CHHbIC Wi [IOATOTOBACHHBLIC TEXHOJOTHUCCKHE

_cucteMsl s otaenenus UFs oT Hecymero rasa. Hecyumm rasoM MoxeT ObITh

a30T, aprOH MJIH APYTOH ras.
[MTOACHUTEJIbBHOE 3AMEUYAHUE
OTH CHCTEMBI MOTYT BKJIKOYATh TaKoe 000pYyAOBaHHE, KaK:

a)  KPUOTEHHBlE TEIUIOOOMEHHMKM HJIH  KpPHOCENapaTopki, CIOCOOHBIE
co3xasath Temnepatypsl -120°C niu MeHee, i

b)  Gnoku KPHOT€HHOTO OXJIAXK/ICHHS, criocoOHbIE CO3/1aBaTh
TeMnepatypsl -120°C win MeHee, UIx

c) xonoxaneie noByuikd UFg, cnocobueie coznaBath Temmepatypsl -20°C wnu
MeHee.

Jlazepubie eucremnl (AVLIS, MLIS u CRISLA)

.Ha3€pbl WJIH JIA3CpHBIE CUCTCMBI, CICHHUAJIBHO NPCAHA3HAYCHHBIE HIIH
IOATOTOBJICHHLIC TS pasAC/ICHUA U30TOIIOB YpaHa.

INOACHUTEJIBHOE 3AMEYAHUE

Jlazepnas cuctema mnpouecca AVLIS 06b11HO COCTOMT U3 ABYX Jla3epoB: Ja3epa
Ha mapax MeIM M ja3zepa Ha Kpacurtensx. JlasepHas cucrema juis) MLIS o0ObruHO
COCTOMT M3 na3epa, paboraromero nHa CO, wWiH 3KCHMEpHOro ma3epa H
MHOTOXOMOBOH ONTHYECKOH SYEHKM C BpallaloIUMHCA 3epKalaMH Ha obenx
cropoHax. JUisi na3epoB WM Ja3epHBIX CUCTEM Npu o0ouX mpoueccax Tpedyercs
CTabMIIN3aTOp CIEKTPOBOH 4YacTOTBl Ayl pabOTBl B TEYEHHE JIUTHTENBHBIX
NIEPHO/I0B BPEMEHH.

Cl'lelll(laJleO NpeaAHa3HAYCHHbIC HJIH NOATOTOBJICHHBLIC CHCTEMBI,
oﬁopynonamle H KOMMOHEHTHI [JJIfi HCNOJbL30BAHHA HAa 000TaTHTELHBIX
YcTaHOBKAX € IUVIA3MCHHBIM Pa3sacC/JICHHEM

BBOJIHOE 3AMEYAHUE

TIp mponecce MIa3sMEHHOrO PasjeieHus IIa3Ma, COCTOSLUAS H3| HOHOB ypaHa,
NPOXOJUT Yepe3 JJIEKTPHYECKOE I10jIe, HACTPOEHHOE Ha 4YacTOTy HOHHOIO
pesonanca U™, ¢ Tem 4TOOBI OHH B TIEPBYIO O4YEpedb nornoma.lwm DHEPrHIO U
YBEJIMUUBAJICS THAMETP MX HITONOpooOpasHbiX opOour. MOHBI ¢ MpoXoxieHHeM
no OospmieMy JOMaMETpy 3axBaThIBAlOTCA [UI1  0Opa3oBaHHA  TPOIYKTa,
oboramennoro U, Ilnasma, kotopas oGpasoBana HOCpCI[CTB(‘)M HOHH3ALHH
YPaHOBOTO Mapa, CONEPXKHUTCS B BaKyyMHOH KaMepe C MAarHHTHBIM [IOJIEM
BBICOKOH HAMPSDKEHHOCTH, OOpA30BaHHBIM C TOMOIIBIO CBEPXIIPOBOISALIETO
mMarHuTa. OCHOBHBIE TEXHOJOTHYECKHUE CHUCTEMBI [poOIecca BKJTIOHAIOT CHCTEMY
TeHepalli YPAHOBOH IIa3MBI, PA3ETATEIBHBI MOIYIL CO CBEPXITPOBOISALIUM

MarHMTOM U CHCTEM U3BJICHEHUS MeTaiU1a Ui cOopa "npoxykTa" U {XBOCTOB".
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5.8.1.

5.8.2.

5.8.3.

5.84.

5.8.5.

5.8.6.

MHKpPOBO/IHOBbIE HCTOYHHKH JHEPTHH H AHTEHHBI

Cnéunanbﬂo npeaHa3Ha4Y€HHBIC HJIH MOAroTOBJICHHBIC MUKPOBOJIHOBBIE
MUCTOYHMKH DHEPrdM M AaHTEHHBl JUIi TEeHEpalMd WM YCKOpeHHS HOHOB H
obnafamolme CIeAylolUMH XapakTepucTHkamu:  dactota Beilie 30[Tuw u
CpeAHsis BBIXOJHAs MOLHOCTD [yl reHepaiu HoHoB Ooinee 50 kBrT.

CoJieHonabI 1Jist BO30YK/I€HHSI HOHOB

CneunanbHO [MpeJHa3HAYCHHBIE WJIH MOJTOTOBJICHHBIE COJICHOWABl  JUIA
pPaZino4acTOTHOrOo BO30OYXIEHHS HOHOB B JHama3oHe yactor Gosiee 100 k['u u
crnocoOHbie paboTaTh npu cpenHei MomHocTH 6onee 40 kBT.

CucTeMbl reHepalii YPaHOBOI ILIa3Mbl

CneuuanbHO mpeqHA3HaYEHHbIE WM TOATOTOBJICHHBIE CHCTEMBI T'€HEPALUH
YPaHOBOH IUIA3MbI, KOTOPHIE MOTYT COIEPXKaTh BHICOKOMOIIIHBIE MOJIOCOBBIE HIIH
pacTpoBble 3JNIEKTPOHHO-TYYEBBIE MNYIIKH C MEPEJaBAEMOH MOLIHOCTBIO Ha
MHIIIeHb Oosiee 2,5 kB1/cMm.

Cucrembl 1715 00paboTKH KHUAKOMETAJIHYECKOr0 YPaHa

CrneuuansHO MpeJHa3HAYEHHbBIE WM MOJATOTOBJICHHBIE CUCTEMBI AN 00paboTKH
KUIKOTO MeTajla JUId pacIlUIaBI€HHONO YpaHa WM YPaHOBBIX CIUIABOB,
COCTOSIIIIME U3 THIVIEH U OXJIaXKJAaloHiero 000py10BaHUs A TUIJIEH.

MOSCHUTEJILHOE 3AMEYAHUE

Turau u gpyrue KOMIOHEHTH 3TOH CHCTEMBI, KOTOPbIE BCTYNAIOT B KOHTAKT C
PACIUIaBJICHHBIM YPaHOM MM YPaHOBBIMH CIUIAaBaMH, H3TOTOBJICHBl M3
KOPPO3UECTOMKHX U TEPMOCTOMKHMX MATEPHUAIOB WM 3alMLICHBl OKPHITHEM H3
Takux MatepuanoB. [lpuemieMbie MaTepHasbl BKIIOYAKOT TaHTAJ, MOKPBITHIH
OKCHIOM  HUTTpUs  rpaduT, rpaduT, TOKPHITBIA  OKUCAAMH  ApPYTHX
PEIKO3EMEBHBIX 3JIEMEHTOB HIIH HX CMECAMH.

Arperats! aJs c6opa "npoxykTa'" n "XBOCTOB" METAJIMYECKOro ypaHna

CneunayibHO NpeIHa3Ha4YCHHBIC WJIH TOATOTOBJIEHHBIE arperatel Juisi cOopa
"npomykta" ¥ "XBOCTOB" JUI1 METAJUIMYECKOrO ypaHa B TBEpAOH ¢opme. ITH
arperaTel JUii cOopa H3rOTOBJCHBI M3 MATepHAOB, CTOMKHX K HarpeBy M
KOpPO3HUM, BBI3BIBAEMOH NapaMH METAUIMYECKOTO ypaHa, TaKHX, Kak rpadur,
HOKPBITHIH OKCHAOM WTTPHS, MM TaHTAJI, WM 3AILUINEHBl TOKPHITUEM U3 TaKHUX
MaTepHaJIoB.

Koxyxu pa3zaeurebLHOro Moay.as

LlunuHapuyeckue KaMepsl, ClielHaIbHO NpeJHa3HaYeHHbIE WIH OATOTOBICHHBIE
JUIS  MCTIONB30BaHMS Ha OOOTaTUTENBHBIX YCTAHOBKAX C  IIa3MEHHBIM
pazlienieHdeM, Ui TIOMCINEHHS B HHX HCTOYHMKA YPAHOBOHW IIa3MBl,
3HEPreTHYECKOTO COJICHOMAA PpaJUovYacTOThl M KOJUIEKTOPOB "HpOAYKTa' H
"XBOCTOB".
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5.9.

5.9.1.

ITOACHUTEJIbBHOE 3AMEYAHHE

OTH  KOXyXHM MMEIOT MHOXECTBO BXONHBIX OTBEPCTHM| Ul MOJAYH
JJICKTPONIMTAHHUA, COCOUHEHHH JAHGb@QY3MOHHBIX HAcoOCOB, |a TakkKe s
IUArHOCTHKM U KOHTPOJIS KOHTPOJIbHO-U3MEPUTENbHBIX NPpHOOpoB. OHHM UMEIOT
TIPUCTIOCOOIEHHS A OTKPBITHS H 3aKPBITHA, YTOOBI 00ECIIEYUTL 0OCTy)KUBAHUE
BHYTPEHHHX KOMIIOHEHTOB M M3TOTOBJIEHBI U3 COOTBETCTBYIOUIUX HEMArHUTHBIX
MAaTepHaJioB, TAKUX, KaK HEPXKaBEIoOLas CTalb.

CrnennajibHo NpeIHa3HAYECHHbIC HJIH NOJAroTOBJICHHBIC CHCTEMBI,
060pyuosanue H KOMIOHEHTHI AJi HCHOJbB30BAHHS HA YCTAHOBKaX
IJIEKTPOMArHHTHOro oborameHus,

BBOJHOE 3AMEYAHUE

[Ipu snekTpoMarHUTHOM MNpoLiECCE HOHBI METAUTHYECKOrO ypaHa, MOJy4eHHbIE
NOCPEACTBOM HOHHM3ALMU MNHUTawomero marepuana u3 coied (o6brHO UCly),
YCKOPSIOTC M TIPOXOAAT HYepe3 MArHMTHOE MOJe, KOTOPOE 3aCTABfeT HOHEI
pas3JIMYHBIX H30TOMNOB IPOXOAUTH IO Pa3IMYHBIM HanpapieHUsIM. OCHOBHBIMH
KOMIIOHEHTAMH  3JIEKTPOMAarHUTHOTO  M30TOMHOIO  CEMaparopa  SBJSAIOTCS:
MATHHTHOE MoONe JUIS OTKIOHEHMS/pa3fie/leHusl W30TOMOB HOHHOIO ITydKa,
MCTOYHHMKA HOHOB C €ro CHCTEMOH YCKOPEHHMs, U CHCTeMbI cOOpa OTAEIECHHBIX
MOHOB. BCHOMOTaTeNbHBIE CHCTEMBI JUIS 3TOFO MpOHEcca BKIIOUAIOT CHCTEMY
CHa0)XCHHMs MAarHMTHOMH OHEprued, CHCTEMBl BBICOKOBOJBTHOTO ITMTaHHS
HCTOYHMKA HOHOB, BaKyyMHYIO CHCTEMy M OOMIMPHBIE CHCTEMBl XHMHYECKOH

|
0o0paboTkH A  BOCCTAHOBICHHS  IPOAYKTa M  OYHCTKU/pereHepaluq

KOMIIOHEHTOB.
D1eKTPOMATrHUTHBIE CENapaTOpPbl H30TOMOB

3JICKTpOMaFHHTHI>Ie c€naparopsl U30TONOB, CNICHHAJIBHO NMPECAHA3HAYCHHBIC HIIH
HOATOTOBJICHHLIE [ONId Ppa3ACICHHUA H30TOIIOB YpaHa, H oGopynoaaHHe H
KOMITOHCHTHEI AJIA 3TOr'0, BKIKOYAA:

a) HUcTOoUHUKH HOHOB

CreunajbHO NpeIHA3HAYCHHBIE WJIH IOJTOTOBJICHHBIE OTHE/IBHBIC HIIH
MHOTOYHUCIIEHHBIE UCTOYHHKH HMOHOB YpaHa, COCTOSIIME H3 HMCTOYHHKA
nmapa, MOHH3aTOpa M  YCKOpHTENs My4yka, HW3rOTOBJCHHBIE K3
COOTBETCTBYIOLIMX MAaTEPHAIOB, TAKHX, KaK rpadwur, HCp)KE{BeIOIHaH CTalb
WIH Melb, U cOCOOHBIX obecreunBars OOHIMI TOK B My4ke HOHOB 50 MA

unu Gonee.
b)  KoiekTopsl HOHOB

KOHHCKTOPHHC TUIACTHHBI, HMé}OH_IHC JBe unu Oonee IEjiIn MW I1a3a,
CCUHUAJIBHO NMPECIHA3HAYCHHBIC WJIM ITOAIOTOBJICHHBIC IS c6opa IIY4KOB
HOHOB 060F3HICHHOFO H OGCliHCHHOFO YpaHa H H3rOTOBJICHHBIE H3
COOTBECTCTBYHOLMX MATCpPHUA/IOB, TaKHX, KakK rpad)m WIIH HEpXKaBCroLIas
CTaJlb. '
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5.9.2.

5.9.3.

¢c) BakyyMHbIe KOXYXH - ST

CreunanbpHO NpeHa3HAUYCHHbBIE WIIH MOJrOTOBJIEHHbIE BAKYYMHbIE KOXYXH
JUIS  JJIEKTPOMAarHMTHBIX  CEMapaToOpOB  YpaHa, M3TOTOBJIEHHBIE M3
COOTBETCTBYIOLIMX HEMAarHMTHBIX MaTEPUAJIOB, TAKMX, KaK HeprKaBeroias
CTajlb, ¥ NpeAHa3Ha4YeHHble 11 paboThl npu gasieHux 0,1 Ila unm Huxe.

[TOACHUTEJIBHOE 3AMEYAHHUE

OTH KOXYyXH CIECHUHAJBHO TpEIHA3HAYEHBl JUIS [OMEUICHHUS B HHX
UCTOYHHKOB HOHOB, KOJUIEKTOPHBIX [UIACTHH W  BOJOOXJIAXIAEMBIX
BKJIAJIBILEH U HMEIOT NPHCIOCOONEHUs Ik COCAMHEHUI AN(PPY3HOHHBIX
HacOCOB M TMPHCNOCOOJICHHS ISl OTKPBITHS M 3aKphITHS B LEIIX
U3BJICUCHUS U 3aMEHBI 3TUX KOMIIOHEHTOB.

d)  MarHuTHBIE NOJIOCHBIE HAKOHEYHHUKH

CneumansHO TNpeAHAa3HA4ECHHBIE HMJIM  TOATOTOBIEHHBIE MAarHMTHBIE
HOJTIOCHBIE HAaKOHEYHUKH, UMEIOIIUE auaMeTp Oosiee 2 M, UCMONB3yeMbIE
Uis obecreyeHus: MOCTOSHHOTO MAarHUTHOTO MOJSI B 3JIEKTPOMAarHMTHOM
cernaparope M30TONOB M JUIA [EPEHOCA MAarHUTHOTO IONSA  MEXITy
pacroNoKEHHBIMH PAJIOM CENapaToOpaMHu.

BbICOKOBOJbTHLIE HCTOYHHKH MHUTAHUS

CrnenuanpHO  TNpefHa3HAaYe€HHBIE WM  TOATOTOBJIEHHBIE  BBICOKOBOJIHHEIE
HUCTOYHHUKH ITMTAHUA Ui MCTOYHHKOB WOHOB, OOJIaJarolIMe IMOJIHBIM HaOOpoM
CICAYIONIMX XAapaKTEPHCTHK:  MOTYT paboTaTh B HENPEPHLIBHOM PEXHME,
BeIxoaHoe HampsbkeHue 20 000 B wiu 6onee, BbixomHo# Toxk 1 A unmu Gonee u
crabunu3zanus HanpsokeHus menee 0,01% B TeueHue 8 yacos.

HUCTOYHHKH NUTAHUS JIICKTPOMArHuTOB

CI'[eHI/Ia.IILHO NpE€AHA3HAYEHHBIC WJIH IIOATOTOBJICHHBIC MOIIHBIE HCTOYHUKH
MMATAHUA MOCTOAHHOI'O TOKa Mg 3JIEKTPOMArHHTOB, o6na)1aionme IMMOJIHBIM

" Ha0OpOM CIIEAYIOIMX XapaKTEPUCTHK: BBIXOAHOH TOK B HETIPEPHIBHOM PEXHUME

500 A unu 6osee npu HanpsokeHud 100 B nim Gonee, npu cTabUnIM3anuu Mo ToKy
i HanpspkeHuio meHee 0,01% B TeueHue 8 4acos.

YCTaHOBKH ISl NMPOH3BOACTBA THMKEJIOH BOAbLI, AeiiTepus U JelTepHeBbLIX
coeJUHeHHH H o0opyAoBaHHMe, CHECHHAJIBHO TIPeJHAZHAYEHHOE HJIM
NMOAr0TOBJIEHHOE IJIsl 3ITOr0

BBO/IHOE 3AMEYAHUE

Tspxemyto BOLy MOXXHO IIPOM3BOJIUTH, HCIIONIB3YS pa3NudHble npoiecchl. OpHako
KOMMEPYECKH BBITOJHBIMU SBIISIIOTCA J[Ba [IpoLlecca:  MPOLECC H3OTOMHOro
obMeHa Bozbl M cepoBojopoaa (mpouecc GS) u mpouecc H30TONMHOro 0OMeHa
aMMHaKa ¥ BOJAOPOJa.
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[lpouecc GS ocHoBaH Ha oOMeHe BOJOpPOAAa WU JEHTEpHs MEXIy BOIJOH H
CEpOBOAOPOIOM B CHCTEME KOJIOHH, KOTOpbIE 3KCILTyaTHPYHOTCS C XOJIOZHOH
BEpXHe# cekuuel u ropsyeil HUxxHEH cexunerd. Boja Teyet BHU3 MO KONOHHAM, B
TO BpPEMS KaK CEpOBOAOPOIHBIH a3 LHUPKYJIHPYET OT JHA K BEPLIMHE KOJIOHH.
JIst COZECTBIA CMELIMBAHKIO ['a3a U BOJBI HCTIONB3YETCH AL AbIPUATHIX JIOTKOB.
Jelitepuii nmepemeinaercs B BOAY NMPH HU3KHUX TEMIIEpaTypax M|B CepoBOIOpPO.
MpH BHICOKMX Temneparypax.  OOorallleHHble AeHTEpPUEM [ra3 WM  BoJa
YIANAIOTCA U3 KOJIOHH MEPBOH CTYNEHH Ha CTBIKE FOPSYHX U XOJONHEIX CEeKIHi, U
NpoLIECC MOBTOPSAETCS B KOJIOHHAX CICHYIOLIEH CTYNEHH. HpOI‘IyKT nocneaHeit
¢da3zel - Boma, oboramenHas ngedtepuem ao 30%, HanpasisgeTcs B
JUCTUUISIHOHHYIO YCTAHOBKY JUISL MPOM3BOJCTBA PEAKTOPHO-YHCTOH TSDKENIOH
BOJBL, T.€. 99,75% okucu aeitepus.

B nporecce 0OMeHa Mex Iy aMMHaKOM H BOJXOPOIOM MOXHO H3BJIEKATh AeHTEpHI
M3 CHHTE3-Ta3a NOCPE/ICTBOM KOHTAKTa C JKWAKAM aMMHAaKoM B MPHCYTCTBHH
katamu3aropa.  CuHTe3-ra3 mojgaerci B OOMEHHBIE KOJIOHHBI M 3aT€M B
aMMHAaYHBIH KOHBepTep. BHYTpH KOJIOHH ra3 NoJHHMaeTcs OT AHA K BEepILUUHE, B
TO BpEMs Kak XHIKHH aMMHAaK Te4YeT OT BEepLIMHBI KO AHY. [leiiTepult B cuHTe3-
rase JMIIAeTCS BOJOPOJA M KOHIEHTPUPYETCS B aMMHaKe. AMMHMaK I10CTyIaeT
3aTeM B YCTAaHOBKY JJI1 KPEKMHIa aMMHaKa Ha JHE KOJIOHHBI, | TOTJa Kak ras
cobupaeTcs B aMMHa4HOM KOHBepTepe Ha BepuuHe. Ha mocnexyrommx cryneHsax
IIPOUCXOIUT JajibHefillee o0OralIeHUe, U IyTeM OKOHYATENbHOW IHUCTHILUISALMU
HPOU3BOJUTCA PEAKTOPHO-YHCTas Tsbkenas Boja. llojaya cHHTE3-raza MOXET
ObiTh 0oOecneyeHa aMMHa4YHON YCTaHOBKOM, KOTOpas B CBOKO 0YEpPEh MOKCT ObITH
COOpYXEHa BMECTE C YCTAHOBKOH JUI IPOM3BOJACTBA TSXKENOH BOJBI MYyTEM
HU30TONMHOTO OOMEHa aMMHaKa M BoJIopoja. B mpoluecce aMMHa4yHO-BOOPOIHOTO
obMeHa B KauyeCTBE HCTOYHHKA MCXOJHOTO JEHTEepUs MOXET TaKxke
UCTIONB30BaThcs 00BIYHAS BOJIA.

MHorue npeaMeTsl KII4eBoro o00py10BaHUA Ui YCTAHOBOK MMO| IPOU3BOACTBY
TSDKEJIOH BOJBI, HCMOMB3YIOUIMX mporeccel GS WM aMMHMa4HO-BOJOPOAHOIO
o0MEHa, IHPOKO PaclpOCTPaHEHBl B HEKOTOPBIX OTPACIAX He(ﬂTenguqecxoﬁ
MIPOMBILILTEHHOCTH. Ocobenno 310 Kacaercs HeOONBUIMX  YCTAHOBOK,
ucronb3yromux rpotiecc GS.  OgHako HEMHOrHWe MpeaAMeThl |000pyaoBaHUsA
sBastoTCA craHgapTHeiMH. Ilponeccst GS m aMMuadHO-BOJOpONHOrO OOMEHa
TpeOyroT 06paboTKU OONBUIMX KOJIMYECTB BOCILIAMEHSAIOUIUXCS, KOPPO3HOHHBIX H
TOKCHYHBIX JKHIKOCTEH NpH MOBBIINEHHOM naBieHHH. COOTBETCTBEHHO IPH
pa3paboTke CTaHAApPTOB MO NPOEKTHPOBAHUIO U IKCILTyaTaLlHU nn'a YCTaHOBOK H
000py/ZI0OBaHHsA, HCHOJB3YIOUIMX 3TH - IPOLIECCHl, CIEAYeT YACNATH OOMbIIoe
BHUMaHHE 0OAOOPY MATEepHATOB M. MX XapaKTEPUCTHKAM C| TE€M, 4YTOOLI
obecneyuTsb JUIMTENbHBIA CPOK CITY>KOBI IIPH COXPAHEHUH BBICOKOH 6€30MacHOCTH
U HaziexxHocTd. OmnpezeneHue MacmTaboB 00yCIOBIMBAETCS IIaBHBIM 00pa3oM
cOo0OpaKEHUSMH 3KOHOMHKH M HeobOxoaumocTh. Takum o6pazom, Oosbinas
YacThb NPEJAMETOB 00OPYHOBAHUSA U3TOTOBIAETCS B COOTBETCTBUM C TPEOOBAHHAMH

3aKa34HKa.

HakoHen, ciejyeT OTMETHTh, 4TO Kak B mpouecce GS, Tak M B mpolecce
aMMMaYHO-BOZOPOAHOro OOMEHa, [pEAMEThl O0BOPYNOBAaHHMSA, |KOTOPBIE IO
OTAEABHOCTH HE [IPEIHA3HAYEHBl WM MOATOTOBJIEHBI CHEHUANBHO Ul
NMPOM3BOJCTBA TSKENOH BOIBI, MOFYT COGMPAThCS B CHCTEMBI, CICLHANBHO
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6.1.

6.2.

6.3.

6.4.

NpeJHa3Ha4YeHHble WJIM MOJArOTOBICHHBIE /Il TPOU3BOACTBA THXKEJIOH BOJBI.
[IpumMepamMu TakuMX CUCTEM, TNPHUMEHSEMbIX B O0OMX Mpoueccax, sBIAITCA
CHCTEMA KAaTAIMTHYECKOr0 KpEKHHIra, HCMojb3yeMas B Ipouecce oOMeHa
aMMHaKa 4 BOJOpPOAA, U NUCTHILIALMOHHBIE CHCTEMBI, HCIIOIb3YEMBIC B NIPOLECCE
OKOHYATeJbHOH KOHLIGHTPALlMK TSXKENIOM BOJBI, JOBOJSILIEH €€ [0 YPOBHSA
PEaKTOPHO-YHUCTOM.

[Ipenmersl  00OpyOOBaHMS, KOTOpble CHNEUUAIBHO IPEAHA3HAYEHBI  HIIH
MOJTOTOBJIEHB! sl MIPOU3BOJCTBA TAXKEIOH BOJBI MYTEM HCHOJIB30OBaHMA MO0
npolecca oOMeHa BOJBI M CepoBOJOpofa, JIHOO mpouecca oOMeHa aMMHaka U
BOJOPO/Ia, BIJIIOYAIOT:

BOIlO-CCpOBOIIOpOIIHble 00MeHHbIE KOJOHHBI

OOMEHHBIE KOJIOHHBI, HM3TOTaBJIHBAEMBIE H3 MEJIKO3EPHHCTON YIJIEpOJMCTON
crami (Hanpumep, ASTM AS516), muamerpom or 6 M (20 dyroB) m0 9™
(30 dyToB), KOTOpBIE MOIYT 3KCIUTYaTHPOBATbCA IpPU JABICHMU CBBIIE HWIIA
paBHom 2 MIIa (300 ¢pyHT/KB. QHOWM) U MMEKOT KOPPO3HOHHBIH JOMYCK B 6 MM
Wi 6oJIblIe, CIELHATBHO MPEAHA3HAYECHBI WIIM OATOTOBNIEHBI Ul NPOU3BOICTBA
TSDKEJIOM BOJBI NMyTEM HCIMOIb30BaHHA IIPOLIECCAa H30TOMHOTO OOMEHAa BOMABI M
CEepoOBOJOPOJIA.

I'a30q1yBKH H KOMIIpecCOpbI

Onnoctynenyarsie, MajgoHanopusie (T.e. 0,2 MIla wi 30 yHT/KB. AroHM)
HEHTPOOEIKHBIE ra30JyBKH HJIH KOMIIPECCOPHI TS LUPKYJIALIHU CEPOBOIOPOTHOTO
rasa (T.e. rasa, cojepxatiero 6onee 70% H,S), cnenuansHO NpeaHa3HAYEHHbIE
WIH MOJATOTOBJICHHBIC JUIS MPOU3BOJICTBA THKEIOH BOABI IIyTEM HCIOIB30BaHHUSA
npouecca oOMeHa BOIBI M CEPOBOJOPOJA. OTH Ta30MyBKH HIIH KOMIPECCOPBI
HUMEIOT  MPOU3BOJMUTENBHOCT, [MPEBBILAIOIIYI0 WM  paBHyl0 56 M/c.
(120 000 SCFM) npu 3KCIUTyaTaUMd IOJ [AABJICHUEM, NPEBBIIAIONHM HIIH
paBubiM 1,8 MIla (260 ¢yHT/KB. Qr0iiM) Ha BXOAe, U CHAOXKEHBI CAJbHUKAMH,
YCTOHYMBBIMH K Bo3aeicTBUIO H)S.

AMMHa‘lHO-BOHOPOIIHble 00MeHHbIE KOJJOHHbI

AMMHAYHO-BOIOPOAHBIE OOMEHHBIE KOJOHHBI BBICOTOH 0ojiee MM paBHOH 35 M
(114,3 ¢yros) nuamerpom ot 1,5 M (4,9 dyros) mo 2,5 M (8,2 ¢yToB), KOTOpEIE
MOTYT  3KCILUTyaTHpOBaThCS NOA  JaBjicHHeM, mnpesbimaromuMm 15 Mlla
(2225 dyu1/KB. O10¥M), CHEHNHANBHO MpeJHAa3HAYEHHBIE HJIM IOATOTOBIECHHEIE
JUI TIPOW3BOACTBA TSDKEAOH BOJABI MYTEM HCIIONB30BaHMS Impolecca obMeHa
aMMHaKa M BOJOPOAA. OTH KOJIOHHBI MMEIOT TAKOKE MO MEHBIIEH Mepe ONHO
OTOOPTOBaHHOE OCEBOE OTBEPCTHE TOTO JKE JWAMETpa, YTO M UWIHHIpHYECKas
4acTh, Yepe3 KOTOPYI0 MOTYT BCTAaBIATHCH WJIM BHIHUMATbCS BHYTPEHHHE Y4aCTH
KOJIOHHBI.

BHyTpeHHHE YaCTH KOJIOHHBI H CTYNIEHYaThle HACOCHI

BHYTpeHHI/Ie JacCTH KOJIOHHBI H CTYHNCHYATBIC HAaCOCHI, CIICIIHaJIBHO
NpCAHA3HAYCHHBIC W/IH IIOATOTOBJICHHBIE JUI KOJIOHH 1A IIPOU3BOACTBA
TSXKEIION  BOJIBI MyrT€éM HUCII0JAB30BaHUA IIpolecca aMMHa4YHO-BOAOPOIHOrO
oOMeHa. BHYTpCHHHC YaCTH KOJIOHHBI BKJIIOYAIOT CIICHHAJIBHO MPEAHA3HAYCHHBIC
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6.5.

6.6.

6.7.

KOHTAKTOpbl MCXKIY CTYICHAMH, COI[CﬁCTBYlOH.IHC TCCHOMY KPHTaKTy raza H
XKHAKOCTH. CTyHeH‘IaTBIC HaCOChl BKIIOYAKOT CNEUHATBHO MNPEIHA3HAYCHHBIC
MMOrpy»KaeMol€ B XHUJIKOCTb HACOChl g LHPKYISILUU IKHIAKOIO aMMHaKa B

. |
npeaciax o0bema KOHTAKTOPOB, HAXOAIIUXCA BHYTPHU CTYIICHEU KOJIOHH.

YcranoBku ais KPCKHHIa aMMHaKa

YCTaHOBKH IS KPEKMHIA aMMuaka, OKCIUTyaTUpyemble MOJ JaBJICHUEM,
npesblnaromdM  uiad  paBHeiM 3 MIla (450 byHT/KB. At0MM), ClieHHANbHO
npelHa3Ha4YeHHBIC MM TOATOTOBJIEHHbIE [UIA NPOH3BOACTBA |TAXKETOH BOJbI
MyTeM HCHOJIb30BaHHs MpPOLIECca H30TOMHOro 0OMEeHa aMMHaKa Ul BOAOpOJa.

UHppakpacHble aHAIU3ATOPbI NOTJiOIIEHHUS

HHbpakpacHble aHaNIH3aTOpH! MOIIOLIEHHS, CNOCOOHBIE OCYLIECTBIIATH AHAIN3
COOTHOUIEHHS MEXIy BOAOPOIOM H JICHTEpPUEM B PEATbHOM MAcIUTabe BPEMEHH,
KOTJla KOHIICHTPallK JeWTepUs paBHbl WK npeBsbimaoT 90%.

KaTanurnyeckme neuu

Karanutuueckue neun s nepepabOTKH 0OOTauieHHOro JEHTEpHEBOro rasa B
TSOKEIYI0 BOJY, CHEUHAIBHO IIPEJHAa3HAYEHHBIC MIM IIOATOTOBICHHBIE A
IPOM3BOACTBA TSDKEJIOH BOJBI IIyTEM HCIIOJB30BaHUA IIpoliecca U30TOIHOrO
o0MeHa aMMHUaxa ¥ BOLOpPOJa.

YCTaHOBKH /[JA KOHBEPCHH YpaHa H 000pylA0BaHHe, CIIELHAJIBHO
NpeIHa3HAYCHHOE WJIH NOATOTOBIEHHOE JIsl 3TOr0

BBO/IHOE 3AMEYAHHE

B ycraHoBkax M cucTeMax Ui KOHBEPCHHM YpaHa MO)XET OCYLIECTBIATHCSH OIHO
WJIM HECKOJIBKO IPEBPalIeHUH U3 OHOTO0 XMMHUYECKOTO H30TONa ypana B JPYTOH,
BKJIIOYAst: KOHBEPCHIO KOHLEHTPATOB ypaHOBOi pyast B UOs, konsepcuio UO; B
UO,, xonsepcuio okxuced ypana B UF,; umu UFs, xonsepcuto UFs B UFg,
konBepcuto UF¢ B UF,, konBepcuio UF, B MeTannndyeckuit ypaH U KOHBEPCHIO
dTopumoB ypaHa B UQO,. MHorue KiI04YeBble KOMIIOHEHTHI 000pyIOBaHHs
YCTAHOBOK JUIS KOHBEPCHH YpaHa :XapaKTEepHbI [UIi HEKOTOPBIX CEKTOPOB
XMMHYECKOH 0OpabaThiBalolied  NPOMBIILIEHHOCTH. Hanpumep, Busl
000py/0BaHHs, MCNOJIB3YEMOIO B 3THX IPOLECCAX, MOTYT BKJIIOYATh.  MEUH,
KapycellbHBIE II€YM, PpEaKTOpbl C TICEBJOOKHKEHHBIM CJIOEM | KaTaJlu3aTopa,
)KAPOBBIC PEAKTOPHBIE OALIHH, XXHAKOCTHBIE LECHTPHQYTH, AHCTHILBILHOHHEIE
KOJIOHHBI M XHUJKOCTHO-)XHJIKOCTHBIE AKCTPAKLMOHHBIC KOJOHHB. OnHaKo He
MHOTHE KOMIIOHEHTHI 000pYIOBaHUS UMEIOTCA B "rOTOBOM BHJE"; | GONBILMHACTBO
U3 HUX JOJDKHBI OBITH IOATOTOBIEHHI COTJIACHO TPEOOBAHUAM M ClielUUKALMAM
3aKa3uhMka. B HEKOTOpHIX Chydasx TpeOyeTCs Y4YHMTHIBATH | CIICLHAIBHBIC
MPOEKTHbIC M KOHCTPYKTOPCKHE OCODEHHOCTH JUIA 3alIMTBL OT arpecCHBHBIX
CBOMCTB HEKOTOPBIX U3 oOpabaTeiBaeMbix xuMuueckux BetecTB (HF, Fy, CIF; u
¢bTopunpl ypana). Hakodeu, ciiemxyeT OTMETHTh, YTO BO BCex npoueccax
KOHBEPCHM YPaHa KOMIIOHEHTbl 00OpYIOBaHUS, KOTOpPbIE OTIENIBHO CMELHATBHO
HE TNpeJHa3sHa4YeHbl WM IOATOTOBJIEHBI [ KOHBEPCHM YpaHa, MOIyT OBITh
OObEMHEHBI B  CHCTEMBI, KOTOpbIE CIELHAIBHO npem{azlﬂaqemﬂ WU

NOArOTOBJICHBI 171 UCIIOJIB30BAHUA B LICIISIX KOHBEPCHH ypaHa.
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7.1.

7.2.

7.3.

7.4.

7.5.

CneuuanbHo nipelHa3HAYeHHbIe WJIU “TOATOTOBJEHHbIE CHCTEMbI UIA
KOHBEPCHH KOHLIEHTpaToB ypaHoBoi pyasl B UO;

[TOACHUTEJIBHOE 3AMEUYAHHUE

KonBepcus koHueHTpaTtoB ypaHoBOH pyasl B UQO; MOXET OCYLIECTBIATHCS
CHayaja MOCPEJACTBOM pacTBOPEHHs pyAbl B a30THOW KMCJIOTE M 3KCTPAKLHH
OYMILEHHOIO reKcarujpaTa ypaHWJIIUHHUTPATa C IOMOLIBIO TAKOIO paCTBOPUTEN,
Kak TpuOyTHn ocdar. 3areMm rekcaruapar ypaHWIIWHHTpaTa mpeodpasyercs B
UO3; mubo mnocpeicTBOM KOHLEHTpPAUMH W ACHUTpalMH, JHO0 NOCPEACTBOM
HeHTpanu3aluy razo00pa3HbIM aMMHAKOM UL TIOJYYEHH AMYPaHATa aMMOHMUS C
nocneyonieil GpUIbTPalHeH, CYIKOH H KabIIMHAPOBAHHEM.

CneunajibHO TMpelHA3HAYEHHbIE HJIM MOATOTOBJIEHHBIE CHCTEMbI /Il
konuBepcuu UQO; B UK

I[NTOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UO; B UFs MOXET OCYIIECTBIATBCS  HENOCPEACTBEHHO
dbropupoBanueM. [lns npouecca TpeGyeTcs UCTOYHHUK ra3000pa3Horo gropa uimu
Tpex(TOPUCTOrO XJIOpa.

CneuuajbHO TpeAHA3HAYEHHbIE HJIM TMOATOTOBJIEHHbIE CHCTEMbI [JIsi
xouBepcun UQO; B UO; ’

HOSCHUTEJILHOE 3AMEYAHHUE

Konsepcuss UO; B UO; MOXeT OCYIIECTBIATHCS IOCPEACTBOM BOCCTAHOBJICHHS
UO3 razoo6pa3HbIM KPEKUHI-aMMHAKOM HJIM BOJIOPOJIOM.

CnenuanbHO npeAHA3HAYeHHbIE WJIH TOATOTOBJIEHHBIE CHCTEMBI [JIsl
koHBepcuu UO; B UF,

[NOACHUTEJIBHOE 3AMEYAHHE

Kongepcus UQO, B UF4 Moxer ocymecTBiasThCcs nocpenctsom peakuuu UO; ¢
razoo0pas3ubiM ¢TopucteiM BogopoaoM (HF) npu temneparype 300-500°C.

CneunajbHO mNpeJHA3HAYEHHbIE WJIH TOATrOTOBJIEHHbIE CHCTEMbI ISl
kouBepcuu UF4 B UFg

[MOSAACHUTEJIBHOE 3AMEYAHUE

Konsepcus UF4 B UFg ocymiecTBisieTcs: OCPEICTBOM 3K30TEPMUYECKOH pEakiiMK
c ¢topoMm B peaktopHod OamiHe. UF¢ KOHIOEHCHPYETCS U3 TOpSAYMX JETYyUHX
ra3oB IOCPEICTBOM IIPOITyCKAaHUS II0TOKAa ra3a 4Yepe3 XOJIOAHYI JIOBYILKY,
oxnaxnaeHHytro 1o -10°C. J[lna npouecca tpebyeTcs HMCTOYHHMK razoo0pa3HOro

dTopa.
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7.6.

7.7.

7.8.

CneuHajibHO MNpeHA3HAYCHHbIC WJIM MNOATOTOBJIEHHbIE |CHCTEMBbI AJIst
kouBepcun UF4 B MeTaniMyeckuid ypan

[NOACHUTEJIbHOE 3AMEYAHUE

Konsepcuss UF; B MeTaNIMYECKHMH ypaH OCYLUECTBIISETCS [IOCPEIACTBOM €ro
BOCCTAHOBJICHHS MarHhem (KpYyTHbIE MapTHH) WIH KaJbLUHEM (Maible MapTHH).

Peaxun;i OCYIHCCTBII}IGTCSI le/l TeMHepaTypax BbILLIC TOYKHN ILJIaBJICHUA ypaHa
(1130°C).

CnenuajibHO TpelHA3HAYeHHble HJIM TOATOTOBJIEHHBIE CHCTEMbI s
xoHBepcun UFs B UO;

[MOACHUTEJIBHOE 3AMEYAHUE

h

Koneepcus UFs B UO; MOXET OCYyLIECTBIATECS MOCPEICTBOM OZIHOTO 3 Tpex
npoueccoB. B nepBom mponecce UFq BoccTaHaBNIMBAeTCs M TMIPOJIM3YETCS B
UO, ¢ wuncnonpzoBaHMeM BojopoAaa W mapa. Bo Bropom |mpouecce UFg
THIPOJIU3YETCS pPACTBOPEHHEM B BOJE, IS OCAXIECHUS JMypaHaTa aMMOHHUS
Ro0aBIseTcs aMMHak, a QMypaHar BoccraHasimBaercs B UO; Bojgoposom npu
temneparype 820°C. Ilpu tpethem npouecce rasoobpasusie UFs, CO; 1 NH;
CMEUIMBAIOTCA B BOJE, OCAXJas ypaHWIKapOOHAT aMMOHHUS. Y‘pa}{nnfcapﬁoHaT
aMMOHHS CMEIIMBACTCA C MAPOM U BOJOPONOM npH Temneparype| S00-600°C nns
npousBogcTea UO,.

Konsepcus UFs B UO, yacTo ocymmecTBIs€TCs Ha NEPBOH CTYNEHH YCTAaHOBKH 10
MU3TOTOBJICHHUIO TOILIHBA.

CnenuaibHO MpeJHA3HAYCHHbIE WJIH NOATOTOBJIEHHbIE CHCTEMBI [JIf
xoHBepcun UF¢ B UF, '

IMOSICHUTEJIbBHOE 3AMEYAHUE

Kousepcus UF¢ B UF; ocymecTBiasercda MNOCPEACTBOM BOCCTaHOBJICHUS
BOJOPOIOM. '
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