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JONMOJHUTEJBHBIA TPOTOKOJI K COTJIAHIEHUIO MEXIY
NPABUTEJBCTBOM JIUTOBCKOU PECIIYBJIMKU U
MEXJIYHAPOJHBIM ATEHTCTBOM IO ATOMHOX DHEPT UM O
NPUMEHEHUU TAPAHTHHA B CBSA3H C TIOTOBOPOM O
HEPACITPOCTPAHEHUM SAJEPHOI'O OPYXKUA

. Tekcr JIOMOMHMTENBHOr0' MpoTOKoNa K COMNAIIEHHIO O IapaHTHSX’, 3aKII0UCHHOMY
MEXJy IpaBHUTENbCTBOM JInTOBCKOH Pecnybnmukun v MexQyHapoAHBIM areHTCTBOM 110
aTOMHOM 3HEPrMM B LENAX [OpPHMEHEHMs TrapaHTHH B cBsizu c  JloroBopoM o
HepacnpocTpaHeHHH saepHoro opyxus (JIHAO), Bonpou3BoAUTCS B HACTOSAIIEM JOKYMEHTE
JUISL CBEIEHHMS] BCEX TOCYNapCTB-WIEHOB. J{OMONHHUTENbHBIA NPOTOKON Ob1 0m00peH
CosetroMm ympapnstomux 8 nekabps 1997 roma. On Obun noamucan B Bene 11 mapra
1998 rona.

2. B cootsercTBHM cO cTaTbell 17 J[OMOJHUTENBHOIO MPOTOKONA OH BCTYIIMJ B CHIIY B
JiIeHb, KOrga ATeHTCTBO MOJY4HMNO OT JIMTBBI NHCbMEHHOE YBENOMJIEHHE O TOM, 4YTO
3aKOHOJATENbHbIE H/MJIM KOHCTHTYHHMOHHbIE TpeOoBaHus JIMTBBI, HEOOXOAMMBIE JUIS
BCTYIUICHUS B CHIY, BBINIOTHEHB], T.€. 5 mtons 2000 roxa.

B HacroswieM MHPOPMALMOHHOM LHMPKYNAPE K TEKCTY 106aBlieHbl CHOCKH.
Bocnpousseaeno B gokymeHrte INFCIRC/413.

[To coofpaxeHnaM SKOHOMHHM HAaCTOSILIKH JOKYMEHT OTIeHaTaH OrPAHHUEHHBIM THPAXOM.

00-04261



INFCIRC/413/Add.1
Attachment

JOTIOJHUTEJBHBIA TPOTOKOJI K COTJAIIEHUIO MEXIY
NPABUTEJBCTBOM JUTOBCKOH PECIHYBJIUKHA U
MEKJIYHAPOJHBIM ATEHTCTBOM II0 ATOMHOH YHEPI'UU O
IMPUMEHEHHU I'APAHTHHA BCBSI3HU C JOI'OBOPOM O
HEPACITPOCTPAHEHUMU SAJJEPHOI'O OPYKHUsI

NMPYHVMMAS BO BHVMMAHME, 4to npasutensctBo JluTOBcKOH Pecnybnuku (B
JanpHelmeM umenyemoe “JIMTBOR) 1 MexayHapoJHOE areHTCTBO M0 aTOMHOM 3HEPIHH (B
JanpHedeM HMeHyemoe "ATeHTCTBOM") sBISIOTCS ydacTHMKamMu  CoOrnamieHdss o
IpPUMEHEHHUH TapaHTHH B CBsA3M ¢ JIOTOBOPOM O HEpaclpOCTPAaHEHHH SAAEpPHOro OpyxHs (B
JaneHeieM uMenyemoro "CornalmieHHeM O rapa’Tusx'), KOTopoe BCTYIHIO B cuily 1S
okTAbOpsa 1992 rona;

YUUTLIBAS xenanue MexIyHapOAHOTO cOOOIIECTBA elle Oonee YKPEeIHTh PEXHM
AAEPHOTO HEPACIPOCTPAHEHHUS IyTEM IMOBBIIIEHUS JEUCTBEHHOCTH H 3(G(HEeKTHUBHOCTH
CHUCTEMBbI rapaHTHH ATEHTCTBA;

HAIIOMHHAS, yTo AreHTCTBO IPH OCYIIECTBIEHHH TapaHTHH JOKHO YYUTHIBATH
HeoOXO0UMOCTh: u30eraTh CO3JaHMs NPENATCTBHI 3KOHOMUYECKOMY H TEXHOJOTHUECKOMY
Pa3BUTHIO JIMTBEI MM MEXAYHApOAHOMY COTPYAHHMYECTBY B 0ONAacCTH MHPHOH sIepHOH
IeATeNbHOCTH; CcOoONI0AaTh ACHCTBYIOUIME IIONOXKEHHA B 0O0NacTH OXpaHbl 370POBBS,
0€30MMacHOCTH, (U3UUECKOH 3alMThl, a TaKke JpyrHe AedcTByromue TpeOoBaHUS
0€30MMaCHOCTH M IpaBa OTAEAbHBIX JIML; U IPUHHMATE BCE MEPHI 110 3alUTE KOMMEPUECKHUX,
TEXHOIOTHYECKMX W IPOMBIIJIEHHBIX CEKPETOB, a TaKXxe Apyrod KoHdUAeHUHaNbLHOU
MH(QOpMALMH, KOTOpask CTAHOBUTCA €MY H3BECTHOH;

INNPUHUMAS BO BHUMAHHE, uro uacTtora npoBedeHHS W HMHTEHCHBHOCTD
MEPONPUATHH, YyKa3aHHbBIX B HacTosmeM lIpoTokone, OymyT momaepX HBaTbCs Ha
MHHHUMAanbHOM YpPOBHE, COOTBETCTBYIOIUEM 1I€JHM  MOBBILIEHHS JIEHCTBEHHOCTH H
3¢ pEeKTHBHOCTH rapaHTHH ATeHTCTBA;

HACTOAUIUM JluTBa u AreHTCTBO COIIACHIIUCH O HUXKECIEAYIOLIEM:



CBA3b MEXAY HACTOSIIIUM NNPOTOKOJIOM H COIVIAHIEHHUEM

OTAPAHTHUAX

Cratesa 1

ITonoxenns CornalieHus 0 rapaHTUsIX NPUMEHSOTCS K HacTosmeMy IIpotokony B Tol
Mepe, B KaKOH OHHM COOTBETCTBYIOT MOJIOXKEHHSM Hactosuero IIpotokona u coBMecTHMBI €
HUMH. B ciyyae nporusopeuds Mexay nonoxeHusmu ComlalleHUs O TapaHTUsAX H
NOJIOXEHHUSIMH HacTositero IIpoToKoa mpuMEHSIIOTCS NONI0XKEeHHs HacToswero [Iporokona.

HNPEJOCTABJEHHE HHO®OPMAIMHU

Cratpsa 2

a. JluTBa npenocTtasnseT ATEHTCTBY 3asiBICHHE, COJEpKaLLee:

1)

iii)

V1)

Obmee omucande H HHGDOpMaUMIO, YKa3bIBAKOIIYI0 MECTO IIPOBEIAEHMS
OTHOCSAILUMXCS K SAEPHOMY TOIUIMBHOMY ITHKIY HaYYHO-HCCIIENOBATEIbCKUX U
OTBITHO-KOHCTPYKTOPCKUX paboT, He CBSA3AHHBIX C SIAEPHBIM MaTepHAIOM,
OCYLLIECTBISAEMBbIX  rae-1ubo,  Koropble  (UHAHCHPYIOTCS,  MOJYYHIIH
KOHKPETHOE pa3pelieHUE MM KOHTPOJHUPYIOTCS WIH OCYLUIECTBISIOTCS OT
UMEHH JIUTBHI.

OmnpenenenHyio  AI€HTCTBOM Ha  OCHOBE  OXHIAeMOIO  [OBBILIEHHUS
NedCTBEHHOCTH MM 3¢(EeKTHBHOCTH M COIJIacOBaHHYK ¢ JIMTBOH
HHGOpPMANIHMIO O Kacarollelcs rapaHTUd 3KCITyaTalMOHHON NEeATENbHOCTH Ha
YCTAaHOBKaX M B MeECTax  HAaXOX/IEHUsl BHE YCTAaHOBOK, TI/le OOBbIYHO
HCIIONB3YEeTCS AEPHBIN MaTepHall.

OO1ee omnMcaHde KaXkJIOTro 3[aHHMs Ha KaXIOH T[Ulolajke, BKIKOYAs €ro
MCIIOJIL30BAHUE, H, €CITH 3TOI0 HEJOCTAaTOUHO - ONMCAHHE er0 COJAEePXMMOTO.
3TOo onMcaHHe BKIIOYAET KapTy TAKOH MUIOIUAIKH.

Onucanne MacwiTaba onepamui Julsi KAXKJOI0 MECTa HAXOXICHUS, UMEIOUIEro
OTHOLIEHHWE K [eATeNbHOCTHM, yKa3aHHOW B Ilpunoxenuu [ k HacTosmiemy
IIpotokomny.

HUudopmaunio, YKa3bIBAIOIIYID MECTO HAXOKICHMs, OKCIUIyaTalHOHHOE
COCTOSIHHE ¥ OEHOYHbBIE I'0JIOBBIE NMPOU3BOJCTBEHHbBIE MOIIHOCTH YpPaHOBBIX
PYIHHKOB W OOOraTHUTENbHBIX YCTAHOBOK U TOPHEBBIX OOOraTHUTENIBHBIX
YCTAHOBOK M CYIHECTBYIOIUMH ro0BoH 06beM IIPOU3BOJACTBA TAKUX PYIAHHUKOB
W 000raTUTENbHBIX YCTAHOBOK JUIst JIUTBBI B e0M. JIMTBa NpenoCTaBIsieT 1o
3ampocy AreHTCTBa JaHHbIE O CYLIECTBYIOIEM TIOAOBOM oObeMe
POU3BO/JCTBA OTAEIBHOTO pY/JAHMKA HMIHM 00Orature’nbHOH YCTaHOBKH.
[Ipenocrapnienye 3T0M HHPOpMaLUKH He TpeOyeT BeleHHs oApOoOHOro ydera
SIIEPHOrO MaTepUana.

Mudopmanuro OTHOCUTENBHO HCXOIHOIO MaTepHalia, KOTOPbIH eule He J10CTUT
COCTaBa M YHUCTOTHI, KOTOPBIE JEJAIOT €ro NPUIOAHBIM /Ul H3TOTOBJICHHUS
TOTLIMBA WJIM H30TOMHOr0 00O0TalleH s, BKIIOUAIOIYIO:



a) KOJIHYECTBA, XUMHYECKHI COCTaB, HCII0b30BaHHUE HIIH
npeanojaracMoe HCHOJIb30BaHHE TaKOTO MaTepHalla, HE3aBUCHMO OT
€ro sIIEPHOTO WM HEANEPHOrO HCHIONb30BAHMA, AN KaXJI0r0 Mecra
HaxoxxaeHud B JIuTBe, B KOTOPOM TakOW MaTepHall HNPHCYICTBYET B
KOJIMUECTBAX, PEBLIIIAIOIIUX AECATh METPUUYECKHUX TOHH YpaHa H/HIIH
NBAAIaTh METPUUECKHUX TOHH TOPHS, a AN APYTHX MECT HaXOXICHHS
C KonuuecTBaMH 0ojiee ONHOH MeTpUUYECKOM TOHHBI - o0filee
KOnu4yecTBo I JIMTBRI B LIEJIOM, ecid 3TO o6ilee KOJUYECTBO
NpeBLULIAET JECATh METPUYECKHX TOHH YypaHa WIH JBajiaTh
MeTpHUeCKHX TOHH Topus. [IpenocrasiieHHe 3TOH MHpOpMaLUH He
TpebyeT BeeHUs NOAPODHOTO yyeTa siepHOro MaTepHaa;

b) KOJIMYECTBA, XUMHYECKHH COCTAaB M MYHKT Ha3HAUYEHHUs KaxaoH
3KCHOPTHOHN MOCTaBKH U3 JIMTBBI Takoro Marepuana Ui KOHKPETHBIX
HesIAEPHBIX LeJIEH B KOJIMYECTBAX, MPEBBIIAIIHUX:

1) ACCATh METPHUYECKHX TOHH YypaHa, HJIHU A1 NOCICAOBATCIIBHBIX
3KCIIOPTHBIX TIOCTABOK YpaHa H3 JIMTBBI B OOHO H TO XK€
rocynapCTBO, Ka)Kaasa U3 KOTOPbIX MEHEC HCCATH METPHYECKHX
TOHH, HO CyMMa KOTOPBIX MHPEBBIACT NECATH METPHUECKHX
TOHH B TCUCHHE 1014,

2) IBaATh METPHUYECKUX TOHH TOpHS, HITH g
MOC/IENOBATENBHBIX 3KCIOPTHBIX MMOCTAaBOK TOPHSA U3 JIMTBBI B
OJIHO M TO € TOCYyJapCTBO, KaXkJas M3 KOTOPBIX MeHee
ABaJllaTH METPUUYECKHX TOHH, HO CYMMa KOTOPBIX NpPEBBIIIAECT
JBaNLATh METPUUECKUX TOHH B TEUEHHE IOlIa;

c) KOJIMYECTBA, XUMHUYECKHH COCTaB, MECTO HaXOXKAEHHUSA B HaACTOsllee
BpeMS M HCNOJb30BaHHE WIM MNPEAINOIaraeMoe HCIONb30BaHUE
KaX 10l HMMIIOPTHOM MNOCTaBKM B JIMTBY TakOro marepuaia s
KOHKPETHBIX HEAAEPHBIX LEJIEH B KOJIHYECTBAX, IPEBhIMIAOUIHNX:

1) AECATh METPHUYCCKUX TOHH YpaHa, HJIH OJIst MOCNIEA0BaTCIbHbIX
HMIIOPTHLIX TNOCTaBOK YypaHa B .HHTBy, KaxxJasa H3 KOTOPBbIX
MCHEC JACCATH METPHUCCKHX TOHH, HO CYMMa KOTOPBIX
MPEBBILIACT AECATL METPUUICCKHMX TOHH B TCUCHHE I'04a;

2) IBaalaTh METPHUECKHX TOHH TOpHS, HIIH s
MOCHENOBATENIBHBIX HMIIOPTHBIX [1OCTaBOK TopHs B JIMTBY,
Kak/asg M3 KOTOpPBhIX MEHEE JIBaflaTH METPUYECKHX TOHH, HO
CyMMa KOTOpPBIX MPEBHIIAET [ABaAllaTh METPUUYECKHX TOHH B
TeueHHe roja;

NpH TOM [IOHMMaHHHM, UTO MpEACTaBIeHHE UHPOPMALHUK O TAKOM MaTepuale,
NpeHa3HAYeHHOM MU HEsIEPHOTO MCIOJIb30BaHUsI, IIOCJIE TOrO0 Kak OH
JNOCTHTHET OKOHYATE/IbHOW (OpPMBI CBOETO HEANEPHOIO HCIIONB30BAHUS, HE
TpedyeTcsl.



vii)

viii)

a)  MHGpOpPMAIHIO OTHOCHTENBHO KOMHYECTB, BUJOB UCNOJIb30BAHHA U MECT
HaXOXK/IEHUA ANEPHOTO MaTepHana, OCBOOOXKIEHHOrO0 OT TapaHTHH B
COOTBETCTBHH €O cTaThelt 36 Cornaiuenus 0 rapaHTHIX,

b)  uHPOPMALHIO OTHOCHTENBHO KOJIMYECTB (KOTOpass MOXKET UMETh GopMy
OIIEHOK) M BHJOB HCIIONbL30BAaHMSA B KAKIOM MECTE HaXOXACHHS
SIEPHOTO MaTepHana, OCBOOOXKAEHHOIO OT FapaHTHH B COOTBETCTBHHM
co cratbeii 35 b) CornaieHus o rapaHTUsX, HO ellie He HaxOoJsuierocs B
OKOHuYaTejgbHOH  QopMe i1  HEANEepPHOr0  HCIIOJb30OBAaHUA, B
KONMYeCTBaX, NPEeBLIAOIIMX YKa3zaHHble B crathe 36 Cornamenus o
rapanutusx. [lpenocraBnenue 3toi uubopManuu He TpeOyeT BeaeHHS
110JpOCHOTrO y4eTa AASpHOT0 MaTepraa.

HudopManuio OTHOCHTENIBHO MeECTa HAaXOXJAEHHS WM  Ja’bHeiimeid
00paboTKH OTXOJOB CpPEOHEr0 WM BBICOKOTO YPOBHA aKTUBHOCTH,
coliepXaulMX IIYTOHMHM, BBICOKOOOOTalIEHHBIR YypaH WK ypaH-233, B
OTHOINEHWH KOTOPBIX HpPHUMEHEHHE TapaHTUi OblIO0 MpeKpaleHo B
cooTBeTcTBHH co cTartbel 11 CornamueHus o rapantusax. JIjIs ueau AaHHOTO
nyHkTa "nanpHeHiuas odpaboTka" He BKIIIOYAET MEPEeynakoBKY OTXOJ0B WX
MX JNajdbHekniee KOHAMIIMOHHPOBAaHUE, HE TIpelycMaTpHBaIOLIee pa3jeieHus
37IEMEHTOB, JUUIS1 XPAaHEHHSI HIIU 3aXOPOHEHHSI.

Cnenymoiuyo HH()OPMALHIO OTHOCHTEIBHO COTNIACOBaHHOTO 00OpYIOBaHUA H
HEs IEPHOT0 MaTepHana, nepequcieHubix B [punoxenun I

a) MO KaXJIOH IKCIIOPTHOM nocraBke M3 JIMTBBI Takoro 0OOpYAOBaHUA H
MaTepHasa: MIECHTHQHKAUMs, KOJIMYECTBO, MECTO IIPEAIoaraeMoro
UCIIOJIB30BAHUS B TOCyJapcTBe-TojlyyaTeslie M jJaTa MWiIH B
COOTBETCTBYIOILMX CIIy4dasx O>KHAaeMasl 1aTa 3KCIIOPTHOM NOCTaBKH;

b) 10 KOHKPETHOMY 3alpoCy AT€HTCTBa, IOATBepxkIeHue JIMTBOH Kak

UMIIOPTHPYIOIIMM TOCYAapcTBOM HHGMOPMALIMH,  NPedOCTaBJIeHHOH
ATeHTCTBY B COOTBETCTBHMH C IIYHKTOM a) BBIILIE.

ObuiMe r1laHbl Ha  NPENCTOSIUMH  JeCATHIETHUH TIEPHOM, HMMEIoNIue
OTHOIIEHHE K Pa3BUTHIO SJAEPHOrO  TOIUIMBHOTO LMKAA  (BKIOUas
IJIaHHpYyeMble OTHOCSIIIMECS K SAEPHOMY TOIUIMBHOMY LIMKIY Hay4dHO-
MCCIIEI0BATEAbCKHE M ONBITHO-KOHCTPYKTOPCKHE paboThi), KOrja OHH
YTBEPXKJICHBI COOTBETCTBYIOIMMH KOMIIETCHTHBIMH OpraHamH B JIMTBe.

b.  JluTBa mnpwiaraeT BCE pa3yMHBbIE YCHIHMS, C TeM YTOOBI MpPENOCTaBHTL ATEHTCTBY
CeNyIYIo HH(popMaluio:

1)

obuiee omMMCaHHWE H HHGPOPMALHMIO, YKa3bIBAIOILYD MECTO IPOBENEHHS
OTHOCALIMXCS K SIIEPHOMY TOIIJIMBHOMY LMKJY HaYYHO-HCCIENOBATENBCKUX U
OIIBITHO-KOHCTPYKTOPCKHX paboT, HE CBS3aHHBLIX C SIEPHBIM MaTEPUAIOM,
KOTOpble KOHKPETHO OTHOCATCSA K 00oraiieHu1o, nepepaboTke sAepHOrO
TOIUIMBA MM K OOpabOTKe OTXOJOB CPENHEIO HIIM BBICOKOTO YPOBHS
aKTHBHOCTH, COICPKAIIMX IUTYTOHHH, BBICOKOOOOTALEHHBIH YpaH MWW ypaH-
233, ocyuiecTBAsgeMbIX Tae-1H00 B JIUTBE, HO KOTOpbIE HE PUHAHCHPYIOTCS,



He IOJY4YMIH KOHKPETHOTO pa3pelleHUs WIH He KOHTpOnupyroTcs JIuTBoM
WM HE OCYIIECTBIAIOTCH OT WUMeHH JIuTBbl. [ng umenu MaHHOrO NYHKTA
"obpaboTka" OTXOHOB CpEAHEr0o MJIHM BBICOKOTO YPOBHS AKTHBHOCTH HE
BKJIIOYAET MEPEYNakOoBKY OTXOAOB WJIH HUX KOHAMLHOHUPOBAHHE, HE
nNpenycMaTpUBalOLIEe  pa3fciicHUss  JJIEMEHTOB, M1 XpaHEHHd  HIIH
3aXOpOHEHHS.

11) obuiee onmucaHUe [OEATENILHOCTH W CBENEHUS O JIMIE MHJIM OpraHH3alui,
OCYILECTBIISIOIIMX TaKyld JAEATENbHOCTh B OINpEAEICHHBIX AreHTCTBOM
MecTax HaxOXAEHHS 3a IpeleJamMH IUIOIIAJAKH, KOTOpble, IO MHEHHIO
AreHTCTBa, MOTJIM OBl QYHKIIMOHATIBLHO OBITH CBS3aHBI C AEATENBHOCTHIO HA
atoi miuomaake. Ilpenocrasnenue Takoii HHGOPMALMK ABISETCA NPEAMETOM
KOHKpPETHOTO 3anpoca AreHTcTBa. OHa mpeAocTaBiseTcss B KOHCYIbTALUHU C
ATEHTCTBOM U CBOEBPEMEHHO.

[To 3ampocy ArenTtcrBa JlMuTBa JaeT yTOYHEHHs WM pa3biACHEHHS OO0
HHGOpMaLMK, NpPENOCTaBICHHONH B COOTBETCTBUM C Hacrosiued CraThed, B TOH
CTEINEHH, B KOTOPOH 3TO UMEET OTHOUIEHHE K LIEJIH TapaHTHH.

Ctatbs 3

JlutBa npenocrasnseT AreHTCTBY B TeueHHe 180 AHEH mnocie BCTYIJIEHUS B CUIY
HacToswlero [Iporokona nudopManuio, 0 KOTOpoi ropopurcs B CtaThe 2.a 1), 1ii), 1V),
V), vi) a), vii) ¥ X) 4 B Cratbe 2.b i).

JlutBa npepocrtaBnseT ATEHTCTBY 10 15 Mas  Kaxaoro rojga OOHOBJIEHHYIO
MH(pOpMALIMIO, O KOTOPOH TOBOPUTCS B IYHKTE a. BBILIE, 32 NIEPUOJI, OXBATHIBAIOIIHH
NpeALIECTBYIOIMH KaleHJapHbli roa. Ecnu paHee npenoctasnenHas uHbopManus
ocTtanack 6e3 H3MeHeHuH, JITuTBa yBeqoMIIsieT 00 ITOM.

JIutea npenocraBnseT ATeHTCTBY [0 15 Mas  Kaxaoro roaa HHQPOPMALMIO,
omnpeneneHHyro B Cratee 2.a.vi) b) M C), 3a [NEpHOA, OXBaThIBAIOLIWH
NpEAIECTBYIOIUIH KaleHOapHLIH TOX.

JIuTBa exeKBapTaJibHO MPENOCTaBseT ATEHTCTBY HHGOPMAIUIO, OMPENENEeHHYIO B
Cratee 2.a.1X) a). 2Ta HH(GOpMaLUA NPENOCTABISETCS B TEUEHHE HIECTHAECATH JAHEH
MOCE OKOHUYAHHUS KaKI0ro KBapTaia.

JlutBa npenocTaBisieT ATeHTCTBY MH(pOpMaLMIO, onpelenceHHyio B CrtaThe 2.a.viii),
3a 180 nHelt no ocymecTsieHus AaibHelnel 06paboTku, U 10 15 Mas Kax/aoro roaa
UHpOpMALMIO 00 H3MEHEHHSX MECT HaXOXJEHHS 3a MEePHOJ, OXBAThIBAKILIMMA
IpEAECTBYIOIUHMH KajleH1apHbIK TOL.

JIuTBa M ATEHTCTBO [OrOBapHBAIOTCA O BPEMEHHM M HYacTOTE IIPENOCTaBlICHUS
uHbOpMaliMHK, OIpeieNeHHON B cTaThe 2.a.11).

JIuTBa npeaocTanisieT ATeHTCTBY HHGbOpMaLHIo, onpeneneHHyro B CraTee 2.a.1X) b),
B TEYEHME ILIECTHUAECATH AHEH MOCIEe MOCTYIIEHHS 3a1p0oca OT ATEHTCTBA.



JONOJHHUTEJILHBIA JOCTYI
CraTtba 4

Humxecneayiomee NpPUMEHSETCS B CBS3H C  OCYLIECTBICHUEM JONOJHUTEIBHOIO
JlocTyna B cOOTBeTCTBUM co CtaThelt 5 HacTosuiero [IpoTokona:

a.  AreHTCTBO He CTaBHT ILENH MEXaHHCTHUECKH WIH CHCTEMATHUYECKH NPOBEPATH
uHbOpMalHIo, 0 KOTopo# ropopurcs B CTaThe 2, 0JHaKO AT€HTCTBO HMEET OCTYH K:

i) M060My MECTY HaXOXJAEHHA, O KOTOPOM roBOpHTCs B CTaThe 5.a. 1) MM 1),
Ha BHIOOPOYHOH OCHOBE C IENIbI0 00ECIICUeHHs YBEPEHHOCTH B OTCYTCTBHH
He3asBIEHHBIX AIEPHOT0O MaTepraia u NesSTeIbHOCTH;

i1) A1000My MECTy HaXOXXIEHHUSA, O KOTOPOM ropopuTcs B CtaTee S.b. MM C., B
LeaX pelieHUss BOIIpOCa, CBA3@HHOTO C IIPAaBUWJIBHOCTBIO M [OJIHOTOMH
uHopMauuK, NpPEeJOCTaBICHHON B coOTBETCTBMHM co CTaThell 2 Mau B
LleIAX YCTPaHEeHUsl HECOOTBETCTBHS, CBA3aHHOTO C 3TOH MHbOpMalUEH;

1) N1000MY MECTY HaXOX/IEHHs, O KOTOPOM roBopHuTcs B CTaThe S.a. 1ii) B TOH
CTENEHH, B KOTOPOH 3TO HEOOXOAMMO ATEHTCTBY I NMOATBEPXKACHUS s
1esed rapanTUd 3asBieHHUs JIUTBBI O CTaTyce YCTAHOBKM MJIM MecTa
HaxOXX/ICHUsA BHE YCTAHOBOK, I'/le paHee OOBIUHO HUCIIOJIB30BAJICA SACPHBIH
MaTepHall, KaK CHATBIX C IKCIIIyaTauuH.

b. 1) 3a MCKIIOUEHHEM CJY4YaeB, YKa3aHHBIX B IYHKTE 11) HIDKE, ATEHTCTBO
HanpasiseT JIUTBe NpeBapUTENLHOE YBEAOMIIEHHE O AOCTYIIE MO KpahHew
Mepe 3a 24 yaca;

i) B OTHOUIEHMM JOCTyla K JIIOOOMY MECTy Ha IUIOLIaJKe, KOTOPBIH
3anpaliMBacTCsl B COUYECTAHHH C MOCEIICHUAMH U IPOBEPKH MHMOPMAUMH
0 KOHCTPYKLIMH MWIH C MHCHEKUIMSIMH [ CHENHANBHBIX UeJled MM
OOBIMHBIMU MHCMEKUUSAMH Ha 3TOM NNOWAAKe, CPOK MPEABapUTEILHOIO
YBEIOMIJIEHHS, €CIH ATEeHTCTBO oOpallaeTcs ¢ 3anpocoM o0 3ToM,
COCTaBJIsAET, IO KpaiHed Mepe, [Ba 4aca, OJHAKO B HCKIIIOYHTENBHBIX
00CTOATENLCTBAX, MOXKET COCTABUTH MEHEE JIBYX YaCOB.

C. anIIBapHTCHI)HOE YBEOOMIJICHHUEC HAIIPABJIACTCA B IIHCBbMCHHOM BHIEC W B HEM

KOHKPETHO YKa3bIBAXTCA NPUYHUHBLL JOCTyNAa U ACATCABHOCTH, KOTOPAA JOKHA OBITH
OCYILIECTBJICHA BO BpEMs TaKOr'o 10CTyIna,

d. B cnyyae Bompoca WJIH HECOOTBETCTBHA ATEHTCTBO IpeNOCTaBnseT JIuTse
BO3MOXXHOCTH J1aTh pa3bsiCHEHHE U CIIOCOOCTBOBATh PELICHHIO TOTO BOMPOCa WM
YCTPaHEHHUIO ITOTO HEcOOTBETCTBUsA. Takas BO3MOXXHOCTb OyaeT HpPeNoCTaBisAThCA
JI0 HAIpPaBJEHHA 3ampoca O AOCTYIE, €ClIU TOJNbKO ATEHTCTBO HE COYTET, YTO
3aJIep’Ka B MPEJOCTaBIEHNH JIOCTYIId, BO3MOXKHO, HaHeceT yuepd 11enu, ¢ KoTopoi
3allpallliBaeTcs TOT AOCTYN. B sroboM ciydyae AreHTCTBO He JeNaeT KaKuX-Ju6o
BLIBOJIOB B OTHOUIEHHMH BOIPOCA WM HECOOTBETCTBHUA N0 Tex rop, noka JIuTee ne
OyaeT npeaocTaBleHa Takas BOZMOXHOCTb.



Ecnu ¢ JluTBOW He NOCTUTHYTO HMHOM JOTOBOPEHHOCTH, AOCTYII OCYILECTBIISIETCS
TOJIBKO B Te4eHHEe 0ObIYHOTO paboyero qHs.

JIuTBa MMeeT MpaBo Ha CONPOBOXAECHHE MHCIEKTOPOB ATEHTCTBA BO BpeMs JOCTyNa
npencraButensiMi JIMTBBI NPH YCIOBHM, YTO 3TO HE 3a[ep)KMBAeT BHLINOJHEHHE
HHCIIEKTOPaMH CBOMX QYHKIUI WM HHBIM 00pa3oM He NPENsATCTBYET 3TOMY.

Cratbs 5
JlutBa npenocraBnsieT ATeHTCTBY JOCTYN K:
1) 11000My MECTY Ha IJIOILAJKE;

11)  mobOoMy MecTy HaxOXIeHHs, omnpeaejeHHOMY JIMTBOH B COOTBETCTBHHM CO
Cratpeit 2.a.v)-viii);

ii1) nobo# CHATOM ¢ 3KCIUTyaTalMH YCTAHOBKE MJIM CHATOMY C 3KCIUTyaTalMH MECTY
HaxXOoXJEeHHUS BHE YCTAHOBOK, IJieé paHee OOBIUHO HCIIOJIBL30BAICS SAEPHBIN
MaTepHal.

noOOMy MeCTy HaxXOXIEHHd, OlpeneneHHOMY JIMTBOH B  COOTBETCTBHU CO
Crateeii 2.a.i), Cratneit 2.a.iv), CTaTheil 2.a.ix)b) umu Cratheit 2.b., MOMHMO TeX, O
KOTOPBIX TOBOPHTCSI B IIYHKTE a.I) Bbillle, IPH YCIOBUH, UYTO, €ClH JIUTBA HE MMeEET
BO3MOXXHOCTH IIPEJOCTaBUTh Tako¥ NOCTym, JIuTBa mpuiaraeT Bce pa3yMHbIe YCHIIHS
JUIS He3aMeUIMTELHOTO YOBJIETBOPEHUS TpeOOBaHUH ATEHTCTBA C NOMOIILIO HHBIX
CPEICTB.

N000MYy MECTY HaxOXXICHMs, OIpelesleHHOMY ATEHTCTBOM, IIOMHMO TeX MeCT
HaxO0X/JIEHHS, O KOTOpBIX T'OBOPUTCS B IYHKTax a. U b. BbllE, B LENsAx oTOopa mpod
OKpYXXawIluel cpenbl B KOHKPETHOM MECTE HAXOXIAEHHUS IIPU YCJIIOBHH, UTO, €CIH
JIuTBa HE HMMeEeT BO3MOXHOCTH TPEAOCTaBHTHL Takol noctyn, JIMTBa mpwuiaraer Bce
pa3yMHbIE YCHIMS 111 HE3aMEIUTENBHOTO YIOBIETBOPEHHUS TpeOOBaHMH ATEHTCTBA B
HOpHIIEKALMX MECTaX HAXOXIECHUA UIIM C IOMOIUBIO HHBIX CPEJICTB.

CTtaTba 6

HpH OCYIICCTBIJICHHH Cratpu 5 ATEHTCTBO MOMKET BBIITOIHATL CJIeayIromue BHIBI

JACATCIBbHOCTH!

a.

B oTHOweHMH [oCTyna B COOTBETCTBHMM cO CTaThed 5.a.1) HIM 1i1). BU3YaIbHOE
HaOyoeHue, OoTOOp MpoO OKpYKarolled cpeibl; HCNOJb30BAaHHE YCTPOWCTB IS
oOHapyXeHHsT M H3MEpPeHHs paJualiH; OlleyaThlBaHME W DpPHMEHEHHE IPYrux
UIEHTHOUUMPYIOIIMX U YKa3bIBAKOUIMX Ha BMEWIATENIBCTBO YCTPOMCTB, OMpPENeNeHHbIX
B JIONMONHUTENBHBIX TIONOXEHHUAX; M IPHMEHEHHME APYTHX OOBEKTHBHBIX Mep,
TEXHHYECKasT OCYIIECTBMMOCTh KOTOpbIX Oblna MOATBEPKICHA MW HCIHOJL30BaHHE
KOTOpBIX Ob1I0 corsacoBaHo COBETOM yNpaBiAOIUMX (B JanbHEHLIEM HMEHYeMbIM
"CogeToM") H riociie KOHCYJIbTAUHUH Mexkay ATeHTCTBOM U JIUTBOM.

B oTHOmEHHH OCTYIa B COOTBETCTBMHU co CTaTheH 5.a.11); BHU3yalbHOE HaONIOJEHHE;
MOJCYET YUEeTHBIX €/JHHHI AEPHOTO MaTepHana; Hepaspyluamluie H3MepeHUs U oTOop
npod; HCIONb30BAHHE YCTPOWCTB [JIsi OOHapyKeHHs W H3MEPEeHHs palluallvH;



H3y4YEHHE YYETHBIX JIOKYMEHTOB, KaCalOHIUXCS KONHYECTBa, IPOUCXOXJICHUS H
pasMelIeHHs MaTepHana, oTOop Mpol OkpyXalolieH cpeibl; U NMpPUMEHEHHE NPYTHUX
OOBEKTHUBHBIX MeEp, TEXHHYECKass OCYHIECTBUMOCTb KOTOpHIX Oblia MOATBEPXKACHA U

UCIIOIb30BaHHE KOTOPBIX ObLIO coriiacoBaHo COBETOM H IOCNIE KOHCYIbTAlHH MEXITY
ATreHTCTBOM U JIUTBOIA.

c. B oTHomieHHMH fgocTyma B cooTBeTCcTBHM co CTarbed 5.b.: BH3yanbHOe HabMIONEHUE;
0TOOp MNMpOO OKpYXKaWILEH Cpelbl; UCIONb30BAHHE YCTPOMCTB 1 OOHApYXKEHUs H
M3MEpEHHUsl pajualiiH; H3y4YEHHE Kacalou[uxcs TapaHTHH I[IpOU3BOACTBEHHBIX H
OTTPY30YHBIX YUETHBIX JOKYMEHTOB;, H [pUMEHEHHE JAPYIHX OOBEKTHBHBIX MeEp,
TEXHHYECKass OCYLIECTBUMOCTh KOTOPBIX Obula IIOATBEPKJACHA M HCIOJIB30BAHHE

KOTOpBIX ObLTO cornacoBaHo COBETOM H IMOCIECAYIOIIMX KOHCYIbTALHH MEXIy
ATeHTCTBOM U JIUTBOH.

d. B oTHomeHuH nocTyma B cOOTBeTCTBUHU co CraTwel 5.c.: oTOOp Mpold okpyxaroule
Cpelbl U B Cllyyae, €CIIM pe3yJIbTaThl HE IIO3BOJISIIOT PELIMTE BOMPOC HIIH YCTPAHHUTH
HECOOTBETCTBHE B MECTE HAXOXACHUS, ONpeie]IeHHOM ATeHTCTBOM B COOTBETCTBHUHU CO
Cratbeli 5.c., HCIIOJIB30BAHHE B 3TOM MECT€ HaXOQKJICHHS BU3YaJILHOI'O HaOJIIOJEHHUA,
YCTPOMCTB U1l OOHApyXKEHHsT W M3MEpEHUs paJHallud M TIPHMEHEHHE IO
COIJIaCOBAHHMIO MeX 1y JINTBOH U ATEHTCTBOM ApYTHX OOBEKTHBHEIX MEp.

Crartes 7

a. [To npocvbe JIutBel AreHTcTBO U JluTBa JOroBapHBalOTCS B OTHOLUCHHH
PETYJIHPYEMOT0 AOCTYIIa B paMKax nacTosulero IIpoTokoia ¢ nenplo mpeoTBpalleHus
PACKPBITHA  YYyBCTBHUTENBHOM C TOYKH 3pEHHA  SAJAEPHOTO  PACIpOCTPaHEHHs
UH(}pOpMaLHH, BEIIIOJHEHHUS TpeOOBAaHUH 0€30I1aCHOCTH MJIM (PU3MUYECKOU 3alMTht HIIH
C uenslo obecriedyeHHs 3alIMTHl HaXOAAUICHCS B YACTHOM COOCTBEHHOCTH HJIH
KOMMEpPYECKH  YYBCTBHUTENBHOW  HHpopManuu. TakHe  JIOTOBOPEHHOCTH  HE
NPENATCTBYIOT  ATEHTCTBY  OCYIECTBIATH  AEATEJIBHOCTb, KOTOpas  SBJSIETCS
HEOOXOMUMOH Uit  obecrneueHuss YOENHTENLHOW YBEPEHHOCTH B OTCYTCTBHHU
HE3asBJICHHBIX SANEPHOr0 MaTepHana M [JeATeNLHOCTH B COOTBETCTBYIOUIEM MECTeE
HaxOXAEHHsA, BKJII0OYAs peleHue Joboro Bonpoca, OTHOCSILErOCs K MPaBHILHOCTH M
MOJIHOTE HMH(pOpPMalMH, O KOTOPOM TOBOPHUTCS B CTaThe 2, HJM YCTpaHEHHE
HECOOTBETCTBHUS, OTHOCSIIIEIOCA K 9TOit HHpOPMAIHH.

b.  JluTBa MOXET NIpH npenocTaBiennu WHbopManuu, 0 KOTopoH ropoputcs B Crarbe 2,
MHPOPMUPOBATE ATEHTCTBO O MECTAX HA IUIOWIAAKE MM B MECTE HAXOXJICHHUS, HA
KOTOPBIX MOXET MPUMEHSATHCSA PEryJUpPYeMbIH NOCTYIL.

c.  J1o BCTymI€HHs B CHJy JIIOOBIX HEOOXONUMBIX [IOIMONHUTENBHEIX N0I0XKEHHH JInTBa

MOXET HpH6eFHyTb K PpEeryimupoBaHHI0 OOCTyIIa B COOTBCTCTBHU C TIOJIOXCHUHSMH
ITYHKTA a. BbILIC.

Cratbs 8

Huuto B nHacTosimieMm IlpoTokose He mpensTcTByeT JIMTBE NPENOCTABNATE ATEHTCTBY
JOCTYTI K MECTaM HaXO0XJEHHs B JOMOMHEHHE K TeM, 0 KOTOPBIX roBopuTcst B CtaTesax 5 u 9,
MJIM NIPOCHTb ATEHTCTBO O ILIPOBEINECHHH JEATENBLHOCTH MO HPOBEPKE B KOHKPETHOM MECTE



HaXOXJeHUs. AreHTCTBO HE3aMEJJMTENIbHO IpUIIaracT BCE pasyMHBIE YCUIIHA JUis
OCYMIeCTBJICHHU: NEHCTBHH B COOTBETCTBUU C TAKOH NPOCHOOH.

Craten 9

JluTBa mpenocTaBisieT AreHTCTBY JOCTYN K MeECTaM HAaXOXIAEHHSs, OINpeleieHHBIM
ArenrctBoM Uil otbopa INpod oOkpykaroulel cpelbl Ha OOWIMPHOH TEPPUTOPHH, IIpH
YCJIOBHH, YTO €CIM JIMTBa He MMeeT BO3MOXKHOCTH NPENOCTaBUTh TaKOH JOCTYyIH, TO JIMTBa
NpUlaraeT BCE pasyMHble YCHIMS [Ulsl YIOBIETBOPEHHs TpeOOBaHHH ATeHTCTBA B
aNbTEepPHATHBHBIX MECTaX HaXOXKJEeHHsA. ATEHTCTBO HE 3alpaliMBaeT TaKOH JOCTYN OO TeX
1op, moka oTdéop Mpo® OKpyKarolieH cpelbl Ha OOWIMPHOH TEPPUTOPUH M MpPOUEAYPHBIE
Mepsl Ui ero nposeneHus He onoOpeHsl CoBETOM M He MPOBENEHBI KOHCY/IbTALUH MEXAY
ArentcTBoM U JINTBOH.

Cratbsa 10
ArenTcTBO HHGOpMHUpYeET JIUTBY O:

a. JesATenbHOCTH, OCYWIECTBIEHHOM B pamkax Hactosimiero [Ipotokxona, Bxirogas
JeATEeIBHOCTh B OTHOLIEHUM JIKOOBIX BOINPOCOB HJIH HECOOTBETCTBUH, KOTOpBlE
ATeHTCTBO 10BeJlO A0 cBeneHus JIMTBEL, B mpenenax LIECTUIAECATH AHEH mocne
OCYILIECTBIICHHSI ATEHTCTBOM 3TOH NesTENHHOCTH.

b.  Pe3ynpTaTax NEATENBHOCTY B OTHOLIGHUHU JIIOOLIX BOIPOCOB MJIH HECOOTBETCTBHH,
KOTOpbIE ATEHTCTBO JOBENO A0 CBeAeHHs JIMTBBHI, 10 BO3MOXHOCTH CKOpee, HO B
M000M CiIydae B TEYEHHE TpUAUATH AHEH Iocie MoJyyeHHs ATEHTCTBOM  3THX
pe3yIbTaTOB.

C. BriBogax, KOTOpPBIE OHO CAENAJIO B PE3YNbTATE CBOEH AeATENbHOCTH B COOTBETCTBHH C
HAaCTOAIIHM HpOTOKOHOM. Takue BBIBOIBI [PEAOCTABIIAIOTCA €XErOJHO.

HA3ZHAYEHUE HHCHHEKTOPOB ATEHTCTBA
Cratbs 11

a. 1) ["enepanbHpId AUpEKTOp yBenomuiaeT JIMTBy o6 yreepxaeHud CoBeToM No00ro
OOJDKHOCTHOTO JIMLa ATeHTCTBa B KauecTBE MHCIIEKTOpa MO TrapaHTusM. Ecmu
JlutBa He M3BewlaeT ['eHepanbHOro IUPEKTOpa O CBOEM OTKJIOHEHHH TaKOTO
NO/DKHOCTHOTO NHIa KaK MHCIIEKTOopa Ul JIMTBEI B TeueHue TPeX MECsIen nocie
MONy4eHHs yBEAOMIIEHHs 00 yTBep:kJeHUH COBETOM, MHCIEKTOp, O KOTOPOM
TakuM 00pa3oM yBelomseHa JIMTBa, cuuTaeTcsa HasHaYeHHBIM B JIMTBY;

11)  I'eHepalpHBIH JMpPEKTOp, HeHCTBYs B OTBeT Ha MpockOy JIMTBBI oM 1O
CODOCTBEHHOH HMHHMUHATHBE, He3aMeUIMTENbHO HHbopMupyeT JIMTBY 00 OT3hIBE
Ha3Ha4eHUs NI0O0TO JOMKHOCTHOTO JIHIIA B Ka4eCTBE HHCIEKTOPa [Aiist JIUTBBI.

b.  YBenomieHHE, O KOTODOM TOBOPDHUTCS B NYHKTE a. BB, CUHTAETCA IIOJYYEHHBIM
JIuTBOM Yepe3 CeMb AHEH IOCIIE NaThl HANPaBJIEHHsI ATEHTCTBOM TaKOTO YBEAOMJIEHUS
JIuTBe 3aKa3HOH KOpPpECIOHACHIHEH.



BHU3bI
Crates 12

JIuTBa NpyH HEoOXOAMMOCTH B TEUEHHE OJHOIO Mecslla Iocjie MOoay4YeHus 3amnpoca 00
3TOM [PEJOCTAaBJISET YKa3aHHOMY B TAaKOM 3alpoCce Ha3HAYeHHOMY HHCIIEKTOpY
COOTBETCTBYIOIIYI0O MHOTOKPATHYIO BBHE3JHYIO/BHIE3AHYIO W/MJHM TPAH3UTHYIO BU3BI, UTOOBI
ofecreynTh UHCIEKTOPY BO3MOXXHOCTh BbE3[a W NpeObIBaHUSA Ha TEPPUTOPUH JIUTBEI B
nenax BHIMOJiHEHUs ero/ee GyHkuui. JroOple 3ampomieHHble BU3bI IeHCTBUTENbHBI HE MEHEE
OJHOrO roja ¥ B ciy4yae HEOOXOAMMOCTH BO300HOBISIOTCS Ha IEPUOJ Ha3HAYECHUS
wHCIekTopa B JIMTBY.

JOIMMOJHHUTEJABHBIE IMOJOXEHHUSA
Crates 13

a. B Tex ClIydasXx, Koraa JIuTBa MM ATEHTCTBO YKa3blBalOT Ha HEOOXOAUMOCTE
ONIPCHAC/IUTEL B HOHOHHHTCHBHHX IMOJIOXKEHHAX, KaKHM 06pa30M CJICOYET IMPUMEHATH
MEPBI, U3JIOKCHHBIE B HACTOALICM HpOTOKOJ’IC, JIuTBa U ATEHTCTBO COTIACOBBIBAIOT
TAKHE HOHOHHHTCHBHHC MOJIOXKEHHUSL B TCUEHHE ASBSIHOCTA JHEH Iocie BCTYIIJICHUA B
CHJIYy HAaCTOAWIETO npOTOKOHa HIIH, B TEX Cly4asax, KOrJa YKa3zaHHe Ha HeoOX0IMMOCTh
TaKHX IIOHOHHHT@HBHBIX MONOXKEHHH JaeTcs Iocne BCTYIIJICHHUA B CHJIY HACTOAUWIETO
HpOTOKOHa, - B T€UEHME JACBAHOCTA JHEH MOCNEe JaThl TAKOTO YKa3aHus.

b. Jlo BCTYIUIEHHA B CHIY JIO0BIX HEOOXOAUMBIX JIOMONHHTENBHBIX [MOJOXKEHHUH
ATeHTCTBO MMeeT IIpaBO IIPUMEHATH MEPBI, H3JI0KEHHBIE B HacToseM [IpoTokorne.

CUCTEMBI CBS3HU
Cratea 14

a.  JIuTBa nmaer paspelieHHe ATeHTCTBY CBOOOJHO HMCIIOJB30BaTh JUIA CHYXEOHBIX Iesel
CUCTEMBl CBA3M MeXJy HHCIeKkTopamMu ArenTcTBa B JlutBe u  lleHTpanibHBEIMU
YUPEXIEHUAMH ATeHTCTBAa H/MIM PeruoHanbHeIMM OIOpO, BKIIOYas MEpesiady B
HEaBTOHOMHOM HJIM aBTOHOMHOM peXuMme HHpOpMalUH, OCTYNAKUIEeH OT YCTPOHCTB
ATEHTCTBA IS COXPAHEHHS W/WUIM HAOJIOACHUS MM I U3MEPEHHH, 1 obecneunBaeT
3alIUTy TakOH CBSI3W. ATEHTCTBO [OCie KOHCYJIbTauui c JIMTBOHW HMeeT npaBo
MCIIOJIb30BaTh YCTAHOBJIEHHBIE HAa MEXIYHApPOJHOM YPOBHE CHCTEMBl NPSMOH CBA3M,
BKJIIOYAsi CIYTHUKOBBIE CHCTEMBI M JApPYTHE BHABI JAalbHEH CBS3H, HE HCIOJIB3YEMBIE B
JIuTse. [lo npocebe JlutBel MAM  AreHTcTBa MNOAPOOHOCTH, KacCaOUIHMECH
OCYUIECTBJIEHUS 3TOTO I[IYHKTa B OTHOIICHWM Mepelayd B HEABTOHOMHOM HJH
aBTOHOMHOM pE&XHMME HMH(OPMALMM, [OCTYNAlOMIEH OT YCTPOHUCTB ATEHTCTBa IS
COXpaHEHHs W/WAM HaOMIOJEHUs HIM  JUIS  M3MEpPEHUH, OIpendeNsioTcs B
JIOTIOJIHUTENBHBIX TTOJIOKEHUSIX.

b.  Ilpu ycTaHOBJIEHHH CBS3M M Ilepedade MHPOPMALMH, KaK 3TO NMPeAyCMAaTpPUBAETCS B
IYHKTE a. BBILIE, HAANEXKAIUMM 00pa3oM YUHTHIBACTCS HEOOXOJUMOCTH 00eCredeHHs
3alUThl MH(OpMAUMH, ABISIOMEHCS OOBEKTOM COOCTBEHHOCTH, MM KOMMEPYECKH
YYBCTBUTEJIBHOH HH(DOPMALHH HIH TOH HH(OPMALIMK O KOHCTPYKUMH, KOTOopyto JIuTea
CYUTAET 0CODO UYBCTBUTEIHHOH.

10



SAINUTA KOHd)HILEHHHAJILHOfI HH®OPMAILINHA
Crates 15

ATEHTCTBO MNOJIEPKMBAET CTPOTUH pexuM obecnedeHUs YPOEKTHBHON 3alMTHI OT
PACKPBITHS KOMMEPYECKUX, TEXHOJIOTMUECKMX M IPOMBIIUICHHBIX CEKPETOB M APYroH
KoH(HAEHIHATBHOH WHGOPMALMH, KOTOPbIE CTAHOBATCSA €MY M3BECTHBIMH, BKIIOUAs
Taky¥0o HWHQPOpPMAIHIO, KOTOpas CTAHOBUTCA H3BeCTHOM ATEHTCTBY B  XOHe
oCyillecTBIeHUs HacTosuero [Iporokona.

PexumMm, o KOTOPOM I'OBOPHUTCA B IIYHKTE 4. BBILIEC, BKIKYACT, B HACTHOCTH, [1OJIOXKCHUS,
OTHOCAIIHUECS K

1) o0IMM IIpMHOMIAM M CBS3aHHBIM C HUMHM MepaM 1O OOpaieHHro ¢
KoHHUAeHIHaNbHOH HHpOopMatHeil;

i1}  yclIoBMSIM HaiMa IepCOHalla, KacaroILMMCS 3allMTbl KOH(UACHUHANBHOM
UH(pOpMaLHH;

i} mpouelypaM B ClydasX HapylieHHH MIH I[pPEeArojaraeMelXx HapylleHHH
KOH(DHUICHIUATBHOCTH.

PexxuM, 0 KOTOpDOM TOBOPUTCS B IMYHKTE a. BbIIIE, YTBEPXKIAETCS M IIEPUOAUYECKH
paccMmaTpuBaercsi CopeToMm.

NPUJITOXEHUSA
Cratps 16

IIpunoxenus x Hactosmemy IIpoTokony ABNSIOTCS ero HEOThEMJIEMOH HacThlO. 3a
UCKIIIOYEHHEM lleJlel BHeceHHusl nomnparok B Ilpunoxenus, TepmuH "[IpoTtokon", xak
OH yHOTpeONsAeTCS B HACTOfAMIEM AOKyMeHTe, o3HauaeT [IpoToxon u I[lpunosxenus,
BMECTE B3STbIE.

B n1nepeuens BUAOB [deATeNBHOCTH, YykaszaHHbIX B [lpunoxenun I, u nepeyedsn
000pyI0BaHUA M MaTepuana, ykasanublx B [Ipunoxenun II, CoBeTOM MOryT BHOCHThCA
IONpaBKH II0 PEKOMeHAauuu cosznaHHoil CopeToM paboded rpynmbl IKCIEPTOB
OTKDHITOTO cocTaBa. JIrobas Takas momnpaska BCTyNaeT B CHIIY Yepe3 ueThipe Mecsana
nocse ee npuHsaTHs COBETOM.

11



BCTYIIVIEHHE B CULJ1Y
Cratea 17

Hacrosmui IIpoTokon BCTynaeT B CHIly B 1€Hb, KOTJa ATEHTCTBO MONYYHUT OT JIUTBBI
IIMCbMEHHOE YBEJOMJIEHHE O TOM, YTO 3aKOHOAATEJbHBEIE M\IJIM KOHCTHUTYIIHOHHBIE
TpeboBanus JIMTBB, HEOOXOOMMBIE A BCTYIUICHHUS B CHJIY, BBINOJHEHBI. JIMTBa
MOJXKET B Jr060e BpeMd A0 TOro, kak HacTosiuit [IpoTOKON BCTYIHT B CHIY, 3aIBHTh,
4TO OHA OyJeT MPUMEHSATh HacTOSIMH [IpoTOKON Ha BpeMEHHOH OCHOBE.

I"'enepanbHBI JUPEKTOP HE3aMEMJIUTENBHO HHPOPMUPYET BCE TOCYAapCTBa - WICHBI
AreHTcTBa O JI0OOM 3asBIEHMM O NPHUMEHEHHUH HacTosuero [Iporokxona Ha
BPEMEHHOH OCHOBE U O €0 BCTYILUICHHH B CHITY.

OITPEAEJIEHU ST
Craths 18
Jns ueneit Hactosimero Ipotokona:

OTHocAmMeCs K sIepPHOMY TOIJIMBHOMY LMKy HAYYHO-HCC/IE0BAaTENbCKUE U OMBLITHO-
KOHCTPYKTOpPCKHE paboThl 03HA4AIOT AEATENLHOCTh, KOTOpPasi KOHKPETHO OTHOCHTCH K
Mr000My acrekTy pa3paboTKH npouecca Wi CHCTeMbI JIF0O0T0 U3 ClIeAYIONIEro:

KOHBEPCHUH AJAEPHOr0 MaTepHalla,

- oboraieHus saepHOro MaTepuala,
- U3rOTOBJICHHS SIAEPHOTO TOIMJINBA,
- pPEaKTOpOB,

- KPUTHYECKUX COOPOK,

- nepepaboTKH SAEPHOIO TOIIUBA,

- 00paboTKkK (He BKJIIOYAas NEPEYNaKOBKHM MIM KOHJHIHOHUPOBAHHS,
HE IPelyCMaTpUBalOLUErO Pa3AEIIEHU MIEMEHTOB, IS XPaHEHHS UK
3aXOPOHEHHs) OTXOL0B CPEIHETO UIIH BBICOKOTO YPOBHS aKTHBHOCTH,
COJIEPKALUMX TUIYTOHHH, BbICOKOODOTAaleHHBIH YpaH WiIH ypaH-233,

HO HE BKJIOUAXOT ACATEIIBHOCTD, OTHOCAIYHOCSH K TECOPECTHUCCKUM HIIHA
(p}/HIIaMCHTEUIbHI:IM Hay4YHbIM HCCJIEJOBaHUAM HIIM K HaAYYHO-HCCIIENOBATEIBCKHUM H
ONBITHO-KOHCTPYKTOPCKHUM pa60TaM no MPOMBILINICHHBIM IIPUMEHEHUAM
pPaaruon30TOIIOB, MCAHIHHCKHM, THAPOJIOTHYECCKHM U  CelIbCKOXO03AHUCTBEHHBIM
NPpUMCHEHUAM, HU3YUCHHIO IIOCIEACTBUNA IS 3/10pOBBA H Oprvka}omei cpeabl U 1o
YCOBEPIICHCTBOBAHUIO TEXHUUECKOT'O O6CHy)KPIBaHH5{.

[lnomazka o3HagaeT TEPPUTOPHIO, TpPaHUIBI KOTOPOH onpedenedbl JIMTBOI B
COOTBETCTBYIOUIEH HHMQOPMAUMH O KOHCTPYKLIMH YCTAHOBKH, BKIIIOYAsi OCTAaHOBJICHHYIO
YCTAaHOBKY, @ TaKe B COOTBETCTBYIOLUEH HMH(OpPMAIMH O MECTE HAXOXACHHS BHE
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YCTaHOBOK, Ile OOBIYHO HCNOJNB3YEeTCs SACPHBIN MaTepHall, BKJIOYAsA 3aKPHITOE MECTO
HAXOXIEHHA BHE YCTAHOBOK, TZAe OOBIYHO HCHOJIB30BajlcA SACPHBIH MaTepHall
(KOTOpBIE OTPaHUYHBAIOTCA MECTAMH HaXOXAEHHUS, TAe HMEIOTCA TopA4YHe KaMePHI UK
OCYIIIECTBNIANACh  HEATENbHOCTh, CBf3aHHas C  KOHBepcHMeH, oforaileHueM,
H3TOTOBJIEHHEM MM mepepaboTkoi TormuuBa). [lloilazxa BKIIOYAET TaKXe BCe
00BEKTHI, COBMECTHO pPa3MEIleHHbIE C YIOMSHYTBIMH BBILIE YCTAHOBKOH MM MECTOM
HAXOXJEHHA, C LEJbI0 MPENOCTABICHHA WIH HCIONb30BaHHUS CYIIECTBEHHBIX CPEICTB
ofecrneyenusn, BKIOYAL: TOpsSYHe KaMephl 11 00paboTkH 0OJyYeHHBIX MaTepHalioB,
He COAEpXaumldx sAepHbli MaTepuan; YCTaHOBKM J[Ug oOpaboTkM, XpaHeHHs u
3aXOPOHEHHA OTXOJO0B; a TAKXKE 3[AaHHs, CBA3aHHBIE C COIVIACOBAHHBIMH MpPEIMETaMH,
onpeneneHHbIMH JINTBOI B COOTBETCTBHHM CO CTaTheH 2.a.1v) BBILIE.

CHATas ¢ 3KCOUIyaTallMH YCTAHOBKA MM CHATOE C JKCIUTYaTalMK MECTO HaxOXJCHHUS
BHE YCTAHOBOK O3HA4alOT OOBEKT WIH MECTO HAXOXIEHHS, Ha KOTOPBIX
JEMOHTHPOBAHBl MJIM CJAE€NaHbl HENPUIOAHBIMH K JKCIUIyaTallMH OCTaBIIHECS
KOHCTPYKIIMH U 000py/n0BaHHUE, BAKHBIE 1S €e(ero) HCIoNb30BaHus, TaK YTO OHA(OHO)
HE WCNOJNb3yeTCs JUI XpaHEHHUs sIepHOro MaTepHajla M He MOXET jalee
HCIOB30BAaTbC AN OOpalleHHs ¢ SJIEPHBIM MaTepHaioM, €ro oOpaboTKHU HIIH
HCIIOJIb30BAHUS.

OcTaHOBIEHHAA _YCTAHOBKA MJIH 3aKpBITOE MECTO HAXOXJACHHA BHE YCTAHOBOK
03HA4yalT 00BEKT HIIH MECTO HaXO0XCHHA, IKCILIYaTalusg KOTOPBIX IIPEKpall€Ha U U3
KOTOPBIX H3BAT H,U,CprIﬁ MaTepHaJl, HO KOTOPBIE HE CHATBHI C 3KCIUTyaTalluH.

BricokooboranieHHbI# ypaH 03HayaeT ypaH ¢ oborameHuemM no u3orony ypau-235 20%
HJIM BBILIE.

OT60p npod OKpyKarouieH cpelbl B KOHKPETHOM MeCTe HaxOXJAECHUS O3HA4aeT OTOOop
npod okpyxarwoile#t cpenbl (Hampumep, BO3AyXa, BOJBI, PACTHUTENBHOCTH, MOYBHI,
3arpA3HEHHH) B OoNpeneNeHHOM ATEHTCTBOM MECTE HaXOXACHHUS M HEeMOCPEIACTBEHHOM
ONU30CTH OT HEro C UENbI0 COAEHCTBUS ATEHTCTBY B NOATOTOBKE BBIBOJIOB 0O
OTCYTCTBUM HE3asBICHHEIX ANEPHOTO MaTepHaja MU SACPHOH NeSTEeJbHOCTH B 3TOM
ONpeAc/ICHHOM MECTE HaXOXACHHUS.

Ot60p npob OKpyxaromeH cpeiibl Ha OOIMPHON TEPPUTOPHH O3HAYAET OTOOP Tpob
OKpYyXatolled cpenpl (HanmpuMep, BO30yXa, BOMABI, pACTUTENIBHOCTH, [OYBEI,
3arps3HEeHUN) B psle ONpENENEeHHbIX ATEHTCTBOM MECT HaXOXAEHHS C UENbIo
COAEHCTBUA ATEHTCTBY B IIOATOTOBKE BBIBOJOB 00 OTCYTCTBHH HE3aABJICHHBIX
AAEPHOr0 MaTepHaIa WIH SNEPHOH AESTENBHOCTH Ha OOIHUPHON TEPPUTOPHH.

SnepHbld MaTepHall COTJIACHO ONPENENIEHUIO, JAHHOMY B cTaTbe XX YcTaBa, 03HayaeT
000 UCXOMHBIA MaTepHall WM N1000# crieuyaJbHbIH pacILEIVISIOIMIICS MaTepral.
Tepmun "MCXOJHBIH MaTepHal' HE JO/DKEH TOJKOBATHCS KaK MPHUMEHSIOMMNCS K pye
w1 orxonaM pyasl. Jhioboe omnpenenenue, naHHoe COBETOM B COOTBETCTBHHM CO
cratbel XX YcTaBa ATEHTCTBa IOcne BCTYIUIEHHs B cuily Hactoswero [Iporokona,
KOTOpPO€E pacIIUpAET CIHCOK MATEPUaOB, CUMTAIOWIHUXCS HCXOAHBIM MaTEpPHATIOM HJIH
CIIELHANTBHBIM pACHIETUISIOUIMMCS MaTepHanoM, BCTYNAeT B CHJY B COOTBETCTBHHU C
HacTosiuM [IpoTokos1oM TONBKO 110CIe NpHHATUS JIUTBOH.

Y cTaHoBKa O3HAYAET:

13



1) peaKTop, KPUTHYECKYI0 COOpKY, 3aBOJ 110 KOHBEPCHH, 3aBOJ IO HU3TOTOBJICHHIO,
nepepabaThIBAIONIYID YCTAHOBKY, YCTRHOBKY [UIsl pa3fielieHUsT H30TONOB HIIH
OT/AENbHOE XpaHWIHILE, HIH

1) m00oe MEecTO HaXOXXAEHHs, rJe OObIYHO HCIIONB3YeTCs sANepHbIH MaTepHan B
KOJINYECTBAX, [TPEBBIIAIOMNX OAMH 3 PeKTHBHBIN KHIOrPaMM.

MecTo HaxoXJeHHs BHE YCTAHOBOK oO3HadaeT ni000H o0bekT MM J1000e MecTo
HaXO0X/EeHHs, KOTOpBIE HE SBIAKOTCH YCTAHOBKOH, M TI/le OOBIYHO HCIIONb3YETCA

ANEPHBIM MaTEpHall B KOJUYECTBaX, paBHBIX OJHOMY 3G ()EKTUBHOMY KHJIOIpaMMYy HIIH
MeHee.
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COBEPUIEHO B Bene 11 mapta 1998 rona B AByx sK3eMIulgpax Ha aHIJIHHCKOM,
JIUTOBCKOM M PYCCKOM $I3bIKax, TEKCThI KOTOPBIX PAaBHO ayTeHTHYHBI, 33 TEM HCKIIOUEHHEM,
4TO B CIIy4Yae pacXoKACHHH TEKCT Ha aHTTIHHCKOM SI3bIKE HMEEeT [IPEeHMYIIIECTBEHHYIO CHITY.

3a [IPABUTEJILCTBO JIMTOBCKOM
PECITYBJIMKU :

(nodnucs)

Kaszuc JKUJINC
Hcnonusoniuit o613agH0CTH
[locrosnHoro npencrasurens npu MATATO
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3a MEXXIYHAPOJJHOE ATEHTCTBO
10 ATOMHOM DHEPTMH

(nodnucs)

Moxamen Dnbbapaneii
I'esepanbHbIi JUPEKTOD



iii)

Vi)

vii)

viii)

[TPUJIOXEHME I
[TEPEUEHb BHJIOB JJEATEJIBHOCTH, O KOTOPBIX TOBOPHUTCH
B CTATBE 2.a.iv) HACTOSHIET'O ITPOTOKOJIA

H3roToBneHne pOTOPHBIX TPYD A1 HeHTPUPYT Uiy cOopKa ra3oBbIX UEHTPHUGYT.

PoropHble TpyOBl s HEHTPUDYT O3HAYAOT TOHKOCTEHHbIE UMJIMHAPEI, ONUCAHHE
KOTOPBIX NpuBeEHO B pasaene 5.1.1 b) [Tpunoxenus 11.

[asoBbie LIEHTPU(YIH O03HAYaOT LEHTPU(QYrH, ONHMCAHHE KOTOPBIX IIPUBEIEHO BO
BBOJHOM 3aMe4aHHH K pazneny 5.1 Hpunoxenns 11

Hzroropnenue nuddy3HoHHBIX OapbepoB.

JuddysronHbie 6apbepbl 03HAYAIOT TOHKHE MOPHCTBIE (PUILTPHI, ONHCAHHE KOTOPBIX
npuBeneHo B paznene 5.3.1 a) [Tpunoxxenus I1.

H3rorosneHue uiu c60pr<a CHCTEM, MCIIOJIB3YIOUIHX JIa3€PHI.

CHcTeMbl, HCNOJIb3YIOIIME JIa3ePbl, 03HAYAIOT CHCTEMBI, BKIIOYAIOIIUE T€ NPEAMETHI,
ONMCaHHEe KOTOPBIX NpuBeneHo B paznene 5.7 [Ipunoxenus 1.

H3rorosnenue uiu c60pKa JICKTPOMATHUTHBIX CECIApaTOPOB U30TOIIOB.

DJEKTPOMAarHMTHBIE CenapaTopbl HM30TONOB O3HA4YalOT Te NPEIMEThI, O KOTOPBIX
rosoputcs B pasgene 5.9.1 Ilpunoxenus Il U xoToprie conmepxar HCTOUYHHKH HOHOB,
ONHMCaHHe KOTOPBIX IPUBENCHO B paszaeie 5.9.1 a) [Tpunoxenus I1.

Hsrorosnenne HiIH c60p1<a KOJIOHH HJIN SKCTPaKIIMOHHOTO OGOpyHOBaHHH.

KoJloHHBEl HJIM JKCTPaKLHMOHHOE 000pYNOBAaHHE O3HAYAIOT T€ MPEAMETHI, OMHCAHHE
KOTOpBIX NPUBEAEHO B pasaenax 5.6.1, 5.6.2, 5.6.3, 565, 566, 567 u 5638
Mpunoxenus 11.

HaroTtosiieHue pa3neInuTCIbHBIX conell HJIN BUXPEBBIX pr60K 1A
A2PpOAHHAMUYIECKOTO oborareHus.

PaspenuTenpHbple cOmIa WIH BUXPEBbIC TPYOKM JUIS a3pOJHHAMMUUECKOro OGOraleH!s
O3HA4aroT pa3AeIUTENLHBIE COMJIa U BUXPEBbIE TPYOKH, OITHCaHHE KOTOPHIX IIPHUBEAECHO
COOTBETCTBENHO B pasaenax 5.5.1 u 5.5.2 Ilpunoxenus 1.

HM3roTosiienne UM cOOpKa CHCTEM reHepalMK YPaHOBOH [TJIa3MBbl.

Cucrempl reHepallMy YPaHOBOM I1a3Mbl 03HAYAIOT CUCTEMBI JUIsl FEHEpAlUH YPaHOBOM
n1a3Mbl, ONIMCAHUE KOTOPBIX NpUBeAcHO B pasnene 5.8.3 Ipunoxenus 1L

M3rotoBneHue LHUPKOHHUEBBIX TPYO.

I{upxoHueBple TPYOR! 03HA4AIOT TpYObl, OMMHCAHHE KOTOPBIX NPHBENEHO B paszaene 1.6
ITpunoxenns L.




Xi)

X11)

xiii)

X1V)

XV)

HpOPI3BOIICTBO FJIX NOBBIHICHHE KAueCTBA TSXKEJI0H BOABI HIIH ,[IeﬁTepHH.

Tshxenas Boaa WM ICHTEPUH 03HAYAKOT JeHTepuil, TKENyo Boay (OKCUA ASHTEpUs) U
noboe Opyroe coeNMHEeHHe NeiHTeprs, B KOTOPOM OTHOLUEHHE YKMClia aTOMOB JeHTepHs
K YMCIly aTOMOB Bojopoaa npesbimaeT 1:5000.

H3roTtosnenue rpaduTta siepHONR YHCTOTHL.

I'paduT anepHOi YUCTOTH! O3HAUAET IPadUT, YpOBEHb YHCTOTHI KOTOPOI'O BEIIIE, YEM 5
MUJUTMOHHBIX YacTed OOpHOr0 3KBUBANIEHTA, a MIIOTHOCTH npesbimaeT 1,50 /e’

HaroToBnenne KOHTeﬁHepOB s 06Hy‘-1€HHOF0 TOILIIHNBA.

Konrelinep /s oOAYyYEHHOIO TOIUIMBA O3HAyaeT €MKOCTb JUIA I[IE€PEBO3KH H/WIH
XpaHEHUds1 OOJY4eHHOrO TOIIMBA, ODECHEUHBAKOIIYI0 XHUMHYECKYIO, TEIUIOBYIO U
pagvalMOHHYIO 3alIMTy, a TakXe OTBOJA TemJa paclnaja BO BpeMs MepeMelleHHs,
NEePEBO3KU M XpaHEHHS.

W3roTtossieHne peakTOPHBIX YIIPABISAIOWUX CTEPKHEN.

PeakTOpHbIE yINpaBIAIOUIME__CTEPXKHH O3HA4YalOT CTEPKHH, OIMCAHME KOTOPBIX
npuseneHo B pazaene 1.4 Ilpunoxenus 1.

M3rotoBieHaune 6E30MaCHBIX C TOYKU 3pEHM KPUTUYHOCTH OaKOB M pe3epByapos.

bezonacHele C TOYKHM 3PEHUS KpUTHYHOCTH Oak¥ W pe3epByapbl O03HAYAIOT Te
NpeAMETHI, OITMCAaHUE KOTOPBIX NPUBEAEHO B pa3aenax 3.2 u 3.4 [Ipunoxenus 11.

W3roTtosnenue MalivH 1Jist pyOku 00J1yUeHHBIX TOIIMBHBIX 3JIEMEHTOB.

MatuHel Juig pyOKH 0ONYYEHHBIX TOMJIMBHBIX 3JIEMEHTOB O3HAYaOT 000pYyIOBaHUE,
ONHCaHHUE KOTOPOTO NpHUBEREHO B pasnene 3.1 [Ipunoxenus IL.

CoopyKeHHe TOPSIUHX KaMmep.

["opsaure KaMephl 03HAYatoT KaMepy WJIH COeJUHEHHBIC MEXAyY co00# KaMephl 00mHM
06bEMOM He MeHee 6 M, CHaGXeHHbE 3alUTOH, paBHOW HMJIM TIpeBbIAIOEH
3KBUBAIEHT 0,5 M GETOHA MIOTHOCTHIO 3,2 I/cM® WIlH Oonee, YKOMILJIEKTOBAHHBIE

O60pyIIOB3HHCM 1A NPOBCIACHUA onepaunﬁ C HCITOJIb30BAHHMEM JHCTAHIIHOHHOTO
yHpaBJI€HUA.



MMPHUJIOXEHHE 1I

[NEPEYEHB COI''TACOBAHHOI'O OBOPYJJOBAHMA U HEAJEPHOI'O MATEPHUAJIA

1.1.

1.2.

JIJ OTYETHOCTH OB OKCIIOPTE U UMIIOPTE B COOTBETCTBHH CO

CTATBEM 2.a.ix)
PeaxkTopbl M peakTopHoe 000pynoBanue
KommieKkTHble silepHble PEAKTOPLI

SlnepHple peakToOphl, CHOCOOHBIE paboTaTs B pEXHMME KOHTPOJIHMPYEMOH
CaMOIIOJUIepXKUBAIOIIEeNHCs IMEMHOM peakUMHM JeJeHHs, HCKIIoYas peakTOphl
HYNEeBOH MOMIHOCTU, KOTOpBIE OMNPEINENSIOTCS KaK peakToOpbl C IIPOEKTHBLIM
MaKCHMaJIbHBIM  YpPOBHEM IIPDOM3BOJCTBA IUIYTOHHMS, HE IPEBbLIILAILINM
100 rpamMMoOB B roJ.

NOSICHUTEJIBHOE 3AMEYAHHE

"SAnepHbIl peakTop" B OCHOBHOM BKJIXOYAET Y3/bl, HAXOASIIHECS BHYTPH KOpIlyca
peaxkTopa HUI¥ HEelmocpeJCTBEHHO [IPUMBIKAIOLINE K HEMY, 000pylOBaHHE, KOTOPOE
KOHTPOJIUPYET YPOBEHb MOLUHOCTH B aKTHMBHOH 30HE, U KOMIIOHEHTBI, KOTOpBIE
OOBIYHO COAEpPKAT TEIIOHOCHUTENb IIEPBOrO KOHTYpa aKTUBHOHM 30HBI peakTopa,
HJIM BCTYIAIOT C HUM B HEMOCPEACTBEHHBIA KOHTAKT WM YIIPABISIOT HM.

He npeanonaraercss UCK/IIOYEHHE pEaKTOPOB, KOTOpbIE HajexallluM 00pazoMm
MOr/IM OBl IIOABEPTHYTHCS MOAM(PHUKAUMM [JI TPOU3BOJCTBA 3HAYUTEIBHO
bonpmiero xosuyectBa, dem 100 rpamMmoB mUIyTOHHS B TOA.  PeakTophl,
rpeAHa3Ha4YeHHbIe JUISl JUIMTEIBbHOU 3KCIJIyaTalMd HA 3HAYUTENBHBIX YPOBHSIX
MOILUHOCTH, HE3aBUCHUMO OT CTENEHH HX BO3MOXXHOCTEH NPOU3BOJACTBA ILIyTOHHUS,
HE paccMaTpHBalOTCS KaK "peaKTopbl HYJEBOH MOIIHOCTH".

PeaxTopHBble KOpIyca BLICOKOIO 1aBJIeHM s

MeTtannuueckue Kopnyca B cOOpe WJIM MX OCHOBHBIE YacTH 3aBOJCKOTO
U3TOTOBJIEHUS, KOTOphI€ CIEUHANBHO IpeJHA3HAYeHbl HJIM IOJTCOTOBJIECHBI IS
pa3sMELIeHHsI B HUX aKTHBHOH 30HBI sAEPHBIX PEAKTOPOB, KaK OHH OIpele/eHbl B
nyskTte 1.1. BBIIlEe, U CNOCOOHBIE BBIZEPXHBaThH pabouyee JaBJICHUE
TEIUIOHOCHUTES TIepBOTO KOHTYpa.

NOACHUTEJNBHOE 3AMEYAHUE

BerHS{S{ IJIiTa KOpIIyCa  BBICOKOI'O  HAaBJICHHUA  pPEaKTOpa OXBATHLIBACTCS
IIYHKTOM 1.2 kak OCHOBHAas, 3aBOJICKOTO U3TOTOBJICHUS, YaCTh KOpPIIyCa BBICOKOTO
JaBICHHS.

BHyTpeHHHE yacTu peakTopa (HanpuMep, NOJAECPKUBAIOIINE KOJOHHBI U [IHTHI
aKTHBHOM 30HB! U IpyTHE BHYTPEHHHE YaCTH KOpIIyca, HAIpaBIsOUIMe TPYObI 1)1
PErYJIHPYIOLUMX CTepXKHEH, TEIJIOBbIE 3KPaHBI, NEPETOPOAKH, TPYOHbBIE PEIETKH
aKTUBHOH 30HBI, IUIaCTHHBI Jupdy3opa u T.1.) OOBIYHO NOCTABJIAIOTCS
[IOCTaBIUMKOM peakTopa. B HEKOTOphIX cmydasix onpedeseHHbIC BHYTpEHHHE
ONIOPHBIE KOMIIOHEHTH! BK/IKOYAIOTCS B HM3TOTOBJIEHHE KOpIYyCa BBICOKOTO
IJABJIEHHUS. OTH INPEAMETHI SIBISIIOTCS JOCTATOYHO B&KHBLIMH C TOYKH 3pEHMS
0€30M1aCHOCTH M HAAEXKHOCTH IKCIUIyaTallMM PEAKTOpOB (M CJIeA0BaTENIbLHO, C



1.3.

1.4.

LS.

1.6.

1.7.

TOYKHM 3pEHHUs] TapaHTHHHBIX 0053aTENbCTB M OTBETCTBEHHOCTH ITOCTaBHIMKA
peakTopa), YToObl HMX IOCTaBKa BHE PaMOK OCHOBHOIO COIJIAIEHHS O IOCTaBKe
CaMoro peakTopa He cTana Obl 00bIYHOH mpakTHKo#. IloaToMy, XOTs OTAeNbHas
MOCTaBKA 3THX YHHUKAJIBbHBIX, CIICIIHATIBHO IpeJHA3HAYSHHbBIX U [TOJrOTOBIEHHbIX,
B@XHLIX, KPYMHBIX H JOpPOrOCTOAIIMX TNpPEeAMETOB He o0s3arensHo Oyxer

paccMaTpMBaThLCS Kak BhIajaronias U3 cdepbl HHTEPECOB, TaKoOH crocod
IIOCTABKH CUUTAETCA MAIOBEPOSITHBIM.

MamuHbI 1JI8 3arpy3KH U BLITPY3KH PeaKTOPHOro TOMJINBa

MarunynsaTopHoe  o0opyaoBaHHE, CIENUHANBHO  [peAHA3HAYEHHOE  HIH
MNOATrOTOBJIEHHOE AJIs 3arpY3KH HJIM H3BJICYEHUs TOIMIUBA U3 SIAEPHBIX PEAKTOPOB,
KaKk OHH OIpedeNieHbl B NMyHKTe l.l. Bellie, KOTOpOE MOXET HCIIONbL30BATLCS,
KOTJa peakTOp HaXOAUTCA MOJ Harpy3kod, WM o001afaeT TEeXHHYECKUMH
BO3MOXHOCTAMHM Ui TOYHOrOo MO3HIMOHUPOBAaHMA WM OPHEHTHPOBAHHA,
MIO3BOJIAIOLIMMH TIPOBOAUTL Ha OCTAHOBIIEHHOM DPEAaKTOpE CJIOXHbIE PAabOThI IO
neperpy3ke TOIUIMBA, NPH KOTOPBIX OOBIYHO HEBO3MOXHBI HENOCPEACTBEHHOE
HaOJII0IeHHE UK DPSMOH AOCTYII K TOIUIUBY.

PeakropHble ynpapasiiolue CTepPHHY

CTep)KHH, CreuHanpHO MNPpEeAHasHaAYCHHBIC HIIH MOATOTOBJICHHBIC MJIA YIIPABICHUS

CKOpOCTBIO PEaKUMH B AJNEPHBIX PEAKTOpax, Kak OHHW OIpeleNneHbl B NyHkTe 1.1.
BBILLE.

HNOACHUTEJILHOE 3AMEYAHUE

Crona xe BKJIKOYAOTCA, IOMHUMO 4YaCTH, morJjomasotei Hef[TpOHbI, €€ OIIOPHBIC U
[MOABECHBIE KOHCTPYKHIHUH, €CIIU MOCTABKA IPOU3BOAUTCSA PA3A€JIbHO.

PeakTopHbie TPyOb! BHICOKOTO AaBJIeHUS

Tpybbl, KOTOpBIE CHENHANLHO TNpEIHAZHAYEHBLl WA MOATOTOBNEHBI  Jiis
pa3MelleHUsl B HUX TOIUIMBHBIX 3JIEMEHTOB M TEIUIOHOCHTENS MIEPBOro KOHTYpa B
peakTopax, Kak OHM OlpejeneHbl B nyHkTe 1.1, Bwlite, npu pabouem HaBieHHH,
npessruatotieM 5,1 Mlla (740 GyHT/KB. q10iM).

[InpxoHuerbie TPyObI

Tpy0Osl unu cOopxu Tpyd M3 METAUIMYECKOTO IMPKOHHUA WM €T0 CILIaBOB, IO
Becy npesbinnatolue S00 kr B TeueHue 11000r0 12-Mecs4HOro nepuoaa, KOTopble
CIeHWalbHO [peJHa3HadeHbl WJIHM MOATOTOBJEHBI [JIA HCIOJb30BAHUS B
peaxkTopax, Kak OHH OIlpedesieHbl B NyHKTe 1.1, BbIlle, © B KOTOPBIX OTHOIIEHHE
110 Becy rapHus kK HUPKOHUIO MeHble yeM 1:500.

Hacochl IEPBOro KOHTYPA TCILTOHOCHUTEJIA

Hacocsl, cieninanbsHO NipelHa3HaueHHbIe WM O OTOBJIEHHbIE AJIs TONAEPKAHHS
LIUPKYIALMK TEIUIOHOCUTENS. MEPBOIO KOHTYpa SJEPHBIX PEAKTOPOB, KaK OHH
onpeaeseHsl B mynkte 1.1. Boiule.

HNOJACHUTEJNBHOE 3AMEYAHHUE

CriellHaIbHO IIPECAHA3HAYCHHBIC WM MOATOTOBJICHHBIC HACOCBHI MOI'YT BKIIIOYATh
CJIOXHBIE, YIUIOTHCHHBIE WM MHOIOKPATHO YNJIOTHECHHBIC CHCTEMBI 1A



2.2

NpEeJOTBPAILCHUS YTEUKH TEIUIOHOCUTENS IEepBOro KOHTYpa, TEPMETHYHBIE
HACOChl M HACOCHI C CHCTEMaMM WHEPIUAILHOH MacChl. DTO OIpeleleHHe
KacaeTcs HacoCOB, aTTecTOBaHHBIX O Kinaccy NC-1 wuIM 3KBHBaJIEHTHBIM
CTaHAapTaMm.

Hesaepubie MaTepHaabl 1A PeaKTOPOB
JleTepuil u TAXKeNan BOJA

Jelitepuii, Tskenas Boaa (OKHMCh JedTepus) M Jitoboe Apyroe cOeNMHEHHE
JefiTepus, B KOTOPOM OTHOILIEHHE JelTepuss K aToMaM BOIOpPOAA IpPEBBIINAET
1:5000, npenHa3HaueHHbIe AA HCIOJB30BAaHUA B SNEPHBIX PEAKTOPax, KaK OHHU
ompezieNieHbl B MyHKTe 1.1. Bhlile, B KoNU4YecTBax, npesbimaomux 200 xr aToM0OB
nedtepus s no00H  ONHOH  cTpaHBI-TIoNyYaTens B TeyeHHe Joboro
12-mecAa4HOro nepyoa.

SAnepHo-4HCTHLIN rpaduT

I'padbur, uMeErOWMH CTElleHb YHCTOTHI BBIIIE S-MHJIJTHOHHBIX  OOpPHOrO
9KBHMBAJIEHTA, C IUIOTHOCTBIK Oonbiue yem 1,50 I‘/CM3, IIpeqHa3HAuCHHBIN 1%
HCIOJB30BaHUS B SAEPHBIX PEAKTOpPax, KaK OHH OIlpelesieHb! B MyHKTe 1.1 BhIme,
B KOJIMUECTBAX, MPEBBILIAIOILINX 3x10* kr (30 merpuyeckux TOHH) AJA JOO0H
OIHOM CTpaHbI-NI0JIyYaTeNs B TeueHHUe 11000ro 12-mMecsyHoro nepuona.

[TPUMEYAHHE

Jns ueneld SKCMOPTHOrO KOHTPOJS MPaBUTENBCTBO OMNpenessieT, Oyayr I
OKCMOPTHBIE IApPTHH COOTBETCTBYIOIIEIO BBIIUEYKA3aHHBIM XapaKTePHCTUKAM
rpaduTa HCIIOAB30BATHCS B AACPHBIX PEAKTOPAX.

YcraHoBku aJ1s1 TepepalboTkM  00JIy4eHHBIX TOIUIMBHBIX 3JJIEMEHTOB H
o0opynoBaHue, CleuHaJbLHO TIpeIHA3HAYEHHOE WJM MNOATrOTOBJIEHHOE [LJIst
ITOro

BBOJHOE 3AMEYAHHNE

[Ipy nepepaboTke OOJNYYEHHOro AINEPHOr0 TOIUIMBA IUIYTOHMH M ypaH
OTHENAOTCS OT BBICOKOAKTHBHBIX MPOAYKTOB JEJIEHUS U JPYTUX TPaHCYPAHOBBIX
aneMeHTOB.  Jlusd Takoro pasfeneHHsi MOTYT HCIIONb30BaThCs Pa3iMUyHBIE
TEXHOJIOTHYEeCKHE mpouecchl. OnHako co BpemeHeM mnpoiuecc "[lypekc" crain
Haubosee paclIpoOCTpaHEHHBIM H IpPUEMIIEMBIM.  DTOT IPOIECC BKIOYAET
pacTBOpeHME OOJYYEHHOTO SACPHOTO TOILUIMBa B a30THOM KHCIOTE C
NOCHEAYIOIIMM  BBIACIEHHEM  ypaHa, IUIYTOHHMS M IPOAYKTIOB  JIENEeHHs
IKCTPAaKUHMEH pacTBOPHUTENEM C INOMOLIbI0 TpHOyTHIGOCHaTa B OpPraHU4ECKOM
pazbaBurtele.

TexHonoruyeckue Mnpoiteccl Ha pa3fMYHbIX ycTraHoBKax Tuma "[lypexkc"
aHaJIOTMYHBl W BKIIIOYAIOT: M3MENbUYEHHE O0JYYEHHBIX TOIUIMBHBIX 3JIEMEHTOB,
pacTBOpPEHHE  TOIUIMBA,  JKCTPAaKUMIO  pacTBOPHUTENEM M XpaHEHHE
TEXHOJIOTHYECKON KHUAKOCTH.  MOXET uMeTbcs Takke oOOpynOBaHHe s
TEeMJOBOM JEHUTpalUH HUTpaTa ypaHa, KOHBEPCHHM HHTpaTa IUIyTOHHS B OKHCh
WK METalljl, a TaKkxKe A1 00paboTKH XKHIKHX OTXOJOB, COAEPKAIIMX MPOMYKTHI
JIeNIEHNd, 10 Nony4eHns GopMel, IPUTOAHON I MPOAOIKHUTENLHOrO XpaHeHHUs



3.1.

3.2.

WUIH 3aXOpOHeHHsA. OJHAKO KOHKPETHBIE THIIBI H KOHGHUIYypauus o60pyaoBaHus,
BBITIOJIHAIOIWIETO 3TH (QYHKLUUHU, MOTYT pasiHyaThCs Ha pPasiHYHBIX YCTaHOBKAaX
tuna "llypekc" NO HECKOJBKMM INPHYMHAM, BKIOYAsS THIBI M KOJHUYECTBO
OOJIy4EHHOTO  AJEpHOr0  TOILIMBA,  IIOAJeXamero  rnepepaboTke, |
IpeANoNaraeMbld IpPOLECC OCAXKICHHA HM3BJIEKAEMBIX MATEPHANIOB, a TakKXe
NPUHUMOBl  ofecliedeHHs OE30IaCHOCTH M TEXHHYECKOrO O0OC/IyXHBaHHA,
IPUCYHIHE KOHCTPYKUMH JaHHOH 00CTaHOBKH.

"VcraHoBka I nepepabOTKH 00J1y4eHHBIX TOIUIMBHBIX 3JEMEHTOB" BKIIOYAET
00opynoBaHHE U KOMIIOHEHTHI, KOTOpBIE OOBIYHO HAXOJSTCHA B MPAMOM KOHTAKTE
¢ 001y4€HHBIM TOIUIUBOM H OCHOBHBIMH TEXHOJOTMYECKUMH TTOTOKAMHU SAEPHOTO
MaTepHaia 1 NPOJYKTOB JENE€HHUs, H HEMOCPEACTBEHHO YIPABIAIOT HMH.

OTH TpOLECCH, BKIIOYAs [IOJNHBIE CHCTEMBI JIIsi KOHBEPCHH IUIYTOHMS M
IIPOHU3BOJCTBA METANIHUECKOTO TUIYTOHHSA, MOTYT ObITh HACHTHGMHUIUPOBAHBI 110
MepaM, [pUHUMaeMbIM I [IpellOTBPAlieHUs OMAacHOCTe B CBA3H C
KPUTHYHOCTBIO (HampUMEp, MEpPaMH, CBA3AaHHBLIMH C T€OMeTpHeH), oONydeHHeM

(HanpuMep, TyTEM 3aIUTE! OT O0JIy4eHMs) ¥ TOKCHYHOCTBIO (HarpuMep, MepaMu
10 YAEP>KaHUIO).

[IpeameTsl 00OpYNOBaHHMA, Ha KOTOPBIE, KaK CYHTAETCSH, pACIpPOCTPAHSETCA
3HayeHue ¢Qpassl "W 000pyNOBaHME, CIHEHUAIBHO NpEAHA3HAYEHHOE MM
MOArOTOBJEHHOE" Uil TepepaboTKH OOIYYEHHBIX TOIUIMBHBIX 3JIEMEHTOB,
BKJIIOUAIOT:

Mammubl 11 pyOKH 00,1yYeHHbIX TOMIMBHBIX 3JIeMEHTOB

BBOJAHOE 3AMEYAHHUE

3710 000pYHZOBAaHUE HCMOJB3YETCA JUIL BCKPBITHA OOONOYKH TOILIMBA C LIENBIO
MOCJIEAYIOIEr0 pacTBOPEHU 0DJYUEHHOTO S/IepHOro MaTepuaia. Kak npasuio,
HCITONb3YIOTCS CIIELHAlbHO IIPEAHAa3HAUYEHHbIE, CKOHCTPYHMPOBaHHbIE MUIA PyOKH
MeTalla yCTPOMCTBa, XOTsA MOMET HMCIONb30BaTbCd M 0OJice COBEPIUEHHOE
o0opynoBaHue, HAIIPUMED J1a3ephl.

I[PICTB.HHI/IOHHO YpapiasaeMoe o6opy1103aHHe, CNICHHAJIEHO IIPEAHa3Ha4YCHHOE HIIH
IIOATOTOBJICHHOE JIA HCIIOJIB30BaHHUA HA YCTAHOBKE IIO Hepepa60TKe, KaK OHa

ofipenesieHa BhILIE, IJIA DPE3KH, PYOKM HWIM Hape3kd cOOpOK, NYUYKOB MM
cTepskHel 00y4eHHOro AAEPHOTO TOIIMBA.

JucconnBepsl

BBOJJHOE 3AMEYAHMUE

B nucconbBephl 0OBIYHO NOCTYMAET U3MENbUYEHHOE OTpadoTaBliee TOIUIHBO. B
3THX O0€30MacHBIX C TOYKHU 3PEHHUs KPHUTHYHOCTH pe3epByapax oOOJIyyeHHBIR

ﬂjlep}lblﬁ MaTEpHUajl pacTBOPACTCS B a30THOM KHCJIOTE, H OCTaroumecs 06p€3KH
000JI04YeK BBIBOAATCS H3 TEXHOJIOTHYECKOI'O MOTOKA.

BesomacHble ¢ TOYKHM 3pEHHMs] KPUTHMYHOCTH pe3epByaphl (Hampumep, Majoro
AMaMeTpa, KONBLEBBIE MM  I[IPAMOYIONbHBIE PpE3EPBYaphI), CIELHANBHO
nmpelHa3HayeHHblE WIM IIOATOTOBJICHHBIE JJISI MCIIOJNB30BAHMUS Ha YCTaHOBKE 110
nmepepaboTKe, KaK OHM OIIPEJENieHbl BBbIILE, 1JIA pPAacTBOPEHMs OOIYH4EHHOIO



3.3.

34.

AIEPHOTO  TOIUIMBA,  KOTOpBIE  CTOCOOHBI  BBUIEPKHMBATH  TOPAYYIO,
BLICOKOKOPPO3HOHHYIO KHMIKOCTh H MOTYT [MCTaHUMOHHO 3arpyXarbCs H
TEXHHYECKH 0OCTY)XKUBATHCA.

DKCTPAKTOPHI 4 060PYA0BAHHUE A 3KCTPAKIMHA PACTBOPHTEIEM
BBOJAHOE 3AMEUYAHHUE

B 3KCTpaKTOpBl ¢ PACTBOPUTENIEM IIOCTYNAET KaK pacTBOp 06Ny4EeHHOTo TOTUIMBA
M3 JUCCOJILBEPOB, TaK M OpraHMYECKHH pacTBOp, C IOMOIIBIO KOTOPOTO
pasgensoTCs ypaH, I[UIYTOHMH M TpOAYKTHl Jenesud.  OOopynoBaHHE s
3KCTPAKIIMU DPACTBOPHUTENEM OOBIYHO KOHCTPYHpPYETCS TakUM 00pa3oM, 4ToObI
OHO YIOBJIETBOPSAJIO >XECTKUM 3KCIUTyaTallHOHHBIM TPEeOOBaHMSIM, TaKUM, Kak
JUIMTENIbHBIA CpOK CIYXOBl 03 TeXHHYEeCKOoro OOCIY)XKMBaHUS HJIM Jlerkas
3aMEHSEMOCTh, [IPOCTOTA B 3KCIUIyaTallUd M YTIPaBJICHWH, a Takke THOKOCTh B
OTHOLIEHHH U3MEHEHHUS MapaMeTpoB IIpoliecca.

CrenuanbHO  TpelHA3HAYEHHBIE WM  TIOATOTOBIEHHBIE  JKCTPAaKTOpPhl €
pacTBOpUTeNEeM, Takue, KaK HacaJlouHble HJIH IYJbCAaUHOHHBIE KOJIOHHBI,
CMECUTEILHO-OTCTOHHBIE allllapaThl WU LEHTPOOEeKHbIE KOHTAKTHLIE alllapaTrsl
JUIL WCIIONB30BaHHUS Ha YCTAaHOBKE II0 00paboTke 0OJy4eHHOro TOIUIHBA.
OKCTPaKTOPBl C PACTBOPUTENIEM IODKHBI OBITH YCTOHYMBBEI K KOPPO3HOHHOMY
BO3JEHCTBHIO 430THOM KHCJOTBL. ~ ODKCTPAKTOPBl C PACTBOPHTENIEM OOBIUYHO
U3TOTaBJIUBAIOTCSA C COOIIOJCHHUEM UpE3BbIYAatHO BBICOKUX TpeOOoBaHUM (BKIIIOYAs
NPHMEHEHUE CHEHHANbHBIX METOJOB CBAapKH, WHCHEKUMH, ofeclneyeHue u
KOHTPOJIb KadecTBa) U3 MaJIOYIJIEPOAMCTBIX HEPXKAaBEIOWMUX CTajied, TUTaHa,
LHUPKOHUS UJIM IPYTrUX BHICOKOKAYECTBEHHBIX MaTePHAJIOB.

XHMHYECKHE Pe3epBYaphbl AN BbIAEPKUBAHUSA HJIH XPAHEHHS
BBO/IHOE 3BAMEYAHHUE

Ha osrane o3KkcTpakuuMM  pacTBOpHTENEM  o0pasyloTcs TpH  OCHOBHBIX
TEXHONOTUYECKUX IMOTOKa JKHIKOCTH. PesepByapbl A BBIACPXKUBAHUS HIIU
XpaHEHHs] MCIOJB3YIOTCS B JanbHeHmed oOpaboTke Bcex TpeX IOTOKOB
CIIEAYIOWHMM 00pa3oM:

a) pacTBOp YUMCTOTO a30THOKUCIIOTO YpaHa KOHHICHTPHUPYETCA BhIIApHBAHHEM
U IPOUCXOANT NpoNecC NEHUTPALUH, I'KC OH NIPEBPAIIACTCI B OKCHI ypaHa.
2TOT OKCHA NNOBTOPHO UCIIONB3YETCA B AACPHOM TOIIJIMBHOM LIHKIJIE,

b)  pacTBOpP BBLICOKOAKTHBHBIX NIPOAYKTOB JENEHUs OOBIYHO KOHLUEHTPHPYETCS
BbINIADHBAHHEM U XPAHHUTCS B BUAE KOHIEHTPUPOBAHHOM XHUIKOCTU. IDTOT
KOHLIEHTPAaT MOJXET BIIOCJIEJACTBUH TIPOUTH BBIMAPHBAHHE WM ObITH
npeobpas3oBaH B GOpMY, IPUTOJHYIO [UIS XPaHEHUS UITH 3aXOPOHEHUS,

C) pacTBOP YHCTOTO HUTpaTa IUIYTOHHS KOHLEHTPHPYETCS M XPaHUTCH 10
NOCTYIUIEHUs] Ha [JalbHEHIIMe 3Tallbl TeXHOJIOTMYEeCKOTo Iipouecca. B
YaCTHOCTH, pE3epBYaphbl M BBIAEPKUBAHUS WM XPaHEHHs PacTBOPOB
IUTYTOHMS] KOHCTPYHPYIOTCS TaKHM 00pa3zoM, 4TOObI H30eXaTh CBI3aHHBIX C
KPUTHYHOCTBIO MpOOJIEM, BO3ZHUKAIOIMIMX B pe3yabTaTe H3MEHEHUH B
KOHLIEHTpauuu uinu GopMe TaHHOTO NMOTOKA.
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3.6.

CrneuuajipsHO NpedHasHayeHHbIE HIM  [IOATOTOBJCHHBIE pe3epByapbl  is
BBIICP>KMBAHHU HJIM XPAHEHHU U1 HCIIO/Ib30BAHKS Ha YCTaHOBKE IO nepepaboTke
00Jy4eHHOTO TOIUIMBA. Pe3epByaphl 1l BHIAEP)KMBaHUS WIH XPAHEHHs JODKHbI
ObITh YCTOMHUMBBI K KOPPO3HOHHOMY BO3JEHCTBHIO a30THOH  KHCJIOTHL.
PesepByapsl 11 BBIACDXHUBAHHUS HJIM XpaHEHHs OOBIYHO H3rOTaBJIMBAIOTCS U3
TaKUX MATEpPHAIOB, KaK MalOYIJIEPOJUCTbIE HEPXKABEIOUIME CTaNH, THTAH HIIH
OUPKOHHH MJIM JpyTHE BBLICOKOKAYECTBEHHbIE Marepuansl. PesepByapsl s
BBIIEP)KMBAHUS WM XPAHEHHS MOI'YT ObITb CKOHCTPYHPOBAHBI TaKUM 00pasom,
4yToOBl HX DJKCILUIyaTalldst M TEXHHYECKOoe OOCIYy)XHBaHHE IPOU3BOAUINCH
JUCTAHIMOHHO, M MOTYT HMETh Clelylolue OCOOEHHOCTH C TOYKH 3pPEHHS
KOHTPOJA 3a IAEPHOH KPUTHYHOCTBIO!

1) OOpHBIK SKBHBAJICHT CTEHOK MM BHYTPEHHMX KOHCTPYKLHH paBeH IO
MeHbliel Mepe 2%, nubo

2) UOUIMHApPHUYECKHE pe3epByapbl UMEKT MaKCHUManbHbIH nuamerp 175 MM
(7 mro¥iMoB), THOO

3)  NOpsAMOYTroNbHBIA HIH KONBLEBOH pe3epByap UMEET MaKCHMAIbHYIO HIHUPHHY
75 mum (3 nroiima).

Cucrema KOHBEPCHH HUTPATA NINIYTOHUA B OKCH/I

BBOJHOE 3AMEYAHUE

Ha 60lBbIUMHCTBE YCTAaHOBOK 110 TepepaboTKe ITOT KOHEUYHBIH MPOLECC BKIIOYAET
KOHBEPCHIO pPacTBOpa HMTpara IUIYTOHHUS B JBYOKHCh IUIYTOHHSA. B uwMcio
OCHOBHBIX OIlepallfil 3TOro Ipolecca BXOAAT: XpaHeHHEe U KOPPEKTHPOBKA
HUCXOJTHOTO TEXHOJOTHUYECKOI'0 MaTepHalia, OCaX/ICHUE W pa3/iesieHUue TBEpPAOH U
KUJIKOH  a3pl, mMpokanuBaHue, OOpallleHHe C MOPOAYKTOM, BEHTHIIALHMS,
obpallieHHe ¢ OTXO/IaMH 1 YIIPABJICHHUE NIPOLECCOM.

BaMKHy’I‘bIC CHCTEMbBI, CIICHHUAJIBHO NPEAHA3HAYCHHBIC MK NOATIOTOBJICHHLIC J1JIs
KOHBEPCHH HHTpATA IUIYTOHHUA B OKCHI MIYTOHHA, B YACTHOCTH, OGOpyIIOBaHHI)Ie
TaKHUM 06pa30M, 4yTOOBI M30EXAaTh JOCTHXKEHHSA KPUTHYHOCTH H paJHAllHOHHBIX
3(1)(1)€KTOB, a TAKXKE CBECTH K MHUHUMYMY OIMACHOCTH, CBA3AHHbLIE C TOKCUYHOCTLIO.

Cucrtema KOHBEPCHH OKCHAA IINIYTOHHUA B MeTaJNX

BBOJHOE 3AMEYAHUE

ITOT MpOLEcC, KOTOPhIH MOMET OBITh CBfA3aH ¢ YCTAaHOBKOW MO MNepepaboTke,
BKJIIOUAeT (TOPUPOBAHHE JIBYOKHCH IUIYTOHMA, OOBIYHO C [pPHMEHEHHEM
BBICOKOAKTUBHOrO (TOPHUCTOrO BOAOPOAA, C Ledbl0 [ONy4YeHUs GTopuaa
NJIyTOHHS, KOTOPBIH  BIIOCHAEACTBHUM  BOCCTAHABJIMBAETCI C  MOMOILBIO
METALJIMYECKOI0 KallbLUs BBICOKOH YHMCTOTBI O MOJYYEHHS METATHYECKOro
IUIYTOHUS U (TOpUIA KanbLMs B BHJE IIJaKa. B YKCIO OCHOBHBIX OllepalMi
JAHHOTO Tpollecca BXOAAT.  (TOpHpOBaHHE (HANpHUMEpP, C MPHUMEHEHHEM
0o0opyMOBaHHUS, COJlepxKailiero OsaropojHble METAlIbl WM  3aUIMINEHHOTO
TIOKpPBITHEM M3 HHX), BOCCTAHOBJICHHE MeTa/uia (HanmpuMep, ¢ MpPUMEHEHHEM
KEepaMHYeCKUX TMIJIEH), BOCCTAHOBJIEHME LINaKa, OOpallleHHE C HPOAYKTOM,
BEHTHJIANUS, 0OpalIeHHe C OTXOJAaMH U YIpaBJeHUE TPOLECCOM.
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5.1.1.

3aMKHYTbIE CHCTEMBI, CIIENHAILHO IIpeAHa3Ha4YeHHbIE WK NOArOTOBIEHHbIEC IS
POM3BOACTBA META/IMYECKOTO ILIYTOHHUS, B HaCTHOCTH, 00OPY/IOBaHHBIE TaKHM
o0pazoM, 4TOObI H30eXaTh JNOCTHXKEHUSA KPUTHMYHOCTH H paJHalHOHHBIX
3¢dexToB, a TaKKe CBECTH K MUHMUMYMY ONAaCHOCTH, CBSA3aHHBIE C TOKCHYHOCTBIO.

YcTaHOBKH A5t H3rOTOBJIeHU s TOIUIMBHBIX 3JIEeMEHTOB

"VeraHOBKA AL M3TOTOBJIEHHMS — TOIUIMBHBIX — DJIEMEHTOB'"  BKIKOYaeT
obopynoBaHueE:

a) KOTOpo€ OOBIYHO HAaXOAWUTCA B  HEMOCPEACTBEHHOM KOHTAaKTe C
TEXHOJIOTMUYECKHUM IOTOKOM SJEPHOTO MaTepHana MM HeNoCpeACTBEHHO
obpabaTbiBaeT €ro, Uiy e ynpasiseT UM, WY,

b) KOTOpOE repMETH3HpYeT sAepHbIH MaTepuas BHYTPH 000I0UKH.

YcTaHOBKH Ui pasjieleHHsi M30TONMOB ypaHa U o0opyaoBaHHe, Kpome
aHaJINTH4YeCKUX  npubopoB,  crmenuaabHO  NpeJHa3HAYEHHOEe  HMJIH
NOArOTOBJIEHHOE /I 3TOr0

[lpenMeTsl 00OpYynOBaHHUs, Ha KOTOpbIE, KaK CUYHTAETCSs, PacClpOCTpPaHsAETCs
3HaueHHe (Ppa3el "00OpynOBaHKHE, KPOME aHAIUTHYECKHX IIPHOOPOB, CELHAaNbHO
Npe/JHa3HAaYEHHOE WM TMOArOTOBJIEHHOE" i pa3jesieHuss H30TONOB YpaHa,
BKJIOUYAIOT B ceOs:

I'azoBble  HeHTPUPYIM U y3JIbI M KOMIIOHEHTHI, CHELHAJBHO
fpelHa3HAYEeHHbIe WM NOArOTOBJIEHHbIE 1A HCMOJB30BAHHA B a30BbIX
UeHTpudyrax

BBOJHOE 3AMEYAHUE

['azoBasi neHTpuyra OOBIYHO COCTOMT M3 TOHKOCTEHHOTO(BIX) LMIHHAPa(OB)
nuameTpom oT 75 mm (3 mroiima) no 400 mm (16 nr0iMOB) ¢ BepTHKAILHOU
LEHTPaJIbHON OCBIO, KOTOpBIH(e) momelleH(bl) B BaKyyM W BpallacTcs(lTCs) ¢
BBICOKOH OKPYXHOH cKOpocThio nmopsiaka 300 mM/c unu Gonee. [lna n0oCTHXEHUS
60J1bLIOH CKOPOCTH KOHCTPYKIIHMOHHBIE MaTepHalibl BPAlAOLIHUXCS KOMIIOHEHTOB
JIOJDKHBI HMMETh BBICOKOE 3HAYEHHE OTHOMICHHS MMPOYHOCTH K IUIOTHOCTH, a
poropHasi cOopka M, CIeAOBaTENbHO, OTAEIbHBIE €€ KOMIIOHEHTBHI JIOJIKHBI
U3rOTOBJSATBCS C BBICOKOH CTENEHBbIO TOYHOCTH, 4TOOBI pazbanaHc Ol
MMHMMaNbHBIM. B oTnnyue oT Apyrux UeHTpudyr ra3oBas HEHTpH(yra s
oborallleHUs ypaHa HMEET BHYTPH pOTOPHOM Kamephl Bpallaiouryrcs(uecs)
neperopoaky() B (hopMe QUCKa M HEMOABHXKHYIO CUCTEMY ITOJIauM U OTBOJA rasa
UFs, cocTosuiyro 1m0 MEHbUIEH Mepe H3 TpeX OTAENbHBIX KaHaIoB, ABa M3
KOTOpPBIX COEIHMHEHBl C JIONaTKaMHM, OTXOMSALIMMH OT OCH poTopa K
nepudeputHOH 4YacTH POTOPHOM Kamephl. B BakyyMe HaxOOHUTCS Takke Pl
BaXKHBIX HEBPAIUAIOLIMXCA DIEMEHTOB, KOTOPHIE, XOTS W HMEKT 0Co0yIo
KOHCTPYKIIMIO, HE CJIOXKHBI B U3TOTOBJEHUH M HE M3IOTOBMSIOTCS M3 YHUKAJIBHBIX
MmaTepuanoB. LlenTpudyxHas ycTaHoBKa, OfIHAKO, TpebyeT O0JIBIIOrO YHMCia ITHX
KOMIIOHEHTOB, T4K YTO MX KOJHYECTBO MOMXET CIYXKHUTh BaXKHBIM HHIHKATOPOM
KOHEYHOT'0 MCITOJIb30BAHHSI.

Bpawmawumecss KOMIOHEHTbI



a)  TlonHble poTopHBIE COOPKH:

TOHKOCTEHHbIE LHMAHHAPH] HIH PSAJl COENUHEHHBIX MEXAY COOON TOHKOCTEHHBIX
LMJIMHAPOB, H3TOTOBJIEHHBIX M3 OJHOTO HJIKM 0Oojiee MaTepuanoB C BBICOKHM
3HAYEHUEM  OTHOUIEHHMS  NPOYHOCTH K  IUIOTHOCTH,  YKa3aHHBIX B
[NOSICHUTEJIBHOM 3AMEYAHUU k nacrosmemy pazpeny. CoenuHeHue
UHIMHAPOB MEXIY COOOH OCYIIECTBIISIETCS MPH MOMOIIM M'MOKUX CHIbGOHOB HIIH
Kojen, omucaHHplx B uacTH S5.1.1. c) Hwxke. CoOpaHHBII pOTOp HMEET
BHYTPEHHIOWO(HE) IEPETOPOAKY(H) U KOHHEBBIE Y3J/Ibl, ONHUCAHHBIE B 4YaCTAX
5.1.1.d) u e) vmxe. Onnaxo nonHas cOopka MOXKeT ObITh TOCTABIICHA 3aKa3YHKY B
YaCTHYHO cOOpaHHOM BHUJE.

b)  PoropHbI€ TpyOBI:

CrietManbHO TIpeIHa3HAuYEHHbIE UITH NTOATOTOBICHHBIE TOHKOCTEHHBIE LHMJIMHAPHI
¢ TomuuHOH cTeHku 12 mm (0,50 mioiima) umm Menee, AMaMeTpPOM OT 75 MM
(3 moitma) o 400 MM (16 m10KMOB), M3rOTOBJIEHHBIE W3 OJHOTO WM Ooyee
MaTepHaloB, HMEIOUIMX BBICOKOE 3HAaYEHHUE OTHOUIEHHUS NIPOYHOCTH K IUIOTHOCTH,
ykazasHbIx B IIOSICHUTEJIbBHOM 3AMEUAHMWU k HacTOsiLieMy pasaeny.

c) Konbua niu cunbQpoHsI:

KOMMOHEHTHI, CIelHaTbHO IpeNHa3HAYEHHbIE WJIM TMOJATOTOBIIEHHbBIE IS
CO3JaHHUs MECTHOM ONOPHI U1 pOTOPHOH TpyObI UM COENMHEHUS PsAia POTOPHBIX
Tpyd. Cunb@oOHEI NPEACTaBIASIOT cO00H KOPOTKHME LUHIMHAPHI C TOJIMHHOH
crenkd 3 MM (0,125 mrofiMa) unu meHee, nuameTpoM oT 75 MM (3 mroiima) no
400 MM (16 nmroitMOB), MUMEIONIMX OOUH Todp W M3TOTOBJIEHHBIE W3 OOHOIO M3
MaTepHalloB, HMEIOIIMX BBHICOKOE 3HAYEHHE OTHOILICHHS NMPOYHOCTH K INIOTHOCTH,
ykazaHHbIX B [IOSICHUTEJIbHOM 3AMEUYAHNHY k HacTosmeMy pasaeny.

d) [leperoponku:

Kommnonentsl B ¢opme aucka auamerpoM ot 75 mm go 400 mm (ot 3 nmo
16 n10¥MOB), cCHeuManbHO IpEeJHAa3HAYEHHbIE WM IIOATOTOBJIEHHBIE  JUIA
YCTaHOBKHM BHYTPU pOTOPHOH TpyObl LEHTpudyrd C UENbI0 H30IMPOBATH
BBIIIYCKHYIO KaMmepy OT IJIaBHOH pa3lelMTeNbHON KaMepbl M B HEKOTOPBIX
ciyqasx i yayquenus nupkysanun raza UFg BHyTpu rnaBHON pa3aenuTenbyod
KaMepbl pOTOpHOW TpyObl M HM3rOTOBJIEHHBIE M3 OJHOTO M3 MAaTEPHAsIOB,
MMEIOIIMX BBICOKOE 3HAUEHHE OTHOLIEHHSI IPOYHOCTH K IJIOTHOCTH, YKa3aHHBIX B

[NOACHUTEJIBHOM 3AMEYAHUHU k HacTosieMy pasgeny.

e) BepxHue/HuxHUE KPBIILIKH!

Kommnonentsl B ¢opme nucka nuamerpoMm ot 75 Mm (3 mroiima) no 400 mm
(16 nrofiMOB), crnenManbHO IpeAHA3HAYCHHBIC MJIM TIOJTOTOBIEHHBIE TAKHUM
06pa3zoM, 4TOOBI TOYHO COOTBETCTBOBATH JAMAMETPY KOHIIOB POTOPHOM TpyOBI M
Gnaronaps 3ToMy yaepxHuBaTb UFg BHYTpH ee. DTH KOMIIOHEHTBI HCNIOJIB3YIOTCSA
Ul TOro, 4YTOOBI MOANEPKUBATH, YAEPKMBATL MM COJEpXKaTh B cebe Kak
COCTaBHYIO HYacTh 2JIEMEHTHI BEPXHEro MOAINMIIHHKA (BEPXHSS KPbIIKA) HIIH
CIYXMThb B  KaueCTBe  Hecyuled  YacTH  BpallalOIIUXCS  3JIEMEHTOB
9JIEKTPOJABUTATENS M 3JIEMEHTOB HIDKHErO IMOAIIMIHUKA (HHKHSS KPBILIKA), H
M3IOTOBJIAIOTCS W3 OJHOTO M3 MaTepHaNOB, MMEIOMIMX BBICOKOE 3HAaYeHHE



5.1.2.

OTHOIUEHHs MPOYHOCTH K MIoTHOCTH, ykazaHHbx B [NOSACHHMTEJIBHOM
3AMEYAHMHMMH x HacTosuieMy pazaeny.

MMOACHHUTEJIBHOE 3AMEYAHUE

Jnst Bpamaromuxcs KOMIIOHEHTOB LEHTPUGYT UCHOAB3YIOTCA CIIEAYIOIIHE
MaTepHabl:

a)  MapTCHCHUTHOCTapellllie CTald, HMEIUIME MaKCUMaJIbHBIA Npenen
IPOYHOCTH Ha pacTsxkeHue 2,05 x 10° H/m* (300 000 GyHT/KB. II0WM) HIH
ooJee;

b)  aIIOMHMHHEBBLIE CIUIaBbl, UMEIOLIHE MaKCHUMAalIbHBIN IIpENEN NPOYHOCTH HA
pactsxenue 0,46 x 10° H/m® (67 000 byHT/KB. qI0AM) UM 6oee;

C)  BOJIOKHUCTBIE (nurenonoOuwie) MaTepHallbl, IPHUTOJIHbIE ISt
HCHOJb30BaHUS B KOMIO3UTHBIX CTPYKTypax M HMEIOLIHE 3HAaYeHHUs
yIeAbHOIO MOAYJs yHpyrocTd 12,3 x 10° M mtu Gosee ¥ MAaKCHMATBLHOTO
yIENbHOTO IIpezena IPOYHOCTH Ha pacTsbkeHue 0,3 x 10°M nim Gomee
("yoenpHbIM MOZYNB YHPYrocTH" - 3T0 MoAy:nb FOHra B H/M?, nefeHHsIi Ha
yaeJNbHBIH BEC B HAf? ; "MaKCHUMaJIbHBIM yIeabHBIA Npenen MpoYHOCTH Ha
pacTsbkeHHe" - 3TO MaKCUMaNbHBIA Tpeen MPOUHOCTU Ha PacTsEHUE B
H/M?, netenHsblii Ha yIeNbHbIH BeC B H/M3).

CraTnyecKkHe KOMIIOHEHThbI
a) IloAmMIHMKM C MArHUTHOM MTOIBECKOIL:

CrneunanbHO NpeNHa3HAaYCHHBIE WIM NOATOTOBJEHHBIC IMOAIIUITHUKOBBIC Y3IIBI,
COCTOSIIIME M3 KOJIBLIEBOI'O MarHMTa, MOJBEIIEHHOro B 000iiMe, comeprkaillei
nemnoupyroumyto cpeny. O6oiima usrotosnsercs u3 croiikoro k UFs maTepuana
(em. ITIOACHUTEJIBHOE 3AMEYAHME k pasneny 5.2.). Maruut coenuusercs
C TOJKCHBIM HAaKOHEYHHMKOM HJIM BTOPHIM MarHUTOM, YCTaHOBJICHHBIM Ha
BEPXHEH KpbIIKE, ONMCAaHHON B pasfeie 5.1.1. €). Maruut moxet umers Gopmy
KOJIba C COOTHOWIEHHEM MeXAYy BHEIIHMM ¢ BHYTPEHHHM JHaMETPaMH,
MEHBUIMM MM paBHHIM 1,6:1. Maruut MoxeT umets hopMmy, obecrneuuBarouyo
HagalbHYy10 NpoHuuaemocts 0,15 'e/m (120 000 enunrun CI'C) wnu Gosee, uinu
OCTAaTOYHYIO HAMarHU4eHHOCTb 98,5% wuiu Oosee, WM NpoOU3BENCHHE HHAYKIIHH
HA MAKCHMaJIbHYIO HANpSKEHHOCTh mois Gonee 80 k/li/m’ (107 T'e.9). Kpome
OOBIUHBIX CBOKMCTB MaTepHala, HEOOXOAHMBIM [pEABAPHUTENBHBIM YCIOBHEM
ABJAETCA OlPAaHHYEHHE OYEHb MalbIMH Jonyckamu (Menee 0,1 MM UM
0,004 nrofima), OTKJIOHEHHS MAarHHTHBIX OC€fl OT TEeOMETPHYECKMX OCEH HIIU
obecrneyeHne 0coOOH rOMOTeHHOCTH MaTepuasla Maruura.

b) Honmunuuku/nemngepsi:

CnennanbHO  NpeAHa3HauYeHHbIE MM MNOATOTOBJEHHBIE  IMOJIUMITHUKH,
COAEPKAIlME Y3€Jl OCh/YIIOTHUTENBHOE KOJIBLO, CMOHTHPOBAHHbBIN Ha AeMndepe.
Ocb 0OBIYHO TpPEACTaBIfeT COOON Bayl U3 3aKaJIEeHHOH CTadd ¢ OJHUM KOHLOM B
dopme mnonycdepbl, H CO CpPencTBaMM IOJCOENMHECHHS K HMDKHEH KpBblKe,
onHcaHHOHU B pazaene 5.1.1. €), Ha apyromM. Bai, oaHako, MOXeT ObITL COEANHEH
C THAPOAMHAMUYECKHM MNOMUHIHUKOM. Kosbno umeer dopmy Tabnetku c
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nonychepruueckuM yriiyOneHHeM Ha OJHOW IOBEPXHOCTH. OTH KOMIOHEHTEHI
4aCcTO [OCTABJSAIOTCS OTJENBHO OT AeMidepa.

c)  MonekysipHbIe HACOCHI:

CnenyansHOo  [peJHa3HAauy€HHbIE MM  [OJTOTOBJEHHBIE  ILIWIMHAPHL  C
BHITOYCHHBIMH WJIM BbIIABJICHHBIMH BHYTPM CHNHUPAIBHBIMM KaHaBKaMH H C
BLICBEDJICHHBIMH BHYTPH OTBEPCTHSIMH.  THMOBBIMH pa3sMeEpaMu SBISIOTCS
CleQyIoNIMe:  BHYTPEHHHMH nuaMerp oT 75 mm (3 moiiMa) no 400 mm
(16 mroiimoB), TonuuHa cteHky 10 mum (0,4 mroiima) unu Gonee, ¢ NIMHOH, paBHOH
auaMerpy uinu 6onpme. KaHaBkM OOBIMHO HMEIOT NMPSMOYTOJBHOE NONEPEYHOE
ceuenue u rnyouny 2 MM (0,08 mroiiMa) unu Oonee.

d)  CraTopsl ABUraTENEH:

CoenuansHO [pelHa3HaueHHblE MJIM TOATOTOBJIEHHBIE CTAaTOpPHl KOJBIEBOMH
dbopMbl IS BBICOKOCKODOCTHBIX ~ MHOIO(@3HBIX  THCTEPE3HCHBIX  (MJIH
pEaKTHBHBIX ) 3IEKTPOIBUIaTeNIEH NIEPEMEHHOTO TOKA JUIL CHHXPOHHOH pabGoThl B
YCIOBHAX BakyyMma B AuanaszoHe yactoT 600-2000 I'u u B quanazoHe MoIiHOCTeH
50-1000 BA. CtaTopsl cOCTOAT U3 MHOTO(}a3HLIX OOMOTOK Ha MHOTOCIOHHOM
KEJIE3HOM CepJIeYHHKE C HU3KHUMH TOTEPSIMH, COCTABJIEHHOM M3 TOHKHX ILJIACTHH,
00bIuHO TOMuIMHOMH 2,0 MM (0,08 mroiiMa) uiiu MeHee.

e) Kopnyca/mpHeMHHKH LEeHTpHPYTH

KoMIloHeHThI, CHELManbHO IpPEAHAa3HAYEHHBIE MM TOATOTOBJICHHBIE JUIA
pasMerneHuss B HUX cOOpkH pOTOpHOH TpyOml razoBoil neHTpudyru. Kopnyc
COCTOMT M3 )XECTKOI'0 LIMJMHApPA C TOMMHOH cTeHKH no 30 mm (1,2 miofiMa) ¢
MPEeUUM3MOHHO O0pabOTaHHBIMH KOHLAMH JUId YCTaHOBKH [OJIUUITHUKOB H C
OJHUM HJIH HECKONbKHMH (naHLaMu s MoHTaxa. OO0paboTaHHbIE KOHIBI
napamieNibHbl ApYT APYTY U MNCPHEHOHKYJIAPHBI NPOIOJBHOH OCH LIMWJIMHIpPA B
npenenax 0,05 rpagyca unu MeHee. KopIyC MOXET Takxke NMpeAcTaBiiaTh coOOM
KOHCTPYKUHIO SYEHCTOrO TUNA [UIS pa3’MEUIeHHMs B HEM HECKOJBbKMX POTOPHBIX
Tpy6. Kopryca U3roTaBiIuBaOTCA U3 MATEPUaNoB, KOppo3UeCTOMKUX K UFg, nnu
3aLHUINAIOTCSA MIOKPBITHEM M3 TAKUX MaTEPHAIOB.

f)  Josyuiku:

CrneuuanbHo Ipe/lHa3HAYEHHbIE WM IIOATOTOBJIEHHBIE TPYOKH BHYTPEHHUM
nuametpom no 12 mm (0,5 mroiiMa) mis ussnedenus rasa UFg u3 potopHoii TpyOsI
no merony TpyOkH IIuTo (T.€. C OTBEPCTHEM, HAIIPABIEHHBIM HAa KPYrOBOH NOTOK
raza B pOTOpHOH TpyDe, K MpHUMEpPY, MOCPENCTBOM H3rHbOa KOHIA paauanbHO
pacrnosoXeHHOH TpyOKH), KOTOpbIE MOXKHO IPUKPENUTh K LIEHTPAIBHOH CHCTEME
u3BjeyeHUs raza. TpyOKM H3TrOTOBJIEHBI U3 MAaTEpPHANIOB, KOPPO3UECTOMKHX K
UF¢, MM 3aIUMINAKOTCS TOKPBITHEM H3 TAKMX MATEPHAJIOB.



5.2.

5.2.1.

5.2.2.

CrnenuanbHo npegHa3sHAYEeHHBbIE MJIM HOAFOTOBJIEHHBLIE BCIIOMOraTte/lbHbIe
CHCTeMBbl, 00OpyIOBaHMe M KOMIIOHEHTBI JUIA HCHOJIL30BAHHUA HA
ra3oueHTpudyxkHoii ycraHoBKe 110 oforameHuo

BBOJHOE 3AMEYAHHE

BcnomoraTenbHbIE CHCTEMbI, 000PYIOBaHUE U KOMIIOHEHTH Fa30LEHTPHPYKHOMH
YCTAaHOBKM 1O OOOTalllEeHHIO NpeACTaBisioT coO0H CHCTEMBl  YCTaHOBKH,
Heobxonumele it nonauu UFg B ueHTpUDYIH, Ul CBA3H OTJCIBHBIX LHEHTPHOYT
MeXay coOoli ¢ mespo 00pa3oBaHUsA KackanoB (MM CTyNeHeH), YToObl AOCTHYD
Gonee BpicOKOro obOoraumieHuss ¥ H3Bieys 'HpoAykT" u "xBocThl" UFg u3
UeHTpUPYT, a Takxke 0bopyroBaHHE, HEOOXOAHMOE AJIsl MPHUBEACHUSA B JEHCTBHE
neHTpuyr unu ans ynpapieHHs ycraHoBkodl. O6siyro UF¢ ucnapsercs H3
TBEPABIX BEIIECTB, HOMEIIEHHBIX BHYTPH IOJIOTPEBAEMBIX AaBTOKJIABOB, U
nojaeTcs B razoobpazHoit popMe K 1eHTpudyram Hepe3 CUCTEMY KOJUIEKTOPHBIX
TpyOonpoBogoB kackada. "Ilpoaykt" u "xBocthl" UFe, noctynatomme u3
neHTpudyr B BHAe ra3000pazHbIX NOTOKOB, TAKXE MPOXOAAT Hepe3 CUCTEMY
KOJUIEKTOPHBIX TPYOONPOBOAOB KackaJa K XOJOOHBIM JIOBYyIIKaMm (paboTarolHm
npH TeMneparype okono 203° K (-70°C)), rae oHM KOHIEHCUPYIOTCH H 3aTEM
NOMEMIAIOTCS B COOTBETCTBYIOHIME KOHTEHHEPH! Ul TPAHCMOPTHPOBKU WJIU
XxpageHus. Tak Kak ycTaHOBKAa 10 OOOFAam[EHHIO COCTOMT M3 MHOTHX ThICSY
HEHTpHPYT, CcOOpaHHBIX B  Kackalbl, CO3Jal0TCd MHOTOKHJIOMETPOBbLIE
KOJUIEKTOpPHBIE TpyOONpOBOABI KacKaJOB C THICSYaMH CBapHbIX IIBOB, NpPHYEM
CXeMa OCHOBHOH YaCTH HX COEJAMHEHHH MHOTOKpaTHO [OBTOPSETCS.
O6opynoBaHue, KOMIIOHEHTbI H CHCTEMBI TPYOONPOBOJOB H3TOTOBJISIOTCS C
coOnroieHHeM BBICOKMX TpeOOBaHUH K BAKYyM-IIJIOTHOCTH ¥ YHCTOTE 00pabOTKH.

Cucrembl nogayu/cucTeMbl 0TBOAA "'ipoaykTa' u "xBocToB"

CuenuanbsHo NpCAHA3HAYECHHBIC HJIH DOATOTOBJICHHBIE TEXHOJOIHYIECCKHE
CHUCTEMBI, BKJIIOYAI0Iue:

NUTAIOIIME aBTOKJABB! (MJIM CTAHLMH), UCIONb3yeMble it noAayn UFg B
kackanabl ueHTpudyr npu nasnenuu go 100 klla (15 ¢yu1/KB. NrO¥iM) M NpH
CKOpOCTH | Kkr/u unu bojiee;

necyonumaTopsl (MM XOJIOJHBIE  JIOBYIIKH), HCIOJb3yeMble  JUIs
BeiBenenus UFg u3 kackanos npu gasaenuud xo 3 klla (0,5 dyut/kB. Arotim).
JecybnumaTopsl  cnocobHpl  oxnaxaatees g0 203°K (-70°C) wu
HarpeBaThcs o 343° K (70°C);

CTaHUUH "TIPOAYKTa" U "XBOCTOB", HCHOJNb3yeMble /i nepemeierus UFg B
KOHTEHHEPHI.

DTa ycTaHOBKa, 00OpYyNOBaHHE M TPYOOIPOBOALI MOJHOCTHIO HU3TOTABIMBAIOTCS
u3 croiikux k UFg maTtepHasloB HNIM 3alIMINAIOTC HOKPBITHEM H3 HHUX (CM.

[NOACHUTEJIBHOE 3AMEYAHUE k naHHOMy pasmeny) ¢ cobirojeHuem
BBICOKUX TpeOOBaHUH K BaKyyM-IUIOTHOCTH M YHCTOTE 00paboTKH.

ManiHHbIe CHCTEMBI KOJLIEKTOPHBLIX TPYOONPOBOAOB
CrneunansHO npenHa3HaYeHHbIE HIIM [IOATOTOBIEHHBLIE CUCTEMBI TPYOOIPOBOOB

U KoJuieKTopoB Mis yaepxkaHus UF¢ BHYyTpu HUEHTpU]YKHBIX KaCKaJoB. JTa CeTh
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5.2.3.

5.2.4.

TpyOONpoBOAOB OOBIYHO MpeiacTaBisgeT coboH cHcTeMy ¢ "TpOHHBIM"
KOJIJIEKTOPOM, U Kacdas LEHTpU(]yra coeJuHEeHa ¢ KaXAbIM H3 KOJJIEKTOPOB.
CnenoBaTenpHO, CX€Ma OCHOBHOM 4acTH HMX COEOMHEHUS MHOTOKpaTHO
nosTopsieTcd. OHa MOJIHOCTBHIO U3roTaBiKBaeTCa U3 cTolkuX Kk UF¢ MaTepuanos
(em. TMOSACHUTEJIBHOE 3AMEYAHHME « Hactosmemy pasneny) c
cobroeHHEeM BBICOKMX TpeOOBaHHH K BaKYYM-IUIOTHOCTH ¥ YHCTOTE 00pabOTKH.

Macc-cnekTpoMeTpbl/MCTOYHUKHN HOHOB AJisi UF;

CnenuaibHO NpenHa3HayeHHbIE MM I[OATOTOBJIEHHbIE MArHUTHBIE HJIU
KBaJpYIOJbHbIE MAacC-CIIEKTPOMETPHI, CIIOCOOHBIE MPOH3BOAUTH MPsAMOIl OTOOP
npo6 nogaBaeMoi Maccel, "IpoaykTa" UAH "XBOCTOB" U3 ra3oBbIx NMOTOKOB UFg u
oOnanaronye NOAHLIM HaOOPOM CleNYIOMMX XapaKTEePUCTHUK:

1. ylenbHas paspenlaromas cnocoOHOCTh Mo Macce cabiule 320;

2. COAECPXAaT UCTOYHHKH HOHOB, U3TOTOBJICHHBIC U3 HUXpOMaA HJIIH MOHEIIS HUIIH
3alIIHIICHHABIC TOKPBITHEM U3 HHUX, HJIIH HHKCIIHPOBAHHBIC,

3. COAEPXKAT HOHHU3AIMOHHBIE HCTOYHUKH ¢ HOMOAp AUPOBKOH 3JIEKTPOHAMMU;
4. COAEPKAT KOJIJIEKTOPHYIO CUCTEMY, IPUTOHYIO U1 H30TOMHOIO aHa/Iu3a.
Ilpeofpa3zoBaTe/nn 4acTOThI

[peobpasoBaTeny 4acTOTHI (TaKXKe H3BECTHBIE KaK KOHREPTOPBI UIIH UHBEPTOPHI),
CHEeNHalbHO IpeAHa3HAYEeHHbIE HIKM IIOATOTOBJICHHBIE A [UTAHUS CTATOPOB
JIBUraTencH, onpeeneHdblx B noanyukrte 5.1.2. d), WM 4acTH, KOMIIOHEHTHI H
noncOOpKH Takux npeobpasoBaTesieil YacTOThI, 0OagalonMe MOJHbBIM HabopoM
CNEYIOUIHX XapaKTePUCTHK:

l. MHoToda3HbII BBIXOA B Auanazode ot 600 npo 2000 I'i;

2. BBICOKasi CTaOMJILHOCTS (Co cTabunu3zanuei yacToTsl nyunie 0,1%);
3. HH3KHE HeJIMHEHHbIE HCKaXeHus (MeHee 2%),

4. k03¢ dUIMEHT MONe3HOTo NeHcTBUSA cBbIe 80%.

MOACHUTEJBLHOE 3AMEYAHUE

[lepeuncnenHoe Bbille 00OpyOBaHUE BCTYIAET B HENOCPEACTBEHHBIH KOHTAKT C
TexHonoruyeckum rasom UFg WM  HenocpeacTBeHHO yhpariseT padoOToOM
HeHTpudyr U OPOXOXKICHUEM raza OT HEHTPUPYTH K NeHTpUdyre U U3 Kackana B
Kackaj.

Kopposuectofixne x UF¢ wMaTepuanbl BKIJIOHAIOT HEPHKABEIOLIYIO CTalb,
aIIOMHHHH, alIOMHHMEBBIE CIUIaBbl, HUKEIb MIH CILIaBbl, codepxamiue 60% u
Oonee HUKETA.



5.3.

5.3.1.

5.3.2.

5.3.3.

CnenuMajibHO NpeAHA3HAYEHHbLIE WM  TOATOTOBJEeHHbie cOOpkM H
KOMNIOHEHTHI AJisi HCNOJIL30BaHUA Npu razoauddysnonHomM odorameHun

BBO/IHOE 3AMEYAHUE

Ilpu razomuddy3HOHHOM MeTOAe pa3fielieHHs H30TONOB ypaHa OCHOBHOH
TEXHOJOTHYECKOH chopkoi ABJIAETCA crienManbHbIH TOPHCTBIN
rasonudy3HoHHBIH Gapbep, TENNOOOMEHHHK IUIA OXJIaXICHHMS ra3za (KOTOpPBIH
HarpeBaeTcs B HpONECCe COKaTHA), YIUNIOTHUTENbHbIE KIaNlaHbl U PEryJUpyIOIHe
KIamaHbl, a TaKkxke TpyDOIpOBOABL ITockosmeky B ra3ogud@y3HoHHOH
TEXHOJIOTHH HcHoNb3yercs mectudTopucteii ypaH (UFs), Bce obopynoBaHme,
TpyOONIpPOBOAbl H NOBEPXHOCTH M3MEPUTEILHBIX MPUOOPOB (KOTOpBIE BCTYNAIOT B
KOHTAKT C Tra3oM) JOJDKHBI H3rOoTaBIMBATbCI W3 MaTEepPHUaoB, COXPaHSIIOIIHX
cTabunbHOCTh NpH KoHTakTe ¢ UFq. T'asonuddy3voHHas ycTaHOBKA COCTOMT U3
psna TakuX COOPOK, TaK YTO HX KOJIHYECTBO MOXET OBITh BaXKHBIM IIOKA3aTesIeM
KOHEYHOTO Ipe{HA3HAYCHHU.

Iazoanddys3nonnnie 6apbhepol

a) CneuuanpHO NpeqHa3HAYCHHBIC WU IIOATOTOBJICHHLIE TOHKHUE, OPUCThIE
bunsTphl ¢ pazmepom nop 100-1000-A (anrctpem), TonmuHoR 5 MM (0,2 nrofimMa)
WJIH MEHBUIE, a 1715 TpyOuaTeix gopm auamerpoM 25 mM (1 AroHM) WM MeHbUIE,
U3rOTOBJEHHbBIE U3  METAIMUECKHUX, [OJIUMEPHBIX HIH  KEePaMHUUYECKHX
MaTepHanoB, KopposuecToukux Kk UFg, u

b) chHenmmanbHO  MOATOTOBIEHHBIE  COEAUHEHUS MM OOPOIWIKU  JUId
M3rOTOBJIEHUS TakKuX ¢GWIbTpOB. TakHe COeOqUHEHHS U IOPOUIKH BKJIIOHAIOT
HHKENb WM cIUIaBbl, conepxkatnue 60% unu OGonee HHUKENS, OKCUI AJIOMHHUSA
unu crorikue k UFs NoNHOCTBhIO GTOPHUPOBAHHBIE YIJIEBOJOPOIHLIE MTOJHMEPHI C
4YUCTOTOH 99,9% wunu 6Gonee, pasmepom yacTui, MeHee |0 MKM H BBICOKOH
OTHOPOJHOCTBIO HACTHII MO KPYNHOCTH, KOTOpbIE CIENHabHO [OATOTOBJIEHBI
JU1sL U3TOTOBIEHUS ra3oaud G y3uoHHbIX OapbepoB.

Kameps1 nugdysopos

CoeunanpHO  NpeAHa3HayeHHblE  WIM  [IOATOTOBJIEHHBIE  TepPMETHUYHEBIE
UHIMHAPHYECKHE cocyabl nauamerpoM Oonee 300 MM (12 groiiMoB) U AnHHOMR
bonee 900 MM (35 nr0ifiMOB), UK IPAMOYTOJILHBIE COCY/IbI CPABHUMBIX Pa3MEPOB,
HUMEIOUIHE OJMH BIIYCKHOH M JBa BBIIYCKHBIX NaTpyOka, AHaMeTp KaXAoro M3
KoTopsix Oonee 50 MM (2 nproiima), As MOMEIICHUS B HUX TasonudGdy3HoHHBIX
OapbepoB, HU3roTOBIEHHbIE U3 cTOMKUX K UFg MaTepHasoB M 3allHIICHHBIC
TOKPBITUEM U3 HHUX, H IIpeAHA3HAUEHHbIE A YCTAHOBKH B TOPU3OHTAILHOM HIIH
BEPTUKAIbHOM TOJIOKEHUH.

Komrmipeccopb! ¥ ra3oayBKHu

CrenyansHO NpefHa3HAYeHHbIE WM TOATOTOBJIEHHBLIE OCEBBIE, LIEHTPOOEKHEIE
Hu 00bEMHBIE KOMIIPECCOPBI, HIIM FA30AYBKU C MPOU3BOJUTEIHHOCTBIO Ha BCOCE
| »°/mun v Gonee UFs u ¢ JaBneHHeM Ha BBIXO/Ie O HECKONLKHX coTeH klla
(100 ¢ynT1/KB. A1OMM), IpeAHA3HAYEHHbIE ISl JOJITOBPEMEHHOM 3KCIUlyaTalluH B
cpene UF¢ ¢ ajiekTpoaBuraTenemM COOTBETCTBYIOLIEH MOIIHOCTH MM O€3 Hero, a
TaKXe OTAeNbHble COOPKH TAaKUX KOMIIPECCOPOB U Ta30YBOK. OTH KOMIIPECCOPHI
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5.3.4.

5.3.5.

5.4.

H rasoaiyBKH UMCIOT Nepenan AaBJICHHUS OT 2:1 po 6:1 ¥ H3roTaBIMBAIOTCA H3
ctokux K UFg MaTCPHUAJIOB UJIH ITOKPLIBAIOTCA UMH.

YunotHenus Bpaljaniuxcy BajioB

CriendanbHO NpeAHAa3HAYECHHbBIE WM IOATOTOBJICHHBIE BaKYYMHbBIE YIUIOTHEHHS,
YCTaHOBJICHHbIE Ha CTOPOHE TIOJa4Yy M Ha CTOPOHE BBIXOJiA [AJIS YINIOTHEHHS BaJia,
COEIMBAIOETO POTOP KOMIIPECCOpa HIIM Ia30yBKH C IPHBOAHBIM JIBUTATENIEM, C
TeM 4YTOObI OOECTEeYHTh HAASKHYI0O TEpMETH3aLHKe, MPeJOTBPALIAIOIYI0
HATEeKaHHE BO3[yXa BO BHYTPEHHIO KaMmepy KOMIpeccopa HIM Ta30LyBKH,
koropas HanmonHeHa UFg. Takme ymioTHEHHs OOBLIYHO NPOEKTHPYIOTCA Ha
CKOpOCTb HaTekanus OydepHoro rasza Menee 1000 oM’ /MuH (60 mroim’/Mun).

TenrooOMeHHUKH 114 oxJaaxneHus UFg

CrnenuanbHO TpeJHa3HAayeHHblE HWIM  IOATOTOBJEHHBIE TEIJIOOOMEHHUKH,
U3roTOBJIEHHBIE K3 cTOoMKMX K UF¢ MaTepuasoR HAH IOKpBITHIE HMH (3a
HCKJIFOUEHHEM HEPKaBEIOLEH CTalln), WK MEIBIO, HIIH JIIOObIM COYETAaHHEM ITHX
METAJIJIOB U PACCUHTAHHBIE HA CKOPOCTh M3MEHEHHS NaBJIEHHs, ONPEAESIOIEro

yreuky, MeHee 10 1la (0,0015 dyut/kB. mroiim) B 4ac npu nepenaje AaBICHUS
100 kITa (15 byHT/xB. Or0tM).

CnenMajibHO MpeJHA3HAYEHHbIE WM NOATOTOBJCHHbIE BCIIOMOraTejbHbie
CHCTeMbl, 000pyA0OBaHMe M KOMIIOHEHTBL! [AJf MHCHOJIbL30BAHUA NIPH
razoanpdyiInoHHOM 00oralieHuH

BBOJAHOE 3AMEYAHUE

BcriomoratenbHble  cHCTeMbl,  00OpyqOBaHHE W KOMIOHEHTH IS
razoaud@y3HOHHBIX YCTAaHOBOK [0 00OTAIEHHIO MPEACTABIASIOT COOOH CHCTEMBI
YCTaHOBKH, HeoOxonumeie s noaadud UFs B razonnddysuonnyo cOopky, s
CBSI3U OT/IEJIbHBIX COOPOK Meky cob0i U 00pa3oBaHUs KacKanoB (HIIH CTyTeHeH)
C UENbIO IMOCTENEHIIOr0 JOCTHXKEHHs D0nee BLICOKOTO 000railieHHs. U U3BJIeUEHHs
"mponykra" u "xBoctoB" UF¢ u3 aguddy3MOHHBIX KackajoB. Beuny
BBICOKOMHEPIIMOHHBIX  XapaKTepUCTHK  AUPQGY3HOHHBIX  KackagoB  Joboe
npepblBAaHUE HX PabOThl, OCOOEHHO HX OCTAHOBKA, MPHBOJAT K CEPHE3HBIM
nocneacTBusM.  CrenoBaTenbHO, Ha Tra30lM((py3MOHHON YCTAHOBKE BaXHOE
3Ha4EHHE HMMEIT CTPOroe M IIOCTOSIHHOE IIOJJIepKaHHE BaKyyma BO BCEX
TEXHOJOTHYECKHX CHCTeMaX, aBTOMAaTHYecKas 3alyTa OT aBapuil M TOdHOE
ABTOMATHYECKOE pEryJMpoBaHHue [I0TOKA rasa. Bce 2310 OpPUBOAMT K
HEOOXONMMOCTH OCHALIEHUS YCTAaHOBKHM OONBUIMM KONMYECTBOM CIELHAIIbHBIX
HU3MEPUTENBHBIX, PETYJIUPYIOLIUX U YIIPABISIOUIMX CHCTEM.

O6wiyHo UF ucnapsercs U3 UHIHHAPOB, NMOMERIEHHBIX BHYTPH aBTOKJABOB, U
nojaeTcs B rasoobpazHoit ¢opmMe K BXONHBIM TOUKAaM 4Epe3 CHUCTEMY
KOJNNEKTOPHBIX TPyOONpOBOJOB KacKaja. "TIpogyxt” u "xBoctel" UFg,
MOCTYNAIOWME K3 BBIXOAHBIX TOUEK B BHAE razoo0pazHbix MOTOKOB, NPOXOISAT
yepe3z CHUCTeMY KOJJIEKTOPHBIX TpPyOONMpOBOJOB Kackaja JHOO K XOJOOHBIM
JIOBYIIKaM, JIMOO K KOMIIPECCOPHBIM CTAaHUMAM, e razoodpasseid notok UFg
CKIDKAETC M 3aTeM [IOMELIAETCs B COOTBETCTBYIOIME KOHTEHHEpPHI IS
TPaHCIOPTUPOBKHU MM XpaHeHHs. [lockonpky razonud¢ysnoHHas yCcTaHOBKA 10
00OramieHu0 HMMeeT OOJBHIOE KOJWUYECTBO ra3ofudPy3uoHHBIX cOOPOK,
coOpaHHBIX B Kackalpl, CO3JAl0TCSI MHOTOKHJIOMETPOBBIE KOJIJIEKTOPHbIE



54.1.

54.2.

5.4.3.

5.44.

TpyOONpPOBOIbI KACKaJOB C THICAYaMH CBApHBIX IIBOB, MPHYEM CXeMa OCHOBHOM
YaCTH MX COCNMHEHUH MHOTOKpaTHO noBTopsieTcs. O00pynoBaHHE, KOMIIOHEHTHI
M CHCTeMbl TPYOONpPOBOJOB M3TOTOBISIOTCS C CODNIOJEHHEM  BHICOKHMX
TpebGoBaHMH K BaKyyM-IUIOTHOCTH M UUCTOTE 0OpabOTKH.

Cuctemsbl ogaun/cucTeMnl 0TBOAA ""mpoaykTa’ u '"xBocTOB"

CrenmanpHO NpeqHasHAYEeHHBIE MM [IOATOTOBJIEHHBIE  TEXHOJIOTMYECKHE
cucreMsl, criocoOHbie paGotats npu aasiaeHun 300 Ila (45 GyHT/KB. AKOHM) HIM
MeHee, BJIIoYas:

IUTAIOLINE aBTOKJIABLI (WM CHCTEMBI), HCIlONb3yeMble 17 nonayn UFg B
razoiuddy3rnoHHbIE KACKA/BI;

JecybmuMaropsl (MM XOJOAHBIE  JIOBYIIKH), HCIOJAb3yeMble  IJIA
BoiBeieHuss UFg u3 razonuddy3noHHBIX KaCKal0B;

crannun oxwkeHus, rae UFg B raszoobpasHoit ¢opme u3 kackazaa
COKMMAETCS U OXJIAXJAETCs 10 XKHMIKOTO COCTOSHHS;

CTaHUMHM "mpoaykTa" WIM "XBOCTOB", MCIOJb3yeMble MJIS IEpPEMELUEHUS
UF¢ B KOHTEHHEPHI.

Cucremsbl KOJJIEKTOPHBLIX prﬁOIlpOBOllOB

CrenuanbHO NpeHa3HAaYCHHbBIE WM NOATOTOBJIEHHBIE CHCTEMBI TpYOOIIpOBOJOB
M CHUCTeMBl KoJuleKTopoB mnsf yaepxanuss UFq BHyTpu razonuddy3HOHHBIX
KackaZloB. 2Ta CEThb TpyOONPOBOJOB OOBIYHO IIPEACTABIIAET COOOH CHUCTEMY C
"MBOMHBIM" KOJUIEKTOPOM, TAE Kaxaas s4YEHKa COCAMHEHA C KaXIbIM U3
KOJITIEKTOPOB.

BakyymHbIe CUCTEMbI

a)  CneuuanbHO  INpelHA3HAYEHHbIE MM  MOATOTOBJIEHHBIE  KPYIIHBIE

BaKyyMHBbIE MarucTpaid, BaKyyMHBIE KOJIJIEKTOPBl M BaKyyMHbIE HACOCHI
3 3

IPOU3BOAUTENBHOCTBIO 5 M™/MHUH (175 dyT’/MHH) uu Gonee.

b) BakyymHBle HAcOCBl, CIEUMaIBHO IpeNHa3HaueHHble A paboThl B
copepxawed UF, aTvocdepe M H3rOTOBIIEHHBIE M3 ANIOMHHHS, HHKENIS HIH
CIUIaBOB, cojiepxkalux Oonee 60% HUKENS MM MOKPLITBIE UMH. OTH HACOCHI
MOTYT OBITH MJIM POTALMOHHBIMH, WIH TOPUIHEBBIMH, MOTYT HMETh BLITECHAIOLIHE
U (PTOPHUCTOYFJIEPOJIHbIE YIUIOTHEHHs, a TakKKe€ B HUX MOTYT IPHUCYTCTBOBATH
crneuranbsHble paboune KUAKOCTH.

CueunajibHbIe CTOIIOPHLBIC H PEryJHPYIOINHE KJIallaHbI

CneunanbpHO  IpelHa3HAYeHHBIE  HWJIM  IOATOTOBJIGHHBIE  PYYHBIE  HJIH
aBTOMAaTHYECKHE CTOMOPHbIE U PETYIUPYIOIIHE KJalaHbl CHJIbGQOHHOTO THIIA,
u3rotosjieHHble U3 cToiKHX kK UFg maTepuanos, nuamerpom ot 40 mo 1500 mm
(1,5 no 59 nro¥iMOB) 111 YCTAHOBKH B OCHOBHBIX H BCIIOMOTATENLHBIX CHCTEMAX
ra30a4dPy3uOHHBIX YCTAHOBOK MO 0OOTaIeHHIO.
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5.5.

Macc-cnneKTpoMeTpbl/ucToyHnKy MoHOB xasa UFg

CnenuanbHo nNpeAHA3Ha4YeHHbIE HIH TOATOTOBJECHHLIE MATrHUTHBIE HIIM
KBaJPYTOJbHBIE MAacC-CIEKTPOMETPBI, CIOCOOHBIE NMPOM3BOJUTL MPIAMOMH
otbop npod nojaBaeMOH Macchl, "MPOAYKTa" MJIKM "XBOCTOB' M3 ra30BBbIX
notokoB UFs u  ob6napaiomue nONHLIM  HAbOpOM  CIEAYIOLIHX
XapaKTEePHCTHK:

1.  ynenpHas paspemamnluias CoOCOOHOCTH O Macce cBbie 320;

2. coaepxaTr HCTOYHHUKH HOHOB, H3TOTOBJICHHBIC N3 HUXPOMA UM MOHE/IA HIIN
3aIIMITNCHHBIC NOKPLITUEM H3 HHUX, HJIH HUKECIHPOBAHHEBIC,

3. coaep)kaT HOHHU3AHHUOHHBIE HCTOYHUKH C H0MOapAUPOBKOH 3NIEKTPOHAMU;

4.  comep)XaT KOJUIEKTOPHYIO CUCTEMY, IIPUTOJHYIO U1 H30TOIIHOTO aHANK3a.
[MOACHUTEJIBHOE 3AMEUYAHUWE

[lepeuucneHHo€e BHIIle 0OOPYAOBAHHE BCTYNAET B HENOCPEACTBEHHBIH KOHTAKT C
TexHonoruieckuM razoM UFg, 100 HENOCpelCTBEHHO perylnupyer MOTOK B
npeienax kackaja.  Bce mMOBEpXHOCTH, KOTOpbIE BCTYMAIOT B KOHTAKT ¢
TEXHOJIOTMYECKHM Ta30M, LEIMKOM H3roTaBiauBaroTcs U3 croikux k UFg
MATEpUHANIOB MM MOKPBIBAIOTCS MMM. [isi mesedl pa3nenoB, OTHOCAIIMXCS K
razoaudGy3MOHHbIM  YCTPOHCTBAM, MaTepualisl, Koppo3uectoiikue k UFg,
BKJIIOYAIOT HEPXKABEIOUIYIO CTallb, ATIOMUHHH, AJIFOMHHHEBBIC CIUIABBI, OKCH[
ANFOMUHHUS, HUKEb WM CIaBbl, coaepxamue 60% unu Oosee HUKENs, a TAKKe
croiikue K UFg monHOCThIO HTOPHPOBAHHBIE YTIEBOJOPOAHLIE TOJIUMEPBI.

CnenuajabHo npeaHasHavyeHHbIC HJIH NMOATOTOBJICHHDbIE CHCTEMBbI,
060pynosa}me M KOMHIOHEHTLI [JId HCIOJJL30BAHMA Ha YCTAaHOBKAaX
a3POANHAMHYIECKOT 0 oborameHus.

BBOJHOE 3AMEYAHUE

B mpoueccax a3pogMHaMMuecKoro oboraiieHus cmech razoobpaszumoro UFg wu
JIETKOro rasa (BOJOPOA MAM TeNMH) CKUMAETCST M 3aTEM IPOIYCKAaeTCsl yepes
pa3NIENAIOMIME IJIEMEHTBI, B KOTODBIX H30TONHOE pa3/eleHHe 3aBEepIlaeTcs
MIOCPEACTBOM  IIOJIydeHHS OOJNBIUMX LEHTPOOEXKHBIX CHJI [0 TIE€OMETPHH
KPUBOIHHEHHOH CTEeHKU. YcCHelHO pa3paboTaHbl /B4 MPOLECCa ITOTO THIIA:
MpOLIECC COIUIOBOTO pa3jfefieHuss M MpoLecc BUXpeBOH TpyOkd. [dnst oboux
IpPOLIECCOR  OCHOBHBIMH  KOMIIOHEHTaMM  Kackaja pa3fe/ieHUs  SBISIOTCS
IAIHHIPHYECKHE — KOpIlyca, B KOTOPBIX  pa3MEMICHbl  CIHElHAIbHbIE
pa3NeNUTeNbHbIE  3ME€MEHTBl  (COlja MJIM  BHUXpEBple TpPYyOKH), Tra3oBble
KOMIIPECCOPbl U TEIUIOOOMEHHMKY Ul YAAleHHS 00pa3yrolerocs npu CKaTHH
tenna.  Jng a’dpoAMHAMUUYECKHX YCTAaHOBOK TpeOyeTcs HenblH psj Takux
KackaZloB, TaK YTO HMX KONHMYECTBO MOXET CHYXHUTh BaXHBIM VYKa3aTenem
KOHEYHOTO HCII0Nh30BaHU. [TockonbKy B a3pOAMHAMHYECKOM Ipoliecce
ucnons3yercs UFg, NOBEpXHOCTH BCero 000pyNOBaHHUS, TPYOONPOBOAOB M
HU3MEPUTENbHBIX NPUOOPOB (KOTOpble BCTYMNAIOT B KOHTAKT C Ta30M) JOJKHbI
U3rOTaBIUBATHCA U3 MATEPHAIOB, COXPAHAIOIIMX YCTOHYHMBOCTh IPH KOHTAKTE C
UFs.
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NNOACHHUTEJIBHOE 3AMEYAHUE

IlepeurcnenHple B HACTOsAWIEM  pa3fefie  JJIeMEHTHl  BCTYNAKT B
HEMOCPENCTBEHHBI  KOHTAaKT ¢  TexHojoruyeckuMm rasom UFg subo
HeTOCPEICTBEHHO PEryIHPYIOT MMOTOK B Npejenax kackama. Bce moBepxHOCTH,
KOTOpble BCTYHAlOT B KOHTAKT C TEXHOJIOTMYECKHM Tra3oM, UEIHKOM
M3rOTaBIHBaOTCA U3 cToHkux K UFg MaTtepranoB, WK 3aiiHIIEeHb! HOKPBITHEM M3
Takux MatepuanoB. s uened pasaena, OTHOCALNErocs K 3JIEMEHTaAM
a’poMHAMHYeCKOro oforauieHus, koppo3uectoiikue k UFg MaTepuansi,
BKJIIOYAIOT MeAb, HEPXKaBEIOUIYIO CTallb, ANIOMUHUH, allOMHHMEBBIC CILIABBHI,
HHUKEeNb WIM CIulaBbl, coaepxanue 60% wunu Oosee HHKeNd, a TAaKKE CTOMKHME K
UFs nonHocTeio pTOpUpOBaHHBIE YINEBOAOPOAHBIE IOJTUMEDHI.

Pa3zgenurtesibHbBIC COILIA

CrienmanpHo npeaHazHayeHHbIE WM MOATOTOBJIEHHBIE Pa3[e/IMTENbHBIE COIUIA U
ux cOopkd. PasjgenurtenpHble COMIa COCTOAT M3 LIEJEBUIHBIX H3OTHYTBIX
KaHaJloB ¢ paauycoMm wu3ruba menee 1 MM (oObiuHo oT 0,1 mo 0,05 mMm),
Koppo3uecToHkux K UFg, 1 HMEIOMINX BHYTPEHHIOIO PEXyUlyl0 KPOMKY, KOTOpasi
pas3enseT MPOTEeKAWMH Yepe3 COMIO ra3 Ha ABe Qpakiluu.

Buxpessble TpyOxu

CneunanbHo npeAHa3HAYEHHBIE MM NOATOTOBJIEHHBIE BHXPEBbIE TPYOKH M HX
coopku. Buxpesble TpyOKM HMEIOT LMIMHAPHYECKYI0 HIH KOHYCOOOpa3HYIo
topMy, H3roTOBIIEHH H3 Koppo3uecToikux k UFg MarepuanoB UM 3alIUIIEHBI
NOKDPBITHEM M3 TaKMX MaTepualoB M uUMerT auameTp oT 0,5 cM g0 4 cM npu
OTHOINIEHUMH MIMHBI K avameTpy 20:1 unuM MmeHee, a Takxke oaHO iU Oolee
TaHreHIIMalbHOE BXOAHOE O0TBepcTUE. TpyOKH MOTYT OBITh OCHAHIEHBl OTBOJAMHU
COIUIOBOTO THIIA HA OJHOM MJIM Ha 0OOMX KOHIAX.

[TOACHUTEJIbBHOE 3AMEYAHUE

[IMTaTenbHBIH ra3 MOCTYHAeT B BUXPEBYK) TpYyOKYy MO KacaTelnbHOH € OJHOTO
KOHLIA WIM Yepe3 3aKpy4yUBAIOHIHE JIONMATKU WM Yepe3 MHOTOYHMCIEHHBIE
TaHT€HIMAIbHbIE BXOAHBIE OTBEPCTUS BAOJIb TPYOKH.

KomMnpeccopb! U ra3oayBxu

CpeunanbHO NpeaHa3HaueHHbIE UM [OATOTOBJICEHHBIE OCEBbIC, LEHTPU(YIKHBIE
WM 00bEMHBlE  KOMIPECCOPbl  WJIM  Tra30JyBKH, H3TOTOBJIECHHBIE M3
koppo3uecTokux k UF¢ MaTepuanoB, WM 3amUiUeHHblE TTOKPBITHEM M3 TaKHUX
MaTepHaloB, IPOU3BOJAUTENILHOCTHIO HA BXOIE 2 M’/MUH wiH Goree cMecH UFe n
HECYUIETo raza (BOJOPOA MU TeJIHil).

[TOACHUTEJIbHOE 3AMEUYAHUE

Takue kOMIpeccopsl U ra30lyBKU 0OBIYHO UMEIOT Mepenaj AaBieHus oT 1,2:1 1o
6:1.

YmoTtHenus Bpamammyxca sajioB

CrenuansHo NpeaAHa3HAYCHHBIC 158)351 IOAroTOBJICHHBIC YILIOTHCHUA
BpallarolINXCA BaJIOB, YCTAHOBJICHHBIC HA CTOPOHE 1OAAYH M HA CTOPOHE BhIXOJ4A
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JUIs YIUIOTHEHMS Baja, COeIMHAIOETO pOTOp KOMIIPECCOpa UK POTOP ra3oAyBKH
C MPUBOJAHLBIM JBUIaTesIeM, C TeM 4YTOOBI 00eCHeUUTh HaJIeKHYIO repMETH3ALHIO,
IpEeJOTBPALIAIOLIYIO BBIXO TEXHOJOTHYECKOTO Ta3a MM HaTeKaHue BO3AyXa WU
YIUIOTHSAIOIIEro ra3a BO BHYTPEHHIOID KaMepy KOMIpeccopa MJIM Ta30dYBKH,
KoTopas 3anosnHeHa cMecsio UFg ¥ necyuero raza.

Tenm1000MeHHHKH I8 0XJIax/IeHUsA ra3a

CrnenuansHo TpeJHa3HauyeHHbIE MM  IOATOTOBIEHHBIE TEMIOOOMEHHHUKH,
H3rOTOBJIEHHBbIE M3 Koppo3uecTolkux k UFg MarepuanoB HiIH 3auiMILEHHBIE
MOKPHITHEM K3 TAKUX MATEPHAIOB.

KO)KyXH pasnejamnux 3i¢eMeHTOB

CrnequallbHO TpeAHa3HAauYEHHLIE HJIM ITOATOTOBJICHHBIE KOXYXHU pa3JessioIluX
3JIEMEHTOB, M3rOTOBJIEHHBIE H3 Koppo3uecTolkux kK UF¢ MarepuanoB wuiu
3AIUMIIEHHBIX [OKPHITHEM M3 TAaKHX MaTepHanoB, AN KOMELIEHHUS B HUX
BHXPEBBIX TPYOOK WIIH Pa3AesIuTENbHBIX COIIEIL.

[NOSICHUTEJIbHOE 3AMEUYAHHUE

OTH KOXYXH MOTYT IMPEACTaBsATh COOOH UMIMHIPHYECKHE KaMepbl AHaMeTpOM
6onee 300 MM u anuHOM 6oee 300 MM MM TPAMOYTOJIBHBIE KAMEPb! CPABHUMBIX
pa3MepoB U MOTYT ObITh HpeaHa3HAUEHbI JUIS YCTAHOBKH B IOPH3OHTAILHOM HIIH
BEPTHKAJIEHOM I10JIOKEHHUH.

Cucrembl NoJaqyu/cucTeMbl 0TBOJA "nponykTa" u "xBocToB"

CrneuialibHO  Mpe/iHa3sHAuYeHHblE WM  [OATOTOBJIEHHBIE  TEXHOJOTHUECKHE
CHCTEMBI HJIK 00OpyAOBaHUE 11 000raTHTENILHBIX YCTAaHOBOK, H3rOTOBJIEHHBIE U3
koppo3uectoiikux k UFg MaTepuasoB MM 3alIUIIEHHBIX MOKPBITHEM M3 TaKHX
MaTepHaloB, BKJIIOYAIOLIKE!

a) MUTAIOUIME aBTOKNABbI, [€YH MM CHUCTEMbI, UCIIOJIb3yeMble IS MOja4ud
UF¢ nnst mpouecca oboramieHus;

b)  mecybnumaTtopbl (MM XOJOJHbIE  JIOBYILKH), HCIOJb3yeMble /4
BbIBeieHus Harperoro UFs u3 mpoiuecca oborailieHHs JUls MMOCHENYIOWEro
flepeMeneHus;

c) CTAHIMHM OTBEPXKACHHSA MJIH OXWIKEHHS, UCIOJIb3yeMbIE IUIst BbIBEJECHUS
UFs 13 npolitecca oboramieHys nyrem oxatust u neperona UFg B skuAKYIO
WK TBEpAYIO HOopMY;

d) cTaHuuu "mpoaykra" MM "XBOCTOB", MCIIOJIIb3yeMble JUIS IE€peMeleHHs
UF¢ B KOHTEHHEPBIL.

CucTeMbl KOLIEKTOPHBIX TPYOONIPOBOIOB

CrieqManbpHO Mpe/Ha3HaueHHble WM NOJIOTOBJICHHbBIE CHUCTEMBI KOJJIEKTOPHBIX
TpyOONpPOBOJOB, U3TOTOBJIEHHBIE M3 Koppo3uecToikux k UFy marepuanos wmm
3alHIIeHHbIE MOKPBLITHEM H3 TAKMX MaTepHanoB, s yaepxaHus UFg BHYTpH
A3pOJMHAMHUYECKHX KaCKaloB. JTa CeTh TpyOOIpOBOJOB OOBIUHO NpEACTaBIsET
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coboii cucTeMy ¢ "NBOHHBIM" KOJIJIEKTOPOM, IZle KaXIbIH Kackal WM Tpynna
KaCKa/JI0B COEUHEHBI C KAXABIM U3 KOJUIEKTOPOB.

BakyyMHbIE CHCTEMbI H HACOCHI

a) CoeumaibHO TpelHA3HAYeHHbIE MM  [OJATOTOBJECHHBIE BaKyyMHBIE
CHCTeMbl, IPOM3BOAMTENBHOCTBIO Ha BXOAE 5 M°/MHH HiH Goslee, COCTOALIHE H3
BAKYYMHBIX MarMCTpasIeH, BaKyyMHBIX KO/IEKTOPOB M BAaKyyMHBIX HAacoCOB, H
npeAHa3HaueHHble 114 PaboThl B coepkamux UFg razoBex cpenax.

b) BakyyMHbIe HacOCHI, CIIELHANBHO NIpEIHAa3HauEHHBIE HIH IOATOTOBICHHBIE
nns paborsl B comepkaminx UFg ra3oBeiXx cpenaX M H3TOTOBJIEHHBIE H3
Koppo3uecTOMKHX K Ulg MaTepuanoB WM 3allMILEHHBIX NOKPBITHEM H3 TaKHX
MaTepHanoB. B 3THX Hacocax MOTYT MCHOIB30BaThCA (QTOPUCTO-YIIEPOIHBIE
YILIOTHEHUS H CclieluanbHble paboyHe XHUAKOCTH.

CoeunanbHble CTOIIOPHBIC U PErYJHPYOMIHE KIallaHbl

CrnenuanpHble  OpeJHAa3sHAYEHHBIE MM NOArOTOBJIEHHBIE  pYYHBIE  HIIH
ABTOMAaTHYECKHE CTOIOPHBIE M pEryIupylollnHe KilanaHbl CHIb(QOHHOIrO TuMa,
H3TOTOBJIEHHBIE M3 KoOppo3uecToMkux K UFg MaTepuno wuaM 3amuineHHblE
MIOKPBITHEM U3 TAKHX MaTepHanoB, AuaMeTrpom oT 40 no 1500 MM ai1st MOHTaxa B
OCHOBHBIX M BCIIOMOTAaTENbHBIX CHCTEMax YCTAaHOBOK a3pOAMHAMHYECKOro
oboraleHus.

Macc-crneKTpoMeTpbI/MCTOUHUKH HoHOB g UK,

CrienmanbHO  TNpefHa3HAaYeHHbIE MM [OATOTOBJIEHHBIE MAarHUTHBIE  MJIH
KBa/IpYIIOJIbHBIE MAacC-CIEKTPOMETpPHI, CIIOCOOHbBIE MPOU3BOAUTE MPSIMOH 0TOOD
npo6 nonapaeMoN Maccel, "IpoAykTa” HIM "XBOCTOB" U3 ra3oBbIX NOTOKOB UFg 1
obafaroume noaHeIM HabopoM CleayHMUX XapaKTepUCTHK:

1. ynensHas paspemaromas crnocobHocTh o Macce celiie 320;

2. COACPXKAT HCTOYHHKH HOHOB, H3TOTOBJICHHBIC W3 HUXPOMaA HJIIH MOHEN HITH
3AIUMIIECHHBIC ITOKPBITHEM U3 HUX, HJIH HUKEJIHPOBAHHEIE;

3, cozepXaT MOHHU3ALHOHHbIE HCTOUHUKU ¢ H0MOApIHPOBKON 371eKTPOHAMH;
4. coZiepXaT KOJUIEKTOPHYIO CUCTEMY, HPUTOIHYIO U1 H30TOMTHOIO aHa/Iu3a.
Cucrembl otxesienus UFg ot Hecyniero raza

CrneuuanbHO NpelHa3HadeHHBIE WM HOATOTOBIEHHBIE TEXHOJOTHYECKUE
cuctemsl g otaenenus UFq oT Hecyimero rasa (Boaopo/a Uitk reus).

[MOSACHUTEJIBHOE 3AMEYAHUE

OTH CHCTeMBbl IpelHa3HauveHsl I cokpauieHus conepxkanus UFg B Hecymem
rase 10 OJHOM 4YacTH Ha MHJUIMOH HJIM MEHEee M MOTYT BKJIIOYAaTh TaKoe
obopyn0BaHHE, KaK:

a) KPHOI€HHbIE TEMA00OMEHHHKH U KPHOCENapaTophl, CHOCOOHBIC CO3/1aBaTh
Temunepartypsl -120°C unu menee, uiu
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b) OJIOKH KpHOTEHHOTO OXJKICHUs, CIIOCOOHBIE CO3/1aBaTb TeMIEpaTyphl
-120°C unu MeHee, unu

c)  OJOKHM pa3JEeNMTENBHBIX COMeJl MY BUXPEBBIX TPpyOok s otaenerns UFg
OT HECYIIEro rasa, uiu

d) xononusle Nosymku UFs, cmocoOuble co3naBaTh Temreparypsl -20°C unu
MEHEe.

CrnieunaabHo NnpexHa3HaYY€eHHbIC I HOAroTOBJICHHLIC CHCTEMBI,
oﬁopy,uosalme B  KOMIIOHEHTHI JJd HCHOJb30BAHHA Ha YCTAaHOBKaX
XHMHYECKOro o0MeHa MM HOHOOOMEHHOI0 000raeHus

BBOJAHOE 3AMEYAHUE

HesnauuTensHOE pa3nudyue M30TOMNOB ypaHa II0 Macce NMPUBOAMT K HEOOJNBIIHM
U3MEHEHHSIM B  DaBHOBECHM XHMHYECKHX  peakuui, KOTOpBIE MOIYT
MCIIOJIb30BAaThCSL B KAueCTBE OCHOBBI JUIS pa3felieHHs H30TONMOB.  YCIELIHO
paspaboTaHO /Ba Mpouecca: KUIAKOCTHO-XHAKOCTHBIH XHMH4YECKHH OOMeH W
TBEPAO-)XKUAKOCTHBIA MOHHBIH OOMEH.

B mpouecce XUAKOCTHO-XUAKOCTHOIO XUMHYECKOrO OOMEHa B IMPOTHBOTOKE
MPOUCXOAUT B32UMOJEHCTBHE HECMELIMBAOIUMXCS XHAKMX a3z (BOAHBIX HIH
OpraHHYEeCKHX), YTO TIPUBOAMT K 3PPeKTy KacKkaAUpOBaHHs ThICSIHY CTalHMH
pasznenenus. BoaHas ¢aza cocTOUT M3 XJIOpHIa ypaHa B pacTBOpE COJIAHOH
KHUCIIOTBI; OpraHvdeckas ¢$aza COCTOUT M3 3KCTpareHTa, COAEpPIKAILEro XJIOPHIL
ypaHa B OPraHUYecKOM pacTBOpPUTENE. KontaktHpiMH  (UIBTpAMH B
pa3neMTEeNbHOM KAackale MOTYT SBISTBCS XHUIAKOCTHO-KHIAKOCTHBiE OOMEHHbIE
KOJIOHHBI (TakHe, KaKk HMITYJIbCHBIE KOJOHHBI C CETYATBLIMH TApEeIKaMH) HIH
KHAKOCTHbIE HEHTpU(YXKHBIE KOHTakTHble GuiIbTpel. Ha o00oux xonHmax
pa3neNINTENIbHOrO Kackaja B Lielsx obecredeHHst peduiiokca Ha KaxJOM KOHIE
HEOOXOAMMBl XMMHYECKHE IIPEBpPAILEHUsI (OKHCJIEHHE UM BOCCTAHOBJIEHHE).
['naBHas 3anavya KOHCTPYKUIHH COCTOMT B TOM, YTOOBI HE NOMYCTUTH 3arpsA3HEHUS
TEXHOJOTHYECKUX MOTOKOB HEKOTOPHLIMH HOHAMH META/UIOB. B CBA3M C 3TUM
MCMOJB3YIOTCA IJIACTUKOBBIE, ITOKPBIThIE IUIACTHKOM (BKJIOYAash NpPUMEHEHHE

dTOpUPOBAHHBIX YIJIEBOJAOPOJHBIX [MOAMMEPOB) H/WIH TOKPBITbIE CTEKJIOM
KOJIOHHBI H TPYOONPOBOBI.

B TBepAO-)KHIKOCTHOM HOHOOOMEHHOM [pouecce oborameHue JOCTHIraeTcs
TIOCPEACTBOM ancopOouMu/aecopbUMM ypaHa Ha CHENHaNbHOH, OueHb OBICTPO
JeicTBytoniel MOHOOOMEHHOH cmofle MM afcopbente.  PacTBop ypaHa B
CONSHOM KHCIOTE M APYrHME XHUMHUECKHE peareHThl MpONyCKaloTcsa dYepes
IMIMHAPHUECKHE ODOraTHTENbHBIE KOJNIOHHBI, COAEp)Kallue YIIJIOTHEHHBIE CIOU
ancopbenTa. [nd nopnepxaHHs HENPEPHIBHOCTH IIpoliecca HEOOX0AHMa CHcTEMa
pediokca B LENAX BHICBOOOXKIEHHs ypaHa U3 ancopOeHTa oOpaTHO B KHIKHH
IIOTOK, C TEM YTOOBl MOXHO OblIO cobpare "mpoaykr" u "xBocTbl". 3ITO
JIOCTMTA€TCs  [IyTEM MCINOJIb30BAaHUA MONXOMSHIMX XMMHYECKHX pEarcHTOB
BOCCTAHOBJICHUA/OKUCIEHHA,  KOTOpble  [OJHOCTBIO  PEreHepUpyIOTCS B
pa3AeNbHBIX BHEUWIHUX METISIX M KOTOpbIE MOI'YT 4acTHYHO PEreHEepHpOBATHCA B
CaMHX M30TONHBIX pa3/ieNUTeNbHbIX KOJIOHHAX. IlpucyTCTBME B TIpoliecce
ropAYUX KOHUEHTPHPOBAHHBIX PACTBOPOB COJISIHOW KHCIOTBI TpedyeT, 4TOObI
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obopynoBaHHe ObUIO H3TOTOBJAEHO M3  CHEIHANbHBIX  KOPPO3HECTOHKHMX
MaTepUAIOB HJIH 3aIMUIEHO TOKPHITHEM U3 TAKUX MaTepHalloB.

KHAKOCTHO-KHIKOCTHLIE 00MEHHbIE KOJOHHBI (XMMHUYecKkHi 00MeH)

[IpOTHBOTOYHBIE XUIKOCTHO-)XMIKOCTHbIE OOMEHHBIE KOJIOHHBI, HMEIOIIHE
MEXaHHUYEeCKHH CHJIOBOH BBOA (T.. HMIYJbCHBIE KOJIOHHBI C CETYaTBHIMH
TapejKaMH, KOJIOHHBI ¢ TapeIKaMH, COBEpLIaOIMMH BO3BPATHO MOCTYNATENbHLIE
JBHXKEHUS, U KOJIOHHBI ¢ BHYTPEHHHMH TYPOHHHBIMH CMECUTENSIMH ), CIIELIHAIbHO
npejHa3HaYeHHble MWJIH [OATOTOBIEHHBIE Ui oborameHuss ypaHa ¢
UCIIONb30BAHMEM TIpollecca XHMHUYEcKoro obMeHa. Jns  KOppPO3HOHHOH
YCTOWYHBOCTH K KOHIEHTPHUPOBAHHBIM pacTBOpaM CONSHOM KHMCIOTHl 3TH
KOJMOHHBI W MX BHYTPEHHHE KOMIIOHEHTHl M3IOTOBICHBl H3 TOAXOASILIMUX
[IaCTHUKOBBIX MaTepHaToB (TakuX, Kak (QTOpHUPOBaHHBIE YTJIEBOAOPOAHBIC
MOJIUMEPBI) HIHM CTEKIAa WM 3allMIIEHbl MOKPBITHEM H3 TAKHX MaTepUaIOB.
KononHb! crpoekTupoBaHbl Ha KopoTkoe (30 CeKyHI HIH MEHee) BpeMsd
IIPOXO>KIEHHUA B KacKaje.

HenTpudyxunie JKMOAKOCTHO-KUIKOCTHDBIE KOHTAKTHBIE duabTpHLI
(xuMHUYecKkHii 0OMeH)

LlenTpudyxHbie XKHAKOCTHO-)XKUIKOCTHBIE KOHTAKTHbIE (QHILTPHI, CHEHUAIBHO
NpeJHa3HAUCHHbIE WM IIOATOTOBIAEHHBIe M oforamieHuUss ypaHa
HCII0JIb30BaHHEM [Ipoliecca XHMMHYECKOro obmeHa. B Takux KOHTaKTHBIX
bUNbTpax HMCMOAL3YyeTCS BpalleHHE U1 TMONYHECHHUS OpraHH4eCKHUX M KUAKHX
IIOTOKOB, a 3aTeM LIEHTpoOeXHad cuna s pasaenenus ¢a3. [ias Koppo3HOHHOH
CTOMKOCTH K KOHLUEHTPUPOBAHHBIM PACTBOPAM COJISHOH KHUCIOTHI KOHTaKTHBIE
{hUNbBTPEl H3rOTAaBIUBAIOTCSA M3 COOTBETCTBYIOLIMX I[UIACTHKOBBIX MAaTEPHANIOB
(Takux, Kak (QTOPHUPOBAHHBIE YIJIEBOAOPOAHBIE MOIMMEpPbI) MM MOKPHIBAIOTCA
UMH WIH cTeKJIOM. LleHTpHdyXkHbie KOHTAKTHbIE QUILTPBI CIPOCKTUPOBAHBI HA
kopotkoe (30 cexyHI HiH MEHee) BpeMs [IPOXOXAEHHS B KacKaje.

CueTtembl 1 000pynoBanye I8 BOCCTAHOBJIEHUSA YpaHa (XMMHYECKUA oGMeH)

a) CpeuuanbHO  npelHAa3HA4YeHHBIE  WJM  [TOATOTOBJIEHHbIE  SYEHKH
EKTPOXUMHYECKOTO BOCCTAHOBJEHUS U1 BOCCTAHOBJICHHMS ypaHa U3 OJHOTO
B&JICHTHOIO COCTOSIHUSL B Jpyroe Ajs oOOTrallleHHs ypaHa C HCIOJb30BaHHEM
npouecca XuMuueckoro odMeHna. MaTepuanbl sueek, HaXOAAlluecss B KOHTAKTe C
TEXHOJIOTHYECKUMH  pacTBOPAaMM, [JOJDKHBEI  OBITH  KOPPO3UECTOMKHMMM K
KOHUEHTPHPOBAHHBIM PacTBOPAM COJISTHOM KHCAOTBHI.

[TOACHUTEJIBHOE 3AMEYAHUE

KatonHbiN OTCEK AueHKku AOJKEH OBITH CIPOEKTHPOBAH TaKMM 00pa3oM, YTOOBI
NpeNoTBPaTUTh IIOBTOPHOE OKHCIICHHE ypaHa /10 Oojiee BHLICOKOTO BaJIEHTHOIO
cocTosHMs. [ns ynep:xaHHd ypaHa B KaTOOHOM OTCEKe sS4YeHKa MOXKET HMEThb
HENPOHHLIAEMYIO JHA(pparMEHHYI0O MeMOpaHy, H3rOTOBJICHHYIO H3 CIELHAIBHOTO
KaTUOHHO-OOMEHHOro MaTepuayia.  Karol COCTOMT H3 COOTBETCTBYIOIUETO
TBEP/IOTO NPOBOAHHKA, TAKOTO, KaK rpadHur.

b) CrneunalibHO NpeAHAa3HAaYCHHBIC HIH IIOATOTOBJCHHBIC CUCTEMBI 11
H3BJICYCHUA U+4 H3 OpPraHHuYEeCKOro I0TOKa, PEryjaHpOBaHHUsT KOHUCHTpAUMH
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5.6.5.

KHCJIOTBl H JJId 3aIIOJJHEHHA A9CCK ICKTPOXHUMHUYECKOIO BOCCTAHOBJICHHs HA
NPpOH3BOJCTBEHHOM BbBIXOHC KaCka/ia.

[MMOACHUTEJIBHOE 3AMEYAHUE

OTH CHCTEMBI COCTOST M3 OOOpYAOBaHUSA 3KCTPaKLUMH pacCTBOPUTENEM MJis
otronxu U** u3 opramudeckoro motoxa B KMAKHI pacTBop, 00OpynOBaHUSA
BBIITAPUBAHUS W/WIK JPYroro o0OpydOBaHUA Jylsl AOCTHXKEHHS DPEryIUPOBKH H
KOHTPOJIA BOJIOPOJHOrO IOKa3aTells, H HACOCOB MJIM JIPYTHX YCTPOHCTB IepeHoca
JUTSL 3aTIOJTHEHUS T9eeK JIEKTPOXUMHYECKOro BoccTaHOBAeHHI. OCHOBHAsA 3aaaya
KOHCTPYKIIMM COCTOHMT B TOM, YTOOBI M30€XaTh 3arpsA3HEHHUS IIOTOKA XHAKOCTH
HOHAMH HEKOTOpbIX MeTauioB.  CnenoBaTe/NbHO, T€ YacTH OOOPYAOBaHUS
CHUCTEMBI, KOTOphlE€ HAaXOASATCA B KOHTAaKTE C TEXHOJOTHYECKUM IIOTOKOM,
H3TOTAaBIUBAIOTCST M3 COOTBETCTBYIOILIMX MAaTepHalioB (TaKMX, KakK CTEKJIO,
(bTOpUPOBAHHBIE YIIIEBOJOPOAHBIE IIOJIMMEDPDI, Cylbdar nonudeHuna, cynbhoH
nonu3dupa U NMPONUTAHHBIA CMOJIOH IpadHT), MM 3aUIUILEHBI TTOKPHITHEM H3
TaKHX MaTepHasIoB.

CHcTeMbl NOAFOTOBKU NHTABUA (XMMH4YECKHIT 00MeH)

CneunanbHO npeaHasHAaYCHHbIE HJIN NOATrOTORJICHHBIC CHCTEMBI JIs1
POMU3BOACTBA HMHTATCIIBHBIX PACTBOPOB XJIOpHAA YpaHa BBICOKOH YHCTOTBI JIJIs
YCTAQHOBOK IT0 pa3A€JICHHUIO U30TOIIOB YpaHd METOAOM XHMHUYECKOTO obMmena.

TMOACHUTEJIBHOE 3AMEYAHKE

OTH CHUCTEMBl COCTOST H3 00OpYNOBaHHst [UIA pacTBOPEHHS, 3KCTPAKIIHH
pacTBOPUTENEM H/HIM HOHOOOMEHHOIO OOOpYNOBAaHHSA IJISL OYHUCTKH, a TaKxKe
INEKTPOJIUTHUECKUX S4YeeK NI BOCCTAHOBJICHUS U* wim U™ 8 UP. B smux
CHUCTEMAax MPOU3BOAATCSA PACTBOPBI XJIOPU/A YpaHa, B KOTOPBIX CONCPIKUTCA AHUIID
HECKOJIBKO YacTeH Ha MMJIJIMOH METAJUIMYECKHX BKJIFOUEHHH, TakUX, Kak XpoM,
JKene30, BaHaAul, MOJNMOAEH W JAPYIMX [ABYXBAJEHTHBIX HMX KAaTHOHOB HJIH
KaTHOHOB C OonbUIeH BalNeHTHOCThIO.  KOHCTpyKIHMOHHBIE MaTepHanbl IS
3JIeMEHTOB CHCTEMbI, B KOTOpOH o0GpabaTsiBaercs U™ BBICOKOH YHCTOTHL,
BKJIIOYAIOT CTEKJO, (PTOPHUPOBAHHEIE YITIEBOAOPOIHbIE TIONHMMEpPBI, Tpadur,
MOKPBLITHIH MOMHUBHHUII-CYIb(ATHEIM HIIK TOIH3PUP-CYIbPOHHBIM [IACTHKOM H
[IPONUTAHHBIA CMOJIOH.

CHcTeMbl OKHCIEHHS YPasa (XUMUYECKHHA 00MeH)

CnenyanpHO NpeJHa3HAa4Y€HHLIC HIIH NOATOTOBJICHHBIC CUCTEMBI AJISI OKHCIICHHSA
1 +4

Ub B U™ s BO3BPALICHHUA B KACKa/l Pa3ZICJICHHA HU30TOIIOB ypaHa B MIPOUCCCE

oborallneHyss METOIOM XHMUYECKOTO OOMEHA.

NOSACHUTEJBHOE 3AMEYAHHE
3TH CHCTEMBI MOTYT BKJIKOYATh TAKHE 3JIEMEHTEI, KaK:

a) obopynoBaHHe Ul KOHTaKTHPOBAaHHsA XJIOpa M KHUCIOpPOJAa C BOIHBIMHU
sbdnioenTaMu U3 00OpYNOBaHHA pa3feNIeHHs H3O0TOMOB M 3KCTPaKUHM
06pa3oBaBLUETOCH U™ B oGe/HeHHBI OpraHMYeckwil  NOTOK,
BO3BpAIlaroIIiics U3 MPOU3BOJCTBEHHOTO BBIX0/1a KacKaja,
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b) 06opynoBaHHe, KOTOPOE OTHAENAET BOAY OT COJITHOH KHCIIOTHI, 4TOOBI BOJA
M KOHLIEHTPHPOBAHHAs COJITHAs KHCII0Ta MOTJIH OBl OBITH BHOBb BBEJICHBI B
IpolecC B HYXKHBIX MECTax.

BLICTPO pearnpyomiue HOHO0OMEHHbIE CMOIbLI/aIcOPOEeHTHI (MOHHDBIA 00MeH)

BeicTpo pearupyroume HOHOOOMEHHBIE CMOJIBI MJIM aJCOPOEHTHI, CHEUHANLHO
npeAHa3HauyeHHblE MM OOATOTOBJEHHbIE i oOOOramieHHs ypaHa ¢
HCIIONIb30BAaHUEM IIpoliecca HOHHOTO OOMeHa, BKJIIOYas T[IOPHUCTHIE CMOJIbI
MaKpOCeTYaToM! CTPYKTYPHI W/HIM MeMOpaHHbIe CTPYKTYpPbI, B KOTOPhIX aKTHBHBIE
Tpynnbsl XMMHYECKOro oOMeHa OrpaHMYE€HBl IOKPBITHEM Ha IOBEPXHOCTH
HEAKTUBHOH NOPUCTOH BCIIOMOTATEeNbHOH CTPYKTYpBl, U IPYTHE KOMIIO3HUTHBIE
CTPYKTYphl B JI0GO# npuemMsneMod ¢opmMe, BKIIOYAs YaCTHIIBI BOJOKOH. JTH
HOHOOOMEHHBIE CMONBI/aACOpOeHTH MMeET auameTpsl 0,2 MM WIM MeHee H
JOMKHBI  OBITH XMMHYECKH CTOHKHMMH 110 OTHOHMIEHHI® K pacTBOpam
KOHILICHTPHPOBAHHOH COJIAHOH KMCJIOTBI, a Takke JOCTaTOYHO M[POYHBI
(bH3KMYIECKH, C TEM 4TOOBI WX CBOMCTBA HE YXYAHIAIMCh B OOMEHHBIX KOJIOHHAX.
CMonb/agcopOeHThl CNENUATLHO NpeAHa3HAYeHb! JIA MOJYYEHHS KHHETHKH
oueHb OBICTPOro oOMEHa H30TONOB ypaHa (MJIMTENBHOCTH MOJyOoOMEHa MeHee

10 cexyHna) 1 001aJal0T BO3MOXKHOCTBIO paboTaTh IPH TEMIIepaType B QUana3oHe
ot 100°C no 200°C.

HoHooOMeHHbIE KOJIOHHBI (HOHHLIH 0OMeH)

[Hunuuapuyeckue KOJOHHBI auameTpoM 6Oonee 1000 MM st yoepxaHusa H
NONJEPKAaHHUA  3aAlOJHEHHBIX  CJNOEB  HMOHOOOMEHHBIX  CMOJ/aicOpOEHTOB,
CHeuManbHO NpeaHa3HaueHHble WIH MOATOTOBJIEHHBIE A 00OramjeHus ypaHa c
MCIIOJIb30BAHUEM HMOHOOOMEHHOTro Iipollecca. OTH KOJIOHHBI HM3TOTOBJIEHBI M3
MaTepHanoB (TakMX, Kak THTaH HJIM (PTOPUPOBAHHBIE YIJIEBOJOPOIHBIE
MOJINMEPHI), CTOMKHX K KOppO3HH, BbLI3BIBAEMOMH pacTBOpaMu
KOHUEHTPHPOBAHHOH COJITHOH KHCJOTBI, HJIM 3alUHIUEHbI TIOKPBITHEM H3 TaKHX
MaTepHaJIoB H cIOCOOHBI paboTaTh MpH Temmnepartype B Axamnazone ot 100°C mo
200°C u parnenuu e 0,7 Mlla (102 dyHT/KB. D10HM).

HonooOmenHble cuctembr pedokca (MOHHLIH 00MeH)

a) CneumanbHO  NpEeAHA3HAYECHHBIE MM  TOATOTOBJICHHBIE  CHCTEMBbI
XMMHYECKOTO  WJIM  2JIeKTPOXMMHMUECKOTO  BOCCTAHOBJIGHHUS A
pereHepauuu pearenTa(oB) XHMHYECKOTO BOCCTaHOBJICHHA,
UCnonb3yeMoro(bix) B Kackazax HOHOOOMEHHOTO 00OTalIeH s ypaHa.

b) CneuManbHO  MNpeAHa3HA4YeHHbIE MW MOATOTOBJIEHHBIE  CHCTEMBI
XMMHUYECKOTO MJIH 23JIEKTPOXUMHYECKOTO OKMC/IEHMS JIUIsl pereHepaluu
peareHTa(0B) XMMHYECKOTO OKHCJIEHHS, HMCIOJb3yeMOro(blx) B Kackaaax
HOHOOOMEHHOTr0 0OOrauleHUs ypaHa.

NOACHUTEJIBHOE 3AMEYAHUE

B npouecce noHOOOMEHHOro ofOoramieHHs B KauyeCTBE BOCCTaHABIIHBAIOIIETO
KaTUOHA MOMXET MCITONb30BATLCS, HAIpUMEpP, TPEXBAJCHTHBIH THTaH (Ti”), U B
5TOM C/yd4ae BOCCTAHOBMTENbHAss CHCTeMa OygeT BblpabartsiBate Ti™
mocpeacTBoM BoccTaHoBIents Ti™.
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B npomecce B xauecTBE OKHCIMTENA MOXET HCIONb30BaThCH, HAIpHUMED,
+3
TpexBajleHTHOE >kene3o (Fe' ), U B 3TOM ciydae CHCTEMa OKHMC/IEHHS Oyner
+3 +
BbIpabaTeIBaTh Fe '~ rmocpencTBoM oxkucinenus Fe 2,

CHeHHaJILHO IpeaqHasHa4YcHHbIC HJIH NoATroTOBJICHHDbIE CHCTEMDBI,
oﬁopyImBaHne H KOMHOOHEHTbBI JIA HCIT0JIB30BAHHA B JAa3€pPHBIX
oforaTuTedbHbIX YCTAaHOBKAX

BBOJHOE 3AMEYAHHUE

CyiecTByrolmIMe CHCTeMBl s 0OOTaTUTENBHBIX IIPOLECCOB C HCIOIb30BAHUEM
Na3epoB AENATCA Ha [B€ KATETOPHH: Te, B KOTOpLIX paboded cpenoit ABIAIOTCA
1apbl aTOMapHOIO ypaHa, W T€, B KOTOpbIX pabouell cpenoit sBAsOTCA Naphi
YPaHOBOTO COeAMHEHHA. OOMMMU Ha3BaHMAMH JUIS TAKMX [IPOLIECCOB SBIIAIOTCS:
mepBas KaTEropus - JIa3€pPHOE pasjielleHHE HM30TONOB 110 METOAY aTOMapHBIX
mapoB (AVLIS umu SILVA); Bropas kateropus - MOJEKYISAPHBIH Meton
nazepuoro pazneneHus uzoronoB (MLIS win MOLIS) U xuMuueckas peakius
mocpencTBOM U30OMpaTenpbHOW no wu3oTomnam nasepHod aktuBamuu (CRISLA).
CucremMbl, 000pyJOBaHHE U KOMIIOHEHTH! [UI YCTAHOBOK J1a3epHOr0 00OralieHus
BKJIIOYAIOT: a) YCTpoHcTBa /I NMOAAYH NapoB METAIMYECKOro ypaHa (s
H30HpaTensHON POTOMOHH3AMH) KM YCTPOUCTBA [Ijis OJIaYH IIapOB YPaHOBOTO
coenMHenuss  (Ana  ¢QoToAMCCOLMAUMM  MJIM  XHMHYECKOH  aKTHBAIUHU);
b) ycTpolcTsa [s cbopa 000ralieHHOro H 00EOHEHHOTO METAUIUYECKOrO ypaHa
B KayecTBe 'TIponykTa" ¥ "XBOCTOB" B IEPBOH KaTErOpHM U YCTpOHCTBa 11k cOopa
pAa3JI0XKEHHbIX MIIH BBILIEAUINX U3 peaklMH COEJUHEHHH B KayecTBe "poayKTa" U
HeoOpabOTaHHOrO0 MaTepHana B KauecTBE "XBOCTOB" BO BTOPOH KaTeropuw;
c) pabouMe Jja3epHble CHUCTEMBI JUIsl M3OHpaTenbHOro BO3DYKIEHHS H30TONOB
ypaHa-235; u d) obopynoBauue [isi NOANOTOBKH OJA4YH H KOHBEPCHU TIPOIYKTA.
BeniencTBre CHOXHOCTH CHEKTPOCKONHH aTOMOB M COEIMHEHHH ypaHa MOXET
notpeboBaTbCAd HCIIONbL3OBaHME J0O0M M3  psiaa HMMEIOLIMXCS  Ja3epHbIX
TEXHOJIOTHH.

[NOACHUTEJIBHOE 3AMEYAHUE

MHorue Hu3 KOMIIOHEHTOB, MEPEUMUCIIEHHbIX B 9TOM pas[eie, BCTYNalT B
HernocpeACTBEHHBIH KOHTAKT C NapaMy METAIIHYECKOIO ypaHa UM C XHUIKOCTHIO,
HIH C TEXHOJIOTHYECKHM Ia3zoM, coctosauiuM U3 UFg winn cmecu u3 UFg¢ U opyrux
razos. Bce IOBEPXHOCTH, KOTOphIE BCTYNAXOT B KOHTAaKT ¢ ypaHoMm Hnu UFg,
INOJIHOCTBIO H3TOTORJIEHBl M3 KOPPO3HUECTOMKMX MaTepHalloB MIIM 3al[HUIIEHEI
MOKPBITHEM K3 TaKuX MaTepuanoB. Jns uesned pasnena, OTHOCSIIETOCS K
KOMITOHEHTaM 000pyIOoBaHHUA [ Jla3epHOro oborameHus, MaTepHalsl, CTOHKHE
K KOpPpPO3HMH, BBI3BIBaEMOH MapaMHd MJIH OKHAKOCTAMH, COJEpKalUMMHU
METaJJIMYECKUH ypaH MJM YPaHOBBIE CILIABbI, BKJIIOYAIOT MOKPHITBI OKCHAOM
UTTpHS I'padUT U TaHTad, M MaTepHaIbl, CTOHKHE K KOPPO3UH, BbI3biBaemoil UF,
BKJIIOHAIOT Melb, HEPXKaBEOIIYIO CTajib, aNIOMHHHH, aNIOMUHHEBLIE CIUIABHI,
HUKeJb WM crnaeel, comepxampe 60% Hukens u Oonee, u croiikue xk UFg
IIOJIHOCTBIO PTOPHPOBAHHBIE YIIEBOJOPOAHbIE HOJHMEPHI.



5.7.1.

5.7.2.

5.7.3.

5.7.4.

CucreMbl BhinapuBanus ypana (AVLIS)

CreuuanbHO MpeJHA3HAYCHHbIE HJIM MOATOTOBJIEHHBIE CHCTEMBI BbIIApUBAaHHA
ypaHa, KOTOpble COJEpPXaT BHICOKOMOIIHBIE [IOJIOCOBBIE HIJIM pacTpOBLIE
3MEKTPOHHO-IY4YeBble MYIIKH C MepefaBaeMOH MOUIHOCTBIO Ha MHILIEHb Oonee
2,5 kB1/cMm.

CucreMb! 1J1 00paboTKH KHIKOMeTANINYECKOro ypana (AVLIS)

CreuuansHo NpeiHa3HaueHHbIe WM [OATOTOBJIEHHBIE CHCTEMBI A1 00paboTku
XMIKOTO MeTajlyla s pPaciUIaBjeHHOr0 ypaHa MM YpPaHOBBIX CIIJIABOB,
COCTOSIIIHE U3 THTJIEH M OXJIAXIAIOIEro 000pyOBaHUA IS THTJICH.

[TOSICHHUTEJBHOE 3AMEYAHUE

Turnu u Apyrue KOMIOHEHTHI 3TOH CHCTEMBI, KOTOpblEe BCTYIAKT B KOHTAaKT C
pacmiaBieHHBIM YpaHOM HJH YPaHOBBIMM CIUIaBaMH, H3TOTOBJIEHBI U3
KOPPO3UECTOMKMX U TEPMOCTOMKHUX MaTepHUalOB MM 3aILUIIEHHBIX MOKPLITHEM
M3 TaKUX MaTepHanoB. Ilpuemiemble MaTepHallbl BKJIIOYAIOT TAHTaN, [TOKPHITHIHA
OKCHIOM  UTTpUs  rpaduT, TpaduT, MOKPBITBIA  OKHUCIAMHM  JAPYTHX
peNKOo3eMeIbHBIX 3JIEMEHTOB MJIH HX CMECAMHU.

Arperatbl pjs  cbGopa ''mpoaykrta" M ""XBOCTOB' MeTAJIMYECKOrO
ypaxa (AVLIS)

CreunanbHO MpeqHa3HAYEHHBIE MM IIOATOTOBJIEHHBIE arperaThl s cOopa
"mpoaykra" U "XBOCTOB" METAIMUECKOTO YpaHa B )KUAKOH MIIH TBEpAOoH dopme.

NNOACHUTEJIBHOE 3AMEYAHUE

KoMInoHeHThl 3THX arperaToB H3TOTOBJEHB! H3 MaT€pHaJIOB, CTOMKHX K HarpeBy H
KOPpPO3HH, BBI3LIBAEMOHM NapaMM METa/VIMYECKOro YpaHa MJIH KHUIAKOCTHIO, HIIH
3alUIIEHbI TOKPLITHEM U3 TaKUX MaTepHaIOB (TaKHX, KaK MOKPBITBIH OKCHIOM
UTTpHUs rpaduT UM TAHTAI) H MOTYT BKJIIOYATh B cebst TpyOOIPOBOMAKI, KIaNaHbl,
IwTyuepa, "xenoba”, BBOJbI, TENJOOOMEHHMKH M KOJUIEKTOPHbBIE IUIACTHHBI ISt
MarHUTHOTO, 3JIEKTPOCTATHYECKOTO HJIM IPYTHX METO/I0B pPa3/e/icHHUA.

Koxyxu paspenuresbHoro moayas (AVLIS)

CrneuManbHO NpeAHA3HAYEHHBIE WJIM MOATOTOBJEHHbIE UHIHMHAPHUCCKHE HIIU
NpSMOYTOJIbHbIE  KaMepbl U1 [OMELIEHUS B HHUX MCTOYHHMKA I1apOB
METANIMYECKOTO ypaHa, 3JEKTPOHHO-JIy4YEBOH MYIIKH H KOJJIEKTOPOB "mpoaykTa'
U "XBOCTOB".

[TOACHUTEJIBHOE 3AMEUYAHUWE

OTH  KOXYXM MMEKT MHOXECTBO BXOIHBIX OTBEPCTHH I HOJAuu
JIEKTPONHUTAHUSA M BOJbI, OKHA JUIsl JIA3EPHBIX NYYKOB, COCAMHEHUH BaKyyMHBIX
HACOCOB, a TakXe A% JUAarHOCTHKH M KOHTPOJS KOHTPOIbHO-H3MEPHUTENBHBIX
npubopoB. OHU UMEIOT MPHCIIOCOOJICHUS IS OTKPBITUSA H 3aKPBITUS, YTOOBI
obecneunTs 006Cy)XKMBaHHE BHYTPEHHUX KOMIIOHEHTOB.
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3.7.5.

5.7.6.

5.7.7.

5.7.8.

5.7.9.

Caepx3ByKOBbIe pacuispuTe/ibHbie comia (MLIS)

CneuuansbHO  IpeHa3HAaY€HHBIE  HJIM  MOJATOTOBJEHHBIE  CBEPX3BYKOBBHIE
paciiMpuTelbHble comia g oxnaxaenus cMeced UFg n Hecyiero raza ao 150°K
HJIM HYXKe U Koppo3uecToiikue Kk UFg.

Konnekropb! npogykra ngrudropucroro ypana (MLIS)

CneuuajnpbHO OpeAHAa3HAYEHHBIE MM FOATOTOBJIEHHBIE KOJUIEKTOPHI TBEPAOTO
npoaykra naTudropucroro ypauna (UFs), coctosume u3 GuiabTpa, KOJUIEKTOPOB

YAApHOIro HUJIH IUHKJIOHHOI'O THIIA HJIH HX COYEeTaHUH U KOppOSHCCTOfIKHC K Cpeae
UFs/UFs.

Komnpeccopsl UF6/aecyuiero raza (MLIS)

CnenguanbHO NpeJHa3HAUEHHbIE UITH TIOATOTORJICHHBIE KOMIIPECCOPHI ISl CMECeH
UFs 1 Hecyiero rasa and JMTenbHoi akcrutyatauuu B cpene UFq. KoMIIOHEHTBI
STHX KOMIIPECCOPOB, KOTOpPbIE BCTYNAKOT B KOHTAaKT C HECYIUMM T[a3oM,
U3roTOBJIEHEl M3 KopposuecTodkux K UFg marepuanoB wim 3aliMILEHBI
IIOKPBITHEM M3 TaKMX MaTEpHaJsIOB.

YnjioTHeHus Bpamarmuxca sajaos (MLIS)

CnenuanbHO IpeaHa3Ha4CHHBIC HIIN MOJATOTOBJIICHHBIC YIUIOTHEHUA
Bpaniarominixcsa BajlOB, YCTAHOBJIEHHBIC Ha CTOPOHE 1I0Ja4YH U HA CTOPOHE BBHIXO4a
JIL YINIOTHCHHUSA Bajla, COCAUHAKIIEIO poOTOp KOMIIpECcCcopa C IIPHUBOAHBIM
ABUTATEJIEM, C TEM YTOObI o0ecneuuTs HAJCKHYHO réepMETU3alHIO,
OpeAoTBPAlIAOIIYIO BBIXOA TEXHOJOTHYECKOrO ra3a HJIH HaTCKaHKEe BO3QyXa HIIH

YILUIOTHSIOIETO 'a3a BO BHYTPEHHIOI KaMepy KOMIIpeccopa, KOTopas 3alofiHeHa
cMecwio UFg u Hecyluero rasa.

Cucrembt ¢propuposanus (MLIS)

CneumanbHO  IpeJHA3HAUECHHbIE WIM  TOATOTOBJCHHBIE  CHCTEMBbI  JUif
dropuposanus UFs (B TBepnom coctoanun) B UFg (ras).

[NOACHUTEJIBHOE 3AMEYAHUE

DTH CHCTEMBI NIIpeJHa3Ha4deHbl s (pTopHpoBaHus cobpaHHoro nopowka UFs B
UFs B nensx nociegyrouiero cbopa B KOHTEHHEpPax IMPOAYKTa MIIM JUIS OJIaH B
6imoxu MLIS nns nmononHutensHoro oboramieHus. IlpH NpUMEHEHHH OIHOIO
MoAXoJa peakuud GTopHpOBaHHUS MOXKET ObITH 3aBEplICHA B ITpelenax CHCTEMbI
pa3fesNeHus M30TOIOB, TJe HAET PeakUUs M HENOCPEACTBEHHOE H3BJICUEHHE H3
KoyuiekTopos "npoaykra"'. Tlpu npumeHeHuM Apyroro mnoaxoaa mopoinok UFs
MOXET OBITH M3BJIEUEH/NepeMEelleH U3 KOJIEKTOPOB "MpoAaykTa' B MOAXOAAIIMA
peakTop (HampHMep, peakTOp C I[IBCEBAOOXKHKEHHBbIM CJIOEM KaTajlM-3aTopa,
reJIMKOMAANbHBIH PEeakTop WM xapomas OawHs) B uenax dropuposasus. B
000X CIy4asx HCIONb3yeTcs obopynoBaHMe JUId XpaHeHHUs U mepeHoca dropa

(MM ApyTHX TIpHemJieMBIX (DTOPHUPYIOILIMX PEAareHTOB) M Uit cObopa M IepeHoca
UFs.



5.7.10.

5.7.11.

5.7.12.

Macc-cnekTpomMeTpbl/HcToO4HKHKH HoHOB UK (MLIS)

CrneuManbHO TpeAHa3HAYEHHbiE KM MOJrOTOBJICHHBIE MArHUTHBIE HIIH
KBaJApPYIOJbHBIE MacC-CIIEKTPOMETPhI, CIIOCOOHBIE MPOH3BOLHTH NpPAMON 0TOOp
npo0 roaBaeMoit Macchl, "MPOAYKTa" HIIM "XBOCTOB" M3 ra3oBbix oTokoB UFg u
obaaaronme MoaHsM HabOPOM CIENYIOIIHX XapaKTepUCTHK:

1. yIeIbHAs pa3pelIaronas crnocoOHOCTb 1o Macce cBblie 320;

2. COACpKAT UCTOYHHKHU HOHOB, H3rOTOBJIEHHEIE U3 HUXPpOMA HUIIM MOHEIA HITH
3alHUICHHBIC MTOKPBITHEM U3 HUX, HIIH HUKEITUPOBAHHBIE,

3. COJIEPKAT HOHU3AIHOHHBIE HCTOYHUKH ¢ HOMOapAUPOBKOH 3NEKTPOHAMH;
4. COJIEpKaT KOJUIEKTOPHYIO CUCTEMY, IPUIOJHYIO U H30TOITHOTO aHAJIH3a.
CucrteMbl mogayn/cucreMst 0TBoAA ''poaykTa' u "xsocroB' (MLIS)

CreuuagpHO TpelHa3HAYCHHbIE MM  TIOJTOTOBJICHHBIE  TEXHOJOIMYeCKHE
CHUCTEMbI HIIH 000pyOBaHHE A O0OTaTUTENbHbBIX YCTAHOBOK, H3TOTOBJICHHbLIE U3
koppo3uecToitkux k UFg MaTepuanoB, MM 3alWILNEHHBIX MOKPBHITHEM H3 TaKUX
MaTepHaIOB, BKIIKOYAKOLIHE:

a) NHUTAIOlMe aBTOKJIABLI, MEYH HJIM CUCTEMbI, MCIIOJIb3yeMble IJIA I10Jayu
UF¢ nns npouecca oboraieHus;

b) necybnumaropsl  (MJIM  XOJIOAHBIE JIOBYLUKH), HCIIOJNIb3yeMbie  JJif
BbIBeieHMs HarpeToro UFg u3 mpoitecca oboraiiesus s Mociaeayromero
IepeMEILCHUS;

c) CTAaHUMH OTBEPXKACHHS HWJIH OXHIXKEHHUs, HCIOJIb3YEeMble IS BBIBEACHUS
UF¢ u3 npouecca oboraiieHus nyreM cxatus U nepesoga UFg B KHAKY1O0
UIIH TBEPAYIO (opmy;

d) CTaHIMHU '"mponaykra" MMM "XBOCTOB", MCHOJb3yEMblE IS IepeMEIleHHS
UFs B KOHTEHHEpBI.

Cucremsl oTaeneaus UKg oT necymero raza (MLIS)

CneuuanbHO  [pelHa3HAuYEHHbIE MM  IIOATOTOBRJIEHHbIE TEXHOJIOTHUECKHE
cuctembl i oraenenus UFg oT Hecyuiero raza. Hecymum raszom MoxeT ObITh
a30T, aproH MJIH ApYroH ras.

[NOACHUTEJBHOE 3AMEYAHUE
DTH CHCTEMBI MOTYT BKIIIOYATh Takoe 000pyAOBaHHE, KaK:

a) KPHOTEHHBIE TEIVIOOOMEHHHKHM MJH  KPHOCENapaTopel, CHOCOGHEIE
co3iaBaTh TemIiepatypsl -120°C unu Menee, unu

b) OIOKH KPHOTE€HHOTO OXJIAXIEHHS, CIIOCOOHBIE CO3[aBaTh TEMIIEPATYPHI
-120°C wim MeHee, HIIH

c) xononHele noBywkH Uk, ciocobubie cozgasaTth Temnepatypsl -20°C wnu
MEHee.
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5.7.13.

5.8.

5.8.1.

5.8.2.

5.8.3.

JlazepHble cuctemnl (AVLIS, MLIS u CRISLA)

Ha3ep1>1 HJIIA  JIa3€pHBIE CHCTEMBI, CICHHUAIBHO IIPCAHA3HAYCHHBIC HIIH
IIOATOTOBJICHHBIC UIA pa3acI€HUA H30TOMOB ypaHa.

MOACHUTEJBHOE 3AMEYAHUE

JlazepHas cuctema npouecca AVLIS 0oObIMHO COCTOMT M3 ABYX Na3epoB: Jasepa
Ha 1apax MeIu M Na3epa Ha kpacutensax. Jlazepnas cucrema ans MLIS oObruHO
COCTOMT M3 Jja3depa, paboraromero Ha CO; HWIH 3KCHMEPHOro jasepa H
MHOTOXOJOBOH ONTHYECKOH sA4YeHKH C BpalllaloIIMMUCH 3epKajaMH Ha 00eHux
cTopoHax. /[lis nazepoB MNM Jla3epHBIX CHCTEM IIpH 000MX Iporeccax Tpedyercs
CTabHIHM3aTOp CHEKTPOBOH 4YacTOThl A paboThl B TeYEHHE JIMTENbHBIX
IIepHOJOB BPEMEHH.

CnennaiabHo NnpexHasHaA4Ye¢HHbIC HJIH NNOATOTOBJICHHBIC CHCTEMBI,
060py,[IOBaHPle H KOMIIOHEHTHI JJIH HCNOJbL30BAHMHA Ha 000raTHTENbLHbIX
YCTAaHOBKAX € IUIA3MEHHLIM pa3jiefeHHEM

BBOJHOE 3AMEYAHUE

[Tpu mpouecce miuasMeHHOro paszjiefieHHs IUIa3Ma, COCTOSIIasi U3 MOHOB YpaHa,
TIPOXOJHUT YEPE3 INEKTPHUECKOE IIOJIE, HACTPOEHHOE Ha YacTOTy HOHHOIO
pesonanca U, ¢ Tem uTOGbl OHHM B HEPBYIO OYEpedb NOTJIOMIANH SHEPTHIO H
YBEJIMUUBAJICS AUAMETP MX WITONOpooOpa3HeIX opbut. HOHBI ¢ NpOXoxaeHHEM
no OosblIEMYy [OHaMETPy 3axBaTbIBAlOTCA [UIs 0Opa3oBaHUs MPOJYKTa,
oGoramennoro U*. Tlnasma, koTopas 06pa3oBaHa MOCPEACTBOM HOHH3ALHH
YpaHOBOI'O I1apa, CONEPXHMTCS B BAKyyMHOH KaMmepe C MarHHTHBIM I0OJIEM
BBICOKOM HANpsDKEHHOCTH, OOpa30BaHHBIM C IIOMOLUBIO CBEPXIIPOBOASILETO
marauTa. OCHOBHBIE TEXHOJIOTMUECKHE CHCTEMBI IPOLIECCa BKIIFOYAKOT CHCTEMY
reHepaluuy YpaHOBOH IIa3Mbl, pa3AeNMTeNbHbIH MOJYIb CO CBEPXIPOBOASIIUM
MarHUTOM M CUCTEM H3BJIEUEHUS MeTayla A cbopa "mpoaykra" U "XBOCTOB".

MHKPOBOJ]HOBI)IE UCTOYHHUKH FIHEPIUM 1 AHTEHHbL

CrneuuansHO  NpeAHazHadeHHbIE WM [IOATOTOBJEHHBIE  MHKPOBOIHOBBIE
HCTOYHUKH 3HEPrHH U aHTEHHBl AJII TEHepallud HJIM YCKOPDEHHsS HOHOB H
obnajalolMe CIEAYIOIMMH XapakTepucTHKaMHu:  4dactota Bbeline 30 [Tu wu
CpenHss BBIXOAHAs MOIUHOCTE Ui FeHEpauuy HOHOB Oosee 50 kBT.

CoJieHOUXBI 1JIA BO30YxIEHUA HOHOB

CrneuuabHO  TNIPE/HA3HAYEHHBIE MJIM TIOATOTOBNIECHHBIE  COJICHOMJBI  JIs
pPamHOYaCTOTHOTO BO30YXeHUS HWOHOB B AHamnazoHe dacTor Oojiee 100 k[ u
cniocobHble paboTaTh MpH cpeaHei MomHocTH bonee 40 kBT.

CucTeMbl reHepaluy ypaHoBOil IIA3MbI

CrnenyalibHO TpedHa3HAYEHHbIE WM TIOJOTOBJICHHBIE CHCTEMBI Te€HepaluHu
YPaHOBOH IUIa3Mbl, KOTOpblE MOTYT CO/IEpKaTh BBICOKOMOLIHbIE MTOJIOCOBBIE HIIH
pPAacTPOBBIE IEKTPOHHO-JIYYEBbIE MYMIKKM C I[epeaaBaeMoil MOILHOCTBIO Ha
MHILEHE Oolee 2,5 kBT/cm.



5.84.

5.8.5.

5.8.6.

5.9.

CucreMbl 4y 00paboTKH KHAKOMETAILUINYECKOr0 ypaHa

Cneunanbyo MpeIHA3HAYCHHBIC HIIH HNOATOTOBJICHHBIC CHCTEMBI JIA O6pa6OTKH
XKHAKOro MeETalyla [JId  pacIylaBJICHHOTO YypaHa HIH YpaHOBBIX CIIJIABOB,
COCTOSAINME U3 THTJIEH H OXJIAXKIAIOIIETO O60pyHOBaHI/Iﬂ JIJIS THTJIEH.

[MOACHHUTEJIBHOE 3AMEYAHHE

Turnu ¥ Opyrve KOMIIOHEHTHI 3TOH CHCTEMBI, KOTOphIE BCTYNAIOT B KOHTAkKT C
pacmiaBieHHBIM YpaHOM WIM YpPaHOBBIMH CIUIaBaMH, H3TOTOBJIEHBl U3
KOPPO3UECTOHKHX M TEPMOCTOMKHX MAaTEpHAIOB HIIM 3aLIMIIEHBI NIOKPHITHEM H3
TaKHX MaTepuHanoB. llpHemieMble MaTepuanbl BKIIOYAIOT TaHTa, NMOKPBITBIA
OKCHAOM  HTTpus  rpaduT, TrpaduT, TOKPBITHIA  OKHUCIAaMH  APYTHX
PeOKO3eMEIbHBIX 3JIEMEHTOB HJIH HX CMECAMH.

Arperatsl 1ast cfopa "npoaykTa' u "XBOCTOB' MeTaANH4e€CKOro ypaHa

CrieunanbHO 1npenHa3HayeHHbIE WM MOATOTOBJIEHHBIE arperaThl Juis cbopa
"mpoaykTa"' M "XBOCTOB" [JIsi META/NIMYECKOr0 ypaHa B TBepaoil dopme. ITu
arperatel Ui cOopa H3rOTOBJIEHBl M3 MaTEPHAIOB, CTOMKHX K HarpeBy H
KOPpPO3HH, BHI3BIBAEMOH MapaMd METANIMYECKOTO ypaHa, TakuX, Kak rpadur,
HOKPBITBIH OKCHAOM HTTPHS, WIH TAaHTAI, WIH 3alMUICHBl NOKPLITHEM U3 TaKHX
MaTepHasIoB.

KoKyxu pa3ieuTelIbHOr0 MOIYJIst

[Hunuaapudeckue KaMepsl, CIeHUanbHo NpeaHa3HaYeHHbIE UK [10JITOTOBJICHHbIE
IUIL  MCIOJNb30BaHMA Ha OOOTaTUTENbHBIX YCTAHOBKAX C  [JIa3MEHHBIM
pasjeneHueM, a8 IIOMEHICHMs B HHX HCTOYHMKA YpPAaHOBOM  IIa3Mbl,
JHEPreTHYECKOI0 COJICHOMJA paJHo4acTOThl U KOJUIEKTOpPOB '"HpoaykTa" H
"XBOCTOB".

ITOACHHUTEJIBHOE 3AMEYAHUE

OTH  KOXYXH UMEIOT MHOXECTBO BXOAHBIX OTBEPCTHH JId  IIOJA4H
3JIEKTPONIMTAHMS, COeJuHeHUH OUPPY3UOHHBIX HACOCOB, a TaKke MANA
JMarHOCTUMKHY U KOHTPOJII KOHTPOJIbHO-H3MEPHUTENbHBIX NPHOOpoB. OHU UMEIOT
IPUCIOCOONEH S ISl OTKPBITHA M 3aKpbITHS, 4TOOBI 00ECHEUUTH 0OCTYXUBAHUE
BHYTPEHHUX KOMIIOHEHTOB M HM3TOTOBJIEHBI M3 COOTBETCTBYIOLIMX HEMAarHHTHBIX
MaTepHaioB, TAKUX, KaK HepKaBeIollas cTalb.

CreunajbHo npejiHasHa4Ye¢HHbBIC HJIH HOAroTOBJECHHLIE CUCTEMBI,
oﬁopynonaﬂne H KOMIIOHEHTEBI [IUJIsf HCIIOJB30BAHMA HA YCTAHOBKAX
IIEKTPOMArHuTHOIO odoranreHus.

BBOJHOE 3AMEYAHUE

IIpy 3nexTpOMarHMTHOM IIpoliecce HOHBI METATNIMUYECKOro ypaHa, IOJIyYeHHbIe
IOCPEACTBOM HMOHHM3AaUUU IMTawiero marepuana u3 coned (o6sriHo UCly),
YCKOPSIOTCA M IPOXOAAT uepe3 MarHMTHOE [0JIe, KOTOpOoe 3acTaBisieT HOHBI
Pa3JIMYHBIX H30TOMNOB MPOXOAMTH MO pa3iHuyHbIM HanpasjieHusM. OCHOBHBIMU
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5.9.1.

KOMIIOHEHTaMH  JIEKTPOMarHUTHOTO  H30TOMHOIO  Cemaparopa  SBJISIOTCS:
MarHUTHOE MoJie JIs OTKJIOHEHHs/pa3feneHus H30TONOB MOHHOrO IIyuKa,
HUCTOYHHKA HMOHOB C €r0 CHCTEMOH YCKOpeHHs, U CHUCTeMbl cOopa OTAe/leHHBIX
HOHOB. BcnomoraTenbHple CHCTEMBI Ul 3TOrO MpoLiecca BKIIOYAKOT CHCTEMY
cHaOXeHHs MarHUTHOH JHeprueid, CHCTEMbl BBICOKOBOJBTHOIO MUTAaHHUA
HCTOYHHKAZ HOHOB, BaKyyMHYIO CHCTEMY H OOIIMpHBIE CHCTEMbl XHMHYECKOU
00paGoOTKM A7  BOCCTAHOBJIEHMS  MpPOAyKTa M OYHCTKH/pEreHepauuu
KOMIIOHEHTOB.

3J'I€K'l'p OMAarHUTHLIC C€mapaTopbl H30TONIOB

3HCKTpOMaFHHTHLIC cenmapaTopbl H30TONIOB, CICUHUANIEHO NpeAHa3sHAYeHHbIE HUJIH
MOArOTOBJICHHBIC Ul pa3AcCHHUsT H30TONNOB YpdHa, H o6opy1103alme H
KOMITIOHCHTHI AJ1d 3TOI0, BKIIIOYas:

a) HcToOuyHHKH HOHOB

CrieuyanbHO IpEAHA3HAYEHHBIC MM IOATOTORJICHHbIE OTAE/bHbIE HIH
MHOTOUMCJIEHHbIE HCTOUYHHMKUA HOHOB YpaHa, COCTOSUIME M3 HCTOYHHKA
napa, HOHU3aTOpa M  YCKOpHUTeNs  MNy4Ka, HW3TOTOBJEHHBIE U3
COOTBETCTBYIOIIHX MaTEpHasIoB, TAKHX, KaK rpaduT, Hep)KaBewollas cTajlb
WJIM Melb, U CIOCOOHBIX obecreynBaTh OOIMHN TOK B Mydke HOHOB 50 MA
unu 6oiee.

b)  KomnexTopsl HOHOB

KOHJ’ICKTOpHBIC IU1aCTHHBI, HMMCIOIIHEC [OBC HIIU Dosiee wenH u Inmda3a,
CICUHAIPHO HNPpCAHA3HAYCHHBIE HIIM ITOAYOTOBJICHHEIC HJIA c60pa IMY4YKOB
MOHOB oboraiieHHOro U 0OeIHEeHHOTO YpaHa H H3TOTOBJICHHBIE U3
COOTBETCTBYIOIIMX MATEpPHANIOB, TaKHX, KaK rpadpm HJIM HEPXaBCrolasi
CTallb.

c)  BakyymHble KOXYXH

CrieunanbHO NPeAHa3HAaYEHHbIE WK NTOATOTOBIEHHBIE BAKYYMHBIE KOXYXH
JUIsL  DJIEKTPOMAarHUTHBIX  CElIapaTOpOB  ypaHa, H3TOTOBJIEHHBIE U3
COOTBETCTBYOUIMX HEMAarHUTHBIX MaTEpHAJIOB, TaKHX, KAK HEp)KaBeloIas
CTankb, ¥ NpeaHa3HaueHuble 11 padotsl npu gaBnenuu 0,1 [la nnu nmxe.

[TOSICHUTEJIBHOE 3AMEYAHUE

OTH KOXYXH CHeUUaJbHO IpEAHAa3HAueHbl /i1 I[OMEWEHHS B HUX
UCTOYHUKOB HOHOB, KOJUIEKTOPHBIX IUIACTHH M BOAOOXIaXAaeMbIX
BKJIQBIILIEH W UMET NpPUCIOCOOIeHHs Ul coenuHeHul b dy3HOHHBIX
HACOCOB M IIpUCNOCOONEHMS JUls OTKPBITHS M 3aKpbITHUA B LEIAX
M3BJICUCHHS H 3aMEHBI 3THX KOMIIOHEHTOB.

d) MaruuTHbIE NOJIIOCHBIE HAKOHEUHHKHU

CroenyanpHo TOpegHa3HaueHHble MM IOATOTOBJCHHBIE  MarHUTHBIE
NOJIFOCHBIE HAKOHEYHUKH, HMelLe auameTp 6osnee 2 M, MCIOAb3yEMbIE



5.9.2.

5.9.3.

U obecreyenHs MOCTOSHHOIO MAarHHUTHOTO [OJs B 3JEKTPOMarHHTHOM
cemaparope H30TOMOB M I IIEPEHOCa MArHUTHOIO IONIs  MEXIY
PacoIOKEHHBIMH PAIOM CETapaTOpPaMHu.

BbICOKOBONbLTHLIE HCTOYHHKU IIMTAHUSA

CrneuHanbHO  NpeAHA3HAYE€HHbIE MM IMOATOTOBJIEHHBIE  BBICOKOBOJIBHBIE
MCTOYHHUKHM TUTAaHUs AN HCTOYHHKOB MOHOB, O0Jajalolide MOJHBIM Habopom
CNENYIOIIMX XapaKTEPUCTHK:  MOTyT paboTaTh B HENPEPBHIBHOM pPEXHUME,
Beixoguoe Hampsbkerue 20 000 B unu Oonee, BeixoaHOU Tok 1 A unu Gonee u
cTabunusanus HanpsbxeHus MeHee 0,01% B TeueHue 8 yacos.

HCTOoYHUKHU IKTAHUSA WIEKTPOMArHuroB

CrneuuanbHO TNpPEAHA3HAYEHHBIE MM MOATOTOBJCHHBIE MOLIHBIE HCTOYHHKH
NUTaHHST [MOCTOSHHOIO TOKAa JUIs JJIEKTPOMArHuToB, 0O0Jaarouiie IOJHBIM
Ha0oOpoM CAEQYIOUIMNX XapaKTePUCTHK: BBIXOJAHOHN TOK B HENPEPBIBHOM pEXHME
500 A unu 6onee npu HanpsbxkeHuH 100 B unu Gonee, npu cTaOMIM3aLKH 10 TOKY
win HanpsokeHuio meHee 0,01% B Teuenue 8 yacos.

YCTaHOBKH [JJIS NPOM3BOACTBA THKeJOH BOJbI, JelTepHa M XeATepHeBbLIX
coejMHeHuii u o0opynoBaHue, CHeUHMAJIBLHO MpPeJIHA3HAYEHHOE MM
HOATOTOBJIEHHOE /151 3TOr0

BBOAHOE 3AMEYAHHKE

Tspxenyro Boay MOXHO IPOM3BOAMTD, HCIOJB3Ys pa3auuHble npouecchl. OaHAKO
KOMMEPUYECKH BBINOJHBIMH SBJIAIOTCA ABa Mpolecca: MpoLecc H30TOMHOIo
obmena BoAbl M cepoBogopoaa (mpouecc GS) M mpouecc H30TOIHOrO OOMEHa
aMMHaKa ¥ BOJIOPOAA.

Ilpouecc GS ocHoBaH Ha oOMeHEe BOAOPOAA W JAEHTEpHS MeXIy BOLOH WU
CEpPOBOJOPOJAOM B CHCTEME KOJIOHH, KOTOpbIE IKCIUTyaTHPYHOTCS C XOJIOJHOH
BEpXHEH CEKIHEH M ropayei HUXHEN ceklned. Boja TeueT BHHU3 MO0 KOJIOHHAM, B
TO BpeMs KaK CEepOBOJOPOJAHBIH I'a3 LIMPKYAHpPYyeT OT JHA K BEPUIMHE KOJOHH.
s cotecTBHSL CMEIIMBAHHUIO I'a3a U BOABI HCIIOIB3YETCS Psl AbIPYAThIX JIOTKOB.
HeiiTepuii mepemeuiaeTcs B BOAY NPH HU3KUX TeMIIEpaTypax M B CEPOBOAOPOI
NIpU  BBICOKUX TeMIepaTypax. OOorameHssle JAeHTepHeM Tra3 HWIM BOJA
YAAJAIOTCS U3 KONOHH [IEPBOH CTYNEHH Ha CTBHIKE MOPSIUMX M XOJOAHBIX CEKUHH, U
MPOLIECC MOBTOPSAETCSA B KOJIOHHAX CileAyroued cryneHd. llpoaykT mocnaenuei
¢a3sl - Boma, obOoramiennas gedTepueMm 1o 30%, HampaBisgeTcs B
JUCTHJUIAIIMOHHYIO YCT@aHOBKY ISl NPOHM3BOJCTBA PEAKTOPHO-UHUCTOM TSKEIOM
BOABI, T.€. 99,75% okucH nedTepus.

B npouecce o6MeHa MEX 1y aMMHAKOM U BOIOPOJIOM MOXKHO M3BJIEKaTh JieHTEepHit
M3 CHHTE3-Ta3a [OCPEACTBOM KOHTAKTA € XHUAKHM aMMHAaKOM B IPHCYTCTBUH
Katanusatopa.  CHHTe3-ra3 mnojgaercs B OOMEHHbIE KOJOHHBI M 3aTeM B
aMMHa4YHbIi KOHBepTEp. BHYTpu KOJOHH ra3z MOJHUMAETCA OT [HA K BEpIIMHE, B
TO BpeMs KaK >XKUAKHH aMMHaK TedyeT OT BepLIMHBI KO AHY. JleHTepuil B CHHTE3-
rasze JIMINAETCH BOJAOPOAAa M KOHUEHTPUPYETCS B aMMHake. AMMHUAK [TOCTyHaeT
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6.1.

3aTeM B YCTAaHOBKY [JI KpEKHMHra aMMHaka Ha [JHE KOJIOHHBI, TOTJa KakK ra3
cobupaeTcst B aMMHa4YHOM KOHBepTepe Ha BepuinHe. Ha mocnenyiomux cTyrneHsax
MPOMCXOOUT JayibHEHlIee oOoraleHne, U MyTeM OKOHYATeJbHON AUCTHWILIAUUH
MPOM3BOJUTCS peakTOPHO-4yMcTas Tskenas Boja. I[lomaya cuHTe3-rasa MOXeET
OBITH OOecreueHa aMMUa4YHOH YCTaHOBKOW, KOTOpas B CBOK OuYepeb MOKET ObITh
COOpY)XE€Ha BMecTe C YCTAaHOBKOH [N NpPOU3BOJCTBA TSDKENOH BOABI NIYTEM
H30TOIMHOTO 0OMeHa aMMHaKa U BojopoJa. B mpoliecce aMMHaYyHO-BOAOPOAHOTO
obMeHa B KayeCcTBE MCTOYHHWKA HCXOOHOTO JEHTepUA MOXET TaKXKe
UCIIOABL30BaThCS 00OBIYHAS BOJA.

MHorue npeaMeThl KIHUeBOT0 00OpYIOBaHUA U1 YCTAaHOBOK IO IPOH3BOJCTBY
TSHKENONW BOMBI, HCHOJB3YIOIIMX mnpoueccht GS uny amMMuadHO-BOAOPOJHOTO
o6MeHa, IHPOKO pacHpOCTpPaHEHbl B HEKOTOPBIX OTpacisiX HeQTeXUMUYECKOH
MPOMBILUIEHHOCTH. OcobeHHO 3TO KacaeTcst HeOONbIIWX YCTAaHOBOK,
ucnons3yromimx npouecc GS.  OnpHako HEMHOTHE MpeaMEThl 000pYHAOBaHHUSA
ABIAIOTCA cTanaapTHeiMu. [Ipoueccel GS U amMMHauyHO-BOJOPOAHOTO OOMEHa
TpebyIoT 00paboTkH OOABIIHX KOJIMYECTB BOCIIIAMEHSIOILUXCS, KOPPO3HOHHBIX U
TOKCHYHBIX YXHJKOCTEH INpH MOBBIIUEHHOM pAaBieHHH. COOTBETCTBEHHO IIPH
pa3paboTKe CTaHJapTOB MO NPOEKTHPOBAHHUIO M IKCIUIyaTaLlMU JJIs YCTaHOBOK H
000pyJOBaHMsA, WCTONB3YIOMMUX O3TH IPOUECCHl, CleAYeT YyuensTh Oonbinoe
BHMUMaHHE [0A0OPY MaTepHalioB M HX XapaKTepUCTHKaM C TeM, YTOOBI
obecreduTh [UIHTENBHBIN CPOK CIYXKOBbI IIPH COXPAaHEHHH BLICOKOH 6€3011acHOCTH
U HajgexkHoctd. OmnpezneneHue maciTaboB 0O0YCIOBIHUBAETCS TJIaBHBIM 00pazomM
COo00paXXeHUIMH IKOHOMHKHM M HeobxogumocTH. TakuM oOpasom, Oonbiuas

4acCTh NpeAMETOB o60py11013aHM5{ H3TrOoTOBJISACTCA B COOTBETCTBHH C Tpe6OBaHI/ISIMI/I
3aKa34HKa.

Haxonen, ciexyer OTMETUTB, 4YTO KaKk B mpouecce GS, Tak u B mpouecce
aMMHAuHO-BOJAOPOAHOTO OOMeHa, IpeaMeThl OOOpYNOBaHUS, KOTOphE II0
OTAEILHOCTH HE TIpefHa3HAueHbl WIM [OATOTOBNEHBI CHEUMANBHO s
MPOU3BOACTBA TSHKENOH BOJBI, MOTYT COOMPAaTbCA B CHCTEMBI, CIELHAIBHO
npelHa3HAa4eHHBIE WM [OArOTOBJECHHBIE MJIs IPOMU3BOACTBA THKENOH BOIBI.
[IppuMepaMH TakMX CHCTEM, IIpUMEHSEMBIX B OOOHX Ipoueccax, ABIAITCA
CHCTeMa KaTaJIMTUYECKOrO KpEeKHHra, HCHolb3yemas B IIpoliecce oOMeHa
aMMHaxa ¥ BOJOPOAA, U AUCTHJLIALIMOHHBIE CHCTEMBI, UCIIONIb3YEMBIE B MTPOLIECCE
OKOHYATEJbHONH KOHUEHTpAUMHU TSHKENIOH BOMBI, JOBOASILEH €€ [0 YpOBHSA
peaKTOpPHO-YUCTOH.

[Ipenmersl  06OpyHOBaHHA, KOTOpBIE CIEIHAIbHO I[IpEJHA3HAYEHBI WK
MOArOTOBIEHBI Ui IPOM3BOJACTBA TKEIOM BOABL MYTEM MCIOIL30OBaHUA 11OO

[Ipouecca oOMeHa BOABLI U cCpoBOJOPOAA, nn6o npouecca obMeHa aMMuaka u
BOZIOpOAa, BKIIKOYAKOT:

Bono-cepoBoxopoaHbie 00MeHHbIE KOJIOHHBI

OOMeHHbIE KOJIOHHBl, H3IOTaBIMBAEMbIE M3 MENKO3EPHHCTON YITIEpOMUCTOMH
cranu (Hanpumep, ASTM AS16), auamerpom ot 6 m (20 gyro) mo 9 m
(30 ¢yroB), KOTOpBIE MOIYT 3KCIUIyaTHPOBATbCS IIPH JIABJIEHUU CBBIIUE WIIH
pasdoM 2 MITa (300 byHT/KB. AIOHM) H MMEIOT KOPPO3UOHHBIH NONYCK B 6 MM
yin Golbllle, CrielHalIbHO NPe/IHa3HaAYEHbl MU [IOATOTOBNIECHE AJIs IPOU3BOICTBA



6.2.

6.3.

6.4.

6.5.

6.6.

TSOKEJIOM BOJABI IYTEM MCHONB30BaHMs TPOLECcCa M30TOMHOrO OOMEHa BOIbI H
CepoBOAOPOA.

Faaonymm N KOMIIpeCcCopPbl

OnHocrynenyarbie, manoHanopHsle (T.e. 0,2 MIla unu 30 ¢yHT/KB. HMOHM)
EeHTPOOEXKHbIE  Ta30AyBKH WIH  KOMIpeccopbl IS  UUPKYISAUHMH
CepoBOJOPOJHOrO rasa (T.e. rasa, cogepxauero 6onee 70% H,S), cnenuansHo
npenHa3HadYE€HHble WJIH [OJATOTOBNIEHHbIE IS NPOU3BOACTBA TSKENOH BOJBI
IIyTEM MCIIOIb30BaHMs Mpolecca 0OMeHa BOJBI U CEPOBOAOPOAA. ITH Ira30lqyBKH
HIII KOMIIPECCOPbl HMEIOT IPOU3BOAUTENBLHOCTD, NMPEBBIIIAIONIYI0 HIH PaBHYIO
56 M>/c. (120 000 SCFM) NpH 3KCIUTyaTalMM HOJ AABNCHHEM, NPEBHINAOIINM
uinu pasHbeM 1,8 MIla (260 bys1/KB. MI0FIM) Ha BXOAE, H CHAOXEHbI CaJIbHHKaMH,
YCTOMYHBBIMU K Bo3neHcTBUIO H)S.

AMMHa‘lHO-BOIIDpOllele 00MeHHbIe KOJJOHHBI

AMMHAYHO-BOAOPOIHbIE OOMEHHBIE KOJIOHHBI BBICOTOH Oosiee UM paBHOH 35 M
(114,3 dyroB) nuamerpoM oT 1,5 m (4,9 dyrtor) no 2,5 m (8,2 dyToB), KOTOpHIE
MOTYT JKCIUIyaTUpOBAaTbCA 104 JaBleHHeM, npeBblmaromuMm 15 Mlla
(2225 pyHT/KB. AroiiM), crenuaibHO NpEAHAa3HAUEHHbIE HIH NOJATOTOBJICHHBIE
JUIs TIPOM3BOJICTBA TSDKEJIOM BOJABI IYTEM HCIIOJIL30BaHMA Ipolecca obMeHa
aMMHaKa U BOAOpoJa. JTH KOJIOHHBI HMEHT TakKe [0 MEHbIIeH Mepe OJHO
O0TOOPTOBAHHOE OCEBOE OTBEPCTHE TOT'O XK€ JUaMeTpa, YTO W LIMJIUHApHYEcKas
4acThb, Yepe3 KOTOPYH MOTYT BCTAaBJIATHCS WM BBIHUMAThCH BHYTPEHHHE HYacCTH
KOJIOHHBI.

BHyTpEHHHE JaCTH KOJIOHHBI H CTYIIEeHYaThble HACOChI

BHyTpeHHHE 4acTH KOJOHHbBl M  CTyNEHYaTble HAcOChl, CHEHAIBHO
NpeJHa3HAuUCHHblE MM IIOATOTOBJIEHHBIE JUIS KOJIOHH JUISL IPOU3BOJCTBA
TsDKEJIOH BOABL IyTEM MCIONB30BAHHA Ipolecca aMMHAYHO-BOJOPOIHOTO
obMeHa. BHyTpeHH¥e 4acTH KOJIOHHBI BKJIFOYAKOT CIELHANbHO NpeAHa3HAYEHHbIE
KOHTAaKTOpPbl MEXIY CTYIEHSMU, COAEHCTBYHOLUME TECHOMY KOHTAKTy rasa u
XuaKocTH. CTyrneHuyaThle HAacoChl BKJIKOYAIOT CHEUHAIBHO IpeJIHA3HAUCHHbIE
NOrpYy)KaeMble B >KHAKOCTb HAcOChl A UHPKYAAUHH JKHIKOTO aMMHMaka B
npenenax o6beMa KOHTAaKTOPOR, HAXOAAIUXCS BHYTPH CTYNeHeH KOJOHH.

YcTaHOBKH U1 KPEKHHIa aMMHaKa

YCTaHOBKH JUIsl KpEeKHHIa aMMMakKa, D3KCIUIyaTHpPYeMble IO O4BJICHHEM,
npeBbIMIAlOMM WM paBHBIM 3 MlIla (450 ¢pyHT/KB. M10#M), ClHeUHUANBHO
NpejHa3HauYEHHbIE MM MOATOTOBJECHHBIE Ui MPOM3BOJCTBA TKENOH BOJBI
NyTeEM HCIOJb30BaHUA pollecca H30TOMMHOTO 0OMEHa aMMHUaKa U BOLOPOA.

Nudpakpacyble aHAAN3ATOPHI MOTJI0UICHUSA

UndpakpacHble aHanu3aTOPbl IOTJIOMIEHHUS, CHOCODHBIE OCYIIECTBISATH AHAIIN3
COOTHOILIGHUS MEXIY BOJOPOIOM H JIEHTepUeM B peanbHOM Maciutabe BpeMeHH,
Kor/1a KOHUEHTpallMH JAeUTepUs paBHbI WK NpeRbimaoT 90%.
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6.7.

7.1.

7.2.

Katanurnueckue nmeuu

Karanutuyeckne medu AN nepepaboTKH oOOTauIeHHOro AeHTepueBOro rasa B
TSOKEJNYI0 BOIy, CHELUAIbHO IpelHa3HAYeHHble HWJIM TOATOTOBICHHBIE IS
IPOU3BOACTBA TSDHKEJOH BOIBI IIYTEM HCIONB30BAaHHUS MPOHECCa H30TOIIHOTO
obmeHa aMMHaka U BOJIOpoa.

YceranoBkM A1 KOHBEPCMH YpaHa © 0o0OpyJOBaHMe, CHENHAILHO
npeIHasHAYeHHoe WIH NOJroTOB/IEHHOE ISl 3TOr0

BBOJHOE 3AMEYAHHE

B ycTaHoBkax M cHcTeMax AJfd KOHBEDCHH YpaHa MOXET OCYLIECTBJIATHCS OJHO
WJIM HECKOJILKO TpeBpalleHHH M3 0JHOI0 XMMHUYECKOTO H30TOMNa YpaHa B JpyTroi,
BKJIIOYAsi: KOHBEPCHIO KOHHIEHTpaTOB ypaHOBOH pyabl B UO;, kousepcuio UO; B
UQ,, kouBepcuio okuceit ypana B UFs win UFs, komBepcuio UF; B UFg,
koHBepcuio UFg B UF4, xonBepcuro UF4 B MeTauIMUeCKUH ypaH U KOHBEPCHIO
¢rTopunos ypana B UQO,. MHorue xjgoyeBble KOMIIOHEHTH! O0OpYIOBaHHA
YCTAHOBOK JUISi KOHBEPCHU YypaHa XapaKTepHbl JUI HEKOTOPBIX CEKTOPOB
XUMHYECKOH  oOpabaThiBaioliell  IPOMBILIIEHHOCTH. Hanpumep, Buasl
00OpynOBaHMs, HCIONB3YEMOIO B JTHX IIPOLIECCAX, MOTYT BKJIIOYATh: [EYH,
KapyceJbHbIE [I€YM, PEAKTOpPBl C IICEBJOOXKHIKEHHBIM CJIOEM KaTalnu3aropa,
)KapOBBIE PEaKTOPHBIE OallHH, XHUAKOCTHbBIE LEHTPU(DYTH, AUCTHLIANUOHHbBIE
KOJIOHHBI M XHIKOCTHO-)XHAKOCTHBIE IKCTPAKLIMOHHBIE KOJIOHHBL. OnHAKO HE
MHOTHE KOMITOHEHTB! 000PYIOBaHHs UMEIOTCA B "'TOTOBOM BHIE"; OONBIIMHCTBO
M3 HUX JOJDKHBI ObITH [IOATOTOBJIEHB! COTNACHO TPEOOBAHUAM H CIEHUPUKALMIM
3aKa3uMKa. B HekOoTopwIX ciydasx TpeOyeTcss YYHThIBATh CIElHaNbHbIE
IIPOEKTHBIE U KOHCTPYKTOPCKHME OCODEHHOCTH JJIA 3alLMThl OT arpecCHBHBIX
CBOMCTB HEKOTOPBIX M3 oOpabaTeiBacMmbix xuMuueckux BeulecTB (HF, Fy, CIF; u
¢Topunel ypana). HakoHew, cienyeT OTMETHTB, YTO BO BCEX IIpoleccax
KOHBEPCHH ypaHa KOMIIOHEHThl 00OpYNOBaHHS, KOTOPhIE OTAEIbHO CHEUHATBHO
He TNpeAHa3HayeHbl WM IOATOTOBJICHBI Uil KOHBEPCUM YpaHa, MOTYT OBIThH
o0benHHEHbl B  CHCTE€MBI, KOTOpbIE CIELHMANbHO [pPEAHA3HAYEHBl  WJIH
IOJTOTOBJEHBI JJISI HCIIOJNB30BAHUA B LIEJAX KOHBEPCUH ypaHa.

CrneunaibHo npeJHa3HauYeHHbIe MM DOATOTOBJ/IEHHbIE CHCTeMbl sl
KOHBEpPCHH KOHUEHTPATOB ypanoBoi pyasl B UO;

[NOACHUTEJIbHOE 3AMEYAHUE

Koupepcuss konueHtparoB ypaHoBodH pyabl B UO;3; MOXET OCYILECTBIISTHCS
CHayajla MOCPEJICTBOM pAcCTBOPEHHUA DYyAbl B a30THOH KHCIOTE M 3KCTPAKIHH
OYMILEHHOTO reKcarujpara ypaHHIJMHHTPAaTa ¢ [IOMOLIBIO TAKOTO PaCTBOPHUTEIIS,
kak Tpuobyrun docdar. 3arem rexcaruipaT ypaHUWIAHHHTpaTa 1peobpasyercs B
UO; b0 nocpencTBOM KOHLEHTpaUMH M JEHMTPauHu, JHOO IIOCpENCTBOM
HelTpanu3aiuu ra3o00pa3HbIM aMMHMAKOM JUIS ITOJIYYEHHUS JMypaHaTa aMMOHHUS C
[OCJIENY O PUNbTpalyen, CyIKON U KalbUHHHPOBAHHEM.

CneunajibHO TNpeJHA3HAYEeHHbIe HJAM TOArOTOBJEHHbLIC CUCTeMbI IS
kousepcun UO; B UK



7.3.

7.4.

7.5.

7.6.

7.7.

NOSACHUTEJILHOE 3AMEYAHUE

Konsepcus UO; B UFg MoXer OCYymECTBIATECS  HENOCPENCTBEHHO
dropuposanuem. Jlns npoiecca TpebyeTCs HCTOUHUK ra3oobpaszHoro $propa MinH
Tpex(dTOpHCTOro Xjaopa.

CrnenuajibHO NpeNHA3HAYEHHbIE HJAH JOATOTOBJEHHbIE CHCTEMBbI [JIA
kouBepcuu UQ; B UO,

[TOSACHUTEJIBHOE 3AMEYAHUWE

Konsepcus UO3; B UO; MOXeT OCYIIECTBIATHCS MOCPENCTBOM BOCCTaHOBJIEHUS
UQ; razoo6pa3HpIM KpEKUHT-aMMHAKOM HJIA BOJAOPOIOM.

CnenuanbHO nNpeJHa3HAYeHHble WM TIOATOTOBJECHHbLIE CHCTEMBbI [Jist
koHBepcuu UQO, B UF,

NNOSCHUTEJIbHOE 3AMEYAHUE

Koupepcus UO; B UFs MoxeT ocCymecTBIATBCS mocpenctBom peakuud UO; ¢
razoobpas3ssiM dTopucTeiM BogopoaoM (HF) npu temnepatype 300-500°C.

CrnenuajbHO mpeJHa3HAYeHHbIe WJIKM MOATOTOBJEHHbIE CHCTEMbI ISt
xonBepcuu UF; B UF;

NHOACHUTEJIBHOE 3AMEYAHUE

Konsepcus U, B UF¢ ocymiecTpiisieTcs NOCpeACTBOM IK30TEPMHUUECKOH peakuu
¢ ¢Topom B peaktopHoit OamHe. UF¢ KOHIEHCUpPYETCS M3 rOpsSYHX JIETYUHX
rasoB IIOCPEJCTBOM MpONYCKaHMs MMOTOKa Tra3a 4epe3 XOJOJHYIO JIOBYIIKY,
oxnaxzaeHHywo po -10°C. [ns npouecca Tpebyercs HUCTOYHMK ra3000pasHOro

¢Topa.

Crnenua/ilbHO HpeJHa3HAYeHHbIe WJIH IOArOTOBJIEHHbIE CHCTEMBbI AJIdA
konBepcuu UF; B MeTannn4yeckuil ypan

MNOACHUTEJIBHOE 3AMEYAHUE

Konueepcus UF; B MeTaJuIMYECKMH ypaH OCYUIECTBISCTCA IOCPEACTBOM €ro
BOCCTAHOBJEHHUS MarHueM (KpyIiHble NAapTHH) MM KajiblleM (Manble MapTHH).

Peakuym OCYHIECTBJIACTCA IIPH TEMIIEpATypaxX BbILIE TOUKH IIJIABJICHHA ypaHna
(1130°C).

CoeunanbHO TNpeJHa3sHAaYeHHbIe WJIH MNOATOTOBJIEHHbIE CHCTEMbI [JIst
xousepcuun UFg B UO;

ITOSACHUTEJIBHOE 3AMEYAHUE

Konpepcuss UFg B UO; MOXET OCYHIECTBIATLCA NOCPEICTBOM OJHOTO M3 Tpex
npoueccoB. B nepsom mpouecce UFs BocCTaHABIMBAETCA M TMAPOJIM3YETCS B
UO, ¢ wucnons3oBanueM Bojopona M napa. Bo Btopom mpouecce UFg
THAPOIM3YETCS pPacTBOPEHHWEM B BOAE, [UId OCaXKAEHMS IMypaHaTa aMMOHMS
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7.8.

nobasndercs aMMHak, a JuypaHaT BoccraHaBnuBaercss B UO; BomopogoM IpH
temieparype 820°C. TIlpu tperbeMm mpouecce razoobpasnsie UFg, CO; u NH3
CMEHIHBAIOTCS B BOJAE, OCAXJas ypaHWIKapOOHAT aMMOHHA. YpaHHIKapOOHAT

aMMOHHS CMEIMBAETCS C TapoOM H BOJOpOJOM Iipu Temrireparype 500-600°C nus
npoussoactea UO;.

Koneepcensa UFg B UO, yacTo ocylyecTBiseTcs Ha epBOH CTYNIEHH YCTaHOBKH I10
HU3rOTOBJIEHHUIO TOIIHBA.

Crnenua/JibHO TNpeJHAa3HAYEHHbIE WA IMOATOTOBJICHHbLIE CHCTEMBI A
xouBepcuu UFg B UF,

NOACHUTEJIBHOE 3AMEUAHUE

Koneepcus UF¢ B UF; ocyiuecTBisieTcs IIOCPEACTBOM BOCCTAHOBJIEHHSA
BOAOPOJOM.





