) INF

\Q\Q bly INFCIRC/508/Add. 1

27 November 1998

GENERAL Distr.
MexayHapoaHOe areHTCTBO Mo aTOMHOW 3Heprum RUSSIAN

NHOOPMALIMOHHBIN LIMPKYNAP  original: ENGLISH

JIONOJIHUTEJLHBIN ITPOTOKO.I
K COTJIAIIEHHIO MEXIY PECITYBJINKON Y3BEKHCTAH H
MEXIYHAPO/HBIM ATEHTCTBOM IIO
ATOMHOMH 3HEPTHH O IIPUMEHEHHY TAPAHTHH B CBA3U C
JAOTOBOPOM O HEPACIIPOCTPAHEHHHU SAAEPHOI'O OPYXHSI

1. Tekcr' dononHurensHoro npotokona k COrNMALIEHHIO O FAPAHTHAX’, 3aKIIOHEHHOMY
mexay Pecriybnukoit Y36ekucraH m MexxoyHapOOHbIM areHTCTBOM MO aTOMHOH 3HEPrHH B
LUeNAX TIPUMEHEHUs rapaHTHit B CBA3M C JIoroBOpoM O HepacNnpOCTpaHEHHH SIEPHOro
opyxus ([JHSO), Bocnpou3BoOWTCH B HACTOSLIEM LOKYMEHTE IUIs CBENEHUs BcCex
rocyaapcTB-wieHOB. JlonmonHUTeNbHBIH npoTokoa 6bul ogobpeH COBETOM ympaBsIOLIMX
14 cenTabps 1998 roga. OH 6b11 noanucax B BeHe 22 centsbps 1998 roxa.

2. B cootBercTBuHU co craTbeii 17 J[OMONHUTENBHOrO MPOTOKOJA OH BCTYIIMT B CHIY B
I€Hb, KOrJa AreHTCTBO MOJIYYUT OT Y36eKuCTaHa MHUCbMEHHOE YBEIOMJIEHHE O TOM, UTO
3aKOHOJATENbHbIE /MM KOHCTUTYLHOHHbIe TpeboBaHusa Y3bexucrana, HeoOxoaumbie s
BCTyIIEHHst B cuity, BbinonHeHbl. C naTbl moanucaHus, T.e. 22 ceHtabps 1998 roxa, u mo
BCTYIIEHHs B CHITy HacToswuit [Iporokon Oyner npUMeHATbCA Ha BpEMEHHOM OCHOBE.

30-09

B nacrosamem HH(OPMaLHOHHOM LIHPKYJIAPE K TEKCTY A00aB/IE€Hbl CHOCKH.
Bocnponsseaeno B aokymenre INFCIRC/508.

INo coobpaskeHHAM 3KOHOMHH HACTOAIIMI AOKYMEHT OTTIEYATaH OTPAHHYCHHBIM THPAXOM.
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JIOIIOJIHUTEJIbHBIHM [TPOTOKOJI
K COTJIALIEHHIO MEXAY PECIIVBJIMKOM Y3BEKUCTAH U MEXTYHAPOHBIM
ATEHTCTBOM I1O
ATOMHOM SHEPI'MM O [TPUMEHEHMM 'APAHTHI B CBA3H C JIOIOBOPOM O
HEPACITIPOCTPAHEHMH SAEPHOI'O OPYXUA

ITIPUHUMASI BO BHHUMAHUE, uro Pecmybnuka VY3bekucran (B nanpHeilmem
uMeHyeMast "Y3bexkucraHom") M MexIoyHaponHOe areHTCTBO MO aTOMHOH 3Hepruu (B
JaJbHeHeM HMeHyeMoe "AreHTcTBOM") sABNAIOTCS yuacTHMkamu CornaiieHus o
NPUMEHEHUH rapaHTHii B CBs3U ¢ JIOrOBOPOM O HEPACTIPOCTPAHEHUH ANEPHOTO OpYXHs (B
IJanbHedweMm uMeHyemoro "CornameHueM O rapaHTHsax"), KOTOpOe BCTYMMJIO B cuiy 8
okT6ps 1994 rona;

VUYUTBIBAA xenaHue MexmyHapoOHoro cooOuecta ewe onee yKpenHTb pPexHM
SOEPHOTO HEPacNpPOCTPAHEHUS IyTEM TOBBILEHUA HNEHCTBEHHOCTH H 3((EKTHBHOCTH
CHCTEMbI rapaHTHii AreHTCTBa;

HAITOMMHAS, 4TO AreHTCTBO NpPH OCYLIECTBIEHHWH rapaHTHH NOJDKHO YYHMTHIBAaTh
HEOOXOOMMOCTb: M30eraTb CO3OaHUA NPENATCTBUHA SKOHOMHYECKOMY M TEXHOJNOTHYECKOMY
pasBUTHIO Y30€KHCTaHa WM MeXITyHapOLHOMY COTPYOHM4ECTBY B 001aCTH MHUPHOM
ANEPHON NIeATeNbHOCTH;  cobmonaTh NEHCTBYIOLIME TIONOXEHMA B OONacTH OXpaHbl
310pOBbs, He30MacHOCTH, GhU3U4ECKOH 3aLUUTHI, a TAKKE OPYTrHe OEHCTBYIOLIHE TPeOOBaHHs
6€30nMacHOCTH U NpaBa OTAENbHbIX UL, W MPUHUMATb BCE MEPHI O 3aLIUTE KOMMEPUYECKHX,
TEXHOJNIOTHYECKMX M TPOMBIIUJICHHBIX CEKPETOB, a Takke HApPYyroi KOHQHACHLHAIbHOMN
MHOOPMaLMH, KOTOPas CTAHOBHMTCS €My H3BECTHOIA;

ITPHHHUMAS BO BHHMMAHHME, uro uacroTa NpoBeOEHHMS W MHTEHCHMBHOCTb
MEpONpUATHH, YyKasaHHbIX B HacrosweM Ilpotokone, OyayT nOAOEpXHBaTbCs Ha
MHHHMManbHOM YyPOBHE, COOTBETCTBYIOILUEM LENH TMOBBILIEHHUS OEHCTBEHHOCTH M
3¢ ¢$eKTHBHOCTH rapaHTHii AreHTCTBa,

HACTOAIIMM V36ekucran # AreHTCTBO COTJIACHIIMCh O HHXKECEAYIOLIEM:

Bocnpoussenen B nokymente INFCIRC/140.



CBSI3b MEXIY HACTOAINIAM IPOTOKOJIOM H COI"JIA[IIEHHEM

O FTAPAHTHAX

Cratbsa 1

ITonoxenus CornaiueHus o rapaHTHsaX NMPHUMEHAIOTCA K HaCTOAUIEMY HpOTOKOJIy B

TO Mepe, B Kakoii OHM COOTBETCTBYIOT MNONOXeHHsAM Hactosuero IIporokona wu

COBMECTHMBI ¢ HHMH. B Clly4yae NpPOTHBOPEYUHUA MEXIOY MNOJOXCHHAMH Cornamenuss o

rapaHTHIX

MOJIOXKECHUAMH  HACTOALIEro HPOTO KOJlJa NPHUMCHAIOTCA  NOJIOXKEHHUA

Hacrosuero IIporokona.

NIIPENOCTABJIEHHE HHO®OPMAIINHA

Cratbs 2

a. V306eKnuCTaH NpenoCTaBaseT AreHTCTBY 3asBJ€HHE, ColepiKallee:

i)

iif)

Obwee onucaHue u HHOOPMAUMIO, YKa3bIBAIOUIYI0 MECTO MpPOBENEHHA
OTHOCAIIMXCA K AACPHOMY TOTUIMBHOMY LUHKJTy HayYHO-HCCIENOBATENbCKHX H
OTBITHO-KOHCTPYKTOPCKHX paboT, He CBA3aHHLIX C AAEPHLIM MaTEPHANOM,
OCyLIECTBIAEMbIX  rae-nubo, KoTopble  (UHAHCHPYIOTCH,  MOJYYHIH
KOHKPETHOE pa3pellieHHE WM KOHTPOJHPYIOTCA WM OCYUIECTBISIOTCS OT
UMeHH Y30ekucraHa.

OnpeneneHHyt0 AreHTCTBOM Ha OCHOBE OXXHIO3€MOTO  MOBLIIEHHA
IOEHCTBEHHOCTH MM 3GGEeKTHBHOCTH U COrJIAaCOBaHHYI0 C Y30eKHCTaHOM
HMHGOPMALIHIO O KaCAIOIIEHCA rapaHTHI HKCIUTyaTaALHOHHOM NEATENbHOCTH Ha
YCTAHOBKaX M B MeCTaX  HaXOXIEHWs BHE YCTAaHOBOK, Ine OObI4HO
HCTIONIb3YETCA AAEPHbI MaTepHall.

O6uee onucaHue KaXKIOTO 3NaHMA HA KaKIOH IUIOLIAAKE, BKIIOYas €ro
MCIIONb30BAHHE, U, €CJIH ITOTO HEAOCTATOYHO - OMTUCAHHE €r0 CONEPKUMOTO.
3TO onucaHye BKJIIOYAET KAPTYy TaKOii MJIOLIAIKH.

Onucanune Mactaba onepauuii [UIA KaXAOro MecTa HaXxOXIEHUs, UMEIOLLETO
OTHOLIEHHE K AEATENbHOCTH, ykasaHHoW B IIpunoxeHum I k Hacroswmemy
IIpoTokoiny.

Hudopmauuio, yka3blBAIOLIYI0 MECTO HAaXOXIEHHUA, IKCIUTyaTaLHOHHOE
COCTOSIHME H OLIEHOYHbIE FONOBbIE MPOU3BOACTBEHHbIE MOUIHOCTH YPaHOBLIX
PYAHHKOB ¥ OOOraTHUTENbHLIX YCTAHOBOK W TOPHEBbIX O0OOraTHTENbHBIX
YCTaHOBOK M CyLIeCTBYIOLIHi rofoBoii 06beM NPOH3BOACTBA TAKUX PYAHHKOB
M oboraTHrenbHBIX YCTAHOBOK Ui Y30ekucTaHa B UeNOM. Y36ekHcTaH
NpenoCTaBiseT MO 3anpocy AreHTCTBa AaHHbiE O CYLIECTBYIOLIEM IOLOBOM
obbeMe NpPOM3BOACTBA OTHENBHOrO PpyAHHKA WIH  ObOOraTUTenbHOM



ycraHoBkd.  IlpemocraBnenue 3Todi MHpopMauuu He TpeOyeT BeEHHs
noapoOHOro y4era sepHOro Marepuana.

HHdopMaLuMIO OTHOCUTENLHO HCXONHOTO MaTepHana, KOTOPbIA e€lle He
IOCTHUT COCTaBa M HYMCTOTBHI, KOTOpbl€ J€NaloT €ro MNPUroAHLIM IS
M3rOTOBJIEHHA TOIUIMBA WM M30TONMHOTO 000rallieHus, BKIIOYaOIyIo:

a) KOJIMYECTBa,  XUMHUYECKHIl  COCTaB, UCMOJIL30BAHHE WM
npeanojaraeMoe HCMoJb30BaHHE TaKOro MaTepHana, HE3aBMCHMO OT
€ro sOepPHOTO MJIH HESIEPHOrO MCMONbL3OBaHMA, UL KaXIOro Mecra
HaxoxIeHus B Y3bekucraHe , B KOTOPOM TakOH MaTepHan
NPUCYTCTBYET B KOJIHUECTBAX, MPEBLIWAIOUIMX AECATh METPHYECKHX
TOHH ypaHa U(MJM) ABaaLAaTh METPHUECKUX TOHH TOPHS, a AJs APYrHuX
MECT HaXxOXeHus C KoJuecTBaMH 6onee 0OqHON MEeTpUYECKOi TOHHBI
- obmee koauuecTBO mis Y30ekMCTaHa B LEJIOM, €CIH 3TO oOluee
KOJIMYECTBO TPEBLIIAET JECATbH METPUUYECKMX TOHH ypaHa WM
IOBailLaThb METPHYECKMX TOHH TOPHA. IlpenocraBnenue 3Toi
uHpopMauun He TpebyeT BeleHMs nNOAPOOHOro yuera SAAEPHOro
Marepuana,

b) KONMYECTBa, XUMHYECKHMIl COCTaB M TIYHKT Ha3Ha4Y€HHMA KaXKnoi
3KCMOPTHOM mnocTaBkM M3 VY30ekucraHa Takoro Marepuana s
KOHKPETHbIX HEANEPHBIX LieNieil B KOJHYECTBaX, NPEBLIUArOUX;

1) IecATb METPHYECKHX TOHH YpaHa, MJIN UIS MOCJIEeNOBaTEIbHBIX
3KCMOPTHBIX MOCTABOK ypaHa U3 Y30ekucTaHa B OOHO M TO Xe
rocynapcTBo, Kakaas U3 KOTOpPbIX MEHEe JIECATH METPHUYECKHX
TOHH, HO CyMMa KOTODPBIX NpEBBLIIAET NECATb METPHUECKHX
TOHH B T€YEHHE roaa,;

2) IBaglUaTh  METPMYECKMX  TOHH  TOpMs, MWIM  1UIs
NOCNENOBaTENbHbIX  3KCTMOPTHBIX  MOCTaBOK  TOPHA M3
V3bekucraHa B OINHO M TO XX€ TOCYAapCTBO, KaxxdAas M3
KOTOPBIX MEHee [BaJLaTH METPHYECKHX TOHH, HO CyMMa
KOTOPBIX IMpPEBLIAET ABaALATh METPHUYECKHX TOHH B TEUEHHE
roaa,;

c) KOJIMYECTBa, XMMHUYECKHI COCTaB, MECTO HaxXOXXAEHHs B HacTroslliee
BpEMs M MCNONB3OBaHHE HJM MNpEANnojiaraeMoe HCMOJIb30BaHHE
KaX10M MMIIOPTHON MOCTaBKM B Y30EKHCTaH Takoro Marepuana I
KOHKDETHBIX HEANEPHBIX LieNei B KOJIMYECTBaX, NPeBbIIAIOLIHX:

1) HEeCATb METPHYECKHUX TOHH ypaHa, WIH U NOCHEN0BaTENbHbBIX
MUMIOPTHBIX TNOCTaBOK YpaHa B Y30eKkHCTaH, Kaxaas H3



vii)

vii)

KOTOPbIX MEHEE NECATH METPUYECKHX TOHH, HO CYMMa KOTOPBIX
NPEBBILIACT AECATh METPUYECKUX TOHH B TEYEHHE roaa,

2) OBaALaTh  METPUYECKMX  TOHH  TOpMsA, HWIM 1A
NOCNeAOBaTENbHBIX  WUMIIOPTHBIX  TIOCTaBOK  TOpHSA B
V3bekucraH, Kaxaas M3 KOTOPLIX MEHee JIBajlllaTH
METPUYECKHX TOHH, HO CYMMa KOTOPBIX NpEBbIIIAET JBAALATh
METPHYECKHX TOHH B T€YEHHE roAa,

NpH TOM MOHMMaHHKH, YTO MpEACTaBleHUe HHPOPMALIUM O TakOM MaTepuale,
NpeaHa3HaYeHHOM IUIS HEAJIEPHOTO MCMOJBb30BAHMA, TOCAE TOrO0 Kak OH
NOCTUTHET OKOHYAaTeNbHOH (POPMBI CBOEro HESNEPHOTO MCMOJL30BaHMs, He
Tpebyercs.

a) MHPOPMALIMIO OTHOCHUTENILHO KOJIMYECTB, BUAOB MCIOJIb30BAHHUA H
MECT HaxOXIEHUS SOEPHOrO0 MaTepuana, OCBOOOXAEHHOTO OT
rapaHTHii B COOTBETCTBHH CO craTheil 36 CornalieHust o rapaHTHsX;
7

b) HHPOPMALIMIO OTHOCHUTENBHO KOJUYECTB (KOTOpas MOXET WMETb
dbopMy OLEHOK) M BHAOB HCNOJNbL30BaHUS B KaXAOM MeCTe
HaXO0XIEHUs SIEPHOTO MaTepHaia, OCBOOOXKAEHHOTO OT rapaHTHii B
COOTBETCTBHH CO CcTaTheit 35 b) CornalneHus 0 rapaHTHSX, HO €lue He
HaxopgsAuerocs B OKOHYaTeNbHOH ¢opMe I8  HeANepHOro
UCMONB30BaHMA, B KOJIMYECTBAX, TNPEBBILIAIOUIMX YKa3aHHbIE B
cratbe 36 CornalieHuss O TrapaHTHSX. IlpenocraBnenne 3TOM
MHpopMauuH He Tpebyer BeAeHHUs TNOAPOOHOro y4era sSOEPHOTO
Marepuana.

HHdopMauuio OTHOCHUTENBHO MECTa HaXOXAEHHs WIH  JalbHeiluei
06pabOTKH OTXOHNOB CpeNHEr0 WJIH BLICOKOTO YPOBHSA aKTHBHOCTH,
coaepaulMxX IUTyTOHMH, BbicokooOoraueHHbli ypaH wnM ypan-233, B
OTHOUIEHMH KOTOPHIX TIPpUMEHEHHWEe rapaHTHH OBUIO TmpekpalieHo B
cooTBeTcTBUH cO craThedl 11 CornaweHus o rapanTusx. s uenu gaHHoro
nyHKTa "panebHeinas o6paboTka" He BKIIOHaeT MepeynakoBKY OTXOAOB WM
MX JanpHeHlee KOHAMLHOHMPOBAHHME, HE NMpenyCMaTpHBaloLlee pasfesieHUus
3JIEMEHTOB, JUI XPaHEHHs WIIH 3aXOPOHEHUS.

Crenyromyro nHbOpPMaLHIO OTHOCHTENLHO COrJlaCOBaHHOro 000OpyaoBaHUs H
HesIepHOTrO MaTepuana, nepeducineHHerx B [Ipunoxenuu I1:

a) MO KaXAOW OSKCMOPTHOH mnocraBke U3 VY30ekucTaHa Takoro
obopynoBaHus U Marephana. WAEHTHOHMKALMS, KOJHYECTBO, MECTO
NpeanosnaraeMoro MCrojb30BaHUs B roCyAapCTBe-NOyYaTeNie U aara



WX B COOTBETCTBYIOLIMX CIY4asX O)XHAaemas naTa 3KCMOPTHOH

NOCTaBKH,;
b) No KOHKPETHOMY 3arpocy AreHTCTBa, NOATBEpXKAeHHE Y30EKHCTaHOM
KaK MMIMOPTHPYIOLLHUM rocyaapCTBOM nHpopMaumy,

NPEAOCTaBIEHHON ATeHTCTBY APYTMM TOCYAapCTBOM B OTHOLIEHMH
3KCIMOpPTa TaKOro o0OpyNOBaHHA U MaTepHana B Y30eKHCTaH.

X) O6wue TmIaHel Ha MNpPEACTOAWMA [ECATHAETHUH MepHOl, HMEILIHe
OTHOLUEHHE K Pa3BUTHIO SJEPHOrO TOIUIMBHOTO uHUKIa  (BKIIOYAst
TUIaHHPYEMbIE OTHOCALIHECS K SOEPHOMY TOIUIMBHOMY LHMKIY Hay4HO-
MCCNENOBATeIbCKME M ONBITHO-KOHCTPYKTOpCKHE paboTel), KOraa OHHM
YTBEPXIEHb! COOTBETCTBYIOLIMMH KOMMETEHTHEIMH OpraHaMy B ¥ 30eKucTaH.

b. V3bekucTaH mnpunaraer BCe pasyMHble YCHJIMSA, C TeM 4YTOObI MpPENOCTaBUThb
ATeHTCTBY ClleoyroLlyI0 HHPOPMaLHIO:

i) obuiee omnucaHMe M HMHOOPMAIMIO, YKa3LIBAIOWIYID MECTO IPOBEACHHS
OTHOCSILUMXCS K AAEPHOMY TOIUIMBHOMY LIMKITY Hay4HO-HCCJIENIOBATENbCKUX
OMBbITHO-KOHCTPYKTOPCKUX paboT, He CBA3aHHBIX C SAAEPHBIM MAaTEpHAIIOM,
KOTOpble KOHKPETHO OTHOCATCA K oboraiieHuio, nepepaboTke smepHOro
TOMJIMBa MJIKM K 00paboTke OTXOHNOB CpeaHero WJIH BBICOKOIO YPOBHS
aKTHBHOCTH, COAEpKallHX IUTYTOHHIi, BLICOKOOOOralleHHbIH ypaH UM ypaH-
233,  ocywectBinseMblx rae-nubo B VY3bekucraHe, HO KOTOpble He
GHHAHCHPYIOTCS, HE TMOJYYMJIM KOHKPETHOrO paspeuieHHss HJIH  He
KOHTPOJIMPYIOTCS Y30E€KUCTAaHOM HWJIM He OCYLUECTBJAIOTCS OT HMEHH
V3bexucrana. [Jlna uenud naHHoro myHkrta "o6paboTka" OTXOAOB cpeaHero
HIIM BLICOKOTO YPOBHS aKTMBHOCTH HE BKJIIOYAET NMEpeynakoBKy OTXOAO0B WIIH
MX KOHOMLUWOHHUPOBaHHE, HE MpeaycMaTpHBaloUlee pasfelieHUsi 3JIEMEHTOB,
IUIS XpaHEHHUs MJTH 3aXOPOHEHHA.

1) obulee OmMHCaHWe MESTENbHOCTH M CBENEHWS O JMLUE WIM OpPraHHU3aLuH,
OCYIIECTBIAIOIIMX TaKyl0 MEATENbHOCTb B ONpeneNeHHbIX AreHTCTBOM
MECTaX HaxOXXAEHHA 3a MNpeaenamy TUIOLIAAKH, KOTOpble, MO MHEHMIO
AreHtcTBa, MOTJIH Obl PYHKUMOHANBHO OBITH CBS3aHBI C AEATENLHOCTLIO HA
sToit nnowanke. Ilpenocrasnenue Takoi MHPOPMaUNH ABJIAETCS MPEAMETOM
KOHKpeTHoro 3anpoca Arenrctsa. OHa MpeNOCTaB/IAETCA B KOHCYJBLTALHH C
AreHTCTBOM U CBOEBPEMEHHO.

c. Ilo 3anpocy ArenrcrtBa Y30€KHMCTaH HaeT YTOYHEHMs MM pasbACHeHMs NoOoi
MHOOpPMaNMH, NpPEenOCTaBlIEHHON B COOTBETCTBMM C HacToflledl CTaTbel, B TOi
CTENEHH, B KOTOPOil OHa HMEET OTHOLIEHHE K L€ rapaHTHii.



Cratbs 3

V3bekucraH npenocrasisier AreHTcTsy B TedeHde 180 nHeH nocne BCTYIUIEHHMS B
cuny Hacrosiwero ITpoTokona unpopMaLuio, O KOTOPOit FOBOPUTCS B CTaTbe 2.2 i),
i), iv), v), vi) a), vii) u X) 1 B cTaTbe 2.b i).

Y36ekucraH npenocraeisier AreHTCTBy A0 15 Mas  kaxaoro roza OO6HOBJICHHYIO
HMHGOPMALIMIO, O KOTOPOi FOBOPUTCS B MYHKTE a. BbILLE, 33 MEPHOI, OXBATHIBAIOLIHA
npeawecTBylolMi kaneHnapHsiit ron. Ecnu paHee mpenocTaBneHHass HHpopMaLus
ocranack 6e3 uaMeHeHHit, Y3bekucraH ypeaomsier 06 3Tom.

V36exkucrad npenocraBisieT AreHTCTBy 10 15 mas  kaxaoro roaa HMHGOPMALHIO,
OMpenNeNieHHYIl0 B Ccratbe 2.avi) b) H cc), 3a nmnepHod, OXBaTbIBAIOLIHH
MpeALeCTBYIOL Wit KaJleHAapHbIH rol.

V30bekucTaH  €XeKBapTaJbHO  NpPENOCTaBIAET  AreHTCTBY  MHQOPMALHIO,
OnpeleNeHHyI0 B CTaThe 2.a.1X) a). IJTa MHPOpMAlHs MpPEAOCTaBsAETCS B TE€YEHHE
LIECTHAECATH AHEH Mocsie OKOHYaHHsA KaXXIOro KBapTaia.

V306ekucraH npemocraBmsieT  AreHTCTBY HMHQODMALMIO, OMpeneseHHY0 B
craThe 2.a.vii), 3a 180 nmHeii mo ocymecTBiaeHHs AanbHeiweit ob6paborku, u mo
15 mas xaxxgoro rona uHGOpMalLHIO 00 H3MEHEHMAX MECT HaXxOXIEHHWs 3a MepHuon,
OXBAaThIBAIOLLHIA NPEALIECTBYIOLHI KaJIeHAAPHBIH rof.

Y36ekucTaH M AreHTCTBO JOTOBapHBAalOTCA O BPEMEHH M YacTOTE MPENOCTaBJIEHHA
HMHGOPMaLMH, ONpeneNeHHOMH B CTaThe 2.a.ii).

V3bexucraH npenocraBnaser AreHTCTBy HMHGOPMAUHIO, ONpENENEHHYIO B
craThe 2.a.1X) b), B TeyeHHe LIECTHIECATH OHEH MNOCNE MOCTYMIEHHs 3ampoca OT
AreHrcTBa.

JIONMOJHUTEJIBHBIA IOCTYII

Cratbsa 4

Huxecnenyroluee mnpUMEHSAeTCAs B CBA3H C OCYLUECTBJIEHHEM MONOJHHTENBLHOTO

IOCTyMNa B COOTBETCTBHMH CO CTaTbeit 5 HacToswero [Iporokona:

a.

AreHTCTBO HE CTaBUT LIEJIM MEXAHHCTHYECKH MM CHCTEMAaTHYeCKH TMpPOBEPSThH
MHGPOPMALHIO, O KOTOPOit FOBOPUTCS B CTaThbe 2, OHAKO AreHTCTBO UMEET AOCTYI
K

1) mo6oMy MecTy HaX0XIEHHs, O KOTOPOM FOBOPHUTCA B CTaThbe 5.a. 1) MM ii),
Ha BLIOOPOUYHOI1 OCHOBE C LIENbIO 06eCNIeYeHHs YBEPEHHOCTH B OTCYTCTBHH
He3asiBJIEHHbIX ANEPHOr0 MaTepHalia U JeATEIbHOCTH;



i) moboMy MECTY HaXOX[AeHHs, O KOTOPOM rOBOPUTCA B CTaThe 5.b. MM C., B
LeISX pelleHUs BOMpOCa, CBA3AHHOTO C NpPaBWIBHOCTBIO M TOJHOTOH
WHGOPMALIMY, NPEeNOCTaBIEHHOH B COOTBETCTBHH CO CTaTbeH 2 MM B
UeJIsX YCTpaHeHHsl HECOOTBETCTBHUA, CBA3aHHOrO C 3TOMH MHpOpMaLHeii;

ii1) mo6oMy MECTy HaXOXIeHHsl, 0 KOTOPOM FOBOPHTCS B CTaThe 5.a. iil) B TOH
CTeMNeHH, B KOTOPOii 3TO Heo6X0AMMO ATeHTCTBY IJIst MOATBEPXKIACHUSA IS
Liefieli rapaHTHii 3asBieHUA Y30eKkHucTaHa O CTaTyce YCTAaHOBKHM MJIM MECTa
HaXOXXIEHHs BHE YCTaHOBOK, Iie paHee OObIYHO HCMONB30BANICA ANEPHBIH
MaTepual, KaK CHATBIX C SKCIUTyaTauuu.

1) 3a HCIUIIOYEHMEM CJyyaeB, YKa3aHHbIX B TyHKTe il) HUXe, AreHTCTBO
HarnpaByifieT Y30eKuCTaHy NpeaBapHTeNbHOE YBEAOMIIEHHE O JOCTyMeE Mo
KpaiiHeil Mepe 3a 24 yaca,

i) B OTHOUIEHMH AocTyna K moboMy MecTy Ha IUowanke, KOTOPBIH
3aMpauIMBaeTCcs B COYETAHHH C MOCEMIEHHAMH U1 NPOBEPKH HHPOpMaLH
O KOHCTPYKUMH HMIM C HHCMEKUMAMH AN CHeuuanbHbIX Uened Wiu
OObIYHBIMH MHCMEKLMAMH Ha 3TOH ruioujaike, CPOK NpPEABapHTENBLHOrO
yBEIOMIIEHHs,, €ClH AreHTCTBO oOpaimaercs ¢ 3anpocoM 00 3ToM,
COCTaBJIsieT, MO kpalHeH Mepe, NBa 4aca, OOHAKO B MCKIOYUTEIbHBIX
06CTOATENBLCTBAX, MOXKET COCTABHTL MEHEE JIBYX YacOB.

Hpenaapmenbnoe YBEOIOMJICHHE HAIrpaBIACTCs B NHUCbMCHHOM BHAE U B HEM
KOHKPETHO YKa3bIBalOTCs NMPHYHHbI A0CTYNA H ACATECIBHOCTb, KOTOpas AOJIXKHA ObITb
OCyLI€CTBJICHA BO BpE€Ms TAKOI'0 AOCTYIIA.

B cnyuyae Bompoca WM HeCOOTBETCTBUS ArEHTCTBO MpeAoCTaBiseT Y306ekHCTaHy
BO3MOJXKHOCTb 1aTh pa3bsACHEHHE M CMOCOOCTBOBAaTH PEIIEHHMIO 3TOr0 BOMPOCAa WAH
YCTPaHEHHIO 3TOrO HECOOTBETCTBMA. Takas BO3MOXHOCTb OyaeT nmpemoCTaBiAThLCA
OO HampasjieHus 3anpoca O JOCTYNE, €CJIH TOJbKO ATEHTCTBO HE COYTET, YTO
3aJep>KKka B NMPEAOCTaBIEHHH JOCTYNa, BO3MOXHO, HaHeceT yuepb Lenu, ¢ KkoTopoii
3anpaluBaercs 3TOT AocTyn. B mo6oM ciyvyae AreHTCTBO He Aenaer Kakux-aubo
BBIBOOB B OTHOWIEHMH BOMPOCa MJH HECOOTBETCTBUA OO TeX MNOp, TMOKa
V36ekucrany He Oynmer npenocraBieHa Takas BO3MOXKHOCTb.

Ecmm ¢ VY30ekucraHoM He [JOCTMIHYTO HHOM  JOrOBOPEHHOCTH, AOCTYN
OCYLUECTBIIETCS TOJIbKO B TedeHHe 0ObI4HOro pabouero aHs.

V36ekucTaH MMeET NMpaBO Ha COMPOBOXKAECHHE MHCMEKTOPOB AreHTCTBa BO Bpems
OOCTYNa NpeAcTaBUTENAMH Y30eKknCTaHa NMPH YCIOBMM, YTO 3TO HE 3alEPXKUBAET
BbINOJIHEHHE MHCMEKTOPaMH CBOMX (YHKUMiIT MK MHBIM O0pa3oM He MPEnsTCTBYET

3TOMY.



Cratbs §
VY36ekucraH npeaocraBiaseT AreHTCTBy AOCTYH K:

a. 1) moboMy MeCTy Ha NIOLIATKE;

1) mobOMy MECTy HaxOXIEHHs, OnpeaeieHHOMY Y36€KHCTaHOM B COOTBETCTBHH
co cratbeit 2.a.v)-viii),

ii1) mo6boil CHATON C 3KCrUlyaTauMM YCTAaHOBKE WM CHATOMY C 3KCIUTyaTauMH
MeCTy HaXOXIEHHs BHE YCTaHOBOK, rie paHee OOBIYHO HCMOJNL30BACs
sAepHbIA MaTepHal.

b. mo6GoMy MeCTy HaXOXAEHHs, ONpeAeNeHHOMY Y30eKHCTaHOM B COOTBETCTBHH CO
craThel 2.a.i), crarbeii 2.a.iv), crarbeii 2.a.ix)b) wnu crarbeii 2.b., moMuMo Tex, o
KOTOPbIX FOBOPHTCA B NMYHKTE a.i) BbIlUE, NPH YCJAOBHMH, YTO, €ClH Y30€KHCTaH He
MMEET BO3MOKHOCTH TIPEAOCTaBHUTb TakoH AOCTyn, Y30ekuCTaH mpHiaraer BCe
pa3yMHble YCUIHA i He3aMeIJIMTENIbHOTO YAOBJIETBOPEHH TpeboBaHUH AreHTcTBa
C MOMOLIBIO UHBIX CPEICTB.

c. moboMy MeCTy HaxOXXIEHWs, ONpEAENeHHOMY AreHTCTBOM, NMOMHMMO Te€X MeCT
HaXOXIEHHs, 0 KOTOPbIX FOBOPUTCS B NMyHKTax a. U b. Bele, B Lenstx orbopa npob
OKpYXalolllel cpellbl B KOHKPETHOM MECT€ HaXOXJIEHHA TpH YCIOBHMH, YTO €CIH
Y36ekucTaH He HMMeeT BO3MOXXHOCTH MNpPEAOCTaBUTh TakoH AocTyn, Y3bekucTaH
NpUNaraeT BCE pasyMHble YCHMIMA Ui HE3aMEMIMTENIbHOIO YAOBJIETBOPEHHS
TpeboBaHHi AreHTCTBa B NMPHIEXALIWX MECTaX HAXOXIEHHUS MM C MOMOLLUBIO MHBIX
CPEACTB.

Cratbs 6

Ilpu ocyuiecTBAEHHH CTaTbM S Ar€HTCTBO MOXKET BBHIMOJHATb CIEOYIOLIHE BHObI
AEATENbHOCTH:

a. B oTHowmeHHM AOCTYyna B COOTBETCTBUM CO CTaTheil 5.a.) WIM iii); BHU3yaJibHOE
HabmoneHue, otoop mpo6 okpyxkawlleil cpeabl; HCNONB30BaHHE YCTPONCTB s
OoOHapyK€HHs1 M M3MEPEHHs paiualuy, OnevaThiBAHHE W TPHMEHEHHE IPYrux
MICHTUQUUMPYIOLIMX M YKa3blBAIOWIMX HAa  BMELIATENbCTBO  YCTPOMCTB,
ompezieNeHHbIX B JIOMONHUTENbHBIX TMOJIOXKEHHUAX; M TPUMEHEHHE JApYyrux
OOBEKTUBHBIX MEpP, TEXHHYECKAsA OCYLIECTBMMOCTb KOTOPLIX Oblla MOATBEpXkIEHA M
HCMONB30BaHHEe KOTOPbIX Obulo cornacoBaHo CoseroM ynpasmsowux (B
nanbHeieM HMeHyeMbIM "CoBeToM") U noclie KOHCYNbTalMit MEKAY AreHTCTBOM H
Y36ekHcTaHOM.

b. B oTHOwmeEHNH 10CTyNna B COOTBETCTBHH CO CTaTheil 5.a.i1); BH3yanbHOe HabmopeHue,
TIOACYET YHYETHBIX E€AHHHL SJEPHOrO MaTepHana, HepaspyllalollHe H3MepeHHs H



ot6op npo6; UCTIONBL30BaHHE YCTPOHCTB I OOHAPYXKEHHS U M3MEPEHHs paJHalMy,
M3ydeHHE YYETHbIX HOKYMEHTOB, KacalOLIMXCS KOJIMYECTBA, NPOUCXOXKIEHUS H
pasMellienus Matepuana, oTOop npob okpyxarouleif cpenbl; U NPUMEHEHHE APYTHUX
OOBEKTHBHBIX Mep, TEXHHUYECKas OCYLIECTBUMOCTb KOTOpbIX Oblla MOATBEPKIEHA H
MCIMOJb30BaHHE KOTOpPLIX Obuno cornacoBaHo CoBeTOM M mocne KOHCynbTauuid
Mexay AreHTCTBOM 1 Y36eKHCTaHOM.

B oTHOmEHMH NOCTyNa B COOTBETCTBHHU CO CTaThel 5.b.. BH3yanbHOE HabmOnEHHE;
oTbop npo6 OKpyXKaiowleii Cpeabl, UCTONbL30BaHHE YCTPOHCTB IS OOHapy>KeHMs W
M3MEpEHHs pajualMuM, W3yyeHHe KacCalOUIMXCA TIapaHTHH NpPOW3BOIACTBEHHBIX H
OTrpY304YHBIX YYETHBIX INOKYMEHTOB, U TNPHMEHEHHE IPYTUX OOBEKTHBHBIX Mep,
TEXHHYECKasA OCYLIECTBUMOCTb KOTOPbIX ObLla MOATBEPXKAEHA W HCIIOJIbL30BaHHE
KOTOpbIX ObLTO cornacoBaHo COBETOM M TNOCHEOYIOIUMX KOHCYNbTALUHH MEXIY
AreHTCTBOM M Y30E€KHCTaHOM.

B oTHOIEHHH AOCTyna B COOTBETCTBHH CO CTaTheH 5.c.. oTtOop npob okpyxarouei
cpenbl U B CIIy4yae, €CIIM pe3yJbTaThl He MO3BOJSAIOT PELIUTh BOMPOC HIIH YCTPAaHUTh
HECOOTBETCTBHE B MECTE HaXOXKAEHHs, OTIPENEEHHOM Ar€HTCTBOM B COOTBETCTBHH
CO crarbeii 5.C., MCNONbL30OBaHME B OSTOM MECTE€ HAaXOXAEHHA BH3YaJIbHOIO
HabnoaeHus, yCTPOACTB AN OOHapy)XeHHs M U3MEpPEHUS PaAHaLMH U NIPUMEHEHHE
M0 COrNaCOBAHHUIO MeXAY Y30eKHCTaHOM U ATeHTCTBOM APYTruX OOBLEKTHBHBIX Mep.

Cratbs 7

ITo npocbbe Y3bekucraHa AreHTCTBO MU Y36eKHUCTaH AOrOBapHBAKOTCA B OTHOLUEHHH
peryndpyemMoro AocTyna B pamkax Hacroswero Ilporokona ¢ uenbio
NPENOTBPALUECHHA PACKPbITHA YYBCTBHTENIBHOH C TOYKH 3pEeHHs ANEPHOro
pacnpocTpaHeHUst UHQOpPMaLMH, BbINOAHEHHs TpeboBanuii GesomacHOCTH WK
bu3MYECKOH 3aLUUTHl WM C Lenblo obecneveHus 3aluThl HAXOMALLEHCA B 4aCTHOM
COOCTBEHHOCTH MM KOMMEpYEeCKH YyBCTBUTENbHOH HWHpopMauuu. Takue
JIOTOBOPEHHOCTH He TpENATCTBYIOT ArEHTCTBY OCYWIECTBJIATL OEATENbHOCTD,
KOTOpas sBnAeTcs HeobxomuMmoH s obecnieuenus ybemuTenbHOW YBEPEHHOCTH B
OTCYTCTBMH  HE3Aa’ABNECHHBIX  ANEPHOr0  MarepHara M  JEATENbHOCTH B
COOTBETCTBYIOLIEM MeCT€ HaxOXHEHWs, BKIO4as pewmeHHe moboro Bompoca,
OTHOCAILErocs K MpPaBHJILHOCTH H NMOJHOTE WH(OPMALMH, O KOTOPO#l rOBOPHUTCS B
CTaThbe 2, WK YCTPaHEHHE HECOOTBETCTBUA, OTHOCALIEroCs K 3TOH HHOPMALIHH.

VY36ekucTaH MOXET MNMpH NpefoCTaBleHHH HHPOPMAaLMH, O KOTOPOl TFOBOPHTCA B
cTaTbe 2, HHPOPMHUPOBATL AreHTCTBO O MeCTaX Ha TUIOIAJKE MM B MECTe
HaXOXAEHUs, Ha KOTOPbIX MOXXET MPUMEHATLCA PEryaHpPYEMbIil OCTYIL.



C. Jo BcTynneHus B cCwily moObIX HeOOXOAMMBIX JIOMOJHHUTENBbHBIX TOJIOXKEHHH
V3bekucraH MoXeT MPHOErHYyTh K PEryjMpoBaHHMIO NOCTYNMa B COOTBETCTBHH C
MOJIOXKEHHAMH ITYHKTA a. BbILIE,

Cratbs 8

Huuro B HactosiieM IIpoTokone He mpenstcTByer Y30eKHMCTaHy MpPENOCTAaBISITh
AreHTCTBY AOCTYN K MECTaM HaXOXAEHHA B JOMOJHEHHE K TEM, O KOTOPbIX FOBOPHTCA B
CTaThsIX 5 M 9, WIM NPOCHTb ATE€HTCTBO O NPOBEOCHHH AEATENBHOCTH MO MpPOBEPKE B
KOHKPETHOM MECT€ HaXxOXXAeHHsA. AreHTCTBO He3aMeIUIMTENbHO NpHiaraeT BCE pasyMHbIe
YCHIIMS ATt OCYILECTBJIEHHA JEHCTBUI B COOTBETCTBHH C TaKOH NMPOCHOOH.

Cratbs 9

V3bekucraH npemocraBnser AreHTCTBY JOCTYT K MECTaM  HaXOXIEHHS,
onpeneneHHbIM AreHTCTBOM Iuii oTOOpa mnpoO Okpyxkawieil cpeabl Ha o6WHpPHOMN
TEPPHUTOPHH, NMPH YCIHOBHH, YTO €ClNH Y36eKHCTaH He MMEET BO3MOXKHOCTH NpPeNOCTaBUTh
Takoi AOCTYN, TO Y30eKHCTaH npHiaraer BCe pasyMHble YCHJIHA A YAOBJIETBOPEHMsA
TpeboBaHMii ATreHTCTBA B albTEPHATHBHBIX MECTaX HaXOXIEHHS. ATEeHTCTBO He
3anpai¥BaeT Takod AOCTYym 10 Tex mnop, noka oTbop npo6 okpyxaromed cpeabl Ha
obmHpHOH TEPPUTOPHH H MPOLETYPHBIE MEPHI LIS €r0 MpoBeAeHHs He onobpeHsl CoBeToM
M He NMPOBEAEHbl KOHCYILTaUMH MEXAY Ar€HTCTBOM H Y30€KHCTaHOM.

Crarpsa 10
AreHTtcTBO HHbOPMHUpPYeET Y30eKkHuCTaH o:

a. JlesTeNbHOCTH, OCYLIECTBIEHHOH B paMkax Hacrosimero IIpoTokona, BxIKO4Yas
NEATENbHOCTh B OTHOLIEHMH JMOObIX BOMpPOCOB MIHM HECOOTBETCTBHI, KOTOpbIE
AreHTCTBO JIOBEJO A0 CBeleHUA Y30eKUCTaHa, B MpeAeNax EeCTHAECATH AHeH nocne
OCYLIECTBJIEHHSI AT€HTCTBOM 3TO# JEATENILHOCTH.

b. PesynbraTax nesTeNbHOCTH B OTHOWEHHH JOOBIX BOMPOCOB HJIH HECOOTBETCTBHIA,
KOTOpbIE€ AreHTCTBO [OBEJO IO CBeAEHHs Y30eKkHCTaHa, Mo BO3MOXHOCTH CKOpee,
HO B mMO6OM ciyyae B TeUEHHE TPUALATH AHEiH Mocie MoJyYeHHss AreHTCTBOM 3THX
pe3yNbTaToB.

C. BbIBOJIaX, KOTOpPBIE OHO COCIANIO B PE3YJILTATE CBOEH AEATEIbHOCTH B COOTBETCTBHH
C HaCcToAUIUM HpOTOKOJ'lOM. Takue BbIBOABI NpeaoCTaBNAIOTCS €XXEroaHo.

HA3ZHAYEHMWE UHCHIEKTOPOB ATEHTCTBA
Cratbs 11

a. i) I'enepanbHelit mupexTop ysenomiuser Y3bekucran o6 yreepxxaeHun CoseTom
moboro MOMKHOCTHOro JMLa AreHTCTBA B KauyeCTBE MHCIIEKTOpA IO



rapantuaM. Ecnu VYi3bexucran He u3Bemiaer I'eHepanbHOro aupekropa o
CBOEM OTKJIOHEHHMH TAaKOr0 JOJDKHOCTHOTO JIMLA Kak MHCMNeKTopa Ui
V30ekuCTaHa B TeYeHHE TPEX MECALEB Tocje TONy4YeHus yBenomiehus ob
yrBepxxaeHu CoBeTOM, MHCMEKTOP, O KOTOPOM TakHM 00pa3oM yBENOMIIEH
VY30exucTaH, CYUTAETCs Ha3HaYEHHbIM B Y30€eKHCTaH,

ii) TeHepanbHblii QupekTOp, NEHCTBYS B OTBET Ha npockly Y3bekucrana wim no
cOOCTBEHHOM HHMUMATHBE, HE3aMeIIUTENbHO UHGopMuUpyeT Y3bekucraH ob
OT3bIBE Ha3HaueHMs JOOOro AOHKHOCTHOTO JIMLA B KayeCTBE MHCMEKTOpa
s Y3bekucrana.

b. VYBenomnenue, 0 KOTOpOM TOBOPHTCA B MYHKTE a. BbILIE, CYHUTAETCH MOJY4YEHHBIM
V3bekucTaHOM 4epes ceMb OHEH Mnocie AaThl HamnpasjieHHs Are€HTCTBOM TaKOro
yBenomieHus Y30ekucTany 3aka3Hoil KOppecTIOHAEHLIMEH.

BHU3bI
Cratbs 12

V30exucran B TeueHue OQHOTO MeCsla MOC/e MOJydYeHUs 3ampoca o6 3TOM B
ciy4ae HeOOXORMMOCTH NPENOCTAaBIAET YKa3aHHOMY B TaKOM 3ampoce Ha3HaueHHOMY
MHCTIEKTOPY COOTBETCTBYIOHIME MHOTOKpAaTHbIe BbE3NHbIE/Bble3NHble W(WJIM) TPaH3UTHbIE
BH3bl, KOTOPble OOecneyaT HHCIEKTOPY BO3MOXHOCTb Bhe3na U npeOblBaH!s HA TEPPUTOPUH
V3bekucraHa. B Lensix BbiNojHeHMa ero(ee) ¢yHkuuil.  JlioOble TpeOyeMble BH3bI
OCHCTBMTENIbHEI B TEYEHHE HE MEHee ONHOro rojga MU B Ciiydae HeoOXORMMOCTH
BO30OHOBIIAIOTCS HAa NMEPHON Ha3HAYEHHst HHCTIEKTOpa B Y36EKHUCTaH.

JONOJHHTEJILHBIE NOJOXEHNASA
Cratbs 13

a. B Tex cnywasx, korga Y30ekucTaH wiM AreHTCTBO YKa3blBalOT Ha HEOOXOAMMOCTH
onpeneauTs B J[ONMONHUTENBHBIX MOJOXKEHNAX, KaKUM 00pa3oM ciemyer NpUMeHSTh
Mepbl, H3JIOXKEHHble B HactosuleM [Ipotokone, VY30exkucrah u  AreHTCTBO
COTJIaCOBBIBAIOT TakHe J{OMONHUTENbHBIE MOJNIOXEHUS B TEYEHHE OEBSHOCTA JHEH
rocie BCTyILIeHHs B cuiy Hacrosimiero [Iporokona wau, B Tex cmyyasx, koraa
yka3aHHe Ha HeoOXomuMMoCTh TakuX JlOMONHHMTENBHBIX MOJNIOXKEHHIT HAETCA Mocie
BCTYIUIEHUs B cuiy Hacrosuiero IIpoTokona, - B TeueHHe AEBAHOCTAa HOHeH mocne
JaThl TAKOTO yKa3aHHMs.

b. Ho Bcrymnenus B cuny mobbix HeoOxomuMbIX JIOMONHUTENBHBIX MOJNOXKEHHH
AreHTCTBO HMEET NMpaBo NPUMEHATh MEPBI, H3JI0XKEHHbIE B HacToswmeM [IpoTokonne.
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CHACTEMBI CBA3A
Cratbs 14

VY36exucTaH naer paspelmieHue AreHTcTBy CBOOOLHO HCMONB3OBATh A CIyXKEOHBIX
ueneii CHCTEMbl CBA3HM MEXAY MHCIEKTOpaMH AreHTcTBa B Y30eKkHCTaHE H
IleHTpanbHbIMH yupexaeHHsaMH AreHTcTBa u(uiu) PernonansHeiMu 610po, BKIIOYas
nepezayy B HEABTOHOMHOM MJIM aBTOHOMHOM pexHMe HHGOpMallMy, MOCTynarolei
OT YCTPOWCTB AreHTCTBa Ul COXpaHEeHHs M(MIM) HaOMONeHHs WM JUI1 U3MEPEHHIA,
u obecneyuBaeT 3alUMTy TakoOi CBA3M.  AreHTCTBO TMOCIE KOHCYJIbTaUMi C
V306ekucTaHoM MMeEeT MpaBO HCIONB30BaTh YCTAHOBJIEHHbIE Ha MEXTYyHapOAHOM
YPOBHE CHCTEMBI MPSIMOil CBSA3H, BKJIIOYasl CITYTHHKOBBbIE CHCTEMbl M APYTHE BHIBI
nanbHel cBA3M, He McnonsdyeMble B Y3bekucrane. Ilo mpockbe Y3bekucrana unu
AreHrcTBa NOAPOOHOCTH, KACAOLIMECH OCYLIECTBIEHHA 3TOTrO MyHKTa B OTHOLIEHHH
nepeaayy B HEABTOHOMHOM MJIM aBTOHOMHOM peXXHMe HHPOpMaLIMH, MOCTyNaroleH
OT YCTpOWCTB AreHTCTBa Ui COXpaHeHHs M(MM) HabmoneHUs UM U H3MEPEHHUH,
onpenenstotcs B JJOMONHUTENBHBIX MONOXEHHSX.

IIpyu ycraHoBneHuH CBA3M U Nepeaaye MHGOPMALMH, KaK 3TO MpeIyCMaTpUBaeTcs B
MYHKTE a. Bbille, HANEXaUIMM 06pa3oM yYHThIBAETCS HEOOXOOUMOCTb obecnieyeHHs
3alUMTBI  Haxodsuiecs B  YaCTHOH COOCTBEHHOCTM HAM  KOMMEpPYECKH
YyBCTBHUTENbHON HMHGOpMAaUMH WIM TOH HMHGOPMAaLHUH O KOHCTPYKLHH, KOTOPYIO
Y36exucran cyuTaer 0co060 YYBCTBUTENBHOIA.

3AIIIATA KOHOHAEHNHAJIBHOHR HHOOPMAININA
Cratps 15

AreHTCTBO MoAAep>XHBaeT cTporuil pexxum obecneyeHus 3¢¢EeKTHBHOM 3aWMTBI OT
PaCKpPBLITUA KOMMEPYECKHX, TEXHOJNIOTHYECKHX H NPOMBIIIJIEHHBIX CEKPETOB M APYroi
KOHGHMAEeHUMaNbHOH MHGOPMALIMH, KOTOpas CTAHOBHUTCS €My M3BECTHOM, BKJIKOYas
TaKylo HMHGOpPMaLMIO, KOTOpas CTaHOBMTCA H3BECTHON AreHTCTBY B Xofe
ocyllecTBleHHs HacToswero IIporokona.

PCDKHM, O KOTOPOM TOBOPDHTCA B ITYHKTE€ a. BbILIC, BKIHOYACT, B YaCTHOCTH,
NMOJIOXKEHHUA, OTHOCALIIHECHA K:

i) oMM MNpUHUMNAM M CBA3aHHBIM C HHUMHM MepaM MO OOpalleHHIO C
KOHHAEHUHATBHOMH HHbOpMaLIHeEit;

ii) yCIOBMAM HaiiMa mnepcoHasia, KaCaloUIMMCA 3alMThl KOHPMAEHLMATbLHOM
nHpopMaLuy;
i) npouenypaM B Ciydae HapyuleHHit WM AKOObl MMEBLIMX MECTO CIIy4aeB

HapyueHust KOHPHAEHLIHATBHOCTH.
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PexxuM, 0 KOTOPOM TOBOPMTCA B IYHKTE a. BLIlle, YTBEPKAACTCA H TIEPHOAHYECKH
paccmarpusaercs CoBeToM.

IPAJOXEHUA
Cratbs 16

TlpunoxeHus k HacTosiiemy IIpOTOKONY SBASIOTCS €ro HEOTbEMAEMOH HacThIO. 3a
HCKIIIOYEHHEM Liefieil BHeceHus nomnpaBok B IIpunoxenus, TepmuH "IIporokon”, kak
OH ynotpebnsercs B HAaCTOsiLEM JOKyMeHTe, o3Hauyaer Ilporokon u Ilpunoxenus,
BMECTE B3STHIE.

B nepeyeHb BMUOOB HEATENbHOCTH, yKa3aHHbXx B IlpunoxeHunl, u nepeueHb
obopynoBaHuss M Marepuana, YkaszaHHeIX B Ilpunoxkenuu II, CoseroM Moryt
BHOCUTLCA TONMpPaBKM MO pekOMeHpauuH co3naHHoH Coserom paboueit rpynnbl
3KCMEPTOB OTKphITOro cocraa. Jhiobad Takas nonpaska BCTynaeT B CHIy 4epes
YeTbipe Mecsala nocie ee npuHATUA CoBETOM.

BCTYILUIEHHE B CILTY H IPUMEHEHHE HA BPEMEHHOHA OCHOBE

Cratbsa 17

Hacroswuit IlpoTokon BCTynaer B CHJy B JI€Hb, KOrZa AIEHTCTBO MNOJYYHT OT
Y30ekucTaHa NMMCbMEHHOE YBEIOMIJIEHHE O TOM, YTO 3aKOHOAaTelbHble TpeboBaHHA
Y36ekucraHa, HeOOXOIUMBIE IS BCTYMJIEHHA B CHITY, BbINOJNHEHH. Jl0 BCTyILIeHHA
B cwiy Hacrosuiuit IIpoTokon npuMeHsAeTcs Ha BpPEMEHHOH OCHOBE C IaThbl
NOAMNMCAHMS YMOJHOMOYEHHBIM TMpencTaBUTeNneM Y3bekucraHa u I'eHepanbHbIM
IUPEKTOPOM ATEHTCTBA HJIM OT €r0 MMEHH.

I'eHepanbHBIA AUPEKTOP HE3aMEMINTENLHO HHOOPMHPYET BCE TFOCYAApCTBA - 4EHbBI
AreHTcTBa 0 NpMMeHeHHH Hactosuiero IIpoTokona Ha BpeMEHHOH OCHOBE M O €ro

BCTYIUIEHHH B CHITy.
ONPEJEJEHAS

Cratbs 18

Ina ueneit Hacrosuero IlpoTokona:

a.

OrtHocsmMecs K sAePHOMY TOIMIMBHOMY LIMKIY Hay4HO-HCCIENOBATENbCKHE H
OMNBITHO-KOHCTPYKTOPCKHE PabOThbl O3HAYAIOT AEATENbHOCTb, KOTOpas KOHKPETHO
OTHOCHTCA Kk MoOoMy acnekTy paspabOTKH mpouecca MIH CHCTeMbI JIH0OOro M3

CNeayoLIero;

- KOHBEpPCHH ﬂdepnozo mamepuana,
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- oboralieHus A0epHo20 Mamepuana,
- M3TOTOBJIEHUS SOEPHOTO TOTLINBA,
- peaKkTopos,

- KpPUTHYeCKHX cOOpOK,

- nepepaboOTKH SAEPHOTO TOILINBA,

- 06paboTkH (He BKJIIOYas NepeynakoBKH WIH KOHAMLIHOHHPOBAHUA, HE
NpegyCMaTpUBAIOILEro pasfeNeHUs 3JIEMEHTOB, Ui XPaHEHHWS HIIH
3aXOPOHEHHUA) OTXONOB CPENHEro WIIH BbICOKOIO YPOBHSI aKTHBHOCTH,
coepxawux IUTYyTOHHI1, BBICOKOOOOralleHHbIi YPaH WiH ypaH-233,

HO He BKJKYAaKT HOEATENbHOCTh, OTHOCALIYIOCA K TEOPETHYECKHM  MIH
¢yHIaMeHTaNbHBIM Hay4HbIM HCCNIENOBAHMAM MJIHM K Hay4HO-HCCIENOBATENbCKHM H
ONMBITHO-KOHCTPYKTOPCKMM ~ pab0TaM  1nO  MpPOMBILUIEHHBIM  NPUMEHEHHUSM
PamMOHM30TONOB, MENWLMHCKHM, THOPOJOTHYECKMM M  CelbCKOXO3SHCTBEHHBIM
NMPUMEHEHUSIM, U3YYEHHIO MOCIENCTBHI A 300POBbS U OKDYXKalollleil cpelbl U Mo
YCOBEPLIEHCTBOBAHHIO TEXHHYECKOTO OOCITy>XMBaHM.

Ilnomanka 03Ha4aeT TEPPUTOPHIO, TPAHULIBI KOTOPOii onpeneneHsl Y30eKHCTaHOM B
COOTBeTCTBYIOUIEH  MHPOpPMAaLMM O  KOHCTPYKLHMH  YCTaHOBKH,  BKJIIOYas
OCTaHOBJIEHHYIO YCTaHOBKY, a TakXe B COOTBETCTByIOLued MHGOpMaLlMH O MecTe
HaXOXXAEHUs BHE YCTaHOBOK, e OObIMHO WCMOJb3yeTcs SAAEpHBI MaTepHal,
BKJIIOYAs 3aKPbITOE MECTO HaXOXKAEHHs BHE YCTAHOBOK, I'le paHee MCIMOJb30BaJICH
ANEPHBIIt MaTepHan (KOTOpblE OrpaHUYMBAIOTCA MECTaMH HAaXOXIEHUs, i€ HMEIOTCS
ropsiuMe KaMepbl MM OCYLIECTBJIANACL HAEATENbHOCTb, CBSI3aHHast C KOHBEPCHEH,
oboraieHueM, H3rOTOBJIEHHEM WM nepepaboTkoii Tornuea). Ilnowmanka Bio4aer
Takxke BCe OObEKTbl, COBMECTHO pa3MelleHHble C YIIOMAHYTHLIMH BbllllE€ YCTaHOBKO#H
WIH MECTOM HaxXOXXIOEHHS, C LENbl0 TMPENOCTaBJEeHUS WIH HCIOJb30BaHUA
CYLLECTBEHHBIX CPENCTB oOecneueHus, BKIIOYas: ropsiyMe kaMepbl s oOpaboTku
o0JTy4eHHBIX MaTepHalloB, HE COAEpXalUMX AHEPHbI MaTepHaln;, YCTAaHOBKH IUIs
0o0paboTKkH, XpaHEHMs M 3aXOPOHEHHMs OTXONOB, a TAKKE 3J4aHus, CBS3aHHbIE C
COIJIACOBAaHHOW NEATENbHOCTBIO, ONpeneneHHoN Y30eKHCTaHOM B COOTBETCTBHH CO
craTbeii 2.a.1v) Bblile.

CHsaATas ¢ 3KCIIyaTauWdy YCTAHOBKA WM CHATOE C 3KCIUTyaTallM¥ MECTO HaxOXAEeHHUs

BHE YCTAaHOBOK O3Ha4alOT OOBEKT MIM MECTO HaxOXIE€HHUs1, Ha KOTOpbIX

OEMOHTHPOBaHbl MM CHEJaHbl HEMPUIOOHBIMH K SKCIUTyaTalUMH OCTaBLIMECH
KOHCTPYKUHMH M OOOpynoOBaHHME, BaxKkHble A ee(ero) HCMONb30BAHUA, TaK YTO
OHa(OHO) He HCMONBb3yeTCA AN XpaHeHHs SIEepPHOr0 MaTepHana U He MOXeET aajee
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MCNIONB30BaThCA A OOpallleHHs C sAlepHbIM MaTepuanoM, ero obpaboTku niM
HCTIONb30BAHUA.

OcTaHOBNIEHHAaN YCTAHOBKAa MJIM 3aKpPbITOE MECTO HAXOXIEHHUA BHE YCTaHOBOK

03Ha4alT OOBEKT MNH MECTO HAaXOXOEHHA, 3KCIUTyaTalMs KOTOpPLIX NpekpallieHa H
M3 KOTOPBIX U3BAT AAEPHbIA MaTepHall, HO KOTOPbl€ He CHATh! C 3KCILUTyaTaLUH.

BricokooforauieHHblii_ypaH o3Hauaer ypaH ¢ oboramendeM 20% WM Bblme IO

H30TOITy ypaHa-235.

Ot6op npob oxpykatowmeii cpesbl B KOHKPETHOM MECTe HaXO0XIEHUs O3Ha4aeT 0Toop

npo6 okpyxaroweii cpeabl (HanmpuMep, BO3AyXa, BOAbI, PACTHTENbHOCTH, TOYBHI,
3arpsa3HEHHH) B OMpeNeNneHHOM  AreHTCTBOM  MECTe  HaXxOXIeHMA H
HENOCPEACTBEHHOH OMM30CTH OT HETO C LeNbI0 CONEHCTBUA AreHTCTBY B MOATOTOBKE
BbIBOJOB 00 OTCYTCTBHH He3asBIIeHHBIX ANEPHOrO0 MaTepuana MIH saepHOH
IeATeNbHOCTH B 3TOM OMNpEeAENeHHOM MeCTe HaXOKAEHHA.

Ot6op_npob okpyxaroueii cpezbl Ha OOIKUPHOH TEppUTOPHH O3Ha4aeT oTOop Npob

OKpyXawoweH cpeabl (HampuMep, BO3AyXa, BOAbl, PACTHUTENBHOCTH, TOHBBI,
3arpsA3HEHHH) B psge OMpeNeNeHHbIX ATEHTCTBOM MECT HaXOXAEHHA C LeNbIO
CONEHCTBUSI ATrEHTCTBY B NOIAIOTOBKE BBIBOJOB 00 OTCYTCTBHH He3asBJIEHHbIX
SAEPHOTO MaTepHasa HU SIEPHOH AEATENbHOCTH Ha OOLIMPHON TEPPUTOPHUH.

AnepHbli Marepuan COrinacHO OmnpeleNieHHt0, JaHHOMY B crathe XX VYcrasa,

O3HayaeT Mmoboi UCXOMHBIA MaTepHan WK Mo0oi CeLranbHbi pacLIerUIAIOMACS
marepuan.  TepMuH “HcxomHbIi Marepuan” He MOOJKEH TOJKOBaTbCs Kak
NPUMEHAIOLIKMACA K pyde HiaM ortxomaM pyasl. Jhoboe onpenenexue, maHHOe
CoseroM B cooTBeTCcTBHHM O cTaThelf XX VcraBa AreHTcrBa nocne BCTYIUIGHHA B
cwry Hacroswero Ilpotokona, KoTOpoe pacliHpsieT CIIMCOK MaTepHalios,
CUMTAOLUIMXCS HMCXOINHbIM MAaTepHANOM WIH CNEUHAlbHbIM PaCLUEIUIAIOLHMCS
MaTepuanoM, BCTyNaeT B CWIy B pamkax Hacrosiero IIpoTokona Tonbko mocnie
NPUHATHA Y36€KHCTaHOM.

VYcraHOBKA 03HAYAET:

)] peaKkTop, KpHMTHYeCKyr0 CcOOpKy, 3aBOA TNO KOHBEPCHHM, 3aBOh MO
M3rOTOBJIEHHIO, NepepabaThIBAIOLLYI0 YCTAHOBKY, YCTAaHOBKY Al pasieneHHs
H30TOMOB WK OTAENBHOE XPaHUIHKIIE, WIH

i) no6oe MECTO HaxOXMeHHs, rae OObIYHO HCNONB3YETCs ANEPHBLIN MaTepuan B
KOJIMYECTBAX, NPEBbIAIOIIHX OAHH 3P PEKTHBHBIN KUIOTPaMM.
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MecTo HaxOJIeHHs BHE YCTAaHOBOK O3Hayaer moboit obbext MiM moboe MecTto

HaXOXIEHHA, KOTOpble He SIBIAIOTCA YCMaHogko#, W riae OObIMHO HCMONb3YeTCs
A0epHblii Mamepuan B KOJNWYECTBAX, PaBHbIX ONHOMY 3(deKTHBHOMY KHIOIrpaMMmy
HJIH MeHee.

COBEPIIIEHO B Bene 22 centsibps 1998 B AByX 3K3eMIfApax Ha aHrNMHCKOM H
PYCCKOM si3bIkaX, NpHueM 00a TEKCTa ABNAIOTCH PABHO ayTEHTHUHBIMH.

3a PECITYBJIMKY Y3BEKHCTAH 3a MEXXIAYHAPOJHOE ATEHTCTBO
I10 ATOMHOY DHEPI'UH
(noamnuce) Bnapumup Hopos (noanuce) Moxamen Dnbbapaneit
YpesBblyaitHbli U I'eHepanbHbIil AHpekTOp

NMOJHOMOYHBII MOCOJ
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if)

vi)

vii)

OPWIOXKEHHME 1

I[MTEPEYEHb BUJIOB AEATEJIBHOCTH, O KOTOPBIX TOBOPUTCS
B CTATBE 2.A.1V) HACTOAIIEI'O ITPOTOKOJIA

H3roToBneHue poTopHbIX TpyO aas ueHTpudyr wim cbopka ra3oBbIx LEHTPUOYT.

PotopHble TpyObl ans LeHTpudyr 03HauyalOT TOHKOCTEHHbIE UUJINHIPpBI, ONHUCAHHUE

KOTOpBIX puBeAeHo B pasaene 5.1.1 b) ITpunoxenns I1.

Ia3oBble HeHTPU(YrH O3HA4aKOT LEHTpUbYrH, ONMCaHHE KOTOPbIX MPHBEAEHO BO
BBOJHOM 3aMe4yaHuH k pasgeny 5.1 ITpunoxxenns 11.

Hsrotoenenue aud¢dy3MoHHbIX HapbepoB.

IuddysuonHbie Gapbepbl O03Ha4alOT TOHKHME TMOPUCTble GWIBTPbI, ONHCAHHE
KOTOPBIX NMpuBeneHo B pasaene 5.3.1 a) ITpunoxenus I1.

HsrotoBnenue unu cbopka cUCTEM, UCMONB3YIOLHX J1a3€Pbl.

CucreMbl, HCTIONBL3VIOUIHE JIa3epbl, 03HAYAIOT CHCTEMBI, BKJIIOUAKOHIHE T€ NPEAMETDI,

OTUCaHHe KOTOPLIX NpUBeneHo B pasaeine 5.7 Ilpunoxenus II.
H3zrotoeneHue unu cbopka 31eKTpOMarHUTHBIX CENapaTopoB H30TOMNOB.

DNEeKTPOMArHUTHBIE CeMapaTopbl M30TONOB O3HAYalOT Te MPEAMETHl, O KOTOPbIX
rosopuTcs B pasgene 5.9.1 Ilpunoxxenus Il u koTopble conepxkar HCTOYHHKH HOHOB,

OnMCaHHe KOTOPbIX NpuBeneHo B pasuene 5.9.1 a) Ilpunoxenus I1.
Hsrorosnenure unu c6opka KONOHH WIH 3KCTPaKUMOHHOTO 000pyROBaHHA.

KonoHHbI unM 3kcTpakuuMoHHOe obopynoBaHHME O3HA4alOT T€ NPEAMETHI, ONHCaHHe
KOTOpLIX TIpMBEAEHO B paszenax 5.6.1, 5.6.2, 563, 56.5 566, 567 u 568
ITpunoxenus I1.

HzrotoBneHue  pasnenuTenbHbIX — COMEN  WIM  BHMXPEBbIX  TpyOOK  ais
a’3poaHHaMH4ecKoro oboraieHus.

PaspenuTenpHble comna WM BHXpeBble  TpyOkM N a’3poAMHAMHYECKOrO
oborailieHuss 03HAuYalOT pa3feNHTeNbHbIE COTUJIAa M BHXPEBble TPyOKH, OMUCaHHe

KOTOPBIX NPUBEIEHO COOTBETCTBEHHO B pasfenax 5.5.1 u 5.5.2 IIpunoxenns II.
HsrorosneHune unu cbOpka CHCTEM reHepaLH YPaHOBO# IIa3Mbl.

CucrteMbl reHepalMM YPaHOBOW TMJa3Mbl O3HA4YalOT CHCTEMbI And  redepauvu

YPaHOBO# M1a3Mbl, ONHCaHHE KOTOPLIX NPHUBENEHO B paszere 5.8.3 Ilpunoxenus I1.



viii)

xii)

xii)

Xiv)

H3rorosnenue HHPKOHUEBBIX TPYO.

LupkoHueBbie TpyObl O3HauyaioT TpyObl, OMMCaHHME KOTOPBIX TPHBEOEHO B
pasznene 1.6 Ilpunoxenus 1L

IIpoM3BOACTBO MK NOBBILIEHHE KAYECTBA TAXKEAOH BOABI U JEHTEpHs.

Tsxenas Bona uiay JeUTepHii 03HAYaAIOT AEUTEPHIA, TsKENyI0 Boay (OKcHA AeifTepus)
1 moboe apyroe coeauHEHHe NeHTepUs, B KOTOPOM OTHOLIEHHE 4YHCJAa aTOMOB
IeifTepHs K 4UCITy aTOMOB Bojgopoaa npesbiaer 1:5000.

Hsrorosnenue rpapura sgepHOR YUCTOTHI.

I'padur snepHoOit YUCTOTHI O3HAYAET rPaPUT, yPOBEHb YHCTOTHI KOTOPOrO BBILIE, YEM
-~ 3
5 MMILTHOHHBIX YacTeii 60pHOro 3KBHUBAJIEHTA, a IUIOTHOCTD NpesbimaeT 1,50 r/em’™.

H3roroBieHue KOHTEHHEPOB Ans 00Iy4eHHOro TOMIHBA.

KonreiiHep ans o6myyeHHOro TomaMBa O3HA4YaeT €MKOCTb IS TEPEBO3KH W/MaH
XpaHeHuss OOJy4eHHOro TOIUIMBa, OOECNeYMBAIOLIYI0O XMMHYECKYIO, TEMJIOBYIO H

PazMauMOHHYIO 3alllMTy, a Takke OTBOA TeIUla pacrnaja BO BpPeMs MEpEeMELICHHS,
NEPEBO3KH U XPAHEHHUA.

H3roToBneHue peakTOPHLIX YNPaBASIOLIMX CTEPXKHEH.

PeakTtopHbie ynpaBisiouiue CTEP:KHH O3Ha4aloT CTE€P>XHH, OINMHCAHUEC KOTOpPbIX

npuseacHo B pasaene 1.4 ITpunoxenus II.
H3sroroBneHue 6e30nacHbIX € TOMKH 3pEHHS KPUTHYHOCTH 0aKOB M pe3epByapoB.

be3zonacHble ¢ TO4YKM 3peHMS KPUTHYHOCTH Oaku M pE€3€pByapbl O3HAYAKOT TC

NpeaMeThbl, ONMCaHHe KOTOPbIX NpHBEIEHO B pasaenax 3.2 v 3.4 IIpunoxenus I1.

HsrorosneHue mMauiuH ans pyoku o6y4eHHBIX TOTJIMBHBIX 3JIEMEHTOB.

Mainunbl 118 pybxu o6y4eHHbIX TOMIWBHBIX 3MEMEHTOB O3HAYaT 000pYAOBaHHE,
OMnHCcaHWe KOTOporo npueseneHo B pasaesne 3.1 Ilpunoxenns 11

CoopyxeHue ropsaumx kamep.

Topsune kamepbl O3Ha4alOT Kamepy WMAM COEOUHEeHHble Mexny coboii kameps!

obuMM O6BEMOM He MeHee 6 M°, CHaGXeHHbIe 3alIMTON, paBHOH WM
npesbiwaomeit 3keuBanentT 0,5 M 6eToHa mnoTHocThio 3,2 r/cM’ mnm Gonee,
YKOMILIEKTOBaHHbIE 000pyNOBaHHEM IUIs NPOBENEHHUA ONepalUii C HCTONbL30BAHHEM
AMCTAHLIMOHHOTO YNPaBIEHHA.



OPUJIOXEHHE I

TIEPEYEHb COI'JJACOBAHHOI'O OBOPYJIOBAHNMA U HESLEPHOI'O MATEPHAJIA
JUL OTYETHOCTH OF 3KCIIOPTE Y UMITOPTE B COOTBETCTBHH CO CTATBEU

1.1.

1.2.

2.AIX)

PeakTopb! H peakTopHOe 06opyaoBanHe
KomniekTHbIE ifepHbIe PeaKTopbl

Snepubie peaxTopbl, CcrnocobHele paboTaTh B pEXKHUME KOHTPOJHPYEMOI
CaMONOANEPKUBAIOLIEIHCA LEMHOH peakUuWH J[eneHHs, HCKIIoYas peakTOphbl
HYJIEBOR MOIHOCTH, KOTOpble OINpENeNsloTCAd KaK peakTopbl C IPOEKTHbIM
MaKCHMallbHbIM YPOBHEM TPOH3BOACTBA IUTYTOHMs, He npepblmaromuM 100

rpaMMOB B TOfI.
IMOSCHUTEJIbHOE 3AMEYAHUE

"SnepHelii peakTop" B OCHOBHOM BKJIIOHYAET y3J1bl, HAXOMALIHECA BHYTPH KOpITyca
peakTopa HIH HEMOCPeACTBEHHO NMPHMBIKAIOIIKE K HEMY, 000pyIOBaHHE, KOTOPOE
KOHTPOJIMPYET YPOBEHb MOIIHOCTH B aKTHBHOI 30HE, H KOMIIOHEHTBbI, KOTOpbIE
OOBIMHO conepKaT TEMJIOHOCHTENbL MEPBOr0 KOHTYpa aKTHBHOM 30HBI peakTopa,
WJIH BCTYMAIOT C HUM B HEMOCPEACTBEHHbIH KOHTAKT WM YIPABIAIOT UM.

He npeamonaraercs HMCKIIOYEHHE PEAKTOPOB, KOTOpble HamNeXaliuM oOpa3oM
Mornu Obl MOABEPrHYThCH MOAMGHMKAUMM 111 MPOM3BOACTBA 3HAYMTENBHO
Gonbiero kosnuuectBa, uyeM 100 rpaMMOB MUIyTOHMs B rofd.  PeakTopsl,
npenHa3Ha4YeHHble U JUIMTENIBHON 3KCIUTyaTallMd Ha 3HA4YMTENIbHBIX YPOBHSX
MOUIHOCTH, HE3ABUCUMO OT CTENEeHH X BO3MOXHOCTEH NMPOM3BOACTBA TUTYTOHHS,
HE pacCcMaTpUBAIOTCA Kak "peakTopbl HYNeBOit MOLLHOCTH" .

PeaICl'Oprle Kopnyca BbICOKOI0 JaBJICHHHA

Merannuueckue koprmyca B cOOpe HIM MX OCHOBHBIE 4YaCTH 3aBOJCKOIO
M3roTOBNEHHs, KOTOpbIE CMELHanbHO NpeAHa3HauYeHbl MM TMOATOTOBJIEHbI I
pasMeleHnst B HUX aKTHBHOM 30Hbl AAAEPHBIX PEAKTOPOB, KaK OHM OTpeneseHbl B
myukre 1.1.  Bbllme, M cnocoOHble BblAEpXKHBaTb pabouee  naBiieHHE
TEMIOHOCHTENS NEPBOro KOHTYypa.

I[MTOACHUTEJIbHOE 3AMEYAHHE

BerHﬂﬂ TuTa KOpImyca BbICOKOI'O NAaBJIEHHUSI PE€AKTOpa OXBAThIBACTCA NMYHKTOM
1.2 kak OCHOBHasl, 3aBOACKOTO H3rOTOBJIEHHs, 4YacCTb KOpIIyCca BbICOKOIO

JAaBJICHHUA.



1.3.

1.4.

L.5.

BHyTpeHHue yacTH peakropa (Hanpumep, NONAEPXKHUBAIOLIHE KONOHHBI H TUIMTHI
aKTHBHO# 30HBI M APYTrHe BHYTPEHHHE YaCTH KOPITyca, HanpasisollHe TpyOs! s
peryiMpylolmuX CTepKHEH, TEerIoBble 3KpaHbl, NMEPeropoaKH, TPyOHbIE pelleTKH
aKTHBHOM 30Hbl, TwacTMHBl auddysopa M T.4) O0OBIMHO NOCTABAAIOTCH
NOCTaBIIMKOM peakTopa. B HEKOTOpbIX CHy4asx OMNpeneseHHbE BHYTPEHHHE
OMOpHbIE KOMIOHEHThl BKJIOYAIOTCS B M3rOTOBJIEHHE KOPIYCa BBICOKOTO
OaBieHHsA. OTH NpPEAMEThbl SBJAIOTCS JOCTaTOYHO BaXHBIMH C TOYKH 3pEHMs
6e30MacHOCTH M HaJEXHOCTH 3KCIUTyaTaUMH PeakTopoB (M CNeNOBaTeNnbHO, C
TOYKH 3PEHHs TapaHTHHHBIX OO0A3aTENbCTB M OTBETCTBEHHOCTH TMOCTaBLIMKA
peakropa), 4ToObl MX TMOCTaBka BHE PaMOK OCHOBHOIO COTJIaLIEHHs O TMOCTaBKe
caMoro peakropa He crana Obl 0Obr4HOM npakTukoit. IloaTomy, xoTs oTnenbHas
NOCTaBKa 3THX YHUKAIbHBIX, CTIELHAIbHO MpeAHa3HauYeHHbIX U NMOArOTOBJIEHHBIX,
BaXHBIX, KPYMHBIX M [JOPOrOCTOSLIMX IpeaMeToB He obssaTenbHo Oyner
paccMaTpMBaThC KaK BbINajawoolias u3 cdepbl HHTEpEcOB, Takoit crnocob
MOCTaBKU CYUHTAETCH MAJIOBEPOSTHBIM.

MawnHb! 218 3arpy3KH H BbIrpy3KH PeaKTOPHOIro TONJIHBA

ManunynstopHoe  o0OpyHoBaHHe, CHEUMaNbHO  MNpefHa3HAYEeHHOE WM
NMOArOTOBJIEHHOE JUIA 3arpy3KH MM U3BJIEYEHUS TOMUIMBA U3 SAAEPHBIX PEaKTOPOB,
KaK OHH OmnpeleneHbl B MyHKTe 1.1. Bbllle, KOTOpOE MOXET MCIOJNb30BAThCH,
KOrJa peakTop HaxOAWTCS NOA Harpy3koid, MnuM obnajaer TeXHUYECKUMHU
BO3MOXHOCTAMHM IJIs TOYHOrO MO3HLHOHHPOBaHHS WIHM OPHEHTHPOBaHMS,
NO3BOJISIOLIMMH TPOBOAMTL Ha OCTaHOBJIEHHOM PEaKTOpE CJIOXKHble paboThl MO
neperpyske TOMJMBA, NpPH KOTOPBIX OOBIYHO HEBO3MOXHBI HENMOCPENCTBEHHOE
HabnoneHre UK NPAMOiA TOCTYI K TOIUIMBY.

PeakTopHbie ynpaBisiomne CTepxKHH

CrepixHH, crieLHanbHO NMPEAHa3HAYEHHbIE WIK NOATOTOBJEHHbIE AJS YIIPaBJIeHHs
CKOPOCTBIO peakLiMi B SAEPHBbIX PeakTopaX, KaK OHH OMNpeaeneHbl B myHkre 1.1.
BbILLE.

ITOACHMUTEJILHOE 3AMEYAHUE

Crona ke BKJIIOYAIOTCs, MOMHMO 4aCTH, NOMIOLIAOLIEiH HEHTPOHDI, €€ ONIOPHBIE U
NoABECHbIE KOHCTPYKLMH, €CJIH NOCTaBKa MPOU3BOAMTCA PaseibHO.

PeakTopHbie TPYObl BLICOKOro JABJIEHHR

Tpy6el, KOTOpBHIE CNELUMANBHO TNpEAHa3HAYeHbl WM MOArOTOBJEHBI JUIA
pasMelleHHst B HUX TOTUTMBHBIX 37IEMEHTOB U TEILTOHOCHTEIS NIEPBOrO KOHTYpa B
peakTopax, kak OHH OnpezelieHbl B MyHkTe 1.1. Bblle, Mpu paGoyeM naBieHHH,
npesbitatolem 5.1 MIla (740 ¢ynuTt/kB. moiim).



1.6.

1.7.

2.1.

2.2,

IInpxonuenbie TPpyObI

TpyObl unu c60pku TpyO M3 METAINIUYECKOTO LIMPKOHMA WM €ro CIUIaBoOB, MO
Becy npesbiatourue 500 kr B TeyeHHe moboro 12-Meca4HOro nepuosa, KoTopbie
CMEeLHaIbHO MNpeaHa3HauyeHbl WM TMOATOTOBJEHbI M HCMONbL30BaHMA B
peakTopax, Kak OHU onpeneNieHb! B myHkTe 1.1. Bblllle, U B KOTOPBLIX OTHOLIEHHE
no Becy radpHus K LUPKOHHIO MeHbuIe YeM1:500.

Hacocb! MEepBOro KOHTYpa TEMJIOHOCHTEIA

Hacocsl, cneunanbHo npeaHa3HaueHHbIe WK MOArOTOBJIECHHbBIE IS MOAAEPKaHMs
LIMPKYJSILIMM TEMJIOHOCHTENS MEpPBOr0 KOHTYpa SNEPHBIX PEAKTOPOB, Kak OHH
onpeneneHsbl B yHkTe 1.1. BbILIE.

INOACHUTEJIbBHOE 3AMEYAHHE

CneuunanbHO MpefHa3sHa4€HHbIE WM NMOArOTOBJIEHHbIE HACOCHI MOIYT BKJIIOHATh
CNIOXHbIE, VIJIOTHEHHblE WIM MHOTOKPaTHO YIUIOTHEHHbIE CHCTEMBI JUIA
NpeNoTBPAlEHH YTEYKH TEMJIOHOCHTENA TMEPBOro KOHTYpa, TIepPMETHYHbIE
HacoCbl M. HacOChl C CHCTEMaMH HHEpPLMaNbHOM MacChl. 3TO oOmpeneneHHe
Kacaercs HacOCOB, aTTECTOBaHHbIX Mo knaccy NC-1 WA 3KBMBaJEHTHBIM
CTaHIapTam.

HesagepHble MaTepHaNbI 1JIA PeAKTOPOB
JeHTepHH H TAXeAaA BOAA

Heiitepuii, Tsxenas Bona (OKMUCb Heiirepuss) M MoOOe ApPyroe coedvHEHHE
IOEUTEepHsi, B KOTOPOM OTHOLIEHHE ACHTEPUS K aTOMaM BOAOpOIa NpEBbILIAET
1:5000, npenHa3zHaueHHbIE M1 MCMOJIb30BAHUA B SIEPHBIX PEAKTOpax, Kak OHH
onpeneneHs! B myHkTe 1.1. Bblllle, B KOJIWYECTBaX, Npesblaomux 200 Kr aTOMOB
aewdtepus mni moboil OOHOM CTpaHbl-noNy4aTens B TedeHHe moboro 12-
MECSYHOTO NnepHoaa.

HAnepno-yHcTbii rpaguT

I'padur, wumeroMii CTENEHb YMCTOTHl BbIllE S5-MMJUIMOHHBIX OopHOro
3KBMBAJIEHTa, C IUIOTHOCThKO Oonbme yem 1,50 I‘/CM3, npenHasHaueHHbIA 1js
MCNOJIL30BaHHA B SACPHBIX PEaKTopax, kKak OHU OMpeneNeHbl B myHkTe 1.1 Bbiwie,
B KONMuecTBax, mpesbimaromux 3x10° kr (30 MeTpuueckux ToHH) 11 mo60i
OIHOI CTPaHbI-NOJyyaTeNs B TeYEHHE moboro 12-MecsayHoro nepuoza.

ITPUMEYAHHE

Jins neneit 3KCMOPTHOTO KOHTPOJsS NPAaBUTENBCTBO omnpenenser, Oymyt au
3KCMOPTHhIE MApTHH COOTBETCTBYIOLIErO BbILIEYKa3aHHbIM XapaKTEPUCTHKaM
rpauTa HCMOJIL30BAThCA B ANEPHBIX PEAKTOpaX.



VYcraHoBkH Ans nepepafoTKH 00/y4YeHHBIX TOMIHBHBIX 3JIEMEHTOB H
o0opyaoBaHHe, CNEUHAJILHO NpeJHAZHAYWEeHHOE HJH MNOAroTOBJEHHOE AJSf
3TOrO

BBOJIHOE 3AMEYAHHUE

IIpu nepepaboTke OOMyyeHHOro sNEPHOro TONJIMBA TUTYTOHMH M ypaH
OTHEJSAIOTCA OT BbICOKOAKTHBHBIX MPOAYKTOB JENEHHs M IPYrMX TPaHCYpaHOBBIX
aneMenToB.  Jlis Takoro pasfeNneHMs MOTyT MCMOJB30BaTbCs pasfMyHbIE
TexXHoNoruueckue npouecchl. OpnHako co BpeMeneM npouecc "Ilypekc" cran
Haubonee pacnpoCTpPaHEHHBIM M TNPHEMIEMbIM.  3JTOT MpPOLECC BKIKOYaeT
pacTBOpeHHe OONYYEHHOr0 AAEPHOrO TOMNHMBA B a30THOH KMCIOTE C
NOCNEAYIOIIMM  BbiAENEHHEM YypaHa, TUTYyTOHHA W MPOAYKTOB  IEJEHHS
3KCTpaKuueil pacTBOpHTENeM C NMOMOIWBIO TpubyTundochara B OpraHHYECKOM
pasbasurene.

TexHONMOrHYecKkHe mNpoLECCH Ha pa3iauyHbIX YycraHoBkax Tuna "Ilypexc"
aHANIOTHYHbl U BKJIIOYAIOT. H3MeJbueHHe OOMyueHHLIX TOMIMBHBIX 3JIEMEHTOB,
pacTBOpeHHE€  TOMIMBA,  O3KCTPakUMIO  pacTBOpPHTENlEeM M XpaHeHHe
TEXHOJIOTMYECKOH >KHMAOKOCTH. Mooker MMeTbcs Takke o0opynoBaHHue IUis
TEMJOBON NEHWTPaLMH HUTpaTa ypaHa, KOHBEPCHH HUTpATa TUIYTOHMS B OKHCb
MM MeTajll, a Takoke 1A 00paboTKU XKHIOKHX OTXOIOB, CONEPXKALINX MPOAYKTbI
IeleHus, N0 MONy4YeHUs (HOpPMbI, MPUTOOHON WA MPOROJIKHUTENILHOIO XpaHEeHHs
WK 3axopoHeHMsA. OnHako KOHKpeTHble THMBI H KOHUrypauus obopynoBaHus,
BBIMOJIHAOLIETO 3TH QYHKUMH, MOTYT Pa3iiM4aThC Ha Pa3JMYHbIX YCTaHOBKAX
tuna "Ilypexc" no HeCKONbKMM NPHYWHAM, BKJHOYas THMNbBI M KOJNHYECTBO
of0Ny4eHHOro  sAAepHOro  TOMAMBA,  MOANExaliero  nepepabotke, H
NpennojaracMbli MPOLIECC OCAXIEHMA M3BJICKAEMbIX MAaTE€pPHaNoB, a TaKXKe
npHHUMNbl obOecneyeHuss 06e30MacHOCTM M TEXHHUYECKOTo OOCTyXHMBaHMs,
NPHCYLIHE KOHCTPYKLIMH NaHHOH 0OCTaHOBKH.

"VcraHoBka ana nepepaboTku 0OJyYEHHBIX TOMMBHBLIX 3JIEMEHTOB" BKIHOUYAET
o6opynoBaHHe ¥ KOMIOHEHTbI, KOTOpble OOLIYHO HAXOAATCA B NMPAMOM KOHTAaKTe
c 06JIy4eHHBIM TOMIHBOM H OCHOBHBIMH TEXHOJIOTHYECKUMH NMOTOKAMH SAEPHOTO
MaTepHana U NPOAYKTOB AENEHUA, U HEMOCPEACTBEHHO YNPABJIAIOT HMH.

3TH npouecchl, BKIOYas MOJIHblE CHCTEMbl AN KOHBEPCHH IUTYTOHMS H
NPOM3BOACTBA METANIHYECKOTO TUIYTOHHA, MOTYT ObITb MAEHTHPHULHUPOBAHBI MO
MepaM, TNPHHUMaeMbIM JJi1 TNPEeNOTBpPALIEHMS OMacHOCTEl B CBA3KW C
KPUTHYHOCTbIO (HanpuMep, MepaMH, CBA3aHHBIMM C reOMeTpHeii), oOayueHuem
(HanpuMep, IyTeM 3alUUTHI OT OOJIy4EeHHA) U TOKCHYHOCTBIO (HanpuMep, MepaMu
N0 YAEP>KaHHIO).



3.1.

3.2.

3.3.

Ipenmersl 06OPYNOBaHMs, Ha KOTOpblE, KaKk CYHTAeTCs, pPaclpOCTpaHAeTcs
3HaueHHe ¢pa3bl "W oboOpymOBaHMe, CHELUHANbHO TNPEAHA3HAYEHHOE WIH
NOAroTOBNEHHOE" A nepepaboTkU OOMYYEHHBIX TOIUIMBHBIX 3JIEMEHTOB,

BKJIIOYAIOT:
Mamusbi ana py6xH 06,1y4eHHbIX TOMIHBHLIX 3JIEMEHTOB
BBOJHOE 3AMEYAHHE

D10 ofopynoBaHHE MCMONL3YETCs LIS BCKPHITHA OOONOYKM TOMJMBA C LENBIO
NOC/EAYIOLIEr0 pacTBOpeHus obyueHHOro snepHoro mMarepuana. Kak npasino,
MCTIONB3YIOTCS CMELMANbHO TpenHa3HaueHHble, CKOHCTPYMPOBaHHbIE A PyOKH
MeTajla YCTPOMCTBA, XOTS MOXeET HCHONb30BaThCst M Oonee COBEPLICHHOE
ob6opynoBaHHe, HaNpHUMED J1a3ephl.

JIMCTaHLIMOHHO yripaBjisieMoe 060pyaOBaHHe, ClELIHaNbHO NMpeaHa3HaAYEHHOE HIIH
NOArOTOBNEHHOE AJIA MCMONL30BaHUS HA YCTaHOBKE MO mnepepaboTke, Kak OHa
ompeneneHa Bbllle, Al pe3kd, pyOku uau Hape3ku cOOpoOK, Ny4yKOB MIH
cTepKHei 00JIy4eHHOrO ANEPHOro TOILIMBA.

AucconbBepbl
BBOJHOE 3AMEYAHUE

B nmucconbBepbl 0OBIMHO MOCTynaeT u3MenbyeHHoe oTpaboraBuiee Tornueo. B
3THX 0e30macHBIX C TOYKHM 3peHHs KPWUTHMYHOCTH pe3epByapax OONy4eHHbIH
ANEpHBINi MaTepuan pacTBOPSIETCS B a30THOi KHUCIOTe, M ocraroiuecs obpesku
o6o104yeK BLIBOISATCSA U3 TEXHOJOTHYECKOTO MOTOKA.

bezonacHble C TOYKHM 3pEHUSA KPUTHYHOCTH pe3epByaphl (HampuMep, Majoro
OMaMeTpa, KONBLEBBIE HWIH TNpSAMOYroJibHbIE pe3epByaphl), CMELHANIbHO
NpenHa3Ha4YE€HHbIE WIH NMOATOTOBJEHHBIE IUI1 HCNOJbL3OBAHUS Ha YCTAaHOBKE IO
nepepaboTke, kak OHM OMNpeneneHbl BbIlIE, A PacCTBOPEHHs OOIy4eHHOTO
SNEPHOTO  TOIUIMBAa,  KOTOpble  CHOCOOHBI  BBIIEPXKHMBaTb  TOPSUYIO,
BBICOKOKOPDPO3HOHHYIO >KMIKOCTb M MOTYT JAMCTAaHLUMOHHO 3arpyxarbCs H
TeXHHUYECKH OOCITy>XKMBaThCH.

IKCTPaKTOPLI H 000pya0BaHHE /1R IKCTPAKIHH PACTBOPHTEJIEM
BBOJHOE 3AMEYAHHUE

B 3xcTpakTophl C pacTBOpPHUTENEM MOCTYNaeT Kak pacTBOpP OOJMy4E€HHOrO TOIIMBA
M3 JMCCONbBEPOB, TaK W OpPraHHYECKHMH pacTBOpP, C NOMOLUbIO KOTOPOro
pa3nensloTcs ypaH, IUTYTOHMH M TpoaykThl geneHus. QOOopynoBaHHe st
IKCTPAKLMM PacCTBOPHUTENEM OOBIMHO KOHCTPYHpyeTcss TakuM oOpa3oM, 4TOObI
OHO YAOBJETBOPANO JXECTKMM 3KCIUTyaTaUHMOHHbIM TpPeOOBaHMAM, TakMM, Kak
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IIMTENbHBIA Cpok CcykObl 6e3 TexHHueckoro OOCHY)KMBaHWMA WIM Jierkas
3aMEHAEeMOCTb, NMPOCTOTA B 3KCIUTYaTaLM¥ M YMNpPaBI€HHH, a Takxke T'HOKOCTh B
OTHOLIEHHH MU3MEHEHHUs NapaMeTPOB MpoLiecca.

CneunanbHo npelnHasHayeHHble WM TOATOTOBJEHHBIE  3KCTPAaKTOPHl €
pacTBOpHTENEM, TaKHe, KaK HacallOYHble WIM IyJIbCALHOHHBIE KOJIOHHBI,
CMECHTENBHO-OTCTOMHbBIE anmnapaThl WK LEHTPoOeXHble KOHTAKTHBIE aNmnaparhl
O MCTONB30BaHHS Ha YCTaHoBKe no oOpaGoTke oOmydyeHHOro TomnuBa.
DKCTpakTOpbl C PacTBOPHUTENEM IOMKHBI ObITh YCTOHYMBBI K KOPPO3HOHHOMY
BO3AEHCTBHIO a30THOM KMCIOTHl. ODKCTPakTOpbl C pacTBOpHTENeM OObIYHO
M3roTaBJIMBAIOTCA ¢ COONMIOAEHHEM Ype3BbIYaiiHO BLICOKHX TpeboBaHHMii (BiUTIOHaN
NMPUMEHEHHE CrELMAIbHBIX METONOB CBapkH, HHCHeKUMit, obecneueHue u
KOHTPOJIb KauyecTBa) M3 MAaJIOYrJepOOMCTBIX HEpXKAaBEIOWIMX CTalleH, THTaHa,
LIMPKOHHA WM APYTHX BHICOKOKaYECTBEHHBIX MaTEpUAIIOB.

Xumuueckne pe3epByapbl AJisl BbIAEPKHBAHHSA HJIH XPAHEHHUR
BBOJHOE 3AMEYAHHE

Ha osrane skcrpakuMu pacTBopuTeneM oOpa3ylOTCs TpH  OCHOBHBIX
TEXHOJIOTHYECKMX TOTOKA XXHUIOKOCTH. PesepByapbl MIA BbIOEPKHBaHUA WIH
XpaHEeHHs MCMONL3YIOTCA B JanbHedeil o6paboTke Bcex Tpex MNOTOKOB
cnemyrowum obpazom:

a)  pacTBOP YMCTOTO a30THOKUCIIOTO ypaHa KOHLIEHTPHPYETCS BbIMapUBaHUEM H
NPOUCXOOUT NPOLECC NCHHUTPALMH, TIe OH NpEeBpallaeTcs B OKCHUA YypaHa.
3TOT OKCHUA MOBTOPHO UCIONB3YETCH B IOEPHOM TOTUIMBHOM LIMKJIE,

b)  pacTBOp BBICOKOAKTHBHBIX NMPOAYKTOB A€NeHUs OObIMHO KOHLEHTPHPYETCH
BbINAapMBaHWEM U XPaHUTCS B BHAE KOHLEHTPHPOBAHHOM XXHIAKOCTH. 3TOT
KOHLIEHTPaT MOJXET BIMOCIEACTBUM TNpPOWTH BbINapHMBaHWE WIH ObITb
npeo6pa3oBaH B GOpMy, IPUTOAHYIO AJIA XPaHEHHUS WM 3aXOPOHEHHS,

C) pacTBOp YHMCTOTO HHMTPaTa IUTYTOHHS KOHLEHTPHPYETCA M XPaHHUTCH 1O
NOCTYIUIEHHs Ha JanbHEHINME 3Tambl TEXHOJOrHYeckoro mpouecca. B
YaCTHOCTH, pe€3€pByaphl IUIA BbIIEP)KHBAHWUA MM XPAaHEHHS PacTBOPOB
TUTYTOHHS KOHCTPYHMPYIOTCA TakUM 00pa3om, uToObl u3bexaTh CBA3aHHBIX C
KPMTHYHOCTbIO MNpoOneM, BO3HHKAIOWIMX B pe3yNbTaTé H3MEHEHWIl B
KOHLIEHTpPaLKH1 UK GOpMe NaHHOTO MOTOKa.

CneunanbHO TnpefHa3sHauyeHHblE WM TMOATOTOBIEHHblE pe3epByapbl A
BbIIEP)KUBaHHs MM XPaHEHHsl Ul HCTONIL30BAaHHs HA YCTaHOBKe Mo nepepaboTke
obmy4yeHHOro Tonnnea. PesepByapbl i BbIAEP)KUBAHMS WIH XPaHEHHS JOJKHbI
ObITb  yCTOHYMBBI K KOPPO3MOHHOMY BO3IEWCTBHUIO Aa30THOM  KHCIOTBI
Pesepsyapb! s BbIOEP)KHMBAaHMA WM XpaHEHHs OOBLIYHO M3rOTAaBIMBAIOTCS M3
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TaKHX MaTepHaJIOB, KaK MAaJIOyIJIepOAUCTbIe HEPXKaBEIOME CTalM, THTaH HWIH
LMPKOHUI WK JIpyrHe BbICOKOKa4yeCTBEHHblE MaTepHanbl. Pesepsyapnl mis
BbIJIEP>KMBAHMA WM XPAHEHHMs MOTYT ObITb CKOHCTPYHMpOBaHbI TakuM oOpasom,
yroObl MX 3KCIUTyaTalMss W TexHHYeckoe OOCHy)XHMBaHME NPOMU3BOAKIUCDH
OMCTAHUMOHHO, M MOTYT HMeTb CledylomHue OCOOEHHOCTH C TOYKH 3peHHUs
KOHTpOJIA 32 SII€PHOH KPUTHYHOCTBIO!

1) OopHblif 3KBMBaJEHT CTEHOK WM BHYTPEHHMX KOHCTPYKUMH paBeH IO

MeHb1eit Mepe 2%, nubo

2) uUMIMHOpHYECKHE pe3epByapbl HMEIOT MaKCHMMalbHbIi nuamerp 175 MM
(7 moiiMoB), nubo

3) npAMOYroNbHbLIA MJIH KOJIbLUEBOH pe3epByap HMMEET MaKCHMaJIbHYIO
WwHpHHY 75 MM (3 moiiMa).

CHcTema KOHBEPCHH HHTPATA IUIYTOHHS B OKCHJ
BBOJHOE 3AMEYAHHE

Ha 6GonblinHCTBE yCTaHOBOK MO NMepepaboTKe 3TOT KOHEYHbIH NMPOLECC BKIOYAET
KOHBEPCHIO pacTBOpa HHUTpaTa IUIYTOHMA B OBYOKMCb IUIYTOHHsA. B umcino
OCHOBHBIX OMepauuii 3TOro mnpouecca BXOHOAT: XpPaHEHHE W KOPPEKTHPOBKa
MCXOJHOTO TEXHOJIOrH4eCKOro MaTepHalla, OCaXKIeHHe W pasfeNeHHe TBEpIOH U
xunkoit ¢asel, mNpokanupBaHue, oOpallleHHE C NpPOAYKTOM, BEHTHILALIMA,
oOpailieHHe C OTXOAAaMH U YIIpaBJIeHHe MPOLIECCOM.

3aMKHYTblE CHCTEMBI, CNIELMAIbHO NpeaHa3Ha4YeHHble WM MOATOTOBJIEHHbIE IS
KOHBEPCHH HUTPATa IUIyTOHHUA B OKCHI IUIYTOHMSA, B YaCTHOCTH, 000OpydOBaHHbLIE
Takum 00pa3zoM, 4yToObl M30exaTb NOCTHIKEHHUA KPUTUYHOCTH W paJMaliMOHHBIX
3¢dekToB, a TaKKe CBECTH K MUHUMYMY ONIaCHOCTH, CBA3aHHbIE C TOKCUYHOCTBIO.

CucTemMa KOHBEPCHH OKCHAA IUIYTOHHS B METAJLI
BBOJHOE 3AMEYAHHE

3TOT npouecc, KOTOpbIi MOXeET ObITb CBA3aH C YCTAHOBKOH No nepepaboTke,
BK/JIO4aeT (PTOpHMPOBAaHME MNBYOKMCH IUIYTOHMs, OOLIYMHO C mNpHMEHEHHEM
BbICOKOAKTHBHOTO (TOPHCTOrO BONOpPOAA, C LENbI0 TNOdy4eHus ¢TopHaa
IUIyTOHMS, KOTOpbIii  BINOCJNEACTBHM  BOCCTAHABIMBAETCS C  MOMOLILIO
METAJUIMYECKOTO KaJbLMA BBICOKOM 4YHUCTOTHl OO MNOJYyYEHHUSA METaIM4EeCKOro
IUTyTOHUs ¥ QTOpHIa KalblMsi B BHAE LIJAaKa. B 4YMCIO OCHOBHBLIX Onepauuii
IaHHOTO Tmpouecca BXOAAT:  (TopupOBaHHME (HampuMep, C MNpPHUMEHEHHEM
obopynoBaHusi, coaepaiwiero OnaropoaHbie MeTAIBI WM  3aMMIIEHHOIO
NOKPLITHEM M3 HHMX), BOCCTaHOBJIEHHE MeTaula (HanmpuMep, C NMpPUMEHEHHEM
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KepaMHYEeCKHX TUrJIeH), BOCCTaHOBJEHHME luJaka, OOpaLIeHHE C NPOOYKTOM,
BEHTHJIALIMA, 0OpaLIeHHe C OTXOAaMH H YNpaBJIEHHE NPOLIECCOM.

3aMKHyTbI€ CUCTEMBI, CMIELMAILHO MpeJHa3HauYeHHble WIH MOArOTOBNEHHbBIE AJIA
NPOM3BOACTBA METAUIHYECKOrO IUTYTOHHSA, B YaCTHOCTH, OOOPYHAOBaHHbIE TAKHM
obpasom, uToObl H36exaTb INOCTHXEHMA KPHTHYHOCTH MW paaHallMOHHBIX
3¢ dexToB, a TaKxe CBECTH K MUHMMYMY OINACHOCTH, CBA3aHHBIE C TOKCHYHOCTBIO.

VY TaHOBKH A1 H3rOTOBJICHHS TOMJIHMBHBIX 3JIEMEHTOB

"VCcTaHOBKA U M3rOTOBJIECHMS  TOIUIMBHBIX  3JIEMEHTOB"  BKJIIOYaer

obopynoBaHHe:

a) KOTOpoe OOBIMHO HaxXOOMTCS B  HENOCPEACTBEHHOM KOHTaKTe C
TEXHOJIOrM4EeCKMM MOTOKOM SAEPHOTO MaTepHalia MJIH HENOCPEACTBEHHO
obpabaTbiBaeT ero, MM e YNpaBJsieT UM, HIIH,

b)  KOTOpOE repMeTH3HpYeT AdepHbIii MaTepHasl BHYTPH 000JIOUKH.

VYcTaHOBKH A8 pa3iesieHHsi H30TONOB ypaHa u o0opyaoBanue, Kpome
AHAJIMTHYECKHX  NpHOOpPOB,  cneUHAIbHO  MpeJHa3HaYeHHOe  HJH
MOATOTOBJIEHHOE Il 3TOr0

Ilpenmerbl 06OpynoBaHMs, Ha KOTOpble, KaK CHYHUTAeTCs, PaCHpOCTpaHAETCA
3HaueHue Ppasbl "0bopynoBaHHe, KpOMe aHATUTHYECKHX NMPHOOPOB, CNEeLHAIBHO
NPeNHa3HAYE€HHOE MJM MOArOTOBJIEHHOE" WA pa3sfeNieHHs M3OTOMNOB YypaHa,
BKJIIOYAIOT B cebs;

I'azoBple umeHTpHGYrH H Y3l M KOMIOHEHTBI, CHEHHAJILHO
NpeAHA3HAMEHHbIe HMJIH NOAr0oTOBJICHHBbIE MJIfi HCNOJIL30BAHHA B Tra30BbIX
ueHTpudyrax

BBOJHOE 3AMEYAHUE

I'asoBas neHTpHdyra O6BIMHO COCTOMT M3 TOHKOCTEHHOro(biX) UMIMHApPa(OB)
nuamerpoM ot 75 MM (3 moiiMa) mo 400 mm (16 moOiMOB) ¢ BepTHKAIBHOI
LIEHTPaJIbHOH OCbI0, KOTOphIii(e) momewieH(bl) B BaKyyM M BpaLlaeTcs(loTcs) C
BBICOKOH OKPY>XXHO#H ckopocTsio nopsiaka 300 m/cek mnu 6onee. s oCTHXEHHS
60/1b1IO# CKOPOCTH KOHCTPYKLIMOHHBIE MaTepHallbl BPALLAIOLIMXCA KOMITIOHEHTOB
IOO/KHBI WMETb BBICOKOE 3HAa4Y€HHE OTHOLIEHMA MPOYHOCTH K IUIOTHOCTH, a
poTtopHasi cbopka M, ClemOBaTeSbHO, OTHEJIbHbIE €€ KOMIOHEHTHl OJIKHBI
M3rOTOBJIATLCA C BBICOKOH CTeMEeHbIO TOYHOCTH, 4TOOBI pa3banaHc Obin
MMHHMabHBIM. B OTiMuMe OT Ipyrux ueHTpudyr rasobas ueHTpudyra ans
oforaiieHnss ypaHa MMeEeT BHYTPH POTOPDHOH Kamepbl Bpalawoyrocs(uecs)
neperoponky(1) B popMe IMCKa U HEMOABHXKHYIO CUCTEMY MOJAYH M OTBOAA rasa
UF6, cocrosiuiylo no MeHblIel Mepe M3 Tpex OTHENbHBIX KAaHAIOB, OBa M3
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KOTOPBIX COE€IMHEHBI C JIOMAaTKaMH, OTXOIALUIMMH OT OCH poTopa K
nepudepnitHOH 4acTH POTOpHOH KaMephl. B BakyyMe HaxOOWTCs TakXxe pAl
Ba)XKHBIX HEBPAIUAIOLIMXCA 3JIEMEHTOB, KOTOpbIE, XOT# M MMelT o0cobyio
KOHCTPYKLHIO, HE CJIOJKHBI B MU3TOTOBJIEHHH M HE MU3TOTOBJIAIOTCA M3 YHHKaNbHBIX
matepuaioB. LleHTpudyxkHas ycTaHOBKa, ofgHako, TpebyeT 60MbIOro Yyucaa 3THX
KOMITOHEHTOB, TaK YTO MX KOJIMYECTBO MOXET CIY)KUTb BaXKHbIM HHIHKAaTOPOM
KOHEYHOTO MCIMOJIb30BaHUA.

Bpamaomuecss KOMIIOHEHTbI
a)  IlonHsie poTopHBIE COOPKH:

TOHKOCTEHHBIE UMIMHAPHI MK PAA COEIMHEHHBIX MeXIy cob0it TOHKOCTEHHBIX
UMJIMHAPOB, M3rOTOBJIEHHBIX H3 OAHOro WIM 6ojiee MaTepHalOB C BBICOKMM
3HaYeHMEM  OTHOLIEHUS  MPOYHOCTH K  IUIOTHOCTH,  YKa3aHHBIX B
NOACHUTEJIBHOM 3AMEYAHHMH k HacrosweMmy pasgedy. CoenuHeHHe
LMAMHAPOB MexXxay cobo#t OCyLIeCTBIAeTCs NPy noMoLy rHbkux CHibGHOHOB HIH
KOJiel, OmucaHHBIX B u4acTtu 5.1.1.¢) Huxe. CobpanHblii poTop HMeeT
BHYTPEHHIOIO(Me) neperopoaky(M) W  KOHLEBblE y3Jbl, ONHCAHHbIE B
yacTsx 5.1.1. d) u e) Huxe. OpnHako nonHas cbopka Moxer ObIThb MocTabieHa
3aKa34MKy B YaCTHYHO COOpaHHOM BHUIE.

b)  PortopHbie TpyObI:

CrneunanbHO npeaHa3HayeHHbIE WM MOATOTOBJEHHbBIE TOHKOCTEHHbIE LIMJIMHIAPbI
¢ TomuuHO# creHku 12 mm (0,50 mroitMa) MM MeHee, OAHAMETPOM OT 75 MM
(3 moitma) mo 400 MM (16 mOMMOB), H3TOTOBNEHHBIE M3 OOHOrO HiIM Oonee
MaTepHalOB, UMEIOLINX BbICOKOE 3HAYEHHE OTHOLIEHUS NPOYHOCTH K MIOTHOCTH,
ykasaHHbIx B [IOACHUTEJIbHOM 3AMEYAHHWMH k HacTosilueMy pasgey.

¢)  Koabua niu cunbdoHsr:

KoMNoHeHThI, cneuManbHO TNpefHa3HaueHHble WIH MOATOTOBJIEHHBIE NS
CO3aHUs1 MECTHOI1 OMOPbI I POTOPHOMH TPYObl MIIM COENMHEHUA PAOA POTOPHBIX
Tpy6. CunbdoHBI NpeacTaBnAOT cO6OM KOPOTKHE LMIMHAPHI C TONLIMHOM
credkn 3 MM (0,125 mroiiMa) unu MeHee, auamerpoM ot 75 MM (3 mioiima) mo
400 MM (16 moitMOB), MMEIOIUMX OOMH rOoPp U M3TOTOBJIEHHbIE M3 OJHOTO M3
MaTepHalOB, MMEIOILUX BHICOKOE 3HaUeHHe OTHOLIEHHsI MPOYHOCTH K TUIOTHOCTH,
ykasaHHbIX B [IOSSICHUTEJIbHOM 3AMEYAHHWM « HacTosiieMy pasaeny.

d) TIleperopoxnku:

KomnonenTel B dopme aucka auaMerpoM oT 75 MM go 400 mm (ot 3 no
16 oro#iMOB), CneUManbHO TNpedHa3HaYeHHblE WIH MOArOTOBAEHHBIE JUIA
yCTAaHOBKM BHYTPM POTOPHOH TpyObl ULEHTPHOYTH C LENbI0 H30JMPOBATh



BBbITyCKHYIO KaMepy OT TIJIaBHOH pa3feNnMTeNbHOH KaMepbl H B HEKOTOPBIX
CJly4asx AMs yaydleHus UHpKysiuuu rasa UF6 BHYTpH riaBHO# pa3nendTeNbHOM
KaMepel POTOPHOIT TpyObl M M3rOTOBNEHHBIE W3 OHHOrO H3 MAaTepHalIOB,
MMEIOILMX BbICOKOE 3HAYEHHE OTHOLUEHHS MPOYHOCTH K IUIOTHOCTH, YKa3aHHbIX B
MNOSACHHUTEJIbHOM 3AMEYAHHH « nacToswemy pasneny.

e)  BepxHue/HMKHHE KPBILIKH:

KomnoHeHTsl B ¢opme aucka auamerpoM ot 75 Mm (3 mokima) no 400 mm
(16 mo#MOB), crneuuaNbHO NpeJHa3Ha4eHHble WIH MOATOTOBJIEHHbIE TaKHUM
o6pazom, yToOb! TOYHO COOTBETCTBOBAaTh AWAMETPY KOHLIOB POTOPHOH TpyObl M
Onaropmaps sToMy yaepxHeaTb UF6 BHyTpH ee. 3TH KOMIOHEHTbl MCMOJB3YIOTCS
I Toro, utoObl MOANEPKWBATH, YOEPXKHUBaTb MJM COZepxaTb B cebe Kkak
COCTaBHYI0 4aCTb 3JIEMEHTHl BEPXHEro MOALIMMHUKA (BEpPXHAA KpBILIKA) WIH
CIYXXHTb B  KayecTBE  Hecylleidl 4acTM  BpallAOWUXCA  3JEMEHTOB
3JIEKTPOABUraTeNIi U 3JIEMEHTOB HHXXHEro MOALIMMHHUKA (HUXHSA KpbILIKA), U
M3rOTOBJAIOTCS W3 OOHOTO H3 MAaTepHaloB, MMEKLIUX BbICOKOE 3HaveHHe
OTHOIUEHMA TIPOYHOCTH K MNMOTHOCTH, ykasaHHeix B [IOJCHHUTEJIbHOM
3AMEYAHMWMH k HacrosiLieMy pasgeny.

IMOACHHTEJIbHOE 3AMEYAHHE

Jlns  BpallaroMXcs KOMIOHEHTOB LEHTPUPYr MCMONB3YIOTCA CJEAYIOLIHE
MaTepHabi:

a)  MAapTEeHCHUTHOCTApelolllHe CTaji, MMEKLIMe MaKCHMAJbHbIH npenen
NMPOYHOCTH Ha pactsiienue 2,05 x 10° H/m? (300 000 dyHT/KB. mioiM) wiu
Oonee;

b)  aTIOMHHHMeBHIE CINaBbi, MMEIOUIME MAaKCUMAIbHBIH Mpees MPOMHOCTH Ha
pactsxenue 0,46 x 10° H/m® (67 000 dynT/kB. mroiim) unu Gonee;

c) BOJIOKHHUCTbIE (aurenogobHbie) MaTepuanbl, NIpUrofHbie st
UCMONb30BaHUA B KOMIO3MTHBIX CTPYKTypax M HMeKluue 3Ha4yeHMs
yaeapHOro Momyss ynpyroctd 123 x 10° M unu Gonee W MakCHMaIbHOrO
YIeNbHOro mpenena Mpo4YHOCTH Ha pacTskenue 0,3 x 10° unu Gonee u
MaKCHMaNbHOrO YIEbHOTO Mpejena MPOYHOCTH Ha pacTskenue 0,3 x 10°
M wiu Gosee ("yzmenbHbI Momynb ynpyroctu" - 3tro Momynb IOHra B H/M?,
IeNeHHBIH Ha yaenbHeii Bec B H/M®, "MaKkCHMAabHbIH yOeabHBbI npenen
MPOYHOCTH Ha PacTsxeHHE" - 3TO MAaKCUMAaJIbHBIA Tpeaen MPOYHOCTH Ha
pactskenue B H/M?, nenennbiii Ha ynensHeiii ec B H/m®.
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5.1.2.

CraTHdeckHe KOMIOHEHTDI
a)  INoaWwHNHHUKK C MATHUTHO#H NOABECKOI:

CneuManbHO nNpenHa3sHa4yeHHble WM MOATOTOBJIEHHbIE NMOALIWMHHKOBBIE Y3Jbl,
COCTOsILIIME M3 KOJBLEBOTO MAarHuTa, MOABelLIeHHOro B oboiimMe, comepikatnen
nemnupyrowmwyio cpeay. Obotima usrorosnsiercs u3 croiikoro k UFs mMaTepuana
(cm. IOACHUTEJILHOE 3AMEYAHUE k paspeny 5.2.). Maruur coenuxsercs
C TMOJIIOCHBIM HAKOHEYHHMKOM HJIM BTOPbIM MAarHMTOM, YCTaHOBJIEHHBIM Ha
BepXHe#l Kpbllike, ONKUCaHHOM B pasgene 5.1.1. €). MarHut moxxer uMeTb dopmy
KOJIbLIAa C COOTHOLIEHHEM MEXIy BHEIIHUM M BHYTPEHHHUM IHaMETPaMH,
MEHBbIIMM WM paBHbIM 1,6:1. Maruur Moxer umerh GopMy, obecrneyHBaroLLyO
HayanbHylo nponuuaemoctb 0,15 'n/m (120 000 enqunuu CI'C) unu Gonee, unu
OCTaTOYHYI0 HaMarHH4eHHOCTb 98,5% unu boinee, WK Npon3BEACHHE HHAYKLIUH
Ha MaKCHMaJIbHYIO HanpsbkeHHOCTh nojs 6omnee 80 kIbx/m® (10" Tc.3). Kpome
OOBIYHBIX CBOWMCTB MaTepHana, HEOOXOAMMBIM TNpEABApPUTENbLHBIM YCIOBHEM
SBJIIETC OrpaHH4YEeHHWe OuYeHb ManbiMH gAomnmyckaMH (MeHee 0,1 MM i
0,004 moiiMa), OTKJIIOHEHHs1 MarHHTHBIX OCeH OT TeOMETPUYECKHX OCeH WIH
obecneuenne 0coGoil FOMOTE€HHOCTH MaTepHaIa MATHHTA.

b)  HNomwunuukw/nemngepst:

CneunanbHo  npeaHa3sHa4yeHHble WM TNOATOTOBJIEHHBIE  MOIIIMITHUKH,
colepKariye y3es OCh/YIIOTHUTENbHOE KOJIbLIO, CMOHTHPOBaHHbIH Ha nemndepe.
Ocb 06bIYHO mpencTaBiseT coboii Basl U3 3aKaJNEHHOW CTaM C OOHHM KOHLIOM B
dopMe nomycdepsl, H CO CPeACTBAMM MOACOEAMHEHHS K HIDKHEH KpBIIIKE,
onucaHHoi1 B pa3gene 5.1.1. e), Ha apyrom. Ban, ogHako, MoxeT ObITb COENHHEH
C rugpoavHaMu4YeckuM noawunHukoM. Kombno uMeer ¢opmy Tabnerku c
nonycpepuyeckuM yrirybieHHeM Ha OOHOH NMOBEPXHOCTH. OJTH KOMIIOHEHTHI
4aCTO NOCTABJIAIOTCA OTAENBHO OT nemngepa.

c¢)  MonekynsapHbie HacOCHI:

CneunanbHO  npenHasHayeHHblE MNM  TOATOTOBJICHHbIE  LWIHHAPHL €
BBITOYEHHBIMM MJIM BbIIABIEHHbBIMH BHYTPH CNHUpPaNbHbIMM KaHaBKAMH H C
BBICBEpPJIEHHBIMH BHYTPM OTBEPCTHAMH.  THNOBBIMH pa3MepaMH SBISIOTCS
ClleayroLue: BHYTpeHHHI auamerp ot 75mm (3 mwoiima) 1o 400 mm
(16 moiimoB), TonurHa creHkn 10 mm (0,4 mroiitma) wnu Gonee, ¢ WIMHOIA, paBHOIA
nuaMerpy Mim Gonbure. KaHaBkH OObIMHO MMEIOT MPSMOYTOJbHOE MOMEPEYHOE
ceveHue u rybuHy 2 mm (0,08 moiima) unu 6onee.

d)  Craropsl nBurareneii:

CreunanbHO nNpenHa3sHa4yeHHble WIH TOATOTOBJEHHbIE CTaTOPbl KONbLEBOI
dopMBl  JUIA  BBLICOKOCKOPOCTHBIX ~ MHOro()a3sHbIX THCTEPE3HUCHBIX (WM
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5.2

peaKTUBHbIX) 3/IEKTPOABHUraTeNeil epeMeHHOT0 TOKa Ui CHHXPOHHO# paboTei B
YCIOBUAX BakyyMa B AiHana3soHe yactot 600-2000 I'u 1 B auana3soHe MOIIHOCTEH
50-1000 BA. Craropbl COCTOAT U3 MHOrodasHbix 06MOTOK Ha MHOTOCJOHHOM
XKeJIe3HOM CepIeYHHKe C HH3KMMH NMOTEPSAMH, COCTABIEHHOM U3 TOHKHX TUIaCTHH,
o6b1yHO ToMuMHO#M 2,0 MM (0,08 miofiMa) uau MeHee.

e)  Kopnyca/npuemuuky nueHTpudyru

KOMNoOHeHTHI, CneunanbHO npefHa3HayeHHblE WM IOArOTOBJIEHHbIE AN
pasmelneHrss B HUX cOopku portopHOil TpyObl rasosoi uentpugyrn. Kopmyc
COCTOMT M3 >€CTKOr0 LMIMHApA ¢ TONWMHOH creHku mo 30 mm (1,2 moiiMa) ¢
NpeUM3HOHHO O00pabOTaHHBIMH KOHLUAMH AJIA YCTAHOBKM MOALIMITIHMKOB H C
ONHMM MM HECKONbKHMH ¢naHuaMu s MoHTaxa. OO6paboTtaHHble KOHLbI
napajieibHbl ApYr OPYry M NepneHAUKYIspHbl NMPOROJBHOH OCH LMIMHIOpA B
npenenax 0,05 rpagyca unu Mevee. Kopryc Moxxer Takke npeacTasisTb coboi
KOHCTPYKLIMIO AYEUCTOrO TUMa ANsl pasMeUleHHs B HEM HECKOJbKMX POTOPHBIX
Tpy6. Koprnyca usrorasnuaroTcs U3 MatepHainos, koppo3uectoikux k UFg, nnu
3aUIMLIAIOTCS MOKPLITHEM H3 TAKMX MaTepPHaliOB.

f) JloByLuky:

CneudaspHO mNpedHa3HaYeHHbIE WIK TMOArOTOBJIEHHblE TPYOKH BHYTPEHHHM
auamerpoM no 12 mm (0,5 moiima) ans n3eneuenus rasza UFg u3 poropHoii TpyOs!
no Meroay Tpybku ITuro (T.e. ¢ OTBEPCTHEM, HaNpaBJEHHBLIM Ha KPYTrOBO# NMOTOK
rasa B pOTOpPHO#l Tpybe, Kk mpHMepy, MOCPEACTBOM M3ruba KOHLA pagHalibHO
PacnoNOXeHHOH TpyOkH), KOTOPbIE MOXXHO MPHKPENMTh K LEHTPANbHOH cHcTeme
u3BNeYeHHs rasa. TpyOkH H3roTOBIEHBI M3 MaTepHaIOB, KOPPO3HECTOHKHX K
UFs, unu 3amuiaroTcs NOKPhITHEM U3 TAKHX MaTepHaJioB.

CreunanbHO NpeIHA3HAYEHHbIE MJH [OATOTOBJEHHBbIE BCMOMOraTeJbHbIE
CHCTeMbl, 000pyaOBaHHME M KOMNOHEHTbI [JISl MCNONb30BAHHSA Ha
ra3oueHTpHPYKHOH yCTaHOBKE N0 000raleH 10

BBOJHOE 3AMEYAHHE

BcnoMorarenbHble CHCTeMbl, 060pyIOBaHHE M KOMIOHEHTHI ra30LEeHTPUYKHOM
YCTaHOBKM N0 oboraiieHnio MnpeacTaBasloT coOoif  CHCTEMbl  YCTaHOBKH,
HeoOxonumeie st nonaun UFg B ueHTpUQYTH, UIst CBA3M OTAENBHBIX LeHTpUdYr
Mexny coboii ¢ uenvio obpasoBaHus kackamoB (HJIM CTymneHei), 4YToObl JOCTHYBL
6onee BbicOkOro oborawmeHus u u3Bneub "npoaykr" u "xBocthl" UFs M3
ueHTpudyr, a Takxke obopyaoBaHue, HeobxonuMoe IR NpPUBENEHHs B HEHCTBHE
ueHTpudyr unu ana ynpapieHus ycraHoskod. O6biHO UFg ucnapsiercs us
TBEpAbIX BELIECTB, IOMEWEHHBIX BHYTPM IOIOrPEBaEMbIX aBTOKJIABOB, M
nopaercs B razoobpasHoii popme x ueHTpUyraM depes CHCTEMY KOJUIEKTOPHBIX
Tpybonpoeomoe kackaga. 'IIpoaykr" u "xBocthl" UFs, mnocrynaiomme u3
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5.2.1.

5.2.2.

ueHTpudyr B BHAE ra3000pa3HbIX NOTOKOB, TakKKe MPOXOIAT 4epe3 CHCTEMY
KOJIIEKTOPHBIX TPYOONPOBOZOB Kackada K XOJOAHBIM JIOBYIIKaM (paboTaromium
npu temnepatype okojo 203°K (-70°C)), roe OoHM KOHAEHCHPYIOTCS M 3aTeM
NMOMEMIAIOTCA B COOTBETCTBYIOL[HE KOHTEHHEPbI M TPAHCIIOPTHPOBKH HIIH
XxpaHeHHs. Tak kak ycTaHOBKa Mo OOOrameHHI0 COCTOMT M3 MHOTMX ThICAY
ueHTpudyr, cobpaHHbIX B  Kackajbl, CO3MAlOTCS MHOTOKMJIOMETPOBbIE
KOJIJIEKTOPHbIE TPYOONMpPOBOABI KAacKafIOB C ThICA4aMH CBapHBIX LIBOB, NMpPUYEM
cxeMa OCHOBHOM 4YacTM HX COEAMHEHH MHOrOKpaTHO TMOBTOPSETCH.
O6opynoBaHue, KOMIOHEHTbI M CHCTEMBI TpPyOONpPOBOAOB M3rOTOBJAIOTCA C
cobmoneHHeM BBLICOKHX TpeOOBaHHii K BaKYYM-IUIOTHOCTH M YUCTOTE 06paboTkH.

Cucrempl NoJA4YH/CHCTEMBbI 0TBOAA "'mpoaykTa' M "'xBocTOB"

CneuuansHO npenHa3Hau€HHble HMIH  [OATOTOBJICHHBIE  TE€XHOJIOTHYECKHE
CHCTEMBI, BKJIKOYAKOIUHE!

NHTalIHe aBTOKJIABbl (WM CTaHUMH), ucronb3yemsle mis nogayu UFs B
kackazgel ueHTpudyr npu nasnenuu no 100 kIla (15 dyHT/kB. mI0iiM) M npH
ckopocTtH 1 kr/u unu bonee;

AecybnuMaTopb! (MM XOJIOAHbIE JIOBYIIKH), UCTIOJIb3yeMble I BbIBEAEHUA
UFs wu3 xackamoB npu paeneHud po 3 klla (0,5 byHT/kB. moiim).
HecybnaumaTopst ciocoOHb1 oxnaxaatses 10 203°K (-70°C) u HarpeBaTbcs
1o 343°K (70°C);

Cranuuu "npoaykra" ¥ "XBOCTOB", HCMoab3yeMbie s nepemewenus UFs
B KOHTEHHEPBI.

3Orta ycraHoBka, o0opynoBaHHe U TPyOONpPOBOABLI MOJHOCTBHIO M3TOTABIMBAKOTCS
n3 cronkux k UFg MaTepnaoB WM 3alIMINAOTCA MOKPBITHEM M3 HHUX (CM.
[TOACHUTEJIbHOE 3AMEYAHUE x naHHOMy pasgmeny) ¢ CoOmoneHHeM
BBICOKHX TpebOBaHHii K BaKyyM-IUIOTHOCTH U YHCTOTe 00paboTku.

MaumnHHbIE CHCTEMBI KOJUIEKTOPHBIX TPY6onpoBoaoB

CnenuanpHo mpenHasHa4Ye€HHbIE MK TMOATOTOBNIEHHbIE CUCTEMbI TPYOONPOBOIOB
H KoJnekTopoB A yaepxaHus UF¢ BHyTpH LeHTpU(YXHbIX KaCKalOB. JTa CEThb
TpybonpoBonos 0oObrMHO mpexcraBnser cobod  cucteMy € "TpOHHBIM"
KOJIIEKTOPOM, M KaxIas LICHTpH(yra COeNMHEHa C KaXIbIM M3 KOJUIEKTOPOB.
CnenoBarenbHO, cxeMa OCHOBHOH YaCTM MX COEOMHEHUS MHOTOKpPaTHO
noeropsierca. OHa MonHOCTBIO u3roTaBauBaercs u3 croiikux k UFs matepnanos
(cm.  TIOACHHUTEJIBHOE 3AMEYAHME k HacrosiieMmy pasmeny) ¢
cobmoneHHeM BbICOKUX TpeOOBaHHi K BaKyyM-IIJIOTHOCTH M YUCTOTE 06paboTKH.
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5.2.3.

5.2.4.

5.3.

Macc-cnekTpoMerpbl/HcTOYHHKH HOHOB aaa UF,

CneunanbHO TMpeAHa3sHa4yeHHble MJIH MOATOTOBJNEHHbIE MArHHTHBIE WM
KBafIpYNoJibHble MacC-CeKTPOMETPbI, CNOCOOHbIE TPOM3BOAMTL NpsAMOil 0TOOp
npo6 nonaBaeMoii Macchl, "npoaykra" M "XBocToB" M3 razoBbix notokos UFg u
oGnajaroLye MoJHbIM HaOOPOM CIIEAYIOLMX XapaKTEPHUCTHK:

1. yaenbHas paspewuaioiuas cnocobHocTs no Macce caeiie 320;

2. COOepPXKAT UCTOYHHKHM HOHOB, H3rOTOBJIEHHBIE H3 HHXpOMa WJIH MOHEIA
WJIH 331UHILIECHHBIE MOKPBITUEM U3 HHX, HJIH HUKECJIIHPDOBAHHBLIE,

3. cozlepXaT HOHH3aLMOHHbIE HCTOYHUKH ¢ H0MOapAMPOBKO# 3JIEKTPOHAMH;
4. COOepaT KOJUIEKTOPHYIO CHCTEMY, MPUIOAHYIO [UI M30TOMHOIO aHaJIn3a.
IIpeobpazoBaTesnn 4acToTh!

ITpeo6pa3oBarenyu 4acTOTHI (Takke H3BECTHbIE KAK KOHBEPTOPLI HJIM HHBEPTOPHI),
CMeLHaNbHO NpeaHa3sHaueHHble MIM TMOATOTOBJIEHHbIE INSA THUTaHUA CTaTOpPOB
IBurarenei, onpeneneHHbIX B noanyHkre 5.1.2. d), unM 4acTH, KOMMOHEHTbI H
nonc6bopku Takux npeobpaszosareneil yacToThl, obnaparomue noaHeIM Habopom
CNIEIYIOLIHX XaPaKTEPUCTHK:

1. MHorodasHsbIit BbIxoa B AuanaszoHe ot 600 go 2000 Iy

2. BbicOKas ctabunbHOCTb (cO cTabunuzaumeit yactoTsl syqwe 0,1%);
3. HHU3KHE HeJIMHeNHbIe HCKaxxeHUs (MeHee 2%);

4, k03¢ PULHEHT noNe3HOro AeicTBus cBbilue 80%.

IMNOACHUTEJIbBHOE 3AMEYAHUE

TlepeuncnenHoe Bbiie 060pynOBaHHE BCTYIAeT B HEMOCPEACTBEHHBIH KOHTAKT C
TexHosornuyeckuM rasoM UFs HIM HenocpeNCTBEHHO ympaBiser paboToi
LEHTPUGYT M MPOXOXKAEHHEM ra3a OT UeHTpUbYrH K ueHTpUdyre U U3 Kackama B
Kackap.

Kopposuectroiikue x UFs Marepuanbl BKIIOHYAOT HEPXKABEIOILYI) CTalb,
ATIOMHMHHHA, aIOMHHHMEBbIE CIJaBbl, HHKENb WM CIUaBbl, comepxawue 60% wu
6onee Hukes.

CnenmanbHo npeaHasHaYeHHble HJM  MOATOTOBJEHHbIE COOpKH m
KOMIIOHEHTBI AJI1 HCIO/IL30BAHHSA NPH ra3oanddysnoHHoM oboraieHnu
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5.3.1.

5.3.2.

5.3.3.

BBOJAHOE 3AMEYAHHME

Ilpu rasonuddy3voHHOM MeTOde pa3leNeHHss M30TONMOB ypaHa OCHOBHOM
TEXHOJIOTHYECKOM cbopkoii ABJIACTCA cneurajbHbIN NOPUCTHIA
rasonudpy3HOHHbIN Gapbep, TEILIOOOMEHHHK UM OXJIaXAeHHs ra3a (KOTOpbii
HarpeBaeTcs B MPOLIECCE CXKAaTHA), YIUIOTHUTENbHbIE KJIanaHbl U PErylHpyoLIHe
KJlamaHbl, a Takxe TpybONnpoBOAdbI. Ilockoneky B rasoaubdy3sHoHHOH
TEXHOJOrMK Hcnons3yercs wectudropucteiii ypan (UFs), Bce obopynosaHue,
TpyOONpOBOALI M MOBEPXHOCTH H3MEPUTENbHBIX MPHOOPOB (KOTOPbIE BCTYNAIOT B
KOHTaKT C ra3oM) AOJDKHbI M3rOTaBJMBaTbCA H3 MAaTEPHAJNIOB, COXPaHSIOLINX
crabunpHocTb npu koHTtakTe ¢ UFs. T'aszonuddy3noHHas ycTaHOBKa COCTOUT M3
psna Takux cOOpPOK, Tak YTO MX KOJMYECTBO MOXKET ObITh BaXKHBLIM IOKa3aTesieM
KOHEYHOTrO NpeaHa3HauYeHHs.

T'azoan¢gysnonnbie 6apbepbl

a)  CneumnanbHO nMpenHa3sHa4YeHHbl€ WM MOATOTOBJIEHHBIE TOHKHE, MOPHUCTHIE
¢bunbTphl ¢ pasmepom nop 100-1000-A (anrctpem), TomuuHoii 5 mm (0,2 mroiiMa)
WJIM MeHblIe, a Uit TpyOuaThix popM auamerpom 25 mm (1 mioiim) WK MeHblIe,
M3rOTOBJIEHHBIE M3  METAUIMYECKHX, TOJMMEPHBIX MM  KepaMMYeCKHX
martepHanos, kopposuectoiikux k UFs, u

b)  cneunasbHO TNOATOTOBJIEHHbIE COEAWHEHHs MAM  TOPOWIKH MU
M3roTOBJICHHA Takux (unpTpoB. Takne cOoeIHHEHHS M MOPOMIKM BKIIOYAIOT
HHKENb WM CILIaBbl, comepxaiue 60% unu bonee HUKeNs, OKCHI aTIOMHHHUA WU
croiikne k UFs nOaHOCTRIO (GTOpPHpOBaHHbIE YIJIEBONOPOAHBIE MOJHUMEPHI C
yuctotoir 99,9% wnn 6Gonee, pazmepom 4yacTMu MeHee 10 MKM M BBICOKOH
ONHOPOOHOCTBIO YaCTHL MO KPYMHOCTH, KOTOpbl€ CMELHaIbHO MOATOTOBJIEHI
IUIA U3roToBieHus razonudpdy3voHHbIX 6apbepoB.

Kamepnb angdysopos

CneumanbHO  npenHa3sHa4YeHHble  WIH  TOATOTOBJEHHbIE  TePMETHYHBIE
UMIHHApHUYECKHE cocynbl auaMerpom Gonee 300 Mm (12 mroiiMOB) M anuHO#H
6onee 900 MM (35 r0#MOB), MM NPAMOYTOJIbHBIE COCYAbl CPABHHMBIX Pa3MepoB,
MMeEIOIIHME OAMH BNMYCKHOM M JBa BBIMYCKHbIX marpyOka, AHaMeTp KaxIOro M3
koTopbix Gonee S0 MM (2 moiimMa), 11s noMelleHUs B HUX ra3oauddysHoHHBIX
OapbepoB, H3rotossieHHble U3 CTOMKUX K UF¢ MaTepuanoB MM 3allMUIEHHbIE
MOKPBITHEM M3 HHX, ¥ MpeNHa3HauYeHHbIE U1 YCTAHOBKM B FOPU3OHTANIbLHOM WM
BEPTHKAJIbHOM TONOXEHHH.

Komnpeccopsl u razogyskH
CrieuvanbHO NpenHa3HauYeHHbIE WM MOATOTOBJIEHHbIE OCEBblE, LIEHTPOOEXKHBIE

HUIH 0OBEMHBIE KOMIIPpECCOPHBI, UIIH Ta30OYBKH C NMPOHU3IBOIAUTCIBHOCTBIO HAa BCOCE
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5.3.4.

5.3.5.

5.4.

1 M*/MuH unn 6onee UFs u ¢ naBieHMeM Ha BbIXOJe IO HECKOJNbKMX coreH Klla
(100 ¢yHT/KB. moOiiM), NpeqHa3HaYeHHbIE LIS JOJTOBPEMEHHOM 3KCIUTyaTaluMH B
cpene UF¢ ¢ anekTpoBUraTesieM COOTBETCTBYIOIUEH MOIIHOCTH WM 6e3 Hero, a
TaKxKe OTAesbHble COOPKH TaKHX KOMIIPECCOPOB M Fa30AyBOK. OTH KOMIIPECCOPDI
M ra3oQyBKHM HMEIOT nepenan aaejieHus oT 2:1 Ao 6:1 ¥ U3roTaBIMBAaIOTCH M3
croiikux Kk UFs MaTepHanoB MK NOKPBIBAIOTCSH UMH.

YnjoTHeHHS BPAIUAIOIHXCH BAJIOB

CneunanbHO npeaHa3HayeHHble WM NMOATOTOBJIEHHbIE BaKyyMHbIE YIUIOTHEHHS,
yCTaHOBJIEHHbIE HA CTOPOHE NMOJAYM M Ha CTOPOHE BbIXOJA UL YIUIOTHEHHUA BaJa,
COEIMHAIOLIEr0 POTOP KOMIPECCOpa UK ra30AyBKU C MPHUBOOHLIM JBUIaTeNEM, C
TeM uYTOObI 00ecneuYnTb HaZeXXHYH0 TrepMEeTH3aluIo, TNpeAoTBPALIAIOLLYIO
HaTekaHWe BO3AyXa BO BHYTPEHHIOIO KaMepy KOMIIpeccopa WM Tra30myBKH,
koropass HanonHeHa UFs. Takue ymiuoTHeHuss OOBIMHO NPOEKTHPYIOTCA Ha
CKOPOCTb HaTekanus GydepHoro rasa Menee 1000 cM’/MuH. (60 mioiM’/MHH. ).

TennoooMeHHHKH a8 oxnaxaeHHs UF,

CneuvanbHO npefHa3HaYe€HHble MM TOATOTOBJIECHHBIE TEIUIOOOMEHHHUKH,
M3roToBlieHHble M3 CTOHkMX k UFs MaTepHanoB MM NOKpBITbIE HMH (3a
MCKJTIOYEHHEM HEpiKaBeowIei CTanu), WM MeAbio, WK MOObIM COYETaHUEM 3THX
METaNJI0OB U PAaCCYHTAHHBIE HA CKOPOCTb W3MEHEHHS NaBJIEHUA, ONpPEAENsIoLero
yreuky, MeHee 10 Ila (0,0015 ¢pyHT/KB. mIoiiM) B 4Yac npH nepenane OaBieHUSA
100 xI1a (15 ¢pyH1/KB. moiim).

CneunajibHO mNpeaHa3HAYMEHHbIE HJIH NOATOTOBJIEHHBbIE BCMOMOTraTe/ibHble
CHCTeMBbl, O00OpyaOBaHHE H KOMMNOHEHTHI [IJA HMCNOJb30OBAHMA NpH
razoan¢pdyznonHom oborameHuH

BBOJHOE 3AMEYAHUE

BcrnomoratenbHble  cucteMbl,  o0OpymOBaHHE M KOMIOHEHTHl A
razoauPy3HOHHBIX YCTAHOBOK MO 06GOrallleHHI0 NpPeacTaBisioT co00ii CHCTEMBI
ycTraHoBKH, Heobxomumblie nna nomaud UFs B razoamddysuoHHyo cbopky, nis
CBSAI3M OTAENBbHLIX cOOpOK Mexay coboit 1 06pa3oBaHus KackauoB (WIH CTyneHe)
C LieJIbI0 MOCTENEHHOTO A0CTHXKeHHus OoJiee BLICOKOro oforameHus U u3BieyeHus
"mpomykta" u ‘"xBoctoB" UFs u3 naupdy3HOHHBLIX KacKaloB. Bsuny
BbICOKOMHEPLUHOHHBIX  XapakTepMCTHK  OU(PPy3HOHHBIX Kackanoe moboe
npepbiBaHue MX paboTbl, 0COOEHHO MX OCTAaHOBKA, MPUBOAAT K CEPbE3HLIM
nocneacreuaM. CnenoBatenbHo, Ha ra3onudpdy3HOHHON yCTaHOBKE BaXKHOE
3HayeHHe MMEIT CTPOroe M MNOCTOSHHOe TNOANEpXKaHUE BaKyyMa BO BCEX
TEXHOJIOTHYECKMX CHCTEMax, aBTOMAaTH4ecKas 3allMTa OT aBapuil M TOYHOE
ABTOMaTH4YeCKOE pEeryJHMpOBaHHE TMOTOKAa rasa. Bce 3T0 nmpuBomur K
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54.1.

5.4.2.

HEOOXOAMMOCTH OCHALLEHHs YCTAaHOBKHM OOJIBLIMM KOJHYECTBOM CrELHAIbHBIX
M3MEPUTENBHBIX, PETYIUPYIOIMX U YIPABISIOLIUX CUCTEM.

O6biyno UFs ucnapsiercs M3 LUHIMHAPOB, NMOMEIIEHHBIX BHYTPH aBTOKIABOB, H
nojgaercss B ra3zoobpasHoii ¢opMe K BXOOHBIM TOYKaM 4e€pe3 CHCTEMY
KOJUIEKTOPHBIX TpPyOONpPOBOJOB Kackaja. "TIpomykt" u "xBoctel" UFs,
NOCTyMawIHe U3 BHIXOAHBLIX TOYEK B BHAE ra3000pa3HbIX NMOTOKOB, MPOXOAST
yepe3 CHCTEMY KOJUIEKTOPHBIX TPYOOMpPOBOAOB Kackaga JHOO K XOJIOAHBIM
JOByLIKaM, JHOO K KOMIPECCOPHBIM CTaHuusM, rae rasootpasublit notok UFs
CKMXAeTCss M 3aTeM [OMELIaeTCss B COOTBETCTBYIOLUME KOHTEHHepbl s
TPaHCIIOPTHPOBKH MM XpaHeHus. ITockonbky razonng@y3HoHHas yCTaHOBKaA IO
oboramenuto umeer Gonblioe KoOnM4ecTBO rasoAn(py3HOHHBIX CcOOPOK,
coOpaHHBIX B KacKafbl, CO3MAIOTCA MHOTOKHMJIOMETPOBbIE KOJUIEKTOPHBIE
TpyOOnpoBOAL! KacKagoB C ThICAYaMH CBAapHBIX LIBOB, NPHYEM CX€Ma OCHOBHOM
4aCTH WX COeAMHEHHI MHOrokpaTHo nostopsiercs. O6opynoBaHHE, KOMIIOHEHTbI
H CHCTeMbl TpPYOONMpPOBOAOB M3rOTOBMNSAIOTCA C COOMIOmEHHEM  BBICOKHX
TpebOBaHHUii K BAKYYM-TUIOTHOCTH U YHUCTOTE 00paboTKH.

Cucremsl nonaun/cucremel oTsoaa ""mpoaykra’ u "xocros'

CneuvanbHO TnpefHa3sHayeHHble MM TOATOTOBJNEHHbIE TEXHOJNOTHYECKHE
cucTeMbl, crnocobHble pabotath npu maBnenuu 300 Ia (45 pyur/kB. moiim) unu
MeHee, BKJIKYas:

NUTAKIIME aBTOKIABbl (MJIM CHCTEMBI), ucronb3yemble mans nogauu UFg B
razonn¢pdy3HoOHHbIE KacKalbl;

aecyOnuMaTopb! (MM XONOAHbIE TOBYLIKH), HCIIOJb3yeMbI€ IUIst BbIBEACHHS
UF¢ 13 razoamcy3MOHHBIX KaCKaloB,

craHuMH oxuxeHus, rae UF¢ B rasoobpasHoii ¢opme u3 Kackana
CXKMMAETCs M 0XJIAXKIAeTCs N0 KHIKOrO COCTOSIHUSA,

CTaHUMHM "mpomykTa" MIM "XBOCTOB", MCNOJb3yeMble IVl MNepeMelleHHs
UFs B KOHTEHHEPBI.

CucreMbl KONIEKTOPHBIX TpyGonpoBoaoB

CneunanbHO npeaHasHaYeHHble WK NMOATOTOBJEHHBIE CHCTEMBbI TpyGONMpoBOnOB
H cHcTeMbl KoJulekTopoB mns yaepxkaHus UFs BHyrpu rasoanddysHoHHBIX
KackajoB. 3Ta ceTb TpyOonpoBomoB OObIYHO MpeAcTaBmAeT cobOil CHcTEMy C
"NBOMHBIM" KONIEKTOPOM, TIAe KaxJasa sueiika COeNMHEHAa C KaXAbIM M3
KOJUIEKTOPOB.
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5.4.3.

5.4.4.

5.4.5.

BakyyMHbI€e CHCTEMbI

a) CreuManbHO TNpEeNHA3HAYEHHLIE MIM  TIOATOTOBJIEHHbIE  KPYIHBIE
BaKyyMHble MarHCTPald, BaKyyMHBle KOJUIEKTOPb M BAaKyyMHble HacoChl
NPOM3BOAMTENBHOCTBIO 5 M'/MuH. (175 byT’/MuH.) nn Gonee.

b) BakyyMHble HacoChbl, ClELManbHO mNpegHa3sHa4YeHHble M paboTel B
conepxameit UFs arMocdhepe M HM3rOTOBNEHHblE H3 AIIOMHHMA, HHKEJS WIH
craBoB, copepxawux Gonee 60% HHUKENSA WIH TMOKPHITblE HMMH. 3TH HacoChl
MOryT ObITb HIM POTAUHOHHBIMHM, WM TIOPUIHEBbIMH, MOIYT HMETb
BBLITECHAIOLIME U (TOPHCTO-YINIEepOAHbIE YIUIOTHEHHA, a TaKKEe B HHX MOTYT
NPUCYTCTBOBATH CriELHANbHBIE pabouHe KUAKOCTH.

CneunajbHble CTONOPHbIE H PeryiHpyoilHe KJIanaHbl

CneunanbHO  npegHasHau€HHble  WIM  NOATOTOBJIEHHBIE  py4YHble  WIH
aBTOMAaTHYECKHE CTOTIOPHBIE M PpEryNupylollHe KianaHbl CHIbQOHHOrO THA,
usrotopneHHble u3 croiikux k UF¢ marepuanos, nuamerpoM ot 40 go 1500 Mm
(1,5 no 59 moitMOB) 1A YCTAHOBKH B OCHOBHBIX M BCTIOMOTaTENbHBIX CUCTEMAX
razoand$y3MOHHLIX YCTAHOBOK MO oboraumenHio.

Macc-cnexkTpoMerpbl/ucToYHUKH HOHOB aJist UF,

CneunanbHO mnpegHa3HaYeHHble WJIM TOATOTOBJIEHHbIE MarHUTHbIE MM
KBaZpymnoJibHble MacC-CNEKTPOMETpPbI, COCOOHbIE NMPOU3BOAMTL MPAMOi oTOOP
npo6 noxasaeMoii Macchl, "npoxykra" uaM "XBocToB" U3 razoBbix notokoB UFs u
obnaparouue NOJHLIM HaOOPOM ClleAYIOLHX XaPaKTEPUCTHK:

1. yaenbHas paspelnaiowmas cnocobHocTs no Macce cebiiue 320,

2. coaepKaT UCTOYHHKH HOHOB, H3rOTOBJICHHBIE H3 HHUXpOMA HUJIH MOHEIA
HJIH 3aIHUHICHHBIC MTOKPBITUEM U3 HHX, HJIH HHKCJIIUDOBAHHBLIC,

3. cofiep>kaT MOHH3aLMOHHbIE UCTOUHUKH C HOMOapAUPOBKOI 3EKTPOHAMHY,

4. coaepXaT KOJJIEKTOPHYIO CHCTEMY, IPUTOIHYIO JUIA M30TOMHOrO aHanu3a.
IMMOACHHUTEJIbHOE 3AMEYAHHE

ITepeuncnenHoe Bhille 060pyaOBaHHE BCTYMAaeT B HEMOCPEACTBEHHbINH KOHTAKT C
texHonoruueckum rasom UFs, nubo HemocpeAcTBEHHO perynupyer MOTOK B
npeaenax Kackaga. Bce mMOBepXHOCTH, KOTOpbl€ BCTYMAlOT B KOHTAKT C
TEXHOJIOTHYECKMM Ta3oM, LEJIMKOM H3roTaBiuBaloTcs H3 croilkux k UFg
MaTepHaNoOB MM MOKPLIBAIOTCA UMH. JlnA ueneil pasnenoB, OTHOCALIMXCH K
razoaubdy3HoHHbIM  yCTpoiicTBaMm, MaTepuanbl, Kopposuectoilkue k UF,
BKJIIOHAIOT HEP)KaBEIOUIYIO CTallb, ANTIOMHHWIA, aJIOMUHHEBbIE CIUIABbI, OKCHI
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5.5.

5.5.1.

aIOMHMHUA, HHKENb MM CIUIaBbl, conepxaiune 60% unu Gonee HUKENs, a Takxe
croiikue k UFs nonHocThIO pTOpHpOBaHHbBIE YIIEBOAOPOIHLIE NOJTHMEDPHI.

CneuManbHO  MpeAHA3HAYEHHbIE MJH  TNOATOTOBJEHHbIE  CHCTEMBI,
obopynoBaHHe M KOMIOHEHTHI [Jfi HCNOJbL30BAHHA Ha YCTAaHOBKAax
23pOAHHAMHYECKOro oforameHHs.

BBOJHOE 3AMEYAHHWE

B npoueccax aspoauHaMuyeckoro oborameHus cMech rasoobpasHoro UFs u
nerkoro rasa (BOmOpOA MNM renui) CKHUMAaeTcs M 3aTeM MpOIMycKaeTcs yepes
pasmensdiolIMe 3NeMEHThl, B KOTOPBIX H30TOMHOE pasfeNeHHe 3aBepluaeTcs
NOCPEACTBOM MONyueHUs OONbLIMX LEHTPOOEKHBIX CHJI MO TEOMETPHH
KPUBOJIMHEHHON CTeHKH. YcmemwHo paspaboTaHbl ABa mpolecca 3TOro THMA:
NpOLECC COMIOBOrO pasieneHHUs W mpouecc BuxpeBod Tpybku. Jlma oboux
MpPOLIECCOB  OCHOBHBIMH KOMIIOHEHTaMHM Kackada pasfeNeHus  sBIAIOTCA
LUMIHHIPUYECKHE  KOpIyca, B  KOTOPbIX  pa3MellleHbl  ChelLualbHble
pasnenuTenbHble 3NMeMeHThl (COmMa MM  BHXpeBble TpyOkH), Tra3oBble
KOMIIPECCOPbI M TEIUIOOOMEHHUKH W1 yAaleHHs oOpasyrolerocs npu CokKaTHH
teruia.  Jlna aspoamMHaMHueckux YCTaHOBOK TpeOyercs wenbld psia  Takux
KacKajoB, TaK YTO MX KOJIMYECTBO MOXET CHYXXHTb BaXXHBIM YKa3aTeleM
KOHEYHOrO0 MCMONB30BaHMA.  IIOCKONBKY B a’pOOMHAMHYECKOM IpoLecce
ucnonessyercs UFs, noeepxHocTH Bcero o6oOpynoBaHMA, TpyOONpPOBONOB H
M3MEPHTENbHBLIX NMPHOOPOB (KOTOpblE BCTYMAlOT B KOHTaKT C ra3oM) IOJDKHBI
M3rOTaBJIMBATLCA M3 MAaTEPHAJIOB, COXPAHAIOLIMX YCTOHYHUBOCTb NMPU KOHTAKTE C
UFs.

MOACHUTEJIbHOE 3AMEYAHUE

IlepeuncneHHele B HacTOAllEM  pa3jene  JJEMEHTbl  BCTYNAalOT B
HEMOCPEACTBEHHbIM  KOHTAakKT ¢ TexHonoruueckuMm rasom UFs  nubo
HEMOCPEACTBEHHO PETYIMPYIOT MOTOK B Npenenax Kackaga. Bce MoBepxXHOCTH,
KOTOpbI€ BCTYMAalOT B KOHTAKT C TEXHOJIOTMYECKMM Tra3oM, LEJIHKOM
M3roTaBJIMBalOTCA U3 CTOMKMX K UF¢ MaTepuasioB, WM 3aLIiILEeHbl NTOKPBITHEM H3
TakKMX MaTepHaJioB. HOna wueneit pasnena, OTHOCAIIErocs K 3J€MEHTaM
asponMHaMuyeckoro oboraieHnus, kopposuectoiikue k UFg Matepuansl,
BKJIIOYAIOT MEIb, HEPXABEKIUYI0 CTajlb, AJIIOMHHHI, aJIOMHWHHMEBbIE CIUIaBHI,
HHUKENb WM CMaBbl, coaepxawue 60% unu 6onee HUKeNd, a TaAKXKe CTOHKHE K
UFs nonHOCTEIO GTOPHPOBAHHBIE YTI€BOAOPOAHBIE MOTHMEDHI.

Pa3nennTteabHbIE COMAA

CneunanbHO NpeaHa3HaYeHHbIE WIH NMOArOTOBJEHHbIE pa3feuTeNbHbIE COMIa U
ux cbopku. PaspenuTenbHble COIIA COCTOAT H3 IUENEBHUOHBIX HM30THYTHIX
KaHalOB C panuMycoM u3ruba MeHee 1 MM (o6bitHO oT 0,1 no 0,05 mm),
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5.5.2.

5.5.3.

5.5.4.

5.5.5.

koppo3necTorkHx k UFs, H MMEIOLMX BHYTPEHHIOI PEXYILYH0 KPOMKY, KOTOpas
paszesnsier NpoTeKaoLMi Yepe3 COruIo ra3 Ha JBe (ppakLHH.

Buxpesbie TpyOxH

CrieunanbHO npeaHa3HaYeHHblE WM TOATOTOBJIEHHbIE BHUXpEBble TPYOKM M HX
cbopkd. BuxpeBbie TPyOkH HMMEKOT UMWJIMHAPHYECKYIO WIH KOHYCOOOpasHyro
dopMy, usrotosneHsl u3 kopposuectoiikux k UFs MaTepuanos MM 3allMLIEHBI
MOKPLITHEM M3 TaKUX MaTepMaJioB H MMeloT auamerp ot 0,5 cM no 4 cM mpu
OTHOLIEHMH IUIHHBI K guaMeTpy 20:1 unu MeHee, a Taikke oaHo win Oonee
TaHreHuManbHoe BxoaHoe otBepcrie. TpyOku MoryT ObITh OCHaLEHbl OTBOAAMH
COMJIOBOrO THIA Ha OOHOM WJIM Ha 06OMX KOHLAX.

INNOACHUTEJIbHOE 3AMEYAHHE

IMurarenpHblil ra3 MoOCTynmaeT B BHXPEBYK TPyOKy Mo kacaTenbHOW C ONHOro
KOHLAa MIM Yepe3 3aKpy4yHBAaKOLIHE JIOMAaTKH HIH Yepe3 MHOrOYHCIEHHbIE
TaHreHUHaJIbHble BXOAHbIE OTBEPCTHA BIOJb TPYOKH.

Komnpeccopbl u ra3oqyBKH

CneuxanbHO npeqHa3HauyeHHble HJIM MOATOTOBJIEHHbIE OCEBblE, LEHTPHYXKHbIE
unn  oObeMHble  KOMMpecCOpbl MAM  Ta3OAyBKH, M3TOTOBJIEHHbIE M3
xoppo3suectoikux k UFs MaTepHanoB, WIM 3alllMLIEHHbIE MMOKPHLITHEM M3 TaKHUX
MaTepHasnoB, POU3BONUTENBLHOCTBIO Ha BXOZE 2 M’/MUH. niu Gonee cmecu UFs u
HecylLuero rasa (BOOOpOa UM renui).

MOACHUTEJIbBHOE 3AMEYAHHME

Taxue xomnpeccopsl ¥ ra3oayBkH OObIMHO MMEIOT nepenan naeaeHus ot 1,2:1 o
6:1. ’

Ynaoruenus BpalaINHXCH BAJIOB

CneumanbHO  npenHasHau€HHblE  WIM  NOATOTOBJEHHBIE  YILIOTHEHHS
BpALIAIOLIMXCS BAJIOB, YCTAHOBJIEHHBIE HA CTOPOHE NMOAAYHM H Ha CTOPOHE BbIXOOa
IUIA YIUJIOTHEHUA BaJia, COEAHHAIOLIEr0 POTOpP KOMIIPECCOpa WM POTOP ra3omyBKH
C NPHBOAHBIM ABUraTeneM, C TeM 4TOObl 00eCNeYHTh HaNeXHYK) repMETH3aLHIO,
NPENOTBPALIAIOLLYIO BBIXOM TEXHOJOTM4ECKOTO rasa WM HaTeKaHue BO3OyXa WK
YIUIOTHSAIOILEro ra3a BO BHYTPEHHIOIO KaMepy KOMIMpeccopa MM Ta3OmyBKH,
koTopas 3anonHeHa cMechio UFg U Hecyluero rasa.

Tenn000MeHHHKH A9 OXNAKACHHA ra3a

CneumanbHO mNpeaHasHauyeHHble WIM TOATOTOBJIEHHbIE TEIIOOOMEHHHMKH,
M3roTOBJNIEHHbIE W3 Koppo3uecTOMkMX k UF¢ MaTepuasoB WM 3allHIIEHHBIE
MOKPBLITHEM M3 TaKUX MaTE€PUANOB.
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5.5.6.

5.5.7.

5.5.8.

Koxyxu pa3aeisiousx 3JieMeHTOB

CneumnanbHO npeaHa3Hauye€HHble MM TMOATOTOBJIEHHBbIE KOXYXH pasAessiounX
37IEeMEHTOB, M3roTOBNEHHblE M3 Koppo3vectoiikux k UFs MmarepuanoB wiu
3aLIMLIEHHBIX TOKPBITHEM H3 TaKMX MAaTepHasoB, [UIA TNOMEIUEHMS B HHX
BHUXPEBbIX TPYOOK MM pa3AeNHTENbHbIX COMeN.

ITOACHUTEJIbHOE 3AMEYAHHUE

OTH KOXYXH MOTYT MpPEACTaBiATh COOO0H LMIMHAPHYECKHE KaMEpbl IHAMETPOM
6onee 300 MM ¥ pnuHoI 6onee 900 MM WM MPAMOYTOJIbHBIE KAMEPbI CPABHHMBIX
pa3smMepoB M MOTYT ObITh MpeJHa3HaueHb! i1 YCTAHOBKH B FOPH3OHTAJIbHOM HIIH
BEPTHKAJIILHOM MOJIOXKEHHH.

Cuctembl noAauH/cCHCTEMbI 0TBOAA ''mpoaykTa” H "'xBoCTOB"

Cl'lellHaJ]bHO npeaHa3Ha4Y€HHbIE HIH TMOArOTOBJICHHBIE TEXHOJIOTHYECKHE
CHCTEMBI HIJIH 060py1108a1me Ins o60oraTUTENbHbIX YCTaHOBOK, H3rOTOBJICHHBIC
Hu3 xoppo3uec1'oﬁ|mx k UFs MaTepHaJIOB MJIHM 3alIULICHHBIX NMOKPLITHEM U3 TAKHX
MaTCpHaJIOB, BKIKYAaOUIHE!

a)  NWTaKLIHE aBTOKJIABbl, MEYH WIH CHUCTEMBI, WCMOJNb3yeMble IUIs MNOHAa4H
UF; nnsa npouecca oboraiieHus,

b)  necybnumaropsbl (MM XONOAHBIE IOBYLIKH), HCTIOJIb3yeMbl€ Ul BbIBEACHHU
Harperoro UFs wu3 nmpouecca oborameHus s MNOCHEAyIOLIEro
nepeMelleHNs;

C)  CTaHUMH OTBEPXKOEHHSA WM OXKHXXEHMs, MCIONb3yeMble i BbiBENEHHUA
UFs u3 npouecca oborauteHus myrem cxatus v nepesoga UFg B KHAKYIO

UIH TBepAyIo GopMmy;

d) CTaHUMHK "mpoxykra" MIM "XBOCTOB", MCNOJb3yeMbie Ui TepeMelleHHs
UF; B KOHTEHHEPHI.

CHCTeMb! KOJLIEKTOPHBIX TPYGONpoBoaoB

CneumnanbHO NpeaHa3HauY€HHble MM NOATOTOBJEHHBIE CHCTEMbI KOJUIEKTOPHBIX
TPyOONpOBONOB, M3rOTOBJEHHblE U3 kopposuecToiikux k UFs MaTepuanoB wiau
3alllMIleHHbIE MOKPLITHEM M3 TakKMX MarepuayioB, mns yaepxauusa UFs BHyTpH
a3pOJMHAMHUYECKMX KacKafloB. JTa CeTb TPYOONMpPOBOLOB OOBLIYHO MNpEACTaBISET
coboil cucreMy c "QBOHHBIM" KOJIEKTOPOM, I'ie KaXIblii Kackal WM Ipynna
KacKa/ioB COEIMHEHBI C KaXKAbIM U3 KOJUIEKTOPOB.
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5.5.9.

5.5.10.

5.5.11.

5.5.12.

BakyymHbie CHCTEMbl H HACOCHI

a) CneuuanbHO TmpegHa3HaYeHHblE MM TOATOTOBJIEHHBIE BaKyyMHbIE
CHCTEMBI, TIPOM3BOIUTENBHOCTLIO Ha BXOHE 5 M'/MHH. WM 6oiee, COCTOsLIME U3
BaKyyMHBbIX Marucrpaneil, BaKyyMHbIX KOJUIEKTOPOB H BaKyyMHbIX HacOCOB, H
npenHasHaueHHble 1 paboThl B coaepxaiunx UFs razoBbix cpenax.

b)  Baxyymsble Hacochl, CieLHalIbHO NpENHa3HAYEHHbIE WK MOArOTOBJCHHbIE
s paborel B cozepxawmx UFs rasoBblx cpemax M M3rOTOBNEHHbIE M3
koppo3uectoiikux k UF¢ Matepuanos MnM 3alMINCHHBIX MOKPLITHEM M3 TaKMX
MaTepyasioB. B 3THX Hacocax MOIYT HCMOJNB30BAaThC (TOPUCTO-YIIEPOAHELIE
YTIOTHEHHS U CNieuHaibHble pabouHe XKHIAKOCTH.

CrneuHajbHbie CTONOPHbIE H PEryJHPYIOLIHE KIanaHbl

CneunanbHble nNpeAHa3HayeHHblE WM  TNOATOTOBJEHHbIE  Py4YHBIE  WIIH
aBTOMAaTH4€CKHEe CTOMOpHbiE M pEryivpyioliue KianaHbl CUALGOHHOrO THMA,
M3rotToBieHHbie U3 koppo3suectoiikux k UFs Marepuanop WiaM 3aliMileHHbie
NMOKPBHITHEM M3 TaKMX MaTepuasos, Avamerpom oT 40 o 1500 MM nns MoHTaxa B
OCHOBHBIX M BCIIOMOraTeNbHBIX CHCTEMAaxX YCTaHOBOK a3pOAMHaMHYECKOro
oboratueHus.

Macc-cnekTpomeTpbl/HcTOUHHKH HOHOB AJs UK

CneuvanbHo npeaHasHayeHHble HIM  MOArOTOBJICHHbiE MAarHHTHbIE WM
KBaJPYTMOJbHBIE Macc-CMEKTPOMETPBI, CNOCOOHBIE NPOM3BOAWTHL MpsAMOH oT6op
npo6 noaapaeMoit Maccel, "npoaykra” WK "XBOCTOB" u3 ra3osbix notokoB UFg u
ofnanatoiiye NOJHEIM HAGOPOM CIEYIOMINX XapaKTEPUCTHK:

1. yIenbHas paspeuiaowas cnocoSHOCTh No Macce cebiuie 320;

2. coaepXKaT HCTOYHHUKM HOHOB, HM3rOTOBJICHHBIC M3 HHXpOMa HJIH MOHEIA
WJIH 3alIHIIEHHBIC MOKPBITUEM M3 HHX, HIHW HHKCJIHPOBAHHLIC,

3. cojepKaT HOHM3aLMOHHBIE HCTOYHHMKH ¢ GOMOaPAMPOBKO# 3JIEKTPOHAMMY,
4. CozepKaT KOMJIEKTOPHYIO CHCTEMY, NPHUTOAHYIO A/ M30TOMHOTO aHaIH3a.
Cucremnl otaenenus UFq ot Hecyuwiero rasa

CneunansHO nmipeAHa3sHa4Y€HHbIE WM TOATOTOBJIEHHbIE TEXHONOTHYECKHE
cucrembl as otaeneHns UFg oT Hecyluero rasa (BOZOpOAa WM renus).
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5.6.

ITOSICHUTEJILHOE 3AMEYAHUE

ITH CUCTEMBI NnpeaAHa3HAYCHbI AJIA COKpallCHUA COACPXKaHUA UF¢ B HECYLIEM rase
JI0 OOHOM YaCTH Ha MUJUIHOH WJIH MEHEe U MOTYT BKJIKOYAaTh TaKO€ o6opyzxosa}me,
KakK:

a) KPHOT€HHbIE€ TEIUIOOOMEHHHKH H KPHOCENapaTophl, CNocobHble CO31aBaTh
Temrepatypb! -120°C unu MeHee, UIH

b)  6moku KPHOT'€HHOTO OXJTXKOEHHA, cnocobHble co3naBaTh
Temneparypsl -120°C unu MeHee, WiH

c)  OnokM pasmenuTeNbHBIX COMeN MM BHXpeBbIX Tpybok mms otaenenus UFs
OT HECYUIEro rasa, wiu

d)  xonomusie nosymku UFs, cnocoGHbie co3maBaTh TemmepaTypbl -20°C wiu
MeHee.

CneunanbHO  npeaHa3HA4YeHHbIe HJIHM  NOATOTOBJIEHHbIE  CHCTEMBbI,
ofopynoBaHMe M KOMIIOHEHTBbI [Jisl HCNOJb30BAHHA HA YCTAHOBKAX
XHMH4YecKoro oOMeHa UM HOHOOOMEHHOro oforameHHs

BBO/IHOE 3AMEYAHHE

He3sHauutenrHoe pa3nuyuve H3OTOMOB ypaHa MO Macce MPHBOAMUT K HeOOJbLIMM
M3MEHEHHIM B  DaBHOBECHH XHMHYECKHX peakuui, KOTOpbleé MOryT
MCIONIb30BATLCS B KAaY€CTBE OCHOBBI U pasfeNeHHs H30TOMOB.  YCHELIHO
paspaboTaHO ABa npouecca: KHIKOCTHO-)KHIOKOCTHbIH XMMHYECKHi OOMeH M
TBEPAO-)XUIOKOCTHBIIT HOHHBI OOMEH.

B npouecce >KMAKOCTHO-)XHAKOCTHOTO XHMHYECKOro OoOMeHa B NpPOTHBOTOKE
NPOMCXOAMUT B3aUMOAEHCTBHE HECMELUMBAIOLIMXCS XHAKMX (a3 (BOOHBIX WM
OpraHH4YeCKHX), YTO MNpPHBOAMT K 3¢dekTy kackanupoBaHHs ThICSY CTaaui
pasnenenus. BopgHas ¢dasa coctouT M3 xsopuza ypaHa B pacTBOpE COJIAHOM
KHCJIOTBI, oOpraHu4eckas ¢asa COCTOHMT M3 3KCTPareHTa, COAEepXKauero XJOpUA
ypaHa B OpraHHYeCKOM pacTBOpHTEINE. KoHTakTHBIMH  QHIBTPaMH B
pa3leNUTENbHOM KacKaleé MOIYT SBJIATHCH XXHAKOCTHO-)XHUAKOCTHbIE OOMEHHbIE
KOJIOHHb! (TaKHe, KaK HMITyJbCHble KOJIOHHBl C CETHaTbIMH TapeikKaMH) HIH
XHIKOCTHbIE LEHTpH}YKHble KOHTakTHble ¢uabTpel. Ha obfoux koHuax
pa3nenuTENbHOrO Kackajga B Lensx obecrneueHus pedokca Ha KaKOAOM KOHLE
HeOOXOIMMBI XHMHYECKHE TmpeBpauleHHss (OKHCIEHHE M BOCCTaHOBJIEHHE).
I'naBHas 3ama4a KOHCTPYKLUHMH COCTOMT B TOM, YTOOBI He NOIMYCTUTb 3arpsi3HEHHs
TEXHOJIOTHYECKHX MOTOKOB HEKOTOPHIMH HOHaMH METAUIOB. B CBA3M C 3THUM
MCMONIB3YIOTCS TUTACTHKOBBLIE, MOKPHIThIE TUIACTHKOM (BKJIIOYas MpPHUMEHEHHE
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¢TOpHPOBaHHBLIX YTJIEBOAOPOAHBIX MNOJMMEPOB) WMWIH MNOKPHITHIE CTEKJIOM
KOJIOHHBI ¥ TPyOONpPOBOIbL.

B TBepmo-XHAKOCTHOM HOHOOOMEHHOM npouecce oboralieHHE IOCTHraeTcs
nocpeacTsoM ancopbuun/mecopbumMu ypaHa Ha CheUManbHOH, OueHb ObICTpO
neiicTeyomeil HOHOOOMeHHO# cmone wnu ancopbenre. PactBop ypaHa B
CONSIHOM KMCJIOT€ M JAPYyrHe XHMHYECKHE peareHThl MpOIYCKAIOTCH 4epes
LUMAMHApHYeCKHe OOOraTHTENIbHbIE KOJIOHHbI, COAEpXKaliHe YIUIOTHEHHbIE CIIOH
ancopberra. Jlns nommep>kaHuMs HENPEePLIBHOCTH Mpolecca HeoOxoauMma cHcTeMa
pedmokca B uensx BbICBOOOXKIEHHs ypaHa M3 amcopbeHTa oOpaTHO B >KMAKHMiA
noTok, ¢ TeM 4roObl MOXHO OblO coOpate "mpomykt" M "xBocTel". 3JTO
JNOCTMraercss MyTeM MCMOJNb30BaHUA MNOMXOMAIIMX XHMHYECKMX peareHTOB
BOCCTAHOBJICHUS/OKHUCIEHUSA, KOTOpble  TOJHOCTHIO  PEreHepMpyroTcs B
pa3feNbHLIX BHEWHHUX NETVIX M KOTOpPble MOTYT YaCTHYHO PEreHepHpOBaThCs B
CaMMX H30TOMHBIX pa3denuTeNnbHbIX KONOHHax. IlpucyrcTBHe B mnpouecce
rops4YMX KOHLEHTPHPOBAHHBIX PAaCTBOPOB COJIAHOH KHUCNIOThl Tpebyer, 4TOObLI
obopynoBaHne ObUIO M3rOTOBJAEHO M3 CHELHAIbHBIX KOPPO3MECTOMKUX
MaTEepUAIOB WJIH 3aLLHILEHO NOKPLITHEM M3 TAKUX MaTepPHAIOB.

5.6.1. KuaKkocTHO-KHAKOCTHbIE 00MEHHbIE KOJIOHHbI (XHMHYeCKHH 00MeH)

IIpOTHBOTOYHBIE KMIOKOCTHO-)KMAKOCTHbIE OOMEHHBbIE KOJIOHHBI, HMEIOLIHe
MEXaHHYECKMH CHJIOBOH BBOA (T.e. MMIYJbCHblE KOJIOHHB C CETYaThbIMH
TapeyiKaMH, KOJIOHHb! C TapekaMH, COBEPLIAIOLIMMH BO3BPAaTHO NOCTyNaTeNbHbIE
OBMXKEHUS, U KONIOHHBI C BHYTPEHHUMH TYPOMHHBIMH CMECHUTENAMH), CrIELHAIBHO
npefHa3Ha4yeHHbl€ HWJIM TNOArOTOBIEHHblE M  oforaileHus ypaHa C
MCTNONb30BaHHEM Mpolecca XHMHYECKOTO oOMeHa. HAns  KOppO3HOHHOH
YCTOHYHBOCTH K KOHLEHTPHUPOBaHHBIM pPacTBOpaM COJIAHOM KHCJIOTBI 3TH
KOJIOHHBl M HMX BHYTPEHHHE KOMIIOHEHTbl HW3rOTOBJIEHBI H3 MNOIXOIALLHX
NJaCTHKOBLIX MaTepuasoB (TakMX, Kak (TOpMpOBaHHbIE YIJIEBOXOPOAHbBIE
NOJMMEPB]) MJIM CTEKNIa MM 3alNMINCHBl TMOKPBITHEM M3 TAKHX MAaTepHasIoB.
KonoHHbl cripoexTHpoBaHel Ha kopoTkoe (30 cekyHA MM MeHee) BpeMs
NPOXO>KAEHHUS B KacKajne.

5.6.2. IleHTPHDYKHbIE KHAKOCTHO-AKHIAKOCTHbIE KOHTAKTHbIE (PHALTPLI (XHMHYECKHH
obmen)

IleHTpHdyXHbIE XUAKOCTHO-)KHIKOCTHbIE KOHTAKTHbIE (PUIBLTPLI, CNELHANLHO
npefHa3sHaueHHblE MM TOATOTOBJEHHbe Ul oborauieHus ypaHa
MCTIONIb30BaHHEM TNpoOLecca XMMHYECKOro ofMeHa. B TakuX KOHTaKTHBIX
¢unbTpax HCNONL3yeTCs BpaileHHe IUIA TONYYeHHS OPTraHHYECKHX M SKHIKHMX
NOTOKOB, a 3aTeM LieHTpoOexkHasi cuna Ans pasneneHus ¢as. Jlns KOPpO3MOHHO#M
CTOMKOCTH K KOHLEHTPUPOBAHHBIM DAaCTBOpaM COJMSHON KHCJIOTbl KOHTaKTHbLIE
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5.6.3.

(GUABTPHl HM3rOTABIMBAIOTCA M3 COOTBETCTBYIOIIMX IUIACTHMKOBBIX MaTepHalioB
(Takmx, xax (TOPHPOBAaHHbBIE YrJIEBOAOPOAHbLIE TOJMMEPHI) HAH MOKPLIBAIOTCA
MMH UM cTekioM. LleHTpudyxHble KOHTaKTHbIE PUNLTPHI CTIPOEKTHPOBAHbI Ha
KopoTkoe (30 ceKxyHI HIIM MeHee) BpeMsl MPOXOXKAEHHs B KaCKaje.

CucTembl M 060py0BaHMe A/ BOCCTAHOBJICHHS YPaHa (XHMHYeCKHH 06MeH)

a) CneudaspHO  TpeAHa3HaY€HHblE  HIM  TNOATOTOBJIEHHblE  SYEHKH
3NEKTPOXMMHUYECKOTO BOCCTAHOBJIEHMS IUIA BOCCTaHOBJIEHHS ypaHa M3 OAHOIO
BAJIEHTHOTO COCTOSIHMS B Apyroe s oboraumeHus ypaHa € HCNOJNb30BaHHEM
npolecca XuMuHeckoro obMeHa. MarepHaibl sueek, HaXoAAIHeCs B KOHTAKTe C
TEXHOJIOTMYECKMMH  PacTBOpPaMH, JOJDKHBI OBITE  KOPPO3UECTOMKHMH K
KOHLIEHTPUPOBaHHbIM PaCTBOpPaM COJITHOH KMCIIOTHI.

MOACHHUTEJIbHOE 3AMEYAHHE

Katonmblii oTcek s4€ikH JOKEH ObITh CTIPOEKTHPOBAaH TakuM 0oOpa3oM, yToObI
NPEenoTBPaTHTh MOBTOPHOE OKHMCNEHHe ypaHa no 6osee BbICOKOro Bal€HTHOrO
cocTosiHus. Jlna ymepkaHusi ypaHa B KaTOOHOM OTCEKe sueiika MOJXKET HMMEThb
HenpoHULaeMylo auadparmeHHyr0 MeMOpaHy, M3rOTOBJIEHHYIO W3 CMELMAIbHOIO
KaTHOHHO-0OMeHHOro Martepuana. Karom cOCTOMT M3 COOTBETCTBYIOLIEIO
TBEPAOro NPOBOAHMKA, TAKOTO, KaK rpadHr.

b) CneuuanbHO npeaHa3HauYeHHbIE WJIM TOATOTOBNEHHbIE CHCTEMbl JUIA
ussnevenns U™ M3 opramumueckoro moToka, peryiMpoBaHMs KOHUEHTPALMH
KHCJIOTBl M JUIA 3alOJIHEHHsl sAueeK 3JEKTPOXMMHYECKOro BOCCTaHOBJIEHMs Ha
NPOM3BOICTBEHHOM BbIXOZl€ KacKaja.

NMOACHUTEJIbHOE 3AMEYAHHE

3TH cUCTeMbl COCTOAT W3 o0opyJoBaHMA 3KCTPaKLUMM paCTBOPHUTENEM IUIA
otronku U™ u3 opraumueckoro MOTOKa B >KMAKMIl pacTBOp, 0GOpYZOBaHMS
BbITAPUBAaHUA W/HWIN Apyroro o60pynoBaHWs WA NOCTHXEHHS PEryIHpPOBKH H
KOHTPOJI1 BOOOPOJHOrO NMOKa3aTes, U HaCOCOB MJIM APYrHX YCTPOMHCTB nepeHoca
IUI 3aTIOJTHEHHA SHeeK NEKTPOXMMHYECKOro BoccTaHOBNeHUs. OCHOBHas 3ajmava
KOHCTPYKLIMH COCTOMT B TOM, YTOObl H36€XKaTh 3arpsa3HEHMs MOTOKAa XHIAKOCTH
HOHaMH HeKoTOpbIX MetayoB.  CnenoBarenbHo, Te 4acTH 000pymOBaHMS
CHUCTEMBI, KOTOPbI€ HaxOIATCA B KOHTaKTeé C TEXHOJOIHYE€CKHUM TIOTOKOM,
M3rOTAaBJIMBAIOTCA H3 COOTBETCTBYIOLIMX MaTepHaloB (TaKUX, KaK CTeKJIO,
¢bTOpHpOBaHHbIE YIJIEBOJOPOAHBIE MONKUMEPHI, cynabpar monudeHuna, cyabGpoH
nonuddupa ¥ NMPONUTAHHBEIA CMOJOH rpaduT), WIM 3ALMLIEHBI MOKPLITHEM H3
TaKMX MaTepHaJoB.
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5.6.4.

5.6.5.

5.6.6.

CHcTeMbl NOATOTOBKH NMHTAHHA (XMMHIECKHH 00MeH)

CneuuansHO  npegHasHauYeHHbIE MWJIM  MOATOTOBJIEHHBIE  CHCTEMbl  IUIS
NpPOU3BOACTBA NMUTATEJbHBIX PACTBOPOB XJIOPUIA ypaHa BHICOKOH YHCTOTHI AJIA
YCTaHOBOK 10 PasfeNIiEeHHI0 H30TOMOB YpaHa METOIOM XMMHY€ECKOr0 0OMeHa.

INOACHUTEJIBHOE 3AMEYAHHUE

3TH cHCTEMBl cOCTOAT K3 O00OpYHOBaHMS AN PacTBOPEHMs, OSKCTPAKLIMH
pacTBOpHTENEM WHIH MOHOOOMEHHOro o0OpYyHOBaHMS IUIA OYHMCTKH, a TaKkKe
3NEKTPONUTHYECKHX siueek s BoccTaHosnenus U™® wm U™ 8 U”. B stux
CHCTEMaX NMPOU3BOATCS PaCTBOPHI XJIOPUAA YPaHa, B KOTOPBIX COAEPKUTCA JIMLID
HECKOJIbKO 4acTeil Ha MWUIHOH META/IHYECKUX BKIIOYEHHH, TaKWX, KaK XpOM,
Xeje30, BaHaOWi, MOJHOAEH W OPYrMX OBYXBAJIEHTHBIX HX KaTHOHOB WM
KaTHOHOB ¢ Oousbuiell BaneHTHOCThIO. KOHCTPYKLIMOHHBIE MaTepHanbl IS
3JIEMEHTOB CHCTEMbI, B KOTOpOH obpaGaTeiBaeTca U™ BBICOKOH YHCTOTBI,
BKJIFOYAIOT CTEKJIO, (PTOpUpOBaHHbIE YrIE€BOAOPOAHbIE MNOJHMEPBI, rpadwr,
MOKPbIThIIf NMONUBUHUIA-CYbGAaTHEIM HIH NONUIGUP-CYIbPOHHBIM UIACTUKOM H
NMPONUTaHHBIA CMOJION.

CucTembl OKHCJICHHS YpaHa (XHMH4YecKHil 06MeH)

CneunanbHO npenHa3sHayeHHbIE WIH MOATOTOBJIEHHbIE CUCTEMBI IS OKHCJIEHUS
3 4

U™ B U™ ana Bo3BpawieHus B kackal pasneieHHs M3OTONOB ypaHa B MpoLecce

oboraiieHus METOIOM XMMHYECKOro oOMeHa.

TOSCHUTEJILHOE 3AMEYAHHE

ITH cUCTEMBI MOTYT BKIHOYATh TAKHE JJIEMCHTDI, KaK:

a)  obopynoBaHHe MU KOHTAaKTHPOBAHHA XJIOpa M KHUCIOpOAa C BOJAHBIMH
s¢ppmoenramu u3 obopynoBaHMs pasdeneHHUss M30TONOB H 3KCTPaKLMH
ofpa3oBasLuerocs U™* B  obGenHeHHBI OpPraHH4YeCKMil  MOTOK,
BO3BpALLAOLMACA U3 MPOHU3BOACTBEHHOIO BLIXO/A KacKaa,

b)  obopynoBaHue, KOTOpPOE OTAENAET BOAY OT COJIAHOM KHMCJIOTHI, YTOOL BOAA
M KOHLIEHTPUPOBAHHAs COJIAHAsA KUCIOTa MOTJIH Obl ObITh BHOBb BBENIEHHI B
NPOLIECC B HY>KHBIX MECTAX.

BuicTpo pearupyomHe HOHOOOMeHHbIE CMOJIbI/AACOPOEHTBI  (HOHHBIA
o6MeH)

Brictpo pearupyrone HOHOOOMEHHbIE CMOJIBI MNH aACOPOEHTHI, CreLHatbHO
NpeqHa3Hay€HHble MM  MOArOTOBJEHHbIE JUI1 oborauleHus ypaHa C
UCIMONIL30BAHHEM TMpOLiECCA HOHHOro OOMEHa, BKIIOYas MOPHCTbIE CMOJIBI

MaKpOCETYaTOH CTPYKTYpbl WHIH MeMOpaHHble CTPYKTYpbl, B KOTOPBIX
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5.6.7.

5.6.8.

aKTHBHbIE TpYMNNbl XHMH4YECKOro oOMEHa oOrpaHM4eHbl TOKDbITHEM Ha
MOBEPXHOCTH HEAKTHBHON MOPHUCTOH BCMOMOraTeNbHOM CTPYKTYpbI, M OpyTHe
KOMMO3HWTHbIE CTPYKTYpbl B Jt000i mpuemieMoii ¢opMe, BKIOYas 4YaCTHLbI
BOJIOKOH. OTH HOHOOOMeHHble CMOJbl/aacopOeHTsl MMelOT anaMerpel 0,2 MM
WM MeHee U IOJKHbI ObITh XUMHYECKH CTOHKHUMH IO OTHOLIEHHIO K PaCTBOpPaM
KOHLIEHTPHPOBAaHHOH CONMAHON KUCJOTBH,, a Talkke JAOCTATOHYHO IPOYHbI
¢u3nUeckH, ¢ TeM YTOObI MX CBOMCTBAa HE YXYAIIaMMChb B OOMEHHBIX KOJIOHHAX.
CMonb/agcopOeHThl CHEeLHaibHO MNpedHa3sHaueHbl AN TONyYeHHs KHHETHKH
oyeHb ObicTporo oOMeHa M3OTOMOB ypaHa (WIMTENBLHOCTL NMONyoOMEHa MeHee
10 cekyHnn) u 06nanaroT BO3MOXKHOCTBIO paboTaTh Nnpy TeMnepaType B [Hana3oHe
ot 100°C no 200°C.

Honoo6MeHHbIE KOJIOHHRBI (HOHHBIH 00MeH)

Iunuuapudeckue KOJNOHHBI guaMerpoM 6Oonee 1000 MM 1nsm ynepkaHus W
NOAJEpXKaHUsl  3aMOJIHEHHBIX CJIOEB  MOHOOOMEHHBIX  CMOJ/ancopOeHTOB,
CMeLHanbHO NpeaHasHaueHHble WM MOArOTOBJIEHHbIE 1A oborallieHus ypaHa ¢
MCMONB30BaHHEM MOHOOOMEHHOro mnpotecca. ITH KOJIOHHbI M3TOTOBJIEHBI M3
MaTepuayloB (TakMX, KaK THTaH WM (TOPUPOBaHHbIE YIJIEBOJOPOAHbBIE
MOJIMMEPBI), CTOHKMX K KOPpPO3HH, BbI3bIBAEMOIi pacTBOpaMH
KOHLIEHTPMPOBAHHOM CONIAHOH KHMCIOTBI, MM 3allMIIEHbl MOKPbITHEM H3 TaKMX
MaTepHasoB H crocobHbl paboTaTh npHu TemnepaType B AvanasoHe ot 100°C po
200°C u pasnenun Bbiwe 0,7 MIla (102 ¢pyHT/KB. O10iiM).

HonoobMennbie cHCTeMb! pediiokca (HOHHBIH 00MeH)

a) CneunanbHO mnpenHasHa4YeHHblE WJIH  NOATOTOBJEHHBIE  CHCTEMbI
XMMHYECKOTO  WJIM  DJIEKTPOXMMHUYECKOTO  BOCCTAHOBJIEHHS  IUIA
pereHepaLmu peareHTa(oB) XHUMHYECKOTO BOCCTaHOBJIEHUS,
MCNOJIb3yeMOro(bIX) B KaCKafiax HOHOOOMeHHOro oforaieHus ypaHa.

b) CneunanbHo npegHa3Haye€HHblE MM TIOATOTOBNIEHHbIE  CHCTEMBI
XMMHUYECKOrO WM 3JIEKTPOXMMHUYECKOTO OKHCIEHUS M pereHepauuu
peareHTa(OB) XHMHMYECKOTO OKMCIEHHs, HCMOJb3yeMOro(blx) B Kackaaax
HOHOOOMeHHOro oboraieHus ypaHa.

[MOACHHUTEJIbHOE 3AMEYAHHE

B npouecce nmoHooOMeHHOro oforaueHudss B Ka4yeCTBE BOCCTaHAaBIMBAIOLLErO
KaTHOHA MOXKET MCMONb30BAThCA, HanpuUMep, TpexsaneHTHwi THTan (Ti”), u B
3TOM Ciydae BOCCTAaHOBMTENbHas CHCTeMa Oyaer BbipaGaTeiBath Ti™
nocpencTeom BoccTaHoBneHus Ti™,
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5.7.

B npouecce B KkauecTBe OKHCIHMTENS MOXET MCHOJL30BATLCA, HANpHMED,

TpexpaneHTHoe xene3o (Fe™), M B 3TOM ciydae cucrema OKHCIEHMs Oymer
2

BhipabaThiBaTh Fe™ nocpencreom okucnenus Fe'™.

CneuHalLHO NpeaAHaA3ZHAYICHHbIC HJIH noaAroToBJICHHbIE CHCTEMBI,
oﬁopynonaﬂue H KOMHOOHEHTBI JIA HCNO0JIb30BAHHA B JIa3E€pHBIX
oforaTHTeNbHBIX YCTAaHOBKAX

BBOJHOE 3AMEYAHHUE

CyluiecTBylolIHE CHCTEMBI AN OOOraTHTENbHBIX MPOLECCOB C HCMOJbL30BaHHEM
Na3epoB OENATCA Ha IBe KaTErOpHH: Te, B KOTOPLIX paboueil cpemoi ABIAIOTCS
napbl aTOMapHOTO ypaHa, M Te, B KOTOpbIX paboueil cpenmoil ABIAIOTCA Maphl
ypaHoBoro coeauHeHus. OOLIMMH Ha3BaHHUAMH JUIA TAKHX MPOLECCOB ABJAIOTCA:
nepBas KaTeropus - nasepHOE pa3fieNeHHEe M30TONOB MO METOAY aTOMapHbLIX
napos (ALVIS wunn SILVA); Bropas kaTeropus - MOJEKYJIAPHbIH MeTOn
nazepHoro pasgeneHus usoronoB (MLIS unu MOLIS) u xumuueckas peakuus
NMOCPeACTBOM H3bMpaTenbHOM Mo u3oTomam nasepHoi aktuBauund (CRISLA).
Cucremsl, 060pynoBaHHe ¥ KOMMOHEHTbI AJs1 YCTAHOBOK Jla3epHOro oboraieHus
BKJIOYAIOT: @) YCTPOMCTBA AN MOJa4YM NapoB MeTaUIHYeckoro ypaHa (ms
n3buparenbHO (POTOMOHH3ALMH) MM YCTPOMCTBA IUIA MOJa4M MapoB YpaHOBOTO
coeqMHeHUs  (mns  (GOTOOMCCOLMALMM WIM  XMMHYECKOH  aKTHBAaLMH),
b) ycrpoiicta ans cbopa oboraumieHHOro U 06€THEHHOrO MeTaJLIMYECKOro ypaHa
B KayecTBe "NpoaykTa" u "XBOCTOB" B MepBOi KaTeropuM M YCTPOICTBa mis cOopa
Pa3NOKEHHBIX MM BbILIEALUIMX M3 peaklMH COCIMHEHHH B KayecTBe "nmpoaykra” u
HeoOpaboTaHHOrO MarTepuana B KauecTBe "XBOCTOB" BO BTOPOiH KaTEropMu,
c) paboune nasepHble CHCTEMBbI IUIA M3OUpaTeNbHOro BO30OY)XAEHHS M3OTOMNOB
ypaHa-235; u d) obopynosaHHe s MOATOTOBKH NMOAA4YH ¥ KOHBEPCHH MPOLYKTA.
Bcnencreue CnOXHOCTH CMEKTPOCKOTMHH aTOMOB U COEAMHEHMH ypaHa MOXeT
norpeboBaTbCs MCMONL30BaHME JOOOH M3 psAla HMEIOLIMXCA  Jla3epHbIX
TEXHOJIOTHH.

[NOACHUTEJILHOE 3AMEYAHHME

MHorue M3 KOMIMOHEHTOB, TMEPEYMCICHHLIX B 3TOM pasleiie, BCTyMawT B
HEMOCPEACTBEHHBIA KOHTAKT C NMapaMH METAJIJIMYECKOTO ypaHa WU C XKUOKOCTHIO,
WJIK C TEXHOJIOrHYECKUM ra3oM, coctosiunm u3 UFs unn cmecu 3 UFg u apyrux
razoB. Bce NMoBepxHOCTH, KOTOpbIE BCTYyMalOT B KOHTAKT ¢ ypaHoM i UFs,
MOJHOCTBIO M3TrOTOBJIEHbl M3 KOPPO3HECTOMKMX MATE€pHAIOB WM 3alUHIIEHBI
MOKpLITHEM H3 Takux MarepuanoB. Jlns uenedl pasgena, OTHOCSILErocs K
KOMMNOHeHTaM 00opynoBaHUs MIA JlazepHOro oboralleHus, MaTepHanbl, CTOHKHE
K KOpPpPO3HMM, BbI3bIBa€MOH TMapaMM HWIM KHAOKOCTAMH, COAEPKAILHUMH
METaIJIMYECKHH YPaH WM YPaHOBBIE CIUIABbI, BIUTIOYAIOT MOKPBITHIH OKCHAOM
UTTpUA rpauT M TaHTAJ, U MaTepHaibl, CTOHKHE K KOppO3uH, BbidbiBaemoii UFg,
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5.7.1.

5.7.2.

BKJIIOYAIOT Mellb, HEPXKaBEIOWIYI0 CTalb, AJIOMHHHI, aJIOMUHHEBbIE CIUIaBb,
HUKeJIb WJIKM CILIaBbl, copepxawue 60% Hukens u Oonee, u croiikue k UFs
NOJIHOCTBIO PTOPHPOBAHHBIE YTIEBOAOPOAHbBIE NOJIUMEPDI.

Cucremb! Boinapusauus ypaua (ALVIS)

CneuuanpHO TNpeAHa3HayeHHble WM TOArOTOBJIEHHbIE CHCTEMbl BblIAPHUBaHHs
ypaHa, KOTOpble COAEPXKAaT BbICOKOMOINHbIE TMOJIOCOBbIE WM PacTPOBLIE
3JIEKTPOHHO-JTy4yeBble MYLIKK C TepefaBaeMOil MOLIHOCTBIO Ha MHIEHb Oonee
2,5 xBt/cM.

Cucrems! 15 06pa6oTKH XuIKOMeTANIMYECKOro ypana (AL VIS)

CrieuManbHO NpeHa3HaueHHble WM MOATrOTOBJEHHBIE CUCTEeMbl Wid 0O6paboTku
KMIKOrO MeTajljla AJIA PacClaBJEeHHOr0 YpaHa MM YPaHOBBIX CILIABOB,
COCTOSILIME U3 THIJIEH U OXJIAXKAAIOIEro 00opyaOBaHUs ANS THUIIEH.

ITOACHUTEJILHOE 3AMEYAHHUE

Turnu u apyrue KOMAOHEHTBI 3TOH CHUCTEMbl, KOTOpbI€ BCTYMAalOT B KOHTAaKT C
pacriaBle€HHbIM YPaHOM MIM YpPaHOBBIMH CIUIaBaMH, HM3rOTOBJIEHBI U3
KOPPO3MECTOHKHX W TEPMOCTOMKHX MaTepHasloB MNH 3alIMIIEHHBIX MOKPBITHEM
M3 Takux Marepuanos. IIpuemiieMble MaTepHaibl BKIOHAIOT TaHTaJ, MOKPBIThIH
OKCHAOM UTTpHs rpaduT, rpad T, MOKPHITHIA OKMCIaMH IPYTHX PeNKO3eMeNbHBIX
aneMeHTOB (cM. INFCIRC/254/Rev.1/Part 2, nyHKT 2.7) WIH UX CMECAMHM.

$.7.3. Arperarnl aus c6opa "'npoaykTta” u "xBocToB" MeTalaH4ecKkoro ypana ALVIS)

5.7.4.

CneunanbHO npenHasHayeHHble WM NOArOTOBIEHHblE arperaThl mius cbopa
"npoaykra" v "XBOCTOB" METaLIU4YECKOro ypaHa B XXMAKOH Wiu TBEpHOi popme.

ITOAICHHUTEJIbBHOE 3AMEYAHHE

KOMIOHEHTbI 3THX arperaToB H3rOTOBJIEHBI U3 MaTEPHAJIOB, CTOMKHUX K HArpPeBY
KOPPO3HH, BbI3bIBAEMOH MapaMH METANIMYECKOrO ypaHa MAM XHUAKOCTBIO, WIH
3allMIIEHbl MOKPbITHEM M3 TaKMX MaTepPHalioB (TakMX, KaK TMOKPBITHIH OKCHIAOM
MTTpHs rpadUT WIK TaHTaN) U MOTYT BKIOYaTh B cebst TPyGONpOBOALI, KianaHsl,
wTyuepa, "xenoba”, BBOAbI, TEMIOOOMEHHUKH M KOJUIEKTOPHbIE ILUTACTHHBI I
MarHMTHOTO, 3JIEKTPOCTaTHYECKOr0 MM APYTHX METONOB pa3ieNeHH.

Koxyxu pa3zgeqmnrennHoro Mmoayas (ALVIS)

CneunanbHo mnpenHa3HaueHHble WIH MNOATOTOBJEHHbE UWIMHAPHYECKHE WIH
NpPAMOYTrOJNIbHBIE KaMepbl JUid  TOMEUIEHHA B HUX HCTOYHHKA MapoB
METAJTMYECKOTO YPaHa, 3JIEKTPOHHO-JTy4€BOH MyIIKH U KOJIEKTOPOB "npomykra"
U "XBOCTOB".
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5.7.5.

5.7.6.

5.7.7.

5.7.8.

5.7.9.

NOACHUTEJILHOE 3AMEYAHUE

DTH KOXYXH HMEIOT MHOXeCTBO BXOOHbIX OTBEPCTHH JuIi  mojJa4yH
3NIEKTPONMTAHUA M BOJBI, OKHA JUIA JIa3€PHBIX MYYKOB, COEAHHEHHI BaKyyMHBIX
HacOCOB, a TaKXXe U JHarHOCTHKH M KOHTPOJ KOHTPOJIbHO-H3MEPHTENBHBIX
npubopoB. OHM UMEIOT NPUCNOCOONEHUS IUIA OTKPBITHSA M 3aKPbITHA, YTOOBI
obecneyutb 06CTyKHBaHHE BHYTPEHHUX KOMIIOHEHTOB.

Ceepx3BykoBble pacliHpHTeabHBIE comia (MLIS)

CneuManbHO  MpeAHa3Ha4YeHHble WM  TOATOTOBJEHHbIE  CBEPX3BYKOBBIE
pacuIMpUTENbHbIe corula a oxJaxkaenus cmeceid UFq u Hecywero rasa go 150°K
unu HUxe U kopposuecroiikue k UF.

Koanexrops: npoaykra natudropucroro ypana (MLIS)

CneuuanbHO npegHa3HaueHHble WIM NOATOTOBJIEHHbIE KOJUIEKTOPHl TBEPAOTO
npoaykra rsrtugropucroro ypaHa (UFs), cocrosiune w3 ¢punbTpa, KOJMIEKTOPOB
YAapHOro WM UMKJIOHHOTO THNAa WM HX COYETaHHil U KOPPO3HECTOMHKHE K cpele

UFs/UFs.
Komnpeccopbi UF6/necymero raza (MLIS)

CneunanpHO npenHa3sHaYeHHbIE WM MOATOTOBJIEHHbIE KOMIIPECCOPBI I CMecei
UFs u Hecywero rasa mis anurensHoi akcrutyataunu B cpene UFs. KoMmnoHeHTsI
3THX KOMIMPECCOPOB, KOTOPblE BCTYMAalOT B KOHTaKT C HECYLIMM ra3oM,
H3roToBaeHsl M3 koppo3uectorkux k UFs Marepuanop wiM 3alliMILEHBI
MOKPBLITHEM M3 TaKHX MaTEpHAJIOB.

YnnorHenHs ppamaomuxcs sanos (MLIS)

CneunansHo NpegHa3HauYeHHble  MJIH NOArOTOBJIEHHbIE  YIUIOTHEHMS
BPAaIaOLIUXCA BaJIOB, YCTAHOBJIEHHbIE HA CTOPOHE MOAa4YH U Ha CTOPOHE BbIXOHA
I8 YIJIOTHEHMs] Bajla, COEAMHAIOLIErO pPOTOP KOMIIpECCOpa € MPHUBOAHBIM
nsurareneM, ¢ TeM 4robbl  oOecreudTh  HANEeXHYI0 repMETH3aLMIO,
NMpPENOTBPALIAIOILYIO BLIXOA TEXHOJIOTHYECKOrO ra3a MM HaTeKaHHe BO3LyXa MIIH
YIJIOTHAIOLIErO ra3a BO BHYTPEHHIOIO KaMepy KOMIMpeccopa, KOTOpas 3anojiHeHa
cMecbio UF¢ 1 Hecylero rasa.

Cucrembt propuposanus (MLIS)

CneunanbHO  mNpefHa3sHaYeHHbl€ MM  TIOATOTOBJEHHBIE  CHCTEMbI  AJIA
¢Topupoanus UFs (B TBepaoM coctosHuu) B UFs (ras).
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5.7.10.

5.7.11.

I[NOACHUTEJIbHOE 3AMEYAHHE

DTH CHCTEMBbI MpefHa3HauyeHb! i ¢ropuposaHus cobpaHHoro nopouwka UFs B
UF; B uemsix nocnenywouiero cbopa B KOHTelHepax NpoOAyKTa WIH Ui NMOJayHd B
6noku MLIS mns pononHurensHoro oborawenus. I[IpH npUMEHEHHH OIHOrO
noaxoxa peakuust GTOpUpOBaHKs MOXKET ObITh 3aBEplICHa B Mpeaenax CHCTEMbI
paszeneHusi M30TOMOB, IZie MAET peaklLus W HEMOCPENCTBEHHOE H3BJICYECHHE M3
koyuektopoB "mpomykra". IIpu npumeHenuu apyroro noxaxoxa nopowmok UFs
MoxeT ObITh M3BJIeUeH/TepeMellleH M3 KOJUIEKTOPOB "Mpoaykra’ B MOIXOAALUHM
peaktop (Hanpumep, peakTop C MBCEBIOOXKHMXKEHHBIM CJIOEM KaTallM-3aTOpa,
reNMKOMIANbHbI peakTop WnM >kapoBas OawHsa) B uemsix ¢TopupoBaHus. B
oboux ciyuastx Mcrone3yercs obopydoBaHHe AU XpaHEHHs W mepeHoca ¢Topa
(MnH Opyrux npuemieMbix (GTOPHUPYIOLIMX peareHTOB) M s cbopa M mepeHoca
UFs.

Macc-cnekTpomerpbl/ucrounuku uonos UF6 (MLIS)

CneunanbHO mnpefHa3sHaueHHble MMM TOATOTOBJIEHHblE MarHUTHbIE MM
KBaIpynoJbHblEe Macc-CNEKTPOMETPhI, COCOOHbIE MPOM3BOAMTL MpAMOH oTdop
npo6 nonaBaemoi Maccel, "npomykra" MM "XBOCTOB" U3 rasoBbix notokoB UFs u
obnanarouiye MoJHEIM HAGOPOM CERYIOLIMX XapaKTEPUCTHK:

1. yIenbHas pa3peuarouias cnocobHOCTb o Macce cabite 320,

2. coaepKar MCTOYHHKH HOHOB, HM3rOTOBJICHHBIE W3 HUXpOMAa HIHM MOHEIA
HJIH 3a1IHIICHHBIC MOKPBITHEM U3 HHUX, HJIH HHKCJIHPDOBAHHBIE;

3. comep>xaT HOHM3aLHOHHbIE UCTOYHUKHU C 60MOapaMPOBKOI 3IEKTPOHaMY,
4. comepxkaT KOJJIEKTOPHYIO CHCTEMY, IPUrOAHYIO AJist U30TOMHOTO aHaNM3a.
Cucrempl nogaun/cucrems! orBoaa ''mpoaykra’ u ""xsocros" (MLIS)

CnieuHanbHO Npe€aHasHa4dY€HHbIC WK TNMOATOTOBJICHHBIE TEXHOJIOTHYECKHE
CUCTEMbI HJIH oGopynosaHue s oboraTHTeNbHBIX YCTAHOBOK, H3rOTOBJICHHbIC
n3 KOppOSHeCTOﬁKHX K UF6 MaTCpHaoB, HIIH 3alUHLUCHHBIX MOKPBITHEM U3 TaKHX
MaTepHaNIOB, BKIKOYAKOUIHE!

a)  MUTalOUHEe aBTOKJIABLI, MEYH WJIM CHCTEMbI, UCMOJb3yeMbie ANS MOAa4yH
UF, ans npouecca oboraieHus;

b)  mecybnumarops! (MM XONOMAHBIE IOBYLIKH), HCNIONb3yeMble [JISi BbIBENECHMs
Harpetoro UFs wu3 npouecca oforawmeHus misi  MocCiaeqyroLIEro
nepeMeLleHHs;
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5.7.12.

5.7.13.

5.8.

C)  CTaHUMM OTBEPXKAEHMSN MIHM OXWXKEHHMs, HCMONb3YEMBIE U BHIBENCHUA
UFs u3 npouecca oboraweHus nmyrem cxatus u nepesona UFs B XKHIKYIO

Wi TBepaywo Ghopmy,

d) cranuuu "npomykra" unM "XBOCTOB", MCMONB3yEMble UL NEpPEMEINEHHs
UF6 B KOHTEHEPBI.

Cucremni otaesienns UFs ot Hecymero raza (MLIS)

CneuuanbHO mnpegHa3HayeHHblE MM TMOATOTOBJIEHHbIE  TEXHOJNOTHYECKHE
cucremsl uist otaenenns UFs or Hecymero raza. Hecywum razom mMoxer 6bITh
a30T, aproH WM Apyroi ras.

[MOACHUTEJIbHOE 3AMEYAHHE
DTH CHCTEMBI MOT'YT BKJIKOYaTh Takoe 060pynoBaHHe, Kak:

a)  KpHOreHHble TemnOOOMEHHHWKM WM  KpHOCemapaTopsl, crnocoOHbie
co3nasaTh TemnepaTypbl -120°C unn MeHee, Wiu

b)  6noku KPHOT€HHOIo OXJIAXKACHHS, cnocobHble co3naBathb
Temnepatypsl -120°C unu MeHee, WM

¢)  xononHble noByuiku UFg, crnocobHble co3paBaTh Temnepatypbl -20°C unu
MeHee.

Jlazepubie cuctemnbl (ALVIS, MLIS u CRISLA)

J'Iasepbl HJAH J1Ia3€pHBIC CHCTEMBLI, CICUHHAJIBHO INPCAHA3HAYCHHLIC HIIH
TNOAroTOBJICHHBIC NJiA pa3acjiCHUA H30TOMOB ypaHa.

I[TOACHUTEJIbHOE 3AMEYAHHE

Jlazepbl ¥ Ba)kHble KOMIOHEHTHI JIa3epOB MpH Jia3epHOM npouecce oboraweHus
BKJIOYAlOT T€,  KOTOpble  oOmnpenesieHbl B TNyHkre 3.6  HOKyMEHTa
INFCIRC/254/Rev.1/Part 2. JlazepHas cucrema npouecca ALVIS o6buHO
COCTOMT M3 IBYX Jla3epOB. Jia3epa Ha napax MEAHM M Jlazepa Ha KpPacCHTENAX.
JlazepHas cucrema anst MLIS o6biuHO cocrouT M3 nasepa, pabortatomero Ha CO,
UNHM  3KCHMEPHOro Jla3epa M  MHOTOXONOBOH ONTHYECKOH sA4YEHKH C
BpaLIalOLIMMHUCS 3epKajlaMH Ha obeux cTopoHax. JIns 5nasepoB WM Jia3epHBIX
cucteM npu oboux npoueccax Tpedyercs cTabuamM3aTop CEKTPOBOI 4aCTOThI UL
paboTbl B TEHEHHE IUTUTENbHBIX NEPHONOB BPEMEHH.

CrneunasbHo  mpeaHa3HaYeHHble  HIH  NOATOTOBJEHHbIE  CHCTEMBI,
ofopynoBanHe M KOMIIOHEHTbI [JISi HCNOJBL3OBAHHMS HA 0GOraTHTENbLHBIX
YCTaHOBKAX C IJIa3MEHHbIM pa3iesieHHeM

32



5.8.1.

5.8.2.

5.8.3.

5.8.4.

BBOJIHOE 3AMEYAHHE

TIpu mpouecce mna3MeHHOTO pasfeneHMs IUIa3Ma, COCTOSINAA M3 HOHOB YpaHa,
NPOXOOHT Hepe3 3JEKTPUYECKOE TMOJie, HACTPOEHHOE Ha YaCTOTYy HOHHOro
pesonanca U™ ¢ Tem 4TO6bl OHM B MepBYIO OYepenb MOTJIOMIANM SHEPTHIO H
YBENTHYUBAJICS AHAMETP MX LITONOpooOpasHbx opoMT. HOHBI C MPOXOXIECHHEM
no OonbuieMy OWHaMeTpy 3aXBaThIBAlOTCA 118 0oOpa3soBaHMA NPOAYKTa,
oborawentoro U, Ilnasma, koTopas o6pa3oBaHa MOCPEACTBOM HOHH3aLUMH
YPaHOBOrO Mapa, COLEPKMTCA B BaKyyMHO#H KaMepe C MAarHWTHbIM TOJIEM
BBICOKOH HanpsKeHHOCTH, OOpa3OBaHHbIM C MOMOLIBIO CBEPXNPOBOAALIETO
MarHuTa. OCHOBHBIE TEXHOJIOTHYECKHE CHCTEMBI MPOLiECCa BKIIOYAIOT CHCTEMY
reHepalMH YPaHOBOI Mna3Mbl, pa3leNdTeNbHbIH MORY/b CO CBEPXTNPOBOASALIHM
maruutoM (cM. myHkT 3.10 nokymenrta INFCIRC/254/Rev.1/Part 2) u CHCTEMbI
u3BJieyeHHs MeTaia ans cbopa "npoaykra” v "xBocToB".

MHKpOBOJlHOBble HCTOYHHKH JHEPIrHH H AaHTCHHBbI

CneuuanbHO rmnpenHa3Ha4y€HHbIE MIM  TOArOTOBJIEHHbIE  MHKPOBOJIHOBbBIE
UCTOYHHUKH SHEPrMM M aHTEHHbl U1 TEeHepallMH HIH YCKOPEHHss HOHOB H
obnaparoliye CnemyloLIMMH XapaKTepuCTHMKaMHu:  4acrota Bbimie 30ITu u
CpenHss BhIXOAHAsi MOLIHOCTb 1IN reHepaunu HOHOB Oonee 50 kBT.

COJICHOHZIbl ansa BO36y9K}leHHﬂ HOHOB

CneunanbHO npeaHa3HayeHHblE MJIH TOATOTOBJIEHHblE COJIGHOMAb!  AJIA
panuoyacToTHOro BO30Y>KAEHHA HOHOB B auana3oHe yactoT 6onee 100 k' u
cnocobHble paboTath npu cpeaHei MolwHocTH Oonee 40 kBT.

CHcTeMbl reHepallHH YPaHOBOH I1a3Mbl

CneuuanbHO npefHa3sHa4yeHHbIE WIH TMOATOTOBJIEHHbIE CHUCTEMbl TEHEPaLHH
YPaHOBO# MJia3Mbl, KOTOpble MOTYT COAEPXaTh BbICOKOMOLIHbIE TMOJIOCOBBIE WIH
pacTpoBbl€ BJIEKTPOHHO-YHMEBbIE MYLIKM C TMEpeAaBaeMOil MOLIHOCTBIO Ha
MuILIeHb Oonee 2,5 kB1/cM.

Cuctembl aas 06paGoTKH KHAKOMETAILIHYECKOT0 YpaHa

CneunanbHO npenHasHayeHHblE MM MOATOTOBJIEHHBIE CHCTEMBbI Ans 0OpaboTku
KHIKOTO MeTasla A% pPaciUlaBleHHOrO YypaHa MWJIM YPaHOBBIX CIUIAaBOB,
COCTOSAILIHE U3 THIMEH M 0XJIaXIAIoLEero 060pyaOBaHHs st TUTJIEH,

TIIOACHUTEJIbHOE 3AMEYAHHE

Turnu v gpyrve KOMMOHEHTHI 3TOH CHUCTEMbI, KOTOpbl€ BCTYMAIOT B KOHTAKT C
pacCIUIaBlIeHHBIM YPaHOM HJIH YPaHOBBIMH CIUIaBaMH, HW3rOTOBJIEHbl U3
KOPPO3HECTONKMX M TEPMOCTOMKHX MaTEpHAJIOB MM 3alUHIIEHbl MOKPLITHEM H3
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5.8.5.

5.8.6.

5.9.

TaKkMX MaTepuanoB. [IpHeMnemble MaTepHanb! BIJIIOYAKOT TaHTall, MOKPBITHIMA
OKCHZIOM UTTpHA rpaduT, rpaguT, MOKPHITHIA OKHUCIIAMH APYTHX PENKO3EMENbHBIX
aneMeHTOB (cM. INFCIRC/254/Rev.1/Part 2, myHKT 2.7) WIH HX CMECSAMH.

Arperars! a5 c6opa "npoaykTa" u "'XBOCTOB' META/LTHYECKOr0 ypaHa

CneuManbHO mNpeJHa3HaueHHblE WIM TOATOTOBJIEHHbIE arperaThl i cOopa
"npomykta" M "XBOCTOB" JUI1 METaJUIMYECKOTO ypaHa B TBepaod dopme. Irtu
arperaThl Ans cOopa M3roTOBJEHbI W3 MaTepHaoB, CTOMKHX K HarpeBy H
KOPPO3HH, BBI3bIBA€MO# MapaMH METAJLTHYECKOTO ypaHa, TaKHX, Kak rpagwur,
NOKPBIThIAI OKCUAOM MTTPHSA, WIH TaHTal, WIM 3alIKIIEHbl NOKPLITHEM H3 TaKHX
MaTepHAaJIoB.

Koxyxu pazaenHTeabHOro MoayJis

InnuHapHYecKHe KaMepbl, CNELHANIbHO NpeHa3HA4Y€HHBIE WK MOATrOTOBJICHHbIE
INA  HKCMOJIb30BAHUA Ha OOOraTHUTENbHBIX YCTAaHOBKAX C  IUIa3MEHHBIM
pasieneHHeM, MUl TIOMELIeHHs B HHMX MCTOYHMKAa YPaHOBOH IUIa3Mbl,
9HEPreTH4YecKOro COJIEHOMAa pafguo4YacTOThl M KOJUIEKTOPOB '"npoaykra" u

"XBOCTOB".
INOACHUTEJILHOE 3AMEYAHUE

OTH KOXyXM HMMEIOT MHOXECTBO BXOIHBIX OTBEPCTHIl Ans  MNojaqyu
3NEKTPONUTAaHUA, COeAMHEHMH AudQY3HOHHBIX HACOCOB, a TakKke JUIA
IOHarHOCTHKH M KOHTPOJISl KOHTPOJIbHO-U3MEPHTENbHBIX NpubopoB. OHU MMelOT
ApHCIIOCOONIEHHsT 11 OTKPBITUA M 3aKpbITHA, 4T0oObl 00ecneuuTs 00CTyK1BaHHEe
BHYTPEHHHX KOMITOHEHTOB M H3rOTOBJIEHbl M3 COOTBETCTBYIOLHX HEMAarHHUTHBIX
MaTepHaloB, TaKHX, KaK Hep)KaBerouias CTalb.

CneunanbHo npeaHasHa4Y¢HHbIC HJIH moaAroToBJICHHDbIE CHCTEMbI,
o6opynonaune U KOMIOHEHTHI g HCNOJL30BAHHUA HA YCTAHOBKAX
3JICKTPOMATrHHTHOr 0 oboramenns.

BBOJTHOE 3AMEYAHUE

Ilpn 3nexTpoMarHUTHOM MpoOLIECCE MOHBl METAJUIMYECKOTO ypaHa, MOJy4eHHbIE
NOCPEACTBOM MOHHM3alUMH NHTawuero Marepuana u3 coneit (06sr4no UCL),
YCKOPAIOTCS W NpPOXOIAT Yepe3 MarHUTHOE IOJe, KOTOPOE 3acTaBisieT HOHbI
pa3sIMYHBIX M30TOMNOB MPOXOAHTHL MO pa3NMYHbIM HamnpasieHUAM. OCHOBHLIMH
KOMITOHEHTAMH  JJIEKTPOMAarHUTHOTO  M30TOMHOTO  CenapaTtopa  sSIBAAIOTCS:
MarHMTHOE TOJ€ U1 OTKIOHEHWs/Pa3fieleHHs HM30TOMOB MOHHOIO My4Ka,
MCTOYHHKA MOHOB C €ro CHCTEMOH YCKOPEHHS, H CHCTeMbI COOpa OTAENEHHBIX
HOHOB. BcnoMorarenbHble CHCTEMBI I 3TOrO NPOLECCa BKIIOYAKT CHCTEMY
CHaO>keHHss MarHUTHOH JHepruei, CHCTEeMbl BbICOKOBOJILTHOTO THTAHUA
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5.9.1.

MCTOYHMKA HMOHOB, BaKyyMHYIO CHCTeMy H OOLIMpHBIE CHCTEMbl XHMHYECKOM
o6paboTkH A BOCCTAHOBJIEHMS TNPOAYKTA W OYHCTKH/pereHepauHH
KOMIIOHEHTOB.

DJIEKTPOMATHHTHbDIE CENapaTOPbl H30TONOB

3HC]C[‘p0MaFHHTHbIe cenapaTtopnl U30TOMOB, CNEUHANBLHO NMpEeAHa3Ha4Y€HHbIC WIH
MOArOTOBJIEHHbIE 1M pa3dejleHHst H30TOMOB YpaHa, H 060py1'10BaHHe H
KOMIIOHEHTBI /1 3TOro, BKao4as:

a)  HcCToYyHHKH HOHOB

CneunanpbHO MNpeAHa3HaYe€HHble WM TMOATOTOBJIEHHbIE OTAENbHLIE WIIH
MHOTOYHCJIEHHblE MCTOYHMKM HOHOB YpaHa, COCTOSILIHE U3 HCTOYHHKA
napa, HOHM3aTOpa M  YCKOPHMTENSA TyYKa, H3TOTOBJEHHbIE  H3
COOTBETCTBYIOLIMX MaTepHasoB, TakUX, kak rpadMT, Hepkapewllas CTajb
WK Menb, U cnocoOHbIx obecneynBaTh 06LIMI TOK B IMyyke HOHOB 50 MA
nnu Gonee.

b)  Komnekropsl HOHOB

KOJU]CKTOprle MNacTHHLBI, HUMEKOLNIHE IBE€ HIH bonee wenu u nasa,
CnelHajJbHO MNpE€aHa3HAYC€HHbIE HJIH NMOATOTOBJICHHbLIC A c60pa My4YKOB
HOHOB O00OrameHHoro | obenHeHHOTO YpaHa H H3rOTOBJIICHHBIE M3
COOTBETCTBYWOUIUX MaTEpHaNnOB, TaKHX, KakK rpa¢m'r HJIH HEpiKaBeroLlast
cTtanb.

¢)  BaxyyMmHble koxyxH

CrneumanbHO npeaHa3sHaYeHHble WM NOATOTOBJIEHHbIE BAKYYMHBIE KOXYXH
AN 3JEKTPOMAarHMTHBIX  CEMapaTopoB ypaHa, M3TOTOBJEHHbIE U3
COOTBETCTBYIOLIMX HEMAarHHTHBIX MaTEPHAJIOB, TaKMX, KaK Hep)KaBerouias
CTajb, U NpegHa3HavyeHHsle 105 paboth! npu naBneHuu 0,1 Ila unu Huxe.

IMOACHUTEJIbHOE 3AMEYAHHME

OTH KOXYXH CNEUHaNbHO TMNpeNHa3HayeHbl UIA TOMELleHHs B HHX
MCTOYHHKOB HOHOB, KOJUIEKTOPHBIX TIUIACTHH M BOJOOXJIAXKOAEMbIX
BKIaabille U MMEIOT NpUCnocobieHus MiA coeaMHeHHH Iuddy3HOHHBIX
HaCOCOB M MpPHCMOCOONEHHst AN OTKPbITMA M 3aKPHITHA B  LEJSX
M3BJIEYEHUS M 3aMEHBI STHX KOMITOHEHTOB.

d)  MarHuTHble NOMOCHbIE HAKOHEYHUKH

CneuuansHo NnpeaHasHa4Y€HHbIE HWIH TOArOTOBNCHHLIE MarHHUTHbIE
NOJKCHbIE HAKOHEYHHUKH, UMEKILIHE NHAMETD 6onee 2 M, HCNOJNB3YEMbIC
anA obecrieyeHHss NMOCTOSHHOTO MArHHTHOTO TONsS B SNCKTPOMAarHUTHOM
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5.9.2.

5.9.3.

CenmapaTope M3O0TOMOB M JjA TMEPEHOCA MArHUTHOTO MNoOMAd MEXay
PacnoJIoXKEHHbBIMH pPAIOOM Ce€napaTopaMH.

BbICOKOBOJIbTHBIE HCTOYHHKH NHTAHHA

CneunanbHo mnpenHa3sHayeHHble MM TNOATOTOBJIEHHBIE  BLICOKOBOJIbHBIE
MCTOYHMKM IMHMTAHMUS MUl UCTOYHMKOB HOHOB, obnajaioimiue nojHeIM Habopom
CNENyIOLMX XapakTepUCTHK:  MOryT paboTaTh B HEMpEPbIBHOM PEXHME,
BbIXOAHOe HanpskeHue 20 000 B wim Gonee, BbxomHo#t Tox 1 A unu Gonee u
crabunusauns HanpsbxeHusi Meree 0,01% B TeueHne 8 yacos.

HCTOYHHKH NHTAHHA JJIEKTPOMATrHHTOB

CneunanbHo npeaHa3sHayeHHblE MM TNOATOTOBJEHHBIE MOLUHBbIE HMCTOYHHKH
NWTaHUS MOCTOSHHOrO TOKA IUIN 3JIEKTPOMATHWMTOB, OOnNajzalomue MNOJHbIM
HabopoM cnenylomux XapakTepUCTHK: BbIXOAHOH TOK B HENPEPLIBHOM pEXHMeE
500 A wnu 6onee nipu HanpsxeHuu 100 B vnu Gonee, npu crabunuzauuu no Toky
nnu HanpsbkeHuto MeHee 0,01% B TeyeHne 8 yacos.

YcTaHOBKH 11 NPOH3BOACTBA THXKeJOH BOAbl, AEHTEPHS H ACHTEPHEBbIX
CoeIHHEHHH H o0opynoBaHHe, CHEUHAJLHO MNpeaHA3HAYeHHOE HJH
NMOAroTOBJIEHHOE ISl 3TOr0

BBOJIHOE 3AMEYAHHWE

Tsxeny1o BOZy MOXHO NMPOM3BOAMTH, HCMOJNB3YA pasznuyHblie npoueccsl. OmHako
KOMMEPYECKH BBLIFOAHBIMM SABJISIOTCA JABa TpoLiECCa: TPOLECC H3OTOMHOro
obmeHa Bombl M cepoBomopoaa (mpouecc GC) v mpouecc M30TOMHOro oOMeHa
aMMuaka ¥ BOIOpOIa.

ITlpouecc GC ocHoBan Ha oOMeHe BoaOpoAa M MAeHTEPUs MEXAY BOIOH H
CEepOBOJIOPOIOM B CHCTEME KOJIOHH, KOTOpbl€ 3KCIUTyaTHPYIOTCA C XOJOAHOM
BEpXHEi cexuMei U ropsuel HUXHel cexkuveil. Boma Teyer BHU3 1O KOJIOHHAM, B
TO BpeMs Kak CEpOBOAOPOAHBLIA ra3 LIMPKYJMPYET OT AHa K BEpPUIMHE KOJIOHH.
Jlns colecTBHA CMELIHBAHHIO ra3a ¥ BOAbI UCMOJIB3YETCA Psill AbIPYATHIX JIOTKOB.
Henrepuil nepemelaeTcs B BOAY NMPH HH3KUX TEMIlEpaTypax M B CEPOBOAOPOLN
NpH BBICOKMX TeMnepatypax. OboraiieHHble nedTepHEM ra3 WM Boaa yAalIsoTCH
M3 KOJIOHH NMEPBOM CTYNEHH Ha CThIKE rOpAYMX M XOJIOAHBIX CEKLHI, U MpOLecC
MOBTOPAETC B KOJIOHHax ciedywowed cryneHd. Ilpomykr nocnenueii ¢asbi -
Bola, oborameHHas nedtepueM no 30%, HampaBnseTcss B IUCTH/LULALIMOHHYIO
YCTaHOBKY JJIsi TNPOM3BOACTBA PEAKTOPHO-YMCTOM TsXENON BOAbL, T.e.
99,75% oxucu neiTepus.

B npouecce obMeHa Mexay aMMHaKOM H BOXOPOAOM MOXHO M3BJIEKaTh AeATEpHH
M3 CHHTE3-ra3a NOCpPENCTBOM KOHTaKTa C XMAKHM aMMHAKOM B NPHCYTCTBHH
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katanusatopa. CuHHTe3-ra3 mnopmaercs B OOMEHHbI€ KOJOHHbI M 33aTe€M B
aMMHa4yHbIl KOHBepTep. BHYTPH KOJNOHH ra3 nogHMMaeTcs OT AHA K BEpLIMHE, B
TO BpPEMs KaK )XMAKHI aMMHMaK Te€4eT OT BEepLUMHbI KO AHY. JleHTepHii B CHHTE3-
rase JIMLIAETCS BOOOPONA M KOHLEHTPUpPYETCs B aMMHake. AMMHaK MOCTynaer
3aTeM B YCTaHOBKY Ul KPEKMHra aMMHaKa Ha JHE KOJIOHHBI, TOrZla Kak ras
cobupaeTrcs B aMMHa4HOM KOHBepTepe Ha BepluvHe. Ha nocnenyroiux CTyneHsax
MPOMCXOAMT HanbHelllee oboraiuieHHe, W MyTeM OKOHYATENbHON MHUCTHIUIALIMH
MPOU3BOAMTCA PEaKTOPHO-yMCTasi Tshkenas Bona. Ilomaya cHHTe3-rasa MoXeT
ObITh ObOecriedyeHa aMMMayHOW YCTaHOBKOH, KOTOpas B CBOIO OYEpelb MOXET
6LITb COOpYXX€Ha BMECTE C YCTaHOBKO# JUIst MPOU3BOJCTBA TSXKEJIOH BOMBI ITYyTEM
u30oTOonHOro oOMeHa aMmmMuaka U Bogopoaa. B mpouecce aMMHaYyHO-BOAOPOIHOrO
oOMeHa B KayeCTBe MCTOYHMKA MCXOOHOrO JAeHTEepUsl MOXET TaKxKe
HCMONBL30BaThCA OObIYHAs BOAA.

MHorue npeaMeTs! KIXOYEBOro o60pynoBaHHs A YCTaHOBOK 1O NMPOH3BOICTBY
TSKeNOW BOAbL, Hcnoawdywowmux npoueccki GC uaM aMMHa¥yHO-BOAOPOIHOTO
ofMeHa, LIMPOKO pacrpoCTpaHeHbl B HEKOTOPBIX OTpacisaX HedrexuMHueckoH
MPOMBILLUJIEHHOCTH. OcobeHHo 3T0 kacaercs HEOOJbIIMX YCTaHOBOK,
ucnons3ytomux npouecc GC.  OpmHako HeMHorue mnpeaMersl ob6opynoBaHMsA
ABJAIOTCA cTaHAapTHbiMU. Ilpoueccsl GC M aMMHayHO-BomopogHoro obmeHa
TpebyroT 06paboTk OONBIINX KONHYECTB BOCILUIAMEHSIOIHUXCHA, KOPPO3HOHHBIX H
TOKCHYHBIX XMOKOCTEH NpH MOBBILIEHHOM AaBieHHH. COOTBETCTBEHHO NpH
pa3paboTke CTaHAapTOB MO NMPOEKTHPOBAHHIO W 3KCIUTyaTalMH I YCTAaHOBOK M
o60opynoBaHMs, MCMONB3YIOIIHX 3TH TNPOLECCH, CleayeT yAensTh Oonblioe
BHMMaHHe nOAOOpY MaTepHaNOB M MX XapaKTepUCTHKaM C TeM, 4YToObl
obecneunTs ANHMTENbLHBIH CPOK CITyXObI MPH COXpaHEHUH BLICOKOIH 6e30MmacHOCTH
U HagexxHocTH. OnpeneneHue MaciutaboB 06ycnoBnMBaeTcs rinaBHbIM 0Opa3oM
cooOpaxkeHHsAAMH 3KOHOMMKH W HeobxomumoctH. TakuMm obpasom, Oonbiuas
4acTb npeaMeToB  O0OpYHOBaHMS  W3rOTOBJSIETCS B COOTBETCTBHH  C
TpeboBaHUAMM 3aKa34YHKa.

Haxonenu, cnexyer ormeruth, 4Tto kak B npouecce GC, Tak M B mnpouecce
aMMHAa4YyHO-BOAOPOAHOro oOMeHa, mnpenMerbl OOOPYHOBaHMA, KOTOpLIE IO
OTOENbHOCTH HEe TMpelHa3HaYyeHbl HJIH TMOATOTOBJEHbl CHNEUHATBHO NS
MPOM3BOACTBA TSXKENOH BOIBI, MOryT COOHMpaTbCis B CHCTEMBI, CIELHAILHO
NMpefHa3HauYeHHbIE MW MOATOTOBJIEHHBIE MM MPOM3BOACTBA TSKENOH BOMBI.
IIpumepaMu TakuMx CHCTeM, NpHMEHSEMBIX B OOOHMX mpoLeccax, SBIAIOTCS
CHUCTeMa KaTAJIMTHYECKOrO KpPEeKHHra, HCTMoJb3yeMas B TMpouecce oOMeHa
aMMHaka 4 BOIOpOAa, H MHCTHJUBALIHOHHBIE CHCTEMbI, HCMIONB3YEMbIE B Mpoliecce
OKOHYATE/IbHOH KOHLEHTPALMH TSDKENOH BOABI, OOBOAsWEH €e A0 YPOBHS
PEaKTOPHO-YHCTOI.
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6.1.

6.2.

6.3.

6.4.

IlpenMersl  oOopyaoBaHMsA, KOTOpble CHEUMAIBHO MNPENHA3HAYEHbl  WIIH
NOArOTOBJEHB M NMPOM3BOACTBA TAXKENOH BOABI NMyTEM HCMOJB30BaHMA MO0
npouecca obmMeHa BoIbl M cepoBoxopopa, Jubo npouecca obMeHa aMMHuaka H
BONOPOMA, BKJIIOYAIOT:

Bono-cepoBoaopoaHble 06MeHHbIE KOJIOHHDI

OOMeHHbIe KOJIOHHBI, W3rOTaBIMBaeMble M3 MEJIKO3EPHHCTOH YrepoguCTOl
cranu (Hanpumep, ASTM AS516), muamerpom ot 6M (20 dyroB) mo 9™
(30 ¢yToB), KOTOpBIE MOIYT OKCIUTyaTHPOBaThbCsi NMPH MAABJICHHUM CBbILIE HIIH
pasHoM 2 MIla (300 pyHT/KB. mOHM) M MMEIOT KOPPO3HOHHBIH JAOMYCK B 6 MM
wny Gonblie, ClEUUANbHO IPeAHA3HAYESHbl WX NOATOTORNEHS! U IPOUIBOACTRA
THAXKENOW BOABI MyTEM MCMOJB30BaHMUS MpoLecca M30TOMHOro obMeHa BoAbl M
CepoBOLIOpOTA.

I'azonyBku H KOMIpeccopbl

OnHocryneHyarble, MajoHanopHble (T.e. 0,2 MIla unu 30 ¢pyHT/KB. mIOiM)
LUEeHTpOOeKHble  Ta3OOYBKM MM KOMIIPECCOPbl M4  LMPKYJSILHMH
CEepOBONOpPOAHOro rasa (T.e. rasa, comepxaiuero 6onee 70% H,S), cneuuansHo
npeaHa3sHa4Ye€HHble MM TOArOTOBNEHHbIE IS TNPOMU3BOACTBA TAXKENOH BOXBI
IyTEM UCMONB30BaHHs nMpouecca obMeHa BOAbl M CEPOBOAOPOAA. ITH ra3omyBKH
WJIX KOMIPECCOpbl MMEKOT MPOM3BOAMTENLHOCTb, MPEBBIIAIOLIYI0 MJIH PaBHYIO
56 M’/c. (120 000 SSFM) mpu 3KCMUTyaTauMu MO AaBIEHHEM, MPEBbILIAIOLIHM
1y paBHbIM 1,8 MIla (260 ¢yHT/KB. mI0#iM) Ha BXoae, U CHaDXeHbl CaJIbHUKAMH,
yCTOHYHBBIMH K BozaeHcTBHIo H)S.

AMMHa4YHO-BOAOPOAHDBIE 00MEHHbIE KOJOHHBI

AMMHa4HO-BOZOPOAHEIE OOMEHHBIE KOJIOHHBI BLICOTOH Gosiee WM paBHO# 35 M
(114,3 ¢pyroB) nuamerpom ot 1,5 M (4,9 ¢pyroB) no 2,5 M (8,2 ¢yToB), KOTOpHIE
MOTYT  3KCIUTyaTHpPOBaTbCsl MNOA  AaBieHHeM, npeBbiarominM 15 Mila
(2225 pynr/kB. mOiiM), cneUMaIbHO NpeaHa3HauyeHHble WJIH MOATrOTOBJIEHHBIE
IUlA NPOMW3BOACTBA TsDKENON BOABI MyTEM HCNOJB30OBaHMA Npouecca oOMeHa
aMMHaka M BOZOPOZA. JITH KOJIOHHBI MMEIOT TaKkKe MO MEHbUIed Mepe OMHO
oTOOPTOBaHHOE OCEBOE OTBEPCTHE TOrO K€ AMAMETPA, YTO M LMIMHAPHYECKas
4acTb, Yepe3 KOTOPYIO MOTYT BCTAaBJITbCS WM BbIHHMAThCS BHYTPEHHHE 4aCTH
KOJIOHHBI.

BuyTpeHHHe YacTH KOJIOHHBI H CTYNIeHYATbIe HACOChI

BHYFPCHHHC 4aCTH KOJIOHHBI H CTYNCHYATBIC HacoChbl, cneuvanbHO
npeaHasHauCHHble UMW NOATOTORACHHLICE 1NN KOMAOHH [ANR NOpOM3BOACTBA
TSDKENOoN  BOAbI myTéM HCNOJB30OBAHUSA TMpouecca aMMHauHO-BOZOPOAHOTO
obMeHa. BHYTPCHHHC YaCTH KOJIOHHBI BKIIIOYAKT CNEUHAIBHO NpeaHa3HayYeHHbIe
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6.5.

6.6.

6.7.

KOHTaKTOpbI MEXAY CTYMEHAMH, COMAEHCTBYIOLIME TECHOMY KOHTaKTy rasa M
)uaKocTH. CTyneHYaTble HAcOChI BKJIIOYAIOT CHELMalbHO MNpefHa3HauYeHHbIE
norpykaeMble B >XMAKOCTb HACOCHI IS LHPKYNALMM >KMAKOrO aMMHaka B
nipeaenax o6beMa KOHTaKTOpOB, HaXOARINXCS BHYTPH CTYNEHEH KOJIOHH.

YCTaHOBKH AJ1 KPEKHHIa aMMHAaKa

YCTaHOBKH 111 KpeKMHra aMMMaka, OJKCILUTyaTHpyeMble TOA HaBJICHHEM,
npeBbiAOIMM  HIM  paBHbiM 3 MIla (450 ¢pyur/kB. AIOIM), CNELHAIbHO
npeqHa3HayeHHble MM MOATOTOBIEHHbIE Ul MPOM3BOIACTBA TSKEJIOH BOABI
TyTeM HCMONb30BaHUA MpoLecca H30TonHoro odMeHa ammMHaka M BOJAOpOaa.

HndpakpacHbie aHATH3ATOPDI NMOTJIOLIEHHA

HHppakpacHbie aHaNM3aTOPb! MOTJIOMIEHHSA, CMOCOOHBIE OCYHIECTBJISTh aHAIH3
COOTHOLIEHHsI My BOOOPOIOM M JeHTepHeM B peabHOM Maclutabe BpeMEHH,
KOrZia KOHLIEHTPaLHMH JeHTepHs paBHbI M npeBbimaoT 90%.

KaTanuTHYecKHe MeYH

Karanutuyeckue neuwd s nepepaboTku OGOrallieHHOTO NEHTEpPUEBOro rasa B
TAXKEMYI0 BOMy, CMNELMaJbHO TNpeOHa3HaYeHHblE MM TIOATOTOBJCHHBIE A
NPOM3BOJACTBA TAKENOH BOABI IMyTEM HMCMOJNB30BAHUS MNpoliecca H30TOMHOTO
obMeHa aMMHaka W BOIOpOJa.

YcTaHoBkn AN KOHBepCHH YpaHa H ofopyaoBaHue, CHENHANLHO
NpeaHa3Ha4YeHHOEe HJIH MOAr0TOBJIEHHOE A5l 3TOr0

BBOJHOE 3AMEYAHHE

B ycraHoBkax ¥ CHCTeMax I KOHBEPCHH YpaHa MOXET OCYLIECTBJIATHCA OOHO
MIIH HECKONBKO NMpEBpalleHHi U3 OJHOrO0 XMMH4ECKOro M30TOMa ypaHa B IpYroii,
BKJIIOYAsA. KOHBEPCHIO KOHLEHTpaToB ypaHoBoi pyabl B UQO;, koHeepcuio UO; B
UO,, kxonBepcuto okuceit ypava B UF, unu UFs, konBepcuio UF; B UFg,
xouBepcHio UFs B UF,, xousepcuio UFs B MeramMueckuii ypaH ¥ KOHBEPCHIO
dropunos ypana B UO,. MHorue Kio4yeBble KOMIIOHEHTHI 000pydOBaHHs
YCTAHOBOK JUIi KOHBEPCHM YpaHa XapaKTepHbl Ui HEKOTOPBIX CEKTOpOB
XuMHu4eckoii  oOpabarbiBarouieii  MPOMBILIIEHHOCTH. Hanpumep, Buabl
ofopynoBaHMs, HCMOJBL3YEMOro B 3THX NpolLeccax, MOTYT BKIIOYaTb. IEYH,
KapyCeNbHble MEYH, PEAKTOPHl C ICEBAOOXHXKEHHBIM CJI0EM KaTalH3aTopa,
’KapoBbl€ peaKTOpHble OalIHM, XXUAKOCTHBIE LEHTPHU(PYrH, OUCTHIIALMOHHLIE
KOJIOHHBl M JKHAKOCTHO-)KHAKOCTHbIE 3KCTPAKLIMOHHblE KOJOHHBI. OmHaKo He
MHOTHE KOMIOHEeHTb!l 000pynoBaHHs UMEIOTCH B "TOTOBOM BHAE", GONBIIWHCTBO
M3 HUX JOJDKHBI OBITh MOArOTOBNIEHBI COrNacHO TpeOOBaHHAM M crieMPHKALIUAM
3aka3uMka. B HexoTophIx ciydyasx TpeOyercs YHMTBHIBaTL ClELHMANbHLIE

39



7.1.

7.2.

7.3.

7.4.

7.5.

NPOEKTHblE U KOHCTPYKTOPCKHE OCOOEHHOCTM AN 3alIMThl OT arpeCCHBHBIX
CBOMCTB HEKOTOPLIX M3 oOpabarbiBaeMbx xuMuueckux Bewiects (HF, F;, CIF; u
¢ropunsl ypaHa). HakoHew, cnemyer OTMETHTb, 4TO BO BCEX Ipoueccax
KOHBEPCHH ypaHa KOMNOHEHTbI 000pyAOBaHMs, KOTOpble OTAENBHO CNELHAIbHO
He MpeJHa3HayeHbl WM TOArOTOBNEHbl IUI KOHBEPCHM YypaHa, MOryT ObITb
oObenAMHEHbl B CHCTEMbl, KOTOpble CNEUHaJbHO MNpeAHa3HAauY€Hbl WIH
MIOATOTOBJIEHBI JUIA HCTOJIL30BaHUS B LIEJSIX KOHBEPCHH YPaHa.

CneuHanbHO NpeAHAIHAYEHHbIE HJIH NOATOTOBJIEHHbIE CHCTEMbl AAs
KOHBEPCHH KOHUEHTpaToB ypaHoBoi pyant B UO;

MOACHUTEJIBHOE 3AMEYAHUE

Koneepcusi xoHueHTpaToB ypaHOBOH pyasl B UQO; MOXET OCYyLIECTBIATbCH
CHayana MOCPEACTBOM pacTBOPEHMsA pPYyAbl B a30THOW KUCIOTE M 3KCTPaKUHH
OYHLIEHHOrO MeKCaruapara YPaHUIOHHHUTPATA C MTOMOLIbIO TAKOIO paCTBOPHTE,
kak TpubyTun ¢ocdar. 3areM rekcaruapar ypaHMIAHWHUTpaTa npeobpasyercs B
UO; nubo nocpeacTBOM KOHLEHTpaLUMH W JAeHUTpauuH, U0 NoCpeacTBoM
HelTpaJn3aLuH ra3000pa3sHbIM aMMHAKOM [Ulsl MTOJTyMeHUsi JMypaHaTa aMMOHHA C
nocnenywuei punsrpaunei, Cylkoi U KaJbLIHHUPOBAHHEM.

CneuManbHO mNpeJHAIHAYEHHbIE HJH NOATOTOBJICHHbIE CHCTEMbl sl
xousepcur UQO; B UF,

MNOACHUTEJIbBHOE 3AMEYAHHE

Konsepcuss UOs; B UFs MoXeT OCYLIECTBNATBCS  HEMNOCPEACTBEHHO
dropupoBaHueM. [{nsa npouecca TpeGyeTcs HCTOYHHK ra3oofpasHoro Topa HiIM
TpexPTOPHUCTOrO XJIOpa.

CnenuanbHO nNpegHA3HAYEeHHBbIE MJIH MNOATOTOBJEHHbIE CHCTEMbl AJS
xouBepcuu UO; B UO; '

MMOACHUTEJILHOE 3AMEYAHHE

Kousepcus UO; B UO, MoxeT OCyLIECTBNATBCS MOCPEACTBOM BOCCT2HOBJIEHHS
UO; razoo6pa3HbIM KpEKHHI-aMMHAKOM MIH BOJOPOIOM.

CneuManbHO mNpeJHA3HAYEHHbIE WJIH TMOATOTOBJEHHBLIE CHCTEMbl sl
kouBepcun UO; B UF,

MNOACHUTEJIbHOE 3AMEYAHHUE

Kousepcus UO, B UF; Moxer ocymecTBnaTbess nocpeactsoM peakund UO; ¢
razoobpasneiM ¢ropuctbiM BogopoaoM (HF) npu temneparype 300-500°C.

CneuHalbHO TNpeAHa3HAYEHHBbIE HJIH MOATOTOBJIEHHbLIE CHCTEMbI AJS
xousepcun UF, B UF;
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7.6.

7.7.

7.8.

NOACHUTEJILHOE 3AMEYAHME

Konsepcus UF, B UFs ocylecTBaseTcs MOCPEACTBOM 3K30TEPMHUECKOH PEaKLIUH
c ¢ropom B peaktopHoit GauiHe. UFs KOHIEHCHpYETCA U3 TOPAYHX JIETY4HX
rasoB MOCPENCTBOM MPOMNyCKaHHs TNOTOKa rasa 4epe3 XOJIOAHYK JIOBYLIKY,
oxnaxaeHHywo 10 -10°C. [lns npouecca Tpebyercs MCTOHHMK ra3zoo6pasHoro

¢rTopa.

CneunanbHO mnpeAHa3HaYeHHbIe HJM TNOArOTOBJICHHBbIC CHCTEMbI [Js
koHBepcuu UF, B MeTanm4eckHH ypaH

IMMOJACHHUTEJIBHOE 3AMEYAHHE

Koneepcus UF, B Meranudeckuit ypaH OCYLUECTBISETCA MOCPEACTBOM €ro
BOCCTaHOBJIEHHs] MarHueM (KpynHble NMapTHH) WM KaibluHeMm (MaJjible NMapTHH).
Peakuus ocywecTBasercs NMpH TeMnepaTypax Bbillleé TOYKH TIUIABJIEHHS ypaHa
(1130°C).

CrneunanbHO mnpegHa3HAYeHHbIE HJAH TMOArOTOBJIEHHBbIE CHCTEMbl sl
xoueepcun UF B UO,

IMTOACHHMTEJILHOE 3AMEYAHME

Konsepcust UFs 8 UO, MoXeT OCylIeCTBIATBCA MOCPEACTBOM OAHOrO M3 Tpex
npoueccos. B nepsom npouecce UFs BoccraHaBnuBaeTcst ¥ IMapoau3yeTcs B
UO, c wucnons3oBaHueM Bomopoaa M mnapa. Bo Bropom mnpouecce UF,
TMApPONIU3YETCs: pacTBOPEHHEM B BOAe, AJA OCaXJAeHMs IWypaHaTa aMMOHHS
nobapnsercs amMmuak, a QuypaHaT BoccraHaBiausaercs B UO, Bomopoaom mpu
temnepatype 820°C. Ilpu Ttperbem npouecce razoobpasHeie UFs, CO, u NH;
CMELIMBAIOTCS B BOJAE, OCaxnas ypaHWikapboHaT amMmoHus. YpaHunkapbonar
aMMOHHSI CMELIMBAETCS C MTApOM M BOAOPOAOM InpH Temneparype 500-600°C nns
npoussoacrea UO,.

Konsepcusa UFs B UO, 4acTo ocyuecTBiaseTcs Ha nepBoit CTYNeHH YyCTAHOBKH MO
M3TrOTOBJIEHHIO TOILIMBA.

CnenHanbHO mNpeaHa3Ha4YeHHbIe HJIH MNOArOTOBJIEHHbIE CHCTEMBl [AJs
xouBepcuH UFg B UF,

IMMOACHHUTEJILHOE 3AMEYAHUE

Konsepcus UFs B UF, ocymecTnsercs NOCPeACTBOM BOCCTaHOBJIEHHS
BOJIOPOZIOM.
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