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JIOMOJIHUTEJbHBINA IIPOTOKOJI K COTJIAIIEHUIO MEXKIY
PECHIYBJINKO# IIAHAMOI 1 MEKTYHAPOJIHBIM ATEHTCTBOM
10 ATOMHO# HEPTHH O IPUMEHEHUHU FT'APAHTH
B CBSI3H C IOT'OBOPOM O 3ANIPEILIEHUH
SIIEPHOTO OPY)KHUSA B IATUHCKOW AMEPHUKE

1. Tekcr JIOMOTHHTENBHOTO NMPoTOKONa K COFNALIEHHIO O TAPaHTHAX', 3aKIIOYEHHOMY
Mexay Pecnybnukoi ITaHamoit U MeXIyHapoAHBIM areHTCTBOM IO aTOMHOHW JHEPTHHM O
NPUMEHEHHH TapaHTHii B CBA3H ¢ JJOrOBOpPOM O 3alpeleHHH AAEpPHOro opyxus B JlaTuHCkoH
Awmepuke (TJIATEJIOJIKO), Bonpon3BoaHTCS B HACTOALIEM JAOKYMEHTE [UIA CBEACHHS: BCEX
yeHos. JIOMONHMTeNBbHBIH npoTokon GbuT on06pen CoBeToM ympaBnsiommx 29 HOAGPs
2001 roma. On 6b11 noanucasx B ropoze [laname 11 nexabps 2001 rona.

2. B cootBerctBHH cO cTaThed 17 J[OMONHHUTENBHOrO NMPOTOKOAA OH BCTYMHJ B CHITY
1nocie NoAnMcaHus npeacTaBuTessMu Ilanamel u ArenTcTBa, T.€. 11 nexabps 2001 roxa.

BocnponsseneHo B nokymente INFCIRC/316.

ITo coobpaxkeHHAM IKOHOMHH HAaCTOALIMH JOKYMEHT OTIEYaTaH OrPaHHYEHHBIM THPAKOM.

02-04247



INFCIRC/316/Add.1
Attachment

JIOTIOJITHUTEJIBHBIHM ITPOTOKOJI K COTJIALUEHUIO MEXY
PECITYBJIMKOW ITAHAMOH U MEXITYHAPOJHBIM ATEHTCTBOM
10 ATOMHOM DHEPT'MM O ITIPUMEHEHUU TAPAHTUI
B CBA3U C IOI'OBOPOM O 3AIIPELLIEHHH
SITIEPHOT'O OPY XU B IATUHCKOM AMEPUKE

[IPUHUMAS BO BHHUMAHHME, uto Pecnybnuka [lanama (B JanbHeHIIeM
umenyemas “[lanaMoli””) 1 Me)xayHapoAHO€E areHTCTBO 110 aTOMHOH JHEPIHH (B JaJIbHEHILIEM
HMeHyeMoe "AreHTCTBOM") ABJIAIOTCA ydyacTHHKaMH CoralleHHs O NPUMEHEHHH TapaHTHH B
CBA3H c J[oroBopoM O 3ampeuleHHH sAepHOro opyxus B JlaTuHckoR AMepuke (B
JanbHedmeM HMeHyeMoro "CorjaimieHdeM O rapaHTHsSX"), KOTOpOE€ BCTYNWIO B CHILY
23 mapra 1984 rona;

YUUTBIBASA sxenaHue MexayHapoAHOro cooflecTsa eme 0ojee YKPENHTh PEXHM
ANEPHOTO HEpaclpOCTPAaHEHHs TIyTeM MOBBIIEHHA HOEHCTBEHHOCTH H 3G(EKTHBHOCTH
CHCTEMBI rapaHTHH ArEHTCTBA;

HAIIOMHHAS, 4t0 AreHTCTBO HMpHU OCYLIECTBICHHUM FapaHTHH AO/DKHO YYMTBIBATh
HeoOxoauMocTh: u30eraTh CO3JaHUA MPENATCTBHI 3KOHOMHYECKOMY H TEXHOJIOTHYECKOMY
passuTHio [laHaMbl MM MEXITYHApOIHOMY COTPYIHHUYECTBY B 00JaCTH MMPHOH AIEpHOH
NeATeNbHOCTH; coOmonaTh ACHCTBYIOLME IOJIOXKEHHS B 00/1acTM OXpaHbl 3J0pOBbB,
6e3onacHocTH, (QU3MYECKOH 3alUTBl, a TaKkKe ApYrHe [AeHCTBYIOIIME TpeOOBaHHA
6e30MacHOCTH U NpaBa OTIENBHBIX JIML; H NPUHHUMATH BCE MEPHI 110 3allIUTE KOMMEPUYECKHX,
TEXHOJIOTHYECKUX M TNPOMBIIUIEHHBIX CEKPETOB, a TaKXe JApPYrod KOHGHIECHUHANbHOH
HH(OpMaLIHH, KOTOpast CTAHOBHTCA €My H3BECTHOI;

IIPHHUMAS BO BHHUMAHUME, 4yto yacTtoTa nNpOBENEHHS M HHTCHCHBHOCTH
MEpONpUATHH, YyKa3aHHBIX B HactoswmeM [lporokone, OyoyT moAnepX HBaThCA Ha
MHHHMAJIBHOM ypPOBHE, COOTBETCTBYIOUIEM LEIH TMOBBILIEHHS JEHCTBEHHOCTH H
3¢(}eKTUBHOCTH rapaHTHH ATEHTCTBA;

HACTOAIIHUM I[lanama 1 AreHTCTBO COTJIACHIIMCH O HIDKECIIEAYIOIEM:



CBSI3b MEXY HACTOSILIUM ITPOTOKOJIOM U
COI'JIAINIEHUEM O TAPAHTHUSAX

Cratps 1

IMonoxenus CornameHus o rapaHTHsIX NPHUMEHAIOTCA K HacTosueMy [IpoTtokoiry B To#
Mepe, B KaKOH OHH COOTBETCTBYIOT IOJIOXKEHHAM HacTosuiero IIporokosna U COBMECTHMBI €
HHUMH. B cmyyae nporuBopeuus Mexmay nonokxeHHssMH CorjalleHHs O TapaHTHUAX H
NoJIOXEHUAMH HacTosuero IIpoTokona npuMeHsr0TCS Noa0XKeHHs HacToswlero [Iporokona.

)

iii)

vi)

INPEJOCTABJEHHUE HHOOPMALUHU

Cratbs 2

[Tanama NpeaoCTaB/IACT AI‘CHTCTBy 3a4BJIEHUE, COACPIKALEE:

O6mee onmcanue H HHGOPMALHKIO, YKa3bIBAIOILYI0 MECTO [POBEAECHHA
OTHOCAIIMXCA K ANEPHOMY TOIUIHBHOMY LIMKITY HAYYHO-HCCIEN0BATENBCKHX H
OIBITHO-KOHCTPYKTOPCKUX paboOT, HE CBA3AHHBIX C SJEPHBIM MaTepHAJIOM,
OCYIIECTBIIIEMBIX ~ rae-mubo, KkoTopsle  (GHUHAHCUPYIOTCA,  MOSYHHIIH
KOHKPETHOE pa3pelieHHEe MM KOHTPOJHPYIOTCH HWJIH OCYILECTBIAIOTCA OT
uMeHH [TaHaMel.

OmnpeneneHHyl0 AreHTCTBOM HAa OCHOBE  OXHMJIAEMOro  TOBBILICHUS
JCHCTBEHHOCTH MIH 3(PQPEeKTHBHOCTH M corjacoBaHHyro ¢ [laHamo#n
HH(GOpMALIHIO O KacaroleHCA rapaHTHil SKCIUTyaTALIHOHHON IEATENbHOCTH Ha
YCTAHOBKaX M B MECTaX  HaXOXACHHUA BHE YCTAaHOBOK, rae OOBIYHO
UCTIONIB3YETCA ANEPHbIA MaTepHall.

OO6iniee omucaHHE KaXKJIOro 3JaHHA Ha KaIoM IUIOMAAKEe, BKJIHOYaA €ro
HUCINIOJIB30BAHHE, H, €CJIM 3TOI0 HEJOCTATOYHO - ONHCAHHE €ro COAEPKHMOTIO.
JT0 ONHCaHHE BKIHOYAET KapTy TaKOH IUIOMIAIKH.

Onucanne Macirraba onepatui Ui KaXJ0ro MeCTa HaXOXXIEHHS, HMEIOILEro
OTHOLUEHHE K HEeATEIbHOCTH, ykazaHHOW B [Ipunoxkenuu I k Hacrosuiemy
IIpotokoiy.

Hudopmammio, yKa3bIBalOIIYyI0 MECTO HaXOXIEHHS, JKCIUTYaTallMOHHOE
COCTOSIHHE U OLICHOYHBIE I'OJOBBHIE POU3BOJACTBEHHBIE MOMIHOCTH YPaHOBBIX
PYZHHKOB M OOOTraTHTENIBHBIX YCTAHOBOK H TOPHEBBIX OOOraTHTENBHBIX
YCTaHOBOK H CYILECTBYIOLIHi roJJOBOH 00BEM MPOH3BOACTBA TAKHX PYAHHKOB
1 oboraTuTenbHBIX ycTaHOBOK uia [TaHaMel B uenoM. [laHama npenocraBiseT
Mo 3ampocy ATrEHTCTBa J[aHHbIE O CYIIECTBYIOLIEM TroIOBOM o0beMe
NPOM3BOJCTBA OTAC/IBHOTO pyJHHKAa HWIM OOOraTHTENBHOH YCTaHOBKH.
[IpenocraBnenue 31oi uHGOpMalMH He TpeOyeT BedeHHUA MoApoOHOro yyera
AJIEPHOrO MaTepHaIa.

I/Imbopmaumo OTHOCHTEJIbHO HCXOQHOI'0O MaTepHalna, KOTOpBIi"l €IIC HE NOCTHT
COCTaBa H YHCTOTHI, KOTOpPHIE OENAKOT €r0 NPHTOAHBIM JJIA H3rOTOBJICHHA
TOIJINBA HJIH H30TOIMTHOTO 060FaIIICHI/IH, BKIIIOYAKOIIYIO:



b)

KOJIMYecTBa, XUMHYECKHIHA COCTaB,  HCIIOJb30BaHHE HIIH
Mpe/nojaraéMoe UCMOJIb30BaHHE TAKOrO MaTepHasa, He3aBUCUMO OT
€ro AJepHOro MM HEANEPHOro HCIOJIb30BaHHSA, U KaXIOro MecTa
HaxoxzaeHHus B [laHaMe, B KOTOpOM Takoi MaTepuas MPHCYTCTBYET B
KOJIMYECTBAX, MPEBLILIAIOUMX AECATh METPHUECKHX TOHH YpaHa W/HIH
ABaJLATh METPUYECKUX TOHH TOPHS, a JUIA APYTHX MECT HaXOXKACHHUS
C KonuyecTBaMH Ooee OOHOH METPUYECKOH TOHHBI - oOIee
komuyecTBOo s IlaHambl B LesoM, ecid 3TO oflee KOJIHYECTBO
MPEBBbIIAET JeCATh METPHYECKHX TOHH YpaHa HJIH ABaALaTh
METpHYEeCKHX TOHH Topus. [IpenocraBnenue 3ToH MHGOPMALMH HE
TpebyeT BeJeHHs NOAPOOHOro y4eTa siAepHOro MaTepuaa;

KOJIM4YECTBA, XUMHYECKHH COCTaB H [IYHKT Ha3Ha4Y€HHSA KaxJaou
3KCIIOpTHOi;l nocrasku 3 [laHamel Takoro MaT€puHala s
KOHKPETHBIX HEAACPHBIX Leyeld B KOJIHYECTBAX, [MPEBLINIAIOLIN X!

1) ACCATh METPHUYECKHX TOHH YpaHa, WiIH AJiA NOCI€A0BATEIbHBIX
IKCMIOPTHBIX IOCTAaBOK YypaHa H3 ITanaMBl B OJHO H TO XK€
rocynapCcTBo, Kaxaasa H3 KOTOPbIX MCHEEC NCCATH METPHUYECKHX
TOHH, HO CYMMa KOTOPBIX NPEBBIIAECT ACCATH METPHUECKHX
TOHH B TCUCHHEC I0Ja,

2) ABaJUATh  METPUYECKMX  TOHH  TOpHA, MIM  JUIA
NOCJIEIOBAaTENbHBIX IKCIIOPTHBIX NOCTaBOK TOpHUs u3 [lanamsl B
OJHO U TO )K€ TrOCYINapcTBO, KaxJas H3 KOTOpPBHIX MeHee
JBaJLATH METPHYECKHUX TOHH, HO CYMMa KOTOPbIX NPEBBILIAET
IBaIUAaTh METPHYECKNX TOHH B TE€YEHUE rOJIa;

KOJIM4Y€CTBA, XHMHYECKHH coCTaB, MECTO HaXOXJCHHA B HACTOALICC
BpEMA H HCNOJB30BAHHE HJIM MNpPEAIIOara€Mo€ HCIIOJIb30BAHHUE
Kaxxao# l/lMI'IOpTHOﬁ MOCTABKH B Haﬂamy Takoro Mar€pvajia s
KOHKPETHBIX HEAACPHBIX 1enei B KOJTHYECTRAX, NPEBLIAOIINX

1) ACCATh MCTPHYCCKHX TOHH YpaHa, HJIH AJIA MMOCJICA0BATCIbHbBIX
HUMIIOPTHBIX HNOCTABOK YypaHa B HaHaMy, KaXKass H3 KOTOPBIX
MEHEC [OECATH METPHUYCCKHX TOHH, HO CyYMMa KOTOPBIX
NPEBHIIACT ACCATh MCTPHUYECKHX TOHH B TEYCHHUE Iroaa,

2) JIBaaNATh METPHYECKHX TOHH TOpHA, HIIH s
NoCIe0BaTeNIbHBIX MMIOPTHBIX MOCTaBOK Topus B IlaHawmy,
KaXias M3 KOTOPBIX MEHee JBaJAlATH METPHYECKHX TOHH, HO
CyMMa KOTOpBIX NpEBBIIAET [BaJllaTb METPHYECKHX TOHH B
TEYEHHE roja;

NpH TOM NOHHMAHHH, YTO NMPEJCTaBIeHHE HHGOPMALIUKM O TAKOM MaTepHalle,
npeJHa3HAYCHHOM [UIA - HESIEPHOrO HCIONb30BaHHA, IOCNIE TOTO KaK OH
JOCTHUTHET OKOHYATEeNbHOW (GOPMBI CBOErO HEAJEPHOTO HCIIONBb3OBAHHUSA, HE
Tpedyercs. '



b.

vii)

viii)
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a)  MHGOPMALMIO OTHOCHTENBHO KOJHYECTB, BUAOB UCIOJIb30BAHUSA U MECT
HaXOX/ICHHSA SANCPHOro Marepuana, OCBOOOXKIEHHOTO OT TapaHTHH B
COOTBETCTBHH co0 cTaThei 35 CornaieHus o rapaHTHAX;

b)  uHGOPMALMIO OTHOCHTEIBHO KOJMHYECTB (KOTOpas MOXET HMETh (HopMy
OLEHOK) M BHIOB HCINOJb30BAaHHA B KaKIOM MECTE HaXOXIECHUA
AJEpPHOTO MaTepuala, OCBODOOXJEHHOI0 OT I'apaHTHH B COOTBETCTBHH
co cratbei 34 b) CornameHus o rapaHTHAX, HO €Il€ HE HAXOAALLErocs B
OKOHYAaTeNbHOH GopMe JUId  HEesJepHOr0  MCMOJIb3OBAaHUA, B
KOJMYECTBaX, NMPEBHILIAIOMNX yka3aHHbIe B cTaThe 35 CornaiueHHs o
rapantusax. IlpemoctaBiaenue 3Toli HHGpOpMaUHH He TpeOyeT BeleHHS
noapoOHOro yuera AAEpHOro MaTepHaa.

HudopMauuio OTHOCHTENBHO MeCTa HAXOXKACHHA MM  JajibHeHIIeH
00paboTKH OTXOIOB CpEAHEro MM BHICOKOTO YPOBHS AaKTHBHOCTH,
COepXallMX IUTYTOHHHM, BBICOKOOOOrallleHHBIH YpaH MM YypaH-233, B
OTHOLIEHHH KOTOphIX TNPHMEHEHHE TIapaHTHii ObUI0O TIPEKpallEeHO B
cooTBeTcTBHH co craThed 11 Cormamenus o rapaHtusax. Jlias uend AaHHOroO
NyHKTa "ganbHeiimas o6paboTka" He BKJIIOYAET NEPEYIIAKOBKY OTXOJOB HIIH
UX JanpHeillee KOHIWLMOHUPOBAHUE, HE NMpeXyCMAaTpPHBalOlIEe pa3ieieHHUS
3JIEMEHTOB, /U1 XpaHEHUS HJIH 3aXOPOHEHHS.

Cnenytomyo HHGOPMALIUIO OTHOCHTENIBHO COTJIACOBAHHOTO 00OPYNOBaHHS H
HEANAEPHOro MaTepHana, nepevyuciaeHHbIX B [Ipunoxennn II:

a) 1o KaxAo# s3xkcmopTHod nocrtaske U3 IlaHambl Takoro o6opynoBaHus u
MaTepHana: HIAEHTHOHKALMA, KOJMYECTBO, MECTO MpPEANOIaracMoro
HCNOJNb30BaHUA B  TOCYAAapCTBe-NONy4aTese M JaTa HIH B
COOTBETCTBYIOILIMX CITy4asX OXKHAaeMas JaTa IKCIIOPTHOMN MOCTaBKH;

b) nNo KOHKpeTHOMY 3ampocy AreHTCTBa, moarBepxicHue [laHamoll kak
HMIIOPTHPYIOIUM TOCYAApPCTBOM HMHGOpMAalMH,  NPeNOCTaBIEHHOM
ATEHTCTBY B COOTBETCTBUH C ITYHKTOM ) BBILLE.

OOmue mUlaHBl Ha MPEACTOSLIMHA NECATHIETHHH MEepHOMA, HMEIoUIHE
OTHOLIEHHE K pa3sBUTHIO SJACPHOTO TOIUIMBHOIO LMKIAa (BKIIOYas
TUIAaHWPYEMbIC OTHOCAILMECS K SACPHOMY TOIUIMBHOMY LHKIYy HaydHO-
HCCIIENOBAaTENbCKHE H  ONBITHO-KOHCTPYKTOpCckHe paboThl), Korga OHM
YTBEPXIEHbI COOTBETCTBYIOIIMMH KOMITETEHTHBIMM OpraHaMu B [TaHame.

[Tanama npunaraer Bce pasyMHblEe YCHIHA, C TeM YTOObI MPEAOCTaBUTh ATEHTCTBY
CIIEAYIOLTYI0 HHGOPMALIHIO:

D

obumee onucaHue M HHGOOPMALHIO, YKA3HIBAIOIIYI0 MECTO NPOBEJCHHSA
OTHOCSLIIMXCA K ANEPHOMY TOIUIMBHOMY LMKy Hay4HO-HCCJIEOBATEIbCKHX H
OINBITHO-KOHCTPYKTOPCKHX paboT, HE CBA3aHHBIX C AAECPHBIM MaTepHAJIOM,
KOTOpbIe KOHKPETHO OTHOCATCA K oboraleHHio, nepepaboTke sIEepHOro
TOIUIMBA WIH K 00paboTKE OTXOZOB CpEJHEr0 HIH BHICOKOrO YPOBHA
aKTHBHOCTH, COAEPXKALMX ILTyTOHMH, BBICOKOOOOTAllIEHHBIH YpaH WIH ypaH-
233, ocymectBaseMsIx rae-nu6o B [TaHaMe, HO KOTOpbIe HE PUHAHCHPYIOTCH,



HE MOJyYHIH KOHKPETHOrO pa3pelleHHs HWIH He KOHTpojaupyioTcs [Tanamoid
MM HE OCYWEeCTBIsOTCA OT UMeHH [lanaMel. [Ind LeNH JAHHOTO MyHKTa
"06paboTka" OTXOAOB CpemHEro HIH BBICOKOTO YPOBHS AKTHMBHOCTH He
BKJIIOYAET IMEPEYMaKOBKY OTXOJOB WJIHM HX KOHIHLMOHHDOBAaHHE, HE
NpeqycMaTpHBalollee  pasjejieHHa  JJIEMEHTOB, JUIA  XpaHEHHs  WIH
3aXOpOHEHHA.

ii) obulee omnucaHue AEATEIBHOCTH W CBEICHHSA O JIMUE HIM OpPTaHH3alHH,
OCYILECTB/SIOUIMX TaKyl0 MAEATEIBHOCTb B OMNPEAETEHHBIX ATEHTCTBOM
MECTaX HaXOXKAECHHS 3a OpelesaMH TUIOLIAIKH, KOTOPBIE, MO MHEHHIO
AredTcTBa, MOrIH Obl PYHKLHOHAIBHO OBITH CBSI3aHBI C JEATENLHOCTBIO Ha
3TOM Iutoagke. IIpenocTaBieHHe TakoH HHPOpPMaLHH ABIAETCA NpeaIMETOM
KOHKpeTHOro 3anpoca Arenrcta. OHa NMpegocTaBiseTcs B KOHCYJILTALHUH C
AreHTCTBOM H CBOEBPEMEHHO.

[To 3zampocy ArenrctBa [laHaMa [gaeT YTOYHEHHA WM PpasbiACHEHHsS J000M
HH(pOpMALIMH, NPEJAOCTaBNIEHHOH B COOTBETCTBHH C Hactosmed Ctatbed, B TOil
CTeneHH, B KOTOPO#H 3TO HMEET OTHOMICHHUE K LIEH TapaHTHH.

Cratpda 3

IManama npenocrasnseT AreHTcTBY B TeueHue 180 mHel mociie BCTYIUIGHHS B CHITY
Hactosuiero [Iporokona nHbopmaluio, 0 kotopoi ropoputcs B Ctatbe 2.a i), iii), iv),
v), vi) a), vii) u x) u B Ctatbe 2.b i).

[laHamMa npenoctaBnser AreHTCTBY 10 15 Mag  KaxIoro roga OOHOBJIEHHYIO
HH(pOpMaNHIO, 0 KOTOPOH rOBOPUTCA B MYHKTE a. BBILIE, 32 [IEPHOA, OXBATHIBAIOIIMI
NpeqUeCTBYIOIHA KaleHJapHbid rol. EciH paHee mpenocraBieHHas HHGOpMaUus
ocTayiach 0e3 u3MeHeHui, [lanama yBegomer 06 3ToM.

[Tanama mnpenoctaBiaseT AreHTCTBY OO0 15 Mad  kaxaoro roma HHGOpPMAIIHIO,
onpeaeneHHylo B Crarbe2.a.vi) b) M C), 3a TMepuHod, OXBaThIBAIOLIMMI
Npe/UeCTBYOIHH KaTeHJapHBIA roJ.

[laHama e)XEKBapTaJIbHO NPENOCTABIseT AreHTCTBY HH(OpPMALIUIO, ONPENe/ICHHYIO B
Cratpe 2.a.iX) a). OTa HHGOpMaLKA NPEJOCTABIAETCA B TEUECHHE IIECTHAECATH AHEH
oCJIe OKOHYaHHS KaXKI0ro KBapraa.

[Tanama npenocTaBiseT AreHTCTBY HHGOpPMALHIO, onpelencHHyo B Ctathe 2.a.viii),
3a 180 gHeit 0o ocymecTBiIeHHs JajibHeHIeH 00paboTky, U 10 15 Mas Kaxkaoro rosa
HHOOpMaLHIO 00 H3MEHEHMAX MeCT HAXOXKAEHMS 3a NEpHOA, OXBAaThIBAOLIMI
NpeeCTBYIOMHHA KaleHIapHbIA IO,

[TanaMa U ATreHTCTBO [OrOBApHBAIOTCA O BPEMEHH H 4YacCTOTE MPEAOCTABICHHS
HHGbOpMAIHH, ONPENETIEHHOH B CTaThe 2.a.11).

[lanama  mpefocTaBisieT  AreHTCTBY  HHGOPMAlUMIO,  ONpPENESEHHYd B
Cratse 2.a.ix) b), B TeueHHe WIECTHAECATH AHEH MOCIe MOCTYIUICHHA 3ampoca OT
AreHtcTBa.
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JIOINOJIHUTEJIBHBIN JOCTYII
Cratps 4

HH)KCCJICIIY}OUICC NPpUMCHACTCA B CBA3H C OCYIUECTBICHHEM QOIOJHHTC/IBHOrO

AocTyna B cooTBeTCTBUH co Ctathedt 5 HacTosuero [IpoTokona:

a.

ATreHTCTBO He CTaBHT LEIH MEXaHHUCTHYECKH HJIH CHUCTEMATHYECKH IPOBEPATH
HH}opMaLuIo, 0 KoTopoi roBoputcs B CtaThe 2, 01HaKO ATeHTCTBO HMEET JOCTYTI K:

i)  moboMy MeCTy HaXxOXIeHHA, 0 KOTOpoM rosopurcs B Ctathe 5.a. 1) wiM ii), Ha
BBIOOPOYHOH OCHOBE C LEAbl0 obecredeHHs YBEPEHHOCTH B OTCYTCTBHH
He3afBJICHHBIX AJACPHOr0 MaTepHalla U NeSTEIbHOCTH;

il)  moboMy MecTy HaxOXIEHHS, 0 KOTOPOM roBopuTcs B CtaTbe 5.b. HiH c., B Lenax
PELUEHHS BOMPOCA, CBA3AHHOIO C MPAaBWIBHOCTBIO H MOJHOTOH HHGMOpMAiMH,
NpeJOCTaBIEHHONH B COOTBETCTBHH cO CTaThel 2 WIHM B HEMAX YCTPaHEHHA
HECOOTBETCTBHS, CBA3aHHOTO C 3TOH HHbOpMALIHEI;

ili) moboMy MecTy HaxoXIeHHS, 0 KoTopoMm roBoputcs B Crtarhe S.a. iii) B TOi
CTEICHH, B KOTOPOH 3TO HEOOXOAMMO ATeHTCTBY IS MOATBEPKICHHUA LT LENeH
rapaHTuil 3asBneHus [TaHaMBbl 0 cTaTyce YCTaHOBKH MJIH MECTa HaXOXXICHHUA BHE
YCTaHOBOK, I'ie paHee 0OBIYHO HCIIONB30BAJICS AREPHBIH MaTepHall, KaK CHATBIX C
3KCILTyaTalMH. :

i) 3a uCKIIOYEHMEM CiIy4yaeB, yKa3aHHBIX B IyHKTE il) HHXe, ATEHTCTBO
Hanpasiser [laHame npexBapHTeNBHOE YBEIOMIICHHE O NOCTYINE MO KpaiiHeit
Mmepe 3a 24 yaca;

ii) B OTHOLIEHHH JOCTYMA K JIOOOMY MECTY Ha IUIOAAKe, KOTOPBIH 3anpalliBacTCs
B COYETAHUH C MOCEIICHHAMH 11 NPOBEPKH HHGPOpMALMH O KOHCTPYKLIHH HIH C
MHCHEKIHAMH IS CHELUATBHBIX LeJeH HIH OObIYHBIMH HHCIEKLHAMH Ha JTOH
TUIOLIAJIKE, CPOK NPEIBAPUTENBHOIO YBEJOMJICHHSA, €CJIM AreHTCTBO oOpalnaeTcs
C 3ampocoM 00 3TOM, COCTaBiifieT, MO KpaitHeil Mepe, IBa yaca, OJHAaKO B
HCKJIIOUUTEIBHBIX 0OCTOSTENBCTBAX, MOXKET COCTABUTH MEHEE ABYX YacOB.

HpeﬂBapHTeﬂbHOC YBEAOMIICHHE HANpas/II€TCA B IIHCBMEHHOM BHJIC H B HEM
KOHKPETHO YKa3bIBAKOTCA INPHUYHHLI JOCTYINA B ACATCNBHOCTH, KOTOpad AOJ/DKHA OBITH
OCYLLUCCTBJICHA BO BpEMs TAKOI'0 JOCTYTIA.

B cimywsae Bompoca HWIH HECOOTBETCTBHA ATreHTCTBO mpenocraBiseT [laHame
BO3MOXKHOCTb JaTh pas’hbiCHEHHE H CIOCOOCTBOBAaTh PELIEHHIO 3TOrO BOMpOCa WIH
YCTPaHEHHIO 3TOr0 HECOOTBETCTBHA. Takas BOZMOXXHOCTH Oy[eT NpeAOCTaBIATHCS 10
HaInpaBJEHUA 3aNpoca O JOCTYIE, €CIH TOJIBKO ATEHTCTBO HE COYTET, YTO 3aJEp)KKa B
NpEeJIOCTAaBIEHMH JOCTyNa, BO3MOXHO, HaHeceT ymep0d Uend, ¢ KOTOpo#
3afpalMBaeTcs 3TOT AOCTYN. B moboM ciydae AreHTCTBO HE JeNaeTr Kakux-Jinbo
BBIBOJIOB B OTHOLICHHH BOMpPOCAa WJIM HECOOTBETCTBMA IO TeX nop, noka [laname He
Oyzer npeocTaB/ieHa Takas BO3MOXXHOCTb.



Ecnu ¢ [lanaMoi He JOCTHIHYTO HHOM NOTrOBOPEHHOCTH, AOCTYIN OCYLIECTBIIACTCA
TOJIBKO B T€4eHHE 0OBIYHOro paboyero AHs.

ITanama MMeeT MpaBO Ha CONMPOBOXKAECHHE HHCIEKTOPOB AT€HTCTBA BO BpPEMs JOCTyNa
npeiacTaBuTeNaMH IlaHaMbl npH yCIOBHH, YTO 3TO HE 3aJCPXKHBAET BBINOJHEHHE
HHCIEKTOPaMH CBOHMX QYHKLHMH HJIM MHBIM 00pa3oM He NPENATCTBYET 3TOMY.

Cratbs 5
ITanama npeaocraBiseT AreHTCTBY JOCTYTI K:
i)  moboMy MecTy Ha IJIOMIA/KE;

ii) nroboMy MecTy HaxoxuaeHus, onpenaesneHHoMmy IlaHamoil B COOTBETCTBMH CO
Cratbeif 2.a.v)-viii);

iil) 00O CHATOH ¢ IKCILUTyaTallHH YCTAHOBKE HJIH CHATOMY C IKCILTyaTalHH MECTY
HAaXO0XICHUA BHE YCTAHOBOK, € paHee OOBIYHO HCIIOJIBL3OBAICH SACPHBIN
MaTepuai.

moboMy MeCTy HaxOXIEHHUH, onpenejeHHoMmy IlaHaMoli B COOTBETCTBHH CO
Cratbeii 2.a.1), Cratbeii 2.a.1v), Crarbei 2.a.ix)b) unu Crarseit 2.b., momumo Ttex, o
KOTOPBIX FOBOPHTCA B ITyHKTe a.i) BHILLIE, MPH YCJIOBHH, 4TO, ecnu [lanama He umeer
BO3MOXXHOCTH NMPEJOCTaBUTHh TaKOH RocTym, [laHama mpunaraet Bce pa3yMHbIE YCHIIHA
JUIA HEe3aMeIJIUTENBHOTO YAOBJIETBOPEHUS TpeOOBaHUH ATIEHTCTBA C MOMOUIBIO MHBIX
CPEICTB.

mo6OMy MeCTy HAXOXIEHHA, ONpeNeNeHHOMY ATEHTCTBOM, IIOMHMO TeX MECT
HAaXOXXJACHHUS, O KOTOPBIX TOBOPHTCA B NMYHKTaX a. ¥ b. BhllIe, B Leysix oTbopa npob
OKpyXaroulei cpexsl B KOHKPETHOM MECTE€ HAXOXIECHHS INpH YCIOBHH, YTO, €CIH
ITanama He ¥MeeT BO3MOXHOCTH MPEAOCTaBUTh TAaKOH H0CTym, [laHaMa npunaraeT Bce
pa3syMHble YCHIHS U1 HE3aMeUTHTENBHOTO YIOBIETBOPeHHs TpeOoBaHHH AreHTCTBa B
NPHIIEKALIMX MECTaX HAXOXKAEHHA WIH C TIOMOLIBIO HHBIX CPEeICTB.

Cratps 6

IMpu ocymectBiennn CtaTb 5 ArEHTCTBO MOXKET BBIMOIHATH CIACAYIOIUME BHUIbI

ACATCIBHOCTH:

a.

B oTHomeHHH pocTyma B cootBeTcTBHMM co CraTheii 5.a.l) wid iii): BHU3yalbHOE
HabmoaeHHe, otbop mpod oOKpyxawleil cpelbl; HCNOIL3OBAHHUE YCTPOHCTB VIS
OOHapy)xkeHHA M H3MEPEHHUS paJHallMM; OIe4YaThIBAHHE M IIPUMEHEHHE [PYTHX
HUIECHTHQULMPYIOIIMX U YKa3bIBAaIOUWIUX HAa BMEMIATENBCTBO YCTPOHCTB, ONpPEEIEHHBIX
B JIOMONHUTENBHBIX IOJIOKEHHAX; U IPUMEHEHHE JpPYyruX OOBEKTHBHBIX MeEp,
TEXHHUYECKas OCYLIECTBUMOCTh KOTOpBIX Oblla MOATBEPXKIEHA M MCHOJIb30BaHHUE
KOTOpBIX ObUIO coryiacoBaHOo COBETOM YIPABAIOINMX (B JadbHEHIIEM HMEHYEMBIM
"CoBetom") U rocje KOHCYJIbTaUUNR MeXAY AreHTCTBOM H IlaHaMoii.

B oTHowEeHHH JOCTYNa B COOTBETCTBUHU co CTaThei S5.a.i1): BH3yalnbHOE HaONIOICHHE;
MOJICYET YYETHBIX €IUHHUI AAEPHOTO MaTepHala; Hepa3pyIlaloIlHe H3MEPEHUA H 0TOOD
npo6; HCHONB30BaHHE YCTPOHCTB [ OOHApY)XEHHWS M HM3MEpEeHHMs paJHalHy;
H3YYEHHE YYETHBIX JIOKYMEHTOB, KAcarOUIMXCA KOJIMYECTBA, MPOUCXOXKICHHA H



pa3sMellleHHs MaTepuana; otrbop npob OoKpyxkarwoled cpelsl; U NPUMEHEHHE IPYrHX
OOBEKTHBHBIX Mep, TEXHHYECKas OCYIECTBUMOCTh KOTOPhIX Oblila NMOATBEPXKICHA H
HCIIOJIb30BaHHE KOTOPbIX ObLIO cortacoBaHo COBETOM H MOCIE KOHCYJIbTAUHH MEXIY
AreHTtcTBoM 4 Ilanamoi.

c. B otHomienun noctyma B coorBercTBuu co Crartbei 5.b.: BH3yanbHoe HabiloAeHHE;
ot6op npob OKpykawoUeHd Cpeabl; HCHONb30BaHHE YCTPOHCTB AJIA OOHapyXeHHA H
M3MEPEHHA paJdalMH; H3Y4YEHHE KaCaIOUIUXCA TapaHTHH TPOU3BOACTBEHHBIX H
OTTPY30YHBIX YYETHBIX IOKYMEHTOB, M HpPHUMEHEHHE JApPYTUX OOBEKTHBHBIX Mep,
TEXHHYECKas OCYLIECTBHMOCTh KOTOPbIX Oblla MOATBEPXKAEHa H MCIOJb30BaHHE
KOTOpbIX ObUTO cornacoBaHo COBETOM W TNOCIEOYIOLIHX KOHCYJIbTAUMH MEXAY
ArenTtctBoM H [TaHamoi.

d. B oTtHoueHuu mocTyma B cooTBeTcTBHHM co CrtaTheii 5.c.: o1O0p mpo6 okpyxarouien
Cpedbl U B CiIy4yae, €C/IH pe3ylbTaThl He MO3BONAIOT PEUIMTh BOINPOC HJIM YCTPAHUTH
HECOOTBETCTBUE B MECTE HAaXO0XKJEHHUSA, ONPEACIIEHHOM ATEHTCTBOM B COOTBETCTBHH CO
Crartneif 5.c., HCIIO/IB30BaHHE B 3TOM MECTE HaXOXAEHHSA BH3YaJLHOro HaOJIIOJeHHS,
yCTpOHCTB Juis OOHapyXeHHS H UW3MEpeHHs paJHallUd M TNPUMEHEHHE 1O
cornacoBaHHio Mexxay [TanaMol 1 AreHTCTBOM ApYTHX OOBEKTUBHBIX MEp.

Cratea 7

a. [Ilo npocebe Ilanambr ArentctBo u IlaHama [OroBapuBalOTCS B OTHOLUEHMH
PEryIHpyeEMOro JOCTyTa B paMKax HacTosiuero [IpoTokona ¢ Lelsio NpeaoTBpaLlieH s
PacKpheITHA 4YyBCTBUTEJNILHOH C TOYKH 3pEHHA AACPHOTO  PacCHpOCTPAHEHHS
HHGbOpMAaLUH, BHINOJHEHHA TpeboBaHui Ge3onmacHOCTH MK GU3NYECKOH 3aLIMTHI HITH
C Uenbl0 OOEeCIEdeHHs 3aUIMThl HAXOMAUIEHCA B 4YACTHOH COGCTBEHHOCTH WM
KOMMEpPYECKH  YYBCTBUTENBbHOH HHGopMamuu. Takue  OrOBOPEHHOCTH  HE
IpPENsATCTBYIOT ATEHTCTBY OCYUIECTBJIATH  JEATEIBHOCTb, KOTOpas  SBJIAETCA
HeoOxomuMoH i1 ofecrniedeHHs yOEIHTENbHOH YBEPEHHOCTH B  OTCYTCTBHH
HE3afABJICHHBIX SJICPHOTO MaTepuana U [AEATENBHOCTH B COOTBETCTBYIOLIEM MECTE
HaXOXXAEHHUsA, BKIIIOYAs pelieHHe Mo60oro Bonpoca, OTHOCAIIErOCs K MPaBHJIBHOCTH H
nojHoTe HHGOPMAUMH, O KOTOpOH TOBOPHTCA B CTaTbe 2, HWJIH YCTpPaHEHHE
HECOOTBETCTBHUSA, OTHOCAIIErOCH K 3TOH HHGOpMALIMH.

b.  IlaHama MoXeT NpH NpenocTaBIeHHH uHbOpMaLHK, 0 KOoTopo# ropopurcs B CtaTbe 2,
HHGOPMHPOBaTh ATEHTCTBO O MECTaX Ha IUIOLIANKE HJIM B MECTE HAXOXKICHHA, HA
KOTODPBIX MOXET NPUMEHATHCA PErYIHPYEMBIH TOCTYIIL.

¢. Mo BcryruieHus B cHiry JtoObix HeoOxoaumMerx JlononHuTenbHbIX nonoxenud Ilanama
MOXeT NpUOEerHyTb K PpEeryIMpoOBaHHIO JOCTYNa B COOTBETCTBHH C MOJIOKEHHUAMH
IMYHKTA a. BBILIE.

Cratba 8

Huuro B HacTosmem [IpoTokoie He npenarcTByeT IlaHame npeRrocTaBaaTe AT€HTCTBY
AOCTYI K MECTaM HaXOXIEHHA B JOMNOIHEHUE K TEM, O KOTOPhIX roBopHTcs B CTaThax 5 u 9,
HJIH NIPOCHTh AT€HTCTBO O NPOBEACHHH NEATEIBHOCTH M0 MPOBEPKE B KOHKPETHOM MECTE
HaXOXJEHHA.  ATEHTCTBO HE3AMEUIMTEIILHO MNpPHJIAraeT BCE€ Pa3syMHBIC YCHIHA JUIA
OCYIECTBJICHHS AEHCTBHH B COOTBETCTBHH C TAKOH NPOCHOOH.



CraTtea 9

[Tanama npenoctaBiasieT AreHTCTBY AOCTYN K MECTaM HaXOXAEHHs, ONpenec/ieHHbIM
AreHTcTBOM 111 0TOOpa npo0 OKpyXamwlleil cpeabl Ha OOLUMPHOH TEPPHUTOPHH, IpH
YCIIOBHH, 4TO eciaH [TaHama He uMeeT BO3MOXXHOCTH NMPENOCTaBUTh TaKOH J0CcTy™, To [TaHama
npuiaraeT BCE pa3yMHble YCHJIHA [UIS YAOBJCTBOPEHUs TpeOOBaHHH AreHTCTBa B
QJIbTEPHATUBHBIX MECTaX HaXOXIEHHA. ATEHTCTBO HE 3aNpalIMBacT TaKOH AOCTyN A0 TeX
nop, noka oréop npo® okpyxaroiied cpeiabl Ha OOHMIMPHOH TEPPHTOPHH H NpPOLELYPHBIE
MEpBI AJIs €ro NpoBeleHHst He 0J00peHbl COBETOM M HE MPOBEAEHBI KOHCYJIbTALUH MEXIY
ArenrctBoM u [lanamoit.

Cratesa 10
ArenrtctBo nadopmupyer IlaHamy o:

a. JeATensHOCTH, OCYHIECTBICHHOH B paMkax Hacrtosmero [Iporokona, Bkiroyas
JEATEIBHOCTh B OTHOIIEHHHM JIIOOBIX BONPOCOB HNIH HECOOTBETCTBHH, KOTOpBIE
ATEHTCTBO J/I0BeNO0 A0 cBeneHus [laHambl, B mpeAenax MIECTHACCATH AHEH Mocie
OCYLIECTBICHHSA AT€HTCTBOM 3TOH N€ATENBHOCTH.

b.  Pe3synpraTtax AeATEIbHOCTH B OTHOLIEHHH JIIOOBIX BOMPOCOB HJIM HECOOTBETCTBHH,
KOTOpble ATEHTCTBO JOBENO N0 CBeJcHHs [laHambl, MO BO3MOXXHOCTH CKOpee, HO B
nob0oM ciyyae B TEYEHHE TPHIALATH AHEH MNOC/Ie MOJy4eHHS AreHTCTBOM  3THX
pe3yJIbTaToB.

C. BI:IBOIIaX, KOTOpPBIC OHO COCJIAJTIO B PpE3YJIbTATE CBOEH HEATEILHOCTH B COOTBETCTBHH C
HaCTOAILIUM npOTOKOIIOM. Taxue BbIBOJbI npeaoCTaBIAIOTCA CXKETOOHO.

HA3HAYEHUE UHCIIEKTOPOB ATEHTCTBA
Cratbg 11

a. 1) I"eHepaNbHBIi qUpeKTop yBeaoMseT [Tanamy 06 yreepiacHun CoseToM m060ro
JOJXKHOCTHOrO JMLa ATeHTCTBA B KayeCTBE MHCIEKTOpA Mo rapaHTusaM. Ecin
[TanHama He u3BemiaeT ['eHepanbsHOrO AMPEKTOpPAa O CBOEM OTKJIIOHEHHH TAaKOIO
JOJDKHOCTHOrO JIMLIA KaK MHCHekTopa [uis [laHambl B TeyeHHE Tpex MECSLEB
nocjie IMOJTy4eHUs YyBeAOMIeHHA 00 yTBepkaeHMM CoBETOM, HHCIEKTOp, O
KOTOpOM TakHM oOpa3zom yBenomieHa [lanama, cuuTaercs Ha3HaueHHBIM B
[Tanamy;

ii) T'eHepanbHBId IUpEKTOp, AEHCTBYS B OTBeT Ha mnpock0y I[lamambr win 1o
cOOCTBEHHOH WHHUHATHUBE, He3aMeTuTeNnbHO HHpopmupyeT [lanamy 06 oT3bIBE
Ha3HaYeHHs JI000ro JOMKHOCTHOIO JIMLIA B KAYECTBE HHCIIEKTOpa A [laHamsl.

b.  YBenomiieHHe, O KOTOPOM TOBOPHUTCS B IyHKTE a. BBIILE, CYUTACTCH MNOTYYCHHBIM
[Tanamoit uepe3 ceMp MOHEH TOoclA€ [aThl HANpaBliE€HHA ArEHTCTBOM TAaKOro
yBenomieHus [TanaMe 3aka3sHON KOppeCHOHACHIHUEH.



.. - BA3bL . .. .
Crates 12

[Tanama npu HEOOGXOAUMOCTH B TEYEHHE OJHOIO MeECSLA 10C/e MOoMy4eHHA 3anpoca 00
3TOM NpEROCTABASET YKAa3aHHOMY B TaKkOM 3allpoce Ha3Ha4eHHOMY HHCIEKTOpY
COOTBETCTBYIOIIYI0O MHOTOKPAaTHYIO BbE3IHYIO/BBIE3AHYIO H/MJIH TPAH3UTHYIO BH3bl, 4TOObI
obecnieynTh HHCIIEKTOPY BO3MOXHOCTH Bbe3la H NpeObiBaHMA Ha TeppuTOpHH [laHambl B
LIeAX BBINOMHEHHS ero/ee GyHKuHHA. JIroOble 3anpolleHHbIE BU3b! IEHCTBUTEIBHBI HE MEHEE
OJHOTO Trofa M B Ciyyae HeOOXOIMMOCTH BO3OOHOBJIAIOTCA Ha IMEPHOJA Ha3HAYCHHUA
uHcnekropa B [laHamy.

JOMNOJHHUTEJIbHBIE INIOJOXEHUA
Cratba 13

a. B Tex cmywasx, xorma IlaHama uaM AreHTCTBO YKa3bIBalOT Ha HEOOXOIHMOCTb
onpenenuTs B JIOMOMHUTENBHBIX MOJIOXKEHUAX, KaKUM 00pa3oM cielyeT MPHUMEHSTDb
Mephl, H310XKeHHbIe B HacTosmeM [Ipotokone, [lanama U AreHTCTBO COIVIaCOBBIBAIOT
takue JIOMOJHUTENbHBIE MOJIOKEHHSI B TEYECHHE JIEBAHOCTA JHEH nocyie BCTYIUIEHHS B
cuiTy Hactosero [IpoTokosa HiH, B TeX cay4yasx, KOria ykazaHHe Ha He0OXOAMMOCTh
Takux JIOMOJHUTENBHBIX MOJIOKEHHH JACTCA MOC/E BCTYIJIEHHS B CHIIy HACTOAILETO
[IpoTokona, - B TeueHHe IEBAHOCTA AHEH MOCIE JATHl TAKOrO YKa3aHHA.

b. o BcryrieHHs B cWiIy MOObIX HeoOXOAMMBIX JIOMOJHHUTENBHBIX MMONOXKEHHH
ATeHTCTBO HMEET NPABO MPHMEHATH MEPBI, U3JI0XKEHHbIE B HacTosweM [IpoTokose.

CUCTEMBI CBA3U
Crartpa 14

a. Ilanama nmaer paspemeHne AreHTCTBY CBOOOJHO HCIONB30BATh A CITYXKEOHBIX Lienen
CHCTEMBI CBA3M Mexay HHcrnektopamMu AreHtctBa B Ilamame u LleHTpansHbMH
yUpexAeHHUAMH AreHTcTBa W/MIM PernonanbHbIMH 6ropo, BiIIOYas Mepenayy B
HEaBTOHOMHOM HJIH aBTOHOMHOM peXxHUMe HH(QOpMalHH, NOCTyNaoWeH 0T YCTPOHCTB
AreHTCTBa JUIA COXpPaHEHUS W/WIM HaONMIONCHUS HIIH [UIA U3MEpEeHHH, U obecrnedynBaeT
3alHUTY TAKOM CBA3H. ATrEHTCTBO MOCjie KOHcynbTauud ¢ [laHamol MMeer mnpaBo
UCMOBb30BaTh YCTAHOBJICHHBIE Ha MEXIYHApPOJHOM YPOBHE CHCTEMBI NPAMOH CBS3H,
BKJIIOYAs CITYTHHKOBBIE CHCTEMBI M APYrHE€ BUIBI JANBHEH CBS3H, HE HCMOJIb3yEMBIE B
ITaname. Ilo npocsbe IlaHamMbl HH AreHTCTBa NOAPOOHOCTH, KacarolHecs
OCYIIECTBJICHHA J3TOrO ITyHKTa B OTHOUICHHWH Tepelayd B HEAaBTOHOMHOM WM
ABTOHOMHOM pe€xXHMe HHGOpPMaLWH, MOCTYNalouleld OT YCTPOHCTB AreHTCTBa A
COXpaHeHHs H/WnMHM HaOMIOJeHMs WIM I8 M3MEPCHHH, Ompenensiorcs B
JIONONMHHTENBHBIX MOJOKEHHAX.

b.  Ilpu ycraHOBIeHHM CBA3H H Nepenadye MHPOPMALMH, KaK 3TO NpPedyCMaTpHBAeTCs B
IYHKTE a. BHIILIE, HA/UIE)KAlIHMM 0Opa3oM YYHTHIBaeTCH HeE0OXOMMMOCTh obecnedeHus
3alUThl HHPOpMaLuH, ABIAIONIEHcd 00BEKTOM COOCTBEHHOCTH, WJIM KOMMEpPYECKH
YyBCTBUTEIbHOHM HHQOpPMalMH WM TOH HHOOpPMALUM O KOHCTPYKLHH, KOTOPYIO
ITanama cuuTaeT 0co60 YyBCTBHTEIBHOM.
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3ALIUATA KOHCDI/IIIEHHI/IAJIBHOFI UHOOPMALIUHN
Crarea 15

ATEHTCTBO MOAJEPKHUBAET CTPOTHI pexxuM obecrnedeHus 3(EeKTUBHOR 3aIUUTHI OT
PAcKpBITHS KOMMEPYECKHX, TEXHOJTOTHYECKHX M MPOMBILUIEHHBIX CEKPETOB U APYroi
KOHOHIEeHUHATBHOH MH(pOPMAIMH, KOTOPbIE CTAHOBATCA €MY H3BECTHBIMH, BKJIIOYAs
Takyro HMHGbOpPMalUMIO, KOTOpas CTAaHOBHTCS HM3BECTHOH ATrEHTCTBY B  XoHe
OCYIIECTBNIEHHUs HacTosuero [IpoTokona.

PC)KPIM, 0 KOTOpOM rOBOpPHTCA B MYHKTEC a. BhINIE, BKIIIOYAET, B YACTHOCTH, ITOJIOXKECHHA,
OTHOCSIIHECA K:

1)  ofIIMM mnpUHUMIAM M CBA3aHHBIM C HHMH MepaM no oOpallleHHIo ¢
KOHHAEeHUMATBHON HHOpMaLHEH;

ii) ycnoBMsAM HaiMa IEpCOHANa, KAaCaOWMMCA 3alIUThl KOHOUACHUHANBHON
HH(}oOpMaLuH; '

i) mnpouesypaM B cCiy4asX HapylU€HHH HJIH NPEANoJaraeMslX HapylIeHHH
KOH(HACHUIHATLHOCTH.

PC)KPIM, 0 KOTOPOM TOBOPHUTCA B ITYHKTC a. BBIIIE, YTBEPKHACTCA H NEPHOAHYCCKH
paccMaTpHBacTCo CoBeTtoMm.

NPUJIOKEHNSA
Cratpi 16

[Tpunoxenus k HactosuieMmy [IpoTokomy ABIAIOTCS €ro HEOThEMJIEMOH 4acThK. 3a
HCKJTIOUEHHEM Lieied BHeceHHus norpaBok B [Ipunoxenus, tepmun "llporokon”, kak
OH ynotpe6iseTcs B HACTOALIEM JOKyMeHTe, o3HadaeT [Iporoxonm u Ilpunoxenwus,
BMECTE B3STHIE.

B nepeueHb BHAOB [JEATENBHOCTH, YyKasaHHbIX B [Ipunoxenuu I, U mepeuens
obopynoBaHHA U MaTepHala, yka3aHHbIX B [Ipunoxenun II, CoBeToM MOryT BHOCHTBCH
NONpaBKH M0 pEKOMeHAalHH co3naHHOH CoBeToM palouell TIpynmbel 3KCHEPTOB
OTKpBITOro cocraBa. Jliobas Takas momnpaBka BCTYNAeT B CHITy Yepe3 4YeThipe Mecslla
niocine ee npuHATH CoBETOM.

BCTYIIVIEHHUE B CWL1Y

Crates 17

Hacrosmun IIpoTokos BCTymaeT B CHIy NOCHE MOANUCAHHSA MPEACTABHUTENAMH
[Tanambl U AreHTCTBA.

I'eHepasibHBIN AMPEKTOpP HE3aMEMJIMTENBHO HMH(GOPMMPYET BCE TOCYJApPCTBA - YIECHBI
AreHTCTBa O 11000M 3as1BJICHHH O IPUMEHEHHH HacTosmero IIpoTokona Ha BpeMEHHOI
OCHOBE H O €r0 BCTYIJIEHHH B CHITY.
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ONPEJEJIEHUS
Cratpsa 18
Jlns uened Hactosiero [Iporokona:

OtHocsAmUecs K SICPHOMY TOIUIHBHOMY LIUKJY HAYYHO-UCCIIEA0BATEILCKHE U OUBITHO-
KOHCTPYKTODPCKHE PaboThl 03HAYAKT AEATEIbHOCTh, KOTOpasi KOHKPETHO OTHOCHTCH K
moboMy acniexTy pa3paboTKH npouecca M CUCTEMbI JTH060r0 H3 CAEeAYIOIEro:

- KOHBEPCHH AACPHOTO MaT€pHaa,

- oboraiueHus sIepHOro MaTepHala,
- H3rOTOBJIEHHS ANEPHOrO TOIUIUBA,
- peaKTopoB,

- KpUTHYECKHX COOpOK,

- nepepaboTKH AIEpHOTO TOILIMBA,

- 00pabotku (He BKIIOHYas TepeyNakoBKH WM KOHIMIHMOHHPOBAHHUSA, HE
NpeIyCMAaTPUBAIOLIETO pa3le/ICHUS JJIEMEHTOB, [UIA XPAHEHHA HIIH
3aXOPOHEHHs) OTXOJOB CPEOHEr0 WM BHICOKOTO YPOBHS AKTHBHOCTH,
COZIePKAIUMX [UTYTOHHI, BRICOKOOGOTallleHHBIH YpaH WM ypaH-233,

HO HE BKIIOYAKOT JAEATENBHOCTh, OTHOCAILYIOCS K TEOPETHYECKHM  WIIH
QyHIaMEHTANBHBIM HAayYHBIM HCCIEJOBAHHAM WM K HAyYHO-HCCIEAOBATENLCKMM H
OMBITHO-KOHCTPYKTOPCKHM ~ paboTaM 1O NPOMBIIUIEHHBIM  NPUMEHEHHAM
PaJMOH30TONOB, MEAHIHHCKUM, THIAPOJNOTHMYECKMM M  CEIbCKOXO3SHCTBEHHBIM
NPHMEHEHHAM, H3Y4EHHIO MMOCIECACTBHH UIA 3M0pOBBA H OKPYXKAaIOLIEH CpeIbl U IO
YCOBEPUICHCTBOBAHUIO TEXHHYECKOTO 0OCTY>KHBaHHS.

[lromanka o3HauaeT TeppUTOPMIO, IpaHHIBI KOTOpod omnpenencHsl I[lanamol B
COOTBETCTBYIOMIEH HHPOPMALMH 0 KOHCTPYKLMH YCTAHOBKH, BKJIFOUasi OCTaHOBJIEHHYIO
YCTaHOBKY, a TaKkKe B COOTBETCTBYIOIeH MHQOpMalMH O MECTe HaXOXKIACHHA BHE
YCTaHOBOK, Iie OOBIYHO HCTIONB3YeTCs SAePHBI MaTepUal, BKJIFOYas 3aKPBHITOE MECTO
HaxXOoXICHHJI BHE YCTAHOBOK, rje OOBIYHO HCMOJB30BANCA SACPHBIA MaTepHal
(xoTOpHIE OrpaHHYHUBAIOTCS MECTaMH HAaXOXIEHH4, IIe HMMEIOTCS ropsuie KaMepsl WIH
OCYIIECTB/UIACh  IEATENIbHOCTh, CBS3aHHAast C  KOHBepcHeif, oboraiieHHeM,
H3rOTOBJICHHEM MM IepepaboTkoH Tomuuea). Iliomanka BKITIOYAaET TaKXKE BCE
OOBEKTBI, COBMECTHO pa3MEIIEHHbIE C YIOMAHYTBIMH BbIILIE YCTAHOBKOH MJIH MECTOM
HaXOXIEHHA, C LeNIbIO NPEJOCTABICHHA HJIH HMCHOJIB30BAHUS CYIECTBEHHBIX CPEICTB
obecnedenns, BKIIOYas: TropsayHe KaMepsl [uid o6paboTky o6IyueHHBIX MaTepHasioB,
HE COJepXKalMX AAEPHBI MaTepHasl; YCTAHOBKM IUI1 0OpabOTKH, XpaHEHHSA H
3aXOPOHEHHS OTXOJOB; a TAKXKE 3/aHHSA, CBA3AHHBIE C COIVIACOBAHHBIMH IPEAMETAMH,
onpeneneHHbIMH [TaHaMo# B COOTBETCTBHM CO CTaThei 2.a.iv) BBIILE.

CHATas ¢ 3KCIUTYaTalM{ YCTAHOBKA WIM CHATOE C IKCIUTYaTallHH MECTO HAXOXJEHHSA
BHE YCTAHOBOK O3HAuyalOT OOBEKT WJIH MECTO HAXOXAEHHA, Ha KOTOPBIX
JIEMOHTHPOBaHbl WJIH CHENAHBl HENPHIOAHBIMH K OKCIUTyaTallkH OCTaBIIHECH
KOHCTPYKLHH U 000pyAOBaHHUE, BaXKHbIE IS ee(ero) HCIoIb30BaHH, TaK YTO OHA(OHO)
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HE HCMOJIb3YyeTCd [UIA XpaHEHHs sJepHOro Mmarepuala H He MOXeT jaiee
MCIIONIB30BaThCA JUIA OOpallleHHs C SJAEpHBIM MaTepHalloM, ero oOpaboTkH HIH
HCTIOJIb30BAHUA.

OcTtanoBiaeHHas YCTAHOBKA HJIM 3aKpbITOC MECTO HaAXOXICHHA BHE YCTAHOBOK
03HAYalT 00BEKT HJIA MECTO HaxXOXACHH, SKCIUTyaTalluA KOTOPBIX MpEKpallcHa U U3
KOTOPBIX H3BAT X,ZleprIﬁ MaTcpHajl, HO KOTOPBIC HE CHATBHI C SKCILTYaTallHuH.

BricokooborajlieHHbI ypaH O3HauyaeT ypaH ¢ OOOralieHHEM MO H30TOMy ypaH-235
20% unH BbIILIE.

Ot60p npob oKpyxaoUiel cpesibl B KOHKPETHOM MECTE HAXOXKJCHHA O3Ha4yaeT oToop

npo® okpyxawmowed cpensl (Hanpumep, BO3AYXa, BOMbI, PACTUTEIBHOCTH, MOYBHI,
3arpA3HEHUN) B ONpPEACICHHOM ATEHTCTBOM MECTe HaXOXACHHA H HENOCPEACTBEHHOH
O/IM30CTH OT HEro ¢ LENBI0 CONCHCTBHUA ATEHTCTBY B IMOATOTOBKE BBIBOAOB 00
OTCYTCTBUH HE3asBJIEHHBIX AJICPHOrO0 MaTepHajla WM ANEPHOH NEATENHHOCTH B ITOM
OIpeIe/IEHHOM MECTE HaX0XICHHS.

Or16op npob okpyxaromied cpesipl Ha OOIIMPHOH TEPPHUTOPUM O3HaYaeT oTOop Npod
OKpYyXarouleil cpeapl (HampuMmep, BO3AYyXa, BOJBI, PpACTUTEIbHOCTH, [OYBEI,
3arpA3HEHHH) B psSI€ OINpPENENICHHBIX ATEHTCTBOM MeECT HaXOXIEHUS C LeJblo
CONCHCTBHA ArEHTCTBY B MOATOTOBKE BBIBOAOB 00 OTCYTCTBHHM HeE3asiBJICHHBIX
AIEPHOrO MaTEpHaJla HIIH SIePHON NEATENIPHOCTH Ha OOIHPHOH TEPPUTOPHH.

Slnepublii MaTepUan cOrIacHO ONpeneNeHnIo, TaHHOMY B ctatbe XX YcraBa, o3Hayaer
mo60i UCXOOHbIA MaTepHasl HWiIH Mo00H CreUHanbHBIH paceIUIAIOUIMACA MaTepHall.
Tepmun "ucxonHblid MaTepuan" He JOMKEH TOJKOBATHCH KaK [MPUMEHAIOUIMICS K pyae
Wi otxogam pyasl. Jloboe ompenenenue, nanHoe COBETOM B COOTBETCTBHH CO
crateeit XX YcTaBa AreHTCTBa IMOC/IE BCTyIUleHHs B cuiry Hactoswero I[Iporokona,
KOTOPOE pacIIMpsAET CIIUCOK MATEPHAIIOB, CHUTAIOMIMXCH HCXOTHBIM MAaTepHAIOM WU
CNELHAIBHBIM PACILEIULIIONIMMCA MaTEpHAIOM, BCTYNAeT B CHIY B COOTBETCTBHH C
HacTosIKM IIpoToK0I0M TONBKO Nocie npuHsATHs [1aHaMoi.

YcTaHoBKa 03Ha4aeT:

1)  peakTop, KPHTUYECKYIO COOpKY, 3aBOJ IT0 KOHBEPCHH, 3aBOJ [10 H3IOTOBJIEHHIO,
niepepabaThIBalOUIyl0 YCTAHOBKY, YCTAHOBKY Ui pasfeleHHs H30TONOB HIH
OTHAENbHOE XPaHHITHILE; WITH

il) moboe MecTo HaxOXIEeHHA, TAe OOBIYHO HCHOJNL3yeTCs SAEPHBIH MaTepual B
KOJHYECTBAX, PEBAILIAIOIHX OAHH 3QhEKTHBHBIH KHIIOTPaMM.

MecTo HaxoXIeHHs BHE YCTAaHOBOK O3HadaeT JIIOO0OH 00BeKkT wiH J1000e MecTo
HaXOXIECHHA, KOTOPHIE HE SBIAIOTCS YCTAHOBKOHM, M Tle OOBIYHO HCIIONB3YETCS
ANEPHBITi MATEPHAil B KOIMYECTBAX, PABHBIX OJHOMY 3G (EKTHBHOMY KUIIOTPaMMY WIIH
MEHee. 1
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COBEPLIEHO B ropone Ilaname 11 pmexabps 2001 roga B OByX 3K3eMILIspax Ha

HCIMMAaHCKOM A3bIKE.

3a PECIIYBJIUKY ITAHAMY:

(noonucv)

Apmoano Apuac Cepxak
Hcnonusromui 06s3aHHOCTH MuHHCTpa
WHOCTPAaHHBIX AN
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3a MEXXIYHAPOJJHOE ATEHTCTBO
10 ATOMHOM PHEPI'MU

(noonucs)

Moxamen Onbbapaneit
I'eHepasbHBIH JHPEKTOP



iii)

iv)

vi)

vii)

viii)’

[MPUJIOXEHHUE |

[TEPEYEHb BUJIOB JEATEJIBHOCTH, O KOTOPbIX TOBOPUTCA
B CTATBE 2.a.iv) HACTOALIEI'O I[TPOTOKOJIA

H3roToBneHne poTopHsIX TpYO M1d HeHTPHGYT HiaH cOOpKa ra3oBbIX LEHTPUDYT.

PoTopHbie TpyOBl 1A LIEHTpUDYT 03HAYAIOT TOHKOCTECHHbIE LHMIHHIPBI, OMHCaHHE
KOTOPBIX NpHUBecHO B pasaene 5.1.1 b) Ilpunoxenns I

[a3oBble 1EHTpUYTH O03HAYAIOT UEHTPU(YTH, ONHUCAHHE KOTOPBIX INPHBEAEHO BO
BBOJHOM 3aMe4yaHuH K pasaeny S.1 Ilpunoxenns II.

Harotosnenne nuddy3HoHHEIX GapbepoB.

Hduddy3nonnsle 6apbepbl 03HAYAIOT TOHKHE NMOPHUCTBIE QHUIBTPLI, OMMUCAHHE KOTOPBIX
npuseneHo B pasaene 5.3.1 a) [Tpunoxenus 11

HsrorosneHue win c6opka CUCTEM, HCIIONB3YIOLINX JIa3EPHI.

CHCTEMBI, HCHONB3YIONME Ja3ephl, O3HAYAIOT CHCTEMBI, BIUTIOYAIOIIME T€ IPEAMETHI,
ONMCAaHHE KOTOPBIX NpuBeaeHO B pa3zene 5.7 [Ipunoxenns I1.

H3rorosiieHHEe HIH c6op1<a 3JIEKTPOMArHUTHBIX CCIIapaTopoOB U30TOIIOB.

DNEeKTPOMArHHTHBIE CENapaTopbl HM30TONOB O3HAYAKOT T€ MPEOMETBl, O KOTOPBIX
rosopurcs B pasgene 5.9.1 llpunoxenus [I u kxoTopele conepkaT HCTOYHMKH MOHOB,
OMHCAHHE KOTOPBIX NPHBEACHO B paszaeie 5.9.1 a) Ipunoxenus IL

H3srorosnenune umu c6op1<a KOJIOHH HJIM 3KCTPAKIIHOHHOI'O o6opynonamm.

Ko/IOHHBI MM 3KCTpPAaKIHOHHOE OOOpY/IOBAHHE O3HAYAIOT TE€ IPEAMETHI, OIMHMCaHHE
KOTOPBIX TpHBEAEHO B pasgenax 5.6.1, 5.6.2, 5.6.3, 5.6.5, 5.6.6, 56.7 u 5.6.8
Ipunoxenus IL.

HsrorosneHne  pa3meqHTENBHBIX ~ COMEJl  HIH  BHXPEBBIX  TPyOok A
a3pOMHAMHYECKOro 00orameHus.

Pa3enuTeNnbHEIC COMIA WIM BHXPEBbIC TPYOKH JUIs a3pOJHHAMUYECKOrO oboralleHus
O3HAYalOT Pa3JeHTENbHBIE COIUIA H BUXPEBBIE TPYOKH, OITHCAHHE KOTOPBIX PHBEIECHO
COOTBETCTBEHHO B paszenax 5.5.1 u 5.5.2 Ilpunoxenus II.

H3rorosneHue uiau cOOpKa CUCTEM reHepalliK YPAHOBOM TIIa3MBI.

CHcTeMb! reHepaliii YPaHOBOM IJ1a3MBI O3HAYAOT CHCTEMBI JUIA [eHEepalii YPaHOBOH
TUIa3MBl, OTTMCAaHHE KOTOPHIX NpHBeneHO B pasaene 5.8.3 Ipunoxenus IL

H3roToBneHHe UHPKOHHEBBIX TPYD.

[lnpkoHueBbIe TPYOB! O3Ha4alOT TPYOBI, ONKCaHHE KOTOPHIX MPHBEACHO B paszeine 1.6
Mpnnoxenus II.



Xi)

Xii)

xiii)

Xiv)

XV)

[TpoM3BOACTBO WIH NOBBIIEHHE KAYECTBA TAXKEIOH BOJIBI WIIH JEHTEPHS.

Tshxenas BoJa Wid JAeHTepUi 03HAYAIOT AeHTEPHH, TAXKEIYIO BOAY (OKCHA NEHTEpHs) U
no0oe Apyroe coeIuHeHue JeHTepus, B KOTOPOM OTHOLIEHHE YHC/Ia aTOMOB A€HTEpHs
K YHCJTy aTOMOB BoAopoa npesbiaer 1:5000.

HarotosiieHue rpa¢ura a4epHONA YUCTOTBL

I'padur saepHO YUCTOTHI O3HaYaeT rpadUT, ypOBEHb YHCTOTBI KOTOPOTO BBILLE, YEM 5
MHJUTMOHHBIX YacTeil 60pHOro 3KBHUBAJICHTA, a INIOTHOCTH NpeBbImaeT 1,50 r/ea’.

Hsroronienue KOHTCﬁHGpOB AT OGHWCHHOI‘O TOILIHBA.

KonteiiHep Ay 0OMy4EeHHOTo TOILUIMBA O3HA4YaeT €MKOCTh JJIA IEPEBO3KH H/WUIH
XpaHeHHs OOJYy4eHHOr0 TOIUIMBA, OOECTIEYHBAIOLLYI0 XHMHYECKYIO, TEILUIOBYIO H
paiHallMOHHYIO 3alIMTY, a TaKKe OTBOJ TeIula pacnaja BO BpEMsA MEpEMELLEHUs,
NIEPEBO3KH U XpaHEHHM.

M3roToB/ieHHE pEaKTOPHBIX YNPABIAIOUIHX CTEPIKHEH.

PeakTOpHBIE YNPaBIAIONIME__CTEPXKHH O3HAYAIOT CTEPXHH, OINHCAHHE KOTOPBIX
npuBeneHo B paszene 1.4 [punoxenus 1.

H3srortobiieHHe 0€30MacHBIX C TOYKH 3p€HUA KPUTHIHOCTH 6akoB H PE€3€pBYapoB.

besomacHble ¢ TOYKH 3pEHUS KPUTHYHOCTH Oaky # pe3epByaphl O3HAYAIOT Te
NpeAMETHI, OTHCaHHe KOTOPBIX MPHBE/IEHO B pa3aenax 3.2 u 3.4 Tlpunoxenus I1.

H3rotopiaeHHE MAIIUH 1 pYOKH 0OTy4E€HHBIX TOIUIMBHBIX 3JIEMEHTOB.

Mamusbl 18 pyOku o6ayYEeHHBIX TOMUIMBHBIX 3JIEMEHTOB O3HAYalT 00OpyROBaHHeE,
ONHCaHKue KOToporo mpusejieHo B paszene 3.1 IIpunoxenus II.

CoopyxeHHe ropg4uX KaMep.

Copgune xaMepsl O03HAYAIOT KaMepy HJIM COeIUHEHHBIE MEXIY COOON KaMmepsl 0OLHM
o0beMOM HE MeHee 6M3, cHaO)KeHHbIC 3aIMTOH, paBHOW HJM [pPEBbILIAIOLICH
sxsuBasieHT 0,5 M OeroHa miIoTHOCTRIO 3,2 r/eM® wm 6osee, YKOMIUIEKTOBAHHEIE
o0OpynoBaHHEM Ui MPOBEACHHS ONEpALHd C HCHOIb30BAHHEM [IHCTAHLIHOHHOIO
yTIpaBiIeHHUA.




1.1.

1.2

R

[MTPUJIOXEHHUE II

INEPEYEHb COI'NTACOBAHHOI'O OBOPYAOBAHNA U HEAJAEPHOI'O

MATEPHAJIA U1 OTYETHOCTH OB 3KCIIOPTE 1 UMIIOPTE
B COOTBETCTBHU CO CTATBEH 2.a.ix)

PeakTopsl H peakTopHOe 000pyAOBaHHE
KoMIiekTHbIE siiepHbIe peaKkTopbl

SlmepHbie peakTopbl, CHOCOOHBIe pabOTaTh B PEXHME KOHTPOJIHPYEMOM
CaMOMOJJIEPXKHUBAIOIIECA LEMHOH peakUMH [EJICHUS, WCKIIYas peaKToOphl
HYJIEBOM MOLIHOCTH, KOTOpBIE ONpPENENAIOTCA KAaK pEaKTOPHl C MPOSKTHHIM
MAaKCHMAJbHBIM YPOBHEM [MpPOM3BOJACTBA IUTYTOHHS, HE IPEBBILIAIOLIHM
100 rpammos B rox.

[NIOSAACHHUTEJIBHOE 3AMEYAHHUE

"SlnepHslii peakTOp" B OCHOBHOM BKJIIOMAET Y3JIbl, HAXOALIMECS BHYTPH Kopnyca
peaKkTopa WIH HENOCPEACTBEHHO NPUMBIKAIOIIME K HEMY, 000pyn0BaHHE, KOTOPOE
KOHTPOJIMpYET YPOBEHb MOLIHOCTU B aKTHBHOM 30HE, U KOMIIOHEHTBI, KOTOpHIE
OOBIYHO COJEpKAT TEIIOHOCHTENE [MEPBOr0 KOHTYPa aKTHBHOH 30HBI PEaKTopa,
MU BCTYTAIOT C HUM B HENOCPEACTBEHHBINH KOHTAKT HIIH YTIPABISIOT UM.

He npeanonaraercs MCKIlO4eHHE pEAKTOPOB, KOTOphIE HAIEKAIIHMM 0Opa3zoM
Morau Obl TMOABEPrHYTHCA MOAUQHKAUMH IS I[POU3BOACTBA 3HAYUTEIBHO
Gonpmero kommyectsa, 4eM 100 rpaMMOB ILTyTOHMS B TOA.  PeakTophl,
NpeqHa3sHAYeHHbIe U1 JJIMTENbHOH JKCIUTyaTallid Ha 3HAYWTENIBHBIX YPOBHAX
MOIHOCTH, HE3aBUCUMO OT CTENEHU HX BO3MOXHOCTEH MPOU3BOACTBA ILTYTOHHA,
HE PacCMaTPUBAIOTCA KaK "pEaKTOpbl HYJAEBOH MOILHOCTH" .

Peamopm,le Kopnyca BbBICOKOIro 1aBJICHHSA

Merannnyeckue kopmyca B cOope H/IM HX OCHOBHBIE YaCTH 3aBOJCKOIO
M3rOTOBIEHHSA, KOTOPHIE CIELHATBHO NpEeIHAa3Ha4eHbI WJIM TOATOTOBJICHBI JUIS
pasMelieH!s B HUX aKTHBHOH 30HBI SAEPHBIX PEAKTOPOB, KaK OHH OMpEAEJIEHH B
nyHkte 1.1.  Bbime, W crnoCoOHbie BbAEpXKUBaTH paboyee  JaBJICHHE
TEIUIOHOCHTEJIs TIEPBOTO KOHTYPa.

[TOACHHUTEJIBHOE 3AMEYAHHWE

BepxHsifi rmiMra KOpmyca BBICOKOTO [aBJIEHHS pPEaKTOpa OXBaTHIBACTCH
MYHKTOM 1.2 Kak OCHOBHasi, 3aBOJCKOIO M3rOTOBJIEHHSA, YACTh KOPMYyca BHICOKOTO
JaBJICHUS.

BHyTpeHHuHe YacTH peakTopa (HanpuMmep, MOIEPXKUBAKOLIHE KOJOHHBI M IUTHTHI
aKTHBHOH 30HbI U ApYTHE BHYTPEHHHE YaCTH KOPITYCa, HAPaBJIAIOIME TPyOb! 1A
PETY/IMPYIOIIMX CTEepKHeH, TEIUIOBBIE 3KPaHbI, NIEPEropoKU, TPYOHbBIE PelIeTKH
aKTHBHOM 30HBI, IUIACTUHBI Juddy3opa M T.A) OOBYHO NOCTABJIAIOTCS
NOCTaBIIMKOM peakTopa. B HEKoTOphIX cioydasx onpeiclicHHbIE BHYTPEHHHE
OTIOpHBIE KOMIOHEHTBI BKJIIOYAlOTCA B M3TOTOBJICHHE KOpIyca BBICOKOTO
IaBleHHA. OTH MpEeIMETHI SABISIOTCH JOCTATOYHO BAKHBIMHM C TOYKH 3PECHHA



1.3.

14.

1.5.

1.6.

0e30macHOCTH U HAJEeXKHOCTH IJKCIUTyaTallud PEakTOpOB (M CIIEI0BATENBHO, C
TOYKH 3PEHHSI TapaHTUHHBIX 0053aTEJILCTB M OTBETCTBEHHOCTH MOCTABIIHKA
peakTopa), 4ToObl HX MOCTaBKa BHE PAMOK OCHOBHOI'O COTJALUEHHSA O IOCTaBKE
CaMoro peaxkTopa He ctaja Obl 00bIYHOH npakTHKOH. [loaToMy, XOTs OTAE/AbHAS
NOCTABKA 3THX YHHKAbHBIX, CIIELMATBHO NPEIHA3HAYEHHbBIX U TOATrOTOBJICHHBIX,
BaXXHBIX, KpPYMHBIX H JOPOTOCTOAIMX MpPEAMETOB He o00sf3aTenbHO Oyaer
paccMaTpHBaThCA Kak BbIMajaromias H3 coepbl HHTEpecoB, TakoH crmocob
NIOCTABKH CUMTAETCSI MAJIOBEPOSITHBIM.

MauuHbI Aaa 3arpy3KH H BBIIPY3KH P€AaKTOPHOI'O TOIJIMBA

ManunynasitopHoe  o6opyaoBaHHe, CIEUMaIbHO  MpEAHAa3HAYEHHOE  HIIK
TIOATOTOBJIEHHOE IS 3arPy3KH HJIH M3BJICYCHHS TOIUINBA H3 AEPHBIX PEAKTOPOB,
KaK OHM OMNpeJe/icHb B MyHKTe 1.1. BhbIE, KOTOPOE MOXET HCIIOIBL30BaThCA,
KOrJa pEaKTOp HAXOMHUTCA MNOA HArpy3kod, MM o00nagaeT TEXHHYECKHMH
BO3MOXXHOCTSMH JUIA TOYHOrO MO3HLHOHHPOBAHUS HWJIH OPHUEHTHPOBAHHSA,
MO3BOJIAIOUIMMH NPOBOAUTH HA OCTAHOBIEHHOM PEakTOpe CJI0KHBIE paboThl 10O
neperpy3ke TOIUIMBA, MpPH KOTOPBIX OOBIYHO HEBO3MOXKHBI HEMOCPEICTBEHHOE
HaOJII0icHUE WM NPAMOM JOCTYN K TOIUTHBY.

PeakTopHbie yNpaBJIA0IHAE CTEPKHU

CrepxHH, CrielHAIBHO NpeIHA3HAYEHHBIE HITH MOATOTOBJICHHEIE U1 YIIpaB/IeHHA
CKOpOCTBIO Peakl[MH B SIEPHBIX PeaKkTopax, KaK OHH ONpejaeieHb! B MyHKTe 1.1.
BBILIE.

INOJICHUTEJIbBHOE 3AMEYAHUE

Croza xe BKJIIOYAKTCH, HOMHMO YaCTH, MOTJIOMAONIEH HEHTPOHEI, €€ ONOPHBIE U
NOABECHBIE KOHCTPYKLIHH, €CJIH NIOCTABKa IIPOU3BOAUTCH Pa3JIebHO.

PeakTopHbIe TPYOBI BLICOKOTO XaBJICHHS

TpyObl, KOTOpBIE CHELUMAIbHO HNpPEJHA3HAYEHBl HJHM IOATOTOBJICHBI  IJIA
pa3MellIeHUs B HUX TOMIMBHBIX 3JIEMEHTOB M TEIUIOHOCHTENS NIEPBOrO KOHTYpa B
peaKkTopax, Kak OHH ONpele/eHsl B IyHkTe 1.1. Bhile, MpH paboyeM AaBIICHHH,
npessimasoiteM 5,1 MIla (740 ¢pyH1/KB. O10¥M).

I{upkoHHeBble TPYOBI

TpyOsl win cOopku TpyO U3 METAJUIMYECKOro LUPKOHHS MM €ro CILIaBoOB, IO
Becy npeBbimaronme 500 kr B TeyeHue a06oro 12-mecsuHoro nepuosia, KOTopble
CIEUNAIbHO MpeAHa3HAYEHBl MWK [OJTOTOBJICHBI JUIA MCIOJb30BaHHA B
PEaKTOpax, Kak OHH OMpezcieHs! B MyHKkTe 1.1. BhIIE, U B KOTOPBIX OTHOLUEHHE
no Becy rapHus K HMPKOHHUIO MeHb1Ie uyem 1:500. |



1.7.

2.2,

Hacocbi 1epBoro KOHTypa TeNJIOHOCHTEJIA ;.

Hacocsl, cneunanbHo npeHa3HayeHHbIE WK MOATOTOBIEHHbIE S MOIEPKaHHUS
LUMPKYJIALNH TEIUIOHOCHTEN MEpBOro KOHTYpa AJEPHBIX PEAKTOpOB, KaK OHH
omnpeAesieHb! B ITyHKTe 1.]1. BbILE.

INOACHHUTEJIBHOE 3AMEYAHUE

CrnieunanbHo NpCAHA3HAYCHHBIC WK MOAIOTOBJICHHBLIE HACOCHI MOTYT BKJIIOYATh
CJIOXKHBIC, YIUIOTHEHHBIE HJ/IIA MHOIOKpaTHO YIUIOTHEHHBIE CHCTEMBlI UM
HIpEAOTBPAINEHHUA YTCUYKH TEIUIOHOCHTCII NEPBOro KOHTYypa, TEPMETHYHBIC
HAaCOCbkl H HACOChI C CHUCTEMAaMH PlHeplIHaJII:HOﬁ MAacCCBhI. 310 OnpeaciCHHUE
Kaca€TCca HaCOCOB, aTTCCTOBAHHBIX MO KJACCy NC-1 uIM 3KBHBaJICHTHBIM
CTaHOapTaM.

HesfepHbie MaTepHaabl AJ151 PeaKTOPOB

JleHTepuil ¥ Taxesas BOAa

Heiitepuii, Tsokenasd BoAa (OKMCH AeHTepus) M r00oe Apyroe coeavHEHHE
AelTepusi, B KOTOPOM OTHOILEHHE NEeHTepus K aToMaM BOJOpOJa MpeBbHILIAET
1:5000, npenHasHaueHHbIE 1)1 UCMOJIB30BAHUA B AJECPHBIX PEAKTOpaxX, KaK OHH
onpeneneHs! B NyHKTe 1.1. BhIllle, B KoMMUecTBax, npesbimatounx 200 kr atomoB
Aeitepus is  M000H OAHOW CTpaHBI-NOyYatens B TedeHue Jroboro
12-MecsauHoro nepuona. '

SnepHo-4ucTbIii rpaduT

[padur, umeromuii cTemeHb YHCTOTBHI BBILE S-MH/UIMOHHBIX  GOpHOro
SKBHUBAJIEHTa, C IUIOTHOCTBIO Oonbpiie yem 1,50 I‘/CM3, npeaHa3Ha4YeHHbIA U
HCTIONIb30BaHMA B AJIEPHBIX PEAKTOPax, KaAK OHHM OnNpeneieHkl B NyHKTe 1.1 BhIie,
B KOJIMYECTBAX, MPEBBIILAIOIIMX 3x10* kr (30 MeTpudeckHX TOHH) AA oGO
OHOH CTpaHbI-TI0My4aTels B Te€UEHHe TI000ro 12-MecayHoro nepHoa.

INPUMEYAHUE

JUia uened 3KCIOPTHOrO KOHTPOJs IMPaBUTENBCTBO omnpenenser, Oyayr iu
3KCMOPTHBIE MApTHH COOTBETCTBYIOILETO BBILIEYKA3aHHBIM XapaKTEPUCTHKAM
rpaguTa HCIONB30BaThLCS B AJAEPHBIX PEaKTOpaXx.

YcranoBkn s nepepaﬁorku Oﬁ.ﬂy‘IEHHle TOILUIMBHBIX DJJEMEHTOB H
oﬁopyuosalme, CNCIHHANBHO HNPCAHAZHAYCHHOC HJIM NOATOTOBJICHHOC AJIf1
ITOrO

BBOJHOE 3AMEYAHHE

IIpu nepepaborke o06ydeHHOro sOepHOro TOIUIMBA IUTYTOHMH U ypaH
OTAEJAIOTCS OT BHICOKOAKTHBHBIX IPOJYKTOB JIENEHHS H APYTHX TPAaHCYPaHOBBIX
ameMeHTOB.  JUIA Takoro pasfe/lieHHs MOTYT HCIOJb30BaThCA PasIHYHbIC

“TexHojoruueckue mpoueccsl. OpHako co BpemeHeM mpoiecc "Ilypekc" cran

HauOosee paclpoCTpaHEHHBIM M NPHEMIEMBIM.  JTOT NPOLECC BKIIOYAET
pacTBOpeHHE OOJYy4eHHOTO SIEPHOTO TOIUIMBA B a30THOH KMCIIOTE C
NOCNEAYIONMM  BHIJeJIEHHEM YpaHa, IUIyTOHHMS M TNPOXYKTOB JENEHHA
DKCTpaKLMEH pacTBOpUTENEM C MOMOIIBI TpHOyTHIdOCchaTa B OpraHHYECKOM
pa3baButerne.
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Texnonoruyeckue mnpoiuecchl Ha pa3IM4YHbBIX YcraHoBkax tHma "[lypekc"
AQHAJIOTHYHBI M BIJIIOYAIOT: HU3MeJIbUeHHE OOTYYeHHBIX TOIUIMBHBIX 3JIEMEHTOB,
pacTBOpPEHHE  TOIUIMBA,  3KCTPAaKLHMIO  pacTBOPHTENEeM MU XpaHEHHe
TEXHOJIOTHYECKOH >KHIOKOCTH. Moxer HMeThCs Takxke o00OpydOBaHHE Ul
TEIUIOBOH NEHUTPAalUMH HUTPATa ypaHa, KOHBEPCHH HMTpATa IUTYTOHHS B OKHCH
WIH METaUl, a Takxke i o0pabOTKH XHIKHX OTXOIOB, COAEPKALINUX NMPOTYKTHI
JEJIEHHs, A0 NoTydeHus: GOpMbl, MPUTOAHOM UL NPOJOKHTENBHOTO XPaHEHHs
HJIM 3axOopoHeHHs. OJHaKo KOHKpETHbIE THIBI H KOHOHUrypauus o6opyaoBaHus,
BBINIOJIHAIOLIErO 3TH QYHKIHMH, MOTYT pa3iM4yaThCs Ha Pa3jIMYHBIX YCTaHOBKAaX
tina "llypexc" No HECKONBKMM MpPHYHHAM, BKJIIOYAA THUOBI H KOJHYECTBO
OOJy4eHHOro  AAEpHOro  TOIUIMBA,  MNOAJIExalero  nepepabotke, H
NpeanoiaraéMeld IMPOLECC OCAKACHHUA H3BJIEKAEMBIX MaTEepHAIOB, a TaKxke
NpHHUMIOBL o0ecredyeHUss ©0€30MacCHOCTH M TEXHHYECKOro OO0CTYy)XKMBaHHS,
NPHCYIIHE KOHCTPYKLMU JaHHOH 0DCTaHOBKH.

"YcraHoBKa U1 nepepaboTkH OOMyYeHHBIX TOIUTMBHBIX 3JIEMEHTOB" BKJIIOYAET
060pynoBaHHE H KOMIIOHEHTBI, KOTOpPbIE OOBIYHO HaXOIATCA B NMPSIMOM KOHTAaKTE
¢ 00JTy4EeHHBIM TOILUTMBOM M OCHOBHBIMU TEXHOJIOTHYECKHMH MOTOKAMH AIEPHOTO
MaTepHaiia M IPOAYKTOB JE/IEHHS, H HENOCPEICTBEHHO YIIPABIAIOT HMH.

OTH Npouecchl, BKIIOYasAs MOJHBIE CHCTEMBI IS KOHBEPCHH TMIAYTOHHA H
[POM3BOJCTBA METALIHYECKOTO IUIYTOHHA, MOTYT ObITh HAECHTHOHLHMPOBAHEI MO
MepaM, I[pMHHMaeMbIM [UId TPENOTBPALLCHHSA OMNAaCHOCTEH B CBA3H C
KPUTHYHOCTBIO (HalpUMEp, MEpaMH, CBA3aHHBIMU C r€OMETpHEH), 00aydeHHEM
(nampHMep, MyTeM 3alUHTHI OT 0OMy4YEeHHs) U TOKCHYHOCTBIO (HalpUMep, MepaMH
110 yIEp)KaHHIO).

IlpeameTsl 06OpynoOBaHMA, Ha KOTOpbIE, KaK CUUTAeTCH, pPacIpOCTPaHAETCA
3HayeHHe ¢pa3el "M o0opynoBaHHe, CHEUHATBHO NpEeJHA3HAYCHHOE HIIH
NOATOTOBJIEHHOE" i mnepepaboTKH OOMYYEHHBIX TOIUTMBHBIX 3JIEMEHTOB,
BIUTIOYAIOT:

MammnHe! A8 pyOKH 06,1y4eHHbIX TOIJIMBHBIX 2JIEMEHTOB
BBOJIHOE 3AMEYAHUE

910 0060pyIOBaHHE HCHONB3YETCS AJIS BCKPBITHA OOOJIOUKH TOIUIHBA C UEJBIO
HOCJIEAYIOLIET0 PaCTBOPEHHUs 00MyYeHHOro simepHoro Matepuana. Kax mpasuiio,
HCIMIONIB3YIOTCS CIELMANbHO MpeJHa3HAYCHHBIE, CKOHCTPYHPOBAHHBIE JUIS PyOKH
MeTajla YCTPOMCTBA, XOTS MOXKET HCIONB30BaThCs U Oonee coBeplieHHOE
obopynoBaHHe, HaNpUMeEP Ja3ephl.

JIMCTaHLIMOHHO YTIpaBisieMOe 000pyIOBaHUE, CIICLMATBHO peIHa3HAYEHHOE WIH
TNIOJITOTOBJIEHHOE U1 HCIIONb30BaHUsA HAa YCTAHOBKE IO NepepaboTke, KaK OHa
onpejeNieHa BhIIIE, A8 PE3KH, pyOKH WIM Hape3kd cOOpPOK, MYYKOB HITH
CTepxHeH 00Ty4eHHOro AAEPHOTO TOTUIHBA.

JHcconbBephl

BBOJHOE 3AMEYAHUE

B mMcconbBepbl 0OBIMHO MOCTYNAET H3MENbUEHHOE OTpaboTaBillee TOIIMBO. B
3TUX 0e30MmacHBIX € TOYKH 3peHHs KPUTHYHOCTH pe3epByapax OOIydeHHBIH
AIEPHBIA MaTepHal PacTBOPACTCA B a30THOH KMCIIOTE, M OCTalomMecs oOpe3ku
0007104€eK BBIBOJATCA H3 TEXHOJOTHYECKOTO MOTOKA.
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34.

bBe3onacHele ¢ TOYKH 3pPEHHS KPUTHYHOCTH. pe3epByapbl (HanmpuUMeEp, Majoro
JUaMeTpa, KOJbLieBblE MM MPAMOYroibHble pe3epByaphl), CHELHAIBHO
npeaHa3sHaYeHHbIE WIIM MOATOTOBJICHHBIE A/ HCMOJB30BAHHA HA YCTAHOBKE 110
nepepaboTke, KaK OHH ONpeleScHbl BbIlIE, IS PacTBOPeHUs OOIy4yeHHOro
AIEpHOTO0  TOIUIMBA,  KOTOpble  CHOCOOHBI  BBIAEPXKUBATL  FOPAYYIO,
BBICOKOKOPPO3HOHHYIO JKHAKOCTb M MOIYT AMCTAaHUHOHHO 3arpyXarbCcsi H
TEXHHYECKH 00CTy)KHBATHCA.

JKCTPaKTOpbI H 060PYIOBaHHE [11 IKCTPAKIHH PACTBOPHTeEJIEM
BBOJHOE 3AMEYAHUE

B 3KkCTpakTOphl C pacTBOPUTE/IEM MOCTYNAET KaK pacTBOp OOJyYE€HHOro TOMIHBA
M3 JHCCOJIBBEPOB, TaK H OpPraHMYECKHil pacTBOp, C MOMOIIBI KOTOPOro
pa3lendloTcs YpaH, IUIYTOHHH W NOpoayKTel aeneHus. OOopynoBaHue s
3KCTPAaKLIUH PAaCTBOPHTENIEM OOBIMHO KOHCTPYMpYeTCs TakuM 06pa3om, uTOObI
OHO YJIOBJIETBOPSUIO XECTKHM O3KCILTyaTallHOHHBIM TpeOOBaHMAM, TaKHM, Kak
JUTMTENBHBIA CPOK CIyXOBI 6€3 TEXHHYECKOro OOCTYy)KUBaHUA MM JIerKas
3aMEHAEMOCTh, IIPOCTOTa B IKCIUTYaTallHH W YNPaBJIE€HHH, a TalkKe 'MOKOCTh B
OTHOIIEHHH H3MEHEHHSs TApaMeTpPOB MpoLecca.

CneuuanpbHO MpegHa3HAYeHHbIE WM  MOATOTOBJECHHBIE 3KCTPAKTOPBl ¢
pacTBOpHTENEM, TakHe, KaK HacaJO4yHble WIH TNYyJIbCAllHOHHBIE KOJIOHHBI,
CMECHTENIBHO-OTCTOMHbIE aNMapaThl WM HeHTPOOEeXKHbIE KOHTAKTHBIEC amnnapaThl
JUIA UCMOJB30BAaHMA HA YCTaHOBKE 1O 06paboTke OOIy4EeHHOro TOIMJIMBA.
DKCTPaKTOpbl C PacTBOPUTENIEM JODKHBI OBITH YCTOHUHBBEI K KOPPO3HOHHOMY
BO3ACHCTBHIO A30THOH KHCIOTBI. JKCTPAaKTOPbl C pacTBOPUTENEM OOBIYHO
H3rOTaBIHMBAIOTCA C COOIIOEHUEM UPE3BbIYAHHO BBICOKUX TpeOOBaHHI (BKIIOYAS
NpUMEHEHHE CHEUMANBHBIX METONOB CBapKH, HHCMeKuuit, obecnedeHue o
KOHTPOJb KayecTBa) W3 MAIOYTJIEPOJUCTHIX HEpXKaBEIOLIHUX cTalel, TUTaHa,
LIMPKOHHS WJIH JIPYTUX BBICOKOKAYECTBEHHBIX MaTEpHAJIOB.

XHMHYeCKHe pe3epByaphbl 1/ BbIACPKHBAHHA HJIH XPaHEeHHS
BBOJHOE 3AMEYAHUE

Ha ortame okCTpakuMM  pacTBopuTesneM  o00pa3ylOTCi TPH  OCHOBHBIX
TEXHOJIOTHYECKHX MMOTOKA >XKHAKOCTH. Pe3epByapbl I BBLIACPKHBAHUA HIM
XpaHEHHS HCIONB3YIOTCA B JaibHeHmeidr obpaboTke Bcex Tpex IOTOKOB
CleXyromuM obpasom:

a) pacTBOp 4YHCTOI0 a30THOKHCJIOIO YpaHa KOHLUEHTPHPYETCS BbIlIAapUBAaHHEM
H IIPOUCXOIHT NPOUECC NEHHTPALIMH, I'IC OH NPECBPALIACTCA B OKCHI YpaHa.
ITOT OKCHI NOBTOPHO HCIIOIB3YETCH B SACPHOM TOIUIMBHOM ITHKIIE;

b)  pacTBOp BBICOKOAKTHBHBIX NMPOMYKTOB ACIEHHS OOBIYHO KOHUEHTPUPYETCS
BBIITAPUBAHHEM H XPAHUTCA B BUIE KOHLEHTPHUPOBAHHOMN XHUIKOCTH. DTOT
KOHLEHTPaT MOXET BIIOCHEACTBMH TNPOUTH BHIMApUBAHHE WIH OBITH
npeobpa3osaH B GOpMy, NPUTOAHYIO I XPAaHEHHS HIIH 3aXOPOHEHHUS,;

C) pacTBOp YHCTOrO HMTpaTa ILUTyTOHHS KOHLIEHTPHPYETCS H XPaHHTCA IO
MOCTYIUIEHU Ha JalbHEHIIME 3Tansl TEXHOJIOTHYECKOro mpoiecca. B
YacTHOCTH, pe3epByaphbl I BBIIEPXKHUBAHMA HIIH XpaHEHHS pPacTBOPOB
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UTYTOHUS KOHCTPYUPYIOTCS TaKUM 00pa3oM, 4ToOb! H30exaTh CBA3aHHBIX C
KPUTHYHOCTBIO MpoOJieM, BO3HHUKAIOUIMX B pe3yjbTaTe HM3MEHEHHH B
KOHLEHTPALHK HiIH GopMe TaHHOTO M0TOKA.

ChneuuanpHO NpefHa3sHauYeHHble MM  [OJATOTOBJICHHBIE  pe3epByapbl A
BBLICP)KUBAHUA MM XPaHEHHUS [UIS HCTI0JIB30BAHHUS Ha YCTAHOBKE M0 nepepaboTke
00JTy4EHHOTO TOIUIHBA. Pe3epByapbl A BBLAEPKUBAHHUS HIIM XPAHEHHS TOJIKHBI
ObITh YCTOWYHBBI K KOPPO3HOHHOMY BO3JEHCTBHIO a30THOH KHCJIOTHL
PesepByaphl 1 BbIIEPKHBAHHA WIM XpaHEHHSA OOBIYHO H3rOTABIMBAIOTCS M3
TAaKUX MAaTepHajioB, KaK MaJOyrJepOJMCTbIE HEPXKABEIOIUE CTANM, THTaH HIIH
LIMPKOHUI WM JIpyrHe BbICOKOKaueCTBEHHbIE MaTepHaiibl.  PesepByapbr mist
BBLACPXKMBAHHA WJIH XPaHEHHUS MOTYT ObITh CKOHCTPYHPOBAHBI TaKMM 00pa3oM,
uyToObl HMX OJKCIUTyaTalHs W TEXHHYecKoe OOCTy)KMBaHHE NPOU3BOIUIHCE
AUCTAaHIHOHHO, H MOTYT HMETh CIEAYyIoUHe OCOOEHHOCTH C TOYKH 3pEeHHs
KOHTPOJIA 32 AAEPHOH KPUTHYHOCTBIO:

1) 6OpHBIi 3KBMBAJEHT CTEHOK HW/IH BHYTPEHHHX KOHCTPYKLMH paBeH NO
MeHbluel Mepe 2%, 1ubo

2) UWIMHIpPUYECKHE pe3epByapbl HMEIOT MaKCHUMalbHBIA auaMetrp 175 MM
(7 mroiimoB), 10O

3) DOpAMOYTONBHBIA WM KOJBUEBOH pe3epByap HMeeT MAKCUMAJIBbHYIO LIMPHHY
75 MM (3 mgroiima).

CucTeMa KOHBEPCHM HMTPaTa NJIYTOHHS B OKCHJ
BBOJAHOE 3AMEYAHUE

Ha GosibIIMHCTBE YCTAaHOBOK 110 nepepaboTke 3TOT KOHEYHbIH MPOLECC BKIKOYAET
KOHBEPCHIO pacTBOpa HHUTpaTa IUIYTOHHS B [BYOKHUCh IUIYTOHHA. B uucio
OCHOBHBIX OINEpallMd 3TOr0 Mpolecca BXOMAT: XPAaHEHHE W KOPPEKTHPOBKa
MCXOJHOTO TE€XHOJOIHYECKOTO MaTepHala, OCaXJIEHHE M pa3fielieHHe TBEpAOH U
XUAKOH ¢a3pl, INpoKaluBaHWEe, OOpalleHHe C NPOAYKTOM, BEHTHJIALIUA,
oOpallleHHe C OTXOJaMH H YIIpaBJICHUE POLIECCOM.

3aMKHYTbIe CHCTEMBI, CIELIHAIBHO NPEIHA3HAYCHHBIC WIH MOJATrOTOBJICHHBIE IS
KOHBEPCHH HUTpATa [UIYTOHHUSA B OKCHJ ILUTyTOHHS, B YaCTHOCTH, 000OpYIOBaHHBIE
TaKkuM 00pa3oM, 4TOOBI M30eXkKaTh NOCTHXKEHUS KPUTHYHOCTH M PaAHALMOHHBIX
3¢ PeKTOoB, a TAK)KE CBECTH K MUHHUMYMY ONIAaCHOCTH, CBA3AHHbIE C TOKCHYHOCTBIO.

CHcTeMa KOHBEPCHH OKCH/IA IUTYTOHHS B METAJL1
BBOJIHOE 3AMEYAHHE

O10T mpouecc, KOTOPbIH MOXKeT OBITh CBA3aH C YCTaHOBKOH Mo nepepabGoTke,
BKJIIOYAE€T (TOPUPOBAaHHE MABYOKHCH IUTYTOHHA, OOBIYHO C NpPHMEHEHHEM
BBICOKOAKTHBHOIO (PTOPHCTOrO BOAOpPOAa, C UENBIO MONyYeHHs ¢Topuaa
IUTyTOHHS, KOTOPBIH  BMOCIEACTBUM  BOCCTAHABIMBAETCA C  IOMOLIBIO
METaJUIHYECKOTO KanbLMs BBICOKOH YHCTOTHI 10 NOJYYEHHS METAJUIMYECKOrO
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TUTYTOHHA W QTOpHIA KaablUMs B BHJAE LIaka. B 4YHCIO OCHOBHBIX oOllepauui
JAaHHOTO Tmpolecca BXOHAT:  (GTopHpOBaHHE (HANpUMep, C IPHMEHEHHEM
obopynoBaHHs, colepKallero OnaropofHbsle METALIBl HIH 3aILHLIEHHOro
MOKPBITHEM M3 HHX), BOCCTAHOBJAEHHE MeTa/ia (HampMMep, C MPHUMEHEHHEM
KepaMHYEeCKHX THIJIEH), BOCCTAHOBJEHHE LLIaKa, OOpalleHHEe C MPOLYKTOM,
BEHTH/IALHSA, OOpallileHHe C OTXOJaMH H YTIIPaBJEHHUE ITPOLIECCOM.

3aMKHYTbIE CHCTEMBI, CIIEMAILHO NPEIHA3HAUYEHHBIE WM MOATOTOBICHHbBIC A
NPOH3BOACTBA META/UTMYECKOrO IUTYTOHHS, B YaCTHOCTH, 0O0OPYIOBaHHbBIE TaKHM
obpa3zoM, 4TOOBI H30€XkaTh NOCTHXKEHHS KPUTHYHOCTH M  paJHALHOHHBIX
3¢eKTOB, a TAKKE CBECTH K MHHHMYMY OIIACHOCTH, CBSI3aHHBIE C TOKCHYHOCTBIO.

YcTaHoBKH AJIA U3TOTOBJIEHHS TOMIHBHBIX 3JIEMEHTOB

"YcraHoBka Q1A HM3TOTOBJIEHUS  TOIUIMBHBIX  JJ1eMEHTOB"  BKJIOYaeT
obopynoBaHue:

a) KoTopoe OOBIYHO HAXOJWTCA B HEMOCPEACTBEHHOM KOHTAaKTe C
TEXHOJOFHYECKUM MOTOKOM SJEPHOr0 Marepuata HIH HENOCPEACTBEHHO
0o0pabaThiBaeT €ro, WM ke YNpaBiseT UM, WIIH,

b)  KkoTOpoe repMeTH3HpYET ANCPHBIH MaTepHall BHYTPH 000I0YKH.

YcraHoBKH ISl pa3lesieHMsi M30TONOB ypaHa W oGopyxoBaHue, Kpome
AaHAJHTHYECKHX  nNpHOOPOB, ClHeNHAJNBHO  MpeJHA3HAYEHHOE  HJIH
HOATOTOBJIEHHOE ISl 3TOrO

[IpeameTsl 00OpyROBaHHS, HAa KOTOpPhHIE, KaK CUHTAE€TCH, PAcNpOCTpaHACTCA
3HaueHHe Qpa3sl "00opynoBaHHE, KPOME AHATUTHYECKHX NMPUOOPOB, ClIEHANBEHO
NpeJHa3HaYeHHOEe WIH MOJATrOTOBJEHHOE" JUIA pa3jiesieHHs HW30TONOB YpaHa,
BKJIIOYAIOT B cebs:

FazoBble HEHTPHPYIH H  y3Jbl H  KOMIIOHEHTbI, CIELHAJILHO
npeaiHas’Ha4YeHHbIE WM MOATOTOBJICHHBbIE /Sl HCNOJIbL30BAaHHA B ra3oBbIX
neHTpHpyrax

BBOJHOE 3AMEYAHUE

[azoBas ueHTpHUdYra OOBIYHO COCTOMT H3 TOHKOCTEHHOro(bIX) LHIHHApa(OB)
quaMerpoM oT 75 mm (3 miofiMa) mo 400 mMm (16 nioMOB) ¢ BepTHKANBHOM
LEHTPAJIbHOH OCBIO, KOTOpPHI(e) moMenieH(bl) B BaKyyM M BpalaeTcA(0TCH) C
BBICOKOH OKPYKHOH CKOpOCThIO mopsaaka 300 M/c wiu Gonee. 1A AOCTHXKEHHA
0O0JIBIIOH CKOPOCTH KOHCTPYKLIHOHHBIE MaTepHalbl BPAILAIOIIMXCSA KOMIOHEHTOB
JO/DKHBI MMETh BBICOKOE 3HAUY€HHE OTHOUICHHUA MPOYHOCTH K IUIOTHOCTH, a
poTopHas cOOpka M, CJIeNOBaTeNbHO, OTHEJIbHBIE €€ KOMIIOHEHTHl JOJKHBI
U3TOTOBISITBCA C BBICOKOH CTENEHBIO TOYHOCTH, 4YTOOBI pa3bananc OblI
MHHHMaNbHBIM. B oTnmume ot mpyrmx ueHTpudyr razosas ueHrpudyra mig
oborameHns ypaHa HMeeT BHYTPH PpOTOPHOW KaMephbl Bpallaiouryocsa(uecs)
neperopoaxy(x) B ¢popMe AHCKA U HEMOABHXKHYIO CHCTEMY MOJauyd ¥ OTBOJA rasa
UFs, cocrofmmylo mo MeHbIIEH Mepe M3 TpeX OTHEeJbHBIX KaHaJoB, [1Ba M3
KOTOPBIX COEAMHEHBl C JIONATKaMH{, OTXOAAIIMMH OT OCH poTopa K
nepudepuiHOH 4acTH pOTOPHOH Kamepsl. B BakyymMe HaxXxOZHTCA Takke pAX
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Ba)XXHBIX HEBPALIAIOIIUXCA OJJIEMEHTOB, KOTOpbIE, XOTA H HUMEKT 0cobylo
KOHCTPYKLIMIO, HE CI0HBI B H3TOTOBJACHHU U HE H3TOTOBNIAIOTCA U3 YHHUKAJIBHBIX
maTepuaioB. LleHTpH}YkHas ycTaHOBKa, OJJHAKO, TpeOyeT OOBILOro YHCIa ITHX
KOMITOHEHTOB, TaK YTO MX KOJHYECTBO MOXET CIYKHTb Ba)KHBIM HHIUKATOPOM
KOHEYHOT'O HCIOJIb30BaHHSL.

Bpamaromnecss KOMINOHEHTbI
a) [onneie poTopHble COOPKH:

ToHKOCTEHHBIE UWIHHAPHI UIH PsJl COEAHHEHHBIX MeXAy cO00i TOHKOCTEHHBIX
LMJIHHAPOB, HM3TOTOBJCHHBIX W3 OAHOrOo WM 0Oojiee MaTepHalioB C BBICOKHM
3HAYEHHEM  OTHOLICHHA  MPOYHOCTH K  IUIOTHOCTH, YyKa3aHHBIX B
[NTOACHUTEJIBHOM 3AMEYAHHHU x Hactosuemy pazmeny. CoeanHeHHe
UHIHHAPOB MEXIY co60# OCyLIEeCTBIAETCSA IPH NOMOLIM MHOKUX CHIIBGOHOB HITH
xoneu, onucaHHbix B 4actH S.1.1. ¢) Hmxke. CoOpaHHBIH poTOp HMeeT
BHYTPEHHIOIO(ME) NEperopoAKy(M) M KOHLEBBIE Y3Jbl, OMHCAaHHBIE B YacTAX
5.1.1.d) u e) Hmxke. OxpHako mojHas c6opka MOXKeT ObITh MOCTABJIEHA 3aKa3YHKY B
4aCTHYHO COOpaHHOM BHUJE.

b)  PotopHsie TpyOsI:

CrennanbHO NpeJHa3HaYeHHbIE HIIH MOATOTOBJIEHHbIE TOHKOCTEHHBIE HJIHHIPHI
¢ TosmuHOM cTeHku 12 mm (0,50 mrofima) Wi MeHee, THaMETPOM OT 75 MM
(3 moiima) o 400 MM (16 n10iiMOB), M3rOTOBJICHHBIE M3 OJHOrO MM Oosiee
MAaTEpHAJIOB, UMEIOUIHX BBHICOKOE 3HaU€HHE OTHOLICHHS MPOYHOCTH K IUIOTHOCTH,
ykasanHbix B [IOACHUTEJIBHOM 3AMEYAHUMU k HacTosiemy pasaeny.

¢)  Konbua niu cunbQoHsl:

KoMnoHeHTHI, crnenHanpHO MNpeAHa3HAYEHHbIE HWJIH MOATOTOBJEHHBIE JUIA
CO3/IaHHA MECTHOH ONOPHI [UI POTOPHOH TPYOB! HIH COEMHEHHS Psiia POTOPHBIX
Tpy0. CuipboHBI NpencTaBIAioT coOOH KOPOTKHE UHJIHHAPHL C TOJILHHOM
creHkd 3 mm (0,125 nroiiMa) uiu MeHee, guametpoM oT 75 MM (3 mroiima) 1o
400 MM (16 nr0iiMOB), HMEIOIIMX OAMH rodp H H3TOTOBJICHHBIE M3 OJHOTO H3
MAaTepHAJIOB, HMEIOIINX BBHICOKOE 3HAUE€HHE OTHOLLIEHHS MPOYHOCTH K IUIOTHOCTH,
ykazanHbix B [IOACHUTEJIBHOM 3AMEYAHHMH k HacTosmeMy pasaeny.

d)  Ileperoponku:

Kommnonentsl B ¢opme aucka guamerpoM ot 75 MM go 400 MM (ot 3 mo
16 mo¥iMOB), cCreUMANbHO NpeJHAa3HAYEHHBIE WJIH IOATOTOBNEHHbIE A
YCTAHOBKH BHYTPH POTOpPHOH TpyOBl LEHTPUOYTH C HENbI0 H30JHPOBATh
BBIITYCKHYIO KaMepy OT TIJIaBHOH pa3JelUTEeNbHOH KaMepel U B HEKOTOPBIX
CIIyyasix UL yTydiUeHUs HMpKynsuuH ra3a UF¢ BHYTpH IJIaBHO#M pa3ienuTeNnbHOM
KaMepsl pOTOPHOH TpyObl M HM3rOTOBIICHHBIE M3 OJHOTO H3 MaTEpHAJIOB,
MUMEIOLINX BBICOKOE 3HA4YEH ¢ OTHOLIEHHS MPOYHOCTH K IUIOTHOCTH, YKa3aHHbIX B
[TIOACHUTEJIbBHOM 3AMEUAHMM k HacTosmieMy pasaeny.

€)  DBepxHue/HmwKkHHE KpPBILIKH:

Komnonentel B ¢opMe aucka nuamerpom ot 75 MM (3 mroiiMa) g0 400 mm
(16 mo¥imMoB), cnenWanbHO NpEeIHA3HAYEHHBIE WM MOATOTOBJIEHHBIE TAKHUM
006pa3oM, 4yToGbl TOYHO COOTBETCTBOBATh AUAMETPY KOHIOB POTOPHON TPYOHI H
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6naronaps atomy ynepxkuBats UFg BHYTpH ee. OTH KOMIIOHEHTBH! HCIIONB3YIOTCA
UL TOro, 4TOOBl MOAMEPXMBATh, YAEPHKHBATh HIH colepxkaTb B cebe Kak
COCTaBHYIO 4YacThb 3JIEMEHTBI BEPXHEro MOMLIHMHHUKA (BEpXHAA KphIIUKA) HIIH
CIYXMTb B  KayecTBE  HecylleH  4YacTH  BpALLAIOLIMXCHI  3JIEMEHTOB
3JIEKTPOABHraTe/l U JIEMEHTOB HW)XHETO MOAWMIHHKA (HWXHSAA KpbILIKA), H
M3rOTOBJISIOTCA M3 OJHOrO M3 MaTEpHAIOB, HMMEIOLUMX BBICOKOE 3HAUEHHE
OTHOILEHHSA TMPOYHOCTH K IUIOTHOCTH, ykazaHHeix B [NIOSACHHUTEJIbBHOM
3AMEYAHHH x HacTosweMy pa3jeny.

[NOACHUTEJIBHOE 3AMEYAHHUE

Jus  BpalmialolMXCA KOMIOHEHTOB LEHTPHQYT HCMOJB3YIOTCA  ClIEYIOIHe
MaTepHaJbl:

a)  MAapTeHCHTHOCTApeIoLIHe CTajdH, HMEIOUNIHE MaKCHMAIbHBIA npenen
NMPOYHOCTH Ha pacTskenne 2,05 x 10° H/mM* (300 000 GbyHT/KB. AKOIM) WIH
boiee;

b)  amoMHHHEBBIE CNIaBbl, HMEIOLIME MaKCHMAIBHBIHA TNpeaen MPOYHOCTH Ha
pactsokenne 0,46 x 10° H/m® (67 000 ¢yHT/KB. A10HM) win 6onee;

C)  BOJIOKHHCTBIE  (HHUTEMOAOOHBIE)  MaTepHalIbl, NpUTOAHblE  JUIA
HCIIOJIb30BAHHA B KOMIIO3UTHBIX CTPYKTYpax H HMEIOIUME 3HAa4YEHHUS
YAEJIbHOro MOAyJA ympyroctd 12,3 x 10% M uu Gonee M MaKCHMANBHOTO
yAENBHOrO Mpelesia NpOoYHOCTH Ha pacTskeHue 0,3 x 10°M mn 6Gonee
("ynenbHbIH MOZYb ynpyrocTH" - 310 Moxynb FOHra B H/M?, neneuublit Ha
yIAEIbHBIA BEC B H/M?; "MaKkcHMasbHbIi YIENbHBIA Npees NPOYHOCTH Ha
pacTsDkeHHe" - 3TO MaKCHMMAJbHBIN Mpejesl NPOYHOCTH HA pPACTHKEHUE B
H/M?, neneHHsiit Ha yIenbHBIA BEC B H/M).

CraTu4ecKkHe KOMIOHEHTBI
a) [NoamwMnHUkM ¢ MArHUTHOH NOJBECKOH:

CneunanbHO npenHa3Ha4yeHHBIE WIH MOATOTOBJEHHBIE MOJIIMITHUKOBEIE Y3IIBI,
COCTOSILIME M3 KOJBLEBOrO MarHuTa, MOABELIEHHOro B 00oiiMe, colepkamiei
nemnupyrouryto cpeny. O6oiimMa usrotosnsercs u3 crorikoro k UF¢ Matepuana
(cM. ITOACHHUTEJIBHOE 3AMEYAHHE « pa3geny 5.2.). MarHut coequHseTcs
C TOJIIOCHBIM HAaKOHEYHHWKOM WM BTOPHIM MAarHHTOM, YCTaHOBJICHHBIM Ha
BEpXHEHN KpBILIKE, ONIMCaHHOM B pasaene S5.1.1. €). MarnuT MoxeT UMeTh hopmy
KOJBIA C COOTHOLIEHHEM MEXIY BHEIIHWM M BHYTPEHHUM JHAMETPaMH,
MEHBIINM WM paBHBIM 1,6:1. Maruur MoxeT umers GopMmy, obecrneunBaroLLyIo
HavyayibHy10 npoHuuaeMocts 0,15 I'n/m (120 000 eaunuy CI'C) unn Gonee, win
OCTaTOYHYH HaMarHHM4YeHHOCTh 98,5% winu Gosnee, WIH NPOU3BEACHHE HHAYKIHH
Ha MaKCHMAIBHYIO HAmpsikeHHoCTs nons Gonee 80 kIb/m® (107 I'c.3). Kpome:
OOBIYHBIX CBOWCTB MaTepHana, HEOOXOAHUMBIM MpEIBapHUTENBHBIM YCIOBHEM
ABJIAETCA OTpaHHYEHHE OYEHb MajbIMH Jomyckamu (Menee 0,1 MM  wmm
0,004 mrofima), OTKIOHEHHSA MAarHUTHBIX OCEH OT reOMETPHYECKHX Ocelt WiIH
obecneuyeHne ocoboif rOMOreHHOCTH MaTepHalla MarHHUTa.



b)  INogmMnHUKK/ AeMI(eEpHI:

CrieuqnaJibHO  MpeJHAa3HAYeHHble  WIM  [OATOTOBJIEHHBbIE  MOJLIMITHHKH,
cofieprkalliie y3es OCh/YIUIOTHHTENbHOE KOJIbLIO, CMOHTHPOBAHHBIN Ha feMndepe.
Ocpb 06b14HO mpenacTaBiaser co00il Ban U3 3aKajJleHHOH CTajM C OJIHHM KOHLIOM B
¢dopme nomycdepbl, H CO CPEACTBaMH IMOACOCAHHEHHS K HHIKHEH KpBILIKE,
onvcaHHoH B paszgene 5.1.1. e), Ha apyrom. Ban, onHako, MoxeT OBITH COEIMHEH
C THAPOAMHAMHYECKHMM NoJMNHUKOM. Konbuo umeer gopmy tabnetku c
norychepudeckuM yriiybieHHEM Ha OJHOH MOBEPXHOCTH. OTH KOMIIOHEHTbI
HaCTO MOCTaBJIAIOTCA OTAEIBHO OT Aemndepa. ‘

c) MonekyssipHbie HACOCHI:

CreuuanbpHo  NpeJHa3HaueHHbIE WM TMOATOTOBICHHBIE  LMIMHAPBL  C
BBITOYCHHBIMH MJIH BbIAABJICHHBIMH BHYTPHM CHHPaIbHBIMM KaHaBKaMH H C
BBICBEPJICHHBIMH BHYTPU OTBEPCTHAMH.  THMOBBIMH pa3MEpPaMH  SBJIAIOTCA
Cleaylouine:  BHYTpeHHMd pamamerp ot 75 MMm (3 moiima) no 400 MM
(16 moiimoB), TomuuHa creHku 10 mm (0,4 proitma) wnu 6osee, ¢ AIHHOH, paBHOM
muametpy win Oonbiie. KanaBku 0OBIMHO MMEIOT NPAMOYTONBHOE TMONEPEYHOE
ceuenne u rayouny 2 mm (0,08 aroitMa) nnu 6osee.

d)  Crarops! nBHraTeneu:

CneunanbHO MpeJHa3sHauYeHHble WJIH TNOATOTOBJEHHBIE CTaTOPhl KOJBLIEBOH
¢GopMBI 11 BBICOKOCKOPOCTHBIX ~ MHOrOGa3HbIX  THUCTEPE3UCHBIX  (WJIH
PEaKTHBHBIX) 3JEKTPOABHraTeNIeH NEPEMEHHOTO TOKa U1l CHHXPOHHOH paboThi B
yCJIOBHsIX BakyyMa B Auamna3oHe 4acToT 600-2000 I'u u B AMama3zoHe MoIHOCTEH
50-1000 BA. Craropsl cocToAT M3 MHOroa3HbIx 0OMOTOK Ha MHOTOC/IOHHOM
XKeJIe3HOM cepJCYHHKE ¢ HU3KUMH NOTEPAMH, COCTAaBJICHHOM H3 TOHKHX IUIACTHH,
00br4n0 TomuuHOM 2,0 MM (0,08 mrofiMa) HIIH MeHee.

e) Kopnyca/npueMHHKH LEHTPUOYTH

KoMnoHeHTHl, cneuHanbHO IpeAHa3HAaY€HHBIE MM [OJrOTOBJIECHHBIE IS
pa3MeiieHHs B HUX COOpKH pOTOpHOH TpyObl raszosoil ueHTpudyru. Kopmyc
COCTOHT H3 KECTKOro LHJIMHAPA C TOJUMHON creHkn no 30 mm (1,2 mrofima) c
NpEeUU3UOHHO 00paboTaHHBIMH KOHLAMH JIA YCTAaHOBKH MOJIIHMIIHUKOB H C
OJHMM WIM HECKOIbKMMH (JIaHUaMH i MoHTaxa. (O6paboTaHHble KOHUbI
napajuieNIbHbl JApYT APYrY H IEPIEHAHKY/PHBI MPOJOJBHON OCH LMIHHIAPA B
npepenax 0,05 rpagyca uau MeHee. Koprnyc MOXeT Takxke MPENCTAaBIAATE COOOM
KOHCTPYKLHIO SYEHCTOrO THNA AJIA Pa3MEILEHHA B HEM HECKOJIBKMX POTOPHBIX
Tpy6. Kopmyca U3rotaBiuBaoTCs U3 MaTepuasioB, kopposHecToiikux Kk UFs, min
3alIMILAIOTCS MOKPBITHEM H3 TAKHX MAaTEpHalOB.

) JloByinku:

CreuuanpHO TpeJHA3HAYEHHBIC HIM MOATOTOBIECHHbIE TPYOKH BHYTPEHHHUM
auametpoM Ao 12 MM (0,5 mroiima) 1uis ussnedenus raza UFq u3 poropHoit TpyOsI
no meroxy Tpyoku Iluro (T.€. ¢ OTBEpCTHEM, HANpPABICHHBIM HAa KPYyroBOH MOTOK
raza B poTOpHOH TpyDe, K NpHMepy, NMOCpPeACTBOM H3rMfa KOHLa pajHallbHO
PaCHONOKEHHOH TPYOKH), KOTOPBIE MOXKHO NPUKPENMTh K UEHTPAJIbHONW CUCTEME
u3BJIcueHUs raza. TpyOku HM3rOTOBJICHB! M3 MAaTEpPUAoB, KOPPO3HECTOMKHX K
UF¢, wix 3a1MIIAI0TCA NOKPBITHEM H3 TaKMX MATEPHAJIOB.
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5.2.

S.2.1.

5

5

-
5

CnennajibHO TNpeIHa3HAYeHHble HJIHM..MOArOTOBJEHHbIE BCNOMOraTe/ibHble
CHCTeMbl, 000pyaoBaHHe H KOMIOHEHTbI [JI1 HCNOJb30BAHHA Ha
razoueHTpuyxHoi ycTaHOBKe 1o oforalleHHIO

BBOJHOE 3AMEYAHHE

BcnomoratensHele cUcTeMBbl, 000py/10BaHHE W KOMIIOHEHTBI a30LEHTPHQYKHOH
YCTaHOBKH MO OOOraleHHI0 MNpeACTaBAAIOT COOOH CHCTEMBI YCTaHOBKH,
Heobxomumele s nopauyn UFg B UEHTPpHUQYTH, st CBA3M OTAENBHBIX HEHTPUPYT
Mexy coboH ¢ 1enbio 00pa3oBaHHs KackaloB (WJIM CTyNeHeH), yToObl JOCTHYB
Oonee BbICOKOrO oboramieHdss W H3Biae4Yb "npoaykT" H "xBocTel" UFgs H3
LHEeHTpUPYT, a Takke obopynoBaHHE, HEOOXOAMMOE AJis TIPUBENCHHUS B IEHCTBHE
UeHTpUPYr WiH [uis ynpasieHus ycraHoBkod. OObiyHO UFg ncnapserca u3
TBEPAbIX BEUICCTB, MOMCIIEHHBIX BHYTPH IOJOrPEBAaEMBIX aBTOK/IaBOB, H
MOIaeTCA B ra3006pasHoi popme k UEHTPUPYTaM yepe3 CHCTEMY KOJLUIEKTOPHBIX
tpybonpoBosoB Kkackama. "[lpomyxt" u "xBoctel" UFe, mnocrynarommue u3
ueHTpHdyr B BHAE ra3000pa3HbBIX IOTOKOB, TAKXKE MPOXOMAT 4Yepe3 CHUCTEMY
KOJUIEKTOPHBIX TPYOONpPOBOAOB Kackafa K XOJOAHBIM JIOBYIIKaM (paboTaroluMm
npu temneparype okosno 203° K (-70°C)), rae oHM KOHIEHCHPYIOTCS H 3aTeM
MOMEUIAIOTCS B COOTBETCTBYIOIIME KOHTEHHEPH! /1 TPaHCIIOPTHPOBKH HIIH
XxpaHeHHs. Tak KaK yCTaHOBKa MO OOOramIeHHI0 COCTOMT M3 MHOPHX ThICAY
HeHTpUdyr, coOpaHHBIX B  KacKagbl, CO3JAIOTCA  MHOTOKHIOMETPOBbIE
KOJLJIEKTOpHbIE TPYOONpPOBOIB!I KAacKaJOB C THICA4YaMH CBApHBIX LIBOB, MPUYEM
CXeMa OCHOBHOH 4YaCTH HX COEQMHEHH MHOFOKPAaTHO TOBTOpAETCH.
O6opynoBaHHe, KOMIIOHEHTBI W CHCTEMBI TPYOOMpPOBOJAOB H3TOTOBJIAIOTCA C
co0II0IeHHEM BBICOKHX TPeOOBaHHI K BaKYyM-TITIOTHOCTH ¥ 9YHCTOTE 0OpaboTKH.

CucTeMbl NoAa4YH/cHCTEMBI 0TBOAA ''mpoaykTa" H "'xBocTOB"

CneuransHo NpEeAHA3HAYCHHBIE HJIH [MMOATOTOBJICHHBIC TEXHOJIOTHYECKHE
CHCTEMBI, BKJIIOYAKOLIHE:

MIHTAIONIMe aBTOKJIABH (MJIM CTaHUHMH), Hcnojib3yeMble 1id nonaun UFg B
Kackajbl ueHTpUdyT npu gasiaeHud o 100 kIla (15 ¢yHT/KB. q10#M) H TIpH
CKOpocTH 1 kr/4 unu 6osnee;

JecybndMaTopel (MJIM  XOJNOAHBIE JIOBYLIKM), HCHOJB3YeMblE JUIA
seiBeicHus UFg u3 kackanos npu nasaeHuu 1o 3 klla (0,5 byHT/kB. A10HM).
Jecybnumatopel  crmocobnbi  oxyaxaatees 10 203°K (-70°C) wu
Harpesathcs 10 343° K (70°C);

CTaHLHH "MpoAyKTa" U "XBOCTOB", HCMOJIb3yeMble i nepeMeleHns UFg B
KOHTEHHEPBI.

Ota ycraHoBKa, 000pyJOBaHHEe W TPYOOMPOBOIBI MOJHOCTHIO U3rOTaBIMBAIOTCS
u3 croilkux k UF¢ MarepuasioB WIH 3alIMINAIOTCA NMOKPHITHEM H3 HHUX (CM.
[MOACHUTEJIBHOE 3AMEYAHHE x pasHoMy pa3ieily) Cc cobGmoaeHHEM
BBICOKHX TpeOoBaHHH K BAKYyM-IUIOTHOCTH H YHCTOTE 0OpabOTKH.
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5.2.2.

5.2.3.

5.24.

MalHHHbIE CHCTEMBI KOJIJIEKTOPHBIX TPY6onpoBo10B

CrneunanbHO NpeJHa3Ha4YeHHbIE WM MOATOTOBJICHHBIE CHCTEMBI TPYOONpPOBOAOB
H KosuiektopoB mis ynepxanus UFs BRYyTpH UEHTpHQYKHBIX KacKaloB. JTa CETh
TpybonpoBofoB oObIiYHO npeacTaBisier Ccob0i  cHCTeMy ¢ "TpOHHBIM"
KOJUIEKTOPOM, M Kaxzas UEHTpU(yra COoeJUHEHa C KaXIbIM H3 KOJJIEKTOpOB.
CnenoBaTenbHO, CXeMa OCHOBHOH 4YacCTH HMX COCOHHEHHS MHOIOKPAaTHO
nosTopsercs. OHa NOJHOCTBIO M3roTaBinBaeTCA H3 CTOHKMX K UF¢ MaTtepuanos
(cm. TIOACHUTEJIBHOE 3AMEYAHHE «k HacrosieMmy pasaeny) ¢
cobimrofieHHeM BBICOKHX TpeOOBaHUH K BaKyyM-IUIOTHOCTH H YHCTOTE 00paboTKH.

Macc-cniekTpomMeTpbl/HcTOYHHKH HOHOB AJs UFg

CneudanpHO MpeAHA3HA4Y€HHble WIH T[OArOTOBJIEHHbIC MAarHUTHBIE WK
KBaJIpYNOJbHBIE MAacC-CIEKTPOMETPHI, CIIOCOOHBIE MPOU3BOAWTH NMPAMOK OTOOP
npo6 noxaBaeMod Macchl, "MpoayKTa" WK "XBOCTOB" M3 ra3oBbix MOTOKOB Uk
obnanaroiue noaHbIM HabOPOM CIEIYIOUIHX XapaKTEPHCTHK:

1. yIeJibHas pa3peniaonas criocoOHOCTh 1o Macce cbiie 320;

2. COACPKAT HCTOYHHUKH HOHOB, H3TOTOBJICHHBIC H3 HUXPOMA HJIH MOHEJIA HITH
3aIIAUICHHBIC ITOKPBITHEM U3 HHX, HUJIH HUKEJIMPOBAHHBIE,

3. COJepKaT HOHH3ALMOHHBIE HICTOUHHKH C 60MOapIMPOBKOI JIEKTPOHAMH;
4. COAEPXKAT KOJUIEKTOPHYIO CHCTEMY, PHTOHYIO U1 H30TOITHOTO aHAJTH3A.
IIpeoGpa3oBaTe/in YacTOThI

[Ipeobpa3oBaTeny 4acTOTHI (TaK)Ke U3BECTHBIE KAK KOHBEPTOPH! HJIX HHBEPTOPHI),
CNEUHANbHO NpeIHA3HAYEHHbIE HJIH TMOATOTOBJIEHHbIE U1 NMUTAaHUA CTaTOpPOB
IBUrartenei, onpeaeneHHbXx B noamnyHkre 5.1.2. d), unu yacTH, KOMIOHEHTH H
noacbopku TakHx npeobpasoBareneH 4acToThl, obnafaiomue NoJaHbIM HabOpOM
CJIETYIOIIHX XapaKTEePUCTHK:

1. MHoroda3Hslii BeIXoa B quamnasone ot 600 go 2000 I'y;

2. BbICOKas CTaOUIBHOCTH (co cTabunuzanueit yactotsl yuiie 0,1%);
3. HU3KHE HeUHEHHbIe HCKaXeHUs (MeHee 2%);

4. k03¢ dHULUEHT None3Horo aeitcTBus caoiiie 80%.

[MTOACHUTEJIbBHOE 3AMEYAHHUE

[TepeuyncnenHoe Bbille 000OPYIOBaHHE BCTYMAET B HENMOCPEACTBEHHBIH KOHTAKT C
texHonoruyeckuM razoM UFg uau HemocpeacTBeHHO ympaBiser paboToi
LHEHTPUYT B NPOXOXKICHUEM ra3a OT UeHTpHPYTH K HeHTpUdYTe U U3 KacKkaja B
Kackap. ‘

Kopposuectoiikue k UF¢ MaTepransl BKIIOYAIOT HEPKABEIOUIYI0 CTalb,
IIOMHHHH, aJIOMHHHEBbIE CILIaBbI, HHKEJIb HWIH CIUIaBbl, coAepxkamue 60% wu
Gonee HUKeIS.
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5.3.

53.1.

5.3.2.

5.3.3.

e

CnennajbHO mNpelHa3Ha4YeHHble HJIH . MOArOTOBJEHHbie COOPKH H
KOMIIOHEHTbI AJI51 HCTI0/1b30BAHUS NPH ra3oan¢Py3noHHOM oborameHuu

BBOJIHOE 3AMEYAHHUE

Ilpn rasonuddysnoHHOM Merome pa3feieHHs H30TOMOB YypaHa OCHOBHOM
TEXHOJIOTMYECKOH cbopkoi ABJIAETCA CriELHAIbHBIN TIOPUCTHIN
razoauQ@y3HoHHbll OGapbep, TEIUIOOOMEHHHK [UIA OXJIaXICHHUA rasza (KOTOpBIH
HarpeBaeTcs B IPOLIECCE CHKATHsA), YTUIOTHHTEIbHBIE KJlalaHbl H PETYIHPYIOLLHE
KjJanaHbl, a TaKxe TpyOOIpPOBOALL. [Tockoneky B ra3zoanc¢y3HOHHOM
TEXHOJIOTMH Hcnonb3yercs mectudropucteiii ypan (UFg), Bce obopynoBaHHue,
TpyOONpOBOJABI ¥ MOBEPXHOCTH H3MEPHTENBHBIX MPUOOPOB (KOTOpBIE BCTYNAIOT B
KOHTaKT C ra3oM) JAOJ/DKHBI H3rOTAB/IMBATBCA M3 MATEPUATIOB, COXPaHAIOLINX
crabunbHocTh npu koHTakTe ¢ UFg. Tazonuddy3noHHas yCTaHOBKa COCTOMT U3
psaa TakuX cCOOpOK, TaKk YTO HX KOJMYECTBO MOXET OBITh BaXXHBIM MOKA3aTeleM
KOHEYHOTO NMPeIHA3HAYEHHS.

I'azoau¢ysnonnnie 6apbepbi

a) CneunanpHO MpegHAa3HAYECHHBIC WM MOATOTOBJICHHBIE TOHKHME, TOPHCThIC
¢unsTpsl ¢ pazmepom nop 100-1000-A (anrcrpem), TonumHon S Mum (0,2 mroiima)
WM MeHBbIlie, a /I TpyGUaTeiX popm auaMeTpoM 25 MM (1 110iiM) HIIH MeHblle,
M3rOTOBJIEHHBIE M3 METAJIMYECKHX, IMOJHUMEpPHBIX MM  KepaMHUYECKHX
MaTepHasoB, koppo3uecToikHx k UFg, n

b) cneuMansHO MOATOTOBJICHHBIE  COGJAWHEHHWS WIH  MOPOLIKH A
M3rOTOBJICHUA TakuxX GwisTpoB. Takue coeqMHEHHS M MOPOHIKH BKIIOYAIOT
HHUKEJIb WIH CIaBel, copepxamue 60% wiu 6onee HUKENs, OKCHI aTIOMHHHUS
unu croiikue k UFg nonHocThio ¢TOpHpOBaHHbIE YTIIEBOJOPOIHBIE NOJIUMEPHI C
gucTtoTod 99,9% unu Oonee, pasmepoM uacTHLl MeHee 10 MKM H BBICOKOH
OJHOPOJHOCTBIO YACTHI| MO KPYMHOCTH, KOTOPBIE CNELHAIbHO NOATOTOBJICHBI
JJIs M3roToBJIeHHA ra3oauddy3noHHbIX 6apbepoB.

Kamepsi auddysopos

CneunaspHO  MpeJHa3HauY€HHblE  HIM  [OATOTOBJIEHHbIE  [EPMETHYHEIC
LMJIHHApHYECKHE cocyAsl auamerpoM 6onee 300 mm (12 nroiMoB) H UTHHOH
6onee 900 MM (35 n10HMOB), WM NIPSIMOYTOJIbHBIE COCY/Ibl CPABHUMBIX PA3MEPOB,
MMEIOIlIME OJWH BIYCKHOM M JBa BHIMYCKHBIX NaTpyOka, AMaMeTp KaXIOoro u3
KoTophix 6onee 50 MM (2 groiima), s MOMEWICHUS B HHUX ra3zoauddy3noHHBIX
OapbepoB, M3roToBieHHbIe M3 croiikux k UF¢ MarepuasioB win 3aliMIneHHBIE
NOKPBITHEM U3 HHUX, U NMPEIHA3HAYECHHBIEC A/ YCTAaHOBKH B FOPH3OHTAJIBHOM HIIH
BEPTHKAJILHOM NOJI0XKEHHUH.

Komnpeccophi H razoqyBkH

CrneuHasHO MpeAHa3HaYeHHbie MJIH [MOArOTOBJIEHHBIE OCEBHIE, LEHTPOOEKHEIE
WM 00beMHbBIE KOMIIPECCOPHI, WIH Ia30AYBKH C IIPOU3BOAUTENILHOCTHIO Ha BCOCE
1 M*/Mun win Gostee UF¢ 1 ¢ gaBieHueM Ha BBEIXOZE M0 HECKOABKHX coreH klla
(100 ¢pyHT/KB. M10#IM), NpeqHa3HAYEHHBIE U1 JONTOBPEMEHHOH 3KCIUTyaTalliH B
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5.3.4.

5.3.5.

54.

cpene UF¢ ¢ anexTpoaBHraTeneM COOTBETCTBYIOLIEH MOIIHOCTH WIH 0e3 Hero, a
TAaKKe OTHEJbHbIE COOPKH TAKMX KOMIPECCOPOB U ra30yBOK. JTH KOMIIPECCOPHI
H ra3oqyBKH HUMEIOT mepenaja AaBieHHs oT 2:1 mo 6:1 M U3roraBnMBarOTCA H3
cToiikux Kk UF¢ MaTepuasioB WM IOKPBIBAIOTCA HMH.

YmiorHenus BpallalOIIHXCA BaJ0B

CneunansHO NpeJHa3HaYeHHbIE WIH MOATOTOBJICHHbIE BaKyyMHbIE YIIIOTHEHHS,
YCTaHOBJIEHHbIE HA CTOPOHE MOJAYH U Ha CTOPOHE BBIXOJA [UIA YIUIOTHEHHUS BaJla,
COETMHSIOLIEr0 POTOP KOMIIpECCOpa HITH Ia30yBKH C NPHBOIHBIM JIBHTaTENEM, C
TeM 4TOOBI O00€ceYyuTh HANEKHYI TIEpMETH3aHMIO, [PEAOTBPALIAOLIYIO
HAaTeKaHWE BO3JyXa BO BHYTPEHHIOIO KaMepy KOMIIpeccopa MM Tra30dyBKH,
xotopas HamojgHeHa UFg. Takue yrmioTHeHHs OOBIYHO MPOCKTHPYIOTCA Ha
CKOpOCTh HaTekaHHs OydepHoro rasza meree 1000 cM’/MuH (60 T0HM’/MHH).

Tens1oo06MeHHUKH 1aa oxaaxaeHus UFg

CneudaJpbHO TpeAHAa3HAYCHHbIE MW  IMOATOTOBJIEHHbIE TEIUIOOOMEHHHUKH,
H3roTOBJICHHbIE H3 CTOHKMX K UFs MaTepHalmoB MM MOKpPBHITHIE HMH (3a
HCKJIIOYEHHEM HEPIKaBEIOLLEH CTaIM), WM MEABIO, HIHM TI0OBIM COYETAHHEM 3THX
METAJUIOB H pacCUUTAHHBIC Ha CKOPOCTb W3MEHEHMs AABJIEHHA, ONpPECIIAIOIIETO
yreuky, menee 10 Ila (0,0015 pynr/kB. miooiiM) B yac npu nepenajae JaBleHUS
100 kI1a (15 dyHT/KB. AKOHM).

CnennanbHO NpeJHa3Ha4YeHHble MM MOATNOTOBJEHHbIC BCIOMOraTe/bHbIe
cHCTeMbl, 000pyl0oBaHHe H KOMIOHEHTBI [UIA HCNOJB30BAHHA HMNPH
razogu¢dyznonHom oboraueHuH

BBOJJHOE 3AMEYAHHUE

BcnoMorarensHbsle  CHCTeMBl,  00OpylOBaHHE M KOMIIOHEHTHl  JJIA
razoqu(py3HOHHBIX YCTAHOBOK MO OOOrallieHHIO MpeICTaBAsAOT COO0H CHCTEMBI
ycraHoBkH, HeoOxoaumble A nogayd UFg B razoanddy3nonHyio c6opky, i
CBA3M OTIENBHBIX COOPOK Mex Ty Co60H n 06pa3oBaHHs KacKaloB (WM CTyNEHEH)
C LEJIBI0 MOCTENEHHOTO JOCTHXKEHHUS OoJiee BBICOKOrO 00O0ralleHys U U3BJICUEHHUS
"mpomykta" W "xBoctoB" UF¢ u3 nuddy3HOHHBIX KackalIoB. Beuny
BBICOKOMHEPLMOHHBIX  XapakTepuUcTHK Au(PY3HOHHBIX KackagoB Joboe
npepsiBaHHEe WX paboThl, OCOOEHHO WX OCTAaHOBKA, NPHBOAAT K CEPBE3HBIM
nocneacteusM.  CrenoBaTenbHO, Ha ra3oaud@y3HOHHOM YCTaHOBKE BaXXHOE
3HAaYEHHE MUMEIOT CTPOro€ M IIOCTOSHHOE TOJJEep)KaHHE BaKyyMa BO BCEX
TEXHOJIOTHYECKHX CHCTEMaX, aBTOMAaTHYECKas 3allliTa OT aBapMd M TOYHOE
aBTOMAaTHYECKOE peryldpoBaHHE TNOTOKa rasa. Bce 310 npuBOAMT K
HEOOXOAMMOCTH OCHALICHUS YCTAHOBKH OOJIBIIMM KOJMYECTBOM CIELIMATBHBIX
H3MEPUTENBHBIX, PETYTHPYIOLUIMX H YIIPABIAIOLIUX CUCTEM.

Oo6sryHo UFg ucnapsercs U3 UMJIMHAPOB, IOMELIEHHBIX BHYTPH aBTOKJIABOB, H
nomaercs B ra3zoo0pasHod ¢opMe K BXOJHBIM TOYKAM 4Yepe3 CUCTEMY
KOJUIEKTOPHBIX TpyOONpOBOAOB KacKana. "Ilpoxyxt" u "xBoctel" UFg,
NOCTYNAIOUIME M3 BBIXOAHBIX TOYEK B BHJE ra3000pasHBIX MOTOKOB, MPOXOAAT
yepe3 CHUCTEMY KOJUIEKTOPHBIX TpyOONpOBOAOB Kackaga JIMOO K XOJOOHBIM
JIOBYIIKaM, JHOO K KOMIIPECCOPHbIM CTaHLUAM, rae razoobpasseiii motok UFs
COKWKaeTcss W 3aTeM [IOMEIACTCS B COOTBETCTBYIOLUME KOHTEHHEpB! JUIA
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54.1.

5.4.2.

5.4.3.

5.4.4.

TPaHCIIOPTHPOBKH WK XpaHeHus. [lockenbky razoaugdysvonHas ycTaHoBKa Mo
oboramieHnio uMeeT 6onblioe KOMMYECTBO ra3oRM¢Gy3HOHHBIX COOpOK,
cOOpaHHBIX B KacKadbl, CO3JAIOTCA MHOTOKHJIOMETPOBBIE KOJJIEKTOPHBIE
TpyOONpoBOABl KaCKaJOB C THICAYaMH CBApHBIX LIBOB, MPUYEM CXEMa OCHOBHOH
YaCcTH UX COEMHEHHH MHOrOKpaTHO nosropsercd. O6opynoBaHHE, KOMIIOHEHTHI
M CHCTeMbl TpYOONpOBOJOB H3rOTOBIAIOTCA C COOMIONEHHEM  BBLICOKHX
TpebOBaHHIi K BAKYYM-IUIOTHOCTH H YHCTOTE 00paboTKH.

CucTtembl nogayu/cucTemMsbl 0TBoAA 'mpoaykTa' u ''xBOCTOB"

CneuuanbHO [MpefHa3HAaYEHHBIE MM  IOATOTOBJECHHBIE TEXHOJOTHYECKHE
CHCTEMBI, criocoOHbie pabortats npu AasneHud 300 [1a (45 QyHT/KB. A10HM) WK
MeHee, BKITIoYast:

MUTAIONIHE aBTOKJIABBI (WJIM CHCTEMBI), HCToNb3yeMble 1uid nogaun UFs B
razoandy3HOHHBIE KacKalbl;

JecyOMMMaTopsl (WM XOJNOAHBIE  JIOBYIIKHM), HCHONb3yeMbie Ui
BeiBeileHUs UF¢ 13 razoauddy3HoHHBIX KacKafoB; .

cranuud oxwkenus, rae UFs B rasoobpasHoit ¢dopme H3 Kackana
CIKHMMAETCs H OXJIAKAACTCS O KHIKOr0 COCTOAHHS;

CTaHUMH "MpoxykTa" WM "XBOCTOB", HCHOJIb3yEMBIE IS IEpeMELLEHHsS
UF¢ B KOHTEHHEPHI.

CucTeMbl KOJ1JIEKTOPHbIX TPyGONpoBooB

CrneusanbHO MpeJHa3HAaYeHHbIE WIH MOJrOTOBIEHHbIE CHCTEMBI TPYOONPOBOAOB
M CHCTeMBbl KoyutektopoB Juis yaepxanus UFg BHyTpH rasoauddy3HOHHBIX
KacKaJoB. JTa ceTb TPyOONpOBOAOB OOBIYHO NMpEACTaB/AeT COOOH CHCTEMY C
"OBOMHBIM" KOJUIEKTOpPOM, TI[€ Kaxpaas sS4eHKa COEIHHEHa C KaXIbIM H3
KOJUIEKTOPOB.

BaKyyMllble CHCTEMbI

a) CrneuManbHo nNpeHa3HAuYEHHBIE HMJIM  TOATOTOBJEHHBIE  KDYIHBIE
BaKyyMHBIE MAarMCTpajlM, BaKyyMHbI€ KOJUIEKTOpPbl M BaKyyMHbIE HacCOChI
NPOU3BOJUTENBHOCTBIO 5 m°/muH (175 dyT’/MuH) win Gonee.

b) BakyyMHble HacoChl, ClEUMalbHO TNpeaHa3Ha4YeHHble 11 paboTel B
cogepxameit UFs armocdepe M H3roToBieHHEIE M3 AIOMHHHA, HHMKEIA HIH
CIUIaBOB, coaepxamux Ooyiee 60% HHUKENA WIM MOKPBITBIE HMH. OTH HACOCHI
MOTYT ObITh WIHM POTALMOHHBIMH, UJIH NOPUIHEBBIMH, MOT'YT HMETh BBITECHSIONIHE
H (QTOPHCTOYTJIEpOJHbIE YIUIOTHEHHS, a TaKK€ B HMX MOIYT NPHCYTCTBOBAaTh
crnienualbHble paboyne )KUAKOCTH.

CrenuajibHblie CTONOPHbBIE H PErYITHPYIONIHE KJIANAHbI

CneuydanbHO  NpeAHa3sHAauYeHHbIE WM MONTOTOBIEHHBIE  PYYHBIE  HIH
ABTOMaTHYECKHE CTOMOPHBIE H PETYIHPYIOUIHE KIaMaHbBl CHIbYOHHOIrO THIA,
u3rotoBieHHble U3 croikux k UFs Marepuanos, muamerpom ot 40 mo 1500 MM
(1,5 1o 59 mroiiMOB) A YCTaHOBKU B OCHOBHBIX H BCIIOMOTaTENBHBIX CHCTEMaX
ra3oaH(y3HOHHBIX YCTaHOBOK 110 000rameHH:o.
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5.4.5.

S.5.

Macc-cnexTpoMeTpbl/HcTOUHHKH HOHOB 11 UFg

CneudanpHO MpeIHa3HAadeHHbIE HMJIH  TOATOTOBICHHBIE MArHUTHBIE  HJIH
KBaJpPYTOJbHBIE MAacC-CIIEKTPOMETPHI, CIIOCOOHbIE MPOH3BOAMTH MpsAMOH oT6Op
npo6 noaaBaeMoit Maccsl, "npoaykTa" WM "XBocTOB" U3 ra3zoBbix notokos Ulg
obJafaroLye MNOJHEIM HaOOPOM ClIEAYIOLIHX XapaKTEPUCTHK:

1.  ynenbHas pa3speliaroinias cnocoOHOCTh Mo Macce cBbiie 320;

2. COAECPKAT HCTOUYHHUKH HOHOB, U3TOTOBJICHHBIE H3 HUXPOMA HJIM MOHEJIA HITH
3alUILEHHBIC ITOKPBITHEM U3 HHUX, HJIH HUKEJIHPOBAHHBIE,

3.  colep)kaT HOHHU3aLHOHHBIC HCTOYHHKH C OOMOApAMPOBKOMH INEKTPOHAMH;
4.  colepXaT KOJUIEKTOPHYIO CUCTEMY, IPUTOAHYIO U1 H30TOMHOIO aHAJIK3a.

[IOACHHUTEJIbBHOE 3AMEYAHHE

[TepeuncnenHoe Beille 000pyJIOBaHHE BCTYNA€T B HEMOCPEACTBEHHEIH KOHTAKT C
texHosornueckuM razoM UFg, nubo HenmocpencTBeHHO peryiMpyer NOTOK B
npenenax Kkackajga. Bce NOBEpXHOCTH, KOTOpble BCTYMAlOT B KOHTaKT C
TEXHOJOTHYECKUM Ta30M, LIEJIMKOM H3roTaBjJHBaOTcd H3 CcTOHKHX Kk UFg
MaTepHaJIOB MM MNOKpBIBAalOTCA MMH. J[lIg wened pasfenoB, OTHOCALIMXCS K
razonudy3HoHHBIM yCTpoiicTBaM, Matepuansl, Kopposuectoiikue k UFg,
BKJIIOHAIOT HEP)KABEIOLIYIO CTalb, ANIOMHHHHA, AJIOMUHHEBBIC CIUIaBbl, OKCH]
QTIOMHHHA, HUKEJIb WM CIUI1aBbl, copepxalue 60% unu Oonee HUKENS, a TaKxKe
ctoiikue K UFg¢ NoHOCTBI0 PTOPHPOBaHHBIE YTIIEBOJOPOIHBIE TOJTHMEPHI.

CnennajbHo npeaiHas’HAaYCHHbIC HJIH MNOATrOTOBJICHHBIC CHCTEMBI,
oﬁopynoaamle H KOMIIOHEHTBI /JIA HCHO0Jb30BAHHA HAa YCTAaHOBKaX
A3PpOAHHAMHYECKOr0 oboraieHus.

BBOJHOE 3AMEYAHHUE

B npoueccax aspoauHaMHyeckoro oborameHus cmech rasoobpasnoro UFs u
JIErKoro rasa (BOJOpPOJ WIM TeIHi) CKHMAETCH W 3aTE€M MpPOIYCKAeTcs 4depes
pa3fensolde 3NEMEHThl, B KOTOPBIX M30TONHOE pa3JiejIeHHe 3aBepIllaeTcs
MOCPEACTBOM TOJYy4YEHUS OOJBIIMX LEHTPOOEXKHBIX CHJI 10 TE€OMETPHH
KPHBOJIMHEHWHON CTEHKH. YcHeumHo pa3paboTaHbl ABa Hpolecca 3TOr0 THIA:
Npouecc COIUIOBOrO pa3lielieHHs W Tpolecc BHXpeBod TpyOku. s oGoux
NPOLIECCOB  OCHOBHBIMH  KOMIIOHEHTaMHM Kackajla pa3fieeHHs  SBIAIOTCA
UMIMHAPHYECKHE  KOpHmyca, B  KOTOPHIX  pa3MEIUEHBl  CIELMalIbHbIE
pa3leiauTeNbHBIE JJEMEHTHI (COIUIa HWJIH  BMXpEBble TPYOKH), TIa3oBble
KOMITPECCOPHl U TEIUIOOOMEHHHKH A yAajieHHs oOpasyloILerocs mpu CXaTHH
tema.  Jag adpoJMHAMHMYECKUX YCTAHOBOK TpeOyeTcs LeNblid psal TakKux
KacKajloB, TdK YTO HMX KOJMYECTBO MOXET CIY)KHThb BaXKHBIM YKa3aTelleM
KOHEYHOTO HCMONb30BaHusA.  [locKOIBKY B a3pOAMPIMHYECKOM MpoOLEcce
ucnonn3yercs UFg, mnoBepxHocT Bcero o6opynoBanus, TpyOONpOBOJOB H
H3MEPUTESBbHBIX MPHOOPOB (KOTOpBIE BCTYNAKOT B KOHTAKT C ra3oM) JOJDKHEI

H3roTaB/IMBATLHCA U3 MATEPHATIOB, COXPAaHAIOIHX YCTOﬁ‘IHBOCTB [IPpH KOHTAKTEC C
UFs.
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5.5.1.

5.5.2.

5.5.3.

[TOSACHUTEJIbHOE 3AMEYAHHE

[NepeuncneHHsle B~ HACTOALIEM  pa3fiefie  3J1€MEHThl  BCTYNalT B
HEMOCPEICTBEHHbIH KOHTakT ¢  TexHonoruueckum razoM UFg  nubo
HEMOCPEACTBEHHO PETyIHPYIOT MOTOK B INpejenax Kackaga. Bce moBepxHocTH,
KOTOpble BCTYMAalOT B KOHTAKT C TEXHOJIOTHYECKHMM Tra3oM, LEJIHKOM
H3rOoTaBIHBalOTCA U3 cTOMKUX K UFs MaTepuanos, MM 3aILMILIEHBI TOKPHITHEM U3
TaKUX MAaTEPHAJIOB. Jna  uened pasjesia, OTHOCALIETOCH K JJIEMEHTaM
a’poAMHamMHyeckoro oboraleHus, koppo3uectoiikue k UFs Marepunansl,
BKJIIOYAIOT MEIb, HEPXKABEIOUIYID CTallb, aJIOMHHHMH, aTIOMHHHEBBIE CIUIABHI,
HHKEJb WIM CIUIaBbl, copepxkaume 60% unu Gonee HUKENA, a TakKe CTOMKHE K
UF¢ nonHocTeio pTOpHpOBaHHbIE YTIIEBOAOPOAHBIE TOJTHMEPHI.

PaszneauTte/ibHbie cOMIIA

CrneumanbsHO npefHa3HaYeHHbIE WM NOATOTOBICHHBIE PAa3ACIHTEIbHbIE COMIA U
ux cOopku. PasgenuTenbHele COMIA COCTOAT H3 IUECJIEBHAHBIX HM3O0THYTHIX
KaHaloB ¢ paauycoM u3ruba meHee 1 MM (o6wsiyHo ot 0,1 mo 0,05 mm),
koppo3uecToikux kK UFs, 1 HMEIOLMX BHYTPEHHIOK PEXYIIYI0 KPOMKY, KOTOpas
pasiesnser NpoTeKaloUMH Yepe3 COILIO ra3 Ha JBe QpaKLHuH.

Buxpesbie TpyOKH

CrneunaibHO NpelHa3HauYeHHble WIH MOATOTOBJIEHHBIE BHXpEBbiE TPYOKH M HX
cOopku. Buxpesble TpyOKH HMEIOT LMIMHAPHYECKYIO HIIM KOHYCOOOpaszHyIo
¢bopMy, H3roToBieHBl U3 KOppo3necToHkHX K UFs MaTepnanoB MM 3allMiEHb
MOKPBITHEM H3 TaKHX MaTepHalnoB H HMeIOT aHametp oT 0,5 cm ao 4 cMm npw
OTHOLICHHHM UTMHBI K auamerpy 20:1 mim MmeHee, a Takke oAHO wiH Gonee
TAHT€HUHAJIbHOE BXOAHOE OTBepcTHE. TpyOKH MOTyT ObITH OCHALIEHB! OTBOJAMH
COILIOBOrO THIIa HA OJHOM H/IH Ha 0OOMX KOHLIax.

NOACHUTEJNIBHOE 3AMEYAHHUE

[TuTarenbHBl ra3 MmocTymaeT B BUXpPEBYIO TPYOKY IO. KacaTelbHOH € OOHOTO
KOHLIa WM 4Yepe3 3aKpy4MBaIOUIHE JIONATKH MM 4epe3 MHOTOYHCIEHHBIE
TaHT€HI[HAJIbHbIE BXOJHBIE OTBEPCTHUSA BIOJb TPYOKH.

Komnpeccopsl 4 razogyBkH

CrieudanpbHO NpeAHa3HauYeHHbIe HIIH MMOATOTOBJCHHBIC OCEBBIE, LEHTPHQYKHBIE
WId  OObEMHbIE  KOMIIDECCOPHI WM  Ta30[dyBKH, HU3rOTOBJICHHbIE M3
xoppo3uectoikux kK UF¢ MaTepuanoB, Win 3alqMIICHHBIE NMOKPHITHEM M3 TaKHX
MaTepHAIIOB, IPOH3BOAHTENBHOCTBIO Ha BXOJE 2 M /MuH Hin Gonee cmecu UFg u
HECYILEro raza (BOXOPOA WIH TeHii).

[NOACHUTEJIbBHOE 3AMEYAHUE

Takue xoMIpeccopsl H ra3olyBKH OOBIYHO HMEIOT nepenaj aaBieHds oT 1,2:1
oo 6:1.
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5.5.4.

5.5.5.

3.5.6.

5.5.7.

YnioTHenus BpallaAIHXCH BAIOB

CneuuaibHo NpE€AHA3HAUYCHHBIC WJIH MNOoAroToOBJIEHHBIC YIUIOTHCHHUA
BpallaromuXxcCs BallioB, YCTAHOBJICHHBIC HA CTOPOHE I10Ja4YH H HAa CTOPOHE BbIXOJa
JUIA YIUIOTHCHHSA Bajla, COCAHUHAIOUIEIO pOTOP KOMIIpECCOpa WIK POTOP ra3oayBKH
C IPUBOAHBIM JABHUIraTe/IEM, C TEM yTOOKI 06ECTICYHTH HaJACKHYIO I'€pMETH3AUHIO,
MpeaAOTBpAlIAOIIYH0 BBIX0OJ TEXHOJOIHYECKOro rasa Win HaTCKaHHE BO3ayXa HIIH
YIUIOTHAOLICTO ra3a BO BHYTPCHHIOIO KaMEpy KOMIIpecCOopa HJIH Ta3odYBKH,
KOTOpas 3al10JiIHEHa CMECBIO UF6 H HECYIIETO rasa.

Ten1000MeHHUKH 1)1 OXJIaXKACHHA ra3a

CneuuansHo IIpEAHA3HAYCHHBIE HWJIH  NOATOTOBJICHHBLIE T€I'IJIOO6MCHHHKH,
H3TrOTOBJICHHBIE H3 KOppOBHCCTOﬁKHX K UF6 MaTE€pHaJIOB HJIH 3allHIICHHBIC
NOKPBITHEM H3 TaKHX MATEPHAIOB.

Koxyxu pa3geasiioliux 3JieMEHTOB

CneudayibHO TMpeAHAa3HAYeHHbIE WM MOIATOTOBJICHHBIE KOXYXH pPa3leAtoLiuX
3JIEMEHTOB, H3rOTOBIECHHBIE H3 Koppo3uecToikux k UFs MarepuanoB wumm
3alMIICHHBIX [OKPBHITHEM M3 TaKUX MAaTEpPUaNioB, A8 TNOMELIEHHS B HHX
BHXPEBBIX TPYOOK WIH pa3AeNUTENbHBIX COMe.

INOACHHUTEJIBHOE 3AMEYAHHE

OTH KOXXyXH MOTYT NPEACTaB/IATE COOOH LHMIMHAPHYECKHE KaMephl JHAMETPOM
6onee 300 MM 1 tHHOM Gostee 900 MM HITH IPAMOYTOIIbHBIE KAMEPHl CPABHUMBIX
pa3MepoB U MOTYT OBbITH IpeHa3HA4YEHBbIl JUIS YCTAHOBKH B FOPU30HTAIBHOM HJTH
BEPTHKAJIBHOM HOJIOKEHHH.

CucTeMbl nNoAa4u/cCHCTeMbI 0TBO/IA ''mMpoayKTa' U ''XBOCTOB"

CnenyanpHo Np€AHAa3HAYEHHBIE HWJIH TIOATOTOBJICHHBIC TEXHOJIOTHYECKHC
CHCTEMBI HIH oﬁopynoxaarme Uit 000raTHTEIbHBIX YCTAaHOBOK, H3rOTOBJICHHBIC H3
KOpp03HeCTOﬁKI{X K UF(, MaTCpHAJIOB HJIH 3aIIHILCHHBIX NOKPBITHEM H3 TaKHX
MaTE€pHAaJIOB, BKIIOYAIOIIUE:

a) MUTAIOIIKE ABTOKJIABBI, II€YH WM CHCTEMBI, MCIOJIb3yeMBble IJIA IMOAAYH
UF¢ a1 npouecca oborauieHus;

b)  nmecyGmuMaTtopsl (MMM XOJIOAHBIE JIOBYIUKH), HCHOJb3yeMble Ui
BeiBeZicHHs Harpetoro UFs u3 mpotecca oboraieHus Ui MOC/IEAYIOMETO
NepEMELLICHHUA;

C)  CTaHLUHH OTBEPKACHUS WIN OXHWKCHHA, HUCIONb3yeMbIE I BBHIBEACHHA
UFs u3 npouecca oborameHus myrem cxatus u nepesona UFg B skuakyio

WJlH TBEPAYIO Gopmy;

d)  cranuum "npomykra" HIH "XBOCTOB", MCIOJB3yeMBbIE [UIA TepeMelleHus
UF¢ B KOHTEHHEPBI.
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5.5.8.

5.5.9.

5.5.10.

5.5.11.

S.5.12.

CHcTeMbl KOJLJIEKTOPHBIX TPYGONPOBOIOB . -

CreunanbHO npefHa3sHaYeHHbIE WM MOJATOTOBJICHHbIE CUCTEMBI KOJUIEKTOPHBIX
TpyOONMpoBOAOB, M3rOTOBJIEHHBIE H3 Koppo3uecToHkux k UF¢ Marepuanos wid
3aLIMLICHHBIE MOKPHITHEM W3 TaKHX MaTepHasloB, UiA yaepxanusa UFe BuyTpH
a3pOAMHAMHYECKHX KacKaloB. JTa CeTb TpyOONpoBOMOB OOBIYHO NpPEACTaBIIAET
coboii cucreMy ¢ "HBOHHBIM" KOJUIEKTOPOM, Flle KaXIbIM KacKaJ WM Ipymmna
KaCKaZloB COCMHEHBI C KaXKbIM H3 KOJUIEKTOPOB.

BaKyyMHBle CHCTEMbI H HACOChbI

a) CroeunalpHO npeAHAa3HAYEHHblE WJIH TIOATOTOBJCHHBIE BaKyyMHBbIE
CHCTEMBI, NPOU3BOAUTEIHHOCTHIO HA BXOAE 5 M>/MUH MM Gosiee, COCTOSILME H3
BAaKYYMHBIX Marucrpaneil, BaKyyMHBIX KOJUIEKTOPOB H BaKyyMHBIX HacOCOB, H
npenHasHayeHHble 113 paboTsl B cogepxkaiiux UFg ra3oseix cpenax.

b)  BakyyMHbIe HaCOCHI, CHIELHATBHO MPeAHA3HAYECHHbIE HIIH MTOArOTOBICHHBIE
1 paborel B coxmepxkamux UFg ra3soBelx cpegax M H3TOTOBJIEHHBIE H3
koppo3uecToiikux k UFs MaTepHasoB WM 3alUMILEHHBIX MOKPBITHEM M3 TaKHMX
MaTepHasioB. B 3THX Hacocax MOTYT HCMONB30BaThCH (TOPHCTO-YTIIEPOAHBIE
YIUIOTHEHHS U CTieUHaIbHbIE paboune )UIKOCTH.

CnenManbHble CTONMOPHBIE H PeryJMpYIOlHe KIanaHbl

CneunanbHble  npeJHa3HaYeHHbIE WIAM  TOATOTOBICHHBIC  PYUYHBIE MM
aBTOMATHYECKHE CTOMOPHBIE W DETYIHPYIOLIHE KjIaNnaHbel CUIb(QOHHOIO THIIA,
M3rOTOBJIEHHBIE M3 Koppo3uectoHkux K UF¢ MaTepwnoB unm 3amMuieHHEBIE
MOKPBITHEM M3 TaKHX MaTepHaioB, AuaMmeTpoM oT 40 g0 1500 MM 1 MOHTaXa B
OCHOBHBIX M BCIIOMOIaTeJbHBIX CHCTEMaX YCTAHOBOK a3pOJHHAMHYECKOTrO
oborateHus.

Macc-cnekTpomeTpbl/HcTOYHHKH HOHOB A58 UFg

CneunanpHO MpeAHa3HaYeHHblE WM MOJATOTOBJIEHHBIE MAarHUTHBIE WIIH
KBaJpYTOJIbHbIE MacC-CIEKTPOMETPHI, CIOCOOHBIE MPOW3BOAUTL NPSIMOH OTOOp
npo6 rnonaBaeMoii Maccel, "MpoaykTa" WM "XBOCTOB" M3 ra3oBbix NotokoB UFs u
o6afaroniye noJHeIM HabOPOM CIIEAYIOIIMX XapaKTePUCTHK:

1.  VYnensHas paspeuiaroulas CHOCOOHOCTH MO Macce cBbile 320;

2. Conepmar HCTOYHHKH HOHOB, M3TOTOBJICHHBIC W3 HHXpOMA HJIH MOHEA
HJIH 3a1LULICHHBIE ITOKPBITHEM M3 HHUX, HJIH HUKCIIHPOBAHHBIC,

3.  CogpepxaT HOHH3ALMOHHBIE HCTOYHHKH ¢ GoMOapAMPOBKOH 3JIEKTPOHAMH;
4. Conepar KOJUIEKTOPHYIO CHCTEMY, IPUTOIHYIO JUI1 H30TOMHOTO aHAN3a.

Cucremsi otaesienus UFg oT Hecyiuero rasa

CrneunaibHO Npe€aHasHAYCHHbIE WM  TIOATOTOBJICHHBIE TEXHOJOTHYCCKHE

cucreMsl A otaeneHus UFg oT Hecyluero ra3a (Bogopoa WiTH rejus).
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S3.6.

ITOACHUTEJIBHOE 3AMEUAHHE

DTH cHCTeMBl mpefHa3sHaueHbl M1 cokpaueHus comepxaHus UFe B Hecyiem
raze OO0 OJHOH YacTM HAa MH/UTHOH HWJIHM MeHee U MOIyT BKJIIOYaTh TakKoe
obopynoBaHue, Kak:

a)  KpHOTEHHBIE TEIIOOOMEHHHKH M KPHOCENapaTopbl, CIOCOOHBIE CO3AaBaTh
TemmepaTypsi -120°C win MeHee, WiH

b)  GJ0OKHM KPHOr€HHOI'O OXJIAXIEHHS, CIOCOOHEIE CO31aBaTh TEMIIEPATYPBI
-120°C uan Menee, win

c)  On0KH pa3lenuTEeNBHBIX COMeN WM BHXpeBBIX TpyOok mna otaeneHus UFg
OT HECYyUIero rasa, Hiu

d)  xonoxusie noBymku UFg, cniocoGHsle co3maBath Temmepatypbl -20°C wiu
MEHee.

CnenuajabHo npeaHazHa4YeHHbIC HJIH HOXrOTOBJICHHBLIC CHUCTEMBI,
oﬁopyzxonaﬂue H KOMNIOHCHTHI [JA HCINOJb3OBAHHA HAa YCTaHOBKax
XHMHYECKOro o0MeHa HIH HOHOOOMEHHOr0 oforameHust

BBOJHOE 3AMEYAHHE

He3HaunTenpHOE pasnuyHe H30TOMOB ypaHa MO Macce NMPHBOAMT K HeOOIbLIMM
H3MCHEHHAM B  PaBHOBECHH XHMHMYECKHX pPEaKLHMH, KOTOpbIE MOTYT
HCIOJIb30BAaTbCS B KA4YEeCTBE OCHOBBI I pa3le/iCeHUs H30TOMOB. Y CIHEIIHO
paspaboTaHO 1Ba MpoLeCCa: JKHAKOCTHO-KHMAKOCTHBIA XMMHYECKHH OoOMeH H
TBEPIO-)KHIKOCTHBIH HOHHBIH OOMEH.

B mpolecce XHAKOCTHO-XHIKOCTHOTO XHMHYECKOro oOMEeHa B INPOTHBOTOKE
NPOMCXORUT B3aUMOJCHCTBHE HECMELIMBAIOIIUXCA XHAKHX (a3 (BOAHBIX HIH
OpPraHHYECKHX), YTO HOPUBOAUT K 3bGeKTy KacKaJupoBaHHA THICAY CTagui
pasgenenusa. Bopguas ¢asa cocTOMT M3 XJIOpHZAA ypaHa B pacTBOpE COJNSHOH
KHCJIOTBI; OpraHuyeckas ¢as3a COCTOMT M3 IKCTpPAreHTa, CONEPIKAIIEro XJIOPHI
ypaHa B OpraHM4YeCKOM pacTBOPHTEIE. KoHTakTHBIMH ~ QHIBTpaMH B
pa3JenMTeNbHOM Kackale MOTyT SBJATHCS KUIKOCTHO-XKHUIKOCTHbIE OOMEHHBIE
KOJIOHHBl (TaKue, KaK HUMITyJbCHbIE KOJIOHHBI C CETYaTbIMH TapeikaMH) HIH
KHAKOCTHbIE LEHTpUYXHble KOHTakTHbie ¢uisTpsl. Ha o0oux KoHLax
pa3feNMTENbHOIO Kackaaa B Henix obecrnedeHHs pediilokca Ha KaKAOM KOHIE
HeoOXOJHMBI XHMHUYECKHE TIpeBpalleHHs (OKMUCIEHHE H BOCCTaHOBJIEHHE).
I'maBHas 3a7aya KOHCTPYKIMH COCTOHUT B TOM, YTOOBI HE JONMYCTHTH 3arpsi3HEHUs
TEXHOJIOTHYECKMX IOTOKOB HEKOTOPBIMH HOHaMU METaOB. B cBia3u ¢ 3TUM
HCIIOJIb3YIOTCA [UIaCTHKOBBIC, MOKPBITbIE IUIACTUKOM (BKJIIOYas MpPHMCHEHHE
GTOpHPOBaHHBIX YIJICBOJAOPOAHBIX TOJIMMEPOB) H/HIM IOKPHITHIE CTEKJIOM
KOJIOHHBI H TPyOONPOBO/BIL.

B TBepno-KHIOKOCTHOM HOHOOOMEHHOM ripolecce 00OrameHHe IOCTHUraeTcs
MOCPEeACTBOM aacopbuuu/aecopbuuu ypaHa Ha CHEHUMAIBHOH, O4YeHb OBICTPO
AeHcTByIOIEeH HOHOOOMEeHHOH cMone und aacopbente. PactBop ypana B
CONSIHOM KHCJIOTE M JpYrHe XHMHYECKHE PpEeareHThl MpOMYCKaloTCsa 4Yepes
IHJIHHAPHYECKHE 00OraTHTE/NbHbIE KOJIOHHBI, COZEp)KALIME YIUIOTHEHHBIE CIIOH

20



5.6.1.

5.6.2.

5.6.3.

ancopbenTa. Jlng moanep>kaHus HENMPEPHIBHOCTH Npouecca HeobXxonuMa cHcTeMa
pedrokca B wessx BHICBOOOKIEHHMS ypaHa M3 agcopbeHTa oOpaTHO B JKHIKHI
MOTOK, ¢ TeM 4ToObl MOXxHO ObuT0 cobpate "npoaykt" u "xBoctel". 3TO
JNOCTHraeTcs IIyTeM MCHOJb30BAaHHA MOAXOMAIIMX XHMHUYECKHX pPEarcHTOB
BOCCTAHOBJIEHHS/OKUCIICHHS,  KOTOpbl€  TOJHOCTBIO  PEreHEepUpYyOTCS B
Pa3JeNbHBIX BHEIUHMUX METIAX H KOTOpble MOryT YaCTHYHO PEreHEPHpOBAThCS B
CaMHMX H3O0TOINHBIX pa3Je/UTeNbHBIX KOJOHHaX. [lpucyTcTBHe B mpouecce
ropsiYuX KOHLEHTPHUPOBAHHBIX PacTBOPOB COJIAHOH KHCIOTHI Tpebyer, 4TOOBI
obopynoBanve OBLJIO H3rOTOBJIEHO K3  CNELMAIbHBIX  KOPPO3HECTOMKHX
MaTEpPHAJIOB HJIH 3aILHILIEHO TOKPHITHEM U3 TAKHX MAaTEpPHAJIOB.

KHIKOCTHO-KHAKOCTHBIE 00MeHHbIEe KOJTOHHbI (XHMHYECKHIT 00MeH)

[IpOoTHBOTO4YHBIE KHAKOCTHO-)KMIOKOCTHbIC OOMEHHBIE KOJIOHHBI, HMEKOLIHE
MEXaHHYEeCKHH CWIOBOH BBOJ (T.€. HMIYJIBCHBIE KOJOHHBI C CETYAaTBIMH
TapeJIKaMH, KOJIOHHBI C TapeIKaMHi, COBEPIIAIOILIMMH BO3BPATHO MOCTYTATEIbHbIE
JBM)KEHHS, U KOJOHHBI ¢ BHYTPEHHUMH TYpOMHHBIMH CMECHTEIIIMH), CIIELIHAIBHO
NpeJHAa3HAYCHHBIE MM  TOArOTOBJEHHBIE JUIA o0OramieHHs ypaHa ¢
MCTIO/Ib30BaHHEM TIPOIIECCa XMMHYECKOro OOMEHa. Jlis  KOppO3HOHHOM
YCTOHYHBOCTH K KOHUEGHTPDHPOBAaHHBIM pacTBOpaM COJITHOM KHCIJIOTBI 3TH
KOJOHHBI M KX BHYTPEHHHE KOMIIOHEHTBHI HM3TOTOBJIEHBI M3 MOIXOIAIIMX
IUIaCTHKOBBIX MaTepHasioB (TakuX, KaK (TOPUPOBaHHBIE YTJIEBOJOPOIHBIE
MOJMMEPBI) MM CTEKIIAa MM 3allMUICHBI MOKPBITHEM M3 TAaKMX MAaTepHalIoB.
KosnoHHbl cnpoexkTHpoBaHBl Ha Kopotkoe - (30 cekyHH HIM MeHee) Bpems
NPOXOX/JIEHUS B KacKae.

LeHTpH}yXKHbIE  KHAKOCTHO-)KUIKOCTHBIE KOHTAKTHbIe  QHALTPBHI
(xuMHYecKHit 00MeH)

HeHntpudyxHble KHAKOCTHO-)KHAKOCTHBIC KOHTAKTHBIE (DHILTPBI, CNEHHAIBHO
NpefAHa3Ha4YeHHbiE WM [OArOTOBIEHHBIE M1 oOoraieHus ypaHa C
MCIIOJIb30BAHHEM TMIpoliecca XMMHYECKOro obMeHa. B Takux KOHTaKTHBIX
GWIbTpPax MCMONB3YETCH BPALICHHE IJIA MOMY4YEHHS OPraHMYECKHX M KHMIKHX
MOTOKOB, a 3aTeM LeHTpoOeXxxHas cuia Uis pasgencHus ¢a3. Jlias KoppO3HOHHOH
CTOHKOCTH K KOHLICHTPHPOBAHHBIM pacTBOpPaM COJSIHOH KHCIOTBI KOHTaKTHbIE
GUIBTPBl M3TOTABIMBAIOTCA M3 COOTBETCTBYIOIMX IUIACTHKOBBIX MaTE€pHasoB
(Takux, KaK (TOPUPOBAHHBIE YTNIEBOAOPOIHBIE MMOJUMEpPHI) HIM MOKPHIBAIOTCS
HUMH WIH cTekioM. LleHTpudYKHbIE KOHTAKTHbIE QHIIBTPBI CIIPOEKTHPOBAHbI HA
kopoTkoe (30 cexyHI HTH MeHee) BpeMs IIPOXOKACHHUA B KacKaje.

CucTembl H 000pyAoBaHue 1JI BOCCTAHOBJIEHHA YpaHa (XHMHYeCKHIH o0MeH)

a) CneuwanpHO  npeaHasHa4YeHHbIE  HJIH  [OATOTOBIEHHBIE  AYEHKH
3JEKTPOXUMHYECKOTO BOCCTAHOBJICHUA JUIS BOCCTAaHOBJICHHS YpaHa M3 OJHOrO
BAJICHTHOIO COCTOSHMS B ApYyroe Iuls oOOralieHHs ypaHa C HCIOJIb30BaHHEM
npoiiecca XMMH4eCKoro ooMcHa. Martepuaisl syeek, HaXoAAIHeCs B KOHTAKTe C
TEXHOJIOTMYECKUMH  PAacCTBOpaMH, JOJDKHBI OBITH  KOPpPO3HMECTOHMKHMH K
KOHLIEHTPHPOBaHHBIM PacTBOPaM COJIAHOH KHCJIOTHI.
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5.6.4.

[TOSICHUTEJIBHOE 3AMEYAHHE

KaTtoaueiii oTcek sAueiiKH J0KEH OBITh CIPOEKTHPOBAaH TakMM 00pa3oM, YyToObI
NpeJOTBPaTHTh MOBTOPHOE OKHMCJIEHHE ypaHa [0 00jiee BEICOKOrO BajIEHTHOrO
coctodHua. Jlna ynepkaHus ypaHa B KaTOJAHOM OTCEKe f4eHKa MOXET HUMETb
HeNmpoHUIAEMYIO AHa(parMeHHYI0 MEMOpPaHy, H3FOTOBJICHHYIO H3 CMELIHAIBHOTO
KaTHOHHO-OOMEHHOro MartepHana. Karoa COCTOMT M3 COOTBETCTBYIOLIETO
TBEPAOro NPOBOAHHKA, TAKOIO, KaK rpadur.

b) ChnelHaibsHO NpCAHa3HA4Y€HHBIE HWIHW TMOAIOTOBJICHHBIE CHCTCMBI IUIA
H3BJICYCHHUA U+4 H3 OpraHH4Y€CKOro IOTOKa, pEryjJHpoOBaHUA KOHUCHTPALHH
KHCJIOTBI M IJIA 3AlIOJTHEHHA AYCCK IJICKTPOXUMHYECKOrO BOCCTAHOBJICHHA HA
IMPOXU3BOACTBEHHOM BBIXOJE KacKaaa.

[NOACHUTEJIbBHOE 3AMEYAHUE

OTH CHCTEMBI COCTOAT M3 O0OOpYZOBaHHA ISKCTPAKLUMH pacTBOPHUTEIEM Ui
orronkn U™ u3 opranmueckoro notoka B KMIKHMil pacTBOp, 06OpyIOBaHHSA
BHIMAPHBAaHHA W/WIK Apyroro o60pynoBaHHS I DOCTH)KEHHSA PErYTHPOBKH H
KOHTPOJIS BOXOPOXHOTO 1OKA3aTeNs, K HACOCOB WM JPYTUX YCTPOHCTB NepeHoca
JUIS 3aII0JTHEHHS A4YEEK EKTPOXMMHUYECKOro BoccTaHoBIeHH. OCHOBHas 3aaya
KOHCTPYKLIMH COCTOHMT B TOM, 4TOObI M30€XaTh 3arpsA3HEHHs MOTOKA XHIKOCTH
MOHaMH HEKOTOpBIX MeTajoB.  CrnemoBaTenbHO, Te YacTH 00OpymOBaHHs
CHCTEMBI, KOTOpbI€ HAXOHATCA B KOHTaKT€ C TEXHOJOTHYECKHM [OTOKOM,
H3rOTaBJIMBAIOTCA M3 COOTBETCTBYIOIIHX MAaTEPHAIOB (TaKHX, KaK CTEKIIO,
(GTOpHPOBaHHBIE YTIIEBOAOPOIHBIE TOJHMEPBI, CyabdaT noaudeHuna, cynsdoH
noaudupa U NPONUTAHHBIA CMOJIOH rpaQuT), HIM 3aLUMILEHBI MOKPHITHEM H3
TaKHX MaTEpHaJIOB.

CHcTeMBbl OATOTOBKH MHTAHHA (XHMHYECKHI 00MeH)

CnenyanbHo NpEeaAHa3Ha4YCHHBIC HIIH NOoATrOTOBJICHHBIC CHCTCMBbI JUIA
NpoOU3BOACTBA MHTATCIIBHBIX PAaCcTBOPOB XJIOpHIA YpaHa BBICOKOM YHCTOTHI A
YCTAHOBOK 10 pa3a€jICHHIO H30TOIMOB YpaHa METOLOM XHMHYECKOIo obMeHa.

[TOACHUTEJIBHOE 3AMEYAHHE

DTH CHCTEMBI COCTOAT M3 O0OOpYyAOBaHMA JUIA DACTBOPEHHs, 3KCTPAKLHH
pPacTBOpHTENIEM H/WIH HOHOOOMEHHOTrO OOOpYHNOBAaHHA A OYMCTKHM, @ TaKxkKe
3IEKTPONMTHYECKHX fueek Mis BoccranoBienns U™ wmn U™ B U B amux
CHCTEMaX MPOU3BOIATCA PACTBOPHI XJIOPU/A YPaHa, B KOTOPBIX COIEP)KUTCS JIMILb
HECKOJIbKO 4YacTel Ha MHJUIMOH METAUIMYECKHX BKJIIOYEHHH, TaKHX, KaK XpOM,
Keje30, BaHAIUWH, MOMHONEH H JPYTHMX [ABYXBAJEHTHBIX HX KaTHOHOB WM
KaTMOHOB C OoJsbiIeH BalE€HTHOCTBIO.  KOHCTPYKLIHMOHHBIE, MaTepHasbl JUIA
JMEMEHTOB CHCTEMBI, B KOTOpOH o6paGateiBaercs U BEICOKOH 4MCTOTH
BKJIIOYAIOT CTEKJIO, (DPTOPHPOBAHHBIE YTIEBOAOPOAHBIE TOJHUMEPHI, rpadHT,
MOKPBITHIH MOJUBUHWI-CYIb(MATHBIM HIH NOMHIQHP-CYIPOHHBIM IIaCTHKOM U
NPONUTAaHHbIH CMOJIOH.
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5.6.5.

5.6.6.

5.6.7.

CHcTeMbl OKHC/IEHHS YpaHa (XUHMHYeCKHI 00MeH)

CneunanbHO NPpEAHAa3HAYECHHBIC UJIH MOATOTOBJICHHBIC CHCTEMBI IJIA OKHCJICHHA
+3 4

U” B U+ IJIA BO3BpallleHHA B KacKal pa3J€/ICHHA HM30TOIIOB ypaHa B IIpoLIECCE

oboraieHus METOAOM XHMHYECKOro oOMeHa.

I[MOACHHUTEJIBHOE 3AMEYAHHE
OTH CHCTEMBI MOTYT BKJIIOYATh TaKHE IEMEHTBI, KaK:

a)  oOopynoBaHHe A KOHTAaKTHPOBAaHHMS XJOpa H KHCJIOpOJa C BOAHBIMH
spdmoeHTaMu U3 000OpYNOBaHHSA pa3JeNicHHs H30TOMOB H JKCTPAKLIUH
obpasopamierocs U™ B oGemHeHHBIi  OpraHMueckuii  TOTOK,
BO3BpAILAIOIHICA H3 IPOH3BOACTBEHHOTO BBIX0/2 KACKaJa;

b)  obGopynoBaHHe, KOTOPOE OTAEIAET BOXY OT COJNITHOH KHCIOTHI, 4TOOBI BOAA
M KOHLIEHTPUPOBAHHAs CONIAHAsA KHCIOTa MOITH Obl OBITH BHOBb BBECHBI B
APOLECC B HY)KHBIX MECTaX.

BbicTpo pearupyomue HOHO0OMeHHbIE CMOJIbL/agcopOeHThI (HOHHBIH 00MeH)

BeIicTpo pearupyroirie HOHOOOMEHHBIE CMOJBI MM aJCOpOEHTHI, CreunalbHO
npenHa3sHaYeHHblE MM  MOArOTOBJIEHHbIE AN oOorameHMs ypaHa
HCIIOJB30BAHMEM MpPOLIECCA HMOHHOTO OOMEHa, BKJIIOYAas TOPUCTBIE CMOJIBI
MaKpOCETYaTOH CTPYKTYpPhl W/HIH MeMOpaHHbIE CTPYKTYpPhI, B KOTOPBIX aKTHBHbIE
rpynnbl  XUMHYECKOro OOMEHa OrpaHMYEHBI MOKPBITHEM Ha MOBEPXHOCTH
HEAKTHBHOHM IMOPHUCTOH BCIIOMOTaTENbHOH CTPYKTYPBHl, H IpyrH€ KOMIIO3HTHBIE
CTPYKTyphl B m060i npuemieMoit ¢opMe, BKIIOYAs YaCTULBI BOJOKOH. OTH
HOHOOOMeHHBIE CMOJBl/afncopbeHTsl uMeroT auaMerpbl 0,2 MM HMIM MeHee H
JODKHBI OBITh XAMHMYECKH CTOMKMMH IO OTHOLICHHIO K pacTBOpaM
KOHLICHTPHPOBAHHOW COJISHOH KHCIOTBI, @ TaKXke MJOCTaTOYHO [MPOYHBI
¢u3MUeCcKH, ¢ TEM YTOOBI UX CBOMCTBA HE YXYAIIAIUCh B OOMEHHBIX KOJIOHHAX.
CMonbl/ancopOeHThl CENUANBHO MpeJHa3sHAuYeHbl IS MOJNyYEHHUS KHHETUKH
O4YeHb OLICTpOro OOMEHa HM30TOMNOB ypaHa (JUIMTENBHOCTH nojiyobOMeHa MeHee
10 cexyHn) u 06s1aAaI0T BO3MOXKHOCTBIO pabOTaTh IpU TEMIIEPATYPE B AHANa30HE
ot 100°C go 200°C.

HonooOMeHHbIE KOJIOHHLI (HOHHbIH 00MeH)

[MHapHuyeckue KOJIOHHBI auamerpoM Oonee 1000 MM gns yhepkaHHA H
OAIepXKaHUA ~ 3alOJIHEHHBIX  CJI0OEB  HOHOOOMEHHBIX  CMOJ/aJCcOpOEHTOB,
CIeUNAIbHO MpeqHa3HaYeHHBIC WIKH MOATrOTOBJIECHHbIE A 00OralleHus ypaHa C
MCIIOJIB30BAaHHEM HOHOOOMEHHOrO Ipounecca. OTH KOJIOHHBI H3rOTOBJIEHBI M3
MarepuanoB (TaKMX, KaK THTAaH WIH (TOpPHPOBAHHBIE YTIEBOJOPOIHBIE
MOJHMEDHI), CTOHKHX K KOppO3HH, BBI3bIBAEMOH pacTBOpaMH
KOHLIEHTPHPOBAHHON CONSHOM KHUCJIOTHI, WJIM 3AINMILEHBI MOKPBITHEM M3 TaKMX
MaTepHaloB U CocoOHBI paboTaTh NpH TeMmneparype B Auanasone ot 100°C no
200°C u gaBnennu Beiue 0,7 MIla (102 ¢pyHt/kB. qroiim).
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3.6.8.

3.7.

HonooOMeHHbIe CHCTeMBI peduiiokca (HOHHBIH 00MEH)

a) CneumanpHO  mnpenHa3Hady€HHblE  MJIM  [OATOTOBJIEHHBIE  CHCTEMBI
XHMHYECKOTO MM JJIEKTPOXHMHYECKOrO  BOCCTAHOBJIECHHA  [UIA
pereHepauuu peareHTa(oB) XUMHYECKOTrO BOCCTaHOBJICHHUS,
HCIOJIb3yeMOro(bix) B KackaJax HOHOOOMEHHOro oboraileH!s ypaHa.

b) CneuuanbHO npelHAa3HAYeHHbIE WM  TOATOTOBJIEHHBIE  CHCTEMBI
XMMHYECKOr0 HJIH JJIEKTPOXHMHYECKOTO OKHCIICHHs [UIA pereHepauHu
peareHTa(0OB) XMMHYECKOrO OKHCIEHHs, MCIOIb3yeMOoro(blx) B KacKaaax
HOHOOOMEHHOro oforaileHH!s ypaHa.

[NIOACHUTEJIBHOE 3AMEYAHUE

B npouecce HOHOOOMEHHOro OOOrallleHHs B KayeCTBE BOCCTAaHABIHBAIOLLETO
KATHOHA MOXET HMCIO/Ib30BAThCA, HAMPHMEp, TpeXBaleHTHbIH TuTal (Ti™), U B
3TOM ClIy4ae BOCCTAaHOBHTENbHas CcHcTeMa OyneT BeipabaThIBaTh Ti"
nocpeacTBoM BoccTanoBenus Ti™,

B npouecce B KauecTBE OKHCIHMTENSA MOXET HCIOIb30BAThCA, HalpHMEP,
+

TpexBaneHTHoe xene3zo (Fe %), H B 3ToM cllyyae CHCTEMa OKMCICHHA Oyaer

BoipabaTeiBath Fe' nocpencrsom okucrnenns Fe'™.

CneunajibHo npeaiHazHAYECHHBIC HJIH NMOATOTOBJ/ICHHbLIC CHCTEMBI,
oﬁopyuonanne H KOMIIOHE€HTbI JJIf HCIO0Jb30BAHHA B JIA3CPHBLIX
000raTHTEJbHBIX YCTaHOBKaX

BBOJHOE 3AMEYAHUE

CylecTBYIOIME CHCTEMBI UL 000raTHTENbHBIX MPOLIECCOB C HCIONb30BAHUEM
na3epoB AENATCA Ha [BE KaTErOpUH: Te, B KOTOpLIX paboueil cpenoil sBIf0TCA
napel aTOMapHOTO YpaHa, H Te, B KOTOpbIX pabouel cpeloi sSBIAIOTCA Mapbl
ypaHoBoro coeuHeHus. OOLIMMH Ha3BaHUAMM U1 TaKHX MPOLIECCOB ABJIAIOTCS:
nepBas KaTeropus - Jja3epHoe pas3jie/ieHHe H30TONOB MO METOAY aTOMapHBIX
napoB (AVLIS mm SILVA); Bropas Karteropus - MOJEKYISPHBIA METOX
nazepHoro pasaenenus uzoronoB (MLIS wmu MOLIS) u xumudeckas peakuus
nocpeacTBoM H30upaTensHOH mo u3oTomaM JnasepHod akTuBauuu (CRISLA).
Cucremsl, 000pyAOBaHHE U KOMITOHEHTBI I YCTAHOBOK Jla3epHOro oforalieHHs
BKJIIOYAIOT: a) YCTPOMCTBa I NOJAayH NApoB METAUIHYECKOro ypaHa (Ui
n30HpaTeIpHOH HOTOMOHH3AIMH) WIK YCTPOHCTBA UIA MOJAYH MApOB YPaHOBOTO
coeMHeHUs (W14 GOTOAMCCOLMAUMM WIM  XHMHYECKOHM  aKTHBalLUH);
b) ycrpotictBa g cbopa oboraieHHOro H 06¢JHEHHOTO METAJUTHYECKOTO ypaHa
B Ka4ecTBe "MpoayKTa" U "XBOCTOB" B EPBOM KaTeropuu U YCTpoHCTBa s cbopa
Pa3JIOKEHHBIX WIH BBILIEAIIMX U3 PpeaKi[ii COCAUHEHUH B Ka4eCTBe "MPOAYKTa" U
HeoOpaboraHHOro Marepvana B Ka4yecTBE "XBOCTOB" BO BTOPOH KaTErOpHH;
c) paboume nasepHbie CHCTEMBI I M30MpaTeabHOro BO30OYXIEHHA H3OTOIOB
ypaHa-235; u d) obopynoBaHue uis MOATOTOBKH NOAA4YH H KOHBEPCHH NPOMYKTA.
Benencteue CIIOKHOCTH CHEKTPOCKONUH aTOMOB M COEAMHEHHH ypaHa MOXET
noTpeboBaTbCcs MCHONb30BaHME JIO00OH M3 psAja HMEIOUMXCA  JIa3epHBIX
TEXHOJIOTHH.
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5.7.1.

3.7.2.

5.7.3.

Erom

IMMOACHUTEJIBHOE 3AMEYAHUE TN

MHorue u3 KOMIIOHEHTOB, MEPEYUCIEHHBIX B J3TOM pasjesie, BCTYNAlOT B
HEMOCPEACTBEHHbIH KOHTAKT ¢ NapaMH META/UIHYECKOTO YPaHa WiIH C XHIKOCTBIO,
WIN C TEXHOJIOTHYECKUM razom, coctosiiiuM U3 UFg unu cmecu u3 UFg u apyrux
razoB. Bce moBepxHOCTH, KOTOpbie BCTynarT B KOHTakT ¢ ypaHoM uiad UFg,
NOJHOCTBIO H3TOTOBJEHBI H3 KOPPO3HECTOMKHUX MAaTepHajiOB WM 3allUIIEHBI
NOKPBITHEM M3 TaKHX MarepuaoB. [[ng wueneid paszmena, OTHOCAIIErocs K
KOMIIOHEHTaM 00OpyIOBaHUA 1A Na3epHOro oboraieHHs,, MaTepHasIbl, CTOHKHE
K KOPpPO3HH, BBI3BIBAEMOH IapaMH WM KHIKOCTAMH, COJEpXaUlMMHU
METALIMYECKHH ypaH WJIM YpaHOBBIE€ CILIABBI, BKJIIOYAIOT MOKPHITHIA OKCHIOM
HTTpHA IpaUT M TAHTAI; U MaTepHalibl, CTOHKHE K KOppO3uH, BbI3biBaeMoi UFg,
BKJIIOYAIOT ME[b, HEPXKABEIOIIYI0 CTab, AIIOMHHHUH, aJIOMHUHHEBBIE CIUIaBBI,
HHKEJIb WIM cIuiaBel, cojepxamde 60% Hukena u 6onee, u croidkue Kk UFg
MOJTHOCTHIO HTOPHPOBAHHBIE YTJIEBOJOPOIHBIC TIOJIUMEPHI.

Cuctemnl BhinapuBanus ypana (AVLIS)

CneunaipHO npeJHa3HaYeHHBIE WIH NOATOTOBJIEHHBIE CHCTEMBI BBINAPHBAHUSA
ypaHa, KOTOpblE€ COJAEpXAaT BbICOKOMOIIHBIE TMOJOCOBhIE WIH pacTpOBble
3JIEKTPOHHO-Ty4YeBble MYIIKH C NepefaBaeMOi MOIIHOCTBIO Ha MHUIEHb Oonee
2,5 xkBt/cm.

CucTteMbl 175 00paboTKH KHAKOMeETA/LIMUecKoro ypana (AVLIS)

CneuyanbHo Np€AHAa3HAYCHHBIC WJIH MOATIOTOBJICHHBIC CHCTEMBI IJIA 06p360TKPl
JXKHAKOro MeETalia A pacIiviaBJICHHOIO YpaHa HJIH YpPaHOBBIX CIJIAaBOB,
COCTOALIME U3 THITICH H OXJIAXAAIOUIETO oGopy,uosamm IS THIJIEH.

[NTOACHUTEJIBHOE 3AMEUYAHUE

Turax W apyrue KOMITOHEHTHI 3TOH CHCTEMBI, KOTOpPbIE BCTYMAIOT B KOHTAKT C
pacIUIaB/ICHHBIM YpaHOM WJIH YPaHOBBIMH CIUIaBAMH, H3rOTOBJICHBl M3
KOPPO3HECTOHKHX M TEPMOCTOMKHMX MATEPHUAIOB HJIM 3alIHILIEHHBIX MOKPHITHEM

M3 TakdX MaTepuasioB. [IpHeMiieMble MaTepHaibl BKIIOYAIOT TaHTa, MOKPBITBIH

OKCHAOM  UTTpUs  rpadur, rpaduT, NOKPHITBIH  OKHCIaMH  JPYTHX
PEIOKO3EMENBHBIX 2JIEMEHTOB HIH HX CMECAMH.

Arperatpel a8 c6opa ''mpoaykra" M ''XBOCTOB'" MeTA/IMYECKOIO
ypaHa (AVLIS)

CrneunanpHO NpEAHAa3HAYEHHbIE WM MOArOTOBIEHHBIE arperatel At cOopa
"npoaykTa” U "XBOCTOB" METAITMYECKOro ypaHa B XHKOH HIIH TBEpAOH (opMe.

MNOACHHUTEJIBHOE 3AMEYAHHUE

KOMMNOHEHTHI 3TUX arperaroB H3roTOBJICHB! H3 MaTEPHAIOB, CTOHKHX K HarpeBy H
KOPPO3HM, BI3bIBAEMOH NApaMH METALTHYECKOrO YpaHa WM >KHAKOCTBIO, HJIM
3aIIMIICHBI NOKPBITHEM H3 TaKHX MaTepHaloB (TaKUX, KaK NOKPBITEIA OKCHAOM
UTTpHA TpadHT WIK TaHTAT) H MOTYT BKJIIOYATh B ce0s TpyOONpPOBOMBI, KJIaNlaHkl,
wrynepa, "xenoba", BBOAbI, TENIOOOMEHHUKM H KOJUIEKTOpHbIE TUIACTHHHI I
MAarHMTHOIO, 3JIEKTPOCTaTHYECKOTO HIIH IPYTHX METOIOB pa3ieieHH .
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5.74.

3.7.5.

5.7.6.

5.7.7.

5.7.8.

5.7.9.

Koxyxu pasaeanteasHoro moay.as (AVLIS)

CrneunanbHO mnpeaHa3HAaUYE€HHblE MM TIOArOTOBJICHHBIE UMIMHAPDHYECKHE HIIM
NpAMOYTOJbHBIE KaMepbl s [IOMELIEHHS B HHUX HCTOYHHKA [apoB
METaJTHYECKOrO YpaHa, 3JIEKTPOHHO-Ty4€BOH MyLIKH U KOJUIEKTOPOB "MpoaykTa”
1 "XBOCTOB".

INOSAACHHUTEJIbHOE 3AMEUYAHHUE

OTH KOXYXH MMEIOT MHOXECTBO BXOJHBIX OTBEPCTHH [id [OJAYH
3JIEKTPOMUTAHUA M BOJBI, OKHA JJIf JIa3€PHBIX MYYKOB, COENHHEHHH BAaKYyMHBIX
HACOCOB, a TaKke /Ui JMarHOCTHKH W KOHTPOJSA KOHTPOJIbHO-U3MEPHUTEBHBIX
npubopoB. OHH HMEIOT NMpPHCNOCOONEHHUS IS OTKPLITHA M 3aKPbITHSA, YTOOBI
o0ecneyuTh 00CTYyKHBAaHHE BHYTPEHHHX KOMIIOHEHTOB.

CBepx3ByKOBbIe pacliHpHUTebHbIE conaa (MLIS)

CroeuManbHO  MpeJHA3HAUYEHHBIE MM [OATOTOBJEHHBIE  CBEPX3BYKOBbIE
paciuMpHTelbHbIE comna Juisa oxaaxaeHus cmeceit UF u Hecymero rasa go 150°K
WY HHXeE U Koppo3uecTtoiikue k UFs.

KoanekTopsl npoaykTa nsartugropucroro ypana (MLIS)

CneuxasbHO TpefHa3HAYEHHBIE WM IOATOTOBJIEHHBIE KOJUIEKTOPHI TBEPAOIO
npoxykra narudropucroro ypana (UFs), coctosimue U3 QuabTpa, KOUIEKTOPOB

yIApHOTO WK LMKJIOHHOTO THIIA WJIK HX COYETaHHH H KOpPPO3UECTOMKHE K cpesie
UFs/UFs.

Komnpeccopsl UF6/Hecymero raza (MLIS)

CrneunanbHO npeaHa3sHauYeHHbIE WIH MOATOTOBIEHHBIE KOMIIPECCOPHI ULl cMecer
UF 1 Hecymiero rasa g JuiMresnbHoH dkciutyaTauuu B cpene UFs. KoMnoHeHTst
3THX KOMIIPECCOPOB, KOTOpPHIE BCTYNMAOT B KOHTAKT C HECYLIHM Ta30oM,

H3roTOBJIIEHB M3 Koppo3uecTodkux Kk UF¢ MatepuanoB WM 3aLIMLICHBI
MNOKPBITHEM U3 TAKMX MAaTEPHAJIOB.

YniaoTHeHus Bpamawoummxcsa pajaos (MLIS)

CnemyajibHO ~ NpeAHa3Ha4YeHHbIE  WIH  HOATOTOBJIEHHBIE  YIUIOTHEHHSA
BpALIAIOUIMXCA BAJIOB, YCTAHOBJICHHBIE HA CTOPOHE MOJaYH U Ha CTOPOHE BBEIXOAa
JUIS YIUIOTHEHHS Baja, COENUHSIOLIErO POTOpP KOMIIpeccopa C IPHBOAHBIM
JIBHraTeNieM, ¢ TeM uToObl 00ecrnedynTh HALEKHYI0 TepMETH3alHIO,
NpeAOTBPAIAIOLIYIO BHIXO/J TEXHOJOTHYECKOro ra3a Wi HaTeKaHHE BO3AyXa WK
YILUTOTHSIOUIErO ra3a BO BHYTPEHHIOIO KaMepy KOMIIpeccopa, KoTopas 3alojIHEHa
cMechio UFg 1 Hecyiero rasa.

Cucremsp! propuposanunsa (MLIS)

CneunasipbHO  NpegHa3sHaYeHHblE WIH  NOATOTOBJICHHBIE  CHCTEMBI  JUIf
¢dropupoBanus UFs (B TBepanom cocrosHun) B UF¢ (Ta3).
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5.7.10.

5.7.11.

[NTOACHUTEJIBHOE 3AMEYAHUE

DTH CHCTeMb! NpenHasHa4eHsl Ui ¢GTopupoBaHus cobpaHHoro nopouka UFs B
UFs B nemax nocneaywoiuero cbopa B KOHTEHHEpax NpoRyKTa MM UL NOJa4yy B
onoxkn MLIS s nononHuTensHoro oforamieHus. I[IpH mpHMEHEHHH OXHOrO
noaxona peakuus GTOpPHPOBAaHHA MOXET OBITH 3aBepllUeHa B MpeAeaX CHCTEMBI
pa3jesieHus H30TOMNOB, TAE MIET peakUus W HEMOCPENCTBEHHOE HM3BJICUCHHE U3
KosuiekTopoB "mpoaykra". [Ilpu nmpumeHeHuw npyroro nogxoxaa nopoirok UFs
MOXKeT ObITh H3BJICYEH/NIEpEMELIEH H3 KOJUIEKTOPOB "MpORYyKTa" B MOAXOAALIHH
peakTop (HarmpUMeEp, peakTop ¢ MBCEBIOOXKHXEHHBIM CJIOEM KaTajlu-3aTopa,
reMKOWAAIbHBIH peakTop WiM jkapoBas OauwiHsg) B uensix ¢ropupoBanus. B
oboux ciaydasx HCHosb3yercs obopyloBaHHE AJIA XpaHEHHs M NepeHoca ¢Topa
(unu Opyrux npHeMieMbiX QTOPHPYIOIUMX peareHToB) U Ui cOopa U mepeHoca
UFs.

Macc-cnexkTpoMerpbl/ucTounuku Honos UFg (MLIS)

CneunajpHO NpEAHAa3HAYCHHBIE HJIM [OATOTOBJACHHBIE MAarHUTHbIE HWIIH
KBa/IpYTIOJIbHBIE MACC-CIEKTPOMETPBI, CrOCOOHBIE NMPOHU3BOIUTH NPSAMOH OTOOp
npo6 nomaBaeMoi Macchl, "MpoaykTa" HiH "XBOCTOB" M3 razoBbix NotokoB UK u
obnanalomue NOJHLIM HAOOPOM CIIEAYIOINX XapaKTEPHCTHK:

1. Y nenbHas pasperuarollias cmocobHOCTh Mo Macce cBbiie 320;

2. Cozzepx(ar HCTOYHHKH HOHOB, H3IrOTOBJIEHHBIC H3 HHUXpOMa HJIH MOHCIA
HJIK 3alIHIICHHBIC TIOKPBITHEM H3 HUX, HJIH HUKCITHPOBAHHBIC,

3. CopepxaT HOHH3ALMOHHBIE HCTOYHUKH C 60MOapANPOBKOH 31I€KTPOHAMH;
4. CogaepxaT KOJUIEKTOPHYIO CHCTEMY, IPHTOAHYIO JUIA U30TOMHOIO aHATH3A.
Cucremsbl nopauu/cucTeMbt 0TBoAA ""npoaykra’ u ""xsoctoB' (MLIS)

CneunajnsHo NOpe€AHasHA4YCHHBIE HJIH MOATOTOBJICHHBIE TEXHOJOTHYCCKHE
CHCTCMBI HWJIH o60py11013arme JI11 000raTHTEIBHEBIX YCTAaHOBOK, U3IFOTOBJICHHLIE H3
KOppO3H€CTOﬁKHX Kk UFs MATE€pPHAJIOB, HJIM 3aIIHINEHHBIX [NOKPBITHEM H3 TAKHX
MaTCpHAOB, BKJIIOYAKOMIHE:

a)  IHUTAOLME aBTOK/IABBI, MEYM HIM CHCTEMbI, MCTOJb3yeMble N MOAAYH
UF¢ a1 npouecca oboramteHus;

b)  mecyGnumaropbl (MAH  XOJORHBIE JIOBYIIKH), HCIONb3yeMbIE  UIS
BeiBeAeHHsA HarpeTtoro UFg u3 npouecca oforamienns s Nociexyolero
nepeMeneHus;

C)  CTaHUMH OTBEPXKICHUSA WJH OXIMKEHHS, HCIOJIb3yeMble A/ BBIBEACHHUSA
UF¢ u3 npouecca oboramenus myreM cxatus 4 nepesoga UFg B xunakyro

WM TBepAyIo GopMy;

d)  craHuuMu "npoxykrta" WiM "XBOCTOB", UCHOJIB3YEMBIE IS IE€pPEMELICHUS
UFs B KOHTEHHEPBI.
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5.7.12.

5.7.13.

5.8.

Cucremsl otaesienus UF¢ ot Hecywero raza (MLIS)

CneusdasibHO  npenHa3sHayeHHble WIH [OATOTOBJICHHBIE TEXHOJOTHYECKHE
cucremsl g otaenchus UFg ot Hecymero raza. Hecymum razom Moxet GoiTh
a30T, aproH HJIM ApYyToM ras.

[NOACHHUTEJIbBHOE 3AMEYAHHE
DTH CHCTEMBI MOTYT BKIIFOYATh TaKo€ 000pyIOBaHHE, KAK:

a) KPHOTCHHBIE  TEIUIOOOMEHHHKH MM  KPHOCENapaTophl, CIOCOOHBIE
co3faBaTh TemrnepaTypsl -120°C niu MeHee, HITH

b) OJIOKH KPHOTEHHOTO OXJIAXKAEHHS, CTIOCOOHbIE CO31aBaTh TEMIIEPATYPEI
-120°C uinu MeHee, WiIH

C) xonoausle goBYWKH UFs, ciocobHble coznaBath TeMnepatypsl -20°C wiu
MeHee.

Jlazepuble cuctembl (AVLIS, MLIS u CRISLA)

H%CPBI AKX J1a3€pPHBIE CHCTEMBI, CICHHAJIBHO TPEAHA3HAYCHHBIC HIH
NOATOTOBJICEHHBIE U1 PA3ACNCHHs H30TOIIOB ypaHa.

[NOACHUTEJIBHOE 3AMEYAHUE

JlazepHas cuctema nmpouecca AVLIS o6bi4HO COCTOMT M3 JBYX J1a3epoB: Ma3epa
Ha rmapax M€JM M Jladepa Ha kpacureisix. JlasepHas cuctema mis MLIS o6eruno
COCTOMT M3 na3epa, pabGortaromero Ha CO; WIH 3KCHMEPHOrO Jasepa H
MHOTOXOZIOBOH ONTHYECKOH SAYEHKH C BpaLIalOIIAMHCS 3epKajaMH Ha oOeHx
cTopoHax. [lng j1a3epoB HIIH Ja3epHBIX CHCTEM IpH 060HX rpoueccax Tpedyerca
cTabH/IH3aTOp CHEKTPOBOH YacTOTHl AN paboThl B TEUEHHE JUTHUTENBHBIX
NEPHO/IOB BPEMEHH.

CnenuaiabHo NnpeaIHa3HA4YCHHBIC HJIH NOATrOTOBJICHHBIC CHCTEMBI,
oﬁopy;msalme H KOMIIOHEHTbI AJA HCM0/JAb30BAHHA HA O0OTraTHTEJLHBIX
YCTAHOBKAX ¢ IVIA3MCHHBIM pa3AcJcHUEM

BBOJIHOE 3AMEYAHHME

[Ipn npouecce MIa3sMEHHOro pasfefieHUst TuIa3Ma, COCTOsILAas W3 HOHOB ypaHa,
MPOXOLHUT Hepe3 JMEKTPHUECKOE MONE, HACTPOEHHOE Ha HAaCTOTY HOHHOrO
pesonanca U™, ¢ Tem uToGbl OHM B MEPBYIO OYEpedb MOIIOMIANH SHEPLHIO H
YBEJMUUBAICA JHAMETP HX IITONOPOoOOpa3zHbiXx OpOHT. HOHBI € MpOXOXICHHEM
no OonplueMy JOHaMeTpy 3axBaThIBAIOTCA JUli 0Opa3oBaHMA TIPOMYKTa,
o6oramensoro U>*. Tlnasma, KOTOpasi 0Opa30BaHa IOCPEACTBOM HOHH3ALMU
YPaHOBOIO Mapa, COJNCPXKMUTCA B BAKYYMHOH KaMmepe C MarHHTHBIM I10JIEM
BBICOKOH HANpsXKEHHOCTH, 00pa3oBaHHBIM C IIOMOLIBIO CBEPXIPOBOJILIETO
MarHuTa. OCHOBHBIE TEXHOJOTHYECKHE CHCTEMBI MPOLECCa BKIIOYAIOT CHCTEMY
reHepalyH YpaHOBOH IJIa3Mpl, pa3feNHTENbHbIH MOIYIb CO CBEPXIPOBOAALIMM
MarHMTOM H CHCTEM H3BJICYCHHA METaju1a A1g cOopa "npoxykra” U "XBOCTOB".

28



5.8.1.

5.8.2.

5.8.3.

5.8.4.

5.8.5.

5.8.6.

MHKpOBOJlHOBble HCTOYHHKH DJHEPIrHH H AaHTCHHBI

CneunansHO  nNpeRHa3HAY€HHbIE HJIH  IOATOTOBJIEHHBIE  MHKPOBOJIHOBEIE
MCTOYHHKH JHEPTHH M aHTEHHbl [UIS [EHepallMH HJIH YCKOPEHHS HOHOB H
obnamarome ClaeqylOIMMH XapakTepucTukamu:  dactota Bbiue 30ITu wu
CpelHsAsA BBIXOJHAsi MOLHOCTb I FeHepalluk HOHOB Gonee 50 kBT.

CoJaieHouaBI 105 BO36y)lClleHHﬂ HOHOB

CneunanbHO MpedHa3HAYEHHbIE MM  [OJATOTOBJEHHBIE  COJICHOMOBI  JULA
paaMoyYacTOTHOro BO30Y)XIEHHS HOHOB B auama3zoHe 4acToT Gonee 100 xI'm u
cnocobHble paboTath NpH cpeaHed MowHOCTH 6oiee 40 kBT.

CuHcTeMbl reHepalHH YPaHOBOIi NJ1a3Mbl

CneunansHO npeIHa3sHa4YeHHbIE WJIM TOATOTOBJCHHBIE CHCTEMBl [ECHEpPALMU
YPaHOBOIi IUIa3Mbl, KOTOPbIE MOT'YT COIEPXKaTh BHICOKOMOLIHbIE MOJIOCOBBIE HIIH
pacTpOBBIE 3JEKTPOHHO-TYYeBble IYUIKH C ME€pelaBacMOH MOILHOCTBIO Ha
MHIIEHE Oojtee 2,5 kBT/cMm.

CucTembl /i 00paboTKH JKHAKOMETAJIHYECKOr0 YpaHa

CrneunanpHO NMpenHa3HaYeHHbIE WM MOArOTOBJIECHHbIE CHCTEMBI Ui 00paboTKH
KHAKOrO MeTa/ula JAJsA PAaclUIaBJIeHHOrO YypaHa HWJIH YPaHOBBIX CIUIAaBOB,
COCTOSAIIHE U3 TUIJIEH H OXJIAXKAAIOUIEro 000pyXOBaHHUS 1A THIJIEH.

MMOSACHUTEJIBHOE 3AMEYAHUE

Turim U Apyrde KOMIIOHEHTHI 3TOH CHCTEMBI, KOTOpBIE BCTYNAKT B KOHTAKT C
pacriiaBleHHBIM YPaHOM HJIH YDaHOBBIMH CIUIaBaMH, H3IOTOBJEHBI H3
KOPPO3HECTOMKUX H TEPMOCTOMKHX MAaTEPHAIOB HJIM 3aILHMILECHBI MOKPLITHEM H3
TaKHX MarepuanoB. [IpuemieMble MaTepHasbl BKJIKOHYAIOT TAHTaJ, MOKPBITHIH
OKCHIOM  HUTTpHs  rpadHT, rpaduT, TOKpPBHITBIH  OKHCIAMH  JPYTHX
PEeAKO3eMeENBHBIX 3JIEMEHTOB HIIM HX CMECSIMH.

Arperarsl 1is coopa "'mpoaykTa' H ''XBOCTOB'' MeTa/JIHYeCKOr0 ypana

CreudajbHO TpeJHa3HAauYeHHble WIH TNOATOTOBJIEHHBIE arperaTel WA c6opa
"npomykta" M "XBOCTOB" I METAULIMYECKOTrO ypaHa B TBepAoH dopme. OTH
arperaTsl 1 cOopa H3roTOBJIEHBI W3 MAaTEpUHaIOB, CTOHKHMX K HarpeBy M
KOpPpPO3WH, BBI3HIBAEMOH MAapaMH METAUIMYECKOrO ypaHa, TaKHX, Kak rpadwr,
NIOKPBITHIA OKCHIOM HTTPHS, HJIM TaHTal, WIH 3aILUILEHBI MOKPBITHEM M3 TaKUX
MaTEpHaJIOB.

Koxyxu pa3eanTeJLbHOro MogyJis

LivnuHapuYecKre KaMephl, CIEIMaTbHO NpeAHa3HaYeHHbIE HIIH MOATrOTOBJICHHbIE
JUIS  HCMONB30BaHHA HAa OOOTraTHTE/BHBIX YCTaHOBKaX C  IUIa3MEHHBIM
pazfeneHueM, U1 TOMEUICHHA B HHX HCTOYHMKA YPAHOBOH IIa3Mbl,
JHEPreTHYECKOro CONEHOMJA paaMO4YacTOTHl M KOJUIEKTOPOB '"mpomykra"' H
"XBOCTOB".
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3.9.

3.9.1.

[TOACHUTEJIbBHOE 3AMEYAHUE

OTH KOXYXH HMEIOT MHOXECTBO BXOZHBIX OTBEPCTHH [Is  NOJayH
3IEKTPONIMTAHUS, COeAWHeHHH IudQy3HOHHBIX HAcocoB, a Takxke Mjd
JQHArHOCTHKH H KOHTPOJI KOHTPOJIbHO-HU3MEPHTENBHBIX NpUOopoB. OHH HUMEIOT
NPUCIOCOOIEHUS U1 OTKPBITHA U 3aKPBITUSA, 4TOObI 06ecneynTh 0OCITyKHBaHHE
BHYTPEHHHX KOMIIOHEHTOB U H3rOTOBJIEHBI H3 COOTBETCTBYIOLIMX HEMarHUTHBIX
MaTepHaJIOB, TAKUX, KaK HEPXKABEIOLas CTallb.

CnennaiabHo INpeaAHA3HAYCHHBIC HJIH NOoATrOTOBJCHHbIC CHCTEMBI,
oﬁopynosalme H KOMIOHCHTBI [IJfA HCHOJb30BAHHA Ha YCTaHOBKaXx
IICKTPOMATrHUTHOI'O oboraiueHHsl.

BBOJHOE 3AMEYAHHUE

[Ipu 3MEKTPOMArHUTHOM MPOLECCE HOHBI METAJUIMYECKOrO ypaHa, MOJy4EHHbIE
[OCPEACTBOM HOHM3ALMH MHTAIOLIEr0 Marepuana u3 coieit (06biuno UCly),
YCKOPAIOTCA M MMPOXOIOAT 4Yepe3 MAarHUTHOE MOJie, KOTOPOE 3aCTaBJ/IeT HOHEI
Pa3MHYHBIX H30TONOB MNPOXOAMTH MO Pa3IMYHBIM HalpaBieHHAM. OCHOBHBIMH
KOMIIOHEHTaMH  JJIEKTPOMarHMTHOTO  H30TOMHOIO  Cenaparopa  ABJIAIOTCS:
MarHMTHOE IOJIe€ IS OTKJIOHEHHS/pa3feneHHss M30TOMOB HOHHOIO ITy4Ka,
MCTOYHHKA HOHOB C €r0 CHCTEMOH YCKOPEHHS, H CHCTeMbl cOOpa OTAENEHHBIX
HOHOB. BcnomoraTenpHble CHCTEMBI UIA 3TOTO Npolecca BKIIOYAIOT CHCTEMY
CHaO)KeHMs MArHUTHOH JHEprued, CHCTEMBl BBHICOKOBOJIFTHOIO MHTAHUA
HCTOYHHKA HOHOB, BAKYYMHYIO CHCTEMY MU OOIIHMpHBIE CHCTEMBI XHMHUYECKOH
006pabOTKH I8  BOCCTAHOBJEHMS MPOXYKTa U  OYHUCTKH/pereHepaluu
KOMIIOHEHTOB.

3J1e|crpomamun{ble cenmapaTopbl H30TOIIOB

3HCKTpOMaFHPlTHI>IC CCIapaTopsl U30TOIOB, CIICHHANIBHO NPCAHA3HAYCHHBIC HITH
NOATOTOBJCHHBIC JJIA pasfCNCHUd H30TONOB YpaHa, H o6opynosa1me H
KOMITOHCHTHI 1A 3TOro, BKJIIo4yas:

a) HcTouHUKN HOHOB

CnenuanbHO NpeAHa3sHa4YeHHbIE WIHM IOJrOTOBJICHHBIE OTAE/IbHBIE HIIH
MHOTOYHC/IECHHbIE HCTOYHHKM HOHOB YpPaHAa, COCTOALIME M3 MCTOYHHKA
napa, HOHH3aTOpa M  YCKODHMTENS IMy4Ka, H3TOTOBJIEHHBIE W3
COOTBETCTBYIOLIMX MAaTEPHAJIOB, TaKHX, KaK rpaut, HepXaBewuas CTajb
HIIH Melb, H CITOCOOHBIX obecnieynBaTh OOIMI TOK B My4ke HOHOB 50 MA
HiH bonee.

b)  KonekTopsl HOHOB

KomnnekTopHble IUIaCTHHBI, MMEIOIME [Be WIM Oojiee INEJH M masa,
CMEUHANbHO NpeJHa3HauYeHHBIE WM MOATOTOBJIECHHBIE i c6opa MydyKoB
HOHOB OOOTallleHHOr0 M OOEJHEHHOrO ypaHa H HW3TOTOBJIEHHBIE W3
COOTBETCTBYIOLIMX MATEPHAIOB, TAKUX, KaK rpadMT HIH HEpXKaBEHOMIAs
CTaJIb.
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5.9.2.

5.9.3.

c) BéxyyMHble KOXYXH

CrneunansHO npeaHa3HayeHHbIe WM [MOArOTOBJICHHbIE BaKYYMHbBIE KOXKYXH
JUIL  3JIEKTPOMarHUTHBIX ~CENApaTOpOB  ypaHa, H3TOTOBJEHHBIE M3
COOTBETCTBYIOLIMX HEMAarHUTHBIX MAaTEpHAJIOB, TAKHX, KaK HeEpxKaBerowas
CTaJIb, U NIpEAHA3HAYEHHbIE 11 paboTh! npu qasneHuH 0,1 I1a uau Huxe.

ITOACHUTEJIBHOE 3AMEYAHHE

OTH KOXYXH CHELHMaIbHO [peJHa3Ha4YeHbl MAJIs MMOMEILEHHA B HHX
HCTOYHHKOB HOHOB, KOJUIEKTOPDHBIX IUIACTMH H  BOJOOXJaXIa€MBIX
BKJIAAbIIIEH U HMEIOT NpHCcnocobieHus UIs coeqUHEHHIH Nuddy3HOHHBIX
HacCoOCOB W MPHCMNOCOONEHHA [ OTKPBITUA H 3aKpBITHA B LEIAX
H3BICYEHUSA H 3aMEHBI 3THX KOMIIOHEHTOB.

d) MarauTHbI€ NOIIOCHBIE HAKOHEYHHKH

CneumaibpHO NpeaHasHa4eHHbIC MM IMOArOTOBJICHHBIC MArHUTHBIC
NOJIFOCHBIE HAKOHCYHHUKH, HMCIOIHEC AHAMETP Gonee 2 M, HCIIOJIb3YEMBIC
s obecneyeHUs ﬁOCTOHHHOI‘O MarHHTHOro I110J1 B J3JICKTPOMarHHTHOM
celmapaTop€ H30TONOB H 4 MNEpeHOCa MArHHTHOro MoJd MCEXKIY
PaCnioJIOKCHHBIMH PSAIOM CE€apaTOpaMH.

BricoKoBOJIbLTHBIE HCTOUHMKH NHTAHHA

CneunanbHOo  MpeOHa3HAa4eHHBIE MM TOATOTOBIEHHEIE  BBICOKOBOJIBHBIE
HCTOYHHMKHM MHUTAHHMs IS HMCTOYHMKOB HOHOB, 00Jajaiolllie MOJHBIM HabOpoMm
CIEOYIOIIHX XAapaKTEPHCTHK:  Moryr paboTath B HEIPEPBIBHOM pEXHME,
BeixoaHoe Hanpsbkenue 20 000 B wnn Gonee, BeixogHo# Tok 1 A Himu Gonee u
crabunmu3anus HanpsokeHus MeHee 0,01% B Tedenue 8 yacos.

HUCTOYHMKH NUTAHUSA JJIEKTPOMArHUTOB

CneudasbHO MpeJHAa3HAYCHHBIE WK MOIATOTOBJIEHHBIE MOIUHBIE HCTOYHHKH
NHTAaHHA TOCTOSHHOIO TOKa I JJIEKTPOMArHUTOB, OOJIAfAIOUIME MOJIHBIM
HabopoOM CeqyIOIIUX XapaKTePUCTHK: BBIXOJHOH TOK B HEMPEPHIBHOM PEXHME
500 A unu 6onee npu Hanpsixenud 100 B unu 6onee, npu ctabunusanuu no ToKy
nin Hanpsokenuio MeHee 0,01% B Teuenne 8 vacos.

YcTaHOBKH A/l MPOM3BOACTBA THAXKEJOH BOABI, NeHTEpHA H AeHTEepHEBBIX
COCAHHEHMH M 000pyJoBaHHe, CHELHAJILHO TNPEeAHAIHAYEHHOE HIIH
MOAr0TOBJICHHOE AJIsl 3TOrO

BBOJHOE 3AMEYAHHE

- TskeTy10 BOLY MOXHO IIPOH3BOAUTH, HCIOJIB3YsA pa3iu4Hble npoueccsl. OaHako

KOMMEpPYECKH BBITOMHBIMH SBJIAIOTCS [Ba MpOLECCa: MPOLECC H30TOMHOro
obmeHa Boxasl M cepoBogopona (npouecc GS) u npouecc u3oTonHoro obmeHa
aMMHaKa H BOJIOpo/a.
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[Tpouecc GS ocHoBaH Ha 0OMeHe BOJOPO/Aa M AEHTEPHA MEXIY BOMOH H
CEPOBOAOPOZIOM B CHCTEME KOJIOHH, KOTOpBIE 3KCILTYaTHPYIOTCH C XOJIOAHOH
BEpXHEH CeKLHEH U ropsueil HUKHeH cekuued. Boza TeueT BHU3 110 KOJIOHHAM, B
TO BpeMs KaK CEpOBOJOPOJHBIA a3 LHPKYIHPYET OT OHAa K BEPLIMHE KOJIOHH.
Jlns coneicTBUA CMEIIMBAHHIO ra3a H BOABI HCIOJIB3YeTC PAL AbIPYATBIX JOTKOB.
Heitepuii nepemeniaercs B BOAy NpH HU3KHUX TeMMepaTypax H B CEpOBOLOPOA
IpH BBICOKUX TeMneparypax. OOoraunleHHble ACHTEpHEM Tra3 MJIM  BOJa
YAQISAIOTCSA U3 KOJIOHH [IEPBOH CTYTICHH Ha CTBIKE FOPSAYHX H XOJOAHBIX CEKUMH, H
npouecc MOBTOPAETCA B KOJIOHHaX cienywoledt crynend. IIpomykt mocneanen
¢a3sl - Boma, oborameHHas peiditepieM 10 30%, HanpaBijgeTca B
JUCTWUIALUOHHYIO YCTaHOBKY [UIS NMPOM3BOICTBA PEAKTOPHO-YHUCTOH TAXKEIOH
BOZBI, T.€. 99,75% okucu neitepus.

B npouecce o6MeHa Mex Ty aMMHaKOM H BOJOPOJOM MOXXHO M3BJIEKaTh JCHTEPHH
M3 CHHTE3-ra3a IOCPEICTBOM KOHTAKTa C XHAKHM aMMHAKOM B IIPHCYTCTBHH
katanu3atopa.  CuHTe3-ra3 nogaercds B OOMEHHBIE KOJOHHBI M 3aT€M B
aMMHaYHbIi KOHBEpTEp. BHYTpH KONOHH ra3 NOJHHMAETCS OT JHA K BEPIUHHE, B
TO BpPEMs KaK >KHAKHH aMMHaK TedeT OT BEPILUUHBI KO AHY. [leATepHil B CHHTE3-
rase JIMIIAETCS BOJOPOJAa U KOHLEHTPHPYETCS B aMMHake. AMMHAK IOCTYNaeT
3aTeM B YCTAHOBKY /IS KpEKHHra aMMHaKa Ha JHE KOJIOHHBI, TOTJa Kak ra3s
cobupaeTcs B aMMHaYHOM KOHBepTepe Ha BeplivHe. Ha nocnemyromux cTyneHsx
NIPOMCXOAHUT JajibHelllee oforaumieHHe, U MyTeM OKOHYATENIbHON JUCTHILIALHH
NPOH3BOJUTCA PEAaKTOPHO-UMCTas Tsxkenas Boda. [lomada cMHTE3-rasa MOXeET
ObITH 06ecneyeHa aMMHAaYHOH YCTaHOBKOM, KOTOpast B CBOIO OYepeab MOXKET ObITh
COOpY>K€Ha BMECTE C YCTAaHOBKOH /Ui NPOU3BOJCTBA THXKENOH BOABI ITyTEM
H30TOMHOro o6MEeHa aMMHaKa U Bojopoaa. B mpouecce aMMHa4yHO-BOAOPOAHOIO
obMeHa B KauecTBE WCTOYHHKA HCXOJHOIO JCHTEpHA MOXET TaKxke
UCIIOJIb30BAaThCA OOBIYHAS BOJA.

MHorne npeaMeTs! KII0YEBOro 060pyIOBaHHs /i YCTAHOBOK IO MPOU3BOACTBY
TSDKENOH BOJABI, MCNONB3YIOWMX mpoueccsl GS WM aMMHA4HO-BOJOPOJAHOIO
oOMeHa, HIMPOKO pacrpoCTPaHEHbl B HEKOTOPHIX OTPAciiX HePTEeXHUMHYECKOH
NPOMBILUIEHHOCTH. OcobenHo 3To0 Kacaercs HeOONBIIMX YCTAHOBOK,
Hcnonp3yromux npouecc GS.  OpgHako HEMHOTHE HpeAMETHl 000OpyINOBaHHA
ABJAIOTCA cTaHAapTHeIMH. [lpoueccet GS W aMMuauHO-BOJOpPOAHOro OOMEHa
TpeOytoT 06paboTKH OONBIUIMX KOJUYECTB BOCIUIAMEHSIOIUXCA, KOPPO3ZHOHHBIX U
TOKCHYHBIX XXHIKOCTEH NpH MOBHIIIEHHOM AaBicHHH. COOTBETCTBEHHO IMpH
pa3paboTke CTaHAAPTOB MO NPOEKTHPOBAHUIO U JKCILTYaTaUUH I YCTAHOBOK H
000pyOBaHUsA, HCMONB3YIOIIMX 3TH NPOLIECCHl, CIeXyeT YIEeNATh OoJbLIOE
BHMMaHHe mnoJ00py MaTepualioB M HX XapaKTepUCTHKaM C TeM, YTOObI
o0ecreynTh UIMTEIbHBIA CPOK CITYXOB! IPH COXPAHEHHH BBICOKOH 0€30MacHOCTH
U HagexHoctH. Omnpenenenve MacutaboB 00ycIOBIMBaeTCA IJIaBHBIM 00pa3oM
COOOpaXKCHUAMH J3KOHOMHMKH H HeoOxomumoctH. TakuM oOpasoM, Gonsuias
4acTh [PEeIMETOB 00OPYIOBAHHUS U3rOTOBJISAETCA B COOTBETCTRHH C TPEOOBAaHHAMH
3aKa34yMKa.

Hakonen, caegyer orMeruTs, uro kak B mnpouecce GS, Tak M B mpoluecce
aMMHayHO-BOAOpOAHOrOo oOMeHa, mnpeaMeTsl OOOpYJOBaHMSA, KOTOphIE IO
OTACABHOCTH HE TMpelHa3Ha4eHbl WM TOArOTOBJIEHBl CIEUHAIBHO  IJIA
NPOU3BOACTBA TXKEJIOW BOIBL, MOTYyT COOHUpaThbCS B CHCTEMBI, CHELHAIBHO
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6.1.

6.2..

6.3.

6.4.

IpeIHAa3HAYEHHbIE MIM [OATOTOBJEHHBIE ' 11 MPOM3BOACTBA TSKEIOM BOJBL
IlpuMepaMn TakuX cucTeM, NpUMEHSAEMBIX B O00OMX npolueccax, SBAAIOTCA
CHCTEMa KaTaIMTHYECKOrO KpEeKHHra, HChoab3yeMas B Ipouecce oOMeHa
aMMHaKa M BOAOpOJa, H JUCTH/ULALMOHHbIE CUCTEMBI, HCIIOJIb3yEeMBIE B NTpoliecce
OKOHYATE/IbHOH KOHLEHTpPALHH TSHKENOH BOJIbI, NOBOAALNEH €€ A0 YPOBHA
PEaKTOPHO-YHCTOH.

[Ipeamerst  060pyNOBaHMA, KOTOpblE CHEUMAIBHO MPEAHA3HAYEHBl WM
TNOATOTOBNEHB! JUIA TIPOM3BOJICTBA TSKEJIOM BOIBI IyTEM HCIOJIB30BAHHA JHOO
npouecca oOMeHa BOABI H CEPOBOAOPOAA, MO0 mpouecca oGMeHa aMMHaKa H
BOJOPO/a, BKIIIOYAIOT: '

BOIIO-CQpOBOIlOpO}]Hble o0MeHHbIE KOJIOHHBI

OOMeHHBIE KOJIOHHBI, H3rOTAaBIMBAaEMble H3 MEJIKO3EPHHCTOH YTIEPOAUCTOH
ctand (sHanpumep, ASTM AS516), muamerpom or 6 M (20 dytoB) o 9 M
(30 pyTOB), KOTOpBIE MOIYT 3KCIUTYyaTHPOBaThCA NpPH AABJIEHHH CBBILE WIH
paBHOM 2 MIIa (300 ¢yHT/KB. OrOM) U MMEIOT KOPPO3HOHHBIH JOMYCK B 6 MM
WK 6onblie, CeMHATBHO NpeJHa3HAUYEHB! HITH NMOArOTOBJIEHE! JUIS IPOU3BOJCTBA
TSDKENOH BOIBI MyTEM MCIOJIB30BAaHUA Mpoliecca H30TONHOro OoOMeHa BOIBI H
CepoBOAOPOA.

FaaonyBKu H KOMIIpECCOPDI

Onnoctynenuarsie, ManoHanopssle (t.e. 0,2 MIla wunn 30 dyn1/kB. Ar0kiM)
HEeHTpOoOeXHbIE ra30TyBKH WIH KOMIIPECCOPHI U1 LMPKYJISLHH CEPOBOJOPOAHOrO
raza (T.e. rasa, comepxartero 6onee 70% H,S), cneuuansHo npeanasHaueHHbIE
HJIH MOJTOTOBJCHHBIE IS MPOW3BOJCTBA THKENON BOJBI MyTEM HCMONb3OBAHUA
npoiecca o6MeHa BOABI U CEPOBOJAOPOJA. ITH Ta30AYBKH MM KOMIPECCOPHI
HUMEIT  NPOH3BOAMTENBHOCTh, INPEBBILIAIONIYI0 WIH  paBHyl0 56 M°/c.
(120 000 SCFM) mnpH 3KcIuTyaTauUWH TNOX [JaBJIE€HHEM, MNPEBHIIAIONIMM HIH
paBHbIM 1,8 MIla (260 ¢pyHT/KB. mo0iiM) Ha BXoAe, ¥ CHaOXeHBI CaJbHHUKaMH,
yCTOHYMBBIMH K Bo3aeHcTBHIO H)S.

AMMH&‘IHO-BO}IOPORHBIC 00MeHHbIe KOJIOHHBI

AMMHaYHO-BOOPOJHbIE OOMEHHBIC KOJOHHBI BbICOTOH Oosiee MM paBHOH 35 M
(114,3 ¢pyroB) auamerpom ot 1,5M (4,9 dyroB) no 2,5 m (8,2 dyToB), KoTOpHIE
MOFYT OKCIUTyaTHpOBAaThCsi MOA  JAaBlieHWeM, npesbimaronmM 15 Mlla
(2225 dyHT1/KB. AKOMM), CrENWATBFHO TpeAHAa3HAYEHHbIE WM TOArOTOBIEHHBIE
JUIs TPOU3BOACTBA TSDKENOH BOJABI IYTEM MCIMOJNL30BaHHA Mpouecca oOMeHa
aMMHMaKa M BOJOpPOJAa. OTH KOJIOHHBI MMEIOT TaKXe MO MEHBIUEH Mepe OOHO
0TOOPTOBaHHOE OCEBOE OTBEPCTHE TOTO XK€ JHAMETPAa, YTO M LMIMHIpHYEcKas
4acTh, Yepe3 KOTOPYIO MOTYT BCTAaBJSATHCS WIM BBIHUMAThCS BHYTPEHHHE YacTH
KOJIOHHBI.

BHyTpemme YaCTH KOJICHHLI H CTYHCHYATHIC HACOCHI

BHyTpeHHHC YaCcTH KOJIOHHBI H CTYNI€H4YaThi€ HACOCHI, CIICHHAJIBHO
NpeaHasHAYCHHBIC HIHA IMOATOTOBJICHHBIE [JIA KOJIOHH [JI1 HOpOU3BOACTBA
TAXKEAOH BOABI nyreM HCInoJIb30BaHHA npouecca aMMHUATHO~BOAOPOOHOrO
oOMeHa. BHYYPCHHI/[C YaCTH KOJIOHHBI BKIIOYAKOT CIICIHIHANIBHO MPCAHA3HAYCHHEBIC
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6.5.

6.6.

6.7.

KOHTAKTOPbl MEXIY CTYNEHAMH, COACHCTBYIOLIMC TECHOMY KOHTaKTy rasa H
XHuIKOCTH. CTymneH4yaTble HAacoChl BKIIIOYAIOT CHELHANBHO MpeaHa3HaYeHHbIE
norpy)xaemple B J>KHIAKOCTb HAcOChl [UId LMPKYIALMH JKUAKOrO aMMHaka B
npenenax o6beMa KOHTAaKTOPOB, HAXOMAMUXCA BHYTPU CTyNEHEH KOJIOHH.

YcTaHOBKHM 11 KpeKHHIra aMmmMHnakKka

YCTaHOBKH IS KpPEKHHIa AaMMHaKa, OJKCIUTyaTHpyeMble [10J JaBJECHHEM,
npesbimatomiuM  und - paBHbiM 3 MIla (450 ¢yuTt/kB. Ar0iiM), cnenHaNbHO
npeJHa3HAYeHHBIE WIH [OATOTOBIEHHBIE [UIA MPOH3BOACTBA TAXKEIOH BOJBI
MyTEM HCIOJIB30BAHHA MPOLIECCa H30TOMHOTO 06MeHa aMMHaKa U BOAOpOa.

HHdpakpacHble aHAJIH3ATOPbI NOIJIOLICHHHA

HHdpaxpacHble aHAIN3aTOPBl MOIJIOLWIEHHS, CIOCOOHBIE OCYLIECTBIIATh AHAIM3
COOTHOILIEHHA MEXTY BOJOPOAOM H JEHTEPHEM B peallbHOM MaciuTabe BpeMeHH,
KOr/Ia KOHLEHTPAlHU AeHTEepHs paBHBI HIIH NpeBbianT 90%.

KaraJuTHuecKHe neun

Karanuruyeckue meun pia nepepaboTKH oOOralieHHOTO AEHTEpHEBOro rasa B
TOKETYI0O BOHY, CHELHAJbHO MpeJHa3HAuYeHHBIE WIH [OArOTOBJEHHBIE Ui
MPOU3BOJACTBA TSDKENIOH BOABI ITYTEM HCMOJB30BaHHA MPOLECCA H3OTOIMHOIO
oOMeHa aMMHaka ¥ BOAOpOJa.

YCcTaHOBKH [/l KOHBEPCHH YpaHa M o00OpyI0BaHHE, CHEUHAJbHO
npexHa3HAuYeHHOE HJIH MOATOTOBJICHHOE AJIfA ITOr0

BBOJJHOE 3AMEYAHHE

B ycTaHOBKax ¥ CHCTEMAax U1 KOHBEPCHHM YpaHa MOXET OCYIIECTBJIATHCS OJHO
HJIH HECKOJIBKO NPEBPAIEeHHH H3 OJHOr0 XHMHYECKOr0 H30TONA ypaHa B APYToM,
BKJIIOYas: KOHBEPCHIO KOHLIEHTPATOB ypaHoBo# pyasl B UO3, korsepcuio UOs B
UO,, xousepcuro oxkucern ypana B UFs uwmm UFs, xonsepcuro UF,; B UFg,
xousepcHio UFg B UF,, kousepcuro UF4 B MeTamnnyeckuii ypaH U KOHBEPCHIO
¢ropunos ypana B UO;. MHOrue KiIro4YeBbieé KOMIOHEHTH OGOPYIOBAHHSA
YCTAaHOBOK JUIi KOHBEPCHH YpaHa XapaKTepPHbl /I HEKOTOPBIX CEKTOpOB
XUMHYecKoil  oOpabaTeiBalolieH  MPOMBIILIEHHOCTH. Hanpumep, Buas
obopynoBaHMs, HCHOJIB3YEMOro B 3THX IpOLECCaX, MOIYT BKJIIOYAThH: [E€YH,

‘KapyCCJIbHBIE II€YH, PCAKTOpPbLI C ICEBHOOXHKCHHBIM CJIOEM KaTaJiU3aTopa,

)KapoBbl€ PEAaKTOPHbIE OalllHM, >KUAKOCTHBIE LEHTPUGYTH, IUCTHIULIHHOHHBIE
KOJIOHHB! ¥ >KHAKOCTHO-)KUIKOCTHBIE IKCTPAKLHOHHBIE KOJOHHBL. OOHAKO He
MHOT'HE KOMITIOHEHTHI 000pYyIOBaHHS UMEIOTCA B "rOTOBOM BHAE", OOJBLIMHCTBO
M3 HUX JOJDKHBI OBITH NOArOTOBJIEHB! COTIACHO TPeOOBaHUAM H chelUUKALHAM
3aKa3yMKa. B HeKoTOphIX ciy4asx TpeOyercs YYMTHIBATH ClELHAIbHBIC
MPOEKTHBIE H KOHCTPYKTOPCKHE OCOOCHHOCTH [JI1 3alUTBI OT arpeCcCHBHBIX
CBOHCTB HEeKOTOphIX H3 oOpabarsiBaeMbix xumuueckux Beuiects (HF, F,, CIF; u
¢ropuasl ypana). HakoHeu, ciexyeT OTMETHTh, YTO BO BCEX IpoOLIECCAx
KOHBEPCHH YpaHa KOMIIOHEHTHI 000pYyIOBaHHA, KOTOPbIE OTHENBLHO CIELMANbHO
HE MpeAHa3HAa4YeHbl WK IOATOTOBIICHbI IJIA KOHBEPCHH YpaHa, MOTYT OBITH
oObeIMHEHBI B CHCTEMBI, KOTOpble CHELHANbHO [peAHA3HAYEHBl WIH
MOATOTOBJIEHBI UL HCTIOJIb30BAHHUS B LIE/IAX KOHBEPCHH ypaHa.
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7.1.

7.2.

7.3.

7.4.

7.5.

CneuuManbHo NpeIHa3HaUeHHble WK INOATOTOBJICHHBIE CHCTeMbI IS
KOHBEPCHH KOHLEHTPaTOB ypaHoBo# pyas! B UO;

MNOACHUTEJIbBHOE 3AMEYAHHE

KonBepcus koHLeHTpaTOoB ypaHoBOH pyasl B UQO; MOXET OCYLIECTBIATHCS
CHa4aJa MOCPEACTBOM pACTBOPEHHS PYyIbl B a30THOH KHUCIOTE H 3KCTPaKLHH
OYHIIEHHOr0 reKCaru/ipaTa ypaHWIJHHUTPATa ¢ IOMOLIBIO TAKOTO PaCTBOPHTENS,
KaK TpHOyTHa ocdar. 3aTeM rexcaruapar ypaHWJIIHHHUTpaTa npeobpasyercs B
UO; nubo nmocpeacTBOM KOHLEHTPAUMH H JEHMTpauud, JHOO NOCpeACTBOM
HEeHTpaJu3aliu ra3000pa3sHbIM AMMHAKOM JUI NOJy4eHHs JUypaHaTa aMMOHHS C
nociexytouiei GbHUabTpaLuei, CYIKOR U KaJIbLIHHUPOBAHUEM.

CneuHajbHo MNpelHa3HaYeHHble WJH MOATOTOBJIEHHbIE CHCTeMbl I
kouBepcuu UO; B UF,

[NOACHUTEJIBHOE 3AMEYAHUE

KonBepcus UO3 B UFg MoXer ocCymecTBAATBCS  HEMOCPEACTBEHHO
¢ropupoBaHueM. s npoiiecca TpebyeTcs HCTOUHHUK razoobpasHoro dhropa Wiy
TpexdTopHcTOro Xjopa.

CneunanbHo mnpeJHa3HAYEHHbIe HJIH HNOArOTOBJIEHHBbIE CHCTEMBI A
koHBepcun UO;3 B UO,

MOSICHUTEJILHOE 3AMEYAHHUE

Konsepcus UO3; B UO; MOXET OCYLIECTBIATHCA MOCPEICTBOM BOCCTaHOBJICHHSA
UQO3 razoo6pa3HeIM KpeKHHI-aMMHAKOM HJIH BOZOPOIOM.

CneunanpHo npeAHAa3HAYeHHble MJIH TMOATOTOBJEHHbIE CHCTEMbl s
kouBepcun UO; B UFy

[TOACHUTEJIbBHOE 3AMEYAHUE

Kousepcus UO; B UF4 MoxeT ocymecTBisTbes nocpeactsoM peakuud UO; ¢
razoobpasueiM ¢propucteiM BogopoaoM (HF) npu temnepatype 300-500°C.

CnenuajabHo NMpeaAHA3HAYECHHBIC HJIH IMOANOTOBJCHHBLIC CHCTECMbI I

‘xousepcuu UF, B UF;

[NNOACHUTEJIbBHOE 3AMEYAHUE

Kounsepcust UF4 B UF; ocyiecTBiseTcss nocpeICTBOM 3K30TEPMHYECKOM peakLuu
c ¢ropom B peaxTopHOi OamHe. UFs KOHZEHCHpYETCA M3 TOpAYMX JIETYHHX
razoB MOCPEACTBOM IPONYCKaHHSA [MOTOKA ra3a dYepe3 XOJOAHYIO JIOBYIIKY,
oxnaxzaenHyio no -10°C. Jins mpouecca TpebyeTcs HCTOYHHMK ra3zooOpasHOro

¢Topa.
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7.6.

7.7.

7.8.

CneunanbHo npefAHa3HaYeHHble MJH TNOATOTOBJEHHbIC CHCTeMbl [JdA
koHBepcHH UFy B MeTallIH4YeCcKHiHl ypaH

[NOACHUTEJIbBHOE 3AMEYAHUE

Kousepcus UF4 B MeTaqMyeckuil ypaH OCYILECTBIAETCA MOCPEACTBOM €ro
BOCCTaHOBJICHHsS: MarHHeM (KpyMNHBIE MapTHH) WM KajJblLHeM (Majible NapTHH).
Peakuusa ocymiectsiseTcs Npu TemmepaTypax Bbll€ TOYKH IUIABIECHHA ypaHa
(1130°C).

CneunanbHO npeJHa3HaYeHHble HJIH MOArOTOBJEHHbIE CHCTeMbl A
xonBepcun UFg B UO;

MOSICHUTEJIbHOE 3AMEUYAHUE

Kounsepcusa UFs B UO, MOXET OCYMIECTBIATBCS MOCPEACTBOM OJHOTO M3 TpeX
npoueccoB. B nepsom mpouecce UFg BoccTaHaBIMBAETCA M I'MIPOJIU3YETCS B
UO, c wucnomp3oBaHWeM Bojopoaa M mapa. Bo Bropom mnpouecce UFs
THOPOJIM3YETCA pPACTBOPEHHEM B BOJAE, IJI1 OCAXIEHHA JHypaHaTa aMMOHHSA
nobapiseTcss aMMHaK, a AHypaHaT BocctaHaBnuBaeTcs B UO; BomopoioM . npu
temneparype 820°C. Ilpu Tperbem npouecce razoobpasusie UFs, CO, u NH;j
CMEILMBAIOTCA B BOJE, OCaxJas ypaHWJIKapOOHAT aMMOHHsA. YpaHHiKapOoHaT
aMMOHHS CMELINBAETCA ¢ apoM U BogopoaoM npu Temneparype 500-600°C nns
npoussoactaea UO;.

Konsepcus UFg B UO; yacTo ocyiecTBisieTcss Ha nNepBoid CTYNIEHH YCTAaHOBKH MO
H3rOTOBJICHHIO TOIJIMBA.

CneuMajibHO NpeIHA3HAYeHHbIE HJIM [OArOTOBJIEHHbIE CHCTEMbl 4
xonBepcun UFg B UF4

I[TOAACHUTEJIbHOE 3AMEYAHHUE

Kousepcus UFs B UF4 ocymecTBiaseTcs MOCPEACTBOM BOCCTAHOBIIEHHS

BOJOPOZIOM.
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