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PECITYBJIMKOH NEPY U MEXIYHAPOJHBIM ATEHTCTBOM 110
ATOMHOM YHEPI'MU O MTPUMEHEHWY FAPAHTHI B CBSA3M C
JOTOBOPOM O 3AIPEHIEHHM SAJEPHOT'O OPYKHUS B IATUHCKOMN
AMEPHKE B JOTOBOPOM O HEPACIIPOCTPAHEHHUH AJAEPHOI'O
OPYXKHA

1. Texcr JIOMONHHTENLHOrO NPOTOKONa kK COrNAllleHHIO O TApaHTHAX', 3aKII0YEHHOMY
Mexny Pecnybmmxoit Ilepy ¥ MeXayHAapoAHBIM areéHTCTBOM WO ATOMHOH 3HEPIMK O
NpHMEHEHHH FapaHTH# B ¢BA3H ¢ J0OroBOpOM o 3anpelleHuu AAepHOTro opyxHus B JlarnuHckon
Amepuke H JIoroBopOM 0 HepacipocTpaseHuu saepHoro opyxus (AHAO), sonpoussonurcs
B HACTOSILIEM JOKYMEHTe IS CBEACHMS BCeX WieHOB. JlOMONHHTeNbHBIA mpoToxon 6bi
onobpen CoseTom ympasinsiomux 10 nexabps 1999 roma. On 6v1 moanmcan B Bede
22 Mapra 2000 rona.

2. B cootBeTcTBHM co cTareeif 17 JlOMOAHUTENBHOrO NMPOTOKONA OH BCTYNHJI B CHIY B
NeHk, Korla ATeHTCTBO mnonyuuwino or llepy mHCbMEHHOE YBEHNOMIIEHHE O TOM, YTO
3aKOHOJAaTelBHble M/HAH KOHCTHTYLMOHHBle TpeboBanHsa [lepy, HeoOxomuMsle Ui
BCTYTUIEHHS B CUJY, BBITNIONHEHE, T.e. 23 uions 2001 roza.

Bocnpousseneno B aokymente INFCIRC/273.

-Mo cooﬁpamenusm 3KOHOMMNYK HACTOANA ROKYMEHT OTneYaTaH OrpaHHYEHHBIM THPAXOM.
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INFCIRC/273/Add.1
Attachment

JIOIOJIHUTEJBbHBIA NPOTOKOJ K COIJIAINEHUIO MEXIY
PECIYBJIMKOM MMEPY U MEXKIYHAPOJHBIM ATEHTCTBOM 110
ATOMHOM YHEPTUHU O NIPUMEHEHHH TAPAHTHH B CBSI3U C
JOT'OBOPOM O 3ANPELIEHUH SIAEPHOT'O OPYKHUS B JATHHCKOH
AMEPHUKE U JOI'OBOPOM O HEPACIIPOCTPAHEHHH SIIEPHOI'O
OPYXHUA

[TPUHUMASA BO BHUMAHMUE, uro Pecnybnuxka Iepy (B manbHeilleM MMEHyeMas
“Ilepy”) 1 MexayHapoaHOe areHTCTBO 1O aTOMHOH 3HeprHH (B JanbHeHileM HMEHYeMoe
"AreHTcTBOM") ABNAKOTCA ydacTHMKaMM CornaueHHA O NPUMEHEHHWM TapaHTHH B CBH3H C
JloroBopoM © 3anpellieHHH AaepHoro opyxkHsa B JlatmHckoit Amepuke u Jlorosopom o0
HEpACIpOCTPAHEHUH ANEpHOro opyxusa (B AanbHedmeM umenyemoro "CorfalleHHeM o
rapanTuax’), KOTopoe BCTYnHAO B cklly 1 asrycra 1979 rona;

YUHUTBIBAS xenanne MexayHapomHOro coobuecTsa elie 6onee yKpemHTh PeXHM
AJEPHOTO HEPaclpOoCTpaHEeHMA TMyTeM NOBBIUIEHHS AeHCTBEHHOCTH H 3(()EKTHBHOCTH
CHCTEMBI I'apaHTHH ATeHTCTBa;

HATIOMHMHAS, uto AreHTCTBO NpH OCYLIECTBIECHHH TapaHTHH JOJHKHO YYHTHIBATH
HEOOXOAHMOCTL: H30erarTh CO3MaHHUA MPENATCTBUA IKOHOMHYECKOMY H TEXHONIOTHYECKOMY
pa3BuTHIO Tlepy HIM MEXAYHapOZHOMY COTPYAHHYECTBY B 00NacTH MHMPHOH AAEpHOH
OeATEeNLHOCTH; cobOMofaTh ACHCTBYIONUIHE IIONOXKEHHA B 001MacTH OXpaHbl 310pOBbA,
OesonacHocTH, ¢u3MUecKOH 3alUMTH, & TaKke ApyrHe AeHCTByoowMe TpeGoBaHUA
6e30TIacHOCTH ¥ Mpapa OTAENBHEIX ML, M IPHHHAMATE BCE Mephl 110 3AIUHTE KOMMEPHECKHX,
TEXHONOTHYECKHX H [POMBILIIEHHBIX CEKPETOB, a Takke ApYrod KOH(PHIACHUHAILHOM
HHGOPMALMH, KOTOPaA CTAHOBUTCA EMY W3BECTHOM;

NNPUHHUMASI BO BHHUMAHME, 4to wyacToTa MNpOBelEeHHs W HHTEHCHBHOCTDb
MEPONpPHATHH, yKa3aHHBIX B HacrosueM [lpotokone, Oyayr noadepkuBaTkcs Ha
MHHHMANLHOM  YPOBHE, COOTBETCTBYIOLIEM UEIH IIOBEILIEHHS [JEHCTBEHHOCTH H
3¢ beKTHBHOCTH rapaHTHH ATEHTCTBA,

HACTOSILIMM Ilepy 1 AreHTCTBO COFNIACHINCE O HHXKECIeAYIOWEM:




CBA3b MEXAY HACTOALWMUM IMPOTOKOJIOM H COTJIALUEHUEM

OTAPAHTIIX

Crartpa 1

IHonoxenus CornaumeHus o rapaHTHAX NPUMEHSAIOTCA K HacTosweMy Ilporokony B To#
Mepe, B KAKOH OHM COOTBETCTBYIOT NMONOXKEHMAM HacTosAulero I1poTokona 1 cOBMECTHMBI €
HuMu. B cnysae nporuBopeums Mexxay nonoxkenusmu CornamieHus O TrapaHTHSX H
NIONOXEHUAMH HacTosiitero IpoToxona NpHMEHSIOTCS ONOKeHKs HacToAwero [IpoTokona.

)

i)

vi)

INPEJOCTABJEHUE HHOOPMAIIUH

Cratpa 2

[lepy npenocrasnaer AreHTCTRY 3asdBJIeHHE, COOEpKAILEE:

Obwee onucaHHe u uHGOPMANMIO, YKA3LIBAIONIYI0 MECTO NPOBEACHHS
OTHOCAIIAXCA K SACPHOMY TOIUIMBHOMY IHKIIY Hay4YHO-HCCIENO0BATENbCKHX H
OTBITHO-KOHCTPYKTOPCKHX paboT, He CBA3aHHBIX C SACPHBIM MAaTEpHANoM,
OCYmIECTBIsIEMBIX  TAe-nubo, KoTopble  (HHAHCHPYIOTCS,  NONYYHIH

KOHKPETHOE pa3pellleHHe HIH KOHTPONHPYIOTCA MIHM OCYWECTBIAIOTCA OT
nuMenH Ilepy.

OnpeneneHHyl0  ATEHTCTBOM Ha OCHOBE  OXMOAEMOrO  IOBBILLICHHS
nedcTBeHHOCTH MnH 3¢ dexTuBHOCTH U cornacoBaHHylo ¢ Ilepy HHdopmaumio
0 Kacaroulefcs rapanTHil IKCNNyaTaUHOHHOH ACATENLHOCTH HAa YCTaHOBKAX M

B MECTax HaXOXAEHHMS BHE YCTaHOBOK, I¢ OOBIYHO UCIONB3YETCS AACPHBIN
MartepHaln.

Obulee omucaHHMe KaKAOro 3JIaHWA Ha KaXKJOH IUIOIIaJAKE, BKIOYas €ro
HCTIONb3OBAHHKE, H, €CNIM 3TOr0 HENOCTATOYHO - OMHMCZHHE €TI0 COAEPKHMMOTO.
JTO OMHCaHHE BKIIIOYACT KAPTY TAKOH IUIOIALKH.

Onucanue Macuraba onepauﬂﬁ i KKIOTO MECTa HAXOXACHHUS, HMEIOLETO

OTHOHIEHHE K JAEATENbHOCTH, ykKazaHHOH B [lpunoxenun [ x Bactogmemy
[Mporokony.

WUndopManHIoo, YXa3bIBAIOWIYKD MECTO HaxXOXAEHUA, OKCIUyaTaLHOHHOE
COCTOSIHHE H OLICHOYHBIE 'OJIOBBIE MPOM3BOACTBEHHBIE MOLIHOCTH YPaHOBbIX
PYOHHKOB H OOOraTHTENRHBIX YCTAaHOBOK H TOPHEBHIX OOOraTHTEILHBIX
YCTAaHOBOK W CYHISCTBYIOWIHH roforoit 00beM NpOU3BOACTBA TAKMX PYIHHKOB
u oforaturenbRbIX ycTaHOBOK Ans Ilepy B uenom. Ilepy npeaoctaBiser mno
3anpocy ATreHTCTBa JaHHblE O CYIUECTBYIOUIeM ToaoBoM ofbeme
NPOM3BOACTBA OTACNLHOTO pYAHHMKA MIW 0DOraTHTEIBHOH YCTaHOBKH.

[NpenocraBneHue 3710# uHpopManuu He TpebyeT BeAeHUA MOAPOOHOTO ydeTa
ANEPHOTO MaTepuana.

HHd)OpMaIlHIO OTHOCHTEJIBHO HCXORHOI0O MaTEpHana, KOTOprf{ euie He J1O0CTHUT
COCTaBa H YHCTOTHI, KOTOPbIC AENAKOT €ro NPUIroAHBIM OAA H3rQTOBACHHA
TOIJIHBA HIH H30TONMHOTO 060T31].[CHH$!, BKJIIOYAIOILY 10!

A}




a) KOJIMYECTBA, XUMHYECKH COCTaB, MCII0JIb30BaHHE HIIH
NpeANnOoNaraeMoe MCNoNb30BaHKE .TAKOTO MaTepHaia, HE3aBHCHUMO OT
ero SNEPHOTO MNM HEeANepHOTO HCINOJB3OBAHHA, AJA KaXIOro Mecta
HaxoxzaeHus B [lepy, B KOTOPOM TakOH MaTepHall NPHCYTCTBYET B
KOJIHYECTBAX, MPEBLILIAIOWIMX NECATh METPHHIECKHX TOHH ypaHa H/Wix
JIBajllaTh METPHUYECKHX TOHH TOpHA, a JUIA APYTHX MECT HaAXOXKACHHS
C KonHuecTBaMH Oonee ONHOW MeTpHueCKOH TOHHBI- ofmee
komuuectBo s Ilepy B uenoMm, ecan 310 obuwee KOIHYECTBO
NpeBHIIAET JECATh METPUYECKHX TOHH YpaHa MM JABaAUaTh
METpUYECKUX TOHH TopHua. [lpemocranenne >ToH uHpOpMauuM He
TpebyeT BeaeHns NoApoOHOro yueTa A1epHOTO MaTepUaa,

b) KOJNIUYECTBA, XHMHYECKHMH COCTaB W MNYHKT Ha3Ha4eHHs KaXXIaon
IKCIIOPTHOH TocTaBKH M3 Ilepy Takoro marepuana JUIf KOHKPETHBIX
HEAJCPHBIX 1ie/1eil B KONMYECTBAaX, MPEBbIIAIOILHX:

1) JIeCATh METPHYECKHX TOHH YPaHa, HIIM JUIS NOC/IENOBATENLHBIX
IKCTIOPTHBIX MOCTaBOK ypana u3 Ilepy B omHo M TO Xe
rOCyAapcTBO, KaX/as W3 KOTOPBIX MEHEe NECATH METPHYECKHX
TOHH, HO CYMMa KOTOPHIX MPEBBIUAET XECATh METPHYECKHX
TOHH B TEYEHHE ro/1a;

2) IBaaUaTh ~ METPHYECKHX  TOHH  TOpHS, HIM A
N0CIeA0BATENLHEIX IKCIIOPTHBIX IIOCTaBOK TOpHA M3 Ilepy B
ONHO M TO Xe TOCYAapcTBO, Kaxkaasd M3 KOTOPBIX MeHee
ABaJUaTH METPHYECKHX TOHH, HO CyMMa KOTOPHIX IIPEBBILIAET
RBAAUATh METPHYECKUX TOHH B TEUSHHE TOAa;

c) KONHYECTBA, XUMHYECKMH COCTaB, MECTO HAXOXIEHHSA B HAcTOsLIee
BpeMA M KCNOJL30BaHME HJIH [PEINOoJaraéMoe MCIONb30BaHHE
KOKA0H HMIOPTHOH MOCTaBKM B Ilepy Takoro Martepuana ais
KOHKPETHBIX HESMEPHBIX LENE B KOJHUECTBAX, IPEBBIILIAKOIINX:

1) AECATh METPHUYCCKUX TOHH YpaHa, WM AN MOCAedOBaTENbHbIX
UMIIOPTHBIX NOCTaBOK ypaHa B Ilepy, kaxpas M3 KOTOpBIX
MeHee JEeCATM METPHYECKHX TOHH, HO CyMMa KOTOPBIX
TNIPEBBIAET JECATH METPHUECKHX TOHH B TEYEHHE roaa;

2) ABajlaTh  METPHYECKHUX TOHH  TOpHA, HIIH ans
NoC/IeAOBaTENbHBIX HMMMOPTHBIX [MOCTaBOK Topua B Ilepy,
KaAas M3 KOTOPBIX MEHee IBAaAlaTH METPHYECKHX TOHH, HO

CyMMa KOTOPBIX NPEBBIIIACT ABaAUATh MECTPHYECKHX TOHH B
TECYCHHE TOJ4a,

IIpH TOM NOHUMAaHHH, 4YTO NPEACTABICHUE HHd)OpMauHH O TaKOM MaTEpHaJe,
NpE€AHA3HAYEHBOM /11 HEAACPHOro HCIIOJL30BaHHA, IMOCHE TOI0O KaK OH

OOCTHTHET OKOHYaTeNbHOM (OpMBI CBOETO HEAAEPHOTO HMCHOAL30BAHHA, He
Tpebyercs.




vit)

viii)

a)  KHQOPMALMIO OTHOCUTENLHO KONHYECTB, BHAOB MCMONB3OBAHHS M MECT
HAXOXJEHHs ANEPHOTO MaTepHana, OCBOOOXAEHHOTO OT FapaHTHH B
COOTBETCTBHH CO cTaThel 36 CornalieHus O rapaHTuax;

b) HHPOPMALMIO OTHOCHTENBEHO KONHYECTB (KOTOpass MOXeET WMeTh Gopmy
OLEHOK) H BHAOB HCMONb30BaHHA B KAXAOM MecTe HaXOXAEHHA
AIEPHOT0 MaTepuana, 0ocBoOOXKIEHHOIO0 OT rapaHTHH B COOTBETCTBHM
co crarbed 35 b) Cornamenns o rapaHTHAX, HO €lIE HE HAXOMAMIETOCS B
OKOHYATeNbHOH ¢opMe and  HeANepHOro  MCNONb30BaHHMA, B
KOJHYECTBAX, MpPEBBILAIONIMX YKalaHHbie B cTaThe 36 CornalleHus o
rapantHax. [Ipenocraenenne atoit uHbopMaumy He Tpebyer BeACHHS
noapo6HOro yyera sAepHOro Marepraia.

WadopManyio OTHOCHTENbHO MeCTa HAXOKIAEHHA HIM  JanbHeiiniei
06paboTkH OTXOROB CpEJHEr0 HWAM BBICOKOIO YPOBHA AKTHBHOCTH,
COAEPXalMX TUTYTOHHH, BHICOKOOOOTAllEHHBIH ypaH WM YpaH-233, B
OTHOWIEHHH KOTODBIX MPHMEHEHHE TapaHTHH OwlIO npekpaulieHo B
COOTBETCTBHM co cTaThei 11 Cornamnenus o rapantusx. [{ng nenu gaHHOrO
NyHKTa "pansHeimas o0paboTKa" He BKIIOYaeT NepeynakoBKy OTXOINOB MIIH
HX JajbHedinee KOHAMLHMOHHPOBAHHWE, He NMpeAycMaTpUBaloLlee pa3ieleHns
3EMEHTOB, AN XpPaHEHHS WK 3aXOPOHEHH.

Cnenyowmyto HHGOPMAIMIO OTHOCHTENLHO COrNacOBaHHOrO 00OPYNOBaHHA H
HesepHOr 0 MaTepHaia, epeddcieHsbix B [Ipunoxenun Il:

a) 1O KaXOOH 3KCHOpTHOH nocraBke u3 [lepy Takoro obopynoBaHHs H
MaTepuana: HAeHTH)HKANHUA, KOTHYECTBO, MECTO INpeANOoaraeMoro
HCIIONBL30BAHHA B  rOCyAapcTBe-MOAyyaTene W JaTta HAH B
COOTBETCTBYIOLUHMX CIY4asX OXMaeMas JaTa IKCIIOPTHOH [OCTaBKH;

b) no KOHKpeTHOMy 3ampocy ATreHTcTBa, noareepkacHHe Ilepy kak
MMIIOPTHPYIOIIMM FOCYAapcTBOM HHGOpMalMHM,  NpefOCTaBlEeHHOH
ATeHTCTBY B COOTBETCTBHH C MYHKTOM a) BhILIE.

Ofmve naaHel Ha TpPEACTOAILMA ACCATHNETHUH TnepHoj, HMelouue
OTHOINEHHE K Da3BUTHIO ANCPHOr0 TOIIMBHOrO IMKAa (BKAKOYas
IUIAaHHPYEMBIE OTHOCAIMECS K sJepHOMY TOMNIMBHOMY LMKIY HayvHO-
MCCTeN0oBaTENbCKME M ONBITHO-KOHCTPYKTOpPCKHE paboTel), KOrna OHH
YTBEPXJEHb! COOTBETCTBYIOIIMMH KOMIETEHTHLIMH opranamyu 8 [lepy.

b. Tlepy npunaraer Bce pa3yMHBIE YCHIHA, ¢ TeM 4TOOBl NPEeNOCTaBUTh ATEHTCTBY
CIIERYIOLYIO0 HHPOPpMALHIO:

1)

obliee onucanve M HHQOPMALMIO, YKA3bIBAIOLIYIO MECTO NPOBEAECHHA
OTHOCHIIHXCA K SAEPHOMY TONNHBHOMY LIMKIY HAY4YHO-UCC/IENOBATENBCKAX H
OMBITHO-KOHCTPYKTOPCKHX paGoT, He CBA3AHHBIX C SOEPHBIM MAaTEpHAIOM,
KOTOpLIE KOKKPETHO OTHOCATCA K OOOTralieHuio, nepepaboTke saepHOTO
TOMAMBA HMNU K 00paboTKE OTXOZOB CPEAHET0 WM BLICOKOTO YPOBHA
aKTHBHOCTH, COAEPXAlUUX IJIYTOHHH, BLICOKOOOOTAWEHHbIH YPaH MM ypaH-
233, ocyuwecTBasemeuix rae-nubo B Ilepy, HO KOTOpbIE HE PHHAHCUDYIOTCS, HE




1

MOMYYHNH KOHKPETHOTO Pa3pelIeHHs MK He KoHTponupytorca Ilepy wiM He
ocywecTsasorca oT uMenu Ilepy. [lns uenu panHoro myHkra "obpaborka"
OTXOAOB CPEAHET0 MIN  BLICOKOTO YPOBHA AaKTHBHOCTH HE BKJIKYAET

TNIEPEYIIaKOBKY OTXOAOB HIH nx KOHJMUHOHUPOBAHHE, He
NpeAycMaTpUBalOUlee  pa3fefieHHss 3MeMEHTOB, [JI1  XPaHEHHA  HJH
3aXOPOHEHHS.

1) ofuiee OMHUCAHHE NEATENBHOCTH M CBEJEHHA O JHLE WM OpPraHMU3alMH,

OCYWECTBAAIOWUX TakKylo JEATENLHOCTh B ONpeAeNeHHBIX ArE€HTCTBOM
MeCTax HaxOXIEHHs 3a MpellelaMH IUIOLAAKH, KOTOphIE, MO MHEHHIO
ATeHTCTBa, MOTIH 6b1 QYHKIHMOHAIBLHO OBITH CBS3aHBl C AEATENBHOCTHIO HA
atodl mnowanxe. Ilpenocrasnenne Takoil HHGOPMALIMH ABASETCA NMPEAMETOM
KOHKpeTHOro 3anpoca ArentcrBa. (OHa npenoctapnfercs B KOHCYABTAlLMH C
ATEHTCTBOM M CBOECBPEMEHHO.

o 3anpocy ArentctBa [lepy paeT YyTOYHEHHMSA HAH pasbAcHeHMs mMOOOH
HRbOpMalHH, MPENOCTaBIEHHON B COOTBETCTBMM ¢ HacTosimiedi CraThed, B TOH
CTEreHN, B KOTOPO# 3TO WMeeT OTHOIEHHKE K LIEIH TapaHTHH.

Craths 3

Ilepy mpenoctaBnser AreHTcTBY B TeueHHe 180 mHell nocne BCTYIUIEHHS B CHIY
- Hactoguero IlpoTokona HHGOPMaLUKD, 0 KOTOPO# roBopuTcs B CraThe 2.2 1), 1i1), 1v),
v), vi) a), vii) u X) u B Ctatbe 2.b 1).

Ilepy mnpenocrtaBnser AreHTcTBy Ao 15 Mas  kaxaoro roaa OOGHOBJIEHHYIO
HH(OPMAIIHIO, O KOTOPOH TOBOPUTCA B MYHKTE a. BLILLE, 3 TICPHOMA, OXBATHIBAIOIIHHA
NpeAMECTBYIOIIMI KaneHaapHbId rof. EcnH paHee npefocraBneHHas HHOOpMaLMs
ocranack Oe3 nusmenenu, [lepy ysegomuser 06 atom. '

[lepy mnpenoctaBnser AreHTCTBY OO 15Mas  kakmoro roja HHGOPMAUMIO,

onpeneneHHytro B Crathe2.a.vi) b) W «¢), 3a mnepHoA, OXBaTbIBAKOM
NpeAWECTBYOHH KaleHaapHBIii rol.

Ilepy exexkBapTanbHO NpenocTaBiseT ATEHTCTBY MH(OPMAUMIO, ONpEIENeHHYH B

Cratee 2.a.1x) a). DTa HHbOpMAUKA NIPEAOCTABNAETCA B TeUEHHE IIECTHAECATH NHEH
nocne OKOHYaHUA KaXJI0ro KBapTana.

Ilepy npenocrasnser AreHTcTBY HHpOpMaLHIO, onpeneleHHyro B CTaThe 2.a.viii), 32
180 nnen no ocywecTBnenus nanbHeitwedn o6paborku, M 10 15 mas kaxmoro roaa
HHbopManHio 00 H3MEHEHHAX MECT HaXOXKAEHHsA 3a NEPHON, OXBAThIBAKIIMN
MpeNWECTBYIOIHH KajeHAApHLIH To .

[lepy ¥ AreHTCTBO AOrOBapMBAOTCA O BPEMEHH M HaCTOTE MPEROCTABIEHHUS
HH(OpMaLMH, ONpeicIeHHOM B cTaThe 2.2.i1),

Ilepy npenocrabnser Arentcrsy HHGOpMalMIO, onpeaenennyio B Crathe 2.2.ix) b), B
TeYEHHE WECTHAECCATH IHEH NMOCNe NOCTYIUIEHHS 3anpoca 0T AT¢HTCTBA.




JOTIOJHHUTEJBHBIA JOCTYII
Cratna 4

HHX(CCJ'ICJIYIOHIGC NPUMEHACTCA B CBA3H C OCYUICCTBICHHEM JOMONHHTENBHOTO

A0CTyna B cooTBETCTBHH co CraTheit 5 HacToAwero [Ipotokona:

a.

ATEHTCTBO HE CTaBHT UENM MEXaHHCTHYECKH WM CHCTEMAaTHYECKH TNPOBEPATH
HHbOpMaIHIO, 0 KOTOPOit roBopuTcs B CTaThe 2, OMHAKO ATEHTCTBO HMEET JOCTYT K:

1) M0BOMY MECTy HaXOX/IEHHA, 0 KOTOPOM roBopHTcs B CraTthe 5.a. 1) HiH 1),
Ha BBIDOPOYHOH OCHOBE € HENbIo 0fecreYeHis yBEpEHHOCTH B OTCYTCTBUH
HE3asBJEHHBIX AAEPHOTO MaTepHaNa ¥ AEATeNbHOCTH;

1) noboMy MecTy HaAXOXAEHHUS, 0 KOTOpoM ropoputcs B Crathe 5.b. uim c., B
UENAX PpEleHHs BOIpOCa, CBSA3aHHOTO C MPaBHJIBHOCTBIO M IONHOTOH
HHGOPMANMy, NPENOCTaBNEHHON B cOOTBETCTBHM co CraThelt 2 HAM B
LeIAX YCTPAHEHUS HECOOTBETCTBHA, CBA3AHHOTO € 3TOH HHopManueit;

111) Mo6oMy MECTY HaxOoXIeHHS, 0 KOTopoM ropoputcs B CraThe 5.a. 111) B TOH
CTENEHH, B KOTOPOH 3TO HEOOX0AUMO ATEHTCTBY /UIS MOATBEPKIAECHHUA 1S
ueneit rapaHTHit 3asBnenus Ilepy o craTyce YCTaHOBKH MM MecTa

HaXOXAEHHA BHE YCTAHOBOK, Tle paHee OOBIYHO MCNONB30BANCA ANEPHBIN
MaTepual, KaK CHATBIX C 3KCIUIyaTalHU.

1) 3a MCKIIOYEHHEM CJIy4aeB, YKa3aHHBIX B TIYHKTE 11) HWKE, ATEHTCTBO

Hanpasnser [lepy nmpensapurenbHOE YBEOOMIICHHE O JOCTYIE MO KpakHEH
Mepe 3a 24 yaca;

it) B OTHOWMIEHMM JOCTYyNa K Jro0oMy MecTy Ha IUIOWAaAKe, KOTOpBIH
3anpaliMBaeTCs B COMETAHHH C MOCEUICHHSAMH U1 NPOBEPKH HHGOOPMAHHH
0 KOHCTPYKUMH MJIM C MHCHEKUMSAMH JUIS CIEUHaNbHBIX Lened MM
OOBIYHBIMK MHCIIEKIHMAMH Ha 3TOH IOLIAJIKe, CPOK MMPENBAPHTENLEOIO
YBEIOMNEHHsA, €CNH ATeHTCTBO oOpamaeTcs C 3ampocoM o0  3ToM,
coCTaBageT, MO KpaiHedl Mepe, JBa Haca, OAHAKO B HCKIKYHTENBHBIX
0OCTOATENBCTBAX, MOXKET COCTABHTh MEHEE JIBYX 4acOB.

l'Ipanapmeanoe YBCOOMJICHHE HAIPaBAAETCA B NUCBMEHHOM BHAE H B HEM

KOHKPECTHO YKA3bIBAKOTCA NPUYHMHBI AOCTYNA U ACATCABHOCTE, KOTOpasa AOMKHA OHITEL
OCYIIICCTBJIEHA BO BPEMA TAKOT'O J0CTYyIIA.

B cnyuae Bompoca HAHM  HECOOTBETCTBHS ATEHTCTBO npenocrasiaser Ilepy
BO3MOXHOCTb [aTh PasbACHEHHE M CNOCOGCTBOBATH PEUIEHHIO 3TOrO BOMpPOCa MAH
YCTPAHEHHIO ITOTO HECOOTBETCTBHA. Takas BO3MOXHOCTb OyHeT NpeaocTaBlsThCA
[0 HampaBlleHHs 3ampoca O JOCTYNeE, eCNM TOABKO ATEHTCTBO HE COMTET, YTO
3a/IepXKKa B NPEJIOCTABIEHHH JOCTYTA, BO3MOXHO, HaHeceT yluepd uenH, ¢ KOTopoi
3anpallMBAETCa STOT NOCTYN. B nio6oM ciydae ATeHTCTBO He AeaeT KakHx-nu6o
BHIBOAOB B OTHOILEHHM BOTIPOCZ WAM HECOOTBETCTBHA A0 Tex nop, noka Ilepy ne
OyneT npenocTaBiieHa Takas BO3MOXKHOCTS.




Ecnu ¢ Tlepy He NOCTHTHYTO MHOH HOTOBOPEHHOCTH, JOCTYT OCYHIECTBIAETCS TONBKO
B TeueHHe 0ObIYHOTO paboyero oHA.

[lepy uMeeT npaBo Ha COMPOBOXKIEHHE HHCMEKTOPOB ATEHTCTBA BO BpeMs AOCTYyTa
npencTaBuTeNsaIMH Ilepy TNpH YCNOBHM, YTO 3TO He 3aJePXKWBACT BHINOJIHEHHE
MHCIEKTOPaMH CBOHX (PYHKUHMHA MK HHBIM OOpa3oM HE NMPENATCTBYET 3TOMY.

Cratba 5
Ilepy npepoctasnsetT AreHTCTBY AOCTYN K:
1)  nwoboMy MecTy Ha IIOLIANKe;

1) moboMmy MecTy HaxOxIeHHsA, omnpeneneHHoMmy Ilepy B COOTBETCTBMM CO
Cratseii 2.2.v)-vint);

i)  mo6oit CHATOHN ¢ IKCNIIyaTaLIMM YCTAaHOBKE HAM CHATOMY C IKCIIYaTAUHH MECTY

HAaXOXJICHUS BHE YCTAaHOBOK, Ifle paHee OOBIYHO HCHONBIOBAICA SAAEPHBIH
MaTepHa.

moboMy MecCTy HaxoxxaeHus, onpeaenedtomy Ilepy B cootBeTcTBuH co Cratbeil 2.a.1),
Crarbeit 2.a.1v), Cratbeii 2.a.ix)b) unu Cratbeii 2.b., NOMHUMO TeX, O KOTOPHIX
TOBOPHTCA B MYHKTE a.1) BhILE, IPH YCIOBHH, YTO, eciH [lepy He MMeeT BO3MOXHOCTH
OpeAocTaBuTL Takod goctyn, [lepy mnpunaraer Bce pasyMHbIE YCHIHA  1is

HE3aMEUIMTENLHOTO.  YAOBIETBOPEHHS TpeOoBaHMH ATEHTCTBa C MOMOIIBK) HMHBIX
CPEACTB.

moboMy MECTy HaXOXXICHHA, ONpeAeNieHHOMY ATEHTCTBOM, [IOMHMO TeX MeCT
HaXOXAEHUA, O KOTOPBIX FOBOPHTCA B MYHKTaxX a. ¥ b. Belue, B nensax orbopa mpod
OKpYXarolle# cpeabl B KOHKPETHOM MECTE HAaXOXKAEHHUsS IIpU YCIOBUM, uTO, ecny [lepy
He MMeeT BO3MOXHOCTH NPENOCTABHTh TakoH noctyn, [lepy npunaraer Bce pasymHble
YCWIMA [O0% He3aMeIUTEeNbHOT0 YJAOBNETBOpEHMS TpeOOBaHuMii AreHTCTBa B
NpPUAEKAMHX MECTAX HAXOXKACHHSA MK C IOMOLIBLIO MHBIX CPEACTB.

Cratea 6

ITpu ocymectsnennu CTatbd S5 ATEHTCTBO MOXKET BLIMONHATH CNENYIOUIHE BHUJBI

AE€ATCIIBHOCTH!

a.

B oTHomeHHu pocryma B coorsBercTBuM co Crarbed 5.a.i) wnu 1ii). BH3yaJbHOE
Habmonenue, otbop npob okpyxaloiueit Cpeasl; HCIONB30BaHHE YCTPOMCTB IUIA
OOHapyXCHHA M HM3MEPEHHA PpaJHallMH; OleYaThiBaHUE M NPUMEHEHHe JpYTHX
UIEHTH(HUHPYIOMMX Y YKa3bIBaIOWNX HA BMEIIATENLCTBO YCTPOHCTB, ONpeleneHHbIX
B JIONONHHTENBLHBIX MONOXKEHUAX, M TNpPHMEHEHHE JpYrUX OOBEKTHBHBIX Mep,
TEXHUYECKasA OCYLUECTBUMOCTL KOTOPHIX Oblna MOATBEpXAEHA U HCIIONbL3OBAHME
KOTOpLIX Oblno cornacopaHo CoBETOM YNpaBNSWOIMX (B RalbHEHIIEM HMEHYEMBIM
"CoeToM") ¥ Mocne KOHCYIbTALMI MeXay ATeHTCTBOM H [lepy.

B orHowenny noctyna B coorerercTBun co CraTtheit 5.a.ii): BuzyansHoe Habmwonenue;
TIOZICYET YUYETHBIX €AHHHIL AAEPHOTO MaTepHana; Hepaspyluailide H3MepeHHUsa H 0TOop
npo0, HCNONMB30BAHME YCTPOHCTB 179 OOHAapyXeHWs M WM3MEPCHHA palHalyH;
M3YYEHHE YUYETHBIX JOKYMEHTOB, KacCalolUMXCA KOAMYECTBA, FMPOUCXOXKACHHA H




pa3MelieHna MaTepuana, OTOOp mpo6 okpyxalouled cpelbl; H MPHMEHEHHE APYIHX
OOBLEKTHBHBIX MEp, TEXHHYECKAsA OCYIECTBHMOCTh KOTOPHIX ObUla MONTBEPXKIEHA H

UCI0/Ib30BAHUE KOTOPBIX ObIO cornacoBano COBETOM M NOC/IE KOHCYJIbTAlHi MEXAY
ArentctBom H [lepy.

c. B oTtHomenun goctyma B coorBeTcTBHH co Ctarbeil 5.b.. BH3yannHoe HaOnroaeHHe;
otbop npob okpyxawmel Cpenbl; MCIONB30BaHHE YCTPOMCTB A OOHapyXeHHS H
M3MEpEHHsA paOuMalHH; H3y4YEHHE KacalolMXCA TapaHTHH IIpOM3BOACTBEHHBIX H
OTIpY30UHBIX YYETHBIX JOKYMEHTOB, H TNpUMeHeHHe ApYrMX OOBEKTHBHBIX MED,
TEXHMYECKad OCYIUECTBMMOCTh KOTOPBIX Oblla MOATBEpXkAEHA H MCIONL30BaHHE

KOTOpbIX OblNO cornacoBaHo CoBeTOM M MOCHEYIONIHX KOHCYAbTAHMH Mexay
ArentcTBoM H [lepy.

d. B orHowennH goctyma B cooTBeTcTBHM co Crarthbeii 5.c.. oTGop mpob oxpykaromeh
Cpenbl H B Clydae, €CIH pe3yJbTaTsl HE MO3BOMAAIOT PEWIMTHL BOMPOC HIM YCTPAHHTh
HECOOTBETCTBHE B MECTE HaXOXKJAEHHA, ONpee/IEeHHOM ATeHTCTBOM B COOTBETCTBHH CO
Cratbeit 5.c., MCIONBL30OBAHHE B YTOM MECTE HAXOXIEHHs BH3YanbHOrO HabmojAeHusd,
YCTPOHCTB nis1 OOHapyXeHHs M M3MEpeHHUs pajHalu¥d M NpPHMEHEHHE IO
cornacoBaHuIo Mexnay Ilepy H AreHTCTBOM NpyTHX OOBEKTHBHBIX MEp.

Cratps 7

a.  [Ilo mpocebe Ilepy ArentcTBo M [lepy aoroBapnuBaloTCs B OTHOLUIEHMH DETYIHPYEMOIO
JOCTyna B paMkax Hacroswmero IIpotokona ¢ uenblo ApPEeNOTBPalIeHHS PACKPLITHSA
YYBCTBHTENBHOH C TOYKM 3pEHMA ANEPHOTO PACMpOCTpaHeHHs HHQOPMANuH,
BBLIMONHEHHS TpeOoBaHHH 6e30MacHOCTH UNH (PHM3HYECKOH 3aIUMTHL HIH C HENLIO
obecneueHns 3aiIMTHl HaxoAsineics B YacTHOH COOCTBEHHOCTH MIIH KOMMEPYECKH
YyBCTBHTEAbHON HHGopMauuu. TakHe NOrOBOPEHHOCTH HE TPENATCTBYIOT ATEHTCTBY
OCYIIECTBNATh HEATENBHOCTh, KOTOpasd sABAseTcd HeoOxomuMoi i obecnedeHus
yOenuTeNLHOH YBEpEHHOCTH B -OTCYTCTBHH HE3ASBJEHHBIX AAESPHOTO MaTepHana M
DEATENbHOCTH B COOTBETCTBYIOHIEM MECTe HaXOXXAEHHA, BKIKOUas pelleHHe Tro60ro
BOMpOCa, OTHOCAINErocs K NPABUNLHOCTM M TONHOTE HHQOpPMAlMH, O KOTOpOH

rOBOPHTCA B CTaThe 2, WIH YCTPAaHEHHE HECOOTBETCTBHSA, OTHOCAILETOCs K ITOH
wHbOpMaLHH. '

b.  Tlepy MoxeT mpH mpenocrasieHud HHGOpMauuu, 0 KOTOpoH rooputcs B CraThe 2,
MHOOPMHUPOBaTh ATEHTCTBO O MeCTaX Ha MIOMIAAKE HAH B MECTe HAXOXKAEHHA, Ha
KOTOPBIX MOXET NPUMEHSATLCS peryIHpyeMEIi LOCTY.

¢.  Jo BcrynneHus B cHiy JOObIX HeoOXoauMbIX JIONONHHMTENbHMX NOJOXeHWH Ilepy

MOXKET ﬂpHGCI‘HYI‘b K PErylnpoBaHHK JAOCTYNa B COOTBETCTBHH C IONOXKCHHAMH
NTYHKTA a. BBILIC.

Crtatba 8

Huuro B nactosawem [Iporokone He npensrcryer [lepy npenocTaBnsate ATEHTCTBY
JOCTYTl K MECTaM HaXOXIEHHUS B JOMONHEHHE K TeM, O KOTOpBIX rosoputcs B C1athax 5 u 9,
WIY NPOCHTbL ATEHTCTBO O MPOBENCHHUH NEATENLHOCTH 1O NpOBEpKe B KOHKPETHOM MECTE
HAXOXAEHHA.  ATEHTCTBO HE3aMEMJMTENbHO NpPUAAraeT BCE padyMHble YCHIIHS JUIs
OCYUIECTBJIEHHS JIEHCTBHIH B COOTBETCTBHH C TaKOH Mpockboil.



Cratea 9

Tepy npenoctaBnser AreHTCTBY AOCTYN K 'MECTaM HaXOXAEHWS, ONpEAETEHHBIM
ATeHTcTBOM Ans otdopa npod okpyxkawowel cpelibl Ha OOWMPHOM TEPPHTOPHH, IpH
ycnoBHH, uto ecau Ilepy He MMeeT BO3MOXHOCTH TpPEAOCTaBUTh TakoiH Aoctym, TO Ilepy
TIpM/IaraeT BCE pasyMHBle YCHIMA JUIS YNOBNeTBopeHus TpeGoBaHMH AreHTCTBA B
aNbTEPHATHBHBIX MECTaX HaXOXIEHHSA. ATEHTCTBO He 3aMpali#BacT TaKoH AOCTYI J0 TeX
mop, mokxa orbop npo6 okpykawmen cpeapl Ha OOLIMPHON TePpUTOPHH H MPOLEAYPHBIE

MEph! ANA ero nposefenHs He ogoOpenbl CoBeTOM M HE NpoBeleHb! KOHCYNbTALlHH MEXIy
ArentcTeoMm H [lepy.

Crates 10

ArenrctBo HHopmupyert Iepy o:

a. JleaTenbHOCTH, OCYILECTBIEHHOH B paMkax Hactoswero [IpoTokoda, BKIO4ag
JeATeNbHOCTh B OTHOINGHHH JIOOBIX BOMPOCOB HMIIM HECOOTBETCTBHH, KOTOpBIE

ArentctBo jaoseno jJo ceeaeHus Ilepy, B mpenmenax LiecTHHECATH AHEH 1ocne
OCYILIECTBNCHUS ATCHTCTBOM 3TOM ACATEALHOCTH.

b. PC3YJIBT3.T3X JEATEBHOCTH B OTHOIIEHUH NHOORIX BOMPOCOB HIH HECOOTBCTCTBHI‘:I,
KOTOPBIC ATEHTCTBO JOBENO 10 CBCIOCHHA Hepy, 10 BO3MOXHOCTH CKOpEE, HO B nobdom
CJIy4yae B TCHEHHE TpHALIATH JHEH nocne NONy4CHUA AreHTCTBOM 3THX pPE3YABTATOB.

c.  BmBogax, KOTOpbIE OHO CAENAT0 B pe3yiLTaTe CBOEH AeSTENBHOCTH B COOTBETCTBMH C
HacrosiuuM [IporokonoM. Takue BEIBOABI NIPENOCTABNAIOTCS €KETORHO.

HA3ZHAYEHWUWE HHCIIEKTOPOB A'EHTCTBA
Crarpsa 11

a. 1) TI'enepanvubiii aupexTop ysemomnser Ilepy o6 yreepxnennn Copetom moboro
NOJIKHOCTHOIG /TMIIa ATEHTCTBA B Ka4e€CTBE KHCIEKTOpa IO rapaHTHaM. Ecnu
[lepy He wu3Bemaer I'eHepanbHOro AMPEKTOpPa O CBOEM OTKJIOHEHHH Taxoro
JOOJDKHOCTHOTO JHLA KaK MHCNekTopa s Ilepy B TeyeHHe TpeX MECALEB [OChe
MONYYEHHA YBEJOMIECHHA 06 yTBepkaeHHHM COBETOM, MHCIEKTOp, O KOTOPOM
TakuM o6pazoM yBenomnena Ilepy, cuutaercs HazHaueHHBIM B [lepy;

ti) TeHepanpHbli 1QMpekTOp, AeHCTBYS B OTBeT Ha mnpockOy Ilepy unM mo
coOCTBEHHOH WHHMLHMATHBE, HelaMeATUTeNsHO WHpopmupyeT [lepy 06 or3bise
Ha3HayeHus J1060ro JOMKHOCTHOrO MHMLA B KayecTee HHCTekTopa ans [lepy.

b.  VYBemomienHe, 0 KOTOPOM rOBOPHTCA B NYHKTE a. BHIILE, CYHTAETCA NonyuyeHHsM [lepy

yepe3 ceMb IHEH MOoc/e€ AaThl HanpaBneHus ATEHTCTBOM Takoro ysexomneHus Ilepy
3aKa3HOM KOPPECNOHAEHIIHEH,

BH3LI
Cratba 12

ITepy npy HeoOXONMMOCTH B TEYEHHME OJHOTO Mecsia rocje NoaydeHHs 3anpoca of
3TOM NpENOCTaBAAECT YKa3aHHOMY B TaKOM 3alpoce Ha3HAYEHHOMY HHCIEKTOpY
COOTBETCTBYIOLUYIO MHOTOKPATHYIO BBE3AHYIO/BHIESAHYIO H/MNM TPAH3WTHYKO BH3bI, YTOOBI




obecrneynTh HHCNEKTOPY BO3MOXHOCTh Bbe3/la U npebriBanus Ha TeppUTOpUH lepy B ensx
BLITONHEHHSA ero/ee ynkuui. Jliobble 3ampolleHHble BU3bl NEHCTBUTENBHB HE MEHEE

OAHOrO roga ¥ B clyvae HeoOXOOMMOCTH BO3OOHOBAAIOTCA Ha TEPUOA Ha3HAYCHHA
uHcnekropa B [lepy.

JOIMOJIHUTEJBHBIE NOJIOXKEHUA
Crates 13

a. B Tex cnyvanx, korma Tlepy wuie AreHTCTBO yKka3blBalOT Ha HeoO6X0QMMOCThb
OnpefenuTs B JIONONHUTENBHBIX NONOXKEHHAX, KaKuM 00pailom cnenyer NpUMeHATHb
MEpH], H3j0XeHHble B HacTogiieM [Iporokosne, Ilepy M AreHTCTBO COrJIacOBHIBAIOT
TakHe JIONonHHTENbHBIE MONOXKEHHS B TEYECHHE AEBAHOCTA QHEH IOC/e BCTYIIEHHS B
cuny Hactoaero IIporokona Hin, B Tex caydyasx, KOraa ykazadue Ha HeoOXOQUMOCTD
TakuX JIomoNHHTEABHBIX NMOJIOXKEHHH JIAETCA NMOC/HE BCTYIUIEHHS B CHAY HAaCTOSMIETO
IlpoToxomna, - B Teyense neBsHOCTa AHed MOCHE AATH TAKOTO YKA3aHHA.

b. o BcrymsieHuss B cuny moObix dHeobxonuMbix JIOMONHUTENBHBIX NONOKEHHH
ATeHTCTBO UMEET NPABO NPUMEHATH Mephl, U3N0KEeHHbie B HacTosem [TpoTokone.

CUCTEMGI CBA3HU
Cratba 14

a. Ilepy naer paspemenne AreHTCTBY cBOOONHO HCIONB30BaTh AJA CAYXeOHBIX uenei
CUCTEMBbl CBA3H MeXNYy HHCMEKTOpaMH AreHTcTBa B Ilepy M lleHTpanbHBIMHE
YYPEKOEHUAMU ATEHTCTBA W/HIM PermoHanpHEIMH 6IOpO, BKIIOYast nepengayy B
HEaBTOHOMHOM HJIH aBTOHOMHOM pexXuMe HHOpMalHK, NOCTynalollieit 0T YCTPoRCTB
ATEHTCTBa JUIA COXPAaHEHUS W/WIH HabIOJeHHs HIH [nA U3MepeHHiH, u obecnieynBaer
3alIATY TakO# CBA3H.  AreHTCTBO nocine kOoHcynbrauuit ¢ Ilepy umeer mpaso
HCMONb30BaTh YCTAHOB/IECHHBIC Ha MEXAYHapoXHOM YPOBHE CHCTEMBI TIPAMOR CBSA3H,
BKJIIOYAs CIIYTHHKOBBIE CHCTEMbl H APYTHE BHIB! JaNbHEH CBA3H, HE MCNONB3yEMBblE B
Mepy. Ilo npocs6e [lepy Hau AredTcTBa noapoGHOCTH, KacaroUIMECs OCYIIECTBIEHNA
3TOr0 MYHKTA B OTHOWIEHMH Mepenayd B HEaBTOHOMHOM MM ABTOHOMHOM PEXHME
HHQOpMaUHH, NOCTYNaloled OT YCTPOHCTB ArEHTCIBA s COXPaHEHHA W/HIM
HaOJI0IeHHs UM AN U3MEPEHHUH, onpeaenstoTca B JJOMOAHNTENBHLIX NONOKEHHAX.

b.  Tlpu ycranopneHuM cBA3M ¥ nepenave WHHOPMAIMH, KaK ITO NPELyCMaTPHBAETCA B
IyHKTE a. Bblllle, HaanexauuM obpa3oM yuuThIBaeTCs HeobXxoauMocTh ObecrneveHus
3alUKTEl MHpOpPMaLUH, ABAsIOLLEHcS O0BLeKTOM COOCTBEHHOCTH, HAH KOMMEpPYECKH

YyBCTBATENbHOM MHGOPMALNK HIM TOH HHPOPMALNH O KOHCTPYKUHH, KoTopyto Tlepy
CUHTaET 0C000 YYBCTBHTENILHOM.

JALMUTA KOHOUJAEHUHAJIBHON HHOOPMAIIMH
Crates 15

a.  ATEHTCTBO NOLNEPXKHBACT CTPOTHH pexum obecneueHHs 3PQEKTHBHOH 3alMTBI OT
PacKpPHITHA KOMMEPYECKHX, TEXHOJIOTHYECKMX M NMPOMBILIEHHBIX CEKPETOB M OPYTOH
KOH(HACHUMANbHOH HHPOPMALIMM, KOTOphIE CTAHOBATCA €My M3BECTHBIMH, BKIKOYad
TaKyl0 HHOOpPMALHIK, KOTOpas CTAaHOBHTCA H3BECTHOH AreHTCTBy B XO0Ae
ocyuiecTBaeHus Hacroauero [Iporokona.
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PeXHM, 0 KOTOpPOM FOBOPHTCA B

NYHKTE a. Bbillle, BKIIOYAET, B YACTHOCTH, NOJNIOKEHHS,
OTHOCSUIHECS K: S e

A R

i) o0WwMM mNpHHUMNAM M CBA3aHHBIM C HHMHM MepaM no o0palleHMIo ¢
KOHO®HOeHIHaNnbHOA HHOPMALIMEH;

iI)  yCNOBMAM HaiMa mnepcOoHana, KacaloliMMCS 3alldThl  KOHGHAECHUHAILHOK
HHbOpMaLIHH;

iil) mpouenypaM B CAy4YasxX HapyLleHWH WAM TDPEanojaraeMbIX HapylleHHH
KOHHICHLUHANLHOCTH.

PexuMm, 0 KOTOPOM TOBOPHTCH B IYHKTE a. BBIIUE, YTBEPHKAAETCA H MEPUOIHYECKH
paccmarpHpaeTca CoBeTOM.

NMPHJIOKEHUA
Cratbs 16

INpunoxerus x HactosieMy [IpoTOKoNy ABIAIOTCH €r0 HEOTHEMAEMOH 4YacThio. 3a
HCKJIIOYERHUEM Iienel BHeceHwus onpaeok B Ilpunoxenus, Tepmun "[Ipotokon", xak

OH ynorpebiseTcd B HacTosweM AOKyMeHTe, o3Hayaer [Ipotoxon u [lpunoxenus,
BMECTE B3ATHIE.

B nmepeuenr BHAOB JeATenbHOCTH, yKasaHHbix B Ilpunoxkenuu I, W nepeuersb
obopynoRaHKs u Marepuana, ykasaHubix B [punoxenuu I1, CoBerom MoryT BHOCHTBCS
MONMpaBKH TO pekOMeHAauuH co3fanHoit CoseroM paboyeH rpynmel 3KCHEpTOB
OTKpBITOrO cocraBa. JlioOas Takas monpaBka BCTYMAET B CHJIY Yepe3 YETHIPE MecsAna
nocne ee NpunATuA CoBETOM.

BCTYIIJIEHHE B CHJ1Y
Cratpa 17

Hacroswmwuii Ilporokon BCcTynaer B CHIIy B ieHb, KOTla AreHTCTBO nony4qut oT Ilepy
MHCHMEHHOE YBEAOMJIEHHE O TOM, YTO 3aKOHOAATE/NLHblE M\WIM KOHCTUTYLHMOHHBIE
tpebopaHus [Tepy, HeoOXoaUMBIE 1A BCTYNNEHHA B CHIlY, BLITIONHEHDI.

Ilepy moxer B moboe Bpems IO TOro, Kak HacToAwHi [IpoTokon BCTymUT B cuny,
3a5ABHTb, YTO OHA OyneT NpHMeHATh HacTosKHK IIpoTokon Ha BpeMeHHOH OCHOBE.

IenepanbHplli OUPEKTOp He3aMeNNMTeNnbHO MHGOPMHpPYET BCE TOCYHapcTBa - YJIEHBI
ArenTcTBa 0 MOOOM 3asABlEHUM O NpUMEHEeHMHM HacTosero IipoTokona Ha BpeMeHHOM
OCHOBE H O €ro BCTYIJIEHHH B CUNY.

OIIPEJEJIEHHUA
Cratba 18

Ina ueneit Hacrosmero [poTokona:

OtHocAlMeca K AAEPHOMY TOIIMBHOMY UMKy HayYHO-HCCNE0BATEIbCKHE U ONBITHO-
KOHCTPYKTOPCKHE PabOTh! 03HAYalOT AEATENLHOCTh, KOTOPas KORKPETHO OTHOCHTCS K
no6oMy acnexTy pazpaboTku NPOLECCa HAH CHCTEMBI IF0GOTO H3 CIEAyHOWIEro:

- KOHBEPCHH ANEPHOT O MaTEpHAla,
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d.

- oboraileHus ANEPHOTO MaTepHana,
- W3TOTOB/IEHHS ANEPHOTO TOIIHBA,
- peaKkTopoB,

- KPHTHYECKHX cOOpOK,

- nepepaﬁonm AQNEPHOro TOIMBa,

- obpaboTku (He BKIIOYAs NEPEYNAaKOBKH MM KOHAWUIHOHWPOBAHHS,
He NpeayCMaTPHBAIOIIETO Pa3fieIeHHs 3/IEMEHTOB, 11 XPaHEHHA UNH
3aXOPOHEHHA) OTXOA0B CPEAHETO HAH BBICOKOTO YPOBHSA aKTHBHOCTH,
COJEPKALNX NMNYTOHHH, BbICOKOOGOrallieHHbIH YpaH unM ypan-233,

HO HE BKJIIOYalOT JEATENbHOCTh, OTHOCAINYHOCA K  TEOPETHYECKHMM  HIH
¢byHOaMEHTaNbHEIM HAay4HBIM HCCIEROBAHHAM MM K HAaYYHO-MCCNENOBATENLCKHM H
ONLITHO-KOHCTPYKTOPCKHM ~ paforamM 1m0 MPOMBIILIEHHBIM  TIPHMEHEHHAM
paZHOM30TONOB, MEAHUMHCKHM, THIAPONOTHYECKHM H  CENbCKOXO3SHCTBEHHBIM
[IPUMEHEHHAM, HU3YYEHHIO TMOCIEACTBHH ANA 3A0POBbS M OKDPYXKAOWEH cpedbl H MO
YCOBEPHIEHCTBOBAHHIO TEXHHYECKOTO 0OCTY)XHBaHHMS.

Ilnomanka o3Ha4aeT TEPPHTOPHIO, TPaHHUBl KOTopoi onpeneneHst Ilepy B
COOTBETCTBYIOLIEH HHQOPMAIIUM O KOHCTPYKIIHHM YCTAHOBKH, BIJTIOUAs OCTAHOBNEHHYIO
YCTAHOBKY, a TaXK€ B COOTBETCTBYIOIIEH HMHOOpPMAlMH O MecTe HaXOXKAEHHS BHE
YCTAHOBOK, Tlie 00BIYHO MCIONB3YETCA SACPHbIA MaTepHal, BKIOYasd 32KphHITOE MECTO
HaXOX/ECHHA BHE YCTAaHOBOK, rje OOBLIMHO HCIONL3CBAACH sAOEPHBIH MaTepHan
(xoTOpBIE OTPAaHHYMBAIOTCA MECTAMH HAX0XJEHHS, TAe UMEKTCA ropsune KaMepsl HiH
OCYIUECTBIANACE  AEATENbHOCTb, CBfA3aHHad C  KOHBEpCHed, oboramenuem,
M3TOTOBJICHHEM MM Tepepaborkoi TonnmBa). I[lnomlanka BxIIOYaeT TakkKe BCe
0OBEKTEI, COBMECTHO pPa3MEIEHHbIE C YNOMSHYTBIMH Bbillle YCTAHOBKOH HJIH MECTOM
HAXO0XJEHHs, C LIeIbI0 NPEJOCTaBNCHHA WM KCMONb30BAHUA CYILIECTBEHHBIX CPEACTB
obecnedeH s, BKIOYasA: TropAuHe Kamepsl Ang 06paboTku 0OMydeHHBIX MAaTEpHANOB,
He CONepKallMX AAEPHBIA MaTepHan; YCTAHOBKM 118 00pabOoTkH, XpaHeHHs M
3aXOpPOHEHNsA OTXOJOB; a TAKXKE 3AAHHA, CBA3AHHBIE C COTIAaCOBAHHBIMU NpPEAMETAMH,
onpeaeneHHkiMy [lepy B COOTBETCTBUM €O cTaThell 2.a.1V) BbILLIE.

CHsaTtas ¢ SKCIUIyaTallMM YCTAHOBKA MM CHATOE C JKCIUIYAaTAl[MH MECTO HAXOXIEHHS
BHE YCTAHOBOK O3Ha4alOT OO0BEKT MIM MECTO HAXOXICHHA, Ha KOTOPbIX
JEMOHTHPOBAHBl MM CAeNaHBl HENPHTOAHBIMH K OKCIAyaraliMd OCTaBLHMECH
KOHCTPYKIHH U 000pyAOBaHHE, BaKHbIE Ul ee(€ro) HCNob30BaHUA, TaK YTO OHA(OHO)
HE MCMOAB3YETCA JUIA XPaHEHMs MACPHOrO MaTepHaJa H HE MOXET Jajlee

MCTIONB30BaTbCA AN ofpallleHHss ¢ sAepHBIM MaTepHanoMm, ero ob6paboTku uau
HCIIONL30BAHMSA,

OcraHoBNEHHAsS YCTAHOBKA HIH 3aKpbITOC MECTO HAXOXACHHA BHEC YCTAHOBOK
03HayalT 06BLEeKT HiIH MecTo HaXOXAECHHA, IKCIINIYaTallud KOTOPHIX MpeKpamneHa H U3
KOTOPBIX HIBAT ﬂﬂepﬂbli:l MaTe€pHall, HO KOTOpbIC HE CHATHI € 3KCILIYaTall¥A.

Bricoxoo6oralieHHpli ypan o3HauyaeT ypaH ¢ oborateHuem no usorony ypan-235 20%
WIIH BBILLE.
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Ot60p npo6 okpykatomieil cpesibl B KOHKDETHOM MECTe HaXOXAEHHA 03Ha4yaeT oTOop
npo6 oxpyxalowei cpenbl (Haripumep, BO3AYXa, BOABI, PACTHTENHLHOCTH, MOYBHI,
3arpsa3HEHMH) B ONpe/IeNeHHOM ATEHTCTBOM MECTE HAXOXAEHHWS ¥ HEenoCpeICTBEHHOM
6nM30CTH OT HEro ¢ Lensio COAeHCTBMA ATEHTCTBY B MNOATOTOBKE BHIBOJOB 00
OTCYTCTBMH HE3asBNEHHLIX SAEPHOTO MaTepHana KNM ANEPHOH NEATENLHOCTH B 3TOM
onpeneieHHOM MeCTe HaXOXAeHHA.

Ot6op npob_okpyxkatomieil cpeapl Ha OOWIMPHON TEPPUTOPUYU O3HayaeT oTOop mpob
OKpyXawulei cpensl (HampuMep, BO3IYyXa, BOAB, PAcCTHTENBHOCTH, MOYBHI,

3arpA3HEHHH) B pANE ONPEHNENEHHBIX ATCHTCTBOM MECT HaXOXIEHMA C UENbIO
CONEHCTBHA ATEHTCTBY B NOJATOTOBKE BBIBOLOB 06 OTCYTCTBHM He€3asBIEHHBIX
SNEPHOro MaTepHana Y SIEPHOH AEATENBHOCTH Ha OOIIKPHOM TEPPHTOPHH.

SaepHblii_ MaTepyan cOTJIacHO OMpeeneHHto, JanHoMy B cTaThe XX YcTaBa, O3HaYaeT
moboH ucxonHeIi MaTepuan KM MoO60H CreUMankHbIA paclienafomuUics MaTepHat.
Tepmun "HcXxonHbI MaTepHaN" HE JO/KEH TOJNKOBAaTLCA KaK NMPHMEHAIOLIHHACA K pyne
N orxoaam pyami. JhwbGoe onpenenenue, nasHoe COBETOM B COOTBEICTBHH €O
crathelt XX Ycrasa AreHTCTBa IIOCHE BCTYTUIGHHMA B cuny Hacroswero Ilpotokona,
KOTOpO€ paciMpsSeT CIIHCOK MAaTEepPHAIOB, CHMTAKOILIHXCA HCXOJHBIM MaTepHAIOM MIH
CIIEUMAIbHBIM PACLIETUIAIOIMMCS MAaTepHaNloM, BCTYNAeT B CHAY B COOTBETCTBHH C
Hacrosium [IpoTokosnom Tonsko nocne npuuaTus [epyoit.

YcTaHOBKA 03HAYAET:

1)  peakTop, KpHTHUECKYI0 cOOpKy, 3aBOA IO KOHBEPCHH, 3aBOJ 10 H3TOTOBJEHHIO,
nepepabaThIBAIOIYIO YCTAaHOBKY, YCTAHOBKY /A pa3feNeHHs H30TOMOB HIH
OTZENLHOE XPAHKIALIE; HITH

i)  moboe MecTo HaXxOXIeHHSA, rae OOBIMHO HCMONb3YeTCs SANEpHbIH MaTepuan B
KONHYECTBaX, MPEBILAIIINX 0JUH 3 PEeKTHBHEIN KHIOrpamMM.

MecTo HaxokJeHHS BHE YCTAHOBOK oO3HauaeT 10608 o6nekT Mau moboe MecTo
HaXOXIEHHUA, KOTOpbi€ HE ABAAKOTCA YCTAHOBKOH, W rae OOBIYHO HCHOJNB3yeTcs

AAEPHBLIA MaTepHall B KOJHYECTBAX, PABHBIX OAHOMY dPODEKTHBHOMY KMIOTpaMMy HIH
MEHEe.
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iii)

Vi)

vii)

Viil)

ITPUIOXEHHE I

NMEPEYEHL BUAOB JEATEJIBHOCTH, O KOTOPBIX TOBOPUTCA
B CTATLBE 2.a.iv) HACTOAWET O TTIPOTOKOJIA

HzrotomneHue poTophsix TpyS Ans ueHTpudyr uan cbopka rasoBbeIX LEHTPUGYT.

POTOQHbIe !Q!6bl Aans QCH!QHQEL 03HAYaKT TOHKOCTEHHBIC HHUINHHAPBI, ONHCAaHHE

KOTOpBIX NpuBeneHo B paszaene 5.1.1 b) Ilpunoxenus I1.

[a3oBble LEHTPHGYTH 03HA4alOT UEHTPUGYTH, ONHCAHHE KOTODbIX MMPHUBEJEHO BO
BBOZHOM 3aMeyaHuH k pazaeny 5.1 Ilpunoxenus I1.

Harotornense audpdysuoHHbix Gapsepos.

Nuddysronnble 6aprephl 03Ha4alOT TOHKHE TIOPHCThIE GHIBTPLI, ONMMHCAHHE KOTOPBIX
npuseaeHo B pasaene 5.3.1 a) Ipunoxenns IL

H3roToBneHue Ui cﬁopxa CHCTEM, HCMONL3YIOILNX NA3€PLI.

CHCTEMB], MCIIONb3YIOUIHE Aa3ephl, 03HAYAIOT CHCTEMBI, BKJIOYAIOUIME TE NPEIMETHI,
OMHCAHHE KOTOPRIX NMPHBEAeHO B pazaene 5.7 [Ipunoxenus IL.

HaroTosnenne uiH 060[)!(3 JJNICKTPOMArHHTHLIX CENapaTopoB U30TONOB.

OJIEKTPOMATHHTHEIE CENApaToOphl M30TONOB O3HAYAOT Te TNPeAMEeThbl, O KOTOPBIX
ropoputca B pasznene 5.9.1 [lpunoxenns II U koTOpble comepkaT MCTOYHHKH HOHOB,
OIIHCAaHHWE KOTOPBIX MpHBEAEHO B paziene 5.9.1 a) [Ipunoxenus I1.

HsroTosnenue UK c60pka KOJOHH WK 3KCTPAKUKOHHOTO 060py NOBAHHS.
Kononnel unu 3xcTpaximoHHoe ofopyloBaHHe O3HA4YaKT Te NPEIMETH, ONHCaHME

KOTOpHIX IIpUBENEHO B pasienax 5.6.1, 5.6.2, 563, 56.5, 566, 567 u 568
Hpunoxeuns II.

WUsrotoBneHHe  pa3sfenMTENbHBIX  COMEN  MIM  BHXpEBBIX  Tpybok  ans
a’poAKrHaMuYecKoro oborameHus.

PaspenvTensHple comnia UM BUXpEBble TPYOKH [U1S a3poaMHAaMHUYEcKOro oboranieHHs
03HA4aloT Pa3sRENUTENbHLIE COMIa ¥ BUXPEBbIC TPYOKH, OIHCAHHE KOTOPLIX NMPHBEAEHO
COOTBETCTBEHHO B pa3fenax 5.5.1 u 5.5.2 Tlpunoxenus II.

Hsrotosnenne wiyi cbopka cMCTEM reHepallliy YpPaHOBO# I11a3Mbl.

CHcTeMpl reHepaluy YpaHoBOH Nia3Mpl 03HAYalOT CHCTEMBI [1J1 I€HEpAlUM YPaHOBOM
N1a3MBl, ONUCAHHE KOTOPLIX NpHBEAcHO B pasaene 5.8.3 Ipunoxenns I1.

H3roTossieHHEe LMPKOHHEBLIX TPYO.

HupxonneBsie TpyOpl 03Ha4OT TPyDsI, ONHCaHHUe KOTOPLIX NPHBEAEHO B pasjene 1.6
[Tpunoxkenus Ii.




1.3.

1.4.

1.5.

1.6.

1.7.

TOYKH 3pEHHA TapaHTHHHLIX 00A3aTeNbCTB M OTBETCTBEHHOCTH TMOCTaBLUMKA
peakTopa), YToObl HX MOCTaBKa BHE PaMOK OCHOBHOT'O COTMAIEHHA O MOCTaBKE
CaMoro peakTopa He crana 6bl 00bIuHON nMpakTHko#W. IloaToMy, XOTH OTAEIBHAsA
NOCTaBKa 3THX YHHKaJNbHbBIX, CHICLHANBHO MPEIHA3HAYEHHBIX H MOATOTOBJICHHBIX,
BaXHBIX, KPYMHBIX M AOPOrOCTOAILMX TNPEeAMETOB He o0s3aTensHo Oyner

paccMaTpHBaTLCA KAaK BbINajajouias M3 cdepsl HHTEPECOB, TakoH cnocod
NOCTaBKH CYHTAETCSt MANOBEPOSTHBIM.

MawuHBbI 1719 3arpy3KH H BHIFPY3KH PEaKTOPHOr0 TOILJIMBA

MasunynsropHoe  000pynoOBaHME, CHENHAILHO  [PEAHA3HAYEHHOE  HIIHM
NOAFOTOBNEHHOE A8 3arPY3KH HIIH M3BICUECHHS TOILUIHBA U3 SAEPHBIX PEaKTOpOB,
KaK OHH OnpeeNneHbl B nyHKTe 1.1. Bbllie, KOTOPOE MOXET HCIONB30OBATHCA,
KOTAA PpEeaKkTOp HAaXOAWTCd MO Harpy3Kod, HIM 00NafaeT TEXHHYECKMMHU
BO3MOXXHOCTAMH U4 TOYHOrO HO3MLMOHHPOBAHHS HIH OpPHEHTHPOBaHMA,
MO3BO/MAIIIMMA TIPOBOANTh HA OCTARHOBJIEHHOM PEaKTOpE CIOKHBIE paboThl mo

neperpy3ke TOMNHWBA, NPH KOTOPHIX OOBIYHO HEBO3MOXHL! HENOCPEACTBEHHOE
HaOnoAeHHE HITH NPAMOH AOCTYII K TOILIHBY.

PeakTopHbIe YNIpaBISIOLIHE CTePKHI

CTep)KHH, CMIELHaNbHO NPEIHA3HAYCHHBIE WIH MOATOTOBJICHHBIC 1J18 YIIPaBJICHHA

CKOPOCTBIO PEAKIMH B SACPHBEIX PEAKTOPAX, KAk OHW OfpeneseHsl B myHkTe 1.1.
BBIILE.

NNOACHUTEJIBHOE 3AMEYAHHE

Crona xe BKIIOYAKOTCH, MOMHMO YacTH, MOrolLaloliei HeHTPOHEI, €€ ONOPHBIE H
TI0/IBECHblE KOHCTPYKIIHH, €CITH IOCTABKA NPOH3BOAKTCS Pa3iesbHO.

Pealcropume pr&bl BBICOKOI'0 1aBJCHHA

Tpybel, KOTOpbIE CHNEHHAIbHO TMPEJHA3HAYEHB! WIM TNOATOTOBIEHBI  OJIA
Pa3MeLIEHHs B HUX TOTUIMBHBIX 3MEMEHTOB H TETMOHOCUTENS MEPBOrO KOHTYPA B
peakTopax, Kak OHH orpejeieHbl B MyHKTe 1.1. Bblle, Mpu paboyem AaBICHHH,
npepuimaomem 5,1 MIa (740 GyHT/kB. mioim).

IupxonuneBbie TpyObI

Tpy6sr unu cObopku Tpyd H3 METAIHYECKOTO LHPKOHHS MIIH €ro CIUiaBoB, I10
Becy npessiwaromne 500 kr B TeueHne noboro 12-Meca4HOro nNepuoaa, KoTopble
CNEUManbHO TMNpEeAHAa3HA4YeHbl WM [OATOTOBACHBI M8 HCIONB30BaHMA B
peakTopax, Kak OHH OnpefeneHsl B nyBkTe 1.1. Bolie, H B KOTOPBIX OTHOLIEHHE
No Becy radHHus K UHPKOHHIO MeHble yeM 1:500.

Hacocni MMepBOTro KOHTYPA TeINIOHOCHTEJIA
Hacocu, CnenuanstHo MNpeaHa3Ha4eHHbIC HIH NTOATOTOBJACHHBIC AJIA NTIOANCPXKAHHA

LMPKYIAUMY TENJIOHOCHTEN TEePBOrOo KOHTYpa ANEPHBIX PEAKTOPOB, KAK OHU
onpenenensl B NyHkTe 1.1. BBIME.




2.2,

[TOACHUTEJIBHOE 3AMEYAHHE

CneunanbHo HpCHHaZ‘i:Ha‘-IEHHb]ﬂ HJIN HOII,I'OTO;?;J]CHHHC HacoCcbl MOTYT BKNKHOYAThH
CIIOXHBIC, YIUIOTHECHHBIE HWAH MHOIOKpaTHO YNNOTHCHHBIE CHUCTEMBI 1A
NpeAOTBpallCHHA YTE€UYKH TEMJIOHOCHUTENA MNEPBOro KOHTYpa, TE€PMETHYHBIC
HacoCpl U HACOChBI C CHCTEMaMH HHCpuHaJIbHOﬁ MacCChl. 310 OIIpENEICHHE

Kacaerca HAacOCOB, aTTECTOBaHHBIX IO Kinaccy NC-1 wnm 3KBHBaJEHTHBIM
CTaHIapTaMm.

HesjepHble MaTepualbl I8 PeaKTOPOB
JedTepuit n Tske1aA Boga

HeiiTepuii, Tsxenas Boda (OKUCh JneiiTepus) M moboe apyroe coeqHHEHHE
AeHTepHsA, B KOTOPOM OTHOWIEHUE AEHTEpHS K aToMaM BOAOPOIA MpPEBBIUAET
1:5000, npeanasHaueHHBIE 118 MCTIONB3OBAHUA B ANECPHBLIX PEAKTOpaX, KaK OHM
onpeneneHs! B nyHKTe 1.1. BRIe, B xonuyecTrax, npesnimnaringx 200 kr aToMoB

nedtepus ans  moGoH  ONHOH  CTpaHBI-NONydYaTens B TeYeHHE nroboro
12-MecayHoro nepHoja.

HAnepHo-yncThii rpaduT

I'padut, UMEWHHA CTeNeHb YHCTOTHI BBIlLIE S5-MWITHOHHBIX  OOpHOTO
3KBMBANEHTa, C IUIOTHOCTbIO Gombine uem 1,50 r/cM’, mpeaHa3HAYEHHBINH AUIA
HCTIONB30BaHHA B AREPHBIX PEaKTOpaX, KaK OHH ONpeAeNncHbl B NyHKTe 1.1 BhILIE,
B KOJNHYECTBAaX, npembnuatoutnx 3x10* xr (30 MerpHuecKHX TOHH) Ans moboi
OJIHOH CTpaHbI-NOAYYAaTeNs B TeHeHHUe M1060ro 12-MecsuHoro nepHoa.

[TPUMEYAHHE

Jina uened 3KCNOPTHOTO KOHTPONS MPaBUTENLCTBO omnpeaender, Oyayr JH
IKCIIOPTHBIE MAPTHH COOTBETCTBYIOIIETO BBINIEYKA3aHHBIM XapakTEepPHCTHKAM
rpauTa HCTIOJIB30BATLCA B AEPHBIX PEAKTOpaX.

YceraHoBRH Ans nepepaﬁoTK}l OGJI}"lEHHle TOTJIMBHLIX JJICMEHTOB H

ofopynoBanne, CTeNUANbLHO TPeNHA3ZHAYEHHOe WM MNOATOTOBJIEHHOE 1A
3TOro

BBOJHOE 3AMEYAHHE

Ilpu nepepaboTke 0ONyyeHHOro sAEpHOTO TOMIHBA IUIYTOHHA M ypaH
OTIAE/AIOTCA OT BHICOKOAKTHBHBIX NPOAYKTOB [e/€HHS U APYTHX TPAHCYPAHOBbIX
3MeMEHTOB.  JIng Takoro pasaefneHus MOTYT HCIIONb30BAThCH  pa3lHyHbIE
TEXHOJIOrHYeCKHEe Npouecchl. OfHako co BpemeReM mpouecc "Ilypexc” cran
Haubonee pacnpoCTpaHEHHBIM M NPUEMJIEMBIM.  JTOT HPOUECC BKIIOYaeT
pacTBOpeHHe 0ONY4YEHHOrO SIEPHOTO TOMNWBA B a30THOH KHCIOTE C
MOCAENYIOUUMM  BEIIEJIEHHEM ypaHa, TIYTOHHA MW [pOAYKTOB  Je/IeHHs

IKCTPaKLHeH pacTBOPHTENEM C MoMombio Tpubyruadocdara B OpraHHueckoM
pasbasutene.

TexHonornyeckHe npoueccs! Ha pasaWuHbIX ycraHoskax THma "Ilypexc"”
AHAJIOrMYHbl M BXJIKOYAKOT. M3MeNb4YeHHe OOTYyYeHHBIX TOIUIMBHBIX 3JIEMEHTOB,
pacTBOpeHHe  TOIUIMBA,  3KCTPAaKUMIO  pACTBOpMTENEM M XpaHeHHe




3.1.

3.2

TEXHOJNOTHYECKOH KkHAKOCTH. Moxer uMeThes Taxke o06OpyaoBaHue s
TENJIOBOH JEHUTPALUKH HHTpAaTa ypaHa, KOHBEPCHM HHTpaTa TIYTOHHA B OKHChH
WM METann, a Takxke AN o0paboTKu XUAKKWX OTXONOB, COACPHAMMK FPORYKTH
AeNeHHA, N0 Nnony4enus HopMbl, NPHIOAHOM A1 MPOAOJDKHTENILHOTO XPAHEHHA
HIH 3axopoHeHHa. OQHakO KOHKPETHBIE THMbI U KOHQHTYpalus 060opyaoBaHus,
BBLIMIOJIHAIOILETO 3TH (YHKIMM, MOCYT Pa3NuuaThCsi Ha Pa3NHYHBIX YCTAaHOBKAX
tuna "Tlypekc" MO HECKONbKHM [IPUYHHAM, BKIOYas TUNBl M KOJHYECTBO
oOnydeHHOro  SACPHOTO  TOMNMBA,  noAnexaumero  nepepabotke, ™M
NpeanonaraeMpld Npouecc OCAXACHHA H3BAEKAEMBIX MAareépHaloB, a TAKOKeE
NPHHIHIL  obecreyeHns ©e30macHOCTH M TEXHHYECKOro oO6CHyXHBaHHA,
NpUCylye KOHCTPYKIIHH JaHHOM 06CTaHOBKH.

"YcTaHoBka AA8 nepepaGoTKH 0ONYYEHHBIX TOIMUIMBHBIX 3EMEHTOR" BKIIOYAET
obopynosaHne ¥ KOMIIOHEHTHI, KOTOPhIE OOBIYHO HAXOAATCA B NPSIMOM KOHTAaKTe
¢ 06ayYEeHHBIM TOTLIHBOM H OCHOBHBIMH TEXHONOTHYECKMMH JIOTOKaMH SIepHOTO
MarepHana y MpOAYKTOB AeNeHHA, H HENOCPEACTBEHHO YIIPABNAIOT HMH.

Ot Iponeccsl, BKMOYads HOAHBIE CUCTEMBbl AJid KOHBEPCHH IINIYTOHMA H

' IPOM3BOJCTBA METAUIHYECKOTO MIYTOHMA, MOTYT GBITh MAEHTH()HIUHPOBAHH! 1O

MepaM, TNpPHHAMAaeMbIM Jnd DPEJOTBpallleHUs OMacHOCTEH B CBA3IH C
KPHTH4HOCTBIO (HAallpHMEp, MEpaMH, CBA3AHHBIMH C reoMeTpHeil), obnyyeHuneM

(HanmpuMep, nyTeM 3aINTHL OT O0JTyYeHus ) M TOKCHYHOCTRIO (HApHMep, MepaMH
No yAep>KaHHIO).

IIpenmeter o6opymoBanus, Ha KOTOpble, KaK CYHMTAaeTcs, pPaclpOCTPAHAETCH
3HayeHue ¢pa3st "M 00opydoBaHMe, CIeLMaNbHO INpefHA3HAYEHHOE MIH

noarorosneHHoe” and nepepaboTku  OONYYEHHBIX TOMIMBHBIX 3NEMEHTOB,
BKJIIOYAIOT:

Mauunb! 118 pyOkH 061y4eHHbIX TOIIMBHBIX 3JIeMEHTOB

BBOJHOE 3AMEYAHUE

3710 06OpynOBaHHE HCTIONB3YETCA AN BCKPHITHA OBONOYKH TOMNHBA C IENBIO
TOCJIEAYIOIETO PaCTBOPEHHA OONYYEHHOrO saepHoro Matepuana. Kak nipasuio,
MCIIONB3YIOTCA CNELHATbHO NpeJHasHaueHHbE, CKOHCTPYHpOBaHHbIE 1A pyOKH
MeTanna ycTpoHcTBa, XOTA MOMKET HCIIONb30BaThed M 0Onee CoBeplIeHHOe
000pya0BaHKE, HATIPUMED Na3€PH.

JMCTaHUMOHHO YNpaBnseMoe 000pyAOBAHHE, CEUKANBLHO NPEAHA3HAUCHHROE KK
MOATOTOBNEHHOE VIS HCIONB30BAaHHA Ha YCTaHOBKe IO nepepaboTke, Kak OHa
ompeneneHa BpillE, MU pe3kH, pyOKH MM Hape3kH cOOPOK, HYYKOB HIIH
cTepKHeH 061yUeHHOTO AepHOTO TOMIHBA.

JlHcconbBephl

BBOAHOE 3AMEYAHHUE

B AucconbBepsl 0ORYHO MOCTYNAET M3MeENbYECHHOE oTpaboTaBluee Tomnuso. B
3THX 06e30macHbIX € TOYKM 3PEHHSN KPHTHYHOCTH pe3epByapax oObnyueHHbIH
AOCPHEIA MaTepUan pPacTROPAETCR B a30THOM KUCROTE, U OCTaIomMecs oOpesku
000JI04eK BHIBOAATCA M3 TEXHOMOTHYECKOrO MOTOKA.
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3.3.

3.4.

Towte: oy . & . ,..‘!':H

be3onackele ¢ TOYKHM 3peHMs KPHUTHYHOCTH pe3epByaphl (HanpHMep, Maaoro
JuaMmeTpa, KOMbUEBBlE MM  MAPAMOYTOJLHBIC  pe3EPBYaphl), CMELHANBLHO
NpeAHA3HAYCHHEBIE AW NOATOTOBACHHbBIE AN HCMONB3OBAHMA HA YCTAHOBKE MO
nepepaboTKe, KaK OHW ONpEAENEcHB! BbIUIE, AJ PacTBOPEHHA OO6IYYEHHOTO
ANEPHOr0  TOIUIMBA,  KOTOpHE  CIOCOOHBI  BBLLACPXKMBATL  IOpAUYylo,
BBICOKOKOPPO3HOHHYIO KHAKOCTe M MOTYT JMCTAHIHOHHO 3arpyXaTbCi H
TEXHHUYECKH 0OCTYKHBATLCA.

IKCTPaKTOPBI M 06OpYyI0BaRME NIl IKCTPAKIHH PACTBOPHTEIEM

BBOJHOE 3AMEYAHUE

B 3kcTpakTOphbl ¢ pacTBOpHTENEM TTOCTYNAET KaK pacTBOp 00AYYEHHOro TOILIMBA
¥3 JAKCCONbBEPOB, TaK M OPraHMYEcKHMH pacTsOp, € TNOMOIIBIO KOTOpOTO
pazzensioTcs ypaH, IIyTOHHH H npoaykTsl jAencuus. (Obopynoeanne nns
SKCTPAKUHHA PAacTBOPHTENEM OOLIYHO KOHCTPYHpYyeTCs TakuM o0pa3oM, 4TOObI
OHO YIOOBJIETBOPAJIO ECTKHM 3KCTIYaTAallHOHHBIM TpeOOBaHHAM, TaKHM, Kak
JIMTEIBHBIH CPOK CnykObl Oe3 TexXHHMYECKOro oOcny)XMBaHHA WIM JIErKas
3aMEeHSEeMOCTb, NPOCTOTA B 3KCIUIyaTallid M YIPaBIEHHH, a Takke THOKOCTh B
OTHOLIEHUH M3MEHEHHA NapaMeTpoB MpolLlecca.

CnennansHo NpenHa3HayeHHblE WM NOATOTOBNIEHHBIE  3KCTPaKTOpHl €
pacTBOpHTENEM, TaKWe, KaK HACcaloyHblE MIM NyNbCAUMOHHBIE KONOHHBI,
CMECHTEIbHO-OTCTOHHBIE aMNapaThl MM UEHTPOOEKHBIE KOHTAKTHHIE anNapatsl
ANA  MCNONb30BaHHA Ha ycTaHoBKe no o0paGoTke oOnyd4eHHOro TONMMBA.
OKCTpakTOphl € PacTBOPHUTENAEM JHOJKHBI OBITH YCTOHYHBBI K KOPPO3HOHHOMY
BO3JICHCTBUIO A30THOM KHCNOTH.  ODKCTPAaKTOphl C PacTBOpHTeNeM OOLIYHO
H3rOTaBNMBAOTCA ¢ cOOMIOIEHHEM Ype3BbIUaiiHO BBICOKHX TpeboBanmil (BKitoyas
TPUMEHEHHE CHEeUHanbHBIX METOAOB CBAPKH, WHCNEKuWHK, ofecnevenue WU
KOHTPOJIb Ka4ecTBa) M3 MAOYITIEPOAUCTHIX HepXaBeloWMUX CTaneH, THUTaHa,
LIMPKOHMA HIH APYTMX BBICOKOKAuECTBEHHBIX MaTEPHAJIOB.

XuMHYecKHe pe3epByapbl A5 BbIAeP/KMBAHHA HJIH XPaHeHUsS

BBOJHOE 3AMEYAHME

Ha »t1ane o9kcTpakumMm  pacTBOpuTeseM  0o0pa3yrOTCs TPH  OCHOBHBIX
TEXHONOTHYECKHX II0TOKA JXMAKOCTH. Pe3epByaphl n/f BBIACPKHBAHHMA HWIIH

XPaHEHHs HCTNONB3YIOTCS B aanpHedunled ob6paboTke BCEX Tpex M[OTOKOB
clenyouwsmM odpazom:

a)  pacTBOp YMCTOrO a30THOKHCIIOTO YpaHa KOHIECHTPUPYETCS BbIMIapHBaHHEM
H POHCXOHT NPOUECC ASHUTPALIHH, TIE OH NpEeBpaLlaeTcs B OKCHI YPaHa.
3TOT OKCHA NOBTOPHO MCNONBL3IYETCH B ANEPHOM TONJIMBHOM LMKIIE,

b)  pacTBOp BHICOKOAKTMBHBIX NPOAYKTOB ACNEHHs 0DBIYHO KOHUEHTPHUpPYETCH
BBITADHBAHHEM M XPaHHTCS B BUAEC KOHLIEHTPUPOBAHHOH XHMIKOCTH. DTOT
KOHLIEHTPAT MOJET BIIOCNEACTBUH NPOHTH BhINapHBaHME MAH ObITh
npeobpaszosaH B GOopMy, NPHTOAHYIO ISl XPAHEHUA HIIH 3aXOPOHEHHS;

€}  PacTBOP HHUCTOTO HWUTPAT2 NAYTOHHUS KOHUCHTPHPYETCH ¥ XPAHUTCS 110
MOCTYTNEHHA Ha AalbHEHIIME 3Tanbi TEXHONOrMYECKOTO npouecca. B
4aCTHOCTH, pe3epByaphl AJA BBIACPXKHBAHWUR WJIH XPaHEHHUs pacTBOPOB
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NAYTOHHA KOHCTPYHPYIOTCS TaKUM 00pa3oM, 4ToObl H36€XKaTh CBA3AHHEIX C
KPUTHYHOCTBbIO NpobneM, BOIHHKAIOIIMX B pPe3ynnLTaTe H3MEHEHHH B
KOHUEHTPaUMK uiu GopMe A2HHOTO MOTOKA.

CrneunanbHo npenHasHaueHHLlE WM NOATOTOBIEHHLIE pe3epBYapsl  IUiA
BBIIEP)XHBAHHS MM XPAHEHHS /1A HCMONb30BAaHUA Ha YCTaHOBKe IO nepepaboTke
06y4eHHOr0 TOIIMBA. Pe3epByaph! AN BHIIEPKHBAHUA HIIH XPaHEHHUs JO/DKHBI
ObITb YCTOHYMBBl K KODDO3HOHHOMY BO3REHCTBHIO a30THOH KMCNOTHI.
PesepByapnpl ans BBLIEPKHBAHHS MM XPAHEHHSA OOBIYHO HM3rOTABIMBAKOTCH M3
TAaKMX MA4TepHaNoB, KaK ManoyriepoaucCTbie HEpXKaBelolllMe CTanH, THTaH WIH
LUMPKOHKH WM [ApYrHE BBICOKOKA4eCTBEHHBIE MaTepHaibl. PesepByapbl as
BBIACPXKHMBAHMS MJIH XPaHEHHA MOTYT OBITH CKOHCTPYHPOBaHBI TaKHM 00pasoM,
4yTOOBl HMX OIKCILIYaTauMs M TEXHHYECKoe OOCnyXHBaHHe TPOM3BOOUIIHCH

AUCTaHLIMOHHO, H MOIYT HMETh CleAylolllie OCOOEHHOCTH C TOYKH 3perHs
KOHTPOJIA 33 AAEPHONH KPHTHYHOCTHIO:!

1) OopBeIF 3KBHBAIEHT CTEHOK WIH BHYTPEHHMX KOHCTPYKUHH paBeH Mo
MeHblHEH Mepe 2%, aubo

2) UMIMHADHYECKHME pe3epByaphl HMMEIOT MaKCHMaibHBIH AuameTp 175 MM
(7 mroitmoB), 16O

3) DpAMOYTONbHBIA HIM KONBLEBOH pe3epByap HMEET MaKCHMaNbHYIO LIKPHHY
75 MM (3 nrofima). o

Cucrema KOHBC¢PCHH HHTPATA RJYTOHMSA B OKCHA

BBOJHOE 3AMEYAHHUE

Ha GonsluMHCTBE YCTaHOBOK MO NepepaboTKe 3TOT KOHEYHBIH NMPOLECC BKIOYAET
KOHBEPCHIO pacTBOpa HHWTpaTa ILIYTOHMS B JBYOKHCH TUIyTOoHHs. B umcmo
OCHOBHBIX ONEpalMi 3TOro Tpolecca BXOIAAT: XpaHEHHE H KOPPEKTHPOBKa
HCXOIHOTQ TEXHONOrMYECKOro MaTeprana, OCaXACHUE U Pa3fiefieHue TBEPAOK |
XKHakoi a3k, npokanuBanMe, ofpalieHHe ¢ IPOAYKTOM, BEHTHJIAUMS,
obpalieHye ¢ OTXOlaMH M YTIpaB/IeHHE MPOLIECCOM.

3aMKHYTBIE CHCTEMEI, CNEUMANbHO NPEAHa3HAYCHHbIE UAKM NOArOTOBJIEHHBIE AN
KOHBEPCHM HHUTPATa NIYTOHHS B OKCHI IUIYTOHMSA, B YACTHOCTH, 0GOPYHOBAHHLIE
TakuM 00pa3zoM, 4To6b! M30eXaTh OOCTHXEHHs KPUTHYHOCTH H PAJHALMOHHBIX
3¢ dexToB, a TAKIKE CBECTH K MUHUMYMY ONACHOCTH, CBA3aHHBIE C TOKCHYHOCTHIO.

Cucrema KOHBEPCHH OKCHIA IIJIYTOHHA B METAJJI

BBOJHOE 3AMEYAHUE

JTOT nmpolecc, KOTOpbI MOXKeT ObiTh CBA3aH C YCTAHOBKOHM 1o nepepaboTke,
BKJIOYaeT GTOPUPOBAHME [OBYOKHMCH MNIYTOHUA, OOBLIYHO C MNPHMEHEHHEM
BLICOKOAKTHBHOTO (TOPHCTOrO BOAOPOAa, ¢ ueAsd nonyudenws ¢Topuaa
MJIYTOHWS, KOTOPBIA  BTOCNEACTBMM  BOCCTAHABIHBaeICS C  [OMOLIbIO
METaNJIMYECKOTO KAIbUMA BLICOKOH YMCTOTbl A0 IOJYYEHHA METANIHYECKOI0
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TUIYTOHHS M GTOpHAA KanbLHA B BHAE lINAaKa. B 4MCIO OCHOBHBIX Omepauui
JAHHOTO [Mpollecca BXOAAT:  ¢TopHpoBaHHe (HAaNpHMEp, ¢ IPHMEHEHHEM
o0OpPYNOBaHUA, COACpKAWEro Onaropofnble METAMNBI WAKM  33MMMICHHOrO
TIOKPLITHEM M3 HHX), BOCCTAHOBAEHHE MeTanja (HampHMep, ¢ MPUMEHEHHEM
KepaMHYECKHX THIJEH), BOCCTAHOBIEHHE lNaka, OOpamleHHE C MPOJYKTOM,
BEHTUJIALMA, OOpalIeHHE C OTXOAaMH U yIIpaBAeHHE MPOLECCOM.

3aMKHyTBIE CHCTEMBI, CMIEHHANLHO MpeJBa3HayeHHbIE WM MOATOTOBJICHHBIE 114
IPOH3BOACTBA METALIHYECKOTO TUTYTOHMS, B YaCTHOCTH, 060pYAOBaHHLIE TAKHM
obpa3oM, 4TO6BHI H30ekaTh NOCTHXEHHA KPHTHYHOCTH M  paJHMalHOHHBIX
3dexToB, a TAKKE CBECTH K MHHHMYMY OTIaCHOCTH, CBS3aHHLIE C TOKCHYHOCTRIO.

YCTaHOBKH AJIA H3rOTOBJEHHA TONAHBHLIX 3JIEMEATOB

"VYcTaHOBKAa A M3TOTOBNEHHUS  TOIUTMBHBIX  3JIEMEHTOB"  BKJIIOMAeT
ofopynoBaHHe:

a) KOTOpo€ OOBIYHO HAxXOOWUTCS B  HENOCPEACTBEHHOM  KOHTAKTE C
TEXHONOTHUYECKUM TIOTOKOM ACPHOTO Marepuana UM HENOCPEeACTBEHHO
obpabarbiBaeT €ro, HIH Xe YIPaB/iseT UM, WIH,

b)  KOTOpOE repMeTH3UpYyeT ALEPHBII MaTEpHan BHYTPH 000JIOUKH.

YcTanopku ajan pPaiaejieHHss H30TONOBR YpaHa H oﬁopyuosaune, KpoMe
AHAJIUTHYECKHX HpﬂﬁOpOB, cnenuaabHO npeaHazHa4YeHHOEe HIH
MNOATOTORJAEHHOE 11 3TOrO

Ilpeamethl 06OpynoBaHMA, Ha KOTOpPBIE, KK CUYMTAETCS, PaCIPOCTPAHAETCH
3HauYeHne ¢pasel "060pyNOBaHHE, KPOME AHAIUTHYECKHX IPUOODPOB, CrEUHaALHO

NpeAHa3HaYEHHOE HAM NOATOTOBIEHHOE" 1 pa3fieNleHus H30TOIOB YpaHa,
BKIIIOYAKOT B cebs:;

I'azoBpie newTpudyr® M y3abl H  KOMIOHEHTbI, CHEUHAIbHO
NpeAHa3HAYEHHLIE HJIH NOATOTORJEHHbIe NJIA HCIOJL30BAHMA B I'a30BbLIX
ueHTpHdyrax

BBOJHOE 3AMEYAHUE

["a3oBas ueHTpUdyra 0O6BIMHO COCTOHT H3 TOHKOCTEHHOTO(BIX) IUIHHAPA(OB)
nuHaMeTpoM oT 75 MM (3 aroiima) no 400 MM (16 mr0iiMOB) C BEepTHKaNbLHOM
LEHTPaNbHOH OCBIO, KOTOPBIH(e) MoMeileH(pl) B BaKyyM M BpauiaeTca(loTca) ¢
BLICOKOH OKpYXHOH CKOpOCTbIO nmopsaka 300 M/c unu Gonee. Ang QOCTHIKEHUS
60/1b1110H CKOPOCTH KOHCTPYKUMOHHBIE MATEpHAJbI BPALIAOLIKXCS KOMIIOHEHTOB
JO/DKHBI MMETh BBICOKO€ 3HAYeHHE OTHOMHIEHHMS NPOYHOCTH K IUIOTHOCTH, a
poTopHas cOopka H, CIEAOBATENbHO, OTACALHBIC €€ KOMIOHEHTBHl HOJHKHB
H3rOTOBJATHECA C BBICOKOH CTENEHbI0 TOYHOCTH, YTOOBI paszbanaHc Owin
MHHUMaIbHBIM. B OTnHuHe oT ApyrMx ueHTpHdyT rasopas LeHTpHuyra mis
oboraweHus ypaHa HMeeT BHYTPH pOTOPHOH KaMepbl Bpallarollylocs(Hecs)
neperopoaky(u) B ¢popMe AUCKA ¥ HENOABMKHYIO CHCTEMY NOAAYH H OTBONA rasa
UFg, cocTosmyro no MeHbIUEH Mepe M3 TPEeX OTAENbHBLIX KaHAlOB, ABA H3
KOTOPBIX COEAMHEHBl C JONAaTKaMH, OTXONSIIMMH OT OCH poTopa K
nepudepritHO YacTH pOTOpHON kamephl. B Bakyyme HaXOOWTCHS TaKXe psj
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BOXHBIX HEBPAIUAIOWIMXCA 3NEMEHTOB, KOTOpBIC, XOTd M HMET 0cobyio
KOHCTPYKLHIO, HE CIOXHbBI B H3TOTOBJIEHNH U HE W3TOTOBAAIOTCA U3 YHHKANBHBIX
maTepuanos. llentpudyxkHas ycraHOBKa, OfHAKO, TpeOyeT HONBIIOro YNCHa ITHX

KOMIIOHEHTOB, TAaK YTO HX KOJHYECTBO MOXKCT CNYXHTb Ba)XHBIM HHIAHMKAaTOPOM
KOHEYHOT' O HCITON5L30BaHHUA.

Bpamawumnecs KOMIOHEHTbI
a) [Nonusie poTopHbie c6OpKH:

TonkocTenHbIe WHIHHAPS! MK PAA COEOHHEHHBIX MEX Ay co00H TOHKOCTEHHBIX
LIMIMHIPOB, HM3rOTOBACHHBIX M3 OAHOTO HNM Oonee MaTepHaloB C BHICOKMM
3HAQUEHHEM  OTHOWIEHHA  MPOUHOCTH K TAOTHOCTH,  YKa3aHHBIX B
HNOACHUTEJIBHOM 3AMEYAHHWH k uactoswemy pazgeny. Coenunenue
LHIMHAPOB MeXAY co00# oCyluecTBAseTcs NpH NOMOLIM rHOKKHX CUIB(DOHOB HIH
konen, onucasublX B uyacTd S.1.1. ¢) mmwke. CoOpaHHbi poTOp HMEET
BHYTpEHHIOI0(Me) Ieperopoiky(H) M KOHIIEBBIE Y37bl, OMHMCAHHBIE B 4YacTAX
5.1.1.d) u e) uuxxe. OpHako nonHas c6opka MOXKeT OBITh MOCTABJIEHa 3aKa34HKY B
4aCTUYHO coBpaHROM BUSAE.

b)  Potopubie TpyObL:

Crneunaibio NpefHa3HayeHHBIe WIN NOArOTOBNEHHbIE TOHKOCTEHHbBIE LILIHHAPR!
¢ TonuiHHOH creHkH 12 mm (0,50 miofiMa) MM MeHee, THAMETPOM OT 75 MM
(3 mroiima) no 400 mm (16 moiiMOB), M3TOTOBIEHHBIE M3 OAHOrO MK 6Gonee
MaTEPHAJIOB, HMEIOIMX BBLICOKOE 3HAY€HHE OTHOWICHHA NPOYHOCTH K MJIOTHOCTH,
ykasanHbix B [IOSSICHUTEJIbBHOM 3AMEYAHMH « HacToAmeMy pasneny.

¢)  Koabua unu cunndonsr:

KOMNOHEHTHI, CHEMHAILHO - NpelHa3HayeHHblE MM NOATOTOBJEHHBIE Ul
CO3/1aHUs MECTHOHN ONOPEI A POTOPHOH TPYOBI UMM COeJUHEHHS PsiAa POTOPHAIX
Tpy6. CunbdoHB NpeACTaBNAOT COGOH KOPOTKHE UMAMHAPHL € TOMIIHMHOM
crenk# 3 MM (0,125 mwoiiMa) uny Mesee, auaMeTpoM oT 75 MM (3 moHMa) 1o
400 mm (16 moAMOB), MMEIOWHMX OAMH ropp H M3FOTOBICHHBIC M3 ONHOIO H3
MaTEepHaJIOB, HUMEIOLIHX BBICOKOE 3HaYeHHE OTHOLUEHHA NPOYHOCTH K MIOTHOCTH,
ykazaHHeix B [IOACHUTEJIBHOM 3AMEYAHWH K HacToAwieMy paszeny.

d)  Tleperoponku:

Komnonenrtsl B ¢opme amcka guamerpoM ot 75 MM no 400 mm (ot 3 1o
16 nroiiMOB), chneuMansHO INpedHA3HAYCHHBIE MM MOATOTOBJEHHBIE  [UIA
YCTAHOBKH BHYTPH pOTODHOH TpyObnl UEHTPHGYTHM C UENbI0 H30NHPOBATH
BLITYCKHYIO KaMepy OT TIJIaBHOHW pa3felHTeNnbHOH KaMepbhl M B HEKOTOPBIX
ciydasx Ang ynyduleHus UHpkynsuny raza UFg BHyTDH ri1aBHOH pas3fienMTe/IbHOH
Kamepbl pOTOpHOM TpyObl M MH3TOTOBJEHHBIE M3 OAHOTO M3 MAaTEpHaloB,

HMEIOLIMX BBICOKOE 3HaUeHHE OTHOLWIEHHSA NPOYHOCTH K TUIOTHOCTH, YKa3aHHBIX B
NOACHHUTENILBHOM 3AMEYAHUWU k HacTosAmeMy pasaeny.

¢)  Bepxuue/HMXHHE KPBILIKH:

KoMnoneutst B dopme Aucka auaMeTpoM oT 75 mm (3 mrofiMa) no 400 mm
(16 moiiMoB), cneuHanbHO MpPEAHAIHAYEHHBIE HAH MNOJFOTOBJEHHbIE TaKUM
06pa3oM, 4ToOb! TOYHO COOTBETCTBOBATL AMAMETPY KOHLOB POTOPHOH TPybml M

O
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6naropapsa 3ToMy yhepxuBaTh UFg BHYTPY ee. DTH KOMITOKEHTBI HCHONB3YIOTCH
AN TOro, 4ToObl NONASPKHBATbL, YACPXKHBATL HIM coiepkarb B cebe kak
COCTaBHYI0 YaCTh 3NEMEHTH BEPXHEr0 NOJIIUNHWKA (BEPXHAS KphlIKa) HIM
CIYXHTb B  KayecTBe  HECYIeH  4acTH  BpalllAlolIMXCA  DIIEMEHTOB
EKTPOJABUTATENS H 3INEMEHTOR HWKHErO NMONUIMMHWKA (HMXHAA KpbiliKa), W
M3rOTOBJISIOTCA M3 ONHOTO H3 MAaTepHaloB, HMEKOUWHX BLICOKOE 3HayeHHE
OTHOWIEHHS TPOYHOCTH K MIOTHOCTH, YkazagHbix B [IOACHUTEJIBHOM
3AMEYAHHH x nacroswemy paszueny.

NOACHUTEJIBHOE 3AMEYAHME

Js13 BpalaiomuUXcAd KOMIIOHEHTOB UCHTPHYT UCTIONB3YIOTCE Cheaylomimne
MaTepHansl:

a) MapTeHCHTHOCTApEIOIHE CTAIH, HMEKIIHE MaKCHManbHLINA npeaen

IPOYHOCTH Ha pacTsmkenue 2,05 x 10° H/im? (300 000 ¢yuT/KB. Rloiim) Han
Oonee;

b)  anroMHHHeEBbIE CMNABbl, HMEIOLIME MaKCHMANLHBIA Mpelen NPOUHOCTH HA
pactsukenne 0,46 x 10° H/m® (67 000 dyrt/ks. mofim) uan Gonee;

C) BOJOKHHCThIE  (HMTenojoOHBle)  MaTepHansl,  NPUTOAHBIE  AA
HCMONB30BaHUA B KOMIIO3UTHBIX CTPYKTYpaX H HMEIOIIHE 3HAYEHHS
yaenbHoro Monyns ynpyroctr 12,3 x 10° M snm Gonee H MAaKCHMANBLHOTO
YREIbHOTO Mpefefia MPOYHOCTH Ha pacTskenwe 0,3 x 10°M win Gonee
("ynenvHuii MOgyab YRpyrocTH” - 310 Moayns YOHra B H/m®, nencuubiit Ha
ylenbHbIH Bec B H/M®; "MakcUMaIbHbIH YACNbHbIH NPENen POHHOCTH Ha
PACTAKEHHE" - 3TO MaKCUManbHLIA npeAe’ APOYHOCTH HA PACTKEHHE B
H/M?, neneunbiii na yaenbHbtit Bec B H/im®),

Craruveckye KOMIOHEHThI
a) [loAm#NHKUKA ¢ MATHUTHON NOABECKOH:

CnenpuanbHo NpeAHa3sHauY€HHbIE WM IOATOTOBJEHHBIE MOJUIHAHHKOBLIE Y3Mbl,
COCTOALIHE H3 KO/IBLIEBOIO MAarHHTA, TMONBELIEHHOTO B 000iMe, cozepxkaulei
aemndupyromyto cpeny. Oboitma usrotosnserca U3 croitkoro x UFg maTepuana
(cm. TIOAACHUTEJIbHOE 3AMEYAHHME « pasneny 5.2.). Maruur coeaHHuseTcs
C TOMIOCHBIM HAaKOHEYHHKOM H/IH BTOpPBIM MarHMTOM, YCTaHOBJEHHBIM Ha
BEPXHEH KpbIlIKE, ONTHCAHHOH B paszene 5.1.1. €). MarsuT MoxeT UMeTb GopMy
KOJbild C COOTHOWEHHEM MEXIYy BHEIWIHMM M BHYTPEHHHM JHaMeTpamH,
MCHBIIMM WK paBHbiM 1,6:1. Maruut moxer umeTs dopmy, obecrieunsalonyo
HavanpHyo nponuuaemocts 0,15 T'u/M (120 000 epuuun CI'C) uan Gonee, unu
OCTAaTOUHYIO HaMaruuuesHocts 98,5% wunn Oonee, Nnn npouspeneHue HHAYKLHA
HA MaKCHMa/lbHYIO HanpfMKeHHOCTb nons Gonee 80 kIlx/m> (107 I'c.3). Kpome
OOBIYHBIX CBOHCTB MarepHaia, HeOOXOOMMEIM MPEeABAPHTENLHBIM YCAOBHEM
ABJIAETCA OrpaHHYE€HHe O4YEHb ManbiMH Aonyckamu (menee 0,1 MM WM
0,004 grofima), OTKNOHEHHMS MAaTHUTHBIX OCEH OT TEOMETPUYECKUX OCEeR WM
obecneyenue 0coboi roMOTeHHOCTH MaTepHalla MarHHTa.



b)  Toawmnuuku/nemnoeps::

CneunanbHo  mpelHa3HavyeHHBlE  WNM  MOATOTOBJEHHBIE  MOAIIKITHHKH,
colepsalllie y3€n OChb/yNNOTHHTENBHOE KONbLO, CMOHTHPOBaHKLIK Ha feMndepe.
Ocb 06bI4HO NpeacTaBasfieT coOOM Ban M3 3aKANEHHON CTANH ¢ OXHUM KOHHOM B
dopme monychepbl, H CO CPEACTBAMH NOACOSAMEEHHA X nwkHel Kpbluke,
onHcaHHO# B pasgene 5.1.1. €), Ra apyroM. Ban, ogHako, MOXeT GBITh COEHHEH
C THAPOAMHAMKUCCKUM TOAIMIMNEMKOM. Konbno umeer dopmy TabneTkn ¢

nonycpepryeckuM YriaybneHHeM Ha OQHOH MOBEPXHOCTH. 3TH KOMIOHEHTHI
YaCTO NIOCTaBNAIOTCA OTACNBLHO OT AeMiipepa.

¢)  MonekynapHbie HACOCHI:

CreunansHo  npeaHa3HadeHHBlE WM MOArOTOBNEHHBIE  LWMAHHAPHL €
BBITOYCHHBIMH HJIM BHILABJICHHEIMM BHYTPH CHHMpaJbHBIMH KaHaBKaMH M C
BBICBEDJICHHBIMH BHYTPH OTBEPCTHAMH.  THOOBEIMH pa3MepaMu  ABASIOTCH
creaylomue:  BHYTpeHHME amamerp oTr 75 MM (3 mwo#iMa) go 400 mm
(16 mroiiMoB), TonwuHa cteHkH 10 MM (0,4 mrofima) win Gosee, © ANUHOMN, paBHOH
aramerpy wiH Oonbuie. KaHaBkM 0ObIYHO HMEIOT MPAMOYTONBHOE NONEPEYHOE
cedenue u rayduny 2 mm (0,08 aroiima) nnu Gonee.

d)  Craropsl ABurarenei:

CnenuanbHO MNpeAHa3HAUYEHHBIE WM [IOATOTOBNEHHBIE CTATOPHl KOALUEBOH
GopMbl 18 BBICOKOCKOPOCTHBIX ~ MHOroQasHpIX  THCTEPE3NCHBIX  (MNH
PEaKTHBHBIX) 3NEKTPOABHIaTeNeil EPeMEHHOro TOKAa As CHHXPOHHOH paboThl B
YCIOBHAX BakyyMa B axanazoHe dactor 600-2000 'y ¥ B 1uama3oHe MOLIHOCTEH
50-1000 BA. Craropsl cocTOAT u3 MHOTOda3HBIX OOMOTOK Ha MHOTOCHOWHOM
XeJNe3HOM cepAeYHHKE C HU3KHMH NOTEPAMH, COCTAaBICHHOM H3 TOHKHX TJACTHH,
0bbuHO TonwKHOMK 2,0 MM (0,08 nrovima) unu meHee.

e) Kopnyca/npueMHHKH HeHTpubYyrH

KOMInOHEHTHI, CHenHanbHO IIpefHA3HAYEHHBIE WAW INOATOTOBJICHHBIE A/
pa3MmelieHus B HUX cOOpKHM poTOpHoit TpyOwl razoBod ueHTpHoyrd. Kopnyc
COCTOMT M3 XECTKOTO LMIHHApPA ¢ TOMUMHOH cTeHkH 1o 30 MM (1,2 mwoiiMa)
NpEeuH3noHHO 06paboTaHHBIMH KOHHAMHM 1A YCTaHOBKH TOAWMITHHKOB H C
O/lHUM H/IM HECKOJNbKHMM ¢ulaHIiaMu ans MoHTaxa. OOpaboraHHble KOHHBI
napannenbHbl APYT OPYTY H NEpNeHAHKYAApHB OPOJOAbHOM OCH LMIXHIApA B
npenenax 0,05 rpaayca uiad MeHee. Koprnyc MoxkeT Takxe NpeACTaBAsTH COOOH
KOHCTPYKLMIO SYEHCTOTO THIMA A pasMElICHHsA B HEM HECKOJIBLKHX POTOPHBIX
Tpy6. Kopuyca M3roTaRAMBAKOTCS W3 MaTepuanoB, KopposuecToiknx k UFs, unm
3allMILAIOTCA NOKPBITHEM H3 TAKHX MaTEpPHAJIOB.

f)  JloBywxknu:

CrneuvanbHo NpenHa3HAUYCHHEIE WJIM MOATOTOBJEHHBE TPYOKH BHYTpEHHHM
auameTpom A0 12 mm (0,5 moiimMa) aiis usBneverus raza UFg¢ u3 potopHo# Tpy6st
no Meroay Tpyoku ITHTO (T.€. C OTBEPCTHEM, HANPABNEHHLIM Ha KPYIOBOi MOTOK
ra3a B POTOPHOH Tpybe, K NpHMepy, NOCPEACTBOM HM3rnba KOHLZ pagHasbHO
pPacnonoXeHHOH TpYOKH), KOTOPhle MOXKHO NPHKPENHTD K LIEHTPAIbHON CHCTEME
u3BNeyeHus raza. TpyOKH HM3TOTOBJIEHH M3 MATEPHANOB, KOPPOINECTOMKHX K
UFs, w1 3a1HUIA0TCS TTIOKPBITHEM M3 TaKMX MAaTepHaoB.
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e

Cnenmanbno npeaHasHaVeHHble MAH NOATOTOBJEHHbIE BCIIOMOTraTe/IbHbIE
CHCcTeMbl, OOOpyROBaHMe H KOMIIOHEHTHI AJNS HCNOJL30BAHHA Ha
razouesTpudpyxHoi ycTanoBxe no oGoramennio

BBOJHOE 3AMEYAHME

BcnoMorarensHele CHCTEMBI, 000pY10BaHHE H KOMIIOHEHTHI ra3oleHTpHdyXHOH
YCTRHOBKH 10 0O0OTalUeHHI0 TNpEACTaRisAloT COO0H CHCTEMBI YCTAHOBKH,
Heobxoaumble uts mojpayd UFg B meHTpHOYTH, 4718 CBA3H OTACABHBIX LEHTPHYT
Mexay coboi ¢ uenbio 06pa3oBaHHs KackanoB (MM CTyneHei), 4ToOb NOCTHYBL
6onee BRICOKOrO oOOoramienns u usBgeds "mpoaykr" u "xeocTel" UFg u3
neHTpHdyT, a Takxke 060pynoBaHHe, HeOOXOZUMOE N1 NPHUBENCHHA B NEHCTBHE
UeHTpU(yr unH nna ympaBneHus ycTaHoBkoi. O6siyno UF¢ ucnapserca u3
TBEPIABIX BEIIECTB, NOMELUEHHHIX BHYTPM NOIOTPEBAEMbIX aBTOKNABOB, H
noaaercs B razoobpasHoi GopMe K LEHTpH(yramM Yepe3 CHCTEMY KOIEKTOPHBIX
TpyGonposogos kackana. "llponykt” n “"xmocte" UFe, nocrynmaromue #3
ueHTpHyr B BHAe ra3oo0pa3HuIX NMOTOKOB, TAKOKe NPOXOAAT YEPe3 CHCTEMY
KOJIEKTOPHBIX TpyOONpOBOJOB KacKafa X XONOAHBIM JIOBymIKam (paboTarommm
npu temneparype oxono 203° K (-70°C)), rne OHH KOHIEHCHPYIOTCA H 3aTeM
MOMEWAOTCA B COOTBETCTBYIOIUME KOHTEHHEph! IS TPAHCHOPTUPOBKH WM
XpaHeHHMs. Tak Kak ycTaHoBKa 1o OOOralleHHIO COCTOMT H3 MHOTHMX TBICAY
neHTpudyr, coOpaHHBIX B  KacKalbl, CO3JAIOTCA MHOTOKMNOMETPOBbIE
KOJINEKTOpHble TpyGONpOBOAB!I KaCKafOB € THICAYAMHM CBAPHBIX IIBOB, MpHYEM
CX€Ma OCHOBHOH 4YaCTH HMX COGAMHEHHH MHOTOKpaTHO MOBTOPAETCH.
O6opynoBaHHe, KOMNOHEHTHl H CHCTeMbl TpYOONpPOBONOB H3TOTOBIAIOTCA C
cobro1eHHEM BbICOKHX TpeOOBAaHUH K BaKyYM-TUIOTHOCTH H YHCTOTE 06paboTkH.

CHcTeMbl NoAaYH/CHCTEMBI OTROAR "nMpoaykTa' ¥ "XxBocTOB"

Cneunansio NIpeAHA3HAYE€HHBIE HIH NOArOTOBICHHBIC TEXHONOTHYECKHE
CHUCTEMBI, BKINIQUAIOIHE!

IIHTaKILHE aBTOKNIABbl (MM CTaHIMH), Hcllonb3yeMbie ans nopaud UFg

Kackazbl LieHTpudyr npy aasneHuy go 100 xI1a (15 ¢pynT/kE. A10#iM) ¥ pH
CKOpOCTH 1 Kr/4 uam bonee;

aecyGnumaTtopel  (MAM  XONOOHBIE  JOBYWIKM), HCIOJb3YyeMble s
BhiBesieRus UF¢ u3 xackanos npu aasnenus 1o 3 kila (0,5 ¢yn1/k8.0100M).
HecybnumaTopel  criocobuel  oxnakaatees g0 203°K (-70°C)
narpesatbes 10 343° K (70°C);

CTaHUMH "npoayKTa" U "XBOCTOB", Hcnonb3yemeie Ans nepememiennn UFg B
KOHTEHHEPBHL.

3Ta yCcTaHOBKA, 000OpyAOBaHME M TpYOONPOBOAbI NMOJHOCTLI H3TOTABIMBAIOTCH
u3 croikux Kk UFg matepHanos unM 3aliMUIaOTCS NOKPBITHEM M3 HHUX {(CM.
[TOACHUTEJIBHOE 3AMEYAHHUE x pnanHomy pasaeny) ¢ cobmoreHuem

BBICOKMX TpeOOBaHHH K BaKyyM-IJIOTHOCTH M YHCTOTE 0GPaBOTKH.
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S.2.2.

S.2.3.

5.2.4.

MammHHbIe CHCTeMbI KOJIIEKTOPHLIX TPYOONpPoBoON OB

CreunansHO NpeaHAa3HAYEHHBIE WM MOATOTORJEHHEIE CHCTEMBI TPYGONpOBOAOB
¥ KONNEKTOpoB A1a ynepxanus UFg BHyTpH HEHTpHYXHBIX KAaCKaJoB, JTa CETh
TpybonpoBoaoe  ofbiYHO npencTaBaseT cobol  cucremy ¢ "TpoHHBIM"
KOJUIEKTOPOM, B KaXJad LEeHTpHPyra COEAMHEHA ¢ KaXHbIM U3 KOJLAEKTOPOB.
CnenoBaTelbHO, CXeMa OCHOBHOH YacTH HX COEJHHEHHWS MHOTOKDPAaTHO
nosropserca. OHa NMOMHOCTHIO M3ITOTABIUBAETCA H3 cToKHX K UF¢ mMatepuanos
(cm. TIOSACHUTEJNBHOE 3AMEYAHHE «x mHactosmemy pasaeny) c
cobnoneHMeM BRICOKHX TpeOoBaHHM K BaKyYM-IUIOTHOCTH K YHCTOTE 06paboTkH.

Macc-crieXTpoMeTpLI/MCTONHAKH HOHOB st UFg

CneunanbHO npeQHa3sHayeHHBlE HWIM  TNOATOTOBJICHHRIE MATHUTHBIE HIH
KBaJpPyNoJbHbIE MAacc-CNEKTPOMETPH], CnocoGHbIE NMPOHU3BOAUTHL NpAMOK oTdOp
pod noaaBaeMoR Macchl, "nponykTa" WaM "XBOCTOB" M3 ra3oBbIx NoTokoB UFg u
obnanaoise NoaHbEIM HabOpPOM CNENYIOIMX XapaKTEPHCTHK!

1. yAeAbHas pa3lpeiliaomas criocobRoCTb No Macce cebie 320;

2. COAEpPKaT HCTOYHHUKH HOHOB, U3TOTOBJIEHHBIE H3 HUXPOMA HIIH MOHENS HIH
3aMHIICHHBIE TIOKPHITHEM U3 HHX, HJIH HUKEAUPOBAHHBIE;

3. COAEPXAT NOHN3ALHOHHbIE HCTOYHUKHU ¢ HoMOapaupoBKoH INEKTPOHAMY,

4. COACPXKAT KONJIEKTOPHYIO CHCTEMY, MIPHTOOHYIO U1 H30TOIHOrO aHANMH3A.

IIpeoGpazoBaTesn YaCTOTHI

[IpeobpazoBartens YacTOThI (TaKKe H3BECTHHIE KaK KOHBEPTOPh! HIIH MHBEPTOPEI),

CIICHHANILHO MNPEIHA3HAYEHHBIC HIHM TIOATOTOBMCHHBIC )14 ITHTaHHA CTaTOPOBV

JBHMraTenei, onpeleNeHHbIX B noanyHkre 5.1.2. d), i 9acTH, KOMIOHEHTH H
noac6opkK TakuXx npeobpazosareneil YacToTkl, 001aAal0MIHE NONHBIM HaboOpOM
CHelyKIIHX XapaKTePHCTHK:

1. mHorodaskbii Bhixoa B Auanazoxne oT 600 no 2000 I'y;

2. BEICOKAs ¢cTabuNIbHOCTD (CO cTabunu3auuen yactors ayuuie 0,1%);
3. HHU3KHE HellHHelHble HCKakeHud (MeHee 2%);

4. ko3¢ duumeHT mone3noro aeicteus ceuie §0%.

MNOSICHUTEJIbLHOE 3AMEYAHUE

Iepeuncnennoe Boile 06opynoBaHMe BCTYMAET B HEMOCPEACTBEHHEBIA KOHTAKT €
TexHonorudeckuM raszoM UF, HIM HenocpeAcTBeHHO ympasiaseT paboTof

LHeHTPHGYT ¥ MPOXOKACHHEM Ta3a OT LeHTPUYTH K LeHTpHGYTe U M3 Kackaja B
Kackag.

Kopposnecroiikne x UF, Martepuans! BKIIOYAOT HEPXKABCOWYIO CTalb,
ATIOMHHHHA, ATIOMHHMEBLIE CIIaBhl, HHKENL HAM CrifaBbl, comepxaime 60% u
Gonee HUKEns,
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5.3.

5.3.1.

53.2.

5.3.3.

CneunanbHO  mpeAHa3HayeHHble HJIH  NOATOTOBJeHHbIE COOPKH H
KOMIOHEHTb] AJ8 HCNOIb30BAHHA NPH razo Mg dpy3HoHHOM 06oraleHHH

BBOJHOE 3AMEYAHHE

[lpn rasomuddysuoHHOM MeTone pa3ACNCHHA H3OTOMOB YPaHA OCHOBHOW
TE€XHOJOTHYECKOMH cbopkoit ABIAETCA crienManbHbIH TIOPUCTHIH
ra3oaudy3HoHHEIA Gapbep, TeMNOOOMEHHMK I OXJIAXJCHHA rasa (KOTOpBIH
HArpeBaeTcs B MPOUECCE CXKATHA), YIUIOTHHTENAbHBIC KNaNaHbl ¥ peryaupyioiue
KNanaHbl, a TaKke TpyOOIpPOBOABL. Hockonsky B rasonudy3HOHHOM
TEXHONOIMH Hcnoss3yeTcs mectudropucthiii ypan (UFg), Bce obopygosanue,
TPYOONpPOBOAB U MOBEPXHOCTH H3MEPUTENLHBIX NPHOOPOB (KOTOPBIE BCTYNAOT B
KOHTaKT ¢ ra3oM) AOJDKHBI H3TOTaBIMBATBCA M3 MaTEPHAIOB, COXpPaHAIOLIMX
ctabunbnocTh npu xkoHTakTe ¢ UFg. Fasonuddysronnas ycTaHOBKa COCTOMT M3
paaa Takux cOOpOK, TaK YTO MX KONHYECTBO MOXET ObITh BAXHBIM NOKA3aTeNeM
KOHEYHOTI'0 NpeiHa3HauYeHHs.

I'azonuddysuonunie Gapuepsl

a) CrneunanbHO NpeNHA3HAYEHHBIE WIK NOLTOTOBNEHHBIE TOHKHE, NOPHCThIE
¢uabTph! ¢ pasmepom nop 100-1000-A (anrctpem), Tonuuuol § MM (0,2 mroiima)
HAH MEHbLIE, a Juis TpyOuaTeiX dopM aHamerpoM 25 MM (1 mroiiM) HIM MEHbIE,
M3rOTOBNEHHbIE M3 METAUIMYECKHX, IOJUMEPHBIX HMAM  KEpaMHUYECKHX
MaTepuanos, kopposuectoiikux Kk UFg, u

b) cneunwansHO TOArOTOBNEHHBIE  COENHMHEHHA HNHM  TOPOMIKH A
M3TOTOBJIEHHA TakuxX (UIbTPOB. TakHe COENHHEHHS M MOPOWKH BKIIOYAOT
HUKEIb WM CINasbl, cogepxaiiHe 60% wunu Oonee HHUKENs, OKCHA aNIOMHHUSA
UK cToiikue K UFg MONHOCTbIO (PTOPUPOBAHHBIE yTIEBOJOPOIHBIE MOIUMEDPEI C
yHeToToH 99,9% wunu Gonee, pazmepoM uacTuu meHee 10 MKM U BBLICOKOR
OJHOPOAHOCTLIO YaCTHIl NO KPYNMHOCTH, KOTODLIE CIELHANBHO IIOATOTOBIIEHEI
JUls M3TOTOBJIEHHs Ta30aH(pdy3HOHHEIX HaprepoB.

Kamepni nmbt])ymﬁm

CﬂeuﬂaﬂbHO npeaHa3sHauyeHHbIC HIH IOArOTOBJIEHHEIC TFepMETUYHLIC
UWIHHApHYECKHE cocynsl auaMerpoM 6onee 300 mm (12 noiiMOB) M INKHHO#M
6onee 900 MM (35 n0OMMOB), MM NPAMOYTONBHBIE COCYIb! CPAaBHHMEIX Da3MEpOB,
HMEIOIME OJHH BMYCKHOH M B2 BBIMYCKHBIX NAaTpyOKa, AHAMETP KaXJOro H3
KOTOpBIX Gonee 50 MM (2 miofiMa), 4 MOMELUICHHA B HUX ra3oaudby3HOHHBIX
Oapbepos, u3roToBneHHble u3 croiiknx k UFg MaTepuanoB uiM 3aulyllCHHbIE

MMOKPBITHEM H3 HHX, U NpeAHAa3HAYEHHLIE JJIS YCTRHOBKH B TOPU3OHTANLHOM HIH
BEPTHKAJILHOM MOJIMKCHHUH.

KoMnpeccopsl M razonyBxu

CrneunaneHo npegHa3HaueHHbIE MM MOATOTOBIEHHBIE OCEBbIE, LEHTPOGEXKHBIE
HIH 06BbEMHBIE KOMNIPECCOPHI, HIH Ta30AYBKH C IPOM3BORHTEILHOCTRIO Ha BCOCE
! M’/MuH uau Gonee UF¢ u ¢ napnesHeM Ha BBIXOAE A0 HECKONBKHX coTeH klla
(100 ¢ynt/xB. A10#IM), IpeaHA3HAYEHHBIE AN AOITOBPEMEHHOMN 3KCILTyaTalliH B
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5.34.

5.3.5.

5.4,

cpene UFg ¢ anexTposBMraTeNneM COOTBETCTRBYIOMEH MoinocTH HnH Oes mero, a
TaKXXe OTAENbHbIE COOPKH TaKMX KOMIPECCOPOB H ra30AyBOK. JTH KOMIDPECCOpHI
H rasofyBKH HMEIOT mepenang favaeHus ot 2:1 no 6:1 M u3roTaBiuBalOTCs M3
CcTOHKHX K UFs MaTepHanoB HIM NOKPLIBAKOTCA HMH.

YII0THeHHA Bpamanwmuxcs Bajos

CneunanbHo NMpeRHa3HaYeHHblE HIM MOATOTOBEHHbIE BAKYYMHBIE YIUIOTHEHHS,
YCTAHOBICHHDBIE HA CTOPOHE NOJAYH K Ha CTOPOHE BHIXOAA Ui YIIOTHEHHS Baja,
COSIHHAIOLIETO POTOP KOMApECCopa HITH ra3oflyBkH ¢ NPHUBOJHBIM NBHTaTelNeM, C
TeM uToOpl 06eClevYHTh HaAEKHYI0 TIepMETH3AlMI0, MPeAOTBPAILAOLIYIO
HAaTeKaHMe BO3[lyxa BO BHYTPEHHIOIO KaMepy KOMIIpeccopa WM Ta30dyBKH,
kotopas HanonHena UFs. Takue ynnoTHeHHs o0OBIYHO NPOEKTHPYIOTCS Ha
CKOpOCTH HaTeKannA 6ydepHoro rasa menee 1000 cy’/MuH (60 Qroiim’/MuR).

TemnooOMennukn aag oxnaxgenus UF;

CnenmansHo npepHa3sHayeHHBIE WA NOATOTOBJEHHBIE  TEIUIOOOMEHHHUKY,
H3roTOBNIEHHHME U3 CTOMKHX K UFy MarepHanoB MIM NHOKPBITBIE HMH (32
HCKJIFOUEHHEM HEPIKaBEIOIIEH CTaIH), HIIK MEbIO, HIIH NMOOBIM COYETAHNEM ITHX
METaljI0OB U PACCYMTAHHBIE HA CKOPOCTL W3IMEHEHHS JaBJIEHMsA, ONpENeNIOWMEro

yTeuky, meHee 10 Ila (0,0015 pynr/xB. moiiM) B yac NpH nepenaje AaBleHHS
100 xIIa (15 dpyHT1/KB. moiiM).

CnennalbHO NpeJHA3HAYEHHBIE M/IH MOATOTOBJICHHBIE BCIOMOraTelbHbIE
CHCTeMbl, 00OpylOBaHHe H KOMNOHEHTBI [l MCIOJbL30BAHHA NpH
razoandysnoHHOM oboraneHHu

BBOJJHOE 3AMEYAHHUE

BcroMorareneHble  cHCTeMBl,  OGOpYNOBaHHE M KOMIIOHEHTBHI  JJA
rasoaud¢y3HOHHBIX YCTAaHOBOK 1O 00OralieHHI0 npeacTaBngoT coboit cucreMst
yCTaHOBKH, HeoOxoaumsie ansa nonauy UFy B razoguddysnonnyo cbopky, ansg
CBA3M OTHENbLHBIX c60pok Mexay coboil 1 o6pa3oBaHus KackanoB (MM CTYTIEHEH)
C LI€NbIO MOCTENEHHOTO JOCTHXKEHUS Bonee BRICOKOTO 000TalieHNA ¥ H3BACUEHHA
"npoxykta" H "xBocto" UF¢ #u3 nubdy3moHHBIX KacKaloB. Bsuay
BBICOKOMHEPUHOHHEIX  XapaKTepUCTUK  AubdY3HOHHBIX  KackajJoB  nwboe
npepsiBaHHe UX paboTel, 0cCOOEHHO MX OCTAHOBKA, NPHBOIOAT K CEPBE3HLIM
nocnaeacTeuaM.  CnenoBaTenbHO, Ha rajoaudgy3HOHHOM YCTaHOBKE BaXHOE
3HaYEHME MMEIOT CTPOroe H MNOCTOSHHOE MOANEpIKAHHE BaKyyMa BO BCeX
TEXHOAOTUYECKUX CHCTEMax, aBTOMATHuYECKas 3allMTa OT aBapnii W TOYHOE
aBTOMATHYECKOE perynMpoBaHME [OTOKA TIasa. Bce 310 npHBOAMT K
HeOOXOOMMOCTH OCHAILleHHS YCTaHOBKHM OOJBbIIMM KONHHECTBOM CMEUHATbHBIX
H3MEPHUTENBHBIX, PErYIHPYIOWHX H YNPaBJIAIOIIHX CHCTEM.

O6bryro UF ucnapAercd M3 UMIHHAPOB, NMOMEIIEHHBIX BHYTPH aBTOKJIAaBOB, M
mofaercs B ra3oo0pa3noi ¢opMe Kk BXOAHBIM TOYKaM Yepes CHCTeMY
KONIEKTOPHBIX TpyOONpoBOAOB Kackafa. "Tipoayxt" u "xBocThl" UFs,
MOCTYNAIOIME H3 BBIXOAHBIX TOMEK B BHMAE ra3soobpasHBLIX NOTOKOB, MPOXOLAT
yepe3 CHCTEMY KOJNJIEKTOPHBIX TpyGonmpoBONOB Kackaaa Jnbo K XOJOAHBIM
NOBYIIKaM, NHOO0 K KOMITPECCOPHBIM CTaHUMAM, TOe rasoobpasuslii motox UFs
CKHXKAETCS W 3aTeM THOMEIACTC B COOTBETCTBYIOIUME KOHTEHHEpBI And
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5.4.1.

5.4.2.

5.4.3.

54.4.

TPaHCTIOPTUPOBKH My xpaHenus. Tlockoneky rasoandgysnosHas ycTaHOBKA N0
oborameHuio  wmeer “Gofboe  xoOAMEEETB0 rasonndOYIHOHHBIX  COOpOK,
coOpaHHBIX B Kackajpl, CO3JalOTCA MHOTOKHIOMETPOBHIE KONJIEKTODHBIE
TpyOONpPOBOAK! KaCKAAOB C ThHICAYAMH CBAPHBIX LIBOB, IIPHYEM CXEMa OCHOBHOMH
YacTH UX COeMHEHHH MHOTOKpPATHO MoBTOpsiercs. O6opyloBaHHE, KOMIIOHEHTHI
H CHCTEMBl TpyOONPOBOAOB H3rOTOBAAKOTCA C COONIONEHHMEM  BLICOKHX
TpeboBaHul K BaKyyM-IIIOTHOCTH B HHCTOTE 00pabOTKH.

CucTeMbl NOJA4YH/CHCTEMBI 0TBOAA "'mpoaykTa"” M "xBoCTOB"

CneuunanbHo NpCAHA3HAYCHHBIE HIIM  MNOATOTOBJICHHBIE TEXHOJOTHYCCKHE

cucTeMH, cnocoburie pabotate npn naenenun 300 Ila (45 GyHT/KB. AroHM) MK
MeHee, BKIoYa:

MUTAIOIIKE ABTOKJABH (MNH CHCTEMbI), Henonb3yemsle ans nogaun UFg B
razoauddy3uoHHbIE KAaCKanLL,

aecyOnuMaropsl  (MAH  XONOAHLIE  JIOBYWIKM), WCNORb3yeMbie AnA
BraiBeieHHs UFs u3 razonugdy3HOHHbIX KaCKaa0B;

crauuu  oxapkenus, rae UFs B rasoobpasnoii ¢opme Hu3 Kackana
CIKHMAETCA H OXJIAKAAETCA 0 XKHAKOTO COCTOSHUS;

CTaHLMK "NpoAyKTa" WIH "XBOCTOB", HCHIOAb3yeMble IVl NEpeMeUlerHs
UF¢ B KOHTEHHEPEIL.

CncTeMbl KOIEKTOPHEIX TPyGonpoBoaos

Crieni¥anbHO NpPEeNHA3HAYCHHBIE HITH TIOATOTOBJIEHHBIC CHCTEMBI TPYOONPOBOROB
H CHCTeMbl KonnekTopoB and yaepxanus UFg sHyrpu rasonngdy3noHHBIX
KacKaZoB. Jta ceTb TpyOOnpoBoAOB OOBIYHO NpeacTaBnsieT cobOH CHCTEMY C

"HBOMHBIM" KONNEKTOpOM, TI€ KaXnas s4Yeika COeJHHEHa C KOKIbIM U3
KONJIEKTOPOB.

BakyyMHble CHCTEMBI

a)  CnenvanbRo  TIpeHa3HaueHHbIE HMIH  NOATOTOBIEHHEBIE  KPYIIHBIE
BaKyyMHblE€ MarHCTpPaji, BaKYyMHBIC KOJUIEKTOpbl M BaKyYMHBIE HACOCHI
NPOM3BOIRTENLHOCTBIO 5 M /MuH (175 d)y'r3/MHH) unu bonee.

b)  BakyymHble Hacochl, CNEUMANbHO TIpefHa3HaueHHble 1y paboThl B
conepxkamieit UFg atmocdepe ¥ H3rOTOBISHHBIE M3 AIIOMHHHUS, HHKeNA HIIH
CNNaBoB, coaepxamux Gonee 60% HHKENS MNH MOKPHITHIE HMH. OTH HACOCHI
MOrYT GBITh WM POTAUHOHHBIMHU, HNM HOPILIHEBLIMH, MOTYT UMETh BHITECHSIOLIHE

M (QTOPHCTOYT/NIEPOAHBIE YINIOTHEHHA, a TaKXe€ B HHMX MOTYT NPHCYTCTBOBAaThb
crieHanbHble paboyune KHAKOCTH.

CneumnanbHble CTONOPHDbIE M PEryJHpPYIOLINe KAAIAHBI

CreunansHo  npesHa3HAYeHHble HAM  NOATOTOBJEHHBIE  PY4YHBIE  HIHM
aBTOMATHYECKUE CTOMOpHbBIE W PETyNUpYIOllMe KnanaHsl CHUIbQOHHOTO THMA,
H3roTOBNEHHBIE M3 cToHkUX Kk UF¢ marepuanos, auamerpom ot 40 no 1500 MM
(1,5 no 59 nwo#MOB) AL YCTAHOBKH B OCHOBHBIX M BCTIOMOTATENIbHBIX CHCTEMAX
ra3ofn(pdy3HOHHBIX YCTaHOBOK N0 0OOTallEHHIO.
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5.4.5.

5.5,

Macc-cneKTpOMeTPhI/HCTOUHRHKH MoHoB aaa UF,

CrnenanbHO NpeaHa3sHAaYEHHBIE HIH MOATOTOB/IEHHBLIE MArHHUTHBIE HIH
KBAPYNOALHBIE MACcC-CIIEKTPOMETPEI, COCOOHbIE NMPOU3BOAHTL NPAMOMH
oT60p npo6 nmonaBaeMoii Macchl, "NpoAykTa" MAM "XBOCTOB" M3 Ia3OBBIX

notokos  UFg u obnajarommie nonHbiM  HabOpoM  ClEAYIONIMX
XApaKTEPHCTHK:

1. ymenwvHas pa3spelamoias cnocobHocTs mo macce casiie 320;

2. COACPXKAaT HCTOYHHKH HOHOB, H3TOTOBIEHHBIE H3 HUXpPOMaA HNH MOHEIA HIIH
3aUIMINCHHEBIE MOKPBITHEM U3 HUX, HIH HHKEJIHPOBAHHEIE,

3. copmepaT HOHM3ALMOHHbIE HCTOYHHKH ¢ HOMOAPAUPOBKOI INEKTPOHAMHY;

4.  COREPXAT KOJUIEKTOPHYIO CHCTEMY, IPHTORHYIO 1718 H30TONHONO aHANK3a.
[NTOACHHUTEJIBHOE 3AMEYAHUE

Ilepeuncnernoe Brie 060pynoBaHHe BCTYMAET B HENOCPENCTBEHHBIA KOHTAKT €
TexHonoruueckum razom UFg, nubo HemocpencTBEHHO perymupyeT NOTOK B
npeaenax kackaga. Bce noBepxHOCTH, KOTOpblE BCTYNMAlOT B KOHTaKT ¢
TEXHONOrMYECKMM Ta30M, IeNHKOM H3roTaBnuBaloTcs H3 croilkux k UFg
MaTEpHaJIOB WJIM TOKPHIBAIOTCA MMH. J[Ind uened pa3sgenoB, OTHOCALIMXCA K
ra3oauQy3HOHHBIM YCTpOWCTBaM, Matepuansl, kopposuectoiixue Kk UFg,
BKJIIOYAXOT HEPXKABEIOWYIO CTajlb, aNlOMHHHH, aIIOMHHHEBHIE CIUIaBbl, OKCHI
ATIOMHHHSA, HUKEJIb WK CIUIaBHl, coaepxkamue 60% unu Gonee HUKENL, a TaKxke
ctoiikue k UF¢ MoaHOCTLIO GTOPUPOBAHHEIE YT1€BOAOPOAHBIE MONKMEDSI.

CnenuaibHo NpeaHa3HAYEHHbIE HIH NOATOTOBJ/ICHHDbIE CHCTEMDI,

oﬁopynonaune H KOMINOHEHTBI [IJA HCO0JbL30BAHMA HAa YCTaHOBKaX
AIPOAHHAMHYECKOIO oforaureHus.

BBOJHOE 3AMEYAHHUE

B upoueccax aspoaMramuueckoro oforamenus cmech razoobpaszsoro UFg u
Nerkoro rasa (BOAOPOA MM TeNMH) CKMUMAETCA W 3aTeM MPONYCKaeTcad yepes
pa3nenAlolIMe 3MEMEHTH, B KOTOPBHIX M30TONHOE pa3felieHHe 3aBepliaeTcs
MOCPEACTBOM NOAYYeHHA OONblIMX UEHTPOOEXHBIX CHI MO TEOMETPHH
KPHBOJIMHEHHOH CTeHKH. VYcnewro pa3paboTalbl [Ba Ipoliecca 3TOFO THIIA:
NpoLEcC COIUIOBOTO pa3fie/leHHs X npounecc BuUXpeBod Tpybku. [Ing obomx
NpOLeCCOB  OCHOBHBIMM ~ KOMMNOHEHTAMH Kackaja pasAcleHHA ABIAIOTCA
UMIHMHAPHYECKHE  KOpmyca, B KOTOpPBIX  pa3MelleHbl  CleLHajibHbIE
pa3geAHTENbHBIE  2A€MEHTHl  (COTNa WAW  BUXpEBBIE TpPYOKH), Ta3oBbie
KOMIIPpECCOPHI M TeNNnooOMEHHMKH U yaaneHus obpasyiomerocs NpH CXaTHH
tenna. A a’poAMHAMMUYECKUX YCTAaHOBOK Tpebyercs uensidi psa TakHX
KaCKafaOB, TaK YTO MX KOJHYECTBO MOMET CNYXKHTb BAXHBIM yKa3aTenem
KOHEYHOTO HCNOAb30BaHMA.  [lOCKONBKY B a3pOAMHAMMYECKOM IIpoliecce
ucnonedyetca UFg, noBepxHocTH Bcero obopyaoBaHus, TpyOONpOBOAOB H
M3MEPHTENbHbIX NMPHOOPOB (KOTOpBIE BCTYHAIOT B KOHTAKT € ra3’oM) AOMKHbLI

W3ITOTABJIMBATRCA U3 MATCPHAIOB, COXPAHSIOWINX ’)’CTOﬁ‘lHBOCTb NpU KOHTAKTE C
UF.
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5.5.1.

5.5.2.

5.5.3.

MOSICHUTEJILHOE 3AMEYAHUE

LRI AT

[Mepeuncnednble B HACTOSWIEM  pasfiene  3NEMEHTH!  BCTYRAWT B
HENMOCPEACTBEHHBIM  KOHTAaKT ¢ TexHonoruueckum rasom UFs  nubo
HeMnocpeJCTBEHKO peryiHpy:oT NOTOK B Npelenax kackaza. Bce mosepXHOCTH,
KOTOpblE BCTYNAKOT B KOHTaKT C TEXHOJOTHYECKMM Ta3oM, UEIHKOM
M3roTaBAMBalOTCs W3 cTOHKUX X UFg MaTepHanoB, HIH 3aliMIeHb! IOKPBITHEM W3
Takux Marepuanos.  Jlnsa ueneH paznena, OTHOCAIETOCS K  3JIEMEHTaM
asponvHamuueckoro oborauienus, xopposuecrorikue Kk UFs wmaTepuansr,
BK/IIOYAIOT MENb, HEPXKABEKILYW CTalb, AJIOMHHUH, aNIOMHMHHEBBIE CIUI4BbI,
HHKEAL WM CnnaBei, coaepxaumme 60% unn 6onee HuKens, a Takke CTOHKHE K
UF¢ nonHoCTBIO QTOPHPOBAHHDIE YTIEBOAOPOAHBIE MOIMMEDHIL.

Pa3aeanresibHble COMIA

CrneuranbHo NpeAHasHaYeHHbIE KM MOATOTOBICHHBIE PA3JIENHTENbHEIE COIUIA M
ux cOopkn. PaspenuTenpHble COMIa COCTOST M3 IUENEBHAHBIX HM30THYTHIX
KAHANOB ¢ paauycom u3ruba menee 1 MM (of6eluvo ot 0,1 mo 0,05 wmm),
kopposrectoiikux k UFg, B HMEIOMHUX BHYTPEHHIOI PeXylyio KPOMKY, KOTOpas
pa3denseT NPOTEKAOIUI Yepe3 coMIo ra3 Ha Ase Gpaxumy.

Buxpesnble TpyOKn

CrneunaibHO MpenHa3HaYeHHbIE HIH TOArOTOBJIEHHBIE BHXPEBbIE TPYOKM M HX
cOopkd. BuxpeBbie TpyOKM HMEIOT LHIAHHAPHYECKYIO HIM KOHYCOOOpasHyIo
bopMy, HITOTOBNEHE! U3 KOppO3HeCTOWKNX K UF¢ MaTepHanos MM 3allKIEHbI
MOKPBITHEM M3 TaKWX MATEpPHaNoB M MMEIOT auamerp ot 0,5 cM 10 4 oM npH
OTHOIIEHHH MJIHHBI K AuaMerpy 20:1 HMnm MeHee, a Takxke OQHO MM Oonee
TaHT€HUHATbHOE BXOAHOE 0TBEpCcTHE. TpyOKH MOTYT OBITH OCHALLIEHBl OTBOAAMH
COIIOBOIO THI1a HAa OJHOM WJIH Ha 000HX KOHIIaX.

IMOACHHUTEJIBHOE 3AMEYAHUE

[MHTaTenbHBIA ra3 NOCTYNAET B BUXPEBYIO TPYOKY FO KacaTenbHOHW C OOHOrO
KOHUA MM 4epe3 3aKpYuYMBAKIUME JIONMATKH MM Yepe3 MHOTOYHMCIEHHBIE
TaHT€HUHAbHbIE BXOAHKIE OTBEPCTHSA BAONB TPYOKH.

Ko MITpeCCOpbl H Ta30XYBKH

CneusanbHo npeaHa3sHayeHHbIC HIM ITOArOTOBJEHHBIE OCEBble, WEHTPHU(YKHBIE
a1 0ObeMHble  KOMIODECCOPBl MM  Ta30dyBKM, M3rOTOB/CHHBIE M3
koppo3HecToikux k UFg MaTepnanos, HIM 3allMIUEHHDbIE MOKPBITHEM H3 TaKHX
MaTEPHANO0B, POM3BONHTENLHOCTBIO Ha BXOAE 2 M /MUH HnH Gonee cMec UFg n
HECYIEro rasa (BOLOPOA KM TenHif).

NMOSACHUTENIBHOE 3AMEYAHUE

Taxue xomnpeccops! H Ta30QyBky OObIYHO HMEIOT nepenapn AasneHus ot 1,2:1 no
6:1.
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5.54.

5.5.5.

5.5.6.

5.5.7.

YIA0THeHKA BPAaWIRIIIHMXCH BaJ0B

Crnemuanbio  nNpelHa3sHaueHHbiE  WAM  NOArOTOBACHHBIE  YIUIOTHEHWA
BpaLlalOMXCA BANOB, YCTAHOBJIEHHBIE HA CTOPOHE NOJAYH M Ha CTOPOHE BHIXOJa
INs YIIOTHEHHS BaNa, COCAHHAIOMETO POTOP KOMIIPECCOPA WM POTOP Fa30AyBKH
C MPHBOAHLIM ABHTaTeNEM, C TEM YTOOBI 0DECTIEYNTh HAIeKHYIO repPMETH3ALHIO,
NPEAOTBPALIAIOIIYIO BLIXOR TEXHONOTMYECKOrO ra3a MM HaTeKaHHe BO3AyXa HiH

YIUIOTHAIOWIETO Ta3a BO BHYTPEHHIOK KaMepy KOMIIpeccopa MAM Ia30AyBKH,
KOTOpa#d 3anonHeHa cMecbio UFg 1 Hecymero rasa.

TennooOMeHHHKH O/ OXJAKACHNAS ra3a

Crennanbio NpCAHA3HAYCHHBIC WX TIOATOTOBNEHHLIE TCHHOOﬁMCHHHKH,

H3TOTOBJEHHBIE M3 KOppo3HecTOMKHX K UFg MaTepuanos wnM 3alllMHIEHHBIE
DOKPBITHEM M3 TAKHX MATEPHANIOB.

. Koxyxn pa3nesionmx 31eMeHToB

CnennaneHo npeAHa3sHavYeHHBIE MK MNMOATOTOBJICHHBIE KOXYXH DPA3ZEIAIOINHX
INEMEHTOB, H3TOTOBICHHBIC H3 KOppOBI{eCTOﬁKP!X K UF6 MATCPHAIOB HINW
3allIHIICHEBIX MOKPBITHEM H3 TaKHX MAaT¢pHaNnoB, AJi NOMEINEHHA B HHX
BHXPEBBIX 'l'p)JGOK HJIH Pa3NCNHTECIIbLHBIX COMEH.

NOACHHUTEJIBHOE 3AMEYAHHUE

3TH KOXYXH MOTYT NpeaCcTaBnaTh cobOi LHIMHApPHYECKHE KaMephbl JHAMETPOM
Gonee 300 MM U 1uHO# Gonee 900 MM MM MPAMOYTONIBHEIE KaMephl CPABHHMBIX

pa3MepOB 1 MOTYT OBITH HpEAHA3ZHA4YeHB! A YCTAHOBKH B FOPH30HTAIBHOM HIH
BEPTHKAIbHOM TQJIOXKEHHH.

CucTeMb] NOJaYH/cHCTEMBI 0TBOAA ''mpoayxTa' # "xBocToB"

CnennansHO OpeAHa3sHaYCHHbIE HMJIH MOATOTOBACHHBIE TEXBOJOTHYECKHE
CHCTEME] HIIH o6opyﬂ.oaaune s 000raTHTENbHBIX YCTAaHOBOK, H3TOTOBJICHHEIC H3

Koppo3HecToHKkuX K UF¢ MaTepHasnioB MM 3alUMIIECHHBIX TOKPHITHEM H3 TaKHX
MaTepHanoB, BKIIOYAOLIHE: ‘

a) MUTAIOLIME ABTOKMIABLI, MEYM WIIM CUCTEMBI, MCIIONb3YeMble MUIA IONAYH
UFs nna npouecca oboramenms;

b)  mecybnumaTtopsl (MM XOJOAHBIE JIOBYUIKH), HCIONb3YEMble 1A

BeiBeieHHs HarpeTtoro UFe u3 mpouecca oGorawienus Ags noCHeAyoowero
NepeMENIEHHS;

€)  CTAaHUMH OTBEPKACHMA HNH OXHKEHHUSA, HCNONblyeMmble A BeIBEAEHUA
UFg u3 npouecca oboramenus nyrem cxkartus ¥ nepesoga UFs B xuaxylo
UIH TBepaylo Gopmy;

d) CTaHUMM "Tnpoaykra" MIM "XBOCTOB", MCMOJb3yeMbie AiA MEpPeMeilleHHs
UF¢ B xoHTEHHEPH!.




5.5.8.

5.5.9.

5.5.10.

S.5.11.

5.5.12.

CHcTeMbI KOJLAEKTOPHBIX TPYGonpoBogos

CrneunanbsHo npeaHa3sHayeHHbIE MM NOATOTOBJIEHHBIE CHCTEMbI KONJIEKTOPHBIX
TpyOONpOBOAOB, H3TOTOBNCHHLIE U3 Koppo3uecToiikux K UFe MaTtepuanos uin
3all{HILEHHbIE TIOKPLITHEM M3 TaKHX MarepHaloB, s yaepkaHus UFs BHYTpH
a’3poAMHAMHYECKHX KacKaoB. 3Ta ceTh TpyOONpoBoaoB 0OBIYHO MPEACTABIAET
coboit cucteMy c "IBOHHEIM" KOJIIEKTOPOM, Ile KaXABIA Kackal MIM Ipynia
KaCKaZoB COEAHHEHHI C KaXK/bIM H3 KOJIEKTOPOB.

BakyyMHblie CHCTEMbI H HACOCH!

a) CneusansHo TmpefHa3HAYEHHbIE HJIM TOATOTOBJICHHBIE BaKyyMHBIE
CHCTEMBI, TIPOM3BOJIHTENPHOCTEIO Ha BXOJE 5 M /MUH WIH Golee, COCTOSLIME H3
BAaKYyMHBIX MarucTpaneil, BaKyyMHBIX KONJIEKTOPOB M BaKyyMHBIX HacocoOB, H
npeaHa3HaveHHbIe 11 paboTel B coaepxkammnx UFg razoBeix cpenax.

b)  BakyyMmHbie HacOCHl, CIEHHANLHO NpeJHa3HAYeHHbIE HIH NOATOTOBICHHBIE
ana pabotel B comepxammx UFg razoBmix cpejax M H3TOTOBJAEHHBIE H3
koppo3necToBkHX K UFg MaTepuanos WiH 3alMIIEHHBIX MOKPHITHEM W3 TaKUX
MaTepuanoB. B 3THX Hacocax MOFyT HCIONb30BaThed (GTOPHCTO-YINEPOAHBIE
YIUTOTHEHHUS U CTIelHaNbHEIE Paboune KUOAKOCTH.

CneunanbHbie CTONNOPHBIE M PEryJHpYHOLINe K1allaHbL

Cneumanbuble  NpeqHasHadeHHBIE WIH  NOATOTOBAGHHLIE  pYYHBIE MM
aBTOMATHYECKHE CTONOPHBIE M PEryAMPYIOLIME KianaHbl CHIb(OHHOTO THIIA,
H3rOTOBNEHHBIE H3 Koppo3vecTolkux K UF¢ MaTepu/ioB MM 3alMILEHHBIE
TIOKpPBITHEM M3 TaKHX MaTepualon, AnaMeTpoM oT 40 no 1500 MM nns MOHTaxa B
OCHOBHBIX M BCHOMOraTEJIBHBIX CHCTEMaX YCTaHOBOK a3pOAHHAMHYECKOTO
oforamenns.

Macc-crneKTpoMeTpPbI/HCTOYHAKH HOHOB Ajas UK

CrneuHansHO INpenHasHauYeHHble WIHM  NOATOTOBIEHHBIE MATHUTHBIE WU
KBaZIpYTIOJIbHBIE MacC-CIIEKTPOMETPHI, CriocoOHbie MPOU3BOAUTL NPAMONM 0TOOp
npob nozxaBaeMoi Macchl, "MIPoAyKTa" HAH "XBOCTOB" K3 ra3oBbIX NoToKOB UFg 1
obnanaromue NoNHLIM HabOPOM CIEAYIOIHMX XapaAKTEPUCTHK:

1. ynenbHas paspeuiaroluas cnocoGHOCTS N0 Macce ¢Bbille 320;

2. CoaepXaT UCTOUYHUKHU HOHOB, HITOTOBACHHBLIC U3 HUXPOMA WK MOHCISA KU
32LUHMIICHHBIC NTOKPBITHEM U3 HHX, HIH HUKCIIKPDOBAHHbLIE,

3. COIEPXKAT HOHH3AUMOHHBIE UCTOUHHKH ¢ GoMOapAHPOBKOH 3EKTPOKAMH,
4. COJEPKAT KOJHIEKTOPHYIO CHCTEMY, NPHTOAHYO A1 H30TOMHOr0 aHaNu3a.
Cucremb! otaenenus UFgs oT Hecylnero rasa

CneuHanbHO INpefHa3HaYeHHblE HIM  [OATOTOBJEHHBIE TEXHONOTHYECKHE
cuctemnl ans oraenenust UFg oT Hecymero rasa (Bonopona iy renius).
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3.6.

TIOACHUTEJIBHOE 3AMEUYAHUE

OTH CHCTeMbl TIpeJHAa3HaYeHb! ANA cOKpalneHus copepxkanus UFg B Hecymiem

raze A0 OAHOH YacTH Ha MH/UIHOH HJH MEHee W MOIYT BKIIOHAaTh TaKoe
ofopyznoBaHue, Kak:

a) KPDHOTEHHbIE TEMI00OMEHHHKH H KPHOCETAPATOPHI, CNOcOGHbIE CO3AaBaAThH
TemnepaTyps! -120°C nnn Menee, unn

b)  6nOKM KPHOTEHHOro OXNaXAeHHs, CHOCOGHblE CO31aBaTh TEMIEPATYpPHI
-120°C unu menee, nnu

¢)  ©noxu pasnenMTENbHBIX COMEN WIM BUXPeBbIX Tpybok mia otaenenns UFg
OT HecylIlero rasa, HiH

d)  xononnwle noBywk# UFe, cnocoGHbie co3naBaTh TemmnepaTypsl -20°C win
MeHee,

Cneuuansdo  npeaHazHavyeHHble MJAM  NOAFOTOBJIEHHbIE  CHCTEMBbI,
ofopyaoBanHe M KOMIIOHEHTHI I HCHOJL30BAHMA HA YCTaRHOBKAX
XMMHYECKoro oGMeHa M1 HOHO0OOMeHHOro 000rallicHHA

BBOJHOE 3AMEYAHUE

HesnauntensHoe pasnuyue H30TONOB ypaHa MO Macce NMPHBOAMT K HEGOABIUMM
M3MEHEHHAM B  DAaBHOBECMH XHMHHYECKHX pEaKlMi, KOTOpble  MOTYT
HCIIOJIB30BATHCS B KA4YeCTBE OCHOBHI N4 pasde/ieHHA H30TONOB. Y CHEWHO
pa3spaboTaHO OBa mpouecca: IKMAKOCTHO-KHIKOCTHBIH XHMHMECKHH OO6MeH M
TBEPAO-KHAKOCTHBIH HOHHBIH 0OMEH.

B npouecce XUAKOCTHO-XHAKOCTHOIO XHMHYECKOro oOMeHa B NpPOTHBOTOKE
NPOUCXOANT B3aMMOAEHCTBHE HECMENIMBAIOIIMXCA XHAKUX (a3 (BOAHKIX WIH
OpPTraHUYeCKHX), YTO NOpHBOAMT K 3hdeKkTy KacKaJAWpOBaHUS THICAY CTAZUM
pasnencHus. BoaHas ¢aza cOCTOMT M3 XJIOpHAa ypaHa B pacTBOpE COJISTHOM
KHCIIOTbI; Opranpyeckas ¢a3a COCTOHT W3 IKCTParcHTa, COAEpKallero XI0pHi
ypaHa B .OPraHHYECKOM pacTBOPHTENE. KoHrakTHBIMH $uNsTPAMH B
pPa3feNHTENEHOM KACKaZle MOTYT ABAATHCA JXKHUAKOCTHO-KHAKOCTHBIE OOMEHHbIE
KONOHHBI (TaKWe, KaKk WMIYIbCHBIE KOJIOHHBl C CETYaThIMHM TapeNKaMH) HIH
KHAKOCTHBIE UEHTPHYXKHBIE KOHTaKTHele ¢uasTpel.  Ha o0omx koHuUax
pPa3nenuTENBHOIO Kackana B uenax obecneyeHus pedniokca Ha KaXIOM KOHUE
HeOOXOZHMBI XHMMHYECKHE mpeBpalleHus (OKHCNEHHE W BOCCTAHORBJIGHHE).
I'naBHas 3amava KOHCTPYKUMH COCTOHT B TOM, YTOOBI HE JONYCTHTh 3arPA3HEHMSA
TEXHOJIOTHYECKHX ITOTOKOB HEKOTOPHIME MOHaMH MeTanioB. B cBazn ¢ atum
ACHONB3YIOTCA TJIACTUKOBBIE, TOKPBHITHIE INIACTHKOM (BKIKOYAs NPHMEHEHHE

$TOPHPOBaHHBIX YTJIEBOAOPOAHLIX TOMMMEPOB) H/HNM MNOKPHIThIE CTEKJIOM
KONOHHBI ¥ TpyGonposoast.

B TBepao-xuaKocTHOM HOHOOOMEHHOM mnpouecce oborameHue NOCTHTAETCA
NoCpencTBOM ancopbuuu/mecopbuuM ypaHa Ha creuHanbHOM, oveHb OLICTPO
peHcTByrolied HoHooOMeHHON cmose unu aacopbenre. PacTtBop ypaHa B
CONAHOH KHCJIOTE M JAPYTHE XWMHYECKME peareHThl MpOMYyCKaloTCs yepes
NHIHHAPHYECKHE 00OraTHTEeNbHblE KOJOHHBI, COAEPXKAINHE YTIOTHEHHBIE CIOH
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5.6.1.

5.6.2.

5.6.3.

agcopbenTa. [Ins noanepaHHus HENPEPHIBHOCTH Mpolecca HEOOX0AMMa CHCTEMA
peduiiokca B Lendax BLICBOGONKAEHHA YpaHa M3 agcopbeHTa OGPaTHO B MHAKMIA
MOTOK, ¢ TeM 4ToOb MOXHO Obino cobpats "mpomykt' u "xBocTnl'. ITO
DOCTHraeTcs MYTeM HCMONb30BAHHA NOAXOIAUIMX XHMHUYECKHX PpEareHToB
BOCCTAHOBNEHUA/OKHCIIEH!S,  KOTOPBIE  TIONHOCTLIO  PETCHEPHUPYITCA B
pasfenbHBIX BHEIIHMX METISAX M KOTOphIE MOTYT YaCTHYHO PEreHEepHpOBAThCH B
CaMHMX H30TONHBIX Ppa3felUTeNbHBIX KojoHHax. [IpucyrcTBue B mpouecce
ropA4YdX KOHUEHTPHPOBAHHBIX DACTBOPOB CONAHON KHCIOTH TpedyeT, 4ToOb!
o6opynoBanue OBIIO M3TOTOBAEHO M3  CIIEHHAIBHBIX  KOPPO3HECTOHKHX
MaTepHANIOB HIIM 3alUMIIEHO MOKPLITHEM U3 TAKHX MaTepHanoB.

KHNIK0oCTHO-KMAKOCTHEIE 00MeHHbIE KOJOHHBI (XHMHYeCKHH oOMeH)

[TpOTHBOTOYHEIE KMAKOCTHO-KHAKOCTHblE OOMEHHEIE KOJIOHHBI, HMEIOILHE
MEXaHMYECKUH CHI0BOI BBOA (T.e. HMMIYILCHbIE KOMOHHBI C CETYATBHIMH
Tape/IKaMH, KOJOHHbI C TapeikaMH, COBEPUIAIOIHMH BO3BPATHO [IOCTYTATENbHbIE
INBHXEHHS, B KOJIOHHBI C BHYTPEHHHMH TYPOUHHBIMH CMECHTENAMH), CIIENHAIBHO
npeaHa3HayeHHbLIE WM  TOATOTOBNEHHbIE [ OOOTAalIEHHs ypaHa C
MCNIONB30BAHHEM TIIpOLECCa XMMHYECKOro oOMeHa. JAnsi  KOppO3HOHHOM
YCTOHYMBOCTH K KOHLEHTPHPOBAaHHBIM pacTBOpaM CONSHOH KHCIOTHl 3TH
KOJOHHEl H HMX BHYTpPEHHHE KOMIIOHEHTbl H3TOTOBJEHB! M3 MOJXOASLIHX
NAACTHKOBRIX MaTepuanoB (TaKHX, kaK (TOPHPOBAHHBIE YTIIEBONOPOAHbBIE
NONNUMEPBI) MM CTEKAa MM 3alUMINEHB] MOKPHITHEM M3 TAaKHX MAaTEpPHAJIOoB.

Kononnmt cnpoexktupoBadel Ha kopoTkoe (30 cekyHa MnM MeHee) BpeMms
NPOXOXKAEHHUS B KacKaje.

HenTpudyxnbie KMAKOCTHO-KHIAKOCTHLIE KOHTAKTHbIe dHAbLTPHLI
(xuMn4YeckHi 06Men)

LleHTpUdYKHBIE SKHAKOCTHO-XHIAKOCTHbIE KOHTAKTHbIE (HILTPHI, CIEHHANBHO
NpeaHa3HayYE€HHbLIE MM  TNOATrOTOBJIIGHHBIE JUIa  oforameHws ypaHa ¢
UCMOJb30BAaHMEM fpolecca XHMHYeckoro ofbMeHa. B Takux KOHTAKTHBIX
GUIbTpaxX HCNONB3YETCH BPAIICHHE JUIA MONYYEHWS OPraHHYEeCKHX M JKHAKUX
[OTOKOB, a 3aTeM ileHTpoOexxHas cuna [ pasaenesus ¢as. g KoppO3HOHHOH
CTOMKOCTH K KOHUEHTPHPOBAHHEIM PACTBOPAM CONSHOH KHCJIOTHI KOHTAKTHBIE
($HABTPBl M3rOTABNMBAKTCA H3 COOTBETCTBYIOILMX MNIACTHKOBBIX MaTepHanos
(Takux, kak ¢GTOpPHpPOBaHHBLIE YTIICBOJOPOILHBIE MOJMMEPHI) WK MOKPHIBAIOTCS
UMM HIH CTEKIOM. LleHTpHdyKHbIE KOHTAKTHBIE QUILTPBI CIIPOEKTHPOBAHbI Ha
kopoTtkoe (30 cexyHn unu MeHee) BpeMs IIPOXOXKAEHUSA B KaCKale.

CucreMb! H 060pya0BaHHe AJIsi BOCCTAHOBJIEHUA YpaHa (XUMHYeCKHii 00MeH)

a) CnenuansHo  npejHa3sHAa4YeRHblE  HJIH  [OATOTOBIEHHBIE  AYEHKH
31EKTPOXUMHUYECKOTO BOCCTAHOBIEHHA /IS BOCCTAHOBJEHHS ypaHa M3 OZHOTO
BAJICHTHOTO COCTOSHMS B APYroe Wis 0o0OTALEHHA ypaHa ¢ HCIONL30BAHHEM
npoliecca XHMHMYeckoro obmeHa. Marepuaiel sueek, HaXOAAIMECS B KOHTAKTE ¢
TEXHOJIOTHYECKHMH  pacTBOpaMM, HOKHBI OBITh  KOPPO3HECTOHKHMH K
KOHUCHTPHPOBAHHBIM PACTBOPAM CONAHOMK KHCIIOTHI.
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5.64.

NOACHUTEJILHOE 3AMEYAHUE

KaToanslit oTcek suefiku gomkes GbITh CHPOEKTHPOBaH TakWM 06pa3oM, 4TOGbLI
APENOTBPATHTL NOBTOPHOE OKHC/IEHHE ypaHa o Oonee BEICOKOIO BaJISHTHOTO
COCTOAHHA. [Ina yaepykaHHs ypaHa B KaTOAHOM OTCeke gyeHka MOXET HMETh
HEMpOHHIIaeMyIo AnadparMeHHy0 MeMOpaHy, H3rOTOBNEHHYIO U3 CIIELHAIBHOTO
KaTHOHHO-oOMeHHOro MarepHana.  KaTom COCTOHT H3 COOTBETCTBYIOLIETO
TBEPAOT0 NPOBOAHHKA, TAKOTO, KaK rpaduT.

b) CreumanbHo TpenHA3HAUEHHBIE HAM TIOATOTOBIEHHEIE CHCTEMBI JUIA
4
n3pnevenus U™ u3 OpPraHH4ecKoro NOTOKA, peryiupoBaHHSA KOHIEHTPALHH

KHUC/IOTBI H NI 3anOJHEHHMA S4eeK ICKTPOXHMHUYECKOrQ BOCCTAHOBJIEHHA Ha
NPOU3IBOACTBEHHOM BBIXOJE Kackana.

[NOACHHUTEJIBHOE 3AMEYAHHE

OTH CHCTEMBI COCTOAT M3 O0OpYyHOBaHHS OKCTpPaKLHH pacTBOPHTENEM Ui
orroukn U™ mu3 opramuueckoro noTtoka B KMAKMH pacTBOp, 0GOpYNOBaHHSA
BLINIADHBAHHA W/HIH ApYroro o0OpYNOBaHMSA MNS NOCTHKEHHA PErylHpOBKH H
KOHTPOJA BOZOPOJHOTO NOKa3aTe/d, H HaCOCOB WK JIPYTHX YCTPOMCTB MepeHoca
ZU1s1 3aMONHeHHA A4YeeK MEKTPOXHMHYECKOro BoccTaHoBneHHs. OCHOBHas 3a1a4a
KOHCTPYKIMH COCTOMT B TOM, 4TOOB! H30exaTh 3arps3HEHHs MOTOKa JKHAKOCTH
HOHAMH HEKOTOpbIX MeTamwios.  ClegoBaTenbHO, Te 4YacTu 06opynoBaHus
CHCTEMBI, KOTOpHIE HAXOJAATCA B KOHTAKTE C TEXHOJOTHYECKMM [1OTOKOM,
U3IOTaBIMBAIOTCH H3 COOTBETCTBYIOIIMX MaTepHanoB (TaKMX, Kak CTeKJo,
(TOpPUPOBaHHbBIE YTNECBOAOPOIHbIE TONUMEPE!, CyAndar nonudenHna, cyabhoH

nonu3pHpa M NPONUTAHHBIH CMOJOH TpaduT), WIM 3alLMHIEHBI MOKPBITHEM H3
TaKHX MaTepHanoB.

CHcTeMbt IOATOTOBKM NMUTAHUSA (XMMKYeCKUit 00MeH)

CrennanbHO  NpefHasHaYeHHBlE MNH  TOATOTOBIEHHbIE  CHCTEMB A
TNIpOM3BOACTBA MUTATENbHBIX PAaCTBOPOB XJOPHAA YpaHAa BBICOKOM YHCTOTHI Afis
YCTaHOBOK IO pa3feneHUI0 H30TONOB YPaHa METOIOM XMMHYECKOTo oOMeHa.

IOSICHUTE/ILHOE 3AMEUAHUE

OTH CHCTeMbl cOCTOST H3 o00opylNoBaHHA [Ai pAacTBOPEHHA, IKCTPAKLHH
PacTBOPHTEJIEM HW/HJIH HOHOOOMEHHOTO ODOPYAOBaHMA [JIS OUHMCTKH, & TaKKe
3MIEKTPONUTHYECKHX AueeK /i BoccTanoBnenus U™ mau U™ s U”. B amx
CHCTEMAX MPOMIBOAATCSA pacTBOPLI XJIOPHAZ YPAHA, B KOTOPBIX COAEPIKHTCA NH1b
HECKOJIbKO 4acTeH Ha MHMJUTHOH METAIMYECKHX BIIIOUEHHUH, TaKHX, KaK XpoM,
XKene3o, BaHamWil, MonuOAEH W ApPYTHX OBYXBAJNEHTHBIX KX KATHOHOB WIIH
KaTHOHOB ¢ Oonbmiel BaneHTHOCTbIO.  KOHCTpYKUHMOHHBIE MaTepHalbl MJIA
INEMEHTOB CHCTEMBI, B KOTOpoH obpabartniBacTes U™ BbiCOKOH UHCTOTHI,
BKJIOYAIOT CTEKN0, (TOPUPOBAHHBIE YINEBOAOPOAHSIE MONMMEDPHI, TpaduT,

MIOKPbITHIH MONHBHHUI-CYNIHMATHBIM HIH NMOAHIGHP-CYIb(POHHBIM TIJIACTHKOM H
NPONUTAHHBIA CMOJIOH.
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5.6.5.

5.6.6.

5.6.7.

CHCTeMBb1 OKHCNIEHHA YpaHa (XAMHYeCKHH o6men)

CrieuuansHo NpeAsa3HauYeHHbIE WRY NOATOTOBNCHHLIE CHCTEME! AU OKMCHCHUS
U™ s U™ ans BO3BpALUEHHSA B KaCKaj pa3fe/iceHUs M30TOMOB ypaHa B NpoOliEcce
oCoraliecHusa METOROM XHMHYECKOTO 0OMeHa.

INNOACHHUTEJIbHOE 3AMEYAHHE
OT¥ cHCTEMB]l MOTYT BKIIIOYATh TaKHE MEMEHTHI, KaK:

a)  obopynoBakHe i KOHTaKTHPOBAaHHA XJOpa M KHCIOpPONAa C BOAHBIMH
addaroeHTaMH H3 06OpYROBaHMA pa3NeNeHHs H30TONOB H IKCTPaKUHH
obpazoBaslierocs U™ B obeNHEHHBIH OpramuWueckuit IOTOK,
BO3BPAILAKIIHHACA H3 IPOM3BOACTBEHHOIO BBIX0O/Aa KACKaJa,

b) 000pynOBaHHE, KOTOPOE OTAENAET BOAY OT COJITHON KMCNIOTbI, HTOOB! BOJA
K KOHUEHTPUPOBAHHAA COJITHAA KHCIOTa MOTJIH 6b1 ObITH BHOBL BBEJACHBI B
MpOLECC B HYXXHBIX MECTaXx.

BruicTpo pearupyioiye HoHooGMeHHBbIE CMOJIbI/aacopOeHThl (HOHHBIH 00MeH)

BricTpo pearupyromie HOHOOGMEHHBIE CMONBI MAH afCOpPOEHTHI, CIENHAIBLHO
NpelHa3HAYEHHbIE HIH  NOOTOTOBNEHHBIE AN oOoralleHHs ypaHa ¢
MCIIONb30BAHHEM TIPOLECCA HMOHHOTO O6MEHa, BKIIOYas NOPHCTHIE CMONHI
MaKpOCETYaTOH CTPYKTYpHl H/HIH MeMOpaHHBIE CTPYKTYPHI, B KOTOPbIX aKTHBHBIE
TPYNIbl  XUMHMYECKOTO 00MEHA OrpaHM4eHBH NOKPLITHEM HA TOBEPXHOCTH
HEaKTHBHOH MOPHCTOH BCIOMOraTenbHOH CTPYKTYPHI, M IpyTHE KOMIIO3HTHBIE
CTPYKTYpHl B m060# npHemneMoil ¢opMe, BKJIIOYas YacTHLbl BOJIOKOH. OTH
HOHOOOMEHHBIE CMONBY/ancopOeHThl MMEKT AuameTpsl 0,2 MM HIM MeHee H
DOKHBI  OBLITh  XHMHYECKH CTOHKMMM 1O OTHOLUEHHIO K  pacTBOpaM
KOHIIEHTPHPOBAHHOH CONAHOH KMCHOTHE, @ TaKXKe JIOCTAaTOYHO FPOYHBI
¢u3MYecKH, ¢ TeM UTOOBI HX CBOHCTBA He yXYAIIanuch B OOMEHHBIX KOJOEHAaX.
Cmonb/ancopOeHThl CIIEUHANBbHO NpeJHA3HAYEHBl 1A MONYYEHUS KUHETHKH
oyeHb OBICTPOro 06MeHa H30TONOB ypaHa (ANMTENBHOCTHL MONyobMeHa MeHee

10 cexynn) u obnagaroT BO3MOXHOCTBIO paboTaTh NpH TEMIIEPAType B AUanasoHe
ot 100°C no 200°C.

HoHooOMeHHble KOMOHHBI (MOHHBI 00MeH)

LinnuHapHyecKHe KOAOHHB! JauaMeTpoM 0Oonee 1000 MM onsg yaepxaHus M
NoOAAEepXKaHUA  3allOJIHEHHBIX  CJIO0EB  HOHOOOMEHHBIX  cMoOJ/agcopbeHTos,
CNEeLHANLHO NpeJHa3Ha4YeHHbIe WIH MOATOTOBEHHbIE 114 00OrallleHHs ypaHa ¢
MCIOAB30BAHHEM HOHOOOMEHHOro mpouecca. ITH KOAOHHHI M3TOTOBJIEHH U3
MaTepHanoB (TaKHX, KaK THTaH HIH (QTOpHpOBaHHBIE YTNEBOAOPOAHLIE
MONMMeEpHI), CTOMKHX K KOppO3HH, BbI3bIBaEMOH pacTBOpaMH
KOHLEHTPUPOBAHHOH COMSHON KHCIOTHI, M/IH 3aIlMIIEHB] TOKPBITHEM H3 TaKHMX
MaTepHaoB U CNOCOOHEI paboTaTh 11pH TemnepaType B Auanasone ot 100°C no
200°C u nasnenuu Boiue 0,7 MITa (102 ¢pyHT/KB. m10§iM).

23



5.6.8.

5.7.

Honoobmennbie cHeTeMbl peduiioxca (MoHHLIH 0GMeH)

a) CnemmanpHO MpeaHasHayeHHble MAM  NOATOTOBICHHBIE  CHCTEMbI
XHMHYECKOTQ  HAM  3JCKTPOXMMMYECKOIO  BOCCTAHOBJIEHMA  And
pereHepauuu pearenTa(os) XUMHYECKOro BOCCTaHOBJICHHS,
HCIIONB3YeMOro(biX) B KaCKaaax HOHOOOMeHHOro oforallieHus ypasa.

b) CreusaneHO nOpeAHasHayeHHBIE UIOH  TIOATOTOBNEHHBIE  CHCTEMEI
XHMHYECKOrO HMAH 3NEKTPOXHMUYECKOTO OKWCHEHWA % pereHepauuy

peareHTa(oB) XHMHYECKOrO OKMCNEHHMSA, HCNoab3yeMoro(bix) B Kackajax
HOHOOOMEHHOTO 060ranieHus ypana.

[NOACHHUTEJIBHOE 3AMEYAHHUE

B nponecce noHooOMeHHOro oforaiieHuss B Ka4ye€CTBE BOCCTAHABIMBAIOLIETO
KaTHOHA MOXET MCIOJb30OBATHCA, HAaNpuMep, TpexsasedTHuH THTan (Ti™), u B

3TOM Cllyyae BOCCTaHOBMTENbHas cucreMa OyaeT BbipabarbiBaTh Ti*?
NoCPencTBOM BoccTaHoBnenusa Ti™.

B npouecce B KayecTBe OKMCIOMTENS MOXKET HCTIONB30BAThCA, HATIPHMED,
TPEXBAIEHTHOE KENe30 (Fc”), H B 3TOM CIIy4ya€ CHCTEMa OKHcAeHuA Oyxer
BeIpabatsiBats Fe™ nocpeacrsom oxmcsenns Fe'.

CrnennajibHO  npeiHa3HaYeHHble HJIM  TNOArOTOBJEHHBIE  CHCTEMDI,
obopyaoBaHMe H KOMAOHEHTHI JJi MCHOJL30BAHMA B  JIa3epHBIX
000raTHTEAbHBIX YCTAHOBKAX

BBOJHOE 3AMEYAHHUE

CymecTBylomne CHCTEMBI Al 0OOTaTHTENBHBIX MPOLIECCOB C HCHONb30BAHUEM
na3epoB AeNATCA HA ABE KaTETOPHM: Te, B KOTOpPLIX paboueil cpenod ABIAIOTCA
nappl aTOMapHOTO ypaHa, 4 T€, B KOTOpbIX paboueit CpPEeAOH ABAAIOTCA Napsl
ypaHOBOTO coeAuHeHHA. OOmMMH HAZBAHWAMM [NIA TAKUX NPOUECCOB ABAKIOTCSH:
nepBas KaTeropus - JasepHoe pa3ZieNIeHHE M30TONOB IO METOAY ATOMApHBIX
napoe (AVLIS wmmu SILVA); BTopas kaTeropa - MOJEKYNsApHBI MeETOR
nasepHoro pasgenedus usoronos (MLIS wiu MOLIS) v xHMHueckas peaxuus
NOCpencTBOM M30upaTeNsHOH MO u3oTonam nasepHoit aktueaumd (CRISLA).
Cucrembl, 060pyioBaHHE H KOMITOHEHTHI [U1A YCTaHOBOK JlasepHoro odoramenus
BKJIIOYAIOT: a) YCTPOWCTBAa i1 NOAAaYM TIApOB METAJUIHYECKOro YypaHa (mnd
n36HpaTenLHON GOTOMOHM3AIMH) HIIM YCTPOHCTBA sl TI0a4H NApOB YPaHOBOIO
coeauHeHuss (w1d  GOTONHCCOUMAUMH  MAM  XMMHYECKOH  aKTHBALMK);
b) ycrpoiicTtea ans cbopa oboramieHHOro H 06ETHEHHOTO METAILIIHYECKOrO ypaHa
B KauecTBe "NpOoAyKTa" M "XBOCTOB" B NepBOH KaTeropHu U ycTpoiicTsa 1uig cbopa
Pa3/NOXKEHHBIX UM BHIIIEANIMX U3 PEaKIMH COEAMHEHUI B Ka4eCTBe "MpoAyKTa” 1
HeobpaboTaRHOTO MaTepuajla B KayecTBe "XBOCTOB" BO BTOPOH KaTEroOpHH,
c) paGoune nasepHble CHCTEMBl AN HM3OHPATENBHOrO BO30OYXKIEHHA H30TONOB
ypaHa-235; u d) obopynoBaHue I71A NOATOTOBKH T0JaYl U KOHBEPCHM IIPOAYKTA.
BenenciBue CHOXKHOCTH CHEKTPOCKONMHM aTOMOB M COSAMHEHMI ypaHa MOXeT

noTpeGOBAaTLCA HCNONB3OBaHHE /MOOOH M3 psada HMMEIOIIHMXCA  J1a3epHBIX
TEXHOJIOTHH.
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3.7.1.

5.7.2.

5.7.3.

MOSACHUTEJIbHOE 3AMEYAHHE

MHoOTHe H3 KOMIIOHEHTOB, IIEpEYHCIEHHBLIX B OSTOM pa3lese, BCTYNAKT B
HENOCpeACTBEHHBIH KOHTAKT ¢ IapaMH METaJUIHYECKOTO YPaHa HIIH C XKHIAKOCTHIO,
WIIH C TEXHONOTHYECKHUM ra3oM, coctosaunM u3 UFg unu cmecu u3 UFg u apyrux
rasoB. Bce noBepxXHOCTH, KOTOphi€ BCTYNAOT B KOHTAKT ¢ ypaHom Hau UFg,
MONIHOCTBIY M3rOTOBJEHBI H3 KOPPO3MECTOHKHX MATEpHANIOB HIIH 3AIUMILEHBI
MOKPHITHEM H3 TakUX MarepuanoB. JIna uened paslena, OTHOCAILETOCA K
KOMITOHEHTaM 000opynoBaHHs ANs a3epHOro oboralleHxs, MaTepHansl, CTOHKHE
K KOPpO3HH, BBI3LIBAEMOH fapaMM HAH JKUAKOCTAMH, COJEPKAILHMH
METaUIHYeCKUH ypaH MIH YPaHOBbIE CIUIaBbl, BKJIIOYAlOT IOKPBITHIH OKCHAOM
MTTpUsA TpaHT M TAHTAN, H MaTepHalibl, CTOHKHE K KOPPO3HH, Bhi3biBacMOH UFs,
BIJIOYAIOT MEIb, HEepKaBEIOLIYHW CTalb, AIIOMUHHH, aNIOMHHHEBLIE CIABHI,
HHKeNL, MAH CIUaBbl, coaepxamme 60% Hukens u 6onee, n croikue x UFg
NOJHOCTHKY PTOPHPOBAHHBIE YTJIEBOXOPOAHBIE NONHMEDDL.

CucteMsl BHITapHBaHHs ypaHa (AVLIS)

Creunansuo NpeAHa3HauCHubIC HIH NOATOTOBJiCHHbBIE CHCTEMLI BLINAPUBAHHNA
YpaHa, KOTOpBIE COJEp)XaT BBICOKOMOIUHBIC TOJOCOBLIE HIH pacTPOBBIC

3IEKTPOHHO-JIYYEBbIE MYIUKH C IEpelaBacMOH MOLIHOCTBIO Ha MHILEHbL Oolnee
2,5 kBt/cm.

Cucrems! 219 06paboTk KuaKOMeTA/IHYeCKOro ypaHa (AVLIS)

CneunanbHO NMpeqHa3sHa4YeHHbIE WX NOATOTOBJIEHHble CHCTeMBl A ofpaboTku
KHAKOTO METala U1 PacnnaBlIeHHOIO YpaHa KIH YPaHOBBIX CINJIABOB,
COCTOAILLME M3 THIIEH H oxXNaxaalouiero 060pynoBanHs Als THITEH.

THOACHHUTEJILHOE 3AMEYAHKNE

THIIH B apyTHe KOMIIOHEHTHI 3TOH CHCTEMBI, KOTOpbl€ BCTYMNAKOT B KOHTAKT C
pacnnapfnedHBIM  YpaHOM H/IM  YPaHOBBIMH  CIIaBAMH, H3TOTOBJIEHBl M3
KOPPO3HECTOMKHX M TEPMOCTOMKHX MaTEpHanoB HMJM 3ALIMUIEHHBIX MOKPHITHEM
M3 TaKMX MaTepHaloB. [IpHemieMule MaTepUaNbl BKIIOYAKOT TRHTAJ, [TOKPBITHIA

OKCHIOM  HMTTpuA  rpadmr, TIpaduT, NOKPHITHIA  OKMCIAMH  [PYTHX
peaKo3eMeIbHBIX 3EMEHTOB HIH HX CMECAMH.

ArperaTtst 1a8 cGopa "mpoaykra" H  "XBOCTOB' MeTanIH4ecKOro
ypaHa (AVLIS)

CneunansHO npeAHa3sHayeHHblE WM TMOArOTOBJEHHBIE arperaTel ans cOopa
"nponykra” ¥ "XBOCTOB" META/UIMYECKOTO YPaHa B XXMIAKOH 1 TBepaoH opme.

MOACHUTEJIBHOE 3AMEYAHHUE

KOMMNOHEHTHI 3THX arperaToB W3roTOBJIEHBl H3 MaTepHAsOB, CTOHKHX K Harpesy M
KOPPO3MH, BbI3bIBAEMOH [1apaMH METAJNIMYECKOTO YpPaHa WM JKUAKOCTHIO, MIIH
3alUHILEHB] [OKPLITHEM M3 TaKHX MaTepHanoB (TakKX, KaK MOKPHLITHIH OKCHAOM
HTTpHs rpadHT UM TaHTall) H MOrYT BKIIOYaTh B cebs Tpy0OnpoBOALl, KianaHsl,
wTyuepa, "xkenoba", ssoabl, TENNCOOMEHHHKH H KONNEKTOPHBIE TLIACTHHBL AfIf
MAarHUTHOTO, 3NEKTPOCTATUHECKOI0 HAK JAPYTHX METOJOB pa3iclieHHs.
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5.74.

5.7.5.

5.7.6.

5.7.7.

5.7.8.

5.7.9.

Koxyxn pasgenurensnoro moayas (AVLIS)

CHCHH&HBHO NpeAHa3HA4YCHHBIE HWAX TIOATOTOBACHHLIE UMIMHIAPHUYECKHUE HIH
MPAMOYTOJNILHBIE KaMepbl [J4 TIOMEWICHHA B HHX HCTOYHHKA T[apoB

METATHYECKOr0 yYpaHa, 3NEKTPOHHO-TY4EB0H NYIMKH M KOMIEKTOPOB "nmponykra”
n "xBOCTOB".

[NOACHHUTENBHOE 3AMEYAHHUE

OTH KOXYXH HMMEIOT MHOXECTBO BXOZHBIX OTBEPCTMH A  MOJauM
JJIEKTPONMHTAHUA M BOIRI, OKHA IJA JIa3€PHBIX MYYKOB, COENHHEHMH BaKyyMHBIX
HACOCOB, a TAaKXXE A/NA AMATHOCTHKH M KOHTPOJS KOHTPOJBHO-H3MEPHTENbHBIX
npudopoB. OHH HMMEIOT NPHCHOCOONEHUS AN OTKPHITHA M 3aKpHITHA, 4TOOLI
obecneynts 06CNY)KHBaHKE BHYTPEHHUX KOMIIOHEHTOB.

Crepx3ByKoBLIe pacuIMpHTelbHbIe conia (MLIS)

CnenvanbHO  NpeAHa3sHAYeHHBIE HIM  NOATOTOBJEHHHIE  CBEPX3BYKOBbIE
pacIndpHTenbHbIe conna s oxaaxaerus cmeceit UFg u Hecymero rasa ao 150°K
HWIH HIDKe W Koppo3uecToiikue k UF.

Konunexktoprt npoaykra natudropucroro ypana (MLIS)

CrnenuansHo npeqHa3sHayeHHbIC HAH TOATOTOBIEHHBIE KOJUIEKTOPb TBEPAOTO
npoaykTa nartugTopucroro ypana (UFs), cocrosmme U3 QuiIbTpa, KONIEKTOPOB

YAAPHOT'O WJIH LIMKAOHHOTO THIIA WM HX COYETaHWi M KOPPO3HECTOHKHE K cpeae
UFs/UFe.

Komnpeccopst UF6/necymero raza (MLIS)

CreyHanbHO NpelHa3HAYEHHLIE UM [TOATOTOBCHEBIC KOMITPECCOPh ANA CMEcer
UF¢ 1 Hecyulero rasa ans AnuTensHO#R akcruryatauuu B cpefe UFq. KoMnoHeHTh
3THX KOMIIPECCOPOB, KOTODBIE BCTYNAKT B KOHTAKT C HECYIIHM Ta3oMm,

HM3rOTOBJIEHB M3 kopposuecroiikux Kk UFg MaTepnanos MM  3aliuileHb
NOKPBITUEM U3 TAKHX MATEPHANOB. :

YnoTHenns spauaiounxcs sajgos (MLIS)

CneupanbHo — npegHa3HadeHHBIE  HIM  MOATOTOBJNEHHBIE  YNJIOTHEHMA
BpAIlAIOIMXCA BAJIOB, YCTAHOBJIEHHLIE HA CTOPOHE 1034l ¥ Ha CTOPOHE BhIX0Aa
I YIIOTHEHWA Bana, COENHHSAIOLIET0 POTOP KOMIPECCOpa C TIPHBOAHLIM
aBuraTeneM, C TeM 4TOOR  ofecnmeunTh HAASKHYI0 TEePMETH3AuUHIo,
NPEAOTBPAILAIOLLYIO BbIXOA TEXHONOTHYECKOTO Fa3a HIH HAaTEKaHHE BO3AyXa MM
YMIOTHAIOLIETO ra3a BO BHYTPEHHIOI KaMepy KoMIIpeccopa, KOTopas 3anojHeHa

cMechio UFg 1 Hecymero rasa.

Cucrems! dropuposanns (MLIS)

CnenuankHO  NpedHa3HAYeHHbIE MAM  [OATOTOBACHHBIE  CHCTEMBl  ANA
¢ropuposanus UFs (8 TBepnom cocrosnuu) B UFg (ras).
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5.7.10.

5.7.11.

MOACHUTEJIBHOE 3AMEYAHUE

DTH cHcTeMbl TIpeAHasHayeHs! ans Gropuposanus cobpanHoro nopowka UFs B
UFs B uenax nocnenyiowero cbopa B KOHTENHHepax NpoAyKTa MK 1N NOL4aYH B
6aokn MLIS ans nononsurensHoro oborauenus. [IpH npuMeHeHHH OAHOrO
noAXoda peakuyus GTOpHpOBaHHMA MoOXeET ObITh 3aBeplueHa B Npeaenax CHCTEMBI
pa3fiefieHHs H30TOIOB, € MIET PEAKUHA M HENOCPEACTBEHHOE H3BIEYECHHE H3
xomnekTopos "nponykra”. Ilpu npumenenuu apyroro moaxopa mopowok UFs
MOXET OBITH H3BJICUEH/TIEPEMEIIEH U3 KOJNEKTOPOB "NpoAykTa" B MOAXOASAILNH
peakTop (HanpHMEp, peaKTop C MBCEBAOOXKHXKEHHBIM CJIOEM KaTaliH-3aTopa,
reHKOMAANbHBIA pEaKTOp WIH xapopas OamHs) B nensx ¢ropuposaHuda. B
0boHX ciyuasx MCnoab3yeTcd obopynoBaHHE U1 XpaHEHHA M mepeHoca ¢ropa

(Mny OpYTHX NpHeMAeMbiX QTOPHPYIOIMX peareHToB) H Ans cbopa H mepeHoca
UFs.

Macc-cnmekTpoMeTpbl/HeTouHUKH MoHoB UK (MLIS)

CneuuansHo npeAHa3sHaveHHblE MM TMOArOTOBJEHHBlE MAarHUTHBIE MM
KBaAPYNONbHBIE MACC-CTICKTPOMETPS, Cnoco0Hble TPOM3BOAMTL NPAMOH 0OTOOp
npo6 nmonapaeMoi Macchl, "IpoAykTa" Uiy "xBoCTOB" U3 razoBbiX nortokoB UFg u
ofnanarouiye MoJHLIM HAOOPOM CIENYIOIIKMX XapaKTEPHCTHK:

L. yIenbHas pa3pelarnlias cnocobHocTh no Macce cabitue 320;

2. copepxaT HCTOYHMKH HOHOB, H3TOTOBJIEHHEIE H3 HHXPOMA HJIH MOHEJS HITH
3alIHILEHHBIE MOKPHITHEM M3 HUX, HJIH HHKENMPOBAHHBIE,

3. COmepXaT HOHU3ALIHOHHBLIE HCTOUHHKH ¢ 60MOapAHPOBKOH 3IEKTPOHAMH;

4. COAEPXAT KOJUIEKTOPHYIO CHCTEMY, IIPUTOJHYIO /ISl M30TOMHOTO aHalH3a.

CueTeMbl mopaun/cUcTeMbl 0TBOAA "'mpoaykTa" u "xsocros' (MLIS)

CneuxajpHo npefHasHa4eHHBIE WM MOATOTOBJEHHEIE TEXHONOTHUYECKHE
CHCTEMBI HITH 000pynOBaRUE NIt 060TaTHTENBHBIX YCTAHOBOK, H3TOTOBIEHHBIE W3

xoppo3uecToiixux Kk UFg MaTepuanos, Miy 3alMILEHHBIX TIOKPLITUEM U3 TAKUX
MaTepHaIoB, BKIKYaIONIHe:

a) NIHTAIOIIHE ABTOKJIABBI, II€4H WJIM CHCTEMBl, MCMOJIB3YEMBIE IS TOIa4YH
UF¢ nns npouecca oborameHus;

b)  necyGnumaTopbl (MAH  XONOAHBIE  JIOBYIIKH), MCHOJIb3YEMblE I

BeIBeieHHs Harpetoro UFg¢ 13 npouecca oforaumenus and nocieayouero
nepeMelleHus;

c) CTAHIXMU OTBEPXKIAEHHA HIM OXMKEHHUSA, MCNONb3yeMble OIS BHIBEICHHWA
UF, u3 npouecca oboramesns nyrem cxkards u nepesoga UFg B xuaxy1o
HJIM TBEPAYIO GOpMY;

d)  cranuMM "npoayxta" HAM "XBOCTOB", MCMOAB3yeMble [UIS TEpPEMEUIEHHs
UF¢ B KOHTeiHepEI.
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5.7.12.

5.7.13.

S5.8.

Cucremsl oraenenns UF; ot uecywero raza (MLIS)

CnennansHo NpeAHa3Ha4YCHHBIE HMOH  MNOATOTOBIIEHHBIE  TEXHOJOTHYECKME

cucteMb! Ana otaeneHus UFg oT Hecywero rasa. Hecymum razom Moxer OniTh
a30T, apTOH WJIHM ApYro# ras.

[TOACHUTEJBHOE 3AMEYAHHUE
OTH CHCTEME! MOTYT BKJIIOYATh Takoe 060pyaoBaHHeE, KaK:

a)  KpHOTEHHBIC TemNOOOMEHHMKM WAM  KPHOCENapaTophl, CHOCOGHBIE
CO3/1aBaTh Temnepatypsl -120°C wiu mexee, unu

b)  GnOKM KPUOTEHHOIO OXNAXKAECHWSA, CMOCOOHBIE CO3NABATL TEMIIEPATYDHI
-120°C nau menee, unu

c) xonoausie nosyuwkH UFg, cnocobHble cosnasathk Temneparypsl -20°C unu
MEHee.

JlazepHble cucrembl (AVLIS, MLIS u CRISLA)

.Ha3epbl HIK Na3€pHBIC CHCTEMBI, CIIELUHAIBHO MNpPCAHA3HAYCHHBIE HIH
TNIOATOTOBJIEHHLIC )11 pa3AciICHNUR H30TOMOB ypaHa.

[NOACHUTEJILHOE 3AMEYAHHUE

Jlasepras cucteMa nponecca AVLIS ofbiuno coctouTt U3 aByx nasepos: nasepa
Ha napax MeOM M jasepa Ha kpacutensx. JlasepHas cucrema pns MLIS o6srano
COCTOMT M3 nadepa, pabotaromero Ha CO; unM 3KCHMEpHOro nasepa H
MHOTOXOJIOBOH ONTHYECKOH A4eHkd ¢ BpalllarOIIMMMCA 3epKalaMH Ha obeux
cTopoHax. [lis na3epoB MM Na3epHBIX CHCTEM NpH 00OMX Mpoueccax Tpebyerca

craﬁnnnsa'rop Cl'IGKT'pOBOﬁ YaCcTOThI ONs paﬁDThI B TCUYCHHE MAIMHTENBHBIX
IEPHONOB BPEMEHH.

CnenuansHo npeaHasHavyeHHbIE Han NOAroTOBJIEHHLIE CHCTEMBbI,

o0opynoBaHNe M KOMMOHEHTbI A MCHONH3IOBAHMA Ha 000raTMTENBHBIX
YCTaHOBKAX € MIa3MeHHLIM pa3ielieHueM

BBOJHOE 3AMEYAHHE

Ipu npolecce mna3MEHHOTO pa3feNcHus nasMa, cocTosAllas W3 HOHOB YPaHa,
TIPOXOAHT 4Yepe3 OINEKTPUYECKOE TIOJie, HACTPOEHHOE Ha YacToTy HOHHOrO
pesoranca U™ ¢ TeM uTOGHI OHM B TepBYIO Ouepelb HOIOMANH IHEPTHIO H
yBeNu4YHBAICA OHAMETP X ITonopoobpasubix opbur. HoHbl ¢ mpoxokaeHHeM
no OonblieMy nMaMeTpy 3axBaThiBaioTcs InA  oOpazoBaHud TNPOAYKTA,
o6orawernoro U*’. TlnasMa, xoTopas ofpazoraHa MOCPEACTBOM HOBMIALMHK
YPAHOBOTO [Mapa, COJEPXKHTCS B BAKYyMHOH KaMepeé C MAarHMTHbBIM [OJIEM
BBICOKOW HanpsykeHHOCTH, 00pa3OBaHHBIM C TIOMOUIBIO CBEPXIIPOBOJSAILETO
MarauTa. OCHOBHBIC TEXHOJOTHYECKHE CHCTEMB! MPOLIECCA BKIIOYAIOT CHCTEMY
TCHEpAaUNH YPaHOBOW NNa3Mbl, PasenNuTeNbHBIA MOLY/b CO CBEPXTIPOBOASLIUM
MarHWTOM K CHCTEM H3BNIeYeHHUs MeTanna ans cbopa "nponykra" u "XBOCTOB".
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5.8.1.

5.8.2.

5.8.3.

5.84.

5.8.5.

5.8.6.

MHKpOBOJ'IHOBbIe HCTOYHHKH JHEPTHHA H AHTCHHBI

CneuManbHO  NpENHA3HAYEHHBIC HJIH  TOATOTOBNGHHBIE  MHKPOBONHOBBIE
HCTOYHHMKHM 3JHEPrMM M AHTCHHBI A TEHEPAlHH HIH YCKODEHHS HOHOB H
obnagaomMe creaylIIMMH XapakTepucTHKamM:  yactoTa Bhime 30ITwn u
CpenHss BbIXOAHAA MOILHOCTb IS reRepaluu HoHoB onee 50 kBT.

ConeHounpbl 110 BO36yMBHHﬂ HOHOB

CneunansHo npeaHasHAYEHHbIE MJIH TNOATOTOBJIEHHBIE  COJIEHOHIb!  AJA
PaZiHOYacTOTHOrO BO3GYXKJAEHHA MOHOB B aMama3zoHe 4acTtoT Oonee 100 xI'm u
cnocofHble paboTaTh NpH cpeJHel MomHOCTH 6onee 40 kBT.

CucreMbl reHepallin YPaHOBO#H NJ1a3Mbl

CrneunansHo npeaHazHa4d€HHbIC HJIH TMOArOTOBJICHHBIC CHCTCMBI TrEHEPALHH
ypaHonoﬁ NAaa3Mel, KOTOPBIC MOI'YT COACPXaTh BBICOKOMOUIHBIC IMOJIOCOBLIC HIIH

pacTpOBBIC 3JEKTPOHHO-JTy4YeBble MYINKH C IepeaaBaéMOM MOLIHOCTBIO Ha
MueHb 6onee 2,5 kBt/cM.

CacTembl 1111 00patOTKH KHAKOMETAMIHYECKOr0 ypaHa

CneuManbHo npenHa3HauyeHHbIE MJIM [MOJATOTOBJIEHHBIE CHCTEMBb! Ans oOpaboTku
KMAKOTO METanja i pacliNaBIeHHOTO YpaHAa MM  YPaHOBBIX CIUIABOB,
cocToslMeE U3 THrAeH ¥ oxJlaxAawlero 06opya0BaHUs AN TUITIEH.

IMOACHUTEJNBHOE 3AMEYAHME

TUrnM ¥ OpyTHE KOMNOHEHTHl 3TOM CUCTEMbl, KOTOpHIE BCTYNAOT B KOHTAKT €
PacTUIaBACHHBIM  YPAaHOM MM YPAaHOBBIMH  CIUIaBAMH, H3rOTOBAEHBl U3
KOPPO3HECTOMKUX ¥ TEPMOCTOMKUX MATEPHaJIOB MM 3alLMLIEHB! NOKPBITHEM M3
TaKMX MarepHanoB. [IpHemiemsle Marepuainbl BKIIOHAIOT TAaHTAl, MOKPBLITHIHA
OKCHAOM  MTIpusA  rpadur, rpaduT, TIOKPBITHIH  OKHMCIaMH  OPYTHX
PeaKO3eMENTBHLIX 3NEMEHTOR HIIH KX CMECAMH.

ArperaTh! AJs c6opa "npoaykra” n "XBOCTOB' MeTa/llIN4ecKoro ypaHa

CneunansHo NpeAHa’HA4eHHBIE WM MIOATOTOBJEHHBIE arperatsl Mt cbopa
“npoaykta” M "XBOCTOB" ANS META/UIHYECKOTO ypaHa B TBepaod dopMme. ITH
arperaTel A71s cOOpa W3TOTOBJEHBl H3 MaTEPHANOB, CTOHKHX K HAarpeBy H
KOPPO3MH, BBI3bIBACMOH MapaMH METANNHYECKOro ypaHa, TakMX, Kak rpadwur,

NIOKPBIThIH OKCHAOM HTTPHA, HIH TaHTa/l, M 3aUIMIUEHB] TOKPHITHEM M3 TaKHX
MaTepHaJioB.

Koxyxn pasnenurenbHoro moaysin

HHHHHHPH‘ICCKI’IB KaMeps!, CICHHAJIBHO NPEAHAZHAYEHHBIE HIH NIOATOTOBIICHHbIE
DS UCNOAL3OBAHHS HA  O0OraTHTeNbHBIX YCTAHOBKAX ¢ IJIA3MEHHBIM
pa3acneHueM, nOnsa  IMOMEUIEHHAs B HWUX  HCTOYHHKA ypanoaoﬁ NNa3MEel,

JHEPTeTHYECKOI0 COAEHOMAA PpaaxoyvyacTOThl M KOJIEKTOPOB "MpoRykTa” W
"XBOCTOB".
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5.9.

S.9.1.

MOACHUTEJILHOE 3AMEUAHUE

OTH  KOXYXH MMEIOT MHOXKECTBO BXOAMbIX OTBEPCTHH A4  NOAAYM
3NEKTPONHUTaHHA, coeAWHeHHH AUGDY3HOHHBIX HAcoCcoB, a TaKKe IS
AHATHOCTHKH W KOHTPOJA KOHTPONbHO-H3MEPHTENbHBIX NpubopoB. OHU UMEIOT
NPUCNIOCODNCHHUA I OTKPHLITHA U 3aKpPBITHA, YTOOBI 00eceyuTh 06CTYKUBAHHE
BHYTPEHHHX KOMIOHEHTOB M H3TOTOBJEHH M3 COOTBETCTBYIOLIMX HEMAarHHTHBIX
MaTepHaioB, TaKHX, KAaK HEPXKABEIOWAA CTaIb.

CnennanbHo npe¢aHasHa4Ye¢HHblE HJIH NOATOTOBJICHHLIE CHCTEMBI,

ofopyioBanHe M KOMIOHEHTHI IS HCNONAL30B2RHHA Ha yCTAHOBKAX
INEKTPOMArHHTHOIO 00O allleHu .

BBOJHOE 3AMEYAHUE

ITpy 31eKTPOMarHUTHOM NpPOHECCE MOHbI META/IMYECKOTO YpaHa, MONy4eHHble
NOCPeACTBOM HOHHM3aLWH NHUTAalomero Mmarepuana u3 conei (ob6wruno UCly),
YCKOPAIOTCA H MPOXOAAT 4Yepe3 MarHUTHOE NOJie, KOTOpPOe 3aCTaBASET HOHBI
Pa3THYHBIX H30TONOB NMPOXOAHTH MO pa3IH4YHbIM HanpasineHusAM. OCHOBHBIMH
KOMIIOHEHTaMH  3JIEKTPOMArHUTHOrO H30TOMHOTO  Cemaparopa  SBJAIOTCA:
MarHWTHOE NONe ANA OTKIOHCHHA/pa3NeficHHs H30TOIIOB HOHHOTO MNyuYKa,
MCTOYHHKA HOHOB C €ro CHCTEeMOH YCKOPEHHS, H CHCTEMEl cOopa OTIAEjeHHBIX
HOHOB. Bcmomoratenbhble CHCTEMBl IS 3TOrQ NPOLECCA BKIHOYAKT CHUCTEMY
cHaOXeHHUss MarHWTHOH DJHeprueil, CHCTEeMBl BEICOKOBONBTHOTO ITHTAHHA
HCTOYHHKA HMOHOB, BaKyyMHYI) CHCTEMY H ODILHpHBIE CHCTEMbl XHMHYECKOH

06paboTKM 1IN  BOCCTAHOBNEHMS NpPOAYKTa M OYHCTKW/pETeHepaluu
KOMNIOHEHTOB.

DNeKTPOMarHUTHLIE CENAPATOPLI UIOTONOB

BnekTpomaerHme cenapaTopsl H30TONOB, CNICUHAJIBHO NpeaHAa3HAYCHHLIEC HITH
MOATOTOBJIEHHBIE ]Il PpPasacn€HHuA H30TOIIOB YpaHa, H OGODYHOBaHHC H
KOMIIOHCHTBR] AJ14 3TOro, BKJIOYaA:

a) HcToyrHkY HOHOB

CneunansHo NMpeIHA3HAYEHHBIE MM TIOATOTOBAEHHbIE OTAENbHBIE HIIM
MHOTQUHMCNEHHbIE MCTOYHMKK MOHOB YpPaHa, COCTOALIME M3 HCTOYHMKA
napa, HOHHM3aTOpa H  YCKODHTENS  NYYKa, H3TOTOBJICHHBIE W3
COOTBETCTBYIOLIMX MATepHaNoB, TAKHX, Kak IpadiuT, HepXapeouias cTanb

WU Melb, U cNocoOHBIX obecrieurBaTh 0BLIHA TOK B myvke HOHOB 50 MA
unu bonee.

b)  Kosnexropst HOHOB

KOJ]J'IGKTOprIe NNacTHHLI, UMCHOIMHC OBE HIIH bonee wend H fasa,
CrieliMajibHO TIpCAHA3HAYMCHHBIC HIIHM MOATOTOBJIEHHBIC 114 cﬁopa MYy4KOB
HoHOB oOorawieHHOro M 0O6eAHEHHOro YpaHa H H3rOTOBACHHBIE H3

COOTBCTCTRBYIOMINX MATCPHANIOB, TAKHX, KaK rpa(bm‘ HIM HEpXaBerllas
CTallb.
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5.9.2.

5.9.3.

c) BakyymHble KOXyxH

CrieLManbHO npeJHa3HAYEHHBIE WK IOATOTOBICHHBIE BAKYYMHBIE KOXYXH
IS 9JICKTPOMArHHMTHBIX  CEMApaTOpOR  ypaHa, M3rOTOBJNEHHbBIE W3
COOTBETCTBYIOIIHX HEMArHHTHBIX MaTepHalOB, TAKHX, KaK HepKaBelollas
CTaJlb, ¥ NIpeJHa3HaueHHble Ans paboThs! npu naBnewuu 0,1 Tla win HrKe.

TNOACHUTEJBHOE 3AMEYAHUE

ITH KOXYXH CIEUHATbHO IpEAHA3HAYeHbl [ TOMEUICHHA B HHX
MCTOYHMKOB MOHOB, KOJUIEKTOPHEIX TUIACTHH M BOJOOXJI&XJaeMBIX
BKNaAblLeH U UMEIOT MpHCHOCOOIenHs IS coeauHeRHH NHbOY3IHOHHBIX
HACOCOB M TNPUCROCODNEHHMA IS OTKPBITHA W 3a3KPHITHA B LEAAX
M3BNEYEHHS H 3aMEHBI 3THX KOMIIOHEHTOR.

d) MarsuTHbIE MONIOCHBIE HAKOHEYHHKH

CneuuanbHO nNpefHa3HaueHHble WJAHM [OATOTOBJIECHHBIE MAarHHTHBbIE
NOAKCHBIE HAKOHEYHHKH, UMEIOIIHE AuaMmeTp Oonee 2 M, HCIONb3yeMbIE
ana obecneyeHHs NMOCTOSHHOIO MAarHHTHOIO MOJis B 3JEKTPOMAarHHTHOM

cermapaTope MH30TONOBR M JJI1 NepeHoca MarHMUTHOTO II0AsS  Memay
PacnoN0XXEHHBIMH PAIOM CEnapaTopaMH.

BbICOKOBONBbTHLIE HCTOYHHUKH NHTAHUSA

CrneuHanbHo  TpeAdHAa3HAYEHHBIE WIH  MOATOTOBJIEHHBIE  BBICOKOBOJNILHEIE
HCTOYHHKH IHTAaHUA 1A MCTOYHHKOB HOHOB, 0DnajaroiiMe IMOJHBIM Habopom
CefyloUNX XapaKTepUCTHK: MOryT paboTaTb B HENpPEpPhIBHOM PEXHME,
BLIXOAHOE HanpsbkeHHe 20 000 B unm 6onee, BuixoaHoM Tok | A unu Gonee H
ctabunusaums HanpsxeHus meree 0,01% B Teuenue 8 yacos.

HCTOUHKKN NHTAHKA 3] CKTPOMArHHTOB

CneuunansHo NpeaAHAIHAYCHHBIC HIW DOATOTOBICHHLIC MOIMHBIE HCTOUBUKH

MATAaHHA TIOCTOAHHOTO TOKa MJIsA 3NEKTPOMArHHMTOB, obnajawlie MOTHEIM

HabOpOM CNEeyIOUIMX XapaKTEPHCTHK: BBIXOAHON TOK B HEMPEPHIBHOM pPEXHME
500 A niu 6onee npu Hanpsxenuu 100 B unu 6onee, npu cTabunu3zanuu no Toky
unu Hanpsbxerauio Meree 0,01% B Teuenue 8 qacos.

YCTaHOBKH 1JI8 NPOU3IBOACTBA TsHKeJ0H BOALI, NeliTepust M JeHTepHeBbIX

COCIHHEHHH H 000pYNOBaHHe, CHENHAILHO IIpeaHa3HAYEHHOE HJIN
NMOArOTOBJIEHHOE AJIA 3TOr0

BBOJHOE 3AMEYAHHE

TH)KGJIYIO BOAY MOXHO POM3BOAUTL, HCTIONL3YA pa3lIHYHbIC IIPOLECCHL. Onnxako
KOMMEPYECCKH BBIFOJHBIMH ABAAKTCA JBA [Ipouecca: Inmpogecc H30TOIMHOIo

obmeHa Bozabl M ceposonopoaa (npouecce GS) u npouecc u30TONHOrO 06MeRa
aMMHaKa ¥ BOAOpOaa.
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Ilpouecc GS ocHoBaH Ha oOMeHe Bomopoja M JeiiTepus Mexay Bonoii M
CEPOBOJIOPOIOM B CHCTEME KOJIOHH, KOTOpbHIE 3KCIIYaTHPYHOTCA ¢ XOJOAHOMH
BEPXHeH CeKumelt U ropsueit HikHeR cexumeit. Bonia Teuer BHU3 NO KONOHHAM, B
TO BpeMs KaK CEPOBONAOPOJHLIH I'a3 UHPKYJIMPYET OT [Ha K BEPIIHHE KOJIOHH.
Jns coneicTBHA CMEUMBAHUIO Ta3a H BOABI MCIIONB3YETCA Pl ABIPYATHIX IOTKOB.
Hetitepuit nepemMewaercst B BOAy IPH HHU3KHX TEMIIEPATypax M B CEPOBONOPOA
NpU  BBICOKHX TeMmneparypax. OOorameHHble [elTepweM ra3 uiIM Boja
YAANAOTCA U3 KONIOHH NEPROH CTYNEHH Ha CTHIKE TOPAYUX ¥ XONOAHBIX CeKiui, 1
npouecc NOBTOPSAETCA B KONOHHAX cieayiowed crynend. [lpoaykT mocneaHei
dassl - Bopa, oforamennas gefirepueM g0 30%, HanpaBnsercs B

AMCTWINALHOHHYIO YCTAaHOBKY AfA NpPOU3BOACTBA PEAKTOPHO-YHUCTOH TAXKENoH
BOIBL, T.€. 99,75% okucu peiitepus.

B npouecce obmeHa Mexay aMMHAKOM H BOJOPOJAOM MOXKHO M3BMEKaTh NeHTEpHIH
A3 CHHTE3-Ta3a MOCPEJCTBOM KOHTAKTa € WHMAKHM aMMHMAaKOM B TNPHCYTCTBHH
katanu3atopa.  CuHTe3-raz3 nojaercs B OOMEHHBIE KOJNOHHBI M 3aTeM B
aMMMaYHBIA KOHBEpPTEP. BHYTPH KONOHH ra3 NOJHMMaeTCa OT HA K BEpILHHE, B
TO BpeMA KaK XXUIKAH aMMHRaK TEYET OT BEPIIKHLI kO any. [leHtepuii B cuATE3-
rase JMuUIaeTCa BOJOPOJA U KOHUEHTpPHpYETCA B aMMMake. AMMHAK NOCTYNAeT
3aTEM B YCTaHOBKY AJI1 KpeKMHra aMMHaka Ha JHE KOJOHHBI, TOTZa Kak ra3
cofupaeTcs B aMMHayHOM KOHBEpTepe Ha BepilMHe. Ha nocnenyromux crymneHsax
NMPOHCXOAWT AalbHeHIlee oboralleHue, U MyTeM OKOHYaTeNbHOH NHCTHIIALMHA
NPOM3BOAMTCA PEAKTOPHO-uUCTas% Taxenas sofa. [lopaua cunTed-raza MOXeT
OxITh 0becneyeHa aMMHauHON YCTaHOBKOMH, KOTOpasi B CBOKO O4EPEAh MOXET OBITH
COOpYXEHa BMECTE C YCTAaHOBKOM JUIA TpPOH3BOACTBA TKENOH BOABI MYTEM
M30TONHOTO o6MEHa aMMMaka K BOAOpoza. B nmpouecce aMMHa4yHO-BOAOPOAHOrO
obMeHa B KayecTBe MCTOYHWKA MCXONHOTO JeHTEpPUA MOXET TaKxke
HCTIONS30BaThCA OOBIYHAA BOZA.

MHorue npeaMeTsl KIK4YeBoro o0opyaoBaHUS IS yCTAHOBOK 10 MPOM3BOACTBY
TSKENON BOABI, HMCNONB3YIOLMX mnpouecchl GS WM aMMHAYHO-BOAOPOLHOTO
oOMeHa, IMPOKO PaCTIpOCTPaHEHBI B HEKOTOPBIX OTPacifAX HEPTEXHMHYECKOH
NPOMBILIIECHHOCTH. Ocolenno 310  kacaercs HeOONbiMX  YCTAHOBOK,
ucnons3ytonx npouecc GS.  OjHako HEMHOTME npeaMeThl 06opyAOBaHHA
ABAAIOTCA cTaHAapTHuIMM. [lpoueccst GS ¥ aMMMauHO-BOAOPOAHOTO oOMEHa
Tpeby1oT 06pab0oTKH OONBIIUX KONNYECTB BOCIIIAMEHAIOUIMXCA, KOPPOZHOHHLIX H
TOKCHYHBIX XMAKOCTEH NpPH NOBBIIIEHHOM JaBleHHH. COOTBETCTBEHHO NpPH
pa3paboTke CTAHAAPTOB MO NPOCKTUPOBAHUID M OKCIUTYaTaliy s YCTAHOBOK H
obopynoBaHna, HCIONBL3YIOMMX O3TH MNPOLECCH, CcreayeT YAenaTh 6onbiuoe
BHUMaHHe mnoabopy MarepuanoB M HMX XapaKTepUCTUKAM C TeM, 4YTOOm!
obecnednTsh ANUTENbHBIA CPOK CTyXKOBI IPH COXpaHEHHH BLICOKOH 6€30MacHOCTH
# HapexHoctH. Ompenenenne MacutaboB 06ycnoBanBaeTca rMaBHLM 06pa3oM
cOOOpaXEeHNAMH IKOHOMMKM M HeoOxoaumoctH. Takum obpasom, Gonbman

4acTb NTPEAMETORB oGopy,uoaaHun H3TroTOBNAACTCA B COOTBETCTBHH C 1‘pC6OBaHHﬂMH
JaKa34yHKa.

Haxonen, cnepyer oTMeTuTh, 4TO kak B npotlecce GS, Tak K B mpolecce
aMMHa4YyHO-BOAOPOAHOTO oOOMEHa, TnpeaMeTbl 0OOpyROBaHMA, KOTOpBIE 1O
OTHENBHOCTH HE INpeJHa3HaueHbl MAH IIOATOTOBNEHBI CMEUHaNnsHO AIA
DPOMU3BOINCTBA THXKENOH BOABI, MOTYT coOHMpaTbcs B CHCTEMBI, CINELUHANBHO
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6.1.

6.2.

6.3.

6.4.

npeAHa3HAa¥YeHHbIE HIH IMOATOTOBJIEHHBIE ANA MPOU3IBOACTBA TMKENIOH BOMABI.
[puMepaMy TakMX CHCTEM, TPHMEHAEMBIX B O0DOHX IIpoLeccax, SBJAAIOTCA
CHCTEMa KaTANMTHYECKOrd * kpekmura, WéfOnb3yeMas B mpouecce obMeHa
aMMHaKa ¥ BOAOPOJA, ¥ JUCTUIIALHOHHBIE CHCTEMBI, HCII0/Ib3yEMBIE B IIpOLIECCe
OKOHYATENbHOH KOHNEHTPALMH THKENOH BOALl, HOBOAAINEH €€ 1O YPOBHA
PEAKTOPHO-YHCTOH.

IIpeamerst  ofopynoBaHHs, KOTOpbIE CIELHAIRHO MpeAHA3HAYEHB  HIH
TIOATOTOBJIEHb AN NPOM3BOACTBA TSKENOH BOABI IyTEM HCIIONB30BaHUA JHOO
npouecca obMeHa BOAb H CEpOBOAOPOAA, NHOO npouecca obMeHa aMMHaKa U
BOOPOAA, BKIIOYAIOT:

Bono-cepoBonroponnbie 00MeHHbIE KOJIOHHBI

OO6MeHHBIE KONOHHBI, H3rOTABJIHBaEMblE M3 MENKO3EPHHUCTOH YIIEPOAHCTOH
cranu (HanpuMep, ASTM AS516), auamerpom o1 6 M (20 dyroB) mo I m
(30 dyToB), KOTOpBIE MOTYT 3KCNYaTHPOBATHCS TPHM JaB/IEHHH CBbIllE HJIH
paBHoM 2 MIla (300 byHT/KB. AIOHM) H HMEIOT KOPPO3HOHHBIH NOMYCK B 6 MM
unH Oonblile, cneuHanbHO NpeAHasHaueHb! UM OArOTOBIEH I VIS IPOH3BOJCTBA

TSKEIOH BOABI MYTEM MCI0Ab30BaHHMA Mpollecca M30TONHOro OOMeHa BOABI H
cepoBOAOpONA.

I'a301YBKH H KOMIPECCOpHI

OnnocTynenyaTthie, Manonanopusie (r.e. 0,2 Mlla unu 30 dyn1/xB. HmIOWIM)
LeHTPOOEXKHBIE Fa30KyYBKH HIH KOMAPECCOPSHI AN UHPKYIALUHH CEPOBOJOPOAHOTO
raza (T.e. raza, cogepxautero 6onee 70% H,S), cneunansHo npefHa3sHa4eHHbIE
HIH TIOATOTORNEHHBIE /i NMPOH3BOACTBA TAXKENOH BOAbI NMYTEM HCIOAL3OBAHMA
npouecca o6MeHa BOAbI H CEPOBOAOPOAA. OJTH ra30AyBKH M/IH KOMIIPECCOPE
MMEIOT NpPOH3BOAMUTENBHOCTb, NPEBBIILAIOINYID MAH  paBHYKO 56 M/c.
(120 000 SCFM) mpH »3KCIUiyaTaUMH NOZA [JABJIEHHEM, [PEBBIMAIOIIMM WK
paBHbeIM 1,8 MIla (260 ¢yHT/KB. m0OEM) Ha BXOJe, U CHaGXKeHBI CalLHUKAMM,
YCTORUMBBIMH K BO3JSHCTBHIO H)S.

AMMHAYHO-BOAOPO/HbIe 00MEHHBIE KOJOHHBI

AMMHAYHO-BOAOPOAHBIE 0OMEHHbIE KONIOHHBI BBICOTOM Oojiee WM paBHOH 35 M
(114,3 dyroB) auamerpom ot 1,5 M (4,9 dyror) no 2,5 M (8,2 $pyTOB), KOTOpHIE
MOI'YT 3KCMIYaTHpPOBaTbCA MO haBiaeHueM, rpesslmatomuM 15 Mlla
(2225 dyut/kB. AK0iM), CneUMaNbHO NpeaHazHaueHHbIE WM TMOATOTOBIESHHLIE
AN OpOHM3BOACTBA TSXKENOH BOABl NYyTEM HCNONbL30BAHHA Ipolecca obmeHa
aMMHaKa M BOAOpOJA. ITH KOJOHHBI HMEKT TalOKe MO MEHbLIEH Mepe OLHO
oTOOPTOBAHHOE OCEBOE OTBEPCTHE TOrO € AHAMETPa, YTO M LHIHHAPHYECKas

4acTh, HCPE3 KOTOPYKO MOTYT BCTABAATHCA MM BBIHUMATLCA BHYTPEHHHE YaCTH
KONOHHEIL.

BHYTpeHHHe Y2CTH KOJOHHBI M CTYIeHYAThIE HACOCHI

BHYTDE:HHHe JaCTH KOJIOHHEI H CTynCH4YarThbIC HAaCOCHI, CNeLHanbHO
[IpeHa3HaYeHHbIe HIH TMOATOTOBAEHHLIE i KOMOHH 4And  IIPOH3BOACTBA
THKENOR  BOJLI MyTeM HCNOAL30BAaHHA IIpouecca aMMHadHO-BOJAOPOLHOrO
obmena. BHyrpeHHne YacTH KONOHHLI BKAKOUAKOT CIICNHANLHO NPEAHA3HAYCHHBIE
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6.5.

6.6.

6.7.

KOHTAKTOPEl MEeXJY CTYNEHSMM, COASHCTBYIOME TECHOMY KOHTaKTy rasa H
kuakocTH. CTyneHvYarsle HacoChl BIJIOYAIOT CrielHaNbHO MpeAHa3HayeHHble
NOrpyXaeMbple B JKHIAKOCTB HACOCHI AN UUPKYIAUMH KMAKOTO 3aMMHaka B
npeaenax obbeMa KOHTaKTOPOB, HAXOMILHMXCS BHYTPH CTyTIeHeH KOJOHH.

YcTaHOBKH /I8 KPEeKHHIa aMMHaKa

YCTaHOBKM A KPEKMHTa aMMHMaKa, DKCIUIyaTHpyeMmble 1O JaBJICHHEM,
npespnuaowdM  HaM  paBHeIM 3 MIda (450 dyut1/ke. mroiiM), crenuaibho
npenHa3HayeHHbIe MAM TOATOTOBNEHHBbIE 1Jis IPOM3BOACTBA TMKENOH BOLBI
IyTEM HCII0/b30BaHHA NpPOLECCAa H30TOMHOro 0OMeHa aMMHaKa H BOJIOpo/a.

HndpakpacHble aHAIH3ATOPBI NOTJIOMIEHHS

Hudpakpacneie aHanuzatTopbl NOTNOIMIEHHS, CHOCOOHBIE OCYLIECTBIAThL AHAM3
COOTHOLIECHHSI MEXAY BOAOPOAOM H NEHTEpHEM B peallbHOM MacluTabe BPEMEHH,
KOT/\a KOHIEHTPAUHK NeHTepHs paBHbl WM npesbiaot 90%.

KaraauTuueckue neun

Katanutiueckue meun ans nepepaboTku oboraleHHOro AeHTEPHEBOTO Fa3a B
TAOKENYK BOJZY, CHELHaNbHO TNpedHa3Ha4YeHHblE MIM IIOATOTOBJICHHBIE I

NPOU3BOACTBA TAKENOH BOAB! IIyTEM HCNOJIL30BaHHA MNpoOLIECCA H3OTOIHOIC
odMeHa aMMMaKa ¥ BOAOpOa.

YCTaHOBKM I  KOHBEPCHH YypaHa M ofopyneoBaHmne, CHENHANLHO
npeaHa3HaYeHHOE HIH NOATOTOBJIEHHOE JJIA 3TOT0

BBOJHOE SAMEYAHUE

B ycTaHOBKaxX M CHCTEMaX IR KOHBEPCHM YPaHA MOXET OCYIECTBAATHCA OAHO
MM HECKONBbKO MIPEBPAIEHMH U3 ONHOTO XMMHYECKOr0 W30TONA YpaHa B ApYTOH,
BKSIIOYasA: KOHBEPCHIO KOHLEHTPaToB yparoBoii pyast B UOs, kousepcuio UO; 8
UO,, xonsepcuro okuceit ypaa B UF, unu UFg, xoneepcuio UFs B U,
xoHBepcHio UFg B UF,, konBepcuio UF4 B MeTayulnueckHH ypaH H KOHBEPCHIO
¢ropuaos ypana B UQO;. MHOrHe X/04eBble KOMIOHEHTH .060pYyAOBaHHS
YCTaHOBOK [N KOHBEPCHM YypaHa XapakTepHbl [ HEKOTOPBIX CEKTOPOB
XMMHYECKOit  06pabareiBarounieii  NPOMBILINEHHOCTH. Hanpumep, BHOBI
obopynoBaHHsA, HCIOAL3YEMOTO B 3THX INPOLECCAX, MOIYT BKMWOYaTh: IIE4H,
KapycCesbHble [e4H, peaKTOphl ¢ IICEBAOOKHMXEHHBIM CIIOEM KaTalu3aTopa,
KapoBbie pEAKTOpHbIe GallHyW, >XUAKOCTHBIE LEHTPUYTH, OUCTHINAUMOHHBIE
KONOHHbl H JKMIKOCTHO-KMIKOCTHBIE IKCTPAKUHOHHBIE KONOHHBL. OpHako He
MHOTHe KOMIMOHEHTH 060pyI0BaHHs HMEIOTCS B "TOTOBOM BHAE"; OGONBUIHHCTBO
M3 HUX JOMKHEI OBITh IOATOTOBIIEHE] COIAcHO TpeOOBAHMAM M CIICLHPHKALHAM
3aKa3yHKa. B HeKkoTOphIX cnyyadx TpebyeTcd Yy4YMTHIBATH ClELHAIBHbIE
NPOEKTHbIE ¥ KOHCTPYKTOPCKHME OCODEHHOCTH s 3allMThl OT arpecCHBHBIX
CBOMCTB HEKOTOPLIX H3 obpabarbipaembix xumuuecknx semects (HF, Fa, CIF; u
dTopunsl ypawa). HaxoHeu, cioepyer OTMETHTb, YTO BO BCEX Tpoiieccax
KOHBEPCHM ypaHa KOMIOHEHTE O0OpYINOBaHHSA, KOTOPbIE OTAENBHO CNELHAIBHO
He npeaHa3HaueHsl HNM [OATOTOBNEHBI INs KOHBEPCHM ypaHa, MOryT OniTh
o0beqMHEHs! B CHCTEMbI, KOTOpblE CHELHANbHO TPEJHA3HA4EHBI HAU
NOAroTOBNEHSI A1 HCIIONB30BAHUA B LEIAX KOHBEPCHH ypaHa.
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7.1.

7.2.

7.3.

74.

7.5.

CnenHajibHO NpeAHa3HaYeHHBle MHJIH TNOATOTOB/JIEHHBIE CHCTEMBI A
KOHBEPCHM KOHUEeHTpaToB ypanosoii pyasie UQ,

[MOACHUTEJIBHOE 3AMEYAHUE

KonBepcHa KkOHUEHTPaToB ypaHomo# pyant B UO; MOXET OCyWSCTBAATLCA
CHayajna MOCPEACTBOM pPAaCTBOPEHHA pyAbl B a30THOH KHCIOTE M 3KCTPAKLMH
OUHIIEHHOTO reXCaruApara YpaHMIAHHRTpATa C TOMOLUBIO TAKOTO PacTBOPHTENS,
kak TpubyTun docdar. 3aTeM rekcaruapar ypaHHNAHHMTpaTa npeobpasyercs B
UO; nubo mocpeacTBoM KOHMEHTpaUMH H JCHHTpauUuH, nubo mocpencTBoM
HelTpann3auuy razoo0pa3HbIM aMMHAKOM Ul MONYyJYeHHs AMYypaHaTa aMMOHHA C
nocneayrolei GuabTpaumeit, cymkol U KaTbIIHHUPOBAHUEM.

CnennanbHo npeaHazHavyeHHBIEe HAH MMOArOTOB/IEHHBIE CHCTeMbI [
koneepcHu UO; B UF;

MMOACHHUTEJIBHOE 3AMEYAHHUE

Kousepcua UQO; B UFs MoXxer ocymecrBinsaThcd — HEnocpedCTBEHHO
¢ropupoBanueM. [lna npouecca tpebyercs HCTOUHMK razoobpasHoro ¢propa HIU
TpeXbTOPHCTOTO XIopa.

Cnennanbno npelHa3Ha4YeHHBIe HJIH TOATOTOBJEHHLIE CHCTEMBI IR
xouBepeuun UO; B UO;

[NOACHHUTEJIBHOE 3AMEYAHUE

Kousepcens UO; B UO; MOXeT OCYIIECTBAATECS MOCPEACTBOM BOCCTAHOBJECHMS
UO; ra3oo6pa3HbiM KpeKHHT-aMMHaKOM WM BOAOPOLOM.

CneuuanbHo MNpeJHa3HAYEHHDBIE WM NOATOTOBJIEHHbLIC CHCTeMBbI JJIs
xonBepcuu UO; B UF,

NOACHUTEJIBHOE 3AMEYAHUE

Konsepcua UO; B UF4 Moxer ocymectBiastbes nocpeactsoM peakund UO; ¢
ra3zoo0pasueiM pToprcTeiM Bopopogom (HF) npu Temneparype 300-500°C.

CnenManbHO mNpeHAZHAYEHHLIE WU NOATOTOBJEHHBLIE CHCTEMBl 04
koHBepcHn UF, B UFg

NOACHUTEJIBHOE 3AMEYAHUE

Koupepcus UFs B UFg ocyliecTBnseTcs nocpeICTBOM IK30TEPMHUECKOH PEAKLIUH
¢ dropom B peaxtopHo# Gaumne. UF¢ KoHOeHCHpyeTcs M3 ropsuyHXx JeTyuyHX
ra3oB TNOCPEACTBOM IpOMyCKaHHA MNOTOKA Trasa Yepe3 XOJOJHYIO JIOBYILUKY,
oxnaxaednyrw ao -10°C.  Jlns npouecca TpedyeTcAs MCTOYHHK ra3oo0pa3Horo
¢Topa.
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7.6.

7.7.

7.8.

CneunanbHo npeaHaiHadeHHbIe HAM TOATOTOBJIEHHBIE CHCTEMBI IR
xouBepcun UFy B MeTannudecknii ypan

[NNOACHHTEJIBHOE 3AMEUAHUE

Kourepcua UF, B merannugeckui ypan oCyNecTBASETCA TIOCPEACTBOM €r0
BOCCTAHOBJIEHHS] MarHueM (KpYNHbIe MapTHH) MAM KanbUHEeM (Maible MAPTHH).

Peaxuna ocyliecTenaercs mpH TeMrepaTypax Bbllleé TOYKH IUIaBNEHHS YypaHa
(1130°C).

CnenpanbHo npeanasHaveHHbIe WIH TNOATOTOBAEHHLIE CHCTEMBl [AJIA
koHnBepcuu UFg 8 UO,

NOACHUTEJIBHOE 3AMEYAHUE

Konsepcns UFg B UO, MOXET ocyllecTBIATLCA NMOCPEACTBOM OJHOTO H3 TpeX
npoueccos. B nepsom mpouecce UFy BoccTaHaBiMBaeTCA M THOPOIH3YETCS B
UO; c uMcnonp3oBaHueM Bofoposa M mapa. Bo BropoM mnpouecce UFg
TMApPONM3YeTCA PAaCTBOpEHHEM B BOJe, QNI OCAXKACHHA AWYPaHATa aMMOHHA
nobasndeTcs aMMMak, a AMypaHat BoccTaHaBiauBaetcs B UO; BOZOpoaoOM IpH
temneparype 820°C. [IIpu tperheM mpouecce razoobpasusie UFg, CO; u NH;
CMEUIHBAKOTCA B BOAEC, OCax/as ypaHWiKapOOHAT aMMOHHMA. YpaHMIkapOoHaT

aMMOHHS CMEILIHBACTCA C MAPOM ¥ BOAOPOAOM Nipu Temmepatype S00-600°C ana
nponssoacrea UO,.

Kousepcusa UFg B UO; yacTo ocymiecTsiasfeTcs Ha nepBoi CTYNEHH YCTAaHOBKH 1O
U3TOTORNIEHHUIO TOIIHER,

Crenuaibioe npeAHa’HayeHHbie WIW TOATOTOBJIEHHbIE CHCTEMBI JAJ#
konBepcun UFg 8 UF,

NNOACHUTEJILHOE 3AMEYAHHUE

Koupepcus UFg B UFs ocyniectBnsercs NOCPEACTBOM BOCCTAHOBIEHHSA
BOJIOPOZAOM.
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