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21 nekabps 2023 ronma

O0mmee pacnpocTpaneHue
Pycckuit
SI3bIK OpurHHaNA: UCIIAHCKUH

[lononHUTenbHbIN NPOTOKOS, NOANMUCAHHbIN
MHoroHauuoHanbHbIM ['ocygapcteomMm bonueuga
n MexgyHapoaHbiM areHTCTBOM N0 aTOMHOW
9Hepruu, K CornaweHunio mexgy Pecnybnunkom
bonunena n MexayHapoaHbIM areHTCTBOM
NO aTOMHOMN 3HEPrMn 0 NPUMEHEHNN rapaHTUn
B CBA3M C [JoroBOpOM O 3anpeLieHnumn saepHoro
opyxusa B JlatnHckon Amepuke n [loroBopom
O HepacnpoCTPaHEHNN AOEPHOro OPYKNS

1. B Hacrosimem AOKyMEHTE IJsl CBEICHHS BCEX WICHOB MPHBOAUTCS TEKCT JlOMOIHHUTENBHOTO
MPOTOKOJA, MOANMMCAHHOTO MHOTOHAIIMOHANBHEIM ['ocynapcTBom bommBus u MexIyHApOIHBIM
areHTCTBOM I10 aTOMHOM sHepruu, k Cornamenuto! mexay Pecny6nukoii bonusus 1 Mesx 1yHapOIHBIM
areHTCTBOM II0 ATOMHOM SHEPruy O MPUMEHEHUM TapaHTUH B CBA3M ¢ J[OroBOpoM O 3ampeuieHuu
saaepHoro opyxus B JlatnHckoid Amepuke u JJoroBopoM 0 HEpacHpOCTPaHEHHH SACPHOTO OPYXKHSL.
CoBer ympapmstomux yTBepaua JomomautensHblin mpotokon 11 centsops 2019 roga. On ObuT
noanucad 18 centsiops 2019 rona B Bene, ABcTpus.

2. Bo wucnonmnenwme crtateu 17 JlOMOTHUTENHFHOTO TPOTOKONA OH BCTYNHI B CHIy 7 AexkaOps
2023 roga, B JeHb MONXy4deHUS ATEHTCTBOM OT MHoronamuoHaisHoro I'ocymapctBa bonuBus
MUCHMEHHOTO YBEJOMIICHUSI O TOM, YTO BCE YCTAHOBJICHHBIC 3aKOHOJATEIHCTBOM M KOHCTUTYLHEH
BommBun TpeGoBanus, HEOOX0AUMBIE JUTA BCTyTUieHHs [[poToKoIa B CHITY, BRIITOTHEHBI.

! TlpuBoaurcs B nokymente INFCIRC/465.



INFCIRC/465/Add.1
JobaBienue

JIOIOJIHUTEJIbHBIN ITPOTOKOJI, IIOAIMCAHHBIA MHOI' OHALITMOHAJIbHBIM
I'OCYJAPCTBOM BOJIMBUSA U MEXJTYHAPOIHBIM ATEHTCTBOM I10 ATOMHOI
DHEPI'MU, K COTJIAIIEHUIO MEXY PECITYBJIMKOM BOJIMBUS Y MEXIYHAPOJHBIM
ATEHTCTBOM I10 ATOMHOM SHEPTUHM O ITIPUMEHEHUU T'APAHTHIA B CBSI3U1
C JOrOBOPOM O 3AIIPELLIEHUH SIJIEPHOI'O OPYXWS B IATUHCKOW AMEPUKE
1 AO0T'OBOPOM O HEPACITPOCTPAHEHUU
AAEPHOI'O OPYXUA

[MPUHNMAS BO BHUMAHUE, uto Muoronammonansnoe I'ocynapcetBo bonmBust (manee
nMenyemoe «bommBusa») 1 MeXIyHapoJAHOE areHTCTBO IO aTOMHOHM SHEprum (Jajee MMEHyeMoe
«ATEHTCTBOY) ABISIFOTCS ydyacTHHKamMu CoTrJallieHus 0 MPUMEHEHUN TapaHThi B CBs3H ¢ JJoroBopom o
3ampelIeHUH epHoro opy>xus B JlatnHckoit Amepuke u JJoroBopoM 0 HepacTpoCTpaHESHUH SIIEPHOTO
opyxus (manee umeHyemoro «CorjaiieHue O rapaHTHsX»), KOTOPO€ BCTYHHIO B cuiy 6 deBpas
1995 ropa,

YUUTHBIBAS xenanue MexIyHapOIHOTO cOOOIIECTBA elle 00iee YKPENUTh PEKUM SACPHOTO
HEPaCHpPOCTPAaHEHUsI MYTEM TMOBBIIICHUS JEHCTBEHHOCTH W 3(QQEKTUBHOCTH CHUCTEMbI TapaHTHUH
ArentcTBa,

HAIIOMUWHAS, 4to ATreHTCTBO MNpH OCYLIECTBICHWH TapaHTHH [OJDKHO YYHUTHIBaTh
HEOOXOIMMOCTb: N30eraTh CO3/IaHMs MPETSATCTBUN SKOHOMHUYECKOMY H TEXHOJOTMIECKOMY Pa3BUTHIO
BonuBun uiam MeXIyHapOIHOMY COTPYAHHYECTBY B OOJIACTM MHUPHOW SIAEPHOM IEsTEIbHOCTH;
coOyroaTh JEHCTBYIONINE MOJIOKEHHS B OOJIACTH OXPaHbl 370POBBs, 0€30MacHOCTH, (PHU3NUIECKOit
3alIUTHl, a TaKXKe JIPyrue JAeUCTBYIOMHE TpeOOBaHUS 0E€30MacHOCTH W TpaBa OTAENBHBIX JIHI], U
MIPUHUMATh BCE MEpPBI IO 3aIIUTE KOMMEPYECKHX, TEXHOIOTMUECKUX U MPOMBIIIIEHHBIX CEKPETOB, a
TaKke APyroi KOHGUASHIHAIBHON HH(OPMAIINH, KOTOpask CTAHOBUTCSI €My H3BECTHOI,

[TPUHUMAS BO BHUMAHMUE, uto yacToTa NpoBEAEHUS U HHTEHCUBHOCTh MEPONPUATHIH,
yKazaHHbIX B HacrosmeMm Ilporokone, OynyT moagepkuBaThCsl Ha MHHUMAJIBHOM YpPOBHE,
COOTBETCTBYIOIIEM LM MOBBIILIECHUS AEHCTBEHHOCTH U 3()()HEKTUBHOCTH TapaHTHi AT€HTCTBa,

HACTOSIILMM bonuBus n ATEHTCTBO COTIIACIIACH O HIDKECIICTYIOIIEM:



CBA3b MEXAY HACTOAIIUM ITPOTOKOJIOM
N COI'JTAIIEHUEM O TAPAHTUSAX

Cratbs 1

[onoxxennst CornameHus 0 TapaHTHIX IPUMEHSIOTCS K HactosmemMy [IpoTokoiy B Toit Mepe,
B KaKOH OHU COOTBETCTBYIOT MOJIOXKEHUSAM HacTosimero [IpoTokona u coBMecTUMBI ¢ HUMU. B ciiyuae
MIPOTHBOPEYHST MEXAYy TMoNoxkeHussMr CoriameHns O TapaHTHSIX W TOJOKEHUSMU HACTOSIIETO
[IpoTokona npuMeHsIOTCS MoN0KeHust HacTosero [lpoTokona.

HPEJOCTABJIEHUE NHOOPMALIUHN

Cratpg 2

a. BonuBus npegocrapiseT ATCHTCTBY 3asiBICHHE, COACpKAIIICE:

i)

vi)

ob1mree onrcanue ¥ MHPOPMAIINIO, YKA3BIBAIOIIYI0 MECTO MPOBEIECHUS OTHOCSIIIMXCS K
SIZIEPHOMY TOILJIUBHOMY LUKy Hay4YHO-HMCCJIEI0BATENBCKUX u
OTIBITHO-KOHCTPYKTOPCKMX pabOT, HE CBsI3aHHBIX C SACPHBIM  MaTEpUAJIOM,
OCYIIECTBIISIEMBIX TJIe-TM00, KOTOpbIe (PHUHAHCUPYIOTCS, MOIYYHIM KOHKPETHOE
pa3pelieHue Ui KOHTPOJIUPYIOTCS WM OCYLIECTBIIAIOTCA OT UMEHU bonusuu;

onpezeieHHYI0 ATEHTCTBOM Ha OCHOBE 0XKH1a€MOT0 TIOBBIIIIEHUS JeHICTBEHHOCTH UITH
3¢ EKTUBHOCTH M COIJIacOBaHHYI0 C bonmBueil nHbopmanuio o Kacaromeics
rapaHTUi 3KCIUTyaTallMOHHOM AEATENIbHOCTH Ha YCTAaHOBKAX U B MECTAaX HaXOXKICHHUS
BHE YCTaHOBOK, I'’ic OOBIYHO HCHOJIB3YETCS SACPHBII MaTepHa;

o0Iiee omMcaHMe KakIOro 3JaHMs Ha KakIO0H IIIOIAAKE, BKJIIOYAs €ro
WCTIONB30BaHME, M, €CIH OSTOT0 HEJIOCTATOYHO — OIHCAaHHUE €ro COACPKIMOTO.
DTO0 omucaHue BKIFOYAET KapTy TaKOW TUIOIIA K,

omucaHWe MacuTabda omepauuii JUIs KaXIOro MecTa HaxOXIEHHs, HMEOLIETOo
OTHOUIEHUE K IEITENIbHOCTH, YKa3aHHOU B IpuiioxkeHuu | k HacTosimeMy IIpotokoiy;

uH(pOpMaLNIO, YKa3bIBAIONIYI0 MECTO HaXOXKICHHS, SKCIUTYaTallHOHHOE COCTOSHHE U
OIICHOYHBIC TOOOBBIC MNPOU3BOACTBCHHBLIC MOIIHOCTU YPAaHOBBIX PYJIHUKOB H
00OTaTUTENFHBIX yYCTAHOBOK M  TOPUEBBIX OOOTAaTHTENBHBIX YCTAaHOBOK U
CYIIECTBYIOIIHI TO0BOI 00BbEM MPON3BOJCTBA TAKHX PYIHHKOB U 00OTaTUTEIHHBIX
ycTaHoBoOK ais bonuBuu B nenomM. bonuBus mpenoctaBisieT Mo 3amnpocy ATEHTCTBa
JIaHHBIE O CYIIECTBYIOLIEM I'0JJOBOM 00bEME MPOU3BOACTBA OTAEIBHOIO PYAHUKA WIN
oborartuTensHON YycTaHOBKH. [IpemocraBnenme 3Toil wHbOpManmuum HE TpedyeT
BE/ICHHS TTOIpOOHOT0 y4eTa sepHOro MaTepuaia;

I/IH(bOpMaHI/I}O OTHOCHUTCJILHO HCXOAHOI'0 MaTCpuajia, KOTOpLIﬁ €IC HC JOCTHUT COCTaBa
U YHUCTOTBI, KOTOPBIC ACJIAIOT €TI0 MNPUTOAHBIM JIsI HU3IOTOBJICHHSA TOIUIMBA WIIN
HU30TOITHOI'O 06OFaIIICHI/IH, BKJIFOYAIOIIYIO:

a) KOJIMYECTBA, XUMHUYECKUN COCTaB, HCIOJIb30BAHHUE WM IPEAINOoIaracMoe
HCIIOJIB30BAaHUE TAKOTO MaTephaja, HE3aBUCHMO OT €ro SIACPHOTO HIIH
HESICPHOTO HCIIONB30BaHUS, I KaXXI0ro MecTa HaxoKIeHHs B boimsuwm,
B KOTOPOM TaKOW MaTepuall MPUCYTCTBYET B KOJUYECTBAX, MPEBBIMIAIOIIUX
JIECATh METPUYCCKUX TOHH ypaHa v(WJIH) IBaIaTh METPUUYCCKUX TOHH TOPUS,
a JUTSl IPYTUX MECT HAXOXICHHSI C KOJIMIECTBAMHU 00JIee OTHOW METPUIECCKOM



vii)

viii)

b)

TOHHBI — OOlllee KOJHWYEeCTBO i1 bonuBHM B 1eI0oM, €cliM 3TO oOllee
KOJIMYECTBO MPEBBINIACT JCCATh METPUYCCKHX TOHH ypaHa WIH JBAALATh
MEeTpUYeCKuX TOHH Topus. lIpenocraBnenue sToli mHGOpPMANUU He TpeOyeT
BeJICHUS TOAPOOHOTO yUeTa S/IEPHOT0 MaTepHala;

KOJINYECTBAa, XMMUYECKUI COCTaB M MyHKT Ha3HAYCHMS KaXKJI0H IKCIIOPTHOMN
MOCTaBKH U3 bonuBuM Takoro Marepuana sl KOHKPETHBIX HESACPHBIX Lieaeit
B KOJIMYECTBAX, IPEBBIILIAIONINX:

1) JCCATH MeTpI/I‘IeCKI/IX TOHH ypaHa, WM JIs1 ITOCJIICAOBATCIIBHBIX
JKCMOPTHBIX IOCTABOK ypaHa W3 bBojwBuM B OMHO M TO IKe
rOCyIapCTBO, KaX/1as U3 KOTOPBIX MEHEE JCCATH METPUUYCCKUX TOHH,
HO CyMMa KOTOpBIX HpeBI)IIHaeT JHECCATH MeTpI/IT-IeCKI/IX TOHH B TCUCHUC
roaa;

2) NBAAIATh METPUYECKUX TOHH TOPHS, WM JUIA IIOCIEIOBATEIBHBIX
SKCHOPTHBIX IIOCTaBOK TOpUS U3 bomwBHUM B OAHO U TO K€
rOCyJapCTBO, Kakaas M3 KOTOPBIX MEHEe IBaJIaTH METPHUICCKUX
TOHH, HO CyMMa KOTOPBIX IIPEBHIIIAET ABAANATH METPUIECKUX TOHH B
TeUYeHHUeE roja;

KOJIM4YECTBA, XUMHYCCKUM COCTaB, MECTO HAXOKACHUA B HACTOAIICC BPEMA U
HCIIOJIB30BAHUEC WJIM HPEAIoIaracMoc MCIOJIb30BAHUC Ka)K,Z[Oﬁ HMHOpTHOﬁ
IIOCTaBKH B boIMBHIO TaKOro Matepuajia 1jis1 KOHKPETHBIX HEACPHBIX ueneﬁ
B KOJIMYCCTBAX, MMPCBLIMIAOIINX !

1) JIeCATh METPUYECKUX TOHH YypaHa, WIH JUIsl IOCJIEAO0BATENIbHBIX
MMITOPTHBIX MTOCTABOK ypaHa B boymBHIO, Ka)kash U3 KOTOPBIX MEHEE
JIeCATH METPUUYECKHX TOHH, HO CyMMa KOTOPBIX IIPEBBIIIACT AECATH
METPUYECKUX TOHH B TEUECHHE I'OJ1a;

2) BAAATh METPUYECKUX TOHH TOPHWS, WM U IIOCIEIOBATEIBHBIX
AMITOPTHBIX TTOCTABOK TOpPHS B boimBHIO, KaXkaas U3 KOTOPHIX MEHEe
JBaJIlIaTd METPUYECKUX TOHH, HO CyMMa KOTOPBIX TIPEBHIIIACT
JIBaJIIIaTh METPUUECKUX TOHH B TEUCHUE TOJIA;

IIpM TOM IOHMMAaHWHM, YTO TPEACTaBleHHE HH(OpMAIMKU O TaKOM MaTepHale,
MpeHa3HAaYeHHOM I HEeSJEPHOTO MCIOIb30BaHMS, MOCHIEe TOrO KaK OH JOCTHUTHET
OKOHYAaTeJIbHON (POPMBI CBOETO HESIIEPHOT'O MCIIOIb30BaHus, HE TpeOyeTcs;

a)

b)

MH()OpPMALIMIO OTHOCHTENHEHO KOJHMYECTB, BUIOB HCIIOJIB30BAaHUS M MECT
HaxXOKACHUS SAOCPHOTO MaTepHuaia, OCBOOOXKIEHHOTO OT TapaHTHH B
COOTBETCTBHH €O cTaTheil 36 CornameHuns 0 TapaHTHsIX;

MH(POPMAITUIO OTHOCHTEIBHO KONHWYECTB (KOTOpash MOXET HMETh (opMy
OLIEHOK) M BUJOB HCIOJb30BAHUS B KAKIOM MECTe HaXOXKACHUS AIEPHOTO
MaTepHaia, 0CBOOOKACHHOTO OT TapaHTHH B COOTBETCTBUH co cTaTheit 35 (b)
Cornamenus o rapaHTHAX, HO €1Ie He HaXOISIIErocsi B OKOHYATEIbHOM popme
JUIS HESIIEPHOTO UCTIONB30BAHNUS, B KOJIMUECTBAX, IPEBBIIIAOIINX YKa3aHHbIE
B cratbe 36 Cornamenus o rapantusx. [IpegocraBnenue 3Toi nHpOpMAIUN
He TpeOyeT BeAeHHs NOAPOOHOT0 yueTa AIepHOro MaTepuaa;

MH(GOPMAITUIO OTHOCHTEIBHO MECTa HAXOXJICHUS WIH JalbHEHIIel o0paboTku
OTXOJIOB CPETHET0 WJIH BBICOKOTO YPOBHS AaKTHBHOCTH, COJCpXKAINUX IUTYTOHHH,
BBICOKOOOOTAIIEHHBI ypaH WiIu ypaH-233, B OTHOIICHHWH KOTOPBIX IPUMCHCHHE



rapalThii OBIJIO TPEKpameHO B COOTBETCTBMHM co cTaTheit 11 CornameHnus o
rapaHTusax. J[asg menu JaHHOTO TyHKTa «JallbHeHInas oOpa0oTka» He BKIIIOYACT
MEepPeynaKkoBKy  OTXOAOB WM WX  JalbHEHIIee  KOHAWIMOHHPOBAHUE,
HE TIpeycCMaTpUBaloIIee pa3ciieHUs JICMEHTOB, ISl XpaHSHUS HITH 3aX0POHCHUS;

CJICOYIOIIYIO I/IH(i)OpMaLII/IIO OTHOCHUTCIIbHO COorjiaCoOBaHHOI'O O60py,Z[OBaHI/I}I
" HCAACPHOI'0 MaTcpuaja, ICPCUNCICHHBIX B IPHUIOXKCHUN II:

a) M0 KaKIOW DSKCIOPTHOM TOCTaBKe W3 bommBuM Takoro oOOpyAOBaHUS
W MaTepuana: WICHTH(UKAIWS, KOJIUYECTBO, MECTO MPEAINoaracMoro
KCIIONBb30BaHUs B FOCYJapCTBE-TIOIyYaTesie U JaTa Wikl B COOTBETCTBYIOLIUX
CITyJasix OXKHJaeMasi 1aTa SKCIIOPTHOM IMOCTaBKH;

b) [0 KOHKPETHOMY 3ampocy ATreHTCTBa, NOATBEpXkAcHUE bonuBueil Kak
AMIIOPTUPYIOMIMM TOCYZApCTBOM HH(OPMAIIMA OTHOCHUTENIBHO JKCIOpTa
Takoro o0OpyZOBaHMS W MarTepuaja B bONWBHIO, MperoCcTaBICHHON
ATEHTCTBY JIpyTHM T'OCY1apCTBOM;

o0Iye TUTaHBI HAa TIPEACTOSIINN MECATUICTHHHN ITePHOJ, MMEIOIINE OTHOIICHUE K
Pa3BUTHUIO SICPHOTO TOIUIMBHOTO IUKJA (BKJIOYAS TUIAHUPYEMbIE OTHOCSIIHECS K
SIIEPHOMY  TOIUIUBHOMY  IIMKIY  HAyYHO-UCCIEAOBATEILCKUE U OMBITHO-
KOHCTPYKTOPCKHE paboOThI), KOTAa OHH YTBEPXKICHBI COOTBETCTBYIOIIUMH
KOMITETEHTHBIMHU OpraHaMu B boiBum.

BonuBus mpuiaraeT Bce pasyMHbIE YCHJIHMS, C TE€M YTOObI MNPEIOCTaBUTh ATEHTCTBY
CIIeIYIOILY 0 HH()OPMALIHIO:

)

obmree onycanye U NHGOPMAILHNIO, YKa3bIBAIOIIYI0 MECTO IIPOBEICHNS OTHOCSIIIUXCS K
SIEpHOMY  TOIUIMBHOMY  IIMKJIY  HAy4YHO-MCCIENOBAaTENbCKMX M OIBITHO-
KOHCTPYKTOPCKHX PaboT, HE CBSI3aHHBIX C SAEPHBIM MATEPUAIOM, KOTOPbIE KOHKPETHO
OTHOCATCS K 00OTaIIeHHIO, TIepepadOTKe SIAESPHOTO TOIDIMBA HITH K 00paboTKe OTXO0I0B
CPEHEr0 MM BBICOKOIO YPOBHA aKTUBHOCTH, COJAEp)KalIMX  IUTyTOHWM,
BBICOKOOOOTAIIEHHBIH YpaH WK ypaH-233, ocyliecTBIseMbIX re-11u00 B bonusuu, HO
KOTOpble He (PUHAHCHUPYIOTCS, HE TOJYYMIM KOHKPETHOTO pa3pelleHHs WIN He
KOHTpoJIMpytoTca boiauBuen uinm He OCyIECTBIAIOTCS OT UMeHH bonmusun. s nenu
JAHHOTO ITyHKTa «00pab0TKa» OTXO0B CPETHETO WIIM BHICOKOTO YPOBHSI aKTUBHOCTH
HE  BKJIOYaeT TMEPEyNakoBKY OTXOJOB WM WX  KOHIUIIMOHUPOBaHHE,
HE IPeNyCMaTPHUBAIOLIEE pa3feIICHUS JIEMEHTOB, ISl XPAHEHUS WIIN 3aXOPOHEHMSL.

ofmiee omMcaHue MOEITEIPHOCTH W CBEACHUS O JIUIE WIM OpraHu3alluH,
OCYILECTBISIIOIIMX TaKyl0 JEATEIbHOCTh B OINPEACIICHHBIX ATEHTCTBOM MECTax
HaXO0XJICHUS 3a MpeIeiaMy TUIOIAIKH, KOTOPhIe, TI0 MHEHHIO ATEHTCTBA, MOTJIH OBl
(YHKIMOHANEHO OBITh CBSI3aHBI C  JICSITENBHOCTBIO Ha JTOM  IUIOIIAJKE.
[IpenocrapneHue Takoi MH(GOpPMAIMU SIBJISETCSA MPEIMETOM KOHKPETHOTO 3ampoca
ArenrctBa. OHa IPEIOCTABISICTCS B KOHCYJIBTAIIUN C ATEHTCTBOM U CBOEBPEMEHHO.

ITo 3anpocy ArentctBa bonuBus maeT yTOUHEHHS WM Pa3bICHEHUS 000N MHpOpMAIH,
MPEIOCTaBICHHOM B COOTBETCTBUH C HACTOALICH CTaThEH, B TOM CTEIIEHH, B KOTOPOI OHA UMEET
OTHOIICHHUE K LI TapaHTHH.

Cratpg 3

bonuBus mpenocraBnser AreHTcTBY B TeueHue 180 mHeil mociie BCTYIUIEHHS B CHITY
HacTosiero [Iporokosna nupopMaluio, 0 KOTOpoit TOBOpUTCs B craThe 2.a.(1), (iii), (iv), (Vv),
(vi)(a), (vii) u (x) u B ctatbe 2.b.(1).



BonuBust npenocTaBiseT AreHTCTBY A0 15 Mast Kakaoro roja 0OHOBICHHYIO HH(POPMAIIHIO, O
KOTOpPOM TOBOPUTCS B IYHKTE a. BBIIIE, 3a IEPHUOJ, OXBATHIBAIOIIUMI MpeIeCTBYIOMUN
KaneHaapHblii Toa. Ecnm paHee mpemocTaBieHHas WH(OpMaIMs OcTalach 0e3 H3MCHCHUH,
BonuBust yBegomisier 00 3Tom.

BonuBus npegocrapnsier ATeHTCTBY J0 15 Mast KaKa0ro rojia nHPOPMAIUIO, ONPEAeTICHHYO
B cTathe 2.a.(vi)(b) u (c), 32 mepro 1, 0XBATHIBAIOIINN MTPEAIICCTBYIONTNH KaJeHIapHBIN TOI.

BonuBust exexkBapTalbHO MPENOCTABISET ATEHTCTBY WH(POPMAIUIO, OIPEICICHHYIO B
crarbe 2.a.(ix)(a). Dta uHGOpMaIMs MPeJOCTaBISETCS B TEUECHHE NISCTUACCATH JHEW Tocie
OKOHYaHUSI KaXJIOTO KBapTaa.

BonuBus mpenocraiser AreHTCTBY MH(OpMALHMIO, ONpEAEIeHHYI0 B craThe 2.a.(viil), 3a
180 nHelt 1o ocymiecTBieHHs JanbHeimer o0paboTku, W 10 15 Mas Kaxjgoro roja
uHpopMaLMio 00 M3MEHEHMSAX MECT HAXOXKICHHS 3a IEpPHOZ, OXBaTHIBAIOILUI

MPEIECTBY 0NN KaJleHIapHbIN TO/I.

BonuBust 1 ATeHTCTBO JIOTOBapHBAIOTCS O BPEMEHHU M YaCTOTE MPEAOCTABICHUS HH(OpMAIINH,
orpeeneHHoOH B ctaThbe 2.a.(ii).

BonuBus mpenoctaBnsier AreHTCTBY HWH(GOpMaLUIO, ONpeAeieHHy0 B crarbe 2.a.(ix)(b), B
TEYeHHE MIECTUIIECSITH THEH Mocie MOCTYIUICHHS 3a1poca OT ATEHTCTBA.
JIOTMOJIHUTEJIbHBINA JOCTYII
Cratbs 4

HH)Kecne):[onmee MMPUMECHACTCA B CBA3U C OCYHICCTBJIICHUCM JOIIOJTHUTCIBHOTO JOCTYyIIa B

COOTBETCTBHUH CO CTaTbeu 5 HaCTOAIICTO HpOTOKOJ’IaZ

a.

ATEHTCTBO HE CTaBUT eI MEXaHUCTUYICCKU NI CUCTECMATUYCCKU TPOBEPATH I/IH(l)OpMaLII/IIO,
0 KOTOpOﬁ TOBOPUTCS B CTATHC 2, OJTHAKO ATEHTCTBO UMEET AOCTYII K:

1) MO0OMY MECTY HaXOXKIIEHH, O KOTOPOM TOBOPHUTCS B cTarthe 5.a.(i) wmm (ii), Ha
BBIOOPOYHOH OCHOBE C TIICNbI0 OOCCICUYCHUS YBEPEHHOCTH B OTCYTCTBHUH
HE3asBJICHHBIX SJICPHOTO MaTepHrala u NesATeIbHOCTH;

ii) T00OMY MECTY HaXOXJIEHHUS, 0 KOTOPOM T'OBOPHUTCA B CTaThe 5.b. WiIH C., B TEMAX
pelieHns BONpOca, CBS3aHHOTO C NPaBHILHOCTHIO M TIONHOTOM HMHGOpManuwy,
MPEJIOCTaBIEHHON B COOTBETCTBHMM CO CTaThedl 2 WMIM B LEISAX YCTPaHEHUS
HECOOTBETCTBUS, CBSA3aHHOTO C 3TOH HH(pOPMALIUEii;

i) M000MY MECTY HaXOXKIEHHS, 0 KOTOPOM TOBOPHTCS B cTaThe 5.a.(1il) B TOM cTeneHH,
B KOTOPO# 3TO HEOOXOAMMO ATCHTCTBY JJIsl TOATBEPXKIACHUS JIJIs LIEJIel rapaHTHi
3asiBJI€HUs boMBUM O CTaTyce yCTAaHOBKHM WIIM MECTa HaXOXKICHUS BHE YCTAHOBOK,
rae paHee OOBIYHO WCIIONB30BAJCS SACPHBIH MaTepuan, KaK CHATBIX C
JKCIUTyaTaluy;

1) 3a HCKITIOYCHHUEM CITyJYaeB, yKa3aHHBIX B MyHKTE (i) HIDKE, ATEHTCTBO HAIPaBIIsSET
BonmBum npenBapuTensrHOE YBEIOMIIEHHE O JTOCTYTIE IO KpalHeil Mepe 3a 24 Jaca;

i1) B OTHOIIIEHWH JIOCTYIA K JITIOOOMY MECTy Ha TUIOIAIKE, KOTOPBINA 3aIIpaminBaeTCs B
COYETaHUM C TMOCEHICHUSIMU JIUISI TIPOBEPKH MH(POPMAIUH O KOHCTPYKIIUHM WK C
WHCHEKIUSAMH JUTsl CHISIUATIBHBIX [eJeH WM OOBIYHBIMA WHCICKIMSIMH Ha 3TOM
TUIOMIAJIKE, CPOK MPEABAPUTEIILHOTO YBEAOMIICHHUS, €CITU ATEHTCTBO 00paIaercs ¢



3ampocoM 00 3TOM, COCTaBIsSeT, IO KpaliHed Mepe, [Ba Yaca, OIHAKO B
UCKJIIOYUTEIBHBIX 00CTOSTEILCTBAX, MOXKET COCTABUThL MEHEE JBYX YACOB;

c. MpeBapUTEIbHOE YBEIOMJICHHE HAMpaBIsSeTCs B MUCHMEHHOM BHIE M B HEM KOHKPETHO
YKa3bIBAIOTCS IPUYHMHBI TOCTyTA U ACSITEIHHOCTh, KOTOpas JOJDKHA OBITH OCYIIECTBICHA BO
BpeMsl TaKOTO JIOCTYTIA;

d. B clly4yae BOINpPOCa MM HECOOTBETCTBHUS ATEHTCTBO TpeaocTaBiseT BoJMBUU BO3MOXKHOCTh
JIaTh Pa3bsCHEHHWE M CHOCOOCTBOBATH PEIICHUIO 3TOT0 BOMPOCA WM YCTPAHEHHIO 3TOTO
HecooTBeTCTBUS. Takas BO3MOXKHOCTh OyAeT MPeNOCTaBIATHCA 10 HalpaBiCHHS 3ampoca o
JOCTYIIE, €CIH TOJBKO ATEHTCTBO HE COYTET, YTO 33/€PKKa B MPEAOCTABICHUH JIOCTYTIA,
BO3MOXXHO, HaHECET YIepO Ield, C KOTOPOH 3arpaniiBaeTcsl 3TOT I0CTyIl. B mobom ciryuae
ATEHTCTBO HeE JIeJIaeT KaKuX-IM0O BBHIBOJOB B OTHOIIEHHH BOIIPOCA WJIM HECOOTBETCTBHSA 0
TeX Mop, oka bonuBuK He OyAeT NpenocTaBieHa Takas BOSMOKHOCTb;

e. ecinu ¢ bonuBuel He NJOCTUTHYTO MHON JONOBOPEHHOCTH, JOCTYII OCYIIECTBIISIETCS TONBKO B
Te4YeHHe 0OBIYHOTO pabouero JAHg;

f. BonuBusi mMmeeT mpaBO Ha COMPOBOXKICHHE HHCIEKTOPOB ATEHTCTBA BO BpeMs JOCTyIa
IIPEACTABUTENAMU bBOJIMBUM TIIpU  yCIIOBHH, 4YTO OTO HE 3aJCPXKUBACT BBIIOJHEHUE
WHCITIEKTOpaMH CBOMX (YHKIIUI WIH UHBIM 00pa30M HE MPEMITCTBYET STOMY.

Cratbs 5
BonuBus npenocTasisieT AT€HTCTBY JOCTYII K:
a. i) JII000MY MECTY Ha IUIOIIAJIKE;

i) JIO0OMY MECTy HaXOXKIEHHs, ompejaeiieHHOMY bonuBueld B COOTBETCTBHH CO
craThelt 2.a.(v)—(viii);

i) MO0O0H CHSATON C JKCIUTyaTallil YCTAHOBKE WJIM CHATOMY C JKCIDIyaTallid MECTY
HaXO0X/ICHUS BHE YCTAHOBOK, I'/I¢ paHee OOBIYHO MCIIOIB30BAJICS SACPHBIN MaTepual;

b. MOOOMY MECTy HaxOXJICHUS, ONpeellieHHOMY boniBHei B COOTBETCTBHH CO cTaThei 2.a.(1),
crarbeii 2.a.(iv), cratheit 2.a.(ix)(b) wiu crateeit 2.b., MTOMUMO TeX, 0 KOTOPBIX TOBOPHUTCS B
MyHKTE a.(1) BbIlIe, IPH YCIOBHH, 4TO, eciii bonnBus He MMeeT BO3MOKHOCTH MPEAOCTABUTD
TakoH pgoctyn, bonmBus mpunaraer Bce pa3yMHbBIE YCWIHS IS HE3aMEUTUTEIHHOTO
YIOBIIETBOPEHUS TPEOOBaHM ATEHTCTBA C TOMOIIBIO HHBIX CPEJICTB;

C. JTF000MY MECTY HaXOKICHUS, ONIPEIeIECHHOMY ATEHTCTBOM, TIOMHUMO T€X MECT HaXOXKJCHUS, O
KOTOPBIX TOBOPUTCS B TIYHKTax a. U b. BHIIIE, B IENIIX 0TOOpa MPOO OKPYKAIOIIEeH cpeabl B
KOHKPETHOM MECT€ HaXOKIEHHS IPH yCIOBHH, YTO, eciii bommBus He MMeeT BO3MOKHOCTH
IIPENOCTaBUTh TAaKOW JNOCTyN, bosmBus npwiaraer BCe€ pa3yMHblE YCHIUSA Ul
HE3aMEUTUTEIBHOTO yIOBJIETBOPEHHS TpeOOBaHMIT ATEHTCTBA B NPHICKANIMX MECTax
HaXO>KACHUS WIH C TIOMOILBIO HHBIX CPENICTB.

Cratps 6

IIpm ocymecTBIeHHH CTaThH S ATEHTCTBO MOXET BBIIONHATH CIEAYIONINE BB
JIEATENLHOCTH:

a. B OTHOIICHWH JIOCTYIIa B COOTBETCTBHM CO CTaThei 5.a.(1) miu (iii): BU3yalbHOE HAOIIOIEHHE,
0TOOp P00 OKPYIKAIOIIEH CPEJIbl; UCTIOIB30BAHUE YCTPOUCTB JJIsl OOHAPYKCHUS U U3MEPEHUS
paauanuy; ornevYaThIBaHUE M MPUMEHCHUE JPYTUX UICHTUQUIUPYIONUX U YKA3bIBAIOIIUX HA
BMEIIATENLCTBO YCTPOUCTB, ONPEACTCHHBIX B JIOMOIHUTENHHBIX TIOJIOXKEHHSIX; U IPUMCHEHHE



NPYTrUX OOBEKTUBHBIX MEp, TEXHHUYECKAs OCYIIECTBUMOCTh KOTOPBIX ObLIa MOJTBEPIKICHA U
WCIIONIb30BAaHUE KOTOPHIX OBLIO cormacoBaHO COBETOM YIPABISIONIMX (J1ajee UMEHYEMBIM
«CoBeT») 1 TIociie KOHCYJIbTAIui MeX Ay ATCHTCTBOM U bonuBueit;

b. B OTHOILIEHUH JOCTYIa B COOTBETCTBHH CO CTaThel 5.a.(ii): BU3yalibHOE HAOIIOACHHUE; TOACYCT
YYETHBIX EJWHUI[ SACPHOrO MaTepuaia;, HepaspylIallue H3MEpeHUuss U OoTOOp Mmpol;
WCIIOJTIb30BAHUE YCTPOUCTB JII OOHAPYKCHHUS W M3MEPEHUS paTuaIiii; W3y4YeHUE YUETHBIX
JIOKYMEHTOB, KAaCarOIIMXCs KOJMYECTBA, MPOUCXOXKICHUS M pa3MEIIeHUsT MaTepuaia; oToop
Mpo0 OKpYyXKarwIell Cpeapl; W NPUMEHEHHE JPYruX OOBEKTHUBHBIX MEp, TEXHHUYECKas
OCYIIECTBUMOCTh KOTOPBIX OblTla TOATBEPKICHA W WCIONB30BAHHE KOTOPBIX OBLIO
cornacoBaHo COBETOM U MOCIIE€ KOHCYJIbTalUN Mexay AreHTCTBOM U bonuBueit;

c. B OTHOIIIEHUH JIOCTYTIA B COOTBETCTBUH CO CTaThel S5.b.: BU3yanbHOE HaOII0IeHUEe; 0TOOP MPoo
OKpY Karolllel CpeJibl;, UCIOJIb30BAHNUE YCTPOUCTB I OOHAPYKEHHUS U U3MEPEHUS paiuallii;
M3Y4YEHUE KACAIOMIMXCS TapaHTHH MPOU3BOACTBEHHBIX U OTTPY30YHBIX YIETHBIX JOKYMEHTOB;
Y TIpUMEHEHHWE APYTUX OOBEKTHBHBIX MEp, TEXHHUYECKas OCYIIECTBUMOCTh KOTOPBIX ObLIa
MOATBEPXKJCHA M MCIOJIb30BaHUE KOTOPBIX ObI0 corjacoBano CoOBeTOM U IoOCie
KOHCYJNbTalMi Mexkay AreHTcTBOM U bonuBueii;

d. B OTHOILIECHHH JIOCTYyIIa B COOTBETCTBUH CO CTAaThEH 5.C.: 0TOOp MpoO OKpyXKarolen Cpeabl U B
clIy4ae, eclid pe3yibTaThl He TIO3BOJISIOT PEIINTh BONPOC WM YCTPAHUTh HECOOTBETCTBHE B
MECTE HaXOXKIEHUs, OINPEAEICHHOM ATEHTCTBOM B COOTBETCTBHHM CO CTaTheil S.c.,
WCTIONB30BaHUE B 3TOM MECTE HAaXOXKICHHS BHU3YaJIbHOTO HAOIIONEHMS, YCTPOWCTB LIS
OOHapyXEeHHUSI U U3MEPEHHS paJuallii U MIPUMEHEHUE TI0 COTJIACOBaHUIO Mexay bomusueii n
ATEHTCTBOM JPyruX OObEKTUBHBIX MEp.

Cratpsa 7

a. [To mpocrbe bonnBun AreHTCTBO M bOonmMBuMS JOrOBapUBArOTCS B OTHOIIEHUH PETYIIHPYEMOTO
JocTynma B paMKax Hactosmiero IIpoTokoma ¢ 1enplo TNpemoTBpallleHHs pPacKpBITUS
YyBCTBHUTEIBHOW C TOYKH 3PEHUsSI SIIEPHOTO paclpoCTpaHeHUs] HH(OpMANWH, BBITTOTHEHHS
TpeOoBaHM 0e30macHOCTH WM (YU3MYECKOH 3aIIUTHl WIH C TENbI0 00eCIIeYeHnsT 3alliThl
HaXOoJsIEeHCs] B YaCTHOW COOCTBEHHOCTH WJIM KOMMEPYECKU 4yBCTBUTENHHON MH(pOpMAaLUU.
Takue AOTOBOPCHHOCTH HC NPCHIATCTBYIOT Ar CHTCTBY OCYHICCTBIIATH ACATCIbHOCTb, KOTOpAas
SBIISIETCS HEoOXoOuMo# [uis oOecredeHus: yOEOUTENbHOM YBEPEHHOCTH B OTCYTCTBUHU
HE3asBJICHHBIX SIACGPHOTO MaTepuana M JAEATeIbHOCTH B COOTBETCTBYIOLIEM MECTE
HaXO0X/ICHUS, BKJIIOYask pelIeHHe JII000ro BOIPOca, OTHOCSILETOCs K IPABUIBHOCTU U OJTHOTE
nHpOpPMALMK, O KOTOPOH TOBOPUTCS B CTaThe 2, WM YCTPaHEHHE HECOOTBETCTBUS,
OTHOCSIIETOCS K 3TOH HH(POPMAaLIUH.

b. BonuBus Moxer mpu MpeAaocTaBIeHWHM WH(OpMAalHMK, O KOTOPOH TOBOPHUTCS B CTaThe 2,
nHGOPMHUPOBATh ATEHTCTBO O MECTax Ha IUIOIIAAKE MJIM B MECTE HAXOXIEHHs, Ha KOTOPBIX
MO>KET IPUMEHSATHCS PETYIUPYEMBIH JOCTYTI.

c. Jo BcTymeHns B CHITy JTFOOBIX HEOOXOAUMBIX J|OTIOTHUTENBHBIX TOJI0XKEHHH bOTNBUS MOXKET
MpUOETHYTH K PETYIMPOBAHHUIO JOCTYIIA B COOTBETCTBHH C MOJIOKEHUSIMH ITyHKTA a. BBILIE.

Crartbs 8

Huutro B Hacrosimem [Iporokosie He mpemstcTByeT BonmuBuM mpenoctaBisiTh ATEHTCTBY
JIOCTYI K MECTaM HaXOXJCHUS B JIOTIOJIHEHUE K TEM, O KOTOPBIX TOBOPUTCS B CTAThAX 5 W 9, wiu
MPOCUTh ATEHTCTBO O MPOBEJICHHUH JICSITEIBHOCTH TI0 MPOBEPKE B KOHKPETHOM MECTE HAaXOXKJICHHSI.
ATEHTCTBO He3aMeIMTEIbHO TPUJIAraeT BCE pa3yMHbIC YCHJIMS JUIS OCYIICCTBIICHHS JISHCTBUI B
COOTBETCTBHH C TaKOU MTPOCHOOA.



Cratpg 9

bonuBusa mnpenoctaBngeT AreHTCTBY MAOCTYN K MeECTaM HaXOXJICHUS, OIPEIEICHHBIM
AreHTCTBOM 7151 0TOOpa NMpo0 OKpy’Karomeid cpenbl Ha OOMIMPHOW TEPPUTOPUH, NIPU YCIOBUH, YTO
ecnu bonuBHsS HE MMeeT BO3MOXHOCTH TPEIOCTaBUTh TaKOW JOCTYI, TO bonwBus mpumaraer Bce
pasyMHbIEe YCWIWS [UIsl YJOBIIETBOpEHHUS TpeOoBaHWH ATEHTCTBA B aJbTEPHATHBHBIX MECTax
HaXOXKACHUS. ATEHTCTBO HE 3alpalnBaeT TaKOH TOCTYII 0 TeX HOp, OKa 0TOOp Mpod OKpy:Karomen
cpefibl Ha OOIIMPHOM TEPPUTOPHHU U MPOIEAYPHBIE MEPHI JIJIsl €r0 poBeeHHs He 0100peHsl CoBeTOM
U HE NPOBEJIEHBI KOHCYJIbTALUU MEKIY ATEHTCTBOM U bonnBueit.

Cratps 10
ArentctBO HHpopMEpyeT bonuBuio o:

a. JCATCIBbHOCTH, OCYHIGCTBJIGHHOEI B paMKax HaCTOALIETO HpOTOKOJIa, BKJIrO4Yasa ACATCIIbBHOCTD B
OTHOIIIEHUU JTFOOBIX BOIIPOCOB WJIN HCCOOTBGTCTBHﬁ, KOTOpBIC AreHTCTBO JOBCJIO 10 CBCACHUA
BOJ'H/IBI/II/I, B IIpcaciax MMCCTUACCATU ,I[Heﬁ IocJIe OCYHICCTBIICHUA ATEHTCTBOM JTOH
ACATCIIBHOCTH,

b. pe3yiibTaTax ACATCIbHOCTH B OTHOIICHUHA JIFOOBIX BOIIPOCOB WJIN HCCOOTBCTCTBI/Iﬁ, KOTOp&BIC
ArenTcTBO JOBCJIO 10 CBCACHMUA BOHI/IBI/II/I, 10 BO3MOXKHOCTHU CKOpPEC, HO B TIF000M cJIydac B
TCUYCHUC TpUALATH )Z[HeI>'I TIOCJIC IMMOJTYYCHUA ATEHTCTBOM 3THX PE3YILTATOB,

c. BBIBOJIaX, KOTOpPHIE OHO CJEJal0 B PE3YJbTaTe€ CBOEW JEATEIBHOCTHU B COOTBETCTBUM C
HacTosiiuM [IpotokosioM. Takue BbIBOJIBI PEIOCTABIIAIOTCS €KETOIHO.

HABHAYEHHUE UHCIIEKTOPOB ATEHTCTBA
Cratpa 11

a. 1) I'enepanbHbIll TupekTop yBenomiseT bommsuio 06 yrBepkaernn CoBETOM JH000TO
JIOJKHOCTHOT'O JTUIa ATEHTCTBA B KAUECTBE MHCIIEKTOPA 110 rapaHTHAM. Ecnu bonusus
He U3BeIaeT ['eHepanbHOro TUPEKTOPa O CBOEM OTKJIIOHEHWH TaKOI'O JOJLKHOCTHOTO
JiMia KakK HHCIICKTOpa A bonuBum B TeueHue TPEX MECALCB IOCIIC IOJYYCHUSA
yBenomiieHus 00 yTBepkaeHun CoBETOM, MHCIIEKTOP, O KOTOPOM TakUM 00pazoMm
YBCIOMIICHA BOJII/IBI/IH, cuuTaeTCs Ha3HAUCHHBIM B bouBHIO.

i) ['enepanbHbIid TUPEKTOP, NEHCTBYS B OTBET Ha Ppock0y bonnBuu mim no codcTBeHHOM
MHUIMATHBE, He3aMeIUINTEIbHO HHPOpMHUpYeT bonmBuio 00 OT3BIBE Ha3HAUCHHS
71:000T0 TOJKHOCTHOT'O JIMIIa B KaUeCTBE MHCIIEKTOpa /Uit bonusuu.

b. VYBenomieHue, 0 KOTOPOM TOBOPUTCS B IIYHKTE a. BBILIE, CUUTACTCS MOINYy4YeHHBIM bonuBuei
gyepe3 ceMb JHEH Mociie JaThl HampaBieHHs ATEHTCTBOM Takoro yBenomiieHUs bomusuu
3aKa3HOU KOPPECIIOHACHIIUEH.

BU3bI
Cratbs 12

BonuBus B TeYeHHE OJHOTO Mecsla IOocie MOJydeHHs 3ampoca 00 3TOM, MPENOCTaBIIET
yKa3aHHOMY B TaKOM 3alpoce Ha3HAYEHHOMY HHCIIEKTOPY COOTBETCTBYIOIIYIO MHOTOKPATHYIO
BBHE3IHYIO/BBIC3AHYIO U(MJIN) TPAH3UTHYIO BU3bI, KOTOPBIE TPEOYIOTCS I 00ecreueHUs HHCIIEKTOPY
BO3MOKHOCTH Bb€3/1a ¥ IPEOBIBAHUS HA TEPPUTOPUH bOMBHY B 1IENSX BRIOTHEHHS ero(ee) QyHKITHIA.
JIroOble 3ampomieHHble BU3bI ACHCTBUTENBbHBI B TEUYEHHE HE MEHEe OJHOTO roja M B Cilydae
HEO0OX0IMMOCTH BO30OHOBIISIFOTCS B TEUSHHUE NIEpHO0/1a Ha3HAYEeHHsI HHCIIeKTopa B bonmsuro.



JOHOJIHUTEJIBHBIE ITIOJOXKEHUS
Cratpg 13

B Tex cnyuasx, korga bonuBus uim AreHTCTBO YKa3bIBatOT Ha HEOOXOAMMOCTh ONPEICIIUTh B
JIOTIOTHUTENBHBIX TIOJIOKEHUSAX, KAKIM 00pa3oM ClIeIyeT MPUMEHSITh MEphI, H3JI0KEHHBIC B
Hactosiiem IIporokoine, BonuBusi 1 ATeHTCTBO COTJIACOBBIBAIOT Takue JlOMOJIHUTENbHbIE
MOJIOKEHUSL B TEUCHUE NIEBIHOCTA JHEH IMOCHE BCTYIUICHUS B cuily HacTosero IIporokona
Wk, B TCX cnyqa;{x, Koraga yKa3aH1/1e Ha HGO6XOIII/IMOCTI) TaKHUX HOHOHHI/ITGHLHBIX HOHO)KGHI/IfI
JTAETCs TIOCJIE BCTYIUICHHUS B CHIIy HacTosimero IIporokona, — B TedeHHE NEBSHOCTA THEH
TIOCJIE JTATHI TAKOTO YKA3aHMS.

I[O BCTYIUUICHUA B CHILY TIFOOBIX HCO6XO,I[I/IMBIX I[OHOJ'IHI/ITGJ'II)HBIX IIOJIOXKCHUH ATEHTCTBO
HUMECT IIPABO MPUMCHSATHL MCPLI, U3JI0OKCHHBIC B HACTOAILIICM HpOTOKOHe.

CUCTEMBI CBsSI3N
Cratesa 14

BonuBus naer paspeiieHHe ATEHTCTBY CBOOOJHO HKCIIOJIB30BaTh JUIS CIY)KEOHBIX IieJiei
CHUCTEMBI CBS3M MEXKIy WHCIEKTOpaMu AreHTctBa B bomuBuu u  lleHTpanbHBEIMEU
yapexaeHusiMu  AreHTcTBa wu(wiu) PermoHanpHBIMH OOpO, BKIIOYAs TepeAady B
HEaBTOHOMHOM HWJIM aBTOHOMHOM peXnMe WHGOpMAIWH, IMOCTYMAIOMIed OT YCTPOWCTB,
YCTaHOBJICHHBIX ATCHTCTBOM B IICJIAX COXpaHEHHS H(MIKM) HAOJIOACHUS, WM U3MEPEHUsS, U
oOecrieunBaeT 3allUTy TaKOH CBSI3U. ATEHTCTBO TIOCJIE€ KOHCYNbTanuil ¢ bonuBued umeer
MIPaBO HCITOJIL30BaTh YCTAHOBIEHHBIE HA MEXYHAPOJHOM YPOBHE CHCTEMBI MPSIMOW CBSI3H,
BKJIFOYAsl CITyTHUKOBBIE CHCTEMBI W JPYTHE€ BHIBI JajJbHEH CBSI3U, HE HCIOJIB3yeMbIE B
Bonusuu. Ilo npocsbe bonuBuu nin AreHTCTBa MOIPOOHOCTH, KACAIOMINECS OCYIIECTBICHUS
ATOTO0 TyHKTAa B OTHOUICHWH IIepeladyl B HEABTOHOMHOM WJIM AaBTOHOMHOM DPEXHUME
UHGOPMAITUH, TTOCTYTAIOIIEH OT YCTaHOBIECHHBIX ATCHTCTBOM YCTPONCTB COXPaHECHUS U(HJTH)
HaOITIO/IEHUS WITH H3MEPEHUS, ONPEIEIIOTCS B JOMOTHATEIHHBIX ITOIOKEHUSIX.

[Ipu ycraHoBNEeHUH CBSA3U U Nepeaade HHPOPMALMH, KaK 3TO IPEAYCMAaTPUBAETCA B IIHKTE a.
BBIIIE, HAIEKAIMM 00pa3soM YUYUTHIBACTCS HEOOXOOUMOCTb OOECHEUCHHS 3allUThI
HaXOJISIIEHCS] B YaCTHOM COOCTBEHHOCTH WIJIM KOMMEPUYECKH YyBCTBUTEIHLHON MH(pOpMaIyu
WIN TOI HHPOPMALIMKN 0 KOHCTPYKLUH, KOTOpYI0 BonnBus cunraer 0co60 4yBCTBUTEIBHOM.

SAIIIUTA KOH(I)PII[EHIIPIAJIBHOﬁ HHOOPMALINA
Cratbsa 15

ATCHTCTBO TOJICPKUBACT CTPOTH pexuM obecniedeHuss S(POEKTHBHON 3alIUTBl  OT
PACKpBITHST KOMMEPYECKUX, TEXHOJOTMUECKHMX M TPOMBIIIICHHBIX CEKPETOB U JPYroi
KoH(UIeHIMaIpHOH HH(OpMAIlNK, KOTOpas CTAaHOBHUTCS €My HM3BECTHOM, BKIIOYAs TaKyrO
nH(OPMAINIO, KOTOpas CTAHOBUTCS W3BECTHOH ATEHTCTBY B XOZAE OCYIIECTBICHUS
HacTosiero [IpoTokona.

PC)KI/IM, O KOTOpPOM TOBOPUTCA B IIYHKTC a. BBIIIC, BKIOYA€T, B YaCTHOCTH, ITOJIOKCHUA,
OTHOCAIIUECS K

i) o0IMM TIpUHOMIAM W CBS3aHHBIM C HUMH MepaM MO  OOpaleHHIo
¢ KoH(pHUIEHITHATHHOU HH(DOpMAaITHE;



ii) YCIOBUSAM  HaiiMa MepcoHaia, Kacalol[MMCs  3alluThl  KOH(QHUIACHIIHAIBHOMN

nH(popMaIuu;
1ii) MpoLeAypaM B CiIydae HapyHUICHUH WK SKOOBI MMEBIINX MECTO CIIy4aeB HapyIICHHUS
KOH(UICHIINATHHOCTH.
c. PexxuM, 0 KOTOpPOM TOBOPHUTCS B TIYHKTE a. BBINIE, YTBEPXKAAETCS M TEPUOMUYECKH

paccmatpuBaetcsi CoBeTOM.

IMPUJIOXKXEHUSA
Cratps 16

a. [Ipunoxenus k HactosimeMmy IIpoTokoiy SBISIOTCA €ro HEOThEMJIEMOM  YacThIO.
3a UCKITIOYEHHNEM IIeJieii BHECEHHsI MOMPaBOK B MpWIIOKeHHs, TepMuH «IIpoTokom», kak oH
ynotpeOseTcs B HaCTOSIIEM TOKyMEHTe, 03HadaeT [[poTOKOI 1 MpHUIoKEeH s, BMECTE B3SIThIC.

b. B nepedenp BUIOB 1€ATENBHOCTH, YKA3aHHBIX B MPHIOKEHUH |, 11 mepedeHs 000pynoBaHUS U
MaTepuana, yka3aHHbIX B mnpuwiokeHud I, CoBeToM MOTYyT BHOCHUTHCS TONPABKH IO
pexoMeHIanmu co3nanaoi CoBeToM pabodei rpymIbl SKCIIEPTOB OTKPBITOrO cocTaBa. Jlrobas
Takasi oMpaBKa BCTYMAET B CUJIY Yepe3 YeThIpe MecAlla rnocie ee npuHsaTus CoOBETOM.

BCTYIIVIEHHUE B CHJIY
Cratbsa 17

a. Hacrosmuit IIpoTokosn BcTymaer B CHly B JIeHb IOJIy4eHHMsT AreHTCTBOM OT bonuBuu
MUCHbMEHHOTO YBEJOMJIEHHSI O TOM, 4YTO YCTaHOBJIGHHBIE 3aKOHOJATENILCTBOM W/MIIH
KOHCTUTyLMel TpeboBanus bonmBum, HeoOXxomumble it BerymieHust 1lporokona B cuiy,
BBITIOJTHEHBI.

b. Bonusus Mmoxer B moboe BpEMsI 10 TOT'O, KaK HaCTOHIJ_[I/Iﬁ HpOTOKOJ’I BCTYIUT B CUITY, 3aBUTD,
yro bonuBus 6y,ZLCT MNPUMCHATH HaCTO}IIJ_[I/Iﬁ HpOTOKOJ'I Ha BpeMCHHOﬁ OCHOBC€.

C. I'eHepalibHBINM JUPEKTOP HE3aMEMIUTEILHO HHGOPMUPYET BCE TOCYAapCTBa —  WICHBI
AreHTCTBa 0 JTI000M 3asIBIICHUH O IPUMEHEHUH HACTOAIIETO [I[poTOKOIa Ha BpeMEHHOI OCHOBE
1 O €ro BCTYIUICHHUU B CHUITY.

OINPEJAEJIEHUSA
Cratps 18
s ueneit Hactosiero IIpoTokona:
a. OTHOCSIIMECS K SASPHOMY TOIUIMBHOMY IHKIY HAYYHO-HCCIIENOBATEIILCKHE MW OIBITHO-

KOHCTPYKTOPCKHE pabOThI 03HAYAIOT JCSITEIBHOCTh, KOTOPast KOHKPETHO OTHOCHUTCS K JIFOOOMY
acIieKTy pa3paboTKH MpoIiecca WM CHCTEMBI JIF000TO U3 CIIETYIONIETO:

- KOHBEPCHH SIJICPHOTO MaTepuala,
- o0oraieHus sSJIepHOro MaTepHasa,
- W3TOTOBJICHUS SIIEPHOTO TOTUINBA,

- PEaKToOpoB,
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- KPUTHYECKHX COOPOK,
- nepepadOoTKH sACPHOTO TOILINBA,

— 00paboTku (HE BKIIOYAS TEPEYNaKOBKH WIW KOHAWIIMOHWPOBAHHS, HE
MPeIyCMaTPUBAIONICTO  PA3JIEICHUs]  JJEMEHTOB, JUIS XpAaHCHUS WU
3aXOpPOHCHHUS) OTXOJOB CPEJHETO WM BBICOKOIO YPOBHS aKTHBHOCTH,
CoJIepIKaIINX IUIyTOHHH, BEBICOKOOOOTalllEHHBIA ypaH Wik ypaH-233,

HO HE€ BKIIIOYAIOT ACATCIBHOCTH, OTHOCAIIYIOCA K TCOPETUYCCKUM HIIN q)YHlIaMeHTaHI)HI)IM
HAayY4YHBIM HCCJICAOBAHUAM HJIM K HAYYHO-HCCIICAOBATCIIBCKUM U ONBITHO-KOHCTPYKTOPCKUM
pa60TaM 1o MMPOMBIITJIICHHBIM MIPUMCHCHUAM paanou30TOIIOB, MCIAUIIMHCKUM,
TUAPOJIOTUYCCKUM U CEIIbCKOX03SUCTBECHHBIM MNPUMCHCHUAM, U3YUYCHUIO HOCJ'IC}_ICTBI/Iﬁ JUIA
310pOBbA U oxpymaromef/i CpC€Abl U 110 YCOBCPIICHCTBOBAHUIO TCXHUYCCKOT'O 06CJ'Iy>KI/IBaHI/IH;

IJIOMIAJIKa O3HA4aeT TEPPUTOPHUIO, TpaHUIBI KOTOpoMl ompeneneHsl bomuBueir B
COOTBETCTBYIOIICH HWH(POPMANMM O KOHCTPYKIIUM YCTAHOBKH, BKJIOYas OCTAHOBJICHHYIO
YCTaHOBKY, a TaK)K€ B COOTBETCTBYIONIEH HHPOPMAIIMK O MECTE HAXOXK/IEHUS BHE YCTAaHOBOK,
r7ie 0OBIYHO HCIIONB3YETCS SAAEPHBIN MaTepHal, BKIIOUYas 3aKphITOE MECTO HAXOXICHUS BHE
YCTaHOBOK, TJ€ pPaHEE WCIIOIb30BaJCsd SACPHBI MaTepuan (KOTOPhIE OTPaHHMYHBAIOTCS
MeCTaMU HAaXOXKJICHUs, TI€ UMEIOTCS ropsAure Kamephbl WIM OCYIIECTBISIACH JAESATEIbHOCTD,
CBs3aHHAsI C KOHBEPCHEH, OOOramieHreM, HW3TOTOBJICHHEM WU TepepaboTKON TOIUIHBA).
[Tnomanka BKIIOYAaET TaKKe BCe OOBEKTHI, COBMECTHO Pa3MEIICHHBIE C YIIOMSHYTHIMH BBIIIIE
YCTAaHOBKOM HWJIM MECTOM HaXOXACHUs, C IEJIbI0 IPEIOCTABICHUS WIM HCIOJIb30BAHUA
CYILISCTBEHHBIX CPEICTB OOECIeUeHHus, BKJIOYas: TOpsYHe Kamepbl s 00paboTKH
00JIy4eHHBIX MaTEPUAJIOB, HE COJEPIKAIIUX SICPHBIA MaTepHas, YCTaHOBKH Ui 00padoTKH,
XpaHEHUs]I M 3aXOpPOHEHHUS OTXOJOB; a TakKE 3JIaHUs, CBSA3aHHBIE C COIVIACOBAHHOMU
JeSATeNLHOCTHIO, OTIpeIe]IeHHON BoBIel B COOTBETCTBHHU CO CTaThei 2.a.(1v) BBIIIIE,

CHATad C JKCITyaTalluh YCTAHOBKA WM CHATOC C JOKCILTyaTallMh MECTO HAXOXKICHHA BHE
YCTAHOBOK O3HA4YarOT O0OBEKT WM MECTO HaxX0XJICHUA, Ha KOTOPBIX ACMOHTHPOBAHBLI WJIN

CAeNaHbl HENPUTOAHBIMU K O3KCIUTyaTalldd OCTAaBIIMECS KOHCTPYKIMH W 00OpyJOBaHUE,
BaXHBIE NI ee(ero) WCIOJB30BAaHMS, TaK YTO OHA(OHO) HE HMCIONB3YETCSA I XpaHEHUS
SJIEPHOTO MaTepualia MU He MOXKET Jajee HWCIOIb30BaThCA I OOpAlICHHS C SIIEPHBIM
MaTepHaioM, ero 00pabOTKH WM UCIIOB30BAHUS;

OCTaHOBJIGHHAsl YCTAHOBKA WJIM 3aKPHITOE MECTO HAXOXKJIEHWS BHE YCTAHOBOK O3HAYarOT
OOBEKT WJIM MECTO HaXOXKIEHUS, SKCILTyaTaIisl KOTOPhIX MPeKpalieHa U U3 KOTOPBIX U3BSIT
SIIEPHBIN MaTepHai, HO KOTOPBIE HE CHATHI C AKCILTyaTalllu;

BBICOKOOOOTAIICHHBIN ypaH oO3Ha4daeT ypaH ¢ oboramenneM 20% WM BBIMIE 1O HU30TOITY
ypaHa-235;

0TOOp MPOO OKpYKAIOIIEH Cpeslbl B KOHKPETHOM MECTe HaXOXKJEHHUS O3HadaeT OTOOp Mpod
OKpY’KaroIIeh cpeasl (HampuMep, BO3IyXa, BOJBI, pACTUTEILHOCTH, TIOYBBI, 3arpsS3HCHUN) B
OTIpEZICTICHHOM ATEHTCTBOM MECTE HaXOXXICHHUS M HEMOCPEICTBEHHON OIM30CTH OT HETro C
LENBbI0 CONEHCTBUS ATEHTCTBY B IOJTOTOBKE BBIBOJIOB 00 OTCYTCTBUU HE3asBICHHBIX
SIIEPHOTO MaTepraja WA SASPHON ASITSIBHOCTH B 3TOM OTIPEICICHHOM MECTE HaX 0K ICHIIS;

oTOOp Tpo0 OKpyXKaromiel cpeapl Ha OOIMMPHON TEPPUTOPHH O3HAYaeT OTOOp Ipod
OKpy»Karolei cpenbl (HanmpuMep, BO3JyXa, BOJbI, PACTUTEIBHOCTH, TIOYBBI, 3arps3HEHUIT) B
psAAe ONpEeNeIIEHHBIX ATEHTCTBOM MECT HAXOXKIEHHUS C IEIbI0 COJCHCTBHS ATCHTCTBY B
MOTOTOBKE BHIBOJIOB OO0 OTCYTCTBUM HE3asBICHHBIX SIECPHOTO MaTepualia WIH SIECPHOMN
JEATSILHOCTH Ha OOUTUPHOW TEPPUTOPHH;
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SUTEPHBIN MaTepral COTJIACHO OIPEIesICHNI0, TaHHOMY B cTaThe XX YcTaBa, O3HaYaeT JIFOO00H
WUCXOIHBIH Marepuan Wid Jo00i clenuaibHbI pacUICIUISIIOIUiica MaTepraid. TepMUH
WCXOJIHBIH MaTepuan He AOJDKEH TOJIKOBATHCS MPUMEHHUTEIHHO K PyA€ WIH OTXOAaM PYIbL.
JIroboe ompenenenne, manHoe COBETOM B COOTBETCTBHH cO cTaTheld XX YcraBa ATEHTCTBA
rmocJie BCTYIUICHHUS B CHITy HacTosmero [Iporokona, KoTopoe pacmupsieT CIICOK MaTepHalIoB,
CUMTAIOIIUXCS MCXOAHBIM WIIM CIIEHUATBHBIM PacUICTUISIOIMMCS MaTepHajoM, BCTYIAeT B
cuiy B pamkax Hacrosmiero [Iporokomna Tonapko nocne npunaatus bonusueii;

YCTAHOBKA O3HAYaCT:

1) peaxkTop, KPUTHYECKYI0 COOpKY, 3aBOJ MO KOHBEPCHH, 3aBOJ IO H3TOTOBJICHHIO,
nepepadaThIBalONIYI0 YCTaHOBKY, YCTaHOBKY [UIsI pas[elieHHs H30TONOB WIN
OTIEJBHOE XPAHWIHILE; WU

i) moboe MEeCTO HaXOXICHHUS, Te OObIYHO HCIONB3yeTCsl SAOepHBIA MaTephal B
KOJIMYECTBAX, MPEBBINAONINX OAUH 3P ()EKTHBHBIN KHIOTpaMM;

MECTO HaxXO0XKJCHHS BHE YCTAHOBOK O3HA4yaeT Jr000M 00BEKT MM 11000€ MECTO HAXOXKICHU,
KOTOpBbIC HE SIBJISIFOTCS YCTAHOBKOH, M IJie OOBIYHO HCIIOJB3YETCS SACPHBI Marepuan B
KOJIMYECTBAaX, PaBHBIX OJHOMY 3(h()EeKTHBHOMY KHJIOTPaMMy MJIH MEHEE.
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COBEPIIEHO 18 centsi0ps 2019 rona B Bene B 1ByX 9K3eMIUIIpax Ha UCTIAHCKOM SI3BIKE.

3a MHOI'OHAILIMOHAJIBHOE 3a MEXXAYHAPOJHOE AI'EHTCTBO
IoCyJAPCTBO BOJIMBUA: 1O ATOMHOU SHEPI'MU:
(IToxrmce) (ITonmmuce)
Hapnu 3mzaber Cykco Utyppu Kopren ®@epyip
ITocon Ucnonssrommii o0si3anHoCTH [ eHepanisHOro
TUpeKTopa
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iii)

vi)

vii)

viii)

MNPUJIOXXEHUE 1

INEPEYEHb BUJIOB JEATEJIBHOCTH, O KOTOPBIX 'OBOPUTCA
B CTATBE 2.a.(iv) HACTOSAIIET'O ITPOTOKOJIA

UsroroBnenne poTopHBIX TpYO 171t HEHTPUQYT UK cOOpKa ra30BbIX LHEHTPUPYT.

PotopHbie TpyOBI s IEHTPUGYT 03HAYAIOT TOHKOCTCHHBIC IMIHHIPHI, OMMCAHUE KOTOPHIX
npuBeneHo B paszngene 5.1.1(b) mpumoskenws 11.

I'azoBble neHTPU(YIH O3HAYAIOT LEHTPU(YTH, OMHCAHWE KOTOPBIX NMPUBEICHO BO BBOIHOM
3aMeuaHuH K paszaeny 5.1 npunoxenns 1.

Wsrorosnenue auddy3noHHBIX OapbepoB.

Hduddysnonnsie Oapbepbl 03HAYAIOT TOHKHWE TMOPUCTBIE (UIBTPHI, OMKCAHWE KOTOPBIX
npuBeaeHo B paznene 5.3.1(a) npunoxenns 1.

NsroroBnenne mm cOopka CUCTEM, HCIIONB3YIOMINX JIa3€PHl.

CucTeMbl, HCTONB3YIOUIME Ja3ephbl, O3HAYAIOT CHUCTEMBI, BKIIOYAIOIIME TE MPEAMETHI,
OMHCaHUe KOTOPBIX MPUBEICHO B pazaene 5.7 npunoxenus I1.

H3rorosiienue uim c60p1<a QJICKTPOMArnuTHBIX CENIapaTOpPOB U30TOIIOB.
BJ'ICKTDOMEIFHI/ITHBIC CCIapaTopbl U30TOMOB O3HAYAIOT TC NPCAMETHI, O KOTOPBIX TOBOPUTCA B

pasznene 5.9.1 npunoxenus Il u xoTopsie conepkaT UCTOUYHUKH HOHOB, OMHCAHHE KOTOPBIX
npuBeAeHo B paznene 5.9.1(a) npunoxenus 1.

Nsroronenne mim c6opka KOJIOHH HIN 3KCTPAKIIMOHHOTO 000PYIOBaHNS.

KONOHHBI MM 3KCTPAKIIMOHHOE 000PYAOBAHUE O3HAYAIOT TE MPEIMETHI, OMTUCAHUE KOTOPHIX
MpUBEIECHO B pasnenax 5.6.1, 5.6.2,5.6.3, 5.6.5, 5.6.6, 5.6.7 u 5.6.8 npunoxxenus II.

W3roToBaeHne pa3aelnuTENbHBIX COMEI WM BHXPEBBIX TPYOOK IS adpOIHHAMUYECKOTO
oborarieHus.

PaznenuTenbHble CcOIIIa WM BHUXPEBBbIE TPYOKH JUIS adpoJMHAMHYECKOTO OOOTralieHUs
03HAYalOT pa3lelUTeNbHBIC COMJIa M BUXPEBBIC TPYOKH, OMUCAHWUE KOTOPBIX MPUBEICHO
COOTBETCTBEHHO B pazaenax 5.5.1 u 5.5.2 npunoxenus 11

UsroroBnenne mim cOopka CUCTEM TeHepaIluil YPaHOBOU TLTa3MBbl.

CucTemMbl TEHEpallMy YpaHOBOHM IIa3Mbl O3HAYAIOT CHUCTEMBI MJIsl TEHEpallid YPaHOBOM
IIJIa3MBI, ONTMCAaHNEe KOTOPBIX MIPUBEACHO B paszene 5.8.3 mpuioxkenus I1.

UsroroBnenne MUpKOHUEBBIX TPYO.

LupkoHueBbie TPyObI O3HAYAIOT TPYOBI, ONMHCAaHWE KOTOPHIX IPHBEACHO B paszzene 1.6
npuinoxxenus I1.

ITpon3BoACTBO WJIM MOBBIIICHUE KaueCTBa TSKEIOW BOJIbI MU ACUTEPHSL.

Tsbxenas Bosa WIIM ICUTEPUI 03HAYAIOT ACHTEPUH, TSDKEITYIO BOIY (OKCHI ISUTepHs) 1 JII0boe
JPyroe COCTUHEHUE JEeHTEepHs, B KOTOPOM OTHOIICHHWE YHUCIa aTOMOB JICHTEpUs K YHCITY
aToMoB Bogopoza npesbimaet 1:5000.



xi)

xii)

xiii)

Xiv)

XV)

Usrortosnenue rpaduta SAEPHOIN YUCTOTHI.

I'padut spepHON YUCTOTHI O3HAYaeT TpauT, YPOBEHb UYHUCTOTHI KOTOPOTO BBIIIE, YEM
5 MUJUIMOHHBIX YacTel GOPHOro SKBHBAJIEHTA, a INIOTHOCTH npeBbimaet 1,50 r/cm’.

H3rorosieHue KOHTeﬁHepOB JJIsL 06J'Iy‘leHHOI‘O TOILJIMBA.

Konteitnep ans O6HV‘ICHHOFO TOILUIMBA O3HAYA€T €MKOCTH IJIA IMEPECBO3KHU 1/ XpaHCHUA
06J'Iy‘l€HH01"O TOILJIMBA, O6€CHe‘lI/IBaIOH_IyIO XUMHUYCCKYIO, TCIUIOBYIO W paJuallMOHHYIO
3alIUTy, a TaKXXC OTBOJ TCIJIa paciiaZia BO BpeMs NEPEMCHICHU A, ICPCBO3KU U XPAHCHU.

HzrorosineHue PCAKTOPHBIX YIPABIAIOIINX CTCpX(Heﬁ.

PeakTopHBIC YIPABISIONINE CTEPKHU O3HAYAIOT CTEPIKHH, ONMHMCAHUE KOTOPHIX MPHUBEACHO B
pasnene 1.4 nmpunoxenus I1.

H3roroBieHne 0€30MacHBIX C TOUKH 3PCHUA KPUTUIHOCTHU 0akoB 1 PE3CPBYaApPOB.

BesomacHble ¢ TOYKW 3peHUs] KPUTHYHOCTH OaKW M pE3epBYaphbl O3HAYAOT TE IPEIMETEHI,
OTIFICaHNe KOTOPBIX IPUBEICHO B pazaenax 3.2 u 3.4 mpuroxeHus 11.

H3rorosieHue MaliuH JJIsL py6KI/I O6Hy‘l€HHBIX TOIIJTMBHBIX 3JICMCHTOB.

MamuHbl s pyOKH OOJIYYEHHBIX TOIDIMBHBIX JJIEMEHTOB O3HAa4YalOT 000pYyIOBaHUE,
OTIFICAaHME KOTOPOTO MPUBEACHO B pasnene 3.1 mpunoxenus I1.

CoopyKeHHue TOPSIuX Kamep.

lopsune Kkamepbl O3HAYAIOT Kamepy WM COEAMHEHHBIE MEXIy Cco00H KaMmephl 00ImM
00bEMOM He MeHee 6 M°, CHaGKEHHBIE 3allIUTON, PABHOM WM MPEBBINIAOIIEH YKBUBAIEHT
0,5 M GeToHa MIOTHOCTHIO 3,2 r/cM® Win Gosiee, YKOMILIEKTOBAHHBIE 00OPYIOBAHUEM JUIS
MPOBEIEHHsI OTepaLuii ¢ UCIIOIB30BAHNEM JUCTAaHIMOHHOTO YIIPABJICHUSI.




I[MTPNJIOXXEHUE 11

HEPEYEHb COTJIACOBAHHOI'O OBOPY JOBAHMA U HEATEPHOT'O MATEPUAJIA I
OTUYETHOCTHU OB OKCIIOPTE U UMIIOPTE B COOTBETCTBUUM CO CTATBEU 2.a.(ix)

1.1.

1.2.

PeaxkTopsl U peakTopHOE 000py10BaHHe
KomnuiekTHBIE siiepHbIe PeaKTOPbI

SlmepHble  peakTOpBl,  CIOCOOHBIE  pa0oTaTh B PEXKHME  KOHTPOIUPYEMOM
CaMOTMOICPKUBAIOIICHCS EMHOW peakiuy JeJCHUs, HCKIoYas PeakTopbl HYJICBOU
MOIITHOCTH, KOTOPBIC OTPE/ICISIOTCS KaK PEaKTOPhI C IPOSKTHBIM MaKCHMAJIbHBIM YPOBHEM
MPOM3BO/ICTBA TUTyTOHUS, He mpeBbImaromumM 100 rpaMMoB B oI,

IHOACHUTEJIBHOE 3AMEUYAHUE

«SlnepHblii peakTop» B OCHOBHOM BKJIIOYAET Y3JIbl, HAXOASIIMECS BHYTPH KopIlyca
peakTopa WM HENOCPEICTBEHHO MPHMBIKAIOIIME K HEMy, 00OpydoBaHHE, KOTOpOE
KOHTPOJIMPYET YPOBEHb MOLIHOCTH B aKTHBHOW 30HE, M1 KOMIIOHEHTHI, KOTOPbIE OOBIYHO
cozepkKaT TEIUIOHOCUTENb IIEPBOrO KOHTYpPa aKTHMBHOW 30HBI PEAKTOpa, WM BCTYNAKOT C
HUM B HETIOCPEICTBEHHBII KOHTAKT WM YIIPABIIAIOT UM.

He mpeamnonaraercst uCKIrOYeHNE PEAKTOPOB, KOTOPHIE HAJIEKAIIUM 00pa30M MOTIH OBl
MOJIBEPTHYThCI MOAU(MDUKALIMK JJIs HPOM3BOJCTBA 3HAYMTEIBHO OOJBIIETO KOJUYECTBA,
gyeM 100 rpaMmoB IIyTOHUS B roiA. PeakTophl, ImpemHa3HAYCHHBIC IS JUTATEIHHOU
SKCIUIyaTallud Ha 3HAYUTEIBHBIX YPOBHSIX MOIIHOCTH, HE3aBUCHUMO OT CTENEHU HX
BO3MO>XHOCTEM MPOU3BOJICTBA IUIYTOHHS, HE PACCMATPUBAIOTCS KaK «PEaKTOPhl HYJIEBOU
MOIITHOCTID.

PeaKTOpHLIe Kopmmyca BbICOKOIo 1aBJICHUSA

Mertamnueckue Kopmyca B cOOpe WM UX OCHOBHBIE YAaCTH 3aBOJCKOTO HM3TOTOBIIEHUS,
KOTOpBbIE CIICIMAIbHO TpEeJHA3HAYeHbl WM MOATrOTOBJIEHBI AJSl pa3MELICHHS B HHUX
AKTUBHOHM 30HBI SACPHBIX PEAKTOPOB, KAK OHU OMpeAesieHbl B MyHKTe l.1. BhImle, u
CIOCOOHBIE BBIIEPKHUBATH pabouee JaBIeHUE TEITIOHOCUTENS IIEPBOro KOHTYpa.

[HOACHUTEJIbBHOE 3AMEYAHUE

BepxHsist mimuTa Kopmyca BBICOKOTO JaBJIEHHs peakTopa OXBaThIBaeTCsl MyHKTOM 1.2 kak
OCHOBHasl, 3aBOJICKOI0 U3rOTOBJIEHMS], YACTh KOPILYCa BBICOKOTO JIaBIIECHUS.

BryTpeHnHue yactu peaktopa (HarpuMep, Mo ISP >KHUBAIOIINE KOJOHHBI U TUTUTH aKTHBHON
30HBI U JPYTHe BHYTPEHHUE YacTH KOPITyca, HAMPABISIONINE TPYOBI Uil pETyIUPYIOIINX
CTep)KHEH, TEIJIOBbIE OJKpaHbl, MEPEeropoaKd, TPyOHBIE pEIIETKH aKTUBHOH 30HHI,
mwiacTuHbl  1uddy3opa ¥ T.O.) OOBIYHO TIOCTaBISIOTCS IOCTABIIUKOM pPeaKTopa.
B HEeKOTOpBIX cilydasx omnpeeneHHbIe BHyTPEHHHUE ONOPHBIE KOMIIOHEHTHI BKIFOUAIOTCS B
M3TOTOBJICHUE KOPITyCa BBICOKOTO AaBICHHSA. OTH MPEAMETHI SIBISIIOTCA AOCTaTOYHO
BOXHBIMA C TOYKH 3peHHs Oe30MacHOCTH M HaIeKHOCTH 3JKCILTyaTaliil pPEeaKkTOpOB
(1 cnemoBaTeNnbHO, C TOYKH 3PEHUS TapaHTHHHBIX O0S3aTENbCTB W OTBETCTBEHHOCTH
MOCTAaBIIMKA PEAaKTOpa), 4TOOBl MX IOCTaBKa BHE PAaMOK OCHOBHOTO COTJIAIICHUS O
ITOCTAaBKE CaMOT'0 peaKTopa He cTaja Obl OOBIYHON MpakTHKOW. [loaToOMYy, XOTS oTHenbHas
ITOCTaBKa ATHX YHUKAIBHBIX, CIIEINATBHO MTPEeTHA3HAYEHHBIX 1 MTOITOTOBIIEHHBIX, BAJKHBIX,
KPYITHBIX M JOPOTOCTOAIIMX TPEAMETOB HE 00s3aTesibHO OyleT paccMaTpuBaThCA Kak
BBITaatomIas u3 chepsl MHTEPECOB, TAKOW CIIOCOO MOCTABKH CYUTAETCS MaJIOBEPOSITHBIM.



1.3.

1.4.

1.5.

1.6.

1.7.

2.1.

MamuHsl 1J15 3arpy3KH U BHITPY3KH PEaKTOPHOI0 TOIIMBA

ManumynsTopHoe o00pyAoBaHHE, CIEHHAIbHO MPEeIHa3HAYCHHOE WIIM MOATOTOBICHHOE
JUIS 3arpy3KH WIM M3BJICUEHUs TOILIMBA U3 SIEPHBIX PEAKTOPOB, KAK OHU OIPEAEIICHbI B
nmyHkTe 1.1. BbIle, KOTOPOE MOMKET HCIOJIB30BAThCA, KOT/IA PEAKTOp HAXOIUTCA IO
Harpy3koi, wiM  o0NajaeT  TEXHWYECKUMH  BO3MOXHOCTSAMH  JJsl  TOYHOTO
NO3UIMOHUPOBAaHUs  WIM  OPUEHTHPOBAHMA,  IO3BOJLSIIOIIMMH  INPOBOAWTH  Ha
OCTAQHOBJIEGHHOM DPEaKTOpEe CIOKHBIE padOTHI MO TEpEerpy3Ke TOIUIMBA, MPH KOTOPHIX
00BIYHO HEBO3MOXKHBI HETIOCPEJICTBEHHOE HAOIFO/IEHHE WITH MPSIMOM JTOCTYII K TOTLIHBY.

PeaKTOpHLIe YHOpaBjadAOUue CTEPKHA

CrepxHU, CHEIUANTBHO TMpeAHA3HAYCHHBIC WM TMOATOTOBIICHHBIE JUIS YIIPaBICHUS
CKOPOCTBIO PEaKIINH B SIICPHBIX PEAKTOPaxX, KaKk OHH OIMpeaeNieHbI B IyHKTE 1.1. BhIIIE.

[NOACHUTEJIbBHOE 3AMEYAHUE

CIO,I[a JK€ BKINOYAKTCA, IMOMHMO 4YacCTu, norﬂoma}omeﬁ HeﬁTpOHBI, €C OIOpHBIC U
IMOJABECHBIC KOHCTPYKIHNHU, €CJIN ITOCTaBKa MPOMU3BOAUTCA pa3AaCIbHO.

PeakTopHble TPYObI BHICOKOI0 JABJICHHUS

TpyOr1, KOTOpBIE CHIEUUANIEHO NMPeIHa3HAuYeHbI WK IIOATOTOBJICHBI AJIS Pa3MELICHHUS B HUX
TOIUTUBHBIX JJIEMEHTOB W TEIUIOHOCUTENS MEPBOr0 KOHTYpa B peakTopax, Kak OHHU
ompeneneHsl B myHKTe 1.1. Bblme, mpu pabodem [aBiieHHH, mpeBbimatomeM 5,1 MIla
(740 pynT/KB. OHOIIM).

IMupxonuneBbie TPYOBI

TpyObl wiu cOopku TPyO W3 METAITMYECKOTO IMPKOHUS WM €ro CIUIABOB, IO BECY
npesbitiaronue S00 Kr B Te4eHUe Jr000ro 12—MecsyHOro nepuoza, KOTOphie CIEIHalIbHO
MpeIHAa3HAYCHBl WM TIOJITOTOBICHBI [IJI1 HCIIOJNB30BAaHUS B peakTopax, Kak OHHU
ormpezaeneHsl B MyHKTe 1.1. BhIIIe, M B KOTOPBIX OTHOIIEHHE 110 BeCy ra)HUs K IMUPKOHHIO
MensbIre yem 1:500.

Hacochbl nepBoro KOHTypa TenJIOHOCHTeJIst

Hacocsl, cnenuanbHO NpeAHA3HAUYEHHbIE WIM IOATOTOBIEHHBIE MMl IMOJAEPKaHMA
LHUPKYJISALUY TEIUIOHOCUTENS IEPBOT0 KOHTYpa SIAEPHBIX PEAKTOPOB, KAK OHU ONPEIEITICHbI
B nmyHKTe 1.1. BBILIE.

[NOACHUTEJIbBHOE 3AMEYAHUE

CHGHHaﬂLHO npeaAHasHAa4YCHHBIC WIX IMOATOTOBJICHHBIC HACOCHI MOT'YT BKJIIFOYATh CJIOKHBIC,
YIJIOTHEHHBIE WJIM MHOT'OKPAaTHO YIIJIOTHEHHBIE CUCTEMBI HJISA IMPECAOTBPAIICHUA YTCUKU
TCIJIOHOCHUTCIIA MEPBOIO KOHTYpa, I'€PMETHYHBIE HACOCBI M HACOCBI C CHUCTEMaMHU
HHCpHHaﬂLHOﬁ Macchel. JTO OIMpPEACIICHUE KAaCaCTCsA HACOCOB, AaTTCCTOBAHHLIX IO KJIACCY
NC-1 nm 3KBUBaJICHTHBIM CTaHJapTaM.

Hesinepubie MaTepuaJibl 1J1 peaKTOPOB
HeiiTepuii u Tsi2kes1a BoAa

Jetitepuii, Tsoxemast Boga (OKHUCh JEUTEpHs) U JII000E APyroe CoeAuHEHHe IeHTepHs, B
KOTOPOM  OTHOILICHHWE JeWTepusi K aromaMm Bogopoaa mnpessimaer  1:5000,
MpeIHa3HAYCHHBIE JUISI WCIOJIB30BaHMS B SJIEPHBIX PEAKTOPax, KaK OHM OIMpPEAEIICHBI B
myHKTe 1.1. BBIIE, B KOMUYecTBax, npeBbimaromux 200 KT aTOMOB AeHTeprs IS JIF000H
OJTHOU CTPaHBI-TIOydaTesIs B TEUCHHE JTI000T0 12—MecsaHoTo epuoa.
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2.2,

SAnepHo-4ncThIi rpaguT

I'padut, umeromuii CTENeHb YUCTOTHI BBINIE S—MIJUTHOHHBIX OOPHOTO 3KBUBAJICHTA, C
IIOTHOCTBIO Gonbire yeM 1,50 r/cM?, mpeaHasHaueHHBIN 1J1 MCIIOJIL30BAHMS B SIEPHbIX
peakTopax, KaKk OHH OIpejelieHbl B MyHKTe 1.1 BbIlIe, B KOJMYECTBAX, MPEBBIMAOIIUX
3x10* kr (30 MeTpHYECKHX TOHH) IS JTIOOOH OJHOW CTPaHBI-NIONydYaTels B TEYCHHE
7100010 12—MecsSyHOro nepuoa.

[TPUMEYAHUE

Jns teneit SKCIOPTHOTO KOHTPOJIS MPABUTENHCTBO ONPEIENSeT, OyIyT I IKCHOPTHHIE
MAPTUU COOTBETCTBYIOIETO BHINICYKa3aHHBIM XapaKTEPUCTHKAM rpaduta UCIOIb30BaTHCS
B SIZICPHBIX pEaKTOpax.

YcTaHOBKH AJ15 nepepaﬁoTlm OﬁﬂyquHBIX TOIVIMBHBIX 3JICMEHTOB U 060pyz[01;a}me,
CnenuaJabHO MPEIHA3HAYCHHOC UJIN MOATOTOBJIECHHOC IJIA 3TOT0

BBOJHOE 3AMEYAHUE

IIpu mepepaboTKe OOMYYEHHOTO SAEPHOTO TOIUIMBA IUIYTOHHN M ypaH OTAENSIOTCS OT
BBICOKOAKTUBHBIX IIPOAYKTOB JI€JICHUS U IPYTUX TPAHCYPAHOBBIX JIEMEHTOB. [lys1 Takoro
pasfencHus MOTYT HCIIOJB30BATLCS PA3IMYHbIC TEXHOJIOTHUECKUE Tporiecchl. OHAKO €O
BpeMeHeM Tporiecc «Ilypeke» cran Hanbosee paclpOCTPAaHEHHBIM U MTPUEMIIEMBIM. DTOT
HpOILeCcC BKIIIOYAET PACTBOPEHHE OOJYYEHHOTO SACPHOrO TOIUIMBA B a30THOW KHCIOTE C
MOCTCIYIONUM BBIICJICHUEM YpaHa, TUTYTOHHSA W TPOAYKTOB JCNICHHS DSKCTPAKIUCH
PACTBOPHUTEIIEM C MTOMOIIIBIO TpHOyTHIhOCchaTa B OpraHndeckoM pa3daBuTee.

TexHOMOrNYEeCKHE MPOLECCHl Ha Pa3MWYHbIX ycTaHOBKax Tuma «Ilypekc» aHamorH4HbI U
BKITIOYAIOT: W3MEJIbUEHUE OONYYEHHBIX TOILTUBHBIX JJIEMEHTOB, PACTBOPEHHE TOILINBA,
SKCTPAKIUIO PACTBOPUTENIEM U XPAHEHUE TEXHOJOTMUYECKOU >KUAKOCTU. MOKET UMEThCs
TaKke 00OpynOBaHHE JUIs TEMJIOBOM JACHUTpAllMKM HUTpaTa ypaHa, KOHBEPCHM HUTpara
IUTyTOHHS B OKUCh WJIM METaJUl, a TakxkKe JJisi 00pabOTKU JKUAKHX OTXOJIOB, COJEPKAIIIX
MIPOYKTHI JIEIEHUS, 10 TIOIY4YEeHUST (POPMBI, IPUTOTHOM IS IPOIOIHKUTEIHHOTO XPAHEHUS
i 3axopoHeHHs. OIHAKO KOHKPETHbIE THUIBI W KOHQUTypamus o0O0pyIdoBaHUS,
BBITIOJTHSIONIETO 3TH (YHKUIUH, MOTYT Pa3lUuaThbcid HA Pa3MYHBIX YCTaHOBKAax THIIA
«llypekc» 1m0 HECKOIbKMM NpPUYMHAM, BKIIOYas THIBI M KOJIWYECTBO OOIYIEHHOTO
SIIEPHOTO TOTLTNBA, MTOJIEKAIIETO TepepadoTKe, U MPeAIoiaraéMbIi IPOIecC OCAKICHUS
U3BJICKAEMBIX MAaTEepHajoB, a TaKkKe TMPHHIUIBI oOecreYeHus 0e30MacHOCTH |
TEXHUYECKOTO 00CTYKUBaHWUSI, TPUCYIINE KOHCTPYKIINY JAHHON YCTaHOBKH.

«YcTaHoBKa JJIA nepepa60TKH 06J'Iy‘ICHHI>IX TOIITMBHBIX 3JICMCHTOB)» BKIKOYACT
O6Op}IZ[OBaHI/I€ U KOMIIOHCHTBI, KOTOPLIC 0OBIYHO HaxoasATCa B IIPAMOM KOHTAKTEC C
O6Hy‘I€HHBIM TOIUNIMBOM W OCHOBHBIMU TCEXHOJIOTMYCCKUMHU IMMOTOKAMH AACPHOTO
MaTtcpuajia 1 IpOAYKTOB JACJIICHUSA, U HCIIOCPEACTBCHHO YIIPABJIAOT UMH.

OTH TpoleccHl, BKIIOYAs MOJHBIE CHCTEMBI Ui KOHBEPCHH IUTYTOHHS M IPOU3BOACTBA
METaJUINYECKOTO TUTyTOHHS, MOTYT OBITh MIESHTU(UIMPOBAHBI 10 MEpPaM, MPHHUMAEMBIM
JUIL TIPEJOTBPAIICHHS ONACHOCTEH B CBS3M C KPHUTHUYHOCTHIO (HAIpUMEp, MeEpaMmH,
CBS3aHHBIMH C T€OMETpHeii), oOaydeHrneM (HampuMep, IMyTeM 3alluThl OT OONydeHHUs) U
TOKCHYHOCTBIO (HAIIpUMeEp, MEPaMH TI0 yIEPIKAHHIO).

[IpenmeTrsr 000pyAOBaHUs, HA KOTOPBIC, KaK CUUTACTCS, PACIHPOCTPAHSACTCS 3HAUYCHUC
(dpa3er «u o0OpyIOBaHWE, CHENHAIHHO MPEeIHA3HAYEHHOE WM TOATOTOBICHHOE» IS
repepaboTKH OOYIEHHBIX TOIUIMBHBIX JIEMEHTOB, BKIIOYAIOT:



3.1.

3.2.

3.3.

MammuHbl 1J1s1 pyOKH 00, 1y4eHHBIX TOIJIMBHBIX 3J1€eMEHTOB
BBOJAHOE 3AMEYAHUE

OT0 000pyJOBaHUE WCIIONB3YETCS JUIsl BCKDPBITHS OOOJIOYKHM TOILUTUBA C I[EJIBIO
MOCIISAYIOMIETO PaCcTBOPEHUS OOIYYeHHOTO sjaepHOro Martepuana. Kak mpasumio,
WCTIOIB3YIOTCS CIIEIMAIbHO MpeAHa3HauYeHHbIE, CKOHCTPYHPOBAaHHBIE 711 PyOKH MeTaa
YCTPOMCTBA, XOTS MOJXET KCIIONB30BAThCS W 0oJiee COBEpIIEHHOE O000py0BaHUE,
HaIpUMep Ja3epshl.

JucranuronHo ynpasnsgemoe 000OpyJOBaHHE, CHEUUAIBHO TMpeJHa3HAYEHHOE WIIH
HOJTrOTOBJIEHHOE [UISl UCIIOJIb30BAHUS HAa YCTAHOBKE I10 NIEpepabOTKe, KaK OHA OIpe/esIeHa
BBIIIE, JUIS PE3KH, PYOKM WM HApe3Kd COOpPOK, MYYKOB WM CTEPKHEH OOIy4eHHOTO
SAJIEPHOTO TOILINBA.

JduccouabBepsl
BBOJHOE 3AMEYAHUE

B nucconbBepbl OOBIYHO TOCTYHAaeT W3MENbYCHHOE OTpadoTaBlIee TOIUIMBO. B 3THX
0e30MacHBIX C TOYKH 3PEHUSI KPUTHUHOCTH pe3epByapax OOIydeHHBIH AAepHbIM MaTepua
pacTBopsieTcsT B a30THOW KHCJIOTE, W OCTaloIUecs 0O0pe3Kr 000JI0YEeK BBIBOISTCS W3
TEXHOJIOTHYECKOIO IIOTOKA.

Be3onacHele ¢ TOUKHM 3peHMS] KPUTHYHOCTH pe3epByaphl (HampuMmep, Majloro AWaMeTpa,
KOJIBLIEBBIE WJIM TIPSIMOYTOJIHBIE DPE3epByaphl), CIELUUANbHO MpeIHAa3HAYCHHbIE WIIH
MIOJITOTOBJIEHHBIE I HCTIOIb30BaHMS Ha YCTAHOBKE 110 IepepaboTke, Kak OHH OIIpe IEIeHBI
BBILIIE, JJIS PAcTBOpEHHs OOJIY4YEHHOIrO SIEPHOTO TOIUIMBA, KOTOPBIE CHOCOOHBI
BBIIEP)KMBATh TOPSYYIO, BBICOKOKOPPO3WOHHYIO MKHJIKOCTh M MOTYT JMCTAHIIMOHHO
3arpy’kaTbCs U TEXHUUECKU 00CTYKUBATHCS.

DKCTPAKTOPHI H 000PYAOBAHHUE 1151 IKCTPAKIMH PACTBOPUTEIEM
BBOJ/IHOE 3AMEYAHUE

B skcTpakTOphl ¢ pacTBOpHUTENEM TOCTYHaeT Kak pacTBOp OONYyYEHHOTO TOIJIMBA W3
JMCCOJIBBEPOB, TaK U OPraHWYECKUH pacTBOp, C MOMOIIBIO KOTOPOTO Pa3AessioTcs ypaH,
IUTYTOHHUH U IPOAYKTHI fesieHust. O00pyaoBaHUE AN SKCTPAKLIUMK PACTBOPUTEIEM OOBIYHO
KOHCTPYHpYyeTCSl ~ TakuM  o0pa3oM, 4YTOOBl ~ OHO  YJOBJECTBOPSUIO  YKECTKUM
9KCIUTyaTallMOHHbIM TPEOOBaHUAM, TaKUM, KaK JUIMTEJIBHBIA CpPOK CIykObl 0e3
TEXHUYECKOTO OOCIYKMBAHUS WJIM JIETKas 3aMEHSAEMOCTb, MPOCTOTA B 3KCIUIyaTalUU U
yIpaBJIEHUH, a TAK)KE THOKOCTh B OTHOLICHUH U3MEHEHUS IapaMeTpOoB Ipolecca.

CrienmanbHO TpeHa3HAUYEHHBbIE WM TOJATOTOBIEHHBIE IKCTPAKTOPHI C PACTBOPUTEINEM,
Takhe, Kak HacaJO4HbIC WIM IyJIbCALIHOHHBIE KOJIOHHBI, CMECHUTEIBHO-OTCTONHBIE
anmapaTthl WM LEHTPOOEKHbIE KOHTAKTHbIE amiapaThl Ul HCIIOIb30BaHUS HA YCTAaHOBKE
mo 00paboTKe OOIY4YEHHOTrO TOIJIMBA. DKCTPAKTOPHI C PAcTBOPUTENEM JOJDKHBI OBITh
YCTOMYMBBI K KOPPO3HOHHOMY BO3JEMCTBHIO a30THOM KHCIOTBL. OKCTPAaKTOPbI C
pacTBopuTeneM OOBIYHO H3IOTABJIUBAIOTCS C COOMIONECHHEM UpPE3BBIYANHHO BBICOKUX
TpeOOBaHM (BKJIIOYAas NPUMEHEHHE CIEUalbHBIX METOJOB CBAapKH, WHCIEKIHUH,
oOecriedeHne W KOHTPOJIb KadecTBa) W3 MAaJOYIJIEPOAMCTHIX HEPIKABCIOIINX CTalew,
TUTaHa, UPKOHUS WU IPYTHUX BEICOKOKAYECTBEHHBIX MaTEPHUAJIOB.



34.

3.5.

XumMuyecKue pe3epByapbl AJ5 BbIIePKUBAHUS WJIH XPAHEHHS
BBOJHOE 3AMEYAHUE

Ha srtane skcTpakuumu pacTBOpuTeNeM 00pa3yloTCsi TP OCHOBHBIX TEXHOJIOTHUECKUX
MOTOKA JKUAKOCTH. Pe3epByapsl AJsl BBIICP)KMBAHUS WIM XPAHEHHS HCIHONB3YIOTCS B
JaypHeel 00pabdoTKe BceX TpeX MOTOKOB CIEAYIOMNM 00pa3oM:

a) pacTBOp YHUCTOrO Aa30THOKHUCIOIO ypaHa KOHLEHTPUPYETCS BBIMAPUBAHUEM W
MIPOUCXONT TIPOIIECC JICHUTPAIMH, TAEC OH MPEBPAIASTCS B OKCHUJ ypaHa. ITOT
OKCH/JI TOBTOPHO UCTIONB3YETCS B SIACPHOM TOILTUBHOM ITUKIIE;

b) pacTBOp BBICOKOAKTUBHBIX MPOAYKTOB JeNeHHS OOBIYHO KOHLEHTPHPYETCS
BBIIIADUBAHUEM W XPAHUTCA B BHAE KOHIIEHTPUPOBAHHOM JKUAKOCTH. OTOT
KOHIIGHTpPAT MOXKET BIIOCIIEJCTBUN MIPOUTH BhITapUBaHKE WK ObITH TpeoOpa3oBaH
B (hopMYy, IPUTOJHYIO JUTsl XPAHEHUS UM 3aXOPOHEHUS,

C)  pacTBOp YMCTOTO HHUTpaTa IUIyTOHUS KOHLEHTPUPYETCS M XPaHUTCA 10
MIOCTYIIEHUS HA JaJbHEUINME ATalbl TEXHOJOTMYECKOTO Ipouecca. B wactHocTH,
pe3epByapsl JUISl  BBIACPKHMBAHMS WIM XPAaHEHUS PACTBOPOB  ILTyTOHHUSA
KOHCTPYUPYIOTCSI TaKUM 00pa3oM, 4TOObI M30€KaTh CBA3AHHBIX C KPUTHYHOCTHIO
npo0JeM, BO3HUKAIOIIMX B pe3ysibTaTe M3MECHEHHH B KOHIEHTpAIMH WK (opme
JTAHHOT'O IIOTOKA.

CrenmanbHO NpeHAa3HaYeHHbBIE WM MOJITOTOBIIEHHBIE PE3€pBYaphl AJIS BBIACPKUBAHUSI
WK XpaHEHUs! Ul HCIIOIb30BaHMs Ha YCTaHOBKE I10 NepepadoTKe 00JIyueHHOrO TOTIIUBA.
PesepByapbl 1Sl  BBIACPKMBAHHA WM XpPaHEHHS JOJDKHBI OBITh YCTOWYHBBI K
KOPPO3MOHHOMY BO3JEHCTBHIO a30THOW KHCIIOTHI. Pe3epByapsl ISl BBIACP)KUBAHUS WU
XpaHeHUs1 OOBIYHO H3rOTABIMBAIOTCA W3 TAKMX MATEpUaoB, KaK MaJIOYIJICPOIHUCTHIC
HEpKaBEeIOINe CTajld, TUTAaH WM UUPKOHMA WM JApPYTrHe BBICOKOKAUECTBEHHBIE
martepuaibl. PesepByapsl IS BBIACPKMBAHUS WM XpAaHEHHUST MOTYT  OBITh
CKOHCTPYHPOBaHBl TakuM o00pa3oM, 4YTOOBI HX OKCIUIyaTauuss M TEXHHYECKOE
o0cCITy>KUBaHHE MPOU3BOAMWINCEH TUCTAHIIMOHHO, U MOTYT UMETh CJIEAYIOLINEe OCOOCHHOCTH
C TOYKH 3PEHUsI KOHTPOJIA 32 SIAEPHON KPUTHUIHOCTBIO:

1)  OopHBI PKBUBAJICHT CTEHOK MJIM BHYTPEHHUX KOHCTPYKITHI paBeH M0 MEHBIIEH Mepe
2%, mubo

2)  UMIMHOPUYECKUE Pe3epBYyapbl UMEIOT MAKCUMaIbHbIH tuametp 175 mum (7 qroiiMoB),
0o

3)  TpSIMOYTONBHBIA MW KOJBIIEBON pe3epByap MMEET MaKCHMAIBHYIO MUPHUHY 75 MM
(3 mrotima).

CucreMa KOHBepPCHH HUTPATA IUIYTOHUS B OKCH[

BBOJHOE 3AMEYAHUE

Ha OompmmHCTBE yCTaHOBOK MO TiepepabOoTKe STOT KOHEYHBIH TPOIECC BKIFOYACT
KOHBEPCHIO pacTBOpa HUTpaTa IUIyTOHHS B JBYOKHChH IUTYTOHHS. B 4HCIIO OCHOBHBIX
omeparnyii 3TOTO TpoIecca BXOAAT: XpaHEHWE W KOPPEKTHPOBKA  HCXOIHOTO
TEXHOJIOTHYECKOTO MaTepHalia, OCAKACHWE W pasJielieHne TBEpPHON W XKUAKOH (assl,
MPOKaJTNBaHKUe, OOpalleHUE C MPOJYKTOM, BEHTIISAIMUS, OOpAalIeHHE C OTXOAaMH WU
YIpaBIEHHE MPOIECCOM.



3.6.

5.1.

3aMKHYTbI€ CHUCTEMBI, CIICLHAIbHO NpPEJHA3HAYECHHBIC WM IOArOTOBJICHHBIC IS
KOHBEPCHH HUTpAaTa TUTyTOHHS B OKCHJ[ TUTyTOHHS, B YaCTHOCTH, 00OPYZAOBaHHBIC TaKUM
00pa3oM, 4TOOBI M30eXkKaTh JOCTIKEHUS KPUTHYHOCTH M PATUAIMOHHBIX 3((EKTOB, a
TaK)Xe CBECTH K MUHUMYMY ONACHOCTH, CBSI3aHHBIC C TOKCHYHOCTBIO.

CucreMa KOHBEPCHH OKCHAA INIYyTOHHUA B METAJLI
BBOJHOE 3AMEYAHUME

3TOT mpoIecc, KOTOPBIH MOXKET OBITh CBSI3aH C YCTAHOBKOW IO IMepepaboTKe, BKIOYAET
(¢TOopupoBaHNE JBYOKHCH IUIyTOHHA, OOBIYHO C MPHUMEHEHHUEM BBICOKOAKTHBHOTO
(TOpUCTOrO BOAOPOAA, C MEIbI0 MOMyUeHU (TOPUAA ILTYTOHHS, KOTOPBIA BIOCIEICTBHU
BOCCTAHABIMBACTCA C IIOMOLIBI0 METAJUIMYECKOrO0 KAallbLIUS BBICOKOM YHCTOTHI 1O
MOJYYCHUS] METAJUIMYECKOT0 TUTyTOHHS M (TOpUa KalblUs B BHJE NUIaka. B gucio
OCHOBHBIX OTNEpalyii JaHHOTO Tpolecca BXOIAT: (ropupoBaHue (HANIpPUMEp, C
MPUMEHEHUEM O0OPYIOBaHUS, COJIEPIKAIIETO OJAarOPOAHBIE METAJUTBl U 3aIIUIIICHHOTO
MOKPBITHEM U3 HUX), BOCCTAHOBJICHHE MeTaslia (HampuMep, ¢ IpUMEHEHHEM KepaMUIeCKIX
THUTJICH), BOCCTAHOBIICHHE MIJIaKa, oOpalieHne ¢ MPOJYKTOM, BEeHTHJISIHS, OOpalieHue ¢
OTXO0JlaMU H YIPaBJIEHHE MPOIECCOM.

3aMKHYTLIe CUCTCMbI, CIICHUAJIBHO NPE€AHA3HAYCHHBIC WM IMOATOTOBJICHHBIC JJId
IMPOU3BOJACTBA MCTAJUIMYECKOTO INIYTOHUSA, B YaCTHOCTH, O60p}/)j[OBaHHBIe TaKHUM 06pa30M,
4TOOBI U30€KATH JAOCTHXKCHHUA KPUTUYIHOCTHU U paJUallUOHHBIX 3(1)(1)€KTOB, a TaK)XKC CBCCTHU
K MUHUMYMY OIIACHOCTHU, CBA3AHHBLIC C TOKCUYHOCTBIO.

YcranoBkn JJIA U3roTOBJICHUA TOIIVIMBHBIX 3JICMECHTOB
«YcTaHoBKa JUISL U3rOTOBJICHUSA TOIINIMBHBIX DJICMCHTOB) BKJIFOUACT 06opy,u013aHHe:

a) KOTOpPOEC 0OBIYHO HaxoAuTCs B HENIOCPECACTBCHHOM KOHTAKTC C TCXHOJIOTHUYCCKHUM
IOTOKOM AACPHOT0 MaT€puajia Wi HENMOCPEACTBECHHO O6pa6aTI)IBaeT €ro, Ujin XKe
YHOpaBJIsA€T UM, TN

b) KOTOPOE TePMETH3UPYET SACPHBIN MaTepUall BHYTPU 000JI0UYKH.

YeranoBKkM IS pa3gesieHHsi HM30TONMOB ypaHa ©  o0opyl1oBaHHe, KpoMme
AHAJIMTHYECKHUX PUOOPOB, CIIENHATLHO NPeTHAZHAYEHHOE HJIH MOAT0TOBJIEHHOE /ISl
3TOro

[Ipenmersl 000pynOBaHUs, HAa KOTOPBIE, KaK CUMTAECTCS, PACIPOCTPAHSICTCS 3HAUCHHE
(hpa3sr «000OpyI0BaHKE, KPOME AaHATTUTHYECKUX MTPHOOPOB, CIIEIHATHFHO MTPeTHA3HAYSHHOE
WU NIOATOTOBJIIEHHOE) JUIsl pa3/ieNieHHs H30TOIOB ypaHa, BKIIOUYAloT B ceOsi:

I'azoBbIe ueHTpmbyrn " Y3JIbl H KOMIIOHEHTBI, CICHHUAJIbHO NMPECIHAZHAYCHHbBIC WX
NMOATrOTOBJECHHBIC AJIA UCIIOJb30BAaHHUS B I'a30BbIX ueHTpmbyrax

BBOJAHOE 3AMEYAHUE

l"azoBast eaTpudyra 0OBIIHO COCTOUT W3 TOHKOCTEHHOTO(BIX) MUIMHIPA(OB) AHAMETPOM
or 75 mm (3 motima) o 400 MM (16 mOMMOB) C BEpPTHKAILHOW IEHTPAILHOU OCHIO,
KOTOpBIii(e) moMeteH(bl) B BAKYYM H BpaIiaeTcs(foTcs) ¢ BBICOKOI OKPY>KHOW CKOPOCTHIO
mopsinka 300 M/c wm Gonee. yia mocTKeHHS OONBIION CKOPOCTH KOHCTPYKIMOHHBIE
MaTepHalbl BPAIAIOIIUXCSl KOMIIOHEHTOB OJDKHBI IMETh BHICOKOE 3HAUCHHE OTHOILICHHS
MPOYHOCTH K TIJIOTHOCTH, a POTOpHas cOOpka H, CIeJOBaTeNbHO, OTAEJbHBIE €e
KOMITIOHEHTBI JIOJDKHBI U3TOTOBJISATHCS C BEICOKOM CTENEHBIO TOYHOCTH, YTOOBI pazdanaHc
ObUI MUHUMAIBHBIM. B oTimume oT Apyrux IHeHTpudyr ra3oBas UeHTpudyra is
oOoramieHuss ypaHa HMMEET BHYTPH PpOTOPHOH KaMephl — Bpallalollyrocs(uecs)
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5.1.1.

neperopoaky(u) B GpopMe mucka W HEMOABIKHYIO CHUCTeMy momadu U otBoaa raza UFs,
COCTOSIIYIO TT0 MEHBIICH Mepe U3 TPEX OT/CIBbHBIX KaHAJIOB, JIBA U3 KOTOPBIX COCIMHEHEI
C JIOTIATKaMH, OTXOJSAIIMMU OT OCH POTOpa K nepudepuitHoH yacTu pOTOPHOIM KaMepsl.
B BakyyMe Hax0oAHTCs TakxkKe psiji BKHBIX HEBPAIIAIONIMXCS 3JIEMEHTOB, KOTOPBIE, XOTSI U
UMEIOT 0COOYI0 KOHCTPYKIIMIO, HE CJIOXKHBI B M3TOTOBJICHUU W HE H3TOTOBISIOTCS M3
YHUKAJIBHBIX MaTepuaioB. llenTpudyxHas ycTaHOBKa, OJTHAKO, TPEOYET OOJIBIIOrO Yuciia
OTUX KOMIIOHCHTOB, TaK YTO HUX KOJIUYCCTBO MOXKCT CIYXHUTh BAaXHBIM HWHIUKATOPOM
KOHEYHOTO HCITOJIb30BaHUsI.

Bpamaromuecsi KOMIOHEHTHI
a) [Tonmubie poTopHBIE COOPKH

TOHKOCTEHHbIE IWIMHAPH HIW PSIA  COSAMHEHHBIX MEXIy CO00W TOHKOCTEHHBIX
LWIMHAPOB, U3TOTOBJICHHBIX M3 OJHOTO WM OoJiee MaTepuaioB C BBHICOKUM 3HAUYCHHEM
OTHOILIEHUS IPOYHOCTH K MIIOTHOCTH, YKa3aHHbIX B [IOACHUTEJIbBHOM 3AMEYAHNN
K HacTosimeMmy pazzaeny. CoeMHEHHE MUIMHIPOB MEXIY COOOW OCYIIECTBISIETCS TPU
MIOMOIIM THOKHUX CHIB(OHOB MIIM KOJIEIl, OMCaHHbIX B yacTh 5.1.1.(c) Hmxe. CoOpaHHBIH
pPOTOpP HMeEeT BHYTPEHHIOIO(HME) MEPeropoaky(d) M KOHLEBBIE Y37bl, ONHMCAHHBIE B
yacTsx 5.1.1.(d) u (e) Hmxe. OHAKO MoJiHAs COOpKa MOXKET OBITh IOCTABJICHA 3aKa34YHUKY B
YaCTUYHO COOPaHHOM BHJIE.

b) PoropHble TpyObI

CrienmanbHO TpeJHAa3HAUYCHHBIE WM TIOATOTOBICHHBIE TOHKOCTEHHBIE IWIIMHAPHI C
tommuHON ctenku 12 mwm (0,50 mroiima) winm MeHee, ruameTpoM oT 75 MM (3 mroiima) 10
400 mm (16 nrOMOB), M3TOTOBJICHHBIE W3 OJHOTO WM 0OJiee MaTepHalioB, MMEIOIIMX
BBICOKOE  3HAYCHHWE  OTHOIICHHS MPOYHOCTH K  IUIOTHOCTH, YKa3aHHbIX B
ITOACHUTEJIBHOM 3AMEYAHHWU k HacTosmeMy pa3aeiy.

c) Konpma nnm cunboHsI

KoMmoHeHThI, cHenualbHO MpEeAHA3HAUCHHBIC WU MOATOTOBIICHHBIC I CO3[aHUs
MECTHOM OIIOPHI 11 POTOPHOM TPYOBI TN COSAMHEHUS Psiia POTOPHBIX TPyO. CHITb(OHBI
MIPEICTABISIIOT COO0H KOPOTKHUE MIITUHAPHI ¢ TommuHoM creHkn 3 MM (0,125 mrotima) wmu
MeHee, muameTpom oT 75 MM (3 mroiima) mo 400 mm (16 mroitMoB), IMErOIIUX OWH TOGP U
U3TOTOBIICHHBIE W3 OJHOTO W3 MaTEpHaJiOB, UMEIOIIUX BBICOKOE 3HAYCHUE OTHOIICHUS
MPOYHOCTH K IUIOTHOCTH, yKazaHHblx B I[IOSCHUTEJIBHOM 3AMEYAHUU «
HACTOSIIEMY pa3feiy.

d) [leperoponku

KowmmonenTtsr B gopme amcka aumamerpom oT 75 mm mo 400 mm (ot 3 mo 16 mroitmoB),
CIIELUAJIbHO NPEJHA3HAUYEHHBIE WIN MOATOTOBIICHHBIE I YCTAHOBKUA BHYTPU POTOPHOM
TpyObl LEHTPUPYTH C LENbI0 H30JIMPOBAaTh BBITYCKHYIO KaMmepy OT TJIaBHOU
pa3aenuTeNFHOI KaMephl U B HEKOTOPBIX CITydasix JUIS yIydmeHus nupkysmnu raza UFe
BHYTpPH TJIABHOU pa3leNuTeIbHON KaMepbl POTOPHOM TPyOBI U U3TOTOBJICHHBIE U3 OJHOTO
U3 MaTepHaloB, MMEIOIINX BBICOKOE 3HAYCHHE OTHOIICHUS NPOYHOCTH K IUIOTHOCTH,
ykazaHubiX B [IOSICHUTEJIbBHOM 3AMEYAHNMU k HacTosIeMy pa3ery.

e) BepxHue/HWKHUE KPBIIKH

KomMmmoneHTsl B popme Arcka guamerpoM ot 75 mm (3 mroiima) mo 400 mm (16 aroiimMoB),
CIENUANBHO TpEIHA3HAYCHHBIC WM IOJIOTOBJICHHBIE TaKMM 00pa3oM, 4TOOBI TOYHO
COOTBETCTBOBATh TUAMETPY KOHIIOB POTOPHOM TPYOBI 1 Onaromaps aTomy yaepxkuBath UFg
BHYTPH €€. DTH KOMITOHCHTBI HCIIOJIB3YIOTCS JJIsl TOT'O, YTOOBI ITOIJICPKUBATH, YICPKUBATH
WIN COJIepKaTh B ceOe KaKk COCTABHYIO YaCTh 3JIEMEHTHI BEPXHETO MOJIIUITHAKA (BEPXHSS
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KpBIIKA) WA CIY)KATh B KadecTBE HeCylleld YacTH BpAIIAONIUXCS 3JIEMEHTOB
3JICKTPOJABHUTATENI M DJIEMEHTOB HIKHETrO TMOJANIUIHUKA (HWKHSAS KpPBINIKA), U
W3TOTOBJISIFOTCS M3 OJHOTO W3 MaTepHajoB, MMCIONIMX BBICOKOC 3HAUCHUE OTHOIICHUS
MPOYHOCTH K IUIOTHOCTH, YyKazaHHbeIX B IIOSICHUTEJIbBHOM 3AMEYAHUWU «k
HACTOSAIIEMY pa3Jeny.

[NOACHUTEJIBHOE 3AMEYAHUE

st Bpamarommxcss KOMIIOHEHTOB IHEHTPU(YT HCHOIB3YIOTCS — CIETYIOIINe
MaTepUabl:

a)  MapTEHCUTHOCTapEIOLIUE CTaJIH, UMEIOIME MAKCUMAbHbIN Mpe/es IPOYHOCTH Ha
pactsxenne 2,05 x 10° H/m? (300 000 dynT/xB. mroiim) nimm Goiee;

b)  amOMHHHEBBIE CIUIaBbl, HMEIONIME MAKCUMAJIBHBIA Mpefe] HpPOYHOCTH Ha
pactsxenne 0,46 x 10° H/m? (67 000 ¢pyHT/KB. mroiim) niu 6osee;

c) BOJIOKHUCTBIE (HUTEMOAOOHBIC) MaTepHalibl, MPUTOAHBIC IS WCIOIh30BAHHS B
KOMITO3UTHBIX CTPYKTYPax W HWMEIOIINe 3HAYCHUS YAETHHOTO MOIYJS yIPYrOCTH
12,3x 10°M wnm Golee M MAaKCMMAJIBLHOIO YAEIHLHOrO Hpeiena MPOYHOCTH Ha
pactsokenue 0,3 x 10° unm Gonee («yAeabHBIN MOLYIb YIPYTOCTH» — 9TO MOJYJIb
IOura B H/M?, neneHHbl Ha YJETbHbIA BEC B H/M’; «MakcuManbHbIH yIEIbHbIN
Mpeie MPOYHOCTH Ha PACTKEHHE» — 3TO MaKCHMAJIbHBIN TIPEeN MPOYHOCTH Ha
pactsxenre B H/M%, neeHHblii Ha yaenbHbIi Bec B H/M®.

CraTnyecKue KOMIIOHEHTHI
a) IToamMmHUKY ¢ MAarHUTHOH ITOIBECKOU

CrienmanbHO TIpeTHa3HAYE€HHBIE HITH MTOITOTOBIIEHHBIE ITOAITUITHUKOBEIE Y3IIbI, COCTOSIINE
13 KOJIBIIEBOT'O MarHuTa, MOIBEIICHHOTO B 000¥Me, copepxatieil 1eMInpupyomnyo cpeiy.
Oboiima wusrotoBisiercss u3 croiikoro k UFs marepuana (cm. [IOSSCHUTEJIBHOE
3AMEYAHMUE «k paznmeny 5.2.). MarHuT COeAMHSIETCS C MOJIOCHBIM HAKOHEYHUKOM WU
BTOPHIM MarHUTOM, YCTaHOBJICHHBIM Ha BEPXHEH KPHIIIIKE, OMMMCAaHHOU B pasene 5.1.1.(e).
Maraut MOXeT UMeTh (OpPMY KOJIbIa C COOTHOIIICHHEM MEXK/y BHEIIHUM U BHYTPESHHUM
JuaMeTpaMH, MEHBIIUM WM paBHeIM 1,6:1. Maruut MoxxeT HMeTh (opMmy,
oOecreunBaONIy0 HadaapHyto nponuiaemMocts 0,15 I'n/m (120 000 exununn CI'C) wiu
Oornee, WM OCTAaTOYHYI0 HaMarHWYeHHOCTh 98,5% wnm Oonee, WU MPOU3BEICHHUE
VH/IYKIIMH Ha MaKCHMaJIbHYIO HalpsbkeHHOCTh nous 6ostee 80 k/lx/m* (107 T'c.D). Kpome
OOBIYHBIX CBOWCTB MaTepuaia, HEOOXOAMMBIM IPENBAPUTEIHHBIM YCIOBHEM SBISETCS
OTrpaHHYCHHE OYeHb MaibiMu jJonmyckamu (MeHee 0,1 mm wim 0,004 nrofima), OTKIOHEHUS
MarHUTHBIX OCEH OT TEOMETPHUYECKHX OCeH MM o0ecleueHre 0CO0OW TOMOTEHHOCTH
MaTepuana MarHuTa.

b) Togmmnauku/nemmngepsl

CrienaibHO TIpeHA3HAYEHHBIC HIIH TTOATOTOBJICHHBIC MOJIINITHUKH, COJEpIKAIINE y3el
OCB/YIIIOTHUTENBHOE KOJIBIIO, CMOHTUPOBAaHHBIN Ha gemmdepe. Ock 00BIYHO MpeCTaBIsIeT
co00i1 BaJl U3 3aKaJIeHHOW CTaJIi C OJHUM KOHIIOM B (popme mosrycdepsl, U CO CPeICTBAMHU
MOJICOSMHEHUST K HIDKHEW KpEHIIMIKE, ONMMCaHHON B pasnene 5.1.1.(e), Ha apyrom. Ba,
OJJHAaKO, MOXCT 6I)ITB COCIUHEH C TUAPOAVMHAMUYCCKUM MOAUIUITHUKOM. KOHBHO nMeeT
dbopmy TabneTkum c momycepudeckuM YriryOJeHHEM Ha OIHON IOBEPXHOCTH. OTH
KOMITOHEHTBI YACTO IMOCTABJISIFOTCS OT/ICIBHO OT AeMIidepa.
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c) MonekynsapHble HACOCHI

CrienuanbHO TPeIHA3HAYCHHBIC WM TOJATrOTOBJICHHBIC IWIMHIPHI C BBITOUYCHHBIMU HITH
BBIJIABJICHHBIME BHYTPH CIUPaJIbHBIMA KaHAaBKAMH W C BBICBEPJICHHBIMH BHYTpPHU
OTBEpPCTHSMH. THUIMOBBIMH pa3MepaMu SIBISIFOTCS CICIYIOIINS: BHYTPESHHHN AWAMETP OT
75 mm (3 mroiima) mo 400 mm (16 mrofimoB), TommmHa cteHKH 10 mm (0,4 mroiima) wimm
Oojee, ¢ JUIMHOHM, paBHOW juameTpy wid Oonbiie. KaHaBkM OOBIYHO HMEIOT
MPSIMOYTOJILHOE ToTIepedHoe ceueHne U rryounny 2 mum (0,08 mroiima) mim Gonee.

d)  Craropsl nBurarenei

CrienuanbHO TpeTHA3HAYCHHBIE WIH TOATOTOBICHHBIE CTAaTOPHI KOJBIIEBOW (OPMBI IS
BBICOKOCKOPOCTHBIX MHOTO(a3HBIX TUCTEPE3UCHBIX (v PCaKTUBHBIX )
3JICKTPOJABHUIraTElICH MEPEeMEHHOr0 TOKa ISl CHHXPOHHOM PabOThI B YCIOBUSIX BaKyyMa B
nuanazone yactor 600-2000 ['m u B nuamazone momHocted 50-1000 BA. Craropsl
COCTOSIT U3 MHOTO(a3HBIX OOMOTOK Ha MHOT'OCIIOWHOM JKEJIE3HOM CEPJICYHHUKE C HU3KUMHU
MOTEePSIMH, COCTABJICHHOM M3 TOHKHUX IIACTHH, 00bI9HO TommuHou 2,0 MM (0,08 mroiima)
WJIA MEHEE.

e) Kopmyca/npuemunku neHtpudyru

KoMmoHeHTsI, crienuansHO MpeIHa3HaYeHHbIe WU TOATOTOBJICHHBIE IS pa3MENIeHHs B
HUX COOpPKH pOTOpHOW TpyOBl Ta3oBoi meHTpudyru. Kopmyc cocTouT W3 KEeCTKOTO
MWIMHPA ¢ TONIUHON cTeHku 10 30 MM (1,2 mroiimMa) ¢ Mperu3noHHO 00paboTaHHBIMU
KOHI[AaMH [IJISl YCTAHOBKH TOJIIIIMITHUKOB M C OJHUM WM HECKONBKMMHU (DIIaHIIAMU IS
MoHTaxa. OOpaboTaHHBIE KOHIIBI MMapajUIeNbHBl IPYT APYry W TEPIeHIUKYIISPHBI
mpoI0JIbHON ocu nmuHApa B mpenenax 0,05 rpamyca wiu Menee. Kopiyc MoxeT Takxe
MpeaACTaBJIATh CO6OI>'I KOHCTPYKIHUIO AYCUCTOIO TUIIA AJId pa3MCUICHHA B HEM HECKOJIBKUX
poTopHBIX Tpy0. Kopryca H3roTaBnmBaroTcst U3 MaTeprasioB, Kopposuectoikux K UFe, mmn
3aIUIIAI0TCS MOKPBITHEM U3 TAKUX MAaTEPUAIIOB,

f) JloBymiku

CriernaibHO TpeTHA3HAYCHHBIC HITH TTOITOTOBIICHHBIC TPYOKH BHYTPEHHUM JINAMETPOM JI0
12 MM (0,5 mrotima) auist u3Bieuenns raza UFs u3 poTopHOU TpyOBI 10 MeToy TpyOKH [Tuto
(T.€. c OTBEpCTHEM, HAIIPABICHHBIM Ha KPYTOBOH MTOTOK ra3a B pOTOPHOM TPyOe, K IpUMEpY,
MMOCPENICTBOM HM3TH0a KOHIIA PaTUaIbHO PACIIONIOKCHHOW TPYyOKH), KOTOPHIE MOKHO
MPUKPEIIUTh K IEHTPAIBHON CHCTEME W3BICYCHHUS Ta3a. T[pyOKHM W3rOTOBIEHBI W3
MatepuanoB, Kopposuectokux K UFe, uIuM 3alumaroTcs MNOKPHITHEM W3 TaKHUX
MaTepUaoB.

CrnennaJibHO NpeAHA3HAYEHHBIE WM MOATO0TOBJIEHHbIE BCIIOMOTaTeJbHbIe CHCTEMBI,
000py10BaHHE H KOMIIOHEHTBI /ISl HCII0JIb30BAHMS HA Ia30LeHTPU]YKHOI
YCTaHOBKe 10 000TallleHNI0

BBOJIHOE 3AMEYAHUE

BcmomoraTensHpie  CHCTEMBI, 000OpYyZOBaHHE ¥ KOMIIOHEHTHI Ta30lEeHTPU(YKHON
YCTaHOBKH 110 00O0TaI[CHHIO IIPEJCTABIIAIOT COOOH CUCTEMBI YCTAHOBKH, HEOOXOAMMBIE ISt
nonaunt UFs B nieHTpudyry, Uisi CBSI3M OTACTBHBIX HEHTPUDYT MEXKITYy COOOH C IENbo
o0pa3oBaHHs KacKaJoB (WU CTyMEHEel), YTOOBI OCTUYh 00JIee BHICOKOTO O0OTaICHUS U
U3BJICYb «IPOAYKT» U «xBocTh UFs U3 1ieHTpudyT, a Takxke 000py1oBaHue, HE0OOX0IUMOe
JUTSI TIpPUBEJICHMS B AeicTBUE LeHTpU(yYT Wik i yupasicHus ycranoBkoi. O0sraH0 UFs
UCTApSCTCS U3 TBEPJBIX BEIECTB, MOMEIIEHHBIX BHYTPU MOJOTPEBACMBIX aBTOKJIABOB, U
nmojmaeTcs B Ta3o00pa3HOW ¢dopMe K LeHTpudyraMm dYepe3 CUCTEMY KOJUICKTOPHBIX
TpyOoIpoBoaoB Kackaaa. «IIpomyk™» u «xBocThl» UFs, moctymaroniue u3 neHTpudyr B
BUJIC Ta3000pa3HBIX IOTOKOB, TakKXKe TMPOXOJAT Yepe3 CHCTEMY KOJUICKTOPHBIX
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TpyOOIIPOBOIOB Kackaaa K XOJOHBIM JIOBYIITKAM (pabOTafoIINM TIPH TEMITEpaType OKOJI0
203 K (=70°C)), rae oHM KOHICHCHPYIOTCS U 3aTeM IOMEIIAIOTCS B COOTBETCTBYIOIINE
KOHTEWHEPHI JIJIsl TPAaHCIIOPTUPOBKH WIIM XpaHeHHs. Tak Kak yCTaHOBKA MO 0OOTaICHHIO
COCTOMT W3 MHOTUX ThiCSd UEHTpU(DYr, COOpaHHBIX B KacKajbl, CO3JAr0TCS
MHOTOKHJIOMETPOBBIC KOJICKTOPHBIE TPYOONPOBOABI KAaCKaJOB C ThICSYaMH CBapHBIX
IIBOB, MPHUYEM CXeMa OCHOBHOW YacTH WX COCIUHCHHUH MHOTOKPATHO TOBTOPSETCS.
O6opynoBaHue, KOMIIOHEHTHI U CUCTEMBI TPYOOIIPOBOIOB H3TOTOBIISIFOTCS ¢ COOJTIOICHUEM
BBICOKHX TPeOOBaHUH K BaKyyM-IDIOTHOCTH U YUCTOTE 00PabOTKH.

Cucremsl HO}IaqH/CI/lCTEMBI 0TBOA «NMIPOAYKTA» U «XBOCTOB»

CHCLII/IaJ'H:HO NpEAHA3HAUCHHBIC WM TOATIOTOBJICHHLIC TCXHOJIOIMYCCKUE CHCTCMBEI,
BKJIIOYaromiue:

MUTAOLINE aBTOKJABBI (MM CTAaHIMHU), ucnojb3yemble ais nogaun UFs B kackaabrl
uentpudyr npu gasiaenuu 1o 100 klla (15 ¢pyHT/KB. AI0KM) M iU cKOpOCTH | Kr/4
uiu Gornee;

necyOIMMaTOPBI (MIIN XOJIOJHbIE JIOBYIIIKH ), HCTIONB3yeMble 11 BeiBeneHnst UFq u3
KackazoB rpu nasiexnn 10 3 klla (0,5 pynt/xB.mrolim). lecyOauMaTopbl CIOCOOHEI
oxnaxaatbes 10 203 K (—70°C) u marpeBatbes 10 343 K (70°C);

CTaHIINM «IPOAYKTa» W «XBOCTOB», HCIONb3yeMble st mepememenus UFg
B KOHTEHUHEPHI.

Orta ycraHOBKa, 000pyaoBaHHE M TpyOONPOBOIBI ITOJHOCTHIO M3TOTABIMBAIOTCS U3
croikux k UFs wmarepuanoB  wiM  3alquMUIAlOTCS  TMOKPBITUEM U3  HHX
(cm. IIOSACHUTEJIBHOE 3AMEYAHUE k nanHoMy paszeiny) ¢ coONI0IeHHEM BBICOKHX
TpeOOBaHMI K BAKYyM-IDIOTHOCTH ¥ YACTOTE 0OPaOOTKH.

ManuHHbIe CHCTEMBbI KOJJIEKTOPHBIX TPYOONPOBOAOB

CrenuanbHO IpeAHA3HAUYEHHbIE WIM IIOATOTOBJICHHBIE CHCTEMbI TPYOOIPOBOAOB U
KOJUIGKTOpoB i ynepxaHusi UFs BHYTpHM LEHTPHU(YXKHBIX KackaloB. JTa CETh
TpyOOIIPOBOOB OOBIYHO MPEACTABISIET COOON CHUCTEMY C «TPOHHBIM» KOJUIEKTOPOM, U
Kaxas LEeHTpudyra cCoelUMHEHa C KaXIbIM M3 KOJUIEKTOpoB. CiiefnoBaTelbHO, CXeMa
OCHOBHOM YaCTH HMX COEAMHEHHS MHOTOKpaTHO moBTopsieTcs. OHa TMONHOCTBIO
m3rotaBnuBaercsi u3 croikux Kk UFg wmatepuanoB (cm. ITTOSCHUTEJIBHOE
3AMEYAHMUE x HacrosmeMy paseiy) ¢ COONMIOACHIEM BEICOKHX TPEOOBAHUH K BaKyyM-
TUIOTHOCTH M YACTOTE 00pabOTKH.

Macc-cneKTpoMeTpbl/UCTOUHUKH HOHOB 1151 UF

CrienmanbHO MpenHa3HAYEHHBIE WM MOATOTOBIIEHHBIE MarHUTHBIE WM KBAAPYTIONbHEIE
Macc-CIeKTPOMETPHI, CIIOCOOHBIE IPOU3BOAMTE MPSIMOI OTOOP MPOO MOJIABAEMON MAaCCHI,
«IPOJIYKTa» WM «XBOCTOBY» M3 ra30oBbIX MOTOKOB UFs 1 00namaroniue moHeM HaOOpoM
CIIETYIOIINX XapaKTEPHUCTHK:

1. yAenbHAs pa3penaromas cnocoOHOCTh Mo Macce cBbiie 320;

2. COACPKAT HMCTOYHUKU HOHOB, HU3TOTOBJICHHBIC M3 HHUXPOMa WJIW MOHCIA WU
3alMUIICHHBIC ITOKPBITUEM U3 HUX, NN HUKCIIUPOBAHHBIC,

3. COACPIKAT NOHU3AIMOHHBIC UCTOYHHUKHU C 60M6apZ[I/Ip0BKOﬁ QJICKTPOHAMU,

4. COACPIKAT KOJUICKTOPHYIO CUCTEMY, IIPUTOAHYIO JJI U30TOIMHOT'O aHAJIM3a.
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IIpeodpa3zoBaTeu 4acTOTHI

[IpeoOpaszoBaTenu 4YacToThl (TaKK€ W3BECTHBIE KaK KOHBEPTOPHI WU WHBEPTOPHI),
CIEIMALHO MPEIHA3HAYCHHBIC WIH TIOJITOTOBIICHHBIE JIJIS IUTAHUS CTATOPOB JBUTATENCH,
omnpeneneHABXx B moamyHkTe 5.1.2.(d), wim dacTH, KOMIIOHEHTHI W TOACOOPKH TaKHUX
npeoOpazoBaTeliell YacTOTHI, 001 IAIOIIHNE TOJTHBIM HAOOPOM CIIEIYIOIUX XapaKTePUCTHK:

1. MHOro(ha3HbIH BeIX0] B tuamnazoHe ot 600 go 2000 I'n;

2. BBICOKasl CTAaOMILHOCTH (cO cTabmmm3anueit yacToTs tyuie 0,1%);
3. HU3KHWE HETMHEHHBIC UCKaXKeHus (MeHee 2%);

4. ko3 dumeHt nonesnoro aercTeus cbiie 80%.

[HOACHUTEJIBHOE 3AMEUYAHUE

[epeuncnenHnoe BbImIe OOOpPYIOBaHME BCTYMAET B HEMOCPEJCTBEHHBIH KOHTaKT C
TexHoJorndeckuM razoMm UFs niam HemocpencTBeHHO ympasisieT paboToil HeHTpudyr u
IPOXOKACHUEM I'a3a OT LHEeHTpUGYTrH K HeHTpU(yTe 1 U3 Kackasa B KacKall.

Kopposuectoitkue xk UF¢ maTepuanbl BKIIOYAIOT HEP)KABEIONIYIO CTajlb, AJTIOMHHHH,
ATFOMUHHEBBIC CIIJIABBI, HUKEIb WIH CIUIaBHI, conepxkariue 60% u 0oiee HUKEIS.

CrnennajJbHO NpeHA3HAYECHHBIEC WM OATOTOBJICHHbIE COOPKH M KOMIIOHEHTHI 115l
HCII0JIb30BAaHUS NMPH razoaudy3noHHOM 000TralieHH N

BBOJAHOE 3AMEYAHUE

[lpu  rasoguddysuoHHOM  MeTome  pasdeNieHHs  HM30TONOB  ypaHa  OCHOBHOMU
TEXHOJIOTHYECKOH COOpPKOH SIBISICTCA CIELUAbHBIA TMOPUCTBIM Tra30au(y3nOHHBIN
Oapbep, TEIIOOOMEHHHWK JUISI OXJTKICHHS Tra3za (KOTOpBI HarpeBaeTcs B IIPOIECCE
CKaTusl), yIUIOTHUTEJbHbIE KJIanaHbl 1 PEryIHPYIOLIKeE KIIANIaHbl, a TAaKKe TPyOOIpoBOIbL.
[lockonbky B Tazonud@y3HMOHHON TEXHOJOTMH HCIONB3YeTCsl IMECTU(TOPUCTBHIN ypaH
(UF¢), Bce obopymoBaHue, TPyOOIPOBOABI M IOBEPXHOCTH H3MEPHUTENBHBIX IPHOOPOB
(KoTOpBIE BCTYMAalOT B KOHTAaKT C Ta30M) JOJDKHBI W3TOTABIMBATHCS M3 MaTepUAIOB,
coxpaHsomux crabunbHocTh npu KoHTakTe ¢ UFs. T'azomuddysnonnas ycraHoBka
COCTOUT U3 Psifia TAKMX COOPOK, TAK YTO UX KOJTMUECTBO MOXKET OBITh BAXKHBIM ITOKA3aTeIeM
KOHEYHOT'O MpeIHa3HAYCHNUSI.

T'azonuddy3uonnbie 6apbepbl

a) CrienualibHO TIpeIHa3HAYCHHBIC WK ITOATOTOBJICHHBIC TOHKUE, IOPUCTHIC (PIITHTPHI
¢ pasmepom mop 100-1000 A (anrcrpem), TommuHoi 5 MM (0,2 moiiMa) WM MeHbIIE, a
Uit TpyOuaThix ¢GopM auamerpoM 25 mM (1 mroiiM) WM MEHbBIIE, M3TOTOBJICHHBIC U3
METAITUYECKUX, TTOJIMMEPHBIX MM KEPAMUYECKUX MATepUAIOB, Koppo3uecTorkux Kk UFs,
u

b) CIIEITHATBHO TTOATOTOBJICHHBIC COCTMHECHISI MJTU TIOPOIITKH JUTSI U3TOTOBIICHUS TAKHX
(bunpTpoB. Takue coeMMHEHHS W MTOPOIIKH BKIFOYAOT HUKEIh WIH CIUIABBI, COJICPKAIIIE
60% wuau Oonee HHKeId, OKcHa amoMuHus uiad crorkue K UFg IOIHOCTBIO
(hToprpoBaHHbBIE YTIEBOAOPOIHBIE TIOIUMEPBI ¢ YUCTOTON 99,9% wmnm Gonee, pazmepoM
yacTul MeHee 10 MKM M BBICOKOM OJHOPOJHOCTBIO YACTHI] MO KPYMHOCTH, KOTOPHIC
CIEIMAIBLHO MOATOTOBICHBI JJI U3rOTOBJICHUS ra30au(y3HOHHBIX OapbepoB.
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5.3.3.

5.34.

5.3.5.

54.

Kameps! nuddysopos

CrnennanbHO TpeTHAa3HAYCHHBIC WM IOJTOTOBJIEHHbIE TepPMETHYHBIC IMIMHIPUYCCKHE
cocyabl auamerpom Oonee 300 mm (12 mroiimoB) u mnuHOH 60mee 900 MM (35 mroiimMoB),
WIN TIPSAMOYTOJBHBIE COCYIbl CPABHUMBIX Pa3MepoB, MMEIOIINE OJMH BITyCKHOW M IBa
BBIITYCKHBIX NAaTpyOKa, JUaMeTp KaXKIoro U3 KOTopbix Oonee 50 MM (2 groiima), st
HOMEUIeHUsI B HUX Ta301uddy3HoHHBIX OaphepoB, M3roToBiIeHHbIE U3 cToWkuX K UFs
MaTepualoB MM 3aIIUIICHHBIC TOKPBITUEM U3 HUX, U TPESJHA3HAUYCHHBIC [UIsl YCTAHOBKH B
TOPU30HTAIBHOM HJIH BEPTUKAIEHOM MOJI0KEHHU.

Kommnpeccopsl 4 ra3onyBKu

CrnenmanbHO TpeTHA3HAUYCHHBIC WM IIOATOTOBJICHHBIE OCEBBIC, IICHTPOOEIKHBIC WITH
00BEMHBIE KOMIIPECCOPBI, WK I'a30/1yBKH C IPOM3BOAMTENLHOCTBIO Ha Bcoce 1 M /MuH win
6onee UFs u ¢ naBnennem Ha Beixoze 10 Heckonbkux coteH klla (100 ¢pyHT/KB. mioiim),
MpeaHa3HadeHHBIC IS JOJITOBPEMEHHO dKcInTyaramnuu B cpene UFg ¢ aekTpoaBurarenem
COOTBETCTBYIOIIECH MOITHOCTH WM 0€3 HEro, a TaKXe OTIEIbHBIE COOPKH TaKHX
KOMIIPECCOPOB M Ta30/lyBOK. DTH KOMIIPECCOPHI U Ta30/yBKHU UMCIOT Iepera/] aBICHUI
oT 2:1 10 6:1 u n3rorasnuBaroTcs U3 cTtokux k UFs MaTepuanoB Uiy NOKPHIBAIOTCS UMH.

Yniaornenus Bpalmiamuiuxcsa BajioB

CrenmanbHO TIpenHAa3HAYEHHbIE WM TOATOTOBJICHHBIE BaKyyMHBIE VIUIOTHEHHS,
YCTaHOBJICHHbIE HAa CTOPOHE TOJAa4Yd M HA CTOPOHE BbIXOJAA MJIs YIUIOTHEHHS Bala,
COCIMHSIIONIETO POTOP KOMIIPECCOpa WM Ta30[yBKH C MPUBOAHBIM IBUTATENIEM, C TEM
YTOOBI 00ECIECUNTh HAJICKHYIO TePMETU3AIHIO, MPEAOTBPAIIAIONIYI0 HATEKaHHE BO3IyXa
BO BHYTPEHHIOIO KamMepy KOMIIpeccopa WM ra3oyBku, KoTtopass HamnoiaHeHa UFg¢. Takue
VIUIOTHEHUSI OOBIYHO IMPOSKTUPYIOTCS HA CKOPOCTh HaTeKaHWs OydepHOro raza MeHee
1000 cm*/mun (60 mroiiM’/MuH).

TenoooMenHukH 11 oxJaxaenus UFg

CrienuasnbHO NpeHa3HAYCHHBIE WIK OATOTOBJIEHHbIE TEINIO0OMEHHUKH, U3 OTOBIEHHbBIE
u3 croiikux Kk UF¢ MaTepranoB WIIM MOKPBITHIE UMH (32 HCKIIOUYCHHUEM HEp KaBEIOISH
CTaJIN), WJIK MEJIbI0, MU JIIOOBIM COYeTaHHEM 3THX METAJUIOB U PACCUNTAHHBIC HA CKOPOCTh
M3MEHEHUS JaBJIeHus, onpenesoniero yreuky, meHee 10 Ila (0,0015 ¢pyn1/kB. oroiim) B
yac npu nepenazae aasnerus 100 xlla (15 dynt/kB. Aroiim).

CrenmnajibHO NpeaHa3HAYEeHHbIE WM MOAT0TOBJEHHbIE BCIIOMOTaTeJIbHbIE CHCTEMBI,
00opy/aoBaHUE U KOMIIOHEHTHI JIJIsl HCIOJIb30BaHUS PH ra3oauddy3noHHOM
o0oraieHuu

BBOJIHOE 3AMEYAHUE

BcmomorarensHbie cucTeMbl, 000pyIOBaHHE W KOMIIOHEHTHI sl Tra30au¢dy3UOHHBIX
YCTaHOBOK IO 000TaIICHUIO MPECTABISIOT COO0M CHUCTEMbI YCTAHOBKH, HEOOXOIMMBIE ISt
nogaun UFe B razoandy3noHHyI0 COOPKY, TS CBSI3U OTASIBHBIX COOPOK MEXKITY COO0H 1
o0Opa3oBaHMs KackaJoB (WM CTyNEHEH) C IEIbl0 IMOCTEIICHHOTO JOCTIDKEHUS Oolee
BBICOKOT'0 O0OTAICHUSI M U3BJICUCHUS «IPONYKTa» U «XBOcTOB» UFs U3 mnuddy3noHHBIX
KackajioB. BBUly BEICOKOMHEPIIMOHHBIX XapaKTEPUCTHK TP (PY3HOHHBIX KACKaJIOB JIF000e
MpephIBaHKE UX PA0OTHI, 0COOCHHO MX OCTAHOBKA, MIPUBOAT K CEPhE3HBIM MOCIICICTBUSM.
CrnenoBaTenbHO, Ha Ta30U(y3MOHHON YCTAHOBKE BAYKHOE 3HAYCHUE MMEIOT CTPOTOe U
MOCTOSIHHOE TIOJJIEPYKaHKE BaKyyMa BO BCEX TEXHOJIOTHUECKUX CUCTEMaX, aBTOMATHIecKast
3aluTa OT aBapuil M TOYHOE aBTOMATHUYECKOE PETyIMpOBaHUE IMOTOKa raza. Bce 3To
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5.4.1.

5.4.2.

5.4.3.

MPUBOANT K HEOOXOAWMOCTH OCHAIIEHHS YCTAaHOBKH OOJBIIMM  KOJUYECTBOM
CTIEIATEHBIX H3MEPUTENFHBIX, PETYINPYIONTUX U YIPABISIONINX CUCTEM.

Oo6bryr0 UF¢ ncnapsieTcs u3 NWINHIPOB, TOMEIICHHBIX BHYTPH aBTOKJIABOB, U ITOJIAETCS B
razoo6pasHoii popMe K BXOJHBIM TOUKAM Yepe3 CUCTEMY KOJIEKTOPHBIX TPYOOIPOBOIOB
kackana. «lIpomyxt» u «xBocTbl» UFs, mocTymaromme n3 BBIXOIHBIX TOYEK B BHUJC
ra3000pa3HbIX MOTOKOB, TPOXOJIAT YePe3 CUCTEMY KOJUIEKTOPHBIX TPYOOITPOBOJIOB KacKaia
00 K XOJOIHBIM JIOBYIIKAM, JTHOO K KOMIIPECCOPHBIM CTAHIUSAM, TJE Ta3000pa3HbIid
noTok UFs cxmxaeTcss U 3aTeM NOMELIAETCS B COOTBETCTBYIOIIME KOHTEHHEpPHI IS
TPAHCTIOPTUPOBKK WM XpaHeHus. [lockonbKy Tazonnd@y3roHHAs YCTaHOBKAa IO
oOorameHnto uMeeT OO0JbIIoe KOMHYECTBO Tazonu(Py3MOHHBIX COOPOK, COOpaHHBIX B
KacKaJpl, CO3/Ial0TCS MHOTOKHIJIOMETPOBBIE KOJUIEKTOPHBIE TPYOOIPOBOABI KAacKaJoB C
THICSTYaMHU CBapHBIX IIBOB, IPUYEM CXE€Ma OCHOBHOW YaCTH MX COEIWHEHH MHOTOKpPAaTHO
nosTopsiercs. O60pya0BaHHE, KOMIIOHEHTHI M CUCTEMBI TPYyOONIPOBOIOB HU3TOTOBIISIOTCA C
CO0JTIOICHNEM BBICOKHX TPEOOBAHMH K BAKYyM-TUTIOTHOCTH M YHCTOTE 00PabOTKH.

CucreMbl Ioga4Yn/CHCTEMBI 0TBOAA «IIPOAYKTA» U «XBOCTOB»

CrienuaibHO TpeIHa3HAYCHHBIE WM TOATOTOBJICHHBIE TEXHOJIOTHYECKUE CHCTEMBI,
cniocoOHbIe paboraTh npu aasienuu 300 [a (45 GyHT/KB. Mr0iiM) WK MeHee, BKITIoYast:

MUTAIONINE aBTOKJIAaBbl (WM CHCTEMbI), ucronbdyemble it nogaud  UF
B ra3oan(y3HOHHbBIC KacKaIbl,

necyOauMaTophl (MK XOJIOAHBIE JIOBYIIKH), UCTIONb3yeMble A BbiBeneHus UFs u3
razoaudy3noHHBIX KaCKa/lOB;

crannuu oxmxenus, rae UFs B razoo0pasHoi ¢dopme M3 Kackaga CHKUMACTCS
Y OXJIXKAAETCS 0 KUJKOTO COCTOSHUS;

CTaHIMU «IPOJIYKTa» WU «XBOCTOB», HCHONb3yemble mna mnepememieHus UFe
B KOHTECUHEPHI.

CucreMbl KOJIJIEKTOPHBIX TPYOONIPOBO/IOB

CrenuanbHO TpeIHA3HAYCHHBIC WM TOATOTOBJICHHBIC CHCTEMBI TPyOOTPOBOJOB U
CUCTEMBI KOJUTeKTOpoB uisi ynepxkanust UFs BHyTpH Ta3oanddy3noHHBIX KacKaaoB. JT1a
ceTh TPyOOIIPOBOAOB OOBIYHO MPEACTABIISIET COOOM CUCTEMY C «IBOHHBIMY KOJIJICKTOPOM,
IJIe KaXasl sueiika COeIMHEHA C KaKIBIM U3 KOJUIEKTOPOB.

BakyymHbIe cucTeMbI

a) CheuuanbHO NpeJHA3HAYECHHBIE MM TOATOTOBICHHBIE KPYIHBIE BaKyyMHBIE
MarucTpaad, BaKyyMHbIE KOJUIEKTOPHI M BaKyyMHBIE HACOCHI HPOM3BOIMTEIBHOCTHIO
5 m*/mun (175 Gy’ /Mun) umu Gonee.

b) BakyymHBIe HacOCHI, CTIEIMANLHO MPEeIHA3HAYCHHBIC IS PabOThI B COoAep KaIIeh
UFs atMocepe W M3rOTOBJICHHBIC W3 AMIOMUHUS, HUKENS WIH CIUIABOB, COJIEPIKAIIIX
0onee 60% HHUKEIS WK TOKPBITHIE HIMH. DT HACOCHI MOT'YT OBITh WJIH POTAIIMOHHBIMH, WITH
MOPITHEBBIMH, MOTYT UMETh BBITECHSFOIIUE U (DTOPUCTOYTICPOHBIC YIUIOTHEHHSI, 8 TAKKE
B HUX MOTYT MPUCYTCTBOBATh CIICIUATBHEBIC pa004He KHUIKOCTH.
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5.4.4.

5.4.5.

5.5.

CrnennaJibHbIe CTONOPHBIE H PeryIupyomye KiIanaHbl

CrierualibHO TIpeIHA3HAYCHHBIC WJIM IOATOTOBJICHHBIC PYYHBIC WM aBTOMAaTUYCCKHUC
CTOTIOPHEIC U PETYIUPYIOIINE KIaaHbl CHIb(OHHOTO TUIIA, U3TOTOBJICHHBIC U3 CTOUKHX K
UF¢ marepuanos, nuamerpom ot 40 go 1500 mm (1,5 mo 59 mroliMoB) 1yisi yCTAaHOBKH B
OCHOBHBIX M  BCIIOMOTATENIbHBIX CUCTeMaxX Tra30Au(y3uOHHBIX YCTAHOBOK  TIO
00oTaIeHuro.

Macc-cnekTpoMeTpbl/ucToYHMKH HOHOB 1151 UF

Cneunaano NMpE€aAHA3HAYCHHBIC HUJIW IMOJATOTOBJICHHBIC MAarHUTHBIC WM KBAaJAPYIIOJbHBIC
MacCC-CIICKTPOMCETPHI, CIIOCOOHBIE OpONU3BOAUTH HpHMOfI OT60p Hp06 no;[aBaeMoﬁ Macchbl,
(MPOAYKTa» HUIIU «XBOCTOB» M3 I'a30BbLIX IMOTOKOB UFsn 06ﬂaz[a}0mne IIOJIHBIM Ha60pOM
CICAYIOIIUX XaPAKTCPUCTHUK:

1. yIenbHas pazperiaromnias CriocoOHOCTh 1Mo Macce cBhite 320;

2. COACPIKAT HMCTOYHUKU HOHOB, HU3IOTOBJICHHBIC M3 HHUXPOMa WIX MOHCIA WU
SalMUIIICHHBIC IMTOKPBITUEM U3 HUX, UJIW HUKCIUPOBAHHELIC,

3. CoJIepKaT HOHU3AIMOHHBIC UCTOYHHUKH ¢ OOMOApANPOBKOM AIEKTPOHAMU;
4. coJiepKaT KOJUIEKTOPHYIO CHCTEMY, IPUTOTHYIO JUISI U30TOITHOTO aHAIN3A.

[TOACHUTEJIBHOE 3AMEYAHUE

[lepeuncienHoe BbIllie O0OOPYIOBAaHME BCTYIAET B HEMOCPEACTBEHHBIH KOHTAKT C
texHonornueckuM razom UFs, 00 HEMOCPEICTBEHHO pPEryJupyeT MOTOK B Ipeaeiax
Kackana. Bce MOBEpXHOCTH, KOTOPBIE BCTYMAOT B KOHTAKT C TEXHOJOTHYCCKHM Ta30M,
LETMKOM H3TOTaBIMBalOTCS U3 CTOMKUX K UF¢ MaTepualioB WM TMOKPHIBAIOTCS WMHU.
Jlnst nenei pas3nenoB, OTHOCAMIMXCS K ra3onu((y3UOHHBIM YCTPOWCTBaM, MaTepUalbl,
kopposuectoiikue k UFs, BKIIIOUAIOT HEPXKaBEIOIIYIO CTallb, AIFOMUHUHN, aTFOMHHUACBEIC
CIIIaBBI, OKCHJI AJTFOMUHUS, HUKETh WM CIUIaBhI, comepskamntue 60% umu 6ojriee HUKES, a
takke croiikue K UFs momHOCTRI0 (hTOpUpPOBaHHBIC YTIICBOAOPOIHBIC IOJIUMEPHI.

CnenuajabHo NpeaHasHA4YCHHbIC UJIH NMOATOTOBJICHHbLIC CUCTEMBI, oﬁopynosalme H
KOMIIOHCHTBI AJIl UCIIOJb30BAHUA HA YCTAHOBKAX A3POAUMHAMUYECKOT0 odorameHnusl.

BBOJAHOE 3AMEYAHUE

B mporieccax aspoarHaMudeckoro odoramieHus cMech razoodpasnoro UFs u sierkoro rasa
(BOIIOpOI MITH TEIHUIT) CHKUMAETCS M 3aTEM MPOITYCKACTCS Yepe3 pas/Ie/IIONIUe HIEMEHTHI,
B KOTOPBIX H30TOITHOE pa3JieIeHre 3aBEpPIIAeTCS IOCPEICTBOM MOTYUYEHHUS OOIBIINX
IIEHTPOOSKHBIX CHJI TI0 TEOMETPHH KPUBOJWHEHHOW CTEHKH. Y CIIEITHO pa3padoTaHbl ABa
npoliecca 3TOr0 TUMA: MPOLECC COIUIOBOTO pAa3eNieHHsT W MPOLECC BUXPEBOM TPYOKH.
st 060MX MpoIeccoB OCHOBHBIMH KOMIIOHEHTaMHM KacKaZa pas[eNeHus SBISIOTCS
MUIMHAPUYCCKHUE KOpPIyCa, B KOTOPBIX pPasMCUICHBI CIHCHUATIBHBIC Pa3ACIIMTCIIBHBIC
3JIEMEHTHI (COIUIa WIIH BUXPEBbIE TPYOKH), Ta30BbIE KOMITPECCOPHI U TETNIOOOMEHHUKH IS
yaaneHus o0pa3yrolerocss Npu cxaTud Tteria. JUis a’dpoJuHaMHYECKUX YCTaHOBOK
Tpe6yeTc;1 HCHBII‘/'I paa TaKUX KaCKa/l0B, TaK YTO MX KOJIMYCCTBO MOXKET CIIYKHUTH BaXKHBIM
yKa3zareneM KOHEYHOTO WCIOoNb30BaHUA. [IOCKONBKY B a’poJAMHAMHUYECKOM IpoIecce
ucnons3yercs UFs, moBepXxHOCTH BCero 000py/I0BaHUS, TPYOOIIPOBOIOB U U3MEPUTEIBHBIX
mpuOOpPOB (KOTOpPHIE BCTYIAIOT B KOHTAaKT € Ta30M) JO/DKHBI H3TOTABIIMBATHCS W3
MaTEePUAIOB, COXPAHSIONINX YCTOWYHMBOCTh Ipu KoHTaKTe ¢ UFs.
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5.5.1.

5.5.2.

5.5.3.

5.5.4.

[HOACHUTEJIBHOE 3AMEYAHUE

IlepeuncrnenHple B HACTOSILEM pa3feliec 3JIEMEHThl BCTYNAIOT B HEMOCPEICTBEHHBIN
KOHTaKT ¢ TexHonorndeckuMm razoMm UFs nmubo HemocpeacTBEHHO peryaupyloT MOTOK B
mpejenax Kackaga. Bce moBepxHOCTH, KOTOPBIE BCTYNAIOT B KOHTAKT C TEXHOJIOTUYECKIM
rasoM, LEJUKOM H3roTaBiauBaroTcs u3 cTodkux K UFs maTepuanoB, WM 3alUIICHBI
MOKPBITUEM K3 TaKUX MarepuanoB. s umeneil pasmena, OTHOCSILErocs K 3JIEMEHTaM
a’poIMHAMUYIECKOTO oboramieHus1, kopposuecroiikue k UFs MaTepuabl, BKIIIOYAIOT ME/Tb,
HEP)KaBEIOIIYI0 CTalb, ANMIOMHHHWN, AJIOMHHUEBHIE CIUIaBBl, HHUKEIb WJIH CIUIaBHI,
conepxkamue 60% nm OoJee HUKeNs, a Takke croiikue Kk UFs monHocThIo hropupoBaHHBIE
YTIIEBOIOPOIHBIE TTOTUMEPHI.

Pa3neanreabHbIe COILIA

CrenuanbHO TpeAHA3HAYCHHBIE WM TOATOTOBICHHBIC pa3JClIUTENLHBIC COIUIA W WX
cOopku. PaznenurenbHbIe COITa COCTOSIT U3 MISJIEBUIHBIX H30THYTHIX KAHAJIOB C PAJINyCOM
nus3ruba meree 1 mm (06pr9rO o1 0,1 MO 0,05 MM), Koppo3mecToiikux kK UFs, 1 uMerommx
BHYTPEHHIOIO PEXYIYI0O KPOMKY, KOTOpasi pa3JeNsieT MPOTEKAIONIHA Yepe3 COIlIo ra3 Ha
nBe QpaKIUH.

Buxpessbie TpyOkHn

CrienaibHO TpeJHAa3HAYCHHBIC WM IOJTOTOBJICHHBIC BHXPEBbIE TPYOKH U HUX COOPKH.
Buxpesble TpyOKH UMEIOT HWIMHPHYECKYIO WIIK KOHYCO00pa3HyIo (hOpMy, H3TOTOBJICHBI
u3 Kkoppo3uecToknx Kk UFs MaTepuaioB wiin 3aIUIICHBI TOKPHITHEM U3 TAKUX MaTEPHAJIOB
1 umeroT guametp ot 0,5 ¢cM 10 4 M IpH OTHOIIECHUH UTHHBI K auameTpy 20:1 mim Mmenee,
a TaKKe OJHO WM OoJiee TaHTCHIIMAIILHOE BXOIHOE OTBepcThe. TpyOKu MOTyT OBITH
OCHAIIIEHBI OTBOJIAMHU COTUIOBOTO THIIA HA OJIHOM MIJIM Ha 000OUX KOHIIAX.

[TOACHUTEJIBHOE 3AMEYAHUE

IIuTaTenpHBIA Ta3 MOCTYMAET B BUXPEBYIO TPYOKY IO KacaTelIbHOMN C OJHOTO KOHIA WIIH
yepe3 3aKpyUMBAIONINE JIOMATKU UM Ye€PE3 MHOTOUHCICHHBIE TAHT'€HIIMAIbHBIC BXOIHbIC
OTBEPCTUS BIIOIb TPYOKH.

KoMmnpeccopsl u razonyBku

CrienajbHO TNpenHa3HAYCHHbIE WIM MOJATOTOBJICHHBIE OCEBBIE, LEHTPU(YXKHBIE WIN
00BbEMHBIE KOMIIPECCOPBI MM Ta30lyBKH, W3rOTOBJIECHHBIE M3 Koppo3uecTorkux K UFs
MaTepHaIoB, WM 3alIMIIEHHBIC MOKPBITHEM U3 TAKMX MAaTEPHAJIOB, IPOM3BOANTEIHHOCTHIO
Ha Bxojie 2 M*/mMuH niu 6onee cmecu UFq u Hecyero raza (BOIOPOI WK Teluif).

[NTOACHUTEJIBHOE 3AMEYAHUE
Taxue KoMIpeccopsl ¥ ra30AyBKU OOBIYHO UMEIOT Nepenas aasieHus ot 1,2:1 mo 6:1.
YnioTHeHNs BpAIIAIOIIMXCS BAJIOB

CnenuanbHO NpeJHAa3HAYEHHBIC WU MOATOTOBICHHBIC YITIOTHEHUSI BpAIIAIOIIUXCS BaJIOB,
YCTAHOBJICHHBIE HAa CTOPOHE MOJAaYd M Ha CTOPOHE BBIXOJA JIs YIUJIOTHEHUS Baia,
COEJIMHSIONIETO POTOP KOMIIPECCOPA MIIM POTOP Ta30AyBKH C MPUBOIHBIM JBUTATENEM, C
TeM 9YTOOBI OOECHEeUNTh HAACKHYI) TEPMETH3AIMI0, MPEJOTBPAINAIONIYI0 BBIXO
TEXHOJIOTMYECKOI0 ra3a WM HATEeKaHUE BO3/TyXa UK YIUIOTHSIOIIETO ra3a BO BHYTPEHHIOO
KaMmepy KoMIIpeccopa Wiv ra301yBKH, KoTopas 3anojHeHa cmeckio UFs u Hecyiero rasa.
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5.5.5.

5.5.6.

5.5.7.

5.5.8.

5.5.9.

Ten1000MeHHUKH AJISl OXJIAKICHHUS ra3a

CHCLII/IaJ'IBHO MNpeAHA3HAYCHHBIC WU MTOATOTOBJICHHBIC TCHH006MCHHI/IKI/I, HU3roTOBJICHHBIC
nus3 KOppO3HeCTOﬁKHX k UFs MaTCepuajioB WJINW 3alIUIICHHBIC TIMOKPBITUCM U3 TaKHUX
MaTcpUualioB.

Koxyxu pasnensiioniux 31eMeHTOB

CnenuanbHO IpeHA3HAUYCHHBIC WU TOTOTOBICHHBIC KOXKYXHU PA3ACISIOIIUX 3JIEMEHTOB,
M3TOTOBJIEHHBIE U3 KOppo3uecToikux Kk UFs MaTepnanoB niu 3alyieHHBIX TOKPHITHEM U3
TaKUX MaTEPHUaJOB, IS MOMEIIEHUS B HUX BUXPEBBIX TPYOOK MIIM Pa3/ICIUTEIBHBIX COTICIL.

I[MOACHUTEJIBHOE 3AMEYAHUE

OTH KOXKYXH MOTYT NPEACTaBIATh COOON IMIMHAPUYECCKHE KaMmephl TUaMeTpoM Ooliee
300 mm u mmuHOU Oostee 900 MM HMITH TIPSIMOYTOJIEHEIE KaMephl CPAaBHUMBIX Pa3MEpOB U
MOTYT OBITh TMpPEJHA3HAYCHBI /Ui YCTAHOBKH B TOPH3OHTAIBHOM WM BEPTUKAIHLHOM
MOJIOKECHHUH.

Cucrembl IIOZ[a‘II/I/CI/ICTeMLI 0TBOJAA KIMPOAYKTA» U «XBOCTOB»
CHeHI/IaHI)HO NpE€AHA3HAYCHHBIC WJIM MOATOTOBJICHHBIC TEXHOJIOTMYCCKUE CHUCTEMBI HIIU
O60py,)_'[0BaHI/Ie JJIsL 000raTUTEIbHBIX YCTAaHOBOK, HU3IrOTOBJICHHBIC W3 KOppO3HeCTOﬁKHX

k UFs MaTCepHraioB WK 3allMUIICHHBIX MMOKPBITUEM U3 TAKUX MATCPHAJIOB, BKIIIOYAIOMIUC:

a) MUTAONINE ABTOKIIABBI, TIEYH WIIM CUCTEMBI, Hcroib3yeMble s nogaun UFs s
rporiecca 0OOoTaICHIS;

b) JnecyonmuMaTopsl (WM XOJOJHBIC JIOBYIIKH), HUCIONB3yeMbIC JJIS BBIBEICHUS
Harpetoro UFg U3 mporiecca oborameHus it MOCIeAYIONIETo MePeMeICHHS,

c) CTaHI[UU OTBEPXKJCHUS WU OXKIKCHHUS, ucmoib3yemble s BeiBeneHuss UFs u3
mpoliecca oOoramieHus myTeM ckatus U nepeBojga UFs B ®KUAKYIO WIN TBEPIYIO
hopmy;

d) CTaHINH «IPOAYKTa» WU «XBOCTOB», UCHOJB3yemble ans nepemernenus UFs B
KOHTEHHEPHI.

CucreMbl KOJJIEKTOPHBIX TPY0ONPOBO/10B

CrienajbHO MpelHAa3HAYCHHbIE WM  IIOJATOTOBICHHBIE CHCTEMBI  KOJUIEKTOPHBIX
TpyOOIIPOBOZIOB, W3TOTOBJIICHHBIE W3 KopposuecToiikux Kk UFs MarepwanoB wuimu
3aIUIICHHBIC TIOKPHITHEM W3 TakKux warepuanoB, i ynepxkanus UFs BHyTpH
a9POTMHAMUYCCKUAX KacKaloB. JTa CETh TPYOOIPOBOIOB OOBIYHO MPEIACTABISACT COOOH
CUCTEMY C «JIBOHHBIM» KOJUICKTOPOM, TIJIe KaXJIbId KacKaJ WM TpyIia KacKajoB
COCJIMHEHBI C KaXIbIM U3 KOJIEKTOPOB.

BakyymHBIe cHCTeMBbI H HACOCHI
a) CrnenuanbHO IpelHa3HAUCHHblE WM IIOATOTOBJIECHHBIE BaKyyMHbIE CHCTEMBI,
IPOU3BOUTENBHOCTEIO HA BXOAE 5 M’/MUH WM 0ojiee, COCTOANIME W3 BAKyyMHBIX

MarucTpaieil, BAKyyMHBIX KOJUIEKTOPOB U BaKyyMHBIX HACOCOB, M IIPEAHA3HAYCHHBIE IS
pabotsl B conepkammx UFg ra3oBbix cpenax.
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5.5.10.

5.5.11.

5.5.12.

5.6.

b) BakyymHBIE HACOCHI, CIEITUAIBHO TpeTHA3HAYCHHBIC WM IOATOTOBJICHHBIC IS
pabotsr B coneprkaniux UFs ra3oBbIX cpefiax ¥ U3roTOBIEHHBIC 13 Koppo3uectoiikux kK UFs
MaTepPUAIOB WK 3alUIICHHBIX TIOKPHITHEM M3 TAKUX MaTepuajaoB. B 3TUX Hacocax MOTYT
UCTIOIB30BaThCsI (PTOPUCTO-YTIICPOIHBIC YITIOTHEHUS U CIICIIHATLHBIC pa0OUYHre KUIKOCTH.

CnenuajibHble CTONMOPHBIC U PEryJUpyolue KiaanaHbl

CrienasbHbIC TIpeHA3HAYCHHBIC WM TMOJrOTOBJICHHBIC PYYHBbIC MM aBTOMATHYECKUE
CTOTIOPHBIE W PETYNHPYIONIUE KIANaHbl CHIL(MOHHOTO THIIA, W3TOTOBICHHBIC W3
KopposuecToiknx kK UFs MaTepranoB WK 3aldIIeHHbIE TTOKPHITHEM U3 TAKUX MaTePHAJIOB,
nuametpom oT 40 mo 1500 MM 171 MOHTa)Xa B OCHOBHBIX M BCIIOMOTATEIBHBIX CHCTEMAax
YCTaHOBOK a3pPOIMHAMHYECKOTO 00OTaIICHUS.

Macc-cnekTpoMeTpbl/ucTouHnKH HOHOB 1151 UF

CrienuanbHO MpeIHA3HAYCHHBIC MW MOJATOTOBIICHHBIC MarHUTHEBIC WIH KBaAPYTOJIBHEIC
Macc-CIIeKTPOMETPHI, CIIOCOOHBIE IPOU3BOAMTE MPSIMO OTOOP MPOO MOJIABAEMON MAaCCHI,
«IIPOIIyKTa» MIIN «XBOCTOB» M3 ra3oBbIX MOTOKOB UFs 1 obmamaromniue mosHsIM HaOOpoM
CIIETYIOIINX XapaKTePHUCTHK:

1. yAenbHas pa3peniamnas cnocoOHOCTh Mo Macce cBbiie 320;

2. COACPIKAT HUCTOYHHMKMU HOHOB, MH3rOTOBJICHHBIC W3 HUXpOMa WJIA MOHCIIA
HJIN 3alIUINCHHBIC ITIOKPBITUEM N3 HUX, WX HUKCIIMPOBAHHBIC,

3. COACPKAT NOHU3AIMOHHBIC UCTOYHHUKHU C 60M6apZ[I/Ip0BKOﬁ QJICKTPOHAMU,

4. CoJIep)KaT KOJUIEKTOPHYIO CUCTEMY, IPUTOJHYIO Il U30TOITHOTO aHAJIN3A.
Cucremsl otaenenusi UFs oT Hecymero raza

CrnenumanbHO TpeIHA3HAYEHHBIE WJIH TIOATOTOBJIEHHBIE TEXHOJIOTUYECKHE CHCTEMBI
s otaenenust UFs oT Hecymiero rasa (Bogopoa Win Teius).

[NTOACHUTEJIBHOE 3AMEYAHUE

OTH cHCTEeMBI TNpeaHa3Ha4deHBI ISl cokpamieHus coiepkanus UFs B Hecymem rase
JIO OJTHOM YacTH Ha MIJIJITMOH WJIM MEHEE M MOTYT BKIIIOUaTh TaKOe 000pYAOBaHHE, KAK:

a) KpPUOTCHHBIC TEIUIOOOMCHHMKH W KPHOCEHapaTophl, CIOCOOHBIC CO37aBaTh
temrepatypsl —120°C wim MeHee, HiTu

b) OJIOKM KPUOTEHHOTO OXJIAXK ICHUS, CIOCOOHBIE co3/1aBaTh TemrepaTypbl —120°C wmu
MeHee, WU

c) OJIOKM pa3[eUTENBHBIX COIMEJI WM BHXPEBBIX TpyOOok it otaencHus UFg

OT HECYIIETO Irasa, Wjin

d) xonoabie toBymku UFg, ciocoOHbIe co3aaBath TemnepaTypsl —20°C win MeHee.

Cneuna.m;no npennamaqeﬂﬂble HJIA IMOATOTOBJICHHBIC CHCTEMBI, oﬁopynosa}me )7
KOMIIOHEHTBI JUISI HCIOJIb30BAHUST HAa YCTAHOBKAX XHMHYECKOro O0MeHAa WJIH
HOHOOOMEHHOI'0 000TalleHHusT

BBOJIHOE 3AMEYAHUE

HesnaunTenbHoe pasnuyue H30TOMOB ypaHa IO Macce MNPHUBOAUT K HEOONBIINM
U3MCHCHHUSIM B PABHOBECHH XMMHYECKUX PEaKIMi, KOTOPbIE MOTYT KCIOJb30BAThCS B
Ka4yecTBE OCHOBBI JUIS pa3/ielieHUs] M30TOIOB. YCIENIHO pa3paboTaHo aBa Ipoliecca:
YKUIKOCTHO-KUIKOCTHBIN XMMHUYECKUH OOMEH M TBEPA0-)KUIKOCTHBIA HOHHBIN OOMEH.
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5.6.1.

5.6.2.

B npornecce XuaKOCTHO-)KUAKOCTHOTO XMMUYECKOTO 0OMEHa B IPOTUBOTOKE IIPOUCXOIUT
B3aUMOJICHCTBUE HECMEIIMBAIOIIMXCS KUAKUX (a3 (BOTHBIX WIM OPraHWYECKHX), UTO
OPUBOIUT K 3PPEKTy KacKaAupOBaHH ThICAY CTaaui pasaeienus. Boanas ¢asa cocrout
U3 XJIOpHIAa ypaHa B PAacTBOpPE COJISHOW KHCIIOTHI; OpraHudeckas (aza COCTOMT W3
IKCTpareHTa, COAEPIKaILEero XJIOpUA ypaHa B OpraHudeckoM pactopureie. KontakTHeIMu
¢unbTpaMu B Ppa3dCIUTENBHOM KacKale MOTYT SIBISTHCA SKUAKOCTHO-KHIKOCTHBIE
OOMEHHBIE KOJIOHHBI (TaKue, KaK HUMITyJIbCHbIC KOJIOHHBI C CETYAaThIMU TapeiKaMu) WIN
JKHUJIKOCTHBIC TICHTPpU(YKHbIE KOHTAKTHBIE GUILTPHL. Ha 000MX KOHIAX pa3aeluTebHOTO
KackaZa B LEJsIX oOecredeHus pedIrokca Ha KaXI0M KOHIE HEOOXOAMMBI XUMUYECKHE
npeBpalieHrs (OKUCIeHUE U BOCCTaHOBIIEHHE). [ TaBHas 3a/1a4a KOHCTPYKIIMU COCTOHT B
TOM, YTOOBI HE TOMYCTHUTh 3arpsA3HEHUS TEXHOIOTUYECKUX MTOTOKOB HEKOTOPHIMH HOHAMHU
METaJUIOB. B CBSI3U ¢ 3THM HCTIONB3YIOTCS IIACTUKOBBIE, TOKPHITHIE TNIACTUKOM (BKJIIIOYAs
npuMeHeHHe (TOPHUPOBAHHBIX YIIIEBOJOPOIHBIX MOJMMEPOB) W/HIU MOKPBITHIE CTEKIOM
KOJIOHHBI U TPYOOIPOBOABI.

B TBepa0-’KMIKOCTHOM HOHOOOMEHHOM TIPOIecce 00O0TaIleHHE JOCTUTACTCS TOCPEACTBOM
ajcopOIuu/mecopOliM  ypaHa Ha CHCIHMaIbHOH, OYeHb OBICTPO JEHCTBYIOLICH
MOHOOOMEHHOH cMolle WM ajicopOeHTe. PacTBOp ypaHa B CONSHOM KHCIIOTE U JApYTHe
XMUMHYECKUE PEAreHThI MPOMYCKAIOTCS Yepe3 WINHAPHYECKIE 000TaTUTEIbHBIC KOJIOHHBI,
coJiepKaliie YIUIOTHEHHbIE CIoW ajcopOeHTta. J[is moaaepkaHus HEmpephIBHOCTH
npoiiecca HeoO0XoauMa cucTemMa pedJIroKca B IeIIsIX BRICBOOOK/ICHHUS ypaHa U3 ajcopOeHTa
00paTHO B KUAKHH MOTOK, C TEM YTOOBI MOXHO OBLITO COOPATh «IPOIYKT» M «XBOCTBI». ITO
JOCTUTaeTCs  MyTeM  UCMOJIb30BaHHSA  TMOJAXOMAIIMX  XMMHYECKHX  PEarcHTOB
BOCCTAHOBJICHHSI/OKHCIICHHS, KOTOPbIC TIOMHOCTBIO PEreHEPUPYIOTCS B  Pa3IeibHBIX
BHCHIHHUX IICTIIAX W KOTOPBIC MOT'YT YaCTUYHO PEreHCPHUPOBATHCA B CaMUX HU30TOITHBIX
pa3ieIuTeNbHBIX KOJOHHaxX. [IprcyTcTBHE B mpoliecce TOPSYMX KOHICHTPHUPOBAHHBIX
PacTBOPOB COJISTHOW KHCJIOTHI TpeOyeT, 4TOObl 000pyJOBaHWE OBLIO M3TOTOBJICHO W3
ClicaJIbHbIX KOppO3PICCTOI>iKPIX MAaTCpUajIOoB WM 3alllUIICHO IOKPBITUEM H3 TaKUX
MaTepuaoB.

KuAKOCTHO-KUAKOCTHbIE 00MeHHbIEe KOJIOHHBI (XUMH4YeCKHil 00MeH)

[TpoTBOTOYHBIE JKUKOCTHO-KUIAKOCTHBIE OOMEHHBIE KOJIOHHBI, UIMEIOIITIE MEXaHINUECKHUN
CHWJIOBOH BBOZ (T.e. HMMIIYJbCHBIE KOJOHHBI C CETYaTHIMU TapejKaMH, KOJOHHBI C
TapelKaM{, COBEPIIAIOIIMMHU BO3BpPaTHO MOCTyNATelbHbIE IBWKEHUSA, U KOJOHHBI C
BHYTPEHHUMH TYpOWHHBIMH CMECHTEISIMH), CIIEIHabHO TpeJHa3HAYCHHBIC —HITH
MOJTrOTOBJICHHBIE UIsi OOOTallleHUs! ypaHa ¢ MCIOJb30BaHHUEM MpOoIlecca XHUMHUYECKOTO
oOMmena. [ KOppO3MOHHON YCTOHYMBOCTH K KOHIICHTPUPOBAHHBIM PAacTBOPAM COJISTHOM
KHCIIOTHI 3TH KOJOHHBI M WX BHYTPEHHHE KOMITOHEHTHI M3TOTOBIEHBI W3 ITOAXOJISIINX
TIACTUKOBBIX MAaTEPHAJIOB (TaKMX, KaK (pTOpHpOBaHHBIE YTIIEBOAOPOIHBIE TOTUMEPHI) HITH
CTEKJIa UM 3allMIIEeHbI TOKPBITHEM U3 TaKUX MaTepuaioB. KOJIOHHBI CIPOEKTHPOBaHbI Ha
kopoTkoe (30 cekyHI WU MeHee) BpeMsl TPOXOXKICHHUS B KacKaje.

HenTpudyxubie KUIKOCTHO-KHAKOCTHbIE KOHTAKTHBIE (PUIBTPHI (XUMHYECKHIt
00MeH)

LenTpudykHble  KHIKOCTHO-)KUJKOCTHBIC  KOHTaKTHbIC  (DHIBTPHI,  CICIUAIBHO
MpeIHA3HAYCHHBIC MW TOJIOTOBIICHHBIC JUIS OOOTAIlleHUs ypaHa C HCIOJIb30BAHUEM
nporiecca XMMUYeCKOro oOMeHa. B TaknX KOHTaKTHBIX (PHIBTPax UCIONB3YETCs BpallleHHe
JUIS TIONTyYSHHs OPTaHWYECKUX M JKUJKUX TOTOKOB, a 3aT€M IEHTPOOEXHAs Cuia JUIs
pasnenenus ¢a3. s KOPpPO3HMOHHOW CTOHKOCTH K KOHIICHTPHPOBAHHBIM PacTBOpaM
COJNISTHOM  KHCJIOTHl KOHTAaKTHbIE (DMIBTPBI HM3TOTABIUBAIOTCS W3 COOTBETCTBYIOIUX
TUTACTUKOBBIX MaTePHAaJIOB (TaKUX, Kak (TOPUPOBAHHBIE YTIICBOJOPOIHBIC TIOIUMEPHI) WIN
MOKPBIBAIOTCS WMMU Wil cTekioM. LleHTpudyXHbIE  KOHTAaKTHBIE  (DUIBTPHI
CIIPOCKTUPOBAHEI Ha KOpOTKOE (30 CeKyHI WiIH MEHEE) BpeMsT IIPOXOKICHUS B KacKaje.
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5.6.3.

5.6.4.

CucreMbl ¥ 000pyA0BaHue ISl BOCCTAHOBJIEHHS yPaHa (XUMUYECKUIT 00MeH)

a) CrenuanabHO MpeTHa3HAYCHHBIC 3 R10% IIOJIrOTOBJICHHBIE STYCHKU
SJIEKTPOXUMUYECKOTO BOCCTAHOBJICHHUS JUIsl BOCCTAHOBICHUS ypaHa U3 OJHOTO
BaJICHTHOTO COCTOSIHMS B APYroe Ijisi o0OralleHus ypaHa ¢ HCIOJb30BaHHEM IIpoliecca
XUMHUYCCKOT' O 06MeHa. MaTepI/IaHBI SAYCCK, HAXOAAIMNECA B KOHTAKTE C TCXHOJIOTHYCCKUMU
pacTBOpamMH, JODKHBI OBITH KOPPO3UECTOMKMMHU K KOHIIGHTPHUPOBAHHBIM PacTBOPaM
COJITHOM KUCIIOTEI.

NOACHUTEJIBHOE 3AMEYAHUE

Karoanbiii oTCeK siUCHKH JOJKEH OBITh CIPOSKTUPOBAH TaKUM 00pa3oM, 4YTOOBI
MIPEeIOTBPATUTH MOBTOPHOE OKHUCIIEHUE YpaHa 10 00jee BEICOKOTO BaJIEHTHOTO COCTOSHUSI.
Hns ynepxkaHus ypaHa B KAaTOOHOM OTCEKE S4eilka MOXKET HMMETh HEMPOHULAEMYIO
nuapparMeHHYI0 MeMOpaHy, HM3TOTOBJCHHYIO M3 CIEIHHAIbHOIO KaTHOHHO-OOMEHHOI'O
MaTepuana. KaTos cOCTOUT M3 COOTBETCTBYIOIIETO TBEPAOTO MPOBOJHUKA, TaKOTO, KaK

rpadwur.

b) CrierualibHO TIpeTHa3HAYEHHBIC WM TOATOTOBJICHHBIC CHUCTEMBI JJIS M3BJICUCHHUS
U™ w3 OpraHM4eckoro MOTOKA, PETyJIMPOBAHUS KOHIEHTPALMM KHMCIOTHI M JUIs
3aITOTHEHUS sTYeeK DIEKTPOXUMUIECKOTO BOCCTAHOBIICHHS Ha TPOU3BOICTBEHHOM BBIXO/IE
Kackasa.

[NOACHUTEJIBHOE 3AMEYAHUE

DTU CHCTEMBI COCTOSAT U3 000PYI0BAHHUS SKCTPAKIMKE pacTBOpUTENeM it otronku U 3
OpPraHMYECKOro MOTOKA B KUAKUH pacTBOpP, 000PY/I0BaHUS BBIMAPUBAHMS W/WUIH APYTrOro
000pyIOBaHUS I TOCTHKCHHS PETYJIUPOBKU U KOHTPOJIS BOJOPOIHOTO TIOKa3arens, 1
HACOCOB WJIM APYTUX YCTPOWCTB MEPEHOCA IS 3alOMHEHUS SYCCK DIICKTPOXUMHUYECKOTO
BoccTaHOBJeHHMs. OCHOBHAs 3ajada KOHCTPYKIIMH COCTOWT B TOM, 4YTOOBI H30€XKaTh
3arps3HEHMS MTOTOKA YKUIKOCTH HOHAMH HEKOTOPBIX MeTauioB. ClienoBaTebHO, TC YaCTH
000pyIOBaHUS CHCTEMBI, KOTOPHIE HAXOJATCH B KOHTAKTE C TEXHOJOTMYECKUM ITOTOKOM,
W3rOTaBIMBAIOTCS U3 COOTBETCTBYIOIINX MaTEPHAIIOB (TaKHX, KaK CTEKIIO, PTOPUPOBAHHBIC
YIJIEBOIOPOIHBIC MIOJIMMEPHI, CYJIb(haT HoJU(eHIIa, CYIbPOH MoNMU3hUpa U MPONUTAHHBINA
CMOJI0# IpauT), WK 3aIIUIICHBI HOKPHITHEM M3 TAKUX MaTEPHAJIOB.

CucteMbl NOATOTOBKHY MUTAHUS (XUMHYECKUA 00MeH)

CrnenmanbHO TpeAHA3HAUEHHBIE WJIM MOATOTOBJIEHHBIE CHCTEMBI UIsl NPOM3BOJCTBA
IIUTATENbHBIX PAcCTBOPOB XJOpUZA ypaHa BBICOKOW YHCTOTBI JJIl  YCTaHOBOK
0 Pa3eJICHUIO U30TOOB YpaHa METOJJOM XUMHUYECKOr0 OOMeHa.

INOSACHUTEJIBHOE 3AMEUYAHUE

OTH CUCTEMBI COCTOAT M3 000pPYAOBAaHUS ISl PACTBOPEHUS, SKCTPAKIIUN PACTBOPHUTEIEM
W/WIH NOHOOOMEHHOTO O0OPYIOBAHHS TSI OYUCTKH, & TAKKE DIIEKTPOIUTHUECKUX STUEEK
nis Boccranoiaenus U™ wmm U™ B U, B »Tux cucTeMax NpPOM3BOIATCS PacTBOPEI
XJIOpUJA YypaHa, B KOTOPBIX COJEPXKUTCS JHINb HECKOJIbKO dYacTeld Ha MHILIHOH
METAJTMYECKUX BKIIIOUCHUM, TaKUX, KaK XpOM, XKelle30, BaHAINH, MOJTUOMEH U APYTUX
IBYXBaJICHTHBIX WX KaTHOHOB WJIM KAaTHOHOB C  Oonbplieil  BaJEHTHOCTHIO.
KOHCTpYKIIMOHHEBIE MaTEpHaIbI IS SJIEMEHTOB CHCTEMBI, B KOTOpOi o6pabarsiBactcs U™
BBICOKOH YHCTOTHI, BKJIFOUAIOT CTEKJIO, (TOPUPOBAHHEIC YIIICBOJOPOIHBIC IOJMMEPHI,
rpaduT, MOKPBITHIA MOJWBUHHI-CYIb(ATHBIM WM TOTHIPHUP-CYIHOOHHBIM ILIACTHKOM
Y TIPOTIMTAHHBINA CMOJIOH.
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5.6.5.

5.6.6.

5.6.7.

5.6.8.

CucreMbl OKHCJICHUS ypaHa (XUMHYeCKHIT 00MeH)

CrienuanbsHO IpeaHa3HaYeHHbIE WK TOATOTOBIEHHbIE CHCTEMBI Uit okuciaenus U™ B U™
JUTS BO3BPAIIICHHS B KACKaJ| pa3/IeIICHHs H30TOIOB ypaHa B IIPOIecce 000raeHIs METOI0M
XUMHAYECKOr0 OOMEHA.

MOACHUTEJIbHOE 3AMEYAHUE
3TH CHCTEMBI MOTYT BKIIFOYATh TaKOE 000pYI0BaHUE, KaK:

a) o0opymoBaHKE JJIi KOHTAKTHPOBAHMS XJIOpa M KHCIIOpOJa C  BOJHBIMH
s¢dmroeHTaMu W3 O0OPYOBaHMS Ppa3JENICHUS W30TONOB M OKCTPAKIUU
obOpasosasierocs U™ B 06eIHEHHBIN OpraHUYeCKHi MOTOK, BO3BPALIAIONIMICS U3
MIPOU3BOJACTBEHHOT'O BBIX0J1a KACKA/a;

b) 000pyZ0OBaHUE, KOTOPOE OTAENSACT BOAY OT COJISIHOM KHCIIOTBI, 4TOOBI BOJa M
KOHIICHTPUPOBAHHAS COJISTHASI KUCIIOTA MOTJIN ObI OBITh BHOBB BBEJICHBI B IIPOIIECC B
HYXKHBIX MECTax.

BeicTpo pearnpyronue HOHOOOMEHHBIE CMOJIbI/aACOPOEHTHI (HOHHBII 00MeH)

Beictpo  pearupylomue HOHOOOMEHHBIE CMOJIBI WJIM  aJCOPOEHTHI, CHEUUAIbHO
npe/Ha3HAYeHHbIE WM TIOATOTOBIICHHBIC Ui OOOTalleHHs ypaHa C HCIOJIb30BaHHEM
npoiiecca HOHHOTO 00MEHa, BKIIIOUasl TIOPUCTHIE CMOJIBI MAKPOCETYATON CTPYKTYPhI W/WITH
MeMOpaHHBIE CTPYKTYphl, B KOTOPBIX AaKTHBHBIC TPYIIBl XHMHYECKOIO OOMEHa
OTpaHUYEHbl TOKPHITHEM Ha IOBEPXHOCTH HEAKTUBHON IOPUCTON BCIIOMOTATEIBHON
CTPYKTYPBI, U IPYT'HE KOMIIO3UTHBIE CTPYKTYpHI B JIF000H mpuemiieMoii gopme, BKITrOUas
YacTHUIIBI BOJIOKOH. DTH HOHOOOMEHHBIE CMOJIB/aACOPOCHTH UMEIOT AuamMeTpsl 0,2 MM HiH
MEHee W [OJDKHBl OBITh XHUMHUYECKH CTOHKMMH IO OTHOLICHHIO K PacTBOpaM
KOHIICHTPUPOBAHHOW COJITHOM KHCIOTHI, & TAK)KE JOCTATOYHO MPOYHBI PU3HUYECKH, C TEM
yTOOBl WX CBOMCTBA HE YXyIIIaJHCh B OOMEHHBIX KOJIOHHaX. CMOIIbI/afcopOeHTHI
CHELUAIBHO NMPEeIHa3HAYCHBI IS T0JIyYE€HUS KHHETHKH O4€Hb OBICTPOro 0OMEeHa H30TOIOB
ypaHa (IIUTETHLHOCTh MoyoOmeHa Menee 10 cekyHA) W 00Jamdar0T BO3MOXKHOCTBIO
pabotats npu Temneparype B auanazone ot 100°C no 200°C.

HNoHoo0MeHHbIE KOJIOHHBI (HOHHBII 00MEeH)

Hunuaapuueckue KOJOHHBI AuaMeTpoM Oosiee 1000 MM [Tt yiep:KaHus U TOIePIKaHus
3aITOJTHEHHBIX CII0EB MOHOOOMEHHBIX CMOI/afcOpPOEHTOB, CIENHAIbHO TpeaHa3HAYCHHBIC
WIN TIOATOTOBIIEHHBIE [UIsi OOOTAIeHHWs YypaHa C HWCIOJIb30BaHHMEM HOHOOOMEHHOTO
mporecca. OTH KOJIOHHBI M3TOTOBJICHBI W3 MaTepuajoB (TakuX, Kak TUTAaH WU
(ropupoBaHHBIC YIJICBOJAOPOJHBIC TOJIMMEPBI), CTOHKUX K KOPPO3UHU, BBI3BIBACMOW
pacTBOpamMH KOHIIEHTPUPOBAHHOW COJITHOM KHUCIIOTHI, WM 3aIIWIICHBl TOKPHITHEM U3
TaKUX MaTepHaJIOB M CIIOCOOHBI paboTaTh Tpu TemrepaType B auana3zone ot 100°C
1o 200°C u maBnenun Boime 0,7 MIla (102 ¢yHT/KB. qroim).

HNonooOMeHHbIe cicTeMbI ped)ilokca (HOHHBIH 00MeH)

a) CrienanabHO NpeIHa3HAUYCHHBIC WK MOJIOTOBICHHBIC CHCTEMbI XUMHYECKOTO HITH
JNIEKTPOXUMHUYECKOTO  BOCCTAHOBJICHUS Ui  pEreHepalu  pearcHTa(oB)
XUMHYECKOTO BOCCTAHOBIJICHUS, UCTIONB3yeMOro(bIX) B KacKalax MOHOOOMEHHOTO
oborarieHus ypaHa.

b) CHGHI/I&J’ILHO MpeaAHa3HAUYCHHBIC WJIM TOATOTOBJIICHHBIC CUCTCMbI XUMHUYCCKOT'O NN

ANEKTPOXUMHUYECKOTO OKHCICHHS IS pEreHepariu pearcHTa(0B) XUMHYCCKOTO
OKHCJICHUS, HCII0JIb3yeMOro(bIX) B Kackaiax HOHOOOMEHHOTr0 000TalllCHUs ypaHa.
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5.7.

5.7.1.

[HOACHUTEJIBHOE 3AMEYAHUE

B mpornecce noHOOOMEHHOTO OOOTallleHUs B KaYeCTBE BOCCTAHABIMBAIOIIETO KAaTHOHA
MOKET HCIIOJIb30BaThC, Hampumep, TpexpaneHTHbi TuTan (Ti), u B 2TOM Ciyuae
BOCCTAaHOBHUTEIIbHAS cucTemMa Oynet BBIPa0aTHIBATh Ti* TTOCPEICTBOM
BOCccTaHoBJIeHus Ti™.

B mponecce B kauecTBE OKUCIUTENS MOXKET UCIONB30BaThCs, HAIIPUMED, TPEXBAIIECHTHOE
xene3o (Fe™), m B »TOoM cilydac cuctema OKucieHHs OyneT BblpabatbiBaTh Fe'
IOCPeNCTBOM OKucienus Fe'?.

CnenuajabHo NpeaHasHAYCHHbIC UJIH MOATOTOBJICHHbLIC CUCTEMBI, oﬁopynosalme H
KOMIIOHCHTBI VI UCIT0JIb30BAHUSA B JJa3€PHBIX 000raTUTEIbLHBIX YCTaHOBKax

BBOJAHOE 3AMEYAHUE

CymecTBYIOIINE CHCTEMBI AJIs1 000raTUTEIBHBIX MPOLIECCOB C MCIOJIB30BAaHUEM JIa3epPOB
JeNIATCS Ha ABE KaTerOpPHUU: T€, B KOTOPBIX paboueil cpeloi ABISAI0TCA Mapbl aTOMapHOTO
ypaHa, ¥ T€, B KOTOPHIX pabode cpeIoi ABISIOTCS aphl ypaHOBOTO coeauHeHwsI. OOmuMu
HA3BaHUSAMU JJIS1 TAKUX MPOIIECCOB SBISIFOTCS: TTEpBasi KAaTETOPHUS — JIa3epPHOE pa3ziesieHue
M30TONOB 1O MeToAy artomapHbiXx mapoB (AVLIS wmm SILVA); BTOpas kareropus —
MOJICKYJISIPHBIA METOJ| JiazepHOro pasaencHus wu3oronoB (MLIS wmmm MOLIS) u
XUMAYeCKasl peaKiysi OCPEJCTBOM M30UPATEeNLHON M0 WU30TOMaM JIa3epHOW aKTHBAIMU
(CRISLA). Cucremsl, o0opymoBaHHE W KOMIIOHEHTBHI JJIi YCTaHOBOK JIa3€PHOTO
oOorameHus BKIIOYAIOT: a) YCTPOWCTBA AJIS MOJaud [apOB METAJUIMYECKOro ypaHa (IJis
n30HUparenbHOi (OTOMOHW3AIMM) WM YCTPOWCTBA JJsI TOJAadyd TAapoOB YPaHOBOTO
coenuHeHUs (s POTOMUCCOIUAIINK WM XUMUYECKOH aKTWUBaluM);, b) ycTpoiicTBa st
cOopa 000rameHHOro 1 00eTHEHHOTO METAJUTMYECKOTO YpaHa B Ka4eCTBE «IIPOIYKTa» U
«XBOCTOB» B IIEPBOH KaTEropuu U yCTPOHCTBa Jisi cOOpa pa3iioKEHHBIX WM BBIIIEAIIIX
U3 peaKliu COCJAMHEHWH B KauecTBE «IPOJYKTa» M HeoOpa0OTaHHOTO MaTepuaia B
KaueCcTBE «XBOCTOB» BO BTOPOH KaTeropuu; c) paboume ia3epHbIe CUCTEMBI IS
M30MpaTeThbHOTO BO30YKIACHUS H30TONOB YpaHa-235; u d) obopyaoBaHue ISl TOJITOTOBKH
MoJla4¥ M KOHBEPCHM MpOAyKTa. BceieacTBue CIOKHOCTH CIIEKTPOCKOIIMM aTOMOB M
COCIMHEHUH ypaHa MOXKET IMOTPeOOBaTHCS MCIOIB30BAHHE JIFOOON M3 PANla WMEIOIIHXCS
JIa3€pPHBIX TEXHOJIOTUH.

ITOACHUTEJIBHOE 3AMEYAHUE

MHorue ¥3 KOMIIOHGHTOB, TICPCYMCICHHBIX B 3TOM pasjielie, BCTYHalOT B
HETIOCPEICTBEHHBIA KOHTAKT C TTApaMy METaJUTMIeCKOTO YpaHa WIIN C )KHIKOCTHIO, WA C
TEXHOJOru4ecKkuM raszom, cocrossmiuM u3 UFes mimn cmecu u3 UFg u apyrux razos. Bcee
MMOBEPXHOCTH, KOTOPHIE BCTYMAIOT B KOHTAKT C ypaHoM Win UFs, MOHOCTHIO H3TOTOBIIEHBI
U3 KOPPO3UECTONKUX MAaTEPUAIIOB FUTH 3aIUIICHBI IIOKPHITUEM U3 TAKUX MaTepUainoB. J{is
HeNeld pasfiena, OTHOCSIIETOCS K KOMIIOHCHTaM O0OpYJOBaHUS [UIsl  J1a3epHOTO
o0oraIenns, MaTepualbl, CTOHKAE K KOPPO3UH, BBI3BIBAEMON MapaMy WU KUAKOCTSIMH,
COJICpPKAIMMUA METAJUIMYECKUN YpaH WIM YpPaHOBBIC CIUIABBI, BKJIFOYAIOT TMOKPBITHIN
OKCHJIOM HTTpHsI TpadUT U TAaHTAJ; M MaTEpUalbl, CTOMKHE K KOppo3uH, BbI3biBacMoii UFs,
BKIIIOYAIOT Meb, HEPXKABEIOIIYIO CTallb, ATIOMHHHAN, aTIOMIHHUEBHIE CIUIaBbI, HUKEIb WIH
crutaBel, conepkamue 60% Hukens u 6oiee, u ctoiikre K UFs moTHOCTRIO (TOpHpPOBAaHHBIE
YTIIEBOIOPOIHBIE TTOTUMEPHI.

Cucrtembl Boinapusanus ypana (AVLIS)
CrienuanbHO NpelHa3HAYEHHBbIE WIM IIOATOTOBJIEHHBIE CHCTEMbl BBIIAPUBAHMS YpaHa,

KOTOPBIC COJICPIKAT BBHICOKOMOIIHBIC MOJOCOBBIC HIIH PACTPOBBIC JICKTPOHHO-TYUYEBBIC
MYILIKK ¢ TIepeaBaeMOoil MOIIHOCTBIO Ha MUILIEHE OoJtee 2,5 KBT/cMm.
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5.7.2.

5.7.3.

5.7.4.

5.7.5.

5.7.6.

Cucrtemsbl 17151 00pad0TKH JKHAKOMeTaJLIN4Yeckoro ypana (AVLIS)

CHeI_II/IaJ'IBHO MNpEAHA3HAUYCHHBIC WJIN IMOATOTOBJICHHBIC CUCTCMBI I 06pa60TKI/I KHIKOIro
METallla IJid pacCIlJIaBJICHHOI'O ypaHa WM YPAaHOBBIX CIUIAaBOB, COCTOSALIUC W3 THI e
" OXJIQXKOAI0IICTO O60py,Z[OBaHI/I$I JJIA THUTJICH.

[NTOACHUTEJIBHOE 3AMEYAHUE

Turnm u JApyrue KOMIIOHEHTBI 3TOM CHCTEMBI, KOTOPHIE BCTYHAalOT B KOHTAKT
C pacIuTaBIE€HHBIM YPaHOM WJIH yPAaHOBBIMH CIUTABAMH, H3TOTOBJIEHBI M3 KOPPO3UECTONKHX
U TEPMOCTOMKMX MAaTepHaiOB WM 3allWIICHbl IOKPHITHEM W3 TaKUX MaTepHalIOB.
[Ipuemnemsbie MaTepHaibl BKIIOYAIOT TAHTAN, IIOKPBITHIA OKCHIIOM UTTpHs rpaduT, rpadut,
MOKPBITBHIN OKHCIAMH JPYTUX PEAKO3EMENbHBIX 3JIEMEHTOB MM UX CMECSMHU.

Arperarsl 1Jis1 c00pa «IMPOAYKTa» H «XBOCTOB» MeTa/JLINYeckoro ypana (AVLIS)

CrienMaipHO TMpenHa3HAYCHHBIE WM MOATOTOBJICHHBIE arperarsl Ui cOopa «IpoayKTa»
U «XBOCTOB» METaJNTMUECKOTO YpaHa B XKHUIIKOHM WK TBEpIOi hopme.

[HOACHUTEJIBHOE 3AMEYAHUE

KOMHOHGHTLI OTUX arperatoB H3TrOTOBJICHBI H3 MAaTCPUAJIOB, CTOMKUX K HarpeBy u
KOPPO3MH, BBI3IBAEMOW MTApaMU METAJUTHIECKOTO YPaHa FITH KUAKOCTHIO, FITU 3aIUIICHBI
MOKPBITHEM W3 TaKHX MaTEpHANIOB (TaKMX, KaK MOKPHITHIH OKCHJOM UTTPHsS TpaduT WIN
TaHTaJl) U MOTYT BKJIFOUATh B c€0s1 TpyOOIIPOBOIBI, KIIATIAHBI, IITYIIEPA, «KEI00ay, BBOIHI,
TETUIOOOMEHHUKH U KOJUIEKTOPHBIE TIACTUHBI IS MATHUTHOTO, DJIEKTPOCTATHYECKOTO HITH
JIPYTHUX METOJOB pa3/eICHIsI.

Koxyxu pasgesnresabHoro moayJsi (AVLIS)

CHGHI/IaJ'IBHO MpEeaAHa3SHAYCHHBIC nIn IOATOTOBJICHHBIC OUIMHAPUYICCKUC HUIn
IpAMOYTOJIBHBIE KaMEPBI 1JId TOMENICHUA B HUX HCTOYHUKA TAapOB METAJNIMYECKOI'O ypaHa,
3J'I€KTpOHHO-J'Iy‘IGBOI>i ITYIIKHU U KOJIJICKTOPOB «IIPOAYKTa» U «XBOCTOBY.

ITOACHUTEJIbBHOE 3AMEYAHUME

OTH KOKYXH HMEIOT MHOXECTBO BXOJHBIX OTBEPCTHH JUIS TOAAYM DICKTPONUTAHUS U
BOJBI, OKHA IUISl JIa3ePHBIX ITyYKOB, COCOMHEHHH BAaKyyMHBIX HAcCOCOB, a TaKXKe IS
AUAarHOCTUKU U KOHTPOJA KOHTPOJBbHO-U3MEPUTECIIBHBIX HpI/I60pOB. OHU HUMEIOT
MIPUCIIOCOONICHNST TSI OTKPBITAS W 3aKPBITUS, YTOOBI 00€CmednTh OOCITyKHBaHWE
BHYTPCHHHUX KOMIIOHCHTOB.

CBepx3ByKoOBbI€ pacuiupuTebHble comia (MLIS)

CrienmanbHO TpeHa3HaYeHHbIE WM MOJATOTOBJIEHHBIE CBEPX3BYKOBBIE PACIIUPUTENbHbIE
coma 1 oxnaxnaeHusa cmeced UFg u Hecymero raza go 150°K unu Huxe u
koppo3suectoiikue k UFs.

Komiekrops! npoaykra narugropucroro ypana (MLIS)

CrienajbHO TpEAHA3HAUYCHHBIE WM MOATOTOBJICHHBIE KOJJIEKTOPHI TBEPAOrO MPOIYKTa

matudropucroro ypana (UFs), coctosimiue u3 ¢GuibTpa, KOJIEKTOPOB YIApHOTO WIH
LUKJIOHHOTO THUIIa WM UX coueTaHuil u kopposuecroiikue Kk cpene UFs/UFs.
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5.7.7.

5.7.8.

5.7.9.

5.7.10.

5.7.11.

Kommnpeccopsl UF6/necymero raza (MLIS)

CHCI_II/IaIIBHO MNpEAHA3HAUYCHHBIC WJIKM MOATOTOBJIICHHBIC KOMIIPECCOPHBI JIL cmecert UFg n
HECYHICTO Ta3za IJid ,I[HHTCHBHOﬁ OKCIUTyaTallui B CpCac UFs. KOMIIOHEHTHI 3THX
KOMIIPECCOPOB, KOTOPBIC BCTYIIAIOT B KOHTAKT C HECYIIMM Tra3oM, HU3IOTOBJICHBI U3
KOppO3HeCTOﬁKHX Kk UF¢ MaTCpUuajioB UK 3allIUNICHBI IOKPBITUECM U3 TAKUX MAaTCPUATIOB.

YiioTHenus Bpamawmuxcs Bajgos (MLIS)

CrienmanbHO MpeHa3HAYEHHBIC WJTH ITOATOTOBICHHBIC YITIOTHEHHSI BPAIAIOUXCS BaJIOB,
YCTaHOBJICHHBIE Ha CTOPOHE IOJAaYd M Ha CTOPOHE BBIXOJA IS YIUIOTHEHHUS Baja,
COCIIMHSIONIETO POTOP KOMIPECCopa C MPUBOHBIM JIBUTATENEM, C TEM YTOOBI 00ECIICUNTh
HaJeKHYI0 TEepMETU3alMI0, TMPEJOTBPALIAIONIYI0 BbIXOJ TEXHOJOIMYECKOro rasza Wiu
HaTeKaHWE BO3IyXa WIM YIUIOTHSIONMIETO Ta3a BO BHYTPEHHIOI KaMmepy KOMIIPeccopa,
koTopas 3amnonHeHa cMecbto UFg 1 Hecyiiero rasa.

Cuctembl ¢propupoanus (MLIS)

CrnenunanbHO IpeAHa3HAYEHHbIE WIIM MOATOTOBIEHHBIE cucteMsl i (ropupoBanus UFs
(B TBepom coctosinnn) B UF¢ (Taz).

I[MTOACHUTEJIbBHOE 3AMEYAHUE

OTH cUCTEeMbI MpeaHa3HadeHbl s GropupoBanus cobpanHoro mopomka UFs B UFs B
IEJIX TTOCTIEAYIONIEeTo cOopa B KOHTEHHEpaX MPOayKTa WIIH I Toadyu B 6110k MLIS most
JIOTIOJTHUTENBHOTO ~ oOoramienus. [Ipy TpUMEHEHWM OJHOTO TIOJAXOAa PpeaKIus
(hropupoBaHuss MOKET OBITH 3aBEpIlICHA B TPEeiiaX CUCTEMbI Pa3/IeIICHUS U30TOMOB, I/e
WAET peakuuss W HEMOCPEJACTBEHHOE W3BJICUEHHE W3 KOJUJIEKTOPOB «IIPOIYKTay.
[Ipu npumenenun apyroro noaxozaa noporok UFs MoxkeT ObITh U3BIICUCH/TIEPEMEIIICH U3
KOJUIEKTOPOB ~ «MPOJMYKTa» B  TOAXOASAIIMH  peakTop  (HAampuMmep,  PeakTop
C TIBCEBJIOCKIDKEHHBIM CJIOEM KaTall3aTopa, TEIMKOWJAIBHBIM PEaKTop WK KapoBas
OamHs) B 1enax ¢GropupoBaHus. B 000uX cilydasx HCHOJIB3yeTCsS O0OpYIOBaHUE IS
XpaHEHUs W TepeHoca ¢Topa (MIM APYTUX MNPUEMIIEMBIX (TOPUPYIONIMX PEarcHTOB)
u s coopa u eperoca UFe.

Macc-cnekrpomerpbl/uctounuku oo UF6 (MLIS)

CnenuanbHO MpegHa3HAYEHHBIC WM MOJTOTOBICHHBIE MAarHUTHBIC WM KBAJPYIMOJbHBIC
MacCC-CIIEKTPOMETPBI, CIIOCOOHBIE TTPOU3BOANUTH MPSMOM 0TOOP MPOO MOTaBaeMOU MacCHhl,
«TIPOIIyKTa» WIIA «XBOCTOB» U3 Ta30BbIX MOTOKOB UFs 1 oOnamaromnye mogHsIM HAOOpOM
CJEAYIOIIUX XapaKTePUCTHK:

1. yIenbHas pazperiaromnias CriocoOHOCTh 1Mo Macce cBaite 320;

2. CoacpKar HUCTOYHHMKKM HOHOB, MHM3rOTOBJIICHHBIC W3 HHUXpOMa MWJIWM MOHEIA
HJIN 3alIUIINCHHBIC ITOKPBITUCM M3 HUX, NI HUKCIIUPOBAHHBIC,

3. coepKaT HOHU3AIMOHHbBIE HCTOYHUKN ¢ O0MOapIUPOBKOM 3JIEKTPOHAMU;

4. CoJIep>KaT KOJUICKTOPHYIO CUCTEMY, IPUTOIHYIO U1l U30TOITHOI'O aHAJIN3A.
CucteMbl IOAa4YH/CHCTEMBI 0TBOJA IPOAYKTa» M «XBOCTOB» (MLIS)

CrienMaibHO TperHa3HAYCHHBIE WM MOATOTOBIICHHBIE TEXHOJOTHYECKHE CHUCTEMBl WIIN

O60pyZ[OBaHI/Ie JJIsL 000raTUTEIbHBIX YCTAHOBOK, U3IrOTOBJICHHBIC M3 KOppOSHeCTOﬁKHX K
UFs MaTcepuaioB, WIN 3alUIIICHHBIX IMOKPBITUCM M3 TAKUX MATCPHUAJIOB, BKIIIOYAIOIINUC:
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5.7.12.

5.7.13.

5.8.

a) MUTAONINE ABTOKIIABbI, MIEYH WIIM CUCTEMBI, Hcronb3yeMbie s nogaun UFs mis
rporiecca 0OOoTaICHIS;

b) JnecyonuMaTopsl (WIM  XOJIOJHBIC JIOBYIIKH), HUCIONB3yeMbIC IS BBIBEICHUS
Harpetoro UFg U3 mporiecca oborameHus Juist MOCIeAYIONIETo MePeMeICHHS,

c) CTaHIINM OTBEPXICHUS WIH OXXIDKEHUS, HCIoNb3yeMblie st BeiBeneHust UFs u3
mporiecca oOoramieHus myteM ckatus u nepeBojga UFs B ®KUAKYIO WIH TBEPIYIO
hopmy;

d) CTaHINH «IPOAYKTa» WU «XBOCTOB», UCHOJB3yemble ais nepemernenus UFs B
KOHTEHHEPHI.

Cuctembl otaesenusi UFq ot Hecymero raza (MLIS)

CrnenuanbHO TNpeAHA3HAUCHHBIC WIN TOATOTOBJICHHBIE TEXHOJOTHYECKHE CUCTEMBI IS
otnenenus UFs ot Hecymiero raza. HecymM razoM MoxeT OBITh a30T, aproH WK APYyToi
ras.

IMOACHUTEJIBHOE 3AMEUYAHUE

OTH CUCTEMBI MOT'YT BKJIIIOYAaTh TAKOC O60py,I[OBaHI/Ie, KakK:

a) KPUOTCHHBIE TEIJIOOOMEHHUKH WM KPHUOCENapaTopbl, CIOCOOHBIE CO3/1aBaTh
temneparypsl —120°C unu MeHee, win

b) OJIOKH KpHOTEHHOTO OXJIKICHHS, CIIOCOOHEIE co3aBaTh TeMirepaTypsl —120°C umu
MeHee, WU
c) xonoaubie ToBymKH UFe, criocoOHbIe co3maBaTh TemnepaTypbl —20°C niau MeHee.

Jlazepnblie cuctembl (AVLIS, MLIS u CRISLA)

Jlazephl unu nasepHble CUCTEMBI, CIIEHUAIBHO MPEAHAa3HAYCHHBIC WM MOJITOTOBICHHBIC
JUTS pa3AeieHus U30TOIOB YpaHa.

[NOACHUTEJIBHOE 3AMEYAHUE

Jlazepnas cuctema nporecca AVLIS 00BIYHO COCTOWT M3 IBYX JIa3€pOB: JIa3epa Ha mapax
MeH | Jlazepa Ha kpacutensx. JlazepHas cucrema it MLIS o0braHO cocTouT U3 jasepa,
paboratorero Ha CO> WM 3KCHMEPHOTO JIa3epa U MHOTOXOJIOBOH ONTHYECKOM SYCHKU C
BpaIaroNIIMUCS 3epKajlaMd Ha 00enx cTopoHax. sl Ta3epoB WM JIa3ePHBIX CHCTEM MIPH
o0oux mporieccax TpeOyeTcsi CTabMIIN3aTOp CIIEKTPOBON YaCTOTHI Ui paOOThI B TCUCHUE
JUTUTEIIBHBIX TIEPHUOIOB BPEMEHHU.

CnenuajbHO npeaHasHaAa4YeHHbIC WM MOATOTOBJCHHbLIC CUCTEMDI, 060pyz[03alme n
KOMIIOHEHTBI JJIl MCHO0Jb30BAHUA HA 000raTUTEIbLHbBIX YCTaHOBKax € IJIa3MEHHBIM
pPasaeJIecHuEM

BBOJAHOE 3AMEYAHUE

[Tpu mporiecce mIa3MeHHOTo pa3JiesieH s Ta3Ma, cOCTOsIIasi U3 HOHOB YpaHa, POXOJIHT
4epe3 DIEKTPHYECKOE II0JIE, HACTPOEHHOE HAa YacTOTy MOHHOrO pesoHanca U2, ¢ Tem
yTOOBI OHM B TIEPBYIO OYEpPEh MOTJIOMIANN JHEPTUI0 M YBEIWYHMBAJICS TUAMETP HX
MITOMOPOOOpa3HbIX opOuT. MOHBI ¢ MPOXOXKIEHHEM TIO OOJNBIIEMYy JHAMETPY
3aXBaThIBAIOTCA Ul OOpa3soBaHMs NPOAYyKTa, oboramennoro U?¥, Ilmasma, koropas
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5.8.1.

5.8.2.

5.8.3.

5.84.

5.8.5.

5.8.6.

o0pa3oBaHa IMOCPEACTBOM HOHU3AIMH YPAHOBOTO Mapa, COEPKUTCS B BAKYYMHOU KaMepe
C MAarHUTHBIM TIOJIEM BBICOKOH HAmNpPsHKEHHOCTH, OOpa30BaHHBIM C  IOMOIIBIO
CBEPXITPOBOAAIIETO MarauTa. OCHOBHBIE TEXHOJIOTHYSCKUE CUCTEMEBI ITPOIIECCa BKIIIOYAIOT
CHCTEeMYy TE€HEepalny ypaHOBOH IUIa3Mbl, pa3fAeluTeNbHBIA MOYJIb CO CBEPXITPOBOIAIIIM
MarHuTOM U CUCTEMbI U3BJICUCHUS METAILIa JUIS COOpa «IIPOIYKTa» U «XBOCTOBY.

MHKpOBOJ’IHOBbIe HUCTOYHMKHU IHEPIrUU U AaHTCHHBbI

CrnenuanbHO TMpEJHA3HAYCHHBIC WM TIOATOTOBICHHBIC MHKPOBOJIHOBBIC HCTOYHHKH
SHEPrUH U AHTCHHBI ISl TCHEPAIMU U YCKOPEHHS HOHOB M 00JIaIafOIIHe CIICTYOIMMHU
xapaktepucTukamu: uactota Bbimie 30 [T u cpemHsst BBIXOAHAS MOIIHOCTH JIJIS
reHepaiui HoHoB 6osiee 50 kBT.

CoueHouabl AJas BO36y)KI[eHI/ISI HOHOB

CrierualibHO TIpeTHa3HAYEHHBIC TN MTOATOTOBIIEHHBIE COJICHOUIBI I PaJHOYaCTOTHOTO
BO30YXKJCHHUS MOHOB B nuamna3oHe 4actoT Oomee 100 k['11 m crocoOHbIe paboTaTh mpu
cpennelt momHOCTH Oonee 40 kBT.

CucteMbl reHepany ypaHOBOM IJ1a3Mbl

CrienMaibHO MpeJHAa3HAYCHHBIE HMJIM MOATOTOBICHHBIE CHUCTEMBI T'€HEpalMH YPaHOBOKH
IUIa3Mbl, KOTOpPBIE MOTYT COJEpXaTh BBICOKOMOIIHBIE TIOJIOCOBBIE WM PAaCTPOBBIC
3JIEKTPOHHO-TTyYeBbIe MYLIKH C IepelaBacMOi MOIITHOCTBIO Ha MUILEHb Oonee 2,5 KBT/cMm.

CucreMbl /151 00padOTKH KUIKOMETAIINYECKOT0 ypaHa

CriernuasabHO TpeHA3HAUCHHBIC WM MTOJATOTOBICHHBIE CHCTEMBI JJIs1 00pa0OTKH JKUAKOTO
MeTaJula Ui PACIUIaBJICHHOTO ypaHa WIIM YPAHOBBIX CILIABOB, COCTOSIINE U3 THIJICH W
OXJIKJIAFOIIET0 000y IOBAHUS SIS THUTJICH.

[HOACHUTEJIBHOE 3AMEYAHUE

Turam u pApyrue KOMIIOHEHTBHI 3TOW CHUCTEMBI, KOTOpbIE BCTYMalOT B KOHTAaKT C
pacIuIaBJIeHHBIM YPaHOM WM YPaHOBBIMHU CIJIABAMH, U3TOTOBJIEHBI U3 KOPPO3UECTONKUX U
TEPMOCTOMKHMX MATEpHATIOB WIM 3allUIICHbl IOKPBITHEM M3 TaKUX MaTepHaJloB.
[Ipuemnemsbie MaTepHaibl BKIIOYAIOT TAHTAJ, ITIOKPBITHIA OKCUIIOM UTTpHs rpaduT, rpadut,
MTOKPBITHIA OKUCIAMU IPYTUX PEIKO3EMENIbHBIX 3JIEMEHTOB WM UX CMECSMHU.

ArperaTbl IJIs cﬁopa «IIPOAYKTA» U «XBOCTOB» METAJJIHYIECCKOI'O ypaHa

CrienMabpHO NpeJHa3HAYCHHBIEC WIN IOATOTOBJIICHHBIE arperatsl 1Jis cOopa «IpOgyKTa» U
«XBOCTOB» JUISI METAJUIMUECKOr0 ypaHa B TBepAod (opme. DTu arperaTsl mist cOopa
W3TOTOBJIEHBl M3 MaTepHalloB, CTOWKHMX K HarpeBy M KOPPO3WH, BHI3BIBAEMON IMapamu
METAJUINYECKOr0 ypaHa, TaKuX, KaKk rpauT, MOKPHITHIH OKCHUIOM UTTPHS, MJIU TaHTAJl, WIH
3ALIUIIECHBI TOKPBITHEM U3 TAKHX MATEPHAIIOB.

Ko:xyxu pa3aenurejbLHOro MoayJist
Hmimaapuyeckue Kamepsl, CIEUUalbHO NpPeAHA3HAUY€HHbIE WM HOATOTOBJICHHbIE IS
HCIONB30BaHU Ha OOOTaTUTEIbHBIX YCTAHOBKAX C IUIA3MEHHBIM pa3feiCHUEeM, s

IIOMCIICHHUA B HHX HWCTOYHHKA ypaHOBOfI IJ1a3Mbl, BSHCPICTHYCCKOro COJICHOMUOA
Paano4acTOThI U KOJIJICKTOPOB KIIPOAYKTa» U «KXBOCTOB).
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5.9.

5.9.1.

[OACHUTEJIBHOE 3AMEYAHUE

OTH KOXKYXH HMEIOT MHOXECTBO BXOAHBIX OTBEPCTUM A1 MOJAYH AJICKTPOMUTAHUS,
coenuHeHUH MM y3UOHHBIX HACOCOB, a TAKXKE JUTSl TMAarHOCTHKHU M KOHTPOJIS KOHTPOJIBHO-
WU3MEPUTENBHBIX MPHOOPOB. OHU MMEIOT MPUCTIOCOONICHHS Ui OTKPBITHS U 3aKPBITHSL,
4T00BI 00eCneunTh OOCTYyKMBAHME BHYTPEHHHX KOMIIOHEHTOB, M H3TOTOBJICHBI U3
COOTBETCTBYIOIINX HEMAarHUTHBIX MaTePUAIIOB, TAKHUX, KAaK HEPIKABEIOMIAs CTAJTb.

CnenuajabHo NpeaHasHA4YCHHbIC UJIH MOATOTOBJICHHbLIC CUCTEMBI, oﬁopy;[OBaHne H
KOMIIOHEHTHI AJIfl HCITOJIB30BAHMA HA YCTAHOBKAX 3JIEKTPOMArHuTHOI' O o0orameHus.

BBOJAHOE 3AMEYAHUE

[Ipn >7eKTpOMarHWTHOM TIPOIlECCE HWOHBI METANIMYECKOrO ypaHa, MOJyYeHHBIE
MIOCPENICTBOM MOHU3ANH UTAIOIIEro MaTtepuaina u3 cosei (0obrano UCly), yckopsitoTes u
MPOXOAAT Yepe3 MarHuTHOE II0J€, KOTOPOE€ 3aCTaBIIIET HOHBI PA3JIMYHBIX H30TOIOB
OPOXOIUTh IO  pa3IM4HbIM  HampasieHUsM.  OCHOBHBIMM  KOMIIOHEHTaMHU
3JEKTPOMAarHUTHOTO HM30TOMHOTO CEmaparopa SABJSIOTCS: MarHUTHOE IoJie  JUIs
OTKJIOHEHHS/Pa3/ieieHus] U30TONOB MOHHOTO ITyYKa, HCTOYHHKA MOHOB C €r0 CHUCTEMOH
YCKOPEHUSs, U CUCTEeMbI cOOpa OTIENICHHBIX HOHOB. BerioMoraTenbHble CUCTEMBI AJIS1 3TOTO
mporecca  BKJIIOYAIOT  CHCTEMY  CHAaOXKEHHMsT MAarHUTHOM  DHEpPruei, CHUCTEeMBI
BBICOKOBOJIFTHOT'O THTAHMS HMCTOYHMKA HOHOB, BaKyyMHYI0 CHCTEMY W OOLIMpHBIE
CUCTEMBI XUMHYECKOI 00pabOTKH JIJIsl BOCCTAHOBIICHHS MMPOYKTA U OYUCTKH/pETeHepaIiui
KOMIIOHEHTOB.

3HeKTp0MaFHI/lTHLIe cenmapaTropbl U30TOIIOB

SHGKTPOMaFHI/ITHBIe cenapaTophbl HN30TOIIOB, CrienuaJIbHO NpeAHA3HAYCHHBIC
WJIKM MOATOTOBJICHHBIC JIAA PA3ACJIICHUS U30TOIIOB ypaHa, U O60py,Z[OBaHI/Ie 1 KOMIIOHCHTBI
JJI 9TOT0, BKJIFOYas:

a) Hcrounnku HOHOB

CrenuanabHO MpeTHa3HAYCHHBIC AN [IOJArOTOBJICHHBIE OTIEIbHBIE
WJIM MHOTOYHMCIICHHBIE MCTOYHUKHA MOHOB YpaHa, COCTOSIINE M3 UCTOYHHKA Tapa,
MOHM3aTOpa M YCKOPHUTEIS IyYKa, M3TOTOBICHHBIE W3 COOTBETCTBYIOIIUX
MaTepUajoB, TaKUX, KaK rpaduT, HEp)KaBEIOIas CTajdb WJIH MEIb, U CIIOCOOHBIX
obecrieunBaTh OOIIMIA TOK B ITydke HOHOB 50 MA uiu Golee.

b)  Komekropsl noHOB

KosexropHbie Mm1acTUHbI, UMEIOIINE 1BE Wi Oojiee IIENH W 1a3a, CIeLHaIbHO
MpelHa3HAaYeHHbIE WM MOJIrOTOBIEHHBIE U1 cOOpa MyYKOB HOHOB O0OTAIIIEHHOTO
1 00€JHEHHOT'0 YpaHa U N3rOTOBJICHHBIE U3 COOTBETCTBYIOIINX MaTEPHUAIIOB, TAKHX,
KaK rpaduT WIKM HePIKaBEIOIas CTab.

c) BaxyymHbIe KOXyXH
CrnenManbHO TIpeHA3HAYEHHBIC MM MOATOTOBIICHHBIE BaKyyMHBIE KOXYXU JUIS
AJIEKTPOMArHUTHBIX CEMapaToOpoB ypaHa, M3TOTOBJICHHBIE W3 COOTBETCTBYIOIINX

HEMarHUTHBIX MaTEPUANIOB, TAKWX, KaK HEP)KaBEOIIasl CTallb, M TIpeAHa3HAUYCHHBIE
1utst paboTs! ipu ganerun 0,1 Tla nom HIxe.
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5.9.2.

5.9.3.

[OACHUTEJIBHOE 3AMEYAHUE

OTU KOXKYXU CHEIHUAIBLHO TpEAHA3HAUCHBI JJIs MMOMEUICHHUS B HUX HCTOYHUKOB
WOHOB, KOJUICGKTOPHBIX IUIACTHH WM BOJOOXJIXKIAEMBIX BKJIAJBIICH W HUMEIOT
MIPUCIIOCOOJICHUS )i COCAUHEHHMH TU((Y3HOHHBIX HACOCOB M IMPHCIIOCOOICHUS
JUTSL OTKPBITHS Y 3aKPBITUS B IIEIISAX U3BICUCHUS U 3aMEHBI ITHX KOMITOHEHTOB.

d) MarHuTHbI€ MOJIOCHBIE HAKOHEYHUKHU

CrnenmanbHO TpeAHA3HAYCHHBIC WU TOATOTOBJICHHBIE MAarHWUTHBIC TIOJFOCHBIE
HAaKOHEYHHKH, UMEIOIINE JUaMeTp Oosiee 2 M, HMCIOJb3yeMbIe i 00eCreueHus
MOCTOSITHHOI'O MAarHUTHOTO TOJIS B 3JICKTPOMAarHUTHOM CEMapaTope U30TOMOB U TS
TepeHOCca MAarHUTHOTO TIOJIS MEXKTY PACIIONOKEHHBIMH PSIIOM CETapaTopaMHu.

BbICOKOBOJIbTHBIE HCTOYHHKH MMM TAHUS

CrienmanbHO TIpeHA3HAYSHHBIE WIW TIOATOTOBJICHHBIC BBICOKOBOJIBTHBIE HWCTOYHHUKH
MUTaHUA JUIS WCTOYHUKOB WOHOB, OOJAQNaoIUe TIOJHBIM HAa0OpOM  CIEIYFOIINX
XapaKTePUCTUK: MOTYT paboTaTh B HEMPEPHIBHOM PEKUME, BBIXOJIHOE HAMPSHKCHUC
20 000 B unu Oonee, BbIXOAHOH TOK 1 A wmnm Oonee ¥ cTaOWIM3alMsl HAIPSIKECHUS
Meree 0,01% B TedeHue 8 4acos.

W cToYHHKYN NUTAHUA 3JIEKTPOMAruuTOoB

CrenmanbHO TIpeHA3HAYEHHbIE WM TMOJATOTOBJIECHHBIE MOIIHbIE HWCTOYHHKH THTaHUS
MOCTOSIHHOTO TOKAa JUISl 3JIEKTPOMArHUTOB, O0Jafaroliie MOJIHBIM HAa0OpOM CIIeIyFOIIUX
XapaKTepUCTHUK: BBIXOJHOW TOK B HempepblBHOM pexnMe 500 A wnm Oojee mnpu
HanpspkeHun 100 B wiam Gozee, mpu cTaOMIM3alyy 1O TOKY HMJIM HANPSHKCHUIO MEHee
0,01% B TeueHMe 8 YACOB.

YcraHoBKM [UII NPOM3BOACTBA TSKEJIOH BOAbI, JAeidTepusi M JelTepHeBbIX
coeIMHEHUI U 000py/I0BaHKe, CHENUAILHO NPEIHA3HAYCHHOE HJIM NOATOTOBJICHHOE
AJ151 3TOr0

BBOJHOE 3AMEYAHUE

Tsokenyro BOIYy MOXHO TPOU3BOJUTH, WCIONB3YsS pasiudHble mpoiecchl. OaHAKO
KOMMEPYECKHU BBITOIHBIMU SIBJISTFOTCS J[Ba MPOIIECCa: MPOIECC U30TOMHOIO 0OMEHA BOJIBI U
cepoBoiopoa (mporecc GS) u nporiece U30TOMHOT0 0OMEHa aMMUaKa U BOJIOPO/IA.

[Ipomtecc GS ocHOBaH Ha 0OMEHE BOAOPOAA U IEHTEPHs MEKIY BOJIOW U CEPOBOAOPOIOM B
CHUCTEME KOJIOHH, KOTOPBIE IKCIUTyaTUPYIOTCSA C XOJIOAHOM BEPXHEW CEeKLUENW U ropsueut
HIWKHEN cexuueil. Boga Teuer BHU3 1O KOJIOHHAM, B TO BPEMs KaK CEPOBOJOPOJHBIN a3
LUPKYJIHUPYET OT JHA K BEepIIMHE KOJIOHH. Iy comefcTBUS CMEIIMBAHUIO I'a3a M BOJIBI
UCHOJB3yeTCd Psl AbIpYATHIX JOTKOB. JledTepuil mepememiaeTcss B BOAY NPU HU3KUX
TeMIIepaTypax U B CEpOBOJIOPO]] NPU BHICOKUX Temreparypax. OborameHHble AedTeprueM
ra3 WiM BoJa YINAJIAIOTCS W3 KOJIOHH II€PBOM CTYNEHM Ha CTBIKE I'OPSYMX U XOJOIHBIX
CEKIIUi, U mpolecc MOBTOPSAETCA B KOJOHHAX cieayroleil cryneHu. [Ipoaykt nocnennein
¢da3el — Bozma, oboramenHas aerirepueM a0 30%, HampaBisieTcs B AUCTHUISLHOHHYIO
YCTaHOBKY JJISi TIPOW3BOJICTBA PEAKTOPHO-YHCTOM TsKeNIoi Bozbl, T.e. 99,75% oxucu
Jeurepust.

B mpomecce oOMeHa Mexay aMMHAaKOM W BOJOPOJOM MOXHO H3BIICKATh JCHTEpUI H3
CHUHTE3-Ta3a MOCPEACTBOM KOHTAKTa C KUJIKUM aMMHUAKOM B MPUCYTCTBUU KaTald3aTopa.
CunTes3-ra3 nogaercss B OOMEHHbBIE KOJIOHHBI M 3aT€M B aMMHa4yHBIH KOHBepTep. BHyTpH
KOJIOHH Ta3 MOJHUMAETCS OT JHA K BEPIIUHE, B TO BPeMsl KaK JKUIAKUH aMMHUAK TEUET OT
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6.1.

6.2.

BEpIIUHbI KO AHY. JledTepuil B CUHTE3-raze JMIIAeTcsl BOJOPOJia U KOHLEHTPUPYETCS
B aMMHaKke. AMMHUAK TOCTYyNaeT 3aTeM B YCTAHOBKY I KPEKMHIa aMMHaKa Ha JHE
KOJIOHHBI, TOTJa Kak Ta3 CcoOMpaeTcsi B aMMHAa4YHOM KOHBEpPTEpe Ha BEpIIHHE.
Ha nocnenyrommx CTymeHsSX MPOUCXOAWT JanbHEdIIee oborameHne, W IyTeM
OKOHYATENFHOW NUCTHUISIIANA TTPOU3BOIUTCS PEaKTOPHO-UMCTas Tspkenas Boxaa. [lomaua
CUHTE3-Ta3a MOXeT ObITh O0ecIieueHa aMMHAaYHOW YCTAaHOBKOH, KOTOpas B CBOIO OYepeb
MOJET OBITh COOPY’KEHa BMECTE C YCTAHOBKOMW /ISl TIPOU3BOJICTBA TKEION BOZIBI IIyTEM
M30TOMMHOTO 0OMEHa aMMHaKa 1 BoJiopoJia. B mporiecce aMmMragyHO-BOIOPOAHOTO OOMEHa B
Ka4yeCTBE€ UCTOYHUKA UCXOIAHOT'O )IefITepHSI MOJKET TAK)KE UCIOIL30BATLCS OOBIYHAS BOaA.

MHorue npeaMeThl KIFYeBOro 000pyI0BaHus i1l YCTAHOBOK IO TIPOU3BOACTBY TSKEIOH
BOJIbI, MCHOJB3YIOMUX Tporecchl GS WM aMMHAYHO-BOJOPOJHOTO OOMEHa, LIHMPOKO
pacmpocTpaHeHbl B HEKOTOPBIX OTpacisX HEeYTEXHMMHUUYSCKOH MPOMBIIUICHHOCTH.
Oco0eHHO 3T0 KacaeTcsi HeOONIBIINX YCTAaHOBOK, HCIOJb3yommx mnponecc GS. OmgHako
HEMHOTHE TIpeJIMEThl 00OpYJOBaHMs SIBISIOTCS CcTaHAapTHBIMH. [Ipomeccer  GS
¥ aMMHUAYHO-BOJIOPOAHOTO  oOMeHa  TpeOyloT o00paboTKM  OONBIIMX — KOJWYECTB
BOCIUIAMEHSIOIINXCSI, KOPPO3HOHHBIX W TOKCHYHBIX >KHAKOCTEH IPH MOBBIIIEHHOM
naineHnd. COOTBETCTBEHHO TPH pa3palOTKE CTAaHAApTOB 10 MPOCKTUPOBAHUIO
Y 9KCIUTyaTalluy ISl yCTAaHOBOK ¥ 000PYI0BaHMSI, HCTIOIB3YIOLINX 3TH IMPOLIECCHI, CIIETyeT
yIensTh 0OJbIIOe BHUMAHUE TT0100py MAaTepHAIOB U UX XapaKTEPUCTHUKAM C TEM, YTOObI
00ecneynTh JUTMTENBHBIA CPOK CITy>KOBI TPH COXPaHEHHH BBICOKOI 0O€30MacHOCTH U
HagexxkHocTd.  OmnpezeneHue  MacmTaboB  00YCJIOBIMBAcTCS  TIJIaBHBIM — 00pa3oM
COOOpaXEHMSAMH JKOHOMHKHM M HeoOxomumocTH. Takum oOpa3zom, Ooibpmias dacTh
npeaMeTOB O60pyIlOBaHI/IH HU3TOTOBJIIECTCA B COOTBETCTBHUH C Tpe60BaHI/I$IMI/I 3aKa34HKa.

Haxonen, crmemyer oTMeTuTh, uYTO Kak B mpomecce GS, Tak W B TIpolecce
aMMHaYHO-BOJIOPOAHOrO 0OMEHa, MPEJAMEThl 000PYIOBaHUsA, KOTOPHIC IO OTACIBHOCTH
HE MpEeAHA3HAYCHbl WIH MOATOTOBJIEHBI CIELUAIBHO ISl IPOU3BOACTBA TSKEIOW BOIBL,
MOTYT COOMPATHCS B CHCTEMBI, CIIEIUAIEHO TpeAHa3HauYeHHbBIE WM TIOATOTOBJICHHBIE /IS
MPOU3BOJCTBA TsDKENION BOAbL. [IpuMepaMu TakHMX CHUCTEM, NPUMEHSIEMBIX B 000UX
npolreccax, SIBJISIOTCS CUCTEMa KATAIMTUYECKOr0 KPEKWHIa, HCIONb3yeMasi B IpoLecce
oOMeHa aMMHaKa ¥ BOJOPO/Ia, ¥ TUCTHIDISAIIMOHHBIE CUCTEMBI, HCIIOIb3YEMBIE B ITPOIIECCE
OKOHYATEJIbHOW  KOHLICHTPAIIMM  TSOKEJIOM  BOJBI, JIOBOJSAIIENM €€ [0 YpPOBHA
PEaKTOPHO-YUCTOM.

[IpenmeTsr 000pynoBaHMS, KOTOPBIE CHIEHATHHO MPEAHAa3HAYEHBI WIIH TIOTOTOBIICHBI JIJIS
MIPOM3BOJICTBA TSDKEJIOW BOJBI IyTEM HCIIOJIB30BaHUsS JTUOO Mpoliecca oOMeHa BOIbI U
CepoBoIOpoa, TNOO mpoIiecca 0OMeHa aMMHaKa U BOJOPO/Ia, BKIIFOYAIOT:

Bono-cepoBonopoaHbie 00MeHHbIE KOJOHHBI

OOMeHHBIC KOJIOHHBI, HW3TOTABIMBAEMBbIC W3 MEJIKO3EPHUCTON YTIEPOMUCTOH CTan
(mampumep, ASTM A516), mmamerpom ot 6 M (20 dyroB) no 9wm (30 dyros),
KOTOPBIC MOTYT OSKCIUTyaTUpOBAThCsA TPH JaBICHWW CBbIE Wi paBHoM 2 MIla
(300 ¢yHT/KB. MIOKM) U UMEIOT KOPPO3WOHHBIHN JOMYCK B 6 MM HIIH OOJIBIIE, CIIEIIHATEHO
MpPEeIHA3HAYCHBl WU TOATOTOBJICHBI JUIS TPOM3BOJICTBA TSDKEIOHW BOJBI IYyTEM
WCTIOIB30BaHMS MPOIlecca M30TOMTHOTO 0OMEHa BOJIBI M CEPOBOJIOPO/IA.

I'azonyBKH M KOMIIpECCOPHI

OpnHocryneHuaTsie, MajgoHanopHsle (T.e. 0,2 MIla niu 30 GyHT/KB. 110HM) HEHTPOOEKHBIE

ra3oJyBKH MM KOMIIPECCOPBI sl LUPKYJSLOUH CEpOBOAOPOJHOro rasza (T.e. rasa,

cogepxariero 6onee 70% H,S), cnennanbHo npeaHa3HaueHHbBIE WIN TOATOTOBIEHHBIE IS

NPOM3BOJACTBA TSKEIIOW BOJBI IyTEM HCIOIB30BaHUSl Tpolecca OOMEHa BOABI U

CepoBOAOpPOZA. OTU Ta30lyBKHM WIM KOMIIPECCOPBI MMEIOT IPOU3BOJUTENBHOCTS,
3

OpEeBHIIAIIIYI0 WO paBHylo 56 m’/c. (120 000 SCFM) mnpwu aKCryaTaluuud MOJ
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6.3.

6.4.

6.5.

6.6.

6.7.

JaBJICHHEM, TPEBBIMAIMNUM win paBHEIM 1,8 MIla (260 dbyHT/KB. qI0iiM) Ha BXOIE, U
CHa0)XCHBI CATbHUKAMH, YCTOMYMBBIME K Bo3AcHCTBIIO H)S.

AMMI/la‘lHO-BOIIOPOZ[HbIe 00MeHHbIe KOJIOHHDI

AMMUAYHO-BOJIOPOJIHBIC OOMCHHBIC KOJIOHHBI BBICOTOW Ooyiee wWiu paBHOH 35 M
(114,3 pyroB) muamerpom ot 1,5 M (4,9 dpyToB) m0 2,5 M (8,2 PyTOB), KOTOPBIE MOIYT
9KCILIyaTUPOBAThCS IO JaBjcHHeM, mpepbimanmum 15 Mlla (2225 GyHT/KB. moiim),
CIEIMATFHO MPETHA3HAYCHHBIC WM MTOJTOTOBJICHHBIC IS IPOU3BOJICTBA TSHKEIOH BOJIBI
MyTeM HMCIOJb30BaHMs Mpoliecca oOMEHa aMMHaka M BOJOPOAA. DTH KOJIOHHBI UMEHOT
TaK)Ke 10 MEHBIIIEH Mepe OJHO OTOOPTOBAHHOE OCEBOE OTBEPCTHE TOTO XK€ JHMAMETpPa, YTO
U [WIMHIPUYECKas 4YacTh, 4Yepe3 KOTOPYI0 MOTYT BCTaBJSITBCS WJIA BBIHUMATHCS
BHYTPEHHHE YaCTHU KOJIOHHBI.

BHyTpeHHI/Ie YaCTU KOJIOHHBI U CTYIICHYATbI€ HACOCHI

BHyTpeHHUE YacTH KOJIOHHBI U CTYIIEHYAThIE HACOCHI, CIICIIMAJILHO MPEIHa3HAYEHHBIE WU
MOJTrOTOBJICHHBIE I KOJOHH JUIsl MPOU3BOJICTBA TSHKEJIOW BOJABI MYTEM HCIIOIb30BaHUS
mporecca aMMHAYHO-BOJIOPOAHOTO OOMeHa. BHYTpeHHHE YacTH KOJOHHBI BKIIOYAIOT
CIEIMATIbHO TMpEJHAa3HAYEHHbIE KOHTAKTOPhl MEXIY CTYNEHSMH, COACHCTBYIOIINE
TECHOMY KOHTAaKTy Ta3a M >KHIKoCcTU. CTyIleH4YaThle HACOCHI BKIIIOYAIOT CIEIHATBHO
MpEAHAa3HAYEHHBIE MTOIPYKAEMbIE B JKMIKOCTb HACOCHI I UUPKYJISALHAH KUAKOIO aMMHAKa
B Ipe/iesiax 00beMa KOHTaKTOPOB, HAXOSIIUXCS BHYTPH CTYIICHEH KOJIOHH.

YcranoBku AJs KPEeKHHIa aMMHaKa

YCcTaHOBKH Jisi KpEKMHra aMMHaKa, dKCIUTyaTHpyeMble TIO/ JaBJICHUEM, TIPEBBIIIAIONIAM
wm  paBHpiM 3 MIla (450 ¢yHT/KB. qI0HiM), CHENHANbHO TpEAHA3HAYCHHBIE WITH
HOATOTOBJICHHBIE JUIS TPOM3BOACTBA TSDKEJIOW BOJBI ITyTEM HCIIONB30BAHMS IIpOIEecca
M30TOIHOTO0 OOMEHa aMMHaKa ¥ BOJIOPO/IA.

HNudpaxpacHble aHAIM3ATOPHI NOTJIOLIEHUSI

NuppakpacHble aHaIN3aTOpbl  MOTJIOMIEHHS, CIIOCOOHBIE OCYIIECTBIATh —aHAIN3
COOTHOIIICHHSI MEXTy BOJOPOAOM M JICUTEPHEM B peallbHOM MaciTabe BpeMEHH, KOorja
KOHIIEHTpAINK JelTepus paBHbI WK mpeBbimaoT 90%.

Karanutnueckne neuu

Karanurnueckue neuu ajis nepepabOTKU 00OTaIIEHHOTO JIEHTEPUEBOro ra3a B TSKEIIYIO
BOJY, CIIEIMANBHO MPEIHA3HAYCHHBIE WM MTOATOTOBICHHBIE IS MPOM3BOICTBA TSDKEION
BOJIBI ITyTEM HCTIOIB30BAaHUS MIPOIIECCa U30TOTHOTO 0OMEHa aMMHaKa U BOJOPO/Ia.

YcTaHOBKM A1 KOHBEPCHHM YpPaHAa M 000pyd0BaHuUe, CIIEMATBHO NPeIHA3HAYEeHHOe
WJIM TOATOTOBJIEHHOE 151 TOI0

BBOJHOE 3AMEYAHUE

B ycraHoBkax M cucTeMax Al KOHBEPCHHM ypaHa MOXKET OCYIIECTBISTHCS OJHO HIIN
HECKOJIBKO TIPEBPAIEHUH M3 OJHOTO XMMHYECKOTO M30TONa ypaHa B JIPYrod, BKIIIOUAs:
KOHBEPCHIO KOHIIEHTPATOB ypaHoBoil pyasl B UOs, korsepcruo UO; B UO,, KOHBEPCHIO
okucelt ypana B UF; unu UFg, kouBepcuto UF4 B UFs, kouBepcuto UF¢ B UF4, koHBEpCHIO
UF4 B MeTanmnyeckuil ypan u KoHBepcHuio ¢pTopunoB ypana B UO,. MHorue KirodeBbie
KOMITIOHEHTBl 000pYyIOBaHUs YCTAaHOBOK JJsl KOHBEPCHH ypaHa XapaKTepHBI IS
HEKOTOPBIX CEKTOPOB XHMMHYECKOW 00OpabaThIBaromieli MPOMBINTUICHHOCTH. Hampumep,
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7.1.

7.2.

7.3.

74.

BUbl 00OPYIOBaHMsS, MCIOIB3YEMOTO B ATHX HPOLECCaxX, MOTYT BKIIIOYATh: II€YH,
KapycelbHBIE MEYH, PEaKTOPBl C IICEBIOOXKIKEHHBIM CIOEM KaTallu3aTopa, jKapOBbIE
peaxkTopHble OalllHH, >KUAKOCTHBIE UEHTPU(QYTH, AUCTHIUIALIUOHHBIE KOJOHHBI H
KUJIKOCTHO-)KMJKOCTHBIC 3KCTPAaKLUOHHbIE KOJIOHHBL. OIHAaKO HE MHOTME KOMIIOHEHTHI
000pyIOBaHHUS HMMEIOTCS B «TOTOBOM BHIE»; OOJNBIIMHCTBO W3 HHUX [JOJDKHBI OBITH
MOJTOTOBJICHBl COTJIACHO TPEeOOBaHUSAM M cHeUU(UKAIMAM 3aKa3zudka. B HEKOTOpBIX
ciy4dasx TpeOyeTcs Y4YUTHIBaTh CIEHHUATbHBIC MPOEKTHBIE M KOHCTPYKTOPCKHE
0COOCHHOCTH JUTS 3aIUTHl OT arpecCHBHBIX CBONCTB HEKOTOPBIX M3 00pabdaThIBacMBIX
xumuueckux BemectB (HF, Fa, CIF; u ¢ropunst ypana). Hakonen, cieqyer OTMETHTB, YTO
BO BCEX Tpolleccax KOHBEPCHM ypaHa KOMIOHEHTHI O0OpYAOBaHHMS, KOTOPHIE OTACIBHO
CIELMAJIBHO HE MpeHa3HAYeHbl WM MOJATrOTOBJICHBI 11 KOHBEPCUM ypaHa, MOTYT OBITh
00BbEOIUHEHBI B CHUCTEMBI, KOTOpBIC CIEIHMAIbHO MpPEAHA3HAYECHBl MU MOATOTOBJICHBI
JUIs MCTIONIb30BAHUS B LIEJIIX KOHBEPCUH ypaHa.

CrnennajibHO NpeJHA3HAYEHHbIe WJIH NMOATOTOBJIEHHbIE CHCTEMbI JJIS KOHBEPCHH
KOHLIEHTPAaTOB YpaHoBoii pyasl B UO3

[TOACHUTEJIBHOE 3AMEYAHUE

KouBepcust koHIeHTpaToB ypaHoBoi pyasl B UO3; MOXKET OCYIIECTBISATHCSA CHadala
MOCPEJCTBOM PACTBOPEHUS PYIbl B a30THOH KHCIOTE W OKCTPAKIIMUA OYHUIICHHOTO
reKcaruipata ypaHWJIJWHHTPATa C IOMOIIBI0 TAaKOTO PACTBOPUTENsS, KaK TPHOYTHI
(dhocdart. 3aTeM rekcaruapar ypaHuiadaHuTpaTa npeobpasyercs B UO; 1100 MOCpeICTBOM
KOHIICHTpAIlMK W JICHUTpPAIUH, JH00 IOCPEACTBOM HEUTPaIU3alil Ta3000pa3HBIM
aMMHAaKOM JJIs TOJYYCHUS JypaHaTa aMMOHUS € TTOCTIe Iy oIel QritbTparuel, Cykoi u
KaJILIIUHUPOBAHHUEM.

CrenuajabHo NpeaAHaA3HAYCHHbIC UJIH MOATOTOBJICHHbBIC CHCTEMBbI 1JIsd KOHBEPCHH UO0;
B UF6

[NOACHUTEJIBHOE 3AMEYAHUE

Koneepcust UO3 B UFs MOXeT OCYyHIECTBIATHCS HENOCPEACTBEHHO (PTOPUpPOBAHUEM.
s mpouecca TpedyeTcsi HCTOYHHK Ia3000pa3HOro GTopa Win TpexX(TOPUCTOTO XJI0pa.

CrenuajabHo NpeaAHA3HAYCHHbIC UJIH MOATOTOBJICHHbIC CHCTEMBbI 1JIsd KOHBEPCHH UO0;
B UOz

[NTOACHUTEJIBHOE 3AMEYAHUE

Konsepcust UO3 B UO; MOXeT OCYyHIECTBIATHCSA THocpencTBoM BoccTaHoBiaeHHs UOs
ra3o00pa3HbIM KPEKHUHI-aMMHAKOM HJIH BOJIOPOJIOM.

CrenuajabHo NpeaAHa3HAYCHHbIC UJIH MOATOTOBJICHHBIC CHCTEMBbI 1JIsd KOHBEPCHH U0,
B UF4

[NOACHUTEJIBHOE 3AMEYAHUE

Konepcuss UO, B UF4 moxer ocymecTBiaTees mnocpeactBoM peakuun UQO: ¢
ra3000pa3HeM GropucteiM BogopoaoM (HF) npu temmeparype 300-500°C.
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7.5.

7.6.

7.7.

7.8.

CrenuajabHoO IpeAHA3SHAYCHHBbIC WM IIOATOTOBJICHHBIC CUCTEMbI AJIsd KOHBEPCHH UF,4
B UF6

[MTOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UFs B UFs ocymiecTBiaseTcss MOCPENCTBOM 3K30TEPMHUECKON peakiun
c propom B peakrtopHoi Oamne. UFs xoHmeHcupyeTcss W3 ropsuux JETy4yHX TIa30B
HIOCPENICTBOM IIPOITyCKaHUs IIOTOKA I'a3a Yyepe3 XOJIONHYIO JIOBYIIKY, OXJIAXAECHHYIO IO
—10°C. [Insa npouecca TpedyeTcs HCTOUHUK ra3000pa3Horo ¢gropa.

CrennanbHO NpeHa3HAYeHHbIC MM MIOAr0TOBJEeHHbIe cHcTeMbl 118 KonBepeuu UF,
B MCTA/UIMYECKHIl ypaH

[NTOACHUTEJIbHOE 3AMEYAHUE

Konsepcuss UFs B Merajulmyeckuil ypaH OCYIIECTBISIETCS ITOCPEACTBOM  €r0
BOCCTAHOBJICHHSI MaruieM (KpYITHbIE TIAPTHH) FUIM KaJbIiMeM (Malible maptum). Peakrus
OCYIIECTBIISETCS TIPH TeMITepaTypax BhIIe TOUkH IaBieHus ypana (1130°C).

CrnenuajbHO NpeIHA3HAYEeHHbIE WM MOAT0TOBJEHHbIE cHcTeMbI 11t KoHBepcuu UF
B UO;

[NOACHUTEJIBHOE 3AMEYAHUE

Koungepcust UFs B UO2 MOXET OCYIIECTBISITHCS IOCPEACTBOM OJHOTO U3 TPEX MPOLIECCOB.
B nepsom nponiecce UFs BocctanaBnuBaetcs u ruaponusyercs B UO; ¢ UCTIONB30BaHUEM
Bojloposia u mapa. Bo Bropom mporecce UF¢ runponusyercs pacTBOPEHHEM B BOJIE,
JUTSL OCKJICHHSI  JUypaHaTa aMMOHHsI  J00aBiseTcs  aMMHaK, a  JUuypaHar
BoccTaHaBnuBaercsa B UO, Bogoponom npu temneparype 820°C. Ilpu TpeTheM mpoiiecce
ra3zoobpasnbiec UFs, CO, u NH;3 cMeImBaroTCs B BOJIE, OCaXaast ypaHUIKapOOHAT aMMOHUSL.
YpaaunkapOoHaT aMMOHHS CMEIIMBAETCS C TapoOM W BOJIOPOAOM TPH TEMIEpaType
500-600°C s mpomsBoacTBa UO;.

Koneepcuss UFs B UO; dWacto OCYIIECTBISIETCS HA TIEPBOH CTYIIEHW YCTaHOBKH
10 U3rOTOBJICHUIO TOILIUBA.

Cneuna.m;no NpeaHasHA4YCHHbIC UJIH MMOATOTOBJCHHbIC CUCTEMBI IJ11 KOHBEPCUHU UF6
B UF4

[TOACHUTEJIBHOE 3AMEYAHUE

Konsepcust UFs B UF4 ocyiiecTBisieTcst OCpeICTBOM BOCCTAHOBJIEHUS BOJIOPOJIOM.
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