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IOIIOJIHUTEJILHBIA [TPOTOKOJ K COTJIAINEHUIO MEKTY .
ABCTPAJIMEA U MEKITYHAPOIHLIM ATEHTCTBOM I10 ATOMHOH
9HEPI'MU O ITIPUMEHEHHH I'APAHTHHU B CBA3HU C JOI'OBOPOM O

HEPACITPOCTPAHEHHWH SAJEPHOI'O OPY2KMSI

1. Texct' IononuutenbHoro mnpotokoina K CornamieHuio o rapax—rmﬂxz,
3aKJIIOYEHHOro MexXIy ABcTpalHel U MeXIyHapOnHBIM areHTCTBOM IT0 aTOMHOM
SHEPTMHM O NIPMMEHEHHH TrapaHTHH B cBsi3H ¢ JloroBOopoM o HepacnpoCTpaHEHHH
snepHoro opyxus ([IHSO), BonpoH3BOOMTCS B HACTOSLIEM NOKYMEHTE IJs
CBENCHHS BceX rocyﬁapCTB-l{ncHOB. JomoMHUTENBHBIA NMPOTOKOJN GBI omo6GpeH
CoBeToM ynpaBnsiolux 23 cenrsabops 1997 roma. OH 6wl monnHcaH B BeHe

23 centsa6psa 1997 rona.

2. B coorBeTcTBHH co cTraThe 17 J[OMOMHUTENBHOIO MPOTOKOJA OH BCTYMHII
B cuily 12 mexabps 1997 roma B neHb, Korga ATeHTCTBO TOJNYYHIIO IHCBMEHHOE
yBeIOMJIEHHEe O TOM, YTO Bce 3aKOoHojaTelJibHble H(MJH) KOHCTHTYIIHOHHBIE

Tpe6GoBaHHS ABCTpaJinHd, HeOOXOMHMble IJIsi BCTYIJICHHS] B CHJIY, BBIIIOJIHEHBI.

B HacTosimeM nHGOPMAallMOHHOM LIMPKYJISpe K TeKCTY nobaBiieHbl CHOCKH.

BocnpousBeneHo B tokyMeHtTe INFCIRC/217.

Ilo COOﬁpa)KCHHﬂM 9KOHOMHMH HACTOSALLMH JXOKYMEHT OTIIeYaTaH OrpaHH4YeHHBIM THPAaXXOM.
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NOITOJIHUTEJIbHBIA ITPOTOKOJI 3
K COITAIIEHHIO MEXKNTY ABCTPAJIMEU U _
MEZKNYHAPOIHBIM ATEHTCTBOM IIO ATOMHOHU
OHEPI'MHA O IIPUMEHEHHWHU 'APAHTHH B CBSA3HU C
JOI'OBOPOM O HEPACITPOCTPAHEHHUMU SIHEPHOI'O OPYZKWSI

ITPUHUMASA BO BHUMAHHUE, uto Ascrpanuss ¥ MexXnyHapooHoe
areHTCTBO IO aTOMHOH 3HEPrHu (B majibHeHllleM HMeHyeMoe “ATreHTCTBOM”)
SIBJISIIOTCS  yvyacTHHKaMHu CorlallleHHsi o TIpUMEHEHUH TapaHTHH B CBSI3H C
IloroBOpoM © HepacHpOCTaHeHHH sNepHOro OpYyXHs® (B  [ajbHeMLIeM
uMenyeMoro “"CorsalieHHeM o rapaHTHsaX”), KoTopoe BCTynHiio B cuily 10 uioins
1974 ropa;

YYUTBIBAS xenaHHe MeXIyHapogHOLO cOOOlIecTBa elle 6oJee
YKPEIUTb pPEeXHM  SOCPHOro  HepacnpoCTpaHeHHUS] IIYTEM  MOBBILICHUS
JIEMCTBEHHOCTH B 3 (PEeKTHUBHOCTH CHCTEMBl rapaHTHH ATE€HTCTBA;

HAITIOMUWHAS, 4yTo ATEHTCTBO IPH OCYLIECTBIEHHH TapaHTHH NOJIXHO
YYHTBIBaTh HEOOXOMHUMOCTh: H36eraTh CO3NaHUs MPENSITCTBHH SKOHOMUYECKOMY
H  TEXHOJIOTHYECKOMY  pa3BUTHIO  ABCTpaJIMM MJIH  MeXIVHapOIHOMY
COTPpYIOHHUYECTBY B OOJIACTH MHPHOH sOepHOH HeSTEIbHOCTH, cobionaTh
OEHCTBYIOLIHE TIIOJIOXEHHSI B OO0JJaCTH OXpaHBl 3JI0POBbsI, 6€30ITaCHOCTH,
buspyeckor 3alllUTHI, a TaKXe NpPYrHe NeHCTBYIOlLIHe TpeGoBaHUsI 6€30MacHOCTH
Y INpaBa OTHOEJIbHBIX JIML; M NPHUHUMATh BCe Mepbl MO 3allHTE KOMMEDPUYECKHX,
TEXHOJIOTHYECKHMX M  IIPOMBILULIEHHBIX CEeKpPETOB, a TakXe  JIpyrom
KOH(pHUIEeHUHAIBHON HHPOPMAaIUH, KOTOpasi CTAHOBHTCS €My H3BECTHOM;

[MTPUHUMAS BO BHHUMAHHUE, 4yro vuyacrora TmpoBeleHHUS H
HHTEHCUBHOCTb MEPONPHUATHH, yKa3aHHBIX B HactosiileM IIporokoine, 6ynyT
NMOOIOECpP>XMUBAaTbCsI Ha  MHHHUMaJIbHOM  ypPOBHE, COOTBETCTBYIOLIEM  LieJIH
MOBBILLICHHS] JEACTBEHHOCTH H 3¢ (PEeKTHBHOCTH rapaHTHH ATeHTCTBA;

HACTOSAIIIUM ABcTpanus U ATEHTCTBO COTJIaCHJIUCh o
HHXKeCJIEIYIOLEeM:

Bocnpoussened B jokymeHTe INFCIRC/140.



CBs3b MEXKIY HACTOAIINM ITPOTOKOJIOM M COTJIAIIEHUEM

O TAPAHTHUAX

Cratps 1

[Tonoxenuss CornalleHHss O TrapaHTHIX IIPHUMEHSIOTCS K HacTosLIeMy
[IpoTokony B Tol Mepe, B KaKOM OHH COOTBETCTBYIOT NOJIOXKEHHSM HACTOSIIETO
[IpoTokosla M COBMECTHMBI C HHMH. B cny4yae mnpoTuBopeuMs MeXIy
nojoxeHussMH CorjyallleHUss O TapaHTHAX M IOJIOXKEHHUSMH HacTOsLIEero
[TpoTokona NpHUMeHSIOTCS MOJIOXKEeHUs HacTosero IIpoTokona.

INPEJOCTABJIEHHUE HHOOPMAIIHA

Cratbsa 2

a. ABCTpaJius NpefocTaBiisieT AreHTCTBY 3asiBJICHHE, collepKallee:

)

iii)

Obuiee onucaHHe W HHOQOPMAIMIO, YKa3bIBaWOLIYID MECTO
[IPOBEIEHHSI OTHOCSLIUXCS K SIEPHOMY TOIJIMBHOMY IIUKJIY Hay4yHO-
HCCIIeNOBaTEeIbCKUX M OIIBITHO-KOHCTPYKTOPCKHX  paboT, He
CBSI3aHHBIX C SIIIEPHBIM MaTEpHaJIOM, OCYUIECTBJISIEMbIX TIIe-Tubo,
KOTopble PHUHAHCUPYIOTCS, MOJYYHJIH KOHKPETHOE pa3pellleHHe HIIH
KOHTPOJIUPYIOTCS HJIH OCYILECTBIISIOTCS OT HMEHH ABCTPaJIHH.

OnpeneneHHylo ATEeHTCTBOM Ha OCHOBE OXXHIIa€MOTO ITOBBILIEHHS
IEHCTBEHHOCTH MJIH 32(P@EKTHBHOCTH H  COIJIaCOBAHHYIO C
ABcTpanuei HH(popMallHio o Kacaroluencs rapaHTU#
9KCIUIyaTallMOHHOW HEATEIIbHOCTH Ha YCTAaHOBKaXx H B MecCTax
HaXOXIIeHUsSl BHE YCTAaHOBOK, Ille OOBLIYHO HMCHOJIL3YETCS SiIepHbIA
MaTepHaJl.

O61uee onmuUcaHue KaXXIOro 3mMaHHS Ha KaXIoH IUIoLIafgke, BKIloYasi
ero HCIIOJIb30BaHHE, H, €CJIM 3TOrO0 HEIOCTAaTOYHO, ONHCaHHE €ro
COIEeP>XXHUMOro. DTO OMHCAaHHUE BKJIIOYAET KapTy TaKOH IUIOLIAaIKH.

Onucanune Macurraba omnepalui i KaXXJIOr0 MecTa HaXOXIEHHS,
HMeEIOIEero  OTHoUleHHe K  [OeATEIIbHOCTH, YKa3aHHOM B
INpunoxenuu 1 Kk HacTtosmemy [Iporokony.

UHudopmanuio, yKa3bIBaIoIYIO MECTO HaXoXJIeHH,
3KCIlyaTallUOHHOE COCTOSIHHE 5! OlLlEHOYHbIE rogoBbIC
IIPOH3BOLCTBEHHbIE MOILIHOCTH YPaHOBBIX PYIHHUKOB H

o60OraTHUTENbHbBIX YCTAHOBOK M  TODHEBBIX OOOraTHUTEJILHBIX
YCTaHOBOK M CYLIECTBYIOILHMH ToNoBoN 006beM IIPOU3BOICTBA TAKHX
PYOHHKOB M OOOraTUTEJIbHBIX YCTAHOBOK IJIsi ABCTPaJIUH B ILIEJIOM.



vi)

ABcCTpanusi MNpemocTaBisgeT 0 3anpocy AreHTCTBa JIaHHbIE O
CYLIECTBYIOLLIEM TONOBOM 00BEME IIPOMU3BOJICTBA OTHEJILHOIO
PYIHHKA WJIH OoOOraTHTEJIbHOW ycTaHOBKH. I[IpenmocraBieHue »TOH
HHopMalluH He TpebyeT BelcHHUS MNOoIpOOHOro yuyeTa SImEpHOTro
MaTepHala.

HHdopManuio OTHOCUTEIBHO HMCXOIHOTO MaTepHalla, KOTOPBIH ellle
He IOCTHI COCTaBa H YHCTOTHI, KOTODBIE NEJaloT €ro INPHTONHBIM
IJIS M3TOTOBJICHHS TOIUIMBa HJH HM30TOIIHOTO o6OTallleHHS,
BKJIIOYAIOLIYIO:

a) KOJIUYECTBa, XHUMHUYECKHH COCTaB, MHCIIOJIb30BaHHE HIIH
MpeIioaraeMoe HCIIONb30BaHHE  TakKOro  MaTepHala,
HE3aBUCHMO OT €ro  SIIepHOTo  HIH  HesJIepHOro
HCIIOJIb30BaHHUSI, JJIS KaXXOOro MecTa HaxOoXICHHUS B
ABCTpaJIHH, B KOTOPOM TaKOM MaTepHall TPHCYTCTBYET B
KOJIMYECTBaxX, IMPEBBILIAIOILINX MOeCATh METPHYECKHX TOHH
ypaHa u(WMJH) HOBamllaTh METPHYECKHX TOHH TOpHS, a IJs
IPYTHX MECT HaXOXJeHHs ¢ KOoJH4YecTBaMH 6oJjiee OIOHOH
METPHYECKOH TOHHBI - 06lllee KOJIHMYECTBO NJISi ABCTPaJIMU B
IIeJIOM, €ClIM TO oOlllee KOJHYECTBO IMpEeBHILIAET NECATh
METPHYECKHUX TOHH YpaHa WJIM IBalllaTh METPHYECKHX TOHH
Topusi. IlpemocraBneHne »ToM HHboOpMalli¥d He TpebyeT
BeNCHHUS NONPOOGHOro y4yera sgepHOTo MaTepHalia;

b) KOJIHYECTBa, XHUMHUYECKHH COCTaB M TNYHKT Ha3HauyeHUS
KaXJOH BKCIIOPTHOM TMOCTaBKM M3 ABCTPaJIHH TaKoro
MaTepHayla IJIS KOHKPETHBIX  HesIepHBIX Iiejiled B
KOJIHYeCTBaxX, MPeBhILIAIOLINX:

1) IecsiTb  METPHUYECKHMX TOHH ypaHa, MWIH  JJs
MOCJIEeNOBATEIbHBIX 3KCIOPTHBIX IIOCTaBOK YypaHa H3
ABCTpPaJIMM B OOHO M TO € TOCYNapCTBO, KaXKjmasi U3
KOTOPBIX MeHee NEeCSITH MeTpHYECKHX TOHH, HO CyMMa
KOTODBIX TIIpEBbILIAET HECATh METPHYECKHX TOHH B
TeyeHHe roJa;

2) IBajllaTb METPUYECKHX TOHH TOpHs, HJIH IJsA
MMOCJIENOBaTEJIbHBIX SKCINOPTHBIX IIOCTaBOK TOPHS H3
ABCTpPJIMH B OIHO M TO XK€ TOCYHAapCTBO, KaXJas H3
KOTOPBIX MeHee IBalllaTH METPHYECKHUX TOHH, HO
CYMMa KOTOpBIX IIpeBbILIAET NBagllaTh METPHYECKHX
TOHH B TEYCHHUE TOJIa;



vii)

viii)

c) KOJIHYECTBa, XHUMHYECKHH COCTaB, MECTO HaXOXJICHUS B
HacTosilllee BpeMsli M HCHNOJb30BaHHE HJIH IIpelnoliaracMoe
HCIIONIb30BaHHE KaXXJOHW HMIIOPTHOH INOCTaBKH B ABCTpaJIMIO
TaKOro MaTepHaja IJiS KOHKPETHBIX HESIIepHBIX IeNeH B
KOJIMYECTBAaX, NMPEBLILUAIOLINX:

1) JecsiTb METpHYEeCKHX TOHH ypaHa, MJIH  IJs
NOCJIeNOBaTeIbHLIX MMIIOPTHBIX IIOCTaBOK YypaHa B
ABcTpajIMlo, KaXzas H3 KOTODbIX MeHee IeCITH
METPHYECKHX TOHH, HO CYMMa KOTODPBIX IIpeBBbILIAET
JleCsiTh METPHYECKHX TOHH B TeYeHHE roja;

2) IBafllaTb METPHYECKHX TOHH TOpHS, HIH IJIs
[IOCJIeNOBaTeNbHBIX HMIIOPTHBIX IIOCTaBOK TOPHUS B
ABCTpaJIMIO, Ka’Kpasi M3 KOTOPBIX MeHee MBaIllaTH
METpUYECKMX TOHH, HO CYMMa KOTODBIX IIpEBBILIAET
IBaIlaTh METPHYECKHX TOHH B TeYCHHUE roJia;

IIpH TOM NOHHMMaHHH, YTO IpelcTaBlicHHe HHPOpPMalHMH O TaKOM
MaTepHalle, TpeNHa3HaYeHHOM MJIsl HesIepHOTO HCIIOJIb30BaHMS,
[ocJe TOro Kak OH [OCTHTHET OKOHYaTelbHOW (OpMBI CBOEro
HesiIepHOro MCHoJIb30BaHHUs, He TpebyeTcs.

a) HHbOopMaIuio OTHOCHTEJIbHO KOJIMYECTB, BHIOB
HCIIOJIb30BaHUS H MeCT HaXOXIeHHUS SsIepHoro MaTrepHala,
OCBOOOXIEHHOTO OT TapaHTHH B  COOTBETCTBHH  CO
cratbel 38 CoryallieHusl O rapaHTHSX;

b) HHPOPMALIHIO OTHOCHTEJBHO KOJHYECTB (KOTOpasi MOXKET
HMeTb (OpMY OLIEHOK) M BHIOB HCIIOJIb30BaHHS B KaXXIOM
MECTe HaxOXMICHHA SIMEePHOrO MaTepHalla, OCBOOOXIECHHOTO
OT rapaHTHH B COOTBETCTBHH cO cTaTbeH 37 b) CornaieHus
O rapaHTHSX, HO elll¢ He HaXoOsllIerocsi B OKOHYaTeJIbHOH
¢dopMe OISl HESOEpPHOrO MCIIOJb30BaHHS, B KOJHYECTBaX,
NMpeBbILIAKIIKUX YKa3aHHble B cTaThe 38 CornaiueHuss o
rapaHTusx. [IpemocTaBneHne »ToNM MHPOPMalUH He TpebyeT
BeOCHUS NOApoOHOro yyeTa siiepHOro MaTepHala.

NUnrdopManuio OTHOCHTENIbBHO MeCTa HaXOXIEHHS HJIH JallbHeHllueH
06paboTKH OTXONOB CPEIHEro MJIH BBLICOKOTO YPOBHSI aKTHBHOCTH,
coIepXKalllUX IUTYyTOHMH, BBICOKOOOOTallleHHbIH ypaH HMJH ypaH-233,
B OTHOLLUEHHH KOTOPBIX NpHUMEeHEeHHe rapaHTHH OBbLIO MpeKpallleHo B
cooTBeTCTBUH co crtatbed 11 CormnaineHusi o rapanTusax. [is ueiu
IaHHOTO TNyHKTa “panpHedluass o6pab6oTka” He  BKJIOYaeT
repeynakoBKy OTXOIOB HMJIM HX JNajlbHeHlllee KOHIHUIIMOHHPOBaHME,
He IpenycMaTpHBalolllee pa3lelieHHs] 3JIEMEHTOB, IJI XpaHEeHWs
HJIH 32aXOpOHEHHS.



Cnenymouiyio HHdOpMaIHIO OTHOCHUTEJIbHO COrJIaCOBaHHOTO
00OpyIOBaHHSI M HESIIepHOrO MaTepHajla, IEepeYHCIeHHBIX B
[Ipunoxenuu II:

a) 0 KaXXIOH ODKCIOPTHOMW IIOCTaBKe€ H3 ABCTpallUd TaKoro
obopynoBaHHs U MaTepHayla: HIeHTH(HKALHUA, KOJIHUYECTBO,
MECTO IIpelnojlaraeMoro HMCIIOJIb30BaHHSI B TroCylapcTBe-
rmojiyyaTteje MW Jara HJIH B COOTBETCTBYIOLLHUX ClyYyasx
OoXXHIaeMasl aTa dKCIIOPTHOM MOCTaBKH;

b) II0 KOHKDPETHOMY 3alpocy ATeHTCTBa, IIONTBEPXKICHHE
ABcTpanuen Kak HUMIIOPTHPYIOUIHUM rocynapcTBoM
HH(POPMAIHH, IPENOCTaBIeHHON AT€HTCTBY B COOTBETCTBHH C
IYHKTOM a) BbILIE.

O61Me niaaHpl Ha NMPEOCTOSLIUNA NECSTHIECTHUH IEePHON, HMEKLIHe
OTHOlIIeHHe K PasBHTHIO SIIEPHOrO TOMJIHBHOrO LHKJIa (BKIIOYas
IUIaHHpYeMble OTHOCSlHECS K SNEepPHOMY TOIUIMBHOMY IIHKJY
HayYHO-HCCJIeIOBaTeJIbCKHE H OIBITHO-KOHCTPYKTOPCKHE pPabGoOThI),
KOrma OHHM YTBEpPXXIOEHbI COOTBETCTBYIOLIHMMH KOMIIETEHTHBIMH
oprasaMi B ABCTpaJIHH.

ABCTpanus MpHIaraeT Bce pasyMHbIe YCHJIHS, ¢ TEM YTOOBI IIPefOCTaBHTh
ATeHTCTBY clenyollylo HHPOopMauio:

i)

obillee omMcaHHe HM  HHOPOpPMAIMIO, VYKa3bIBAIOLIYIO MECTO
IIPOBENEHHSI OTHOCSLIMXCS K SIHIEPHOMY TOIUIMBHOMY LIMKJY Hay4yHO-
HCCIeOBaTeJIbCKUX W  OIBITHO-KOHCTPYKTOPCKHX  paboT, He
CBSI3aHHBIX C SOEpPHbBIM MaTepHaJIoM, KOTOphle KOHKPETHO
OTHOCSATCSl K 00OrallleHHIo, NepepaboTKe SIOEepHOTO TOIJIMBa HIH K
06paboTKe OTXONOB CPENHEr0 MJIH BBICOKOTO YPOBHSI aKTHBHOCTH,
Colep>KallMX IUIYTOHHH, BBICOKOOOOTAlllEeHHBIN YpaH HJIM ypaH-233,
OCYILLIECTBJISEMbIX TIHe-JIn60 B ABCTpAaJIHH, HO KOTophble He
¢dbUHAHCHPYIOTCS, He MOJYYHIH KOHKPETHOI'O paspellleHHs HIH He
KOHTPOJIMPYIOTCA ABCTpPaJIMEd HIIH HE OCYLIECTBISIOTCS OT HMEHH
ABcTpanuu. Jlnd uend paHHOTO NYHKTa "o6paboTKa” OTXOHoOB
CPpEeIHEro HJH BbICOKOTO YPOBHS aKTHBHOCTH He BKJIOYaeT
IepeynakoBKy OTXONOB HJIH HMX KOHIOWIHOHHpOBaHHe, He
npenycMaTpHBallee pasnesCHUs 3JIEMEHTOB, IJs XpaHEHUs] HIH
3aXOpPOHEHHS.

obllee omnucaHHe OESATEJIbHOCTH H CBEleHHUs O Jdlle HIH
OpPraHM3allM{d,  OCYLISCTBISIIOLIMX  TaKyl  OeSITeJIbHOCTh B
onpeneeHHbIX ATEHTCTBOM MecTaXx HaXoXIeHHs 3a MpenelaMH
TUIOLIAIKH, KOTOpble, II0 MHEHHIO ATrEHTCTBa, MOITIH Obl



aQ

(byHKIIHOHAJIBHO OBITHL CBSI3aHBI C [OESATEJIBHOCTBIO Ha 3TOH
IJIOLIIafKe. IlpenocraBnesne TakoM HHboOpMallHU SIBISETCS
NpeIMETOM KOHKDPETHOIo 3arpoca ATeHTCTBa. Ona
MIpPeIOCTaBJIAE€TCS B KOHCYJIbTallUH ¢ ATEHTCTBOM M CBO€BPEMEHHO.

ITlo 3ampocy AreHTcTBa ABCTpajiMs JaeT YTOYHEHHS HJIH pPa3bsICHECHHS
nwoboX HHpOpMAIIMH, IPEHNOCTaBIEHHOM B COOTBETCTBHMHM C HAaCTOSLIEH
CTaTbeH, B TOHM CTENECHH, B KOTOPOHM OHa HMEET OTHOULICHHE K IeJH
rapaHTHH.

Cratpa 3

ABCTpaJIUsi IIpefNOCTaBlIsieT ATreHTcTBY B TeyeHHe 180 mHewm mocie
BCTYIUUIEHUsT B CHJy Hacrosiiero Ilporokona MHboOpMalLuio, 0 KOTOPOH
rosoputcsa B CtaTbe 2.a i), iii), iv), v), vi) a), vii) 1 x) u B CtaThe 2.b i).

ABCTpaJiusi TIpeJOCTaBlIsieT ATreHTCTBY gno 15 mas KaXpgoro roja
OOHOBJIEHHYIO HHPOPMallHiI0, 0 KOTOPOH TOBOPHTCS B IIYHKTE a. BbILIE, 3a
IIEpHON, OXBaTBhIBAIOUIMHN IpellllecTBYIOUIMH KalleHOmapHbIA ron. Ecnu
paHee IpedocCTaBlIeHHass HWHopMalus ocTajlach 06e3 H3MEHEHHH,
ABcTpanus yBeIoMiisieT 06 3TOM.

ABCTpanus TIIpefNocTaBisieT AreHTCTBY pmo 15 Mas KaXOoro rojua
uHbopManuw, ompeneiedHytro B Cratbe 2.a.vi) b) H c), 3a IIepHO],
OXBaTbhIBAIOLIUH IpEOUISCTBYIOLINH KaJleHIapHBIA Tof.

ABCTpaJIMsl €XEKBapTajlbHO TMpeNoCTaBisieT ArCHTCTBY HHPOpMaIHIO,
onpenenieHHyro B CraThe 2.a.iX) a). DTa nHbOpMaIUs MPENOCTaBISIETCS B
TeYeHHUE LIeCTUIECATH JHEH Iociie OKOHYaHHs KaXJoro KBapTaja.

ABCTpaJIusl TPENOCTaBJISAET ATICHTCTBY HHGOpPMAIIHIO, OINpelelIeHHYIO B
Crartbe 2.a.viii), 3a 180 mHel Mo ocyliecTBiIeHHS NaJibHeHlIeH oO6paboTKH,
H no 15mas xaxpgoro roga HHpoOpMalHI0O 06 H3MEHEHHSIX MeECT
HaXOXIEeHHUS 3a MIEPHOJ, OXBaThIBAIOIINH NpellIeCTBYIOUIHN KaJleHoapHbIN
rom.

ABcTpaliisi H ATE€HTCTBO MOrOBapHBAalOTCI O BpPEMEHH H YacToTe
npenocTaBlicHUs HHbOpMaIlUH, ofnpeneieHHon B CTaThe 2.a.ii).

ABCTpaniisi TNPeNoCTaBsieT ATEHTCTBY HMHGOpMAlLHIO, OMNpenecsIeHHYIO B
Cratbe 2.a.ix) b), B TeyeHHe WIECTHAECATH IHEH TIOCIe TMOCTYIIJIEHHS
3arpoca oT ATeHTCTBa.



IIpoTokona:

a.

JIOHOJIHI/ITEJILHI)IFI JOCTVYII

Cratbs 4

Huxecnenyrolllee  IpHUMEHsieTcsI B CBS3H c OCYIIECTBJICHHEM
IOTONHHUTEJBHOIO JOCTyIa B COOTBETCTBHH CO CTaTheH 5 HACTOSLIEro

ATEeHTCTBO HE CTaBHUT IIeJIJH MEXaHHUCTHYECKH MJIH CHCTEeMaTHYeCKH
MpoBepsiTh HHbpOpMalUlo, O KOTOPOH TIOBOPDHUTCS B CTaThe 2, OOHAKO
ATEHTCTBO HMeEET NOCTYII K:

i)

iif)

)

NI060MYy MeCTY HaxOXOEHHS, O KOTOPOM TOBODHTCS B CTaThe
S.a. 1) munm ii), Ha BBHIGODOYHOM OCHOBE C IIeJIBIO oObecleyeHUs
YBEPEHHOCTH B OTCYTCTBHHM He3asBJIEHHBIX simepHOro MaTepHalla U
e TEIbHOCTH;

N1060MY MeCTy HaxXOXIEeHHS, O KOTOPOM TOBODHTCS B cTaThe S5.b.
HUJIH C., B LeJIsIX pPelleHHUs] BOIIPOCa, CBSI3aHHOT'O C MPaBUJIILHOCTHIO U
IIOJIHOTOM HHOpPMaLMH, IIPENOCTaBIICHHOW B COOTBETCTBUHU CO
CTaTbeH 2 WJIM B LIEJSIX YCTPAaHEHHUs] HECOOTBETCTBHUS, CBI3aHHOIO C
3TOM HHPOpPMaNHeH;

NIOO60MYy MeCTY HaxoXJeHHsS, O KOTODOM TOBODHTCS B
cTaThe 5.a. 1ii) B TOH cTenmeHH, B KOTOPOH DTO HEOOGXOLUMO
ATEeHTCTBY ISl TIOOTBEp XNEHHUS IJISl 1IeJIeM rapaHTHH 3asiBJICHHS
ABCTPaJIHM O CTaTyce YCTAHOBKHM HJIM MecTa HaXOXNeHHUS BHe
YCTaHOBOK, I'le paHee OOBIYHO MCITOJIb30BAJICH SIIEPHBIN MaTepHadl,
KaK CHATBIX C DKCIUIyaTalllH.

3a HCKIIOYEeHHEeM CcJIyvyaeB, VKa3aHHbIX B TIYHKTe ii) HHXe,
ATeHTCTBO HalpaBJjsieT ABCTPaJIHH NpelBapHUTEJbHOE YBEIOMIICHHE
O IOCTyIe o KpaHeHl Mepe 3a 24 yaca;

B OTHOLUEHHHU MOCTYIa K JIIOOOMY MecCTy Ha IUIOLIanKe, KOTOPBIH
3arpallliBaeTcss B COYETAaHHH C IIOCEUICHHUSMHU IJIg IIPOBEPKH
HHOOpPMAlMM O KOHCTPYKLUHH HIHM ¢ HMHCHEKUHUSMH g
CMICUMAJIBHBIX LeJIeH HJIH OObIYHBIMH HHCHEKIUSIMH Ha 3TOH
IUIOLIIaKe, CPOK  IIPENBAapUTEJIbHOTO  YBENOMJIEHHS,  €CJIH
ATEeHTCTBO oOpallaeTcsi ¢ 3allpocoM 06 9STOM, COCTaBJfAET, IO
KpallHEM Mepe, [HBa 4Yaca, OIHaKO B HCKJIIOYHUTEJIbHBIX
00CTOSATENbCTBAX, MOXET COCTABHTh MEHee IBYX YacoB.

HpCJIBapI/ITCJIbHOC YBECIOMJICHHUC HaIlpaBnseTCA B ITUCBMCHHOM BHIEC H B
HEM KOHKDPETHO YKa3bIBAKTCs IIPHYHUHBI NOCTYIIAa U OEeATEJIBHOCTh, KOTOpPAas
JOJI2ZKHa 6BITh OCYLIECTBJIEHA BO BPEMS TAKOI'o JOCTYIIA.



B cnyyae Bompoca HJIHM HECOOTBETCTBHS ATE€HTCTBO IIPEIOCTaBJISIET
ABCTpaJIiH BO3MOXXHOCTh JaTh Pa3bsiCHEHHE M CIIOCOOCTBOBATbH PELICHHIO
3TOrO0 BOIIpOCa HJH YCTPaHEHHIO 3TOTO HECOOTBETCTBHSA. Takas
BO3MOXHOCTbL OyIeT IIpedoCTaBIATLCS MO HalpaBleHHs 3alpoca o
IOCTyIe, €clIH TOJbKO ATEHTCTBO HE COYTeT, YTO 3aJlepXKa B
NIpeNOCTaBJIEHHH HOCTYIla, BO3MOXHO, HaHeceT yllepO LieNIH, ¢ KOTOpOH
3anpalll¥BaeTcsl TOT IocTyn. B no60oM ciydyae AreHTCTBO He JellaeT
KaKHX-TH0O0 BbLIBOIOB B OTHOLIEHHH BOINpPOCa HJIH HECOOTBETCTBHSA MO TeX
nop, noka ABcTpallus He 6ylIeT npenocTaBlieHa TaKasi BO3MOXXHOCTb.

Ecnu ¢ ABcTpajlHe He JOCTHTHYTO HMHOH HOrFOBOPEHHOCTH, HOCTYI
OCYLIECTBJISIETCS TONBKO B TeYeHHE OOBIYHOIO paboyero gHs.

ABCTpaJiisi HMeeT NpaBO Ha COMNPOBOXIECHHE HHCICKTOPOB ATrEHTCTBa BO
BpeMsl IOCTyna IpelCTaBUTEISIMHU ABCTpPaJIUM INPH YCIOBHH, YTO 3TO He
3alep>XHBaeT BBLINOJIHEHHE HMHCIEKTOPAaMH CBOUX (YHKUHUH HIJIH HHBIM
006pa3oM He IpensITCTBYET TOMY.

Cratbs §
ABCTpaJius IpefocTaBlisieT ATeHTCTBY NOCTYII K:
i) J10060My MeCTY Ha IUIoLafiKe;

ii) NMo60My MecTY HaxoXOeHHSs, OIpelciieHHOMY ABCTpPallHeH B
COOTBETCTBHH CO CTaTbheH 2.a.v)-viii);

iii) N0060H CHSITOH C 3SKCIUIyaTallHHd YCTaHOBKE HJIH CHSATOMY C
9KCIUIyaTallHd MECTY HaXoXJeHHs BHe YCTaHOBOK, TIIe paHee
0OBIYHO HMCIIOJIb30BaJICA SIIEPHBIA MaTepHaJl.

N1060My MeCTy HaXxoXJEeHHs, onpelelieHHOMY ABCTpajiieH B COOTBETCTBHH
co cTaTheH 2.a.i), craTbed 2.a.iv), cTaTheH 2.a.ix)b) HIH cTaThe# 2.b.,
NIOMHMO TeX, O KOTODBIX TFOBOPHUTCSA B NMYHKTe a.i) BbILIE, IIpPH YCIOBHH,
yTo, ecad ABcTpaiuss He HMeeT BO3MOXHOCTH IPE€IOCTaBHTh TaKoOM
OOCTYyNn, ABCTpajMs  IpWJaraeT BCe  pasyMHble  YCHIHS  IJIs
He3aMeIJIMTEJILHOTO YN OBJIETBOPEHHS TPeGOBaHMM ATEHTCTBAa C IIOMOLLBIO
HHBIX CPeJICTB.

n060My MecTy HaXxOXOeHHsl, OMNpelelIeHHOMY ATre€HTCTBOM, IIOMHMO TeX
MECT HaXOXJeHHS, 0 KOTOPBLIX I'OBOPHUTCS B IYHKTaX a. U b. BeIlIe, B LIEIsIX
oTbopa npobd okpyxarllueh cpenbl B KOHKPETHOM MECTe HaXoXIeHHsS IIpH
YCJIOBHH, YTO €CJIH ABCTpPajIUs He HMeeT BO3MOXHOCTH IIPENOCTaBUTh
TaKOW JOCTyNn, ABCTpaJidsi TIIpHJaraeT Bce pa3yMHble YCHIHS IJIs
He3aMEIJIUTEJIbHOTO  YIOOBJIETBOPDEHHSI  TpeOOBaHHM  ATEHTCTBa B
MpHJIeXalluX MecTaXx HaXOXIEeHHUS HJIH ¢ IIOMOLIbIO HHBIX CPEICTB.



Cratps 6

IIpu ocyulecTBIeHHH CTAaTbH 5 ATEHTCTBO MOJXKET BBINOJIHATEL CJEIyIOlIe

BHOb] JC€ATECIIPHOCTH:

a.

B oTHouleHMHM pQocTynma B COOTBETCTBHH cO cTaThed S.a.i) unum iii):
BH3yaJlbHOE  HaOJIIOIeHHEe, OT6op T1Ipo6  OKpyXaloUuleH  cpelbl;
HCIIOJIb30BaHHE YCTPOWMCTB IJISI OOHAapyXXeHHsT W H3MepeHHS paJdallliy;
oreyaTbiBaHHe M INpPHMEHEHHe [PYrUX HISHTHPHOUPYIOLUHUX H
YKa3pIBalOILIMX Ha BMeELUATEJILCTBO  YCTPOWCTB, OIIPENEJICHHBIX B
JIlomoMHUTENbHBIX TIOJIOXKEHUSX; U IPUMEHEHHE IPYTHX 0OBEKTHBHBIX MeEP,
TEeXHHYECKasi OCYLUECTBHMOCTb KOTOpPBIX OblIa TIOOTBEpPXIeHa H
HCIIOJIb30BaHHE KOTOPBIX 6bUIO coriiacopaHo CoBeTOM yIpaBisolIux (B
JanpHeHrlleM HMeHyeMbIM “CoBeToM”) M Mocjie KOHCYJIbTAallHH MEXIy
ATeHTCTBOM M ABCTpajiueH.

B oTHOLIEHHH HOoCTyma B COOTBETCTBHM CO CTaThbeH S5.a.ii): BH3yalibHOE
HaOloIeHHe; MOACYET  YYETHBIX €OWHHUL SJepHOro  MaTepHala;
Hepaspyllaplilie H3MepPeHHs U oT6op npob; HCIOJIb30BaHHE YCTPOMCTB
I71si OOHapy>XeHUs WU H3MepeHUs pafualniy; H3YYEHHe YYETHBIX
JIOKYMEHTOB, KacalolUXCs KOJHMYECTBa, NPOUCXOXICHUS M pa3MellleHHus
Marepuaia; oT60p Hpo6 OKpyXarllleW cpelbl; U INPUMEHEHHE MPYrux
OOBEKTUBHBIX Mep, TeXHUYECKass OCYLIECTBUMOCTh KOTOPBIX Oblia
MIONTBEPKIeHa U HCIIOJIb30BaHHE KOTOPBIX 6bLIO corjjacoBaHo CoBeToM H
IocJjie KOHCYJIbTAallUN MEXAY ATeHTCTBOM M ABCTpalHel.

B oTHolleHHH HOCTyIma B COOTBETCTBHHM CO cTaTheH 5.b.: BH3yanbHOE
HaGoIeHHe; OTO0p Npod OKpYyXarlleHd cpelbl; HCIIOJIb30BaHHE YCTPOMCTB
s oOHapy>XeHHs MU H3MepeHHs pagualidH; H3YYeHHEe KacaroluXcs
rapaHTHN IMPOU3BOICTBEHHBIX H OTIPY30UYHBIX YYETHBIX IOKYMEHTOB, H
IpUMEeHEeHHEe NOPYTHX OOGBEKTHBHBIX Mep, TeXHHUYECKasl OCYIECTBHUMOCTH
KOTOPBIX OblJIa TIOATBEP>KIEHa M MCIOJIb30BaHHME KOTOphIX ObLIO
cornacopaHo CoBeTOM M MOCIENYyIOIIUX KOHCYIbTAllUH MeXIy ATE€HTCTBOM
A ABCTpaJIMeH.

B oTHOlLleHHH IOCTyma B COOTBETCTBHH CO cTaTbeH 5.c.: or6op npob
OKpY>XalollleH cpenbl U B cllyyae, €cJIM pe3yJIbTaThl He MO3BOJSIOT PELIUTD
BONIPOC HMJM yYCTPaHUTb HECOOTBETCTBHE B MeCT€ HaXOXIEHHS,
omnpeleieHHOM  ATeHTCTBOM B  COOTBETCTBHH CcO  cTaTheH S.c.,
HCIIONIb30BaHUE B BTOM MECTe HaXOXIEHHS BU3YaJIbHOTO HabIIomeHHs,
YCTPOUCTB HJIsd OOHapyXXeHHS M HM3MEpeHHS paiyaldd U IpHMeHEeHHe IO
COrJlacoBaHUIO MeXHOy ABCTpaliiel U ATEHTCTBOM IPYTHX OOBEKTHBHBIX
Mep.



Cratps 7

a. [lo nmpocebe ABCTpalHH ATEHTCTBO H ABCTpaJIMsl IOroBapMBalOTCs B
OTHOLIIEHHH DPETYJIHPYeMOro HNOCTYyIIa B paMKax HacTtosiuiero IIpotokoina ¢
UeNbI0 IIPENOTBpPAlllEHUS DPACKPBITHS YYBCTBHUTEJIBLHOW C TOYKH 3pEHUS
silepHOro paclpocTpaHeHUs HHPOPMAaUHH, BbINOJIHEHUS TpebGoBaHHUH
6€30MMacHOCTH HMJIH (PU3HYECKOHM 3alllMThl HJIH C 1LeJblo obecrieyeHUs
3alllUTH] HaxonsllueHcss B YacTHOM COOGCTBEHHOCTH HJIH KOMMeEPYECKH
YYBCTBHUTEJIbHOH HHPoOpMalHKu. Takue NOroBOPEHHOCTH He NPENSTCTBYIOT
ATEeHTCTBY OCYLIECTBISITh OesATEeIbHOCTh, KOTopas sBJsSeTcss HeoOXomuMOH
s obecrieyeHUs y6eIHTeNbHOHN yBEpEHHOCTH B OTCYTCTBHH
He3asiBIIEHHBIX SIEPHOrO MaTepHaja U JesiTeJIbHOCTH B COOTBETCTBYIOLIEM
MecTe HaXOXIEHHs, BKJIIoyas pellleHde J1060ro BONpoca, OTHOCSLIErocs K
MIPaBHJIBHOCTH M ITOJIHOTE MHPOpPMalUH, O KOTOPOM TOBOPHUTCSI B CTaThe 2,
HIIM yCTpPaHEHHE HECOOTBETCTBHSI, OTHOCSLIErocs K 3Tol HHbOpManuu.

b. ABCTpallUsl MOXET IIpH IpelocTaBJIeHHMH HHbOpMauu, O KOTOpoH
TOBOPDHUTCS B cTaThe 2, HHPOPMHpPOBaTh AreHTCTBO O MecTaX Ha IUIOLIagKe
HJIH B MECTE€ HaXOXJeHHs, Ha KOTOPbIX MOXET IIpUMEHSThCS
peryJupyeMbld OOCTYII.

c. o BCTymuiIeHHS B CHJIY JIO6BIX Heo6XomUMbIX JlOIMONHHATENBHBIX
MOJIOXKEHUH ABCTpPaJUs MOXET NpHOErHyTh K PEeryJMpoBaHHIO TOCTyNa B
COOTBETCTBHH C MOJIOXKEHHSIMH ITYHKTA a. BhIllle.

Cratpa 8

Huuyto B Hacrosumem IIlpoTokone He mnpensiTcTByeT ABCTpajlvy
NpenocCTaBlIsiTh ATSHTCTBY NOCTYIl K MECTaM HaXOXJeHHS B JOIIOJHEHHE K TeM, O
KOTOPBIX TOBOPHTCSA B CTaThiAX S M 9, MJIH NPOCHTHL ATEHTCTBO O IIPOBENEHHH
IesITEIbHOCTH IO TNpOBepKe B KOHKPETHOM MeCTe HaXOXIEHHsSI. ATrEHTCTBO
He3aMeIJIUTeJIbHO TMpHJIaraeT BCe pa3yMHble YCHIHMSI IJisl OCYLIeCTBJIEHHUS
IEHCTBUH B COOTBETCTBHH C TaKOH IIPOCLOOH.

Cratpa 9

ABCTpayiusi NpenocTaBlIsieT ArEHTCTBY NOCTYN K MeCTaM HaXOXIeHHS,
ornpeneileHHbIM ATeHTCTBOM nlisi oT6opa 1npo6 OKpyXallleH cpensl Ha
OOLIMPDHON TEPPUTOPHH, MpPH VYCIOBHH, 4YTO €ClIH ABCTpaJiud He HMeeT
BO3MOXHOCTH TMPENOCTaBUTh TaKOM JOCTYIN, TO ABCTpaJius IIpMJIaraeT BcCe
pasyMHble  YCHJHS OJ8  YIOBIETBOpeHHUs  TpeOGOBaHMH  AreHTCTBa B
aJIbTEPHATUBHBIX MeCTax HaXOXJCHHs. AreHTCTBO He 3arpallliBaeT TaKoH
IOCTYIl OO TeX IMop, Ioka oT6op npo6 OKpyXallleH cpenbl Ha O6GLIMPHOH
TEPPUTOPHUH U NpOUEAYPHble MeDBI IJIs ero INnpoBeneHUs He omo6peHnl CoBeToM
U He MpOBeldeHbl KOHCYJbTAIUH MEXAY AT€HTCTBOM M ABCTpalIUel.
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Cratbs 10
AreHTcTBO HHGOPMUDYET ABCTPAIHIO O:

IlessTeNBHOCTH, OCYLIECTBIEHHOM B paMKax Hacrosulero IIpotokona,
BKJIIoYasi OESATEJIbHOCTh B  OTHOILIEHHMHM JIIOOBIX  BOIPOCOB  HIIH
HECOOTBETCTBHH, KOTOPble ATEHTCTBO JOBEJIO OO CBENEHHS ABCTpaJIUH, B
npenejax LISCTHICCITH THEH IIOClle OCYIIECTBJIEHHSI ATEHTCTBOM 3TOH
IEeSATEJIbHOCTH.

PesynbTaTax pnesiTEJIbHOCTH B OTHOUIEHHH JIIOOBIX BONPOCOB HIH
HECOOTBETCTBHM, KOTOPble ATEHTCTBO JOBEJIO O CBENECHHS ABCTPalUH, IO
BO3MOXHOCTH CKopee, HO B JI0OOM cliydyae B TeYeHHMe TPHUAUATH ITHEH
IOCJIe TOJIVYEHUSI ATEHTCTBOM 3THX pe3yJIbTaTOB.

BriBomax, KOTOophle OHO cHejallo B pe3yJibTaTe CBOEH IesiTEJIbHOCTH B
COOTBETCTBUH ¢  HacTtosiuuM  IIpoTokoJioM. Takue  BBIBOIBI
[IPENOCTaBISIOTCS €3KeTroqHO.

HA3SHAYEHHWE UHCIIEKTOPOB ATEHTCTBA

Cratps 11

i) ['eHepalIbHBIN ITHPEKTOP YBeIOMIIsieT ABCTPaJIMI0 00 YTBEpP XIOECHUU
CoBeToM 1060TO [HOJIXKHOCTHOTO JIHMIla ATEHTCTBa B KayeCTBE
HHCIIEKTOpa IIO TapaHTHSIM. Ecin ABcTpanuss He H3BeUlaeT
[eHepaslbHOrO  OHUpPEKTOpa O  CBOEM  OTKJIOHEHHHM  TakKoro
IOJIXXKHOCTHOTO JIMIla KaK HHCIIEKTOpa IJisi ABCTpPaJIMM B TE4YECHUE
TpeX MecsleB Ioclie ITOJIyYeHHS YBEIOMJICHHS 00 YTBEpPXICHUH
CoBeTOM, HHCIIEKTOpP, O KOTOpOM TaKHMM o06pa3oM YBeooOMJIeHa
ABCTpaius, cuuTaeTcs] Ha3HayeHHBIM B ABCTPaJIHIO;

i1) ['eHepallbHBIA THPEKTOpP, NEHCTBYS B OTBET Ha NPochOy ABCTpajldH
HJIH TI0 cCOOCTBEHHON HHUIIMAaTHBE, He3aMeIJIUTEIbHO HHPOPMHPYET
ABcTpanupo 06 OT3bIBe HasHayeHUs JIIOOOro NOJIXXHOCTHOTO JIHIIA B
KayecTBe HHCIIEKTopa )i ABCTpPaJIHH.

¥YBenomiieHHEe, O KOTOPOM TOBODHUTCS B IIYHKTE a. BBILIE, CYHTAETCSA
MOJIYYEHHBIM ABCTpajiiedl 4Yepe3 ceMb IHEHM Iocjie OaThl HallpaBJICHHS
ATeHTCcTBOM TaKoro yBeIOMJIEHHU S ABcTpanuu 3aKa3HoH
KOppecCIOHIEHIIUEH.
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BH3bI
Cratbsa 12

ABcCTpaJiusi B TevyeHHMe OIHOro Mecsllia Nociie MOJYYEeHHs 3amnpoca o6
3TOM, NPeNOCTaBJISET yKa3aHHOMY B TaKOM 3alpoce Ha3HayeHHOMY HHCIEKTODY
COOTBETCTBYIOLLYI0O MHOTOKpPAaTHYIO0 BBE3NHYIO/Bbie3NHY H(MIH) TpPaH3HUTHYIO
BH3bl, KOTOpble TpebOyIOTCs IJis obeclieyeHHs: HHCIIEKTOPY BO3MOXHOCTH Bbe3la
U 1peOblBaHHUS Ha TEPPUTOPUM ABCTPAJIMU B LeJdSX BBINOJHEHUS ero(ee)
byukuuit. Jlo6ble 3amnpollieHHble BHU3bl NEHCTBUTENIbHBI B TEUEHHE HE MeEHee
OIIHOTO rolila U B clIy4yae HeoOXOIHMOCTH BO30OHOBIISIOTCS B TEYCHHE IepHola
Ha3HayeHHUs] HHCOeKTopa B ABCTpaJIHIO.

JOITOJIHUTEJILHBIE ITOJIO2KEHH I
Cratbsa 13

a. B Tex cny4asx, Korma ABCTpPaJiiid HJH ATrEHTCTBO YKa3bIBalOT Ha
HEOOXOOMMOCTb oOMnpenejuTh B JOMOJHUTENBHBIX IOJOXEHHUSX, KaKHM
o6pa3zoM CII€NYET TNpPHMEHSITb MeEpbl, H3JIOXXECHHbIE B HAaCTOSILIEM
[IpoTtokone, ABcCTpaJlud MW  ArEGHTCTBO  COIJIaCOBBIBAIOT  TaKHe
JonmonHUTeNbHbIC TIIOJIOXKEHHS B TedyeHHE IeBAHOCTa JHEH mnocle
BCTYIUIEHHsS B CHIJIy Hactosulero [Iporokona uiH, B Tex ciaydyasx, Korma
yKa3aHHe Ha HEeOOXOMUMOCTh TaKHUX J{OMOJHUTENBHBIX IOJIOXKEHHH maeTcs
rocJie BCTYIJICHHUSI B cUJy HacTtosllero [IpoTtokona, - B TeUeHHe NEeBSIHOCTa
IHeH Moclie JaThl TAaKOT'o YKa3aHHS.

b. Jlo BeTynneHHss B CHIy JIOOBIX HeoOXOOHMMBIX JOMOJIHUTENbHbBIX
MOJIOKEHHH ATEHTCTBO MMeEET NpPaBO NPHMEHSTHL Mepbl, H3JIOXKECHHbIC B
HacTtosiuueM IIpotokore.

CHUCTEMBI CBSI3H
Cratpa 14

a. ABCTpaJiisl HOaceT paspellleHHe ATEHTCTBY CBOOOIHO HCIOJb30BaTh IJIs
CYy>XKeOHBIX LieJIEH CHCTEMBbI CBS3H MEXIY HHCIIEKTOpaMH ATEHTCTBa B
ABctpanud U LleHTpanbHBIMU  YYPEXIECHUAMH ATEHTCTBA H(WIIH)
PeruonanpHpiMH ©6I0pO, BKJIOYas Ilepenayy B HEaBTOHOMHOM HJIH
aBTOHOMHOM peXuMe HH}OpMAaIUH, TOCTyNawlleld OT yCTPOHCTB,
YCTaHOBJICHHBIX ATEHTCTBOM B 1IeJIIX COXpaHEHHS H(MIIH) HablromeHHd,
UM H3MEpEHHUSs, U ob6ecrieynBaeT 3alllUTy TaKOM CBSI3H. ATEHTCTBO Moclle
KOHCYJIbTALlUA C ABCTpajiiell MMeeT NpaBo HMCMNOJAb30BaTh YCTaHOBJIEHHBbIE
Ha MEXIYHapOOHOM YPOBHE CHCTEMBl TMPSAMOW CBS3H, BKJIlOYas
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CIIYTHHUKOBBIE CHUCTEMbI M NPYTHe BHUILI MallbHEeH CBSI3H, HE HCIIOJIb3yeMbIe
B ABctpanuu. Jlo mpocbbe ABcTpasiiM MM AT€HTCTBa ITIONPOOHOCTH,
Kacalllyecsi OCYLIECTBJICHHUS 3TOrO INYHKTAa B OTHOLICHUH Iepelayvd B
HEaBTOHOMHOM HJIM aBTOHOMHOM peXHMe HHpOopMallH, NMOCTYNAaoLIeH OT
YCTaHOBJIEHHbIX ATE€HTCTBOM YCTPOHCTB COXpaHeHHS HM(MNM) HabaromeHHs
HJIM U3MEpPEHHUs, onpeneyisioTcs B JlONOJIHUTENbHBIX NOJOXEHUSIX.

Ilpu ycraHOBJIeHHH CBSi3M M Ilepefavye HHPOpMaluWH, KakK 3TO
IpegycMaTpuBaeTcd B INYHKTe a. Bblllle, HaIJleXXalluM  ob6pa3om
YYHUTHIBaeTCSI HEOOXOMUMOCTb obecrneyeHHs 3alllUThl HaxoNOALIECHCS B
YaCTHOM COOCTBEHHOCTH HJIM KOMMEPYECKH YYBCTBUTEJbHON HHGpOpPMaLUU
UIM ToM HHbOPMaIUH O KOHCTPYKLMH, KOTOPYHO ABCTpPaJIMsS CYUTAET
0Cc060 YYBCTBUTEIBLHOH.

3AIIUTA KOHCDI/IJIEHI.II/IAJIBHOPI HNHPOPMAIINHN
Cratps 15

ATEeHTCTBO IOOIep>XHBaeT CTPOTHMHM peXuM obecrnedyeHus 3¢P¢PeKTHBHON
3alIMTBl  OT  pPacKpbITUSS  KOMMEDPYECKHX, TEXHOJIOTHYECKHX |
IIPOMBILIJIEHHBIX CEKPETOB H IPYroM KOH(MHIeHLHAIbHOHM HHPOpPMaLHH,
KOTOpasi CTAaHOBUTCS €My H3BECTHOW, BKJIoYasd TaKyw HHGpOpMalUUIo,
KOTOpasi CTaHOBHUTCS M3BECTHOM ATEHTCTBY B XOJe OCYLIECTBJIEHUS
HacTtosiero [Iporokona.

PC}KPIM, O KOTOPOM TOBOPDHUTCS B IIYHKTE a. BBILIIC, BKJIKHOYACT, B YAaCTHOCTH,
IIOJIOKCHHSA, OTHOCALLIUECH K!:

i) 0O1LIMM IpUHLIMIIAM U CBSI3aHHLIM C HUMH MepaM Mo obpallleHHIO ¢
KOH(}pHUIECHIIHaATIbHOA UH(pOpMaLlHeNn;

it) YCIIOBHSIM HalMa NepcoHala, KacaroluMcs 3alIIUThI
KOH(PHUIOEHLIHAJIbHON HHDOPMAIIUH;

iii) npouegypaM B cilyvyae HapyUIeHHH HJIH SIKOObBI HMEBIIHX MECTO
cJIydyaeB HapyllleHHUsI KOHPUIEHIIHaIbHOCTH.

PexxuM, 0 KOTOpPOM TOBOPHTCS B IIYHKTE a. BbIllle, YTBepXHaeTcs U
nmepHoguyecku paccMaTpuBaeTcs CoBeTOM.
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I[MPUIIOZKEHHUSA
Cratesa 16

a. [TpunoxeHus K HacrosiuleMy [IpoTokoily sSIBISIOTCS €ro HeOoThEMJIIEMOH
YacThlo. 3a HMCKIIOYEHHEM IleJied BHEeCEeHHS IONMpaBoK B IIpunoxkeHus,
tepMuH “TIpoToKon”, Kak OH ynorpelisieTcs B HAcTOslleM TNOKYMEHTE,
o3HayvaeT [Iporokon u [IpunoxkeHus, BMecTe B3SThbIE.

b. B nmepeyeHr BHIOB IEATEJBHOCTH, YKa3aHHbIX B [lpminoxenuun I, u
IMepeyeHb OOOPYNOBaHHUS M MaTepHalla, YKa3aHHBIX B IIpuioxenuu Il
CoBeTOM MOTIYT BHOCHTBLCSI TIONpPaBKH [0 DPEKOMEHIAIlHH CO3TaHHOM
CoseToM paboyel IpYymINbl 3KCIEPTOB OTKPBITOTO cocTaBa. Jliobasg Takas
TonpaBKa BCTYNaeT B CHJIY 4Yepe3 4YeTbipe Mecsilla IIocjie ee IPUHSATHUS
CoBeToM.

BCTYIUUIEHHME B CUI1Y
Cratpsa 17

Hacrosiiun [IpoTokos BcTymaeT B CHJIY B OeHb, KOTIa AF€HTCTBO NOJIYYUT
OT ABCTpaJMH NHCbMEHHOE YBeIOMJIEHHE O TOM, YTO 3aKOHOJATeJbHble H(HJIIH)
KOHCTHTYLIUOHHbIe Tpe6OBaHHS ABCTPaJIMH, HEOOXOOUMBbIe IJIsi BCTYIJIEHHUS B
CHIJIY, BBITIOJIHEHBI.

ABcTpayiusi MOXeT B Jio0oe BpeMsi OO Toro, Kak Hactosuud IIpoTokona
BCTYIINT B CHJIY, 3asiBHTb, YTO OHa OyIeT NpHMeHATh HacTosAlUA IIpoTokos Ha
BpeMEHHOH OCHOBE.

leHepanbHBIH IUPEKTOD He3aMeIJIUTENbHO HHPOPMHDPYET BCE
rocymapcTBa - YJieHbl AT€HTCTBa O JII060M 3asiBJIEHHH O IIPUMEHEHHH HAaCTOSILIEro
[IpoTokoyia Ha BpEMEHHOM OCHOBE M O €ro BCTYIUIEHHH B CHIY.

OITPENEJIEHNS
Cratps 18

Ins nenent Hacrosiero [IpoTokona:

a. OTHocsLMecs: K S0epHOMY TOIIMBHOMY IHMKJY HayYHO-HCCJIENOBATEIbCKHE
H_ONBITHO-KOHCTPYKTOPCKHE pPaboThl O3HAYaloT NeSATeJbHOCTh, KOTOpas
KOHKPETHO OTHOCHUTCS K JIO60OMY acImekTy pa3paGoTKH Iipolecca HIH
CHCTEMBI JII060T0 M3 ClleNyIoUlero:

- KOHBEDCHH sIEPHOTO MaTepHaa,

- oGorallleHHS SIIEPHOT0 MaTepHala,
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- H3TrOTOBJIEHHUS SIEPHOTO TOILJIMBA,
- pEaKTOpOB,

- KPHTHYECKHX COOPOK,

- rnepepaboOTKH SANEPHOTO TOIJIHBA,

- o6paboTKH (He BKJIIOYast repeyrnakoBKHU HITH
KOHIHMIITHOHHPOBAHHUS, He NpedyCMaTpHBaIOLUIero pas3iejicHUS
DJIEMEHTOB, [JI XPaHeHHS HJIH 3aXOpPOHEHHs) OTXOIOB
CpelHero HJIH BBICOKOrO YPOBHSI aKTHBHOCTH, COHepKallluX
IUIYTOHHH, BbICOKOOOOTallleHHbIN ypaH HJIH ypaH-233,

HO He BKJIOYalT IEATEIbHOCTb, OTHOCSUIYIOCS K TEOPETHYECKHM MIIH
(dyHIaMeHTaJlbHBIM  Hay4YHBIM  HCCIIeJOBaHHSIM HIH K  Hay4yHo-
HCCIIeNOoBaTEIbCKUM H ONBITHO-KOHCTPYKTOPCKHUM pa6oTam o
MIPOMBILILIIE HHBIM [IpUMEHEeHUSIM PalliON30TOIIOB, MEIHUIIMHCKUM,
THOPOJIOTHYECKHUM M CeJIbCKOXO3SMCTBCHHbIM IPHUMEHEHHUSM, H3YYEHUIO
MOCJIENCTBHH  OJis  300POBbSI M  OKpyXarouleM cpedbl W IO
YCOBEPLLIEHCTBOBAHUIO TEXHUYECKOTO OOCIYy>KHUBaHHS.

[Inommangka oO3HayaeT TEPPHUTOPUIO, TPaHUIBI KOTOPOH OMNpeleseHbI
ABCTpalJlHel B COOTBETCTBYIOLeM HH(POpPMAalHH O KOHCTPYKUUH
YCTaHOBKH, BKJIOYasi OCTAaHOBJICHHYI0 YCTAaHOBKY, a TakXe B
COOTBETCTBYIOLIEeH HHDOPMAIIUH O MecTe HaXOXIeHHs BHE YCTAaHOBOK, e
OOBIYHO HCIIOJIL3YEeTCS SIIEePHbIA MaTepHall, BKJioyas 3aKpblTO€ MECTO
HaXOXJACHUS BHE YCTAaHOBOK, Tle paHee HCHOJb30BAJIICS SIIEPHBIH
MaTepHan (KOTopble OTPaHMYMBAIOTCS MeECTaMH HaxOXICHHs, Trle
HMEIOTCS ropsiyde KaMephbl HIIH OCYLIECTBIAIAch OEATEJIbHOCTD, CBSI3aHHAs
C KOHBepcHeH, oOoOralllcHHEM, H3TrOTOBJIIEHHEM HJIH 1nepepaboTKou
TOIIJINBA). Ilnomiagka BKJIIOYAaeT TakXe Bce OOBEKTbI, COBMECTHO
pa3MellleHHbIe C YNOMSHYTBIMH BbIllIE YCTAaHOBKOM HMJIHA MECTOM
HaxoOXJEeHHsl, ¢ ILeJbl0  MNOPeNoCTaBICHHS] HJIHW  HCHOOJb30BaHHUA
CYLIeCTBEHHBIX CPEeNCTB oOecmeuyeHHs, BKJIoYasi: Topsyde Kamephl NOJis
06paboTKu OOJIyYEHHBIX MaTepHalioB, He cOoAepXXallluX SAOePHBIA
MaTepHall; YCTaHOBKH IJisi 06paboTKH, XpaHEeHHs H 3aXOPOHEHUSI OTXONOB;
a TakK>XXe€ 3[IaHMhs, CBsi3aHHble C COIJIAaCOBaHHBIMH IpeIMETaMH,
onpenejeHHBIMH ABCTpajldel B COOTBETCTBHH CO CTaTheM 2.a.iv) BbILIIE.

CHsiTass ¢ ®KCILUIyaTallUd yCTaHOBKAa MJH CHSATOE C DKCIJIyaTallU¥d MecTO
HaXOXXIEeHHUs BHE YCTAHOBOK O3HayaloT OOBEKT MM MECTO HaXOXICHHUS, Ha
KOTOPBIX NEMOHTHUPOBaHbI MJIM CIelaHbl HEIPHUTOOHBLIMH K SKCIJyaTalluH
OCTaBllIHEeCs KOHCTPYKIIHH M o00opyldoBaHHe, BaXHble pnisi ee(ero)
HCIIONb30BaHUS, TaK YTO OHa(OHO) HE HCHOJIb3yeTcsl MJId XpaHEeHHS
siIepHOTO MaTepHajla H He MOXEeT [Jajiee HCIIOJIb30BaThcsl OJIsd oOpallleHHs
C AOEPHBIM MaTepHaJIOM, ero o6paGoTKH HJIH HCNOJIb30BaHHS.
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OcTaHOBJICHHasi YCTaHOBKa MIH 3aKpbITOC MECTO HaXOXIeHHUS BHeE
YCTAaHOBOK O3HayalOT OOGBEKT HIJIM MECTO HAaXOXHECHMs, DKCIIyaTaliys
KOTOpbIX IpeKpallleHa H M3 KOTODBIX H3BAT SNEepHbIH MaTepHall, HO
KOTODBIE€ He CHATHI C 3KCIUIyaTallHH.

BricokooborailleHHbIA _YpaH O3HayaeT ypaH ¢ o6oraueHueM 20% wunu
BbIllle 110 U30TOMNy ypaHa-235.

Ot60p mnpo6 OKpyXKalolleHd cpelbl B KOHKPETHOM MecTe HaXOXIEeHHUS
o3HayaeT oTHop mpo6 OKpyXalouieH cpelbl (Halp¥Mep, BO3IyXa, BOIbI,
pPAacTHUTElIbHOCTH, IIOYBBI, 3arpsi3HeHHH) B OINpelelIeHHOM ATeHTCTBOM
MeCTe HaXOXIeHHS U HeNocpeNCTBEeHHONH OJH30CTH OT Hero ¢ lelbio
CONEeNCTBUS ATEHTCTBY B TIIOAIOTOBKE BBLIBONOB 00 OTCYTCTBHH
He3asiBJIEHHBIX SIIEpHOro MaTepHajla HJIM SIOEPHOH NEsITeJIbHOCTH B 3TOM
OIpenesIcHHOM MeCTe HaXOXIeHHS.

OT60p mpo6 OKpYKAIOUIEH Cpellbl Ha OOILUHMPHON TEPPUTOPHH O3HayaeT
otbop npob6 oOKpyxawllued cpenbl (HanpHMep, Bo31yXa, BOIBI,
PacCTHTEJIbHOCTH, ITIOYBBI, 3arpsiI3HEHHH) B psilie OIpeleIeHHBIX ATeHTCTBOM
MeCT HaXOXJEHHS C IeJIbI0 CONEeHCTBHSI AT€HTCTBY B IIONTOTOBKE BbIBOLOB
00 OTCYTCTBHHM He3asBJIEHHBIX SIMEPHOro MaTepHalla HIH SANEpHOH
IesITEJIbHOCTH Ha OGLIMPHONA TEPPHTOPHH.

SoepHbIA MaTepHall COIJIaCHO OIpelelieHHI0, TaHHOMy B cTaTbe XX
YcraBa, o3HayaeT J060M HCXONHBIA MaTepHall UJIH JII000H cIelHalbHbIN
pacLIeIISIOIUNNCS MaTepyal. TepMHH HCXOOHBIM MaTepHall He NOJIXKeH
TOJNKOBaTbC TNPHUMEHHUTEIBHO K pyOe HIH oTxojaM pynbl. Jlio6oe
ornpeneieHye, naHHoe CoOBETOM B COOTBETCTBHH co craTheil XX Ycrasa
ATEHTCTBa IoCJie BCTYIUIEHHSI B CHJYy Hacrtosiuiero IIpoTokona, KoTtopoe
paclIMpsieT CMNHCOK MAaTEepHaJloB, CYHTAIOLUXCS  HMCXOOHBIM  HIH
CrielHallbHbIM PacLIeIUISIOUIUMCST MaTePHaAJIOM, BCTYIAeT B CHJIY B PaMKax
Hactosiuiero [IpoTokoina ToJIBKO Mociie MPUHATAS ABCTpajlHeH.

YcTaHoBKa 03Hayaer:

i) peaKTop, KPUTHYECKYI0 COOpDKY, 3aBON 1O KOHBEDCHH, 3aBOJI IO
HU3roTOBJIEHUIO, IepepabaThIBalOLIYI0 YCTAaHOBKY, YCTaHOBKY IJiA
pasielneHHUs] H30TOIIOB MIIH OTHeJIbHOE XPaHMIIHIIE, HIIH

ii) nwoboe MecTo HaxOXIEeHHSs], IIe OObIYHO HCIOJIb3yeTcsl SOEepHBIA
MaTepuall B KOJIMYECTBaX, IIPEBbLILIAIOUIMX OINHUH 23 EGEKTHBHBIN
KHJIOTPaMM.
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j- MecTo HaxoXIeHHsI BHE YCTAHOBOK O3HayaeT JII060H o6BEKT MNU Jnroboe
MECTO HaXOXJEeHHS, KOTOphble He SBJSIOTCS YCTaHOBKOH, U TrIe OObLIYHO
HCIOJIb3YETCH SIOEePHBIH MaTepHall B KOJIHYECTBaX, paBHLIX ONHOMY
3¢ PEKTHBHOMY KHJIOrpaMMYy HJIH MEHee.

COBEPIUEHO B Bene 23 mus ceHTa0pa Mecsina 1997 roma B OByX
DK3EMIUIAPaX Ha aHTIIMACKOM SI3BbIKE.

3a ABCTPAJIHIO: 3a ME2KIIYHAPOJIHOE ATEHTCTBO
ITO ATOMHOH SHEPTUH:
(mommucs)  JlaHc Jlync DTTenbcoH (rmogmucsk) XaHc BiHkc
ITocTOSAHHBIA MTpeaCTaBHTEh I'eHepanbHBIA TUPEKTOP

npu Opranusauuy O6benHHEeHHBIX
Hauwuit B BeHe
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iif)

vi)

vii)

IMPUIIO2KEHHME 1

[TEPEYEHBb BUIOB NEATEJIBHOCTH, O KOTOPBIX TOBOPUTCH
B CTATBE 2.a.iv) HACTOSAILEI'O ITPOTOKOJIA

H3rotosiieHHe pOTOPHBIX TpPyO miIs LEeHTpUdyr HIM cOopka Tra3o0BbIX
LEHTPUYT.

PoTopHble TpyObl ISl LEHTPHGYr O3HAYalOT TOHKOCTEHHblEe LIMJIMHAPBI,
olHMcaHHe KOTOPhIX NMpHBeneHo B pasnene 5.1.1 b) IIpunoxenus II.

['a3oBble  IIeHTpU(YrH oO3HayalwT LeHTPHUQYrH, ONHCaHHE KOTOPBIX
IIpHBEIECHO BO BBONHOM 3aMeyaHHH K pasmeny 5.1 Ilpunoxenus II.

Hsroronenue nuddy3noHHbIX 6apbepoB.

Iuddy3HoHHble 0Oapbepbl O03Ha4YalT TOHKHE IIOPUCTbie (DHUIBTPSI,
olMcaHHe KOTOPLIX NMpHBeneHo B pasmele 5.3.1 a) [Ipunoxenus Il.

H3srorosnenue uiu c6opKa CHCTEM, HCIIOJb3YIOLIHX J1a3ephl.

CucTeMpl, HCHOJIL3YIOLIME JIa3epbl, O3HAYaIOT CHCTEMbI, BKJIIOYalollue Te
IIpeIMEeTHI, ONMHCaHHe KOTOPbIX IpHBeneHo B pasneiie 5.7 [Ipunoxxenus II.

HU3roroBneHue uin c60pKa 3J1€KTPOMarHUTHBIX ceapaTOpoOB U30TOMNOB.

DIIeKTPOMAarHUTHBIE cenapaTopbl H30TOINIOB O3HAa4alT Te MpeIMEThbl, O
KOTOpbIX roBopHuTcs B pa3nedie 5.9.1 IIpunoxerus Il u xoTopeie comepkat
HCTOYHUKH HOHOB, OIIMCaHHe KOTOphIX IpUBedeHO B pasfgeine 5.9.1 a)
IMIpunoxenus II.

H3roToBieHue UM c6opKa KOJIOHH HJIH DKCTPaKIIMOHHOTO 000pyIOBaHHS .

KoJIOHHBI HMJIH B3KCTpakKIIMOHHOE 00OpYIOBaHHE O3HAa4aloT Te IMpeIMeEThI,
olMHMcaHue KOTODPBIX MpHBeNeHO B pasmenax 5.6.1, 5.6.2, 5.6.3, 5.6.5, 5.6.6,
5.6.7 u 5.6.8 Ilpunoxenus II.

H3rotoBneHne pasgenuTeNbHBIX COMEN MM BHXPEBBIX TpyboK Ins
aspOIHHAMHYECKOro o6OoraleHus.

PasnenyTesibHbIC COINIa MM BHXpEBble TPYOKH IJIs a®pPONUHAMHYECKOro
oboralleHUsl O3HavyalT pa3NejHTelIbHbIE COIlJIa H BHXPEBble TpPYOKH,
ONHCcaHUEe KOTOPbIX NPHBEIEHO COOTBETCTBeHHO B pasgeiax 5.5.1 u 5.5.2
[Ipunoxenus II.

HsrororneHnune uim c6opka cHcTeM reHepalliid YpPaHOBOH ILJIa3MBl.

CucTeMbl  reHepallMM YpaHOBOHM IIJIa3Mbl O3Hay4alOT CHCTEMbBbI IS
reHepallid YpaHOBOM IUIa3Mbl, OIIMCaHHE KOTOpbIX IIpUBENEeHO B
pasgene 5.8.3 [Ipunoxenus II.




viid)

xi)

Xii)

xiii)

Xiv)

H3rorosneHne UHPKOHUEBBIX TPY6.

LHupkoHHeBble TPYOBbl 03HAYalOT TPYyObl, ONMHCaHHEe KOTOPBHIX MPHUBENEHO B
pasneJye 1.6 [Ipunoxenus II.

[TpousBoacTBO UM MOBBILLIEHHE KayecTBa TAXENOH BOIbl HIIM NeHTEepHS.

Tsixxenas Boga WM DEUTEPHM O3HAYalOT NECHTEPHH, TAXENYIO BoOy (OKCHI,
nenTepHs) U Mwoboe Opyroe coeqHHEHHUE NEHTEPUs, B KOTOPOM OTHOLIEeHHE
yycjla aTOMOB JeHTEpHS K YHUCIY aTOMOB Bogopona npeBbilIaeT 1:5000.

HsrotoBnenue rpadpuTa ssgepHON YHCTOTHI.

[padHUT ssmepHOH YHCTOThI O3HayaeT rpadUT, YPOBEHb YHUCTOThI KOTOPOIO

BBILIIE, YeM 5 MHIJUIMOHHBIX 4YacTel OOpHOro »KBHBAaJIEeHTa, a IIJIOTHOCTH
3

npeBblilnaet 1,50 r/cm’.

H3roroBieHHe KOHTENHEPOB 1JIs1 00JIy4eHHOTO TOILIHBA.

KoHTelHep st 06JyYEHHOrO TOIUIMBa O3HayaeT eMKOCTh IJIsl IEPEBO3KH
H/HJIH XpaHeHHs OO6GJIyYEHHOIo TOIUIMBa, O06ecrneyHBaIOIIYI0 XHMHYECKYIO,
TEIUIOBYI0 M pagHallMOHHYIO 3alllUTY, a TakK>XXe OTBOJ TeIula pacraja BO
BpeMsl NepeMelleHUs], NEPEBO3KH H XpPaHEHHS.

H3rotoBiieHHe peaKTOPHBIX YIPaBISIOLINX CTEPXKHEH.

PeakTopHble VIpaBASIOLIHE CTEpKHH O3HAYalOT CTEPXXKHH, OIIHCaHHe
KOTODBLIX IIpHBeneHo B pasgene 1.4 [Ipunoxenuns II.

HsrorosieHne 6e€30MacHBIX C TOYKH 3peHHUsT KDHUTHYHOCTH 6aKoB H
pe3epByapoB.

be3onacHbie C TOYKH 3p€HHSI KPHTHYHOCTH GaKH H pe3epByapbl O3HA4yaioT
Te IIpeOMeThbl, OINMHUCaHHWEe KOTOPLIX IIpHBeNeHO B pasfneiax 3.2 u 3.4
[Ipunoxenus II.

H3roToBneHne MallinH 051 pyOKH 06JIyYeHHbIX TOMNUBHBIX 3JI€MEHTOB.

Mauiuupl 11 pyO6KH  o6JIYYEeHHBIX TOIJIMBHBIX 3JEMEHTOB O3HAYaroT
obopynoBaHHe, ONHCaHHE KOTOpPOro IIpHBedeHO B  pasgene 3.1
ITpunoxenus II.

CoopyXeHHe ropadyux KaMep.

[opsiuMe KaMepbl O3HayaloT KaMepy HJIH COeNHHEHHbIE MEXIy coOoM
KaMepbl 061HM 06beMOM He MeHee 6 M3, CHaO>XeHHble 3alllUTOM, paBHOM
HJIY IpeBbllNaollel ®KBUBaJIeHT 0,5 M 6eToHa MNoTHoOcThIO 3,2 r/cm’ win
6o0Jiee, YKOMIUICKTOBaHHbIE O00OpPYIOBaHHEM I INPOBENEHUS OIEpPalHH ¢
HCITOJIb30BaHUEM IHCTAHIIHOHHOTO YIIPaBJICHHS.




INPUJIO2KEHME II

[NEPEYEHb COTTTACOBAHHOI'O OBOPYITOBAHHWA U HEAEPHOI'O

1.1.

1.2.

MATEPHAIJIA [IJ14 OTYHETHOCTH Ob 5KCIIOPTE 1 UIMITIOPTE B
COOTBETCTBHH CO CTATHEHU 2.A.IX)

PeakTOphl H peakTOpHOe 000pyNOBaHHeE

KommiekTHb1e SAOCpHBIC PCAKTODBI

SnepHble peakTOpbl, cIOCOOHBIE paboTaTh B peXXHMeE KOHTPOJIHPYEMOH
caMoronyiep>XHBalleHcss [EeMHOH peakKlWH MeJIeHHs], HCKIovas
peakTOphl HYJN€BOM MOIIHOCTH, KOTOpbIE ONPENENSIOTCS KaK PeaKTOpbl
C NPOEKTHBIM MaKCHMaJIbHbIM YPOBHEM IPOHM3BOICTBAa IJIYTOHHS, He

npesblarouiyM 100 rpaMMoB B roj.

[TOSACHUTEJIBHOE 3AMEYAHUE

"flmepHbI# peakTop” B OCHOBHOM BKJIYAaeT y3Jbl, HaxonslHecs
BHYTPH KOpIlyca peakTopa HJIH HENOCPENCTBEHHO IpPUMBIKAKOLIHE K
HeMy, 06opynoBaHHE, KOTOpPOe€ KOHTPOJHUDPYET YPOBEHb MOILIHOCTH B
aKTHBHOW 30He, H KOMIIOHEHTBI, KOTOpble OOBIYHO COIepKaT
TEIUVIOHOCHTENb IEPBOTO KOHTYpa aKTHBHOH 30HBI peakTopa, HWIH

BCTyIIarOT C HUM B HCHOCDCJICTBCHHI:II;I KOHTAKT HJH YIIDABJIAKOT HM.

He npenmmosnaraercss HMcKIlOYeHHE DeaKTOpPOB, KOTOPBIE HajieXKallliM
o6pa3oM Morau 6bl MOABEPTHYTbCS MOINU(UKAUHUHK IJIsS MMPOHU3BOICTBA
3HaYUTeJbHO OGoJblllero KoauyecTBa, YyeM 100 rpaMMOB MJIYTOHHSI B
ron. PeakTopsl, npemHa3HayeHHBIE NI OJIHTEJBHON DKCIUIyaTalHU Ha
3HaYUTEJIbHBIX YPOBHSIX MOUIHOCTH, HE3aBHUCHMO OT CTElleHH HX
BO3MOXHOCTEH IIPOM3BOICTBA IUIYTOHHUS, HE pacCMaTPHBAIOTCS Kak

“peakTopbl HYJI€BOH MOLIIHOCTH" .

PeakTopHble KOpnyca BEICOKOTO HaBleHHA

MeTtannnyeckre Kopnyca B cGope HMJIM UX OCHOBHBbIE YaCTH 3aBOJCKOTO
H3TOTOBJIEHHS, KOTOphIe CIeIUAJIbHO NpeaHa3HaYeHbI HJIH
MOINrOTOBJEHbl MM pa3MeUleHHUSI B HHUX aKTHBHOH 30HBI SIOEepHBIX
pEaKTOpOB, KaK OHU oInpelneseHbl B nyHKTe 1.1. Bbille, H crocoOHbIE

BbIOCPKHBaTh paboyee NaBlieHHE TEIJIOHOCUTENIS MEPBOro KOHTYpa.

MOJACHUTEIIBHOE 3AMEYAHUE

BepxHsiss maudTa Kopryca BbICOKOIO NaBJICHHS pPeaKTOpa OXBAaThbIBaeTcCs
NyHKTOM 1.2 Kak OCHOBHas, 3aBOINCKOIO M3rOTOBJIEHHS, YacTh KOpIyca

BBICOKOTI'O IaBJICHHUA.



1.3.

1.4.

BHyTpeHHHMe yacTH peakTopa (HampuMmep, MOIAHEPKHBAIOLE KOJOHHBI
M IUIMTBl aKTHBHOW 30HBl U IpyrHe BHYTPEeHHHE 4YacTH KoOpIIyca,
HalpaBisioliie TPYOBl IJIsI pPEryJHpPYIOLIMX CTEpPXXHeH, TeIIoBble
9KpaHbl, NIepPeropoiKH, TpyOHbIE PELIETKH aKTHBHOM 30HBI, IUIaCTHHBI
nuddy3opa U T.I.) OOBIYHO MOCTABISAIOTCSA IOCTaBLIUKOM peakTopa. B
HEKOTODBIX clly4yasX olpelelicHHble BHYTPEHHHUE OMOPHbIE KOMIIOHEHTHI
BKJIIOYAIOTCS B H3rOTOBIICHHWE KOpIyca BbICOKOTO IaBJEeHHUs. OTHU
MpegMeThl  SBISAIOTCA OOCTAaTOYHO BaXXHBIMH C TOYKH 3pEHHS
6e30mMacHOCTM M HaJeXHOCTH  DKCIUIyaTallud  peakTopoB (H
ClleIOBaTeJbHO, C TOYKH 3pEHHMS TapaHTHHWHBIX 0O0S3aTENLCTB H
OTBETCTBEHHOCTH IIOCTaBLIHMKa peaKTopa), YTOObBl MX IIOCTaBKa BHe
PaMOK OCHOBHOI'O COTIJIallleHUsI O IOCTaBKE CaMOroO peaKTopa He cTaja
6b1 O6bIYHOW NpakTUKOH. Ilo®TOMy, XOT# OTHAeibHasi MOCTaBKa 3THX
YHUKaJIbHBIX, CHEUHAJIbHO IMpelHa3HaYeHHLIX U IOATOTOBIIEHHBIX,
BaXXHbIX, KDYMNHBIX U [OPOTOCTOSILIHX IIpEeOIMETOB He 006s3aTeJIbHO
6ymeT paccMaTpUBaThcsl KaK BhiNajaroulasi U3 cepbl HHTEPECOB, TaKOM
Croco6 MOCTaBKH CYUTAETCS MaJIOBEPOSITHBIM.

MammHel IJIA 3arpy3KH H BBII'DY3KHM P€aKTOPHOro TOIIJIHBa

ManunynsiTopHoe o60pyIoOBaHHEe, CHELHaJbHO MNpenHa3sHayeHHOe WU
MONATOTOBJICHHOE NJIsl 3arpy3KH HJIM H3BJICYCHHUS TOIUIMBA H3 SOEPHBIX
pPeakTOpPOB, KaK OHH OINpeleIceHbl B MyHKTE 1.1. BBIlIe, KOTOpOE MOXET
HCIIOJIb30BAaThCsI, KOTHAa pEakKTOp HaXOOUTCS IO5 Harpy3skoM, HIH
obnamaeT TEXHUYECKHMH BO3MOXXHOCTAMHU st TOYHOTO
MO3UIMOHUPOBaHUSA HUIIM OPHEHTHPOBaHH S, MO3BOJISAIOLHUMH IIPOBOIUTH
Ha OCTAaHOBJICEHHOM pE€aKTOpe CJOXHbIe paboThl M0 meperpyske
TOIUIMBA, MPH KOTOPBIX OOBIYHO HEBO3MOXHBI HENOCPEICTBEHHOE
HaOJIoNeHHe HIIH NPSIMOM HOCTYN K TOIJIUBY.

PeakTOopHBIE YIIpaBISIOILHE CTEPXKHH

CTepXHH, cnelUaJIbHO IpelHa3HayeHHbI€ HJIH IONTOTOBJEHHBIE s
yIpaBJIeHHST CKOPOCTBIO peakKIlMH B SOEPHBIX peakKTopax, KaK OHH
onpeneyieHbl B MyHKTe 1.1. Bhuille.

[TOACHUTEJIBHOE 3AMEYAHUE

Croma >xe BKJIIOYAIOTCS, IOMHMO YacTH, MOTJIoLAlole HeHTPOHBI, ee
OIMOpHbIE M NOABECHbIC KOHCTPYKILHH, €CJIM IIOCTaBKa IIPOH3BOIHUTCS
pa3enbHoO.



1.5.

1.6.

1.7.

2.1.

2.2.

PeakTopHEie TPYOBI BEICOKOrO IXaBJICHHS

Tpy6bl, KOTOpbIe CIENMAJIBHO NpeIHa3HaYeHbl HJIM MOITOTOBJICHBI IJIS
pa3sMellleHUsI B HUX TOIINIHBHBIX 3JIEMEHTOB M TEIUIOHOCHTEJISI IIEpBOTro
KOHTypa B peaKTopaX, KaK OHH oIllpelesieHbl B MyHKTe 1.1. BbIlIe, MpH
pa6ouyeM naBneHHH, npepnliuiarouiem 5.1 MIla (740 GyHT/KB. HIOAM).

IIupKoHHeBBIe TPYOBI

Tpybsl unu c60pKHM Tpyd H3 MeTaJJIMYECKOro IHPKOHHS HIH €ro
CcIUlaBoB, 10 Becy npebiltiaromige S00Kr B Teuenue Iroboro
12-MecsiuHOTO IlepHOOa, KOTOpble CIIENHAIBbHO IIpeJHa3HAayeHbl HIIH
MIOArOTOBJEHb] IJIS MCIIOJb30BaHHS B peaKTOpaxX, KaK OHH OINpEeNeJICHBI
B NyHKTe 1.1. BbIllle, H B KOTOPBIX OTHOLIIEHHE IO Becy racdHUs K
LHPKOHUIO MeHbllIe yem1:500.

Hacocbl nepBoro KOHTypa TEIIOHOCHTESA

Hacocel, cnenuanbHo IpeNHa3HayeHHblE HJH TMOINTOTOBJICHHbIE IIJIsI
MONIep>XaHHUsA LHPKYJIAIHH TEIJIOHOCHTEJNS IIepBOTO KOHTYpa SiTEpHbBIX
PeakTOPOB, KaK OHH olpeliejieHbl B MyHKTe 1.1. BbIllle.

MMOACHUTEJIIBHOE 3AMEYAHUE

CnenuanbHO IpelHa3Ha4YeHHbIe HMJIH ITOATOTOBJIEHHbIE HACOCBI MOTYT
BKJIIOYATL CJIOKHbIE, YIIJIOTHEHHbIE HJIHM MHOIOKPAaTHO YIUIOTHCHHBIE
CHCTEMbl IJisi TIPEeNOTBPalLlCHHs] YTE€YKH TEIUIOHOCHTEJsI TMepBOro
KOHTYPa, repMETHYHbIE HAacOChl H HacOChl C CHCTEMaMH HHepLHalbHOH
MacChl. DTO OIpelellcHHEe KacaeTcsl HAacOCOB, aTTECTOBaHHBIX IIO
kJaccy NC-1 UM 3KBHBaJIeHTHBIM CTaHIapTaM.

Hesanepxsie MaTepHalbl IJIsI peaKTOPOB
HeHTepun N TsXeJsasi BOona

IlenTepuit, TaXenas Boma (OKHCh NeHTepus) H Jroboe Ipyroe
CoeIMHEHHE OEHUTEepPHUsi, B KOTOPOM OTHOUICHHE NEHTEpHUS K aTOMaM
Bogopoga mpesbiuiaet 1:5000, npenHasHayeHHbIe OJIST UCIOJIb30BaHHUS B
SNepHbIX peakTopaX, KaK OHH oIpeleseHbl B NyHKTe 1.1. Bbillle, B
KOJIMYecTBaX, mnpeBbluatoliux 200 KT aTOMOB IeHTepHs IJs JI060H
OOHOW CTpaHBbI-IIOJIyyaTeJsisi B TeUeHHe JIro6oro 12-MecsiyHOTO NnepHoaa.

AnepHo-yncTHIM rpadUT

I'papuT, UMEIOUIUN cTeneHb YHCTOTHI BbIllle S-MHJUIMOHHBIX GOpPHOroO
9KBUBaJIEHTA, c [IJIOTHOCTBIO 6oJbliIe yeM 1,50 I‘/CMB,
TpeqHa3HaYeHHbIH IJIS HCIIOJIb30BaHHUSA B SIIEPHBIX peakKTopaX, KaK OHH
onpenesleHbl B IyHKTe 1.1 Bblllle, B KOJIHYeCTBaX, IIPEeBbILIAIOLINX
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3x10" kr (30 MeTpHYeCKHUX TOHH) HJisA JIOOOW OOHOM CTpaHbI-
IoJIyyaTels B TeyeHHe Jo6oro 12-MecssyHOro repHoja.

[TPUMEYAHHE

IIns uenes SKCIIOPTHOrO KOHTPOJIS NPaBUTEILCTBO OMNMpedesieT, OyayT
JHU  SKCIOPTHBIE IIapTHH  COOTBETCTBYIOLIErO  BhILLIEYKa3aHHBIM
XapaKTepHUCTHKaM rpadHuTa UCII0JIb30BaThCs B SINEPHBIX PeaKTOpax.

VeraHoBKM U1 TepepaboTKM OONYyYeHHBIX TOIUIMBHBIX 3JIEMEHTOB M
000pyIOBaHHe, CIIeLHANBHO NpedHa3HaYeHHOe HIIH MOAroTOBJIEHHOE IS
3TOro

BBOIJHOE 3AMEYAHHE

[Ipu nepepaboTke 0OJyYEeHHOTO SIHEPHOrO TOIUJIMBA IUIYTOHHHM M ypaH
OTIEJNISAIOTCS OT BBICOKOAKTHBHBIX IIDOAYKTOB HeJIeHHS M JPYrux
TpaHCYPAHOBBIX 3JIEMEHTOB. Ins Takoro pasjgeleHHsT MOTYT
HCIIOJIb30BaTbCs pas3jIMyHble TEXHOJIOTHYecKHe Ipollecchl. OnHaKo co
BpeMeHeM Ipouecc “Ilypekc” cranm HamGoJiee paclpocTpaHEHHBIM H
IIpHEMIIEMBIM. OTOT IIpoliecc BKJIIOYAaeT pacTBOpeHHE OO6JIy4eHHOro
siIepHOro TOIUIMBAa B a30THOM KHCJIOTE C ITOCIEINYIOLIHMM BbIIeJICHHEM
ypaHa, IJIyTOHUS U IMPOIAYKTOB JIeJICHHsI DKCTpPaKL e PacTBOPHUTEJIEM C
IoMolubo TpubyTHIdOoCchHaTa B opraHUYECKOM pa3baBHTEJE.

TexHomornyeckue npouecchl Ha pa3jIUYHBIX YcTaHOBKax THna “IIypekc”
aHAJOTMYHBI M BKJIIOYAIOT: H3MeJIbYeHHe OOJIYUYeHHBIX TOIIIHMBHBIX
3JIEMEHTOB, pPacTBOPEHHUE TOIUIMBA, BDKCTPAaKUHUIO pPacTBOPUTEJIEM H
XpaHeHHe TEXHOJOTMYECKOH KHIKOCTH. MOoXeT HMeThcs TakKXe
o6opynoBaHHe [Jis TEIJIOBOM OEHUTPALlMM HHUTpaTa ypaHa, KOHBEPCHH
HUTpaTa IUJIYTOHHS B OKHCh HJHM MeTajlll, a TakxXe JIJid1 o06pabGoTKH
XHIKHX OTXOHOB, COOEPXAalllMX IPOIYKTHl HEJEeHHS, IO MNOoJIyYEeHHS
¢dopMbl, TPHrOOHOH HOJS TPONOJIXKHTEIBHOrO XpaHEHUs  HIH
3aXOpOHEHHUH. OnHakO KOHKpPETHbIE THIILI M KOHQHrypauus
o60pynoBaHUs, BBINOJHAOLIET0 3TH (YHKIMH, MOTYT pa3JIMyaThcsl Ha
pa3IMyHbIX ycTaHoBKax Tuma “Ilypekc” mo HECKOJBKHM IIpHYHHaM,
BKJIIOYasi THOBI H KOJHYECTBO OOJIYYEHHOTO SIIEpHOTO TOIJIHBA,
rmojJiexatnero nepepaboTke, W MpPeAIIOaraeMbIf NPOLECC OCaXXIOEeHHUs
U3BJIeKaeMbIX MaTepHaJioB, a TaKxXe IpHHIHNOBI obecleyeHus
6€30IMacHOCTH H TEXHHYECKOTO oOCIy>XKHBaHHA, IIpHCYLIHE
KOHCTPYKUHHU NAaHHOH O6CTaHOBKH.

"YcraHOBKa IJIsSi MepepabOTKH OOJIYYEHHBIX TOIJIMBHBIX 3J€MeHTOB”
BKJII0OYaeT o00pynoBaHUE W KOMITOHEHTbI, KOTOpble OOBIYHO HaXoISATCS
B TMNpsSMOM KOHTakKTe C OOJYYEeHHBIM TOIUIMBOM H OCHOBHBIMH
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3.2.

TEXHOJIOTHYECKUMH TIOTOKaMH SIOEepHOro MaTepuajla M IIPONYKTOB
NEJICHUsI, U HEIIOCPENCTBEHHO YIPABISIOT UMH.

DTH npolecchl, BKIOYas MONHbIE CHCTEMBI JJIsI KOHBEDCHH TUIYTOHHS H
NIpPOU3BOICTBa METaJUIHYECKOTO ILUTYTOHHS, MOTYT OBITH
HIeHTHGHUIHPOBaHbI 110 MepaM, IPHHUMAaEeMbIM IJIs1 NPEedOTBpalllcHUS
OMMaCHOCTEX B CBA3M € KPUTHYHOCTHIO (HampDHMep, MeEpaMH,
CBSI3aHHBIMH C T€OMETpHEH), o0JyyeHUeM (HAIpHUMED, IIYTEM 3alllMThI
OT 06JyYyeHHsI) H TOKCHYHOCTLIO (HallpEMep, MepaMH TI0 YIEePXXaHHIO).

[IpenMeTsl  06GopymoBaHHUs, Ha KOTODBbIE, KaK CUMTaeTcH,
pacrnpocTpaHsieTcs 3HayeHHe pa3bl "M oO6opymoBaHHUe, CIIEL[HaJIbHO
npenHa3sHaYeHHOE€  HJIH  IIOATOTOBJIEHHoe”  misd  IepepaboTku

06JIyYeHHBIX TOIUIHBHBIX 3JIEMEHTOB, BKIIOYAIOT:
Maiuus: A pyoKH 00IyYeHHBIX TOMMHMBHEIX 3JIEMEHTOR
BBOIHOE 3AMEYAHUE

DTo 060pyIOBaHHE MCIIONb3YETCS IJIsI BCKPBITHS OOOJIOUKH TOILJIMBA C
LEJbI0  TOCJENYIOLIero  pPacTBOPeHHS  OOJIyYEeHHOTO  SIHEPHOTO
MaTepuaia. Kak [IpaBHJIO, HCIIOJIB3YIOTCS crelHalbHO
npelHa3HaYeHHbIE, CKOHCTpPYHPOBaHHBIE IJI1 pPYOKH  MeTaia
YCTPOMCTBA, XOTS MOXET HCIIOJNIb30BaThcsl M 6oJlee COBEPILICHHOE
o6opynoBaHHle, HAIIPUMED J1a3€phl.

JIucTaHIIHOHHO yIpasBisieMoe ofopyroBaHHeE, CIeLHaJILHO
MpelHa3HaYyeHHOe HUJHM IONTOTOBJIIEHHOE IJisi HCHOJIb30BaHUS Ha
yCTaHOBKE M0 Mepepab®oTKe, KaK OHa olpenelieHa BbILIe, OJS pPe3KH,
pyOKM HJIM Hape3KH COOpOK, IIYYKOB HIJH CTEp>XHEH OO6JIy4YEeHHOTO
sINEPHOT'O TOIJIHBA.

JmncconbpBepsl
BBOJIIHOE 3AMEYAHHUE

B nucconbBephl O6GBIYHO IMOCTYIIaeT H3MeJbYeHHOE oOTpaboTaBlice
TOIUIHUBO. B »THx 6e30macHbBIX ¢ TOYKH 3peHHS] KPHTHYHOCTH
pe3epByapax OOJYUYEHHBIH SSNepHbIA MaTepHall pacTBOPSIETCS B a30THOM
KHCIIOTe, M oOcTawpilhecs o6pe3KH o060J04eK BBIBONATCS U3
TEXHOJIOTUUYECKOTO NOTOKA.

be3omacHble ¢ TOYKHM 3peHHs KPHTHYHOCTH pe3epByapbl (HampHMep,
MaJloro JHaMeTpa, KOJIbLIEBbIE HJIM IIPSIMOYTOJbHbIE pe3epBYaphl),
crielHaabHO NpeNHa3HaYeHHbIE HITH MIONIrOTOBIIEHHBIE IS
HCTIOJIb30BAaHUSI Ha YCTaHOBKE IO IlepepaboTKe, KaK OHH OIIpeleseHbl
Bbillle, OJI PacTBOPEHHS OOJYYEHHOTO SNepHOro TOILUIMBa, KOTOpPBIE
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CIIOCOOGHBI BBINEPKHUBATH FOPSIUYYIO, BLICOKOKOPPO3HOHHYIO XXHUIKOCTh H
MOTYT THUCTAHIHOHHO 3arpyXaThcs H TEXHHUYECKH O0CIIY>XXHBAThCS .

DKCTPaKTOpBI H 000pyIOBaHHE OJISL SKCTPaKUMH PacTBOPHTENEM
BBOIIHOE 3AMEYAHHE

B 3KCTpakTOphl C paCTBOPHUTEINIEM IMOCTYNAET KaK PacTBOP OOJIYYEeHHOI'O
TOMJIMBA M3 NHUCCOJILBEPOB, TaK U OPTaHUYECKHUH PacTBOpP, C MTOMOLIbIO
KOTOPOIO pasfesiioTCs YypaH, IUIYTOHHH M IpPONYKTBl JeJIeHHS.
O6opynoBaHHUe oJ1st 9KCTpaKIIUH pacTBOpPHUTEJIEM 0OBIYHO
KOHCTPYHPYETCS TaKMM 00pa3oM, YTOOBI OHO YIOBJIETBOPSJIO XECTKHUM
9KCIUIyaTallMOHHBIM TpeOOBaHHSM, TaKHM, KaK IJIMTEJbHbIH CpOK
CIy>XO0bl 6€3 TEXHHUYECKOTO OOCIy>XHBaHHS HJIH JierKas 3aMEeHSEMOCTD,
IIPOCTOTa B OBKCIJIyaTallUH M YIpaBJIeHHH, a TaKXe TIHOKOCTh B
OTHOLUEHUH HU3MEHEHHS IapaMeTPOB IIpoliecca.

CrieunanbHO mnpelHa3HayeHHble HJIM ITOITOTOBJIEHHBIE DKCTPAKTOPHI C
pacTBOpHUTEJIEM, TaKHe, KaK HacaJouyHble MJIH MyJbCallHOHHBIC
KOJIOHHBI, CMECHTEJIbHO-OTCTOMHBIE almnapaTbl HIH IEHTpoOEe>XKHbIe
KOHTaKTHble amnmapaTbl IJIs HMCHOJb30BaHHUS Ha YCTaHOBKE IIO
06paboTKe OOJYUEHHOTO TOIUIMBA. OKCTPaKTOPHl C pPacTBOpPHUTEJIEM
IOJIXKHBI OBITH YCTOHYMBBI K KOPPO3HMOHHOMY BO3JIEHCTBHIO a30THOH
KHCJIOTBI. DKCTPAKTOPhl ¢ PaCTBOPHUTEJIEM OOBIYHO H3rOTaBJIMBAIOTCS C
coOJIIOIeHHEM  Ype3BBIYAMHO  BBICOKHX  TpeOGoBaHHH  (BKJIIOYas
IIpUMEHEHHE CIIeLHAJILHBIX METOIOB CBapKH, HHCNEKIIHH, obecrieyeHre
H KOHTPOJIb KayecTBa) U3 MaJlOYIVIEPOOUCTBIX HEpXKaBEIOLIUX CTalleH,
THTaHa, HUPKOHUS HJIM IPYTHX BbICOKOKA4YeCTBEHHBIX MaTEpHAJIOB.

XHuMHYeCKHe pe3epBYaphl NJIsI BIIepXKHBaHHS HJIH XpaHEHHS
BBOIIHOE 3AMEYAHHUE

Ha »Tane 3KcTpaklUMH PpacTBOPHTEEM oOOpa3yloTcs TPH OCHOBHBIX
TEXHOJIOTHYECKHX MOTOKA XHIKOCTH. PesepByaphl OJsl BhIOEP>XKHBaHHS
UJIH XpaHEHHs HCHNOJIL3YIOTCS B JaJiIbHEHLUEeH o00paboTKe BceX Tpex
IIOTOKOB CJIENYIOLIHM 00pa3oM:

a) pacTBOpP YHMCTOTO a30THOKHMCJIOro YypaHa KOHILEHTpHpYeTcs
BblIapHBaHHEM M IIPOHCXOIHMT IIpollecC IEeHHTpPallHH, Iiae OH
npeBpalllaeTcss B OKCHI YypaHa. DTOT OKCHI IOBTOPHO
HCIIOJIb3YETCS B SIIEPHOM TOILUIHBHOM LMKJIE;

b) pacTBop  BBICOKOAKTHBHBIX  IPOOYKTOB  IeJIeHHMss  OOBIYHO
KOHLIEHTPUpPYETCS  BbIapHBaHHEM M XpaHHTCS B  BHIE
KOHIIEHTPHPOBAaHHOH XMIKOCTH. DTOT KOHILEHTPAaT MOXET
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BIOCJENCTBHH MPOMNTH BbIMapHBaHHE HJU ObITh IMpeoOpa3oBaH B
¢dopMy, NIPUTOIHYIO IJIA XpPaHEHHS HUJIH 3aXOPOHECHHS;

C) PpacTBOp YHUCTOrO HHUTpaTa IJIYTOHHS KOHLUEHTPHPYETCA M XPaHHUTCS
IO TIIOCTYIUIEHHS Ha [ajbHEeWIUHE 3Talbl TEXHOJOTHYECKOTO
npornecca. B YacTHOCTH, pesepByapbl IJIS BbIOCPXHBaHHUS HIH
XpaHeHHs! PACTBOPOB IUIYTOHHSI KOHCTPYHUPYIOTCS TaKHM 06pa3oM,
YyTOoObl H36eXaThb CBSI3aHHBIX C KPHTHYHOCTBIO TIpo6iieM,
BO3HHKAIOLIWX B pe3yJbTaTe H3MEHEHHH B KOHLEHTpallM¥ HIH
dopmMe maHHOrO IMOTOKA.

CnenuanbpHO IpenHa3HaYeHHble UM MOINTOTOBJICHHBIE pe3epByapbl IJIs
BBIOEPXXKHBAaHHUSA WJIH XPaHEHHUS IJIsl MCIOJIb30BaHHUS Ha YCTaHOBKE IIO
nepepaboTke 06Ny4YeHHOro TOINIHBa. PesepByapbl NJis BblOEep>KHBaHUS
HIH XpaHEHHS JOJIXHBI OBITb YCTOMYHBBI K KOPPO3HOHHOMY
BO3JIEHICTBHIO a30THOM KHCJIOThI. PesepByaphl OISl BhIOEPXHUBaHUS HUIIH
XpaHEeHHsi OOBIYHO H3rOTaBJIMBAalOTCS M3 TaKHUX MaTepHalioB, Kak
MaJIOYTJIepOOUCTble HepXKaBelolllne CTallM, THTAH WJIHM LUUPKOHHU HIIH
IpYrHue  BBICOKOKaYeCTBEHHbIEe MaTepHallbl. PesepByapsl  nis
BbIIEPKHBaHUS HJIM XPAaHEHHUS MOTYT ObITb CKOHCTPYMPOBaHbl TaKUM
o6pa3oM, uTOOBl HX OBKCIUIyaTalldss M TeXHHYecKoe OOcCIy>XKHUBaHUE
NMPOM3BONUINCh OHCTAHIIMOHHO, M MOILYT HMeETh Clenyollue
OCOOEHHOCTH C TOYKH 3PEHHUSI KOHTPOJIA 32 SSHEPHON KPUTHUYHOCTHIO:

1) OGopHBIN KBHBAJICHT CTEHOK HJIH BHYTPEHHHX KOHCTPYKIIMH paBeH
no MeHbliled Mepe 2%, nu6o

2) UWJIHHIpHYECKHE pe3epByaphl HMEIOT MaKCHMaJIbHbIH
nuamMeTp 175 mm (7 groriMoB), 160

3) NOpsSIMOYroJibHBIM HJIH KOJIBIIEBOH DPe3epByap HMeeT MaKCHMAJIbHYIO
wKMpuHy 75 MM (3 nroiiMa).

CucreMa KOHBEPCHH HMTpAaTa IUTYTOHHS B OKCHJ
BBOOHOE 3AMEYAHUE

Ha 60onbLIMHCTBE YCTaHOBOK ITO NMepepaboTKe 3TOT KOHEYHBIH IIpoILecc
BKJIIOYaeT KOHBEPCHIO pacTBOpa HHTpaTa IUIYTOHHS B I BYOKHCH
IUIyTOHUSI. B YHCIO OCHOBHBIX oONepalliii 3TOro IIpollecca BXOIST:
XpaHeHUe M KOPPEKTHPOBKAa HMCXOIHOTO TE€XHOJIOTHYECKOTO MaTepHalla,
ocaxXJieHHEe W pa3feJicHHe TBEPIOH H >XHIKOHW ¢pa3bl, NpoKajlHBaHHE,
obpallleHHe C NPONYKTOM, BEHTHJSIIHSI, obpallleHHe C OTXOIaMH H
yIIpaBJIEHHE NPOIIECCOM.

3aMKHYThIE CHCTEMBI, CIeHaJIbHO NpeqHa3HaYeHHbIE HIIH
MONTrOTOBJICHHble NJIsI KOHBEPCHH HHTpaTa IUJIYTOHHS B OKCHJ
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IUIYTOHHUSI, B YaCTHOCTH, oOopymoBaHHble TaKHM o0OOpa3oM, YTOOBI
H30eXaThb JOCTHKEHHS! KPHTHYHOCTH M paOHallHOHHBbIX 3ddeKkToB, a
TaK>XXe CBECTH K MUHHUMYMY OINaCHOCTH, CBSI3aHHbI€ C TOKCHYHOCTBIO.

CHcreMa KOHBE€PCHH OKCHIA MJYTOHHA B METAJLJI

BBOIHOE 3AMEYAHHUE

JTOT TMpoliecc, KOTOPbIH MOXeT OBbITb CBsI3aH C YCTaHOBKOHM IIO
nepepaboTke, BKIOYaeT GTOPHpOBaHHE ABYOKHUCH ILIYTOHHUS, OOBIYHO C
IIpHMEHEHHEeM BbICOKOAKTHUBHOro (QTOPHCTOrO BoOIoOpola, C LeJbIo
MOJIYYEHUS dTopuna IUIYyTOHMU S, KOTOPBIHA BIIOCJIEICTBHH
BOCCTaHaBIIMBaeTCsi C MOMOLIbIO MeTaJUIMYEeCKOro KaJlbLIUSi BbICOKOH
YHCTOTBl O TONYYEHHS MeTaINYECKOro IUIYTOHHS H (bTOpHAa

KaJIbIMsl B BHe lIJaKa. B u4HCIO OCHOBHBIX omepalul ITaHHOrO
rpoliecca BXONST: dTopupoBanHe (HampUMep, ¢ TpPHMEHEHHEM
ob6opynoBaHHS, collepKalllero 6J1aropoHbIe MeETaJlJIbI 507974

3alJMINEHHOTO IIOKPBITHEM H3 HHUX), BOCCTAaHOBJIEHHME MeTajlla
(HanpuMep, ¢ MpPHMEHEHHEM KepaMHYECKHX THTIeH), BOCCTaHOBJIEHHE
1jlaka, ooOpallleHHe ¢ IPOIYKTOM, BeHTHJISIIIMSA, oOpallleHHe C
OTXOJlaMH M YIIpaBJIEHHE MPOLIECCOM.

3aMKHYTbIe CHCTEMBI, CIieLlHaJIbHO npelHa3HaYeHHbIE 750) 074
IIOATOTOBJIIEHHbIe IJII NPOU3BOACTBAa METAIJIHYECKOro IJIYTOHHS, B
YacTHOCTH, o6opynoBaHHble TakMM o6pa3oM, yToO6H u36exXaTb
OIOCTUXEHHST KPUTHYHOCTH H pagHallMOHHBIX 3P (PEeKTOB, a TakKxXe
CBECTH K MUHHUMYMY ONAaCHOCTH, CBsI3aHHbIE C TOKCHYHOCTBIO.

YcranoBku AJIsI H3rOTOBJICHHSA TOINJIHUBHBIX 3JICMCHTOB

"YcraHOBKAa IJIS M3rOTOBIAEHUS TOIUIMBHBIX 9SJIE€MEHTOB” BKIOYaeT
o6opynoBaHue:

a) KOTopoe OOBIYHO HaXOOUTCS B HENOCPEICTBEHHOM KOHTakKTe C
TEXHOJIOTHYECKUM  IIOTOKOM  SIIEpHOro  MaTepHajla  HMJH
HeTlocpelicTBeHHO 0O6pabaThIBaEeT €ro, HilH XKe YIpaBiseT UM, HIIH,

b) KoTopoe repMeTH3UpYeT sIIePHbIA MaTepHaJl BHYTPH O060JIOUKH.

YcraHoBkH nis pa3sacICHUsAA H30TONIOB YpaHa H 060p)’JIOBaHHC, KpoMe
aAHAJIHTHYCCKHNX HpH60pOB, CrnIeHAJIBHO NpeadHa3HaA4Y€HHOC HIIA
NIOArOTOBJICHHOC OJIA 3TOT'O

[IpenMeTsl o6opynoBaHHS, Ha  KOTOpBIe, KaK  CcYHTaeTcsd,
pacnpocTpaHsieTcss  3HadeHHe  ¢pa3bl  “oOopynmoBaHHE, KpoMe
QHAJIUTHYECKUX TMPHOGOpPOB, ClHelHalbHO IMpeNHa3HaYyeHHOEe HIIH
NOIrOTOBJECHHOE"” NSl pa3fesieHUs HU30TOIOB ypaHa, BKJIIOYAIOT B cebs:
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la3oBble wuUeHTPHUYTM M y3IbI M  KOMIIOHEHTHI, CHEeLHaNbHO
npegHa3HayeHHbIE WM MOATOTOBJEHHBIE IJIsI UCMONb30BAHUSA B ra30BBIX

ueHTpHdyrax
BBOJJHOE 3AMEYAHMUE

lazoBas 1eHTpudyra OOBIYHO COCTOHT H3 TOHKOCTEHHOTrO(bIX)
uunuHgpa(oB) nmuamMeTpoM oT 75Mm (3 monimMa) go 400 mm
(16 nloiMOB) ¢ BEpPTHKAJIBLHOH I[EHTPAJILHOH OCBhIO, KOTODBIH(E)
nomMmeleH(bl) B BaKyyM H BpalljaeTcS(IOTCS) C BBICOKOM OKpYXXKHOH
ckopocThio Topsinka 300 M/c unu 6onee. Il ODOCTHXEHHS OGOJIBLIOH
CKOPOCTH KOHCTPYKIHMOHHbIE MaTepHalibl BpalllalOLIUXCA KOMIIOHEHTOB
OOJIXKHBI HMETh BBICOKOE 3HauyeHHEe OTHOLIEHHS IIPOYHOCTH K
IUIOTHOCTH, a DPOTOpHass cOOpKa M, CJeoBaTeJIbHO, OTIHEJIbHBIE €e
KOMIIOHEHTBI NOJIXKHbI M3TOTOBJSATHCS C BBICOKOH CTENEHbIO TOYHOCTH,
yTOo6bl pasbanaHc ObIJI MHUHHUMAJbHBIM. B ornuume ot ppyrux
LHeHTpU YT razoBas LeHTpHU(dYyra 1js oborallleHUs ypaHa HMeeT BHYTpH
POTOPHOHM KaMephl Bpalllaoulymcs(necs) mNeperopoaky(u) B ¢opMe
IMUCKa H HENMOOBHXKHYIO CHCTEMY mnomayHM H orBoga rasa UF6,
COCTOSIIYIO N0 MeHblIed Mepe M3 TPeX OTHEJbHBIX KaHajloB, JBa M3
KOTODBIX COE€NHHEHBI C JIONMAaTKaMH, OTXONSLIUMH OT OCH pOTOopa K
nepudpepHHON 4YacTH pOTOPHOH KaMepbl. B BakyymMe HaxomguTcs
TaKXXe psl BaXXHbBIX HeBpallJalOLIMXCS DIJIEMEHTOB, KOTOpbIE, XOTS H
HMEIOT OCOOYI0 KOHCTDPYKIIMIO, He CJIOXKHBI B H3TOTOBJIEHHH H HeE
H3rOTOBJISIIOTCS W3 YHHUKAJIBHBIX MaTEePHAJIOB. LlesTpudyxHas
YCTaHOBKa, OHaKO, TpebyeT GONBIIOro YHcia DTHX KOMIIOHEHTOB, Tak
UYTO UX KOJIMYECTBO MOXKET CIYXKHTh Ba>XXHBIM HHIHKATOPOM KOHEYHOTO
HCIIOJIb30BaHHUA.

Bpamalonpecss KOMNoHEHTbI
a) [TonHbIe poTOpHBIE COOPKH:

ToHKOCTeHHble IMIMHIAPLI HIJIH PO COeOUHEHHBIX MeXIy cobGon
TOHKOCTEHHBIX ILMJIHHIPOB, H3rOTOBJIEHHBIX H3 OOHOrO HIH Oolee

MaTepHaJloB C BBICOKMUM 3HaYeHHEM OTHOLIEHHS MNPOYHOCTH K
minoTHocTtH, YykazanHelx B [IOSACHUTEJIBHOM 3AMEYAHHUHU «

HacToslleMy pasfaeiy. CoenuHeHHe IHJIMHAPOB MeXIy cobon
OCYLIECTBISETCS IPH MOMOLIM THOKHX CHIBHOHOB HIH KOJIEll,
onucaHHbIX B vacTd 5.1.1.¢c) HHXe. Co6paHHBIN DPOTOP HMEET

BHYTPeHHIOIO(Me) meperopogky(M) M KOHIEBble Y3JIbl, OIHCAHHbIE B
yacTax 5.1.1. d) u e) Buxe. OpHako IoiHasi cOGopka MOXeET OBITh
rocTaBJieHa 3aKa34YHKY B YaCTHYHO cOOpaHHOM BHIE.



b) PoTopHble TpyObI:

CneunanbHO MNpelHa3HaYeHHbIE HJIM TOATOTOBJIEHHBIE TOHKOCTEHHBIE
LMIUHIPBI ¢ TojMHOH cTeHkH 12 MM (0,50 groriMa) MM MeHee,
nuamMerpoM ot 75mMm (3 mioiima) pmo 400 mm (16 mionmoB),
H3rOTOBJICHHbIE U3 ONHOTO WJIH 6oJiee MaTepPHAJIOB, UMEIOLIMX BBICOKOE
3HaYyeHHE OTHOILIEHHS TIPOYHOCTHM K TIUIOTHOCTH, VKa3aHHBIX B
[TOACHUTEIIBHOM 3AMEYAHMHH x HacTosilieMy pasgeiy.

c) Konbila #H1H CHIbOOHBI:

KoMmnoHeHThl, crnelHallbHO INpedHa3HayeHHble HJH IOATOTOBJICHHbIE
IJIs CO30aHHUsI MECTHOH OMOpPHI IJIsi pOTOPHOM TPYObl MJIH COENHHEHUS
psiia poTopHbBIX Tpy6. CHabdoHBI TIpPencTaBIsiIOT COO0M KOPOTKHE
LHJIMHIPHL ¢ ToJjiuHoM cTeHKH 3 MM (0,125 mroiiMa) HJIH MeHee,
ouaMeTpoM oT 75 MM (3 mioiima) mo 400 MM (16 mI0MMOB), HMEIOLIUX
OIMH rodp M H3roTOBJIEHHbIE H3 OJHOI'O M3 MaTEpHAJIOB, MMEIOLIIHX
BbICOKO€ 3Ha4yeHHE OTHOUIEHHS NMPOYHOCTH K IJIOTHOCTH, YKa3aHHBIX B
[TOACHHUTEJIBHOM 3AMEYAHMHNMU k HacTosillieMy pasgeny.

d) TIleperopomku:

KomnoHeHTHl B popMe Aucka quamMeTpoM oT 75 MM o 400 mm (ot 3 1o
16 mroriMoB), cielyalIbHO MpeqHa3HaYeHHbIe WX MONrOTOBJIEHHbIE IJIs
YCTaHOBKH BHYTPH POTODHOM TpYOBI LIeHTPUDYTH C I[€1bI0 H30JIHPOBATH
BBINIyCKHYIO KaMepy OT TJIaBHOM pas3feJINTeJIbHOH KaMephl H B
HEKOTOPBIX CiyvasiX WIS yiydllleHus OHpKylnsiuud raza UF6 BHyTpu
[JIaBHOM pa3desIMTEJIbHOM KaMepbl POTOPHOM TpPyObl H HM3IrOTOBJICHHBIE
M3 OQHOTO M3 MaTepHaJIOB, HMEKILIHUX BBICOKOE 3HAYEHHE OTHOLIEHHS
NIPOYHOCTH K IUIOTHOCTH, YKa3aHHbIXx B [IOSCHUTEJIBHOM
3AMEYAHHH x HacTosduieMy pasgeny.

e) BepxHue/HU>XXHHE KPBILUIKHU:

KommnoneHThl B ¢opme mucka guamMeTrpoMm oT 75 mm (3 mioiima) no
400 mm (16 mroiMoB), criefHaJbHO npelHa3HaYeHHbIE HIIHN
NONrOTOBJICHHbIE TakuM o06pa3oM, YTOGBI TOYHO COOTBETCTBOBATh
IXaMeTPy KOHLIOB POTOpPHOW TpyOBI M OJjlaromapsi 3TOMY YIepXXHBaTh
UF6 BHYTpPHM ee. DTH KOMIIOHEHTBI HCIOJIb3YIOTCS OJIsi TOrO, YTOOBI
MoOfep>KUBaThb, YOCPXXHUBaTh WJIM COJEpXXaTb B cebe KaK COCTaBHYIO
4acThb 3JIEMEHTbl BepXHEro INONIIHMHHKA (BepXHAS KpBILIKa) HIH
CIy>XUTb B KayecTBe HeCylleH 4YacTH BpalllalOUIHUXCS 3JE€MEHTOB
9JIEKTPOIBUTraTeNss K 3JEMEHTOB HHXXHErO IMONUIMMHMKA (HHXHSAS
KDbIILLIKa), U HM3TOTOBISIIOTCS M3 OJHOIO H3 MaTepHaJIOB, HMEIOIIUX
BbICOKOE 3Haye€HUE OTHOLUECHHSI MPOYHOCTH K IUIOTHOCTH, YKa3aHHBIX B
[TOACHHUTEIIBHOM 3AMEYAHUH K HacTosilieMy pasmeny.
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5.1.2.

[MTOAAICHHUTEJNBHOE 3AMEYAHHE

IIns  BpalllalOLIMXC  KOMIIOHEHTOB  LEHTPHGYr  HCNOAb3yIOTCS
clenyrolIe MaTepHabl:

a) MapTeHCHTHOCTapelolllie CTaJli, HMEIOLIHe MaKCHUMAaJIbHbIN
npenei NpOYHOCTH Ha  pacTaxeHhe 2,05x 10° H/M*
(300 000 ¢yHT/KB. mIOKM) HJIH GoJee;

b) anNlOMHHHEBbIE CIUIaBbl, HMeEKIIHe MaKCHMaJIbHBIA mpenel
9 2
MpOYHOCTH Ha pacTsaxenne 0,46 x 10" H/m™ (67 00Q dyHT/KB.
II0WM) WK Hollee;

c) BOJIOKHHUCThIe (HHTENONOOHbIE) MaTepHaybl, NPUTONHble I
HACIONIb30BaHUSA B KOMIIO3UTHBIX CTPYKTypax H HMeIOLHe
3HaYeHH YOeJIbHOro MoayJs ynpyroctu 12,3 x 10° M unu Gonee u
MaKCHMJIBHOTO YIeJIbHOTO Ipefesla NMPOYHOCTH Ha pacTsIXeHHe
0,3x 10° wiM Golee M MaKCHMATbHOTO yIOeJbHOIo Ipenea
MIPOYHOCTH Ha pacTsaXeHue 0,3 X 10° M wam 6Goxee ("ynenbpHBIN
MOJyJib ynpyroctd” - sto monyyb IOHra B H/M2, IeJIeHHBIA Ha
yOeJAbHBIA BeC B H/MB; “MaKCHMaJIbHBIN YIEJILHBIM IIpenell
MIPOYHOCTH Ha pacTsIXeHHe” - 3TO MaKCHMAaJbHBIA IIpelell
l'Ipo"gHOCTH Ha pacTsXeHHE B H/MZ, JIeJICHHBIH Ha YIeJbHBbIH BeC B
H/m™.

CTaTHyecKHe KOMITOHEHTBI
a) IlomlUHIOHMKH ¢ MarHUTHOM NMOIBECKOM:

CrneumanbpHO NpeJHa3HaYeHHbIE HJIHN TIOArOTORJIEHHbIE
NMOALIUNHAKOBBIE  y3Jbl, COCTOSIIIME M3 KOJbIEBOIO MAarHUTA,
MoJBelleHHOTro B o6oMMe, cofepxKallel OeMIQHPYIOLIYIO cpeny.
O6onma  u3srotoBisercss W3 croukoro K UF¢ Marepuana
(cM. IIOACHUTEJIIBHOE 3AMEYAHHE k pasgeny 5.2.). MarHur
COCOMHSETCHd C IIOJIIOCHBIM HaKOHEYHHMKOM MJIM BTODBIM MAarHHTOM,
YCTaHOBJICHHBIM Ha BepXHEH KpBILIKE, ONMHCaHHOM B pasuene 5.1.1.e).
Maraut MoxeT HMeTh GOpMY KoJblla C COOTHOLIIEHHEM MEXIY
BHEIUHUM U BHYTPEHHHM JHaMeTpaMH, MEHBLIUM HJIH paBHbIM 1,6:1.
Marsur MoXeT HMeThb ¢GOpMy, oOO€ECleYHBAIOUIYI0O HavyaldbHYIO
npoHunaemMocts 0,15 'a/m (120 000 emuuun, CI'C) uinm OGonee, HIH
OCTaTOYHYI0 HaMarHudeHHocTh 98,5% Hiu 6GoJiee, MM NpPOH3BedCHHE
HHIYKUHHM Ha MaKCUMaJbHYIO HanpsiKeHHOCTH MoJs 6onee 80 KlI)K/M3
(107 ['c.D). KpoMe o0OBIYHBIX CBOWCTB MaTepHalla, HEOOXOIMMBIM
[peNBapUTEIbHBIM YCIOBHEM SIBISIETCS OrpaHUYEHHE OYEHb MAaJIbIMHU
nonyckamu (MeHee 0,1 MM unu 0,004 mrofiMa), OTKJIOHEHHUSI MarHHUTHBIX
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ocel OT TeOMETpHYECKHX oOceldl HJIH obecrneyeHde 0coboH
FOMOT€HHOCTH MaTepHajla MarHHTa.

b) TlommunHEUKH/DeMIpephl:

CrneudalpHO NpegHa3HaueHHbIE MJIH IIOATOTOBIIEHHbIE ITOOLIMIHUKH,
colep Kalllie y3eJl OCh/yIUIOTHHTEJIbHOE KOJIbIIO, CMOHTHPOBaHHBIA Ha
Iemndepe. Och 0OBIYHO IpelcTaBiseT co6OM BaJl H3 3aKaJleHHOH
CTaJIH ¢ OIHHM KOHIIOM B ¢dopMme mnoiycdepsl, H CO CpeICTBaMH
[oncoeNUHEeHHA K HUXXHEH KpbIlLIKe, OITHCaHHOM B pasmeine 5.1.1. e), Ha
mpyroM. Baiy, omgHako, MOXeT ObITh COEOUHEH C THIPOIUHAMHUYECKUM
nonuMNHEUKOM. Koibiio uMeeT ¢popMy TablleTKH ¢ moJjiychepHryecKUM
yriuy6JieHHeM Ha OOHOH IIOBEPXHOCTH. DTH KOMIIOHEHTBI YacTo
IIOCTaBJISIOTCS OTHEJIbHO OT AeMIdepa.

c) MoiexyasipHble HacOCHI:

CrnenHansHO TpeqHa3sHaue€HHbIE HJIH TONTOTOBJIEHHBIE UHJIHHIPBI C
BBITOYEHHBIMH HMJIH BBITAaBJICHHBIMH BHYTPH CIHpaJIbHBIMH KaHaBKaMU
H C BBICBEpPJI€eHHBIMH BHYTDH OTBEPCTHSMH. [HIIOBBIMH pa3MepaMH
ABJIAIOTCS CllelYIOlHe: BHYTPeHHHH IHaMeTp oT 75 MM (3 mroorimMa) o
400 mm (16 grormoB), TonuuHa cteHkd 10 mm (0,4 mrofima) uiu Golee,
¢ IJHHOM, paBHOH IHaMeTpy HIH 6Gonbliie. KaHaBKH OOBIYHO HMEIOT
[IpsAIMOYroJIbHOE TMollepeyHoe ceyeHHe H riy6uHy 2 mm (0,08 mroiima)
uiu 6oee.

d) CrarTophl OBUraTelIeH:

CrneuuanbHO TIpefHa3HayeHHble MJH IONTOTOBJEHHBIE  CTATOPBI
KOJIbIIEBOH dopmel IJIE  BBICOKOCKODOCTHBIX MHoOTrogasHbIX
THCTEPE3UCHBIX (HMJIH DEaKTHBHBIX) 3JIEKTPOIBHIaTelIeil IEPEMEHHOrO
TOKa IJIA CHHXPOHHOW pPaboThl B YCIOBHSX BakKyyMa B [HaIla30He
yactoT 600-2000 't 1 B muanasone MolHocTed 50-1000 BA. CraTtopsl
COCTOSAT H3 MHOTrodasHbIX OOMOTOK Ha MHOTOCIOHHOM KeJI€3HOM
cepliceYHHKE ¢ HU3KHMH IMOTEPSIMH, COCTaBJIEHHOM M3 TOHKHX IJIaCTHH,
o6b1yHO TOomuuHOK 2,0 MM (0,08 miofiMa) UM MeHee.

e) Kopnyca/ripueMHHUKH LIEHTpHUPYTH

KOMMNOHeHTHI, ClleUHallbHO TMpelHa3HayYeHHbIe HIH IMONTOTOBJIEHHBIE
IJI8 pa3MellleHUsI B HUX COOPKH POTOPHOM TpyObl ra3oBoM LIEHTPHPYTH.
Kopnyc cocTOUT U3 XKEeCTKOro LMIHHIpPa ¢ TOJNUIHHOH CTeHKH mo 30 MM
(1,2 mofiMa) ¢ NpelH3HOHHO 06pa6oTaHHBEIMH KOHIlaMH IJISl YCTaHOBKH
MONIUMITHUKOB U C OOHHUM HIIH HECKOJIbKUMH (bIIaHIIaMH JJIS MOHTaXa.
O6paboTaHHble KOHIBI MapajiesibHbl OPYr OPYTY M IepIeHIUKYJISIPHBI
NpOOoJIbHOM OCH UHJIMHOpa B mnpenmenax 0,05 rpamyca MM MeHee.
Kopnyc MoXeT TakXXe MpelcTaBisiTh co60M KOHCTPYKIMIO STYEHCTOro
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5.2.

THIIAa JJIS pa3MellleHUs] B HEM HECKOJbKHX poTopHbiXx Tpy6. Kopmyca
H3TrOTaBIMBAIOTCA H3 MaTepHajioB, Koppo3uectonkux k UFg, wunu
3allMUIAI0TCA MOKPBITHEM M3 TaKHX MaTepHaJlOB.

) JloByluku:

CneunanbHO TMNpelHa3HaYeHHbIE HMJM  IOATOTOBJICHHblE  TPYOKHU
BHYTpeHHUM nuaMeTpoM 1o 12 mm (0,5 nroriMa) nJisi U3BJIEUCHHUS rasa
UF; u3 poropHo#t Tpy6sl mo Merony Tpy6ku IluTto (T.e. ¢ oTBepcTHeEM,
HarpaBJICcHHbIM Ha KPYrOBOM IOTOK ra3a B POTOPHOH Tpyde, K NMpUMepY,
mocpencTsoM wu3ruba KoHIla pafgHdalibHO pAaCIOJIOXXEHHOH TpPYOKH),
KOTOpble MOXHO HPHKDENHTb K IHEHTPaJbHOHW CHCTEME H3BJIEYECHUS
raza. TpybOKH M3rOoTOBJIEHbl M3 MaTepHaloB, Koppo3uecToMKHUX K UFj,
HJIM 3allIMLUIAIOTCS MTOKPLITHEM H3 TaKHX MAaTEPHAJIOB.

CneumanbnHo npeXHa3Ha4YeHHbIe HIH TIOArOTOBJIEHHBIE
BCIOMOraTe/lbHblE CHCTEMBl, O0OOpymOoBaHME M KOMIIOHEHTBl MJIs
HCHOJIb30BaHMs Ha ra3oleHTPUPYXKHON YCTaHOBKE MO 00oraleHHIo

BBOIHOE 3AMEYAHUE

BcnioMorarenbHble  cHCTeMbl, 00opymoBaHMEe U  KOMIIOHEHTHI
ra3oleHTpHUbY>XHOH YCTaHOBKH MO OOOrallleHHIO MPENCTaBIsIOT cOO0M
CHCTEMbl YCTaHOBKH, Heob6xomuMble nmisi momaud UF, B neHrpudyry,
IJISl CBSI3H OTHEJIbHBIX LIEHTpHUdYr MeXny cob6oy ¢ Uelblo o6pa3oBaHUs
KackafgoB (WM cTymeHeH), UTOOLI OOCTHYb OoJiee BBLICOKOIO
oboralilieHdss U U3BIeYb “mponykT” U "xBocThl” UF¢ u3 ueHTpudyr, a
TakKe oOoOpymoBaHHe, HeoOXonHMMoe xJjsi IIpHUBENEHHSI B JEHCTBUE
LeHTpUdYr HUAM [Jis YIpaBlIeHUS YCTAaHOBKOH. O6eruHo  UFg
HcnapsieTcss M3 TBepObIX BElIEeCTB, IIOMELIIEHHbIX BHYTDH
MojorpeBacMbIX aBTOKJIaBOB, M IlojlaeTcsd B rasoobpasHor ¢dopme K
LeHTpUdyraM yepe3 CHCTEMY KOJUJIEKTOPHBIX TPYOONPOBONOB KacKana.
"IIponykt” u "xBocThl” UF,, mocrynarpliime U3 IeHTpUudbYr B BHIE
ra3oo6pasHbIX  HOTOKOB,  TaKXe NIPOXONAT  4Yepe3  CHCTEMY
KOJIJIEKTOPHBIX TpPyOOIpPOBONOB KacKala K XOJOIHBIM JIOBYIIKaM
(paGoTaromuM 1pH TemnepaType okono 203°K (-70°C)), rame oHu
KOHIIEHCHDPYIOTCA M  3aTeM TIIOMEINAalTCd B  COOTBETCTBYIOLIHE
KOHTeHHepb! IJI51 TPAHCIOPTHPOBKH MIIH XpaHeHHs. Tak Kak yCTaHOBKa
1o o6oralieHUI0 COCTOUT W3 MHOTHX ThICSY LIEHTPHDYr, cOOpaHHBIX B
Kackajpl, co3naloTcs MHOTOKHJIOMETPOBLIE KOJLIIEKTOPHbBIE
TPyOGONpOBOAbl KacKalloB C ThICSIYaMH CBapHbLIX 1IIBOB, NpPHYEM CXeMa
OCHOBHOM YacTH HMX COENHHEHHHM MHOIOKPAaTHO IIOBTOPSETCS.
O6opynoBaHue, KOMMOOHEHTHI " CHCTEMbI TpyOOIIPOBOJIOB
U3TOTOBISAIOTCS € COOJIIOIEHHEM BBICOKMX TpeOOBaHUH K BaKyyM-
IVIOTHOCTH U YUCTOTE 06pabOTKH.
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5.2.1.

5.2.2.

5.2.3.

CucreMpl Moxayu/CHCTEMBI OTBOAA 'TIPOAYKTa" M "XBOCTOB"

CHCI.IPI&JIBHO npenHa3HadyCHHBIC HIIH IMOAIrOTOBJICHHbBIC
TE€XHOJOTHYECKHE CHUCTEMBI, BKJIIIOYAIOLIHE!

[IMTAOLIHE aBTOKJaBbl (MJIH CTaHIMH), MCHOOJb3yeMble IS
nonay UF¢ B kackanmsl HeHTpudyr npu pasieHHH no 100 xIla
(15 dyHT/KB. OIOMM) M NIpU cKopocTH 1 Kr/4y unu 6olee;

necyb6aumMatopbl (MM XOJIOOHbIE JIOBYLIKH), HCIOJIb3yeMble IJIs
BeiBeneHuss UF, wu3 kackagop mnpu pasieHdH no 3 klla
(0,5 dynt/xB. nonMm). JlecybnumMaTtopbl COCOOHBI OXJIaXKIAThCH
mo 203°K (-70°C) u narpeBathbes no 343° K (70°C);

Crangun  “nponykta” H  “xBocToB” HCIIOJIb3yeMble IS
?
nepeMellicHuss UF; B KOHTEHHEDHI.

DTa ycTaHOBKa, oO6opymoBaHHEe H TpyOOIIPOBOABl  IOJHOCTBIO
u3roTaBiuBapTcs U3 cTolkuX K UF¢ MaTepHanoB HIH 3alllHLIAIOTCSA
nokpeiTieM Hu3 HUX (cm. [NOACHHUTEIIDHOE 3AMEYAHHE «x
OaHHOMY pasJeily) C COOJIIONEeHHMEM BBICOKMX TpPeGOBaHHM K BaKyyM-
IUIOTHOCTH U YHCTOTE 06pabOTKH.

MamuHHbBIe CHCTEMBI KOJLUIEKTOPHEIX TPyOOIpOBOJOB

CrienpanpbHO TpenHa3HayeHHble HJHM IOOTOTOBIEHHBIE CHCTEMBbI
TPYOONpPOBOOOB H KOJUIEKTOPOB Insi ynepXaHuss UF¢ BHyTpH
HEeHTPHPYXHBIX KacKaJoB. DTa ceTb TpPyOONMpPOBOIOB OOBIYHO
MpeNCTaBIsIeT COO0OH CHCTEMY C "TPOMHBIM” KOJIIEKTOPOM, H KaXXjas
LeHTpudyra coegJHHEHa ¢ KaXJbIM M3 KoJUuieKTopoB. ClienoBaTesbHO,
cXeMa OCHOBHOM YaCTH HX COCIHHEHHSI MHOTOKPaTHO IIOBTOPSIETCS.
OHa noJiIHOCTbIO HU3roTaBiIHBaeTcsi U3 cTOMKHX K UF¢ Matepuanor (cMm.
[TOSACHUTEJIbBHOE 3AMEYAHHME k HacTosmieMy pasgeny) c
cobiitofeHHEM BBICOKMX TpPeGOBaHHH K BaKyyM-TUIOTHOCTH M YHCTOTE
06paboOTKH.

Macc-cnieKTpoMeTpbl/MCTOYHHKH HOHOB mist UF

CreumnanbHO IIpenHa3Ha4YeHHbIe HJIM IONATOTOBJIC€HHbIE MarHHUTHBIE HJIHU
KBaJIpymoJibHble MacC-ClIEKTPOMETPbI, CIOCO6HBIE TTPOU3BONHUTD IIPSIMOH
oT6op mpo6 TmomaBaeMoM Macchl, “mponykra” UM "XBocToB” U3
razoBpIX noTokoB UF¢ u obinanalolipe NoJIHBIM HaGOPOM CleAYIOLIHUX
XapaKTepHUCTHK:

1. yIeJibHas paspeliaiolias cnoco6HOCTh Mo Macce cBhile 320;
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5.2.4.

5.3.

2. colep>XaT HUCTOYHHUKH HOHOB, H3rOTOBJICHHBIC H3 HHXpoMa HIIH

MOHEJIST HJIH 3alUMlUeHHble TOKPbITHEM M3 HHX, HJIH
HUKEJINPpOBaHHELIE;

3. colep>XKaT HOHHU3AaIlMOHHblE HCTOYHHKH ¢ ©OoMOapaupoBKOH
5JIeKTPOHAMHU;

4. colepXXaT KOJUJIEKTOPHYIO CHCTEMY, NMPHUTOMHYIO AJIsI H30TOMHOIO
aHaJIh3a.

IIpeo6pazoBaTen YacTOTHI

[Ipeo6pa3oBaTeny 4YacToTsl (Tak>Xe H3BECTHble KAaK KOHBEPTODbI HUJIH
HHBEPTODHI), CIEIHANILHO IpedHa3sHauYeHHbIe HIJIA MOATOTOBIECHHbIE NI
IIMTaHHs] CTATOPOB IBUTaTellel, ONpeNeNeHHbIX B MoanyHkTe 5.1.2. d),
UMM YacTH, KOMIIOHEHTBhl U IOACcOOpDKH TaKHX IpeoOpa3oBaTesel
YacTOThI, o6J1aalollie NOJMHBIM HaOOpOM ClIeNYIOLUX XapaKTEePUCTUK:

1. MHorodasHbIA BeIxon B nuanasoHe ot 600 mo 2000 I'u;

2. BbICOKasi CTaOMJIBHOCTL (CO cTabHMJH3allMeld YacTOThl Jydlle
0,1%);

3. HU3KHWEe HeJMHeHHble HCKaXXeHus: (MeHee 2%);

4. K05¢d PUILIHEHT NoJie3HOro nercTBus cabilie 80%.

ITOSICHUTEJIBHOE 3AMEYAHUE

IlepeuyncineHHoe Bbillle O0GOpYNOBaHHE BCTYIlaeT B HEINOCPEINCTBEHHBIN
KOHTAKT ¢ TeXHonoruyeckuM rasoM UF¢ unnu HemocpencTBEeHHO
yIpaBisieT paboTol NeHTpUdYr U NMPOXOoXIeHHEM rasa oT IeHTpudyru
K LeHTpHdyre u U3 Kackaga B KacKaf.

Kopposuectorikue kK UF; MaTepHalnhbl BKIIOYAOT HEPXXKaBEIOLIYIO CTallb,
QJIOMHHHH, aJIIOMHUHHEBbIE CIJIaBbl, HUKEJIb HJIH CIUJIaBbl, conepXKalllue
60% u 6olee HUKENS.

CrneuManbHO TpegHasHaYyeHHblE MJH TIOArOTOBJIEHHBIE COOPKH H
KOMIIOHEHTBI /151 HCTIOJIb30BaHUs NpH razonudgdy3HoOHHOM o6oraleHuH

BBOIOHOE 3AMEYAHHE

Ilpu raszomuddy3snoHHOM MeTolle pasnelleHHsT M30TOINOB YypaHa
OCHOBHOH  TEXHOJIOTHYEeCKOH COOpPKON  SIBJSIETCSI  CIEIHaJIbHBIN
MOPHUCTBIM  rasoguddy3uoHHbIH  OGapbep, TEIUIOOOMEHHHK  IJIs
oXJlaXKJIeHHs Ta3a (KOTOphlM HarpeBaeTcs B TIIpollecce CXXaTHS),
YIUIOTHUTEJIbHbIE KJallaHbl M peryJHpyIolIde KJjalaHbl, a TaKkXe
TpYyOONPOBOHI. Ilockonsky B raszomu¢pdpy3MOHHOH TEXHOJOTHH
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5.3.1.

5.3.2.

5.3.3.

HCIIOJIb3YeTCs inecmcbmpnc*rmﬁ ypaH (UF;), Bce ob6opynoBaHue,
Tpy6onpoBoabl U IOBEPXHOCTH H3MEPHUTEJBbHBIX NPUOOpPOB (KOTOphble
BCTYMAalOT B KOHTAaKT C Ta30oM) MOJIXHBI HM3roTaBIMBaTbCs H3
MaTepHalloB, COXpaHSILIUX cTabUIbHOCTh NpH KoHTakTe ¢ UF.
l'azonuddys3noHHasi yctaHOBKAa COCTOMUT U3 psila TaKMX c60pPOK, Tak 4TO
HX KOJIHYECTBO MOXeT ObITh BaXHBIM IIOKa3aTelleM KOHEYHOIo
npenHa3HayYeHHUs.

TazonuddysnoHHble Gapbepnl

a) CnenuaJsibHO TIpenHa3sHavyeHHbIE HIIH IONTOTOBJICHHBIE TOHKHE,
nopuctele GUIABTPEI ¢ pasMepoM nop 100-1000-A  (aHrcrpem),
tomuuHon 5 Mm (0,2 mroriMa) MM MeHblle, a O Tpy6yaTbix ¢opM
nuamerpoM 25 mm (1 mioWiM) HMIH MeHblE, H3rOTOBJIEHHLIE H3
METAJUIMYECKHX, TIOJIHMEPHBIX HJIH KepaMHYECKHMX MaTepHaloB,
Koppo3uecTroukux K UFg, n

b) cHnenHalbHO NONTOTOBJIICHHBbIE COENHHEHHSA HIJIH IIOPOLUKH IJIs
H3rOoTOBJIEHHS TaKHX OGHUIBTpoB. TakHe coelUHEHHS H TIODPOILIKH
BKJIIOYAIOT HHKEJb HIH CIUIaBbl, comepxaiue 60% unu 6onee HUKeN,
OKcHI, aloMHHHs uIH cTorkue K UF¢ nonHocThio ¢$TOpHpoBaHHBIE
YIIeBOIOPONHbIE MOJHMEDPHI ¢ YHUcTOoTOHM 99,9% uMnu Golee, pasMepoM
yacTHll MeHee 10 MKM ¥ BBICOKOH OIHOPDOOHOCTBIO YacTHI] IO
KPYIHOCTH, KOTOpbIe CHEUHANIbHO IMOATOTOBJIEHBI IJisi H3TOTOBJICHHS
razongud¢y3HoHHBIX 6apbepoB.

Kawmeprn1 nuddyzopoB

CrneuHaibHO IpeNHa3HaYeHHbIE HIH IIONTOTOBIICHHBIE TIepMETHYHBbIE
UHJIHHAPUYECKHe cocynbl puaMeTpoM Oojee 300 Mm (12 mrolimoB) H
onuHon ©Gosee 900 mm (35 mrOWMOB), HMNH MNpPSIMOYTOJbHBIE COCYIbI
CPaBHHUMBIX pa3MepoB, UMEIOLLHNE ONHH BIYCKHOM M JBa BBIIYCKHBIX
narpy6ka, IMaMeTp KaXJIOoTo M3 KOTOphIX Gonee 50 MM (2 mroiiMa), nis
MOMELEHUSI B HUX raszonuddy3HoHHBIX 6apbepoB, H3TOTOBJIEHHBIE H3
cronkux K UF¢ MaTtepnanoB UM 3alliMlllcHHbIE TIOKPHITHEM M3 HHX, H
IpeiHa3HaYeHHbIe IJISI YCTAHOBKH B  TOPH30HTAJIbHOM  HIIHU
BEPTHKAJIBHOM IMOJIOXEHHH.

Koxvmpeccopbl H ra3oyBKH

CnenuanpHO TMpegHa3Ha4YeHHble HJIH IOATOTOBIEHHBIE  OCEBbIE,
LeHTpoOeXXHble HIH OOBEMHBIE KOMIIPECCOPBI, HJH Ta300yBKH ¢
MPOM3BOINMTEILHOCTEIO Ha Bcoce 1 M°/MHH HIM 6ollee UF, u ¢
IaBJleHUeM Ha BbIXxode HO0 HeckolbKHX coTreH Klla (100 ¢pyHT/KB.
IIOMM), IpeNHa3HaYeHHBIC OJIs JOJITOBPEMEHHOMN DKCIIyaTalldM B cpelle
UF¢ ¢ anextponBuraTeseM cOOTBETCTBYIOLIEH MOILIHOCTH HIH 6e3 Hero,
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5.3.4.

5.3.5.

5.4.

a TakXe OTHeJibHble COOPKH TaKMX KOMIIPECCOPOB H ra3olyBOK. OTH
KOMIIpECCOPhl H ra30lyBKH MMeEIOT Nepemnal naBieHHus oT 2:1 mo 6:1 u
u3roraBiuBaloTcss U3 cToMKHX K UF¢ MaTepHayloB WM NOKDPHIBAIOTCA
UMHU.

YnnorHeHns BpamjarommMxcs BajioB

CneuManpHO IIpefHasHaYeHHbIE HJIH TONrOTOBIICHHbIE BaKyyMHbIe
YIJIOTHEHHUSs], yCTAaHOBJIEHHbIE Ha CTOPOHE II0JlayH U Ha CTOPOHE BbIXOHa
IJIS VIUIOTHEHHS Bajla, COENHHSIOLIEro poTop KoMIlpeccopa WM
ra3ogyBKH C TIPHBONHBIM IBHraTelIeM, C TeM UYTOObl OOGECIEYHTH
HaJle>KHYI0 FepMeTH3al{Io, IpeJOTBpalllalollyl0 HaTeKaHHe BO3JyXa BO
BHYTPEHHIOIO KaMepy KOMIIpeccopa HJAM TIa3oNyBKH, KOTOpas
HanonHeHa UF,. Takue yninoTHeHHs OOBIYHO IIpOEKTHDPYIOTCS Ha
CKOpOCTh HaTekaHHsi OydepHoro raza MeHee 1000 oM’ /MUH
(60 mioitm’/MuH).

Tennoo6meHnuky mys oxnaxnenus UF,

CnenuanpHO IpeIHa3HayYeHHbIE HIIH IIOJTOTOBJICHHbIE
TEIUIOOOMEHHHUKH, U3roTOBJICHHbIC U3 cTOMKHX K UF¢ MaTeprHanoB HIIU
MOKPBIThIE HMH (32 HCKJIIOYEHHEM HepXKaBelollleHd CTajlH), HJIH MEIbIO,
HIIH NI06bIM COYETaHHEM DTHX METAIJIOB H pacCYUTaHHBIE Ha CKOPOCTbh
H3MEHEeHHs] JaBJIeHHs, olpenensioliero yreyky, MeHee 10 I1a
(0,0015 ¢yuT/kB. mioM) B 4yac npu Inepenane papiaeHuss 100 kIla
(15 dyHT/KB. OIOHM).

CneunanbHO npegHa3HayeHHbIe HIIH MOATrOTOBJICHHBIE
BCIIOMOraTeJIbHbIE CHCTEMBI, OOOpyHOBaHMe M KOMIIOHEHTBI IS
HCTOJIb30BaHMS NpH razonuddgysHoHHOM 0GoraeHHH

BBOOHOE 3AMEYAHUE

BcrioMmorartesbHble CcHCTEMBI, o00OpynoBaHWE H KOMIIOHEHTBI IJIs
razogu¢ Py3MOoHHBIX YCTAHOBOK ITO OOOTrallleHHIo MPEeNCcTaBiasSioT cOOOH
CHCTeMBbl  yCTaHOBKH, Heo6xomumple 1 nomaydn UF, B
razogudpdpy3voHHyI0 CcOOpKY, OJS CBSI3H OTHEJbHBIX COOPOK MEXIY
cobol M oOpa3oBaHMSI KacKaloB (HIH CTylNeHeH) C LEeJbo
MOCTENIEHHOro0  IOCTHUXEHHs Oojiee BBICOKOro oboraleHHs H
u3BieyeHust “npouykrta” u “xBocroB” UF¢ us 1nuddy3noHHbIX
KacKaJoB. Beuny BBICOKOHMHEPIIHOHHBIX XapaKTEePUCTHUK
11ddy3HnoHHBIX KackalloB Jwboe mpepbiBaHHe HX paboThl, 0COOEHHO
HUX OCTaHOBKa, IPUBOJAT K cepbe3HbIM mnociiencTeusiM. ClienoBaTellbHO,
Ha razonu¢py3uoHHON YCTAaHOBKE BaXXHOE€ 3HayYeHHE MMEIOT CTpOoroe M
[NIOCTOSSHHOE [IoIep>XaHMe BaKyyMa BO BCeX TEXHOJIOTHYECKHX
CHCTEMaX, aBTOMaTH4yecKas  3alllyTa OT aBapH¥M HU TOYHOE
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5.4.1.

5.4.2.

aBTOMAaTH4YE€CKO€ DpPEryJHpOBaHHE IIOTOKa rasa. Bce »TO INPpHUBOIHUT K
HCO6XOJ1PIMOCTH OCHAIIICHHA YCTaHOBKH OOJIBLIMM  KOJIMYECTBOM
CIICLIHMAJIBHBIX H3MCDHUTCJIbHBIX, PEryYJIUPYIOLIHNX H YHOPaBJISAKLINX
CHCTCM.

O6siyno UF¢ wucnapsiercs W3 NWJIHHIPOB, NOMELICHHBIX BHYTPH
aBTOKJIABOB, M MoOJaeTcsi B razoobpa3Hol ¢popMe K BXOIHBIM TOYKaM
yepe3 CHCTeMY KOJIJIEKTOPHBIX TpyborpoBomoB Kackaua. “IIponykt” u
"xBoctel” UF,, mocrymarouime u3 BBIXOOHBIX TOYEK B  BHIE
ra3oo6pa3HbIX IIOTOKOB, IIPOXONSAT Yepe3 CHCTEMY KOJIIEKTOPHBIX
TpyOOINpOBONOB KacKala JHOO K XOJIOOHBIM JIOBYUIKaM, JHOO K
KOMIIPECCOPHBIM CTaHIMSAM, e razoobpa3ublil notok UF cxuxaercs
M 3aTeM TIIOMelllaeTcsi B COOTBETCTBYIOLIIME KOHTEeHHeDbl IJIA
TPaHCMIOPTUPOBKH MJH XpaHeHUss. [lockonbky razomuddysnoHHas
yCTaHOBKa II0  oboralleHHI0  HMeeT  OOJIBLIOE  KOJIMYECTBO
razonuddPy3HOHHBIX COOpPOK, COOpaHHBIX B KacKagbl, CO3JaloTcs
MHOTOKHMJIOMETPOBbIE KOJUIEKTODHBIE TpPyOONpoOBONBI KacKaloB C
ThICSIYaMHM CBapHbIX 1IBOB, IPHYEM CXeMa OCHOBHOH YacTH HX
COCIMHEHUN MHOTOKpaTHO noBTopsieTcsi. O60pymoBaHHe, KOMIIOHEHTHI
H CHUCTEMBI TPYOOIIPOBOIOB H3TOTOBJISIOTCS C COOJIIONCHHEM BBICOKHX
Tpe6GOBaHUHM K BaKyyM-IUIOTHOCTH M YHCTOTE 0OpaboOTKHU.

CucreMsl moga4yn/cucremMsl oTBoa "'mpoayKra' B "XBOCTOB"

CneluanbHO NpeJHa3HaYeHHbIEe 158)07¢ MOrOTOBJICHHbIE
TEXHOJIOTHYECKHE CHCTEeMbl, CIIOCOOHBIe paboTaTh INPU JaBJIEHHH
300 I1a (45 dyHT/KB. OIOFIM) HJIIM MeHee, BKJIIOYas:

MUTAIOLIe aBTOKJaBbl (MJIM CHCTEMbI), HCIIOJIb3yeMble IJIS
nonayud UF¢ B rasonud dpysroHHbIe KacKapl;

necybiuMaTopbl (MM XOJIONHBIE JIOBYLIKH), HCIIOJIb3yeMBble IJIS
BbiBegeHUsT UF; 13 rasonu¢pdysnoHHBIX KacKaloB;

cTaHIMH oxXxuxeHus, rue UF, B rasoo6pasHont popMe U3 Kackana
COXMMaeTCsl M OXJIaXKIaeTCsl IO KHIKOI'O COCTOSIHHUSA;

CTaHUMH “mpomykTta” MWJIH "“XBOCTOB”, HCHOJIb3yeMble IUJIS
nepemelieHust UF, B KoHTeHHepHI.

CucTeMbl KOJUIEKTOPHEIX TPyOOIIPOBONOB

CneunanbHO IpenHa3HayeHHbIe WJIK MOATOTOBJIEHHBLIE CHCTEMBI
TPYOOIPOBONOB U CHUCTEMBI KOJJIEKTOPOB IJis ynep>XaHust UF¢ BHyTpH
razonudPpy3moHHBIX KacCKaloB. 3JTa CETb TPYGOIPOBONOB OOBIYHO
MpencTaBiseT cobol CUCTEMY C “IBOMHBIM” KOJJIEKTOPOM, CAe KaXXmas
ssYerKa CoeJMHEeHa C KaXXJIbIM M3 KOJIJIEKTOPOB.
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5.4.3.

5.4.4.

5.4.5.

BakyyMHbIe cHCTeMBI

a) CrneuuanpHO TpelHa3HaYeHHble HJIM TOATOTOBJICHHblE KpPYIIHBIE

BaKyyMHble MAaTUCTpaJld, BaKyyMHble KOJIJIEKTOPbl M BaKYYMHBbIE
3 3

HacoChbl MPON3BOTUTENILHOCTbIO S M /MHH. (175 dbyT /MHUH.) unu 6oJee.

b) BakyyMHble Hacochbl, CellHaJbHO NpedHa3HauyeHHbIE OJIS PaboThI
B comepxallenn UF; aTMochepe M H3roToBlIeHHBIE H3 ATIOMUHHUSA,
HUKeEJIS WM CIUIaBOB, colepxkallux 6oiiee 60% HUKeJs HIH TOKDBLITHIE
HMU. DTH Hacocbl MOryT OBbITb HIH pOTaI_II/IOH.HbIMI/I, 50747
IMOPUIHEBBLIMH, MOTYT HMETh BBITECHSIIOLIMEe H (PTOPHCTO-YIJIEpONHbIE
VIUIOTHEHHUSI, a TaKXXe B HHX MOIYT IIPHCYTCTBOBaTh CIlelMaJIbHbIe
paboyre XHUIKOCTH.

CneunanbHbie CTONIOPHBIC H PEryJIHpYIOIHe KliallaHbI

CrnendalbHO TIpelHa3HaYeHHbIEe MJIM IONTOTOBJICHHbIE pYy4YHbIE HIIH
aBTOMaTHYEeCKHe CTOMOPHBIE U pPeTryJHpYIOLIHe KJlallaHbl CHJIb(POHHOTO
THIIa, H3rOTOBJIEHHble U3 CTOHKHX K UF¢ MaTepHaynioB, THaMeTpOM OT
40 mo 1500 MM (1,5 mo 59 mo¥iMoB) nJiss YCTAaHOBKH B OCHOBHBIX H
BCIIOMOTATEeJIbLHBIX CHCTeMaX Tra3onuddy3HOHHBIX YCTAHOBOK IIO
oforalleHHIO.

Macc-cnekTpoMeTpbl/HcTOYHNKH HOHOB Aist UF

CroeunanbHO npeqHa3HaueHHble MJIM INOITOTOBJI€HHbIE MarHUTHbIE HIIU
KBaJIpyNoJIbHbIE MacC-CIEKTPOMETPHI, CIIOCOOGHBIE TTPOHU3BOIUTh NPSIMOH
ot6op mnpo6 momaBaeMoHW Macchl, “mnponykra” MM “XBocToB” u3
ra3oBbiX notokoB UF,; u obnamaroliiue MOJHBIM HabGOpOM CIIENYIOLIMX
XapaKTepPHUCTHK:

1. yIelibHasi pa3pelampllasi cmocoOHOCTh Mo Macce cBbIle 320;

2. COlep>KaT HCTOYHUKH HOHOB, H3IOTOBJICHHBIE M3 HHXPOMa MIIH
MOHeJII WJIHM  3alllMllieHHble TOKPBITHEM M3 HHUX, HJIH
HHKEJIMPOBaHHbIE;

3. Colep>XaT MOHM3alL[HOHHble HMCTOYHHKH ¢ OoMOapIHpPOBKOH
3JIEKTPOHAMHU;

4. colep>XXaT KOJIJIEKTOPHYIO CHCTEMY, INPHUTONHYIO NJs M30TOIHOIO
aHaJH3a.

[TOACHUTEJIBHOE 3AMEYAHUE

[IepeuncneHHoe Bbllle 0OOpymOBaHHE BCTYNaeT B HENOCPENCTBEHHBIN
KOHTakKT ¢ TexHojoruyeckuM rasoM UF,, 5160 HemocpencTBEHHO
peryjupyeT IOTOK B TIpeleliaXx KacKaga. Bce IoBEepXHOCTH, KOTOpbIe
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5.5.

BCTYIIAlOT B KOHTAaKT C TEXHOJIOTHYECKHMM Ta3oM, IEeJIHKOM
H3roTaBlIMBalOTCsl M3 CTOMKUX K UF¢ MaTepualoB MJIH MOKPHIBAKOTCS
UMH. [Ins uened pasgesioB, OTHOCALIMXCS K Tra3onHudPy3HOHHBIM
ycTpoHMCTBaM, MaTepuaibl, Kopposuecrorikue K UFy, Bxiamoouaror
HEp>KaBeOUIYIO CTajlb, AJIIOMHHHH, aJIOMHHHEBbIE CIJIaBbl, OKCH]I
aJIIOMHHHUSA, HUKEJIb HIH CILIaBbl, cofepxalive 60% unu 6osiee HUKeNs,
a TakXe crorkue Kk UF¢ nmonHocTeio ¢pTopHpoBaHHbIE YII€eBOIOPOIHEIE
IIOJIUMEDHI.

CI'ICl.lHaJ]bHO NIp€AHAa3HaA4YCHHbIC HJIH TIIOATOTOBJICHHBIC CHCTCMBI,
oGopynonamle H KOMIIOHCHTBI JIAI HCMOJB30OBaAaHHAA Ha YCTaHOBKaX
a’3poaJHHAMHYECKOI'O o6oramemm.

BBOJHOE 3AMEYAHHE

B npoueccax a®pomHHaMHYecKoro oborallleHHsI CMech ra3006pa3HOro
UFs u nerkoro rasa (Bomopom HJIHM TreJIWH) CXHMaeTcs H 3aTeM
IIPONyCKaeTcsl yepe3 pasielsiollde DJIEMEHThI, B KOTOPBIX H3O0TOIIHOE
paslieJieHHe  3aBeplllaeTCs  IMOCPEACTBOM  IOJIYYEHHS  OOJIBLIHX
LIEHTPOOEXXHbIX CHJI 10 T€OMETPHH KPHBOJIHHEHMHON CTEHKH. Y CIIELIIHO
pa3paboTaHbl JOBa TIpollecca 3TOro THIA: IIPOLIECC  COIIJIOBOTO
pasgeJsieHHUss M IMpoliecc BUXpeBoH Tpy6ku. [Insa oboux mpolleccos
OCHOBHBIMH  KOMIIOHEHTaMHM  KacKalla  pasjieJIeHHS SIBJISIIOTCS
LUJIUHIPUYECKHE KOpmyca, B KOTOPBIX pa3sMelleHbl ClelHalbHble
pa3meyIMTeJIbHble 3JIeMeHTbl (Comla MJIM BHXpeBble TPYOKH), ra30BBIE
KOMIIpeccopbl H TEIUIOOOMEHHHMKH IJIS1 yIaJleHHs obpasylollerocs NpH
cXXKaTuHM Tema. JlJIg aspogMHaMHYECKHX YCTAaHOBOK TpebyeTcs LieJbli
psi TAKUX KacKamoB, TaK YTO MX KOJHYECTBO MOXKET CIYXHTh BaXXHBIM
yKasaTeJieM KOHEYHOTO HCITOJIb30OBaHH . [Tockonbky B
a®poJlMHaMHUYECKOM IIpolecce ucrnoib3yeTcsi UF;, moBepxXxHocTH Bcero
060pynoBaHHs, TPYOONPOBOOOB H U3MEPHTENbHBIX NPHGOPOB (KOTOphIE
BCTYIIalOT B KOHTAaKT C€ Tra30oM) JOJXKHBI H3roTaBJIHMBaThCA H3
MaTepHaJIOB, COXPaHSAIOLUIUX YCTONYHUBOCTh NIPH KOHTakTe ¢ UF,.

[TOACHUTEJIBHOE 3AMEYAHUE

[lepeuyucneHHble B HacTOsSILIEM pasfgelie 3JEMEHThl BCTYNaloT B
HEIIOCPEINCTBEHHbIH KOHTaKT C TeXHojlorHuyeckum rasoM UF¢ nu6o
HEMOCPEICTBEHHO PpEryJupyloT IIOTOK B IIpeneliax KacKapga. Bce
NOBEPXHOCTH, KOTODPble BCTYIAalOT B KOHTAKT € TEXHOJOTHYECKUM
ra3oMm, LIeJJMKOM H3TOTaBlMBaloTCs U3 cToORKHX K UF¢ MaTepHanoB, win
3alllM1lleHb] [TOKPBITUEM H3 TaKMX MaTepHanoB. Jlis menern pasmena,
OTHOCSILUEroCss K D3JIEeMEHTaM a3pOodHHaMHYECKOro o6orallleHus,
koppo3suectorikue K UF¢ maTepuansl, BKIOYaOT Melb, HEPXKAaBEIOILIYIO
CTalb, aJIOMHUHUH, aJlOMHHHEBbIE CIUIaBbl, HHUKEJb MJIH CIUIABHI,
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5.5.1.

5.5.2.

5.5.3.

5.5.4.

cogepxaipe 60% wunu 6oiiee HUKeNs, a TakXe cToHkHe K UF,
MOJIHOCThIO (PTOPHPOBAaHHbBIE YIIIEBONOPONHBIE MOJIHMEPDI.

PaSJIC.TIl/ITC.TIBHLIC coria

CrneuunanbHo NMpenHasHaYeHHbIE HJIHM ITONTOTOBJICHHbIE pa3ieJIUTEIIbHbIC
comia U ux cb6opku. PaspgenuTtespbHbIE COMJa COCTOSIT M3 LUEJIEBUIHBIX
HM30THYTBHIX KaHAJIOB ¢ paguycoM H3ru6a meHee 1 mm (o6v1yHO oT 0,1 mo
0,05 mMm), kopposuectoikux K UF,, W HMeolHUX BHYTPEHHIOIO
pPeXYlIYI0 KPOMKY, KOTOpasi paslielisieT NMPOTeKaUIMN Yyepes cOIIo ras
Ha IBe ppaKIMH.

BuxpeBbie TpyOKH

CnienyanbHO TIpefHa3HayeHHble HJIM TOITOTOBJIEHHBIE BHXPEBBIE
TpYyOKH H HX cOOpKH. BuxpeBble TpyOKH HMEIOT IIUIHHAPHYECKYIO UIIH
KOHycoo6pa3Hyio ¢GhopMy, H3TOTOBJeHbI H3 KopposuecTonkux K UFg
MaTepHalloB HMJIM 3alllHleHbl NOKPhITHEM H3 TaKHX MaTepUalloB U
HMerT guaMeTp oT 0,5 cM 10 4 CM NpH OTHOLIEHWH NJHHBI K JUaMETPY
20:1 unu MeHee, a TakXe ONHO HJIH OoJiee TaHTeHUHAJIbHOE BXOIHOE
oTBepcTHe. TpyOKH MOTYT OBITH OCHallleHbl OTBOJAMH COILIOBOTO THIIa
Ha OHOM HJIH Ha 060HX KOHIIaX.

I[TOSACHUTEJIBHOE 3AMEYAHHUE

[IuTaTenbHBIA ra3 IOCTYNaeT B BHXPEBYIO TPYyOKy IO KacaTeJbHOH C
ONHOIO KOHIla MJM Yepe3 3aKpyyHBalollve JIOMaTKU HJIH Yepes
MHOTOYHCJIEHHbIE TaHTeHIHaJlbHbIEe BXOOHbIE OTBEPCTHS BIOJb TPYOKH.

KoMrpeccophl H ra3onyBKH

CnenyanbHo TmpegHa3HayeHHble MJH IOATOTOBJIECHHBIE  OCEBbIE,
HeHTpUdYXHble HIH OOBEMHBIE KOMIIpECCOPbHl HJIH Ta30lyBKH,
U3TOTOBJIeHHbIe M3 Koppo3uecToHkKHX K UF, Martepuanos, HIH
3alllilIeHHble MMOKPBbITHEM U3 TaKHX MaTepHaJloB,
MMPOHU3BOAHUTEIBHOCTbIO Ha BXome 2 M’/MHH uIH 6ollee cMecH UF¢ n
Hecyllero rasa (BoIopof UJIH TeJIHH).

I[TOSAICHUTEJIBHOE 3AMEYAHHUE

Takue KoMIIpeccopbl U Ia30dyBKH OOBIYHO HMEIOT Ieperan MaBJICHHS
ot 1,2:1 mo 6:1.

YmnorHenus Bpalialolniuxcsi BaJllIOB

CHCHH&HBHO Np€aHa3HaY€HHbBIC HJIH TIOATOTOBJCHHBIC YIINIOTHCHHA
BpallalOLIUXCsI BaJIOB, YCTAaHOBJICHHBIC HAa CTOpPOHEC TIIOJayd H Ha
CTOPOHE€ BbIXOJa IJid VYIINIOTHEHHA Bajla, COCOHHAOLIEIoO pPoToOp
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5.5.5.

5.5.6.

5.5.7.

KOMIIpeccopa HJIM POTOpP ra3ofyBKH C NMPHBONHBIM JIBHraTejieM, ¢ TEM
yToGbl OO0CECIeYHTh HaleXHYI0 TIepMETH3alldlo, MNpeloTBpPallalolIyIo
BBIXOJT TEXHOJIOrHYECKOro ra3a MJIM HaTeKaHHe BO3MyXa HJIH
YIUJIOTHSIOLLIETO Ta3a BO BHYTPEHHIO KaMepy KoMIIpeccopa HJIH
rasolyBKH, KoTopas 3amnoyiHeHa cMecbio UF¢ B Hecylllero rasa.

TenI00OOMEHHHMKH I OXJaXKIEHMS rasa

CnenuanbHoO [IpeqHa3HaYeHHbIE HIIH IOArOTOBJIEHHbIE
TCIUIOOOMEHHMKH, H3TOTOBJICHHble M3 Koppo3uecToMkux K UFg
MaTepHaJIOB MJIM 3alllHlIeHHbIe TOKPLITHEM H3 TaKHMX MaTepPHAJIOB.

KOX(YXH pa3ieaaIoluX 3JIEMEHTOB

CneuuasibHO IMpegHa3Ha4YeHHbIE HJIH IOITOTOBJIEHHbIE  KOXYXH
pasgelsoLINX JEMEHTOB, H3rOTOBJIEHHbIE U3 Koppo3uecToRKHX K UF;
MaTepHAJIOB HJIM 3alllHLICHHBIX MOKPBITHEM H3 TaKHX MaTepHaJloB, IJs
NIOMELIICHHS B HUX BUXPEBbIX TPYOOK MJIM Pa3leIMTEIbHBIX coMell.

[TOACHUTEJIBHOE 3AMEYAHUE

OTH KOXYXH MOTYT IMpPENCTaBJiSATh COGOM IHJIHMHIPHYECKHE KaMepbl
nuamMeTpoM ©Oosee 300 MM H  giuMHOM Goilee 900 MM uaM
NpsAMOYroJibHble KaMephbl CpaBHHMBIX pa3MepoB H MOTYT OBITb
NpeaHa3HayeHbl IS YCTAHOBKH B FOPH30HTAIBHOM HJIM BEPTHKaJIbHOM
TTOJIO>KEHHH.

CucreMbl mogayn/cHCTEMb] OTBOAA "MIPOAYKTa" H "XBOCTOB"

CneumasnbHo npenHa3HayeHHbIe HITH MOArOTOBJICHHBIE
TEXHOJIOTHYECKHE CHCTEMBbl HJIH obOopylnoBaHHEe IJII OOOraTHTEJIbHBIX
YCTaHOBOK, H3roTOBJICHHbIe M3 Koppo3suecToikux K UF, marepuanos
WM 3alllMUICHHBIX TIOKPBITHEM U3 TaKMX MaTepHaJIOB, BKJIIOYAIOLIHE:

a) IHUTamollde aBTOKJIaBbl, NNE€YH HJIH CHCTEMbI, HCNOJIb3yeMble sl
nmonayd UF¢ nns mpoiiecca o6oraliesus;

b)  nmecy6iuMaTopbl (MJIM XONONHbIE JIOBYLUKH), MCIONb3yeMble st
BoiBelleHUs1 Harpetoro UF, u3 mnpouecca ob6orallleHHs nis
MOCJIENYIOLIEero IepeMellleHH

C)  CTaHLUUHM OTBEPXICHUS HIIH OXMXKEHHS, HCIOIb3yeMble IJIst
BbiBeneHust UF; u3 mponecca o6orallleHHss IyTeM CXaTHS H
nepesoga UF¢ B >XHIKyI0 HIIM TBEPAYIO GOPMY;

d) craHuuMM “npomykKTa” HJIH “XBOCTOB”, HCIOJIb3yeMble mJs
nepeMeliedusi UF, B KOHTeNHEDDI.
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5.5.8.

5.5.9.

5.5.10.

5.5.11.

CHcTeMbl KOJLUIEKTOPHBIX TPyOONPOBOHNOB

CnenuanbHO TIpegHa3HayeHHble WM IIOOrOTOBJIEHHbIE CHCTEMBI
KOJINIEKTODHBIX TPYOOIIPOBOINOB, H3rOTOBJIEHHBbIE H3 KOPPO3HECTOHKHX
kK UFy MarepnanoB MM 3alllUllIcHHbIe IOKPBITHEM M3 TaKUX
MaTepuaiioB, nysa ynepxaHus UF¢ BHyrpm aspomuHaMHUYecKHX
KacKaJoB. 3Ta ceThb TPYOOINpOBOIOB OOBIYHO IIPENCTaBisieT cobou
CHUCTEMY ¢ "IBOMHBIM” KOJIJIEKTOPOM, Iie KaXXJIbIH KacKal HJIH TpyIrna
KaCKalloB COeIHUHEHbI ¢ KaXXIbIM H3 KOJIJIEKTOPOB.

BaKYYMHI:IC CHCTEMBI H HAaCOChI

a) CnenuanbsHO NpenHa3HaYeHHbIE WIH IONTOTOBJICHHbIE BaKYYMHBIC
CHUCTEeMBbI, IPOU3BOOHUTEJBLHOCTHIO Ha BXxoe S M’/MHH HIH 6oJee,
COCTOSILIIME K3 BaKYyMHBIX MarvcTpajied, BaKyyMHBIX KOJIJIEKTOPOB H
BaKYYMHBIX HacocOB, H NpelHa3sHayeHHble IJs paboThl B colep>KallluX
UF, rasoBbIx cpenax.

b) BakyymMHBle Hacochl, cHeHHaJIbHO IHpegHa3HayeHHble HIHU
[IOArOTOBJIEHHLIe IJis paboThl B comepxkamux UF4 rasopsix cpemax u
H3TOTOBJIEHHbIE H3 Koppo3uecToMKux K UFg MaTtepuanos uiu
3alIMIIEHHBIX MOKPBLITHEM M3 TaKHX MaTepHaloB. B »TuUXx Hacocax
MOTYT  HCIOJIb30BaThbCsl  (PTOPUCTO-YIJleponHble  YIJIOTHEHUS M
crlellMaJibHble paboyne XHIKOCTH.

CHCHH&JIBHBIC CTOIIOPHBIC H PETrYJIHPYIOUIHE KJIallaHbl

CnennanbHble NpedHa3sHauyeHHble HIIM IONTIOTOBJICHHbIE pY4YHbIE HIH
aBTOMAaTHYECKHE CTOIIOPHbIE M PEryJHUpPYIOLIHe KJalaHbl CHJIIbPOHHOTrO
THIIa, M3rOTOBJICHHbIE M3 Koppo3uecToMKHXx K UF¢ mMaTepuanos uiu
3all{LIeHHbIE TOKPHITHEM H3 TaKHX MaTepHasoB, DHaMeTpoM oT 40 no
1500 MM 1715 MOHTa>Xa B OCHOBHBIX M BCIIOMOTraTeJIbHBIX CHCTeMax
YCTAaHOBOK a®pOJJMHAMHYECKOIo oboralleHus.

Macc-cnekTpoMeTpbL/HcTOMHUKH HOHOB 1ist UF,

CrneumanpHo npenHasHayeHHble HIH MOATOTOBJICHHbIE MarHUTHbIE HUIIH
KBaJIpyNoJIbHbIE MaCC-CIIEKTPOMETDAI, CIIOCOOHBIE TPOHU3BONUTH NPSIMON
ot6op mnpo6 mnojmaBaeMoW Macchl, "“npongykTa” HIH "XBOCTOB” H3
ra3oBbIx NnotokoB UF, u obGnamaroliiie nmosHBIM HabopoM CIIENYIOLIIUX
XapaKTEepUCTHK:

1. yIellbHasl pa3pelllalolllasi CIOCO6GHOCTH 1o Macce cBhllue 320;

2. colep>KaT MCTOYHHUKH HOHOB, M3TOTOBJIE€HHbIE H3 HHXpOMa HJIH
MOHeJIS HJM  3alllHlIeHHble TOKPbITHEM M3 HHUX, HJIH
HUKEJINPOBaHHLIE;
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5.5.12.

5.6.

3. comepKaT HOHH3allHOHHbIE HCTOYHHKH ¢ 60MOGapIHpOBKOH
3JIEKTPOHAMH;

4.  cojepXXaT KOJUIEKTOPHYIO CHCTEMY, NPHTOOHYIO IJIS H30TOIHOTO
aHaJH3a.

Cucrems! orgeneHns UF ot Hecymiero rasa

CrneyualbHO npegHasHayeHHbIE HIIH MOArOTOBJIEHHbIE
TeXHOJIOTHYecKHe cHcTeMbl nias oTmeineHus UF¢ ot Hecywero rasa
(Bomopona WIIH TeJIHs).

[MOACHUTENIBHOE 3AMEYAHUE

DTH CHCTEeMbl NpelHa3sHauyeHbI OJIS COKpauleHHs comepxaHus UF, B
HecylleM rase 00 OOHOHM YacTH Ha MHJUIHOH HJIHM MeHee H MOTYT
BKJIIOYATh TaKoe 000pyNoBaHHe, KaK:

a) KpPHOIeHHble TEIJOOOMEHHHKH M KpHOCENapaTopbl, CIOCOOHbBIE
co3naBaTh TeMnepaTyphl -120°C unu MeHee, UIu

b) OJOKH KDHOT€HHOTO OXJaXHEHHS, CIOCOOHBIE CO3IaBaTh
temnepatypsl -120°C unu MeHee, UIH

c) ONOKHM pasgeJHUTeNbHBIX COMNeJl HJIH BHXPEBBIX TPYOOK s
otneneHuss UF¢ oT Hecyllero rasa, iy

d) xosonHbIe JIOBYLIKH UF, croco6HbIe co3laBaTh
temnepatyps! -20°C uinu MeHee.

CneunanpbHO TpefHa3HadYeHHble MJIHM TOATOTOBJIEHHBIE CHCTEMBI,
obopyaoBaHHe M KOMIIOHEHTBHI HIJsl HCNOJb30BaHHA Ha YCTaHOBKAax
XMMHMUYECKOro o6MeHa HJIM HOHOOOMEHHOro 00oramieHns

BBOIOHOE 3AMEYAHHUE

He3HauutensHoe pasiHyHe H30TONOB ypaHa IO Macce IPHBOIHT K
HeOOJbIIMM H3MEHEHHSAM B paBHOBECHH XHMHYECKHMX peaKIHH,
KOTODPble MOTYT HCHOJIb30BaTbCS B KayecTBe OCHOBHLI IJIS pa3felleHHs
HM30TOIIOB. YcnewHo paspa6oTraHo QBa IIpoliecca: XHIKOCTHO-
XHUIOKOCTHBIN XHMHYECKHHM OOMEH M TBepHO->KHIKOCTHBIA HOHHBIA
oOMeH.

B npouecce XHIKOCTHO-XHIKOCTHOIO XHMMHYecKoro o6MeHa B
NIPOTHBOTOKE  TPOHCXONHUT  B3aHMONEHCTBHE  HECMELINUBAIOLIUXCS
XKHIKUX ¢a3 (BOOHBIX HIH OPraHHYECKHX), YTO NPHUBOIHUT K 3hdeEKTy
KacKanHpoOBaHMS THICAY CTalWM pasnelieHUsi. BonHas dasa coCTOUT U3
XJOpHIa ypaHa B pacTBOpe COJISHOM KHUCIJIOTBI, opraHuyeckas d¢asa
COCTOUT K3 DKCTpareHTa, comepKallero XJIOpHUI ypaHa B OpraHMYECKOM
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5.6.1.

pactBopuTteiie. KoHTakTHRIMH (DUIBTpaMH B pa3NeIMTEIbHOM KacKane
MOTYT SIBJSTbCS XHMIKOCTHO-KHIAKOCTHbIE O6GMEHHbIE KOJIOHHB! (TaKHe,
KaK UMITYJIbCHbIE KOJIOHHBI C CETYATHIMH TapeJIKaMH) HIIH XHUIKOCTHBIE
LIeHTpUYXHble KOHTaKTHble (HIBLTPHI. Ha o6oux KoHIax
pasneMTeNIbHOIO KacKana B lLiendX obecrieyeHUs pedloKca Ha KaXaoM
KOHIle HeoOXooMMbl XHMHYECKHe IIpeBpallleHHs] (OKHCJIeHHE H
BOCCTaHOBJIeHHMe). [JlaBHasi 3ajaya KOHCTPYKIIMUH COCTOHT B TOM,
yTOOBl He HOMNYCTHTb 3arps3HEHHs TEeXHOJOTHYECKHMX TIIOTOKOB
HEKOTOPbIMH HOHaMH MeETaJUIOB. B CBsA3M € 3THM HCIIOJIb3YIOTCS
IUIaCTHKOBBIE, IIOKPBIThIE  IIJIaCTHKOM  (BKJIIoYasi IIpHMEHEHHE
(bTOPHPOBAaHHBIX YIJIEBONOPOIHbLIX IOJIHMEPOB) H/WIM MOKPLITbIE
CTEKJIOM KOJIOHHBI U TPYOOIIPOBOIBI.

B TBepmo->KMOKOCTHOM HOHOOOMEHHOM Iipolecce oboralieHue
IOCTUraeTCcs MMOCpPeNCTBOM ancopbuuu/mecopOiuu ypaHa Ha
CIIellMaJIbHOM, OYeHDb GBICTPO NEeHCTBYIOLIEH HOHOOOMEHHOH CMOJie MU
ancopbeHTe. PacTBop ypaHa B COJISHOHM KHMCJIOTE€ M IpYrHe XHMHYECKHUE
peareHThl IIPONYCKAIOTCS 4Yepe3 IHIHHIPHUYECKHE oOoraTUTENIbHbIE
KOJIOHHbI, cogep>Kalllie YIUIOTHEHHbIEe CJIOH ancopOeHTa. Ins
rofalep>XaHWsl HENPEPBIBHOCTH Ipollecca Heob6xoguMa CHCTeMa
pediokca B IeNsIX BbICBOOOXIEHHS ypaHa M3 ancopbeHTa oOpaTHO B
XKHIKHHA TIOTOK, ¢ TeM 4YTOObl MOXHO 6bIIO cobpaThb "HpPOAYKT” H
"XBOCTBI". DTO JIOCTHTaeTCsl IIyTeEM HCIIOJIb30BaHHUS ITOAXOMSIILIAX
XAMHYECKHX  pEareHTOB  BOCCTAHOBJICHHsSI/OKHCJICHHUS, KOTOpbIe
IIOJIHOCTHIO pPEreHEpHUpPYIOTCSI B pasfelIbHbIX BHELIHHX MeTIsIX H
KOTOpble MOIYT YaCTHYHO pereHepHpOBaThCsS B CaMHMX HM3O0TOIHBIX
pas3neNUTeNIbHBIX KOJIOHHAaX. IlpucyTcTBHe B T1Ipoliecce ToOpSIYHX
KOHLIEHTPHPOBAaHHBLIX PAaCTBOPOB COJISHOM KHCIOTHI TpebyeT, 4YTOOBI
obopynoBaHHe ObIJIO M3rOTOBJIEHO M3 CHEIHAJIbHBIX KOPPO3HECTOMKHX
MaTepHAJIOB MJIM 3alllHIIECHO MMOKPBLITHEM H3 TaKHX MaTEepHAaJIOB.

2KMnKocTHO-KHAKOCTHRIE 0OMEHHBIe KOJIOHHBI (XMMHUYECKHA 0OMeH)

IIpoTHBOTOYHBIE  XHIKOCTHO-KHIKOCTHblE O6MEHHBIE  KOJIOHHBI,
UMeliiie MEXaHHYeCKHH CHIIOBOHM BBOJ, (T.e. HMIIYJIbCHbIE KOJOHHBI C
CeTYaTbIMH TapelkaMH, KOJIOHHbI C TapeJIKaMH, COBeplIalolLIUMHU
BO3BPaTHO MNOCTYHaTeJbHble IBHKEHHS, MU KOJIOHHBl C BHYTPEHHHMH
TYpDOMHHBIMH CMECHTEJISIMH), CIIelHalIbHO TMipelHa3HaYeHHbIE HIIH
MOJArOTOBJIEHHbIE IJis oborallleHHs ypaHa ¢ MCIOJIb30BaHHEM IIpollecca
XHMHYECKOTOo oOMeHa. Insi KOpPpO3HOHHOH YCTOMYHBOCTH K
KOHLEHTPUPOBAHHBIM PacTBOPaM COJISTHOM KHCJIOThI 3TH KOJIOHHbI H HX
BHYTPEHHHUE KOMIIOHEHTHI H3rOTOBJIEHbI U3 IMOOXOISIIHUX I1J1aCTHKOBbIX
MaTepHaJIoB (TaKHX, KaK (pPTOpHpPOBaHHbBIE YIJI€BONOPOIHbIE MOJIHMEDHI)
WA CTeKJla MJH 3alldlleHbl TMOKPLITHEM H3 TaKHX MaTEpHAJOB.
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5.6.2.

5.6.3.

KosoHHbI cripoeKTHpPOBaHbl Ha KopoTKoe (30 cekyHI HJIM MeHee) BpeMs
IIPOXOXIEeHHs B KacKaJe.

IlenTpudyXKHbIE  XKHIKOCTHO-XKHAKOCTHBIE KOHTaKTHbIEe  (HIBLTPBI

(XMMHYeCKHH 0OMeH)

lleHTpHdYyXHbIE XHUIKOCTHO-XKHUIKOCTHBIE KOHTAaKTHBIE (DHIBTPBHI,
CMeL{HAJIbHO MpeIHa3sHaYeHHble WIIH MOArOTOBJICHHBIE OJIA oOorauleHUs
ypaHa ¢ MCNOJb30BaHHEM Mpollecca XHMHYeCcKoro obMeHa. B Takux
KOHTaKTHbIX (pHUJIbTPaX HCHOOJIb3YEeTCS BpallleHHe MOJId MNOJIYYeHUS
OpraHMYEeCKHX M 3XKHIKHX IIOTOKOB, a 3aTeM LeHTpo6GeXHas cuja OJjs
pasleJIeHus! das. Hnst KOPPO3HOHHOM CTOMKOCTH K
KOHLIEHTPUPOBAHHBIM pPacTBOPaM COJISHOM KHCJIOTBI KOHTaKTHBbIE
(GUIBTPBI HU3TOTABJIMBAIOTCS M3 COOTBETCTBYIOLIHMX IIJIACTHKOBBIX
MaTepHaJioB (TaKHX, KaK (GTOPUPOBaHHbIE YIII€BOAOPOIHbIE MTOJIUMEDHI)
HJIM TMOKPBIBAIOTCS UMM MJIH CTekJIoM. lleHTpudyXHbIEe KOHTaKTHbIE
(UNBTPHI CIPOEKTHPOBaHbI Ha KopoTKoe (30 cekyHI HIJIH MeHee) BpeMs
IIPOXOXIEHHs B KacKaJe.

CucreMbl M oGOpyNOBaHHMe [JIi BOCCTAaHOBJIEHMSI ypaHa (XMMHYECKHI
oOMeH)

a) CnenuanpHo MNpenHa3sHayeHHbIEe MJIH IIOOTOTOBJIEHHBIE SYEHKH
9J1eKTPOXHMHYECKOro BOCCTAaHOBJICHHMS IJIS BOCCTAaHOBJIEHHSA ypaHa M3
OOHOTO BaJICHTHOTO COCTOSIHMSI B Npyroe Ijis oGorallleHHs ypaHa C
HCITOJIb30BAaHUEM IIpOLlecCa XMMHYECKOTO obMeHa. MaTepHaibl syeek,
Haxonsuluecss B KOHTAKTE C TEXHOJIOTHYECKUMH pPacTBOPaMHM, INOJIXKHBI
ObITh KOPPO3HECTOMKHUMH K KOHLEHTPHPOBAaHHBIM pacTBOPaM COJISITHOM
KHCJIOTBI.

[MOACHUTEJIBHOE 3BAMEYAHUE

KaTtogHbpli oOTcek SYEHKHM HOJXeH OBITh CIPOEKTHPOBaH TaKHUM
06pa3oM, YTO6BI MPEeNOTBPAaTHTH IIOBTOPHOE OKHCIICHHE YypaHa Jo 6olee
BBICOKOI'O BaJIeHTHOro cocTtostHHA. Jls1 yoep>XaHHsS ypaHa B KaTOIHOM
OTCeKe siYeliKa MOXET HMeTh HeNpOHHIaeMylo mOHadparMeHHYIO
MeMOpaHy, HM3TOTOBJICHHYI M3 CICIHAILHOrO KaTHOHHO-0OMEHHOro
MaTepHana. KaTtom CcOCTOMT H3 COOTBETCTBYIOLLIETO TBEPIOro
IMpOBOIHKHKA, TAKOIO, KaK rpadHrT.

b) ChoeumanbHo NpenHa3HayeHHble HIH I[IOOTOTOBJIEHHBIE CHCTEMBI
i wusBnevenus U™ wua OPraHMYECKOTO IIOTOKa, peryJIHpOBaHUS
KOHLIEHTPaLiHH KHCJIOTHI ' 1St 3aIOJIHCHU S siyeek
9JIEKTPOXUMHUYECKOTO BOCCTAaHOBJIEHHS Ha NPOH3BOICTBEHHOM BBIXOIE
Kackaja.
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5.6.4.

5.6.5.

TIOSCHUTEIbHOE 3AMEUYAHUE

DTH CHUCTEMBI COCTOST U3 0OOPYIOBaHHUS DKCTPAKIMH DacTBOPHTEIIEM
IJS OTIOHKH U™ us OpraHHUYECKOro IIOTOKa B XHUIKHH pacTBOD,
o6opynoBaHUsT BbINApUBaHUSA H/WIM JApyroro o60OpyHoOBaHHUSA MJIsA
OOCTUXEHHUSI PEryJUpOBKH H KOHTPOJISI BOIOPOOHOrO IIOKa3aTelis, H
HacOCOB HJIM NPYTHUX YCTPONCTB IlepeHOCa [JIsi 3alloOJIHEHHUSl siyeek
3JIeKTPOXHUMHYECKOTO BOocCTaHOBJIeHHs. OCHOBHas 3ajaya KOHCTPYKIIMH
COCTOMT B TOM, YTOObI H30€XaTh 3arpsi3HEHHS IIOTOKa >XKHIKOCTH
HOHaMH  HEKOTOpPhIX METaJIJIOB. CrnenoBaTelIbHO, T€  YacTH
o6opynoBaHHS CHCTEMBbI, KOTOphIE HaXoNsiTCI B KOHTAaKTe ¢
TEXHOJIOTHYECKHM TIOTOKOM, M3TOTaBJIHMBAIOTCS M3 COOTBETCTBYIOLHHX
MaTepHalioB (TaKHX, KaK CTEKJIO, (TOPHpPOBaHHblE YIJIEBOIOPOIHbIC
IIoNIMMephbl, Ccyiabdar nonHdeHuNa, cyabdoH noauddupa H
MMPOIIMTAHHBIA CMOJION rpadUT), HIIN 3alHUIIEHB] ITOKPBITHEM M3 TaKHX
MaTepHaJioB.

CHcTeMbI IOATOTOBKM NMHTaHUA (XMMHYECKMH 0OMeEH)

CrienyManbHO NpenHa3HaYCHHbIE HJIH IOITrOTOBJEHHbIE CHUCTEMbI MOJIs
IIPOM3BOJCTBAa ITMTATEAbHBIX pacTBOPOB XJIOpHMIa YypaHa BbICOKOH
YHUCTOTBHI IJIS YCTAHOBOK IO pa3lelJICHHIO H30TOMNOB YpaHa METOIOM
XHMHYECKOro o6MeHa.

MMOACHUTEIIBHOE 3AMEYAHUE

DTH CHCTEMBI COCTOSIT U3 060pYIOBaHHUS NIJIsl PACTBOPEHHUS, DKCTPAKIIUH
pPacTBOpHUTEIJIEM H/HUIH HOHOOOMEHHOro o6opymoBaHHs IJIA OYHUCTKH, a
TakXe 3JCKTPOJIUTHYECCKHUX SiUeeK IJIS BOCCTAHOBJICHHS U unu U™ B
U”. B »Tux cmcTemax IIPOH3BOASITCA pPacTBOPBHI XJIOpPUOA ypaHa, B
KOTODPBIX CONCPKHUTCS JIMLIb HECKOJbKO YacTeld Ha MHIIJIHOH
METANJIMYECKHUX BKJIIOYEHHUH, TaKHX, KaK XpOM, »>KeJjle30, BaHanuH,
MOJMUOOEeH W OPYTHX IBYXBaJ€HTHBIX MX KAaTHOHOB HJIM KAaTHOHOB C
6oJiblllell  BaJIEHTHOCTBIO. KoHcTpyk1IIHOHHBIE MaTepHallbl  IJIs
DJIEMEHTOB CHCTEMBI, B KOTOpOoH oOpabaTbiBaeTcs U*? Bbicokoit
YUCTOTBI, BKJIIOYAIOT CTEKJO, (PTOpHpOBaHHBIE YIJIEBOOOPOIHbIE
NOoJIUMepbl, TIpadHUT, TNOKPBLITHIH  IOJUBHHHI-CYJIbdATHBIM  HIH
noiu3¢pHUp-cybGOHHBIM IIJIACTHKOM H INPOMHTAHHBIA CMOJIOH.

CucTeMBI OKMCIIEHHS ypaHa (XMMHYECKMH 0OMeH)

CnenManbHO mNpeqHa3HaYeHHBIE HJM MONTOTOBJIEHHBIE CHCTEMBI IJIsi
okucnenus U” s U™ IOJs1 BO3BpallleHHWs B KackKal pa3leJIeHHUS
HU30TOIIOB YypaHa B Ipollecce oOorallleHHsT MeTOOOM XHMHYECKOro
obMeHa.
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5.6.6.

5.6.7.

[MTOACHHUTEIIBHOE 3AMEYAHUE
DTH CUCTEMbI MOTYT BKJIIOYAaTh TaKHe BIIEMEHTBI, KaK:

a) obopyloBaHHe IJII KOHTAaKTHPOBAaHHUS XJopa H KHCJIopoda cC
BOIHBIMH 3¢ dJIroeHTaMH U3 000pYIOBaHHSA pasuesIcHHS H30TOIOB
M 9KCTpakIIMH oOpa3oBaBlllerocs U™ B obeIHEeHHBIH
OpraHHYecKHH MOTOK, BO3BpAllaIOLLHHCS H3 IPOH3BOINCTBEHHOIO
BbIXOMa KacKaja,

b) obopymoBaHHE, KOTOpOe OTHEJNSeT BONY OT COJISHOM KHCIOTBI,
yToOBI BOIa M KOHIIEHTPHPOBaHHAas COJIsHasi KHCJIOTa MOTJIH Obl
OBITh BHOBb BBEIEHbI B IPOLIECC B HYXKHBIX MECTax.

BricTpo peardpyiolie HMOHOOOMEHHBIE CMOJIBL/afcopOeHTsl (MOHHBIM
oOGMeH)

BricTpo pearupyloiiiie HOHOOOMEHHBIE CMOJIbI HJIH alCOpPOEHTHI,
clelidajibHO NpeJHa3HauyeHHble HJIH MOIATOTOBJIEHHBIC IJis o6orauleHUs
ypaHa C HCIOJIb30BaHHMEM Mpoliecca HOHHOToO OOMeHa, BERJIIOYas
IIOPUCThIE CMOJIBI MAaKpOCETYaTOH CTPYKTYPbl H/HJIH MeMOpaHHbIC
CTPYKTYpbl, B KOTOpbIX aKTHBHbIE TIpYIIbl XHMHYECKOro OOMeHa
OrpaHHYeHbl IOKPHITHEM Ha TIIOBEPXHOCTH HEAKTHBHOM IOPHCTOH
BCIIOMOTAaTeJIbHOM CTPYKTYpbl, H OPYTHe KOMIIO3UTHbIE CTPYKTYpPbl B
nwb6oH 1mnpHeMieMor ¢opMe, BKJIOYash YacTHIBI BOJIOKOH. IT1H
HOHOOOMEHHBIE CMOJIbl/ancopOeHThl HMeroT guaMeTphl 0,2 MM HIH
MeHee M JIOJDKHBI OBITb XHMHYECKH CTOMKMMH IO OTHOIUEHHI K
pacTBOpaM KOHIEHTPUPOBaHHOH COJISHOM KHCJIOTBHI, a TakKxXxe
OOCTaTOYHO IpOYHbBl (HU3MUYECKH, C TeM YTOObI HMX CBOHCTBa He
YXyILIaJHCh B OOMEHHbIX KoJIoHHaX. CMmoubl/alcopOeHThl CrieliHalbHO
NpenHa3sHa4YeHbl NJIS1 MOJIYYeHHsI KMHETHKH O4YeHb OBICTPOro oOMeHa
H30TONOB YypaHa (OJHTEJBHOCTh mNoJyoOMeHa MeHee 10 ceKyHm) H
o6J1amaroT BO3MOXHOCTBIO paboTaTh IIPH TeMIepaType B IHara3oHe OT
100°C mo 200°C.

HoHooOMeHHBIE KOTOHHE]I (HOHHBIM 0OMeH)

LunuHOpHYyecKHe KOJIOHHBI pgHamMeTpoM ©Ooiee 1000 MM pgis
yIep>KaHUS M TONNCP>XXKaHHUS 3aIlOJIHEHHBIX CJI0€B HMOHOOOMEHHBIX

CMOJ1/aicopOEHTOB, CIIeLIHaIbHO npenHa3HaYeHHbIE HITH
MOJArOTOBIIEHHble OJi1 oforalleHHss YypaHa C HCIOJIb30BaHHEM
HOHOOOMEHHOro npollecca. DTH KOJIOHHBI HM3TOTOBJIEHBI U3

MaTepHaIoB (TaKHX, KaK THTaH HJIH (TOPHPOBAaHHbIE YIIE€BOMLOPOIHbLIE
MOJIUMEpPBI), CTOMKHMX K KOPPO3MH, BBI3bIBAEMOH pacTBOpPaMH
KOHIIEHTPUPOBAaHHOM COJISHOW KHCJIOThI, HJIM 3alllMllieHbl ITOKPBITHEM
M3 TaKHUX MaTepHajloB M CINOCOOHBI paboTaTh IIPH TEMIIEpaType B
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5.6.8.

5.7.

nuanaszoHe oT 100°C pgo 200°C wu gpasnenuu Bollie 0,7 MIla
(102 dyHT/KB. OIOHM).

Honoob6MeHHbIe cHcTeMbl pediniokca (MOHHBIA OOMeEH)

a) CrneudalbHO NpeNHa3sHayeHHbIe HJIH IOATOTOBJIEHHbIE CHCTEMBI
XUMHUYECKOTO HJIH 3JIEKTPOXUMHUYECKOTO BOCCTAaHOBJIEHUS IJIs
pereHepanuy  peareHtra(oB) XHMHYECKOTO  BOCCTaHOBJICHHS,
ucrolyib3yeMoro(bIX) B KacKaJgaXx HOHOOOMeHHoro ob6orauieHus
ypaHa.

b) ChneuuaibHO IpenHa3HayeHHbIe HJIH IIOTOTOBJIEHHBbIE CHCTEMBI
XUMHYECKOTO HMJH  DJIEKTPOXHMMHYECKOTO OKHCJIeHHS  OJs

pereHepauuu peareHTa(OB) XHUMHUYECKOTO OKHCIJICHHS,
ucnojb3yeMoro(blX) B KacKaJlaXx HOHOOOMeHHoro ob6orallleHus
ypaHa.

[TOACHUTEJIbHOE 3AMEYAHUE

B mpoilecce HOHOOOMEHHOTO oforalieHHs B KayecTBe
BOCCTAHaBJIMBAIOLIIET0 KAaTHOHa MOXET HCIOJIb30BaThCsl, HaIpHUMep,
TPEXBaJICHTHBIH THUTaH (Ti+3), U B OTOM cJlyyae BOCCTaHOBHUTEJIbHAs
cucTteMa 6yneT BbIpabaTbhIBaTh Ti" TIOCPENCTBOM BOCCTAHOBJIEHH S Ti™.

B rmpomecce B kauyecTBe OKHCIHMTENSI MOXET HCNOJIb30BaThCS,
+3
HallpuMep, TpexBalleHTHoe XeJje3o (Fe ™), © B 3ToOM cilyyae cHCTeMa
+3 : +2
OKHCJIeHUsI OyneT BhipabaTeiBaTh Fe ~ mocpencTBoM okuciieHHs Fe ~.

CHCHH&J’ILHO npeaHasHaueHHbIC HNJIH NMOATrOTOBJIICHHBIC CHCTCMBI,
oGopynosaHne H KOMIIOHCHTBI [JJI1 HCNIOJIBb3OBAaHHA B JIAa3€pPHBIX
o6oraTUTeIbHBIX yCTaHOBKax

BBOJJHOE 3AMEYAHHUE

CylwiecTBylOUIHe CHCTEMBI JJIS OOOraTHUTEJIbHBIX IIPOILIECCOB C
HCIIOJIb30BaHUEM JIa3epOB HEJISATCS Ha JB€ KaTEerOpHH: Te€, B KOTOPBIX
paboyen cpeloM SIBJISIOTCS Mapbl aTOMapHOI'O ypaHa, U Te, B KOTOPBIX
pabouell cpenoM SBJSIOTCSA IIapbl YpPaHOBOro coefuHeHHs. O61UMH
Ha3BaHUSIMH IJIS TaKHUX IIPOLIECCOB SBJSIIOTCS: IepBasl KaTeropus -
JlazepHOe paslielieHHe H30TONOB MO0 MeTony aToMapHbIX napos (ALVIS
unu SILVA); Bropast Kareropus - MOJIEKYJSDHBIH METOJ J1a3epHOIO
pasgeneHusi usoronoB (MLIS umu MOLIS) u xumuyeckas peakuus
IIOCPENICTBOM H30UpaTEJIbHON IO M30TONaM Jla3epHOHM aKTHBAaLlMH
(CRISLA). Cucremsl, o6opynoBaHHe ¥ KOMIIOHEHTb! IIJIsI YCTaHOBOK
JlazepHOTo O0OrallleHUs BKJIIOYAKT: a) yCTpOHCTBa IJIs NolayHd NapoB
MeTaJUIMYecKoro ypaHa (s W30HUpaTeJbHON (OTOMOHH3AIINH) HIIH
YCTPOHUCTBa [Jid IIONAaYd [ApOB ypaHOBOro coeNHHeHHUs  (njs
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5.7.1.

5.7.2.

doTogucconMallHH WM XHMHYECKOH aKTHBalldiH); b) ycTpo#cTBa mjisd
cbopa oboralieHHOro H O6eOIHEHHOIO MeETaUIMYECKOro ypaHa B
KayecTBe "mpoOykTa” M “XBOCTOB” B IlepBOM KaTE€rOPHMH H YCTPOHCTBa
IJIst c6opa pas3yIoKEeHHBIX HJIM BbIUIENIUIHNX H3 peaKlMH COCIHHEHHH B
KayecTBe "“mpomykra” W Heob6paGOTaHHOTO MaTepHajla B KadecTBe
“XBOCTOB” BO BTODOHM KaTeTOpHH;, C) paboyHe JIa3epHBIE CHCTEMbI IJIs
U36HpaTeJILHOTO BO30O Yy XX eHUS H30TOIIOB ypaHa-235; 5
d) o6bopynoBaHHe MJIs1 IOOTOTOBKH IIOJayd M KOHBEPCHH IIPOAYKTA.
BcnencTBue CIOXHOCTH CHEKTPOCKONHH aTOMOB H COEIHHEHHH ypaHa
MOXXET MOTpe6OBaThCS HCIIOJIb30BaHHE JIIO60OM M3 P2 HMEIOLIUXCS
J1a3epHbIX TEXHOJIOTUM.

[MTOACHUTEJIBHOE 3AMEYAHUE

MHorue U3 KOMIIOHEHTOB, ITEPEYHCIIEHHBIX B DTOM pa3feiie, BCTYNAIOT B
HEIMOCPEICTBEeHHbIN KOHTAKT C ITapaMH METAUIHYECKOI'o ypaHa WM C
XKHUIKOCTBIO, HJIM C TEXHOJNOTHYECKHM rasoM, coctosilium u3 UF¢ unnm
cmecu u3 UF¢ 1 gpyrux raszos. Bce moBepXHOCTH, KOTOpbIe BCTYIAIOT B
KOHTakT ¢ ypadnoM wuind UF, nNoJHOCTBIO H3rOTOBJIEHbI U3
KOPpPO3HECTOMKHX MaTepHaJIOB HJIM 3allMIeHbl MOKPBHITHEM H3 TaKHX
MmatepuainioB. Jlna nened paspgelia, OTHOCSALIErocss K KOMIIOHEHTaM
obopynoBaHMUs OJIsl JlazepHOro oOorailieHHsi, MaTepHallbl, CTOMKHE K
KOpPpPO3HH, BBI3BIBAEMOM MNapaMH WJIH >XHIKOCTSMH, COIep>XalluMH
METAJJIMYECKHUH ypaH HJIHM YpaHOBbl€ CIUIaBbl, BKJIIOYAIOT IOKPBITHIH
OKCHIOM HUTTPHS TIpadHUT M TaHTAI;,; M MaTepyallbl, CTOHKHEe K
Koppo3uH, BbI3biBaeMoN UF, BKJIIOYalOT Melpb, HEPIXXKaABEIOUIYIO CTallb,
aJIIOMHHUH, aJIIOMHHHUEBbIE CIIJIaBbl, HUKENIb HJIH CIUIaBbl, comepXKalllie
60% Hukensi U 6osee, H croikue K UF; nmonHocTei0 PpTOpHpOBaHHBIE
yIJ1€BOZOPOMIHbIE IIOJIUMEDHI.

CucreMbl BbIIapuBaHus ypaHa (ALVIS)

CneuyanbHo IpenHa3HaYeHHbIE HJIM IIONTOTOBJIEHHBIE CHCTEMBI
BbINIapUBaHUS ypaHa, KOTODbl€ COIEPXKAT BBICOKOMOLLHBIE I1OJIOCOBBIE
WM pacTpoBble 3JIEKTPOHHO-JIyYeBble TMYLUIKH C IepefaBaeMoH
MOILLIHOCThIO Ha MHIIIEHb Goyee 2,5 kBT/cMm.

CucreMsl A1st 06paboTKH KHAKoMeTalllIHyeckoro ypana (ALVIS)

CrneuyasipHO IpeqHa3HayeHHble HIJIM IOATOTOBJICHHBIE CHCTEMBI IJIs
0o6paboTKM KHJAKOro MeTajula JMJIS pacl/laBIeHHOrO YypaHa HIH
YPaHOBBIX CIIJIaBOB, COCTOSILUME U3 THUINIEH M  OXJIaXJAIoLUIero
ob6opynoBaHUS IJIST TUIJIEH.
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5.7.3.

5.7.4.

5.7.5.

INOSICHHUTEJIIbHOE 3AMEYAHUE

Turnu U Opyrue KOMIIOHEHTBI 3TOH CHCTEMBI, KOTOpble BCTYNAalOT B
KOHTaKT C pacIUlaBJIeHHbIM YpaHOM MJH YDPaHOBBIMH CILJIaBaMH,
H3rOTOBJIEHbI M3 KOPPO3HECTOMKHMX M TEPMOCTOMKHX MaTEePHaJIOB HJIH
3alIMILEHHBIX TIOKPLITHEM H3 TaKHX MaTepuanoB. JlpuemiieMele
MaTepHanbl BKJIIOYAIOT TaHTaJl, [TIOKPBLITBIA OKCHIOM HTTPHS TIpadHr,
rpacuT, IOKDPBITHIM OKHMCIaMHM IPYTHX pelNKO3eMeJbHbIX 3JIEMEHTOB
(cMm. INFCIRC/254/Rev.1/Part 2, nyHKT 2.7) HJIH UX CMECSIMH.

Arperatel nnsi c6opa "mpoaykra" M "XBOCTOB" MeETaJLIMYECKOro
ypana ALVIS)

CrneuyajibHO IpedHa3HayeHHble HJIM IONTOTOBJICHHBIE arperatbl IJIs
cbopa “mponykTa” U “XBOCTOB” METAINIHYECKOro ypaHa B XXHMIKOH HIH
TBepIoH dopme.

[MTOACHUTEJIbHOE 3AMEYAHUE

KoMnoHeHTBbl 3THUX arperaToB H3roTOBJIEHLI H3 MaTEpPHaIOB, CTOHKHX K
HarpeBy W KOppO3HWH, BLI3bIBAEMOH IapaMH MeTaJLJIMYECKOro ypaHa UM
XHIKOCTbIO, HJIH 3alllMIIeHbl IIOKPBITHEM H3 TaKHX MaTepHalioB
(TakHX, KaK ITOKDPBITBI OKCHIOM HMTTPUS TpadHT HJIH TAHTAI) U MOTYT
BKJIIOYaTh B cebs TpyboIlpoBonbl, KJallaHbl, lOTyllepa, “>Kejnob6a”,
BBOIbI, TEMJIOOOMEHHHKH H KOJUJIEKTOPHBIE IIACTHHBI IJ1si MarHUTHOTO,
9JIeKTPOCTAaTHYECKOI'0 MJIM OPYTHX METOHNOB pa3desleHHS .

Koxyxu pasgenurensHoro Moayas (ALVIS)

CrienpajibHo NnpelHa3sHayYeHHbIe HIIH MOArOoTOBJICHHbIE
LUJIMHIPUYECKHE HUJIH NPSIMOYToJibHble KaMephl IJIS NIOMEIIeHHS B HUX
UCTOYHHKA NapOB METaJlINYECKOro ypaHa, 3J1eKTPOHHO-JIyYeBOH ITYLIKH
M KOJIJIEKTOPOB “rnponykKTa” u “XBoCTOB”.

IOACHHUTEJIbHOE 3AMEYAHUE

OTH KOXYXH HMMEIOT MHOXECTBO BXONHBIX OTBEPCTHH IJIS IOHayH
BJIEKTPONUTAHHUS H BOJIbl, OKHa IJIsl Jla3epHbIX IYYKOB, COeOHHEHHH
BaKYYMHBIX HacCOCOB, a TakKXe IJIS JIHaTHOCTHKH H KOHTPOJS
KOHTPOJILHO-U3MEPHUTEJILHBIX NpHOOpoB. OHH MMEIOT IMPHCIIOCOOJIEHHS
IJISE OTKDPBITHS W 3aKpbITHS, YTOOBI OOECIIeYHTh OOCIy>KHBaHHUeE
BHYTPEHHHX KOMIIOHEHTOB.

CBepX3BYKOBEI€ paclIMpHTenbHb1e coria (MLIS)

CneuunanbHo mpegHa3HayeHHble HJIM TONTOTOBJIEHHBIE CBEPX3BYKOBbIE
paclIMpUTeNbHbIE comia Ois oxinaxneHuss cMmecen UFg m Hecylero
raza go 150°K unu Huxe u Koppo3uectornkue Kk UFg.
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5.7.6.

5.7.7.

5.7.8.

5.7.9.

Konnekropsl npoaykra nartugropucroro ypada (MLIS)

CnenyanbHO IpelHa3HaYeHHbIC HJIH TMONTOTOBJICHHBIE KOJIJIEKTOPbI
TBEpOro mnpouykTa mnsaTHdTopucroro ypaHa (UF;), cocrosiuine H3
buIBTpa, KOJJIEKTOPOB YOApHOTO HMJIH LHMKIJIOHHOIO THIIA HJH HX
coyeTaHHH U KopposuecTonKkHe K cpene UF;/UF.

Komnpeccopst UF6/Hecyiero raza (MLIS)

CneuuanbHO NpengHa3sHayeHHbIE HJIM TONTOTOBJICHHbIE KOMIIPECCOPDI
s cMmecern UF¢ m Hecyuwlero rasa Ojs OJIMTEJIBHOM ®KCIUIyaTallMd B
cpene UF;. KoMNoHEHTB 3THX KOMIIPECCOPOB, KOTOpPbI€ BCTYMNAalOT B
KOHTAaKT C HECYLIMM ra3oM, H3TOTOBJIEHBI M3 Koppo3uecTonkux K UF
MaTepHaJloB WJIHM 3allHlIeHbl MOKPBITHEM H3 TaKHX MaTepPHAJIOB.

YminorHesus Bpainalomuxcsa sajos (MLIS)

CneuuanbHO mNpefHa3sHayeHHbIE HJIH TONTOTOBJIEHHbIE YIJIOTHECHHUS
BpalllaIOllIUXCSl BaJIOB, YCTaHOBJICHHbIE Ha CTOpOHE IMoOmayd H Ha
CTOpDOHE BbIXOIa IJIS YIUIOTHEHHS Bajla, COCIUHSIOLIEro poTop
KOMIIpeccopa C INPHUBOOHLIM JIBHraTelieM, C TeM YToObl 0OGecneyYHTh
HaJleXXHYIO repMeTH3allHIo, IIpeNoTBpallaoLIYIO BBIXOJ,
TEXHOJIOTHYECKOTO Tra3a HJIM HaTeKaHHE BO3JlyXa HJIM YIUJIOTHSIOLIETO
raza BO BHYTPEHHIOK® KaMepy KOMIIpeccopa, KoTopasi 3alloJIHeHa
cMecbio UF¢ 1 Hecyuiero rasa.

Cucremsl ¢propupoBanusa (MLIS)

CneuuanbHO nNpenHa3HaYeHHbIE HMJIH ITOATOTOBJICHHBIE CHCTEMBI IS
dTopupoBanns UF; (B TBepnoM coctossuuu) B UF; (ras).

[TOACHUTEJIbBHOE 3AMEYAHHE

OTH CcHCTeMBbl IIpedHa3HayeHbl MOJs (TOpHpPOBaHHS COOpaHHOTO
nopouka UFs; B UF¢ B nensix mocienyrmouiero c6opa B KOHTEHHepax
NpoNyKTa WJIH IJis Iomayd B OJlokH MLIS 1mng nomoiHHTelbHOTO
oborauleHusl. Ilpy TnpHUMEeHEeHHWH OJHOro ImOIXoJa peaKIHUs
dTOpHpOBaHUS MOXeT OBLITh 3aBepllleHa B IpelellaX CHUCTEMBI
pasfesieHUs] HM30TOINOB, TIOe HOET peakmuss H HEMOCPEICTBEHHOE
H3BJIeYeHHE M3 KOJIJIEKTOpoB "mnponykTa”. IlpM mpMMeHEeHHH Ipyroro
noaxona Iopouiok UFs; MoXeT ObITh H3BJIeUYeH/NIepeMellleH U3
KOJUIEKTOPOB "NIpoAyKTa” B MOOXOOSLIUMA peakTop (HampHMep, peakTop
C TMNBCEBIOOXHUIKEHHBIM CJIoOEM KaTajlu-3aTopa, TIeJIMKOHUIaJIbHBIHN
peakToOp HJIM >KapoBasi OalllHS) B ILeJIAX $TopUpoBaHHS. B oboux
clyyasix Mcnoiyb3yeTcsi obopynoBaHHe NJIs XpaHEHHs H NepeHoca dTopa
(unu Opyrux nmpuemiieMbIX GTOPHDPYIOLIMX peareHTOB) M OJjis cbopa U
nepenoca UFq.
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5.7.10.

5.7.11.

5.7.12.

Macc-cnekrpoMerpsl/ucTouHUKHM HoHOB UF6 (MLIS)

CrneunasyipHO INpedHa3HayeHHbIE UIIH IOATOTOBJIEHHbIE MAarHUTHbIC HIIH
KBaJIpYNOJIbHBbIE MaCC-CHIEKTPOMETPEI, CIIOCO6HBIE IPOU3BOIUTD NPSIMOU
otbop 1mnpo6 nmnomaBaeMON Macchl, “mnpoaykTa” HJIH "“XBOCTOB” H3
razoBblx NoTokoB UF, u oGnagarouine noiHbIM HabOpoM CIemYIOLIHX
XapaKTepHUCTHK:

1. yIoeJbHasl pa3peliarollas ClocoOHOCTE o Macce cBbile 320;

2. comep>KaT HMCTOYHHKH HOHOB, H3IrOTOBJIEHHBIE M3 HHXpoMa HJIH
MOHEJISI HWJIH  3alllHleHHble TOKPBITHEM H3 HHX, HJH
HHUKEJIUDOBaHHLIE,

3. comep>XaT HOHH3aLlMOHHbIE HMCTOYHUKH ¢ OoMOGapIUpoBKOH
3JIeKTPOHaMH;

4. colep>kaT KOJJIEKTOPDHYIO CHCTEMY, IIPHTONHYIO IJISi U30TOIIHOTO
aHaJIu3a.

CucreMbl Nogayy/cHCcTeMBI 0TBOAA "mpoayKra" H "xBocroB" (MLIS)

CneuuanbHO npenHa3HaYeHHbIE HIIH MIOATOTOBJIEHHBIE
TEXHOJIOTHYECKHE CHCTEeMbl HJH 060pyHoBaHHe IJjIsi OOOraTHTebHbIX
YCTaHOBOK, H3rOTOBJIEeHHBIe M3 KopposHuecroiikux K UF; marepuaios,
HIIM 3allHLUIeHHbIX MOKPBITHEM M3 TaKUX MaTepHaJlOB, BKIIIOYAIOIIIHE:

a)  IHTalollHe aBTOKJIAaBbl, II€YH HJIH CHCTEMBbI, MCIOJIb3yeMble NJis
nonayu UF, nist npoliecca oboralieHus;

b) nmecybnuMaTophl (MJIM XOJIONHBIE JIOBYLIKH), MCIOJb3yeMble NJIsi
BeIBeleHHss Harpetoro UF¢ wu3 mnpoliecca o6orallieHus s
MOCNENYIOUIEr0 NTepeMellleHUS ;

C) CTaHIHUH OTBEPXIECHHS MIH OXHXEHHS, HCHOJNb3yeMble IJIs
BoiBemeHMss UF; u3 mpouecca o6orallleHHss NyTeM CXKaTHS H
nepeBona UFs B KUKy MM TBepHOyio hopMy;

d) craHumu “mpogykTa” HJIM “XBOCTOB”, HCIOJIb3yeMble HJIs
nepeMelieHust UF¢ B KOHTCHHEDHI.

Cucrems! otaenennss UF¢ ot Hecyuero rasza (MLIS)

CneunansHO npenHa3HayeHHbIE HITH MIOZTOTOBJICHHBIE
TEeXHOJIorTuYeckhe cucTeMbl mis otrmeineHuss UFg oT Hecyuero rasa.
Hecymium razom moxeT ObITh a30T, aproH MJIM OpPYroM ras.
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5.7.13.

5.8.

[NOACHUTEJIbBHOE 3AMEYAHHUE
DTH cHCTEMBI MOTYT BKJIIOUAaTh TaKoe 00OpYIOBaHHE, KAK:

a) KpHOTeHHble TEIUNIOOOMEHHHKH HJIM KpHOCelapaTophbl, CIIOCOOHbBIE
co3gaBaTh TeMmnepaTyphl -120°C unn MeHee, U

b) O6J0KH KpPHOTEHHOrO OXJIaXIeHHS, CIocOOHble CO3JaBaTh
Temnepatypsl -120°C unu MeHee, HIH

C)  XOJIOTHbIE JIOBYLUIKH UF, croco6Hble cOo3JaBaTh
Temmepatyphl -20°C UM MeHee.

Jlasepnsie cuctemsr (ALVIS, MLIS u CRISLA)

Hascpbx HIIN JIa3€pHBIC CHUCTCMBI, CIICIHAJIBHO IIpE€IHAa3Ha4YC€HHBIC HIIH
NOoAroToBJICHHBIC OJIsI pa3dcCICHUSA H3O0TOIIOB ypaHa.

[TOACHUTEJIBHOE 3AMEYAHHUE

Jlazepsl M BaXHbIe KOMITOHEHTBI Jia3epoB IPH Jla3epHOM IIpoliecce
oborallieHHss BKJIOYAIOT Te, KOTOpbIe oOIpenelieHbl B MNYyHKTe 3.6
noxkyMmeHTa INFCIRC/254/Rev.1/Part 2. JlasepHasi cHcTeMa IIpolecca
ALVIS o06pI1YHO COCTOMT M3 ABYX Jla3epoB: Jia3epa Ha IlapaXx Mend H
Na3epa Ha KpacHTtelsix. JlasepHas cuctema miss MLIS o6s1yHO cocTouT
U3 Ja3zepa, pabGoratouiero Ha CO, HIH 3KCHMEpHOro Jiazepa H
MHOTOXONOBOM ONTHYECKON SYCHKH C BpalllaloOLIMMHCS 3epKajlaMH Ha
o6eux cropoHax. [lng JazepoB HJIM JIa3€PHBIX CHCTEM IIpH 06OHX
npolueccax Tpebyercs cTabHIN3aTOpP CHEKTPOBOHM YacTOThI NJIs1 pabGoThI
B TeUYEeHHE IJIUTEJILHBIX IEPHONIOB BpEMEHH.

Cne[ma.nbﬂo npeagHa3Ha4YCHHBIC HNJIH NMOJITOTOBJICHHbIC CHCTE¢MBI,
o6opy,uOBa}me H KOMITIOHCHTBI OJIs1 HCIIOJIB30BAaHHA Ha 060raTHTENbHBIX
YCTAaHOBKAaX C INIa3MEHHBIM pPa3deICHHEM

BBOJHOE 3AMEYAHHE

[Ipu mpouecce nmiasMeHHOro pasleljieHHs IJIa3Ma, COCTOsLlasi U3 HOHOB
ypaHa, MPOXORHUT Yyepe3 3JIeKTPHYECKOE IOoJjie, HaCTPOEHHOE Ha YacCTOTy
HOHHOTO pe30HaHca Um, C TeM YToO6bl OHHM B TIIEPBYIO ouepenb
MTOTJIOLANIH 3HEPTHIO M YBEJIMYHBAJICS JHMaMeTp MX LITOMOpooO6pa3HbIX
opOHuT. HoHpl ¢ T1poxoxXieHHeM Mo GolpUIeMYy OHaMETPY
3axXBaTbIBalOTCA JJI 0O0pa3oBaHHUS TMPONYKTa, 0OOrallleHHOIo U,
[Inasma, KoTopas o6pa3oBaHa NOCPENCTBOM HOHH3alMH YpPaHOBOIO
napa, COOep>KHTcs B BAKYYMHOH KaMepe ¢ MarHUTHBIM TIOJIEM BLICOKOH
HaNps)KEHHOCTH, O0O0pa30BaHHBIM C IIOMOLIBIO CBEPXIIPOBOMSILLErO
MarHuta. OCHOBHBbIE TEXHOJIOTHYECKHE CHCTEMBbI Mpoliecca BKJIIOYAIOT

CHUCTEMy reHepalWH YPaHOBOH IUJIa3MBbl, pa3delIMTEJIbHBIH MOIYJIb CO
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5.8.1.

5.8.2.

5.8.3.

5.8.4.

5.8.5.

CBEPXIPOBONSLIIHM MarHUTOM (cMm. myHkKT 3.10 IOKYMeHTa
INFCIRC/254/Rev.1/Part 2) M cHcTeMBl H3BJIEYEHHsS MeTajlla mJs
c6opa "nponykTa” u “XxBocToB”.

MHKpPOBOJHOBbIE HCTOYHHKH 3HEPrHH M aHTEHHBI

CneunanbHO TpefHa3HayeHHbIe HJIH MONTOTOBJIEHHbIE MHKPOBOJIHOBbIE
HCTOYHHUKH DHEPrUU W aHTEHHBI IJIsi T€HEpallUd MJIM YCKOPEHHS HOHOB
i oblajamwliiye CJICOYIOLIMMH XapaKTepHUCTHKaMH:  4YacTOTa BEIlIe
30 [Ty u cpenHsis BhIXOMHAsi MOLIHOCTh IJIsl T€HepallUd HOHOB GoJjiee
50 kBr.

ConeHonapl Ois Bo30yXKNeHHUSI HOHOB

CneuyanpHO IpenHa3HayeHHbIe HJIH IONTOTOBJIEHHBIE COJIEHOHUIBI NS
PajgyoyvyacTOTHOro BO30OYXIEHHS HOHOB B IHala30HE 4YacToT O6oJiee
100 xI'1y ¥ criocoGHBIE paGoTaTh IIpH cpelHel MOUIHOCTH GoJjiee 40 xkBT.

CucreMBl reHepallMH YpaHOBOM ILIa3Mbl

CneuManpHO TMpenHasHauyeHHbIE HMJIM IONTOTOBJIEHHBIE  CHCTEMBI
reHepallid  ypaHOBOM  IJIa3Mbl, KOTOpble  MOTYT  COIEep3KaTh
BBICOKOMOIILIHBIE TII0JIOCOBble MJIH pacTpPOBbIE 3JIEKTPOHHO-JIyYyeBbIe
MyLIKH ¢ NlepeJaBacMoil MOLIIHOCTHIO Ha MHUIIIEHD 6oliee 2,5 KBT/cM.

CucreMsl aiist 06pabOTKH KHAKOMETAJINYECKOrO ypaHa

CneuuanbpHO INpelHa3HayeHHbIE HJIM IOATOTOBJECHHBIE CHCTEMBI IJIsi
06paboTKH XHMOKOTO MeTajllla IJIs PpacIUIaBJIECHHOTO YypaHa HIIH
YPAaHOBBIX CIUIABOB, COCTOSILIIHE M3 THINIEH MW OXJIaXKHalollero
ob6opynoBaBHUs NjIsi THIVIEH.

[MOACHUTEINBHOE 3AMEYAHUE

Turnu m Opyrme KOMIIOHEHTBHI BTOM CHCTEMBI, KOTOpble BCTYIAlOT B
KOHTAaKT C pacIUlaBJeHHbIM YpaHOM HIH YPaHOBBIMH CIUIaBaMH,
U3TOTOBJIEHBl U3 KOPPO3HECTOMKHX H TEPMOCTOMKHX MaTepHaJIOB HIIH
3allIMLICHbl MOKPHITHEM M3 TaKHUX MaTepHAJIOB. IIpueminemsle
MaTepUajibl BKJIIOYAIOT TaHTaJl, HMOKDBIThIH OKCHOOM HTTpHS TrpadHT,
rpaduUT, MOKPBITBIH OKHUCIAaMH MPYTHX DPENKO3EMEJILHBLIX BIIEMEHTOB
(cMm. INFCIRC/254/Rev.1/Part 2, nyHKT 2.7) HJIH HX CMECSIMHU.

Arperars! pi1s c6opa "npoaykTa” H "XBocTOB" MeTaJUIM4YEecKOro ypaHa

CneuuanbHo npenHa3sHayeHHBIE MM INOATOTOBJIEHHBIE arperarsl IJIsl
cbopa "npoRykTa” M “XBOCTOB” IJIsI METaJJIHYECKOro ypaHa B TBEPHOH
dopMe. IDTH arperaThl IJiss cOopa H3TOTOBIEHBI H3 MAaTEpHaJIOB,
CTOMKMX K HarpeBy U KOPPO3WH, BbI3bIBa€MOH NapaMH MeTaJJIHYECKOTO
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5.8.6.

5.9.

ypaHa, TakKMX, KaK rpadHT, MOKPHITHIH OKCHIOM HTTPHUS, HJIH TaHTaJI,
HIIH 3alMIUeHb] IOKPHITHEM H3 TAKMX MaTepHAJIOB.

KOX(YXH pasgeIUuTECIBHOIO MOOYJIsL

LIunuHOpHYecKHe KaMephbl, CIEeIHaJIbHO TIpenNHa3HaYeHHble HIIH
MOATrOTOBJIEHHbIE IJISI MCIIOJIb30BAaHHS Ha OOOraTHTEJIBHBIX yCTaHOBKax
C TUIa3MEHHBIM pa3fejieHHeM, NJIS IIOMELIeHHsT B HHX HMCTOYHHKA
YyPaHOBOH TIUJIa3Mbl, DHEPreTHYECKOrO COJIEHOHHA paJgHo4vyacTOThl H
KOJIJIEKTOPOB “mponykTa” U “XBocTOB”.

ITOACHUTEJIBHOE 3AMEYAHHUE

DTH KOXYXH HMEIOT MHOXECTBO BXOIHBIX OTBEPCTHH IJIS TOHavH
DJICKTPONHTAHUS, cCOeTHHeHHUN THU(PEPY3HOHHBIX HAcOCOB, a TaKXKe IJIsd
IHUArHOCTUKH M KOHTPOJIS KOHTPOJIbHO-U3MEPHTEJIbHBIX IPUOGOPOB.
OHH HMEIT TNPHCNOCOOJIEHHS HJISI OTKPBITHS H 3aKpBITHSI, 4YTOOBI
obecrieyuTh OOCIy>XHBaHHE BHYTPEHHHUX KOMIIOHEHTOB H H3TrOTOBJICHBI
U3 COOTBETCTBYIOUIMX HEMarHMTHBIX MaTepHalioB, TaKHX, Kak
Hep>XaBemwlllas cTallb.

CrieliHaibHO IIpeOHA3HAYCHHBIC HJIM IIOATOTOBJICHHbLIC CHCTCMBbI,
o6opyn03alme H KOMIIOHECHTHhI MIJId HCINOJb30OBAaHHA Ha YCTaHOBKaX
AJNICKTPOMAarHuTHOro oﬁorame}ma.

BBOJHOE 3AMEYAHHE

[Ipy 9J1eKTPOMarHATHOM IMpolLiecce HOHBl MeTAIHYECKOIO ypaHa,
MOJIyYeHHbIE TIOCPEICTBOM HOHH3AllMH [IHTAIOUIEro MaTepHala H3
conen (o6s1yHO UCL,), ycKOpSIIOTCS M IIPOXOOSAT Yepe3 MarHHTHoOe ToJle,
KOTOpOE 3acCTaBisieT HOHBI pPa3JIMYHBIX HM30TONOB IIPOXOOHTH IO
pas3InYHBIM HalpaBJICHUSM. OCHOBHBIMH KOMIOHEHTaMH
9JICKTPOMAarHUTHOrO HM30TOIIHOI'O cellapaTopa SIBJISIOTCS: MarHHTHOe
noje OJisi OTKJIOHEHWs/pasJesieHHss HM30TONOB HOHHOIo IIyYyKa,
HCTOYHHMKAa HOHOB C €ro CHCTEMOH YCKOpPeHHs, H CHCTeMbl c6opa
OTIeJIEeHHbIX HOHOB. BcmoMorarenbHble CUCTEMBI IJisI 3TOro IIpoliecca
BKJIIOYAIOT CHCTEMY CHaOXeHHsiT MArHHTHOH JHEpPrHeH, CHCTeMBI
BbICOKOBOJIBTHOI'O NMHUTaHUS HCTOYHHKA HOHOB, BaKYYMHYIO CHCTEMY H
OOGLIHPHBIE CHUCTEMbl XHMHYECKOH 0OpabOTKH IJIS BOCCTAHOBJICHHS
NPONyKTa U OYUCTKHU/pereHepallid KOMIIOHEHTOB.
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5.9.1.

DeKTpoMarHuTHEIE CENMapaTopbl H30TONOB

DNeKTPOMarHUTHHIE cenapaTopsbl H30TONOB, crelHalIbHO
npeiHa3HayeHHble HJIH MONTOTOBIEHHbIE IJA pa3flelIeHUWS H30TOIOB
ypaHa, ¥ o6opynoBaHHe U KOMIIOHEHTHI JJIsi DTOrO, BKJIIOYas:

a)

b)

d)

HcToUHAKY HOHOB

CrheuyanbpHO NpegHa3HauYeHHbIE WM MOATOTOBJIICHHbIE OTIEJIbHbIC
HJIH MHOTOYMCJIEHHbIE HCTOYHHKH HOHOB YpaHa, COCTOSIUIHE H3
HCTOYHHKA  TMapa, HMOHH3aTOopa H  YCKOpPHTeJs  TMyYKa,
H3TOTOBJIEHHBIE M3 COOTBETCTBYIOLLIMX MaTepHalloB, TaKHX, Kak
rpadHUT, HepXaBemollas CTalb MHJIH Melb, H CIOCOOGHBIX
obecneynBaTh OOUIMH TOK B NyyKe HOHOB 50 MA HJHu Goliee.

KomnnekTopbl HOHOB

KomnnekTopHble IJIaCTHHBI, MMelolllie IBe HJIM OoJiee 1ENH H
Ma3a, clelHalbHO NpefHa3sHaYeHHbIe HJIH NOOIOTOBJIEHHBIE NJIS
c6opa TNYYKOB HOHOB OOOTallleHHOro H OOeNHEeHHOTO YpaHa M
H3TOTOBJIEHHbIE M3 COOTBETCTBYIOLIMX MaTepHalloB, TaKHX, KakK
rpadHT MM Hep>KaBewlllasi CTalb.

BakyyMHBIe KOXYXH

CrienmajibHO npenHa3HaYeHHble HJIH MONTOTOBJICHHBIE BaKYYMHbIE
KOXYXH b 6 BJIEKTPOMAarHUTHBIX cenapaTopos ypaHa,
HU3TOTOBJICHHbIE M3 COOTBETCTBYIOLIIUX HEMAarHUTHBIX MaTepHAaJIOB,
TaKMX, KaK HepXaBemplllas CTajlb, M NOpedHa3HauYeHHble JIJIs
pa6oTtsl npu gaBneHuH 0,1 [Ta unu Huxe.

INOACHUTEJNBHOE 3AMEYAHHUE

OTH KOXYXH Cllel[HaJIbHO NpefHa3HayeHbl ISl IOMeLeHHSI B HHUX
HCTOYHHKOB HOHOB, KOJUJIEKTOPHBIX TJIACTHH U
BOHOOXJIaXXTaeMbIX BKJIaObIllel H HMEIOT IPHCIIOCOOJICHHS IJs
coeqrHeHUN OHbDY3HOHHBIX HACOCOB H IIPHCNOCOOGJICHHUS IS
OTKPBITHSI M 3aKPbITHS B ILeJIAX HM3BJIEYCHHS M 3aMEHBbl 3THX
KOMIIOHEHTOB.

MarauTHbIe MOJIIOCHbIE HAKOHEYHHUKH

CrnenunanpHO npegHa3sHayeHHble HIIH MTOATOTOBJIEHHBIE MarHUTHBIE
MOJIFOCHbIe HaKOHEYHHMKH, HMeEWpllHe IHuaMeTp Oojlee 2 M,
HCIOJIb3yeMble IJi1s 00ecrieYeHHsI TIOCTOSIHHOIO MarHHTHOrO MOJIs
B 3JIGKTPOMAarEMTHOM celapaTope H30TOIIOB MU 1Jis IlepeHoca
MarHUTHOTIo MoJs MeXIY pacmooXXeHHBIMH psiioM
cerapaTopaMH.
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5.9.2.

5.9.3.

BricOKOBOJIbTHBIE HCTOYHHKH ITHTaHHS

CrnenMasnibHO NpelHa3HayeHHbIE HJIM NOAroTOBJIEHHbIE BbICOKOBOJIbLHBIE
HCTOYHUKY IHUTAHUSA IJIS HCTOYHHKOB HOHOB, 06Jiamaiolue IOJHBIM
HabopoM  CIeOyIoOLIUX XapaKTePHUCTHUK: Moryr paboTtaTp B
HEINpepbIBHOM pexX¥Me, BbIXonHoe HanpsixxeHde 20 000 B unu 6Gonee,
BBIXOOHOA TOK 1 A uIM 6oJiee U cTaOHIIHM3allMs HaNpSXKEeHUS MeHee
0,01% B TeyeHHe 8 yacos.

HcTOYHHKY NATaAHHSA 3JIEKTpOMarHuToB

CrneunallbHO TIIpefHa3HayeHHble WM ITOArOTOBJIEHHbIE MOIIHbIC
HCTOYHUKHY ITMTAaHHS IIOCTOSSHHOTO TOKa IJIS DJIEKTPOMAarHUTOB,
ob6namarouide MOJHBIM HaGopoM  CleIVIOLIHX  XapaKTEPHUCTHK:
BBIXOOHOW TOK B HenpepblBHOM pexume 500 A unu 6ojnee mnpH
HanpsixkeHHH 100 B unu Oomnee, mpw crabunus3ald 1O TOKY HJIU
HanpsikeHHo MeHee 0,01% B TeueHune 8 yacos.

YcTaHOBKH IS IPOM3BOACTBA TSIKEJNIOH BOOBI, JeATEepHs M JeHTepHEBbIX
COeJHHEHHH M o6OopynoBaHHe, CIEUHANbHO IIpeNHa3HaYeHHOe WU
TNOATOTOBJIEHHOE JIJISL 9TOr0

BBOIOHOE 3AMEYAHHE

TsXesyio BoIy MOXHO IIPOH3BONHUTD, HCMONB3Ysl pa3jIUYHbIE IIPOLIECCHI.
OnHako KOMMEPYECKH BBITOIHBIMH SIBJISIIOTCS JBa Mpolecca: Ipolecc
H30TonHoro o6MeHa Bombl H cepoBomopona (mpouecc GC) u mpouecc
H30TOINMHOro o6MeHa aMMHaKa U BOJOpoHa.

[Ipouecc GC ocHoBaH Ha 0oO6MeHe BOIOpola H IeHTEpHS MeXHIy BOIOH
H CepoOBOIOPOIOM B CHCTEME KOJIOHH, KOTOpble DKCIUIyaTHPYIOTCS C
XOJIONHOM BepXHeM ceKLIHel H ropsiyey HUXXHeH cekiueH. Boma Teuer
BHH3 11O KOJIOHHaM, B TO BpeMsl KaK CEPOBOIOPONHBIN a3 LUPKYIHUPYET
OT IHa K BeplIMHe KONOHH. [IJIA cOmEeWCTBHS CMeELIMBaHHIO ra3a H
BOIBI MCIONIB3YETCST PSI ObIPYATBIX JOTKOB. [JledTepHil mepemellaeTcs
B BOIYy IIpH HHU3KHX TeMIlepaTypaX M B CEpPOBONOPON IIPH BBICOKHX
TeMmnepaTypax. O6orallieHHble NEeHTEPHEM ras MJH BOIa yIaJSIIOTCA H3
KOJIOHH IIEpBOH CTYIE€HHU Ha CThIKE TOpPAYMX M XOJIOOHBIX CEKLHUH, H
npolecc IMOBTOPsieTCS B KOJIOHHax cienyrpolled cTyneHd. Ilpomykr
nocienHen a3l - Boja, ob6orauleHHas nedtepueM 1o  30%,
HarpaBJisieTcss B JIOUCTWIUISIMOHHYIO YCTaHOBKY IJisi IIPOH3BONCTBa
PEAKTOPHO-YHCTOH TSXKENOH BOMAbI, T.€. 99,75% oxHcH nedTepus.

B nmponecce o6MeHa MeXOy aMMHaKOM M BOTOPOIOM MOXKHO H3BJI€KaTh
NeATEpUH U3 CHHTEe3-ra3a NMocpelcTBOM KOHTAKTa ¢ XXHIKUM aMMHaKOM
B IIpUCYTCTBHM KaTalu3atopa. CHHTe3-raz nogaeTcss B oOMeEHHbIe
KOJIOHHBI H 3aTeM B aMMHauHbIA KOHBepTep. DBHYTpPH KOJIOHH ras
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[IOOHHUMAaeTCcsl OT IHa K BEpLIMHE, B TO BpeMs KaK >XHIKHHM aMMHakK
TedyeT OT BepIIMHBI Ko nHY. JleHTepuH B CHHTe3-rase JHIIIAeTcCs
BOOOpOIla U KOHIIEHTPUPYETCS B aMMHake. AMMHaK MOCTYNAaeT 3aTeEM B
YCTAaHOBKY IJIs KpeKHHra aMMHaKa Ha JHe KOJIOHHBI, TOrJa KakK Tras
cobupaeTcsd B aMMHayYHOM KOHBepTepe Ha BepllinHe. Ha mocnenyrouiux
CTYNEeHSX  TIpOHCXOIUT  HajlbHeHllee  oboralleHWe, H©U  IyTEM
OKOHYATeJIbHOH  OHCTHJUISLMKA  TPOHU3BONHUTCS  pPeaKTOpPHO-YHCTas
TsIXellass BoOJa. Ilopaya cuHTe3-raza MoxXeT ObITh obecrneyeHa
aMMHayHOM YCTaHOBKOH, KOTopass B CBOIO oOyepelb MOXET ObITh
COOpYXeHa BMecCTe C YCTAaHOBKOH IJisl NPOM3BOICTBA TSKEJOH BOIBI
IIlyTeM H30TONMHOro o6MeHa aMMMakKa H Bogopopa. B nporecce
aMMHaYHO-BOIIOPOHOTO OoOMeHa B KayecTBe HCTOYHHKA HCXOOHOTO
IeNTepHUsi MOXET TaKXXe HCIOJIb30BaThcsl OObIYHAS BOJA.

MHorue mpenMeThl KJIIOUEBOro oOGOPYIOBaHHMS IJISI YCTaHOBOK IO
MPOU3BOACTBY TSXEJION BONbI, HCHOJB3ylOLUX Tnpoliecchl GC uin
aMMHayHo-BOJopodHoro o6MeHa, IIHMPOKO paclpocTpaHeHbl B
HEKOTOPBIX oTpacisx He(bTEeXUMHUYECKON MPOMBILIJIEHHOCTH.
OcobeHHO 3TO KacaeTcsl HeOONbIUUX YCTAHOBOK, MCITOJIb3YIOLIHX
npounecc GC. OpHako HEMHOTrHE IIpenMeThl 00OpYHOBaHHS SIBIISIIOTCS
ctaHnapTHhIMH. IIpoueccsl GC M aMMHayHO-BONOPOIHOTO oOMeHa
TpebyloT 00paboTKH OONBIIMX KOJHUYECTB BOCIVIAMEHSIOLIHXCS,
KOPPO3HOHHBIX M TOKCHUYHBIX XHUIKOCTEHN MPH NOBBIILIEHHOM IaBJICHUH.
CoOTBETCTBEHHO IpU pa3paboOTKe CTAHNApPTOB IO MPOEKTHPOBAHHIO H
DKCIUIyaTallM¥ OJIs YCTAaHOBOK M OOOpYHOBaHHUS, HCHOJNb3YIOLIHUX 3TH
IpolecChl, cllenyeT YOeNsaTh 6oJbllloe BHUMaHHe Nondopy MaTepHalloB
H HMX XapaKTEepHCTHKaM C TeM, YToObl ob6ecneynTh INJIHUTEJIBHBIH CPOK
cnyX6bl TIPH COXpaHEHHH BBICOKOM 0€30ITaCHOCTH M HaOeXHOCTH.
Onpenenesne MacliTaboB o6yclloBJIMBaeTCsS TJIaBHBIM  06pasom
COOOpaKeHHSIMH DKOHOMHKH H HeoOXomuMocTH. TakuM o6pa3oM,
6oJiplllasi  4YacTb NOpeIMeTOB 06OpyoOBaHHSI  HM3TOTOBJSAETCS B
COOTBETCTBHH ¢ TpeOOBaHUSIMH 3aKa3yHKa.

HakoHe1, cllenyeT OTMeTHTh, 4YTo Kak B mnpollecce GC, Tak U B
npolecce aMMHaYHO-BONOPOIHOro o6MeHa, NMpegMeThl o60pyNoBaHHUS,
KOTOpble IIO0 OTHEJIBHOCTH He IpelHa3HauyeHbI MJIH TOITOTOBJIEHBI
CTielMaJIbHO OJIsi TIPOM3BOJACTBA TSXKeJIOM BOIBI, MOTYT cOGHpaThcs B
CHUCTEMBI, CIClHaJIbHO IpefHa3HayeHHble HJIH IOATOTOBJIEHHbIE IJIsl
MPOM3BOICTBA TSXKEJIOW  BOJILI. IIlpuMepaMu TakKMX CHCTEM,
NpHUMEHSIEMBIX B oboux Tpoileccax, SIBJISIOTCS cucTeMa
KaTaJIUTHYECKOro KpEeKHHra, HChmojib3yeMass B Ipoliecce o6MeHa
aMMUakKa 4 Bojopoja, U OUCTHJUISIHOHHbBIE CUCTEMBI, HCIIOJIb3yeMbIE B
npolecce OKOHYATEJIbHOM KOHLEHTPAUUHU TSAXKEJIOH BOIbI, NOBOOSLIEH
ee 10 YPOBHSI peaKTOPHO-YHCTOM.
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6.1.

6.3.

[IpengmeTbl 060pymoBaHHUs, KOTOpbIe CIELHAIbHO IpenHa3HauyeHbl WU
MONTOTOBJIEHbI  [JIS  IIPOHM3BONCTBA  TSAXEJIOH BONBI  IIyTEM
HCIIOJIb30BaHUs JHGO Ipoliecca oOMeHa BoIbl U cepoBomopona, JH6Oo
npolecca o6MeHa aMMHaKa H BOJOpojia, BKIIIOYAIOT:

BOIIO-CCpOBOIIOpOIIHLIe oOMeHHBbIe KOJTOHHBI

OOMeHHBIe  KOJIOHHBI, HM3rOTaBJIMBacMblie M3  MEJIKO3CPHHCTOH
yrieponucton crand (Hanpumep, ASTM AS16), nmuameTrpoM oOT 6 M
(20 dpyToB) no 9 M (30 pyToB), KOTOpBIE MOTYT PKCIUIYaTHPOBAThCS IIPH
IaBJIeHWH cBbille HWIHd paBHOM 2 MIla (300 dbyHT/KB. OI0OMM) H HMEIOT
KOPDPO3HOHHBIM JOMYyCK B 6 MM HJH Oojbllle, CIEIHAIbLHO
npelHa3HaYeHbl WJIH NOATOTOBJIEHBI IJIsI TIPOH3BOICTBa TSXKEJIOH BOLBI
IyTeM HCIOJIb30BaHUSA Mpoliecca H30TONMHOTO oOMeHa BOObl H
cepoBoIOpoOja.

Tl'azomyBKH H KOoMIIpeccopbl

OpHocTyneHYyaThle, MalloHanopHble (T.e. 0,2 MIIa wam 30 pyHT/KB.
IIOMM) LeHTpoOeXXHbIe Ta300yBKH HJIH KOMIIPECCODPHI IS LUPKYISIHH
cepoBomoponHoro rasa (T.e. rasa, comepxaulero 6oinee 70% H,S),
crieHajJbHO npefHa3Ha4YeHHBIE HIIH MIOJITOTOBJIeHHBIE ISt
IIPOM3BOMCTBA TAXEJIOH BONbI MyTeM HCIIOJNIB30BaHHUS Mpoliecca oOGMeHa
BOIBI H CEpPOBOIOPOdAa. JOTH Ta3’oNyBKH HJIH KOMIIPECCOPBI HMEIOT
IDOU3BONMTENIHOCTh,  NPEBBLILUAIOLIYI0O HJIH  paBHylO 56 m’/c.
(120 000 SSFM) npu »KcIUlyaTallid MoH OaBJIECHHEM, IpeBBILIAIOLIHUM
unu paBHbiM 1,8 MIla (260 ¢pyHT/KB. mioliM) Ha BXone, H CHaGXXeHBI
CaJIbHUKaMH, YCTONYHUBbIMH K Bo3nencTBHIO H,S.

AMMHa4YHO-BONOPOHEIE OOMEHHBIE KOJIOHHDI

AMMHAYHO-BONOpONHbIe OOMEeHHbIe KOJIOHHBI BBICOTOH 6oJiee HIH
paBHOM 35 M (114,3 dyroB) nuamerpom ot 1,5m (4,9 ¢pyroB) mo 2,5m
(8,2 dpyTOB), KOTOpHIE MOTYT OKCIUIyaTHPOBAThCS IIOH HaBJICHHEM,
npepblltaroliuM 15 MIla (2225 ¢pyHT/XB. QIOHM), CIELHAIBHO
npenHa3HaYeHHbIe HJH IOATOTOBJICHHBIE OJIS IPOHU3BOACTBA TSKEJIOH
BOObI IIyTEM HCIIOJB30BaHHUS IMpoliecca oOMeHa aMMHaKa H Bomopoja.
OTH KOJIOHHBI UMEKT TaKXe IT0 MeHbllIell Mepe ONHO OTOOPTOBaHHOE
OCEBOE OTBEpPCTHE TOrO K& JHaMeTpa, YTo W LHUJIHHIPHYECKasl 4acTh,
yepe3 KOTOPYIO MOTYT BCTaBJISATBbCS HMJH BBIHUMAaThbCcsi BHYTPEHHHE
YaCTH KOJIOHHBI.
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6.4.

6.5.

6.6.

6.7.

BHYI’pCHHHe YacTH KOJIOHHBI H CTYIICH4YaTbhI¢ HACOCHI

BHyTpeHHHe 4YacTH KOJIOHHBI M CTYNEHYaThle HAcOChI, CIECIHAIBHO
npelHa3HaYeHHbIe  HMJIHM  IOATOTOBJICHHbIe  IJII  KOJOHH  HIJsd
MpPOU3BOACTBA TSXKEJIOM BOObl IMYTEM HCIIOJb30BaHUS TMpoliecca
aMMHa4yHO-BOIIOPOIHOr0o OOMeHa. BHyTpeHHHE YacTH KOJIOHHBI
BKJIOYAIOT CHEIMajIbHO IIpellHa3HauYeHHble KOHTAKTOPBI MEXIY
CTYNIEHSIMH, CONEHUCTBYIOLUME TECHOMY KOHTAaKTy ra3a M >XHIKOCTH.
CtyneHuyaTeie Hacochbl BKJIIOYAOT CHEIHaJIbHO IpelHa3HaYeHHbIE
Iorpy>XaemMble B XHIKOCTb HAacoChl [IJs UUPKYJISLUU IKHUIKOIro
aMMHaKa B fpefeliax o6beMa KOHTAKTOPOB, HaXONSLUUXCS BHYTPH
CTYII€HEH KOJIOHH.

YcranoBku ons KpeéKHHra aMMHakKa

YcTaHOBKH IJIs KpEeKHHTa aMMHaKa, 3KCIUIyaTHpYeMble MOJ JaBJIEHHUEM,
[peBBILIAIOIHUM  HJIH  paBHIM 3 MIla (450 pyHT/KB. OIOMM),
CIIelIHaJIbHO MpeqHa3HauYeHHbIE UIH [IOOIrOTOBJIEHHbIE IJIst
MIPOM3BOACTBA TsXKEJOH BOIOBI IIYyTEM HCIOJIb30BaHUs Tpoliecca
H30TOIHOrO 0o6MeHa aMMHaKa H BOIOpOIa.

HNudpakpacHble aHAIN3aTOPBI MOTJIOLEHHS

MHdpaKkpacHble aHAJIM3aTOPBI NOIJOLIEHHS], CTIOCOGHBIE OCYLIECTBISATh
aHaJIU3 COOTHOLUEHHMS] MEXIY BOINOPOIOM H IeHTepHEM B peallbHOM
MacliTabe BpeMeHHM, KOIIa KOHIECHTPAllMM JeHTepHsl paBHbl HIIH
npesbilIaoT 90%.

KaTanuTH4yecKHe riedyu

Karanutuuyeckne mevyd Iiisi nepepaboTKH 0OGOrallleHHOTO IeHTePHEBOro
raza B TSXKEJIyH BOLY, CIlellMaJlbHO [pelHa3HayeHHble HJIIH
IIONTOTOBJIEHHbIE  [JIS  INPOW3BOICTBA  TSXEJOH BOOBI  IyTEM
HCIIOJIb30BaHHs Mpoliecca H30TOMHOTO oOMeHa aMMHaKa M BOJIOpOJa.

YcTaHOBKH IS KOHBEPCHHM YypaHa H 0OOpyIoBaHMe, CIlelHaJILHO
npedHasHaYeHHOEe HJIM MOATOTOBJIEHHOE NJISI 3TOTO

BBOIIHOE 3AMEYAHHE

B ycraHoBKax H cHCTeMax [OJs KOHBEPCHH YypaHa  MOXET
OCYLUECTBIISIThCS OJHO MIIH HECKOJbKO TIpeBpallieHHH H3 OIHOTO
XHMHYECKOro H30TOIla YypaHa B QOPYroM, BKJIOYas: KOHBEDPCHIO
KOHLIEHTpaTOB ypaHoBoM pyasl B UQO;, kouBepcuio UO; B UO,,
koHBepcHio okuced ypaHa B UF, mnu UF,, konsepcuro UF, B UFg,
konBepcuro UFs B UF,, konBepcuio UF, B MeTannuveckuW ypaH m
KOHBepcHio ¢pTopunos ypaHa B UO,. MHorue KirouyeBble KOMIIOHEHTHI
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7.1.

7.2.

o60opynoBaHHUS YCTaHOBOK IJIS KOHBEDCHH ypaHa XapakKTepHBI MJIs

HEKOTOPBIX CEKTOpPOB XHUMHYECKOH ob6pabaTbiBarolleH
npoMbiuLieHHOocTH. Hampumep, BUIbl 060pynoBaHHsI, HCIOJIB3YEMOTO B
3THX IIpolleccaX, MOTYT BKJIIOYATh: MeyH, KapyceJjibHble IIeYH,

peaKkTOpbl C TICEBIOOXHXXEHHBIM CJIOEM KaTajiu3aTopa, >XapoBble
peakTOpHble O6alllHH, >XUIKOCTHblE LIEHTPHMYTH, IHCTHIUISIHMOHHbIE
KOJIOHHBl M J>XHJKOCTHO-XHIKOCTHbIE 3KCTPaKIIHOHHBbIE KOJIOHHBI.
OnHako He MHOTrHe KOMIIOHEHTHl 000pyNOBaHHS HMEIOTCS B “TOTOBOM
BHIe"”; OGOJILLIMHCTBO M3 HUX AOJIXKHbBI OBITH MOATOTOBJIEHBI COrJIacCHO
TpeOGOBaHHUSAM H clelHPHKaUIM 3aKa3yHKa. B HEKOTOpBIX ciay4yasix
Tpe6GyeTcss YUYMTBIBATh CHeldajlbHble IIPOEKTHbIe M KOHCTPYKTOPCKHE
0COGEHHOCTH IJIS 3allMThl OT arpecCHBHBIX CBOMCTB HEKOTODBIX H3
o6pabareiBaeMblx xuMHuyeckux BeuiectB (HF, F,, CIF; u ¢dTopuns
ypaHa). HakoHen, ciemyeT OTMETHTb, UYTO BO BcCeX IIpolleccax
KOHBEPCHH YpaHa KOMIIOHEHTBbl 00OpyIOBaHHS, KOTODPBIE OTHEJIbHO
CllellHAJIbHO He TMpelHa3HayeHbl HJIM ITOATOTOBJIEHBI IJISI KOHBEPCHUH
ypaHa, MOIYT ObITb OOBENUHEHBI B CHCTEMBI, KOTOpbI€ CIlelHaJILHO
NpenHasHayYeHbl HJIM TOATOTOBJIEHBI IJIS HCIOJIB30BAaHHS B ILIEJISX
KOHBEPCHH ypaHa.

CrneunanbHO NpegHa3HayeHHbIE MJIM TIOATOTOBJIEHHBIE CHCTEMBI [JISA
KOHBEPCHH KOHLIEHTPATOB YpaHOBOH pyasl B UO,

[NOACHUTEJIIBHOE 3AMEYAHUE

KonBepcusi KOHUEeHTpaToB ypaHoBod pyasl B UO; Moxer
OCYLLECTBJISITBCS CHayajla MOCPeICTBOM PacTBOpPEHHS DYyIbl B a30THOH
KHCJIOTE ¥ DKCTPAKIMH OYMILEHHOro I'eKcaruipara YpaHHWJIOUHHUTPATA C
[IOMOLIIBIO TaKOI'o pacTBOPHUTEJNIss, Kak Tpubytun odochdar. 3aTem
reKcaruipat ypaHWJOWHHUTpaTa npeobpasyercs B UQO; nubo
[IOCPEIICTBOM KOHICHTPAMH M JeHUTpPallMH, JHO60 MOCPEICTBOM
HeUTpaJiM3allii ra3oo6pa3HbIM aMMHAaKOM IJIsl TOJIYYeHHs] OHypaHaTa
aMMOHHUS c rnocnenyolen dunpTpanuen, CYUIKOH U
KaJIbIIHHUPOBaHHEM.

ChneumanbHO NpenHa3sHa4YeHHbIE MM TOIrOTOBJIEHHBIE CHCTEMBI [JISI
KoHBepcuu UO; B UF;

[NOACHHUTEJIBHOE 3AMEYAHHUE

Konsepcus UO; B UF¢ MoXeT ocylIecTBISITbCS HeNOCpencTBEHHO
¢dTopupoBanueM. Jlna npouecca TpebyeTcss MCTOYHHK ra3006pa3HOro
¢Topa HIH TpeXxPTOPHCTOrO XJopa.
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7.3.

7.4.

7.5.

7.6.

7.7.

CneuManbHO TpeqHa3HaYeHHbIE HIM ITOATOTOBJIEHHBIE CHCTEMBI RJIA
KoHBepcuu UO; B UO,

[TOACHUTEIIBHOE 3AMEYAHUE

Konpepcuss UO; B UO, MOXeT OCYLIECTBIATHCS IIOCPEICTBOM
BocctaHoBIeHUss UQO; razoob6pasHbIM  KpPEKHMHI-aMMHaKOM  HJIH
BOIOPOIOM.

CneunanbHO NpedHa3HaYeHHBbIE HIM TOATOTOBJIEHHBIE CHCTEMBI IS
KoHBepcun UO, B UF,

ITOSICHHUTEJIbHOE 3AMEYAHHUE

Kousepcusi UO, B UF, MOXeT OCYlIECTBASITECS MOCPENCTBOM peaKLHH
UO, ¢ rasoobpassbiM ¢TopHcTEIM BomoponoM (HF) npu teMmepatype
300-500°C.

CneunanbHO mpegHa3HayeHHBIE MM TMOATOTOBJIEHHBIE CHCTEMBI IJIS
KoHBepcun UF, B UF,

ITOACHUTEJIBHOE 3AMEYAHHUE

KoHBepcus UF, B UF; OCYLUECTBIsIETCS 1ocpencTBOM
DK30TCpPMHUYECKON peakUuUd ¢ ¢TopoM B peakTopHoM 6GamHe. UF;
KOHIEHCUPYETCS U3 FOPSTYUX JIETYUYHX ra30B IOCPEICTBOM NPONYCKaHUS
MOTOKa rasa yepes XOJIONHYIO JIOBYLIKY, OoXJaXHneHHyr no -10°C. Jlns
npouecca TpebyeTcss HCTOYHHK razoobpasHoro ¢propa.

CneunanbHO NpeJHa3HayYeHHbIE MU TIOATOTOBJIEHHBIE CHCTEMBI IJIS
KoHBepcun UF, B MeTaJuIM4yecKu# ypaH

[TOACHUTEJIBHOE 3AMEYAHUE

KonBepcuss UF, B MeTaJUIHYECKHH ypaH OCYIUECTBISETCSl [TOCPENCTBOM
ero BOCCTAaHOBJIEHMSI MarHMeM (KpymHble TapTHH) HWIH XaJlbLIHeM
(Manple mapTuH). Peaknusi ocylliecTBisieTcss TIpH TeMIlepaTypax BhIllle
TOYKHM NIaBiieHUs ypaHa (1130°C).

CneuyanbHO mnNpeAHa3HaYeHHbIe HJIM TOATOTOBJICHHBIE CHCTEMBI A
kouBepcun UF, B UO,

[TOACHHUTEJILHOE 3AMEYAHUE

Konsepcuss UF; B UO, MoXeT oCylIecTBJISITECSI MOCPENCTBOM ORHOTO
u3 Tpex npoueccos. B nepsom mpouecce UF¢ BoccTaHaBiHBaeTcss H
rugponusyetcs B UO, ¢ UCMoNIb30BaHHEM BOJOpONia U Mapa. Bo BTopom
npouecce UF, rumponusyercs pacrsopeHHEM B BOIE, ISl OCaKICHHUS
IHypaHaTa aMMOHHS no6aBnseTcs aMMHaK, a IHypaHaT
BoccTtaHaBnuBaercs B UO, BomopomoMm npu Ttemmnepatrype 820°C. Ilpu
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7.8.

TpeTbeM mporecce razoobpasubie UF,, CO, u NH; cMewmnBarorcs B
BOJE, OCaXjasi ypaHUJIKapOoHaT aMMOHHUSA. YpaHUIKapOOHAT aMMOHHS
CMEUIMBAeTCsl ¢ NMapoM M BolopoldoM Ipu Temneparype 500-600°C mins
npousBoacTBa UO,.

Koupepcuss UF¢ 8 UO, 4yacTo oOCyLIECTBISIETCS Ha TMEPBOM CTYINEHH
YCTaHOBKH I10 M3TrOTOBJIEHHIO TOILJIMBA.

CneunanbHO TIpedHAa3HaYeHHblE HJIM TIOATOTOBJIEHHBIE CHCTEMBI IS
KoHBepcuu UF¢ B UF,

[TOACHUTEJIBHOE 3AMEYAHHE

Konsepcust UF¢ B UF, ocylliecTBisieTcs MOCPENCTBOM BOCCTaHOBJIEHHS
BOJOPOIOM.
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