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[ononHUTENbHbIN MPOTOKON MexXay
Pecnyonukon OctpoBa ®Pnaoxu un
MexayHapodHbiM areHTCTBOM MO aTOMHOM
9Hepruu K CornatlueHnio mexay
npasutTenbcTBoM Gumxkn u MexagyHapoaHbIM
areHTCTBOM MO aTOMHOWN 3HEPTUMN O NPUMEHEHNN
rapaHTun B cBA3uM ¢ [JoroBOpoM O
HepacnpoCTpaHEHUN AOEPHOI0 OPYXNs

1. B npunoxxeHuun K HaCTOALIEMY TOKYMEHTY JJISl CBEJICHUS BCEX WICHOB BOCHPOU3BOIUTCS TEKCT
JomonuutensHOro mpoTokona Mexnay Pecnybmukoit OcrtpoBa @Dumxu u  MexIyHapOIHBIM
areHTCTBOM 10 aToMHOW »Hepruu Kk CornameHuio MEXIy NPaBUTEILCTBOM DUIKH U
MexTyHapOIHbIM areHTCTBOM IO aTOMHOW SHEPIUH O MPUMEHEHUHU TapaHTUil B cBsA3U ¢ J[oroBopoM
0 HepacmpoCTPaHeHHWH sepHOr0  opykus'. COBeT  yNPaBISIOMHX  OXOOPHI  JAHHBI
JomomauTensHbid mpoTokod 16 utons 2005 roga. OH Obut oamucan 7 urons 2006 roga B CunHee u
14 urons 2006 roga B Bene.

2. B coorBerctBuM co craTheil 17 JlOMOJHUTENHHOTO MPOTOKONA OH BCTYNMHJ B cuiy 14 uions
2006 roma mocie moAnHUcaHus npeacraBurenssMu Pecryomuku Octpoa Oumxn u ATEHTCTBA.

! Bocnpounsseneno B nokymente INFCIRC/192.
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Annex

[lononHUTENbHbBIN MPOTOKON MeXay
Pecnybnukon OctpoBa Oumkm un
MexgyHapoaHbIM areHTCTBOM MO aTOMHOW
9Heprnun k CornatwlueHnio mexay
npaBuTenbcTBOM Pnmkun n MexxgyHapoaHbim
areHTCTBOM MO aTOMHOM QHEPrMn o0 NPUMEHEHUM
rapaHTun B CBA3M C [JoroBopom O
HepacnpoCcTpaHeHUU 90EPHOro OPYXns

[MPUHUMAS BO BHHUMAHUE, uro Pecnybmuka OctpoBa Dumku (B JandbHEHIIIEM
nmenyemas "®umxn") m MexmayHaponHOE areHTCTBO IO AaTOMHON »Hepruu (B JambHeHmem
nMeHyeMoe "ATEHTCTBO'") SIBIIFOTCS ydacTHHKamu CorjamieHds 0 TPUMEHEHHH TapaHTHH B CBSI3U C
JloroBopom 0 HepacIpoCTpaHEHHUH SICPHOI0 Opy>Kusl (B AanbHeimeM uMeHyemoro "Coriamesuem o
rapanTusx'), KOTOpoe BCTymwiIo B cuity 22 mapta 1973 roaa;

YUUTBIBAS xemanvne MexIyHAPOTHOTO COOOIIECTBA eIlIe 0oJiee YKPEIUTh PEKUM SIIEPHOTO
HEPacIpOCTPaHEHHS IIyTeM TMIOBBINICHUA JAEUCTBEHHOCTH W 3()()EKTHBHOCTH CHCTEMBI TapaHTHI
ATeHTCTBa,;

HATIOMMHAS, 49to ATEHTCTBO MpH OCYUIECTBICHUH TapaHTHHA JOJDKHO YYHTHIBATh
HEOOXOAMMOCTh: M30erath CO3/IaHus MPENATCTBHIA SKOHOMUYECKOMY W TEXHOJIIOTHIECKOMY Pa3BUTHIO
OumKn WM MEXAyHapOAHOMY COTPYIHHYECTBY B O0JacTH MHPHOM SAOEpHOM [EATEIbHOCTH;
coOJoaaTh NeHCTBYIOMME MOJ0KEHUsI B 00JIACTH OXpaHbl 3I0POBbs, 0€30MACHOCTH, (HU3NUECKON
3alIUTHl, a TaKXKe JApyrue AelcTByIomue TpeOoBaHUs 0E30MACHOCTH M MpaBa OTHACNHBHBIX JIHI;, U
MIPUHUMATh BCE MEPHI IO 3aILUTE KOMMEPUECKUX, TEXHOJIOTUYECKHX U MPOMBIIUICHHBIX CEKPETOB, a
TaKXke APYrod KOHQHUICHINAILHON HH)OpMALIUHU, KOTOpasi CTAHOBUTCSL €My H3BECTHOM;

[MPMHMMAS BO BHUMAHUE, uto yacToTa NpoBeAEHUs] U UHTEHCUBHOCTh MEPONPUATHUH,
yKa3aHHbIX B HacTosmeM lIporokone, OyayT moAgepKMBaTbcd HA MHUHUMAIBHOM YPOBHE,
COOTBETCTBYIOILIEM LIEIY TIOBBILICHUS JEHCTBEHHOCTH B 3(QPEKTUBHOCTH TapaHTHii ATEHTCTBA,

HACTOAIINM Pumxu 1 AT€HTCTBO COTJIACHUIIUCH O HUKECIISAYIOIIEM:



CBA3b MEXKAY HACTOAIIUM ITPOTOKOJIOM U
COI'TAIEHUEM O 'APAHTHUSAX

Cratps 1

[Tonoxxenus: CornamieHus 0 rapaHTUAX NMPUMEHSIOTCS K HacTosiemy [IpoTokoiny B TOil Mepe, B
KaKOH OHU COOTBETCTBYIOT MOJOXEHHSIM Hactosiiero [IpoTokona u coBMecTUMBI ¢ HUMU. B ciydae
MPOTUBOPEUUs MEXAYy MoioxeHussMu CorjalmieHus O TapaHTUSX U TMOJOKEHUSMU HaCTOSLIETO
[IpoTokona npumMeHsII0TCA MONIoXKeHUs HacTosmero [IpoTokona.

MNPEJOCTABJIEHUE NTH®OPMALIUN

Cratbs 2

a. Dumxu mpeaoCTaBIACT AI‘GHTCTBy 3asBJICHUC, COACPIKAIILCC:

i)

vi)

OO6iee onucanue U MH(OOPMAIIUIO, YKA3BIBAIOIIYI0 MECTO MPOBEACHUS OTHOCSIIUXCS K
SIEPHOMY TOITUTMBHOMY IHKITY HAYYHO-HCCIIEIOBATEIHCKUX U OMBITHO-KOHCTPYKTOPCKUX
paboT, He CBS3aHHBIX C SIEPHBIM MaTEPHAIOM, OCYIIECTBISEMBIX TIe-TH00, KOTOpbIe
(hMHAHCHPYIOTCA, TONYYWIM KOHKPETHOE pa3pelieHne WIH KOHTPOIUPYIOTCS WIN
OCYHIECTBIISIFOTCA OT UMeHH DumKu.

OnpeneneHHy0 ATeHTCTBOM Ha OCHOBE OKHIAEMOTO IMOBBIIIEHHS NECHCTBEHHOCTH WIH
3¢ PEeKTUBHOCTH U corjacoBaHHyro ¢ ®umku MHPOpMaMIO O Kacarolueiics rapaHTui
3KCIUTyaTallMOHHOM JeATeNIbHOCTH Ha YCTaHOBKAaX M B MECTax  HAaxOXJCHUS BHE
YCTaHOBOK, I'/Ie OOBIYHO MCTIONB3YETCS SIACPHBII MaTepual.

OO11ee onMcaHKre Ka)KI0ro 3JaHMs Ha KaKJIOM INIOIAJKe, BKJIIOYas €ro MCII0Ib30BaHHE,
M, €CJIM ATOTO HEJOCTATOYHO - OMMHMCAHUE €T0 COAEPKMUMOTro. IDTO ONMHUCAHUE BKIIFOYAET
KapTy TaKOW TUIOIIAJIKH.

Omucanue MaciiTaba onepaunﬁ A KaXA0ro MeECta HaxXO0XIACHUA, HWMCIOLICTO
OTHOIICHUEC K ACATCIBbHOCTH, yKa3aHHOI>i B HpI/IJ'IO)KCHI/II/I Ik HacToALIEMY HpOTOKOJ’Iy.

Wudopmanuio, yKa3plBalOUIyl0 MECTO HAXOXKICHUS, SKCIUTyaTAllHOHHOE COCTOSIHUE H
OIICHOYHBIE TOJOBBIE MPOU3BOACTBEHHBIE MOIIHOCTH YpPaHOBBIX PYIHHKOB U
000raTUTETHHBIX YCTAHOBOK U TOPHUEBBIX OOOTaTHTENBHBIX YCTAHOBOK M CYIIECTBYIOIINN
rofoBOH 00BEM IPOU3BOACTBA TAKMX DPYIHUKOB M OOOraTUTENbHBIX YCTAaHOBOK IS
Qumxkn B nenoM.  OHIDKM NpPEAOCTaBIAET IO 3amnpocy ATreHTCTBA [aHHBIE O
CYLICCTBYIOLIEM TOJOBOM 00BEME IPOM3BOACTBA OTICIBHOTO pyIHHKA HIIH
oOoraruTenbHO ycraHoBKH. llpenocraBnenue 3Toil nHpopManun He TpeOyeT BeAeHUs
MOJIPOOGHOT0 yUeTa siJIepHOro MaTepuaia.

WHdopManuio OTHOCHTEIFHO UCXOIHOTO MaTepHaia, KOTOPhIN elle He JOCTUT COCTaBa U
YHUCTOThI, KOTOPBIC ACIAIOT €TI0 NPUTOAHBIM JIA U3I'OTOBJICHHUA TOIIJIMBA UJIW U30TOITHOT'O
oborareHus1, BKIIOYaONTyIo:

a) KOJTMYECTBa, XHMHYCCKHA COCTaB, WCIOJIB30BAaHUE WM TPEII0JIaracMoe
WCTIOJIh30BaHNE TAKOTO MaTepHhalla, He3aBUCHUMO OT €T0 SACPHOTO WU HEeSIEPHOTO
UCTOJIB30BaHUs, I KKIOTO MecTa HaxoxaeHus B DUkd, B KOTOPOM TaKoO
MaTepuag MPUCYTCTBYET B KOJMYECTBAX, MPEBBIIAIONIMX JECATh METPUUYECKUX
TOHH ypaHa W/WIM JABaalaTh METPUYECKMX TOHH TOPHS, a JUIi JPYTHX MECT
HaxXOXICHUS C KOJWUYEeCTBaMH Oojiee OIHOM METpPHYeCKOW TOHHBI - oOIIee
KOJTMIecTBO 1 DUIHKY B TIEJIOM, €CJTH 3TO 00IIIee KOJTUIECTBO MPEBBIMIACT IECAThH



vii)

viii)

METPUYECKMX TOHH ypaHa WIM JBaauarb METPUYECKUX TOHH TOpUS.
[IpenocraBnenne 5Toi mMHpOpMauuK He TpeOyeT BeACHUS MOIPOOHOro ydvera
AJIEPHOTO MaTepHaa;

b) KOJIMYECTBA, XMUMHMUYECKMH COCTaB U IIYHKT HA3HAUEHUS KaXAOH SKCIOPTHOU
nocTaBku u3 PUIKM Takoro Marepuaia il KOHKPETHBIX HESJEPHBIX LEIe B
KOJIMYECTBAX, MPEBBIIAOIINX:

1)  mecsaTh METPUYECKHUX TOHH ypaHa, WX IS TIOCIEI0BATEIbHBIX SKCIIOPTHBIX
moctaBoKk ypaHa w3 Dupky B OJHO M TO Ke TOCYAApCTBO, KaKAasd W3
KOTOPBIX MEHEE JIECATH METPHUUECKUX TOHH, HO CyMMa KOTOPBIX MPEBHIIIAET
JIECSITh METPUUYECKUX TOHH B TEUCHHE I0J1a;

2) JBaJlaTh METPUYECKUX TOHH TOpHs, WIM A I[OCJIEA0BATEIbHBIX
SKCHOPTHBIX NOCTaBOK TOpus u3 PUIKKM B OJHO M TO K€ TOCYyIapCTBO,
KaXIass U3 KOTOpPbIX MEHEE JBaJlaTU METPUUYECKUX TOHH, HO CyMMma
KOTOPBIX MPEBBIMIAET IBAANATh METPUUECKNAX TOHH B TEUYECHHE TO/1A;

C) KOJIMYCCTBA, XAMHUYECKUH COCTaB, MECTO HAaAXOXICHHA B HACTOAILICC BPEMSA U
HCIOJB30BAaHUC WM IIpEArojgaracMoc HcCII0JIb30BaHUC Ka)K,I[OfI PIMHOpTHOﬁ
IMOCTaBKU B DUIXU TaKOI'O MaTepuaia Ijisi KOHKPETHBIX HCAACPHBIX neiaen B
KOJIMYCCTBAX, MMPCBhIINAIOIINX !

1) JECATH MCTpI/I‘leCKI/IX TOHH ypaHa, NI 1JIA IOCJIE€A0BATCIIbHBIX I/IMHOpTHI)IX
IIOCTAaBOK ypaHa B CDI/II[)KI/I, Kaxzaast u3 KOTOpI)IX MCHEEC NCCATU MeTpI/I‘IeCKI/IX
TOHH, HO CyMMa KOTOpBIX HpeBBIH_IaeT JECATH MeTpI/I'-ICCKI/IX TOHH B TCUCHUC
roua;

2) ABaalaTb MCTPHYCCKUX TOHH TOpHA, WJIKX A TIOCICA0BATCIIbHBIX
HUMIIOPTHBIX TIIOCTaBOK TOpUA B qDI/I,ZDKI/I, Kaxxgasa H3 KOTOPbBIX MCHEC
ABaAllaTh MCETPUYCCKHUX TOHH, HO CyMMa KOTOPLIX IPCBBIMIACT ABAALATH
MCTPUYCCKUX TOHH B TCUHCHUEC I'01a,

Opyd TOM TMOHMMAHUH, YTO TMPEACTaBICHUWE HWHMOPMALMK O TaKOM Marepuale,
MpeTHA3HAYCHHOM ISl HESIEPHOTO HKCIIOIB30BAHUS, ITOCIE TOTO KaK OH JOCTHUTHET
OKOHYATEIHHOH (POPMBI CBOETO HESIEPHOTO UCIIONB30BaHNUs, HE TpeOyeTcs.

a) MHQOPMAIMIO OTHOCHTEJIBHO KOJWYECTB, BHUIOB KCIOJb30BAaHHS M  MECT
HaXOXICHUs SCPHOT0 MaTeprana, OCBOOOXKIEHHOTO OT FapaHTUH B COOTBETCTBUHU
co cratbeli 36 CornanieHnus o rapaHTHsIX;

b)  WHPOPMAIMIO OTHOCUTEIHFHO KOJIUYECTB (KOTOpas MOXET UMETh (JOpMY OLICHOK) U
BUJIOB HCIOJB30BaHHA B KaXKIOM MeCT€ HaXOXIEHHs SJEpHOT0 MaTepuana,
0CBOOOKIEHHOTO OT TrapaHTUil B COOTBETCTBHM €O cTaThed 35 b), HO emie He
HaXogAIICToCA B OKOHYATEITbHOU Q)opMe 11 HEAACPHOI'O0 HMCIIOJIB30BaHUA, B
KOJIMYECTBAX, MPEBBIMIAIONIMX YyKa3aHHble B cTaThe 36. IIpemocrtaBineHue 3ToM
uHpopMalmy He TpeOyeT BeeHHs TOIPOOHOT0 yUeTa epHOT0 MaTeprania.

HNudopmanuio 0THOCUTEIBHO MECTa HaXOXICHHUS WM JalbHenIeld oOpaboTKU OTXOI0B
CpPEIHEr0  WIM  BBICOKOTO  YPOBHA  aKTMBHOCTHM,  COZAEpXKAIUX  IUTyTOHHI,
BBICOKOOOOTaIlleHHbI ypaH WIM ypaH-233, B OTHOIIEHWH KOTOPBIX IPUMEHEHHE
rapaHTHii ObLJIO MPEKPAIICHO B COOTBETCTBHM €O craThedt 11 CormnaiieHus: 0 rapaHTHSX.
Jna menn naHHOTO TyHKTa "HanpHeimas oOpaboTka" HE BKIIOYAeT MEpEeyHaKOBKY
OTXOZOB WIM WX JajbHEiIlee KOHIULMOHUPOBAHUE, HE IperycMaTpUBaroLIee
paszesneHust JIEMEHTOB, ISl XpaHEHUs! I 3aXOPOHEHHS.

Crnenyroouryto  HMHGOPMALMI0 OTHOCHUTEIBHO  COIJIACOBAHHOIO  OOOpYNOBaHUS |
HesiZIEpHOTO MaTepuana, nepeurcieHnsix B [Ipunoxenun I1:



a) M0 Ka)JI0¥ AKCIOPTHOH mocTaBke 3 OUmKN Takoro o0OpyIOBaHHS M MaTepHaa;
UACHTU(DUKAIUSA, KOJUYECTBO, MECTO MPEANOoaraeéMoro HCIOIb30BaHUS B
roCyIapcTBe-Noyydaresie U JaTa WM B COOTBETCTBYIOIIMX CIIy4asx OXuAaemas
JlaTa 3KCIIOPTHOM MOCTaBKU;

b) M0 KOHKPETHOMY  3ampocy ATeHTCTBa, moarBepxkacHue Dumxkm  Kak
UMITOPTUPYIOMIMM TOCYJapCTBOM WHMOPMAIMH OTHOCHTEIHHO DKCIIOPTa TaKOTO
obopymoBaHus W MaTepuana B DUIKH, TPETOCTABICHHOW ATEHTCTBY APYyTHM
roCyIapCTBOM.

OO0mue IUIaHBl HAa TPEACTOANINN AECATWICTHUH MEepHUoJ, HWMEIOUINEe OTHOIIEHHE K
Pa3BUTHUIO SJCPHOTO TOILUTMBHOTO IHWKIA (BKJIIOYAs TUIAHUPYEMbBIE OTHOCAIIMECS K
SIIEPHOMY TOILUIMBHOMY LIMKJy HAyYHO-UCCJIEAOBATENbCKUE U ONBITHO-KOHCTPYKTOPCKHUE
paboThl), KOTJa OHU YTBEPXKICHBI COOTBETCTBYIOIIMMH KOMIICTCHTHBIMH OpraHAMH B
Dduxu.

OupKK pUIIaraeT Bce pa3yMHbIE YCHIIUS, C TEM YTOOBI IPEIOCTABUTh ATEHTCTBY CIICIYOIYIO
HH()OPMAITHIO:

)

obmiee ommcaHue W WHPOPMAIHIO, YKA3bIBAIOIIYI0 MECTO MPOBEICHHUS OTHOCSIIUXCSA K
SJICPHOMY TOIUIMBHOMY LIUKITy HAYYHO-HCCIIEIOBATEIbCKUX M OMBITHO-KOHCTPYKTOPCKUX
paboT, HE CBS3aHHBIX C SACPHBIM MATEPUANOM, KOTOpPHIE KOHKPETHO OTHOCSTCS K
o0orarieHuto, nepepadboTKe SJICPHOrO TOILIMBA WK K 00pabOTKe OTXOMIOB CPEIHEr0 WU
BBICOKOTO YPOBHS aKTHBHOCTH, COJIEPKAIIUX TUTYTOHUH, BRICOKOOOOTANIEHHBIA YpaH WIH
ypaH-233, ocymiecTBIsieMbIX rae-1rn00 B PUIKH, HO KOTOpble He (PHHAHCHUPYIOTCS, HE
MONYYMJIA KOHKPETHOTO pa3pemieHuss WIH He KOHTPOIHpyrTcs OWmDmKH Wi He
OCYHIECTBISIFOTCA OT mMeHn @umku. [l menu maHHOTO MyHKTa "00paboTka" OTX0H0B
CPEIHEer0 WM BBICOKOTO YPOBHSI aKTMBHOCTH HE BKJIIOYACT MEPEYIAKOBKY OTXOAOB WU
WX KOHIUIIMOHMPOBAHUE, HE MPEAyCMATpPHUBAIOLICE pPA3JCICHUS 3JIEMEHTOB, I
XPaHECHUSI WK 3aXOPOHCHHSI.

061uee OIIMCaHUuC JCATCIIPHOCTH n CBCACHUA (0) JIMIEC njim Oopranusanuu,
OCYHICCTBIIAIOIINX TaKyKO OCATCIBHOCTb B  OIIPECACICHHBIX ATEHTCTBOM MecTax
HaXOXJICHUA 3a IMpeacjiaMu IUIOIIaJKHW, KOTOPBIC, IO MHCHHUIO AFGHTCTBa, MOIJIH OBl
(pYHKHHOHaJILHO OBITH CBSI3aHBI C ACATCIBbHOCTBIO Ha JTOH mIomaake. Hpe,Z[OCTaBHeHI/Ie
Takoi I/IH(i)OpMaI_II/II/I SABJIACTCA MPEAMETOM KOHKPETHOTO 3aIlipoca AreHTCTBA. Ona
MpeaoCTaBIACTCA B KOHCYJIbTAlUU C ATCHTCTBOM U CBOCBPCMCHHO.

ITo 3ampocy ArentctBa DUIKHM TaeT YTOUHEHHS WM pa3bsiCHEHHs 000 uH(popManu,

MPEJOCTaBIEHHON B COOTBETCTBUHU C HACTOALIEH CTaThEeM, B TOM CTENEHU, B KOTOPOM 3TO UMEET

OTHOLICHUEC K LICIIN FapaHTI/Ifl.

Cratbs 3

Dumxu nmpeaoCTaBIACT AI‘CHTCTBy B TeucHue 180 I[HCf/i IOCJI€ BCTYIUICHHMA B CUJIY HACTOALICTO

[IpoTokosa napopMaIlio, 0 KOTOPOit TOBOPUTCS B cTaThe 2.a 1), iil), iv), V), Vi) a), Vi) 1 X) U B
cratbe 2.b 1).

Oumkn mpeocTaBsaeT ATSHTCTBY 0 15 Masg KaX7oro roja OOHOBJICHHYI0 MH(POPMAIIUIO, O
KOTOPOM TOBOpPUTCS B IIYHKTE a. BBIIIE, 3a TMEPHUOJ, OXBATHIBAIOIIMN MpEAIIeCTBYOIINN
KaJleHnapHelii roj. Ecnm panee mpenocraBieHHas wH(OpMAIus ocTalach 0e3 M3MEHEHUH,
Dumxu yBegomisier 00 3Tom.

Dumxu npeaoCTaBIACT AI‘CHTCTBy a0 15 mas Kaxaoro roga I/IH(i)OpMaI_II/I}O, OIIPEACJICHHYIO B

crarbe 2.a.vi) b) u ¢), 3a mepuo1, OXBATHIBAIOLIHI MTPEIIICCTBYIOIIUN KaICHJAPHBINA TO/.



OumKN  eXKEeKBapTAIbHO MPENoCTaBiIsieT AreHTCTBY HH(GOpMAIMIO, OINpPENeICHHYI0 B
crarbe 2.a.ix) a). OTa MHPOpPMANUs MPEAOCTABISACTCS B TEUCHUE IISCTUICCITH IHEH mocie
OKOHYaHHS KXKIO0T0 KBapTasa.

Oumpkn  mpenocTaBnsieT ATEHTCTBY HMH(OPMAaIUIO, OIpEAe]CHHYI0 B cTarhe 2.a.viil), 3a
180 nueit m0 ocymiecTBIeHUs JanbHeiimel o0paboTku, W A0 15 Mas Kaxaoro Troja
uHQopMaIMio 00 UW3MEHEHHMSX MECT HaxXOXICHHS 3a [EpPHOJ]l, OXBATHIBAIOLIHMI
MPEIECTBYIOMNUNA KaleHAapHbINA o1,

®umKH 1 ATCHTCTBO JOIOBapHBAIOTCS O BPEMEHH M YaCTOTE IMPEAOCTaBiICHUS HMH(pOpMAIUH,
OTIpe/IeTICHHO B cTaThe 2.a.ii).

Oumkn npenoctaBnsieT AreHTCTBY HH(GOpMAaLUWIo, ONpEleNeHHYI0 B cTaThe 2.a.ix) b), B
TEUYEeHHUE IECTUIECATH JHEH Mmocie MOCTYIUIEHUS 3ampoca OT ATeHTCTBa.

I[OHOJIHHTEJILHBIﬁ JOCTYII
Cratbs 4

HI/I)KGCJ'IGZ[YIOH.I@G OPUMCHSCTCA B CBA3UM C OCYHICCTBJICHUCM JOMOJHUTCIBHOIO AOCTYyIIAa B

COOTBETCTBHHU CO CTaTbeH 5 HaCTOAICTO HpOTOKOHaZ

a.

ATEHTCTBO HE CTaBHT LIEJIM MEXaHUCTHUECKH MM CHCTEMAaTHYECKH MPOBEPATH HHYOpMALIUIO, O
KOTOPOH TOBOPHUTCS B CTaThe 2, OHAKO ATE€HTCTBO UMEET TOCTYT K:

1) MOO00OMy MECTY HaxOXJAEHHS, O KOTOPOM TOBOPHTCA B CTarbe S.a.1) Wi ii), Ha
BBIOOPOYHON OCHOBE C IIENBIO 0OECTIeUeHHsI YBEPEHHOCTH B OTCYTCTBHH HE3asBICHHBIX
SIEPHOTO MaTepHaJIa U IeSTEIFHOCTH;

i)  mro0oMy MecTy HaxOXIEHHs, O KOTOPOM TOBOPUTCS B cTaThe 5.b. mnm c., B HesX
peLlIeHus] BONpPOCa, CBA3aHHOIO C MPaBHIBHOCTBIO M MOJHOTOM HWH(opManuy,
NPEAOCTABICHHOH B COOTBETCTBMM CO CTarbeii 2 WM B LENSIX YCTPaHEHHS
HECOOTBETCTBHSI, CBSI3aHHOTO ¢ 3TOH MH(OpManueii;

iil)  J000My MECTy HaxOXJEHHUS, 0 KOTOPOM TOBOPHUTCS B CTaThe 5.a. 1i1) B TOW CTENeHH, B
KOTOpOHl 3TO HEOOXOaUMO ATEHTCTBY ISl TIOATBEPXKACHHS IS IIeJIed TapaHTHA
3asBiieHUs] PUIKU O CTaTyce YCTAaHOBKM WJIM MECTa HaxOXXJIEHHUS BHE YCTAHOBOK, IJie
paHee 00BIYHO UCTIOIH30BAJICS SIIEPHBIN MaTepral, KaK CHATBIX C OKCILTyaTalllu.

1) 3a UCKIIOYEHHEM CJIy4aeB, YKa3aHHBIX B IMYHKTE 11) HIKE, ATEHTCTBO HampaBiisieT
®uKK peiBapuTeIbHOE YBEJOMIIEHHE O JOCTYIIE IO KpaiiHel Mepe 3a 24 yaca;

il) B OTHOIIEHHM JAOCTyNa K JIIOOOMY MeCTy Ha IUIOINAJAKE, KOTOPBIM 3ampamiuBaeTcs B
COYECTAaHHM C TIOCCHICHUSIMH JUIl TPOBEPKHM HHGOPMALMU O KOHCTPYKIHH WIH C
WHCIICKIMSIMA  JUT  CIICIMAJBHBIX [eJiell WM OOBIYHBIMH HMHCHEKIMSAMH Ha JTOM
IUIOIIA/IKe, CPOK IIPEIBAPHTEIBLHOTO YBEAOMIICHHS, ecii ATeHTCTBO oOpamaercs ¢
3ampocoM 00 3TOM, COCTaBIISIET, IO KpaifHeil Mepe, 1Ba Yaca, OJHAKO B HCKIIFOUUTEIBHBIX
00CTOSTEIbCTBAX, MOKET COCTAaBUTh MEHEE JIBYX 4acCOB.

HpC,Z[BapI/ITCJ'ILHOC YBCAOMJICHHUC HAIIPABJIACTCAd B NHCbMCHHOM BHJAC U B HEM KOHKPETHO
YKa3bIBAOTCA NPUYMUHBI OOCTYyIIA U ACATCIBHOCTb, KOTOpas AOJIKHA OBITh OCYyHICCTBJICHA BO
BpEMs TaKOT'0 JOCTyTIIA.

B ciydae Bompoca wiid HECOOTBETCTBUSI ATEHTCTBO MpeAocTaBisieT OUIKH BO3MOKHOCTh JIaTh
pa3bsiCHEHWE W CHOCOOCTBOBATH pPEIICHHIO O3TOr0 BONPOCA WM YCTPAHEHHIO ATOTO
HECOOTBETCTBUs. Takas BO3MOXKHOCTh OYJET MPEJIOCTABIATHCS JIO HAMpPAaBJICHUs 3ampoca o
JIOCTYTIE, €CU TOJBKO ATEHTCTBO HE COYTET, YTO 3aJepKKa B TPEJAOCTABICHHH JOCTYIIA,
BO3MOJKHO, HaHeceT yiepO IeNu, ¢ KOTOpO# 3ampaliuBaeTcss 3TOT AOCTyn. B mobom ciayuae



ATEeHTCTBO HE ACIacT KaKHX-1100 BbBIBOJOB B OTHOLICHHWU BOIIPOCA UJIM HECOOTBCTCTBUA N0 TCX
nop, nmoka (DI/II[)KI/I HE 6yz[eT npeaocCTaBjiCcHa Takasd BO3MOKHOCTD.

Ecmu ¢ ®umku He HOCTUTHYTO WHON JOTOBOPEHHOCTH, JOCTYI OCYIIECTBIISETCS TOJIBKO B
TEYCHUE OOBIYHOTO paboYero JHs.

OumKkn WMEeT MPaBO Ha COMPOBOXKIECHWE WHCIEKTOPOB ATEHTCTBA BO BpeMs JOCTyIIa
npeacraBuTesIMA OUTKH TIPU YCIIOBUH, YTO 3TO HE 3aJIeP)KUBACT BBHITOJTHCHUE MHCIICKTOPAMHU
cBOMX (DYHKIIMIA WIIH WHBIM 00pa30M He MPETATCTBYET STOMY.

Cratbs 5
OumKku MpeaocTaBiIsieT ATeHTCTBY HOCTYII K:

1) TF000MY MECTY Ha IIIOMIAIKE;

i)  gro0OMy MeCTy HaXxOXICHHWsA, ompenaencHHoMy @DWDKA B COOTBETCTBHH  CO
cTaTheit 2.a.v)-viii);

iii)  mOOOW CHATOW C DKCIUTyaTalldd YCTAHOBKE WM CHATOMY C OKCIUTyaTalldd MeCTY
HaX0XKICHHS BHE YCTaHOBOK, TJIe paHee 0OBIYHO MCIIOIB30BAJICS SICPHbIH MaTepHaL.

m000My MECTy HaxOXKIeHHWs, omnpeneneHHOMY @DUIKM B COOTBETCTBHM CO cTaTbel 2.a.i),
cTarheif 2.a.1v), crarbeif 2.a.ix) b) wim cratbeit 2.b., MOMUMO TeX, 0 KOTOPHIX TOBOPUTCS B
MYHKTE a.1) BBINIE, MPH YCIOBHH, YTO, ecau PUIHKM HEe MMEeT BO3MOXXHOCTH TPEIOCTaBHTh
tako noctyn, OHIDKM TmpuiaraeT Bce pasyMHBIE YCWIIMSL JUISL  HE3aMETUTEIBHOTO
yJIOBJIETBOPEHHS TPEOOBaHMI ATEHTCTBA C TIOMOIIBIO MHBIX CPEICTB.

MH000My MECTY HaXOXKICHUS, ONPEICICHHOMY AT€HTCTBOM, IIOMHMO T€X MECT HaXOXKACHUS, O
KOTOPBIX TOBOPUTCA B IYHKTax a. M b. BbILE, B LEIsIX 0TOOpa Mpod OKpyXawouled cpenbl B
KOHKPETHOM MECTE HaXOXXJEHMsS NpU YCJIOBUH, 4TO, ecinu DUIKH HE MMEET BO3MOXKHOCTH
MpefocTaBuTh  Takoi  goctyn, Oumpku mpujaraeT BCe  pa3yMHbIE  YCWIMA Ui
HE3aMEAJUTENIFHOTO YIOBIETBOPEHUS TpeOoBaHMH ATEHTCTBA B IPHIIEKAIIUX MecTax
HAXOXKJICHHS UM C TIOMOIIBIO WHBIX CPE/ICTB.

Cratps 6

HpI/I OCYHICCTBJICHUU CTAaTbU 5 ATeHTCTBO MOJKET BBIIOIHATH CJICAYIOIIHNEC BUABI ACATCIIBHOCTU!

B oTHomieHNH AOCTyNa B COOTBETCTBUU CO CTaThei 5.a.0) Wi iii): BU3yalbHOE HaOIIOACHUE,
0oTOOp P00 OKpyXKarowLlel Cpe/bl; UCTIOIb30BAHNUE YCTPOUCTB AJsl OOHAPYKEHUST U U3MEPCHHUS
paaualuy; OnevaThiBaHUE M NMPUMEHEHHUE IPYTMX HACHTH(QHUIMPYIOIUX U YKa3bIBAIOIIUX Ha
BMEIIIATEIbCTBO YCTPOMCTB, OMPEACICHHBIX B JIOMOJHUTEIBHBIX MOJOXKCHHUSIX; U TPUMCHEHHUE
Ipyrux OOBEKTHBHBIX Mep, TEXHWYECKas OCYIIECTBIMOCTh KOTOPHIX ObIla TOATBEpXKIEHA U
WCTOJh30BaHUE KOTOPBIX ObTO cormacoBaHo (CoBeTOM yIpaBisomMX (B JajbHEUIIEM
uMeHyeMbiM "CoBeToM") U IocIie KOHCYIIbTAINA MEXTy ATeHTCTBOM U DHIKH.

B oTHoOmIeHNH KOCTyIa B COOTBETCTBUU CO CTaThbel S5.a.ii): BH3yalbHOE HAOIIOJCHUE; MOACYET
VYETHBIX EJMHHUI[ SICPHOTO MaTepuaa; Hepaspyllarolue H3MEPeHHs H OTOOp Mpol;
WCIIOJIb30BAHNE YCTPOMCTB I OOHAPYKCHHUS W W3MEPCHUS pagualiii; U3y4YeHHE YUETHBIX
JIOKyMEHTOB, KACAIONIUXCS KOJIMYECTBA, MPOUCXOXKIACHHUS M Pa3MEIICHHUS MaTepuana; oT0op
mpo0 OKpyXKaroIel cpeapl; W TNPUMEHEHHE JPYTuX OOBEKTHBHBIX Mep, TEXHUYECKas
OCYIIECTBUMOCTh KOTOPBIX ObllIa IOJTBEPXKIEHA M HCIIOJIb30BaHUE KOTOPHIX OBLIO COTJIACOBAHO
CoBeTOM U Mocje KOHCYIbTali Mexx1y AreHTCTBOM U DUHKHU.



c. B oTHoOIeHnn nocTymna B COOTBETCTBUH CO CTaThel 5.b.: BU3yanbHOe HabOmoaeHne; 0Toop mpod
OKpYKaroIel Cpelbl, UCTIONB30BaHUE YCTPOUCTB NIl OOHAPYKEHUS W MU3MEPCHUS paJuallii;
M3Y4YCHHUE KaCaOIIUXCs FrapaHTU MPOU3BOJACTBEHHBIX U OTTPY30YHBIX YUETHBIX JOKYMEHTOB; U
MPUMEHEHHE JPYTMX OOBEKTUBHBIX MEp, TEXHUYECKas OCYIIECTBUMOCTh KOTOPBIX ObLia
MOATBEPKACHA W UCIIOIH30BAaHNE KOTOPBIX OBLIO corslacoBaHo COBETOM U IOCIIE KOHCYJIbTAIINiH
Mexly AreHTcTBOM U DUJIKU.

d. B oTHOmEHNN IOCTyIIa B COOTBETCTBUHU CO CTaThel 5.C.: 0TOOp Mpod OKpy’Karomei Cpeasl U B
cllydae, eClid pe3yJbTaThl HEe MO3BOJIAIOT PEIIUTh BOMPOC MM yCTPAHUTH HECOOTBETCTBHE B
MeCTe HAaxXOXICHHUSA, OMNPENCICHHOM ATEHTCTBOM B COOTBETCTBHH CO CTaThei 5.C.,
UCIIOJIb30BAHUE B 3TOM MECTE HaXOXIEHHsS BH3YyalbHOTO HAONIOACHUS, YCTPOMCTB JUIs
oOHapyXeHUsI U WM3MEPEHHsI pajuali W NMPUMEHEHHE MO COIIacoBaHUIO Mexay PuKd u
ATEeHTCTBOM IpYIHX OOBbEKTUBHBIX Mep.

Cratbs 7

a. IMo mpockbe dumxku AreHTcTBO M DHUIKHM JOTOBAPUBAIOTCS B OTHOUICHUH PETYIHPYEMOTO
Joctynma B paMmkax Hacrosmero [IpoTrokona ¢ 1enbio  MPeAOTBpAIICHHS  PACKPBITUA
YYBCTBHUTEJIILHOH C TOYKH 3PEHHS SAEPHOTO PACIPOCTPAaHEHUS WHQPOPMAIMH, BBITOJHCHUS
TpeOoBaHMl 0E30MacHOCTH WM (DU3MYSCKOW 3allUThl WM C LEJIbI0 O0CCIICUCHHUS 3al[UThI
HaXOJAIICHCS B YaCTHOH COOCTBEHHOCTH WIIM KOMMEPUYECKH YYBCTBHTEIHLHOW WH(MOpMAIIHH.
Takue MOTOBOPEHHOCTH HE MPEMATCTBYIOT ATEHTCTBY OCYIIECTBIATH AESITEIHHOCTH, KOTOPAS
ABIIAETCS HEOOXOAMMOH i olOecriedeHHs YOSAWTENBHOW YBEPEHHOCTH B OTCYTCTBHUU
HE3asBJICHHBIX SIEPHOTO MaTepHalla U JIEATEILHOCTH B COOTBETCTBYIONIEM MECTE HAXOXICHUS,
BKIIFOYAs PELICHHE JIF00Or0 BOMPOCA, OTHOCSIIETOCS K MPAaBWIBHOCTH M TOJTHOTE MH(POpMALUH,
0 KOTOpOH T'OBOPUTCS B CTaThe 2, WIM YCTPaHEHHE HECOOTBETCTBUS, OTHOCSIIETOCS K 3TOM
WHQOPMAIHH.

b. OUImKN MOXET IPH TPEeAOoCTaBICHHH HWH()OpPMAIMM, O KOTOPOH TOBOPUTCS B CTaThe 2,
MHQOPMUPOBAaTh ATEHTCTBO O MECTax Ha IUIOLIAJKE MM B MECTE€ HAXOXICHMS, HAa KOTOPBIX
MOJKET IPUMEHATHCS PETYIUPYEMBII TOCTYTI.

C. ﬂO BCTYIIJICHUSA B CUITY JTFOOBIX HCO6XO,I[I/IMI:IX IIOHOJ'IHI/ITCHLHLIX MOJIOKCHUNT DUIKH MOXKET
HpI/I6CFHyTI) K pCryJIMpOBaHUIO JOCTYIIa B COOTBETCTBUM C IMOJIOKCHUAMU ITYHKTA a. BBIIIE.

Cratps 8

Hwuuro B Hactosmem [Iporokone He mpensTcTByeT PUKN MPEeNOCTaBIATh ATEHTCTBY JOCTYII K
MecTaM HaxO)XKICHUS B JOMOJHEHHE K TeM, O KOTOPBIX TOBOPUTCS B CTAaThAX 5 W 9, MIM MPOCHUTH
ATEHTCTBO O MPOBEICHHUH AEATEIFHOCTH IO MPOBEPKE B KOHKPETHOM MECTE HaXOXKACHHs. ATEHTCTBO
He3aMeJTUTEIBHO MPUIIAraeT Bce pasyMHbBIE YCHIUS JJIsl OCYLIECTBIICHHS JEHCTBHI B COOTBETCTBHH C
TaKoi MpOChOOH.

Cratps 9

Oumku  OpefocTaBisieT ATEHTCTBY JOCTYN K MECTaM HaXOXKIEHUS, OMNpEeCICHHBIM
ATEHTCTBOM JJisl 0TOOpa Mpod OKpyKatolield cpelbl Ha OOIIMPHOW TEPPUTOPHH, MPU YCIOBHH, YTO
ecin OuKU HE UMEET BO3MOXKHOCTH MPEAOCTABUTh TAKOM JOCTYII, TO OHA MPHJIAracT BCE pa3yMHbBIC
ycuwida A yAOBJICTBOPCHUSA Tpe6OBaHI/H71 AreHTcTBa B AIBTCPHATUBHBIX MECTaX HaXOXICHUA.
ATEHTCTBO HE 3allpalllMBacT TaKOH IOCTYII JO0 TeX IOp, MOokKa OTOOp Mpo0 OKpyKaroIled cpempl Ha
OOIIMPHON TEPPUTOPHU W TPOIETypHBIE MEpHI AJIS €ro MpoBeaeHus He ofoOpeHsl CoBeTOM W HE
MPOBEACHBI KOHCYJIBTAIINN MEXTYy ATEHTCTBOM U Dumxu.



Cratbs 10

AreHTcTBO HHPOpMUpYeT OUIKH O:

a. JedarenbHOCTH, OCYIIECTBIEHHON B paMKax HacTosuero [Iporokona, BKito4ast 1€AT€IbHOCTD B
OTHOIIECHUH JIOOBIX BOMPOCOB MM HECOOTBETCTBHIM, KOTOPhIe ATEHTCTBO JOBEJIO IO CBEICHUS
Oumkn, B TmpeAenax IMIECTUNACCATH THEH IIOCNIe OCYIIECTBICHHS ATEHTCTBOM  JTOU
EeITEeILbHOCTH.

b. PC3ynBTaTaX ACATCIbHOCTH B OTHOIICHHHA TTFOOBIX BOIIPOCOB HWJIN HeCOOTBCTCTBHﬁ, KOTOpbIC
AreHTCTBO JOBCJIIO N0 CBCIACHUA q)I/I,Il)KI/I, M0 BO3MOXHOCTH CKOpEC, HO B II000M cjlyyac B
TCUYCHUC TPpUALATHU I[Hefl IOCJIC MOJYUCHHUA ATEHTCTBOM 3THX PE3yIbTATOB.

C. BriBomax, KOTOpbIE OHO CHAENANO0 B pe3yJibTaTe CBOEH MAECATEIbHOCTH B COOTBETCTBUHU C
HactoawuM [Iporokonom. Takue BBIBOJBI PEIOCTABISIOTCS €XKETOJTHO.

HASHAYEHHUE UHCIIEKTOPOB ATEHTCTBA
Cratbs 11

a. 1) I'enepanpHblil aupekrop yBemomusier Pumxu 00 yrBepkaeHuu CoBeTOM IHOO0T0
JIOJDKHOCTHOTO JIMIa AT€HTCTBA B KaueCTBE MHCIIEKTOpa 10 rapanTusaM. Eciau Oumxu He
u3BenaeT [ eHepanbHOTO AMPEKTOpPa O CBOEM OTKIOHEHHH TAaKOTO JIOJKHOCTHOTO JIHIIA
Kak MHCIeKTopa it OWIKH B TEUeHHE TPeX MECALEB IOCIe TOMYUYeHHS YBEIOMIICHHUS
00 yrBepxaeHnu CoBETOM, HHCIIEKTOP, O KOTOPOM TakuM 00pa3oM yBemomiieHa Oumx,
CUMTAETCS HAa3HAYEHHBIM B DU,

i)  T'eHepaibHBINA AUPEKTOpP, NEHCTBYsS B OTBET HAa MpochOy DUKM WM MO COOCTBEHHOM
MHHULMATUBE, He3aMeAnuTenbHo nHpopmupyer Oumkn 00 OT3bIBE HAa3HAUCHHS JHOOOTO
JOJDKHOCTHOTO JIMLA B KadecTBE MHCTIeKTopa it Oumku.

b. YBeagomiieHre, 0 KOTOPOM TOBOPUTCS B ITYHKTE a. BBIIIE, CYUTAeTCA noiaydyeHHbIM Oumxu uepes
ceMb JIHEH Tociie J1aThl HalpaBlieHUs ATEHTCTBOM Takoro yBeAomuyieHUs DPUKU 3aKa3HOU
KOPPECTIOHAEHITUEH.

BU3bI

Cratbs 12

OumKN B TEYEHHWE OJHOTO Mecslla IIociie IMOMydeHHus 3ampoca 00 3ToM B ciydae
HEOOXOJMMOCTH TIPENOCTaBIseT YKAa3aHHOMY B TaKOM 3allpoce Ha3HAuY€HHOMY HHCIIEKTOPY
COOTBETCTBYIOIINE MHOTOKPATHBIE BhE3/IHbIC/BhIE3THBIE H/HITN TPAH3UTHBIE BU3bI, KOTOphIE o0ecredaT
WHCIIEKTOPY BO3MOXHOCTh Bb€3/1a U MpeObIBaHMsI Ha TeppuTOpur OUHKH B 1ENAX BBHITOTHEHHS ero/ee
¢ynkuuii. JlroObie TpeOyeMble B3I IEHCTBUTEIBHEl B TEUEHUE HE MEHEE OJHOTO roja W B CiIydae
HEOOXOJMMOCTH BO30OHOBIISIFOTCSL Ha TIEPHOA Ha3HAYCHHUsI HHCTIEKTOpa B UK.

JOIMOJIHUTEJIBHBIE ITOJIOXEHUSA
Cratbs 13

a. B Tex CllydasX, Korja q)I/II[)KI/I WIH ATEeHTCTBO YKa3bIBarOT Ha HCO6XO,£[I/IMOCTL OIpeACJINTL B
I[OHOJIHI/ITCHI)HBIX IMOJIOKCHHUAX, KaKHM O6p330M CJICOAYCT MPUMCHATHL MCPbI, U3JIOKCHHBIC B
HaCTOAIIEM HpOTOKOJIe, qDI/II[)KI/I M ATrEeHTCTBO COIVIACOBBIBAIOT TaKue HOHOHHI/ITCHLHBIC
IIOJIOKCHHUA B TCUCHUC OCBAHOCTA ,Z[Hefl II0CJIE BCTYIUICHHA B CUIIY HACTOAIIETO HpOTOKOJ'Ia Wi,



B TEX ClyYasdX, KOrja yKa3aHHC Ha H606XOZ[I/IMOCTI> TaKuX I[OHOJ'IHPITCJ'ILHI:IX IIOJIOKESHH I
JAaCTCs MOCJIC BCTYIUICHUA B CUJIy HACTOALICTO HpOTOKOHa, - B TCUCHHUE JICBSIHOCTA JHEH MOCie
JAAaThbl TAKOT'O YKa3aHH4.

o BcTymuieHust B CTy JIIOOBIX HEOOXOIUMBIX J|OTIOTHUTENBHBIX MOJIOKEHHH ATEHTCTBO HMEET
IIpaBoO MPUMEHSATH MEPBI, U3JI0KEHHBIE B HacToseM [IpoTrokone.

CUCTEMBI CBs3U
Cratbs 14

Oumkn 1aeT pa3peneHne ATeHTCTBY CBOOOTHO MCTIONB30BATh IS CITy>KEOHBIX IeIeH CUCTEMBI
CBsi3U Mexay wuHcnektopamu AreHTctBa B Dumxu u  LleHTpanbHBIMU  yUpEXIACHUSIMU
ArentcTBa wW/wim PermonambHBIMH OMOpo, BKIIOYas Iepeqadyy B HEABTOHOMHOM WIIH
aBTOHOMHOM peXuMe WH()OPMAINH, MOCTYHAIIIEH OT YCTPOHCTB ATEHTCTBA AJISi COXPAaHEHHS
W/unu HaOJIONCHUS WU JUTsl U3MEPEHUH, U 00ECTIeUUBACT 3allUTy TaKOH CBS3M. ATEHTCTBO
nocjae KOHCyJlbTaluii ¢ @uUIKM HUMEET NpaBO HCMOOJIb30BaTh YCTAHOBJICHHBIE Ha
MEXKJIyHapOJHOM YPOBHE CUCTEMBI MPSMON CBSI3M, BKIIIOYAs CITyTHUKOBBIE CUCTEMBI U JIpyTUe
BHJIBI JTATBHEH CBsI3W, He Hcronb3dyemble B Oumku. [lo mpocrdbe Pumkm nium ATEHTCTBa
MOAPOOHOCTH, KacCalONIUEeCs OCYIIECTBICHUS HSTOTO IIYHKTa B OTHOIICHWH IIepeladd B
HEaBTOHOMHOM HWJIM aBTOHOMHOM peXuMe HWH(OOPMAIMH, TIIOCTYMAIOIMICH OT YCTPOHCTB
AreHTCTBa UIsl COXpaHEHHWS W/WiM HAONIONEHUS WM Ui HW3MEPEHHH, OIpeNeNsIioTcs B
JIOTIOTHUTENBHBIX TTOJI0KEHUSIX.

[Ipu ycTaHOBIICGHUM CBSI3U W Tiepeade MHPOPMAIUU, KaK 3TO MPEAyCMaTPUBACTCS B MYHKTE a.
BBIIIC, HAANEKAIMKUM O00pa3oM yYHMTHIBAETCS HEOOXOAMMOCTh OOCCIEeUCHHs  3alluThl
uHpOpMAIMH, SBISIONICHCS OOBEKTOM COOCTBEHHOCTH, WJIM KOMMEPYECKU YYBCTBUTEIIBHOM
nHQOpMarK WM TOW HWHGPOPMANMA O KOHCTPYKIHMH, KOTOpylo (DWIKHA cuuTaeT 0co00
YyBCTBUTEJILHOM.

3AHIUTA KOHQHI[EHHHAJII)HOFI NHOOPMAILIUA
Cratbs 15

ATEHTCTBO TOJIEPKUBAET CTPOTUH pekuM obecriedeHus 3h(HEeKTUBHOM 3aIlIUTHI OT PACKPBITHA
KOMMEPYECKIX, TEXHOJIOTHYECKUX M MMPOMBIIUIEHHBIX CEKPETOB M JPYToil KOH(GUISHIINAIEHON
nH(pOpPMAIINH, KOTOPhIE CTAHOBSTCS €My W3BECTHBIMH, BKITIOUAs TaKyr0 WH(GOpPMAIINIO, KOTOpas
CTAaHOBUTCS U3BECTHOM ATE€HTCTBY B XOJ€ OCYIeCTBICHUS HacToswero [Iporokona.

PC)KI/IM, O KOTOPOM TI'OBOPUTCA B ITYHKTC a. BBIIIC, BKIIKOYACT, B YaCTHOCTHU, IOJIOKCHUS,
OTHOCAIIUECA K:

1) 00IIMM MPUHIKIIAM U CBA3aHHBIM C HUIMH MepaM M0 O0palleHnio ¢ KOHQUACHIHATbHOM’
uH(opMaImei;

il)  ycIoBHSIM HaiiMa IepcoHaJa, KaCaroIMMCs 3aIIUThl KOHGHUASHINATFHOW HHPOPMAIHH;

iil) mpomemypamMm B CiIy4asxX ~ HapylmIeHHMH WM TpPEAroiaraeMbIX  HapyIIeHHH
KOH(HICHITHATHHOCTH.

Pe)KI/IM, O KOTOPOM TOBOPHUTCA B IIYHKTC 4. BBIIIC, YTBCPXKAACTCA W IMEPHUOJIUYCCKU
paccMaTpuBaCTCs CoBeToM.



IMPUJIOKEHUS
Cratbs 16

[Ipunoxenuss k Hacrosmemy IIpoTokomy SABASIOTCS €ro HEOThEMJIEMOM wYacThio.  3a
WCKJIIOYEeHHEM TIienieil BHeceHusi mompaBok B Ilpunoxenus, tepmu "lIpoTokon"”, xak OH
yHoTpeOsieTcs: B HacTosIIeM JOKyMeHTe, o3HadaeT [Ipotokon u IlpuinokeHus, BMecTe B3AThIE.

B nepeuens BUIIOB eATENBHOCTH, YKa3aHHbIX B [Ipunoxenun I, u nepeyenbr o60pyaoBaHUS U
MaTtepuana, ykasaHHbIX B [lpmmoxkenwmm II, CoBeTomM MOTYT BHOCHTHCA TIONPAaBKH IO
pexkoMeHaanuu co3nanaor CoBeToM pabodel TPYIIIBI SKCIIEPTOB OTKPHITOTO cocTaBa. JIrobas
TakKas MOINpaBKa BCTYIAET B CHIIy Yepe3 YeThIpe MecsIa rmocie ee mpuHATHs COBETOM.

BCTYIIVIEHHUE B CUJ1Y
Cratps 17

Hacrogmuii [IpoTokon BcTymaer B CUJy MOCJTE MOJMUCAHUS MpencTaBUTEIIMU DPUIDKU U
ArentcTBa. ['eHepabHBINA JUPEKTOp He3aMeTHTEIhHO HHPOPMHPYET BCE TOCYAAPCTBA - YICHBI
ATreHTCcTBa O BCTYIJICHUU B CHITy HacTosmlero [Iporokona.

OINPEAEJIEHUA

Crarbs 18

Jns nene#t nacrosimero [Iporokona:

OTHocsmMecs K SACPHOMY TOIUIMBHOMY IIMKJIY HAYYHO-HCCIIEIOBATENLCKAE W OIMBITHO-
KOHCTPYKTOPCKHE PabOThl 03HAYAIOT JCATEIBHOCTD, KOTOPas KOHKPETHO OTHOCUTCS K JTH000MY
aCIeKTy pa3pabOoTKU MpoIiecca UM CHCTEMBI JTF000TO M3 CIISIYIOIIErO:

KOHBEPCHH SIICPHOTO MaTepuaa,
- oOoralieHus SAepHOro MaTepuaa,
- HU3rOTOBJICHHUA AACPHOI'0 TOILIMBA,
- PpEaKTOpOB,

- KPUTHYECKUX COOPOK,

- mepepalboTKH SIEPHOTO TOTUINBA,

- 00paboTkm (HE BKIIOYAs TMEPEYNaKOBKH WM KOHIWIIMOHUPOBAHWS, HE
MPeyCMaTPHUBAOIIETO Pa3/IeNeHNsT DIIEMEHTOB, JJI XPAaHEHHS WM 3aXOPOHEHHS)
OTXOJIOB CPEIHEr0 WM BBICOKOTO YPOBHS aKTHBHOCTH, COIEPKAIIUX TLTYTOHHA,
BBICOKOOOOTaIIeHHBIN YpaH Wi ypaH-233,

HO HE BKIIIOYAIOT JEATCIHHOCTh, OTHOCSIIYIOCS K TCOPETUYECKMM WM (PYHIaMEHTAIbHBIM
HAay4HBIM HCCICNIOBAaHUSAM WIHW K HAyYHO-HCCIEAOBATEIHCKUM M OIBITHO-KOHCTPYKTOPCKUM
paboram 1O MPOMBINIICHHBIM ~ MPUMEHEHUSIM  PaTuOU30TOIIOB, MEIUITTHCKUM,
THAPOJIOTHYECKUM ¥ CEIIbCKOXO3SHCTBEHHBIM IPUMCHCHHUSIM, HW3YyYCHUIO TOCICACTBHMA IS
3/IOPOBBS U OKPYKAOIIEH Cpesibl U IO yCOBEPIIEHCTBOBAHUIO TEXHIMUECKOTO 00CTYKUBAHMS.
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[lnomragka oO3HaYaeT TEPPUTOPHUIO, TPAaHUIBI  KOTOpoW  ompexeneHsl Dumxku B
COOTBETCTBYIOIICH WHMOpPMAIMM O KOHCTPYKIIMH YCTaHOBKH, BKIIOYas OCTAHOBICHHYIO
YCTaHOBKY, a TaKke B COOTBETCTBYIOIIEH MH(POPMALUK O MECTe HAXOXKICHUS BHE yCTAaHOBOK,
rac 0OBIYHO HCIIOJIB3YCTCA HZ[Cle)Iﬁ MaTepuajl, BKIKOYasd 3aKPbITOC MCECTO HAXOXICHUSA BHC
YCTaHOBOK, I/€ OOBIYHO WCHOJB30BAJICS SIEPHBIM MaTepuan (KOTOpble OTPaHMYUBAIOTCS
MECTaMU HAaXOXICHUA, IJ€ HUMCIOTCA TOpsAYre KaMEpbl WM OCYHICCTBIIAIACH ACATCIBHOCTD,
CBsS3aHHAs C KOHBEPCHEH, oOOOTaIleHWeM, H3TOTOBICHHEM WM IepepaOd0TKOH TOIUIMBA).
[Inomagka BKIIFOUAET TakkKe BCE OOBEKTHI, COBMECTHO pa3MeIIeHHBIC C YIOMSHYTHIMU BBIIIE
YCTaHOBKOM WJIM MECTOM HaxXOXICHHUs, C LENbI NPEIOCTABICHUS WIH WCIOJIb30BaHUSL
CYLIECTBEHHBIX CpEICTB O0ECHEeUYeHUs, BKIIOYAs: ropsyne Kamepsl A 00paboTKu
00Jy4YeHHBIX MaTepHaioB, HE COAEpXallluX SACpHBIA MaTepuai; YCTaHOBKH A 0O0paboTKw,
XpaHEHUs] W 3aXOPOHEHMs OTXONIOB, a TaKKe 3/aHus, CBS3aHHbIE C COTJIACOBAHHOMU
NeATENHHOCTHI0, ONpeieieHHON DUIKN B COOTBETCTBUHN CO CTaThel 2.a.1v) BBIIIE.

CHartas ¢ OKCIITyaTalli YCTAHOBKA WJIM CHATOC C JKCIUTyaTallUKM MCECTO HAXOXKJICHUA BHC
YCTAHOBOK O3Ha4YaroT OOBEKT UM MECTO HaXO0XJACHUA, HAa KOTOPLIX ACMOHTHUPOBAHBI WA

C/IeIaHbl HETPUTOJHBIMU K AKCILTyaTallii OCTABIINECS KOHCTPYKLIUH U 000pYI0BaHUE, BayKHBIC
s ee(ero) MCHOIB30BAHMA, TaK YTO OHA(OHO) HE MHCIONB3yeTcd Ul XpaHEHHs SJIEPHOTO
MaTepHania U He MOXKET Jajee MCIOJB30BaThCs JJIs OOpallleHus C sJCPHBIM MaTepualioM, ero
00pabOTKY WITH UCTIOJB30BAHMUS.

OcCTaHOBIEGHHAA YCTaHOBKA WJIM 3aKpPbITOE MECTO HAXOXKIACHHWA BHE YCTAaHOBOK O3HA4yaroT
00BEKT WJIM MECTO HaXOXKACHHs, HKCIUTyaTalusi KOTOPBIX NMPEKpalleHa W U3 KOTOPBIX U3BST
SIIEPHBIIA MaTEPHUAIL, HO KOTOPBIE HE CHATHI C 3KCILTyaTalliH.

BricokooOorameHHplid ypaH o3HadaeT ypaH ¢ oOorameHHueM 1o m3o0Tommy ypan-235 20% wmum

BBINIC.

OT6OD HDO6 OKDPYIKAIOMIEW cpelibl B KOHKPETHOM MECTE HaxXOXISCHMS O3HAadyaeT 0T60p Hp06
oxpyma}omeﬁ Cpeabl (HaHpI/IMep, BO34YyXa, BOAbI, PACTHUTCIbHOCTHU, IIOYBBI, 33.Fp513HeHHI>i) B
OIpeaACJICHHOM ATEHTCTBOM MecCTe HaXO0XICHUA H HCHOCpeﬂCTBeHHOﬁ ONM30CTH OT HETO C

OCIIBIO COI[GfICTBHSI AI‘eHTCTBy B IIOATOTOBKE BBIBOJIOB 00 OTCYTCTBUHM HE3AABJICHHBIX AACPHOTO
Marepuaiia uin ﬂIIepHOfI ACATCIIBHOCTU B 3TOM ONPCACIICHHOM MECTC HaXOXKICHUA.

Ot6op mpo6 OKpyKaromied cpenbl Ha OOMMPHOW TEPPUTOPUH O3Ha4daeT oTOop ™pod
OKpY’ Kalollei cpepl (HampuMep, BO3AyXa, BOJbI, PaCTHUTEILHOCTH, IOYBBI, 3arps3HECHUI) B
pszne ompeneleHHBIX ATCGHTCTBOM MECT HAXOKICHUS C LENbI0 COACHCTBHA ATEHTCTBY B
MOJTrOTOBKE BBIBOJIOB 00 OTCYTCTBMH HE3asBICHHBIX SICPHOTO MaTepHaja WM SIEpHOU

JIETeTbHOCTH Ha OOIIMPHON TEPPUTOPHUH.

SlnepHBIA MaTepHas COTIIACHO OMPEICICHHIO, TaHHOMY B cTraThe XX YcTaBa, 03HAJaeT 000
WCXOJHBIA MaTepuall WINW 000U CIEeNUANbHBIM pacHIeIUISIONNNACS Marepuain. TepMuH
"HCXOMHBIM MaTepuan" He JOKEH TOJIKOBATHCS KaK MPUMEHSIOIIUHCSA K pyle WIM OTXOAaMm
pynel.  Jlroboe ompexnencHue, nanHoe COBETOM B COOTBETCTBHM cO cTatheld XX VYcrama
AreHTCTBa TIOCNIE BCTYIUICHHS B CHIIy HacTosiero IIpoTokoma, KOTOpoe pacuIupsieT CIHCOK

MaTepHalioB, CYUTAIOIIMXCS WMCXOJHBIM MaTEpHaIOM WM CHEIHAIBHBIM PaCIICTIISTIONUMCS
MaTepuaioM, BCTYIAeT B CHJIy B COOTBETCTBHU C HacTOAMUM [IpOTOKOIIOM TOJBKO TOCIE
NpUHATHS OUIHKU.
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YcraHoBKa 03HaYaeT:

1) peaKkTop, KPHUTHUYECKYI0 COOpKY, 3aBOJ MO KOHBEPCHH, 3aBOJ IO H3TOTOBJICHUIO,
nepepadaThIBAIOIIYI0 YCTAHOBKY, YCTAHOBKY Ul pa3/elieHUs. U30TOIOB WU OTAEIbHOE
XpaHWINIIE; WIN

i)  gr000e MeCcTO HaxOXICHWS, TIe OOBIYHO HWCIIONB3yeTCsd SACPHBIM MaTepuail B
KOJIUYECTBAX, MPEBBINIAIONINX OJUH 3D (DEKTUBHBIA KAIOTPAMM.

MecTo HaXxOXKJIECHMS BHE YCTAHOBOK O3HAYaeT JII000M OOBEKT MM JII000€ MECTO HAXOXKIECHHUS,
KOTOpbIe HE SIBJSIFOTCS YCTAHOBKOW, W TJe OOBIYHO HCIOJB3YyeTCS SACPHBIH MaTtepuan B
KOJIMYECTBAX, PABHBIX OJTHOMY 3(h(HEKTUBHOMY KHJIOTPAMMY MM MEHEE.
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COBEPIIEHO B nByX 5K3eMIUIsIpax Ha aHIIIMACKOM SI3BIKE.

3a PECITYBJIMKY OCTPOBA ®UIXU: 3a MEXXITYHAPO/HOE ATEHTCTBO
10 ATOMHOM SHEPT'MHU:

(noonucy) (noonucw)

Pocc BykukanaBanya Jluraiipu Moxammen Dnsbapaneit

3amectures’b MUHUCTpa BHYTPEHHUX ['enepanbHbIi TUPEKTOP

ACII 1 UMMUT'palin

Cupnneit, 7 urong 2006 roma Bena, 14 urons 2006 roga
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iii)

Vi)

vii)

IMPUJIOKEHMUE I

NEPEYEHD BUJIOB AEATEJIBHOCTH, O KOTOPBIX TOBOPUTCA
B CTATEBE 2.a.1V) HACTOSALEI'O ITPOTOKOJIA

UsrortoBieHne poTOpHBIX TpYO 1uist HEHTPUQYT Wi cOOpKa ra30BbIX HEHTPUQYT.

POTODHI)IG TDV6I)I IS HCHTDI/Id)VI' 0O3Ha4Yar0OT TOHKOCTCHHBIC HUIIMHAPBI, OIIMCAHUEC KOTOPBIX
npuBeneHo B pasnene 5.1.1 b) [punoxenus 1.

l'azoBbie neHTpU(YTU 03HAYAIOT LEHTPU(PYTH, ONMHCAHHE KOTOPBHIX IMPHUBEACHO BO BBOAHOM
3aMevaHuu K pazzaeny 5.1 [lpunoxenus I1.

Usrorosnenue nud@y3noHHBIX 6GapbepoB.

Hubdysnonnsie 6apbepbl 03HAYAIOT TOHKHE TOPHUCTHIE (QHIBTPHI, OMHCAHHE KOTOPBIX
npuBeieHo B paznene 5.3.1 a) [Ipunoxenwns 1.

HsroroBieHue wiun c60p1<a CHUCTEM, HUCIIOJIB3YIONIUX JIa3€PhbI.

CI/ICTeMI)I., HCIOJB3YIONIUEC JIa3€Phl, O3HAYAIOT CUCTEMBI, BKIIIOYAOIINUE TC NPECAMCETEI, OITMCAHUEC

KOTOpBIX NpuBeaeHo B pazzaene 5.7 [Ipunoxenus I1.
Usrorosnenune wim cOOpKa IIEKTPOMArHUTHBIX CEMapaTopOB U30TOIIOB.

3J'ICKTDOMaI‘ HUTHBIC CCIApATOPbI U30TOIMOB O3HAYAKOT TC NPEAMCTBI, O KOTOPBIX I'OBOPUTCA B

paznene 5.9.1 [punoxenus II u xoTopsie cofepKaT MCTOUYHUKH MOHOB, OMUCAHUE KOTOPHIX
npuBezieHo B pazzaene 5.9.1 a) [Mpunoxenns I1.

Usrorosnenune mwim cOOpKa KOJIOHH WIH SKCTPAKIIMOHHOTO 000PY/IOBAHUS.

KonOHHBI MM 3KCTpaKIMOHHOE 000pyNOBaHWE O3HAYAIOT T€ MPEAMETHI, OMMMCAHUE KOTOPBIX
npuBeAeHo B pa3aenax 5.6.1, 5.6.2,5.6.3,5.6.5, 5.6.6, 5.6.7 u 5.6.8 Ilpunoxenus II.

I/I3I‘0TOBJICHI/IC paSI[eJ'H/ITCJ'IBHI)IX COIICJI HUIn BI/IXpeBI)IX Tp}I6OK JJIA aBpOI[I/IHaMI/I‘-IeCKOFO
o0OorareHus.

PaspenuTenbHble  comjia WM BUXPEBBIC TDV6KI/I A a3pOAMHaAMHUYCCKOTO O60l"aI]_IeHI/I$I

O3HAYaIOT pa3eNuTeNbHbIE COIUIA W BHUXpEBbIE TPYOKHM, OMUCAHME KOTOPBIX NPHUBEICHO
COOTBETCTBEHHO B pazzenax 5.5.1 u 5.5.2 Ilpunoxenus 1.

UsroroBnenune mwiu cOOpKa CHCTEM T€HEPALMN YPAaHOBOM IIIa3MBbl.

CucteMbl TeHepallMy YPaHOBOM IUIa3Mbl O3HAYalOT CHUCTEMBbl AJIS1 TEHEpaLUUH ypaHOBOH
IJ1a3Mbl, ONTMCAHUE KOTOPBIX MpUBencHO B pazaene 5.8.3 [punoxenus 1.




viii)

xi)

xii)

xiii)

Xiv)

XV)

H3roToBiieHE TMPKOHUEBBIX TPYO.

IupkonueBsle TpyObl 03HAa4yarOT TpPyObl, ONHCAHHWE KOTOPBIX IIpHUBEAECHO B paszene 1.6
[Ipunoxenus I1.

IIpon3BoACTBO WM MOBBIIEHNWE KAYECTBA TSYKEI0M BOABI MU AEHTEPHSL.

Tsxenas BoJIa WK ICUTEPHUA 03HAYAIOT ACHTEpUid, TSHKEIYIO BOAY (OKCHUI IEHTepHs) U JIF000e

JIPyroe COCOUHEHWE ICHTEepHs, B KOTOPOM OTHOIICHWE YHCIa aTOMOB ACUTEpUS K UHCIY
aToMOB Bojiopoja npessbiiraeT 1:5000.

Usrortosienue rpadgura siiepHON YUCTOTHIL.

Ipadur spepHOl YHCTOTHI O3HA4aeT TpaduT, YPOBEHb YHCTOTHI KOTOPOTO BBIIIC, YEM
5 MUJITHOHHBIX YacTel GOPHOrO SKBHBAJICHTA, a INIOTHOCT Hpesbimaet 1,50 r/em’,

H3rorosienue KOHTCﬁHepOB JJIA O6J'Iy‘16HHOFO TOIIIMBA.

KOHTCﬁHCD JJIS 06HV‘ICHHOFO TOIUIMBA O3HAYACT €MKOCTh JId ICPEBO3KU 13 0470) 0% XpaHCHUs

00JIy4eHHOTO TOILIMBA, 00ECIIEUNBAIONIYI0 XUMUYECKYT0, TETIOBYIO M PaJUallMOHHYIO 3alINTY,
a TaKk)ke OTBOJ TeIlIa pacia/ia BO BpeMs IepeMelIeHNs, IepeBO3KH U XPaHEHUs.

M3roroBiieHHe peaKTOPHBIX YIPABIISIIOMINX CTEPIKHEH.

PeakTopHBIC yNpaBisIOIINE CTEPXKHU O3HAYAIOT CTEP)KHH, ONMUCAHUE KOTOPBIX MPUBEACHO B
pazaene 1.4 [Ipunoxenus II.

H3roroiieHre 6€30TACHBIX ¢ TOYKH 3PCHISI KPUTHYHOCTH 0AaKOB U PE3EPBYapOB.

Be3omacHple ¢ TOYKM 3pEHHS KPUTHYHOCTUH OaKW M pe3epBYaphl O3HAYAIOT Te IIpEAMETHI,

OMMCAHKUE KOTOPBIX MPUBEACHO B pazaenax 3.2 u 3.4 Ilpunoxenus 11
Usrortonenue MamuH it pyOKd 00MyYEHHBIX TOTIMBHBIX SJIEMEHTOB.

Marnuas! Juis pyOK# 00JIVICHHBIX TOIIMBHBIX JJIEMEHTOB 03HAYAIOT 000PYI0BaHUE, OIMCAHNE
KOTOporo npuBesieHo B paznene 3.1 I[punoxenus I1.

CoopyskeHHe TOpSTIUX KaMep.

lopsuyre kamepbl O03HAYarOT Kamepy WM COEJAWHEHHBIE MEXIy CO0OH Kamephl OOLINM
00beMOM He MeHee 6 M’, CHaO)KEHHBIE 3aIMTON, PaBHOI WIM IPEBBIIAIOMEH SKBUBANEHT

0,5 M GeTOHa IUIOTHOCTBIO 3,2 r/cM’ ik Goiee, YKOMITJICKTOBAaHHBIC 000PYIOBaHUEM IS
MIPOBECHHUS OTEPALMii C UCIIOJIb30BAHUEM ITUCTAHIIMOHHOTO YIIPABICHHMS.



[MPUJIOXEHMUE II

INEPEUEHb COI'JTACOBAHHOI'O OBOPYJIOBAHNA U HEAJJEPHOI'O MATEPUAIJIA JIUTA
OTYETHOCTHU OB DKCIIOPTE U UMIIOPTE B COOTBETCTBHM CO CTATBEM 2.a.ix)

1. PeakTopsl 1 peakTopHOE 000pyAOBaHHUE
1.1. KoMmniekTHbIe siiepHbIEe PpeaKTOPbI
SlnepHple  peakTOphl,  CIIOCOOHBIE  paboTaTh B pEeXHMME  KOHTPOJIHPYEMOI

CaMONOJJCPKUBAOIEHCS LENHOM peaklMM JACJICHUs, HCKIIoYas pPeakTOpbl HYJIEBOM
MOIIIHOCTH, KOTOPBIE ONPENEISIOTCS KaK PEaKTOphl C MPOEKTHBIM MaKCUMAaJIbHBIM YPOBHEM
MIPOU3BO/ICTBA IUTyTOHUS, He npeBbimatomuM 100 rpaMMoB B rof.

INOACHUTEJIbBHOE 3AMEYAHUE

"AnepHblil peakTop" B OCHOBHOM BKJIIOUAET Y3Jbl, HAXOIAIIMECS BHYTPU KOpIyca peakTopa
WM HEMOCPEACTBEHHO TNPHUMBIKAOIMNE K HEMYy, 000pyIoBaHHE, KOTOPOE KOHTPOIHPYET
YPOBECHL MOINHOCTH B aKTHUBHOM 30HC, M KOMIIOHCHTLI, KOTOPBLIC 0OBIYHO coacpikar
TCIUIOHOCHUTCJIb TIEPBOT'O KOHTYpa aKTUBHOHN 30HBI pC€aKTopa, WJIM BCTYNAarOT C HUM B
HGHOCpCI[CTBCHHbIﬁ KOHTAKT WJIU YIIPaBJIAIOT UM.

He mpemnonaraeTcst MCKIIIOYCHHE PEAKTOPOB, KOTOPHIE HAJICKAIIMM 00Opa3oM MOTIHU ObI
MOJIBEPTHYTHCS MOAM(HUKAIMY JIJIs TPOU3BOICTBA 3HAYUTEIHHO OOIBIIETO KOINYECTBA, YeM
100 rpaMMOB  IUIyTOHHSI B TOJ. PeakToppl, mpenHa3Hau€HHblE [Js1 AJUTEIBHOU
SKCIUTyaTallid Ha 3HAYUTEIbHBIX YPOBHSIX MOIIHOCTH, HE3aBHCHMO OT CTENEHH UX
BO3MOXXHOCTEM NPOM3BOACTBA ITyTOHHUS, HE PAacCMaTPUBAIOTCSA KakK 'peakTophl HyJEBOU
MOTIITHOCTH".

1.2. PeakTopHble KOpMyca BbICOKOT0 1aBJI€HUSA

Mertannuyeckiue Kopmyca B cOOpe WM WX OCHOBHBIE YacTH 3aBOJACKOIO H3TOTOBJICHUS,
KOTOpBIE CIICIMANBLHO MPEAHA3HAYCHBI WK MOATOTOBIIEHBI JIJISl pa3MEIICHUS B HUX aKTUBHOM
30HBI SJICPHBIX PEAKTOPOB, KaK OHHU OMpEJCNICHbl B TyHKTe 1.1. BbINIE, M CIIOCOOHEIC
BEIJICPXKUBAThH pabovee JaBlieHUE TEIUIOHOCUTEIS TIEPBOTO KOHTYpa.

IMNOACHUTEJIBHOE 3AMEYAHUE

BerHHH IJInTa KOpIyCa BBICOKOI'O AABJICHUA PCEAKTOpA OXBATBIBACTCA ITYHKTOM 1.2 xak
OCHOBHas, 3aBOACKOI'0O N3rOTOBJICHHUS, YaCTh KOPITYCa BHICOKOI'O NaBJICHUA.

BHyTpeHHMe yacTu peakTopa (Hampumep, MOAJICPKUBAIOIINE KOJOHHBI M IUTHTHl aKTHBHOM
30HBI M JIpyTHEe BHYTPEHHHE YACTH KOPITyca, HAPABJISAIONIAE TPYObI JUIS PEryIHPYIONINX
CTEPIKHE, TETUIOBBIE YKPaHbI, IEPETOPOJIKH, TPYOHBIE PEIIETKH aKTHBHOW 30HBI, ITACTHHBI
mud¢y3opa U T.1.) OOBIYHO IMOCTABIAIOTCS MTOCTABUIMKOM peakTopa. B HEKOTOPBIX cirydasx
orpe/ielieHHbIe BHYTPCHHUE OTIOPHBIC KOMIIOHEHTHI BKJIIOYAIOTCS B M3TOTOBJIICGHUE KOpITyca
BBICOKOTO JaBJICHHS. OTU TMPEIMETHI SBISIOTCS JOCTATOYHO BAKHBIMH C TOYKH 3PEHHS
0e301acHOCTH W HAJICKHOCTH JKCIUTyaTallud PEakToOpoB (M CIEN0BATEIBLHO, C TOUKU 3PEHUS
TapaHTUHHBIX O0S3aTeNbCTB M OTBETCTBEHHOCTH IIOCTABLIMKA PEAKTOpa), YTOOBI HUX
MOCTaBKa BHE PAaMOK OCHOBHOTO COTJIAIIEHHsS O MOCTaBKE CaMOro peakTopa He crana Obl
00bIYHOM TpakTHKOH. [103TOMY, XOTS OTAETbHAS MOCTABKA ATUX YHUKAIBHBIX, CIICIIUATBEHO
NpeIHA3HAYCHHBIX U MOATOTOBJICHHBIX, BAXKHBIX, KPYIHBIX H JJOPOTOCTOSIIMX MPEAMETOB HE
00s13aTeNIEHO OYyIET paccMaTPUBATHCS KakK BBITaaronias u3 chepsl HHTEPECOB, TAKOH CIIOCco0
MOCTaBKH CUUATAETCS] MATIOBEPOSTHBIM.



1.3.

1.4.

1.5.

1.6.

1.7.

ManmmnHbl AJi 3arpy3KH U BBITPY3KHU PEAKTOPHOI'O TOIJINBA

ManwumynsaropHoe 000pyI0BaHNE, CIIEIMATBHO MPeTHA3HAYEHHOE MM MTOATOTOBIEHHOE IS
3arpy3kd WM HW3BICUEHUS TOIUIMBA M3 SACPHBIX PEAKTOPOB, KaK OHHU OIpPEACIICHbI B
nyHkTe 1.1. BpllIE, KOTOPOE MOXKET HCIIONb30BAThCS, KOTJa PEAKTOpP HAXOAUTCS IO
Harpy3KoH, nim 00Ja1aeT TEXHHYECKUMHI BO3MOKHOCTSIMH JUII TOYHOTO MO3UIIMOHHUPOBAHUS
WM OPUEHTUPOBAHHUS, MMO3BOJISIOIUMHU IPOBOJUTE Ha OCTAHOBJIICHHOM PEAKTOPE CIIOKHBIE
paboThl MO TMeperpy3Ke TOIJINBA, MPHU KOTOPBIX OOBIYHO HEBO3MOXKHBI HEMOCPEICTBEHHOE
HAOJIOJICHUE WX TIPSMO# TOCTYT K TOTLTUBY.

PeaKTOprIe YHOpaBJadaOIHUe CTEPKHHA

CTep)KHI/I, CIICOUAJIbHO TIPECAHA3HAYCHHBIC WJIM IOATOTOBJICHHLIC JISI  YIPaBJICHUA
CKOPOCTBHIO PCAKIIUHN B AACPHBIX PCAKTOPAX, KaK OHU OIIPCACIICHBI B ITYHKTC 1.1. BeIIIC.

I[NOSACHUTEJIbBHOE 3AMEYAHUE

Croma e BKIIOYAIOTCS, MOMHMO 4YacTH, IIOTJIONIAIONEel HEHTPOHBI, €€ OIOpHBIE H
MI0JIBECHBIE KOHCTPYKIIMH, €CITH TTOCTaBKa MPOU3BOAUTCS Pa3/IeibHO.

PeaKTOprIe prﬁbl BBICOKOI'O JaBJICHUSA

TpyObl, KOTOpBIE CHENUATBHO MpeHa3HAUYEHBI WM TOJITOTOBIICHBI ISl pa3MElIeHHs B HUX
TOIUTUBHBIX DIIEMEHTOB M TEIDIOHOCHUTENS TIEpBOTO KOHTYpa B peaKkTopax, Kak OHHU
ompeneneHsl B TyHKTE 1.1. BBImIe, mpu padodeM mnaBieHWH, npeBbmaromeM 5,1 Mlla
(740 dyHT/KB. m10#IM).

MupxonueBbie TPYObI

TpyObl wiu cOopku TpPyO W3 METAUIMYECKOrO IUPKOHHUS WM €ro CIUIAaBOB, IO BECY
npesbimatone 500 kr B TedeHue J000ro 12-MecsyHOro Mepuojia, KOTOPhIE CIEIHabHO
MpeIHa3HauYeHbl WM TOATOTOBJICHBI ISl UCIIOIb30BaHUS B PEaKTOpax, KaK OHHU ONPEACIICHbI
B myHKTe 1.1. BBIle, 1 B KOTOPBIX OTHONICHWE IO Becy TadHUS K IUPKOHHIO MEHBIIE
gem 1:500.

Hacocbl nepBoro KOHTypa TenJIOHOCHTeJIsI

Hacocel, cnenmanpHO TpeAHa3HA4YeHHbIE WM IOATOTOBJICHHBIE JUIS  IOAJEPKAHUA
HUPKYJSIIUY TEIUIOHOCUTENIS TIEPBOT0 KOHTYpa SAEPHBIX PEaKTOPOB, KaK OHM OMpEeSCHBI B
nyHkTe 1.1. BoIe.

INOACHUTEJIBHOE 3AMEYAHUE

CrenuansHo NpeAHa3HaYeHHbIE WM MOJArOTOBICHHBIE HACOCHI MOTYT BKJIIOYATh CIIOXKHBIE,
YIUIOTHEHHBIE HMJIM MHOTOKPAaTHO YIUIOTHEHHBIE CHCTEMBI IUIsl MPENOTBPALICHUS YTEUKH
TEIUIOHOCUTENI TIEPBOrO KOHTYpa, TEepMETHYHBIE HACOCBI M HACOCHl C CHCTEMaMH
WHEPLIUAIBHON MacChl. OTO OINpPENETICHHE KacaeTcsl HACOCOB, aTTECTOBAHHBIX IO KIIACCY
NC-1 nnu 5KBUBaJIGHTHBIM CTaHAAPTaM.



2.1.

2.2.

HesinepHble MaTepHaJbl 1JIsl pEaKTOPOB
JeiiTepuil 1 TAKe1as BOAA

Jetitepnii, Tsoxenmas Boma (OKWCh ACWTEpHs) W J000E IPyroe COCIWHCHWE ACUTEpHs, B
KOTOPOM OTHOIIIEHHE AEHTepus K aToMaM Bojoposa npessiiraet 1:5000, npenHa3HaueHHBIC
JUTSL MCTIONIb30BAHMA B SACPHBIX pEakTopax, KaK OHM OIpeeNeHbl B MmyHKTe 1.1. BbIme, B
KoJm4uecTBax, mpessimaronmmx 200 kr atoMoB jgeitepusi il JIFOOOH OJHON CTpaHBI-
rojiyyaTesisi B TeUeHue Jr000ro 12-Mecs4Horo nepuoja.

SnepHo-uncrolii rpagur

I'padut, wMerommii CTENEHb YHCTOTHI BBIIIE S-MHJUIMOHHBIX OOpPHOTO JKBUBAJEHTA, C
TIOTHOCTBIO Gonbie yeM 1,50 r/cM’, MpeaHa3HAYEHHBIH JUIA MCIIONB30BAHMS B SICPHBIX
peakTopax, Kak OHH OIpeleNeHbl B MyHKTe 1.1 BbIIe, B KOJIMYECTBAX, MPEBBIIIAOIINX
3x10" xr (30 MeTprUecKnX TOHH) ISt M0G0 OXHON CTPAHBI-TIONYYaTeN s B TEUCHHE TI000r0
12-MecsigHOTO TIeproIa.

IMPUMEYAHUE

Jna neneil SKCIOPTHOTO KOHTPOJIS TNPaBUTEIBCTBO OMNpEAENseT, OyayT JIM SKCIOPTHHIE
NapTHHA COOTBETCTBYIOIIETO BHIIICYKAa3aHHBIM XapaKTepUCTUKaM IpaduTa HCIOIb30BaTHCS B
AIEPHBIX PEAKTOPAX.

YcranoBkH VI nepepadoTKH 00JyYeHHBIX TOINIMBHBIX 3JIEMEHTOB M 000py/lOBaHmHe,
cIeUaJBLHO MpeJHa3HAYeHHOe HJIH MOAT0TOBJIEHHOE 1151 TOr0

BBOJHOE 3AMEUYAHUE

IMpu mepepaboTKe OOJYYEHHOTO SIEPHOTO TOIUIMBA IUTYTOHMH W ypaH OTACISIOTCS OT
BBICOKOAKTHBHBIX MPOJIYKTOB JIENEHUSA U APYTUX TPAHCYPAHOBBIX 3JIeMEHTOB. /[l Takoro
paszeneHusi MOTyT HCIOJIb30BAaThCA PA3MYHbIE TEXHOJIOTMYeckue mporecchl. OnHaKo co
BpemeHeM npouecc "[lypekc" cram Hanboiee pacnpoCTpaHEHHBIM M MPUEMIIEMBIM. JTOT
IPOLIECC BKJIIOYAET PAacCTBOPEHHE OOJIY4YEHHOIO SICPHOTO TOIUIMBA B A30THOW KHCIOTE C
NOCIEAYIOIIMM BBIACICHUEM YypaHa, IUIyTOHHS M TPOAYKTOB JEJECHUS DSKCTpaKLueH
PacTBOPHUTEIIEM C IIOMOINBI0 TPUOYTHIIdochaTa B OPTaHHUECKOM pa3daBHUTEIE.

TexHomoru4eckre MPOIECCH Ha Pa3IMYHBIX ycTaHOBKax tuma "Ilypexc" aHamorW4Hbl H
BKJIIOYAIOT: HW3MeNbUeHHE OOJyuYeHHBIX TOIUIMBHBIX 3JIEMEHTOB, PacTBOPEHHE TOILINBA,
3KCTPAKIMIO PAaCTBOPHUTENIEM M XpaHEHHE TEXHOJOTHYECKOW KHUIKOCTH. MOXKEeT HMEeThCs
TaKke 000pyIOBaHWE IJsl TEIUIOBOW JEHUTPALMH HHUTpaTa ypaHa, KOHBEPCHH HHTpaTa
IUTyTOHHSI B OKUCHh WJIM METalUl, a Takxke I 0OpaOOTKM KUIKHUX OTXOAOB, COACPKAIINX
MPOAYKTHI JIEJICHUs, 10 TONy4YeHUs (DOPMBI, TPUTOTHON IS TPOJOJDKUTEIHFHOTO XpaHCHHS
WIH 3aXOpPOHEHWS. OnHAako KOHKPETHBIE THIBI W KOH(UTypamus oO0OpYyIOBaHUSA,
BBITIOJTHAIOMIETO 3TH (QYHKIWW, MOTYT pa3iuyarbCcsi Ha pa3IMYHBIX YCTAaHOBKaX THIA
"[Typekc" 1o HECKOJBKUM IPUYHHAM, BKITFOUAsT THITHI ¥ KOJIHMYECTBO 0OJTyUIEHHOTO SIECPHOTO
TOIUTMBA, TMOMJIEKAIIero TepepadoTke, ¥ MpeanojiaraeMblii  MPOIECC  OCAXKIEHUS
M3BJIEKAEMBIX MAaTEPHAJIOB, a TAK)KE MPUHIUITEI 00ecTiedeHns 6e30IMacHOCTH M TEXHUYECKOTO
o0cITyKMBaHUs, IPUCYIITHE KOHCTPYKIIUHN TAHHONH OOCTaHOBKHU.

"YcTaHOBKa I TepepadOTKU  OOJYYCHHBIX  TOIUIMBHBIX — AJIEMEHTOB"  BKJIFOUAET
000py/IoBaHNE W KOMIIOHCHTHI, KOTOpPbhIC OOBIYHO HAXOAATCA B TPSIMOM KOHTAaKTE C
00JIy4YCHHBIM TOIUIMBOM UM OCHOBHBIMH TEXHOJIOTUYECKHMH MOTOKAMH SJIEPHOTO MaTepHaia
Y MPOAYKTOB JCTCHUS, U HEMTOCPEACTBEHHO YIPABJISIOT HMH.
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OTU TpoOIleCChl, BKJIIOYAs TOJHBIE CHCTEMBI Ui KOHBEPCHW ILUTYyTOHHUS M TPOU3BOJICTBA
METAJUTHUECKOTO TUTYTOHHS, MOTYT OBITh HICHTU(HIMPOBAHBI MO MeEpaMm, MPHHAMACMbIM
JUI TIPEJOTBPAICHUS ONMACHOCTEH B CBA3M C KPUTHYHOCTBIO (HAmpuMmep, Mepamu,
CBSI3aHHBIMH C TeOMeTpueii), o0mydeHneM (HampuMep, ITyTeM 3allluThl OT OOJyYeHHS) U
TOKCHYHOCTBHIO (HAIIpUMEP, MEepaMu TI0 yACPKAHHIO).

[IpeameTsl 000pyOBaHMSI, HA KOTOPBIE, KAK CYMTACTCS, PACIPOCTPAHICTCs 3HaYCHUE (hpa3bl
"u o0OpyIOBaHKE, CICIUAIBHO MPEAHA3HAYCHHOES WU MOATOTORICHHOE" NSl mepepaboTKu
O6J'IyLICHHI)IX TOIINIMBHBIX 3JICMCHTOB, BKJIIFOYAIOT:

MamuHbl 415 pyOKH 001y4eHHBIX TOIUVIMBHBIX 3J1€eMEHTOB
BBOJJHOE 3AMEYAHUNE

Ot0 o0o0OpyIOBaHHWE WCHONB3yeTCA JUISI BCKPBITHS OOOJOYKM TOILIMBA C  IIEIBIO
MOCTIEAYIOMIET0 PacTBOPEHHUS OONY4YeHHOTO SAEPHOTO MaTepuaia. Kak mnpaswuio,
WCHOJB3YIOTCA CIENHANTbHO IpeIHa3HauYeHHbIe, CKOHCTPYHPOBAHHBIE IJIsI PyOKM MeTaiia
YCTPOKMCTBA, XOTSI MOKET UCIIOJIL30BATLCS U OoJiee COBEpUICHHOE 000pyI0BaHIEe, HAIPUMEP
Ja3epsl.

JucTtaHuMoHHO ympaBisgemMoe o00OpyloOBaHHE, CIENHANbHO TpeIHa3HAYEHHOE WM
MOATOTOBJICHHOE Ul MUCIIOJIb30BAHUS HAa yCTAHOBKE MO NepepaboTKe, Kak OHa OINpeelieHa
BBILIE, JUIS PE3KH, PYOKHM WIM Hape3KH COOpPOK, IYUYKOB WJIM CTEp)KHEH OOIyYeHHOTO
AJEPHOT'O TOILJIMBA.

AuccosbBepbl
BBOJHOE 3AMEYAHUE

B amcconbBepbl OOBIYHO TOCTyHaeT HM3MeEJbUeHHOE OTpadoTaBlllee TOIUIMBO. B 3Thx
0e30MacHBIX ¢ TOYKM 3pEHHA KPUTUYHOCTH pe3epByapax OOIy4EeHHBIH sAEpHBIN MaTepualn
pacTBopsieTcsi B a30THOM KHCJOTE, M OCTaiomuecs: oOpe3ku 000J0YEK BBIBOIATCS W3
TEXHOJIOTHYECKOI0 OTOKA.

bezomacHple ¢ TOYKM 3peHHS KPUTHYHOCTH pe3epByaphbl (HalpUMep, Majoro Tuamerpa,
KOJIBLIEBbIE WJIM TPSAMOYTOJBHBIE pe3epByaphl), CHENHaIbHO TpeAHa3HaYeHHbIE WIIH
MOJITOTOBJICHHBIE IS MICTIONIb30BaHUS HA YCTAaHOBKE II0 IepepaboTKe, KaK OHH OIMPEIeICHBI
BbIIIE, JUIA PACTBOPEHHUS OOJYyYEeHHOTO SAEPHOTO TOIUIMBA, KOTOPBIE CHOCOOHBI
BBIZICPKUBATh TOPSYYI0, BBICOKOKOPPO3HOHHYIO JKHAKOCTh M MOTYT JUCTAHIIMOHHO
3arpy>»KaThCs ¥ TEXHUYECKH 00CTYKHBAThCS.

IJKCTPAKTOPHI U 000pYAOBaHUE VIS IKCTPAKIIMU PACTBOpHUTEIEM
BBOJJHOE 3AMEYAHUE

B sKCTpakTOphl C pacTBOPUTENEM IOCTYNAeT KaK pacTBOp OOJIyYE€HHOTO TOIUIMBA U3
JMCCOJIbBEPOB, TaK U OPraHUYECKHH PACTBOP, C IOMOIIBIO KOTOPOTO Pa3leNsAioTCs YpaH,
IUTYTOHUH W TIPOAYKTHI AeneHus. O6opymoBaHUe U SKCTPAKIUU PACTBOPHUTEIEM OOBITHO
KOHCTPYHPYETCSl TAKUM 00pa3oM, 4TOOBI OHO YIOBJIETBOPSIIO KECTKUM 3KCILTYyaTallHOHHBIM
TpeOOBaHMAM, TAKUM, KaK JAJTUTEIbHBIN CPOK CITy>KOBI 6€3 TEXHHUECKOT0 00CTy>KUBAHHS UITH
JieTKasi 3aMEHSAEeMOCTb, MPOCTOTa B JKCIUIyaTallMM M YMPaBICHHH, a TaKKe T'MOKOCTh B
OTHOILIEHUH U3MEHEHUS TapaMeTpoB Ipolecca.
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CrenualibHO TIpeJHA3HAYCHHBIE WM TOATOTOBICHHBIE ADKCTPAKTOPHI C PACTBOPHUTEIICM,
TakKue, KaK HACaIOYHbIC WJIH MyJIbCAIIMOHHBIC KOJOHHBI, CMECUTENbHO-OTCTONHBIC aNapaThl
WIN TICHTPOOSKHBIC KOHTAKTHBIC Aammaparbl JJis KCHOJb30BaHHWS HAa YCTAHOBKE IO
00paboTke OONYYEHHOTO TOINIMBA.  ODKCTPAKTOPHI C PACTBOPHUTEIEM JODKHBI OBITH
YCTOWYMBBI K KOPPO3UOHHOMY BO3JIEHCTBUIO a30THOM KHCJOTHI. OKCTPaKTOpPBI €
pacTBOpHUTEIeM OOBIYHO H3TOTABIMBAKOTCS C COOJIIOJCHHEM YPE3BBIYaiHO BBICOKUX
TpeOoBaHuii (BK/IIOYAs TMPUMCHEHHE CIICHUANBbHBIX METOJOB CBAapKW, HMHCIICKIIUH,
o0ecrieueHre U KOHTPOJIb KauecTBa) U3 MaJOyrIePOUCThIX HEPIKABCIOIIUX CTAJICH, TUTAHA,
[UPKOHUS WU IPYTHX BHICOKOKAYECTBEHHBIX MAaTEPUAIOB.

XuMHnuecKne pe3epByapbl VI BbIACPKMBAHUSA I XPAHEHHUS
BBOJJHOE 3AMEYAHUNE

Ha stame skcTpakiuu pacTBOpHUTEIEM 00pa3yloTCsi TPH OCHOBHBIX TEXHOJIOTHYECKUX TTOTOKA
KUAKOCTH. PesepByapsl 1isl BBIACPKUBAHUS WM XPAHEHUS UCIOJB3YIOTCS B AAJbHEHIIECH
00paboTKe BceX Tpex MOTOKOB CIEIyIOIM 00pa3oM:

a) pacTBOp UHCTOrO a30THOKMUCIOIO YypaHa KOHIIEHTPUPYETCS BbIIApUBAHHEM H
MIPOUCXOJUT TIPOLIECC ACHUTpALMHU, I/Ie OH IpeBpallaeTcss B OKCHJA ypaHa. OTOT
OKCH/JI TOBTOPHO HUCIOJIB3YETCA B SJEPHOM TOIIJIMBHOM IMKIIE;

b)  pacTBOp BBICOKOAKTUBHBIX MPOAYKTOB JEIEHUS OOBIYHO KOHLEHTPHPYETCS
BBIIADUBAHUEM W XPaHWUTCS B BUAE KOHLECHTPUPOBAHHOW KHMIAKOCTH.  OTOT
KOHLIEHTPAT MOJKET BIIOCIECACTBUU IPOWUTH BBIIAPUBAHUE WM OBITH MPeoOpa3oBaH B
dbopMy, IPUTOAHYIO U1 XPAHEHUS WIN 3aXOPOHEHHUS;

c) PacTBOp YMCTOIO HUTpATa ILIyTOHUS KOHLUEHTPUPYETCS U XPAHUTCA 1O MOCTYIICHUS
Ha JaJbHEHIINE dTalbl TEXHOJIOIMYECKOro Ipouecca. B "acTHOCTH, pe3epByapsl At
BBIICPKUBAHUS WIM XPAaHEHHsS PACTBOPOB IUIYTOHUS KOHCTPYUPYIOTCSI TaKUM
00pa3zoM, 4TOOBI M30EKaTh CBS3AHHBIX C KPUTHYHOCTBHIO MPOOJIEM, BO3HUKAIOIIUX B
pe3yibTaTe M3MEHEHUH B KOHLIEHTPAaUUU WK (opMe JaHHOTO MTOTOKA.

CrenumalibHO TpeHAa3HAYEHHBIE WX MTOATOTOBICHHBIE PE3EPBYaphl A1 BBIACP)KUBAHUS WIH
XpaHEeHUs! JUI1 WCIIOJIb30BaHMS Ha YCTAHOBKE IO ImepepaboTke OOJYyYeHHOro TOIUIMBA.
PesepByapsl Al  BbIIEpXKHMBaHUS WIM XPaHEHHS MJOJDKHBI OBITh  yCTOWYMBBHI K
KOPpPO3MOHHOMY BO3JEMCTBHIO a30THOM KUCIOTHI. Pe3epByapbl A BBIAECPKUBAHUS WIH
XpaHEHUs! OOBIYHO H3rOTABIMBAIOTCA U3 TAaKUX MaTEepHaloOB, KaK MaJlOyIJIEPOAUCTHIE
HEpKaBEIOIIME CTAJIA, TUTAH WM LIMPKOHUHN UM IPYTUE€ BBICOKOKAYECTBEHHBIE MATEPUAIIBI.
PesepByapsl ans BBLAEP)KMBAHUS WM XPaHEHHWS MOTYT OBITh CKOHCTPYHMPOBAHBI TaKUM
oOpa3oM, 4YTOOBI HMX OKCIUTyaTalldsd M TEXHHUYECKOE OOCIy)KMBAaHHUE MPONU3BOIMINCH
JUCTAHLMOHHO, U MOTYT HMETh CIEIYIOIMe OCOOEHHOCTH C TOUYKM 3PEHUS KOHTPOJS 3a
SIEPHOU KPUTUYHOCTBIO:

1) OOpHBII SKBUBAJIEHT CTEHOK WJIM BHYTPEHHUX KOHCTPYKIMH PaBeH MO MEHbIIEH Mepe
2%, mmbo

2) MITMHIPUYECKUE Pe3epByapbl UMEIOT MaKCUMabHBINA auametp 175 mm (7 AroiiMoB),
b2 ()

3) MPSMOYTOJIbHBIN WJIH KOJBIIEBOU pe3epByap UMEET MAaKCUMAIbHYIO IIUPUHY 75 MM
(3 mrotima).
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CucremMa KOHBEPCHH HUTPATA IUIYyTOHUS B OKCUJ
BBOJJHOE 3AMEYAHUNE

Ha OompmmHCTBE YCTaHOBOK TO TMepepaboTKe O3TOT KOHEYHBIH TIPOIEecC BKIIOYAET
KOHBEPCHUIO pacTBOpa HUTpaTa IUIYTOHHWS B JBYOKHCH IUTYyTOHHs. B 9HCIIO OCHOBHBIX
omepanyii  3TOTO0  TpoIecca BXOJIMAT: XpaHeHHEe H KOPPEKTHPOBKA HCXOTHOTO
TEXHOJIOTMYECKOTO MaTepHaja, OCaKICHHWE W pasJelieHHe TBEpAOH M KHIKOW (Qa3bl,
NpoKaTUBaHue, OOpalleHue C MPOAYKTOM, BEHTHJSLHUS, OOpalleHWe ¢ OTXOJaMH H
yIpaBIeHHUE TPOIIECCOM.

3aMKHYTBIC CHUCTCMBbI, CIICHHUAJIBHO NPE€AHA3HAUYCHHBIC WJIM MMOATOTOBJIICHHBIC I KOHBEPCHUU
HUTpaTa IUIYTOHHS B OKCHJ IUIYTOHHS, B YAaCTHOCTH, O60py,I[OBaHHLIe TaKUM 06p330M,
9TO0BI N30€KATh JOCTHIXKCHUSA KPUTUIHOCTH U PAAUAalMOHHBIX B(b(beKTOB, a TaKXKE CBCCTHU K
MHUHHUMYMY OITAaCHOCTH, CBA3aHHBIC C TOKCHYHOCTBIO.

CucremMa KOHBEPCHH OKCHAA INIYTOHHMA B MeTaJLI
BBOJAHOE 3AMEYAHUE

OTOT mpouecc, KOTOPBI MOKET OBITh CBSI3aH C YCTaHOBKOH 1O mHepepaboTKe, BKIIIOYACT
¢dTOpupoBaHHE JBYOKHCH IUIyTOHHs, OOBIYHO C MPHUMEHEHHEM BBICOKOAKTUBHOTO
¢dTOpUCTOrO BOAOPOIA, C LENBIO MOMyYeHHs (TOpUAa IUIyTOHUS, KOTOPBIH BIIOCIEICTBUU
BOCCTAHABJIMBACTCS C IIOMOIIBIO0 METAIIIMYECKOTO KaJIbIMS BEICOKOH YUCTOTHI [0 TIOTYYEHHS
METaUIMYECKOr0 IUTyTOHUS M (hTopHIa KaiablMsi B BHAE LLIaka. B 4uMcI0 OCHOBHBIX
omepanyii AaHHOrO Ipolecca BXOMAT:  (TOpupoBaHHE (HAampuMep, C IIPUMEHEHUEM
o0opymoBaHUs, COAEp)Kallero OJaropoJHbIe METAUThl MM 3aIIWIICHHOTO MOKPBITHEM W3
HUX), BOCCTAaHOBJIIEHHE MeTalyia (Hampumep, C TPUMEHEHHEM KEPaMHUYEeCKHX THUTIIEH),
BOCCTaHOBJIEHHE IIJIaKa, OOpaIleHne ¢ IPOAyKTOM, BEHTHIIALM, OOpalleHHe C 0TX0aMHu U
yIpaBIeHHUE IPOIIECCOM.

3aMKHy'TBIe CHUCTCMBI, CICHHUAJIBHO TMPEAHA3HAYCHHBIC WKW TOATOTOBJICHHBLIC — JJIA
MMpOU3BOACTBA MCTAJUIMYCCKOI'O IIYTOHUA, B YaCTHOCTH, 060py,Z[OBaHHLI€ TaKUM 06pa30M,
9T0OBI U30€KATh JAOCTHIKCHUSA KPUTUYIHOCTH U PAAUALIMOHHBIX 3(1)(1)6KTOB, a TaKXKE CBCCTHU K
MHWHUMYMY OITACHOCTH, CBA3AaHHBIC C TOKCUYHOCTBIO.

YCcTaHOBKH U1 H3rOTOBJICHHS TOILIMBHBIX JIEMEHTOB

"YcTaHOBKa I U3TOTOBIICHHUS TOTUTUBHEIX JIEMEHTOB" BKIIIOUAET 000PYIOBAHUE:

a) KOTOpOC O6I)ILIHO HaXoOJUTCsa B HCHOCpCZICTBCHHOM KOHTAKTEC C TCEXHOJOI'MYCCKUM
MOTOKOM SIZIPHOTO MaTepualia WM HEMOCPEICTBEHHO 00padaThiBacT €ro, WM Ke
YIPaBIISET UM, UITH,

b)  KOTOpoe repMeTH3UPYET SIEPHBIH MaTepuall BHYTPU 000JIOUKH.

YcraHoBKH /I pa3jie/ieHUusl H30TONOB YPaHa U 000pyl10BaHUe, KPOMe aHAJIMTHYECKUX
npudopoB, ceuaJbHO MpeAHa3HAYEeHHOe WM OAr0TOBJIeHHOE JIsl 3TOr0

[Ipenmetsr 060pyI0BaHUS, HA KOTOPBIE, KAK CUUTACTCSI, PACIIPOCTPaHICTCS 3HaUCHUE (hpa3bl
"o0OpyZoBaHHE, KpPOME aHAJMTHYECKUX NpPUOOPOB, CIEUUATBHO TNpeIHa3HAYCHHOE WU
MOJITOTOBJICHHOE" JUISL Pa3/IelICHUsI U30TOINIOB ypaHa, BKIIIOYAIOT B ce0sl:
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I'a3zoBbIE IIEHTpH(l)yl"H H y3JIbl U KOMIIOHEHTBI, CIICMHAJTBHO NMPEAHAZHAYCHHbIC WJIN
MOATr0TOBJICHHBIE 1JII HCITIOJIB30BAHHSA B Ia30BbIX ueHTpmpyrax

BBOJJHOE 3AMEYAHUNE

I'a3oBas neHTpryra 0OBIYHO COCTOUT M3 TOHKOCTEHHOTO(BIX) NMIMHAPA(OB) TUAMETPOM OT
75 mm (3 mrofima) 1o 400 mm (16 Ar0IMOB) C BEpTHUKAIBHOM IEHTPAIHHOM OChIO, KOTOPHI(€)
noMenieH(bl) B BaKyyM W BpamaeTcsA(foTcsl) ¢ BBICOKOW OKpPY)KHOI CKOPOCTBIO TOpsIKa
300 m/c unm Gonee. st DOCTHXKEHUS! OOJIBIION CKOPOCTH KOHCTPYKIMOHHBIE MaTepHalbl
BpAILAIONINXCS] KOMIIOHEHTOB JIOJKHBI UMETh BBHICOKOE 3HAUYE€HUE OTHOLIEHHS MPOYHOCTH K
IUIOTHOCTH, @ POTOpHAas cOOpKa U, CIIeOBATENBLHO, OTACIbHbIC €€ KOMIIOHEHTHI JOJKHBI
M3TOTOBIIATECS C BBICOKOW CTENEHbI0 TOYHOCTH, YTOOBI pazdanaHc ObUl MUHUMAaIbHBIM. B
OTJIIMYME OT IPYIUX LHEHTpUQYT razosas neHTpudyra 1 odorameHns ypaHa UMeeT BHyTPH
POTOPHOM KaMmephl Bpallalouyocsi(uecs) neperopoaxy(u) B Gopme AUcCKa U HETIOABIKHYIO
cucteMy mnojauu u oteoja raza UF, cocrodiiyro 1Mo MeHbIIed Mepe U3 TpeX OTACIbHBIX
KaHaJOB, /IBa W3 KOTOPBIX COENWHEHBI C JIOMATKaMH, OTXOISIIMMH OT OCH pOTOpa K
nepudepuifHOl YacTH POTOPHOM Kamepbl. B BakyyMe HaxXoAWTCS TakKe PNl BaKHBIX
HEBPALIAIOMINXCS 3JIEMEHTOB, KOTOPBIE, XOTS M UIMEIOT 0CO0YI0 KOHCTPYKIUIO, HE CIIOKHBI B
W3TOTOBJIGHUM W HE HW3TOTOBJSIIOTCS W3 YHHKalbHBIX MaTepuanoB.  LleHTpudyskxHas
yCTaHOBKa, OJHAKO, TpeOyeT OOJNBIIOT0 YKhcia STUX KOMIIOHEHTOB, TaK YTO UX KOJMYECTBO
MOJKET CITY’KUTb BaKHBIM MHINKATOPOM KOHEYHOTO MCITOJIb30BaHMS.

Bpamaromuecsi KOMIIOHEHTBI
a) [ToHBIE pOTOpPHBIE COOPKH:

ToHKOCTEHHBIC IIMITHH/PHI WX PSJ] COSTUHEHHBIX MEXY CO00i TOHKOCTEHHBIX IMIIHH]POB,
W3TOTOBJICHHBIX W3 OJHOTO HJM 0OJiee MaTepualioB C BBICOKMM 3HAUYEHHEM OTHOIICHUS
MPOYHOCTH K TIUIOTHOCTH, YykazaHHbIX B [IOSACHUTEJIBHOM 3AMEYAHUU «
HacTosmeMy paszeny. CoeanMHeHHE IIIMHAPOB MeXIy co00il ocyluecTBisercss IpH
MOMOIIHM THOKUX CHUIBb(OHOB MJIM KOJel, OnucaHHbIX B yacTH 5.1.1. ¢) Hmwke. CoOpaHHBIH
pPOTOp HMEEeT BHYTPEHHIOIO(ME) TMEpPeropoaKy(d) M KOHILEBBIC Y37bl, ONHCAHHBIE B
gactsx 5.1.1. d) u e) mmwke. OpHako MonHAs cOOpKa MOXKET OBITh TIOCTABJICHA 3aKA34YHKY B
YaCTUYHO COOpaHHOM BUJE.

b) PotopHbie TpyOHI:

CrnenmanbHO TIpPEeNHA3HAYEHHBIE WM TIOJATOTOBJICHHBIE TOHKOCTCHHBIC ITWIMHIAPHI C
tonmmHoM ctenku 12 mm (0,5 mrofiMa) mnu MeHee, AuaMmerpoM oT 75 mm (3 mroiima) 1o
400 MM (16 mI0MOB), HM3TOTOBJICHHBIE W3 OJHOTO WU 0oJieeé MAaTepUANOB, HMMEIOIINX
BBHICOKO€  3HAYCHHE  OTHOIICHHA  MPOYHOCTH K  IUIOTHOCTH,  YKa3aHHBIX B
[NOACHUTEJIBHOM 3AMEYAHUU x HacTosieMy pa3ieny.

C) Komnpua wim cunbhoHs:

KomnoHeHTsI, cienuanbHO peqHa3HauYeHHbBIE WIIN MTOITOTOBIIEHHBIE /ISl CO3/IaHMS MECTHOM
OTNOPHI JJII POTOPHOW TPyOBI WM COeOWHEHUS psga poTopHBIX TpyOd.  CubdoHBI
MIPEICTABIISIOT COOOM KOPOTKHE ITMIIMHIPHI ¢ ToymuHOW cteHku 3 MM (0,12 mroiima) mmm
MeHee, auamerpom ot 75 mm (3 mroiima) mo 400 MM (16 n10¥MOB), UMEIOIINUX OAWH TOdp H
W3TOTOBJICHHBIE W3 OJHOTO W3 MAaTepUalioB, MMEIOIIUX BBICOKOE 3HAUYEHHE OTHOIICHHS
MPOYHOCTH K TIUIOTHOCTH, YykazaHHbIX B [IOACHUTEJIBHOM 3AMEYAHUU «
HaCTOSIIEMY pa3fieny.
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d)  Ileperoponku:

Komnonentsl B ¢gopme aucka auamerpoM oT 75 MM g0 400 mm (ot 3 1o 16 mroiiMoB),
CIIEIHABHO TIPeIHA3HAYCHHBIC WJIW TOATOTOBJICHHBIEC I yYCTAHOBKH BHYTPH POTOPHOM
TpyOBI IICHTPUDYTH C METBI0 H30JUPOBAThH BEITYCKHYIO KaMepy OT TJIABHOH pa3IeluTeIbHOMN
KaMephbl ¥ B HEKOTOPBIX CIyYasX IS yJIydIIeHUs mupKyssuu raza UF6 BHyTpu riaBHOM
pa3enuTeNsHON KaMephl POTOPHON TPYOBI M M3TOTOBIICHHBIC M3 OJHOTO W3 MAaTEepPHAIOB,
MMEIOIIUX BBICOKOE 3HAYECHHE OTHOIICHUS TPOYHOCTH K IUIOTHOCTH, YKa3aHHBIX B
[MOACHUTEJIBHOM 3AMEUYAHUU x HacTosieMy pa3ieny.

e) BepxHue/HI>KHIE KPBIILIKU:

KomnonenTs! B ¢opme mucka auamerpom oT 75 mm (3 mroiima) mo 400 mm (16 mroiiMoB),
CIICITHANBPHO TIpeAHA3HAYCHHBIC WM TIOJATOTOBJICHHBIE TaKWUM O0pa3oM, dYTOOBI TOYHO
COOTBETCTBOBATh AMAMETPY KOHIIOB POTOPHOM TpyOHBI U Omaromaps 3toMy yaepkuBath UFg
BHYTpH €€. DTHU KOMIIOHEHTBI MCIIOJB3YIOTCS JIs TOTO, YTOOBI MOAICPKUBATh, YACPKUBATD
WM COAEPKaTh B ce0e KaK COCTABHYIO 4YacTh 3JEMEHThI BEPXHErO MOALIUIIHHUKA (BEPXHSS
KPBIIIKA) WM CIY)KUTh B KA4eCTBE HECyIIed 4YacTH BpAIIAIOIIUXCS AJIEMEHTOB
3JICKTPOJIBUTATES] W 3JCMCHTOB HW)KHETO TMOMAIIUIHMKA (HIWKHSS — KPBINIKA), U
W3TOTOBJIIIOTCS U3 OJHOTO W3 MaTepPUANIOB, MMEIONIMX BBICOKOE 3HAYCHUE OTHOIICHHS
MPOYHOCTH K TIUIOTHOCTH, YykazaHHbIXx B [IOACHUTEJIBHOM 3AMEYAHUUN «k
HACTOSIIEMY pa3feny.

[NOSACHUTEJIbHOE 3AMEYAHUE
Jna Bpamarommxcsi KOMIIOHEHTOB IEHTPU(YT NCTIONB3YIOTCA CIIEAYIOIINE MAaTEPHATIBL:

a)  MapTEHCHTHOCTApEIOIINE CTalld, UMEIOIINE MaKCHMAaIbHBIH Mpefea MPOYHOCTH Ha
pactsoxenne 2,05 x 10° H/m® (300 000 byHT/kB. mroiim) wiu Gonee;

b)  amOMUHHEBBIC CIIABHI, UMEIOIINEC MAKCUMaIbHBIN TPeIei MPOYHOCTH Ha pacTshHKeHUE
0,46 x 10° H/M* (67 000 pynT/kB. aroiim) umm 6ornee;

c) BOJIOKHUCTBIE (HUTENOMOOHbIE) MaTepHhalibl, NPUTOAHBIE [UIS WCIOJB30BAHUS B
KOMIO3UTHBIX CTPYKTypaX M HUMEIOIINe 3HAa4YeHHsS YIEeNbHOTO MOIYJS YIpPyrocTH
123x 10°M mim Gomee M MAaKCHMATbHOrO YIEIBHOrO Mpeaeia IPOYHOCTH Ha
pactsoxerne 0,3 x 10° win Gomee ("'yaenbHBI MOLYIb YIPYrocTH" - 5TO MOIYIIb
IOnra B H/M’, neneHHbli Ha ynenbHbI Bec B H/M’; "MaKCHManbHBIH y/e/IbHBI
npeaea MPOYHOCTH Ha pacTsbkeHHWe" - 3TO MaKCHMAallbHBIM Mpeaen MPOYHOCTH Ha
pacTsHKCHHE B H/Mz, JICJICHHBIN Ha YJICIbHEIN BEC B H/VE.

CtaTH4ecKkue KOMIOHEHThI
a) [ToaIMMIIHUKNA ¢ MAaTHUTHOM NOIBECKOM

CrienManbHO MperHa3sHAYSHHBIE WM MTOATOTOBJICHHbBIE ITOALIMITHUKOBBIE Y3JIbl, COCTOSIIHE
U3 KOJIBIIEBOTO MAarHMTa, IIOJBEIICHHOI0 B 000iMe, copeprkaleil neMndupyomyo cpery.
Ob6oiima wmsroraBimmBaercss u3 croiikoro k UFs martepmama (cm. [IOSACHUTEJIBHOE
3AMEYAHUE k pazgeny 5.2.). MarauT coeAnHSETCS C IMOJIOCHBIM HAaKOHEYHHKOM WIIH
BTOPHIM MarHUTOM, YCTAHOBJICHHBIM Ha BEpXHEH KpBIIIKe, ONMucaHHOil B paszmene 5.1.1. e).
Marsut MOXeT UMeTh (OpPMY KOJIbIa C COOTHOLICHHEM MEXKAY BHEIIHUM W BHYTPEHHUM
JUaMeTpamMH, MEHBIIUM MO paBHBIM 1,6:1. MarHur MOXeT UMeTh (opMmy,
obecneunBaronyo HadaneHyr nponunaemocts 0,15 'm/m (120 000 enuann CI'C) wnwm
Oornee, WM OCTATOYHYIO HAMarHUYEHHOCTH 98,5% nnun Oornee, WM Npor3BeCHNE HHAYKIUH



HA MAaKCHMAIbHYIO HAMpsDKEHHOCTh mons Gomee 80 k/x/m® (107 I'c.d). Kpome 0ObIYHBIX
CBOWMCTB MaTrepuana, HeoOXOAMMBIM TPEIBAPUTENLHBIM YCIOBUEM SIBISIETCS OTPaHHYCHHE
odYeHb MajsIMK Jorryckamu (MeHee 0,1 MM wm 0,004 mroiimMa), OTKIIOHSHUST MAaTHATHBIX OCEH
OT TEOMETPUIECKHX Oceil i obeciieueHrne 0co00if TOMOTeHHOCTH MaTepraia MarHnuTa.

b) [onmmmankn/nemmdepsr:

CrenuaibHO TpeHa3HAYCHHbIE WM TOATOTOBJIEHHBIE MOMIIMITHUKH, COJEprKalline y3el
OCB/YIJIOTHUTENILHOE KOJIBII0, CMOHTHPOBaHHBIN Ha AeMrdepe. Och 0OBIYHO NpEACTABISET
co00# Bal W3 3aKaJCHHOW CTalM C OAHWUM KOHIIOM B (popme momycdepsl, U cO CpeACTBaMH
MIOJICOEIMHEHUS] K HWKHEH KpBIlIKe, omucaHHOW B pasmene 5.1.1.e), Ha apyrom. Bain,
OJTHAKO, MOXET OBITh COCJWHEH C THUAPOAMHAMHUYECKHM MOJIIMIHUKOM. Komblo umeer
dopMmy TabneTku C MOIycPEepUuecKUM YIIyOJeHHeM Ha OJHOW IOBEpXHOCTH. OTH
KOMITOHEHTHI YacTO [IOCTAaBIIAIOTCS OTACIBHO OT Aemiidepa.

c) MonekysapHbIe HaCOCHI:

CrienManbHO TpeTHa3HAYCHHBIE WJIM TOATOTOBIICHHBIC LWJIMHIAPHI C BBITOYCHHBIMH HIIH
BBIJJABIICHHBIMA BHYTPU CIUPAIGHBIMH KAaHABKAMH W C BBICBEPJICHHBIMH BHYTPH
OTBepCTHsIMUA. THIOBBIMH pa3MepaMH SBISIIOTCS CIEAYIOIINE: BHYTPEHHUI ITUaMeTp OT
75 mm (3 mroiima) o 400 mm (16 aroiimoB), Tonmuaa cterku 10 mum (0,4 mrotima) uinu Gonee,
C JANWHOW, paBHOW AuameTpy wnu Oosbmie. KaHaBku OOBIMHO HMEIOT NPSMOYTOJBHOE
noriepevHoe cedeHue u rryouny 2 mm (0,08 mroiima) wu Gonee.

d) CraTopbl ABUTATEIICH:

CrnenmansHO TpeIHAa3HAYCHHBIC WM IOATOTOBJICHHBIC CTATOPHI KOJBIEBOH (HOPMBI It
BBICOKOCKOPOCTHBIX MHOTO(a3HBIX TUCTEPE3UCHBIX (WM PEaKTHBHBIX) DJICKTPOJIBUTATEIICH
MEPEeMEHHOI0 TOKa JIJISI CHHXPOHHOH pabOTHI B YCIOBUSX BaKyyMa B JIMAlla30HE YacTOT
600-2000 I'y u B nuana3one monfHocTei 50-1000 BA. Craropbl cocTosT U3 MHOrO(a3HbIX
00MOTOK Ha MHOTOCJIOMHOM >KEJIE3HOM CEpACUYHUKE C HU3KUMH MOTEPSIMH, COCTOSIIEM W3
TOHKHUX IUIACTUH, 00bIYHO TomuHOM 2,0 MM (0,08 mroiima) Hau MeHee.

e) Kopmyca/mpuemuanku neHTpudyru

KoMITOHEHTHI, CrieITMabHO TTPeIHA3HAUYCHHBIC FITA MTOATOTOBICHHBIC U pa3MEIIESHUS B HUX
CcOOpKHU POTOPHOU TPYOBI ra3oBoii eHTpudyru. Kopiryc cocTOUT U3 KECTKOro MUIMHIPA C
tonmmHOM creHku o 30 MM (1,2 mroiiMa) ¢ MPErU3uOHHO 00pabOTAHHBIMUA KOHIIAMU IS
YCTAaHOBKM TMOJUIMITHUKOB W C OJHUM WJIM HECKOJbKMMHU (raHIaMu JUis MOHTaXa.
O06paboTaHHBIE KOHIIBI MapaJUICIbHBI IPYT APYTY W TEPICHIUKYISIPHBI MPOIOIBHON OCH
muHApa B npenenax 0,05 rpagyca nnm meHee. Kopryc MOXeT Takxke MpeacTaBiIsTh OO0
KOHCTPYKITHIO SYEHUCTOTO THITA JUISI pa3MEIICHUS B HEM HECKOJIBKHX POTOPHBEIX TpPYO.
Kopryca m3roraBnmBaroTcs U3 MarepualioB, KopposuecTonkux k UFg, miam 3ammimarorcs
MOKPBITHEM U3 TAKMX MaTepPHAIIOB.

f) JloBymikwu:

CrienManbHO MpeJHa3HAYEeHHbIE WM MOATOTOBICHHBIE TPYOKH BHYTPEHHHM AWAMETPOM 10
12 mm (0,5 mroiima) st m3Bneuenns raza UF u3 poropHoii TpyOsI o MeTony TpyOku [TuTo
(T.e. c OTBEpCTHEM, HANIPaBJICHHBIM Ha KPYTOBOM IIOTOK ra3a B pOTOpPHOIl TpyOe, K Ipumepy,
MMOCPEJICTBOM M3ruda KOHIIA pPaJAWalbHO PACIONOXKEHHOW TPYOKH), KOTOpPBIE MOKHO
MPUKPENUTh K IIEHTPAJbHOW CHCTEME W3BJeYeHUs ra3a. |pyOKM H3TOTOBJICHBI U3
MaTepualloB, KOppo3uecTorkux K UFq, niy 3alUInaroTcs MOKPBITUEM U3 TAKMX MaTEPHAJIOB.



5.2.

5.2.1.

5.2.2.

CHeIIHaJ'leO Hpe)lHaSHa‘IEHHbIe HJIH NOATOTOBJICHHBIC BCIIOMOraTe¢JbHbIC CHCTCMBbI,
oﬁopynonaﬂne N KOMIIOHEHTHI AJId UCIIOJb30BaHUA Ha Fa3OIIeHTpI/I(l)y)KHO]7] yCTaHOBKe
0 000TraleHuI0

BBOJHOE 3AMEYAHUE

BcenomorarenbsHble CHCTEMBI, 000pyAOBaHNE M KOMIIOHEHTHI Ta30IEHTPU(YKHON yCTaHOBKH
0 00OTAIIEHUIO MPEACTABIIAIOT COOOM CHCTEMBI yCTAaHOBKH, HeoOXoaumbIe s monadn UFg
B LEHTPUQPYTH, JUIA CBSI3M OTAEIBHBIX LEHTPH(YT MexIy co0Oi ¢ Lenblo 0Opa3oBaHUA
KackaJoB (WM CTyleHel), 4ToObl JOCTHYh Oojiee BBICOKOTO OOOTalIeHUS U H3BIICYD
"mponykt" u "xBoctel" UFs u3 nenrpudyr, a takxke o0OpymoBaHHE, HEOOXOOUMOE IS
NpUBEACHUS B AEHCTBHE LEHTPUQYT WK ATl yIPaBICHHUS YCTAaHOBKOM.

O6pryH0 UF¢ mcmapsiercss W3 TBEPABIX BEIIECTB, MOMEMIEHHBIX BHYTPH ITOJOTPEBAEMBIX
aBTOKJIAaBOB, W TIOJaeTCI B Ta3000pasHOi ¢opMe K IEeHTpUPyraMm dUepe3 CHCTEMY
KOJJIEKTOPHBIX TpyOompoBomoB kackaxa. "Ilpoaykt" m "xBoctel" UFg, mocTymatome u3
]_IeHTpI/I(l)yr B BHUEC Fa3006pa3HBIX IIOTOKOB, TaKXK€ MPOXOAAT Y€PE3 CUCTEMY KOJIJIEKTOPHBIX
TpyOOIPOBOIOB Kackala K XOJOAHBIM JIOBYIIKaM (pa0OTarolM TPU TEeMIIEpPaType OKOJIO
203 K (-70°C)), rae OHHM KOHAEHCHUPYIOTCS M 3aT€M IIOMEINAIOTCS B COOTBETCTBYIOIIUE
KOHTCHHEPBI ISl TPAHCIOPTHPOBKHU WJIM XpaHEHUs. Tak Kak yCTaHOBKA IO OOOTaICHUIO
COCTOMT M3 MHOTHX ThICS4 LEHTpU]Yr, COOpaHHBIX B KacKaibl, CO3JAIOTCA
MHOTOKHIIOMETPOBBIE KOJJICKTOPHBIE TPYOOIPOBOIbI KACKAJIOB C THICSYaMH CBApHBIX IIIBOB,
mpudeM CcXeMa OCHOBHOW YacTH WX COCJUHEHHH MHOTOKPAaTHO IIOBTOPSIETCA.
OGopynoBaHne, KOMIIOHEHTHI ¥  CHUCTEMBI TpyOOIPOBOJOB  HM3TOTABIMBAIOTCS C
COOJTI0IEHNEM BBICOKHX TPeOOBaHUH K BaKyyM-TUIOTHOCTH U YHCTOTE 0OPabOTKH.

Cucrtembl nogaun/cucremMsbl 0TBoAA "'mpoaykra' u ""xBocToB"

Cneunaano NpE€AHA3HAYCHHBIC WM IIOATOTOBJICHHBIE TEXHOJIOTHYCCKUE CHUCTEMEIL,
BKIIIOYAKOIIUC:

MUTAIOIINE aBTOKJIABBI (MJIM CTaHIMM), MCIOJb3yeMble s nogaun UFg B kackazpl
ueHtpudyr npu nasneruu 10 100 klla (15 dyHT/KB. AroiiM) U npu ckopoctu 1 kr/4u
niu ornee;

JecyOauMaTopbl (MM XOJI0AHBIE JIOBYIIKH), HCHIONb3yeMble 1is BeiBeneHus UFq u3
kackajoB rpu gasienuu 1o 3 xlla (0,5 ¢pynt/kB.moiim). JlecyOmumaTopbl criocoOHBI
oxnaxaarbes 10 203 K (-70°C) u narpeBatbes 10 343 K (70°C);

craHmu 'mpoaykra" W "xBocToB", wucnonb3dyemble s nepemenieHuss UFg B
KOHTEUHEPHI.

OTa ycTaHoOBKa, 000pyJ0BaHUE U TPYOOIPOBOABI MOJHOCTHIO M3TOTABIMBAIOTCS U3 CTOMKUX
k UF¢ MarepuanoB wnmm 3amumarorcs nokpbitueM u3 Hux (cm. I[TOSACHUTEJIBHOE
3AMEYAHUE k panHOMy pa3zeny) ¢ COOJIOIEHHEM BBICOKMX TpeOOBaHHMH K BaKyyM-
TUTOTHOCTH M YHCTOTE 00PabOTKH.

MamuHHbIE CHCTEMbI KOJJIEKTOPHBIX TPYOONPOBOIOB

CrenmanbHO IpenHa3sHAYEHHbIE WM IOATOTOBJICHHBIE CHUCTEMBI TPYyOONPOBOLOB H
KoyiekTopoB ansi  ynaepxkaHusi UFg BHYTpHM UeHTpUQYKHBIX KackagoB.  OJTa CeTh
TpyOOIIPOBOIOB OOBIYHO TPEACTABIsET COO0OW CcHCTeMy C "TpPOHWHBIM" KOJJIEKTOPOM, H
Kaxaas LeHTpudyra COeJUHEHA C KaXIbIM U3 KOJUIeKTopoB. ClemoBaTenbHO, cxema
OCHOBHOW YaCTH MX COEIMHEHHS MHOTOKPAaTHO MOBTOPSIETCS. OHa MOJIHOCTBIO
nsrorasiuBaercs u3 crolkux k UF marepuanos (cM. [IOSACHUTEJIBHOE 3AMEYAHUE
K HAcTOsAIIEMY pasenly) ¢ cOONIOICHHEM BBICOKMX TPeOOBaHMH K BaKyyM-IIOTHOCTH H
qrcTOTe 00pabOTKH.
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5.2.3.

5.2.4.

5.3.

Macc-cnekTpoMeTpbl/UcTOUYHUKUA HOHOB AJs1 UF

CriennalibHO TIpeJiHAa3HAYeHHBIE WM TIOATOTOBJICHHBIE MAarHUTHBIE WIIM KBaJIPYIIOJIEHBIC
MacC-CIEKTPOMETPHI, CIIOCOOHBIE MPOU3BOIUTE MPSMON 0TOOp MpoO IomaBaeMol Macchl,
"mpomykra" mimm "XBOCTOB" HM3 Ta30BBIX MOTOKOB UFg m obOmamaromiie MOJHBIM HabOpOM
CIIEIYIOIINX XapaKTEePHUCTHK:

1. yAenIbHas pa3peniarolas cCocoOHOCTh o Macce cBbimie 320;

2. CoACpKAaT HCTOYHUKHM HOHOB, H3TOTOBJICHHBIC H3 HHUXpOMa WIA MOHCIA WA
3alIUIICHHBIC TOKPBITUEM U3 HUX, HJIN HUKCIIUPOBAHHBIC,

3. COACPIKAT MOHU3AIIMOHHBIC HCTOYHUKHU C 60M6ap,I[HpOBKOI>'I QJICKTPOHAMMU,

4. COJepKaT KOJJIEKTOPHYIO CUCTEMY, IPUTOAHYIO U H30TONHOTO aHAIH3A.
IIpeoGpa3oBaTesin 4aCTOTHI

[IpeobpazoBareny YacTOTHl (TakKe W3BECTHbIE KaK KOHBEPTOPHI WM HHBEPTOPHI),
CIICITUATBHO TIpeTHA3HAYCHHBIC WM MOATOTOBJICHHBIC JJISl MUTAHUS CTAaTOPOB IBUTATENCH,
ONpe/IeNICHHbIX B moAmnyHkTe 5.1.2. d), WM YacTH, KOMIIOHCHTBHI U TOJCOOPKH TaKuX
npeoOpa3oBaresieil YacTOThI, 00JIA/IAI0IIUE TOJIHBIM HA0OPOM CIICAYIONINX XapaKTEPUCTHK:

1. MHorodasHblii Bbxo B quanazone ot 600 no 2000 I';

2. BBICOKasl CTaOMIIBHOCTH (co cTabmnm3anueit yacToTsl stydiie 0,1%);
3. HU3KHE HEeNIMHEeHbIe neKakeHus (MeHee 2%);

4. KOX(PHUIMEHT TOJIe3HOT0 AercTBuUs cBblie 80%.

[NOACHUTEJIBHOE 3AMEYAHUE

IlepeunicnenHoe BbIIe O00OPYZOBaHUME BCTYNMAaeT B HEMOCPEACTBEHHBIH KOHTakT C
TexHoJorndeckuM razoM UF¢ miam HemocpenCTBEHHO ympasisieT paboTold HEeHTpuyr u
MPOXOXKAECHHEM Ta3a OT UEHTPU(YIU K HeHTpUdyre U U3 Kackaaa B KacKal.

Kopposuecroiikue k UFg MaTepualibl BKJIIOYAIOT HEPXKABEIOIIYIO CTajb, AJIIOMUHHM,
ATFOMHUHNEBBIE CIUTaBbI, HUKEIb WM CIUIaBHI, coxeprkamme 60% 1 Oonee HUKETS.

Crnenna/ibHO TpeAHA3HAYCHHbIC MM IMOATOTOBJICHHbIE COOPKM M KOMIIOHEHTBI ISl
HCNOJb30BAHMA NMPHU razoaudPy3noHHOM 000rameHnu

BBOJAHOE 3AMEYAHUE

ITpu razogudy3noHHOM METOnE pa3lesieHHsI H30TONOB ypaHa OCHOBHON TEXHOJIOTMYECKOU
COOpKOW SBJISIETCS CTIEIUANBHBIA TOPUCTHIA Ta30au(Py3HOHHBIA Oapbep, TEII00OMEHHUK
Ul OXJIAXKICHHS Tra3a (KOTOpPBIH HarpeBaeTcsi B MPOLECCE CXKATHUs), YMIOTHUTEIbHBIC
KJIamaHbl W PETYJIMPYIOLIME KIalaHbl, a TaKKe TPyOOIPOBOIBL. ITockoneky B
razoandy3noOHHON TEXHOJIOTMH HcHois3yercs mectudropucteii ypan (UFg), Bce
obopynoBaHue, TpyOONPOBOIBI W IMOBEPXHOCTH HM3MEPHUTENBHBIX TPUOOPOB (KOTOpEIC
BCTYMAIOT B KOHTaKT C ra3oM) JIOJDKHBI MU3TOTABIHMBATHCS W3 MATEPHAIOB, COXPAHSIOMINX
crabunsHOCTh npu KoHTakTe ¢ UFq. T[azonuddysnonHast ycTaHOBKa COCTOMT U3 PAJa TaKUX
cOOpOK, Tak 4YTO HUX KOJMYECTBO MOXKET OBITh Ba)KHBIM I[OKa3aTeleM KOHEYHOTO
npeAHa3HauYeHHS.
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5.3.1.

5.3.2.

5.3.3.

5.3.4.

5.3.5.

I'azonudgpyznonnnie 6apbephl

a) CrienuanbHO TpeHA3HAYCHHBIC WM TOATOTOBICHHBIC TOHKHE, MOPUCThIE QUIBTPHI C
pasmepom mop 100-1000-A (anrcrpem), Tonmmuoit 5 MM (0,2 M0iiMa) UM MeHbIIe, a [
TpyOuaTeix dopm mmamerpom 25 MM (1 moliM) WM MEHBINE, W3TOTOBICHHBIC W3
METAJUTMYECKUX, TIOJMMEPHBIX MM KepaMHUUECKUX MaTepuanos, kopposuecToikux k UFg, u

b) CIICUAJIbHO IOATOTOBJICHHBLIC COCAMHCHHA WJIM IMOPOMIKW JISI U3TOTOBJICHUA TAKHUX
q)HJIBTpOB. Takue COCAMHCHHUA U MOPOIIKH BKIOYAIOT HUKEJIb WKW CIUIABbI, COACPIKAIIUC
60% wnu Oonee HUKEINs, OKCUA amroMHHUS WK croiikue K UFg momHoCThIO TOpUpOBaHHBIE
YTJIEBOJAOPOIHBIE MOJMMEPH ¢ YUCTOTOM 99,9% wmnm Oosee, pazMepoM 4YacTHIl MEHee
10 MKM W BBICOKOM OJHOPOAHOCTBIO YacTUL II0 KPYMHOCTH, KOTOPBIC CHELHAIBHO
MOATOTOBIICHBI I U3TOTOBJICHUS ra30an(dy3HOHHBIX OapbepoB.

Kameps! nuddysopos

CrienanbHO TpeJHAa3HAYCHHBIE WM IOJrOTOBJICHHBIC TePMETUYHBIC IIHIHHAPHYECKHE
cocynel nuamerpom 6oiee 300 mm (12 mroiiMoB) u muymmHOM 6omee 900 mm (35 mroiiMOB), UiTH
NpPSIMOYTOJIBHBIE COCYABl CPaBHUMBIX pa3MepoB, HMMCIOIIME OJWH BIYyCKHOW W JBa
BBITYCKHBIX MaTpyOKa, IUaMeTp KaXKAOro M3 KOTopelx Oomee 50 MM (2 mioiima), mis
MOMeEIlleHHss B HUX ra3ogud@y3uoHHBIX OapbepoB, M3roTOBICHHBIE U3 cTOMKMX K UFg
MaTepHaIoB WM 3alUIIeHHbIC TIOKPHITHEM U3 HUX, U NpelHa3HaYCHHBIC AJISl YCTAaHOBKH B
TOPU30HTAIBHOM WJIM BEPTHKAJIBHOM MOJI0KEHUH.

Komnpeccopbl u razonyBku

CrenuanbHo TpegHa3HAuYeHHBIE WM IOATOTOBICHHBIE OCEBBIE, LEHTPOOEKHBIE WIH
00BEMHBIE KOMIIPECCOPBI, MITH Fa30yBKH C IPOU3BOIMTENLHOCTBIO HA BCOoce | M°/MUH MM
oonee UFs u ¢ naBneHneMm Ha BBIXOjE a0 Heckonbkux coreH klla (100 ¢yHT/KB. mroiim),
IIpeHa3HAYEHHBIE JUIS TOJITOBPEMEHHOM 3kcIuryaTtanuu B cpene UFg ¢ anekTpoasurarenem
COOTBETCTBYIOIIEH MOIIHOCTH WM ©Oe3 Hero, a Takke OTIeNbHble COOpPKH TakKuxX
KOMIIPECCOPOB U Ta30AyBOK. OTH KOMIIPECCOPHI U T'a30[yBKH HMEIOT Iepenaj JaBIeHHs
oT 2:1 no 6:1 u u3rorapnuBarorcs u3 croikux Kk UFq MaTepranoB uiu NOKpHIBAIOTCS UMH.

YioTHeHus: BpallalIuXCcHd BajJI0B

CrenuanbHO  IpeAHA3HAUYCHHbIE WM  IIOJrOTOBJICHHBIE BaKyyMHbIE  YIJIOTHEHUS,
YCTAHOBJICHHBIE HAa CTOPOHE IIOJAa4d M HAa CTOPOHE BBIXOAA JUIS YIUIOTHEHHs Baia,
COEIMHAIOIIETO POTOP KOMIIpPECCOpa WM Ta30AdyBKH C NPUBOAHBIM JIBUTaTEIEM, C TEM
YTOOBI 00ECIIeUNTh HAIeKHYIO0 T€pPMETHU3AIINI0, TPEAOTBPALIAIOIIYI0 HATEKaHHE BO3/lyXa BO
BHYTPEHHIOIO KaMepy KOMIIpeccopa WM ra3ofyBku, koropas HamosHeHa UFq. — Takue
VIUIOTHEHUSI OOBIYHO NPOEKTHUPYIOTCS Ha CKOPOCTh HaTeKaHusi OydepHOro rasa MeHee
1000 cv*/muH (60 mroiiv’/Mun).

TenmoooMennukn 19 oxaaxkaenust UF

CrienManbHO MIpeJHa3HaYeHHbIE WM OATOTOBICHHBIE TEJI000MEHHUKH, U3 OTOBJICHHbIE U3
croiikux K UFg MaTepranoB mim MOKPHITHIE UMH (32 UCKIIIOUYEHHEM HEpKaBeIOIIe CTaln),
WIM MeJbl0, WJIM JIIOOBIM COYETAaHHEM O3THUX METAJIOB M PACCUUTAHHBIE HAa CKOPOCTB
W3MEHEHWUsI TaBJICHUs, onpenensomero yreuky, menee 10 I1a (0,0015 ¢pyHT/KB. At0iiM) B yac
npu nepenaze aasienus 100 kIla (15 pyHT/KB. q10iiM).
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54.

5.4.1.

5.4.2.

CHeIIHaJ'leO Hpe)lHaSHa‘IEHHbIe HJIH NOATOTOBJICHHBIC BCIIOMOraTe¢JbHbIC CHCTCMBbI,
oﬁopynonaﬂl/le )/ § KOMIIOHCHTHBI JJId HUCIIOJb30BAaHUA l'[p]/l Fa3021H(l)(l)y3I/IOHHOM
o0orameHuu

BBOJHOE 3AMEYAHUE

BcriomorarenbHble  CHCTEMBI, OOOpY/IOBaHHUE M KOMIIOHEHTBI sl ra30audQy3noHHBIX
YCTaHOBOK 10 OOOTAIllEHUIO MPEACTABISAIOT COO0 CHCTEMBl yCTaHOBKH, HEOOXOJUMBIE IS
nonaun UF¢ B razomuddy3uonHyo cOOpKyY, JUIS CBA3H OTICIILHBIX COOPOK MEXIy COO0H u
oOpazoBaHusi KackaloB (WJIM CTyNEHeW) C LeNbl0 IOCTENEHHOTO IOCTHXEHHUs Oonee
BBICOKOTO oOoramenus u u3BnedeHus: "mpoaykra" u "xBoctoB" UF¢ u3 nuddysznonHbx
KacKaJoB. BBHIY BBHICOKOMHEPIMOHHBIX XapaKTEPUCTHK AU Y3HOHHBIX KacKaloB JiroOoe
IpepbIBaHue MX PabOTHI, OCOOEHHO MX OCTAHOBKA, IPUBOISAT K CEPbE3HBIM MOCIEACTBHUSIM.
CrnenoBaTtenbHO, Ha ra3onu(@y3MOHHON YCTaHOBKE BA)KHOE 3HAUYEHHE HMEIOT CTPOroe U
IOCTOSIHHOE NOJIEP’KaHUE BaKyyMa BO BCEX TEXHOJOIMYECKHX CHUCTEMax, aBTOMaTH4ecKas
3amIUTa OT aBapuid W TOYHOE aBTOMATHYECKOE PEryJMpOBaHHE IOTOKa raza. Bce 3T0
MPUBOANT K HEOOXOANMOCTH OCHAIIEHUS YCTAaHOBKH OOJBIINM KOJMYECTBOM CIHEIHAIbHBIX
W3MEPUTENbHBIX, PETYIUPYIOMUX U YIIPABISIONIUX CUCTEM.

O6sruyno UF¢ ucmapsiercss U3 MUIMHAPOB, MTOMEIICHHBIX BHYTPH aBTOKJIABOB, U MOJAETCA B
ra3oo0pa3zHoil GopMe K BXOIHBIM TOYKAM Yepe3 CUCTEMY KOJUIEKTOPHBIX TPyOOIpPOBOJOB
kackaga. "[Ipomykt" u "xBocThl" UFs, mocTymaromue U3 BBIXOJHBIX TOYEK B BUIC
ra3000pa3HBIX MOTOKOB, MPOXOIST Yepe3 CUCTEMY KOJIEKTOPHBIX TPYOOIIPOBOIOB KacKaaa
00 K XOJOAHBIM JIOBYIIIKAM, JINOO K KOMIIPECCOPHBIM CTAHIIMSAM, TJIe Ta3000pa3HbIi OTOK
UF¢ cxuxaercda W 3aTeM IIOMENIAETCA B COOTBETCTBYIOIIME KOHTEHHEPHI IS
TPAHCIIOPTUPOBKHA WM  XPaHEHWS. ITockonmpky Tazomuddy3roHHAsT YCTaHOBKA IIO
oOoramieHnio nMeeT OoJbIIoe KONWYeCcTBO Ta3oan(pdy3noHHBIX cOOpPOK, COOpaHHBIX B
KacKaJbl, CO3AaI0TCSI MHOTOKHJIOMETPOBBIE KOJUICKTOPHBIE TpPYOONPOBOMBI KACKAIOB C
THICSTYAMH CBapHBIX IIIBOB, IPUYEM CXE€Ma OCHOBHOW YaCTH MX COCIWHEHUN MHOTOKPATHO
noBropsiercsi. OOOpyOBaHHE, KOMIIOHEHTBI M CUCTEMBI TPYOOIPOBOIOB N3TrOTABIMBAKOTCS
C COOJIIO/ICHHEM BBICOKUX TPeOOBaHMI K BaKyyM-TUIOTHOCTH M YHCTOTE 00pabOTKH.

Cucrembl moxayn/cucTeMsl 0TBOAA ''mpoaykTa’ u ""xBocToB"
CrenManbHO TNpenHa3sHAaYCHHBIE WJIM IOATOTOBJICHHBIE TEXHOJOTMYECKUE CHCTEMBI,

crrocoOHBIe paboTaTh pu AaBieHun 300 klla (45 GyHT/KB. MI0MM) WM MEHEE, BKITIOYAs:

NHUTAON[ME aBTOKJIABbl (WJIM CHCTEMbI), HCHOJb3yeMbie i mogaun  UFs B
razoany3noHHbBIC KacKaJbl,

JnecyOonuMaTophl (MM XOJIOJHBIC JIOBYIIKH), HCIONb3yeMble st BhiBegeHus: UFg u3
razoaudy3noHHBIX KaCKaloB;

CTaHIOMKU CXKMHXXCHUA, T'IC UF6 B ra3oo6pa3H0171 (bopMe Hn3 KacCKajJga CXHMaCTCIa U
OXJIAXOACTCA 10 XKUIAKOI'O COCTOSAHMUA,

craHuuu "mpoaykra' wnM "XBOCTOB", Hcmoib3dyemble ansa nepememieHust UFg B
KOHTEUHEPBI.

CucreMbl KOJLUIEKTOPHBIX TPY0OONIPOBOI0B

CrienuanbHO TpeTHa3HAYCHHBIE WK MOrOTOBIICHHBIE CHCTEMBI TPYOOIIPOBOIOB M CUCTEMBI
KoyutektopoB st yaepxkanust UFg BHyTpu razonud@y3HOHHBIX KacKagoB. JTa CeTb
TpyOONpPOBOIOB OOBIYHO TPEACTABISET cOOOH cucTeMy C "IBOWHBIM" KOJUIEKTOPOM, T
KaXk1as syeiika coelMHEHa ¢ KaX/IbIM U3 KOJJIEKTOPOB.
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5.4.3.

5.44.

5.4.5.

5.5.

BakyymHble cucTeMbl

a) CrienManbHO  TIpeHA3HAYCHHBIC WJIM  TOATOTOBJICHHBIE KPYIHBIC BaKyyMHBIC
MarucTpaid, BaKyyMHbBIC KOJUICKTOPbl M BaKyyMHBIE HACOCHI TPOU3BOJAUTEIHLHOCTHIO
5 v /muH (175 dyr’/mun) mwm Goree.

b) BakyywmHBIe HACOCHI, CIEIMANLHO TIPeTHA3HAUYCHHBIC T paOoThl B comepkarieii UF
aTMocdepe U U3rOTOBJICHHBIC U3 aJlIOMHHUS, HUKEJISl WK CILIaBOB, cojepxamux oonee 60%
HUKENS WM TOKPBITBIE UMH. OTH HAcochl MOTYT OBITh WM POTAMOHHBIMH, HIIH
MOPIIHEBBIMH, MOTYT HMETh BBITECHSIOIINE U (TOPUCTOYTIIEPOAHBIC YIUIOTHEHHS, a TAKXKE B
HHUX MOTYT IPUCYTCTBOBAThH CIIELUANIbHBIE PA00YHE )KUAKOCTH.

CrnenmaJjibHble CTONOPHBIE U PeryJIMPYIOLIHe KJIANAHbI

CrielinajibHO  MpeIHA3HAYCHHBIC WM IIOATOTOBJICHHBIC PYYHBIC WM aBTOMAaTHYECKHE
CTOIOPHBIC U PETYJIUPYIONIME KianaHbl CHIIb(QOHHOIO THIIA, U3TOTOBJICHHBIC U3 CTOMKHX K
UF¢ marepuanos, nuamerpom ot 40 mo 1500 mm (1,5 mo 59 mroiiMoB) [UIss YCTaHOBKH B
OCHOBHBIX M BCIIOMOT'aTENIbHBIX CUCTeMaX ra301u¢)(y3uOHHBIX YCTAHOBOK MO 00OTAIICHHUIO.

Macc-ciekTpoMeTpbl/UCTOYHUKU HOHOB A UFg

CneuuanbHO MpEeAHA3HAUYCHHBIE WM MOATOTOBJICHHBIE MArHUTHBIC WU KBaJpPYIMOJbHBIE
MacC-CIEKTPOMETPHI, CIIOCOOHBIE MPOM3BOIUTH MPSIMOI 0TOOpP MpoO IMOJaBaeMOil MacChl,
"mpoaykra" wim "XBocTOB" M3 Ta3oBbIX MOTOKOB UF¢ m oOnamaromue NoOdHBIM Habopom
CIIEIYIONNX XapaKTEPUCTHK:

1. yIeNbHas pa3pelraronas ClIocoOHOCTh 1Mo Macce cBhime 320);

2. coacpiKaT HCTOYHUKHM MOHOB, H3TOTOBJICHHBIE HN3 HHUXpOMa WIM MOHCIA WA
3alIUIIECHHBIC ITOKPBITUEM U3 HUX, WM HUKCJIMPOBAHHLIC,

coJiepKaT MOHU3AIIMOHHBIE HICTOUHUKU C O00OMOapIUpOBKOH 31€KTpOHAMU;

4. cozepKaT KOJUIEKTOPHYHO CUCTEMY, IPUTOAHYIO Ul U30TOITHOIO aHAIN3A.
INOACHUTEJIbBHOE 3AMEYAHUE

[lepeuncnenHoe BhImIe 00OpYIOBaHHWE BCTYyHAaeT B HEMOCPEACTBEHHBIM KOHTAKT C
TexHoJorndeckuM Ta3oM UFg, 1100 HEmOoCpeACTBEHHO PETYJIHPYEeT IOTOK B TIpeaeinax
Kackajza. Bce MoBepXHOCTH, KOTOpbIE BCTYMAIOT B KOHTAKT C TEXHOJOTMYECKUM Tra3oM,
LIETMKOM H3TOTaBlIMBaIOTCS U3 CTOMKUX K UFg MaTepualioB WM MOKpbIBatoTcs UMH. Jliid
Heyed  pas3ziesoB, OTHOCSIUXCS K ra3oau@y3uOHHBIM  YCTPOMCTBaM, MaTepHUaIbI,
Koppo3uectoiikue K UFg, BKIIIOUAOT HEPIKABEIOLIYIO CTajlb, aJlOMUHUN, AJIIOMUHHUEBBIE
CIUTaBBI, OKCHJ| aTIOMUHUsI, HUKEIIb WM CIUIaBHI, cojepxaimue 60% wuim Oosiee HUKENs, a
takke croiikue Kk UFs MOMHOCThIO TOPHPOBAaHHBIC YTICBOAOPOIHBIE TIOJTHMMEPHI.

CrnenuajabHO NpeaAHasHA4YCHHbIC WM IIOATOTOBJICHHbIC CHCTEMbI, oﬁopyuonaﬂne H
KOMIMOHEHTHI AJIfl HCITOJIB30BAHUA HA YCTAHOBKAX a3POAUHAMHUYECKOI0 odorameHmsl.

BBOJHOE 3AMEUYAHUE

B mpoueccax aspoaumHamMudeckoro oboramienus cMmechk razoodpasHoro UFs u jerxoro rasza
(Bomopo. WM Ieiuil) CXKUMAETCs U 3aTeM IIPOILyCKAeTCs uepe3 pasAeisiole 3JIEMEHTHI, B
KOTOPBIX HM30TOIMHOC pa3ACJICHUC 3aBCPIIACTCA MTOCPCACTBOM IOJTYUYCHUA OOJIBIINX
HEHTPOOEKHBIX CHJI 10 TE€OMETPUH KPUBOJIMHEHHOW CTEHKH. YCIEIHO pa3padoTaHbl ABa
npolecca 3TOro THIA: IMPOLECC COIIOBOTO pasfesieHUsl U MpoLece BUXpeBor TpyOku. Jlis
000HMX TPOLIECCOB OCHOBHBIMH KOMIIOHEHTAaMHM KacKala paslesieHHs SIBISIOTCS
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5.5.1.

5.5.2.

5.5.3.

WIMHAPUYECKHE KOpIyca, B KOTOPBIX pa3MELIEHbl CIENHAIbHBIE Pa3JCINUTEIbHbIE
3JIEMEHTHI (COIIa MM BUXPEBBIC TPYOKH), Ta30BbIC KOMIIPECCOPHI U TETJIOOOMEHHUKH UIS
ypaneHus oOpasyromierocs npu cxatud Temia. i a’poaiMHaMHUYEeCKUX YCTaHOBOK
TpeOyeTcs Lenblii psAA TaKuX KacKaloB, TaK YTO MX KOJMYECTBO MOXKET CIIY>KUTb BaXKHbBIM
yKazaTeneM KOHEYHOTO HCIONb30BaHMs. I[IoCKOIBKY B a3pOAMHAMHYECKOM IIPOLIECCE
ucnoin3yercss UFg, moBepxHOCTH BCcero o0OpyIOBaHHA, TPYOOIPOBOIOB H M3MEPHUTEIHHBIX
npuOOpoB (KOTOpBIE BCTYMAIOT B KOHTAaKT C Ta30M) JOJDKHBI H3TOTaBIMBATHCA U3
MaTepHaJIOB, COXPAHSIOIIMUX yCTOMYUBOCTH IpU KOHTaKTe ¢ UFg.

INOACHUTEJIBHOE 3AMEYAHUE

[lepeuncneHHble B HACTOSIIEM Pa3Aeiie 3JEMEHThI BCTYNAIOT B HEMOCPEACTBEHHBI KOHTAKT
¢ texHonorndecknuMm razoM UFg nu00 HEmoCpenCTBEHHO PEryIUpYIOT MOTOK B Mpeienax
Kackaza. Bce moBepXHOCTH, KOTOpbIE BCTYMAIOT B KOHTAKT C TEXHOJOTMYECKHM TIa3oM,
LEJINKOM HU3roTaBiauBaroTcs U3 cToiikux K UFg MaTepuanoB Wi 3aliMILEHbl TOKPBITHEM U3
Takux MarepuanoB. [[ns wenei pasznena, OTHOCSILErocs K 3JEMEHTaM a3pOJMHAMUYECKOTO
oboramenus, kopposuectoiikue K UFs Marepuaibl BKIIOYAIOT MeIb, HEPIKABEIOMIYIO CTalb,
ATIOMUHUHN, aFOMHUHHUEBBIC CIUIABBI, HUKEIb WM CIUIaBbI, comepkammue 60% wmimm Ooiee
HUKeJs, a Takxke cToiikue K UFg MOTHOCTRIO (GTOpUPOBaHHBIC YTIIEBOJOPOAHBIC TIOMUMEDHI.

Pa3nennTenbHbIE COMIA

CrienuanibHO TIpeTHa3HAYCHHBIE HITH TIOATOTOBJICHHBIE pa3feluTeNbHbIE COTIa H UX COOPKH.
PaznenuTenbHbIE COTUTa COCTOST M3 MIETEBUIHBIX W30THYTHIX KaHAJOB C PaJilyCcoM H3THOa
MeHee 1 mm (o0prgHO OT 0,1 mo 0,05 MM), kopposmecroiikux k UFs, u uMmeromux
BHYTPEHHIOIO PEXYIIYIO KPOMKY, KOTOpas pa3elisieT MPOTEeKAIONINil Yepe3 COIUIO Ta3 Ha JIBe
¢dpaxmmn.

Buxpesblie TpyOKkHn

CrienualibHO TIpeIHa3HAYCHHBIC WU TOJTrOTOBJICHHBIC BUXPEBbIE TPYOKH M HX COOpKH.
BuxpeBbie TpyOKH UMEIOT HMIMHPUYECKYIO WM KOHYCO00pa3Hyto (hopMy, H3TOTOBIICHBI U3
kopposuectoiikux Kk UFs MaTepraioB WM 3allMILEHbl HOKPHITHEM U3 TaKUX MaTEpUaJIOB U
uMmerot guametp ot 0,5 cM 10 4 cM npu OTHOLIEHUH JUIMHBI K auameTpy 20:1 uau menee, a
TaKke OMHO WM Oojee TaHTCHIMAILHOE BXOTHOE OTBEpCTHE. TpyOKH MOTyT OBITH
OCHAIIIEHBI OTBOJAMM COIIJIOBOI'O THIIA HA OJHOM HJIM Ha 000MX KOHI[AX.

I[NOSACHUTEJIBHOE 3AMEYAHUE

IMuTarensHbI ra3 MmocTymaeT B BUXPEBYIO TPYOKy MO KacaTeNbHOW C OJHOTO KOHIA WM
Yyepe3 3aKpydMBAOLIUE JIONATKH WM 4Yepe3 MHOTOYMCIIEHHBbIE TaHT€HLUAIbHBIE BXOJHBIE
OTBEPCTHSI BIOJIb TPYOKH.

Kommnpeccopsl u razogyBku
CriennalibHO TIpeHAa3HA4YeHHBIE WM TOJTOTOBJICHHBIE OCEBBIe, IEHTPUQYKHBIE WIH
00BEMHBIE KOMITPECCOPHI WM Ta30AyBKH, HM3TOTOBJIICHHBIE M3 Koppo3uecToWkmx K UFg

MaTCepUuaioB, WM 3alMUIICHHBIC ITOKPBITUEM M3 TaKUX MAaTCpPpHUAJIOB, MIPOU3BOJUTCIIBHOCTHIO
Ha BXoze 2 M*/muH mitn 6onee cmec UF, 1 Hecymero rasa (BOJOPOJ] HIIH TeTHif).
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5.5.4.

5.5.5.

5.5.6.

5.5.7.

5.5.8.

INOACHUTEJIBHOE 3AMEYAHUE

Takue KOMITpeccophl U Ta30yBKH OOBIYHO UMEIOT Tiepena AaieHus ot 1,2:1 mo 6:1.

YnioTHeHHs] BPalIAIOIIAXCH BAJIOB

CrnenuansHO TpeaHa3HAYCHHBIC WIIM MTOATOTOBICHHBIC YIUIOTHEHHS BpPAIAIONIUXCS BaJOB,
YCTAHOBJICHHBIE HAa CTOpPOHE TOJAaYd M HA CTOPOHE BBHIXOAA [UIS YIUIOTHCHHS Bala,
COETMHSIONIETO POTOP KOMIIPECCcOpa WM POTOP ra30AyBKU C IMPUBOJHBIM JBUTATEIIEM, C TEM
9TOOBl  O0ECHEeUUTh  HANCKHYIO  TIepPMETH3aIMi0,  MPEAOTBPALIAIONIYI0  BBIXOJ
TEXHOJIOTUYECKOT0 Ta3a WIM HAaTEKaHWE BO3AyXa WU YIUIOTHSAIOIIETO ra3a BO BHYTPEHHIOIO
KaMepy KOMIIpeccopa Wil ra3oyBKuU, KoTopas 3amnonHena cMmecbio UF u Hecyiero rasa.

Tenj000MeHHUKM 1JIf1 OXJIAKIEHUS ra3a
CriertnaiibHO TIpeTHA3HAYEHHBIE WM MTOATOTOBIEHHBIE TETTIO0OMEHHIKH, H3TOTOBJICHHBIE U3
koppo3uectoiikux Kk UFg MaTepranoB Win 3alllMileHHbIE TOKPHITUEM U3 TAKUX MaTEPUAJIOB.

Koxyxu pa3aeasiionux 3j1eMeHTOB

CrnenuansHO TMpeaHa3HAYCHHBIC WM MOATOTOBICHHBIC KOXYXU Pa3AeIAIOIMIUX 3JIEMEHTOB,
W3TOTOBJIEHHBIE U3 KOoppo3uecToMkux kK UFs MaTepuanoB Wid 3alllMIIEHHBIX TOKPBITUEM U3
TaKUX MaTEPHUasOB, IS IIOMEIIEHUS B HUX BUXPEBBIX TPYOOK WM Pa3ICIUTEIBHBIX COIEI.

INOACHUTEJIBHOE 3AMEYAHUE

OTH KOXYXH MOTYT TPEICTaBIATh COO0M MWIMHAPWYECKHE KaMmephl AWaMeTpoM Oolee
300 MM u muHOU Oosee 900 MM WIIH TIPSIMOYTONBHBIE KaMEPhl CPaBHUMBIX pa3MEpOB H
MOTyT OBITh MMp€aAHa3HA4YCHbl JJId YCTaHOBKM B TOPU3OHTAJIBbHOM WM BEPTUKAJIBHOM
TTOJIOKEHUH.

Cucrembl nogayu/cucteMsl 0TBOAA ''mpoaykra" u ""xBocToB'

CHC]_[I/IaHbHO NpeAHA3HAYCHHBIC HWJIM TOATOTOBJICHHLIC TEXHOJOIMYCCKHUEC CHCTEMbI WIIN
O60pyZ[OBaHI/Ie JJIA 000raTUTEIbLHBIX YCTaHOBOK, HU3IrOTOBJICHHBIC M3 KOppO3H€CTOﬁKPIX K
UF6 MaTepuajioB WIH 3alIUIICHHBIX ITIOKPBITUEM U3 TAKUX MATCPHUAJIOB, BKIFOYAIOIINC:

a) MUTAIONIAE aBTOKIABBI, MEYM WM CHCTEMBI, UCMoNb3yeMbie uis noxaun UFg s
mporiecca 00oTaIeHus;

b)  mecybmumaTtopel (WM XOJIOMHBIC JIOBYIIKH), WCIOJIB3YEMbIC [UIsI BBIBEICHUS
Harperoro UFs u3 mporecca oboraimeHus sl MocIe yoIero epeMeieHus;

c) CTaHIIMU OTBEPXKICHHUS WU CXKIKEHHs, Ucroib3dyeMble Uil BoiBedeHus UFg u3
npouecca oOoramieHusi myTeM ckatusi u nepeBoga UFg B JKUIKYIO WM TBEPILYIO
bopwmy;

d) cTaHuuu "mpoaykra" wiau "XBOCTOB", Hcmonb3yemble Uil nepememeHus UFg B
KOHTEHHEPBI.

CucreMbl KOJLUIEKTOPHBIX TPY0OONIPOBOI0B

CrenmanbHOo  TpeJHa3sHaueHHbIE WM IOATOTOBJICHHBIE  CHUCTEMBI  KOJIIEKTOPHBIX
TpyOOIIPOBOIOB, H3TOTOBJIEHHBIE H3 Koppo3uecToiikux k UFs wmartepuamoB wumun
3alULICHHBIC IIOKPBITHEM M3 TaKUX Marepuanos, s yzaepxkanus UFs BHyTpu
a’pOJMHAMHYECKHX KacKaJoB. OTa ceTb TpyOOIpoBOJOB OOBIYHO MPEACTaBISIET COOOM
CUCTEMY C "IBOWHBIM" KOJIJIEKTOPOM, TJIe KaXbli KackaJ WM rpymma KackaloB COeIUHEHBI
C KaXIbIM U3 KOJUIEKTOPOB.
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5.5.9.

5.5.10.

5.5.11.

5.5.12.

BaKyyMHbIe CHUCTEMBbI U HACOCHI

a) CrenmanibHO TIpeJHAa3HAYCHHBIE WM TOJATOTOBIIEHHBIE BaKyyMHBIE CHCTEMBI,
POM3BOUTEILHOCTBIO HA BXOJE 5 M'/MHH WIH GONiee, COCTOSIHME H3 BaKyyMHBIX
MarucTpajei, BAKyyMHBIX KOJUIEKTOPOB M BaKyyMHBIX HAaCOCOB, W TpeAHAa3HAYCHHBIE IS
pabotsl B comeprxkamux UFg ra3oBeIX cpenax.

b) BakyyMmHble Hacochbl, CHEUMAIbHO TMpeJHAa3HAYEHHbIE WJIM IOATOTOBJIICHHBIE IS
pabotsl B copepxamux UFg ra3oBIX cpefax M M3TOTOBICHHBIE U3 Koppo3uecToikux Kk UFg
MaTEepUaiOB WJIM 3AlMILECHHbIC MOKPBITUEM W3 TaKMX MAaTepualioB. B 3THX Hacocax MOTYT
UCIOJIb30BAThCS (PTOPUCTO-YTIICPOAHBIC YINIOTHEHUS U CIICIUAILHBIC PA00YHE KUIKOCTH.

CrnenuajbHble CTONOPHBbIE U PEryJTUPYIOLIHE KIANAHbI

CriennanibHble TIpeJHAa3HAYEHHBIE WJIM IOJTOTOBIICHHBIE PYYHBIE WM aBTOMAaTHYECKHE
CTOTIOpHBIE W PETyJHpYIOIIMe KIamaHbl CHIB(QOHHOTO THIA, W3TOTOBIEHHBIE U3
Kopposuectoknx kK UFg MaTepranoB mim 3alMIIEeHHBIE TTOKPBITHEM W3 TaKUX MaTEePHAaJIOB,

muamerpoM oT 40 mo 1500 MM 1T MOHTaka B OCHOBHBIX M BCIIOMOTATEIBHBIX CHCTEMax
YCTaHOBOK a3pOIMHAMUYECKOTO 000TaICHUSI.

Macc-criekTpoMeTpbl/UcTOYHUKU HOHOB A UFg

CrneuuanbHO MpEeAHA3HAUYCHHBIE WM MOATOTOBJICHHBIE MArHUTHBIC WM KBaJpPYIOJbHBIC
MacC-CIIEKTPOMETPHI, CITIOCOOHBIE TMPOM3BOIUTH MPSIMOIl 0TOOpP MpoO IMOJaBaeMOil MaccChl,
"mpoaykra" wiu "XBocTOB" M3 Ta3oBbIX MOTOKOB UF¢ m oOnamaromue MoOdHBIM Habopom
CIICIYIONNX XapaKTEePUCTHK:

1. yIeNbHAs pa3pelraronas ClIocoOHOCTh 1o Macce cBaime 320,

2. coacpiKaT HCTOYHUKHM HMOHOB, H3TOTOBJICHHBIE HN3 HHUXpOMa WIM MOHCIIA WA
3alIUIICHHBIC ITOKPBITUEM U3 HUX, WM HUKCJIMPOBAHHLIC,

coJiepKaT MOHU3AIIMOHHbIE HCTOUHUKU C O0OMOapIUpOBKOM 31€KTpOHAMU;

4. COACPIKAT KOJUICKTOPHYIO CUCTEMY, NPUT'OJAHYIO AJId U30TOIMHOI'O aHa/IM3a.
Cucrembl OTAC/ICHUSA UF6 OT HECyIIEero ra3a

CrienuanbHO TMpeTHa3HAYCHHBIE WM TOATOTOBIICHHBIE TEXHOJOTMYECKUE CHCTEMBI JUIS
otneneHus UF¢ oT HecyIero ra3a (Bogopoaa UilH Teusl).

INOSACHUTEJIBHOE 3AMEYAHUE

OTHU cUcTeMBI NIpeIHa3HAYEHBI IS coKpateHus coaepxanus UFg B Hecyiem rase 70 o1HOM
4aCTU Ha MUJIJIMOH HUJIM MCHEC U MOTYT BKJIIFOYATh TaKOC O60pleOBaHI/Ie, KakK:

a) KPHOTEHHbIE  TEIJIOOOMEHHUKHM UM  KPHOCENapaTopbl, CIOCOOHBIE  CO34aBaTh
temmeparypsl -120°C win MeHee, Hin

b) OJIOKM  KPHUOTEHHOTO  OXJIAXJICHHS, CIOCOOHBIE  CO3[aBaTh  TEMIIEPaTyphl
-120°C nmm MeHee, uiu

c) OJIOKM pa3feNUTEeNbHBIX COIEeN WM BHXPEBbIX TpyOok g otaenenus UFg or
HECYIIEro rasa, Win

d) xonouble oBymkH UFg, criocoOHble co3aaBaTh TeMmeparypbl -20°C uin MeHee.
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5.6.

5.6.1.

CHeIIHaJIbHO npennasnaqeﬂﬂble WJIH HNOATOTOBJCHHBIC CHCTEMBbI, oﬁopy[mBaHne nu
KOMIIOHEHTHBI JJid MCHOJb30BaHHUA Ha yCTaHOBKaX XUMHYECKOI0 06Mel—[a nJjin
HOHOOOMEHHOI'0 000TraleHUus]

BBOJAHOE 3AMEYAHUE

HesnauntensHOE paznudrie H30TOMOB ypaHa MO Macce MPUBOAUT K HEOOIBIIUM H3MEHEHUSIM
B PaBHOBECUM XUMHUYECKHX PEAKINNA, KOTOPbIE MOTYT MCIOJIb30BAaThCS B KaUY€CTBE OCHOBBI
Ui pa3desieHus HM30TOIOB. YcnemHo pa3pabotaHo JiBa Ipolecca: JKHUJIKOCTHO-
JKUJIKOCTHBIN XUMUYECKUN OOMEH U TBEPJI0-KHIKOCTHBI HOHHBIN OOMEH.

B mpornecce KUAKOCTHO-KHIKOCTHOIO XUMHYECKOrO OOMEHa B MPOTHBOTOKE MPOUCXOTUT
B3aUMOJICUCTBHE HECMEIIMBAIONINXCS JKUAKHX (a3 (BOJAHBIX WIM OpPraHUYECKUX), YTO
IpHUBOAMT K 3G (EeKTy KaCKaaupOBaHHUs ThICAY CTaauil pazmenenus. BoawHas dasza cocTout u3
XJIOpUJa ypaHa B PaCTBOPE COJISTHON KUCIIOThI; OpraHuueckas ()a3a COCTOMT U3 IKCTPArcHTa,
COJIEpIKAIIero XJIOPH YpaHa B OPraHu4ecKoM pactBopuresie. KOHTakTHhIMH (QUIBTpaMH B
pa3feauTeIbHOM KacKaje MOTYT SBIATHCS KHIKOCTHO-KHIKOCTHbIE OOMEHHBIC KOJIOHHBI
(Takue, Kak MMITyJIbCHBIC KOJOHHBI C CETYATBIMM TapelKaMH) WM O KUJKOCTHBIC
neHTpu(yKHble KOHTaKTHBIE QUIBTPH. Ha 000MX KOHLAX pa3leNuTEeNBHOrO Kackaaa B
HeNsax odecreyeHus pedirokca Ha KaJI0M KOHIE HEOOXOMMbl XUMHUECKUE TMPEBPALICHUS
(okucnenne U BoccTaHOBIICHUE). [TaBHas 3aj1a4a KOHCTPYKIUU COCTOUT B TOM, YTOOBI HE
JIOTTYCTUTh 3arps3HEHUs] TEXHOJIOTHYECKUX MOTOKOB HEKOTOPHIMH HOHAMH METalIoB. B
CBSI3U C OTHUM HCIOJIB3YIOTCS IJIACTHKOBBIC, OKPHITHIC TNIACTUKOM (BKIOYAs MPUMCHEHHE
(GTOPHUPOBAHHBIX YIJIEBOAOPOIHBIX ITOJUMEPOB) H/WIHM IOKPBHITBIC CTEKIOM KOJOHHBI H
TpyOOIIPOBOIBL.

B TBepmo-KHIKOCTHOM HOHOOOMEHHOM MpoIlecce 00OTalleHNue JOCTHIaeTCsl MOCPEICTBOM
ajcopOIuu/necopOiii  ypaHa Ha  CICIHUAIBHOW, OYeHb OBICTPO  JCHCTBYIONICH
MOHOOOMEHHOW cMouie WiH ajcopOeHTe. PacTBop ypaHa B CONSHOW KHCIOTE U JpYyTHE
XUMUYECKUE PEareHThl MPOITyCKAIOTCs Yepe3 MWIMHAPHUECKHE 000raTUTENbHbIE KOJOHHBDI,
coJep)Kalllie YIUIOTHEHHbIe clion anacopOeHta.  Jlnsg monaepkaHus HENPEPBIBHOCTH
nporecca HeoOXoauMa cucTeMa peduitoKca B LIENAX BHICBOOOXKACHHUS ypaHa u3 ajcopOeHTa
00paTHO B XKUIKUH MOTOK, C TEM YTOOBI MOXKHO OBIJIO coOpaTh "mpoaykT" U "XBocThI". DTO
JOCTHraeTcsi  IyTeM  HCHOJb30BaHMA  MONXOAAIIMX  XUMHYECKHX  pPEarcHTOB
BOCCTaHOBJICHUS/OKUCIICHNS, KOTOpbIE IIOJHOCTBIO PETEeHEPUPYIOTCST B Pa3lesIbHBIX
BHEIIHUX HETSIX M KOTOpPhle MOIYT YacTHMYHO DPEreHEpUpPOBATHCS B CaMHMX H3O0TOIHBIX
pa3eNuTenbHBIX KOJNOHHAaX. [IpucyTcTBHE B TIpollecce TOPSYMX KOHIICHTPUPOBAHHBIX
pPacTBOPOB COJITHOM KHCIOTHI Tpelyer, 4YTOOBI 00OpymOBaHWE OBLJIO H3TOTOBIICHO W3
CHCIUANBHBIX KOPPO3UECTOWKUX MATEepPHUANOB WM 3allUINEHO TOKPHITUEM U3 TaKuX
MaTepHaioB.

KMaKoCTHO-KUIKOCTHbIE 00MeHHbIE€ KOJIOHHBI (XUMHYECKUIT 00MeH)

[TpoTHBOTOUYHBIE KHUIKOCTHO-)KUAKOCTHBIE OOMEHHbBIE KOJIOHHBI, UMEIOLINE MEXaHUYECKUH
CHJIOBOH BBOJ (T.€. UMITYJIbCHBIE KOJIOHHBI C CETYaThIMU TapeJIKaMH, KOJIOHHBI C TapesIKaMH,
COBEPIIAOIUMY BO3BPATHO IOCTYNATENBHBIE JABWXEHHS, W KOJOHHBI C BHYTPEHHHMH
TypOMHHBIMH CMECHUTENISMH), CHCIHMANBHO NpeIHAa3HAYCHHbIE WIN IOArOTOBJICHHbIE UL
o0oramieHusi ypaHa C HCIIOJB30BAaHHEM IIpolecca XHMMHYECKOro OOMeHa. s
KOPPO3HOHHOM YCTOMYMBOCTH K KOHLEHTPUPOBAHHBIM PACTBOPAM COJISHOM KHUCIOTBI 3TH
KOJIOHHBI M WX BHYTPEHHHE KOMIIOHEHTBbI W3IOTOBJIEHBI U3 IOAXOJALIMX IUIACTUKOBBIX
MaTepuanoB (TakuX, KaKk (TOPUPOBAHHBIC YIJIEBOJOPOJHBIE TOJUMEPHI) WM CTEKIa HIIH
3alIMIIEeHBl TOKPBITHEM M3 TaKUX MaTtepuanoB. KoJOHHBI clipoeKTHpOBaHbI Ha KopoTkoe (30
CEKYHJ WJIM MEHee) BpeMsl MPOXOXKACHHUS B KacKaje.
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5.6.2.

5.6.3.

5.6.4.

LenTpudykabie KUTKOCTHO-KHIKOCTHBbIE KOHTAKTHbIe (UILTPHI (XMMHYECKHH
0o0MeH)

Llentpudy>kHble  KUAKOCTHO-KMIKOCTHBIE  KOHTAKTHbIC  (UIBTPBI,  CHECIHAIBHO
IpeAHA3HAuYEHHbIE WM IIOATOTOBJIEHHBIE JUIA OOOTallleHus ypaHa C HCIOJIb30BaHUEM
mporecca XMMHUIECKOro oOMeHa. B Takux KOHTakTHBIX (PMIIBTpaxX HCIONB3YETCS BpalleHHE
JUIST TIONMYYeHHsSI OPTaHWYEeCKHX W JKMIKHX IOTOKOB, a 3aTeM IIEHTPOOeXHas cuiia st
paznenenus ¢a3. 1 KOppO3MOHHON CTOWKOCTM K KOHIIEHTPHPOBAHHBIM pPacTBOpaM
COJSIHOM KHCIIOTHI KOHTaKTHbIE (HIBTPHl HM3TOTABIMBAIOTCA M3 COOTBETCTBYIOLINX
TUIACTUKOBBIX MaTepUalioB (TaKHX, KaK (TOPUPOBAHHBIC YIJIEBOIOPOJHBIE MOIUMEPHI) HIIH
MOKPBIBAIOTCA MU WM CTEKJIOM. LleHTpudykHble KOHTAKTHBIE (PUIBTPHI CIIPOSKTUPOBAHBI
Ha kopoTkoe (30 cekyHI UM MeHee) BpeMsl IPOXOKACHHS B KacKase.

CucreMbl H 000pyA0BaHHeE VIS BOCCTAHOBJICHHS YPaHa (XMMHYeCKH 00MeH)

a) CriennasibHO TIpeAHa3HAYeHHbIE WIIM MTOATOTOBIICHHBIE SYEHKH 3JIEKTPOXUMHUIECKOTO
BOCCTAHOBIICHUS JUISI BOCCTAHOBIJICHHUS YpaHa M3 OJHOTO BAJEHTHOTO COCTOSHUS B JAPYTOe€ B
Hesnsx oboralleHus ypaHa ¢ CIOIb30BaHUEM Tpoliecca XMMUIEeCKoro ooMeHa. Marepuaisl
A4eeK, HaXOIAIIuecs B KOHTAKTE C TEXHOJIOTHUECKHMMU PAacTBOPAMH, IIOJDKHBI OBITH
KOPPO3UECTOMKMMHU K KOHIIEHTPUPOBAHHBIM PacTBOPaM COJISHOM KHCIIOTHI.

INOACHUTEJIBHOE 3AMEYAHUE

Katonnblii oTcek S4eHKHM MAOJDKEH ObITh CHPOEGKTUPOBAH TakUM 00pa3oM, dYTOOBI
NPEAOTBPAaTUTL MTOBTOPHOE OKHCIIEHHE YpaHa 10 0ojee BBICOKOTO BAaJIEHTHOI'O COCTOSHHSL.
Jns ynepxaHus ypaHa B KaTOZHOM OTCEKE sUeKa MOXET HMETh HEIPOHUIAEMYIO
IuapparMeHHYyI0 MeMOpaHy, H3TOTOBJICHHYI0 W3 CIEHHAIBHOTO KaTHOHHOOOMEHHOTO
Mmarepuana. KaTox coCTOMT U3 COOTBETCTBYIOILEIO TBEPAOIO IPOBOIHUKA, TaKOIO, Kak

rpadur.

4
b) CHCL[I/Ia.]'IBHO npeaAHa3HAYCHHBIC HUJIX IMMOATOTOBJICHHBIC CUCTEMBbI JId U3BJICUCHUA U+
N3 OPraHU4YCCKOro IIOTOKA, PCryjupOBaHUA KOHUCHTPAIIMW KHUCJIOTBI U JId 3allOJIHCHUS
AYCCK SJICKTPOXUMHUYICCKOTO BOCCTAHOBJICHHA HA MPOU3BOACTBEHHOM BLIXOJC KaCcKaja.

INOACHHUTEJIbBHOE 3AMEYAHUE

DTH CHCTEMbI COCTOAT M3 060PYIOBAHHMS SKCTPAKIHMH pacTBopuTeneM ams otronku U™ us
OpPTraHUYECKOTO TIOTOKAa B JKHJIKHH PacTBOp, OOOPYAOBAaHHS BBIMAPUBAHUSA W/WIN JIPYTOTO
o0opymoBaHUs ISl TOCTMKEHHS PETyJIMPOBKM W KOHTPOJS BOJOPOJHOIO MOKazaTens, a
TaKK€ HACOCOB MJM JAPYTMX YCTPOMCTB IepeHoca JUIsl  3aloJHEHUs  sSdeeK
ANEKTPOXUMHUYECKOT0 BOCCTaHOBJICHHUS. (CHOBHAs 3alada KOHCTPYKIIMH COCTOUT B TOM,
9TOOBl M30€XKaTh 3arps3HEHUS TIO0TOKA IKUJIKOCTH HWOHAMHU HEKOTOPBIX METaJLIOB.
CrnemoBaTenbHO, T€ 4YacTH OOOPYIOBAaHUS CHUCTEMBI, KOTOPBIE HAXOAATCA B KOHTaKTE C
TEXHOJIOTUYECKHUM IMOTOKOM, M3TOTAaBJIMBAIOTCSA M3 COOTBETCTBYIOUIMX MAaTEPHAJIOB (TaKHX,
KaK CTEKJIO, (D TOpUpOBaHHBIE YTIEBOJOPOIHBIC TOIUMEPHI, CyIb(daT moaudeHmna, CyabhoH
nmonud(Grpa W TPONUTAHHBIA CMOJIOM TpaduT) WIH 3allUIIeHBl TOKPHITHEM M3 TaKUX
MaTepHaJioB.

CucreMbl NOATOTOBKM NMUTAHUS (XMMHUYECKHA 00MeH)
Cneuuaano npe€aAHa3SHAYCHHBIC WX TMOATIOTOBJICHHBIC CHUCTEMbBI [JIA TIPOU3BOJACTBA

MUTATCIIbHBIX PACTBOPOB XJIOpHJA ypaHa BBICOKOI YMCTOTBI JJIsI YCTaHOBOK 110 pa3ACJICHUIO
H30TOIIOB ypaHa METOAOM XUMHUYCCKOTO oOMeHa.

19



5.6.5.

5.6.6.

5.6.7.

INOACHUTEJIBHOE 3AMEYAHUE

OTH CHCTEMBI COCTOSIT W3 OOOPYIOBAaHUS IJISl PACTBOPEHUS, DKCTPAKIUH PACTBOPHUTEIEM
W/WITH NOHOOOMEHHOTO 00OPYIOBAHHUS I OYUCTKH, 8 TAKXKE HNEKTPOIUTHIECKHIX STUEEK IS
Boccranosinermnst U™ wm U™ B U, B oTux cucremax mpoM3BOMSITCS pacTBOPHI XJIOPHIA
ypaHa, B KOTOPBIX COJAEP)KUTCS JIMIIb HECKOJBKO YacTeli Ha MWJUTHOH METaJIMYeCKUX
BKJIIOYCHHH, TaKWX, KaK XpOM, JKele30, BaHaAWN, MOJHOJEH M APYTHX ABYXBaJCHTHBIX MX
KaTHOHOB WJIM KaTHOHOB C OOJbIlel BaJIeHTHOCTbIO. KOHCTPYKIMOHHBIE MaTepUalbl I
3JIEMEHTOB CHCTEMEI, B KOTOpOii 06paGaThiaeTcst U™ BEICOKOM UMCTOTEI, BK/IIOYAIOT CTEKIIO,
(bTOpUpOBaHHBIE YTIIEBOJOPOAHBIE MOIUMEPEI, TPa(HUT, MOKPHITHIN TOTUBUHII-CYIb(ATHBIM
WK TTOJINAPUP-CYTBGOHHBIM IIACTUKOM M MPOMUTAHHBIA CMOJIOH.

CucreMbl OKHCJICHHS YPaHa (XUMUYeCKHii 00MeH)

CrielinalibHO TpEAHAa3HAYCHHBIC WIIM MOATOTOBICHHBIC CHCTEMBbI JJISI OKHUCIICHHUS Uu® s U™
JUTSL BO3BPAIIICHHS B KacKaJ[ pa3jie/icHHs H30TOMOB ypaHa B IPoIecce 000raiieHuss METOI0M
XUMHYECKOro oOMeHa.

INOACHUTEJIBHOE 3AMEYAHUE
OTH cUcTeMBl MOTYT BKIIIOYAaTh TAaKUE 3JIEMEHTHI, KaK:

a) 00opynoBaHHe I KOHTAKTUPOBAHUS XJIOpa M KUCIOPOAA ¢ BOAHBIMHU 3 QIIroeHTaMu
U3 06OpYIOBAHMS pa3JeleHHs] H30TONOB M SKCTPAKIMU obpasosaBmerocs U™ B
OOCHEHHBI OpraHWYeCKUH IIOTOK, BO3BPAILAIOIIMIICS M3 IPOM3BOIACTBEHHOTO
BBIXOZIa KacKa/a;

b) obopymoBaHUE, KOTOPOE OTHAESISIET BOJAY OT COJSTHOW KHCIOTHI, 4TOOBI BOJa |
KOHIECHTPUPOBaHHasA COJIAHad KHCJIOTa MOTJIN Obl OBITH BHOBL BBCJICHBLI B MPOLECC B
HYXXHBIX MECTax.

BbicTpo pearupyromye HoHO0OOMeHHbIe CMOJIbI/agcopOeHTHI (MOHHBII 00MeH)

beicTpo  pearupyromme  MOHOOOMEHHBIE CMOJBI  WJIM  aJCOPOCHTHI,  CIEIUAIBHO
NpeIHa3HAuYCHHBIC WM IOATOTOBJIEHHbIE JUIA OOOTamIeHUs ypaHa C HCIIOJb30BaHUEM
npolecca HOHHOTO OOMEeHa, BKJIIOYAsl MOPUCTBIE CMOJIBI MaKpOCETYATON CTPYKTYpBI W/HIIH
MeMOpaHHBIE CTPYKTYPHI, B KOTOPBIX aKTHBHBIE TPYIIIBl XHMHYECKOTO 0OMEHa OrpaHUYCHBI
MOKPBITHEM Ha MOBEPXHOCTH HEAKTHBHON TOPHUCTON BCIIOMOTATENbHOW CTPYKTYpPBI, H
JIpyrue KOMIIO3UTHBIE CTPYKTYphl B JI000H mnpuemiieMoil Qopme, BKIOYas YacTHIIBI
BOJIOKOH. DTH MOHOOOMEHHBIE CMOJIBI/aIcOpOEHTH UMEIOT AuameTpsl 0,2 MM WM MEHee U
JOJDKHBI OBITh XMMHUYECKH CTOHKHUMH IO OTHOIICHHIO K pacTBOpaM KOHUEHTPHUPOBAHHOM
COJISIHOM KHCIIOTBI, @ TaKKe TOCTaTOYHO MPOYHBI (PU3MYECKH, C TeM YTOOBI X CBOHCTBA HE
yXyIIIaIuCh B OOMEHHBIX KOJIOHHaX. CMOJIBI/aacopOeHTHI ClielMaNbHO MPEAHA3HAYEHBI IS
HOJNyYeHUS] KHHETUKH OYEHb OBICTpOro oOOMEHa W30TONOB ypaHa (AIHTEIBHOCTD
noyoomena meHee 10 cekyHI) W 00JaJa0T BOZMOXKHOCTBIO paboTaTh MPHU TEMIIEpaType B
muanasone ot 100°C mo 200°C.

HNonooOMeHHbIE KOJTOHHBI (HOHHBIH 00MEH)

Hunuuapudeckue KoOJOHHBI auamerpoM Oosee 1000 MM aist yuepkaHUs W MOAJCPKAHHS
3aMOJIHEHHBIX CJIOEB MOHOOOMEHHBIX CMOJI/aJICOPOCHTOB, CIEIUAILHO TMPEIHA3HAYCHHBIC
WIH TIOATOTOBJICHHBIC JUIS OOOTAIllleHWs YpaHa C HCIOJIb30BaHHEM HOHOOOMEHHOIO
mporecca. OTU KOJIOHHBI HW3TOTOBJICHBI W3 MaTepUalOB (TaKMX, Kak THUTaH WU
(TOpHpPOBaHHBIE YTIIEBOJOPOIHBIC MOIUMEPHI), CTOHKAX K KOPPO3WUH, BBI3BIBAEMOU
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5.6.8.

5.7.

pacTBOpaMy KOHIICHTPUPOBAHHOW COJITHOM KHCIOTBI, MJIH 3aIIUILEHB] TOKPHITHEM U3 TaKUX
MaTepHalioB U CIIOCOOHBI paboTarh mpu Temneparype B muanasone ot 100°C mo 200°C u
nasiennu Boiie 0,7 MIla (102 ¢yHT/KB. q10iim).

HNonooOMeHHBbIEe cucTeMBbI pediokca (MOHHBII 00MeH)

a) CrenmanpHO TpegHa3HAuYEHHBIE WJIM IMOJTOTOBJICHHBIE CHCTEMbBl XMMHYECKOTO WIIN
3JIEKTPOXUMHUYECKOTO BOCCTAHOBJICHHUS JJIl PEereHepaly peareHTa(0B) XMMUYECKOro
BOCCTaHOBIICHHS, HCIIONB3yeMOro(blX) B KackalaX HOHOOOMEHHOTO OOOTalleHHs

ypaHa.

b) CHCI_[I/IaJ'ILHO MNpEeAHA3HAYCHHBIC HJIM MOATIOTOBJICHHBIC CHUCTEMbI XHUMHUYCCKOI'O HIIN
QJICKTPOXUMUUYCCKOI'0 OKHCICHUA [JIsI PEreHepalnun peareHTa(OB) XHUMHUUYECKOTO
OKHCJICHUA, I/ICHOHLSYSMOFO(LIX) B KaCKaaax HOHOOOMEHHOr0O O6OFaH_I€HI/IH YpaHa.

I[NOSACHUTEJIbBHOE 3AMEYAHUE

B mnpomecce noHOOOMEHHOro oOoramieHHs B KadyeCTBE BOCCTAHABIMBAIOLIETO KaTHOHA
MOXET MCIIOb30BAThCA, HANpUMEp, TpexBalneHTHei Ttutan (Ti”), m B 3TOoM ciyuae
BOCCTAHOBHTE/IbHAA cHcTeMa OyieT BeipabareiBath Ti™ mocpencTsom BocctanoBnenns Ti™.

B mnmponecce B KauCCTBE OKHUCIUTCIA MOKCET HCIOJb30BATHCA, HAIPUMCP, TPEXBAJICHTHOC
+3 +3
KEIE30 (FC ), U B O3TOM CcCJjIydac CHCTEMa OKUCICHHA 6yIL€T BBIpa6aTBIBaTL Fe
+2
MMOCPEACTBOM OKHUCJICHHUA Fe™.

CnenuajabHO NpeaAHasHA4YCHHbIC WJIH IOATOTOBJEHHbLIC CHCTEMbI, 060pyz[013a1me H
KOMIIOHCHTHBI AJIl HCIIOJIb30BaHHUSA B JIAa3€PHbIX 000raTuTeJIbHBIX YCTaHOBKaXx

BBOJJHOE 3AMEYAHUE

Cy1iecTByomye CUCTEMBl Ui 0OOTaTUTENbHBIX IPOLIECCOB C HCIOIb30BAHUEM JIa3€pPOB
JeNsITCA Ha JBE KaTErOpuH: Te, B KOTOPHIX pabodell cpeaoil SBIIAIOTCS Mapbl aTOMapHOTO
ypaHa, U Te, B KOTOPBIX pabouyeii cpenoil sIBISIOTCA Naphl ypaHOBOTO coeAnHeHHss. O0mumu
Ha3BaHMSAMH IJIS1 TAKUX IIPOLECCOB SIBIIOTCA: MepBas KaTeropus - JIA3epPHOE paszieieHue
M30TOMOB MO MeTony artoMapHbix mapoB (AVLIS mmm SILVA); Bropas kareropus -
MOJICKYJIIPHBIA METOJ JIa3epHOTO pasnencHus n3oTonoB (MLIS wim MOLIS) un xumudeckast
peaxmysl TOCPEeACTBOM H30MpaTeNbHOW 1o wm3oTomam JiazepHoW aktuBamum (CRISLA).
Cucremsl, 00OpynOBaHME€ W KOMIIOHEHTHI JUIi YCTaHOBOK JIa3epHOTO OOOTaIeHHS
BKJIFOYAIOT: &) YCTPOMCTBA IS TTOIaYH MapOB METAJUTHYECKOTO ypaHa (711 u30upaTenbHOi
(doTOMOHM3AIMM) WM YyCTpoiicTBa s TMOJAaydl TapoB YpPaHOBOTO COCTUHEHUS (IUIst
¢doToarCccOnMAMN TN XUMUYECKOH akTUBAaLKK); b) ycTpoiicTBa ajst cOopa 00orameHHoro
1 00CHEHHOTO METaJUIMYEeCKOro ypaHa B KadecTBe "HpoAaykra' W "XBOCTOB" B IEpBOM
KaTerOpHH U YCTPOUCTBA Uil cOOpa pa3yio>KEHHBIX MIIM BBILEANINX U3 PEaKLUU COCTNHEHUH
B KadecTBe "mpoaykra" W HeoOpaOOTaHHOTO MaTephalla B KayecTBe "XBOCTOB" BO BTOPOW
KaTeropuy; c) pabodue Ja3epHble CUCTEMBI Ul M30MPaTENbHOrO BO30YXKICHUS M30TOIIOB
ypana-235; wu d) obopymoBaHuWe IS TIOATOTOBKHA IIOAaYd W KOHBEPCHU IMPOIYKTA.
BcenencrBue  CIIOKHOCTM — CHIEKTPOCKOIIMM — aTOMOB U COCAMHEHMH ypaHa  MOJKET
noTpeOoBaThCA NCIIOIB30BAHNE JTIO00H 13 Psila UMEIOIINXCS JTa3€PHBIX TEXHOJIOTHIA.
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5.7.1.

5.7.2.

5.7.3.

5.7.4.

INOACHUTEJIBHOE 3AMEYAHUE

MHorue U3 KOMIOHEHTOB, IEPEYUCIICHHBIX B 3TOM pa3Jiejie, BCTYIAIOT B HEOCPEICTBEHHBIM
KOHTaKT C [apamMy METaUIMYECKOTO ypaHa WM C JKUIAKOCTbIO, WJIM C TEXHOJOIMYECKUM
razom, coctosiiiuM u3 UFg unu cmecu u3z UFg u npyrux ra3oB. Bce moBepxHOCTH, KOTOPBIE
BCTYMAIOT B KOHTaKT ¢ ypaHoM Wik UFs, NOJHOCTHIO M3rOTOBJIEHBI M3 KOPPO3UECTOHMKHUX
MaTepUaJIOB WIIM 3allUIIEHBl TOKPBHITHEM W3 TakMX MarepuanoB. Jlusd memeit paszena,
OTHOCSIIErocsl K KOMIIOHEHTaM OOOpYJOBaHMA MJs Ja3epHOro OOOTalieHusi, MaTepHallbl,
CTOWKME K KOpPpO3WH, BBI3bIBAEMOM MapaMu WM KHUJIKOCTSMH, COAEpKaLIUMHU
METAJUIMYECKUH ypaH WM YpaHOBBIE CIUIABbl, BKJIIOYAIOT MOKPBITHII OKCHUAOM HTTPHA
rpaduT U TaHTaJ; W MaTepHajbl, CTOMKHE K KOppo3uH, Be3biBaeMoil UFg, BKIIOUalOT Menb,
HEP)KaBEIONIYI0 CTajb, AQIIOMHHMM, aJIOMUHUEBbIC CIUIABbl, HUKEJIb WM CIUIABBI,
cogepxxkamue 60% Hukens u Oonee, u croiikue k UF¢ momHOCThIO (TOpHpOBaHHBIE
YIJIEBOAOPOIHBIE MOTUMEPHI.

CucreMsbl BoinapuBanus ypana (AVLIS)

CrenuanpHO TpelHa3HAYeHHbIE WM IOATOTOBJIEHHBIE CHCTEMbI BBIIAPUBAaHUS ypaHa,
KOTOpBIE COAEpXKAT BBICOKOMOLIHBIE IIOJIOCOBBIE WM PACTPOBBIE 3JIEKTPOHHO-IYYEBBIE
MYLIKH ¢ TIepeJaBaeMoii MOIIHOCTBIO Ha MHUIICHB Oonee 2,5 kB1/cM.

CucreMbl AJ1s1 00padOTKHU KUIKOMeTA/LINYecKoro ypana (AVLIS)

CrienualibHO TIpeTHA3HAYEHHBIE WJIHM TOATOTOBIIEHHBIE CHCTEMBI Ui 00pabOTKH KUIAKOTO
MeTajla JJIA PacIUIaBIIEHHOTO YpaHa WM yPaHOBBIX CIUTABOB, COCTOSAIIWE M3 THUTJICH H
OXJIQKTAFOIIIET0 000PYIOBAHUS JJIS THUTIICH.

I[NOACHUTEJIBHOE 3AMEYAHUE

Turam W Jpyrue KOMIIOHEHTBI 3TOM CHCTEMBI, KOTOpblE€ BCTYNAlOT B KOHTakT C
pacIIaBIeHHBIM YPaHOM MJIM YPaHOBBIMHU CIUIABaMH, MU3TOTOBJIEHBI U3 KOPPO3HECTOUKHUX U
TEPMOCTOMKHUX MAaTEpUaloB MM 3allUIICHHBIX IOKPBITUEM W3 TaKuX MaTepHaloB.
[Tpuemnemble MaTepranbl BKIIOYAIOT TaHTaJl, TOKPBITBIA OKCHIIOM UTTpUs rpadut, rpadur,
MOKPBITHII OKHCIAMU APYTUX PENKO3EMENBHBIX AJIEMEHTOB HIIN UX CMECSMH.

Arperatsl 1451 cOopa "nmpoaykra' u "'xBocToB' MeTa/uImyeckoro ypana (AVLIS)

CrienmasibHO TpeaHa3HA4YEeHHBIE WM TOATOTOBIEHHBIE arperaTsl Ui cOopa "mpoaykTa" u
"XBOCTOB" METAJUINYECKOT0 ypaHa B KHUAKON WM TBepAOH dopme.

INOACHUTEJIbBHOE 3AMEYAHUE

KoMIOHEHTBI 3TUX arperatoB U3rOTOBJICHBI U3 MaTEPHAJIOB, CTOHKUX K HarpeBY M KOPPO3HH,
BBI3bIBACMOI MAPaMU METAILTHUECKOTO ypaHa MM JKUJAKOCTBIO, WM 3allUIICHBI TOKPHITHEM
U3 TAKMX MATEPUANIOB (TaKHX, KaK MOKPBITHIA OKCHIIOM UTTPHUS TPa(UT WK TAHTAT) U MOTYT
BKJIFOYATH B ce0s TpyOOIPOBOIBI, KIIAllaHkl, MTYIepa, "Kenoba'", BBOILI, TEIUIOOOMEHHUKH
U KOJUICKTOPHBIE TUIACTHHBI JUISI MAarHUTHOTO, 3JICKTPOCTATUYECKOTO WJIHM JPYTUX METOJIOB
pazesneHus.

Koxyxu pa3neauteabHoro moayJsi (AVLIS)
CoeumansHO  IpeJHA3HAYEHHBIE WM  [OATOTOBJICHHBIE — HUIMHAPUYECKUE  WJIH

MPSIMOYTOJIbHBIE KaMephl AJIs MOMEIEHUS B HUX MCTOYHUKA TapOB METAJUIMYECKOTO ypaHa,
AIEKTPOHHO-Ty4€BOM MYIIKU U KOJUIEKTOPOB "MpoaykTa" U "XBOCTOB".
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5.7.5.

5.7.6.

5.7.7.

5.7.8.

5.7.9.

INOACHUTEJIBHOE 3AMEYAHUE

OTH KOXKYXH UMEIOT MHOXKECTBO BXOJIHBIX OTBEPCTHH ISl TIOJa4YH SJCKTPOITUTAHKS U BOJIbI,
OKHa JJISl JTa3ePHBIX MYYKOB, COSJIMHEHNH BAaKyyMHBIX HACOCOB, & TAKXKe ISl JUATHOCTHKH U
KOHTPOJS KOHTPOJIBHO-U3MEPUTENBHBIX TpHOOopoB. OHHM HMEIOT TPUCIIOCOOICHUS IS
OTKPBITUA U 3aKPBITHUA, qT00BI 00ECIIEYNTH 06CJ'Iy>KI/IBaHI/IC BHYTPCHHUX KOMIIOHCHTOB.

Crepx3BYKOBbBIe pacuiupuTeabHble comia (MLIS)

CrneuuansHO TpeIHA3HAYCHHBIC WX IMOATOTOBJICHHBIC CBEPX3BYKOBHIC PACIIUPUTEILHBIC
comna s oxjaxnaenuss cmeced UFg u Hecymero raza npo 150K wmm Hmke u
koppo3suecroiikue k UFs.

Koanekrops! npoaykra nsartudgropucroro ypana (MLIS)

CriennasibHO TIpeHa3HAUYEHHBIE WIM IOJTOTOBJIEHHBIE KOJUIEKTOPHI TBEPAOTO IPOIYKTa
natudropucroro ypana (UFs), cocrosmme w3 QuibTpa, KOJJICKTOPOB YIAPHOTO WM
IIUKJIOHHOTO TUIIA WM UX coueTaHuii u kopposuectorikue k cpene UFs/UFg.

Kommnpeccopbl UFg¢/necymero raza (MLIS)

CneunanbHO NpegHa3HAYCHHBIC WIM MOATOTOBIEHHBIE KoMipeccopsl st cMmeced UFq u
HeCcymero rasza Juis JUIMTeldbHON Jkcruryatanmu B cpene UFg.  KommoneHTHI 3THX
KOMIIPECCOPOB, KOTOpBIE BCTYMAalOT B KOHTaKT C HECYIIMM Ta30M, HW3TOTOBIIEHBI W3
kopposuectoiikux k UFs MaTepraaoB WK 3alTUIICHBI TIOKPBITHEM M3 TAKUX MaTePHAIIOB.

Yinornenus Bpamaromuxcs saaos (MLIS)

CrnenuansHO TpeaHa3HAYCHHBIC WIM MOATOTOBICHHBIC YIUIOTHEHHS BPAIIAIONINXCS BaJoB,
YCTAHOBJICHHBIE HAa CTOPOHE MOJAYd M Ha CTOPOHE BBIXOAA MJIA YIUIOTHEHHUs Baja,
COCJIUHSIIONIECT0 POTOP KOMITPEccopa ¢ MPHUBOIHBIM JBUTaTENIeM, C TeM 4TOObI 00ECIICYUTh
HAJCKHYI0 TEpPMETH3aLMI0, NPEAOTBPAILAIONIYI0 BBIXOJ TEXHOJOTMYECKOr0 Tra3a WId
HaT€KaHWE BO3yXa WIM YIUIOTHSIOLIErO TIa3a BO BHYTPEHHIOK KaMmepy KOMIIpeccopa,
KoTopas 3anoiHeHa cMecbio UF¢ 1 Hecyiero rasa.

Cucremsl ¢propupoBanust (MLIS)

CrielinaJibHO TIpeIHA3HAYCHHBIC WJIM IOATOTOBJICHHBIE CHUCTeMbI it ¢drTopupoanus UFs
(B TBepmom cocrosiaum) B UF¢ (Ta3).

I[NOACHUTEJIBHOE 3AMEYAHUE

OTH CUCTEMBI NPeIHa3HaYCHBI 171 pTopupoBanus cobpannoro noporika UFs B UFg B nensix
nmocienyronero coopa B KOHTeWHepax NpOayKTa WM Ais mojmaud B Omokn MLIS s
JIOTIOJTHUTENTLHOTO ~ O0OTaIleHMs. [Ipy npuMeHeHMHM OJHOTO TIONXOAAa PpPEeaKIus
¢ToprpoBaHuS MOKET OBITH 3aBepIlieHa B IMpeieiax CHUCTEMBI pa3felieHHs HW30TOIOB, T
WJEeT peakuusi U HEMOCPEJACTBEHHOE H3BJIEUeHUE M3 KosuiekTopoB 'mpoaykra". Ilpu
MpUMEHEHUH Jpyroro moaxoma mopomok UFs MoxeT OBITh HW3BICUYCH/TICpEMEICH U3
KOJJIEKTOPOB  "mpoAykra" B  MOAXOAAMMKA  peakTop  (HampuMmep, peakTtop ¢
TICEBIO0XKMKCHHBIM CIIOE€M KaTalln3aTopa, MeIMKOUJANBHBINA PEaKTOp WM >KapoBasi OarrHs)
B Hemsix gropupoBanus. B o0oux citydasx HCIOJB3YyeTCsS 000pYIOBaHUE I XPaHCHHS W
nepeHoca ¢Topa (WIM APYrHX NpPUEMIIEMBIX (TOPUPYIOIIMX peareHToB) W s cOopa u
nepenoca UFs.
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5.7.10.

5.7.11.

5.7.12.

Macc-cnexkTpoMeTpbl/ucTouHuKd HoHOB UF4 (MLIS)

CriennalibHO TIpeJiHa3HAYeHHbIE WM TIOATOTOBJICHHBIE MAarHUTHBIE WIIM KBaJIPYIIOJIEHBIC
MacC-CIEKTPOMETPHI, CIIOCOOHBIE MPOU3BOIUTE MPSMON 0TOOp MpoO IomaBaeMol Macchl,
"mpomykra" miam "XBOCTOB" M3 ra3oBbIX NMOTOKOB UF¢ m obmamaromme MOTHBIM HabOpOM
CIIEIYIOIINX XapaKTEePHUCTHK:

1. yAenIbHas pa3peniarolas cCocoOHOCTh 0 Macce cBbiie 320;

2. COACPKAT HMCTOYHUKHM HMOHOB, H3TOTOBJICHHBIC H3 HHUXpOMAa WIA MOHCIA WA
3alIUIICHHBIC TOKPBITUEM U3 HUX, UJIM HUKCIUPOBAHHBIC,

3. coJlepKaT HOHU3AIIMOHHBIE HCTOYHUKN C OOMOapIUPOBKOH IEKTPOHAMU;

4. coJiepKaT KOJUIEKTOPHYIO CHCTEMY, IPUTOAHYIO JJIsl H30TOITHOTO aHaJIN3a.

Cucrembl nogaun/cucremMsl 0TBoAa "'mpoaykra' u "xsocroB' (MLIS)

CHCHI/IaJ'H)HO MMpeaAHa3HAYCHHBIC HJIKM IMOATIOTOBJICHHBIC TCXHOJIOTUYCCKUC CUCTEMbI HIIN
o0opynoBaHue A 00OTaTUTENBHBIX YCTaHOBOK, M3TOTOBJICHHBIE M3 KOPPO3UECTOMKHX K

UF() MaTepuajioB, WU 3alIUIICHHBIX IMMOKPLITUEM U3 TAKUX MATCPUAJIOB, BKIIFOYAIOIIUC!

a) MUTAIOIINE aBTOKJIABBI, MEYM WM CHUCTEMBI, UCHOJb3yemble uis momaun UFg ams
mporecca 00oTamieHus;

b)  mecybmumaTopel (WM XOJIOMHBIC JIOBYIIKH), WCIOJB3YEeMbIC [UISI BBIBEICHUS
Harperoro UFs u3 mporiecca oboraimeHus sl OCIeyONIero epeMelieHus;

C) CTaHIIUMU OTBCPXKIACHUA WM CXKWKCHHUA, HCIHOJB3YEMBIC JII BBIBCACHUA UF6 ns3
nporecca oborameHusi myTeM ckatusi u nepeBoga UFg B KUIKYIO WM TBEPLYIO
bopwmy;

d) cTaHuuu "mpoaykra" uiau "XBOCTOB", Hcmonb3yemble sl nepememeHus UFg B
KOHTEHHEPBI.

Cucremsl otaenenns UFg oT Hecymero raza (MLIS)

Cneunaano NMpE€AHA3HAYCHHBIC WJIM TOATOTOBJICHHBIC TCXHOJOTHYCCKUE CHCTEMBI I
ornenenust UFg ot Hecymiero rasza. HecymuMm razom MoXeT OBITh a30T, aprOH W APYTOH
ras.

I[NOACHUTEJIBHOE 3AMEYAHUE

OTU CHCTEMEI MOT'YT BKJIIIOYAaTb TaKOC 060py,IlOBaHI/Ie, KakK:

a) KPUOTeHHbIE TETNIOOOMEHHWKHA WM KpPHOCEMapaTophl, CIIOCOOHBIE CO3/1aBaTh
temneparypsl -120°C wiu meHee, Wi

b) OJOKM  KPHOTEHHOTO  OXJAKICHHS, CIIOCOOHBIE  CO3/aBaTh  TEMIIEPaTypbl
-120°C unu MeHee, UiIu

c) xonoansie NoBymKu UFg, criocoOHbIe co3maBath Temmneparypsl -20°C uin MeHee.
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5.7.13.

5.8.

5.8.1.

5.8.2.

5.8.3.

5.84.

Jlazepusie cuctembl (AVLIS, MLIS u CRISLA)

Jlazeps! nim J1a3epHbIE CUCTEMBI, CIIENHABLHO TpeHa3HauYeHHbIe WIH TIOATOTOBICHHBIC NI
paszeneHus H30TOIIOB ypaHa.

I[NOSACHUTEJIbBHOE 3AMEYAHUE

Jlazepnas cucrema mporecca AVLIS 00bIYHO COCTOUT M3 JIBYX JIa3epoB: Jiaepa Ha mapax
MeIu | Ja3epa Ha Kpacutensix. JlazepHast cuctema st MLIS oOprdHO cocTouT M3 nasepa,
paboratomero Ha CO, WM SKCUMEPHOTO ja3epa U MHOTOXOAOBOW ONTHYECKOH SYEHKH C
BPALIAIOLIMMUCS 3epKajlaMi Ha 00eux cTopoHax. [lisl Jla3epoB WM JIA3EPHBIX CUCTEM IPH
o0oux mporeccax TpeOyercsi cTaOMIM3aTOP CIEKTPOBOM 4YacTOTHI Uil PaOOTHl B TEUEHHE
JUINTEIbHBIX TIEPHOI0B BPEMEHHU.

CrnenuajibHO NpeIHA3HAYEHHbIE WJIW TOATOTOBJIEHHBbIE CHCTEMbBI, 00OpYy/JAOBaHHE W
KOMIIOHEHTBI [JIsl HCIOJb30BAHUS HA 000TaTHTENBLHBIX YCTAHOBKAX € IJIA3MEHHBIM
pa3iaeneHuemM

BBOJJHOE 3AMEYAHUE

[Ipu mporiecce MIa3MEHHOIO Pa3lENCHUs TIa3Ma, COCTOSIIAs U3 MOHOB ypaHa, MPOXOIUT
4epes3 HIEKTPUIECKOE MOJIe, HACTPOSHHOE Ha YacTOTy HOHHOTO pe3oHanca U™, ¢ TeM 4ToObI
OHM B TEPBYK OYepelb TMOTJIOIMANMA OSHEPrHI0 U YBEIHUYUBAICS JUaMETp HUX
HITOIOPOOOPA3HBIX  OpPOWT. HoHbl ¢ TpOXOXKACHUEM MO OONbIIEMY JHAMETPY
3aXBATBHIBAIOTCS Ul OOpA3OBaHMsA NpOAyKTa, oGoramensoro U>’.  [lmasma, koTopas
o0pa3oBaHa MOCPEICTBOM HOHH3AINN YPAHOBOTO Mapa, COACPKUTCS B BAKYYMHOM Kamepe ¢
MarHUTHBIM  TOJIEM  BBICOKOW  HAIPSDKEHHOCTH,  OOpa30BaHHBIM € IIOMOIIBIO
CBEPXMIpPOBOIAIero Marauuta. OCHOBHBIC TEXHOJIOIMUYECKUE CHCTEMBI MPOIECCa BKIIOYAIOT
CUCTEMYy TeHepallii YPaHOBOU IUIa3Mbl, Pa3IEIMTENbHBIA MOIYJb CO CBEPXIPOBOIAIIMM
MarHuTOM U CHUCTEMBI U3BIICUCHUS MeTalIa s coopa "mpoaykra" u "XBocTOB".

MuKpoBOJHOBbIE UCTOYHUKYU IHEPTHU U AHTEHHBI

CriennalibHO TIpeTHAa3HAaYeHHBIE HITH TTOATOTOBICHHBIE MUKPOBOIHOBBIE HCTOYHUKH SHEPTHH
W aHTEHHBl [UIsI TeHepaly Wi YCKOPEHHS HWOHOB M OONaJaroIIue CIeAyIOUIMH
xapaktepuctukamMu: 4actorta Bbilie 30 I'T u cpenHsisi BIXOAHAS MOITHOCTh JJIsl TeHEpaluu
noHoB Ooiree 50 kBT.

ConeHouabl 1J1s1 BO30Y:KI1eHUA HOHOB

Cneunaano MNpeaAHa3HAYCHHBIC WJIA IMOATOTOBJICHHBIC COJICHOWJbLI IJISI paguov4aCTOTHOIO
BO30YXkJ/ICHUST MOHOB B Juana3oHe 4actor Oomee 100 k['1p u cmocoOHbIe paboTarh mpu
cpenHeit MmomHocTH Ooee 40 kBT.

CucreMbl reHepalluM YPaHOBOM MJ1a3Mbl

CriennasibHO TIpeTHAa3HAYEeHHBIE WM TOJATOTOBIICHHBIE CHCTEMBl TEHEpalud YpaHOBOU
IJ1a3Mbl, KOTOPBIC MOTI'YT COJACPKATh BBICOKOMOIIHBIC II0JIOCOBBIC HJIM PACTPOBBIC
3JICKTPOHHO-JIyYeBbIC MYIIKHU C IePeIaBacMOil MOIITHOCThIO Ha MUIlIeHb Oosee 2,5 kKBT/cM.
CucreMbl AJ151 00padOTKHU KUIKOMETA/VINYECKOT0 ypaHa

CrienualibHO TPEeIHA3HAYCHHBIC WJIM TOATOTOBIICHHBIE CHCTEMBI Ui 00pabOTKH KUIAKOTO

MeTalula Ui PAcIUIaBICHHOTO YpaHa WJIH YpPaHOBBIX CIUIABOB, COCTOSINME W3 TUTIEH H
OXJTAKAAFOIIET0 00OPYIOBAHUS IJIsl TUTIICH.
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5.8.5.

5.8.6.

5.9.

5.9.1.

INOACHUTEJIBHOE 3AMEYAHUE

Turam W Jpyrue KOMIIOHEHTBI 3TOM CHCTEMBI, KOTOpblE BCTYNAlOT B KOHTakT C
pacIIaBIE€HHBIM YPaHOM MIIM YPAHOBBIMHU CIUIABaMH, M3TOTOBJIEHBI U3 KOPPO3HECTOWKHUX U
TEPMOCTOMKHAX MAaTepHallOB WM 3allWINECHbl TOKPBITUEM U3 TaKHX MAaTepHalIOB.
[Ipuemrnemple MaTepuanbl BKIIOYAIOT TaHTAJ, MMOKPBITHIN OKCUAOM HTTpHS TpaduT, rpadur,
MTOKPBITBIM OKHCIAMU APYTUX PEIKO3EMENBHBIX 3JIEMEHTOB UM UX CMECSMU.

Arperatsbl 1Js1 coopa "'mpoaykra' u "'XBOCTOB' MeTa/LINYECKOr0 ypaHa

CrienManbHO TpeAHA3HAuYCHHBIE WM MOJATrOTOBJICHHBIE arperartsl ajis coopa "mpoaykra" u
"XBOCTOB" Ul METAJUIMYECKOTO ypaHa B TBepHoi ¢opme. OTu arperatbl ans cOopa
M3TOTOBJICHBl M3 MaTepHalioB, CTOMKMX K HarpeBy M KOPPO3WH, BbI3BIBAEMOH Mapamu
METaJIMYECKOT0 YpaHa, TaKUX, KaK IpaduT, MOKPHITEIA OKCUAOM WUTTPHS, WM TaHTAN, UIH
3aIIMIIEHB! TIOKPBITHEM U3 TAKHUX MaTepHalIOB.

Ko:xyxu pazaeauteabHOro MoayJas

Hunuuapudeckue KaMmepsl, CHEUHanbHO TNpeAHAa3HAYCHHbIE WM IOJATOTOBJICHHBIE I
UCIIOJIb30BaHUSI Ha OOOTaTHTENBHBIX YCTAaHOBKAaX C IUIa3MEHHBIM pa3fieieHUueM, JUIs
MOMEUIEHNs B HUX MCTOYHHMKA YPaHOBOM IUIa3Mbl, 3HEPreTHYECKOro COJEHOUAA
PaaroYyacTOThl U KOJUIEKTOPOB "MpoayKTa" u "XBOCTOB".

INOACHUTEJIbBHOE 3AMEYAHUE

DT KOXYXH HMCECIOT MHOXECTBO BXOJHBIX OTBCpCTI/Iﬁ IJIA IMoJa4u  SJICKTPOIINTAHUA,
COCI[I/IHCHI/Iﬁ ZII/I(b(by3I/IOHHBIX HaCOCOB, a TaKXKX€ I JUAarHOCTUKU U KOHTPOJISI KOHTPOJBHO-
N3MEPUTEIIBHBIX HpI/I60pOB. OHU HMMEIOT HpI/ICHOCO6HeHI/IH IJId OTKPBITHUA W 3aKpPbITHUA,
yToOBl 00ECHEUYUTH O6CJ'Iy)KI/IBaHI/Ie BHYTPCHHUX KOMIIOHEHTOB W H3IOTOBJICHBI U3
COOTBETCTBYIOIIUX HEMAarHUTHBIX MaTCpHUaJIOB, TAKUX, KaK HEPKABCIOIIad CTaJb.

CHeIIHaJ'leO npeaHasHa4YeHHbI€¢ WJIM TOATOTOBJICHHBIE CHUCTEMBI, oﬁopyszaHne H
KOMIIOHEHTHBI IJIfl HCITIOJIb30BAaHUA HA YCTAHOBKAX JJIEKTPOMATHUTHOI'O 060ramennﬂ.

BBOJJHOE 3AMEYAHUWE

[Ipm  >IEKTPOMAarHUTHOM Tpollecce HMOHBI METAUIMYECKOTO ypaHa, MOJydYeHHBIE
MOCPEICTBOM MOHH3AIMH MUTaromero Matepuana u3 coneit (06140 UCly), ycKopsroTes u
NPOXOJAT Yepe3 MarHUTHOE II0Jie, KOTOpOE 3acTaBlIsiET HMOHBI PAa3IUYHBIX H30TOIOB
IMpoOXOJUTh 10 Pa3siIMYHbIM HaIlpaBJICHUAM. OCHOBHBIMU KOMIIOHCHTaMH
SJICKTPOMArHuTHOr0O  M30TOIMHOTO  C€raparopa  ABJISAIOTCA: MAarHmuTHOC IIOJ€ AJId
OTKJIOHCHHMSI/pa3/ieieHHsT M30TONOB HMOHHOTO Iy4YKa, MCTOYHHKA HOHOB C €r0 CHCTEMOU
YCKOPEHUS], U CUCTEMBI cOOpa OTIEeJICHHBIX HOHOB. BcromoraresnbHble CUCTEMBI AJIsl 3TOTO
mpolecca  BKIIOYAIOT —~ CHCTEMY  CHAaOKEHHMsS  MarHUTHOW  JHEpPrueH,  CHUCTEMBI
BBICOKOBOJILTHOT'O ITUTAHMSI HCTOYHNKA MOHOB, BAKYYMHYIO CHCTEMY M OOIIMPHBIE CUCTEMBI
XUMHYECKOW 0OpabOTKM Uil BOCCTAQHOBIICHHS TIPOAYKTa M  OYHCTKH/pETeHEpaInu
KOMIIOHEHTOB.

DJIeKTPOMArHUTHBIE cenapaTopbl H30TONOB
ONEeKTPOMAarHUTHBIE  CEMmapaToOpbl  H30TOINOB, CHCHHAIBLHO TMpPeJHA3HAYCHHBIC  WJIH

MOATOTOBJICHHBIC IJId pa3ACJCHHUA HM30TOIIOB ypaHa, U 060py,u013aHHe 1 KOMIIOHCHTHI IJIA
9TOI'0, BKJIO4as:
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5.9.2.

5.9.3.

a) HcTouHnKM HOHOB

CrenmanbHO — TpefHa3HaYeHHbIE  WIM  [OATOTOBJICHHBIE  OTAEIbHBIE WM
MHOTOYHCJICHHbIE WCTOYHUKH HOHOB YypaHa, COCTOAIIME M3 MCTOYHMKA IIapa,
MOHHU3aTOPa M YCKOPUTEJIS IIydKa, H3TOTOBJICHHbBIC U3 COOTBETCTBYIOIINX MaTEPHAJIOB,
TakWX, Kak rpaduT, HEp)KaBeroIas CTajdb WM MeAb, M CIOCOOHBIX OOecreYnBaTh
o0muii ToK B myuke noHoB 50 MA wmin Goee.

b)  KomnexTops! HOHOB

KosnnekropHble MIacTUHBI, MMEIOIIME JBE WM Oojiee MIENU M Masa, CIeHHaIbHO
npeAHa3HauYeHHbIC WK MOATOTOBJICHHBIE A cOOpa MyYKOB MOHOB OOOTalIeHHOTO H
00eTHEHHOTO ypaHa M MU3TOTOBJICHHBIE U3 COOTBETCTBYIOIMX MAaTEPHAajOB, TAKUX, KaK
rpaduT WIK HEp>KaBeroLast CTajb.

c) BakyyMmHBIE KOXKYXHT

CrnenuansHO TIpeTHA3HAYCHHBIC WM TIOJATOTOBJIICHHBIE BaKyyMHBIC KOXYXH IS
JJICKTPOMArHUTHBIX CEMapaTOpOB ypaHa, H3TOTOBICHHBICE U3 COOTBETCTBYIOIIUX
HEMarHUTHBIX MAaTEePUAJIOB, TAKUX, KaK HEP)KaBEIOIIasl CTalb, U TMPEAHA3HAUCHHBIC
Ju1st pabotel pu gasinennu 0,1 Ia wim Huxe.

INOACHUTEJIBHOE 3AMEYAHUE

Ot KOXYXHU CIICUAJIbHO NPEAHA3HAUCHBI JJ1d MOMCHICHNA B HUX UCTOYHUKOB MOHOB,
KOJUICKTOPHBIX IIJIACTHH U BOAOOXJIA’KAACMBbIX BKJ'Ia,Z[I:IH.IeI?I 1 UMCIOT HpHCHOCO6H€HI/IH
JUIA COCI[I/IHGHI/Iﬁ ,I[I/I(I)(I)YSI/IOHHLIX HaCoCoOB H HpI/ICHOCO6HeHI/I${ A OTKPBITHA U
3aKpPbITUsA B HEJAX U3BJICHCHHA U 3aMCHBI 9TUX KOMIIOHCHTOB.

d) MarauTHbIE TOTIOCHBIE HAKOHCUHUKH

CrenuanbHO TIpeAHAa3HAYCHHbIE WM IOATOTOBJICHHBIE MAarHUTHBIE MOJIOCHBIE
HAaKOHEYHHUKH, HMEIoIIue aAuaMeTp Oojee 2 M, HCIONb3yeMble UId OOecredeHus
IIOCTOSIHHOTO MAarHUTHOIO IIOJISI B 3JIEKTPOMAarHUTHOM CENapaTrope HU30TOIOB M UL
MepeHoca MarHUTHOT'O TIOJISI MEXKAY PACIOJIOKEHHBIMH PSAAOM CernapaTopaMu.

BbICOKOBOJILTHBIE HCTOYHHUKH MUTAHUS

CrienManbHO TMPEIHA3HAYCHHBIC MM TOATOTOBJICHHBIC BBICOKOBOJBTHBIC HWCTOYHHUKH
NUTaHUS I MCTOYHHUKOB HOHOB, O0OJA[aolIde IOJHBIM HAOOpOM  CIIEAYONIUX
XapaKTePUCTUK:  MOryT padoTaTh B HEMNPEPHIBHOM PEKUME, BBIXOJHOC HAIPSDKECHHUE
20 000 B wmm Gonee, BeIXogHOW TOK 1 A win Gornee W cTaOniaM3aius HaNpsOKEHUS MEHee
0,01% B TeueHue 8 4acos.

HCTOUYHNKH MUTAHUS JICKTPOMArHuTOoB

CrenumanbHo MpeJHa3HAauYE€HHBIE MM TOATOTOBJIEHHBIE MOIIHbIE HCTOYHMKH MUTaHUA
MOCTOSIHHOTO TOKa JJIsI 3JIEKTPOMAarHUTOB, OONafaroulre MOJIHBIM HAaOOpOM CIIEAYIOIINX
XapaKTepHCTUK:  BBIXOAHONH TOK B HempepslBHOM pexume 500 A wimm Oonee mpu
Hanpspkeand 100 B nnu Gonee, mpu crabunuzanuu no ToKy uin HanpspkeHuro mexee 0,01%
B TEUYEHHUE § YaCOB.

YcTanoBKHM 1J1A POU3BOACTBA TSAKEJI0I BO/bI, 1eiiTepus U JeiliTepueBbIX COeAUHEHH I
U 000py/aoBaHue, CIEUATbHO MPeIHA3HAYEHHOE UJIH NMOATOTOBJIEHHOE JJIsl ITOT0

BBOJJHOE 3AMEYAHUE

Tsoxenyro BOIY MOXKHO TPOU3BOAUTH, HCIOIB3YSl PAa3IUYHBIE IPOLECCHI. OnHaxo
KOMMEPYECKH BBITOJHBIMH SIBIISIOTCS J[BA MPOIIECca: MPOIECC U30TOMHOIO0 0OMeHa BOMABI H
cepoBonopona (mporecc GS) U mpolecc H30TOITHOTO OOMEHa aMMHaKa B BOJIOPO/Ia.
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ITpouecc GS ocHOBaH Ha 0OOMEHE BOAOPOJA U JEHTEpUs MEXIy BOJOW M CEPOBOJIOPOIOM B
CUCTEME KOJIOHH, KOTOpBIE 3KCIUTyaTHPYIOTCS C XOJOAHON BEpXHEH ceKUued M ropsdeu
HIDKHEH cexnueidl. Bopa Teder BHM3 IO KOJIOHHAM, B TO BpeMs KaK CEPOBOJOPOIHBINA ras
OUPKYIUpPYeT OT AHA K BEpIIMHE KOJOHH. [Ind comelCTBUS CMEIIMBAaHUIO ra3a M BOJIBI
UCIOJB3YeTCs P ABIPYATBIX JIOTKOB. JleWTepmii mepeMeniaercs B BOLY IPH HH3KUX
TeMIepaTypax M B CEPOBOJIOPOJ NMPH BBICOKMX Temieparypax. OOoraiieHHble neidTepuemM
ras wiM BoJa YIJAJIAIOTCA M3 KOJIOHH HepBOﬁ CTYIICHU Ha CTBIKC TOpAYUX U XOJOIHBIX
CEKLIMH, U IIPOLECC MOBTOPSETCA B KOJOHHAX cleAyolueld cryneHu. IIpoaykr nocinenHeit
¢da3sl - Boma, oborameHHas aedtepueM a0 30%, HampaBigeTcss B AMCTHUILIHOHHYIO
YCTaHOBKY Ul TPOW3BOJCTBA PEAKTOPHO-YMCTOM TspKenod Boabl, T.e. 99,75% oxucu
JleUTepHUs.

B mponecce oOMeHa MeXAy aMMHAKOM M BOAOPOJOM MOXHO H3BJIEKAaTh ACHTEPHH U3
CHUHTE3-Ta3a MOCPEICTBOM KOHTAKTAa C XUAKMM aMMHAKOM B NPUCYTCTBHM KaTalu3aTopa.
CuHTe3-ra3 nozaercss B 0OOMEHHbIE KOJIOHHBI M 3aT€M B aMMHUauHBbI KOHBepTep. BHyTpu
KOJIOHH Ia3 MOJHUMAETCs OT JHa K BEpIIMHE, B TO BpeMs KakK >XKMIKUI aMMHaK TE€YET OT
BEpIIMHBI KO JIHY. JleWTepuil B CHHTE3-ra3ze JUIIACTCA BOJOPOAA W KOHILICHTPUPYETCS B
aMMHaKe. AMMMaK IOCTYIAeT 3aTeM B YCTAaHOBKY JJIl KPEKMHIa aMMHaKa Ha JTHE KOJIOHHBI,
TOr/la Kak ra3 coOmpaercss B aMMHauyHOM KOHBepTepe Ha BepimmHe. Ha mocnemyrommx
CTYNEHSAX MPOUCXOOUT AajibHEHIIee oOoralieHne, U MyTeM OKOHYATENbHOW AMCTHIUILUH
NPOM3BOAMTCS PEAKTOPHO-YMCTasl Tsbkesnas Boaa. llomaua cuHTe3-rasa MOXET OBITH
o0ecrieueHa aMMHUAayHOM YCTaHOBKOHM, KOTOpas B CBOIO O4Yepelb MOXET OBITH COOpY’KeHa
BMECTE€ C YCTAaHOBKOW MJIsl NMPOW3BOJCTBA TSDKEIOH BOABI IyTeM H30TONMHOro oOMeHa
aMMHMaka U Boopoza. B mpouecce aMMHadHO-BOIOPOJHOTO 0OOMEHA B Ka4eCTBE MCTOYHHKA
HCXOJHOTO IEUTepUsl MOXKET TaKXKe HCII0JIb30BATHCS OOBIYHAS BOJA.

MHorue mpeaMeThl KI0YeBOro 000pYI0BaHUS IS YCTAHOBOK IO MPOU3BOJCTBY TSDKEIOH
BOJIbI, HCIOJB3YIOMMX Tporecchl GS MM aMMHAYHO-BOZOPOIHOrO OOMEHa, IIMPOKO
pacipoCTpaHEeHbl B HEKOTOPBIX OTPACIISIX HEYTEXUMUYECKON MPOMBIIUICHHOCTH. OCOOCHHO
3TO KacaeTcsd HeOOJIbLIMX YCTaHOBOK, MCHOJB3yromux mporecc GS. OnHako HEMHOTHE
MpeaMeThl  000pYJOBaHUs SIBJISAIOTCA CTaHAapTHeIMU.  [lpomeccbt GS W aMMuadHo-
BOJIOPOJTHOTO OOMeHa TpeOylT o0paboTKM OONBIIMX KOJIHYECTB BOCILIAMEHSFOIIUXCS,
KOPPO3HOHHBIX W TOKCHYHBIX JKHJKOCTEH MPHU IMOBBIIICHHOM JaBiieHuH. COOTBETCTBEHHO
npy pa3paboTKe CTAaHJAPTOB MO MPOSKTHPOBAHHIO W OIKCIUTyaTalldd JJisi YCTAHOBOK U
000pyZI0BaHMS, HWCIONB3YIOIUX O3TH TPOIECCHl, CIeAyeT YACNSITh OOJbIIOC BHHMAaHHE
noJI00py MaTepHaioB M UX XapaKTEPUCTHKaM C TeM, YTOOBI 00ECTICUUTh JITUTEIBHBIA CPOK

cykOBl TP COXpaHEHHM BBICOKON Oe3omacHOCTH W HaaexHocTH.  OmnpeneneHue
MacmTaboB  00yCIOBIMBAETCA TIJIABHBIM 00pa3oM COOOpPaKCHUSIMH OSKOHOMHKH H
HEOOXOANMOCTH. Takum oOpazom, Oomblias 4YacTh MPEIMETOB 000OpPYIOBaHUS

HU3roTOBJISICTCA B COOTBCTCTBHHU C TpCGOBaHI/I}IMI/I 3aKa34dHuKa.

Hakonen, ciemyer oTMmeruth, yTOo Kak B mpouecce GS, Tak W B Mpollecce aMMHAYHO-
BOJIOPOJIHOTO OOMEHa, TMpeaMeThl O00OpYIIOBaHHSA, KOTOPbIE IO OTIEIBHOCTH HE
MpeIHa3HauY€Hbl I MOATOTOBJICHBI CIIEUUANbHO ISl MPOU3BOACTBA TAXKEIOW BOABI, MOTYT
coOMpaTeCsi B CHCTEMBI, CIIEIHATBFHO TIpeAHAa3HAYeHHbIE WA TOATOTOBICHHBIE IS
MPOU3BOJICTBA TsDKENOM Boawl. IlpuMepamMm Takumx cHCTEM, NPUMEHAEMBIX B 00OWX
IpoLeccax, SABISIOTCS CHCTEMa KaTAIMTUYECKOTO KPEKMHIA, UCIOJb3yeMas B IHpOLECCe
obMeHa aMMHaka M BOJOpOJA, W AUCTHUIAIIMOHHEIE CHCTEMBI, MCIIOIb3YEMbIE B TIpOIlECCe
OKOHYATEJIbHOM KOHLIEHTPAllUM TSDHKEJIOW BOJbI, JOBOJSLIEH €€ 1O YPOBHS PEAaKTOPHO-
YUCTOM.

Hpe,Z[MCTI:I O60py,ZlOBaHI/ISI, KOTOpPBIC CIICHHUAJIBHO NPEAHAa3HAYCHBI WJIM MOATOTOBJICHBI IJIA

MMpOU3BOACTBA TSKEJIONM BOIBI IMyTEM HUCIOJIB30BAHUA 1160 mponecca oOmeHa BOObI K
cepoBOAOPOAA, 6o mnmponoecca o0MeHa aMMHaKa u BOAOpPOAA, BKIIFOYAKOT:
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6.1.

6.2.

6.3.

6.4.

6.5.

6.6.

Bono-cepoBo1opoaHbie 00MEeHHbIE KOJOHHBI

OOMeHHbBIE KOJIOHHBI, H3TOTABIMBACMbIC U3 MEJKO3EPHUCTOW YIIEPOJUCTON CTaIH
(manpumep, ASTM A516), muamerpom ot 6 M (20 dhyToB) 1m0 9 M (30 dyTOB), KOTOpHIC
MOTYT SKCILTyaTHPOBATLCS TPH NTaBJICHUH CBEITIE Win paBHOM 2 Mlla (300 GyHT/KB. mroitm)
U UMEIOT KOPPO3UOHHBIA JOMYyCK B 6 MM HWJIM OOJIbIIE, CIEIHAILHO MPEIHA3HAYCHBI WIIH
MOJITOTOBJICHBI JJI1 MPOU3BOJCTBA TSKEJIOW BOABI IIYTEM HCIOJB30BAHUS IpOIEcca
M30TOIHOTO 0OMEHA BOJBI H CEPOBOIOPOIA.

Fa30}1yBKI/I N KOMIIPECCOPLI

OpHnocrynenuatsle, ManoHanopusie (T.e. 0,2 MIla niau 30 ¢pyHT/KB. I10iiM) HEHTPOOEKHbIE
ra3ofyBKH WM KOMIIPECCOPBl AJsl LUPKYJSALUM CEPOBOJOPOAHOro rasa (T.e. Tasa,
conepxkamero 6omnee 70% H,S), cnenmuaibHo NpeaHa3HAYCHHBIC WM MOATOTOBJICHHBIC IS
IPOM3BOACTBA TSDKEJIOW BOABI IyTEM HCIOJIB30BaHMS Ipouecca oOMeHa BOAbI H
CEpOBOIOPO/IA. OTH Ta30QyBKHM WJIM KOMIIPECCOPHI HMMEIOT IPOM3BOAMTEIHHOCTD,
TPEBBIIAOIIYIO MM paBHYI0 56 M’/c. (120 000 SCFM) npu SKCIITyaTaluy MO/ AaBICHHEM,
npeBbimatomuM win pasabiM 1,8 MIla (260 gyHT/KB. Ar0¥iM) Ha BXOHE, W CHAOXKEHBI
CaJbHUKAMU, YCTONYMBBIMU K BO3/AeHcTBHIO H,S.

AMMHa‘lHO-BO}]OpO[{HBIe 00MeHHbIE€ KOJIOHHBI

AMMUAYHO-BOJIOPOJIHBIE OOMEHHBIE KOJIOHHBI BBICOTOH Oosee wnm paBHOH 35 M
(114,3 pyroB) mmamerpom ot 1,5M (4,9 pyroB) mo 2,5Mm (8,2 PpyToB), KOTOpPHIE MOTYT
OKCILTyaTHPOBAThCSA IO HaBJiCHHWEM, NpeBbmarommM 15 MIla (2225 ¢byHT/KB. Oroim),
CHENHMaIbHO TpeAHa3HaYeHHbIE WM TOJATOTOBJICHHBIC I MPOW3BOJCTBA TSKEIOW BOJIBI
MyTeM HCIIONb30BaHUs IMpoliecca OOMEHAa aMMHMaka U BOJOpPOJa. OTH KOJIOHHBI MMEKOT
TaK)Ke M0 MEHBIICH Mepe 0JIHO OTOOPTOBAHHOE OCEBOE OTBEPCTHE TOI'O XKE JIUAMETPA, 4TO U
MWIMHAPUYECKAs 4acTh, Yepe3 KOTOPYIO MOTYT BCTABJISTHCS MM BBIHUMAThCS BHYTPEHHUE
YaCcTH KOJIOHHBI.

BHyTpeH}me YacCTU KOJIOHHBI M CTYIICHYATBIC HACOCHI

BuyTpeHHHe 4acTU KOJIOHHBI U CTYIIEHYATble HACOCHI, CIIEUUATIbHO MpeAHa3HAUCHHbIC WU
MOATOTOBJICHHBIE JUIsI KOJOHH [UIsl NMPOU3BOACTBA TSXKEIOW BOABI IIYTEM HCIIOJIB30BAHUS
mpoIriecca aMMHAaYHO-BOJOPOJHOTO OOMeHa. BHYTpeHHHE YacTH KOJIOHHBI BKIIOYArOT
CHENMaIbHO MpeaHa3HaueHHBIE KOHTAKTOPHI MEXIY CTYTEHSMH, COACHCTBYIOIINE TECHOMY
KOHTaKTy Ta3a H®  KHIKOCTH. CryneHyaTble HAcOCHl  BKJIIOYAIOT  CIIEHAIBHO
MpeaHa3HaueHHbIE TIOTPy’KaeMble B )KUIKOCTh HACOCHI I HUPKYJISAINH KUIKOIO aMMHaKa B
npezaenax 00beMa KOHTAaKTOPOB, HAXOISAIINXCSl BHYTPH CTYTICHEH KOJIOHH.

YceTaHOBKH /IUIs1 KPEKHHIa aMMHUAaKa

VCTaHOBKM ISl KPEKMHIa aMMHaKa, SKCIUTyaTHpyeMble MO JaBJICHUEM, MPEBBIIIAIOIINM
wm paBHeiM 3 MIla (450 pyHT/KB. Ar0¥IM), cCHENUaNbHO TpeAHA3HAYSHHBIE WIIH
HOATOTOBJICHHBIC ISl TIPOM3BOACTBA TSDKEIOW BOABI IyTEM  HCIIOJIB30BaHUS IIpolecca
M30TOIHOTO OOMEHa aMMHaKa M BOAOPO/Ia.

NudpaxpacHble aHaaM3aTOPHI NOTJIONIEHUS

WudpakpacHble  aHAIW3aTOPbl  MOTJIOIICHHS, CIIOCOOHBIE  OCYHIECTBIATH  aHANU3

COOTHOIIEHUSI MEXIY BOJOPOJOM U JEHTepHUeM B peaJbHOM MaclIiTabe BpEeMEHM, KOraa
KOHIIEHTpalluu AeHTeprs paBHbBI UM npeBsimaoT 90%.
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6.7.

7.1.

7.2.

Karaaurudyeckue neuu

Karamuruaeckue medn s nepepa60TKI/I 060FaH.ICHHOFO z[eﬁTepHesoro raza B TSKCIYIO
BO4Yy, CIICHUAJIIBHO INPEAHA3HAYUCHHBIC WJIM IIOATOTOBJICHHBIC IJIA IIPOU3BOACTBA TSOKETI0M
BOJIbI ITYTEM HCITIOJIB30BaHUs IIPOIECCa U30TOITHOI'O oOMeHa aMMHaKa BOoOgOpoaa.

YcTraHoBKH UIsi KOHBEPCHH YpaHa W 000pyJd0BaHHe, CHEIHATbHO TMpeAHA3HAYEHHOE
WJIM TMOATOTOBJIEHHOE /IJISl TOT0

BBOJJHOE 3AMEYAHUE

B ycraHoBkax M cucTeMax JUIsi KOHBEPCHM YpaHa MOXKET OCYILIECTBIATHCS OAHO WIIH
HECKOJBbKO MPEBpaICHUM U3 OJHOTO XUMHUYECKOrO HM30TOINA ypaHa B JAPYTOH, BKIOYAs:
KOHBEPCHUIO KOHIIEHTpaToB ypaHoBoil pyasl B UO;, konBepcuto UO; B UO,, KOHBEpcHUIO
okucelt ypana B UF, unu UFg, xousepcuto UF, B UF,, kouBepcuto UF¢ B UF,, koHBepcuio
UF, B MeTayutmueckuid ypaH W KoHBepcuio ¢gropumoB ypana B UO,. MHorue KItOUeBBIe
KOMIIOHEHTHI 000pYZA0BaHUS YCTAHOBOK JUISI KOHBEPCHH ypaHa XapakTepHBI IJIs1 HEKOTOPBIX
CEeKTOPOB XHMHUYECKOH oOpabarpIBatomield MPOMBIIUIEHHOCTH. Hampumep, Buzbl
000pymOBaHUs, HCIIOIB3YEMOI0 B 3THUX IMPOIIECCaxX, MOTYT BKJIIOYATh: II€YH, KapyCeJIbHBIE
MeYH, PEaKTOPHI C TICEBIOOKIKEHHBIM CJIOEM KaTalu3aTopa, )KapoBbIe PEaKTOPHbIE OalIHH,
JKUJKOCTHBIE HEHTPU(PYTH, JAUCTUIUIAIMOHHBIC KOJOHHBI M JKUIAKOCTHO-XKHJIKOCTHBIC
OKCTPaKLMOHHBIE KOJOHHBI. (OJHAKO HE MHOTHE KOMIIOHEHTHI 000pYJOBaHHS MMEIOTCS B
"roroBoM Buje";  OONBIIMHCTBO W3 HHUX JOJDKHBI OBITh IOATOTOBJICHBI COTJIACHO
TpeOOBaHMUAM U CrieNUUKAIUAM 3aKa3yhKa. B HEKOTOpHIX ciiydasx TpeOyeTcs YYUTHIBAThH
CrelraabHble MPOEKTHBIE U KOHCTPYKTOPCKUE OCOOCHHOCTHU JUTS 3aIIUTHI OT arpeCCHBHBIX
CBOKCTB HEKOTOpHIX M3 oOpabarbiBaeMbix xumuueckux Bemects (HF, F,, CIF; n dropumbr
ypaHa). Hakonem, ciemyer OTMETHTh, YTO BO BCEX IIpoIeccaXx KOHBEPCHH YypaHa
KOMIIOHEHTHl 000pyJOBaHUs, KOTOpPHIE OTACIBHO CHENHWaJbHO HE NpeAHa3HaueHBl WIIH
MOJITOTOBJIEHBI TSI KOHBEPCHH ypaHa, MOTYT OBITh OOBEIWHEHBI B CHCTEMBI, KOTOPHIE
CHENHaIbHO MpEeAHAa3HAYeHbl WM MOJTOTOBICHBI JUIS MCHOJH30BAHMSA B LIEISIX KOHBEPCHH

ypaHa.

CnenmajJbHO TpeJHA3HAYEHHBbIE WJIM TOATOTOBJIEHHbIE CHCTEMBbI AJA KOHBEPCHH
KOHIIEHTPaToOB ypaHoBoii pyasl B UO;

INOACHHUTEJIbBHOE 3AMEYAHUE

KonBepcust koHIEHTpaToB ypaHoBoW pyasl B UO; MOXKET OCYIIECTBISITHCS CHadaja
MOCPEACTBOM PACTBOPEHUS] pPyJbl B a30THOM KHUCIOT€ © HKCTPAKIUU OUUILEHHOIrO
rekcaryjipaTa ypaHWIAMHATPATA C TIOMOIIBI0 TAKOI'O PacTBOPUTEINS, KaK TprUOyTHi (ocdar.
3areM rekcaruapar ypaHwiguHUTpaTa mpeoOpaszyercs B UQO; nubo mocpencTsom
KOHIICHTpAIlMd W JICHUTPAIMH, JIMOO TIOCPEJICTBOM HEHWTpalu3aliil ra3000pa3HbIM
aMMHAKOM JJIsl TIOJYUYCHHS JUypaHaTa aMMOHUS C TIOCenyroleld puibTpanuei, CyImKkon u
KaJIbLIUHUPOBAHUEM.

CrnenuajabHO NnpeaHasHaAa4YCeHHbIC WJIH MMOAT0OTOBJCHHbIC CUCTEMBI 1J11 KOHBEPCUMU UO3 B
UF,

I[NOSACHUTEJIbBHOE 3AMEUYAHUE

Koneepcuss UO; B UFg MOXET OCYIIECTBISATHCS HEMOCPEACTBEHHO (TopupoBanueM. Jlms
mporecca TpedyeTcss HCTOYHUK ra3000pa3Horo Gropa win Tpex(ropucToro xjaopa.
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7.3.

74.

7.5.

7.6.

7.7.

7.8.

CHeIIHaJ'leO npeaHasHa4Y€HHbIC WJIH MOATOTOBJICHHBIC CUCTEMBI 1JI1 KOHBCPCUU UO3 B
U0,

INOACHHUTEJIbBHOE 3AMEYAHUE

KouBepcuss UO; B UO, MOXKET OCYIIECTBIATHCA MOCPEACTBOM BoccTaHoBieHns UQO;
Fa3006paSHBIM erKI/IHF-aMMI/IaKOM NniIn BOZ[OpO)IOM.

CrnenuajibHo NpeIHa3HAYeHHbIe WIH TMOATOTOBJIEHHbIe cCHCcTeMBI 1 KouBepcnu UO,; B
UF,

INOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UO, B UF, Moxet ocymecTBasThcs nocpeactsom peakuuu UO, ¢ ra3000pa3HbIM
¢ropuctem BogopoaoM (HF) mpu temneparype 300-500°C.

CrnenunajbHO NMpeIHA3HAYEHHBIE WIH MOATOTOBIeHHbIe cucTeMbl 1A KoHBepcuu UF, B
UF4

I[NOACHUTEJIBHOE 3AMEYAHUE

Kongepcus UF, B UF; ocyriecTBisieTcss MOCpeACTBOM IK30TEPMHUIECKOI peakiuu ¢ (GTopoM
B peaktopHoii OamHe. UFg KOHAEGHCHUpYyETCS U3 TOPSYMX JISTYYMX Ta30B IOCPEICTBOM
MPOIMYCKaHUA TOTOKa raza uepe3 XOJOAHYIO JIOBYIIKY, oxiaxiaeHHyr ao -10°C. [lns
mporiecca TpedyeTcsi HCTOYHUK ra3000pa3Horo gropa.

CrnenmaJibHO NpeJHA3HAYEHHBIC HJIM NMOAT0TOBJIeHHbIe cucTeMbl 1 KoHBepcun UF, B
MeTalJIMYecKuii ypaH

I[NOSACHUTEJIBHOE 3AMEYAHUE

Konsepcus UF, B MeTamin4eckuid ypaH OCylIECTBISETCSA MOCPEACTBOM €r0 BOCCTAHOBJIEHUS
MaraueMm (KpyIHbIE TMapTUX) WIM KaJbIeM (Mallble MapTuu). Peakius OCyIECTBISETCS
IIpU TEMIIepaTypax BhIlIe TOUKM Iu1aBiaeHus ypasa (1130°C).

CHeIIHaJ'IbHO npeaHasHa4Y€HHbIC WM MOATOTOBJIEHHBIEC CUCTEMBI 1JI1 KOHBEPCUHU UF6 B
U0,

INOACHUTEJIbBHOE 3AMEYAHUE

Konsepcust UFs 8 UO, MOXET OCYIIECTBIATHCS ITIOCPEICTBOM OJTHOTO M3 TPEX IMpoIieccoB. B
nepBoMm mnponecce UFg BoccranaBmmBaercs u ruaponmsyercs B UO, ¢ HCIOIB30BaHUEM
BojopoJa u napa. Bo Bropom npouecce UF¢ ruaponusyerca pacTBOpEHUEM B BOJE, AJIA
OCaXICHHA OuypaHaTa aMMOHUSA I[O6aBJI$[eTCH aMMMaK, a JuypaHaT BOCCTaHABJIMBACTCA B
UO, Bomoponom mpu Temmeparype 820°C. Ilpu tperbem mpornecce razoodpasusie UFs, CO,
n NH; cmemmBaroTcsi B BOAe, Ocakias ypaHWIKapOOHAT aMMOHHMA. Y paHHIKapOOHAT
aMMOHHUSI CMEIIMBAaeTCs ¢ mHapoM M BojxopoxoMm Impu Temmeparype 500-600°C  nnd
npousBoactea UO,.

KonBepcuss UFg B UO, 4acto ocylecTBiseTCs Ha MEPBOHA CTYNMEHH YCTAaHOBKH IIO
M3TOTOBJIEHUIO TOTUIHBA.

CrnenuajbHo MpeaHa3HAYeHHbIe WM MOAT0TOBJIeHHbIe cHcTeMbl 1J1s1 KouBepcun UFg B
UF,

I[NOACHUTEJIBHOE 3AMEYAHUE

Koungepcust UFg B UF, ocymiecTBisieTcs: HOCPEACTBOM BOCCTAHOBIICHHUS BOJOPOIOM.
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