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JAOHNOJHHATEJBRHBIA MTPOTOKOJI K COTJIAINEHAIO MEX/TY HOBOH
3EJJAHJIAEA 1 MEXXTYHAPOJAHBIM ATEHTCTBOM IO ATOMHOM
SHEPI'AH O IPHMEHEHHHU T'APAHTHH B CBA3H C IOTOBOPOM O

HEPACIIPOCTPAHEHHUH ATEPHOI'O OPYXHS

1.  Tekcr' JIOMONHHUTENBHOrO MPOTOKONAa K COINALIEHHIO O FAPAHTHSX’, 3AKITIOYEHHOMY
Mexay Hoeoit 3enangueit 1 MexayHapoOHbBIM areHTCTBOM MO aTOMHOW 3HEPTHU B LEJLIX
NPMMEHEHUs1 TapaHTUH B CBs3M C JIOrOoBOpOM O HepacnpOCTPaHEHHH SIOEPHOIO OpYKHS
(IS10), BocnpoM3BOAMTCS B HACTOSIL[EM  JOKYMEHTE 14  CBEIEHMS  BCeX
rocyapcTB-4j1eHOB. J[ONMONHUTENbHLIN npoTokon Obul ogobpeH COBETOM yHpaBISIOLIMX
14 cenTs16ps 1998 roma. OH 6but noanucax B Bene 24 centsibpst 1998 roaa.

2. B cooteercTBHM cO cratbeil 17 JlononuurensHoro nporokona IIporokon Berynmunm B
CHIIly IO €ro mnOANHCaHuM mnpeacraBuTesiMd Hoeoit 3enanauu u  AreHrcTBa, T.e.
24 centsi6ps 1998 roaa.

30-09

B nacrosmem nHGOPMALIMOHHOM LIMPKYJAPE K TEKCTY JOOABICHB! CHOCKH.
Bocriponseeaeno B gokymenre INFCIRC/185.

ITo cooGpaxkeHHAM IKOHOMMH HACTOAIUMH NOKYMEHT OTMEYATAH OrPaHHYCHHBIM THPAXKOM.
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JONOJIHHTEJIBHBIA MPOTOKO.JI
K COTJIAIIEHHIO MEXAY HOBOH 3EJIAHAREN B
MEXYHAPOJHBIM ATEHTCTBOM IO ATOMHOM
SHEPI'HHM O IPUMEHEHHHM TAPAHTHHM B CBA3H C
JIOrOBOPOM O HEPACIIPOCTPAHEHHH SAJIEPHOI'O OPYXHA

IMPUHMMAS BO BHUMAHME, uro Hoas 3enannus u MexnayHapoaHOe areHTCTBO
M0 aTOMHO# 3Hepruu (B HanbHeliieM UMeHyeMoe "AreHTCTBOM") ABASIOTCA y4aCTHHKaMH
CornameHyss O NMPMMEHEHMM rapaHTHii B cBA3M ¢ JlOroBOpOM O HepacHpOCTPaHEHHH
sepHOro opyxus (B manbHeiireM nmenyemoro "CornalieHHeM O TapaHTHAX"), KOTOpOe
BCTYNWIO B cuiry 29 ¢espans 1972 roxa,

VUATBIBAS xenaHue MexxayHapomHoro coofOirecTsa eine Oonee ykpenmuTb peKHM
SOEPHOTO HEpacrpOCTPaHEHHA IMyTeM TMOBbLIIIEHHA eHCTBEHHOCTH H 3(¢EeKTHBHOCTH
CHUCTEMBbI rapaHTuil AreHTCTBa,;

HAITOMHMHAS, yto AreHTCTBO NPH OCYLIECTBJIEHHH IapaHTHii AOJDKHO YYHTHIBAThb
HeoOxomumocTh. u3beraTh CO3AaHUA MPEMATCTBUI IKOHOMHUYECKOMY M TEXHOJIOTHYECKOMY
passutuio Hopoii 3enaHann uin MEXZYHApOXHOMY COTPYAHHYECTBY B OOsiacTM MUpHOIf
AOEPHON NesTEeNbHOCTH, COONIOAaTh MAEHCTBYIOIIME TNOJOXEHHMA B 00nacTH OXpaHbI
340pOBbs, 6€30NaCHOCTH, PU3MYECKOi 3aUTEI, a TaAKXKE Apyrue aeicTByouire TpeboBaHmA
6e30MacHOCTH U NMpaBa OTAENIbHLIX JIML; W MPUHHMATh BCE MEPbI N0 3aLIUTe KOMMEPUYECKHX,
TEXHOJIOTHYECKHX M MPOMBILIIEHHBIX CEKPETOB, a TakxXe Apyroit KoHpHIeHUHANbLHON
HWHQOPMALIMY, KOTOPasi CTAHOBUTCH €My M3BECTHOI;

IIPMHMMASA BO BHHMMAHHME, uyro wyacrora HpOBEAEHHWS M MHTEHCHBHOCTD
MEpOMpHUATHH, YyKa3aHHBIX B HacrosmeMm IIporokone, OymyT mnojnep>xKHBaTbCd Ha
MUHUMQJIBHOM YPOBHE, COOTBETCTBYIOLIEM [leNd T[OBBIIUEHHS JACHCTBEHHOCTH W
3¢ ¢eKTHBHOCTH rapanTHii AreHTCTBa;

HACTOAIIIMM Hosas 3enanans 1 AreHTCTBO COIJIACHJIUCh O HUXKECTENYIOUIEM:

3 Bocripousseaen B aoxymente INFCIRC/140.



CBA3b MEXAY HACTOAIAM DPOTOKOJIOM
A COTJTAHNIEHHAEM O TAPAHTHAX

Cratba 1

HMonoxenus CornameHds O rapaHTHsAX NpUMeHsIoTCs K HactosumeMy ITporokony B

TOH Mepe,

B KaKOM OHM COOTBETCTBYIOT TOJIOXKEHWAM Hactosiero IIpotokona u

COBMECTHMbI ¢ HHMH. B ciydae npotuBopeums Mexay mnojaoxeHusMd CornamieHus o
TapaHTUAX ¥ TMOJIOXEHWIMH HacTosllero IIporokona npPHMEHSIOTCS MOJIOXKEHMA
Hacrosuero IIporokona.

MPEAOCTABJIEHAE HHO®OPMA AN

CraTtos 2

a.  Hosasa 3enanaus npeaocTasiisier AreHTCTBY 3asBJIEHHE, coepiKaLiee:

i)

ii)

if)

Obwee onucaHne H HMHGOPMALMIO, YKa3bIBAKOLIYID MECTO TNPOBEAEHUs
OTHOCSILUMXCS K SA€PHOMY TOIUIMBHOMY LHMKIY HAay4HO-HCCIENOBAaTENbCKHX H
OMBITHO-KOHCTPYKTOPCKUX pabOT, He CBA3aHHBIX C AAEPHBIM MAaTepHalioM,
OCYLIECTBIsAEMBIX TAe-1ub0, koTopble GHHAHCHPYIOTCA, MONMYYHIH KOHKPETHOE
paspelleHWe WM KOHTPOJMPYIOTCS WM OCYLIECTBISIOTCS OT uMeHH Hosoit
3enanguu.

OnpeneneHHyro  AreHTCTBOM Ha  OCHOBE  OXHMOAaeMOro  IOBLILIEHMs
aeiictBeHHocTH WM 3G (eKTUBHOCTH M corjacoBaHHyl ¢ Hosoit 3enanaueii
nHpopMaLMIoO O Kacawmeiics rapaHTHil SKCIUTyaTallMOHHOM IEATENbHOCTH Ha
YCTAaHOBKaX U B MECTax HAaXOXXIEHHA BHE YCTaHOBOK, rZle OOLIMHO HCNONB3YeTCs
ANEpHLIA MaTepHall.

OO6wee onucaHue KaKAOrO 3[0aHHUS HA KaXAOH MNIOLAAKE, BKIOYas €ero
HCTIONb30BaHHE, M, €CNIH 3TOro0 HEAOCTaTOYHO, ONMMCAHHE €r0 COAEPIKMMOro.
3TO OnKcaHHe BKJIIOYAET KaPTY TAKOM MJIOLHAAKH.

Onucanne Macwiraba onepauuii s KakOQoro MeCTa HaXxOXJEHWs, MMEIOLIEro
OTHOLUEHUE K JeATeNnbHOCTH, YykazaHHOH B Ilpunoxkenuu I k HacTosweMy
ITpoTokony.

HHdopManyio, yKkas3biBalOUIYI0 MECTO  HAXOXAEHMs, SKCIUTyaTaHOHHOe
COCTOSIHHE M OLIEHOYHbl€ TI'OAOBbl€ NPOH3BOACTBEHHbIE MOLIHOCTH YPaHOBBIX
PYAHHKOB M 00OraTUTENbHBIX YCTaHOBOK M TOPHMEBBIX OOOraTHTENbHBIX
YCTaHOBOK M CYLIECTBYIOLIUI roJloBoi 06beM NMPOM3IBOACTBA TaKUX PYAHUKOB M
oboraruTenpHbIX ycTaHOBOK Ans Hooit 3enanauu B uenom. Hosas 3enanmus
TIPENOCTAaBASAET MO 3aNpocy ArEHTCTBA AaHHbIE O CYLIECTBYIOLIEM TIOJOBOM
o6beMe NpPOU3BOACTBA OTAENLHOTO PYAHMKAa HJIH 00OraTHTeNbHON YCTaHOBKH.
IlpenoctaBneHue 3Toit uHbOpMauMu He Tpebyer BemeHust moapoOHOro y4era
AAEepHOro MaTepuana.



vi)

HNHdopmanmio OTHOCHTENEHO HCXOQHOrO MaTepualia, KOTODbIi elle He JOCTUT
COCTaBa M YHUCTOTHI, KOTOpbI€ AENAIOT €ro NPUrOOHBIM JUIA HM3rOTOBJIEHMS
TOIUIMBA HJIK U30TOMHOr0 000TalleHHs, BKIIOYAIOLLyIO:

a)

b)

KOJIMYECTBa, XMMHUYECKHI COCTaB, HCMOJNB30BAHHE WJHW MNPEANOJIaracMoe
UCIOJIB30BaHHE TAKOro MaTepHalla, HE3aBUCHMO OT €ro SOepHOro WM
HEAIEPHOTO MCMOJIL30BaHMSA, 11 KaXAOro Mecra HaxoxkaeHus B Hooit
3enanauv, B KOTOPOM TaKOi MaTepuan NpPUCYTCTBYeT B KOJIMYECTBaX,
NMPEBBIIAIOMINX [AECATh METPHYECKMX TOHH YypaHa W/MIM [OBaauaTh
METPHYECKHX TOHH TOpMsA, a U1 JPYTHX MECT HaxOoXJIEHUs ¢
KOJIHYecTBaMM Oonee OAHOI MeTpUuecKOil TOHHBI - ofliee KONUYECTBO
s Hoeoit 3enanauu B 1enoMm, ecii 370 ofliee KOJIMYECTBO MPEBBILIAET
ZECSTh METPHUYECKUX TOHH YpaHa UIH ABa[UaTb METPHYECKUX TOHH TOpHS.
IlpenocraBnenue 3roit MHPopMauum He TpeOyer BeneHus noapobGHOro
y4eTa siIepHOro Marepualna,

KOJNMYECTBAa, XMMHYECKHH COCTaB M MYHKT HA3HAYCHHs KaXHoM
sKkcnoptHoii mnocraBku M3 Hopo# 3enanauu Takoro Martepuana s
KOHKPETHBIX HEANICPHBIX LieNieil B KOJIHYECTBAaX, NPEBbILIAIOIIMNX:

1)  npecarp MeTpHueCKMX TOHH YypaHa, WIM U1 MOCJIEAOBaTebHbBIX
3KCMOPTHBIX NOCTAaBOK ypaHa u3 Hopoii 3emaHauu B OJHO M TO XK€
rocyIapcTBo, Kaas U3 KOTOPbIX MEHee NEeCATH METPUUYECKUX TOHH,
HO CyMMa KOTOPBIX NpEBbILIAET JeCATh METPHUECKUX TOHH B T€UEHHE
rona;

2)  nBajlUaTh METPUYECKMX TOHH TOPHA, WM IUI TOCIEHOBaTEeNIbHBIX
3KCMOPTHBIX nocTaBok Topust U3 HoBoit 3enanauu B 0qHO M TO ke
rocyJapcTBO, Kaxpjas M3 KOTOPBIX MeHee IBAafLlaTH METPHYECKHX
TOHH, HO CYMMa KOTOPbIX NpEBbILIAET ABAJLATh METPUUECKHUX TOHH
B TEYEHHE roja;

KOJIMYECTBA, XMMHYECKUI COCTAaB, MECTO HAXOXACHHUS B HACTOsALNEE BPEMs
M HCMOJNB3OBAHWE UNM TMPENrojlaraéMoe HUCMONB30BaHUE  KaXOoH
MUMINOPTHOI noctaBk B HoByro 3enaHaMio Takoro Marepuana Ui
KOHKPETHBIX HEANEpHBIX Lefiel B KONUYECTBAaX, MpeBbIIIaLIUX:

1) nmecsaTh MerpuuecKMX TOHH ypaHa, HWIH AN MOCJIEAOBaTENbHBIX
HUMIIOPTHBIX [MOCTaBOK ypaHa B HoByro 3enanmuio, kxaxnas u3
KOTOPbIX MEHee NEeCATH MEeTPUYECKHX TOHH, HO CyMMa KOTOpPBIX
APEBBILIAET AeCATh METPUUECKHX TOHH B T€UEHHE rofia;

2)  nBajUaTb METPUYECKHMX TOHH TOPHWS, HAM AJA MOCNEAOBAaTeNbHBIX
HMMIOPTHBIX mnocTaBox Topusi B Hobyro 3enannuio, kaxpas U3
KOTOPBIX MEHee NBafllaTH METPUYECKHMX TOHH, HO CyMMa KOTOpPBIX
NpeBbILIAET ABAaALIATh METPUYECKHX TOHH B TEUEHHE roJa;

NpH TOM NMOHMMAHHH, YTO MpeACTaBleHHe MHGOPMAaLMM O TAaKOM Marepuale,
NPERHA3HAYEHHOM JJI1 HEAREPHOTO HCIONB30BaHMA, NOCHAE TOTO KaK OH
OOCTUTHET OKOHYaTeNbHON (OpPMBI CBOEro HEANEPHOrO MCMONB3OBAaHUS, HE
TpebyeTcs.



vi)) a) uHQOPMALMIO OTHOCHTENBHO KOJIMYECTB, BHUAOB MCMOJB3OBAHMA U MECT

HaxXxOXXOEHHUs MOEPHOr0 MaTepHana, OCBODOMAEHHOrO OT TrapaHTHMH B
COOTBETCTBHH CO cTaTheil 37 CornameHus O rapaHTHsAX;

b) MHOOPMALMIO OTHOCHTENBHO KOJNMYecTB (KOTOpas MOXET MMeTb GopMy
OLIEHOK) M BUIOB MCITOJIb30BAHUS B KaXKAOM MECTe HaXO>KIEHHs AAEepPHOro
Marepuana, OCBOOOXXAEHHOrO OT TrapaHTHii B COOTBETCTBMM CO
cratbeit 36 b) CornalleHuss 0 rapaHTsAX, HO elie He HaxOJALIErocs B
OKOHYaTeNbHOW $opMe A HEAAEPHOTrO HCTOJIb30BaHHs, B KOJIHYECTBAX,
MpEBBLIIAIOMINX YKa3aHHble B crathbe 37 CornamieHus O TrapaHTHIX.
IpenocraBnenue 3roii unpopMauuu He Tpedyer BemeHus noapoOHOro
ydeTa sepHOro MaTtepHana.

viii) HMH}opMaLHi0O OTHOCHTENBHO MECTa HaXOXAEHWs MMM AanbHeiweit o6paboTku

OTXOIOB CPEIHEro WJIH BBHICOKOTO YPOBHS aKTHBHOCTH, COAEPKALUMX TUTyTOHHH,
BHICOKOOOOraleHHbI ypaH UK ypaH-233, B OTHOLIEHHUH KOTOPLIX NMPUMEHEHHE
rapaHTHii ObLIO mpexpaileHO B COOTBeTCTBHU co crartbeif 11 Cornawmenus o
rapanTisx. [lns uenu naHHOro myHkTa "panbHeiimmas o6paborka” He BKIIOYAeT
NepeynakoBKy OTXOAOB MIM MX JajbHeHllee KOHAMLMOHMpPOBAaHME, He
NpeayCMaTpHBaIOLLEE pa3ieNIeHUsl JIEMEHTOB, IS XpaHEHHUs MITH 3aXOPOHEHHS.

Cneayrowmyio WHPOpPMALMIO OTHOCHTENBHO COTJIaCOBaHHOTO OOOpyIOBaHMs H
HesepHOro Matepuana, nepeuucneHHbrx B IIpunoxenuu II:

a) no kaxnod oskcnoptHoif mnocraske u3 Hosoit 3enanguu Taxoro
obopynoBaHus M MaTepHana:  HIOCHTHOHKALKs, KOJNHYECTBO, MECTO
NPEnoaracMoro UCMoNb30BaHUA B FOCYapCTBE-TIONyYaTENe M J1aTa WIH
B COOTBETCTBYIOLIUX Cy4assX OXMIOaeMas aTa SKCIOPTHOH NMOCTaBKH,

b) mno koHKpeTHOMy 3anpocy AreHtcrBa nomrsepxaeHue Hosoit 3enanpueit
KaK MMIOPTHPYIOLIMM TOCYAapCTBOM HMHGOPMalMM  OTHOCHTEJBLHO
3KCnopra Takoro obopymoBaHua W Matepuna B Hosyio 3enanauio,
NpefOCTaBJIEHHONH AreHTCTBY APYyrMM roCyapCTBOM.

OO61ue nnaHel Ha NPEACTOALIUN AECATUIETHHH NMEPUOA, UMEIOIHe OTHOLIECHUE
K Pa3BMTHIO SAEPHOTO TOMIMBHOrO uMkiIa (BKIOYas TJaHMpyeMble
OTHOCSILUECH K SAEPHOMY TOIUIMBHOMY LMIJy HAay4HO-HCCIEHNOBATENbCKUE M
OIBITHO-KOHCTPYKTOPCKHE paborsl), xorga OHH YTBEPXKIECHBI
COOTBETCTBYIOLIUMH KOMIETEHTHBIMHU OpraHaMu B HoBoit 3enanaum.

Hoeasa 3enaHaus npunaraer BCEe pasyMHble YCHIMA, C TeM YTOObl NpEenoCTaBUTH
AreHTCTBY ClIeAyIOLIyI0 HHPOPMaLHIO:

i)

obmee onucanue M HHPOPMALHIO, YKa3BIBAIOLIYID MECTO IPOBEAEHMA
OTHOCSILIUXCA K AACPHOMY TOTUIMBHOMY UMKIY HAYYHO-WUCCIENOBATENbCKHUX U
OIMBITHO-KOHCTPYKTOPCKMX pPabOT, He CBA3aHHBIX C SOEPHBIM MaTepHANIOM,
KOTOpHIE KOHKPETHO OTHOCATCS k oboraineHuio, nepepaboTke AaepHOro TOMIMBa
unn Kk obpaboTke OTXOMOB CpemHEro MMM BBICOKOIO YPOBHS aKTMBHOCTH,
coliepKallMX  IUIYTOHMIA, BLICOKOOOOrallleHHBIH ypaH WIM  ypaH-233,
ocyuectBiiieMbrx rae-nubo B Hosoit 3enanauwy, HO KOTOpble He



o

GUHAHCUDPYIOTCA, He [MOMYYHIH KOHKPETHOTO  paspeilieHuss HJIH  He
koHTposmpyrotess HoBoit 3enanaueii mnu He ocylIecTBIAOTCS OT uMeHH Hosoid
3enanauu. [ns uenu naHHoro myHkra "o6paboTka" OTXOmOB cpenHero uau
BBICOKOrO YPOBHSI aKTUBHOCTH HE BKJIOYAeT MEPEyNaKoBKy OTXOAOB WM HX
KOHOULMOHUPOBaHHE, HE NpeayCcMaTpUBaloulee pasfeNeHus 3JIEMEHTOB, IUIA
XpaHEHUs UJIM 3aXOPOHEHHUA.

i) obumee omnucaHue AEATENPHOCTH M CBEAEHMS O JIMUE WM OpraHH3alMy,
OCYLUECTBJIIOIINX TaKyI0 AESTENbHOCTh B ONpENEeNeHHbIX ATeHTCTBOM MeECTax
HaXOXIEHUs 3a NpeaeNamMy IUIOWAaAKH, KOTOphIE, 0 MHEHHIO AreHTCTBa, MOTJIH
Obl QYHKUMOHaJNBHO OBITH CBA3aHBI C JAEATENBHOCTBIO Ha I3TOM IUIOLIAJKE.
IlpenocraBnenue Takoii MHGOpPMAaLMH SBJAETCS NPEAMETOM KOHKPETHOIO
3anpoca AreHrcrBa. OHa NMPeAOCTaBISETCS B KOHCYJNbTaUMH C ATEHTCTBOM M
CBOEBPEMEHHO.

ITo 3anmpocy ArenrcrBa HoBas 3enaHaus maeT yTOYHEHWs WM pa3bscHeHus moboit
WHPOpMALMK, TNPENOCTaBIEHHON B COOTBETCTBUM C HacTOsUIEH craTheil, B TOM
CTENEeHH, B KOTOPO# OHa MMeeT OTHOLIEHHE K LieM FrapaHTHi.

Cratba 3

Hosas 3enanaus npepocraeyier AreHTCTBY B TedeHUe 180 nHeil nocie BCTymieHus
B cwuty Hactosuero ITporokona uupopManmio, 0 KOTOpPoil rOBOPUTCS B CTaThe 2.a i),
iii), iv), v), vi) a), vii) ¥ X) u B cTaTbe 2.b i).

Hosas 3enanaus npenocraBisier ATeHTCTBY A0 15 Mas Kaxaoro rejga oOHOBIEHHYHO
MHOOPMaLIMIO, O KOTOPO#l TOBOPUTCA B NYHKTE a. BhILIE, 33 NMEPHOL, OXBaThIBAIOLIMH
npenecTsyolnui kaneHaapHelf ron. Ecnu paHee mpepocraBiieHHas MH(pOpMaLus
ocranach 6e3 usmeHenui, Hosas 3enanaus yBegoMisier 06 3TOM.

Hosas 3enanaus npenocrapiser AreHTcTBy a0 15 Mas kaxcgoro rosa uHdopmaumio,
OIpenesIeHHYO B cTaThe 2.a.vi) b) u €), 3a meproa, 0xBaThIBaIOWIKii NPeLIECTBYIOL Ui
KaJIeHAApHBIM oA,

Hosasn 3emanaus exexBapTaJbHO MNpENOCTaBIseT AreHTCTBY HH¢pOpMauuio,
OnpeneNieHHYI0 B CTaThe 2.a.ix) a). 3rta MHGOpMauusd TPEAOCTaBIAETCS B Te4eHHE
LIECTHAECATH JIHEe# MOCe OKOHYAHMA KaXKAOro KBapTrana.

Hosas 3enanaus npenocrasnsier AreHTCTBy HHQOpMaLMIO, OMNpeNeNieHHYK B
crarbe 2.a.viil), 3a 180 gHeii 10 ocywmecTBIeHUA JanbHeilmel o6paboTky, u 1o 15 Mas
Kaxaoro roja HHPopMmauMio 00 H3IMEHEHMSX MeCT HaXOXAEHWs 3a Nepuof,
OXBaTbIBAIOLIMI NPEALIECTBYIOUUN KaleHAAPHBIHN rox.

HoBas 3emaHaus u  AreHTCTBO JOrOBapHBalOTCA O BpPEMEHH M 4acTOTe
npenocTaBleHns HHGOPMaLMK, ONpeeNieHHOM B cTaThe 2.a.ii).

Hosas 3enanaus npemocTaBisier AreHTCTBY HWHPOPMAaLMIO, ONpeNeJIeHHYK B
crathbe 2.a.ix) b), B TeueHHe WIECTUAECATH JIHEH MOCNe MOCTYIIIEHHUA 3anpoca OT
AreHTCTBa.



JONOJIHUTEJBHBIA JOCTYII

Cratbs 4

HH)KCCHCI[Y!OU.ICC NMPUMEHACTCA B CBA3M C OCYUIECTBACHHEM RONONHUTEINBLHOIO

AOCTyIa B COOTBETCTBHU CO cTaTheil 5 Hacrosuero IIporokona:

a.

AreHTCTBO HE CTaBUT UENM MEXaHWCTHYECKH HJIH CHCTEMAaTHYeCKM TNpOBEPSTDH
HMH(POPMALIHIO, O KOTOPOi TOBOPUTCS B CTaThe 2, OHAKO ATEHTCTBO MMEET AOCTYII K:

1)  mobGoMy MecTy HaxOXXIE€HUs, O KOTOPOM FOBOPHUTCA B cTaThe S5.a.1) MM ii), Ha
BBIOOpPOYHOIH OCHOBe C LENbl0 obecneveHHUss YBEPEHHOCTH B OTCYyTCTBHH
HE3asABNIEHHbIX AAEPHOrO MaTepualia U AesTeNbHOCTH;

ii)  nro6oMy MecTy HaXOXJEHUA, O KOTOPOM FOBOPHTCs B CTaThe 5.b. HIH C., B LENIX
pelieHHst BOMpPOCa, CBA3AHHOIO C MPaBHJILHOCTBIO M TNOJHOTOH HHGopMalmy,
MPEAOCTaBJIEHHON B COOTBETCTBUHM CO CTaThei 2 WM B LENAX YCTPaHEHHS
HECOOTBETCTBMSA, CBA3AHHOIO € 3TOi nHpopmaumeii;

ili) moOOMy MecTy HaXoXX[AeHMs, O KOTOPOM TOBOPMTCA B CTaThbe 5.a.iii) B TOi
CTENEeHM, B KOTOPOii 3TO He0OOXOAUMO ATeHTCTBY AJs NOATBEPXKACHHA A LieneH
rapanTuii 3aseneHus HoBoill 3enaHAWH O CTaTyce YCTaHOBKM MM MecCTa
HAXOXAEHHUA BHE YCTAaHOBOK, I7le paHee OOBIMHO MCHOJIB30BAJCA SAAEPHBIH
MaTepHall, Kak CHATBIX C 3KCIJTyaTaluH. .

i) 3a wuckmoueHHEM Clly4aeB, YKa3aHHbBIX B IIyHKTeii) HHXe, AreHTCTBO
Hanpagisier HoBoit 3enanauu npeapapuTeNbHOE YBeAOMJIEHME O AOCTYME IO
KpaiiHel Mepe 3a 24 yaca,

ii) B OTHOIIEHMM JOCTYNA K MOOOMy MECTY Ha MUIOLIaJKe, KOTOPbIit 3anpainuBaeTcs
B COYETaHUHU C NOCEWEHHUAMM JUIA MPOBEPKU HHPOPMALIMU O KOHCTPYKUMH HIIU C
MHCNEKUMAMH Ul CNELHAJIbHBIX Liefie WK OObIYHBIMHM HHCIMEKUMSIMHU Ha 3TOI
IJIOLIanKe, CPOK NPEeNBapHTEIbHOTO YBEIOMIIEHMs, eClld ATreHTCTBO ofpatiaercs
¢ 3anpocoM 06 3TOM, COCTaBjsieT, MO KpaiiHeil Mepe, IBa Yaca, ONHAaKO B
HCKJTIOYHTENIbHBIX 00CTOATENLCTBAX, MOXKET COCTaBUTh MEHee ABYX 4acOB.

IlpenBapuTenbHOE YBEAOMJIEHME HANpaB/sieTCs B IMCBMEHHOM BHOE M B HEM
KOHKPETHO YKa3bIBAIOTCA MPHYMHBI JOCTYMA W AEITENbHOCTb, KOTOpas OOMXKHA ObITH
OCYLLIECTBJIEHa BO BpeMs TAaKOTO AOCTYyIA.

B ciyuae Bompoca MM HECOOTBETCTBUS AreHTCTBO mpegocrasisier Hoeoit 3enanauu
BO3MOXHOCTb J]aTh Pa3bjACHEHHWE Y CIOCOOCTBOBATH PELUEHUIO 3TOr0 BOMpPOCA WIH
YCTPaHEHHIO 3TOr0 HECOOTBETCTBUsA. Takas BO3MOXHOCTb OyeT npefocTaBnaTbCs A0
HarnpasJieHusl 3arpoca O JOCTYTIe, €CIH TOJBKO ATe€HTCTBO HE COUTET, YTO 3aZE€pPKKa B
MpeJOCTaBI€HUH JOCTyna, BO3MOXHO, HaHecer yuiepd Uend, € KOTOpO#
3anpawMBaeTcs 3TOT AocTyn. B nr060M ciydae AreHTCTBO He AenaeT Kakux-1nbo
BHIBOJIOB B OTHOLIEHHWH BOMpOCa HJIM HECOOTBETCTBMA IO TeX mop, nmoka Hopoii
3enanguu He OyaeT NpexocTaBieHa Takas BO3MOXHOCTD.



Ecnmu ¢ Hosoit 3enangueit He OOCTUTHYTO MHOW JAOrOBOPEHHOCTH, AOCTYN
OCYHLIECTBIIAETCS TOJLKO B TeueHHe 00bIuHOro pabouero aHs.

Hosas 3enanaus MMeeT npaBo Ha COMPOBOXIEHHE MHCNEKTOPOB ATEHTCTBa BO BpeMs
nocryna npeacrasureniMu Hopoit 3enanauu npu ycnoBuH, 4TO 3TO HE 3aAep:KHUBaeT
BBINOJIHEHHE HMHCIEKTOPaMH CBOMX (PYHKUMIH WIM MHbIM 00pa3oM He MpemsITCTBYET
3TOMY.

Crarba 5
Hosas 3enanaus npenocrapisier AreHTCTBY AOCTYN K:
i)  moboMy MecTy Ha IUIOLIAAKE;

i) mrobomy wMecty HaxoxaeHus, onpeneneHHoMy Hosoit 3enanpuedn B
COOTBETCTBHH CO CTaTbel 2.a.v)-viii),

iii) moOo# cHATOI ¢ SKCIUTyaTauM¥ YCTAHOBKE MJIM CHATOMY C DKCIUTyaTallMH MECTY
HaXOJKIEHWsT BHE YCTAaHOBOK, TIA€ paHee OOBIYHO HCMOJNBL3OBAICH AOCPHBIN
MaTepual.

moboMy MecTy HaxoxkneHus, onpenenenHoMy HoBoit 3enannueilt B COOTBETCTBUH CO
craTbeil 2.a.i), crarbeil 2.a.iv), craTbeil 2.a.ix)b) uau cratbeid 2.b.,, moMumo Tex, o
KOTOpPBIX FOBOPUTCSA B ITYHKTE a.1) BhILIE, MPH yCIIOBUH, uTO, eciv Horas 3enanaus He
MMeeT BO3MOXXHOCTH MPeNOCTaBUTL Takoi jaoctyn, HoBast 3emaHaus mpujaraer Bce
pasyMHble YCHUIIHA I HE3aMEIMTENbHOTO YAOBJIETBOpeHUua TpeboBaHuil AreHTcTBa C
MOMOIIBIO HHBIX CPEACTB.

moboMy MeCTy HaxOXIEHMs, OMNpeJeNeHHOMY ATreHTCTBOM, MOMHMO TeX MeECT
HaXOXXZI€HHA, O KOTOPbIX FOBOPHTCS B IYHKTax a. W b. Bhlile, B uemssx orbopa npob
OKpY>Kamolleil cpefbl B KOHKPETHOM MeECT€ HAaXOXJAEHHA TIIPH YCJIOBMH, YTO €CIH
Hopas 3enanamus He HWMeeT BO3MOXKHOCTM NpeIOCTaBUTh Takod poctyn, Hosas
3enanaus npuiaraer BCE Pa3syMHble YCHIIUS Ui He3aMeMIMTENbHOrO yAOBIETBOPEHHA
Tpe6oBaHHiIiT AreHTCTBa B MPHWIEXAIIUX MECTaX HAXOXICHHS HJIK C MOMOMIBIO MHBIX
CpEnCTB.

Cratbs 6

IIpu ocyulecTBNeHMH CTaTbHM 5 AreHTCTBO MOXET BBINOJHATH CIEAYIOIUE BHAbI

ACATCIIBHOCTH!

a.

B oTHolenuM pocTyna B COOTBETCTBMM CO CTarbeii 5.a.i) waM iii). BH3yanbHOE
Habmonenue, orbop mpo0O oOkpyxarowiei cpenbl;, HCHONbL30BAHUE YCTPOHCTB LA
oOHapyXeHHsI M M3MepeHHMs pajualli{, ONEYaThIBAHHE U TIPUMEHEHHE IpPYrux
MISHTUQHLMPYIOIMX 1 YKa3bIBalOUIMX Ha BMEIIATENbCTBO YCTPOICTB, ONPEneNeHHbIX
B JIOMOJNHUTENBHBIX TOJIOXKEHUSX, M TIPUMEHeHHe JpYrux OoOBLEKTHBHBIX Mep,
TEXHUYECKas OCYLIECTBUMOCTb KOTOPbIX Oblla TNOATBEPXIEHA M HCNOJB30BaHHUE
KOTOpBIX GpuM0 cornacoBaHo COBETOM ynpaBmaoOliMX (B HajdbHEHIIEM HUMEHYEMBIM
"CoBeToM") 1 nocne KOHCyJIbTauui Mexay ArentcreoM u Hosoit 3enanauei.



B OTHOuIEHHH OOCTyNa B COOTBETCTBMM CO CTaThei 5.a.il): Bu3yanbHOe HaOmoaeHHe,
MOJICYET YYETHBIX eIMHHLL ANEPHOTO MaTepHaa; Hepa3pyLialoume H3MepeHus u otoop
npob; HCMOJb30BaHHE YCTPOKHCTB AN OOHapyKeHMs M M3MepeHHs paAHaLuy;
M3yYeHHEe YHYETHBIX JIOKYMEHTOB, KAaCalOIIWXCA KOJIMYECTBa, NPOUCXOXIAEHHUS H
pa3mellieHust Matepuana, otbop npob okpysKaroiieil cpelbl; U TPUMEHEHHE APYTHX
00BEKTHBHBIX Mep, TEXHMYECKaA OCYIECTBUMOCTb KOTOpBIX Obina MoATBepkaeHa U
HCITOJIb30BaHHe KOTOpbIX 6bUIO coriacoBaHo COBETOM M MOCJ€E KOHCYJIbTALMA MEXIY
Arenrcrsom 1 Horoit 3enanauei.

B oTHOmeHHUH [OCTYMa B COOTBETCTBHM CO CTaTheil 5.b.. Bu3yanbHOe HabmoaeHue,
otbop mpo6 oxpyxamoiuel Cpeabl; UCMOJB30BaHHE YCTPOHCTB UL OOHapyXeHHA W
WU3MEpPEHHA pajdallMM;, M3yYyeHHE KacalolMxCs TrapaHTMH TMpPOU3BOACTBEHHBIX H
OTIPY30UHBIX YYETHbIX JOKYMEHTOB, M NpPHMEHEHHE NpYyruxX OOBEKTHUBHBIX Mep,
TeXHHUYeCKast OCYLIECTBUMOCTh KOTOphIX Oblla MOATBEpPIKIAEHA M HCMOJbL30BaHHE
xotopbix Obuio cornacopaHo CoBeTOM UM TIOCHEAYIOLIMX KOHCYJBTAUMil MEXAy
ArentcTtsoMm u Hozroii 3enanaueii.

B OTHOLIEHHMH AOCTYMa B COOTBETCTBUHM CO craThei 5.c.. o1bop mpob oxpyxkaroieit
Cpenbl U B Cllyyae, €C/IH pe3yJIbTaThl HE MO3BOJSIOT PELIHTL BONMPOC MIIM YCTPAaHHTD
HECOOTBETCTBHE B MECTE€ HAXOXACHMSA, OTpPeJeNeHHOM AreHTCTBOM B COOTBETCTBUM
CO craTheil 5.Cc., HCMONb30BaHHE B 3TOM MeECT€ HAaXOXJAEHHs BH3YaJIbHOIO
HaOmosIeHust, yCTPOMCTB s 0OHapyXEeHUst U U3MEPEHUs palHaliH U MPUMEHEHHE 110
cornacoBaHuio Mexay Hopoit 3enanaueii 1 AreHTCTBOM apyrux oObeKTHBHBIX Mep.

Cratbs 7

Ilo npocwbe Hosoit 3enanauu ArentcrBo u Hosas 3enaHamus AOroeBapHBaioTCs B
OTHOLIEHHH PEeryJMpyeMoro IoCTyrna B paMkax Hacrosmero IIporokona c uensio
NpENOTBpAIEHHA PACKPLITHA YYBCTBUTEJIBHOM ¢ TOYKM 3pEHHA  AOEPHOro
pacmpocTpaHeHus uHGOpMauuH, BHNONHeHHMs TpeOomauuii OGesomacHocTH MM
¢u3HYeckOi 3alUTHl WK C Uenplo ofecrieyeHus 3alUThHl HAXOALUEHCA B YaCTHOM
COOCTBEHHOCTH MJIM  KOMMeEpHYeckH 4JyBCTBUTENbHOH  MHpopMauun. Takue
JOTOBOPEHHOCTH HE NMPEMATCTBYIOT AN€HTCTBY OCYLIECTBIIATh JIEATENbHOCTh, KOTOpast
ABJIsieTcs HeoOXxoaumMoi s obecriedeHns yOequTenbHOH yBEPEHHOCTH B OTCYTCTBHH
HE3asBJICHHBLIX AACPHOTO MaTepHana M JeATENIbHOCTH B COOTBETCTBYIOLIEM MeCTe
HaxO>KIEHHsI, BKIIOYas pelieHHe To0oro Bomnpoca, OTHOCAIIErocs K NPaBUILHOCTH U
nonHote HMHOOpMALMK, O KOTOPOH TrOBOPUTCA B CTaThe 2, WM YCTpaHEHHe
HECOOTBETCTBHUSA, OTHOCALLErocs K 3TOH HHGOpPMaLMH.

Hosas 3enanaus Moxer NpH npeaocraBieHHH HHpoOpMaluH, O KOTOPOii FOBOPUTCSA B
cratee 2, MHGOPMHUPOBaTh ATEHTCTBO O MECTax Ha mJIOLIAfKE HIM B MECTe
HaXOXKICHHsI, HA KOTOPBIX MOXET NPHMEHATBLCA PeryIHpYEeMblii JOCTYII.

Jlo BcrynieHus B cury mobbix HeoOxoauMbIX JononHuTenbHbx nojoxenuit Hosas
3emaHauA ModKeT NpPHOErHyTh K PperyiupoBaHHIO [OCTYNa B COOTBETCTBHH C
MOJNOXEHHAMH NMYHKTA a. BhILUE.



Crartbs 8

Huuro B HacTosimmem IIporokone He npenstcTByer HoBoit 3enannuu npenocrasiiarh
ATreHTCTBY HOCTYN K MECTaM HaXOXJAEHWS B NOMONHEHWEe K TeM, O KOTOPHIX FOBOPUTCS B
CTaTbsiIX 5 W 9, MIM NPOCUTb ATEHTCTBO O MPOBENEHUM AEATENBHOCTH MO MNpOBEpKE B
KOHKPETHOM MECT€ HaXOXXAEHHMS. ATEHTCTBO HE3aMEIUIMTEJIbHO INpUJIaraeTr BCe pa3yMHbIE
YCHJIHS IS OCYIECTBICHUs ASHCTBUI B COOTBETCTBHHM C TaKO# NpochOoii.

Cratba 9

HoBass 3enmannuss npenoctaBiser AreHTCTBY HAOCTYN K MECTaM HaXOXXAEHMA,
OTNpeIeNeHHbIM AreHTCTBOM M1 otbopa mnpob oxpyxkawoweit cpenbl Ha oOwHpHOI
TEppPUTOPHH, NpH YycinoBuH, 4YTo ecnd HoBas 3enangus He HMeEET BO3MOXKHOCTH
NpenoCTaBUTb Takoil noctyn, To HoBas 3enaHams npuiaraeT BCe pasyMHble YCHIHMsS AN
yAOBNETBOpPEeHUs: TpeOoBaHMI AreHTCTBa B aJbTEPHaTUBHBIX MECTaX HaXOXAECHMS.
ATEHTCTBO HE 3arpaulMBaeT Takoi AOCTYN OO TeX mop, noka orbop mpob okxpyxaroueit
cpenbl Ha OOLUMPHOM TEPPHTOPHM M NPOLIEAYPHbIE MEPBI IS €ro NMPOBEACHMS He 0n0OpeHBI
CoBeTroM H He NpoBeeHbI KOHCYNbTaLMK Mexay AreHTcTBoM U HoBoii 3enanaueii.

Cratbsa 10
ArentcTBo uHpopmupyer Hosyro 3enanauio o:

a.  JleATenbHOCTH, OCYLUECTBIIEHHOH B paMkax Hacroswero IIporokona, Bximoyas
OEATENIbHOCTh B OTHOLIEHHWM JOOBIX BOMPOCOB WIIH HECOOTBETCTBHIA, KOTOpHIE
ArenrcTBo nosesio n0 ceeneHust Hosoit 3emanauu, B mpenenax IECTHAECSTH AHEH
nocjie OCyIECTBIEHH ATeHTCTBOM 3TOH AEATENIbHOCTH.

b.  PesynbTarax AeATeJILHOCTH B OTHOMIEHMH MOOBIX BOMPOCOB MIIM HECOOTBETCTBHIA,
KOTOpBIE Ar€HTCTBO AOBENO A0 cBeaeHuss HoBoit 3enanany, no BO3MOXHOCTH CKOpee,
HO B moOOM cnydae B TeYeHHE TPUALATH AHEH Nocje MojydeHus AreHTCTBOM 3THX
pe3yLTaToB.

c.  BriBozgax, KOTOpBIE OHO CAENANIO B PE3YJIbTaTe CBOEH NESATENBHOCTH B COOTBETCTBHH C
HacrosiuM IIporokomom. Takue BBIBOABI NPENOCTABIAIOTCSA €XXETOAHO.

HA3ZHAYEHUE HHCIEKTOPOB ATEHTCTBA
Cratbs 11

a. 1) Tenepanbublii aupektop ysemomiser Hoeyio 3enmannuio 06 yTBep>KOEHUH
CoBeroM m000ro JODKHOCTHOTO JIMLA ATeHTCTBA B KaueCTBE HHCIEKTOpa IO
rapaHTusiM. Ecnu Hosas 3enanaus He usBemaer I'eHepasibHOro AMpekropa o
CBOEM OTKJIOHEHMM TaKOro JOJDKHOCTHOTO JiMla kak MHcnekrtopa ansi Hoso#
3enaHaMM B TeYEHHE TpeX MeCsLEB IMOCje TMNOJy4YeHUs yBeaoMiieHus 00
yreepxxaenun CoBeTOM, MHCHEKTOpP, O KOTOPOM TakuM oOpa3oM yBedOMIeHa
Hosas 3enaHaus, cuuraercs HasHayeHHbIM B HoByto 3enanauio;



i) T'eHepanbHbIit AUpekTOp, AeiicTBYsS B oTBeT Ha Npockby Homoii 3enanauu wnm no
cobcTBeHHOH MHHUMaTHBE, HelamennutenbHo uHpopmupyer Hoeyro 3enanauio
06 OT3BIBE HasHa4eHHs JOOOro JOJHKHOCTHOrO JHLA B Ka4eCTBE MHCIEKTOpa
11 Hopoii 3enanauu.

b.  YBemomneHue, 0 KOTOPOM TOBOPHTCS B ITyHKTE a. BBILE, CYMTAETCA MOIYYEHHBIM
HosBoi#i 3enannueii yepes ceMb OHEH nocie AaTel HaNpaBieHUs Are€HTCTBOM TaKoro
yBenomnenns Hosoit 3enanaun 3aka3sHoi koppecriOHAEHLHE.

BH3bI
Crarbsa 12

Hosaa 3enaHnusa B TeyeHHe OOHOrO MeCsl@a MOCNE MOJy4YeHHs 3anpoca 06 3ToM B
cJiyyae HeoOXOOMMOCTH TNpENOCTaBJIseT YKa3aHHOMy B TakOM 3ampoce Ha3HayeHHOMY
HHCIEKTOPY COOTBETCTBYIOLIHE MHOTOKPaTHblE BLE3HbIe/BbIE3AHbIE W/WIH TPaH3UTHBIE
BH3BI, KOTOPBIE 00ecneyaT HHCIEKTOPY BO3MOXKHOCTb Bbe3la U NMpeObIBaHHA Ha TEPPUTOPHH
Hopoit 3enanauu B Lensx BbinonHeHus erofee ¢yHkumit. JhoOble TpeGyeMble Bu3bl
AeACTBUTENbHBl B TEYeHHME He MeHee OJHOro roja M B Ciydae HeoOXoauMoCTH
BO300HOBJIAIOTCA HA NepUOA Ha3HaveHus uHcnekropa B Hopyro 3emannuio.

AONOJHHATEJIBHBIE HIOJOXEHHUA
Crarbs 13

a. B rtex cmyyasx, korna Hosas 3enanaus win AreHTCTBO YKa3bIBalOT Ha HEOOXOAHMOCTD
onpenenuTb B JIONONHUTENBHBIX NOJNOXKEHUAX, KAKUM O00Opa3oM cliefyer NPUMEHATDb
MEpbl, HM3JIOXeHHBle B HactosieM Ilporokxone, Hoas 3enanpus M AreHTCTBO
COrJIaCOBLIBAIOT Takue JIOMOJIHUTENIbHbIE MOJOXXEHHA B TEYEHHE HEBAHOCTAa HOHeH
nocjae BCTYIUIEHHWs B CWIy Hacrosuiero IIpoTokona wunM, B Tex Cayyasx, Koraa
yka3zaHue Ha HeoOXOAMMOCTb TakuxX JIOMOJMHHTENBHBIX NOJOXEHUH Jaercs mocne

BCTYTIICHUA B CHIIY HACTOALIETO HpOTOKOJIa, - B TCYCHHUE AEBAHOCTA NiHeil MOCHe NaThi
TAKOI'0 YKa3aHUs.

b. Mo sBcrynneHus B cuay Job6bix HeoOxomumbelx JIOMONHUTENBHBIX MONOXKEHUH
ATreHTCTBO MMeeT NpaBO NPUMEHATH Mephl, U3JI0XKEHHbIE B HacToAweM [IpoTokoe.

CUCTEMBI CBA3HA
Crates 14

a. Hosaa 3enanmusa paer paspewrenHne AreHTCTBY CBOGOZHO HCHONB30BaTh ist
cayxeDHbIX Lenefi CHCTeMBbl CBA3M MeEXQy HHCNekropamu Arentctea B Hosoi
3enanaun ¥ LeHTpanbHBIMU yupexxaeHHAMH AreHTcTBa WHIH PernoHansHbIMHU G10pO,
BKJIIOYAas Mnepejady B HEAaBTOHOMHOM WM aBTOHOMHOM pexume HHGOpMaLmy,
NOCTynawwmeit OT yCTPOHCTB ATEHTCTBA U COXPAHEHUSA M/MIU HAOMONEHUA Unu s
u3MepeHuil, n obecneYuBaeT 3alMTY TakOi CBA3H. ArEHTCTBO MOC/e KOHCYNBLTALHI C
Hogoit 3enanaueit umeer nmpago MCNOJB30BaTh YCTAHOBJIIEHHBIE Ha MEXIYHapOAHOM
YPOBHE CHUCTEMBI NMpPAMOH CBA3M, BIUIIOYAs CHYTHHKOBBIE CHCTEMBbI M JpYrHe BHIBI
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nanbHei cBA3y, He ucnone3yeMbie B HoBoii 3enanaun. Io mpockbe Hoso# 3enanauun
MMM AreHTcTBa mNOAPOOHOCTH, KacarolMecs OCYLIECTBIIEHMS 3TOr0 IyHKTa B
OTHOLIEHHM Mepeaayd B HEABTOHOMHOM WIM aBTOHOMHOM peXHMe HHGOpPMaLMH,
MOCTyNarouei OT YCTPOHCTE AreHTCTBa AN COXpaHEeHUS W/HNHU HabnroneHus WM A
M3MEPEHH, OnpenensoTcs B JIOMOIHUTENBHBIX MOJNOXEHUAX.

Ilpu ycraHOBNEHHMH CBA3M U mnepenaye MHPOpPMALMM, KaKk 3TO NpPEXYyCMAaTPUBAETCS B
MyHKTE a. Bhillle, HaanexamuM obpa3oM yuuThIBaeTcs HeoOxXoaMMOcTh obecreueHHs
3alUUTHI HAXOAAIIEHCA B YaCTHONH COOCTBEHHOCTH MM KOMMEPYECKH UYBCTBUTEIbHOM
nHbopMauun wnu ToH uHopMauuMu O KOHCTpykuuH, koropyww Hosas 3enanaus
cuMTaer 0cobo HUyBCTBUTEIBLHOIA.

3AIIATA KOH(IDHIIEH[[HAJILHOﬁ AHPOPMAIINHA
Cratbs 15

AreHTCTBO MOANEPKUBAET CTPOTHil pekUM obecrieyeHust 3¢ ¢exkTHBHON 3alUTEI OT
PacKpBITH KOMMEPHECKHMX, TEXHOJIOTHYECKHX M MPOMBIIIJIEHHBIX CEKPETOB M APYroi
koHuaeHManbHOW MHpOpMaLUKH, KOTOpas CTAHOBHTCA €My M3BECTHOH, BKIOUas
Takyl0 HHPOpPMaLMIO, KOTOpas CTaHOBUTCS M3BECTHOH AreHTCTBY B XOze
ocyiecTBieHus HacToswero Iporokona.

PexuMm, O KOTOPOM TOBOPMUTCS B IYHKTE€ a. BHIIIE, BKJIIOYAEeT, B 4YacCTHOCTH,
TMOJIOXEHHS, OTHOCALIHECS K:

i) oOIMM TNpPUHLMMIAM M CBSA3aHHBIM C HHMM MepaM 1o oOpaiieHuio ¢
KoH(puaeHuHanbHOM nHpOpMaLHeit;

i)  ycnoBusaM HaliMa TmepcoHa A, KACAIOWMMCSA 3alUThl KOHPHACHUMATLHON
MHpopMaumu;

i) mpouemypaM B Cilyuae HapylLIEHHH WIH NpEnnojiaraéMbIX Ciy4aeB HapylIeHHs
KOHOHAEHLHMANBHOCTH.

PexxM, 0 KOTOPOM TrOBOPUTCS B IYHKTE a. BbILIE, YTBEPXIAeTCs M TNEPHOAUYECKH
paccmaTpuBaercs CoseToM.

OPAITOKEHAA

Crates 16

ITpunoxxeHus k HactosiueMy IIpoTOKONy SABJNAIOTCA €ro HeOoTbeMJeMOH HacThio. 3a
MCIUTIOUEHHEM Lieneii BHeceHHs nonpaBok B Ilpunoskenus, TepmuH "Ilporokon”, kax

OH ynotpebisiercss B HAcTOsLIEM INOKyMeHTe, o3Hadaer Ilpotokonm u Ilpunoxenus,
BMECTE B3STHIE.

B nepeueHy BUIOB JeATENbHOCTH, ykasaHHbIX B Ilpwnoxenumul, M nepedenn
obopynoBaHuss M Marepuana, ykazaHHeIX B IIpunoxenuu II, CoseromM Moryt
BHOCUTBCS TOMpPaBKM MO pexoMeHmauum co3gaHHoOH Coserom paboueil rpyrnnb
3KCNEepPTOB OTKpLITOro cocraBa. Jhobas Takas nonpaBka BCTYNaeT B CHIy uepes
YyeThIpe Mecsila nociie ee npuHsaTHsa CoseToM.

11



BCTYIUIEHHME B CLTY

Crates 17

Hacrosnuii IlpoTokon BCTynaer B CUITy nocne NoAnNHcaHus npeacraeurenimu Hosoit
3enaHauH U ATeHTCTBA.

IleHepanbHblif AMpEKTOp He3aMeIUINTENbHO MHGOpPMHpYeT BCE rOCyHapcTBa - WiEHbl
ArentctBa 0 moOoM 3asiBIeHHMM O TMpUMEHeHMM Hacrosiero IIpotokona Ha
BPEMEHHO# OCHOBE H O er0 BCTYIUIEHHH B CHITY.

ONPEJAEJEHHA
Cratba 18
Jna ueneii Hacrosiuero IlpoTokona:

OtHocsmuecs X ANepHOMY TOIUIMBHOMY HMKIY Hay4HO-WUCCHENOBATENbCKME W
OIBITHO-KOHCTPYKTOPCKUE _paboThl O3HAYalOT JAEATeNbHOCTb, KOTOpas KOHKPETHO
OTHOCHTCH K moOoMy acmexty paspaboTku npouecca MIM CHCTeMbl Jioboro us
CNeyIOLIEro:

- KOHBEPCHH sIIEPHOrO MaTepHana,

- oforauleHus SIepHOro MaTepuaa,
- M3rOTOBIEHUA AJEPHOTO TOIUIHBA,
- peaKkTopos,

- KpUTH4IEeCKHX COOpOK,

- nepepaboOTKH ANAEPHOTO TOIUIHEA,

- 06paboTku (He BKIIOYAs MNepeyrnakoBKH MM KOHAULUHMOHMPOBAHMA, He
NpegyCMAaTPUBAIOLIETO pasfeNneHus 3JEMEHTOB, [JId XPaHEHHA HIH
3aXOPOHEHHs) OTXOMOB CPEINHEr0 HMIM BBLICOKOTO YPOBHS aKTHBHOCTH,
COAepKaLMX MUIyTOHHUH, BBICOKOOOOrallleHHbIH ypaH WIH ypaH-233,

HO HE BKIIOYAKOT [EATENbHOCTb, OTHOCAIIYIOCA K TEOPETHYECKUM  MIIH
(pyHAaMEHTaIbHBIM Hay4HBIM MCCIENOBaHHUAM WM K HayYHO-HCCIENOBaTENbCKHM H
ONBITHO-KOHCTPYKTOPCKMM ~ paboTaM MO  MPOMBILUIEHHBIM  NPUMEHEHUSM
PafHOM30TONOB, MEOMLIMHCKUM, THAPOJOTHYECKMM M  CeNbCKOXO34HCTBEHHBIM
NPUMEHEHHSIM, M3YYCHHIO TOCHEACTBMIT sl 3MOPOBbA M OKpYXawolle#i cpeabl U 10
yCOBEPIIEHCTBOBAHHIO TEXHMYECKOTO 00CTyKMBaHMSI.

ILiomanka O3Ha4aeT TEPPUTOPHIO, FpaHULibl KOTOpoit onpenenensl HoBoil 3enanaueit
B COOTBETCTByIOLNEH HMHQPOpPMAauMM O KOHCTPYKUMHM YCT@HOBKM, BKIJIIO4as
OCTaHOBJIEHHYI0 YCTaHOBKY, a TakXke B COOTBETCTByIOIWleH HHbOpMauuu O Mecre
HaXOXIEHHs BHE YCTAaHOBOK, rie oObIMHO MCMOJNB3YeTCs AAEPHBIH MaTepHal, BKIIOYas
3aKpBITOE MECTO HaXOXKJECHHA BHE YCTAHOBOK, IZIE paHee WCIONb30BANCH SACPHBIH
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MaTtepual (KOTOpbl€ OrpaHUYMBAIOTCS MECTaMHM HaXOXEHWUs, Ifie UMEIOTCS ropsiue
KaMephbl MJIM OCYLIECTBJIIACH AEATENbHOCTD, CBA3aHHas ¢ KOHBepcHeH, oborameHueM,
M3TOTOBIIEHUEM HAM nepepabotkoii Tomnuea). Ilnomagka BKIOYAEeT TalkKe BCe
00BeKThbl, COBMECTHO pa3MeLIEHHbIE C YIIOMSHYTHIMH Bbllll€ YCTAHOBKOI HJIM MECTOM
HaxO0XEHHs1, C LIeNbI0 NPENOCTaBIEHHs WIIH UCIOJIb30BaHUs CYLIECTBEHHBIX CPENCTB
ofecnedeHusl, BIUIIOYast: ropsyHe Kamepsl Mt 00paboTkH OOJIYy4eHHBIX MaTE€pUasoB,
He CONepXKalllMX SNEPHBIi MaTepHai, YCTaHOBKM I 0OOpabOTKH, XpaHeHHA H
3aXOPOHEHHsA OTXO/OB; a TAaKOKe 3/]aHUsA, CBA3aHHEIE C COMNIACOBAHHOIM NEeATEIbHOCTHIO,
onpeneneHHoi Hopoit 3enananeii B COOTBETCTBUM CO CTaThel 2.a.iv) BhILIE.

CHATad C 3KCIUIyaTallMW YCTAHOBKA MJIM CHATOE C SKCIUIYaTalMKW MECTO HaXOXIECHUS
BHE YCTAHOBOK O3Ha4dalOT OOBEKT MJIM MeCTO HaXOXAEHHs, Ha KOTOPBIX
OEMOHTHPOBaHbl MJM CIeNaHbl HEeNPUrOAHBIMM K 3KCIUTyaTallUH OCTaBLUHeECH
KOHCTPYKUMH M oOopynoBaHHe, BakHbie Ui ee(ero) MCIONBL30BaHUA, TaK HTO
OHa(OHO) He UCMOJIB3YETCs ULl XpaHeHHs sAEPHOTO MaTepHaa U He MOXET jajee
UCTIONB30BaThCA Ui oOpallleHuss C sAepHbIM MarepuanoM, ero ofpaboTku wumm
MCNIOJIb30BAHH.

OcTraHOBNIEHHAasA YCTAHOBKA HJIM 33aKPbLITOE MECTO HaXOXJIEHUs BHE YCTaHOBOK
03HA4alT OOBEKT WM MECTO HaXOXICHHA, 3KCIyaTalusl KOTOPBIX MPEKpaleHa U 13
KOTOPBIX U3BAT ﬂIleHblﬁ MaTepualn, HO KOTOPBHIE HE CHATHI C 3KCIIIyaTalHun.

BricokooboraienHelii_ypaH o3HadaeT ypaH ¢ oforameHuem 20% MM BBIE 1O
H30TOITy ypaHa-235.

Ot6op npob okpyxkatouleii cpenbl B KOHKPETHOM MeCTe HaXOXIEHUs O3HadaeT oT6op
npob® oxpyxaromeit cpenpl (Hampumep, BO3AyXa, BOAbl, PACTHTENBHOCTH, IOYBBI,
3arpsi3HEHHUI) B ONpENENIEHHOM AreHTCTBOM MECTe HaXOXKAECHHS M HEMOCPEICTBEHHOI
61M30CTH OT Hero C LENbl0 COAEHCTBMA AreHTCTBY B NOATOTOBKE BHIBOZOB 00
OTCYTCTBHM He3asiBJIEHHBIX SIEPHOTO MaTepHalla WIH AAEPHOH NEATEILHOCTH B 3TOM
OTIpeZiEIeHHOM MeCTe HaXOXKAEHHSsL.

Ot6op npob okpyxatomeit cpegsl Ha oOUIMPHOI TEPPUTOPUM O3HadaeT oTOOp Mpob
OKpyXamoleit cpeasl (HanpuMep, BO3OyXa, BOALI, PACTUTENILHOCTH, MOYBBI,
3arps3HEHMi) B psne ONpeneNieHHbIX AreHTCTBOM MECT HaXOXJIEHMUA C LENbIo
COJICF!CT BUA A]‘eHTCTBy B TIOATOTOBKE BBLIBOOOB 06 OTCYTCTBHH HE3asBJICHHBIX
ANEPHOrO MaTepHala WU sAEPHOI AEeATENbHOCTH Ha OOLIMPHOI TEPPUTOPHUH.

SnepHblf MaTepHan COrjlaCHO ONpEAeNeH o, NaHHOMY B cTaThe XX Ycrasa, O3Hayaer
mo6oii MCXOHbII MaTepuan wiM Moboit cCreUUaNbHbIH pacIeNAOLMICT MaTepHall.
Tepmun “ncxonHblii MaTepuan” He AOJDKEH TOJIKOBAaTbCS KaK MPUMEHAIOLIMICS K pyae
win otxozmam pymwl. Joboe onpenenenue, nanHoe CoBETOM B COOTBETCTBHM CO
crathed XX YcraBa AreHTCTBa mociie BCTyIUIEHMs B CHIly Hacrosuero IIporokona,
KOTOpOE pacIIMpsSeT CIIMCOK MaTepHaJloB, CYMTAIOLIMXCA MCXOAHBIM MaTEPUAIIOM HIIH
CNEUVATIbHBIM ~ PAaCLIETUIAIOIIMMC  MaTepHaJioM, BCTYNAaeT B CHIy B paMKax
Hacrosuero IIpoTokona Toneko nocne npunaTus Hoeo#t 3enanameii.
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i, VY craHoBka O3HayaeT:

1)  peaxTop, KpHTH4YeCKYyIO cOOpKy, 3aBOJ MO KOHBEPCHHM, 3aBOJ MO M3rOTOBJICHHIO,

nepepabaThiBAOLIY) YCTAHOBKY, YCTAHOBKY AJA pa3jelieHus W30TONOB WM
OTAENbHOE XPaHUMHLIE, HITH

1) moboe mMecto HaxokHeHus, rae oObIYHO MCMONB3YETCA ANEepHBbIl MaTepuan B
KOJIHY€CTBaX, NPEBBILAIOLNX OAUH 3 PEKTHBHBIN KUIOrpaMM.

j. MecTo HaxOoXIeHMs BHE YCTaHOBOK oO3Hauaer moOod obbekr wiu moboe MecTo
HAaXOXXAEHHs, KOTOpble He SBISIIOTCA YCTAaHOBKOW, W rae oOblYHO HCMONb3yercs

slepHbIi MaTepual B KOJMYECTBAX, PaBHbIX oqHoMy 3¢ dekTHBHOMY KHUnOrpaMMmy WM
MeHee,

COBEPIIIEHO B Bene 24 centsnfps 1998 roga B AByX 3K3eMIUIApax Ha aHrIHMHACKOM
s3BIKE,

3a HOBYIO 3EJIAHIHIO: 3a MEXXIYHAPOJTHOE AT'EHTCTBO
IO ATOMHOMH SHEPT' MU
(noanuce)  xoan Kapon Mocnu (noanuce)  Moxamen Dnvbapaneit
IlocTosiHHBIN NpeacTaBUTENb I'enepanbHbIil AUPEKTOP
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iil)

vi)

vi)

viii)

IODPHIOXEHHME 1

IMEPEYEHL BUAOB AEATEJIBHOCTH, O KOTOPLIX TOBOPHUTCA
B CTATBE 2.a.iv) HACTOSIIEI'O ITPOTOKOJIA

Hzrorosnenue poTopHbIX TPYO A neHTpudyr unu cbopka ra3oBbIX LEHTPUOYT.

PoropHbie TpyObl ans ueHTpudyr 03HaHalOT TOHKOCTEHHbIE LMJIMHADPBI, ONMHCaHHUE
KOTOpBIX NMpuseneHo B pasaene 5.1.1 b) Ilpunoxenus I1.

TasoBble ueHTpUdYrH O3Ha4alOT HEHTPU(YrH, OMUCaHUE KOTOPHIX NMPHUBEAEHO BO
BBOZHOM 3aMeyaHuM k paszaeiny 5.1 Ilpunoxenus IL

Hsrotosnenue nuddysnoHHbx 6apbepos.

Juddysronusle 6aprepbl 03HaYAIOT TOHKHUE NMOPUCTBIE GUIBTPBI, OMMCAHHE KOTOPBIX
npuBeneHo B pasaene 5.3.1 a) Ilpunoxenus II.

HsrorosneHue wiu c6opka cucTeM, UCMONL3YIOMMUX Jla3ephl.

CucTeMbl, MCNOAB3YIOUIHE JIa3ephl, O3HAYAIOT CUCTEMBI, BKIIOYAIOMME T€ MMPEAMETHI,
ONHUCaHHUe KOTOPBIX npuBeneHo B pasaene 5.7 Ipunoxenns IL.

Hsrorosnenue wiu cOOpka 3EKTPOMArHUTHBIX CENapaTopoB U3OTOIMOB.

ONEeKTPOMArHUTHbIE CENaparopbl M30TOMOB O3HAYAIOT T€ NPEAMETbl, O KOTOPBIX
rosopurcst B paszene 5.9.1 Ilpunosxxenus II u xoTopele coaep>kaT UCTOYHUKH HOHOB,
onucaHue KOTOPBIX NpHUBeAeHO B pasnene 5.9.1 a) IIpunoxenus II.

Hzrorosnenue unu cOopka KOJOHH MJIM IKCTPAKLIMOHHOTO 060pyAOBaHM:.

KoJloHHBI MNIM 3KCTpakUMOHHOE O0OpYNOBaHHE O3HA4AKT TE MPEAMETHI, ONMUCaHUE
KOTOpBIX TIpUBeAEHO B paszmenax 5.6.1, 5.6.2, 5.6.3, 5.6.5, 5.6.6, 56.7 u 5.6.8
IIpunoxenus 1L

HzroroBneHue  pasneNMTeNbHBIX ~ COMeN  WAM  BHXpeBbIX  Tpybok  ans
a’poaMHaMUYeCKOro oboraieHus.

Pa3penurenpHble COMIA MM BUXDEBBIE TPYOKM Anst a3pOAHHAMU4eCKOro oforaieHus
O3Ha4alOT pas3feNUTeNIbHEIE COIUTa M BUXPEBble TPyOKH, ONHcaHue KOTOPBIX NPUBENEHO
COOTBETCTBEHHO B paznenax 5.5.1 u 5.5.2 Ilpunoxenus II.

HsroTtoenenue unu c6opka CHCTEM reHepalli YPaHOBOH TJIa3MBl.

Cucrembl reHepalliy YPaHOBOH IIa3Mbl 03HAYaOT CUCTEMBI JUIA FeHepallii yPaHOBOH
TU1a3MBI, ONHCaHHUE KOTOPLIX NpUBeacHO B pasaene 5.8.3 [Ipunoxenns IL.

H3zroroeneHue HUPKOHUEBBIX TPYO.

HupxoHuesbie TpyOb! 03Ha4alT TPyObl, OMUCaHHE KOTOPBIX MPUBENEHO B pasnene 1.6
IIpunoxxenus II.




xi1)

i)

Xxiv)

TIpou3BOACTBO UMM MOBLIMNEHHE KAYECTBA THOKENOH BOAB! WK icHTepHs.

Takenast Bona uiaM ASHTEPUIl O3HAYAIOT AeiTEpHi, TSKENYIO BORY (Oxcup AeiTepus) U
moboe Apyroe coenuHenue aAeiiTepus, B KOTOPOM OTHOLIEHUE YKCIa aTOMOB JeHTepus
K YMCJTy aTOMOB BOjopoja npesbimaer 1:5000.

Hsrorosnenue rpadura SAEpHO YMCTOTHI.

I'paduT snepHOii YMCTOTHI O3HayaeT rpatduT, ypoBEeHb HHCTOTHI KOTOPOTO BbIlIE, YEM
5 MUIIMOHHBIX YacTell GOPHOro 3KBUBANEHTA, a TUIOTHOCTH Mpesbiaer 1,50 ricw’.

H3roroBiieHHe KOHTEHHEPOB AJIsi OOMyU€HHOr0 TOIUIHMBA.

KoHteiiHep A oONy4eHHOro TOIUIMBA O3HAa4YaeT €MKOCTh IUIA TNEPeBO3KH W/WIH
XpaHeHns OOJY4EHHOrO TOIUIMBA, OOECMEeYMBAIOUIYI0 XMMHYECKYIO, TEIUIOBYIO M
PaAMaLIMOHHYIO 3alMTY, a Takke OTBOA TeIUla pacnajga BO BpeMs NepeMelleHus,
MEPEBO3KU U XPaHEHH.

HsrororieHre peaxTOPHLIX YNPABIAIOUWUX CTEP>XKHEH.

PeakTOpHBIE YMPABIAKOIIME CTEPXKHH O3HAYAOT CTEPKHH, OMNHMCAHUE KOTOPLIX
npuBeneHo B paszene 1.4 Ilpunoxenus 11,

HsrorosneHue 6e30nacHbIX ¢ TOUKH 3peHHs KPUTHHHOCTHA OaKOB 1 pe3epByapoB.

besonacHble ¢ TOYKM 3DEHMs KPHTU4HOCTM Oaku ¥ pe3epByaphl O3HA4aKwT Te
MpeAMeTDbl, OMHUCaHHE KOTOPLIX npHBeneHo B pasgenax 3.2 u 3.4 ITpunoxenns II.

M3roToBJIEHHE MALIKH JU1A PYOKH 06TydeHHBIX TOTLIMBHBIX JIEMEHTOB.

MamuHst qist pyOku o6JyueHHBIX TOMJAMBHLIX 3JIEMEHTOB O3HA4YalOT 00OpYyAOBaHME,
Oonu1caHHWe KOTOporo npuseneHo B pasaene 3.1 ITpunoxenns II.

CoopyxeHHe ropsuux kamep.

Topsuue kaMeps! O3HAYaKT KaMepy WM COeAMHEHHbie MEeXIy co00H kaMepbl O0muM
ofbeMoM He MeHee 6 M’, CHaGeHHbIe 3aUIWTON, PABHOM WM NpeBbiMAKLEH
skBuBaneHT 0,5 M GeToHa MIOTHOCTHIO 3,2 r/cM’ wmu Gouee, YKOMILIEKTOBaHHbIE

ofopynosaHneM N1 NPOBENEHHs ONepaUuil ¢ HCNONB30BAaHHEM AUCTAHLHOHHOTO
ynpaBJieHus.



1.1.

1.2,

ODPHIOXEHHE 1T

IIEPEYEHDL COI''TACOBAHHOI'O OBOPYJIOBAHMA U HEAJIEPHOI'O

MATEPHAJIA U1 OTHETHOCTH OB 3KCIIOPTE 1 IMIIOPTE
B COOTBETCTBHH CO CTATBHEH 2.A.IX)

PeakTophl H peakTopHoe 000pyxoBaHme
KomnuiekTHbIe ixepHbIe peaKTOpPbI

SAnepHble peakTopbl, crocoOHbie paboTaTh B peXHMME KOHTPOIHUPYEMOMH
CaMOMNOMIEPXKHBAIOUIEHCA LENHOM peakuuu JAENEHHsA, MCKIIOYas peakTopsI
HyJIE€BOi MOIIHOCTH, KOTOpHI€ ONpPENEIAIOTCS KaK PEakTOpbl C MPOEKTHHIM
MaKCUMaJbHbIM YPOBHEM MPOW3BOACTBA IUTYTOHHS, He mnpepbimaromum 100
IPaMMOB B rofl.

[TOAACHUTEJIbHOE 3AMEYAHHE

"AnepHblit peakTOp” B OCHOBHOM BKITIOYAET Y3JIbl, HAXOAIIHECS BHYTPH KOpHyca
peakTopa MM HENOCPEACTBEHHO MpPHUMLIKAIOIKHE K HeMy, ofopynoBaHue,
KOTOpPO€ KOHTPOJIUPYET YPOBEHb MOLIHOCTH B aKTMBHOI1 30HE, U KOMITOHEHTHI,
KOTOopble OOBIYHO COAEpXaT TEMIOHOCHTENb IEPBOIO KOHTYpa aKTHBHOH 30HBI

peakTopa, WM BCTYNAIOT C HUM B HENOCPEACTBEHHbIH KOHTaKT WM YIPaBJsIOT
UM,

[}
He npexanonaraercs MCKIIOYEHHE PEAKTOPOB, KOTOpbIE HameXauuM obpasom
mornu Obl TMOABEprHyThCS MOAMGHKALMM MO NPOU3BOACTBA 3HAYHMTENILHO
Oonemiero konuyecrsa, 4HeM 100 rpaMMoB ImyToHMss B rog.  Peakrophl,
npefHasHa4YeHHblE AN JIMTENbHOH 3KCILTyaTaUMM Ha 3HAYUTENbHBIX YPOBHSX
MOLUHOCTH, HE3aBUCUMO OT CTEITeHH UX BO3MOXXHOCTEH MPOU3BOJCTBA ILTyTOHMS,
HE pacCMaTPHUBAKOTCA KaK "peakTopbl HyJEeBOH MOLIHOCTH".

PeaKTOPHbIe Kopnyca BbICOKOT0 JABJICHHS

Merannyeckue kopmyca B cOope WIM MX OCHOBHBIE YacTH 3aBOJICKOIO
H3rOTOBJIEHUS, KOTOPHIE CHEUMATIBHO MpeqHa3HauYeHbl WM MOATOTOBJIEHB! AJIA
pasMEILLEeHHsI B HUX aKTUBHOI 30HB! SIAEPHBIX PEAKTOPOB, KaK OHM OMpPEIEJIEHbI B
mynkre 1.1.  Bbime, ¥ cnocobHble  BhAEPKMBaTH pabouee  gaBieHHe
TEIJIOHOCUTENS NEPBOrO KOHTYPA.

[TOACHUTEJIbHOE 3AMEYAHHE

Bepxuss niuTa kopmyca BEICOKOTO JaBJE€HHA PeakTopa OXBAaTbIBAETCS MyHKTOM
1.2 kax OCHOBHas, 3aBOACKOIO H3TOTOBJIEHHA, YaCTb KOPMyCa BBICOKOIO
JaBJIEHHUSA.

BHyTtpexHue yacti peakTopa (HampuMmep, MOIANEPXKUBAIOUIHE KONOHHBI M TUIMTBI
AKTUBHOW 30HBI M ApyrHe BHYTPEHHHE YaCTH KOPIMycCa, HampaBisoliue TpyOb
AN PEryaMpYIOUIMX CTepKHel, TennoBbie 3KpaHbl, NEPEropoikH, TpyOHbIE
PELIeTKH aKTUBHOM 30HbI, ruiacTuHbl Auddy3opa u T.4.) 0ObIMHO MOCTABIAKOTCSA



1.3.

1.4.

1.5.

1.6.

NOCTaBIIMKOM peaxTopa. B HEKOTOPHIX CHy4asiX ONpeneNieHHbie BHYTPEHHHE
ONOpHblE KOMIOHEHTHI BKJIOYAIOTCA B H3rOTOBJIEHHE KOPIyca BBICOKOTO
IaBJeHHA. OTH NPEAMETHI SABJAIOTCA AOCTATOYHO BAXKHBIMU C TOYKHU 3PEHHUSA
6e30MacHOCTH M HANeXXHOCTH 3KCIUTyaTallHH pPeakTopoB (M CIENOBATENBbHO, C
TOYKHA 3PEHUSA TapaHTHHHBIX OOA3aTENbCTB M OTBETCTBEHHOCTH NOCTaBLIMKA
peaxtopa), YToObl UX MOCTaBKa BHE PAMOK OCHOBHOIO COTJIallleHHs O MOCTaBKe
caMoro peakropa He crana 6bl 00bIuHOM mpakTukoil. IloaToMy, XOTa oTAeNbHas
NOCTaBKa 3THX YHUKAJIbHBIX, CMIELIHAJILHO NpeAHa3HaYeHHbIX ¥ NOJrOTOBIEHHBIX,
BaXKHBIX, KPYMHBIX W JAOPOTOCTOALIMX npeameroB He obs3arensHo Oyner
paccMaTpuBaThCAd Kak Bbinajawowass u3 cdepbl HHTEPECOB, TakOi crocob
MOCTABKH CHHTAETCS MAJIOBEPOSTHBIM.

MamuHbI 1715 3arpy3KH H BBITPY3KH PEaKTOPHOIO TOIJIHBA

Manunynsropioe  oOOpyZOBaHHE, CMELUMAIbHO  NpeAHa3HAuYE€HHOE MM
MOATOTOBJIEHHOE ISt 3aTPY3KH MM M3BJIEYEHHA TOTUIMBA U3 SOEPHBIX PEAKTOPOB,
KaK OHM OnpeleneHsl B MyHkTe 1.1. BbILIE, KOTOPOE MOXKET HCMOJBE30BaThCH,
KOrZla peakTOp HaxOAWTCA II0J HAarpyskoil, wiM oOjajgaeT TeXHWYeCKMMHU
BO3MOXXHOCTAMH JUIA TOYHOTO TNO3HLMOHUPOBAaHMA WJIH OPHEHTHPOBAHHA,
NO3BOJIAIOIMMH NPOBOANUTh HA OCTAHOBJIEHHOM peaxTope CloXHble paboThl No
neperpy3ke TOINWBA, MPH KOTOPBIX OOBIYHO HEBO3MOXHBI HEMOCPEACTBEHHOE
HaOMoneHe WiIK NpAMOii ZOCTYN K TOTUIUBY.

PeaxTopHbIe YNIPaBJAIOMHE CTEPHKHM

q
C’I‘ep)l(HH, CNEUHAJIBHO NpE€AHa3HA4Y€HHbBIC UJIH TTOATOTOBJICHHBIC 151 YITPABJICHHSA

CKOPOCTBIO PEaKLUHH B AAEPHBbIX PeakTopax, Kak OHW OMNpenaeneHs! B MyHkre 1.1.
BbILIE.

ITOACHUTEJIbBHOE 3AMEYAHWE

Crona xe BKJIIOYAIOTCA, MOMHUMO 4acCTH, MOTNOMAlomel HelTPOHBI, ee ONOpHbIE
M NOJBECHbBIE KOHCTPYKUMWH, €CIU NTOCTaBKa NPOU3BOAWTCS PA3JENbHO.

PeaxkTopHbie TPYyOBI BHICOKOT0 AaBJICHHA

TpyObl, KOTOpBIE CrEUMANbHO MNpeJHa3HaueHbl WM MOATOTOBJEHb ISl
pasMeLIeHUs B HUX TOMJIMBHBIX 3JIEMEHTOB M TEIJIOHOCHTENA NEPBOro KOHTYpa B
peaxTopax, kak OHY onpeneneHbl B myHkre 1.1. Beme, mpu pabGoueM AaBIEHUM,
npesbitatowieM 5.1 MITa (740 dyur/kB. Aroiim).

IInpxonnesnie TpyObt

TpyOnl mau cbopku Tpy6 M3 METAMTMYECKOrO UMPKOHHUA WIM €ro CIUIaBOB, MO
Becy npesbiiatomue 500 kr B TeueHue moboro 12-MecauHOro nepuoaa, KOTophie
CMeUMaNbHO IpefHa3HaueHbl MM TOATOTOBJIEHBl MU HCIONBE3OBAHMA B
peaxTopax, Kak OHM OmnpexnesneHsl B yHkTe 1.1. BbIlle, U B KOTOPbIX OTHOLUIEHHE
o Becy radHuUs Kk LHPKOHUIO MeHbiue uyem1:500.



1.7.

2.1.

2.2.

Hacocbl nepBoro KOHTYpa TeILIOHOCHTENA

Hacocel, chneudanbHO TNpeAHa3Ha4yeHHble MIM  IMOATOTOBNEHHBIE IS
NOJMEepKaHUA UUPKYJSILIMK  TEMUIOHOCHTENst TNepBOro KOHTypa  sSAEpHBIX
PeaxTopoOB, Kak OHM OnpeJieNeHsl B myHkTe 1.1. BbIlue.

TITOACHHUTEJBHOE 3AMEYAHUE

CrneuuanbHO NMpeAHa3sHau€HHBIE WIKM MOArOTOBJIEHHBIE HACOCHI MOTYT BKJIKOYAThb
CJIOXHBbIE, YIUIOTHEHHBIE WIM MHOTOKPAaTHO YIUIOTHEHHBIE CHUCTEMBI IUIA
NpeNoTBpAall€HUs YTeukM TEMIOHOCHTENs] TNEPBOTO KOHTYpa, TIepMETH4HbBbIC
HacoOChl M HacoChbl C CHUCTEMaMM MHEpUHaNbHOM MacChl. JTO OMNpeaesieHue
KacaeTcsi HacOCOB, aTTECTOBaHHbIX MO kiaccy NC-1 umu 3KBHUBAJIEHTHBIM
CTaHAapTaM.

HesinepHbie MmaTepuabl AJIs PEAKTOPOB
HeiiTepuii u TRXKeNast BoAA

Heiitepuit, Tsokenast Bopga (okuch neiitepus) u moboe Apyroe coeauHeHHe
neiTepud, B KOTOPOM OTHOLIEHHE ACHTEpPMs K aTOMaM BOAOPOAA NpeBbIIAET
1:5000, npennasHayeHHbIE A UCMOJB30BAHWA B AAEPHBIX PEAKTOpaX, KaK OHM
onpezneneHsl B MyHkre 1.1. BhIE, B KOIHYecTBaX, NpeBbimaromux 200 xr aToMoB
neiftepus g 0G0l oaHOM cTpaHBbI-mONy4aTens B TeueHue Jroboro 12-
MECSYHOTO NepHoa.

SAnepHo-unctoiii rpagur

I'papur, umeromii CTeMeHp YHUCTOTHl BbIIE S-MWUIMOHHBIX OOpHOTrO
SKBHUBAJIEHTa, C IUIOTHOCTBIO OoJyibine uem 1,50 r/cm3, NpeaHasHauYeHHBbIN U1t
HCTIOJIb30BaHUs B SIAEPHBIX PEAKTOpaxX, Kak OHU OnpeeneHs! B myHkTe 1.1 Beiwie,
B KoJMuecTRax, mpepbimaomux 3x10° kr (30 Merpuueckux TOHH) mus moGoii
OIHO# CTpaHbI-NIOJIy4aTeNs B Te4eHHe moboro 12-mecsiyHOro nepuoa.

ITPUMEYAHHE

s ueneit 5KCMOPTHOTO KOHTPOJIA TNPaBUTENLCTBO oOmnpexenser, OymyT ju
SKCTIOPTHbIE MAPTHH COOTBETCTBYIOLUETO BBIIIEYKA3aHHBIM XapaKTepPUCTHKaM
rpayTa MCrONIB30BaTHCS B SIEPHBIX PEaKTOpaXx.

YcranoBku AJist nepepaGoTkn  06GaYyYeHHBIX TOIUIMBHBIX 3J€MEHTOB H
o0opyaoBanHe, CreUMAIbHO TIpeAHa3HAYe€HHOE MJIM NOATOTOBJIEHHOE AJIS
3TOrO0

BBOJHOE 3AMEYAHME

Ilpu nepepaGoTke oOONY4EHHOrO SAEPHOTO TOIUIMBA IUIYTOHHWIA M ypaH
OTAEJAIOTCS OT BHICOKOAKTMBHBIX NMPOIYKTOB AEHEHHS U APYrHX TPaHCYpPaHOBBIX
sneMeHTOB.  JIns TakOro pasjeNeHHss MOTYT HCIONb30BATLCS Pa3NYHbIE
TexHonmoruveckue mnpoueccel. OpnHako co BpemeHeM npouecc "Ilypexc" cran
Haubonee pacnpoCTpaHEHHBIM M TPHEMJIEMBIM. OTOT TMpPOLECC BKIIOYAET



3.1.

pacTBOpeHue OOJNy4YEeHHOro SHEPHOrO TOMNMBA B a30THOR KucjoTe C
NOCNENYIOIIMM  BBIAENIEHMEM YypaHa, TUIyTOHMA M TNPOAYKTOB  JieJIEHHA

9KCTpaKkLMedl pPacTBOPHUTENEM C noMoiubio TpubyTungpochara B OpraHH4ECKOM
pasbaBurerne.

TexHonornyeckue mpoLecchl Ha pas3iW4HbIX ycTaHoBkax Tuma "Ilypekc"
AHAJOTHYHBI U BKIIIOYAIOT: H3MeNb4eHHe OOIyHYEHHBIX TOIUIMBHBIX 3JIEMEHTOB,
pacTBOpEHHE  TOIUIMBA,  3KCTPAKUHMI  pacTBOPHUTENeM M XpaHEHHe
TEXHOJIOrH4ECKOH HAKOCTH. Modxxer MMeTbCs Takke oOopynoBaHue mnA
TEIUIOBO# AEHMTpAlLMH HHTpaTa ypaHa, KOHBEPCHM HHTpaTa IUTYTOHHMA B OKHChb
MM METaJll, a Takxke Uil 06paboTkH JKHUIKMX OTXOAOB, COACPXKALIHX MPOAYKThI
AeNeHus, A0 MONMyueHUs: GOPMBI, MPUrOAHOMN U NPOJOIDKHTENBHOTO XpaHEeHHs
WM 3axopoHeHus. OIOHako KOHKpETHbIe THIMBI U KOHGUrypauus o6opyaoBaHus,
BBINIOJIHAIOLIETO 3TH QYHKLMH, MOTYT pa3siM4YaThbCs Ha Pa3NIMYHBIX YCTAHOBKAX
tina "Ilypekc" no HeCKONBKMM MpPUYHMHAM, BKIOYaA THIBI U KOJIMYECTBO
ofJly4eHHOro  saepHOro  TOIUIMBA,  MNOAJexailero  nepepaborke, H
npeanoyaraeMblif Mpouecc OCaXIEHUS H3BIEKAEMBbIX MaTEpHANOB, a TakkKe
npuHuMnel ofecriedeHus 0e30MaCHOCTM M TEXHHYECKOTO OOCTy:KMBaHUSA,
npHCyIHe KOHCTPYKLMH JaHHO# 06CTaHOBKH.

"YcranoBka Ans nepepaboTku OONYyYEHHBIX TOTUIMBHBIX 3JIEMEHTOB" BKIIKOYAET
o6opyRoBaHHE H KOMIIOHEHThI, KOTOPbie OOBIYHO HaXOXATCS B MPAMOM KOHTAaKTe
¢ 0OJy4eHHBIM TOIUIMBOM M OCHOBHBIMM TEXHOJIOTHYECKMMH [OTOKaMH

SIEPHOTO MAaTepHaja M MPOAYKTOB JENeHWS, M HEMOCPENCTBEHHO YTIPaBILSTIOT
MMH.

OTH TNpouecchl, BKIIOYAas MOJIHBIE CHUCTEMbI OIS KOHBEPCHM IUIYTOHUS H
NPOM3BOJICTBA METAJUIMYECKOTO ILTYTOHMs, MOTYT ObITh MACHTH(PUUUPOBAHBI 11O
MepaM, INpPHHHMaeMbiM [JI1 TNPEAOTBPAllEeHUA ONAacHOCTEH B CBA3M C
KPHTHYHOCTBIO (Hanpumep, MepaMH, CBA3aHHBIMH C reoMerpueii), obmyuenneM

(Hanpumep, MyTeM 3amUThI OT OONYUEHHA) U TOKCHYHOCTHIO (HanpuMep, MepamMu
10 yJep>kKaHHIO).

IIpenmerbl ob6OpymoBaHusi, Ha KOTOpPHIE, Kak CYHTAETCs, PAaCMPOCTPAHAETCA
3HayeHHe (pasel "M obopymoOBaHMe, CNELUMAILHO MpEeAHA3HAYEHHOE HIIH

NOATOTOBJAEHHOE" And nepepaboTkM OOMYYEHHBIX TOIUIMBHBIX 3JIEMEHTOB,
BKJIIOYAIOT;

MamuHs! aaa pyﬁlﬂl oﬁnyqennux TONJNHBHBLIX 3JIEMEHTOB

BBOJTHOE 3AMEYAHHE

910 00opynOBaHHE HCIONBL3YETCS AJisi BCKPHITUSA O6OJIOYKM TOIJIMBA C LIEJBIO
NOCNEOYIOLIErO pacTBOpeHHs oOIy4eHHOro sAfiepHOro Matepuana. Kax npasuio,
MCINOJB3YIOTCSl CMIELHAJIbHO MNpeIHa3HAYeHHbIE, CKOHCTPYHPOBaHHbIE Mt pyOku
MeTajula YCTPOMCTBA, XOTA MOXKET MCIMOJIL30BaTbCA M OoJjiee COBEpLIEHHOE
obopynoBaHHe, HarpUMep na3ephl.

lIHCTaHLlHOHHO ynpaBJIsi€eMOC o6opy1103aﬂne, CneurHajbHO nNpeAHa3Ha4€HHOEC HIIH
MNOATOTOBJICHHOC IUJIA MCNOABL3OBAHHA HA YCTAHOBKC I10 nepepaGOTKe, KaK OHa



3.2

3.3.

3.4.

OTpeneneHa BbIIIE, AN pe3kd, pyOku wumM Hape3ku cOOpOK, My4KOB HIH
cTepHel 00My4eHHOro sAepHOro TOMIHBA,

Hucconbpepnl

BBOJHOE 3AMEYAHHE

B nucconsBepsl 06bMHO MOCTyNaer U3MenbyeHHOe oTpaboTaBinee ToMeo. B
9Tx ©e30macHBIX C TOYKH 3pEeHHUsT KPUTUYHOCTH pe3epByapax OOmyueHHbIH
sOepHBIi MaTepHall pacTBOpsAeTCS B a30THOMH KHCIIOTe, M ocTarouuecs obpesku
060J104€K BLIBOAATCS U3 TEXHOJIOIMYECKOT0 MOTOKA,

Be3omnacHble ¢ TOYKM 3peHHS KPUTHYHOCTH pe3epByapbl (HalpHMep, MaJjioro
AHaMeTpa, KOJIbLIEBbIE WM TPAMOYIOJbHbIE pe3epByaphl), CNELMaNbHO
NpeqHa3Ha4YeHHbIe WM MMOATOTOBIEHHbBIE IS MCIIOJIL30BAHHA Ha YCTaHOBKE MO
nepepaboTke, Kak OHM OINpEAesieHbl BbIlIE, Ui PacTBOpPeHust OOIy4eHHOro
SANEpHOr0  TOMIMBA, KOTOpPble  CMOCOOHBI  BBIAEPKMBATb  TOPAUYIO,
BBICOKOKOPPO3HOHHYIO JKUAKOCTb W MOTYT IHCTAHLMOHHO 3arpyxarbCsi H
TEXHUYECKU 0OCTy>KUBATHCS.

SKCTpaKTops! ¥ 060pyAOBaHHE /I IKCTPAKIUHNH PACTBOPHTEIEM
BBOJHOE 3AMEYAHUE

B 3KkcTpakTOphl ¢ PaCTBOPHUTENEM IOCTYNAeT Kak pacTBOp OONY4eHHOro TOMIMBA
U3 JHCCONbBEPOB, TaK W OPraHW4eckuil pacTBOp, C MNOMOIUBIO KOTOPOro
pa3zziesIoTCs ypaH, mAayToHMH M npoaykrel aeneHus.  OGopymoBaHHe A
9KCTPAKLIWM PacTBOPUTENEM OOBMHO KOHCTPYMpYETCs TakuM oOpa3oM, uToObI
OHO YIOBJIETBOPANO JXECTKUM 3KCIUTYyaTaALMOHHBIM TpeOOBaHUSM, TakMM, Kak
IUTENIbHBIA CpOK CiykObl 0e3 TeXHHU4eckoro OOCHy>XMBaHHSI HIM Jierkas
3aMeHseMOCTb, MPOCTOTA B 3KCIUIyaTallMU M YNpaBIEeHHH, a Takke rMOKOCTb B
OTHOLLIEHUH U3MEHEHUs NTapaMeTpPOB MpoLecca.

CneuuanbHO nNpeAHa3sHaueHHbIE MJM  TOATOTOBJIEHHBIE 3KCTPAaKTOphl €
pacTBOopuTENeM, Takue, KaK HaCaJO4Hbleé WM MNYJbCALMOHHbIE KOJOHHBDI,
CMECHTEJIbHO-OTCTOHHbIE annapaThl HIM LEeHTPOOexHble KOHTAKTHbIE annapaThbl
JUISL MCTIONIb30BaHMA Ha ycTaHOBke 1o obOpaborke o6myueHHOro TomIMBa.
OKCTPaKTOpbl C pacTBOPUTENEM HOMKHBI OBITH YCTOHYMBBI K KOPPO3HOHHOMY
BO3NEHCTBUIO a30THON KMCAOTBEL.  DKCTPAKTOpbl C pacTBOpUTENEM OOBIYHO
M3rOTaBJIMBAIOTCS C COOMIOAEHHEM Upe3BbIyaitHO BBICOKMX TpeboBanuii (BKiouas
MpUMEHEHUe CHEeLMaNbHBIX METOAOB CBapKH, MHCMeKkuuH, obecneueHue H
KOHTPOJIb KauecTBa) M3 MAaJIOYIJIEpPOJMCTBIX HEPIKAaBEIOIMX CTaneH, THUTaHa,
LMPKOHMS MU JPYTHMX BHICOKOKAYECTBEHHBIX MaTEpHANIOB.

Xumuueckue pesepyaphb! il BbIIEP)XHBAHHA HJIH XPAHEHHS
BBOJHOE 3AMEYAHUE

Ha osrane 3xcrpakuuu pacTBoputeneM oOpasyloTcs Tpu  OCHOBHBIX
TEXHOJIOTMYECKUX TOTOKA >KHUAKOCTH. PesepByapbl IUIs BbINEpPIKUBAHUS WIH



3.5.

XpaHeHWs WCTONBL3YIOTCA B JanbHejimeil oOpaGoTke Bcex Tpex MOTOKOB
crnemyowuM obpaszom:

a) pacTBOP YMCTOrO a30THOKMCIOrO YpaHa KOHLEHTPUPYETCS BbiNapuBaHueM
¥ MPOUCXOMAMT NMpPOLECC AEHUTPALIMH, IIe OH MpPEeBpalUaeTCcs B OKCHI YpaHa.
ITOT OKCHI MOBTOPHO MCMONL3YETCs B AXEPHOM TOTUIMBHOM LIUKJIE;

b)  pacTBOp BBICOKOAKTMBHBLIX MPOAYKTOB J€N€HHA OOBIYHO KOHLEHTPHPYETCS
BbIMAapUBaHUEM M XPAaHHMTCA B BH/IE€ KOHINEHTPUPOBAHHOM XHAKOCTH. ITOT
KOHLIEHTPAaT MOXET BIOCIEJACTBMM NPOHWTH BbIMapuBaHue WU OBITH
npeo6pasosaH B GopMy, NPUTOAHYIO [ XPAHEHHS UK 3aXOPOHEHNS,

C) pacTBOpP YMCTOrO HHUTPaTa IUIYTOHUA KOHLEHTPHPYETCA U XPAHHUTCSA JO
NOCTyIUIEHUsT Ha JasibHeHlIHe 3Tambl TEXHOJOTMYECKOro mpoiecca. B
4JaCTHOCTH, pPe3€pByapbl Ui BLIAEPKMBAHHS MM XPaHEHHs PacTBOPOB
TUTyTOHHS] KOHCTPYHPYIOTCS TAKUM 00pa3oM, 4To6bI H30ekaTh CBA3AHHBIX C
KPUTHYHOCTBIO npo6sieM, BO3HMKAIOWMX B De3ylbTaTe H3MEHEHHi B
KOHUEHTPALMHK WK HopMe NaHHOTO NOTOKa.

CrieuManbHO MpeAHasHadeHHble WM  TOATOTOBJIEHHBIE pe3epByapbl JUIA
BbIACP>KHBaHMA HNM XpaHEHMs U1 MCMOJb30BAHMA HA YCTAHOBKE IO
nepepabotke obiyyeHHoro TorumBa. PesepByapbl A BbLAEPKHBAHHUA WIH
XpaHEHUs AOJDKHBI OBITh YCTOHYMBBI K KOPPO3SHOHHOMY BO3JAEHCTBHIO a30THOM
KHCJIOTBI. PezepByapel na  BblOepXKMBaHMA MWIM  XpaHeHMA OOBIMHO
M3TOTaBIMBAIOTCA M3 TAKHX MAaTEPHAJIOB, KaK MaJIOYIIepOAUCTbIE HepP)KaBelomHe
CTalM, THTaH WIM LUMPKOHUH HIM ApYrHe BLICOKOKAYECTBEHHBIE MAaTE€pHaIbI.
PesepByapnl s BbIIEPXKUBAHUS WIIM XPaHEHHUA MOrYT ObITh CKOHCTPYMPOBAHbI
TakuM 00pa3oMm, yToOBl MX OSKCIUTyaTaLUs M TEXHHYeCkoe OOCITyXHBaHHUE
NPOM3BOAMINCH JUCTAHLIMOHHO, U MOTYT MMETh CleAylolmue OCOOEHHOCTH C
TOYKH 3PEHUS KOHTPOJS 32 SACPHON KPUTHIHOCTLIO:

1) OGopHblit 3KBMBANEHT CTEHOK MJM BHYTPEHHMX KOHCTPYKUMH paBeH IO
MeHbleH Mepe 2%, nnbo

2) UMWIMHAPMYECKHE pe3epByapbl HMEIOT MakKCHMalibHbIi JauameTp 175 MM
(7 nroitmoB), nmubo

3) npAMOYronbHbIf MJIM KOJbLIEBOH pe3epByap HMeEET MAaKCHMAIbLHYIO
mupuHy 75 MM (3 moiima).

Cucrema KOHBEPCHH HHTPATA NIYTOHHA B OKCHA

BBOJJHOE 3AMEYAHHE

Ha 6onbiMHCTBE yCTaHOBOK MO nepepaboTKe 3TOT KOHEUHbIH MpoLece BKIoYaeT
KOHBEPCHIO PAcTBOPAa HUTpaTa TUIYTOHMS B JBYOKHUCH IUIyTOHMA. B uucino
OCHOBHBIX OMepalLMii 3TOr0 MpOLECCa BXOAAT. XpaHEHHE M KOPPEKTHPOBKa
HCXOJIHOTO TEXHONOTMYECKOro MaTepHaya, OCaXJeHUE M pasfieNeHHe TBepAoH U
XMAKOH ¢asbl, npokanupaHue, OoOpalleHHE C NPOAYKTOM, BEHTHJIALMA,
oOpalleHHe ¢ OTX0AaMH H YIIPaBJIEHHE NPOLIECCOM.
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3aMKHyTbIE CHCTEMBI, CTEUHAIbHO NMPEAHa3HAUYEHHbIE WM MOATOTOBIEHHbBIE JUI
KOHBEPCHUM HHTpaTa MIIyTOHUA B OKCHJ TUTYTOHHS, B YaCTHOCTH, 060pYAOBaHHLIE
TakuM 00pa3oM, YToObl u3bexarbh JOCTHXKEHHS KPUTHMYHOCTH U PaTMallMOHHBIX
s¢ddekTOB, a TaKkKe CBECTM K MHUHHUMYMY ONACHOCTH, CBs3aHHbIE C
TOKCHUYHOCTBIO.

Cucrema KOHBEpCHH OKCH/A IUIYTOHHA B METAJLI
BBOJHOE 3AMEYAHHE

JToT mpolecc, KOTOPhI MOXeT OBITh CBA3aH C YCTAaHOBKO# IO nepepabotke,
BKIIOYaeT (TOpupoBaHHE IBYOKHCH TUIYTOHMS, OOBIMHO C NPUMEHEHHEM
BBICOKOAKTHBHOTO (TOPUCTOrO BOAOPOAA, C LENbIO MOJNy4eHus ¢ropuaa
IUTyTOHMSA, KOTOPBIi  BMOCNEACTBUH  BOCCTAHABJIUBAETCS C  MOMOUILIO
METAJLIMMECKOr0 KalbLUs BBICOKOH YUCTOTHI 710 MOJYYEHHS METAJLIUYECKOro
TUTyTOHMA M ropuaa KanbLWs B BUAE INNaka. B YHCIO OCHOBHBIX ONEpauLHii
IAaHHOTO mpouecca BXOmAT:  (ropupoBaHve (HampuMep, C NpPHUMEHEHHUEM
obopynoBanus, conepxaiiero OmaroponHble MeTajUlbl WM 3alIUIIEHHOTO
MOKPBITHEM M3 HHMX), BOCCTAHOBJIEHHE MeTajuia (Hampumep, ¢ NPUMEHEHHUEM
KepaMMYeCKUX TuUrjieil), BOCCTaHOBJIeHHWe LUaka, oOpaleHHe C MPOXYKTOM,
BEHTUIIALMA, OOpaleHue ¢ OTXOIJaMH H yIpaBl€eHHE MPOLIECCOM.

3aMKHyTBIE CHCTEMBI, CNIELMAIbHO NpefHa3HaYeHHble HJIM TOATOTOBJEHHBIE A
MPOU3BOACTBA METAJUIMYECKOTO [UIyTOHMA, B YaCTHOCTH, 000pyNOBaHHbBIE TAKHUM
obpazoMm, uyTOObl H30exaThb MOCTHXKEHHS KPUTHYHOCTH M  paJHaLMOHHBIX
sdpdexToB, a Takke cBeCTM K MHUHHMYMYy ONACHOCTH, CBsi3aHHbBIE C
TOKCHYHOCTBIO.

YCTaHOBKH A1 H3TOTOBJIEHHS TONJIHBHBIX 3JIEMEHTOB

"VcTraHOBKa 11 M3TOTOBNIEHHA  TOIUIMBHBEIX — 3JIEMEHTOB"  BKIJIIOYAET
obopynosanmue:

a) koropoe OOBMHO HAXOOHTCS B HEMOCPENCTBEHHOM KOHTAaKTE ¢
TEXHOJIOTHYECKMM TMOTOKOM SAEPHOrO MaTepHasia WIH HEMOCPEACTBEHHO
obpabarbiBaeT ero, MM Xe yIpaBisdeT UM, HIIH,

b)  KOTOpOE repMeTH3HpYeT AAEPHBIH MaTepya BHYTPH 0O0IOUKH.

YcranoBKH AN pa3fesieHHs H30TONOB YpaHa H o00opyAoBaHHe, Kpome
AHAJIMTHYECKHX  NpPHOOpPOB,  CHEUHANBHO  NpeIHA3HAYEHHOe MM
HOAroTOBJIEHHOE AJIA 3TOr0

IpenMerer 00OpynOBaHMA, Ha KOTOpble, KaKk CYHTAeTCHA, DPacNpOCTPaHAETCA
3HauyeHue ¢pasbl "0bopynoBaHue, KpoMe aHAIMTHYECKUX MPUOOPOB, CreLUaBHO
NpeAHa3HauYeHHOe WM NOATOTOBJEHHOE" IJis1 pa3fieNeHuss H30TOMOB YpaHa,
BKJIOYAIOT B cebs:



S.1.

S.1.1.

TIazoBble meHTpAPYrH ®M  y3IbI W KOMMOHEHTHI, CHEUHAILHO
npeAHa3HAYEHHbIE HJIH NMOATOTOBJEHHbIE AJMA HCMIOALIOBAHHA B ra3oBbiX
neHTpugyrax

BBOJHOE 3AMEYAHHE

TazoBas ueHTpudyra OOBIMHO COCTOMT U3 TOHKOCTEHHOro(bIX) LMIHHAPa(OB)
ouamerpoM OoT 75 Mm (3 moiiMa) o 400 MM (16 mi0iiMOB) C BEPTHKaNBHOMH
LEHTPaNbHOM OCblO, KOTOpHIi(e) momemteH(bl) B BaKyyM M Bpawaercsi(l0Tcs) ¢
BBICOKOH OKPY>XHO#M CKOpOCTbIO nopsinka 300 m/c unu Gonee. s mocTuxkeHus
60b1I0 CKOPOCTH KOHCTPYKLIMOHHBIE MaTepHalibl BPAILAIOLUIXCSI KOMIIOHEHTOB
AOJKHBI MMETb BBICOKOE 3HAauY€HWE OTHOWIEHHs IMPOYHOCTH K IUIOTHOCTH, a
poTopHas cOopka H, ClIeNOBaTelbHO, OTHENbHblE €€ KOMITOHEHTHl OJDKHBI
M3rOTOBJIATHCA C BBICOKOH CTENEHBIO TOYHOCTH, YTOOBI paszbanaHc Obur
MHHHMaNbHBIM. B oTimumne ot apyrux ueHrpudyr rasopas uenrpudyra mns
oborailleHHst ypaHa HMeeT BHYTPH POTOPHOIl KaMephl BpalHaloLIYHOCs(Uecs)
neperopoaky(1) B ¢opMe OMCKa M HEMOABMXXKHYIO CHCTEMY MOJayH U OTBOAA
raza UF6, cocrosimyo no MeHsblieii Mepe U3 Tpex OTHENbHbIX KaHaJlOB, ABa H3
KOTOPBIX CO€AMHEHbl C JIOMAaTKaMM, OTXOAAWMMH OT OCH pOTOpa K
nepudepuiiHO# HacTH pOTOpPHOI kamephl. B BakyyMe HaxOOWTCS Taxoke psaA
BaXHBIX HEBPAILAIOIINXCA 3JIEMEHTOB, KOTOpHlEe, XOTd H HMeT ocobyio
KOHCTPYKUMIO, HE CJIOKHBI B M3TOTOBJIEHHH H HE H3rOTOBMIAIOTCA U3 YHHUKAJIBHBIX
marepuanoB. IleHTpudyxHas ycraHOBKa, ogHako, TpeOyer Gonpmoro uucha
3THX KOMIIOHEHTOB, TaK 4YTO WX KOJWYECTBO MOXET CHYXWTb BaXKHBIM
MHAMKAaTOPOM KOHEYHOT'O HUCIOJIb30BAHHS.

BpalllalOlHHCCﬂ KOMIIOHEHTDbI

a)  Ilonnble poropubie cOOpku:

TOHKOCTEHHBIE LIMNMHIDPH WK PAZl COEOUHEHHBIX MeXIy co00ii TOHKOCTEHHBIX
LIMJIMHAPOB, H3rOTOBJIEHHBIX M3 ORHOro WK Ooliee MaTepuanoB C BHICOKHM
3HauY€HWEM  OTHOLIEHMs TMNPOYHOCTH K  TUIOTHOCTH,  YKa3aHHHIX B
INOJACHHUTEJIbBHOM 3AMEYAHMH x Hacrosiuemy pasgeny. CoenuneHue
LIMJIHHAPOB MeXxay co60i 0CyLUEeCTBIAETCs TIPH MOMOLUYM THOKUX CHAbPOHOB MM
Koney, onucaHHbiXx B uyacTH 5.1.1.c) Huxe.  CoOpaHHbelii poTOp HMeeT
BHyTpeHHIOIO(He) neperopoAky(M) W  KOHLEBbIE y3Jbl, OINHCaHHbIE B
yactax 5.1.1. d) u e) Huxe. Onnako nonxas cHbopka Moxer ObITb MOCTaBNEeHA
3aKa34MKy B YaCTHYHO coOpaHHOM BHIE.

b)  PotopHsie TpyOsI:

CnenuanbHO npeaHa3HaYeHHbIE WM MOATOTOBIEHHbIE TOHKOCTEHHbIE LIMIIHHAPDI
¢ TonmuHoi crenkn 12 MM (0,50 mroiiMa) WM MeHee, AHAaMETPOM OT 75 MM
(3 moitma) mo 400 Mm (16 moiiMOB), H3rOTOBJIEHHbIE U3 OOHOrO WnM Gonee
MAaTepHaJIOB, UMEIOLIHMX BbICOKOE 3Ha4eHHe OTHOLIEHHs MPOYHOCTH K TJIOTHOCTH,
yxasaHHbix B [IOACHUTEJIBHOM 3AMEYAHIMMU k HacTosLieMy pa3geny.



¢)  Konbua nnu cunboHsI:

KoMnoHeHTrl, CheuuanbHO MpefHa3HaueHHble MJIH TOATOTOBJIEHHBIE JUIA
CO37aHHsl MECTHOM OMoOpbl AN POTOPHOI TpyObl HIM COENMHEHMSA psAa
potopHeix Tpyd. CunbdoHbl TpeAcTaBAsIOT COOON KOPOTKME LWIHMHAPHI C
TomuuHoH creHku 3 MM (0,125 mrofiMa) uaM MeHee, OMaMeTpoM OT 75 MM
(3 moiima) no 400 MM (16 groiiMOB), uMerOLIKMX OOUH rop U U3TOTOBNEHHbIE U3
OJIHOT'O M3 MaTepHasioB, MMEIOIUX BhICOKOE 3HAUYE€HHE OTHOIUEHHS NPOYHOCTH K
TIOTHOCTH, ykazaHHeX B IIOSICHUTEJIBHOM 3AMEYAHMM k HacrosimeMy
paszeny.

d) Ileperopoaku:

KowmnoHentsl B popme aucka auamerpoM oT 75 MM mo 400 mMm (ot 3 nmo
16 nrofiMOB), cnenMaNbHO TIpeAHa3HAYEHHbIE MWIM TNOATOTOBJIEHHBIE IS
YCTAHOBKH BHYTPU pOTOpHOH TpyObl uEHTpudyrH C uenpi0 HM301IMpPOBaTh
BLIITYCKHYIO KaMepy OT TIJIaBHOH pa3HelUTeNIbHOH KaMepbl MU B HEKOTODPBIX
clydasx Qi yhaydilleHus UMpkyasuud raza  UF6  BHyTpM  IrJaBHOM
pasJeIUTENIbHON KaMepbl POTOPHO# TPYObl M H3rOTOBJIEHHBIE M3 OJHOrO M3
MaTepHaJOB, HMEIOLIHX BbICOKOE 3HaueHHe OTHOLIEHHA NPOYHOCTH K IUIOTHOCTH,
ykasaHHbix B [IOSICHUTEJIBHOM 3AMEYAHWH k HacTosuieMy pa3zaeny.

e)  BepxHue/HWKHUE KpBILIKH:

Komnionentel B opme amcka auamerpom ot 75 Mm (3 moiima) mo 400 mm
(16 mroiiMoB), cneunanbHO mMpegHA3HAYE€HHbIE HIM MOATOTOBJIEHHBIE TaKHUM
06pa3om, 4To6bl TOYHO COOTBETCTBOBAaTh ZUAMETPY KOHLOB POTOPHOMH TpyObl M
6naronaps sToMy yaepxusatb UF6 BHyTpU ee. OTH KOMIIOHEHTHI UCTIOJIB3YIOTCH
ansi Toro, 4roObl MOJNNEpPKHBaTh, YOEPKMBaTh WM comepxaTe B cebe Kak
COCTaBHYI0O 4acTb 3JIEMEHTHl BEPXHEro MOMIIMIHHKA (BEPXHAA KpbILIKA) HIH
CIyXHTb B  KayecTBe HeCylield 4acTH  BpallalOLIMXCA  3JEMEHTOB
3JIEKTPO/BUraTe/IA U JJIEMEHTOB HIJKHErO NOMUMMHMUKA (HWKHAS KpBINKA), U
M3TOTOBJAIOTCS. M3 OAHOTO M3 MaTepHaliOB, MMEIOIIHMX BLICOKOE 3Ha4yeHHE

OTHOLIEHWA NPOYHOCTH K IUIOTHOCTH, ykasaHHpX B IIOJCHHUTEJIBHOM
3AMEYAHMMU k HacToseMy pasmeny.

TNOACHMTEJIbHOE 3AMEYAHUE

Jins  Bpawamomuxcs KOMIOHEHTOB LEHTPU(Yr MCMONB3YIOTCS CledyloLIue
MaTepUaIbl:

a)  MapTeHCUTHOCTAapEIOllMe CTANM, HMEUMe MakKCHMalbHbli mpeen
npouHocTH Ha pacTspkenue 2,05 x 10° H/m? (300 000 dyut/xs. mroiim) uiu
bonee;

b)  amoMHHHEBbIE CIUIABLI, UMEIOIHE MaKCUMAJIbHBIH TMpefes MpOYHOCTH Ha
pacTixenue 0,46 x 10° H/m? (67 000 dynt/ke. moiim) uiu Gonee,

C)  BOJOKHHCTBIE  (HMUTenmOmOOHbIE)  MaTepHaiybl,  NPUroAHble  AnA
HCTIONB3OBAaHHS B KOMIO3UTHBIX CTPYKTYpax M HMEIOLUE 3Ha4YeHHs
yAeapHOro MOXyjs ympyroctu 12,3 x 10° M uu Gonee ¥ MakCHMaNBLHOTO



5.1.2.

YAENbHOrO mpejena NMpOYHOCTH Ha pactTsbkeHue 0,3 x 10° wim Gonee u
MaKCHUMaJIbHOTO YAENBHOTO Npefela NMPOYHOCTH Ha pacTsxeHue 0,3 x 10
M wiu Gosee ("ynensHBIH MOZyNb ypyroctu” - sto Momyns FOnra 8 H/M?,
neNneHHbI Ha YHAeNbHbI BeC B H/M®;, "MakcumanbHbli yAENbHBIN npenen
NPOYHOCTH Ha pacTsHKeHue" - 3TO MAaKCHManbHBIA Npeaen NMPOYHOCTH Ha
pacTsokenne B H/M®, nenennblit Ha ynenbHblii Bec B H/M'.

CraTHuecKkne KOMIIOHEHTbI
a) INoawunHUKKM C MArHUTHOMN NMOJBECKOM:

CrneunanbHO npeaHasHayeHHbIE MM MOATOTOBJICHHBIE NMOALIMITHUKOBBIE Y3JIBI,
COCTOsIME M3 KOJBLIEBOrO MarHuTa, nojapeuleHHoro B oboiiMe, coaepkaunedt
nemnodupyromyto cpeny. O6oiima usrorosmsercsa us crofikoro k UFs MaTepuana
(cm. IIOACHUTEJIbHOE 3AMEYAHUE k paspeny 5.2.). Maruur coennnaercs
C MOJIOCHBIM HaKOHEYHHKOM WJIH BTOPHIM MAarHHUTOM, YCTaHOBJIEHHBIM Ha
BepxHeii Kphlilke, ONUCaHHOMH B pasnene 5.1.1. €). Maruut Moxer uMeTb dopmy
KOJIbLla C COOTHOLIEHHEM MEXIy BHEUIHUM W BHYTPEHHHM JHAMETPaMH,
MEHBIIUM WIM paBHbIM 1,6:1. MarHut moxet umers GpopMy, obecreunBaromyro
HauanbHyo npoHuuaemocts 0,15 T'n/m (120 000 egunuy CI'C) unu Gonee, wnu
OCTaTOYHYI0 HaMarHM4eHHOCTb 98,5% wim Gonee, WK NponsBeAeHHE HHIYKLMH
Ha MaKCHMAaJbHYIO HanpspkeHHocTh nona Gonee 80 x/lx/m® (107 I'c.D). Kpome
OOBIYHBIX CBOMCTB Marepuasia, HEOOXOZUMBIM IpeABapUTENbHbIM YCIOBHEM
SIBJISETCA OrPaHMYEHHEe OueHb ManbiMM JomyckamMH (MeHee 0,1 MM win
0,004 moiimMa), OTKJIOHEHMS MAarHUTHBIX OCefi OT TeOMETpUYECKMX OCell WM
obecneyeHne 0cob0it TOMOreHHOCTH MaTepHaila MarHuTa.

b) INomwmnuukw/ memndepsr:

CreuwanbHO  npeAHa3Ha4YeHHbIE MM MNOATOTOBNEHHBIE  MOMAIMITHUKY,
colepXKaulie y3el OCH/YIUIOTHUTENbHOE KOJIbUO, CMOHTHPOBAaHHBIA Ha
nemngepe. Ocb 0ObIMHO npeacTassAeT cobOi BaN U3 3aKaJIEHHO# CTaJIM C OXHUM
KOHLOM B ¢opme mnoiycdepbl, U CO CpPeACTBaMH NOACOEOVUHEHHUSA K HIKHEi
KphILIKe, OnMCaHHOM B pasznene 5.1.1. e), Ha apyroM. Ban, ogHako, MOXeT ObITh
COeQUHEH C ruapoauHamuueckuM nommunHukoM. Konsuo wnmeer ¢opmy
Tabnetkn ¢ nomycdpepuyeckuM yriryOneHMeM Ha ONHOH TMOBEPXHOCTH. OITH
KOMITOHEHTBI 4aCTO NMOCTABILIIOTCA OTAENBHO OT Aemrdepa.

c¢)  MonekynsapHbIE HaCOCHI:

CneunaibHO  mpefHa3HayeHHble WIH  MOATOTOBJEHHbIE  LWIMHAPHI  C
BBITOYEHHLIMM WJIM BBIIABJIEHHBIMM BHYTPH CIIMpaJibHBIMM KaHaBKaMM U C
BBICBEPJIEHHBIMH BHYTPH OTBEPCTUAMH. THINOBBIMH pa3MepaMH SIBJIAKOTCA
cnenyroiue: BHYTpeHHHit pguamerp ot 75mm (3 moiima) mo 400 mm
(16 motimos), TomuuHa credkd 10 mm (0,4 mofima) uimu Oonee, ¢ ANMHOM,
paBHO# auamerpy Winu Gonbmre. KaHaBku OOBIMHO MMEIOT NPAMOYTrOJbHOE
nonepeuHoe ceyenune u rnybuny 2 mm (0,08 mroiima) umu Gonee.
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5.2.

d)  Craropsl aBHraTenei:

CrneuuanbHO mpefHa3HaYeHHbIE MIH MOATOTOBJIEHHbIE CTaTOPbl KOJIbLEBOH
¢opMBI AN BBHICOKOCKOPOCTHBIX ~ MHOrO(asHbBIX TI'MCTEPe3UCHbIX (MK
pPeaxTHBHBIX) 3NMEKTPOABUTaTENel NepeMEHHOro TOKa Al CHHXPOHHO# paboTs! B
yCIOBHAX BaKyyMa B auanasone yactot 600-2000 I'y v B quanasoHe MOLIHOCTei
50-1000 BA. Craropsl cocTosT U3 MHOro(asHbIXx OOMOTOK Ha MHOTOCJIOHHOM
KENEe3HOM CepeYHHKE C HU3KUMHU MOTEPAMH, COCTaBJIEHHOM U3 TOHKHMX TIACTHH,
06b14HO TONMUHOI 2,0 MM (0,08 mroiimMa) unu MeHee.

e)  Kopnyca/npuemHuku neHTpudyru

KoMmoHeHTbl, crneuuajbHO npegHasHaYeHHbIE WM TIOATOTOBICHHBIE IS
pa3sMelleHUss B HUX cOOpkH pOTOpHO# TpyOwl rasomoit uenrpupyru. Kopmyc
COCTOHMT M3 XECTKOro LMIMHApa ¢ ToauwuHoH creHku 1o 30 mm (1,2 nroiima) ¢
NpeM3HOHHO OOpaboTaHHBIMM KOHLAMHM AJI1 YCTAHOBKM TMOJALUMITHUKOB M C
OZHMM HWJIM HECKOJbKMMH (raHLamu mns MoHTaxa. OOpaboTaHHBIE KOHIIBI
napajuleibHbl ApYr ApPYry U NEpNeHAMKYJSIpHBI MPOJAOILHOH OCH LMIMHApA B
npenenax 0,05 rpaxyca wiu MeHee. Kopmyc MoxeT Takxke NMpencTaBisaTbk coboit
KOHCTPYKLMIO SYEUCTOro THNA JJIA pPa3MELIEHHS B HEM HECKOJbKHX POTOPHBLIX
Tpy6. Kopmyca uzroraBnuBaiorcs u3 Marepuanos, kopposuecroiikux k UFg, nnu
3alIMLIAIOTCA NMOKPBITHEM M3 TAKMX MaTEPHANOB.

1) JloByuukH:

CneunanbHo mNpenaHa3Ha4YeHHbIE WIM IOATOTOBJIEHHbIE TPYOKH BHYTPEHHMM
aramerpoM 1o 12 mm (0,5 moiima) mnsa uzBneuenus rasa UFs u3 poTopHOii TpyObi
no Meroxy Tpyoku ITuto (T.€. C OTBepCcTHEM, HAaNpaBJIEHHBIM Ha KPYrOBOMH MOTOK
rasa B POTOpHOil TpyOe, k mMpuMepy, MOCpPeACTBOM M3rMba KOHUA paauanbHO
PacrnoyNoXeHHOH TpyOKH), KOTOpbIE MOXKHO MPUKPENHThL K LEHTPANbHON CHCTEME
H3BIE4YEeHHA raza. TpyOku M3roToBJEHBI H3 MaTepHaoOB, KOPPO3HECTOMKHMX K
UFg, Wi 3alMIAIOTCA MOKPBITHEM M3 TAKMX MaTEPHAJIOB.

CnenvManbHO mpeaHa3HAYMEHHEBIE MJIH MOATOTOBJIEHHBbIE BCIOMOraTelibHble
CHCTEMBbI, 000pyaoBanMe H KOMHNOHEHTHI [ HCHOJb3OBAHHS HA
ra3oueHTpHyxHoi ycTaHOBKe N0 060ranieHHIo

BBOJHOE 3AMEYAHME

BcnoMorarenbHele cucTeMbl, 000pyAOBaHHE U KOMIIOHEHTH! Ia30LEHTPHGYKHOM
YCTaHOBKM NO 0OOraieHuio TMpEeACTaBIsIOT COOOM CHUCTEMBI  YCTaHOBKH,
HeoOxoaumble s nogauu UFg B LeHTpUdyTH, A5 CBA3H OTAENbHBIX HeHTpUudyr
Mexay coboif ¢ uensio obpa3oBaHUS KacKajoB (MM CTyneHei), 4Tobbl JOCTHYbL
Gonee BbicOkOro oboramieHus W u3pieys "mpopykt" M "xBocthl" UFs u3
ueHTpudyr, a Tarwke obopyroanue, HeobxonMoe AnsA npuBeNeHHs B AeficTBHe
ueHrpudyr unu mus ynpaeneHust ycraHoBkod. OOwsruno UFs ucnapsercsa us
TBEPABIX BELIECTB, ITIOMEUICHHBIX BHYTPM MNOAOrPEBaEMbIX AaBTOKJIABOB, M
nopaercs B razoobpasHoit dopme k LeHTpudyram yepes CUCTEMY KOJUIEKTOPHBIX
TpybonpoeonoB kackama. "IIpomyxt" u "xBoctel" UFs, mnocrynaiomme u3
ueHTpudyr B BuAe ra3oo0pa3HbIX NOTOKOB, TaKKe MPOXOMAT 4Yepe3 CHCTeMy
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5.2.1.

5.2.2.

5.2.3.

KOJUIEKTOPHBIX TPYOONpPOBOAOB Kackaja K XONOZHBIM JOBYlukaM (pabotaromum
npu Temneparype okono 203°K (-70°C)), roe OHM KOHAEHCHPYIOTCS M 3aTeM
MOMELIAIOTCA B COOTBETCTBYIOLHE KOHTEifHepbl U1 TPaHCHOPTHPOBKH WM
xpaHequsi. Tak Kak YCTaHOBKa MO OOOrailleHHI0 COCTOMT W3 MHOTHX TBICAY
uentpudyr, coOpaHHBIX B KacKaabl, CO3JAIOTCS MHOTOKWIOMETPOBLIE
KOJLIEKTOPHbIE TPYOOIPOBOAbLI KaCKafioB C ThICAYaMH CBapHBIX LIBOB, NMPHYEM
CXeMa OCHOBHOM 4acTH WX CO€AWHEHMH MHOTOKPaTHO IMOBTOPSETCA.
O6opynoBaHue, KOMMNOHEHTHI M CHCTEMbl TPyOONMpPOBOIOB M3TOTOBIAIOTCA C
cobmoneHneM BLICOKHX TpeOOBaHHH K BaKyyM-TUIOTHOCTH H 4ucTOTe 06paboTkm.

Cucrembl nogauu/cucTems! oTBoAa "'npoaykra' u "xsocroB"

CneuuanbHO npeaHasHAUYCHHBIE WAW  NOATOTOBJCHHBIE TEXHOJOHYE€CKHE
CHCTEMBE], BKIIIOYAKOLIHE!

NUTAIOIIME aBTOKIABbI (WM CTaHLMHM), ucnonesyembie i nonaud UFs B
Kackaasl ueHTpudyr npu gaeneHuu no 100 xIla (15 dyHT/kB. moiiM) U npu
ckopoctu 1 kr/4 unu Gonee;

gecybnumatopsi  (MJIM  XOJNIOAHBIE JIOBYIIKM), HCNOJbL3yeMble it
BeiBemeHust UFg w3 kackanoB npu  masilenud  po 3 klla
(0,5 pynr/xs. moiim). HdecybnuMaTopsl crioco6Hbl oxnaxaaTses ao 203°K
(-70°C) u narpesarbcs no 343°K (70°C);

CraHuuu "npoxyxra" M "xBocToB", Mcnions3yemble 1 nepememienns UFs
B KOHTEHHEpBI.

Ora ycraHoBKa, 0bopyaoBaHie W TPyOONPOBOABI MOJHOCTHIO H3rOTaBJIUBAIOTCA
u3 croiikux k UF¢ MaTepHaioB WIM 3alUMINAIOTCA TOKPHITHEM H3 HHUX (CM.
ITOACHUTEJIbBHOE 3AMEYAHHME k naHHOMy paszeny) ¢ cobmoaeHHeM

BBICOKHX TpebOBaHH K BaKyyM-TUIOTHOCTH H YHCTOTE 0OpabOTKH.
MamnHHbie CHCTEMBI KOJLJIEKTOPHBIX TPYOONpoBoAOB

CneupanbHO NpeHa3sHaYeHHbIE WK MOArOTOBJICHHbBIE CHCTEMBI TPYOONPOBONOB
¥ KoJUIeKTopoB asist yaep>kaHus UFg BHyTpy uenTpudykHbX Kackagos. Jrta ceTb
TpybonpoBofoB 0ObMHO nmnpeacTaBiaster coboit  cucteMy ¢ "TpoHHBIM"
KOJUIEKTOPOM, M Kaxdas weHTpudyra coenMHeHa C KaXAbIM M3 KOJUIEKTOpOB.
CrenoBarebHO, CXeMa OCHOBHOH YacTH MX COEQUHEHUS MHOrOKpPaTHO
noeropsierca. OHa NOJIHOCTBIO M3roTaBiMBaerca u3 croiikux k UFs MaTepuanos
(cMm. IIOACHUTEJIBHOE 3AMEYAHME x HacrosweMy pasgeny) ¢
cobmoneHneM BrICOKHMX TpeOOBaHHH K BaKyyM-TUIOTHOCTH ¥ YHCTOTe 00paboTKH.

Macc-cnexrpomeTpbr/ucrounuku uonos ansa UK

CneuMansHO MNpPEAHAa3HAYEHHbIE WM TOArOTOBJEHHBIE MAarHUTHBIE WM
KBaApyHONbHbIE MacC-CMEKTPOMETPbI, CIOCOOHBIE NMPOU3BOANTE NMpAMOI 0TOOD
npo6 nonasaeMoit Maccel, "npomyxra" UaKM "XBocTOB" M3 ra3oBbix noTokoB UFs U
obnagaroiue rmojHbIM HAOOPOM ClexyIOMNX XapaKTepUCTHK:

1. ylebHast paspeLuaioimas crnocobHocTs no Macce cebiure 320;
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5.2.4.

5.3.

2. conep>XaT HCTOYHHUKH HOHOB, H3rOTOBJCHHLIC W3 HHUXpOMA WIIH MOHE!
HJIH 3aUHIIEHHbIE NOKPbITHEM H3 HUX, HJIH HUKCJIHPOBAHHLIC,

3. COZIEPKaT MOHM3ALMOHHBIE HCTOYHUKH ¢ HoMOapaUpOBKO#i 3JIEKTPOHAMK;
4. COJIEPKAT KOJUIEKTOPHYIO CHCTEMY, MPHUIOIHYIO U1 H3OTOITHOrO aHaJIM3a.
HpeoGpa3zoBaTesin 4acTOTLI

IlpeobpazoBaTenu wyacTOThl (Takke M3BECTHBIE Kak KOHBEPTOpPHI MIH
MHBEPTOPbI), CIIELHATLHO NpeAHa3HAYEHHbIE MIIH ITOArOTOBJEHHBIE 11 MUTaHUS
CTaTOpOB nBWrateneil, ompeneneHHbIXx B mnoamyHkTe 5.1.2.d), unu dacty,
KOMITOHEHTH! M MOACO6OpKkM Takux npeobpasoBaTened HacTOTHI, obnaparouye
MOJIHBIM HabOPOM CIENYIOLIUX XapaKTEPHUCTHK:

1. MHoOro¢asHslit BbIxoa B quanasone ot 600 go 2000 I'y;

2. BBICOKas CTaOMJIHOCTD (CO cTabunusauueit yacrotsl Jyuure 0,1%);
3. HHU3KHE HelMHeHHble HekaxeHus (MeHee 2%);

4. k03 PuLmeHT nosesHoro aekicteus ceie 80%.

TITOACHHUTEJIbBHOE 3JAMEYAHHE

IlepeuncnenHoe Bulle 06OpPYAOBaHME BCTYMNAET B HEMOCPEACTBEHHBIH KOHTAaKT C
TexHonornyeckuM rasoM UFs wiu HenocpencTseHHO ympasnser paboToit

ueHTpUdYT H NPOXOXKAECHHEM rasa oT ueHTpudyru k ueHTpudyre U U3 Kkackaga B
Kackaj.

Kopposuecroitkue k UFs wMarepuanbl BKJIIOYAKOT HEPXKABEIOINYIO CTallb,
AMIOMHHHI, aJFOMHHUEBbIE CIUIABLI, HMKENb WM CIUIaBbl, cojepxkaiue 60% u
0oJiee HUKeNs.

CnenMaibHO  mNpeAHA3HAYEHHBbIE WIH  TOArOTOBJNEHHBIE CcOOpKM M
KOMIIOHEHTBI AJIS1 HCNOJAb30BAHHSA NpH razoanpdy3nonHom oborameHHH

BBOJHOE 3AMEYAHHME

Ilpu rasomuddysuoHHOM Merone pasfeNneHHAs H30TONOB YypaHa OCHOBHOM
TEXHOJIOTHYECKOI cbopkoit SABJISIETCA CcIielHaIbHBIN TIOPHUCTBIH
razonudpy3nonHbiii 6apbep, TEIIOOOMEHHHK U OXJNaXAeHus rasa (KOTOpbIit
HarpeBaeTcs B NPOLECCE CXKATHA), YIUNIOTHUTENbHBIE KJIaMaHbl U PErylHpyrolye
KJIanaHel, a Take TpybonpoBonsl. Ilockonabky B rasonuddysnonHoi
TEXHOJNIOrMH Hcnosb3yercs wecrudpropucthiii ypan (UFg), Bce obopynoBaHue,
Tpy6OnpoBOABI M NOBEPXHOCTH M3MEPUTENBHBIX NIPUOOPOB (KOTOPHIE BCTYMNAIOT B
KOHTaKT C ra3oM) AOJDKHBI M3rOTaBIMBATBCA M3 MaTEpHANIOB, COXPAHAIOLIMX
crabunpHoCTh npu kOoHTakTe ¢ UFs. TI'azomnddysnoHHass ycTaHOBKa COCTOUT M3
pAna Takux cOOpOK, Tak YTO WX KOJHYECTBO MOXET ObITh Ba)KHBIM MOKa3aTeNieM
KOHEYHOrO NMpeHa3HAuEHUA.
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5.3.1.

5.3.2.

5.3.3.

53.4.

I'azonud¢y3nounsie 6apLepni

a)  CneumanbHO mpegHa3HaueHHbIE HJIM MOArOTOBJIEHHbIE TOHKHE, MOPUCTHIE
dunbTpsl ¢ pazmepom mop 100-1000-A (aHrcrpem), TonumuHoi 5 MM (0,2 mroiiMa)
WIM MeHblle, a JUIsi TpyOuaTsix ¢popM auamerpom 25 mm (1 qroiiM) unu MeHblie,
M3rOTOBJIEHHBIE M3 METAIMYECKWX, NOJMMEPHBIX MM KepaMHYecKHX
Marepuasnos, kopposvectoiikux k UF, u

b) cneuManbHO TNOATOTOBIEHHbIE COENWHEHHMS MJIH  MOPOIUKH  UIA
U3roTOBNEHHA TakuxX GUAbTPOB. Takue COEAMHEHWSA M NMOPOLIKH BKJIIOYAIOT
HUKeNb WK CIUIaBbl, cogepskamue 60% wunu Gonee HUKENA, OKCHA ATIOMHHMA
unu croiikue x UFg nonHocTsio GTOpHpOBaHHBIE YIIEBOAOPOAHbBIE MOJUMEPH] C
uncroroit 99,9% wunu Oonee, pazmepom uacTul MeHee 10 MKM M BBICOKO#
OJHOPOAHOCTHIO YAaCTHL NO KPYNMHOCTH, KOTOpbl€ CHELHMATbHO NOATOTOBIEHbI
IJIL U3rOTOBNEHHUS ra3oauddy3MoHHbIX GapbepoB.

Kamepnt nugdysopos

CneunanpHO  npenHasHaueHHble  MAM  TOATOTOBJIEHHBIE  IepPMETHYHBIE
LMIMHApHYECKHe cocyapl auaMerpoM 6onee 300 Mm (12 moHMOB) M AIMHOM
Gonee 900 MM (35 mIOiMOB), HIIM NPAMOYTOJIbHBIE COCYABI CPABHUMBIX Pa3MepOB,
MMeIoIIne ONUH BIYCKHOM W ABa BBIMYCKHbIX MaTpyOka, AHAMETP KaKAOro M3
koTopeix Gonee 50 MM (2 mofima), 1A noMeuteHus B HUX razonuddy3HOHHBIX
6aprepoB, usrotoBneHHbie U3 croiikux k UFs MaTepuasioB MM 3aliMIIeHHbIE
NOKPBITHEM U3 HHX, U NpeHa3HaueHHble AJIA YCTAHOBKH B FOPH3OHTAJILHOM HIIH
BEPTHKAJIbHOM MOJIOXKEHHH.

Komnpeccopb! H ra3oqyBKu

CneunanbHO npegHa3HayeHHblE WM TMOATOTOBJIEHHbIE OCEBble, LEHTPOOEKHBIE
WK 00beMHbBIE KOMOPECCOPHI, WK ra30QyBKH C MPOU3BOAMTENLHOCTBIO Ha BCOCE
1 M*/MuH 1 Gonee UFg M ¢ maBlieHHEM Ha BbIXOE IO HECKOJbKMX coTeH klla
(100 dyur/kB. mroiiM), npenHasHaueHHbIe A NOJITOBPEMEHHON 3KCIUTYaTalMy B
cpene UFs ¢ anexrpoasuratesieM COOTBETCTBYIOIIE! MOmHOCTH unu 6e3 Hero, a
TaKXKe OTAeJbHbIE COOPKH TAKUX KOMIIPECCOPOB M rasOqyBOK. OTH KOMIPECCOPHI
¥ rasofyBKM MMeEIOT nepenapn AaejeHus or 2:1 no 6:1 v usroraBnuBaloTCs M3
croiikux k UFs MaTepHanioB WM MOKPLIBAIOTCA HMH.

Ynaoruenns BpamaionMxcqa Bajaon

CneunanbHO NpefHa3HaYEeHHbIE WM MOATOTOBJEHHBIE BaAKyyMHbIE YIJIOTHEHMS,
YCTaHOBNIEHHbIE HA CTOPOHE MMOJAYH U Ha CTOPOHE BBIXONA AN YIUIOTHEHUA Baja,
COEMHAIOIIErO POTOP KOMIPECCcopa WK ra30AyBKH C MPUBOLHBIM JBUraTeNeM, C
TeM uyToOBl O6ecreyuTh HaJeXXHYI0 TIepMETH3aUMIO, NpPeJOTBPALIAIOIYIO
HaTeKaHue BO3JIyXa BO BHYTPEHHIOID KaMmepy KOMIMpeccopa MM Ta30QyBKH,
kotopas HanonHeHa UFs;. Takue ymnoTHeHMss OObIMHO NpPOEKTHPYIOTCS Ha
CKOpOCTbL HaTekanus GydepHoro rasa mexee 1000 cM’/Mun (60 mo#iM®/Mun).

14



5.3.5.

S5.4.

5.4.1.

TenaoodMenuuku aaa oxnaxgenusa UFg

CneuuanbHO mnpeaHa3sHayeHHblE MJIM  NOATOTOBJIEHHBIE TEIUIOOOMEHHHKH,
M3roTOBNeHHble M3 CTOHKMX K UFs MaTepualioB HJIH NOKpPbITbIE HMH (32
HCKJIIOYEHHEM HepiKaBelolleii CTanu), UK MeIblo, HIH MIOObIM COUETaHHEM 3TUX
METAJUIOB U PaCCUYMTaHHbIE Ha CKOPOCTb U3MEHEHMS AaBJIEHHA, OMpPeeNAoIero

yreuky, MeHee 10 Ila (0,0015 ¢pyH1/KB. AIOKM) B yac MpM mepenane AaBlICHUA
100 xITa (15 pyuT/xB. moiim).

CneusanbHO npeaHA3HAYEHHbIE HJIM NOATOTOBJIEHHBbIE BCIOMOraTeJibHbIE
CHCTeMbl, 000pyaoBaHMe H KOMINOHEHTBbI [Jf MCHOJb30BAHHA NPH
razoauddy3nonnom oboramennu

BBOJHOE 3AMEYAHHE

BcnomorarenbHele  cucteMbl, o0opymoBaHHE M KOMIIOHEHTBI  JJIA
razoanuddy3uoHHBIX YCTaHOBOK 1O ofOraleHuo npeacTaBasioT coboit cucreMsl
ycTaHoBKH, HeoOxonumseie s nopaud UFs B rasomuddysuonHyro cOopky, s
CBA3M OTHENbHbIX cOOpPOK Mexay coboi u oOpasoBanms kackamoB (MM
CTyIleHel) C LeNbIo NMOCTENEHHOrO AOCTHXEHUs Goiee BbICOKOTO O0OTalieHus U
u3Bnedenus "npoxaykra" u "xsocroB" UF¢ u3 nuddysroHHbIXx Kackamos. Bsumy
BBICOKOMHEPLIMOHHbIX ~ XapakTepucTHK nH(dy3noHHBIX KackamoB moboe
npepbiBaHHEe WX PaboThi, OCOOEHHO WX OCTaHOBKA, MPHUBOAAT K CEPbE3HBIM
nocneacrBusM. CnenoBaTenbHo, Ha ra3oaud@y3HOHHON YCTAaHOBKE BaXKHOE
3Ha4Ye€HHE MMEIOT CTPOroe U IMOCTOSHHOE MNOANEp>KaHHE BaKyymMa BO BCeX
TEXHOJIOTHYECKUX CHUCTEMaX, aBTOMAaTH4YecKasd 3alliTa OT aBapuii U TO4YHOE
aBTOMAaTHYECKOE PpEryJMpOBaHHE TMOTOKAa rasa. Bce 5TO0 npuBOAMT K
HEOOXONHUMOCTH OCHALIEHUs YCTAHOBKH OOJIBLINM KOJHYECTBOM CITELIHAIbHBIX
M3MEPUTENBHBIX, PErYJIMPYIOLIHUX U YIIPABIIOLIMX CUCTEM.

O6bruHo UFs HcnapsieTcss U3 LUMAMHAPOB, MOMEIIEHHBIX BHYTPH aBTOKJIABOB, W
nojaercs B ra3oobpasHoit (opme K BXOAHBIM TOYKAaM 4Yepe3 CHUCTEMY
KOJUJIEKTOPHBIX TpyOONpPOBOAOB KacKaja. "IIpoayxt" u "xBocte" UFg,
MOCTYMAIOLHE M3 BBHIXOAHBIX TOYEK B BHIE ra3000pasHbIX MOTOKOB, MPOXOIAT
yepe3 CHCTEMY KOJUIEKTOPHBIX TpyOONpoBOMOB Kackada JHOO K XOJOOHBIM
noBymkaM, JH00 K KOMIIPECCOPHBIM CTaHLUMAM, rae rasoobpasHsiii notok UFs
CKMUXaercs M 3aTeM TMOMeLiaercs B COOTBETCTBYIOIUME KOHTEHHEpBl Iist
TPaHCMOPTUPOBKH MM XpaHeHus. Ilockonbky razonndy3voHHas yCTaHOBKA IO
oboramenuro uMeer Oonbwoe konuyectBo rasonudy3HOHHBIX COOpOK,
coOpaHHBIX B KacKajbl, CO3JAIOTC MHOTOKHJIOMETPOBBIE KOJUIEKTOPHBIE
TpyOOIpOBOABI KaCKaZOB C THICAYaMHM CBApHBIX LUBOB, MPHUYEM CXeMa OCHOBHOW
YaCTH UX COEAMHEHUH MHOTOKPATHO nmoBTOpsierca. O0opyaoBaHHe, KOMIIOHEHThI
H CHCTEMBl TPYOONPOBOJOB M3rOTOBJAIOTCA C COOMIOJEHHEM  BBICOKHMX
TpeOoBaHMI K BAKyyM-TUIOTHOCTH M YUCTOTE 00pabOTKH.

CucTeMbl Moaa4YH/CHCTEMbI 0TBOAA "'MpoayKTa' u '"xBocToB'
CreunanbHo npenHasHaueHHble WM TMOATOTOBNEHHbIE TEXHOJOrMYECKHE

cucTeMsl, criocoOHbIe paboTaTh npu AasneHuu 300 I1a (45 dyHT/KB. moitm) MK
MeHee, BKIIIoYas:
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5.4.2.

5.4.3.

5.4.4.

5.4.5.

NUTAOLIHEe aBTOKIAaBbI (MM CHCTEMBI), Hcnonb3yemblie A nogayn UFg B
razoaudPy3HOHHBIE KacKaabI,

necyOnuMaropbl  (MAM  XOJIOAHBIE JIOBYWIKH), HCIOJNb3yeMble  IJIs
sbiBeaeHHst UFs u3 razonudy3sHOHHBIX KaCKaoB;

craiuuu oxiokenusa, rae UFg B rasoobpasHoit dopme u3 kackapma
COKUMaeTCs M OXJTaXIAeTCA 70 XKUAKOrO COCTOSIHHS,

CTaHLMM "NpOAYKTa" MAM "XBOCTOB", MCMOJBb3yeMble AJIA MEpPEeMELICHHA
UF¢ B KOHTEHHEPDI.

CucremMbl KOLIEKTOPHBLIX TPyGonposoxos

CneunanbHO TMpeaHa3HaueHHbIE WK MOATrOTOBNEHHbIE CUCTEMbI TPyOONpPOBONOB
n cucrembl koynekropoB ans yaepxkaHus UFs BHyTpH rasoauddysnoHHbIX
KackajgoB. JTta ceTb TpybonposojoB o6blMHO mpexcrasiiser coboii cucremy c
"nBOWHBIM" KOJIIEKTOPOM, TIAe Kaxnaas s4elka COENMHEHAa C KaXIbIM U3
KOJUJIEKTOPOB.

BakyymHble cucTeMbl

a)  ChneuuanbHO NpPEAHA3HAYEHHBIE JUIM  MOACOTOBJIEHHBIC  KPYMHBIE
BAKYYMHBIE MAarlMCTpaly, BaKyyMHble KONIEKTODHI M BaKyyMHBIE HAaCOCHI
NPOM3BOAUTENBHOCTBIO 5 M /MuH. (175 byT /MuH.) wiu Gonee.

b) BaxyyMmHble Hacochl, CREUMANBHO MpeAHasHa4YeHHbie i paboTel B
coxepxaineii UFs atMocdepe U M3rOTOBJEHHblE M3 ANOMHHMA, HUKENS WU
CIUIaBOB, copepxamux Oonee 60% HMKeNs WM NOKPHITbIE UMH. OTH HaCOCHI
Moryr ObITb MAM POTaUMOHHBIMM, MIH TIOPLIHEBLIMH, MOIYT MMEThb
BbITECHAIOLIME U GTOPHCTO-YriepolHbIe YIUIOTHEHHs, a TakKe€ B HHUX MOIYT
NPUCYTCTBOBATDb CrelMaNbHbie paboune KMIKOCTH.

CrneunaibHble CTONOPHbIE U PEryHpYIomHe KJIANAHBI

CrneuuanbHO  TNpeAHA3HAYEHHBIE MIM  MOATOTOBJIEHHBIE  pPYYHBIE MM
aBTOMATHYECKHE CTONOPHbIE M PEryJUpyrllHe KIanaHbel CWIbQOHHOrO THIA,
n3rotoBieHHble U3 croiikux k UFs marepuanos, quamerpom ot 40 no 1500 mm
(1,5 no 59 nmioiiMOB) ANA YCTaHOBKH B OCHOBHBLIX M BCIIOMOTATEJbHBIX CHCTEMaX
ra3oa1Ppy3sHOHHBIX YCTAHOBOK 1O 00OralleH IO,

Macc-cnexTpoMerpbl/HcToOUHHKH HOHOB At UFg

CneunanbHO nNpelHA3HAYEHHbIE MM  NOATOTOBJEHHBLIE MAarHUTHBIE WM
KBaIpyTOJbHbIE MacC-CIIEKTPOMETPHI, CrOCcOOHbIe NMPOU3BOAUTH MpsAMOii oTOOp
npo6 nozasaemoii Maccel, "nmpoaykra" unm "XBocTos" U3 ra3oBbix NoTokoB UFs
obnaparoiume moJHbBIM HAOOPOM CHIERYIOMMX XapaKTEPUCTHK:

1. yIenbHas paspemanomas cnocobHoCTs no Macce cebitie 320;
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S.5.

2. coacpxart UCTOYHHKH HOHOB, U3TOTOBJICHHBIC W3 HHXpOMa HiIH MOHCIA
WK 38l UIHCHHBIC NMOKPLITUEM U3 HUX, HIIH HUKCIIHPOBAHHBIC,

3. cozep>kaT HOHU3aLMOHHbIE HCTOYHUKH ¢ HoMOapAMPOBKOIi 3NEKTpOHAMHY;
4. COJZIepKaT KOJUIEKTOPHYK) CHCTEMY, MPUTOAHYIO AJIsl U30TOMHOTO aHANH3a.

INOsICHHUTEJIBHOE 3AMEYAHUE

IMepeuncneHHoe BhiLie 060pynOBaHHEe BCTYNAET B HEMOCPEICTBEHHBIH KOHTAKT C
TtexHosoryyeckum razom UFe, nubo HenmocpeacTBEHHO perynupyer NOTOK B
npeaenax Kkackaja. Bce MmoBepxHOCTH, KOTOpble BCTYHMAlOT B KOHTAaKT C
TEXHOJIOTHYECKHM Tra30M, LEIMKOM H3roTaBiuBaloTcs u3 croiiknx k UFs
MaTepHaNioB MJIM NOKPHIBAIOTCA MMHU. [J{na uened pas3zenoB, OTHOCAINMXCS K
razoguddy3MOHHBIM yCTpoiicTBaM, Marepuansl, kopposuecroiikue kx UFg,
BKJIFOYAIOT HEP)KaBEIIUYI CTajlb, AJOMUHMIA, aJFOMMHHEBbIE CIUIaBbl, OKCHI
QJIOMHMHWA, HUKEJIb WM CIUIaBbl, cofepxaiune 60% unu Oonee HUKeENs, a Takke
croiikue k UFs monHoCThO $TOpHPOBaHHBIE YTIICBOAOPOAHBIE MONUMEDHI.

CneunansHo npeéaHa3Ha4YeHHbIE HJIH NnoATroTOBJICHHbIE CHCTEMBbI,
oﬁopynosaﬂue H KOMNOHEHTH! AJIA HCHOJB3OBAHHA HA YCTAHOBKAX
A3POAHHAMHYECKOI'0 060!‘31“01“!’[.

BBOJHOE 3AMEYAHHE

B npoueccax aspoauHamuyeckoro oborameHus cmech razoobpaszHoro UFg u
Jerkoro rasa (BOZOpPOA WM renuii) CKUMaeTcs M 3aTeM IpOIMyCKaeTcs uepes
pasmeNsolMe 3JIEMEHThl, B KOTOPHLIX M30TONHOE pa3jiejieHue 3aBepLIaeTCs
NOCPECTBOM TMONyYEHHs OONbIMX LEHTPOOEXKHBIX CHJI 10 TEOMETPUH
KPUBOJIMHEIHOHN cTeHkH. YcnemHo paspaboTaHbl fBa mpolecca 3TOro THUMA:
NpollecC COMIOBOrO pasfeNeHHs M mpouecc BuxpeBoit TpyOku. [Jna oboumx
NpPOLECCOB OCHOBHBIMH KOMIIOHEHTAMH KacKafia pa3felieHHs  sBISIIOTCA
HWIMHIPHYECKHE  KOpMyca, B  KOTOpPBIX  pa3MelleHbl  CrHeLHanbHble
paslenuTenbHble 3NeMeHThl (COmia WM  BUXpeBble TpPyOkM), Tra3oBbI€
KOMIpeCCOpbl U TEMNOOOMEHHHMKH A yhaJieHHs oOpasyrollerocss mpu CXaTuu
Terna.  [JIng a’pomMHaAMM4eCKMX YCTaHOBOK TpeOyercs wuenblit psan Takux
KackafioB, TaK YTO HX KOJHYECTBO MOXXET CJIY)XHTb BaXXHBIM yKa3aTeneM
KOHEYHOr0 HCNonb3oBaHMsA.  IIOCKONBKY B a’pOAMHaMH4YECKOM MpoLecce
ucnonssyercs UFs, moBepxHoctH Bcero obopynoBaHus, TpyOonpoBomoB H
M3MEPUTENbHBIX NMPUOOPOB (KOTOpHIE BCTYMAKOT B KOHTAKT C ra3oM) AOJIKHBI

H3roTaBNIMBATBCA M3 MATCpHUAJIOB, COXPaHSIOLIMX yCTOﬁqHBOCTb TNPH KOHTAKTC
CLTFa.

ITOSJCHUTEJIbHOE 3AMEYAHUE

IlepeuncyieHHble B HAacTOsAIIEM  pa3fene  3JMEMEHThl  BCTYMAawT B
HEMOCPEAICTBEHHbI  KOHTakT ¢  TexHomorumdeckum rasom UFg nmbo
HEMOCPEACTBEHHO PEryJMpyIOT MOTOK B mpedeniax kackada. Bce moBepxHoOCTH,
KOTOpble BCTYMAlOT B KOHTaKT C TEXHONOTHYECKHMM TIa3oM, LEITHMKOM
u3rorasauBaroTcs U3 croiikux k UFg maTepuanoB, WNH 3amUILEHbl MOKPHLITHEM
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5.5.1.

5.5.2.

5.5.3.

5.5.4.

U3 Takux Martepuanos. [Jlnd wueneil paspena, OTHOCAIIErOCA K 3JIEMEHTaM
aspoamHamuyeckoro oboramenus, kopposuectoiikue k UFg Marepuansl,
BKJIIOYAIOT MEIb, HEPXKABEIOWIYIO CTajb, ANFOMMHUMH, aNIOMHMHHEBBIE CILIaBbI,
HMKeNb WIIM CIUIaBhl, coaepxamue 60% unu Oosee Hukems, a Takke CTOHKME K
UF¢ nonHocTio GTOPUPOBaHHEIE YIIEBOAOPOAHBIE MOJHUMEDPBI.

Pa3zgenureibHbIE COILIA

CneumanbHO npeaHasHayeHHEIE WM NOATOTOBJIEHHBIE pa3feNnHTeNbHbIE COILIA H
nx cOopku. PasgenurenbHble COMIa COCTOAT M3 MLIENEBHAHBIX M3OTHYTHIX
KaHAIOB C paauycoM wusruba menee 1mm (oObrdHO oT 0,1 no 0,05 mm),
koppo3uecroiikux k UFs, 1 MMEOLMX BHYTPEHHIOIO PEXYLYI0 KPOMKY, KOTOpas
paszesnsieT npoTeKarolluil Yepes COMIo ras Ha Ase (ppakLuu.

Buxpesbie TpyOkn

CneumanbHO MpegHa3HAuYeHHbIE WM MOATOTOBJIEHHbIE BHXPEBblE TPYOKH M mx
cOopku. BuxpeBbie TpyOKM HMEIOT LIIMHIAPHYECKYIO WIH KOHycOOOpasHyio
¢dbopMy, usrotosyieHbl u3 kopposuectoiikux x UFs MaTepHanoB MM 3alIMLIEHEBI
TIOKPLITHEM M3 TaKUX MaTepHaNoB W HMeloT Ahamerp ot 0,5 cM no 4 cMm npu
OTHOLIEHHH ANMHBI K auamerpy 20:1 mwin MeHee, a Takke OAHO WM Oonee
TaHMeHLMAJIbHOE BXOJHOe oTBepcTHe. TpyOku MOryT ObITh OCHaleHbl OTBOJAMH
COMJIOBOTO THIa Ha OHOM MIH Ha 000MX KOHLaX.

ITOACHHUTEJILHOE 3AMEYAHHE

ITuratenbublii ra3 MOCTynaer B BHXpeBYylO TpyOky MO KacaTesbHON C OXHOTro
KOHLIA MJM 4epe3 3aKpyuMBAalOU[HE JOMAaTKH WM 4Yepe3 MHOTOYMCIIEHHbIE
TaHT€HLHAIbHbIE BXOAHBIE OTBEPCTHA BAOJb TPYOKH.

Komnpeccopb! H razoayBKH

CrneunanbHO NMpeRHa3HaYeHHbIe WM TMOATOTOBJIEHHbIE OCEBbIE, LEHTPH(yXKHbIE
unu  oObeMHbBlE KOMMPECCOpbl MWIM Ta30QYBKH, HW3TOTOBNEHHBIE U3
xoppo3suecroiikux k UFs MaTepuanoB, Wid 3alllMUIeHHbIe MOKPLITHEM M3 TaKHX
MaTepHasioB, NPOM3BOANTENIBHOCTHIO Ha Bxoae 2 M°/MUH umu Gonee cmecu UFs u
HecywuIero rasa (BOZOpOA WIIM reliuii).

NOACHHUTEJILHOE 3AMEYAHME

Taxue xommnpeccopbl M ra3ofyBku OOBIYHO MMEKT nepenajg AaBieHusa ot 1,2:1
1o 6:1.

YIIoTHeHHA Bpamalolinxca BajloB

CneunanbHO  mNpeAHasHayeHHbIE WM TMOATOTOBJIEHHBIE  YIUIOTHEHWS
BPaLIAIOLIMXCS BAJIOB, YCTaHOBJIEHHbIE HA CTOPOHE MOJAa4YM U Ha CTOPOHE BLIXOAA
BNA  YIUIOTHEHUSA Bajla, COEIMHAIOIUETO POTOpP KOMIpeccopa WIM pOTOp
rasofyBKH C NPHBOOHBIM ABUrateneMm, ¢ TeM 4TOOBI OOECNeYHTL HaAeKHYIO
repMeTH3al{Io, MNPEAOTBPALIAIOUIyl0 BBIXOJ TEXHOJOTHMYECKOr0 Trasa MM
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5.5.5.

5.5.6.

5.5.7.

5.5.8.

HaTekaHHE BO3[AyXa MM YIUIOTHAIOLIEro ra3a BO BHYTPEHHIOIO KaMmepy
KOMIIpeccopa WK ra3oxyBKH, KoTopas 3anonHeHa cMechio UFg 1 Hecyluero rasa.

Ten1000MeHHHKH JIAl OXJIAKACHHS ra3a

CneunanbHo MpeAHa3HaYeHHbIE WJIH TMOATOTOBJIEHHBIE TEMIOOOMEHHUKH,
U3rOTOBJIEHHBIE H3 KOopposuecToMkux k UFs MarepuasioB MIM 3alMLICHHbIE
MOKPLITHEM M3 TAKUX MaTEpHAJIOB.

Koxyxu pa3aensiouux 3JieMeHTOB

CneunanbHO npenHa3HaueHHblE MIM IMOATOTOBIEHHBIE KOXYXHM pa3fesuIIoLInX
3JIEMEHTOB, H3rOTOBJIEHHble M3 koppo3uecroiikux k UFg Mmarepuanos wumu
3AIMMINEHHBIX MOKPLITHEM M3 TakUX MaTepuajoB, Ul TNOMELIEHHs B HHX
BHUXPEBBIX TPYOOK UNH pa3AeNHTENbHBIX COMEI.

NMOACHUTEJIbHOE 3AMEYAHWE

3TH KOXKYXH MOTYT NPEACTaBNATL cOOOM LNUIMHAPUYECKHE KaMephl JHAMETPOM
6onee 300 MM 1 nuHO# Gonee 900 MM MU MPAMOYTONbHbIE KAMEPHI CPABHUMBIX
pa3MepoB U MOTyT ObITh NpeaHa3Ha4YeHBb! Ui YCTAHOBKH B TOPU3OHTAJIbHOM WJIH
BEPTHKAILHOM TOJIOKEHHUH.

Cucrembl noaauu/cucreMsl 0TBoAa "'mpoaykra’ u "'xBocToB"

CneuuanbHO npeaHa3HayeHHble WM MOATOTOBJIEHHLIE TEXHOJOTHYECKHe
CUCTEMBbI WJIH 00OpyaOBaHHe I OOOraTHUTENbHBIX YCTAHOBOK, M3rOTOBJIEHHbBIE
u3 kopposuecroiikux kK UFs MaTepnanoB UM 3aluMILeHHbIX TOKPbITHEM M3 TaKHUX
MaTepHalioB, BKIKOYAIOLIHE:!

a)  TMTAOIHE ABTOKJABHI, MEYM WIH CUCTEMBI, UCHONb3yeMble Ajs MOAayH
UF nna npouecca oOorateHus;

b)  mecy6numaropst (MNM  XONOAHBIE JIOBYLIKH), HKCIONb3yeMBlE I
BoiBeneHUs Harpetoro UFs u3 mpouecca oborateHus st MOCJIeAYIOUIero
nepeMelLeHus;

c) CTAaHUMH OTBEPXKACHUS WIM OXKMWXKEHMs, WUCIOJb3YEMbIE JIs BBIBENCHUA
UF¢ u3 npouecca oboramenus mytem cxatus u nepesoga UFs B xuakyro
WIH TBEpayIo GopMy;

d) cTaHuMM "mpomykra" WM "XBOCTOB", HUCMOJIb3yeMble IS NepeMelleHus
UFs B KOHTEHHEpHI.

CHcTeMBI KOLIEKTOPHBIX TPYGoniposoaos
CrneunanbHo npefHa3HaYeHHbIE MM MOATOTOBJIEHHBIE CHCTEMBI KOJLIEKTOPHBIX
TpyOOMNpOBOJOR, U3rOTORJIEHHbIE U3 kOoppo3uecToiikux k UFs Marepuanos wiu

3alMUICHHbIC TOKPLITHEM M3 TakWX Martepuanos, ans yaepxkanuss UFs sHyTpH
a3pOaMHAMUYECKHX KackKafoB. JTa ceTh TPpyOONmpoBOAOB OOBINHO NMpEeACTaBsET
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5.5.9.

3.5.10.

5.5.11.

5.5.12.

coboit cucreMy ¢ "ABOWHHBIM" KOMNEKTOPOM, e KaXAabiii Kackaj WnW rpynmna
KaCKaJl0B COEAMHEHBI C KaXXIbIM U3 KOJIEKTOPOB.

BaxkyymHbIe CHCTEMBI H HACOCHI

a) CneunanbHO npenHa3sHAYEHHBIE MWJIH MOATOTOBIEHHBIE BaKyyMHbIE
CHCTEMBI, TIPOM3IBOJMTENLHOCTLIO HA BXOZE 5 M'/MUH MiH GoNee, COCTOAINNE M3
BaKYYMHBIX Marucrpayeii, BAKyyMHbIX KOJUIEKTOPOB M BaKyyMHBIX HacocOB, U
npenHasHayeHHble AJs paboTel B conepxxkauux UFg ra3oBeix cpenax.

b)  BakyyMHbIe HacOCHI, CELHAILHO NPeAHA3HAYEHHbIE MM NOATOTOBJEHHbIE
misi pabotet B comepxammx UFs ra3soBbIx cpemax M M3rOTOBJIEHHbIE U3
kopposuecroiikux k UFs MaTepuaJloB WIM 3aIMILEHHBIX MOKPHITHEM W3 TaKHX
MaTepualoB. B 3THx Hacocax MOryT HCNOab30BaThCA (TOPHCTO-YrieponHsie
YIUIOTHEHHS M ClleLHajibHbie paboune XKUAKOCTH.

CneunanbHble CTONOPHbIE H PETYJHPYIOUIHE KJIATIAHbI

CreunansHble  npeqHa3Ha4Ye€HHble MAM  TOATOTOBNEHHBIE  PyYHble MU
aBTOMAaTH4YeCKHE CTOMOPHbIE M PEryiupyIOUlHe KJIaNmaHbl CHIIb(OHHOIO THIIA,
M3rOTOBJIEHHble M3 KOppo3HecToikux k UFs MaTepuasoB WM 3alllUHIEHHbIE
MOKPBHITHEM U3 TAKHX MaTepPHAJIOB, IHaMeTpoM oT 40 1o 1500 MM s MOHTaxa B
OCHOBHBIX W BCTMIOMOTaTelbHbIX CHCTEMaX YCTAaHOBOK a3POAMHAMHUYECKOTO
oboraueHus.

Macc-cniekTpoMerpbl/HcToOuHHKH HOHOB aja UF;

CnenuasbHO mNpeAHa3sHaY€HHbIE WK  [OATOTOBNEHHBlE MAarHUTHbIE WIIH
KBaJpYMNoJbHbBIE MacC-CIIEKTPOMETPBI, COCOOHBIE MPOM3BOAMTL NPAMOi oTOOp
npo6 nopasaemoii Maccel, "NMpoaykTa’ wiK "XBocToB" U3 razosbix notokoB UFs u
obnaparomyre nonHeIM HaGOPOM ClEeMyIOHIMX XapaKTEPUCTHK:

1. yAenbHas paspeLiarlas cnocobHocTs no Macce cabiie 320;

2. concpXat UCTOYHHUKHU HOHOB, H3rOTOBNCHHBIE W3 HHXpOMA HJIM MOHEIA
HJIK 3AIMHIICHHBIC NMOKPBITUEM U3 HUX, WJIK HUKCIINPDOBAHHBLIC,

3. COep>KaT HOHM3ALIMOHHbIE HCTOYHHKH ¢ 60MOapAMPOBKOH 31€KTPOHAMM;
4. COZlepKaT KOJUIEKTOPHYIO CUCTEMY, NPUTrOAHYIO AJis H30TOMHOTO aHaJu3a.
Cucremsi otaenenns UF; oT Hecymero raza

CneuuanbHO npefiHa3HaY€HHbIE€ WIM [OArOTOBJIEHHBIE TEXHOJIOTHYECKHE
cucreMbl A otaenelus UFs oT Hecyiero rasa (BoAopona Wi reius).

I[TOACHHUTEJIbBHOE 3AMEYAHHE
OTH cHCTeMEl TMpeaHa3HayeHbl 1A CokpaumieHus conepxkanusa UF¢ B HecylleM

raze IO OAHONH 4YacTM Ha MMJUIMOH WM MEHee W MOrYT BKJIKOYaTh Takoe
obopynoBaHHe, Kak:
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5.6.

a)  KPMOTeHHblE TETUIOOOMEHHHUKHM M KPHOCENAapaTophl, CIOCOOHBIE CO3NaBaTh
Temnepatypsl -120°C unn MeHee, WK

b) 6noku KPHUOT€HHOTO OXJIAKACHMS, CrocoOHble cO3/aBaThb
temneparypsl -120°C unu Menee, Uiu

c)  6noku pa3meNuTENbHBIX COTIEN WJIM BUXPEBbIX TpyOok ansa otaeneHus UFg
OT HECYyLIero rasa, Him

d) xonoausie noeyuwku UFs, cnocoGHble co3aaBath Temmneparypsl -20°C uiu
MeEHee.

CneuMaibHO  mpeaHa3’HAYeHHbIE MM  NOATOTOBJEHHbIE  CHCTEMBI,
ofopynoBaHHe M KOMIIOHEHTHI [AJSI MCHOJB30BAHMA Ha YCTAaHOBKAX
XHMHYECKOro o0MeHa HJIH HOHOOOMEHHOro oforaienus

BBOJ/THOE 3AMEYAHHE

HesHauuTenpHOE pasnuiMe M30TOMOB ypaHa MO Macce NPUBOAMT K HeGONbLIMM
HU3MEHEHUSIM B pPaBHOBECHMM XMMMYECKMX peakLMid, KOTOpbleé MOIyT
HCIMONIb30BaTbCA B Ka4eCTBE OCHOBBI [UIA pasfciieHMs H30TONOB.  YCHELIHO
pa3paboTaHo fABa Mpouecca: KMAKOCTHO-XHMIAKOCTHBI XUMHUYeckuit oOMeH M
TBEPAO->KUAKOCTHBIH HOHHBII 0OMeH.

B mpouecce >XHAKOCTHO-KHAKOCTHOTO XMMHYECKOro OOMeHa B TpPOTHBOTOKE
MPOUCXOAUT B3aUMOAEICTBHE HECMELUMBAIOLIMXCH >XUAKMX (a3 (BOAHBIX WM
opraHudeckux), uto npuBoAMT K 3¢¢eKTy KackafMpOBaHUA ThICAY CTagMi
pasneneHwsi. BopnHas ¢asa cCOCTOMT M3 XJIOPHMAA ypaHa B pacTBOPE COJIAHO
KMCIIOTBI, oOpraHuyeckas ()aza COCTOMT U3 3KCTpPAareHTa, COAEpKallero XJIOpPHA
ypaHa B OpraHM4eCKOM pacTBOpHTENE. KoHTakTHEIMM ~ ¢uIBTpPaMH B
pa3sfenuTeNbHOM KacKafieé MOTYT SBJATHCA KUAKOCTHO-KHAKOCTHbIE OOMEHHbIE
KOJIOHHBI (TakHe, Kak MMIYJbCHbIE KOJOHHBI C CETYaTbIMH TapelKkaMu) WM
XHOKOCTHbIE LEHTpHQYXHbIe KOHTakTHblie GuupTprl. Ha ofoux koHuax
paszeNuTeNbHOro Kackaja B uesix obecreyeHus peduiokca Ha KadKAOM KOHLE
HeoOXOAMMBI XMMHYeCKHe TnpeBpalieHHs (OKHCIEHHE W BOCCTaHOBJIEHHE).
I'naBHas 3a7a4ya KOHCTPYKLMHM COCTOMT B TOM, YTOOBI HE HOMYyCTHTDb 3arps3HEeHMsA
TEXHOJNOTMYECKHX NMOTOKOB HEKOTOPHIMM MOHAaMH METALIOB. B cBA3M ¢ 3THUM
MCTIONIB3YIOTCSI TIACTHKOBbIE, MOKPBHIThlE IUIACTMKOM (BKJIOYas INpPHUMEHEHHE
¢TOPHPOBAaHHBIX YrJIEBOXOPOAHBIX MOJNMMEPOB) W/HIM TIOKPBITIE CTEKJIOM
KOJIOHHBI ¥ TPYOOTIpOBOBL.

B TBepHO-XHMIKOCTHOM HMOHOOOMEHHOM mnpouecce oboraueHHe AOCTUraeTcs
nocpesAcTBOM aacopOuuu/necopbumu ypaHa Ha CHEUMaNbHOH, O4YeHb ObICTPO
neiicTeyromeii MoHooOMeHHOW cmone win ancopOente. PacrBop ypaHa B
CONAHOM KHUCJIOTE M JApPYrHeé XMMHUYECKHE peareHTbl NpOINYCKalOTCA uepes
LUMJIMHApHYECKHEe O0OraTUTeNbHbIE KOJIOHHBI, COIEpXKalihe YIUIOTHEHHbIE CIIOH
ancopbenra. J{nsa nmoanepskaHus HEMpPEPBIBHOCTH NpoLecca HeoOxoauMa cucrema
pedutokca B Lensx BbICBOOOXKAEHHsA ypaHa u3 amcopOeHTa 06paTHO B XKHMIKMiA
MOTOK, ¢ TeM utobbl MOXHO Gbino cobpare "mpomykr" u "xBocThl". JTO
OOCTMraeTcs MNyTeM MCIOJNIB30BaHUS TNOIXOMSLIMX XMMHYECKHX PpEarcHTOB
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5.6.1.

5.6.2.

5.6.3.

BOCCTaHOBJIEHMS/OKMCIIEHM,  KOTOpbie  TOJIHOCTBIO  PEreHepupyloTCss B
pa3zeNbHbIX BHEUIHUX MET/SIX M KOTOPbIE MOTYT YaCTHYHO pEereHepHpoBaThCs B
CaMHUX M3OTONHBIX pasaenurenbHbIx konoHHax. IlpucyrctBme B mporecce
rOpsSYMX KOHLEHTPHPOBAHHBIX PacTBOPOB COJNSAHOH KHCNOThI Tpebyer, 4TOOBI
oGopynoBaHHe OBUIO M3rOTOBJIEHO M3 CHELMANbHBIX KOPPO3HECTOMKHX
MaTepHaJIOB WIH 3alHLIEHO MOKPLITHEM U3 TAKHX MaTEPHaNIOB.

JKuaKOCTHO-KHIKOCTHbIE 00MEHHbIE KOJIOHHBI (XMMH4eCKHii 06MeH)

IIpoTHBOTO4YHBIE KHMAKOCTHO-XMAKOCTHhIE OOMEHHBIE KOJOHHBI, HMEHOLIHE
MEXaHHYECKHI CHJIOBOH BBOJ (T.€. MMITYJIbCHBIE KOJIOHHBI C CETYaTbIMH
TapelKaMH, KOJIOHHBI C  TapejkaM{,  COBEPUIAIOIIMMH  BO3BPAaTHO
MOCTynaTeNbHble [ABW)KEHMA, W KOJOHHbl C BHYTPEHHMMH TYpOMHHBIMH
CMECHTEJIMH), CMELMaJbHO TpeHa3HaueHHble WIH MOATrOTOBJIEHHBIE JUIA
oboraiesus ypaHa C MCHOJNb30BaHHEM mNpolecca XMMHueckoro obmena. J[lis
KOPPO3HOHHOM YCTOMYMBOCTH K KOHLIEHTPHPOBAHHBIM pacTBOpaM COJITHOH
KHCJIOTBl 3TH KOJIOHHBl W WX BHYTPEHHHE KOMIIOHEHThl H3IOTOBJICHBI M3
MOOXOMAIIMX IUIaCTMKOBEIX MaTepHanoB (Takux, Kkak (QTOpPHpOBaHHBIE
yrJIEBOOOPOAHBIE TIOJIMMEPBI) WK CTEK/Ia WM 3aLIMINEHbl TIOKPHITHEM W3 TaKHX
MmarepuanoB. KonoHHBbI cnpoekTHpoBaHbl Ha kopoTkoe (30 cekyHA W MeHee)
BpeMs MPOXOAEHUA B KaCKaJe.

HenrpudyxHble  KHAKOCTHO-KHIKOCTHBbIE  KOHTAKTHBIE  (QHILTPHI
(xumuyeckuit oGmen)

LleHTpudyKHBIE >KHIKOCTHO-)XHAKOCTHbIE KOHTaKTHblE (QMILTPBI, CHELHAIBLHO
NpefHa3HaueHHblE MM NOArOTOBNEHHBIE A  OOOramieHWs ypaHa C
MCIIONb30BaHHEM TIpollecca XMMHYeckoro obmeHa. B TakMX KOHTaKTHBIX
&buneTpax HCNOJNB3YETCs BpPAUICHHE IS TMOJYYEHHSA OPraHHMYECKHX H KMAKHMX
MIOTOKOB, a 3aTeM LEeHTpoOexHas cuna 1 pasaenenus ¢as. Jins koppo3uOHHOM
CTOMKOCTH K KOHLICHTPHPOBaHHBIM PacTBOpPaM COJAHOM KHCJIOTHI KOHTaKTHbiE
($uNbTPBl W3TOTABJIMBAIOTCH W3 COOTBETCTBYIOINMX TUIACTMKOBBIX MaTepHAJIOB
(Taknx, xak (TOpMpOBaHHBIE YIJIEBOJOPOAHBIE MOJHMEPHI) WIH MOKPHIBAOTCA
uMH MK cteioM. HentpudysxHble KOHTaKTHbIE PUIBTPBI CIPOEKTHPOBAHBI HA
kopoTkoe (30 cekyHI UM MEHee) BpEMA NMPOXOXKIAECHHSA B KacKaje.

Cucrembl 1 000pya0OBaHHE 1JI51 BOCCTAHOBJICHHS YPaHa (XHMHYeCKHH 00MeH)

a) CreumanbHo  npegHa3zHauyeHHbHIE  MJIM  TMOATOTOBJEHHbIE  A4EHKH
3NEKTPOXUMHYECKOrO BOCCTAHOBJICHUS IjI BOCCTAHOBJIEHHMS YpaHa M3 OLHOTO
BAJEHTHOrO COCTOsSHMA B Hpyroe aisi oforauleHuss ypaHa C MCMOAL3OBaHHEM
npoliecca XMMH4YeCcKoro obMeHa. MarepHaiibl sueek, HaXOAALIMECsH B KOHTAKTe C
TEXHOJIOTHYECKUMH  PacTBOPaMH, IOJKHBI ObITb  KOPPO3MECTOMKMMH K
KOHLEHTPHPOBaHHBIM PaCTBOPaM COJISTHOM KHUCIIOTHI.

TTIOACHUTEJIbHOE 3AMEYAHUE
Katonnblii oTcek sA4eHKH NOMXKEH ObITh CMPOEKTHPOBAaH TaKUM OOpa3oM, 4ToObI

TpEeAOTBPATHTh NOBTOPHOE OKHCJEHHE ypaHa A0 Gonee BHICOKOrO BaJIEHTHOTO
cocrosaHus. Jlns yaepkaHus ypaHa B KaTOZHOM OTCEKe siueiika MOXET MMETb
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5.6.4.

5.6.5.

HETIPOHHLAEMYI0 aHa(parMeHHy0 MEMOpPaHy, H3TOTOBJICHHYIO U3 CHELHaIbHOTO
KaTHOHHO-0OMeHHOro Marepuana. KaTog COCTOMT M3 COOTBETCTBYIOLIETO
TBEPAOro NMPOBOAHHMKA, TAKOTO, Kak rpadur.

b) CneunansHo mnpeAHa3HaYeHHblE WIM TNONrOTOBIEHHBIE CHCTEMbI IUIS
useieuenns U™ U3 opraHMueckoro mMoToka, PEryiMpOBaHMS KOHLEHTDALUHU
KUCJIOTHI Y I 3alOJIHEHUS SUEeeK SJEKTPOXUMUUYECKOTO BOCCTAHOBJIEHWS Ha
NPOU3BOACTBEHHOM BBLIXOJIE Kackaza.

IMOACHUTEJIbHOE 3AMEUYAHUE

OTH cUCTEeMBl COCTOAT M3 OOOpYINOBaHMsA DKCTPaKUMUM PAaCTBOPHMTENEM JUIs
otronku U™ u3 opranuueckoro mnotoka B XHOKMil pacTBOp, 0OOpymOBaHHS
BbIMAPUBAaHUS W/UNK Apyroro obGOpymOBaHMS AN AOCTHXKEHMA PEryIUPOBKH H
KOHTPOJISL BOAOPOAHOTO MOKAa3aTes, U HACOCOB WM APYTUX YCTPOICTB MepeHoca
IUIS1 3AMIOJIHEHMS STUEEK DJIEKTPOXUMHYECKOrO BOCCTaHOBJeHUs1. OCHOBHas 3afja4ua
KOHCTPYKLIMM COCTOUT B TOM, YTOOBI u30exxaTh 3arps3HeHUs] FIOTOKA >KUAKOCTH
WOHaMM HeEKOTOpbix MeTajuioB.  CnenoBarenbHo, Te 4acTH obopyxoBaHMs
CUCTEMBI, KOTOpbleé HAaXOAATCS B KOHTAKT€ C TEXHOJNOTUYECKHM IOTOKOM,
W3TOTABJIMBAKOTCA M3 COOTBETCTBYIOLUUX MAaTepUaNioB (TakuX, Kak CTeKJo,
¢bTOpUpOBaHHbIE YriIEBOAOPOAHbIE MONUMeEpHL, cyibdar nonudenuna, cynppoH
nonu3dupa M NPONUTaHHBIH CMOJNON rpaduT), WIH 3aIUMLIEHBI MOKPHITHEM U3
TaKHX MaTepHaJIOB.

CHcTeMbl NOATOTOBKH NHUTAHUA (XHMHYECKHiT 00Men)

CreuyanbHO  npegHa3Ha4YeHHbIE WM TMOATOTOBJIEHHBIE  CUCTEMBI  JUIA
NPOU3BOMACTBA NMHUTATENbHBIX PAaCTBOPOB XJOpHAAa ypaHa BHICOKOM YMCTOTHI A
YCTaHOBOK 110 pa3fieJIEeHHIO U30TOMNOB ypaHa METOIOM XHMHUYECKOT0 OOMeHa.

ITOACHHUTEJILHOE 3AMEYAHHUE

3TH cucreMbl cocroaT M3 OOOpyHOBaHMS AN pPacTBOPEHHS, SKCTPAKLUM
pacTBOpUTENEM H/WIM HOHOOOMEHHOro OGOpYHOBaHMS INA OYMCTKH, a TAKXKe
3NEKTPOIMTUYECKHX sueek AN BoccTaHoBieHus U™ wmm U™ B U, B atmx
cHCTeMax MPOU3BOAATCA PACTBOPHI XJIOPHAA YypaHa, B KOTOPBIX COHEPIKHUTCS
JIMIOb HECKOJIBKO YacTeil Ha MUJTMOH METAJUIMYECKUX BKIIOYEHHH, TakuX, Kak
XpOM, >keNie30, BaHaauii, MOMMOAEH M APYrMX ABYXBANEHTHBIX UX KaTHOHOB WM
KaTUOHOB C Ooiblueii BaJeHTHOCTHIO. KOHCTPYKUMOHHBIE MaTepHaibl IS
3MIEMEHTOB CHCTeMbl, B KOTOpoit o6paGarhBaetcs U™ BbICOKOH YHCTOTHI,
BKJIIOYAIOT CTEKNO, (JTOPUPOBaHHBIE YTIJIEBOAOPOAHBIE TIOJMMEpPBI, IpadurT,
MOKPBITHI MOJWBUHUII-CYNb(PAaTHBIM MK MOIUAGHUP-CYILGOHHBIM TUIACTUKOM H
MPOTNUTAaHHBIA CMOJIOH.

Cucremb! okHcaenns ypaHa (xumuieckmii o6men)

CrieuanbHO npeAHa3sHau€HHbIE MM TIOATOTOBJIEHHBIE CUCTEMBI ISl OKHUCJIEHUS
U® 8 U™ ansa BO3BpALLUECHUs B KacKaj pasZielieHHs U30TONOB ypaHa B MpoLecce
oborauieH1us MeToI0M XUMHUYECKOTO 0OMeHa.
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5.6.6.

5.6.7.

5.6.8.

ITOACHUTEJIbHOE 3AMEYAHME
3TH cucreMbl MOTYT BKJIIOYATh TAKHE 3JIEMEHTHI, Kak:

a)  obopynoBaHMe IJisi KOHTAaKTHMPOBaHHA XJIOPa M KHMCIOpPOAa C BOAHBIMH
s¢pdmoentamu u3 obopynoBaHMs pasfieNeHMs HM30TONOB M 3KCTPaKLUH
o0pasoBaBiierocs U™ B  obenHeHHBbIi OpraHMYecKHii MNOTOK,
BO3BpAlLAOLIKiicA U3 NPOM3BOACTBEHHOIO BBIXOAA Kackaja,

b)  obopynoBaHue, KOTOPOE OTAENIET BOAY OT CONAHO KHCIOTHI, YToOBI BOa
M KOHLEHTPHPOBaHHas COJIsiHAA KMCJIOTa MOTJIH Obl ObITh BHOBbL BBEAEHHI B
NPOLIECC B HY>KHBIX MECTaX.

Boictpo pearupyomue HOHOOOMeHHBIE CMOJIbI/aACOpPOeHTHI (MOHHDLIH
obmen)

BricTpo pearupyromue HOHOOOMEHHBIE CMOJbI WM agCcOpOeHTHI, CreLuaNbHO
npefHa3Ha4YeHHblE MJIM TOArOTOBJNEHHble JUa oforamieHus ypaHa C
HCTNIONIE30BAHMEM IIpOLiECCa HOHHOrO OOMEHa, BIUIIOYas NOPUCTbIE CMOJIbI
MaKpOCeT4aToil CTPYKTyphl WMIH MeMOpaHHBIE CTPYKTYphl, B KOTOPBIX
aKTUBHbIE TpYMNbl XUMH4YECKOro oOMeHa OrpaHM4eHbl TMOKPbITHEM Ha
NOBEPXHOCTH HEAKTUBHON INOPHCTOH BCIOMOTraTeJIbHOM CTPYKTYpBI, M IpyrHe
KOMIIO3UTHBIE CTPYKTypbl B mo0oH mnpuemineMoi ¢opme, BKIIIOYAS YACTHLIbI
BOJIOKOH. OTH MOHOOOMeHHbIe CMOJIbL/aACOpPOEeHTHl MMeloT auameTpsl 0,2 MM
MJIM MeHee H JOJDKHBI ObITh XMMHYECKH CTOMKHMM IO OTHOIUEHHIO K PacTBOpaM
KOHLICHTPUPOBAaHHOH COJAHOH KHCIOTbI, @ TaKXke JOCTaTOYHO TMPOYHBI
dusuuecku, ¢ TeM YTOOBI WX CBOWCTBA He YXYAIUIAJIMCh B OOMEHHBIX KOJNOHHAX.
CMonsr/ancopOeHTh CenMaibHO NpefHAa3HA4YEeHbl A TMOJYYEHHS KHHETHKH
o4eHb ObICTPOro o6MeHa H30TONOB ypaHa (IJIUTENBHOCTH MOyoOMeHa MeHee
10 cexynn) M o6nagaloT BO3MOXHOCTLIO palotaTh mnpu TeEMnepaTtype B
aunanasone ot 100°C mo 200°C.

HonooOMeHHbIe KOJIOHHDLI (HOHHBIH 00Men)

Ilunuuapuyeckne KOJNOHHBI AunamerpoM 6Oonee 1000 MM Il yaoepxkaHHA H
MOJUIEPXKAHMUA  3AMOJIHEHHBIX CHOEB  HMOHOOOMEHHBIX  CMOJ/anCcopOeHTOB,
CreUMabHO TIpeHa3HaYe€HHbIE MM MOArOTOBJIEHHbIE [ oforaujeHns ypaHa ¢
HCIONIB30BaHHEM HMOHOOOMEHHOrO Mpolecca. ITH KOJOHHBI M3rOTOBJIEHBI M3
MarepuanoB (TakuX, Kak THTaH HJIM (QTOPHUPOBAHHBIE YIJIEBOAOPOAHbBIE
TIOJIMMEpBI), CTOMKMX K KOppO3HH, BBI3bIBaEMOIit pacTBopamu
KOHLIEHTPUPOBAHHOH COJISIHOM KHMCJOTBI, MM 3allMLIEHb] TIOKPHITHEM M3 TaKUX
MarepHanoB U cnocobHb paboTaTk mpu TemmepaTtype B auanaszone ot 100°C nmo
200°C u naBnenuu Beime 0,7 MITa (102 ¢yHt/kB. Aroiim).

Honoobmennblie cucTeMbl peduiiokca (HOHHBIH 06MeH)

a) CneunanbHO TIpefHa3HAY€HHblE WJIM  TOArOTOBJICHHBIE  CHUCTEMBI
XMMHYECKOr0  MJM  3JIEKTPOXHMHUYECKOrO  BOCCTAHOBJIEHMS  IUIA
pereHepaLmm pearenTa(oB) XHMH4€ECKOTO BOCCTaHOBJICHUS,
ucnone3yeMoro(bix) B Kackafiax HOHOOOMEHHOT0 0GOoraleHns ypaHa.
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S.7.

b) CneuuanbHo mnpenHasHayeHHbIE WM  MOATOTOBJIEHHbIE  CHCTEMBI
XHUMUYECKOTO WJIM 3JIEKTPOXUMHYECKOTO OKMCIEHHs JUIA pereHepaLuu
peareHTa(OB) XMMHYECKOTO OKHMCJIEHHsS, MCTONb3yeMoro(brx) B Kackaaax
HOHOOOMeHHOTro oforalneHus ypaHa.

IMOACHHUTEJIBHOE 3AMEYAHHE

B npouecce nonoobMeHHoro oboraieHHs B KadecTBE BOCCTaHABJIMBAFOLIErO
KaTHOHA MOJXET VMCTIOJIL30BaThCS, HANPUMep, TpexBanenTHeli TuraH (Ti), u B
3TOM ciydae BOCCTAHOBMTENbHas cucreMa Oymer BuipaGaTbiBate Ti'
rnocpeAcTBOM BoccTaHoBeHus Ti™,

B nmnpouecce B KauecTBE OKHCIMTENsS MOXET HCIONb30BaThCs, HAMpPHUMED,
TpexpanenTHoe xeneso (Fe), u B 3ToM crmydae cucrema okucienus 6Gyner
sripabatriBath Fe' nocpencrsom oxucnenus Fe'™.

CuneunaabHo NnpeaHa3sHAYCHHbIE HJIH noaAroToBJICHHLIE CHCTEMbBI,
oﬁopynonanne H KOMIIOHEHTBI /JAJiA HCHOJbL30BAHHUA B JIA3€pPHLIX
oforaTMTeNbHbLIX YCTAHOBKAX

BBOJTHOE 3AMEYAHHME

CymecTByiomue CUCTEMBl Ajisi 060raTHTENIbHBIX NMPOLECCOB C HCMOJL30BaHUEM
J1a3epoB NENATCS HAa JABE KaTeropuU: Te, B KOTOpbIX paboueil cpenoii aBnsroTCA
napel aTOMAapHOTO ypaHa, M T€, B KOTOPbIX paboueil cpenoil SIBIAIOTCS mapbl
ypaHoBoro coeauHeHus. OO6IMUMHU Ha3BaHMAMH JJIA TAaKUX NPOLIECCOB SBISAIOTCA:
MepBasl KaTeropHs - JiasepHoe pasziefieHHe H30TONOB IO METOJAY aTOMapHBIX
napos (ALVIS wmu SILVA), BrOpas kareropusi - MOJIEKYISAPHbIH MeTOX
nazepHoro pasuenenus usoronoB (MLIS unn MOLIS) u xumuueckast peakuus
MOCPEACTBOM M30uparenbHoit mo u3oronaM nasepuoit akruBauuu (CRISLA).
Cucremsl, 060pynoBaHHE M KOMINOHEHTH! 11 YCTAaHOBOK JIa3epHOro oboramieHus
BKJTIOYAIOT:  a) YCTPOWMCTBAa JUIA MOJA4YM IApOB METAJUIMHECKOro ypaHa (s
nu3buparensHOit POTOHOHM3ALMHU) MM YCTPOHCTBA ANl NOAA4H NApOB YPAaHOBOIO
coenuienns (g doTOAMCCOLMALMH WM  XHMHYECKOH  aKTHBALUH),
b) ycrpoiicta nnsi c6opa oborateHHOro ¥ 06eIHEHHOTO METAJJIMYECKOTO ypaHa
B KaiecTBe "mpoaykra" M "XBOCTOB" B NEpBOH KaTeropuM M ycTpoiicTBa s
cbopa pa3OKEHHBIX WIH BBIIEAIMX M3 pEakUUH COCOUHEHUN B KavecTBe
"npoxykra" M HeoOpaboTaHHOro Martepuayia B kKadecTBe "XBOCTOB" BO BTOpO¥i
Kareropuu; c) pabouue nasepHble CUCTEMBI JUIs M30MpaTenbHOro BO3OYXIEeHHS
H30TONOB ypaHa-235; u d) obopyaoBaHHe 111 MOATOTOBKU NMOAAYH H KOHBEPCHH
NMpoaykTa. BcneacTsue CNOMXKHOCTH CHEKTPOCKONMU aTOMOB H COEIMHEHHMH
ypaHa Moxer noTpeboBaThbCs HCNONAb30BaHHEe 00O W3 psiga HMMEKOLIUXCS
JIa3€PHBIX TEXHOJIOTHH.

TMMOACHUTEJIbHOE 3AMEUYAHHE

MHorue W3 KOMIIOHEHTOB, MEPEYUCIEHHbIX B 3TOM pasjelie, BCTYNalOT B
HEMOCPENCTBEHHbIT KOHTAKT C TNapaMH METAUIMYECKOro ypaHa MIM C
XMIKOCTBIO, HJIM C TEXHOJOrM4YeCKUM ra3oM, cocrosaiqum u3 UFg wiu cMecu u3
UFs 1 qpyrux rasoB. Bce moBepXHOCTH, KOTOpbIe BCTYMAIOT B KOHTAKT C YPaHOM
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5.7.1.

5.7.2.

5.7.3.

wii UFg, TNMOJHOCTBIO H3rOTOBJIEHBI W3 KOPPO3HECTOMKHUX MaTepHalioB WM
3alUIIEHBbl MOKPBITHEM M3 TaKMX MAaTEpHaJoB. Jns ueneit pasnena,
OTHOCALIErocs K KOMMOHEHTaM OO0OpyAOBaHMA I NasepHOro oboraieHus,
Marepuanbl, CTOMkHMe K KOPPO3HMH, BBbI3BIBAEMOil NapaMH WIH >KMIKOCTAMH,
COIlepKAIIMMH METAJUIMYECKMH ypaH WIM YPaHOBbIE CIUJIaBbl, BKIIOYAIOT
TIOKPBIThIH OKCHIOM WTTPHA rpaduT M TaHTal,; U MaTepuaibl, CTOMKHe K
Koppo3suM, BbisbiBaeMoit UFg, BxIOYaloT Meab, HEPXKAaBEHINYK CTalb,
AMOMMHMH, aJIOMHHMEBbIE CIUIaBbl, HMKENb WIM CIUIaBbl, COAEpXKalye
60% Hukens u OGonee, u croiikue k UFs nomHOCTBIO (TOPUPOBaHHBIE
yrieBoAOPOAHbIE NOTHUMEPHI.

Cucremsl BbInapuBaHus ypaHna (ALVIS)

CneuuanbHO MpelHasHa4YeHHble WIM NMOArOTOBJIEHHbIE CHUCTEMbI BhITIAPHBAHUA
ypaHa, KOTOpble COAEpXaT BLICOKOMOLIHbIE TOJIOCOBbIE MWJIM PacTpOBbLIE
3NIEKTPOHHO-JIyueBble MYyWIKH C MepeAaBaeMON MOINHOCTBIO Ha MHIUEHb
6onee 2,5 kB1/cMm.

Cucrembt a1 00paGoTkn KHAKOMeETALTHYECKOr0 ypaHa (ALVIS)

CneuuanbHo NpefiHa3HayeHHble MM MOArOTOBNEHHBIE cUCTEMBI Ans 0OpaboTku
KMAKOro MeTa/la AN pacliaBjieHHOr0 ypaHa MHJIM YPaHOBBIX CIUIaBOB,
COCTOSIIIME U3 THITIEH K OXJIaXKarolero oOOpyA0BaHHA IS THITEH.

ITOACHUTEJIbHOE 3AMEYAHME

L4

Turnu v apyrue KOMIIOHEHTBI 3TON CHCTEMBI, KOTOpbI€ BCTYMAlOT B KOHTAKkT C
pacIUIaBJIEeHHBIM YpPaHOM MJIM  YPaHOBBIMM CILUIABaMH, H3TOTOBJIEHBI M3
KOPPO3HECTOMKHX U TEPMOCTOMKHMX MaTe€pHasiOB WIH 3AlIMIIEHHBIX MMOKPbITHEM
M3 Takux Matepuanos. [Ipuemiembie MaTepuansl BKIHOYAIOT TAHTaJl, NOKPHITHINA
OKCHAOM  uTTpua  rpadur, rpaduT, TOKPLITBIA  OKMCIAMM  JIPYrHX
peaxoseMenbHbIX nemMeHToB (cM. INFCIRC/254/Rev.1/Part 2, nyHkT 2.7) UM X
CMECAMH.

Arperathl gas  c6opa "mpoaykTa' u  "XBOCTOB" MeTANLIHYECKOTO
ypana ALVIS)

CneuuanbHO mnpefHa3HayeHHblE HJIM TMOATrOTOBIEHHblE arperaTol mis cbopa
"npomyxra" 1 "XBOCTOB" METaJUIMHECKOTO YpaHa B XXMAKOH MM TBepuoi dopme.

IMOsACHHUTEJILHOE 3AMEYAHME

KoMnoOHeHThb! 3THX arperaroB U3rOTOBJEHbI U3 MATEPUAJIOB, CTOMKHMX K HarpeBy
M KOPPO3HH, BbI3BIBAEMOI MapaMH METAINIMYECKOTO yPaHa MM XHUAKOCTHIO, M
3alMLIEHBI TIOKPHITHEM M3 TaKUX MarepUayioB (TaKuX, KaK TOKPBITHIA OKCHIOM
UTTpUA rpadMT UM TaHTAI) H MOTYT BKIIIOYaTh B cebs TpyOONnpoBOAbI, KianaHsbl,
mTyilepa, "xenoba”’, BBOABL, TEMIOOOMEHHHUKM ¥ KOJUIEKTOPHBIE IJIACTHHB! IS
MarHUTHOTO, 3JIEKTPOCTaTHYECKOIr0 MJIM JPYTHX METOAOB pa3neeHHs.
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5.7.4.

5.7.5.

5.7.6.

5.7.7.

5.7.8.

5.7.9.

Koxyxu pazaenurennHoro moayas (ALVIS)

CreuuanbHO mnpenHa3sHa4YeHHbIE WIM MOATOTOBJEHHBIE LMJIWHAPHYECKUE WIH
TIPAMOYTOJIbHbIE kaMepbl IUI1 MOMEUIEHMA B HUX HCTOYHMKAa MapoB
METAJUIM4ECKOr0 YpaHa, 3J€KTPOHHO-Ty4YeBOi MylWIKH U KOJUIEKTOPOB "mpoaykra'
1 "xBOCTOB"

ITOACHHUTEJIBHOE 3AMEYAHHE

OTH  KOXYXM HMEIOT MHOXKECTBO BXOAHBIX OTBEPCTHI 1A  MOAaYM
3JIEKTPOTHTAHMUSA U BOABI, OKHA JJIA JIa3€PHBLIX Iy4KOB, CO€AUHEHMI BaKyyMHBIX
HACOCOB, a TaKXe AJs OUATHOCTHKH M KOHTPOJIi KOHTPOJbHO-W3MEPUTENbHBIX
npubopoB. OHU HUMEOT NpUCNOCOONEHMS OISt OTKPHITMS M 3aKpbITHA, YTOOBI
obecneuyuts 06CTyKMBaHHE BHYTPEHHUX KOMIIOHEHTOB.

Caepx3ByKoBbI¢ paclIHPHTEIbHBbIE comia (MLIS)

CreupanbHO  npegHa3sHaYeHHble WM MOJATOTOBJIEHHbIE  CBEPX3BYKOBhIE
pacluMpHTenbHble coruia ans oxnaxaeHus cMeceil UFs M Hecywero raza mo
150°K unu Huxxe u kopposuecroiikue k UFs.

KoutekTops! npoaykra natudropucroro ypana (MLIS)

CneunanbHO mpefHa3Ha4YeHHblE MM MMOATOTOBJEHHBIE KOJUIEKTOPHI TBEPIOrO
npoxnykra nsrudropucroro ypaHa (UFs), cocrosimue u3 $punbTpa, KONIEKTOPOB
YAAPHOTO WM LMKJIOHHOTO THUMA MIM MX COYETaHHI M KOppO3HeCTOikue K
cpene UFs/UFs.

Komnpeccopnsi UF6/Hecymero raza (MLIS)

CreuuanbHO TmpeAHa3HaYeHHbIE WM MOATOTOBJEHHBIE KOMIPECCOPHl  JUIA
cMeceit UF¢ M Hecymrero rasa s miuTenbHOM 3kcrutyarauuu B cpeae UFg.
KOMMOHEHTBI 3THX KOMMPECCOPOB, KOTOpPbiE BCTYMAKOT B KOHTAKT C HECYLUUM
razom, M3rortoeieHbl U3 kopposuecroiikux k UFs MatepuaioB WiM 3alqUlIEHbI
NOKPBLITHEM U3 TAaKHX MaTepHalOB.

YnnaorHenus spamatomuxcs sanos (MLIS)

CreunanbHO  npedHa3HayeHHblE  MIM  TMOATOTOBNEHHBIE  YILUIOTHEHMA
BpalLalOLIMXCs BaJIOB, YCTAHOBJIEHHbIE HA CTOPOHE NMOJa4YH U Ha CTOPOHE BbIXOJa
IV YIUIOTHEHMS Bajla, COEOMHSAIOLIETO pPOTOP KOMIIpeccopa C TPUBOIHBIM
aBurateneM, C TeM 4roObl ofecrmedyuTh HAJEeXKHYI0O TePMETH3ALMIO,
APENOTBPALIAIOLIYIO BBIXO TEXHOJOTHYECKOTO Ira3a WM HaTeKaHHe BO3IyXa MU
YIIOTHAIOLIEro ra3a BO BHYTPEHHIOK KaMepy KOMIIpeccopa, KOTopasi 3anoJIHEHa
cmecbio UFg 1 Hecymero rasa.

Cucremb! ¢propupoBanus (MLIS)

CrneunanbHO  mnpeAHa3Ha4YeHHble WM TMOATOTOBNEHHbIE  CHCTEMBI s
¢dropuposanus UFs (B TBepaom cocrosHum) B UF (ras).
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5.7.10.

5.7.11.

MOACHUTEJILHOE 3AMEYAHUE

3TH cHUCTeMBbl NpenHa3HaueHsl i1 fropuposanus cobpanHoro nmopoiuka UFs B
UF¢ B uensix nocnenyoumero cbopa B KOHTeHHepax NMPOAYKTa WIK AJA NOAAUH B
6noxu MLIS nnsa nonmonuurensHoro oborauwenus. Ilpu npuMeHeHHM OAHOTO
roaxona peakuus GTOpUPOBAHUA MOXKET ObITH 3aBeplleHa B IpeAesiaX CHCTEMBI
paszie/ieHns M30TOTIOB, Ile MOET peakuus ¥ HEMoCPENCTBEHHOE M3BJIEYEHUE U3
kosuektopoB "nponykta”. Ilpu npumeHenuu apyroro nomxona mopouok UFs
MoxeT ObITh M3BJIEUeH/MepeMeLlleH M3 KOJUIEKTOPOB "NMpOAyKTa" B NMOMXONSLIMH
peaktop (HampuMep, peakTOp ¢ FMCEBIOOXWKEHHBIM CJIOEM KaTalu3aTopa,
reJIMKOUAANbHBIA peakTop MM >kapoBas Oamns) B uensx ¢TopupoBaHus. B
oboux cnyyasix ucrnionsdyercs obopynoBaHME JUIA XpaHEHMs M TNepeHoca (ropa
(wnn  ppyrMx npuemnemblX (TOPUPYIOWIMX peareHToB) W anA cbopa M
nepeHoca UFs.

Macc-cnekTpomerpbi/mcrouniuku HoHoB UF6 (MLIS)

CneunanbHO FfpenHa3sHaueHHbIE MM  MOATOTOBJEHHbIE MAarHUTHbIE HIH
KBaJPYNOJbLHBIE MaCC-CIIEKTPOMETPBI, COCOOHBIE NMPOU3BOAMTL MPAMOI 0TOOP
npob nonasaeMoit Maccel, "npoaykra" wiM "XBocToB" U3 rasoBbix noTokoB UFs u
ofnanatoLime NONMHLIM HaOOPOM CIIEAYIOLIMX XaPaKTEPUCTHK:

1. yAenpHas paspeluaroias cnocoOHOCTh Mo Macce cBoiwe 320;

2. coaepxKar MCTOYHHUKH HOHOB, H3rOTOBJICHHBIC U3 HHUXpOMaA MWIH MOHCIA
HJIH 3ALHICHHBIC MOKPBITHEM H3 HHX, HJIH HHKCJIMPDOBAHHBIC,

3. coaepaT MOHM3ALMOHHBIE HCTOYHHUKH ¢ HoMOapaHpPOBKO#i HeKTPOHAMH;

4, COAEPKAT KOJUIEKTOPHYIO CUCTEMY, MPUTOAHYIO Ul H30TOMHOIO aHaJIH3a.
Cucrembl noaauu/cucremb! oToaa "'mpoaykra" u "xsocros' (MLIS)

CneumanbHO npegHasHaYeHHblE WJIM  TOATOTOBJICHHBIE TEXHOJOrHYECKHe
cucTeMbl WM 06opynoBaHue A 00OraTHTENbHBIX YCTaHOBOK, W3TOTOBJIEHHbLIE
u3 Koppo3uectoiikux k UFs MaTepuajioB, MIM 3alUMIIEHHBIX MOKPBITHEM M3
TaKHX MaTEPHAJIOB, BKIIIOYAIOLLHE:

a)  NUTalOllMe aBTOKJIABbI, MEYH WJIH CHUCTEMBI, UCMOJNb3YeMble MU MOAAYH
UFs nns npouecca oborameHus;

b)  nmecyOnumaropel (MNH  XOJNIOAHbIE JIOBYLUKH), MCHOJNB3yeMble A
BeiBenieHus Harperoro UFs u3 npouecca oborameHns Ais AOCIEAYIOIEro
nepeMeLeHus;

) CTaHLMH OTBEPXACHUA WM OXKHXEHHs, MCIOJB3YeMbl€ A BbIBENEHHUS
UFs u3 npouecca oforaieHus myrem cxxatis U nepeeoga UFs B XKHAKYIO
WK TBEpAyO hopMy;

d)  craHuuu "npoxaykra" MM "XBOCTOB", MCNOJIb3yeMble IJId MEepeMeLeHUs
6 B KOHTEIHEepHI.
UFs B kOHTEliHEp
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5.7.12.

5.7.13.

S.8.

Cucremsi oTaejaenus UF; or necymero raza (MLIS)

CreunanbHO TNpegHasHayeHHble WIH  [OArOTOBJIEHHBIE TEXHOJOrH4ecKHe
cucremsl ais otaenedus UFg ot Hecywero ra3a. HecymuM rasoM moxer OwiTh
a30T, aproH WM ApPyroH ras.

MOsJACHUTEJILHOE 3AMEYAHUE
3TH cUCTEMBI MOTYT BKJIIOYATh Takoe 000pyAOBaHHUE, KaK:

a)  KPMOreHHble TEMNOOOMEHHMKH WIM KpHOCenaparopbl, CrnocobHble
co3faBaThk Temrnepatypsl -120°C unu menee, UM

b)  Onoku KPUOTE€HHOT'O OXJIQXKIEHHU, criocobHbIe co3naBaTh
TeMrepatypsl -120°C unu MeHee, Uu

c) xonoznxele noBywikd UFs, cnocobHble co3narate Temneparypsl -20°C unu
MeHee.

Jlaiepnsie cucremel (ALVIS, MLIS u CRISLA)

HaBepr UJIH JIa3€PHBIE CHUCTEMBI, CICUHAJNBHO IIPEAHA3HAYCHHBIC HIIH
NMOoAroTOBJICHHBIE A1 Pa3fieiiCHHUs U30TONOB ypaHa.

ITIOACHHUTEJIbBHOE 3AMEYAHME

Jlasepnl U BaXkHblE KOMITIOHEHTHI J1a3epOB MNpH Ja3epHOM npolecce oboraueHus
BKJIIOYAIOT T€, KOTOpble  oOmnpenejieHbl B  MNyHkTe 3.6  JOKyMeHTa
INFCIRC/254/Rev.1/Part 2. JlazepHas cucrema npouecca ALVIS o6wrmHO
COCTOMT M3 IBYX JIa3epOB. Jiazepa Ha Napax MeXM M Jia3epa Ha KPaCHTENsX.
JlaszepHas cucrema quis MLIS o6b1uHO cocTouT M3 nasepa, paboratomero Ha CO,
WIM 3KCUMEPHOro Jlasepa M MHOrOXOAOBOM  ONTHYECKOW s4YeHKkH ¢
BpAIAaIOLIMMMUCS 3epkanamMu Ha obeux cropoHax. JIns 51a3epoB MM Na3epHbIX
cucreM npu oboux npoueccax TpeGyercst cTabUIM3aTOp CMEKTPOBOH 4acTOTHI
2151 paboThl B TEUEHHE IJIUTENbHBIX MEPUOTXOB BPEMEHH.

Cneunanbno NpeaAHA3HAYMEHHbIEC HJIH MoAroTOBJICHHDbIC CHCTEMbI,
oﬁopynosamle H KOMIIOHEHTHI AJIA HCNOJb3OBAHHA HA 000raTHTEILHBIX
YCTAHOBKAX € ILIA3MECHHBIM pa3acjicHUEM

BBOJHOE 3AMEYAHVE

IIpu npouecce nua3MeHHOro pasfesieHMs IUla3Ma, COCTOsIILasl U3 MOHOB ypaHa,
NPOXOAMT 4Yepe3 3JIEKTPUHYECKoe I0Jie, HACTPOEHHOE Ha 4YacTOTy HOHHOro
pesonanca U™®) ¢ TeM uToGbI OHM B NepBYI0 Ouepensb MOTNOMIATH JHEPTHIO M
YBEJIMYMBAJICA AUAMETP HX WTONOPooOpasHbx opbuT. HOHBI C MPOXOMXKAECHHUEM
no OonpwieMy pauamerpy 3axBaThiBalOTCA Juii  oOpa3soBaHMs NPOAYKTa,
o6oramensoro U®’. Ilnasma, koTopas 06pa3oBaHa MOCPENCTBOM HMOHHM3ALMH
YPaHOBOrO TMNapa, COIEPXKMTCA B BaKyyMHOWH Kamepe C MAarHMUTHBIM IOJIEM
BBICOKOH Hamps>KEHHOCTH, OOpa30BaHHBIM C TIOMOLIBbIO CBEpPXIPOBOMASLIETO
marHuTa. OCHOBHBIE TEXHOJIOTHYECKHE CHCTEMBI MPOLIECCA BKIIOYAIOT CHCTEMY
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5.8.1.

5.8.2.

5.8.3.

5.8.4.

5.8.5.

reHepaluy ypaHOBOMH IasMbl, pasfAeMTeNbHbIl MOXYJIb CO CBEPXNPOBOAALIMM
marHuToM (cM. myHKT 3.10 noxymenta INFCIRC/254/Rev.1/Part 2) M cHCTEMbI
M3BJIEYEHHA MeTajlla A cbopa "npoaykra” 1 "XBoCTOB".

MHKpOBOJIHOBble HCTOYHHKH 3HEPIHH H AHTCHHDI

CneumanbHO  TipeAHa3sHaYeHHble WM  MOArOTOBJIEHHbIE MHKPOBOJHOBHIE
MCTOYHHMKM 3HEPruM W AHTEHHBbI M1 TEHEpPaUMHd MIH YCKOPEHHS HMOHOB H
obnapjaromue CleAylOLIUMH XapaKTepUCTHKaMH: 4actora Bbime 30ITu m
CpeaHss1 BbIXOAHAs MOLIHOCTD JUIA reHepauuu HoHoB bonee 50 kBT.

CoJsienouanl A BO30YxKIeHHA HOHOB

CneunanbHO MNpeAHa3sHaueHHble MM TOATOTOBJIEHHbIE COJEHOMABI A
pazHo4acTOTHOro BO30OY>kAe€HHA HOHOB B AuanasoHe yactoT Oonee 100 xI'u u
cnocobHrle paboTaTh npu cpexpHeii momHocT 6onee 40 kBT.

CHcTeMBI reHepalvH YPaHOBOi NJIa3Mbl

CneuuansHoO NpeAHa3HAa4Y€HHBIC HJIH IMMOArOTOBJEHHBIE CHCTEMbI TI€HEpalHH
ypaHOBOii miasMpl, KOTOpbIC MOTYT COAEPKaTh BEICOKOMOIIIHBIE MMOJIOCOBBLIE HIIH

pacTpoBBbi€ 3NEKTPOHHO-NY4€Bble HYWIKH C TepenaBaeMoOi MOLIHOCTBIO Ha
MHInEeHb Gonee 2,5 xBT/cm.

Cucrembl ajs 06paboTKH KHAKOMETAILIHYECKOT0 YPaHa

CrieumanbHO npenHa3sHaY€HHbIE WIIM TIOATOTOBJEHHBIE CHCTEMBI A 06paboTku
KMOKOTO MeTa/yla Ui PacIUIaBlI€HHOr0 YypaHa WIM YPaHOBBIX CIUIABOB,
COCTOSILIME U3 THrJEH U OXJlaXaaouero 060pyaoBaHHs I THIJIEH.

IOACHHUTEJBHOE 3AMEYAHUE

Turnu m apyrue KOMIIOHEHTB! 3TOH CHUCTEMbI, KOTOPbIE BCTYNAIOT B KOHTaKT C
pacCIUIaBIEHHBIM YpaHOM HWJIH YPAHOBBIMM CIUIABaMH, M3rOTOBJIEHBI W3
KOPPO3HECTOMKHX M TEPMOCTOHKUX MaTE€pPHANIOB HJIH 3aLUMIIEHbI MOKPLITHEM U3
TaKWX MaTepHanoB. IIpuemnemble MaTepHanbl BKIIIOYAIOT TaHTAJ, MOKPBITHIH
OKCHMIOM  MTTpuA rpagur, rpadur, NOKPBITBIH OKHUCIAMH  OPYTHX
penxo3zeMenbHbIX 2neMeHToB (cM. INFCIRC/254/Rev.1/Part 2, nyHkT 2.7) UM ux
CMECSIMM. :

ArperaTs! 231 c60pa "'mpoaykTa"” H "'XBOCTOB'' MeTaALINYECKOro ypaHa

CrneunanbHO mnpenHasHaueHHble WM TOArOTOBJIEHHBIE arperartbl i cbopa
"npoaykra" M "XBOCTOB" misi METAJNIMYECKOTO ypaHa B TBepaoii ¢opme. Oru
arperatbl mins cOopa H3roTOBNEHBI W3 MaTepHalioB, CTOMKMX K HarpeBy H
KOpPPO3HH, BBI3bIBAEMO# MapaMH METANIMYECKOTO ypaHa, Takux, kak rpadur,

NOKPBITHI OKCHIOM MTTPMS, WM TaHTAJ, MJIH 3aUlMLIEHb] MOKPBITHEM M3 TaKUX
MaTepHasIioB.
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5.8.6.

5.9.

5.9.1.

Koxyxu pazaenurenbHOro moayas

IunuHapuyecKkue Kamepsl, CrieLUalbHO NpeaHa3HaYeHHbIE WM NMOATrOTOBICHHbIE
INS  MCTONIb30BaHWA Ha OOOraTUTENbHBIX YCTaHOBKaX C  TUIa3MEHHBIM
pasnmeneHueM, 1UiA TOMEINEeHHMss B HHMX MWCTOYHMKA YPaHOBOH TIasMbl,
SHEPreTH4eCKOro COJIEHOMAA PamHOvacTOTHl M KOJUIEKTOPOB '"mpoaykra' H
"XBOCTOB".

NMOACHHTEJIbBHOE 3AMEYAHHE

3TH KOXYXH MMET MHOXECTBO BXOAHBIX OTBEPCTHMH U1 noaadu
3JIEKTPONUTaHUsA, coenuHeHHit AupQGY3HOHHBIX HAacOCOB, a Takke sl
OMAarHOCTHKH U KOHTPOJIA KOHTPOJIbHO-U3MEPHUTENbHBIX NpubopoB. OHU HMEIOT
npUcnocobneHus 111 OTKPHITHA M 3aKpbITHs, YTOOB! obecnednTs 0OCTyxHBaHHE
BHYTPEHHHX KOMIMOHEHTOB M H3TOTOBJIEHBI W3 COOTBETCTBYIOLIMX HEMAarHUTHBIX
MaTepUaNIOB, TaKHX, KaK HepXXaBelolnas CTajb.

CrnenuanabHo NMpeaAHA3HAYICHHBIC HIIH noAroToBJIEHHbIC CHCTEMbI,
oﬁopynosamle H KOMIIOHEHTBhI A HCIOJb30BAHHA HAa Y(CTAaHOBKAaX
JEKTPOMATHHTHOIO oboramenus.

BBOJHOE 3AMEYAHHE

IIpu 31eKTPOMarHUTHOM MpoLecce HOHbI METAUTMYECKOrO YpaHa, MOJy4eHHbIe
NOCPEACTBOM MOHM3aLMK mnuTaiomero Marepuana w3 coseit (o6eriHo UCly),
YCKOPAIOTCA M TNpPOXOJAT 4epe3 MAarHUTHOE Mojie, KOTOpOE 3aCTaBIsiET HOHBI
Pa3IMYHBIX H30TOMOB NMPOXOAUTH MO pasjIMuHBIM HamnpasieHHsM. OCHOBHBIMH
KOMIIOHEHTaMH  3JIEKTPOMAarHHTHOTO  M30TONHOrO  CerapaTopa  SBIAIOTCA:
MarHWTHOE ToNne A OTKJIOHEHWs/pPa3fieIeHHs M30TONOB MOHHOTO Iy4Ka,
MCTOYHHKA HOHOB C €ro CHUCTEMOii YCKOpEeHHs, U CHCTeMBbl cOopa OTHeNEeHHBIX
HOHOB. BcnomorarenbHble CUCTEMBI AJI 3TOFO NPOLIECCA BKIIOYAIOT CUCTEMY
cHabXXeHMs MarHWTHON SHeprueil, CHCTEMbl BBICOKOBOJBTHOTO MMTaHMA
HUCTOYHMKA MOHOB, BAaKyYMHYKO CHCTeMYy M OOLIMpHBIE CHCTEMBI XMMH4YECKOM

06paboTkM AN BOCCTaHOBJIEHMS MNpPOAYKTa M OYMUCTKH/pereHepanuu
KOMIOHEHTOB.

JJIeKTPOMATHATHBIE CENapaTOpbl H30TOMOB

3J1€R'I‘p0MaI"HHTHb]e cenapaTopbl U30TOMOB, CNCUHANIBHO NPCAHA3HAYCHHBIC HJIHU
NOArOTOBJEHHBIE JNs1 pasACJeHMsA H30TOMOB YypaHa, H 060py1.'lOBaHHe H
KOMIIOHECHTEI 1JiA 3TOr0, BKJIIOYasi:

a)  Hcrounuku HOHOB

CnenuansHO npenHasHavyeHHbIE MM TOATOTOBJIEHHBIE OTAENbHBIE HWIH
MHOFOYHCJIEHHBIE MCTOYHMKM HOHOB YpaHa, COCTOSU{HE M3 MCTOYHMKA
napa, WOHM3aTOpa M YCKOPHTENA My4Ka, M3FOTOBJIEHHbIE M3
COOTBETCTBYIOIIMX MaTepHalOB, TaKMX, Kak rpaduT, Hepxkaselolas CTajib
WIH Melb, U CrocOOHBIX obecneunBaTh OOImMMH TOK B Myuke HOHOB 50 MA
unu Sosee.

31



5.9.2.

5.9.3.

b)  Komnexkropsl HOHOB

KonnekropHble IUIAaCTHHBL, MMeolMe OBe WiM Oojiee wWeNnH W 1asa,
CTeUMaNnbHO MpeAHa3HAYEHHbIE WM MOATOTOBJICHHbIE WIS cOOpa MyHKOB
MOHOB oOOorameHHoOro M OOeNHEHHOTO ypaHa W M3rOTOBJIEHHbIE M3

COOTBETCTBYIOLIMX MAaTepHaNOB, TaKHX, Kak IpadUT WIH HepikaBerowas
CTaJlb.

¢)  BaxyyMHbie KOXyXH

CrneunanbHO npeqHa3sHa4e€HHbIE HIIN TIOArOTOBJIEHHBIE BAKYYMHBIE KOXYXH
Ul ONIEKTPOMAarHUTHBIX CEMapaTOpOB ypaHa, M3TOTOBJEHHbIE W3
COOTBETCTBYIOLIMX HEMAarHUTHBIX MaTEPUANIOB, TAKUX, KaK HEP>KaBEIOIast
CTaJslb, ¥ NMpeqHa3HaYeHHble 11 paboTtel npu maeneHnu 0,1 IMa win Huxe.

TIOACHHMTEJIbHOE 3AMEYAHUE

IOTH KOXYXH CHELMalbHO MpeAHasHa4yeHbl Ui MOMeWeHMs B HHX
MCTOYHUKOB MOHOB, KOJUIEKTOPHBIX IUIACTMH W BOJOOXJIAXKAAEMbIX
BKIafblIell M1 UMEKT nmpUcnocobnenns ans coennHeHUH AU Py3HOHHBIX
HacOCOB W mnpUCMOCOONEHUA I OTKPBITUA M 3aKphITUA B LEIIX
M3BJIEYEHHA U 3aMEHbI 3THX KOMIOHEHTOB.

d)  MarsuTHble NOJOCHBIE HAKOHEYHHKH

CneuuansHo Nnpe€aHasHA4YCHHBIC HJIH TIOATOTOBJICHHBIE MArHHTHBIC
MOJIDCHBIE HAKOHCYHHKH, HMEHUIHE NHUAMETD bonee 2 M, HUCIOJIB3YEMBIC
I obecrieueHHss MOCTOSSHHOTO MAarHMTHOrO IMMOJS B 3JICKTPOMAarHHTHOM
cernaparope H30TONOB H  ANA NEPEHOCA MArHUTHOI'O IMOJis1  MEXAY
PacnojIo’KEHHBIMH DAJIOM CernapaToOpaMH.

BbICOKOBOJbTHbIE MCTOYHHKH NMUTAHMSA

CreuuanbHO NpeAHa3HaY€HHblE MM  MOATOTOBJIEHHBIE BBICOKOBOJIbTHBIE
UCTOYHMKH TUTaHUS IJi1 UCTOYHHUKOB HOHOB, 00NajarollMe MOJHBIM Habopom
CIeAYIOIMX XapaKTEepPUCTHK:  MOIryT paboTaTh B HENPEPLIBHOM pexHMe,
BuIxoAHOe HanpsokeHne 20 000 B wnu 6onee, BorxonmHoit Tok 1 A win Gonee u
crabunusauns HanpsixeHus MeHee 0,01% B Teuenne 8 yacos.

HCTOYHHKH NUTAHUA AJNICKTPOMATHHTOB

CneuyanbHO npeaHa3sHayeHHblE MM NOATOTOBJIEHHbIE MOIIHbIE HCTOYHHMKH
MUTAaHUA TNOCTOSHHOTO TOKa il 3JIEKTPOMArHUTOB, OO0Jafarolye MOJHBEIM
HaboOpOM CIERYIOLMX XapaKTEPUCTHK: BBIXOAHOH TOK B HENPEPLIBHOM PEXHME
500 A wmn 6onee mpu HampsbkeHud 100 B wnu Gonee, npu crabunnsaumu no
TOKY UJin HanpspokeHnto MeHee 0,01% B TedeHue 8 yacos.
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YcTaHOBKH IS HPOH3BOACTBA THAEJIOH BOIbI, ZAEHTEPHA H JeHTepHeBbIX
coenHHeHHH H o0opynoBaHHe, CHeNHANbLHO MHpEAHA3HAYMEHHOE MJIH
NOArOTOBJIEHHOE JJISl 3TOI0

BBOJTHOE 3AMEYAHUE

Tsoxenyro BOXy MOXKHO NMPOU3BOAMTD, UCMOJNB3Ys pasiM4HbIe npouecchkl. OmHaKo
KOMMEpUYEeCKH BBIFOAHBIMHM fBJSIOTCA IBa NpoOLIECCa: MNPOLIECC H3OTOMHOTO
obMena Boawl M cepoBomopopa (nmpouecc GC) u mpouecc W30TOMHOro obMeHa
aMMHaka ¥ BOAOPOJA.

Ilpouecc GC ocHoBaH Ha oOMeHe Bomopola W HAeHTEpHst MEXAy BOAOH M
CEpOBOJOPOAOM B CHCTEME KOJIOHH, KOTOpblE 3IKCIUIYaTHPYIOTCS C XOJIOOHOM
BEpXHeH cekuueil u ropsyei HkHel cekuned. Bopna Teyer BHM3 MO KOJOHHAM,
B TO BpeMs KaK CEpOBOMOPOAHbIN ra3 LUMPKYJHpPYET OT JHA K BEPLIUHE KOJOHH.
Jia copelicTBMs CMELIMBaHWIO ra3a W BOAbl HMCMNOJB3YeTC pAA  AbIPHATBIX
norkoB. [leditepuii mepemelnaercs B BOAY IpPU HU3KMX TEMIIEparypax M B
CepoBOIOPOJ TIPH BBICOKMX TeMneparypax. OOorauieHHble AeHTepHeM ras WM
BOMa YOAJIOTCA W3 KOJIOHH MEPBOI CTYNEHHU Ha CTBIKE TOpAYMX M XOJIOAHBIX
CEeKLIMii, U NMpOLECC NOBTOPSAETCA B KOJIOHHax ciemyromeit crynenu. IIpoxykr
nocnegHeit ¢asel - Boma, oboraieHHas neiitepuem 10 30%, Hampasnsercs B
OUCTUJUALIMOHHYIO YCTaHOBKY IJI NMPOM3BOACTBA PEAKTOPHO-YUCTOM TSDKENOM
BOmbL T.€. 99,75% okucu peiirepus.

B npouecce oOMeHa Mexay aMMMakOM M BOAOPOJOM MOXHO H3BJIEKaTh
peiitepuii W3 CHHTE3-ra3a MOCPEACTBOM KOHTaKTa C JKHAKMM aMMHaKkOM B
TIPUCYTCTBUH KaTaynu3aropa. CuHTes-ra3 nojgaercsi B OOMEHHBbIE KOJIOHHBI M
3aT€M B aMMHauHbIi KOHBepTep. BHYyTPH KOJIOHH ra3 MOAHMMAETCA OT IHA K
BEepLIMHE, B TO BpeMA Kak XKMIAKMH aMMHaKk Te4YeT OT BEpLIMHbI KO IHY.
Jlelitepuii B CHHTE3-Ta3€ JIMUIAETC BOAOPOAA U KOHLUEHTPUPYETCS B aMMHAKe.
AMMuak MOCTyMNaeT 3aTeM B YCTAaHOBKY AJi1 KPEKMHIa aMMHaKa Ha [IHE KOJIOHHBI,
Toraa Kak ras cobupaercs B aMMHauHOM KOHBepTepe Ha BepmiuHe. Ha
MOCHEAYIOLIMX CTYNEHAX TNPOMCXOOMT JanbHeliliee oboraueHuHe, U MyTeM
OKOHHYATeJIbHON JUCTULULALIMU NMPOU3BOAMTCA PEAKTOPHO-YMUCTas TshKeNasl BOJa.
ITopaua cuHTe3-raza Moxer ObITL 0bOecreueHa aMMHaYHOH YCTaHOBKOM, KOTOpas
B CBOK oOuepenb MOXeT OBITb COOpyXKeHa BMeECT€ C YCTaHOBKOH I
NMPOM3BOACTBA TAXKEJNOH BOABI MyTEM H30TOMHOrO OOMeHa aMMHaka M BOAOPOJA.
B mpouecce aMMHauYHO-BOOOPOAHOrO OOMEHa B Kau€CTBE HUCTOYHHKA HCXOHOTO
AeiTepus MOXKET TakKe UCMONIb30BaThCsl OOBIMHAs BOAA.

MHorue npeaMeTHl KI0YeBoro 060pya0BaHHs AJisi YCTAHOBOK MO NMPOM3BOACTBY
TSDKENOW BOABIL, Hcnonbaylomux mnpouecctl GC WM aMMHayHO-BOAOPOOHOTO
oOMeHa, WIHPOKO PacrnpoCTpaHeHbl B HEKOTOPHIX OTPacHsiX HedTexHuMHUECKOH
MPOMBIUIIEHHOCTH. OcobenHo 3TO Kkacaercs HeOONbIIMX YCTaHOBOK,
ucnoneayiomux npouecc GC.  OpHako HeMHorue mnpeaMerbl obopynoBaHMsA
sBsoTCs craHnapTHeiMM.  Ilpoueccet GC U aMMHauHO-BOJOPOAHOro obMeHa
TpebytoT 06paboTku GONBLINX KOMMYECTB BOCILIAMEHIOLIHXCSA, KOPPOSHOHHEIX U
TOKCUYHBIX JKUIKOCTEH MpU TOBBIIEHHOM AaBiaeHuu. COOTBETCTBEHHO Npu
pa3paboTke CTaHOAPTOB MO MPOEKTHPOBAHHIO M IKCIUTyaTalUMH IJI YCTAHOBOK M
000pyNOBaHHs, MCHONB3YIOWMX 3TH MpOUecCH, ciedyer yhaenaTb Oonbinoe

33



6.1.

6.2.

6.3.

BHAMaHue non0opy MAarepHanoB M WX XapakTePUCTHKAM C TeM, 4TOObI
o6ecrneyuTh IIHTENbHBIA CPOK CTY>XObI NIPH COXpaHEHHH BLICOKOH Ge30macHocTH
u HazexHoctH. Onpenenenue MacuitaboB 0OycnoBiauBaeTcs riaBHeIM 0Opa3oM
cooOpaxeHnssMH 3KOHOMHMKM W HeoOxomumoctH. Takum ob6pasom, Gosbas

4yaCcTb HpeAMeTOB 00OpymOBaHMA  M3rOTOBIAETCS B  COOTBETCTBHM C
TpeGOBaHMAMH 3aKa34YHKa.

HakoHel, ciexyer oTmerurb, 4ro Kak B mnpouecce GC, Tak U B mpouecce
aMMHMa4HO-BOAOpPOAHOro oOMeHa, npeaMeTsl O0O0OpYOOBaHHS, KOTOpblE IO
OTHAENPHOCTH He TNpedHasHayeHbl MM MOArOTOBJIEHBl CHELMANbHO [Ns
NPOM3BOACTBA THKENOH BOMABI, MOTYT COOMpaTbCs B CHCTEMBI, CNELHAJBLHO
npeAHa3HaYyeHHbIE WJIH NOATOTOBJCHHBIE U1 NMPOHM3BOJACTBA TSDKENOH BOXBIL.
IlpiMepaMH TakWX CHCTEM, NpUMEHsAEMBIX B o0oux mpoleccax, SBIAIOTCA
CHCTEMa KAaTAIMTHYECKOro KpEeKHHIa, MCMoJis3yeMast B Tpouecce obMeHa
aMMHaKa ¥ BOJOpOJa, U AUCTHILIALIMOHHBIE CUCTEMBI, HCIIOJBL3YEMBIE B IpoLiecce
OKOHYaTeNbHON KOHLEHTpaUMM TsDKENOH BOXbl, AOBOMALICH e€ OO YPOBHA
PEeaKTOPHO-4HCTOH.

IMpenMerst  00OpymOBaHMs, KOTOpHIE CMELMANLHO NpeAHa3sHauYeHbl WU
NOArOTOBJIEHBI /11 MPOU3BOJCTBA TSKENOH BOABI MYTEM HMCMOJIBL30BaHHUs JIMOO
npoliecca oOMeHa BOIBI M cepoBOxOpoAda, b0 mpouecca obMeHa aMMHaka M
BOZIOPOAA, BIJIOYAIOT:

Bopo-cepoBoaopoanbie 00MEHHbIE KOJOHHbI

OG6MeHHble KOJIOHHBI, W3rOTaBIMBAaeMble M3 MEJKO3EPHUCTOH YIIEPORUCTOMH
cranu (uwanpumep, ASTM A516), nuamerpom ot 6 M (20 ¢pyroB) mo 9™
(30 dyroB), KOTOpBIE MOIYT 3KCIUTYyaTHPOBaThCA NPH MAABICHUM CBbILIE HWIH
paBHoMm 2 MITa (300 pyHT/KB. MI0iIM) M HMEIOT KOPPO3HOHHEIH HOMYyCK B 6 MM
ui  Conbllle, CneuManbHO [MpefHAa3HAYE€HH WM  MOATOTOBIEHH IS
NPOU3BOACTBA TSXKENOH BOABI NYTEM MHCIONBL3OBAHMA MpPOLIECCAa H3OTOMHOrO
oOMeHa BOJIbI M CEpOBOAOPOJIA.

Fasonymm H KoOMIpecCopbl

OnHocrynenyarsie, Maionaniophsie (T.e. 0,2 MIla wnu 30 dynr/ks. moiim)
ueHTpoOeXHble  rasomyBKM  MIM  KOMOPECCOpPbI I LMPKYJIALHH
cepoBomopoaHoro rasa (T.e. rasa, comepxauiero 6osee 70% H,S), cneunanbho
npenHa3Ha4YeHHble WIM TOATOTOBJIEHHBIE UIA MPOM3BOACTBA TSXKENIONH BOMBI
MyTEM HCMOJNB30BaHUs npoLecca 0OMeHa BOJbI M CEpOBOAOPOJA. ITH ra3oayBKH
WIH KOMIpPECCOPH! MMEIOT TNpPOH3BOAHTENLHOCTb, MPEBBIIAIOIIYI0  HIH
paBHyio 56 M*/c. (120 000 SSFM) npM SKCMAyaTauMu TOK  JaBJICHUEM,
npeBblwaromuM wid paBHeiM 1,8 MIla (260 pyn1/kB. moiiM) Ha Bxome, U
CHa0>keHBbI CAIbHHKAMH, YCTOMYUBBIMH K Bo3aeicTehio H,S.

AMMHAYHO-BOOPOAHbIe 00MEHHDbIE KOJOHHbI
AMMHaYHO-BOIOPOAHLIE OOMEHHBIE KOJIOHHBI BBICOTO# 6oJsiee wiu paBHOMH 35 M

(114,3 ¢pyroB) nuamerpom ot 1,5 M (4,9 dpyroB) mo 2,5 m (8,2 dyToB), KOTOpHIE
MOIYT  3KCIUTyaTHPOBaTbCA  NOA  JAaBjieHueM,  npesblimarowiuM 15 Mlla
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(2225 ¢ynr/xB. moiiM), crneuuMaNbHO NpeAHa3HAYCHHBIE WM NOArOTOBJICHHBIE
IJI1 MPOM3BOACTBA TSDKENIOM BOABI NMyTEM MCIONB3OBaHHA mpolecca obMeHa
aMMHaKa M BOAOPOZA. OTH KOJIOHHbl HMEKT TakkKe MO MEHblUeH Mepe OIHO
0oTOOPTOBaHHOE OCEBOE OTBEPCTHE TOro K€ AHMAMETPa, YTO M LUIMHAPUYECKAs
4acTh, 4epe3 KOTOPYIO MOTYT BCTaBIAThLCS MM BHIHUMATHCS BHYTPEHHME HacCTH
KOJIOHHBI.

BHYTpeHHHe YaCTH KOJIOHHBI H CTYNICHYATHIC HACOCHI

BHyTpeHHHE 4aCTH KOJIOHHBI U  CTyNEH4Yarble HacoChl, CNELMANBHO
NpeaHa3Hauy€HHblE WM TMOATOTOBJIEHHbIE JAA KOJOHH JUIi MPOM3BOACTBA
TSDKEJOH BOABI NYTEM MCIMOJL3OBaHUA MpOLECCa aMMMauyHO-BOJOPOAHOIO
obMena. BHyTpeHHHe  4acTH  KOJIOHHBI  BKJIIOYAIOT  CIELIMAJIbHO
npefHa3sHaYeHHble KOHTAKTOPbl MEXIY CTYNEHSMH, COMCHCTBYIOLIHE TECHOMY
KOHTAaKTy rasa u >Xugkoctd. CryneHyaTbie HacOChHl BKIIQYAIOT CHELMANIBHO
HpeIHa3HaueHHbIe MOTrPY>kaeMble B XHUAKOCTb HaCOCHI ISl LMPKYJIALIMH JKMAKOTO
aMMHaka B npenenax o6beMa KOHTAKTOPOB, HAaXOMALIMXCS BHYTPH CTyMNeHei
KOJIOHH.

YcranoBkH AJis] KPEKHHIra ammMmHaka

YCTaHOBKM [ KpPEKHMHra amMMMaka, O3KCIUTyaTUPYEMble IOJA IaBJICHHEM,
npeBpilnaloIuM MM paBHbiM 3 MIla (450 ¢yHT/kB. Q10¥iM), CHELHANBHO
npeAHa3sHa4YeHHble WM IMOATOTOBJICHHbIE IUIA TNPOU3BOACTBA TSKEJOH BOAbI
MyTEM HKCNONB30BaHUA MPoLiEcCa H30TOMHOro 06MeHa aMMHaka M BOLOPOAa.

HAndpakpacHbie aHAIH3ATOPDL! NOTJIOMEHHSA

HndpakpacHble aHaNU3aTOPHI MOTJOLIEHHS, CHOCOOHBIE OCYLUECTBIATh aHANU3
COOTHOLIIEHMA MEXY BOAOPOAOM U JeTepUeM B pealbHOM MacluTabe BpeMeHH,
KOrJia KOHLEHTPALUH efiTepyst paBHbI UK npeBbimaioT 90%.

KaranuTH4yeckue nme4n

Karanuruieckue neun Ans nepepaboTku 06OraueHHOro AeiTepHEBOro rasa B
TSKETYI0O BOAY, CHELHANLHO IPEIHa3HAYEHHbIE HIM HOATOTOBJIEHHbIE IS
NPOU3BOJACTBA TKENOM BOABl NMyTEM MCMOJNL30BAHUS MPOLIECCA H3OTOMHOIO
oOMeHa aMMHaxa U BOIOpOaa.

YcTaHoBKH [aas1 KOHBEPCHH YypaHa H  o00pyaoBaHHe, CHENHAIbHO
fpeaHa3sHAueHHOoe WIH NOAr0TOB/JIEHHOE AJS 3TOr0

BBOJIHOE 3AMEYAHME

B ycraHoBKkax u cucTeMax Aisi KOHBEPCHU YpaHa MOXET OCYLIECTBISTHCA OXHO
HJIH HECKOJILKO NMPEBPALUCHHUH H3 OTHOTO XMMHYECKOro H30TOIa ypaHa B JPYIrOH,
BKJTIOYasl: KOHBEPCHIO KOHLEHTpaToB ypaHoBoii pyasl B UQ;, koneepcuio UQ;
B UO,, xonsepcuio oxuceil ypaHa B UFs wnu UFe, xonBepcuro UF; B UFg,
xoHBepcuio UF¢ B UF,, xoHBepcuio UF; B MeTannMuecKHit ypaH U KOHBEPCHIO
dropunos ypana B UO,. MHorue kmoueBble KOMNOHEHTH 0OOpyaOBaHMs
YCTAHOBOK [J11 KOHBEPCHUM YypaHa XapakTepHel AJIA HEKOTOPBIX CEKTOPOB
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xumu4yeckoit  obpabareiBaromieit  NMPOMBIMIIEHHOCTH. Hanpumep, BHAbBI
obopynoBaHMs, KCMOJNB3YEMOr0 B 3THX NPOLECCAX, MOIYT BKIIOYATb. II€4H,
KapyCeJbHbIE MEYH, DPEeaKTOpsl C TCEBAOOXKHXKEHHBIM CJIOEM KaTaju3aTopa,
JXapOBble PEAKTOpHbie OallHM, >XHUIKOCTHbIE UEHTPUPYrH, AMCTHLLMOHHBIE
KOJAOHHBI U XMIKOCTHO-)KUAKOCTHBIE SKCTPAKLMOHHbIE KOJOHHb. OpaHako He
MHOTHE KOMIIOHEHTHI 060pynOBaHis UMEIOTCA B "roToBOM Buae"; GONBHIMHCTBO
M3 HUX JOJIKHBI OBITH NOArOTOBJIEHBI COrJIACHO TPeOOBaHUAM M crieLMpUKaLUIM
3aka3uMka. B HekoTophlx ciaydasx Tpebyercs Y4MTHIBaTHL CrieLMaJIbHbIE
NPOEKTHblE U KOHCTPYKTOPCKHE OCOOEHHOCTH ANA 3aLIUThl OT arpecCHUBHBIX
CBOHCTB HEKOTOpBIX U3 0OpabaThiBaeMbix xuMuyeckux Bewects (HF, F,, CIF; u
¢Topuamt ypana). Hakowen, cneoyer OTMeTWTb, YTO BO BCeX NpoLeccax
KOHBEPCHM YpaHa KOMIIOHEHTbI 0GOPYAOBaHHS, KOTOPbIE OTAENBHO ClIELHaNbHO
He mnpeaHa3HayeHbl WJIM TOArOTOBJIEHBI AJIA KOHBEPCHM ypaHa, MOIyT OBITb
oObeAMHEeHbl B CHCTeMbl, KOTOpbleé CHELMANbHO MpedHa3HaYeHbl HIIH
NOArOTOBJEHBI AN UCTIOJIb30BAHHUA B LIEAX KOHBEPCHH YpaHa.

CneunaabHO npeAHa3HAYEHHbIe HJIH NOATrOTOBJIEHHbIE CHCTEMbl [JId
KOHBEPCHH KOHUEHTPaToB YpaHosoil pyanl B UQ;

MMOACHUTEJILHOE 3AMEYAHUE

KonBepcuss KOHUEHTpaToB ypaHoBoi pyanl B UO; Moxer OCyIecTBISTBHCS
CHaYaJla NMOCPEICTBOM pAacCTBOPEHHS PyAsl B a30THOH KHUCJIOTE U SKCTPAaKLUHUH
OYMLIEHHOr0  TeKCaruapaTa YpPaHWIJMHHTPaTa C  [OMOLILIO  TaKOro
pacTsopuTens, kak Tpubytun docdar. 3aTeM rekcaruapaT ypaHHWIAMHHUTpaTa
npeobpasyerca B UQ; mu60 nocpeAcTBOM KOHLEHTpAUHM M ASHUTpaluy, Tubo
NOCPENCTBOM  HeWTpanu3auuu ra3oo0pa3HbIM aMMHaKOM s  MONy4YEeHUs

IWypaHaTa aMMOHMA C  nocaemyooumed  ¢puibrpaumeid, Cymkod H
KabLIUHUPOBAHUEM.

CnenMajibHO npeAHA3ZHAYEHHbIE HJH NOATOTOBJICHHbIE CHCTEMbl /ISl
xouBepcuu UQOs B UF,

MOSJCHUTEJILHOE 3AMEYAHHE
Konsepcus UQO3; B UFs MoXxer OCymieCTBIATLCA  HENOCPEACTBEHHO
dTopupoBannem. [lns npouecca Tpebyercs UCTOYHMK rasoobpasHoro ¢ropa Win

tpexdTopHcTOro Xyopa.

CrnenManbHO npefHA3HAYWEHHbIE HJIH NOATOTOBJIEHHbIE CHCTEMBI [JIA
xousepcun UQ; B UQ;

I[TOACHUTEJILHOE 3AMEYAHHE

Kongepcus UO; B UOQ; MoxeT oCyLIECTBIATECA NMOCPEACTBOM BOCCTAHOBJICHUSA
UOQO; razoo6pa3HbIM KpeKMHI-aMMHaKOM MJIH BOAOPOJOM.
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CneunanbHo npegHa3sHAueHHble HWJIM TNOATOTOBJIEHHbIE CHCTEMbI s
xonsepcuu UO; B UF,

ITOACHHUTEJIBHOE 3AMEYAHHE

Konsepcus UO, B UF4 Moxer ocyuiecTBiATbCA nocpeactsoM peakiuu UO; ¢
razoobpazueiM dropuctsiM Bopoponom (HF) npu remnepatype 300-500°C.

CneunanbHo mnpegHa3HAYeHHbIE MM MNOATOTOBJIEHHBbIE CHCTEMbl s
xonsepcuu UF, B UF,

ITOACHHUTEJIBHOE 3AMEYAHHE

Konsepcust UF, B UF ocyliecTBIseTcsl NOCPEACTBOM SK30TEPMHUUECKOH peakiivu
c ¢ropoM B peakropuoit Gamne. UFs KOHAEHCHUpYyeTCA M3 TOPAYHX JIETYHHX
ra3oB IMOCPEACTBOM MpPOIMYCKAHHUSA MMOTOKAa rasa uyepe3 XOJNOAHYI0 JIOBYLIKY,
oxnaxaeHHyro no -10°C. Jlns mpouecca Tpebyercss MCTOYHHK Tra30006pa3HOro
¢dropa.

CneunanbHO mnpeAHa3HAWeHHbIEe MJM TMOATOTOBJIEHHbIE CHCTEMbl [AJIH
xouBepcun UF, B mMeTannuueckuii ypan

ITOSJCHHUTEJILHOE 3AMEYAHHE

Konsepcus UF; B MerajuiMdeckuii ypaH OCYLIECTBNsETCS MOCPEACTBOM €ro
BOCCTAHOBJNIEHHS MarHueM (KpyrnHble MapTHH) UM KajibLueM (Manble NapTHH).

Peakumst ocyuiectsnsercs NpPH TemrnepaTypax Bbllle TOYKH IUTABJIEHHUA
ypaHna (1130°C).

qd
CneumanbHO mnpexHa3HAYEHHbIE MJM MOATOTOBJIEHHBIE CHCTEMbl Uit
xonBepcun UFg B UO;

ITOACHUTEJIbHOE 3AMEYAHUE

Konsepcus UFs B UO, MOxeT OCYyLIECTBIATHCS MOCPEACTBOM OAHOTO M3 Tpex
npoueccos. B nepsom npouecce UFg BOCCcTaHaBIMBAae€TCA M TMAPONHU3YETCS
B UO; ¢ ucnone3oBaHueM Boaopoaa M mnapa. Bo Bropom npouecce UFs
THAPOJIH3YETCs PaCTBOPEHHWEM B BOAE, AMA OCaXECHHA AMypaHaTa aMMOHMA
nobasnsercs aMMuax, a AMypaHaTt BoccraHaBnuBaercss B UO, BOOOPOAOM npH
temnepatype 820°C. Ilpu Tperbem mpouecce razoobpasusie UFg, CO, u NHs
CMELIHUBAIOTCA B BOZE, OCaxzJas ypaHUJIkapOOHaT aMMOHHsA. Y paHuikapOoHaT
aMMOHMS CMEUIMBaeTcs C MapoM M BOAOPOAOM INpH Temmnepatype S00-600°C mns
npoussoactsa UO,.

Kongsepcus UFs B UO, yacTo ocyliecTBIAETCS Ha NEPBOil CTYNEeHH YCTaHOBKH MO
H3rOTOBNEHHIO TOTUIMBA.

CneumalibHo npejHa3HaYeHHbIe HJAH MOATOTOBJIEHHBIE CHCTEMbl JJIs
xousepcuu UFg B UF,

ITOACHHUTEJIbHOE 3AMEYAHUE

Koneepcuss UFs B UF,; ocymecTBisiercs MNOCPEACTBOM BOCCTaHOBJICHHUS
BOAOPOAOM.
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