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[ononHuTenbHbIM NpoToKonN K CornaweHnto
mexay Pecnybnunkon AHrona u
MexaoyHapo4HbIM areHTCTBOM NO aTOMHOW
9HEeprum o NPUMeEHEHUN rapaHTn B CBA3MN C
[loroBopoM O HepacnpocTpaHeHNU S4epPHOro
OpYXus

1. Texcr JlonmomautensHoro nporokona k Cormamennto Mexay PecmyOmukoit Anrona' u
MexnyHapoAHBIM areHTCTBOM IO aTOMHOW PHEPrMH O MPUMEHEHUHU TapaHTUH B CBSA3H C
JloroBopoM 0 HEpacHpOCTpPaHEHUHU SACPHOTO OPYXKHS BOCIPOU3BOJUTCS B HACTOSIIEM
TOKyMeHTe aiisi uHbopManuu BceX wieHOoB. CoBeT yNpaBiSIOUMX OJ00pWI HACTOSIIUN

JononuurensHbiii mpotokon 3 mapra 2010 roma. On Obu1 moxnucaH B Bene 28 ampens
2010 rona.

2. B coorBerctBUM cO cTraTbhel 17 JlOMOJHUTENBHOTO MPOTOKOJNA OH BCTYNHUJI B CHUIY
28 anpens 2010 roga mocine ero NOANMCaHUS IPEACTABUTEIIMU AHI0JIbI U ATEHTCTBA.

! Bocipousgeneno B noxymente INFCIRC/800.



INFCIRC/800/Add.1
[Ipunoxxenue

[ononHuTenbHbIN NpoToKon K CornaweHnto
mexay Pecnybnunkon AHrona u
MexoyHapo4HbIM areHTCTBOM MO aTOMHOW
9Heprum o NPMMeHeHUn rapaHTnUn B CBA3N C
[loroBopOM O HepacnpocTpaHeHNU A4epPHOro
OPYXUS

[MPUHUMAA BO BHUMAHMUE, uro Pecniy6nuka Anrona (B majpHEHIlIeM UMEHyeMast
“AHronoi”) u MexayHapoJHOE areHTCTBO IO aTOMHOW SHEpruu (B JalbHEHIIEM UMEHyeMOe
"ArentcTBoM") sBIISItOTCS yyacTHHMKamMu CormiamieHuss O NPUMEHEHWU TapaHTUH B CBSI3H C
JloroBopoM 0O HEpacIpOCTPAHEHHUHU SIEPHOTO  OPYXXUS (B JaJbHEWIIEM HMEHYEeMOro
"CornamienrueM o rapaHTusx"), Koropoe BCTymniio B cuity 28 anpens 2010 roaa;

YUUTBIBAS sxenanue MeEXIyHApOAHOTO COOOMIECTBA emie Ooiee YKPENUTh PEXUM
S7IEPHOTO HEPACIIPOCTPAHEHMS ITyTE€M MOBBILICHUs AEHCTBEHHOCTH U 3(PPEKTUBHOCTU CUCTEMBbI
rapaHTHii AT€HTCTBA;

HATIIOMUHAS, uro AreHTCTBO NpH OCYLIECTBICHHMH TapaHTHH JOJDKHO YUMTHIBAThH
HEOOXOUMOCTh: M30eraTh CO3JaHHs TPEMSITCTBUI SKOHOMHUYECKOMY U TEXHOJIOTUYECKOMY
Pa3BUTUIO AHTOJBl WM MEXIyHApPOIHOMY COTPYIHHUYECTBY B OOJIACTH MHUPHOHW SICPHOM
NESITeTbHOCTH;  COONMIOJAaTh JCHCTBYIOIIUE TOJIOKEHHUSI B OONACTH OXpPaHBI 3I0POBbS,
0e30macHOCTH, (PU3MICCKOH 3aIIUTHI, a TAKXKE IPYTHE ACHCTBYIONIHE TPEOOBaHHS OC30MTaCHOCTH
U TpaBa OTJENBHBIX JIHII; W MPUHUMATH BCE MEPHI 0 3alIUTE KOMMEPUYECKHX, TEXHOTOTHYECKHIX
U TIPOMBIIUICHHBIX CEKPETOB, a TAaKKe IPyrod KOHQHICHIUAIbHOW WH(OpMAIWH, KOTOpas
CTaHOBHTCSI €My U3BECTHOM;

[NIPUHUMAA BO BHUMAHUE, uyro wyactota mNpoBEAEHUST U HWHTEHCHUBHOCTH
MEpPONPUATHH, YKa3aHHBIX B HacTosieM [IpoTokose, OyayT moaaepKuBaThCsi HA MUHUMAJIBEHOM
YpOBHE, COOTBETCTBYIOIIEM II€JH MOBBIIMICHUS JEHCTBEHHOCTH W 3(PEKTUBHOCTU TrapaHTHUH
AreHTCcTBa;

HACTOSAUINM Anrona u AT€HTCTBO COTJIACHIIUCH O HIKECIIC Y OIIEM:



CBs3b MEXY HACTOAIIUM ITPOTOKOJIOM U COT'JIAIIEHUEM O 'APAHTHUAX

Cratbs 1

[omoxxenust Cornamenust 0 TapaHTUAX MPUMEHSIOTCS K HacTosmeMy [IpoTokomy B Toi Mepe,
B KaKOW OHH COOTBETCTBYIOT MOJIOKEHUAM HacTosiero [IlpoTokona u coBMecTUMBI ¢ HUMH. B ciyuae
MPOTHUBOPEYNsT MEXAY TMoyokeHussMU CornalieHuss O TapaHTHSIX W TOJIOKEHUSMH HACTOSIIETO
IIpoTokona npuMeHsIOTCS MOJI0KeHUs HacTosmero [IpoTokona.

HNPEJOCTABJIEHUE NHO®OPMAIIUN

Cratbs 2

a. Axnroma OpeaAOCTaBIIACT AI‘GHTCTBy 3as1BJICHUC, COACPIKALIICC:

)

iii)

vi)

OOmiee onucanue U HHGOPMALIUIO, YKAa3bIBAIOIIYI0 MECTO MPOBEAEHHUS OTHOCSIINXCS
K SJEpHOMY TOIUIMBHOMY UMKIY Hay4YHO-HCCIENIOBAaTENbCKUX M  OIBITHO-
KOHCTPYKTOPCKHX paboT, HEe CBA3AHHBIX C AJEPHBIM MaTE€pPHaOM, OCYIIECTBIISEMBIX
rae-mbo, KOTopble (UHAHCUPYIOTCS, MONYYWIH KOHKPETHOE pa3pelleHHe W
KOHTPOJIUPYIOTCS WU OCYIIECTBIIAIOTCA OT UMEHU AHTOJIBI.

OnpeneneHHyr0 ATEHTCTBOM Ha OCHOBE OXMJAE€MOTO TOBBIIIEHUS JEHCTBEHHOCTH
win 3((EeKTUBHOCTH M COTJIACOBAaHHYIO ¢ AHIONOM MH(OpMAIMIO O Kacarouencs
rapaHTHH 3KCIIyaTallMOHHON JeSTENbHOCTH Ha YCTAHOBKAaX M B MECTaX HaXO0XKJIEHUS
BHE YCTaHOBOK, I'/Ie OOBIYHO UCIIONIL3YETCS SIIEPHBIA MaTeprall.

OOmiee omMcaHMe KaKJIOro 3JaHMsS Ha KaKJIOW INIONAJAKe, BKIIOYas €ro
HCITOJIb30BaHMNE, W, €CIM 3TOT0 HEIOCTATOYHO - OIHMCAHWE €ro COACPKUMOTO. ITO
OIMCaHUE BKJIFOYAET KapTy TAKOH IUTOMAIKH.

Omnwucanue MaciiTada onepaunﬁ A KaXA0ro MeCta HaxXO0XIACHHSA, HMCIOIICTO
OTHOLICHUEC K JCATCIbHOCTH, YKaBaHHOI\/'I B HpI/IHO)KeHI/II/I Ik HaCToALICMY HpOTOKOHy.

HNudopmarnuio, yKa3pIBaIOIIyI0 MECTO HAXOKACHUS, IKCIUTYaTAlIMOHHOE COCTOSHHE U
OLICHOYHBIC TOJIOBbIC MPOM3BOJCTBCHHBIE MOIIMHOCTH YPaHOBBIX pYJHUKOB H
O0OTaTHTENBHBIX YCTAaHOBOK M  TOPHEBBIX OOOTATHUTENBHBIX YCTaHOBOK U
CYIIECTBYIOUIMI TOA0BOM 00BEM MPOM3BOACTBA TAKHX PYAHUKOB M O0OTaTHTEIBHBIX
YCTaHOBOK JJIsi AHTOJIBI B IIEJIOM. AHroJa MpPEJOCTaBIseT MO 3ampocy ATEHTCTBA
JaHHBIC O CYIIECTBYIOIIEM T'OI0BOM 00beMe MPOHU3BOACTBA OTACIHHOTO PyIHUKA HITH
oboratuTensHOM ycTaHOBKH. [lpemocraBieHue 5TON WHpOpManmuu He Tpedyer
BEJICHUS NTOPOOHOTO yueTa IepHOro MaTepHana.

HNuadopMariiio OTHOCHTETHLHO HMCXOJHOTO MaTepualia, KOTOPBIM eIme He JOCTUT
COCTaBa M YHCTOTHI, KOTOPHIE AENAIOT €ro MPUTOIHBIM JJIS M3TOTOBJICHUS TOILIMBA
WIJIA U30TOITHOTO 00O0TaIeHHs, BKIIOYAOIIYIO:

a) KOJIMYECTBA, XMUMUYECKHI COCTaB, WCIOJb30BAHHE WM MPEIIojiaracMoe
HCIIOJIb30BAaHME TAaKOTO MaTrepHhalia, HE3aBUCUMO OT €ro SACpHOTO WIH
HESJIEPHOT'O MCTIOIB30BAHMS, JJIA KaXXIOr0 MECTa HaXOXXICHUS B AHroie, B
KOTOPOM TaKOH MaTepuan NPUCYTCTBYEeT B KOJIHMYECTBAX, MPEBBIIIAIONINX
JIECSITh METPUIECKUX TOHH YpaHa W/WIIN JBAANATh METPHUECKUX TOHH TOPHS,
a JUI IPYTHX MECT HaXOXKJISHHsI C KOIIMYecTBaMu 0oJiee OJJHOW METPHUYECKOM
TOHHBI - O0OIIlee KOJUYECTBO M AHrONbI B IICJIOM, €CIH 3TO 0O0IIee
KOJIMYECTBO IMPEBBIIIACT JECATh METPHUUYSCKUX TOHH ypaHa WM JBajIaTh
METpHUUYECKUX TOHH Topus. llpemocraBiieHue 3Toi MHPOpPMAIUK HE TpeOyeT
BEJICHHA MOJIPOOHOTO ydeTa AepHOr0 MaTepraa;

.



vii)

viii)

b) KOJIMYECTBA, XMMUYECKUN COCTaB M MYyHKT Ha3HAYEHHUS Ka)JOW SKCIIOPTHOM
MOCTaBKH M3 AHTOJIBI TAKOTO MarepHaia [ii KOHKPETHBIX HESJEPHBIX IeJeH
B KOJIMYECTBAX, MMPEBBIIIAIOIINX:

1) JCCATh METPHUYECKMX TOHH YypaHa, WIH IS TOCIEA0BATEeIbHBIX
SKCTOPTHBIX TIOCTABOK ypaHa #3 AHIONBI B OJHO M TO K€
rOCYIapCTBO, KaX/as U3 KOTOPHIX MEHEe JECATH METPHUECKHMX TOHH,
HO CyMMa KOTOPBIX IIPEBBIIIACT AECATh METPHUCCKUX TOHH B TCUCHHE
roua;

2) JBAIATh METPUYCCKUX TOHH TOPHS, WIH JJS TOCICAOBATEIbHBIX
9KCTOPTHBIX TIOCTABOK TOpPHWS ©3 AHIONBI B OJHO H TO K€
rOCyJIapCcTBO, KakKaas W3 KOTOPBIX MEHEe JBAANATH METPHUCCKHX
TOHH, HO CyMMa KOTOpBIX HpeBI)IHIaeT aBaanaTb MeTpI/I'-IeCKI/IX TOHH B
TE€YEHHE Io/a;

C) KOJIMYCCTBA, XAMHYECKUAN COCTaB, MECTO HAXOXACHUA B HACTOALIEC BPEMA U
HCIOJIB30BAaHUC WM MPEANOIaracMoc HCIOJb30BAHUC Ka)I(,HOﬁ I/IMHOpTHOﬁ
IOCTaBKU B AHT 0JIy TaKOIro MaTtepuraja Ajid KOHKPETHBIX HEAACPHBIX neae B
KOJIMYCCTBAX, MPECBLIIITAIONIUX:

1) JIecSITh METPHYECKUX TOHH YpaHa, WIM JJs MOCIeI0BaTebHBIX
MMITOPTHBIX MOCTAaBOK ypaHa B AHIOIy, KaxJaas U3 KOTOPBIX MEHee
JECSITH METPUYECKUX TOHH, HO CyMMa KOTOPBIX IIPEBBIIMIAET AECATH
METPUYECKUX TOHH B TEUEHUE T0J1a;

2) JBAJIATh METPUYSCKUX TOHH TOPHUS, WIH JJS MOCISAOBATEIBHBIX
UMIIOPTHBIX MOCTaBOK TOpHUS B AHTONY, Kaxaas U3 KOTOPBIX MEHEe
JBAIIATH METPUUYECKUX TOHH, HO CYMMa KOTOPBIX TIPEBBHIIIACT
JIBAIIIATh METPUIECKUX TOHH B TEUCHHUE TOJIA;

MpH TOM NOHWMAaHWH, YTO TPEACTaBIeHWE WHGOpPMAIMK O TaKOM Marepuae,
MpeIHa3HAYeHHOM Il HESIIEPHOTO KCIIONb30BaHUs, MOCIE TOTO KaK OH JOCTHTHET
OKOHYATEJILHOU (hOPMBI CBOETO HESJICPHOTO MCIIOJIL30BaHU, HE TpeOyeTCs.

a) WHGOPMAIMIO OTHOCUTEIBHO KOJIMYECTB, BHUJIOB HCIIOJIE30BAHUS M MECT
HAXOXKJCHHUS SIEPHOTO MaTepuana, OCBOOOXKICHHOTO OT TapaHTHH B
COOTBETCTBHHM CO CTaThell 36 CornamieHust 0 TapaHTUsAX;

b) HH()OPMAITIIO OTHOCHTEIFHO KOJWYECTB (KOTOpas MOXKET HMETh (Gopmy
OIICHOK) ¥ BHJIOB HCIIOJNB30BAHUS B KKIOM MECTe HAXOXKACHUS SIEPHOTO
MaTepuana, OCBOOOMXJJICHHOTO OT TapaHTHI B COOTBETCTBUH CO CTaThel 35 b)
CornaimieHusi 0 TapaHTUSAX, HO €II€ HE HAXOJIICroCs B OKOHYATEILHOM
(dbopMe IS HESIICPHOTO HCIOJIL30BaHMS, B KOJIMYECTBAX, IMPEBBIIIAIONIUX
yKkazaHHBIe B cTaThe 36 CornamieHus o rapa"tmsx. IlpemoctaBieHue 3Toit
uHopMaITH He TpeOyeT BeAeHHS OIPOOHOTO yUeTa SASpHOTO MaTeprara.

WNHbopManuio OTHOCHTEIHHO MeECTa HAaxXOXJICHWS WIH JalbHedmeld o0paboTku
OTXOZOB CPEOHETO MM BBICOKOTO YPOBHS AKTUBHOCTH, COIEpPKAIUX ILTYyTOHHMH,
BBICOKOOOOTAIICHHBIH YpaH WM YpaH-233, B OTHOIIEHHH KOTOPBIX IPUMEHEHHE
rapatuii OBUIO TpPEKpamieHO B COOTBETCTBUM co crathed 11 Cormamenus o
rapaatusax. Jisg menn maHHOTO TyHKTA 'manmpHeimmas oOpaboTka" He BKIIOYACT
MEepeynakoBKy OTXOJOB WJIM WX JaJbHEHIIee KOHIUIIMOHUPOBaHHWE, He
MpelyCMaTPHUBAIOIIee pa3/IeIeHUs JIEMEHTOB, ISl XPaHESHUS HITH 3aXOPOHEHMSL.



ix) Craenyrouryto HH(GOPMALHUIO OTHOCUTEIHLHO COTJIACOBAHHOTO OOOPYAOBaHHS U
HESJIEPHOr0 MaTepuaia, nepedncieHHslx B [Ipmioxenun II:

a) MO0 KaXIOW HKCHOPTHOM TOCTaBKE M3 AHTONBI Takoro o0OpyAOBaHUS H
Marepuana: UACHTH(UKAIMS, KOJIUYECTBO, MECTO IIPEAIoIaraeMoro
UCIIOJI30BAHUS B TOCYIapCTBE-IIONyYaTele U JaTa WK B COOTBETCTBYIOIIUX
CIIy4asx OXHJaeMasl 1aTa dKCIIOPTHOM MOCTaBKH;

b) M0 KOHKPETHOMY 3ampocy ATEHTCTBa, NOATBEpKACHHE AHroloM Kak
UMIIOPTUPYIOIMM ~ TOCYJapcTBOM  HMH(OpManmu,  NperocTaBICHHON
ATEHTCTBY B COOTBETCTBUH C ITYHKTOM a) BBIIIIE.

X) OO0mwe TIaHkl Ha TPEACTOSIINN JECATHICTHUH Tepruoa, WMEIONIHE OTHOIICHHE K
Pa3BUTHUIO SIICPHOTO TOIUIMBHOTO IMHUKIA (BKJIIOYAs IIAHUPYEMbIE OTHOCSIIUECS K
SICPHOMY  TOIJIMBHOMY  IMKJIy  HAayYHO-HUCCICIOBATEILCKHE W OIMBITHO-
KOHCTPYKTOPCKHE  pa0OThl), KOrJa OHU YTBEPKICHBI  COOTBETCTBYIOUIMMH
KOMIICTCHTHBIMU OpraHaMu B Amrorte.

AHrONa TmpujiaraeT BCE pa3yMHBIE YCWIHA, C TEeM YTOOBl NPEJOCTaBUTh ATEHTCTBY
CIIEMYIONTY 10 WH(HOPMAIIHIO:

i) of1ee onucaHne U MHHOPMALNIO, YKA3bIBAIOLIYI0 MECTO IPOBEIEHHS OTHOCSAIINXCS K
A0EpHOMY  TOIUIMBHOMY  ILIMKJIY  HAy4YHO-HCCJICAOBATEIbCKMX M ONBITHO-
KOHCTPYKTOPCKHX pa0OT, HE CBS3aHHBIX C SACPHBIM MAaTepHaioM, KOTOpHIC
KOHKPETHO OTHOCATCA K O0OOraiieHuio, IHepepadoTKe SAepHOro TOIUIMBA WU K
00paboTKE OTXOJOB CPENHEr0 WIIM BBICOKOTO YPOBHSI aKTHBHOCTH, COJEpKaIluX
TUTYTOHUH, BEICOKOOOOTAIICHHBIN YpaH Wik ypaH-233, OCyIIeCTBISIEMBIX TIe-Tr00 B
AHrosne, Ho KOTOpble He (PUHAHCUPYIOTCA, HE MOJYYHIN KOHKPETHOI'O pa3pelleHHs
WIN HE KOHTPOJIMPYIOTCSI AHTOJION WIIM HE OCYIIECTBIISIOTCS OT UMEHH AHromsl. Jis
Hend AaHHOTO MyHKTa "oOpaboTka" OTXOJOB CPEOHEr0 WM BBICOKOTO YPOBHS
AKTUBHOCTH HE BKJIIOYAET MEPEyMaKOBKY OTXOJOB MM UX KOHIUIIMOHHUPOBaHHE, HE
MpeaycMaTpHUBaloIee pa3IeieHus SIEMEHTOB, 17151 XPaHEHUS M 3aXOPOHEHHS.

ii) obmiee omucaHWe JACATCIIBHOCTH M CBEACHHS O JIMIE WIM OpraHWu3aIlvH,
OCYIICCTBISIIOIIAX TaKyK JAEATEeIbHOCTh B ONpEICIICHHBIX ATEHTCTBOM MeCcTax
HaXOXJIEHUS 3a TpeaeliaMy IUIOMAAKH, KOTOpPbIe, TI0 MHEHHIO ATEHTCTBAa, MOTIIN OBl
(YHKIIMOHAIBHO  OBITH  CBS3aHBI C  JICATCIBHOCTHIO HAa 3TOM  IUIOINAJKE.
[IpenocraBneHne Takoi HMH(OPMAILMU SBISETCA MPEIMETOM KOHKPETHOIO 3aIrpoca
ArentctBa. OHa MPEAOCTABIAETCS B KOHCYJIBTAIMUA ¢ ATEHTCTBOM U CBOEBPEMEHHO.

ITo 3ampocy ArenTcTBa AHToja JaeT YTOYHEHHUS WJIH Pa3bsCHEHUS JIIO00H WH(pOpMAInU,
NPEAOCTAaBICHHON B COOTBETCTBUM C HacToswmed Crarbei, B TOW CTENEHU, B KOTOPOHU 3TO
MMeeT OTHOIICHUE K IIe]IH TapaHThH.

Cratpa 3

AHroma mpenocraBisieT AreHTCTBY B TeueHue 180 mHeil mocne BCTyIUIEHHS B CHILY
Hacrosimero [IpoTokona HHPOPMAIHIO, 0 KOTOPOM TOBOPHUTCS B CTaThe 2.a.1), iil), 1), V), Vi)
a), vii) M X) ¥ B cTaThe 2.b.1).

AHrona npegocTaBisieT ATEHTCTBY 10 15 Masg KaIoro roja oOHOBICHHYIO HH(pOpMALHUIO, O
KOTOPOM TOBOPUTCS B IYHKTE a. BBIIIE, 33 IIEPHUOJ, OXBATBHIBAIONIMH IPEIIECTBYIOMINI
KaneHaapHeii roa. Ecmu panee mpenocraBieHHas MH(opManms ocTanach 0e3 M3MEHEHUH,
AHrONa yBEAOMIISIET 00 3TOM.



AHTrOJIa TIpeIoCTaBIsAeT ATEHTCTBY 110 15 Mast Kakaoro roja WH(OPMAIIHIO, OTIPEACIICHHYIO B
cTaThe 2.a.vi) b) | ¢), 3a IEpHUO, OXBATHIBAIOIINNA ITPEAIISCTBYIONNH KaJeHIAPHBIN TOI.

AHrona eXeKBapTaJbHO NPEAOCTaBIACT ATEHTCTBY HH(OpMaIMIO, ONpPEICICHHYIO B
cTarbe 2.a.ix) a). OTa nHpOpMaLuUs NPEIOCTABIAECTCS B TEUCHUE MISCTHACCATH THEH Mmocie
OKOHYaHUsI KayKI0TO KBapTaja.

AHTroONMa TpenocTaBsieT ATEHTCTBY HWH(OpPMAIMIO, ONpEACICHHYI0 B cTaThe 2.a.viii), 3a
180 mHE 1O OCYMIECTBIICHUS HanbHeWmed o0paboTku, w 1Mo 15 mMas Kaxaoro roma
uHpopMaIio 00 WM3MEHEHHAX MECT HaxOXJACHWS 32 [ePHOJ, OXBATHIBAIOIIHNA

MIPEIIIeCTBYIOIINN KaJleHJapHBIH IO/,

AHrONa U ATCHTCTBO JIOTOBAPUBAIOTCS O BPEMECHH M 4acTOTE MPEIOCTaBICHUs HH(pOpMAIInH,
OTIPE/ICTICHHON B cTaThe 2.a.11).

AHrONa TpeaocTaBiIseT ATEHTCTBY HWH(pOpMAIIMIO, ONPEACICHHYI0 B cTaThe 2.a.ix) b), B
TEYeHHE MISCTHJICCATH JTHEH MOCIIe TOCTYIUICHHS 3arpoca OT ATEHTCTBA.

I[OHOJIHI/ITEJII;HI»Iﬁ JOCTYII
Cratng 4

HI/I)KCCJ'ICI[yIOLLICG IMPUMECHSCTCA B CBA3KU C OCYHICCTBJIICHUCM AOIOJHUTCIIBHOIO AOCTYyIIa B

COOTBETCTBHUHU CO cTaThel 5 HacTosuero [Iporokona:

a.

ATEHTCTBO HE CTaBUT Il MEXAaHWCTHYECKH WM CHCTEeMaTH4YeCKH IPOBEPATH
nH(pOpMAITHIO, 0 KOTOPO TOBOPHUTCS B CTaThe 2, OMHAKO ATEHTCTBO UMEET NOCTYII K:

1) MO0OMY MECTy HaXOXJIEHHUS, O KOTOPOM TOBOPHUTCS B cTaThe 5.a.1) wim ii), Ha
BEIOOPOYHOII OCHOBE ¢ IIETbI0 OOecHeueHHs YBEPEHHOCTH B OTCYTCTBUH
HE3asBJICHHBIX SICPHOTO MaTepHaia U NesTeIbHOCTH;

i) M000MY MECTY HaXOXKICHHUS, O KOTOPOM TOBOPUTCS B CTaThe 5.b. HIH C., B LENAX
pelIeHus] BOMPOCa, CBSI3aHHOTO C IPABHJIBHOCTBIO W TIOTHOTOW HWH(OpMAIWH,
MPETOCTAaBIEHHOW B COOTBETCTBUU CO CTaThel 2 WM B IENISIX YCTpaHEHUS
HECOOTBETCTBHSA, CBA3aHHOTO C ATOH HH(OpMaLHeH;

1ii) M000MYy MECTY HAaxOXICHHUS, O KOTOPOM TOBOPHUTCS B cTaThe S.a.iil) B TOi
CTETeHH, B KOTOPOH 3TO HEOOXOAMMO ATEHTCTBY JUISl TIOATBEPKACHUS IS Leer
rapaHTUil 3asBJICHUsI AHTOJBI O CTAaTyCe YCTAHOBKH WIJIM MECTa HaXOXKICHUS BHE
YCTaHOBOK, I'JIe paHee OOBIYHO MCIOJIB30BAJICS SACPHBIM MaTepuai, KaK CHATBHIX C
IKCIUTyaTaluH.

1) 3a UCKITFOUYEHUEM CIy4aeB, YKa3aHHBIX B ITYHKTE ii) HIKE, ATEHTCTBO HAIpPaBIseT
AHroIe peBapuTeNsHOE YBEAOMIICHHE O IOCTYTIE TI0 KpaiiHel Mepe 3a 24 yaca;

ii) B OTHOIIICHUU JOCTYIIa K JIOOOMY MECTY Ha IJIOIIAJIKE, KOTOPBIN 3alpamiuBacTcs B
COUYETAaHUHU C TOCEIICHUSAMH IJISi MPOBEPKH HHGPOPMAIMA O KOHCTPYKIIMHM WU C
MHCIIEKIMSAMH JUIS1 CHEUHMAIbHBIX LeJIel MIM OOBIYHBIMU HMHCIIEKIIMSMH Ha 3TOMH
IJIOMAKEe, CPOK TIPEIBAPUTEITHHOTO YBEIOMIICHHSI, €CITH ATEHTCTBO 00paImaeTcs ¢
3armpocoM 00 3TOM, COCTaBisIeT, MO KpalHed Mepe, JBa 4Yaca, OJHAKO B
WCKITIOYHUTEIBHBIX 00CTOSTEIHCTBAX, MOXKET COCTABUTH MEHEE JIBYX YacoB.

[IpeaBapurensHoe yBEIOMIICHHE HAIpPaBISETCS B MUCBMEHHOM BHAE U B HEM KOHKPETHO
YKa3bIBAIOTCS MPUYHHBI OCTYIA U JEATEIHbHOCTh, KOTOPasl JODKHA OBITH OCYIIECTBICHA BO
BpEMsI TaKOTO JIOCTYTIA.



B cnyuae Bompoca WM HECOOTBETCTBUS ATEHTCTBO IMPEAOCTABISET AHIroJie BO3MOXKHOCTh
JIaTh Pa3bsACHEHHE M CIIOCOOCTBOBATH PEIIEHHIO 3TOr0 BOIMpPOCAa WM YCTPAHEHHIO 3TOTO
HECOOTBETCTBHA. Takas BO3MOXHOCTh OyJeT MpPEeIOCTaBIATHCSA IO HAlpaBJICHHS 3ampoca O
JOCTYTIEe, €CIH TOJNBKO ATEHTCTBO HE COYTET, UTO 3ajJepXKa B MPEAOCTABICHUH IOCTYTIA,
BO3MOJKHO, HAHECET yIIepO IeNH, ¢ KOTOPOH 3ampaniiBaeTcs 3TOT HocTyn. B mobom ciydae
ATEHTCTBO HE JleNTaeT KaKuX-THO0 BBIBOJOB B OTHOIIEHWH BOIIPOCA WIIM HECOOTBETCTBHUS 0
TeX Mop, NoKa AHrose He OyJeT IpeoCcTaBIeHa TaKkas BO3MOKHOCTb.

Ecnu ¢ AHrosoi He JOCTUTHYTO MHOM JOTOBOPEHHOCTH, JIOCTYI OCYIIECTBISAETCS TOJBKO B
TEYCHHE OOBIYHOTO PabOYero JHS.

AHroma WMeEeT TPaBO Ha COIMPOBOXKICHUE HWHCIEKTOPOB ATEHTCTBA BO BpeMs JOCTyIa
MIPEACTABUTEISAIMA AHTONBI TPU YCIOBHH, YTO OTO HE 3aJepPKUBACT BBITTOJHCHHE
WHCTIEKTOPaMH CBOMX ()YHKIIHH WJIH WHBIM 00pa3oM He MPEMSITCTBYET STOMY.

Cratpa 5

AHrouna npeocraBiser AreHTCTBY JOCTYII K:
1) M000My MECTY Ha TUIOIIAIKE;

i) Tr000MYy MECTy HAaXOXACHUS, OMNpEACICHHOMY AHrOIOH B COOTBETCTBUH CO
cTarbel 2.a.v)-viii);

1ii) MO00H CHATON € ADKCIUTyaTallid YCTAaHOBKE WM CHSATOMY C OKCIUTyaTalldd MECTy
HaXOXK/ICHUS BHE YCTaHOBOK, Iie paHee 0OBIYHO MCIIOH30BAJICS SACPHBIA MaTepHall.

T000MY MECTy HaxOXKICHHS, ONpeAcICHHOMY AHTOJONW B COOTBETCTBHU CO CTaThel 2.a.i),
cTarbeli 2.a.iv), craTtbei 2.a.ix)b) wiu crtartbeid 2.b., MOMHUMO T€X, O KOTOPHIX TOBOPHUTCS B
MYHKTE a.1) BBIIIE, MIPU YCIOBHH, YTO, €CJTH AHIOJNa HE UMEET BO3MOXKHOCTH TPEIOCTABUTH
Takoil Joctym, AHroja TmpWiaraeT BCE pasyMHbIC YCWIHS Il HE3aMEUIUTEIBHOTO
YJIOBIICTBOPEHUS TPeOOBaHMH ATEHTCTBA C TOMOIIHIO HHBIX CPEJICTB.

Tr000MY MECTY HaXOXICHHS, ONPEACTICHHOMY ATCHTCTBOM, IOMHUMO TE€X MECT HaXOKACHUS, O
KOTOPBIX TOBOPHUTCS B IIYHKTax a. U b. BbIIe, B LENIX 0TOOpa Mpol OKpysKaromeil cpensl B
KOHKPETHOM MECTE HaxOXJAEHUS TMpH YCIOBHHM, YTO, €CIM AHroja He MMEET BO3MOKHOCTH
MPEeJOCTaBUTh TakOW JOCTyN, AHroia mpujaraeT BCe pa3yMHblE YCWIHMS I
HE3aMeJTUTENIFHOTO YAOBICTBOPEHUS TpeOOBaHMH ATEHTCTBA B TPHIIEKAIIUX MecTax
HaXO0KJICHUS WU C TOMOIIBIO HHBIX CPEICTB.

Cratpda 6

IIpu ocymecTBieHnn CcTaThbud 5 ATEHTCTBO MOJXKET BBIMIOJNHATH  CICAYIOIIUE  BHIIBI

JACATCIIBHOCTH

a.

B oTHOMIEHNHU nOCTyna B COOTBETCTBHH CO CTaThel 5.a.1) wiH iii): BU3yanbHOE HaOIIO/ICHUE,
oTOOp TPOO OKpYXKAWIIEH Cpeapl;  UCIOIB30BAHWE YCTPOUMCTB M OOHApyXKEeHHUS W
U3MEpPEHUs paauallii; OIlcYaThIBAHWE W TPUMEHEHHE IPYTUX HWIACHTUDHUITUPYIOMHUX U
YKa3bIBAIOIIMX HA BMEIIATEIbCTBO YCTPOMCTB, ONpEACICHHBIX B JIOMOJHUTEIBHBIX
TIOJIOKEHUSX; U TMPUMEHEHUE JPYIMX OOBEKTUBHBIX MEp, TEXHHUYECKas OCYIICCTBUMOCTH
KOTOPBIX ObIIa TIOATBEp)KICHA W WCIOJIh30BaHWE KOTOPHIX OBLIO coriacoBaHo CoBeToM
ynpaBistomux (B AanpHeiimemM umeHyeMbiM "CoBeToM") M TOCie KOHCYJbTallMA MEXay
ATeHTCTBOM U AHTOJIOA.

B oTHomeHMn mocTyma B COOTBETCTBHM CO CTaTheil 5.a.il): Bu3yalbHOE HaOIIOACHUE;
MOJCYET YUYETHBIX CAMHUI] SIIEPHOTO MaTepHaia; Hepa3pyLlaroe H3MEpPEeHUsI 1 0TOOp mpoo;
UCIIOJIb30BAHUE YCTPOMCTB Uil OOHApY>KEHUA U W3MEPEHUs pajualliy; U3y4eHUE YUETHBIX
JIOKYMEHTOB, KacalolMXCs KOJIMYECTBA, MPOUCXOXKICHUS U pa3MEeLIeHUs] MaTepuaia; oTOop
npo0 OKpyXaromel cpensl; W IMPUMEHEHHE APYTMX OOBEKTHBHBIX MeEp, TeXHHUYEeCKas
OCYILIECTBUMOCTh KOTOPBIX OblIa IOATBEP)KAECHA U HCIOJIL30BAHUE KOTOPBIX OBLIO
cornacoBaHo CoBETOM M MOCII€ KOHCYIbTALUN MKy ATEHTCTBOM U AHTOJIOMN.
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C. B oTHomeHMHM MOCTyIIa B COOTBETCTBHH CO CTaThedl 5.b.: BH3yambHOE HabOmIOMEHHE; 0TOOD
mpo0 OKpYy)KafIel cpenbl; WCIOIb30BAaHUE YCTPOWCTB I OOHAPYKEHHS M W3MEPEeHHS
panuanuy; u3ydeHHe KacalolUXCs TapaHTHH MPOWU3BOICTBEHHBIX U OTIPY30YHBIX YYETHBIX
JOKYMEHTOB; W TIPHUMEHEHHE IPYTuX OOBEKTHBHBIX MeEp, TEXHHYECKas OCYLIECTBUMOCTD
KOTOpBIX OblIa TIOATBEP’KACHA M HCIIONB30BaHUE KOTOPHIX ObLIO coriiacoBaHO COBETOM H
rocyie KOHCYJbTallni MeXy AT€HTCTBOM M AHTOJIOH.

d. B oTHOmEHNN TOCTyNa B COOTBETCTBHH CO CTaThel 5.c.: 0TOOp MPOO OKpY’KAIOMICH Cpeabl U
B ClIydae, €M pe3yJIbTaThl He TIO3BOJISIOT PEUIUTh BOPOC WM YCTPAHUTh HECOOTBETCTBHE B
MeCTe HAaXOXICHHUS, ONPEICICHHOM ATEGHTCTBOM B COOTBETCTBHH CO CTaTheil 5.c.,
HCTIONB30BaHUE B 3TOM MECTE HAaXOXICHHS BU3YallbHOTO HAONIOACHUS, YCTPOWUCTB LIS
OoOHapyXeHHsl M U3MEPEHUs paJualii U MPUMEHEHHE 0 COTJIACOBAaHMIO MEXIY AHIOJOH M
ATEHTCTBOM JIpyTHX OOBEKTHBHBIX MEp.

Crarbs 7

a. ITo mpocsbe AHTONBI ATEHTCTBO W AHTOJIa JIOTOBAPUBAIOTCS B OTHOIICHHUH PETYJIIHPYEMOTO
JOCTya B pamKax Hactosmero IIpoTokoma ¢ Uenpl0 MPemoTBpAIleHUs PACKPBITHS
YYBCTBUTEIILHOW C TOYKH 3PCHHS SACPHOIO PACHpPOCTPAHCHHS WH(POPMAIIMU, BBITIOJHCHHS
TpeOoBaHM 0e30MacHOCTH WM (U3MUECKON 3aIIUTHl WM C LIEJbI0 00eCreueHHs 3allUThl
HaXOMSIICHCS B YaCTHOW COOCTBEHHOCTH WJIM KOMMEPYECKH UyBCTBUTEIbHOW MH(OpMaInu.
Takue TOTOBOPEHHOCTH HE MPEMATCTBYIOT ATEHTCTBY OCYIIECTBIATH AEATEIHHOCTH, KOTOpAst
ABISIETCSI HEOOXOAMMOHN i obecriedeHns yOeIWTeNbHON YBEpEHHOCTH B OTCYTCTBUHU
HE3asBJICHHBIX SJIEPHOTO MarTepualia ¥ JIeATENIbHOCTH B COOTBETCTBYIOIIEM MECTE
HaXOKACHUs, BKJIIOYAs pEIICHHE JI000ro BONpPOCa, OTHOCALIETOCS K IPaBHIBHOCTH H
NOJHOTE WHPOPMALUH, O KOTOPOH TOBOPUTCS B CTAThe 2, WM yCTPaHEHHE HECOOTBETCTBUS,
OTHOCSIIIETOCs K 3TOM HH(pOpManuu.

b. AHrOIa MOXET TpPH TPEIOCTABICHUH WH(POPMAIUHA, O KOTOPOH TOBOPHTCS B CTaThe 2,
nH(POPMUPOBATH ATEHTCTBO O MECTaX Ha IUIOMIA/IKEe FITH B MECTE HaXOXKIEHHs, Ha KOTOPBIX
MOJKET MPUMEHSITHCS PETYITUPYEMBIN JOCTYII.

C. HO BCTYIJICHUA B CUITY JIFOOBIX HeO6XO,E[I/IMBIX ﬂOHOJ’IHI/ITCHLHLIX MOJIOKEHHMIT AHroa MOXKET
HpI/I6CI‘HYTB K pEryjiupOBaHUIO JOCTYyIla B COOTBETCTBUU C MOJIOKCHUAMU ITYHKTA 4. BBIIIC.

Cratpga 8

Huuro B HacTosiem [IpoTokose He MpenaTcTByeT AHroJie MpeloCTaBIiATh ATEHTCTBY JIOCTYI
K MeCcTaM HaxXO)XIEHHUS B JOTOJHEHHE K TeM, O KOTOPBIX TOBOPUTCS B CTaThsiX 5 W 9, WM MPOCHUTH
ATEHTCTBO O MPOBEJCHUHN JEATEIFHOCTH 0 MMPOBEPKE B KOHKPETHOM MECTE HaXOXKJeHHUS. ATEHTCTBO
HE3aMEeIUTENIBHO MPUIIATaeT BCE PA3yMHBIE YCUINS JIJIsl OCYLIECTBICHUS ACHCTBUI B COOTBETCTBUU C
TaKoW Mpocb0oH.

Cratpsg 9

AHTONa TpenocTaBisieT ATEHTCTBY JOCTYII K MeCTaM HaxOXJAEHHUS, OIpeleIeHHbIM
AreHTCTBOM TSI 0TOOpa TIPOO OKPY’KAIOIMIECH Cpellbl HAa OOIIMPHON TEPPUTOPHH, TIPU YCIOBHH, UTO
ecni AHroja HE MMEeT BO3MOXKHOCTH IIPENOCTaBHTh TaKOH JOCTYI, TO AHTOJa TpWiIaraer Bce
pasyMHble YCWIHS JJisS YJIOBICTBOPEHHS TpeOOBaHM ATEHTCTBA B albTCPHATHBHBIX MeECTax
HAXOXKJICHUS. ATCHTCTBO HE 3alpallliBaeT TaKoW JOCTYII IO TEX MOp, MoKa 0TOOP MPoO OKpYKaIoIIeH
cpenbl Ha OOIIMPHOM TEPPUTOPUH U MPOLICTYPHEIE MEPHI sl €T0 MPpoBeaACHUs He 0100peHs CoBeToM
Y HE MPOBEJICHbl KOHCYJIbTAlUU MEXTY ATEHTCTBOM U AHTOJIOH.



Cratps 10
ATeHTCTBO HH(POPMHPYET AHTOITY O:

a. HedrenbHOCTH, OCYIIECTBIEHHON B paMKax Hactosuero IIporokosna, BKiroyas AeAT€IbHOCTD
B OTHOIIEHUHU JIOOBIX BOMPOCOB WM HECOOTBETCTBHM, KOTOpHIE ATEHTCTBO IOBEIIO MO
CBeNleHUsT AHTOJBI, B TIpeenax MIECTHICCATH JHEH MOCie OCYIIEeCTBICHUSI ATEHTCTBOM 3TOU
e TEILHOCTH.

b. Pesysnbrarax nesTeNbHOCTH B OTHOIICHUH JIFOOBIX BOIPOCOB HJIM HECOOTBETCTBUH, KOTOPHIC
ATEHTCTBO JOBEJIO IO CBEICHUS AHTOJBI, TI0O BO3MOXKHOCTH CKOpee, HO B JIOOOM CiTydac B
TEYEeHHE TPUALATH JHEH MOoCie MoTydeHUs] ATEHTCTBOM 3THUX Pe3yJIbTaToB.

C. BBIBOIL&X, KOTOpPBIE OHO CACIAJIO B PEIYJIbTATE CBOEH OEATENHPHOCTH B COOTBETCTBHH C
HaCTOAIIUM HpOTOKOJ’IOM. Taxue BBIBOIBI IpeaAOCTABIIAOTCA CKECTOAHO.

HA3ZHAYEHUE UHCHHEKTOPOB ATEHTCTBA
Cratpa 11

a. 1) I'enepanpHblil qupexTop yBemomisieT AHromy o0 yTBepxkaeHuun CoBeToM Jr000TO
JTOJDKHOCTHOTO JIMIIa ATEHTCTBA B KadecTBE HHCIEKTOpa MO TrapaHTusiM. Ecmm
AHrona He wusBemiaeT [ eHEpaJbHOIO IUPEKTOpa O CBOEM OTKJIOHEHHH TaKOTO
JOJDKHOCTHOTO JIMIA KaK MHCIIEKTOpa Uil AHTOJIBI B TEYEHUE TPEX MECSIEB I0Cie
MOJy4YeHus] yBeAoMIleHHs 00 yTBepskaeHud COBETOM, HHCIEKTOP, O KOTOPOM TaKUM
obOpa3oM yBenomMieHa AHT0JIa, CYNTAETCS Ha3HAYCHHBIM B AHTOIY;

ii) ['enepanbHBIN AUPEKTOD, NEHCTBYS B OTBET HAa MPOCHOY AHTOJIBI WIIM IO COOCTBEHHOM
WHUIMATHUBE, He3aMeATUTeNbHO HH(popMupyeT AHTomy o0 OT3bIBE Ha3HAYeHHS
T:000T0 JOIDKHOCTHOTO JINI[A B KAYECTBE HHCIEKTOPA AJIsI AHTOJIBI.

b. YBenomieHue, 0 KOTOPOM TOBOPHUTCS B IIYHKTE a. BBINIE, CUUTACTCS MOITYYECHHBIM AHTOJION
yepe3 ceMb IHEH Toclie JaThl HampaBlieHHsS ATEHTCTBOM TaKOTO YBEAOMJICHUS AHTroe
3aKa3HON KOPPECTIOHAEHIIUEH.

BU3bI
Cratbsa 12

AHrona npu He0OXOJUMOCTH B TEUEHHE OJHOTO MECSIA MOCTe MOyYeHHUs 3ampoca 00 3ToM
MPEJOCTaBIsIeT YyKa3aHHOMY B TaKOM 3alpoce Ha3HAYeHHOMY WHCIIEKTOPY COOTBETCTBYIOLIHE
MHOTOKpATHBIE BBE3/IHBIC/BBIC3THBIC W/WIM TpPAH3UTHBIE BH3BI, YTOOBl OOECHEUUTH HHCIEKTOPY
BO3MOXKHOCTb BhE3/1a M MPEObIBAHUS HA TEPPUTOPHU AHTOJIBI B IEIISIX BBITIONHEHHS ero/ee (QyHKIIHH.
JIroOble 3ampolIeHHbIE BU3bl JCHCTBUTENIFHBI HE MEHEE OJHOTO Ioja U B ciydae HEOOXOAMMOCTH
BO300HOBIIAIOTCS HA IIEPHOA Ha3HAYCHHS UHCIIEKTOPa B AHIOY.

JOITOJIHUTEJIBHBIE ITOJOKEHUSA
Cratps 13

a. B Tex Cllydadax, Korjga Anrona wim AreHTCTBO YKa3bIBarOT Ha HGOGXOZ{I/IMOCTB OIpeaACInTb B
I[OHOJ'IHI/ITCJ'IBHBIX ITOJIOKCHUAX, KaKUM O6p8.30M CJICOAYET NPUMEHATE MEPHBI, U3JIOKCHHBIC B
HaCTOAIICM HpOTOKOJ’IG, Anroma m ATCEHTCTBO COIJIaCOBBIBAIOT TaKHE HOHOJ’IHHTeJ’ILHBIC
MNOJOKEHUA B TCUCHUEC OCBAHOCTA ,Z[Heﬁ ocJjie BCTYIUICHHUA B CHUIIY HACTOALICTO HpOTOKOJIa
WJik, B TCX ClIy4dasaX, KOrja yKasaHuec Ha H€O6X0,£[I/IMOCTL TaKHuX ﬂOHOHHI/ITGHLHHX MOJIOKCHUHI
JacTCs IIOCJIE€ BCTYIUICHHSA B CHUIIY HACTOSIICTO HpOTOKOHa, - B TCUYCHHC JACBAHOCTA I[Hefl
IMOCJIC JAThl TAKOI'O YKa3aHUs.



Jlo BCTyIICHUS B CHIIY JIOOBIX HEOOXOMUMBIX JIOTIOTHUTENBHBIX TOJOKEHUNH ATEHTCTBO
MMEeT MPaBoO MPUMEHSATh MEPHI, U3JI0KEHHBIE B HacTosAmeM [IpoTokore.

CUCTEMBI CBA3N
Cratbsa 14

AHroNa nmaer paspelieHne ATeHTCTBY CBOOOJHO HCIONB30BAaTh IS CITY:KEOHBIX Ileeit
CHUCTEMBI CBSI3M MEXJy MHCIekTopamu AreHTcTBa B AHroine u lleHTpanbHBIMU
yUpeXIeHUsIMIH ~ AreHTCTBa wW/miu PernmoHampHBIMEH  OIOpO, BKIIOYas Tepenady B
HEaBTOHOMHOM WJIM aBTOHOMHOM peXuMe HH(pOpMAannu, TMOCTYMAKUIed OT YCTPOMCTB
ATEHTCTBa AJisl COXpaHEHUs W/WiIM HaONIONeHHWS WM Ul W3MEpeHHid, W oOecredynBaeT
3alIUTy TaKOW CBS3M.  ATEHTCTBO TOCIE KOHCYNbTalMH ¢ AHrojJoH HMeEeT MpaBo
HCIIO0JIb30BAaTh YCTAHOBJICHHBIC HA MCKIYHAPOJHOM YPOBHC CUCTCMbI HpHMOfI CBsI3U, BKJIIFOYas
CIIyTHUKOBBIE CHCTEMBI W JAPYTHE BHIBI JalbHEH CBsI3M, HE Hcmoib3yeMbie B Anrone. [lo
mpock0e AHTONBI Wi ATEHTCTBA MOJPOOHOCTH, KaCaOIIUECs OCYIIECTBIECHHUS 3TOTO IMyHKTA
B OTHONIICHWW Tiepefadyd B HEAaBTOHOMHOM HIIM aBTOHOMHOM peXuMe HH(popManuy,
NOCTYMNAIOIEel OT YCTPOWCTB ATCGHTCTBAa AJISl COXPAaHCHMs W/WMIM HaONIONEHHS WIW IS
U3MEpEeHHH, ONpeAeISIIoTCs B JIOMOTHUTENBHBIX MOJI0KEHUSX.

[Ipu ycraHOBIIEHUM CBS3H U Tiepenade HHPOPMAIIH, KaK TO MpelyCMaTPUBACTCS B IYHKTE a.
BBILIIE, HAUIEKAIMM OOpa30M YUYHUTHIBAETCS HEOOXOIUMOCTh OOECIIEUYEHUS! 3alIUThI
uH(QOPMAINHY, SBIAIOMIEHCS 00BEKTOM COOCTBEHHOCTH, MJIM KOMMEPYECKH UyBCTBUTEIBHOM
uHQOpMaMM HIM TOW HMH(POPMALUU O KOHCTPYKLHMH, KOTOPYIO AHrOla cyuTaeT o0co0o
qyBCTBUTEJILHOM.

3AIUTA KOHOUJIEHIMAJTBHON WH®OPMALIMHA

Cratpg 15

ATEHTCTBO TIOIACPKUBAET CTPOTHH pexuM obecriedeHus HS(P(OEKTUBHON 3aIlWTHl  OT
PaCKpPBITHSI KOMMEPYECKHX, TEXHOJOTHUYECKHMX W TIPOMBIIUICHHBIX CEKPETOB W JIPYroi
KOH(UJICHIIUAIBHON MH(POPMAIMK, KOTOPHIC CTAHOBATCS €My H3BECTHBIMH, BKJIIOYAs TAKYHO
WHGOpPMAIIMIO, KOTOpas CTAHOBHUTCS W3BECTHOM ATEHTCTBY B XOJ€ OCYIICCTBICHHS
Hacrosero [Iporokona.

PC)KI/IM, O KOTOPOM TOBOPHUTCSA B ITYHKTC a. BBIIIC, BKIOYACT, B YAaCTHOCTHU, ITOJIOXKCHUS,
OTHOCAIIHCCA K:

1) oOImMM TPUHIUIIAM ¥ CBSI3aHHBIM C HHMH MepaM 10 OOpalleHHI0 C
KOH(pUICHIUATFHON HH(pOpMaLneii;

ii) YCIIOBUSIM ~ HaliMa  TepcoHalla, KacalolIUMCsl  3allUThl  KOH(UIACHIUATBHON
UHQOPMAITHH;

1ii) mporeaypaM B ClIydasX HApyIICHWH W TPEANojaraéMbIX — HapyIICHHH
KOH(HICHITHATHHOCTH.

PexxuM, O KOTOpOM TOBOPUTCSI B IYHKTE . BBIIE, YTBEPKOACTCS M MEPUOIUUYECKH
paccmatpuBaetca CoBETOM.



INPHUJIOKEHHUA

Cratpsa 16

Ilpunoxenuss Kk HacTosmeMmy I[IpOTOKOMy SBISIOTCS €ro HEOThEMJIEMOW dYacThio.  3a
UCKIIIOUCHUEM LieNiel BHeceHusi mompaBok B [lpunoxenus, tepmun "[IpoTtokon", kak oH
ynoTpeOisieTcsi B HAcTOsILEM NOKyMeHTe, o3HadaeT llporokon u Ilpunoxenus, BmecTe
B3SITHIE.

B nepedens BUIOB eATENBHOCTH, yKa3aHHBIX B [Ipunoxxenun I, u mepedens 000pyaoBaHUS U
MaTepuana, ykasaHHbIXx B Ilpmnoxkenuu I, CoBeroM MOTyT BHOCHUTBHCS TOMPAaBKH IO
pekoMeHaanuu co3nanaoit CoBeToM paboueil TPyl SKCIIEPTOB OTKPHITOTO cocTaBa. Jlrobas
Takas IOINpaBKa BCTYIAET B CUITy 4epe3 YeThIpe MecALa nocie ee nNpuHATHS COBETOM.

BCTYIIVIEHME B CHJ1Y
Cratpsa 17

Hacrosmuii [TpoToKos BCTYMaeT B CHITY MOCJE €r0 MOAMUCAHUS TIPEICTABUTEIIMU AHIOIBI U
ArentctBa. ['eHepaNbHBI IUPEKTOP HE3aMEUIMTEIFHO HHGOPMHPYET BCE TOCYIapCTBa -
4YIeHbl ATEHTCTBA O IIOOOM 3asBICHHM O NpHUMEHeHuHn Hactosmero I[IpoTokona Ha
BPEMEHHOI OCHOBE U O €0 BCTYIUICHHUU B CHITY.

OIIPEJEJIEHUSA
Cratpsa 18

Hns ueneit nacrosimero Ilporokona:

OTHOCS[H_II/ICCH K AACPHOMY TOIUNIMBHOMY IIMKIY HAYYHO-HCCJICIAOBATCIBCKHUC H OIBITHO-
KOHCTPYKTOPCKHE Da60TBI O3HAYarT HACATCIBHOCTb, KOTOpAasd KOHKPETHO OTHOCUTCA K
J'IIO6OMy ACIICKTY paSpa60TKI/I nponecca i CUCTEMbI 000ro0 U3 CJICAYIOLICTO:

- KOHBEPCHU SIICPHOTO MaTepHala,
- o0oraieHus sSIepHOro MaTepraa,
- W3TOTOBJICHUS SIIEPHOTO TOILINBA,
- PEaKTopoB,

- KPUTHYECKUX COOPOK,

- nepepaboTKH SAepHOTO TOIUIUBA,

- 00paboTKH (HE BKJIIOYAs TNEPEYNMaKOBKM WIH KOHJAMIMOHHPOBAHUS, HE
MPEeIyCMaTPUBAIOIIET0  pasfeieHusl DJIEMEHTOB, [UISI XpaHEHHs WIH
3aXOpOHEHUS) OTXOJOB CPETHETO WU BBICOKOTO YPOBHS AaKTHBHOCTH,
coJiep KaluXx TUTYTOHHH, BRICOKOOOOTAICHHBIA ypaH WK ypaH-233,

HO HE BKIIIOYAIOT JICATEIBHOCTh, OTHOCSIIYIOCS K TEOPETHYECKUM WK (PyHTaMEHTAIbHBIM
HAyYHBIM HUCCIIEJOBAHUSAM WU K HAYYHO-HCCIEIOBATEILCKUM H ONBITHO-KOHCTPYKTOPCKHM
paboTtaM 1O  NPOMBIIUICHHBIM  NPUMEHCHUSAM  PaJUOU30TONOB,  MEIAWIIMHCKHM,
TUAPOJIOTHYECKIM U CEIbCKOXO3SHUCTBEHHBIM MPUMEHCHUAM, W3YUYEHUIO IMOCIEICTBUN IJIs
3I0POBBSI U OKPY’KAOIIEH CPEeIBI U IO YCOBEPIIICHCTBOBAHUIO TEXHUUECKOTO 00CTyKUBAHUSI.

[lnomasnka o3Ha4aeT TEPPUTOPHIO, TPAHMIBI KOTOPOHW ONpeAeieHbl AHrojod B
COOTBETCTBYIOIIEH HH(POPMALUN O KOHCTPYKIHHM YCTaHOBKH, BKJIIOYas OCTaHOBJICHHYIO
YCTaHOBKY, a TAaK)Ke€ B COOTBETCTBYIOIIEH MH(DOpMAIMK 0 MECTE HAXOXIAEHHsI BHE YCTaHOBOK,
rae oOBIYHO HMCIOJB3YETCS SIICPHBIA MaTepual, BKI0UYas 3aKPHITOE MECTO HaXOXKACHUS BHE
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YCTAHOBOK, I OOBIYHO HCIOJNB30BAJICSA SACPHBIA MaTepuan (KOTOphIE OTPaHUYHBAIOTCS
MECTaMH HaXOXKACHHUA, TI€ UMEIOTCS TopsAYde KaMepbl WM OCYIECTBISIIACh AESTEIbHOCTD,
CBsI3aHHAs C KOHBEpCUeH, oOorameHueM, HM3TOTOBJICHHEM WM TepepaboTKoil TOIUIMBA).
[Inomanka BKIIOYAET TAKKE BCE OOBEKTHI, COBMECTHO PAa3MEIICHHBIC C YIOMSHYTHIMH BBILIE
YCTAaHOBKOM WJIM MECTOM HAaxXOXXIEHHSA, C LEJbI0 IPENOCTABICHUS MJIN HCIOJb30BaHUS
CYIIECTBEHHBIX CpEJICTB oOecreueHus, BKJIIOYas:  ropsdhe Kamepbl OIS 00paboTKH
00JIy4eHHBIX MaTepHalioB, HE COAEPKAIINX SACPHBIH MaTepuall; yCTAaHOBKU IJsI 00paboTKH,
XpaHEHUs M 3aXOpOHEHHs OTXOJOB;, a TakXKe 3JaHHsA, CBA3aHHBIE C COTJIACOBAaHHBIMHU
npeAMEeTaMH, ONpeAeICHHBIMU AHTOJION B COOTBETCTBUH CO CTaTheH 2.a.1v) BBIIIIE.

Cusaras ¢ OKCILTyaTalliy YCTAHOBKA HJIM CHATOC C JKCIUIyaTallkk MCECTO HAXOXKJICHHA BHE

YCTaHOBOK O3HAYalT OOBEKT MM MECTO HAXOXJICHUS, Ha KOTOPBIX JEMOHTHPOBAHBI WU
cleNlaHbl HEMPHUTOJHBIMUA K JKCIUTyaTalldd OCTaBIIMECS KOHCTPYKIMU M O0OpYIOBaHUE,
BakHbIE N7 ee(ero) MCIOJb30BaHMs, TaK YTO OHA(OHO) HE HWCHOJB3yeTCs I XpaHCHHS
SIIEPHOTO MaTepualla M HE MOXET Jajiee HCIOJb30BaThCHA IS OOpalieHUus C SACPHBIM
MaTepHaioM, ero 00pabOTKH WK UCTIONb30BaHHS.

OcTaHoBIICHHAS YCTAaHOBKA MJIM 3aKpPbITOC MCECTO HAXOXKIACHHA BHC YCTAHOBOK O3HA4YaroT

00BEKT WJIM MECTO HaXOXIEHHS, SKCIUTyaTalus KOTOPbIX MpeKpalieHa U U3 KOTOPBIX U3BST
SIIEPHBIA MaTepHall, HO KOTOPBIE HE CHATHI € IKCIUIYaTalllH.

BricokooboralieHHbIi ypaH 03HayaeT ypaH ¢ o0orameHrueM o u3oromy ypaH-235 20% wunu
BBIIIIE.

OT160p npob oKpy*karoliel Cpeibl B KOHKPETHOM MECTE HAaXOXJICHUS 03Ha4aeT OTOOp Ipod

OKpy>Karoleil cpeapl (HarmpuMep, BO3AyXa, BOABI, PACTUTEIBHOCTH, ITOYBBI, 3arpsS3HEHUI) B
OTIpENeICHHOM ATEHTCTBOM MECTE HaXOXKICHHS M HETOCPEICTBEHHOW OJIM30CTH OT HETO C
LENbI0 CONEHCTBHS ATEHTCTBY B IOJTOTOBKE BBIBOJIOB 00 OTCYTCTBHHM HE3asBJICHHBIX
AEpHOT0 MaTepuaa WiH SACPHOI AesITETbHOCTH B TOM ONPEAEICHHOM MECTe HaXOXKICHUS.

Ot0op mnpo6 okpyxkarouiel cpeabl Ha OOMMPHON TEPPUTOPUH O3HAYaeT OTOOp mpod
OKpY’Karomiel cpeqsl (Hampumep, BO3AyXa, BOJBI, PACTUTEIHLHOCTH, TIOYBHI, 3arps3HCHUI) B

psifie ONpEeNeNeHHBIX ATEHTCTBOM MECT HaXOXKIEHHWS C IENbI0 COAEHCTBUS ATEHTCTBY B
MOJTOTOBKE BBIBOJOB OO0 OTCYTCTBHM HE3asBICHHBIX SICPHOIO MaTepHala HIU SACPHOH
JIESTeIbHOCTH Ha OOIIMPHOMN TepPUTOPHH.

SlnepHbIii MaTepHall COTJIACHO OTpEeAeNICHHI0, TaHHOMY B cTaThe XX YCTaBa, 03HadaeT J000H
WCXOOHBI MaTepuan WM J000H CrIenuanbHBI pacHICIUIONIMKACS MaTepual. TepMHuH

"HCXOMHBIN MaTepuan" He JODKEH TOJKOBATHCSA KaK MPUMEHSIONIUHCS K pyAe WIX OTXOIam
pynsl.  Jlroboe ompenenenne, nanHoe CoBEeTOM B COOTBETCTBHM cO cTatbeld XX VYcrama
ATreHTCTBa MMOCHEe BCTYIUICHUS B cuily HacTosiero [IpoTokona, KOTOpoe pacuIupsieT CIHCOK
MaTepHaliOB, CUUTAIOIIUXCS UCXOTHBIM MAaTEpUaIoOM WU CIEIHATBHBIM PACIICTIISIONIAMCS
MaTepualioM, BCTYIIAeT B CHIy B COOTBETCTBMHU C HacTOSIMM [IpoTOKOIOM TONBKO TOCHE
MPUHATUSA AHTOJIOMN.
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1. YcTraHoBKa O3HAYAET:

1) peakTop, KPUTHIECKYI0 COOpPKY, 3aBOJ 0 KOHBEPCHH, 3aBOJ II0 H3TOTOBJICHHIO,
nepepabaThIBAIONIY0 YCTAaHOBKY, YCTAaHOBKY JUIS Pa3/ICJICHUS W30TOMOB WM
OTJICNIPHOC XPAHWJIMIIIES; HJTH

ii) m000€ MECTO HaXOXKICHHS, TAe OOBIYHO HWCIIONB3YeTCs SACPHBIA Marephal B
KOJIMYECTBAX, MPEBBIIIAOIINAX OAWH 3(P(DEKTUBHBIA KUIOTPaMM.

J- Mecto Hax0k/ICHHs BHE YCTAaHOBOK O3HAYAET JIF000H 00BEKT WU JII000e MECTO HAXOXKICHUS,
KOTOpBIE HE SIBISIOTCS YCTAHOBKOW, W TZle OOBIYHO HWCIIONB3YETCS SACPHBIA MaTephall B
KOJIMYECTBAX, PABHBIX OAHOMY 3((H)EKTUBHOMY KUJIOTPAMMY WIIH MEHEE.

COBEPHIEHO B Bene 28 anpens 2010 roga B IByX 3K3eMIUISIpaX HA aHTIIMACKOM SI3bIKE.

3a PECIIYBJIMKY AHI'OJIA 3a MEXIYHAPOJHOE ATEHTCTBO
10 ATOMHOUM SHEPI'MU:

(moamuce) (monmuck)

Ounenuno Jloit nu Xecyc dureitpeno IOkust Amano

TTocTostHHBINM pEACTaBUTEIND I'eHepanbHbIi TUPEKTOP

Amnrounsl npu MAI'ATO
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iii)

vi)

vii)

viii)

I[MTPHUJIOXKEHUE I

MNEPEYEHb BUAOB AEATEJIBHOCTH, O KOTOPBIX TOBOPUTCA
B CTATEBE 2.a.iv) HACTOALIEI'O ITPOTOKOJIA
UzroroBnenne poTopHbIX TPyO A1 HEHTpUQYT I cOOpKa ra30BbIX HEHTPUDYT.

PoTopHble TpyObl Ui HEHTpU(YT 03HAYAIOT TOHKOCTCHHBIC IMJIMHAPHI, OMUCAHUE KOTOPBIX
npuBeaeHo B pasaene 5.1.1 b) Ipunoxenns I1.

la3oBbIe HEHTPUGYIH 03HAYAIOT IEHTPU(YTH, OMUCAHUE KOTOPHIX NMPHBEJCHO BO BBOJAHOM
3aMeuaHuu K pazaeny 5.1 [punoxenus I1.

Usrorosnenne nudPpy3noHHBIX OapbepoB.

Juddysuonnsie Gapbepbl O3HAYAIOT TOHKUE IOPUCTBIE (QHUIBTPHI, OIUCAHHUE KOTOPBIX
npuBeaeHo B pazaene 5.3.1 a) [Ipunoxenus 11.

W3zroroBnenne wim c6opka CUCTEM, HCTIOIB3YIOIMINX JIa3€PHI.

CucTeMbl, WCHONB3VIONINE JIa3ephl, O3HAYAIOT CHCTEMBI, BKIIOYAIONIUE TE MPEIMETHI,
ONMCaHue KOTOPbIX NpuBeaeHo B paznene 5.7 [Ipunoxenus I1.

H3roroBienue nim c60p1<a QJICKTPOMAIrHUTHBIX CCIIAPaTOPOB U30TOIIOB.

DJEeKTPOMarHUTHEIC cenapaTopbl H30TONOB 03HAYAIOT TE MPEIMETHI, O KOTOPBIX TOBOPUTCS B
paszene 5.9.1 [punoxenus Il 1 KoTopeie conep aT UCTOYHUKA MOHOB, ONMMCAHUE KOTOPBIX
npuBeneHo B pazzaene 5.9.1 a) [punoxenus 11.

W3zroroenenue uiny cOopka KOJIOHH UM SKCTPAKIIMOHHOTO 000pY10BaHUs.

KoJtoHHBI MM 2KCTPAKITMOHHOE 000PYIOBAHHE 03HAYAIOT T€ MPEIMETHI, OMMHCAHNE KOTOPHIX
MpHUBEAEHO B pa3aenax 5.6.1, 5.6.2,5.6.3, 5.6.5, 5.6.6, 5.6.7 u 5.6.8 Ilpunoxenus 1.

W3roToBicHHE pPa3[eIUTEIBHBIX COMEN HJIM BHXPEBBIX TPYOOK Ui adpOJMHAMUYECKOTO
oOoralieHus.

PasnenuTenbHble comla WM BHXPEBbIE TPYOKH JUIS adpOJMHAMHYECKOrO OOOTralieHus
03HAYalT pasJeNuTe]bHbIC COIUIAa M BUXPEBBIE TPYOKM, ONHMCAaHHE KOTOPBIX MPHUBEACHO
COOTBETCTBEHHO B pazzaenax 5.5.1 u 5.5.2 [Ipunoxenus 11.

W3zrorosnenre mwim cbopka CUCTEM reHepallii YPaHOBOU ILIa3MBbl.

CucteMbl TI'eHEpaluy YPAaHOBOW IIa3Mbl O3HAYAIOT CHUCTEMBI IS TEHEpallud YpaHOBOH
TUTa3MBbl, OUCaHNEe KOTOPBIX MpuBeeHo B pazaene 5.8.3 [Ipunoxenus I1.

WsroroBnenne MUpKOHUEBBIX TPYO.

llupkoHueBbie TPYOBI O3HAYAIOT TPYOBI, ONKCAaHWE KOTOPBHIX TPUBEACHO B paszmene 1.6
IIpunoxenus I1.

HpOI/IBBOZ[CTBO WJIN MOBBIIIEHHUE Ka4eCTBa THKEIION BOJbI UJIA )IeﬁTepHH.

Tsoxenmasi Boa WU ACHTEpUN O3HAYAIOT NEHTEPHH, TSOKETYH0 BOAY (OKCHI ACHTEepHs) U
mo0oe Ipyroe COeIWHEHHE JeUTepHs, B KOTOPOM OTHOIICHHWE YHCIIa aTOMOB JEHTEpUs K
YHUCILy aTOMOB Bojopoaa mpesbimaet 1:5000.




xi)

Xii)

xiii)

Xiv)

XV)

Uzrorosnenue rpaduta AEpHOI YUCTOTHI.

[padur snepHOW YHMCTOTBHI O3HA4YaeT TpaduT, YpOBEHb UYUCTOTHI KOTOPOTO BHINIE, YEM
5 MUJUTHOHHBIX YacTeil GOPHOro SKBMBAJIEHTA, @ IIOTHOCTH MpeBbimaetT 1,50 r/cm’.

M3roToBieHre KOHTCHHEPOB Il 00IYYEHHOTO TOTIINBA.

KOHTeﬁHCD JJIA 06J'IVLIGHHOFO TOIUIMBA O3HAYACT €MKOCTb MAJId NMEPCBO3KU W/WIn XpaHCHUA
o6nyquH0ro TOIIMBA, 06CCH6‘II/IBaIOH.IYIO XUMUYCCKYHO, TCIUIOBYHO W PaAWaAlIMOHHYIO
3allUTy, a TAKXXC OTBOJ TCILJIa pacniaa BO BpEeMA NEPEMCUICHN A, IEPCBO3KU U XPAHCHU.

M3roroBneHne peakTOPHBIX YIPABISIIOLIUX CTEPKHEH.

PeaKTO[!HBIe YHOpaBJIAIOMUEC_CTCPKHU O3HAYAIOT CTCPIKHU, OIIMCAHUC KOTOPLIX IMPUBEACHO B
paznene 1.4 Ipunoxenus II.

Hsrorosnenue 0€30MacHBIX C TOUYKH 3PCHUA KPUTUIHOCTH 0aKkoB U pE3CPBYapoOB.

BesonacHele ¢ TOYKM 3pEHHUS] KPUTUYHOCTU OaKH W pe3epByapbl O3HAYAIOT T€ MPEAMETHI,
ONMCaHue KOTOPBIX MpUBeAeHO B pazaenax 3.2 u 3.4 [Ipunoxenus II.

W3zrorosnenue MamnimH JUIA py6KI/I O6queHHBIX TOIIJTMBHBIX 3JICMCHTOB.

Manmuael s pyOk#  OOJYYCHHBIX TOIUIMBHEIX 3JIEMEHTOB O3HAYAIOT 000pyIOBaHWE,
ONHMCaHue KOTOpOro npuseaeHo B pazzene 3.1 Ipunoxenus I1.

Coopy>keHHe TopIInx Kamep.

Fopsurie kaMepbl O3HAYAIOT KaMepy WU COCJAWHCHHBICE MEXIY COOOW KaMepbl OOIIUM
06BEMOM He MeHee 6 M°, CHaOKCHHbIC 3allUTON, PaBHOW WM MPEBBIMIAIONICH SKBUBAJICHT
0,5 M 6GeToHa IUIOTHOCTBIO 3,2 r/cM’ wim Golee, YKOMIUICKTOBAaHHBIE 000PYIOBaHUEM IS
HpOBeI[eHI/IH OHepaHI/Iﬁ C UCIIOJIb30BAHUEM NUCTAHIIMOHHOI'O ynpaBHeHI/IH.




1.1.

1.2.

IMPUJIOKEHUE 11

[NEPEYEHb COI''TACOBAHHOI'O OBOPYIOBAHUA 1
HEAJEPHOI'O MATEPHAIJIA U1 OTYETHOCTH Ob 2KCIIOPTE 1
UMIIOPTE B COOTBETCTBUU CO CTATHEMN 2.a.ix)

PeakTopnbl U peakTopHO€E 000py/10BaHUE

KomiuiekTHbIE fi/iepHbIEe PeaKTOPHI

SlmepHble  peakTopbl,  CIIOCOOHBIE  paboTaTh B peXHUME  KOHTPOJIUPYyEMOU
CaMOINOIEP/KUBAIOIIEHCS LEMHOM peakUuu JEJIEHUs, HCKIoYas pPEaKTOphbl HYJIEBOH
MOIIHOCTH, KOTOpBIE OINPEIEIAIOTCS KaK pPEaKTOpbl C IMPOEKTHBIM MAaKCHMaJIbHBIM
YPOBHEM NPOM3BOJACTBA IUIyTOHUS, HEe npeBbimaomumM 100 rpaMMoB B TOA.

[NTOACHUTEJIBHOE 3AMEYAHUE

"SnepHplii peakTop" B OCHOBHOM BKJIIOYAeT Y3Jbl, HAaXOIAIIMECS BHYTPH KOpITyca
peakTopa WM HETMOCPEACTBCHHO IPUMBIKAIONINE K HeMy, 00OpydOBaHHE, KOTOpPOE
KOHTPOJIMUPYET YPOBEHb MOIIHOCTH B AKTUBHOH 30HE, M KOMIIOHEHTHI, KOTOpbIE OOBIYHO
coJiep>KaT TEIUIOHOCHUTENb MEPBOro KOHTYPa aKTHBHOM 30HBI PEAKTOpa, WK BCTYHAIOT C
HUM B HETIOCPEACTBEHHBIM KOHTAKT UM YIPABIAIOT UM.

He mpeamnomnaraercs UCKIIFOUeHUE PEaKTOPOB, KOTOPHIE HAIEKAIUM 00pa30M MOTIIH OBl
MOJIBEPTHYThCS MOIU(UKALMU JJIsi TPOM3BOJICTBA 3HAYUTEIBHO OOJBIIETO KOJIUYECTBA,
gyeM 100 rpaMMoB TUTyTOHHSI B TOA. PeakTophl, mpeqHa3HAYCHHBIC IS IITUTEIHHOU
OKCIUTyaTalliid Ha 3HAYUTCJIBHBIX YPOBHAX MOMIHOCTHU, HE3aBUCHUMO OT CTCICHHU HX
BO3MOYKHOCTEH MPOU3BOJICTBA IIYTOHMUSA, HE PACCMATPHUBAIOTCS KaK '"peakTOphl HYJICBOMH
MoIHoCcTH" .

PeakTopHbIe KOpPIMyca BHICOKOTO 1aBJIeHUS

Meramnueckue Kopmyca B cOope WIIM UX OCHOBHBIE YAaCTH 3aBOJCKOTO M3TOTOBIIEHUS,
KOTOpBIE CHENHaabHO MpeIHa3HAYeHbl WM TOATOTOBIEHBI I pa3MEIIeHus B HUX
AKTUBHOW 30HBI SJIEPHBIX PEaKTOPOB, KaK OHU ONpeAeNieHbl B MyHKTe 1.1. BhINE, U
CIIOCOOHBIE BBIIEP)KUBATH pabouee JIaBJICHHUE TEIUIOHOCUTES TIEPBOTO KOHTYpa.

[NOACHUTEJIBHOE 3AMEYAHUE

BepxHssist muTa Kopityca BBICOKOTO JTABICHHS PEaKTOpa OXBATBHIBAETCS MYHKTOM 1.2 Kak
OCHOBHasl, 3aBOJICKOTO U3TOTOBJICHHUS, 9YaCTh KOPITyca BHICOKOTO JIABJICHHUS.

BHyTpeHHHe uacTh peakTopa (HampuMep, MOJJICPKUBAIOIIUEC KOJIOHHBI W  IUIHTHI
AKTHBHOM 30HBI W JPyrMe BHYTPCHHUE YACTH KOPIyCa, HAMPaBIAIOIIAE TPYObI s
PETYIUPYIONIMX CTEPXKHEW, TEIUIOBbIE OSKPaHbI, MEPEropoOJKH, TPYOHBIC pPEHICTKH
AKTUBHOW 30HBI, IUIACTHHBI TU(dy30pa U T.J.) OOBIYHO TMOCTABISAIOTCS IMOCTABIUKOM
pCaKTopa. B HCKOTOPBIX ClIy4dasx OIPEACICHHBIC BHYTPCHHHE OIIOPHBIC KOMIIOHCHTEBI
BKJIIOYArOTCA B U3IOTOBJICHUE KOPITyCa BBICOKOI'O IaBJICHUA. Ot MpEAMETHI ABJIAIOTCA
JIOCTATOYHO BAXKHBIMH C TOYKU 3pEHHS O€30MaCHOCTH W HAJCKHOCTH OSKCILTyaTaIliH
peakTopoB (M CIENOBATENBbHO, C TOYKH 3pCHHS TapaHTUHHBIX 00A3aTENbCTB H
OTBETCTBEHHOCTH TMOCTABIIMKA PEAKTOpa), YTOObI MX IMOCTaBKa BHE PAMOK OCHOBHOTO
COTJIAIICHHS O TIOCTABKE CAMOT0O peakTopa He craia Obl OOBIYHOM mpakTukoi. [losTomy,
XO0Td OTAC/IbHAasA IIOCTaBKa JTHUX YHHUKAJIbHBIX, CIICOAAJIBHO MNPCAHA3HAYCHHBIX U
IMOATOTOBJICHHBIX, BAaXHBIX, KPYIHBLIX H JOPOroCTOANIUX IPEAMCETOB HE 00s3aTEIBLHO
OymeT paccMaTpHUBaThCs KaK BHITIAAAIONIAs U3 cPepbl HHTEPECOB, TAKOH CIIOCOO TTOCTaBKU
CUHTACTCS] MAJIOBEPOSITHBIM.



1.3.

1.4.

1.5.

1.6.

1.7.

2.1.

ManuHbl AJISL 3arpy3KHU U BBIT'PY3KHU PEAKTOPHOIO TOIJIMBA

ManunyasTopHoe 000pyIOBaHKE, CIIEHUANbHO MpeAHa3HAYCHHOE MM MOJATOTOBICHHOE
JUTS 3aTrPy3KH WM U3BJICYCHHS TOILIMBA M3 SIIEPHBIX PEaKTOPOB, KaK OHMU ONpeAeeHBI B
myHkTe 1.1. BB, KOTOpOE MOMKET HCIOJIB30BAThCA, KOT/Ia PEAKTOp HAXOIUTCA IIOf
HArpy3Ko, WM  O0JNiaJaeT  TEXHHYECKUMH  BO3MOXHOCTSAMH  JJII  TOYHOTO
MO3UIIMOHUPOBAHMSI WM  OPUEHTHPOBAHUS,  IO3BOJISIIOIIMMH  TMPOBOJWTH  Ha
OCTaHOBJICHHOM pPEaKTOpe CIOXKHBIE pabOThl MO Meperpys3kKe TOIUIMBA, HPH KOTOPBIX
00BIYHO HEBO3MOKHBI HEMOCPEICTBEHHOE HAOII0ACHNE MITM MPSAMOM TOCTYT K TOIUTUBY.

PeaKToprle YHpaBJgadAlumiue CTEPKHU

CTep)KHI/I, CIICHUAJIBHO TMPEAHA3HAYCHHBIC WX TOATOTOBJICHHBIC [JISI YIIPABJICHUA
CKOPOCTBIO pC€AKIIMU B SIACPHBIX PCAKTOPAX, KAK OHU OMPCACICHLI B ITYHKTC 1.1. BEIIIIE.

[NOACHUTEJIBHOE 3AMEYAHUE

CIOILa KE BKIIIOYAKOTCsA, INIOMHMO 4YacCTH, nornoma}omeﬁ HeﬁTpOHLI, €C OIIOpHBIC U
MMOABCCHBIC KOHCTPYKIHNHU, €CIIU ITOCTABKA MTPONU3BOAUTCS pa3ACIbHO.

PeakTopHble TPYOBI BHICOKOI0 1aBJIEHUSA

TpyOsl, KOTOpBIE CEUANbHO IpPEAHA3HAUYEHbl WM IOATOTOBICHBI JUIA Pa3MELICHUS B
HHUX TOIUIMBHBIX 3JIEMEHTOB U TEIUIOHOCHTEJIS IEPBOrO KOHTYpa B PEeaKkTopax, Kak OHHU
ompexneneHsl B myHKTe 1.1. BbIie, mpu pabodyeM naBieHHWH, mpesbimmaromeM 5,1 MIla
(740 pyHT/KB. O10¥IM).

[upxonueBbIe TPYObI

TpyObl wiu cOopku TPyO M3 METANTMYECKOTO IIMPKOHUS WM €ro CIDIaBOB, MO BeCy
npebimatontue 500 Kr B TedeHue Jr000T0 12-MecI9HOro neproia, KOTOPhIE CIIEIUAIBHO
MpeIHa3HAYeHbl WM TOJATOTOBICHBI [JIsl HCIIOJNB30BaHUS B peakTopax, Kak OHHU
onpejeacHbl B myHKTe 1.1. BhIllie, ¥ B KOTOPBIX OTHOIICHHUE 10 BeCy rayHusl K [IUPKOHHIO
MensbIe uem 1:500.

Hacocel mepBoro KoHTypa TeNnJ0HOCUTEJsI

Hacocsl, cnenuanpsHO MpenHa3HAY€HHbIE WIM MOJTOTOBIEHHBIE MM TMOAAEp)KaHUSA
IUPKYJSIIUM  TEIUIOHOCUTENI TEpPBOrO0 KOHTypa SACPHBIX pPEaKTOpOB, KaKk OHH
ornpezesneHsl B myHKTe 1.1. Bbime.

[HOACHUTEJIBHOE 3AMEYAHUE

CrneunanbHO TpeAHA3HAYCHHBIE WMIJIM TOJATOTOBJICHHBIE HACOCHI MOTYT BKJIIOYATh
CJIOXHBIE, YIUIOTHEHHBIC MM MHOTOKPATHO YIIOTHEHHBIC CHCTEMBI JUIS PEA0TBPAIICHIS
YTEUKHU TETUIOHOCHUTENSI TIEPBOr0 KOHTYpPA, TePMETUIHBIC HACOCHI M HACOCHI C CHCTEMaMU
WHEPIIMAIIBHON MacChl.  OJTO OIpeaeleHHue KacaeTcs HacoCOB, aTTECTOBAHHBIX 10
knaccy NC-1 unu 5KBUBaJICHTHBIM CTaHJAPTaM.

HesinepHble MaTepuaibl A5 PEaKTOPOB
JeiiTepuii u Ts2Ke 1251 BOAA

Jeitrepnii, Tspkenast Bona (OKMCH AeiiTepus) M J000e JIpyroe coeninHEeHHe AeUTepus, B
KOTOPOM  OTHOIIEHWE Jeirepus K aToMaM Bojgopoaa mpessimaer  1:5000,
MpeTHa3HAYCHHBIE IS HCITOJIB30BAHUS B SIEPHBIX peaKkTopaxX, KaKk OHHM OIpeaciieHbl B
myHkTe 1.1. BbIIIe, B KonmuyecTBax, npepsimarmux 200 KT aTOMOB AedTepust i JTr000it
OJTHOM CTPaHBI-IOTydaTells B TeUEHUE JIF000T0 12-MecsiaHOTO MepHoa.



2.2.

SnepHo-uncTelii rpaduT

I'padut, umerommii cTerneHb YUCTOTHI BBIIIE S-MHJIJTMOHHBIX OOpHOTO 3KBUBAJIEHTA, C
IJIOTHOCTBIO OoJibliie yeM 1,50 r/em’ , TIpeTHA3HAYCHHBIA TSI UCTIOIB30BaHUS B SIEPHBIX
peakTopax, Kak OHM OIpeJeseHbl B IMyHKTe 1.1 BblIe, B KOJIMYECTBAX, MPEBBIIIAIONINX
3x 10" xr (30 MeTpHYCCKUX TOHH) JUIsi TIOOOH OHOM CTPAaHBI-TIONyYaTes B TEUCHHE
mo6oro 12-mMecssgyHOoTo Teproa.

[NTPUMEYAHUE

Junst menel SKCIOPTHOTO KOHTPOJIS TPABUTEIBCTBO OINPENEINsieT, OyAyT JIM SKCIOPTHHIC
MapTUU COOTBETCTBYIOIIETO BBIIIIEyKa3aHHBIM XapaKTepUCTUKAM rpaguta
UCIOJIb30BAThCA B SIIEPHBIX PEAKTOPax.

YcTraHoBKH A7 epepadoTKH 00, Iy4YeHHBIX TOIJIMBHBIX 3JIEMEHTOB U 000pyAOBaHue,
CIeNMAJbHO NMPeAHA3HAYEeHHOE UM MOATOTOBJIEHHOE VI 3TOr0

BBOJAHOE 3AMEYAHUE

IIpn mepepaboTke 0OSyUEHHOTO AAEPHOTO TOIUIMBA IUTYTOHWM M ypaH OTHEISIOTCS OT
BBICOKOAKTHUBHBIX TIPOJIYKTOB JICJICHUSI U IPYTHX TPAHCYPAHOBBIX dJIEMEHTOB. [IIs Takoro
paszeneHust MOTyT HCIIOIb30BaThCs pa3IMYHbIe TEXHOJIOTHUECKUe npoueccel. OgHAKO co
BpemeHeM mnponecc "llypekc" cran Hanbosiee pacpoOCTPaHEHHBIM U TPUEMIIEMBIM. JTOT
IpOLIECC BKIIOYAET PACTBOPEHUE OOJIyYCHHOTO SACPHOIO TOIUIMBA B a30THOW KHCIIOTE C
NOCIEAYIOINM BBIICICHHEM ypaHa, IUIyTOHUS M TPOAYKTOB JAEJEHUS DKCTpakIHel
pacTBopHTeNieM ¢ TOMOIIBI0 TpuOyTIwIPochara B opraHndecKoM pa3dbaBuTee.

TexHOMOTHYECKHE MPOLECCHl HAa Pa3INYHBIX ycTaHoBKax Tuma "Ilypekc" aHamOrHYHBI U
BKJIFOYAIOT: HW3MEIbUCHUE OOYICHHBIX TOIUTMBHBIX 3JIEMEHTOB, PACTBOPEHHUE TOIUIHBA,
HKCTPAKIMIO PACTBOPUTEIIEM H XpaHEHHE TEXHOJIOTHUECKOH KHUIKOCTH. MOKET UMEThCS
TakKe 00OpyIOBaHME IS TEIJIOBOM JEHWUTPAllMM HUTpaTa ypaHa, KOHBEPCHH HUTpPAaTa
TUTyTOHHUSL B OKUCH HJIU METAJLI, a TaKXKe JUIs 00pa0OTKU JKUJKUX OTXOJIOB, COJIEPIKAIIUX
NPOAYKTHI JIEICHUS, 10 TMOJydeHUS (OPMBI, NPUTOTHOH i1 MPOAOKUTEIIBHOTO
XpaHCHHMs] WM 3aXOPOHEHHUSI. OnHAaKO KOHKPETHBIE THUIBI W KOHQUTypaius
000pyIOBaHUS, BBITIOMHSIONMETO ASTH (YHKIMH, MOTYT pa3jndaThCs Ha PasTAIHBIX
ycraHoBkax Tuna "[lypekc" mo HECKOJbKHM MHpUYMHAM, BKIIOYas THUIBI U KOJIUYECTBO
00Jy4eHHOTO SIEpHOTO TOIUIMBA, IIOMJIEKAIIET0 TepepadoTKe, W IPEAIoiaraeMblii
MPOIECC OCAKJICHHS W3BJIICKAEMBIX MATCPUANIOB, a TaKKe NPUHIUIBI O0CCIICUCHUS
0e30macHOCTH W TEXHUYECKOTO OOCIY>XWBaHUSA, NPUCYIIHNE KOHCTPYKIIMU TaHHOMN
00CTaHOBKH.

"VcraHOBKa s TepepabOTKHA  OOJYYEHHBIX TOIDIMBHBIX 3JEMEHTOB"  BKJIIIOYACT
0o0opyZ0oBaHWEe W KOMITOHEHTBI, KOTOpPBIE OOBIYHO HAXOMAATCS B MPSIMOM KOHTaKTE C
OOJIy4YEeHHBIM TOTUTMBOM W OCHOBHBIMH TEXHOJOTMUYSCKHMMHU IMOTOKAMH SJCPHOTO
MaTepuaa U MPOTyKTOB JEICHUS, U HEMOCPEICTBEHHO YIIPABJISIOT UMHU.

OTH Tpolecchl, BKIIOYAs TIOJHBIE CHCTEMBI Ui KOHBEPCHH TUTYTOHHS M MPOHM3BOICTBA
METaJITIYECKOTO TUTyTOHHUS, MOTYT OBITh HICHTU(DHUIUPOBAHEI 10 MEpaM, MPUHUMAEMBIM
IUISL TIPEIOTBPAILCHMS ONMACHOCTEH B CBA3M C KPUTHYHOCTHIO (HAampHMep, Mepamu,
CBSI3aHHBIMH C T€OMETpHEil), 00IydeHneM (Hampumep, IMyTeM 3alUThl OT OOIydeHUs) U
TOKCHYHOCTBIO (HAarpuMep, MepaMu 1o yJIep:KaHuIo).

[IpenmeTsr 000pyAOBaHUS, HA KOTOpBIC, KaK CUUTACTCS, PACHPOCTPAHSACTCS 3HAUYCHUE
(dpa3sl "u 000pyHOBaHUE, CHCHUATIBHO MPEIHA3HAYCHHOES WM IMOATOTOBJICHHOE" IS
HepepaGOTKI/I O6Hy‘ICHHbIX TOIIMBHBIX 3JICMCHTOB, BKJIFOYAIOT:



3.1.

3.2.

3.3.

MamuHbl A9 pyOKH 00,Ty4eHHBIX TONJIUBHBIX 3JIeMEHTOB
BBOJIHOE 3AMEYAHUE

OTo o00OpyAOBaHHME HCHOJB3YETCS JJISi BCKPBITHS OOOJOYKH TOIUIMBA C IEIBIO
MOCTIEAYIOMIETO PACTBOPEHUSI OOy4eHHOTO sAepHOro Martepuama.  Kak mpasumio,
UCTIOJB3YIOTCS CIHENHaIbHO MpeTHa3HaYeHHbBIe, CKOHCTPYUPOBaHHBIC ISl PyOKH MeTaia
YCTpOMCTBa, XOTA MOXET WCIONB30BaThcsi W Ooyiee COBepIIEHHOE O0O0pYI0BaHUE,
HaAIpUMED Ja3ephl.

JucraHnmoHHO ynpaBisieMoe 00OpyJOBaHHME, CHENUAIBHO TpEeIHa3HAYCHHOE WIIH
MOJITOTOBJIEHHOE JJIl KCIIOJIb30BaHUS Ha YCTaHOBKE IO TiepepaboTKe, Kak OHa
ompeseNieHa BBIIE, JUIS pe3KH, pyOKH WM Hape3Ku COOpPOK, MyYKOB WIIM CTEp)KHEH
00JIy4eHHOTO SIIEPHOTO TOILIHBA.

JuccosibBepsl

BBOJAHOE 3AMEYAHUE

B nucconbBepbl OOBIYHO TMOCTYNAaeT H3MENbYEHHOE OTpadoTaBllee TOIUIMBO. B 3THx
0e30MacHBIX C TOUYKH 3PEHUS KpUTHYHOCTH pe3epByapax 00IyueHHBIN SAepHbIH MaTepual
pacTBoOpsieTcss B a30THOW KHCJIOTE, M OCTaloLIMecss oOpe3ku 000JOYEeK BBIBOIATCA U3
TEXHOJIOTHYECKOTO MOTOKA.

BezonacHeie ¢ TOUKHM 3peHUS] KPUTHYHOCTH pe3epByaphl (Hampumep, MaJloro AWaMETpa,
KOJIBLIEBBIE WJIM MpPSIMOYTOJIBHBIE pPE3epBYyaphl), CIELUANbHO MpeIHA3HAYeHHbIE WU
MOJITOTOBJICHHBIE JUIS HCIIONB30BAHUS Ha YCTaHOBKE IO TIepepaboTKe, Kak OHH
OTpesesNieHsl BBIIIE, [ PAacTBOPEHHS OOJY4YEHHOTO SAEpHOTO TOILUIMBA, KOTOpPHIE
CIIOCOOHBI  BBIACPKHMBAaTh TOPAYYIO, BBICOKOKOPPO3HOHHYIO JKUAKOCTH M MOTYT
JUCTAaHIMOHHO 3arpy>KaThbCsl M TEXHUUECKH 00CITy KUBATHCA.

IKCTPAKTOPHI U 000PYyI0BAHUE JJIsl IKCTPAKIUH PACTBOPUTEIEM
BBOJHOE 3AMEYAHUE

B skcTpakTOphl € pacTBOpUTENEM IOCTyMaeT Kak pacTBOp OOJyUYEeHHOrO TOIIMBA W3
JIUCCOJIBBEPOB, TaK M OPTaHHMYECKUI pacTBOpP, C IOMOIIBIO KOTOPOTO Pa3AemsIOTCs ypaH,
IU[yTOHUH U TponyKTel neneHus. OOopynoBaHHE Ui IKCTPAKLHUU PACTBOPHUTEIEM
OOBIYHO KOHCTPYHPYETCSI TakuUM o00pa3oM, UYTOOBl OHO YIOBJETBOPSAJIO JKECTKUM
OKCIUTyaTallMOHHBIM TpPeOOBaHMSAM, TAaKUM, Kak [UIMTEIBHBIA CpPOK CHoyxObl 0e3
TEXHUYECKOTO OOCIYKMBAaHHUS WM JIETKas 3aMEHIeMOCTb, MPOCTOTa B JKCILTyaTalUH U
yIpaBJIeHNH, a TaK)Ke THOKOCTh B OTHOILIEHUH U3MEHEHHUS apaMeTpoB Mpoliecca.

CrenuanbHO TpeHa3HAaYeHHbIE WM TOATOTOBIEHHBIE SKCTPAKTOPHI C PACTBOPUTENIEM,
Takhe, KaKk HAcaJO4YHbIE WM MTyJIbCAI[IOHHBIE KOJIOHHBI, CMECHTEIHHO-OTCTOWHBIC
anmapaThl Wi [eHTPOOESKHBIE KOHTAKTHBIC allllapaThl IS NCTIOB30BaHUs HA YCTAHOBKE
mo 00paboTKe OONYyYEHHOTO TOIUIMBA. OKCTPAKTOPHI C PACTBOPUTENEM JOJDKHBI OBITh
YCTOWYMBBI K KOPPO3HMOHHOMY BO3AEHCTBUIO a30THOM KHCIOTBL. ~ ODKCTPaKTOpPBI ¢
pacTtBopHuTeneM OOBIYHO HW3TOTABIMBAIOTCS C COONIOJCHHEM YPE3BBIYAlHO BBICOKHX
TpeOoBaHMi (BKJIIOYas MpPHMEHEHHE CHEeNHaJbHBIX METOJOB CBAapKH, WHCIEKIIHA,
obOecriedeHne W KOHTPOJh KAdeCTBA) W3 MAJOYTIIEPOJUCTHIX HEPKABEIOMIMX CTajew,
TUTaHa, MUPKOHUS WK IPYTUX BEICOKOKAYECTBEHHBIX MaTEPHAJIOB.
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3.5.

XuMHUYeCKHE pe3epByaphbl 1Jid BBIACPKUBAHUSA WM XPAHCHUA

BBOJIHOE 3AMEYAHUE

Ha sTame skcTpakumy pacTBOpHUTENEM O0Opa3ylOTCS TPU OCHOBHBIX TEXHOJOTHYECKHX
MOTOKA >KUAKOCTH. PesepByapsl Ui BBIACPKUBAHUS WIM XPaHEHHS HCIOJB3YIOTCS B
nanbpHelIIel 00paboTke BCeX TpeX MOTOKOB CIETYIOUIHMM 00pa3oM:

a) pacTBOp HYHUCTOr0 Aa30THOKHCJIIOTO YypaHa KOHICHTPUPYCTCA BbIIIAPDUBAHUCM U
MPOUCXOOUT IMPOUCCC NCHUTpAlWU, TAC OH MPEBPALIACTCA B OKCHJ] ypaHa. 2TOT
OKCHJ TOBTOPHO MCHOJB3YCTCA B ANCPHOM TOIIJIMBHOM IUKIIC,

b) pacTBOp BBICOKOAKTHBHBIX IPOAYKTOB JeNeHHS OOBIYHO KOHLIEHTPHPYETCS
BBIMIADUBAHUEM W XPAaHUTCA B BHJE KOHLEHTPUPOBAHHOW >KMIAKOCTH.  OJTOT
KOHIIEHTpPAT MOYKET BIIOCIIEICTBUYU MPONUTH BhIMTApUBAHKE MK OBITH IPeoOpa3oBaH
B (hopMy, IPUTOHYIO JIsI XPAHEHUS MM 3aXOPOHEHMS;

C)  pacTBOp 4YHCTOTO HHTpaTa IUTYyTOHUS KOHIIGHTPUPYETCS M XPAHUTCH IO
TMOCTYIIJICHUA Ha I[aJ'IBHefIIHPIe 9Talbl TEXHOJIOTHYCCKOIr'0 Imponecca. B YaCTHOCTH,
pe3CPBYaphI JJIsL BBIACPKUBAHUA nIn XpaHCHUA pacTBOpPOB ILTYTOHUA
KOHCTPYHPYIOTCSI TaKHM 00pa3oM, 4TOOBI M30eXKaTh CBSA3aHHBIX C KPUTHYHOCTHIO
mpo0JeM, BO3HUKAIOIIUX B Pe3ysibTaTe U3MCHCHHH B KOHIICHTpAIMH WK (opMme
JTAHHOTO TIOTOKA.

CriernanbHO TIpeHA3HAYCHHbIE WJIM TOJTOTOBIICHHBIE Pe3epPBYaphl IS BBIACPKHUBAHHS
WJIA XpaHEHU JJIs UCIIOIb30BaHUS HA YCTAHOBKE 110 TiepepaboTKe 00ydeHHOTO TOTLTUBA.
PezepByapbl ansi  BBIICpKHBAHHWS WM XPaHEHUS JOIDKHBI OBITh YCTOWYHBBI K
KOPpPO3MOHHOMY BO3/EHUCTBHUIO a30THOM KUCIIOTHI. Pe3epByapbl s BBIAEPKUBAHUSA WIIH
XpaHeHUs] OOBIYHO W3TOTABIMBAIOTCS M3 TAaKUX MAaTepUaloB, KaK MaJoyTrJiIepoIUCThIe
HEp)KaBeIOIMe CTajld, TUTaH WM ULMPKOHUW WIM JpPYTrHe BBICOKOKAYECTBEHHBIE
MaTepHabl. PesepByapel st  BBIOEpKHBAHUS WM XpaHEHHS MOTYT OBIThH
CKOHCTPYHPOBAaHBI TakUM 00pa3oM, 4YTOOBl WX OKCIUTyaTallisi W TEXHHUYECKOe
oOciTyXviBaHHE MPOWU3BOAWMIUCH JHUCTAHIIMOHHO, W MOTYT HWMETh CIIEAYIOIIe
0COOCHHOCTH C TOYKH 3PEHHUS KOHTPOJISA 32 SIAEPHON KPUTUIHOCTBIO!

1)  OopHBIH SKBHUBAJCHT CTCHOK WM BHYTPCHHHX KOHCTPYKIIMH paBeH IO MEHBIIEH
mepe 2%, b0

2)  UWIMHAPWYECKHE pe3epByapbl HUMEIOT MaKCHUMaibHBIH  amamerp 175 Mm
(7 mrotimMoB), OO

3)  TpSIMOYTONBHBINA WU KOJBIIEBON pe3epByap MMEET MaKCUMAIIbHYIO IIUPUHY 75 MM
(3 nmroiima).

CucteMa KOHBEpPCHH HUTPATA IUIYTOHHMSA B OKCH/Y
BBOJHOE 3AMEYAHUE

Ha OonpmmHCTBE yCTaHOBOK MO mepepabOTKe 3TOT KOHEYHBIH MpOIecC BKIIOYAET
KOHBEPCHIO pacTBOpa HHUTpaTa IUTyTOHHS B JBYOKHCH IUTyTOHHMA. B 4HcIO OCHOBHBIX
orepanMii 3TOr0 TpoIecca BXOMAT: XpaHEeHHe U KOPPEKTHUPOBKAa HCXOAHOTO
TEXHOJIOTHYECKOTO MaTepHaja, OCaXACHHE W pa3JclieHHe TBEPIAOH W KHUIKOW (asbl,
IPOKINBaHKUE, OOpaIleHHE C NPOAYKTOM, BEHTHJIILUSA, OOpalleHHEe C OTXOJaMH U
yIpaBJIEeHUE TPOIIECCOM.

3aMKHYTBIe CHUCTCMbI, CIICHUAJIBHO NPEAHA3HAYCHHBIC WM TIOATOTOBJICHHBIC JJId
KOHBCPCUHN HUTpATa IUIYTOHHA B OKCHJ] IUIYTOHHA, B YaCTHOCTH, O60pyaOBaHHLIe TaKUM
o0pa3zoM, 4TOOBI M30€KaTh JOCTIIKEHUS KPUTUIHOCTH W PAAMANMOHHBIX 3¢ (HEeKToB, a
TaKXe CBECTH K MUHUMYMY OIMACHOCTH, CBA3aHHBIE ¢ TOKCHYHOCTBIO.



3.6.

5.1.

CucremMa KOHBEPCHH OKCHA IUIYTOHUSI B MeTaJLl
BBOJHOE 3AMEYAHUE

OTOT mpouecc, KOTOPbI MOKET OBITh CBSI3aH C YCTAaHOBKOW IO MepepadoTKe, BKIIOYAET
¢TopupoBaHHe JBYOKHCH IIIyTOHHS, OOBIYHO C IPHUMEHEHHEM BBICOKOAKTHBHOTO
(TOpPUCTOTrO BOAOPOAA, C LIETBIO MOTyUeHHs (PTOPUAA IITYTOHUS, KOTOPBIH BIOCIEACTBUH
BOCCTAHABIMBAECTCA C IOMOINBI0 METAUIMYECKOrO KalblAAg BBICOKOH YHCTOTBI N0
MOJYYECHUS! METAJUIMYECKOTo IUTyTOHHMA M (TOpHIa KajbLus B BUAE IJIaka. B uucio
OCHOBHBIX OIepalluii JaHHOrO Ipolecca BXOAAT:  (TopupoBaHuE (HampuUMep, C
npUMEHeHueM 000pyI0BaHUs, COAepIKaIIero OJaropoJHble METaUIbl WM 3alIHIICHHOTO
MOKPBITHEM W3 HHUX), BOCCTaHOBJEHHME MeTaula (Hampumep, C TNPUMEHEHHUEM
KepaMHUYEeCKUX THUTJIeH), BOCCTAaHOBJICHHE IIIIaKa, OOpaIleHue C MPOIYKTOM, BEHTHIIALIUA,
o0palieHe ¢ 0TX0JaMH U YIPaBJICHHE MTPOLIECCOM.

3aMKHYTbIe CHCTEMBI, CHENUAIBHO NpEAHA3HAUYCHHBIE WIM MOATOTOBICHHBIC ISt
NPOM3BOJICTBA METAUTMYECKOTO IUIYTOHHUS, B YaCTHOCTH, OOOpPYIOBAaHHBIE TaKUM
o0pa3zoM, 9TOOBI M30EkKaTh JOCTHIKCHUS KPUTUYHOCTH U PAIUAMOHHBIX 3(PQEKTOB, a
TaKKe CBECTH K MHHUMYMY OIIAaCHOCTH, CBSI3aHHBIE C TOKCHYHOCTEIO.

YcTaHOBKH 1151 H3rOTOBJIEHUS TOIIMBHBIX 3JIEMEHTOB
"YcTaHOBKa I U3TOTOBIIEHHUS TOITUIMBHBIX DIIEMEHTOB" BKIIFOUAET 000PYJOBaHNE!

a) KOTOpPOE OOBIYHO HAXOJUTCSI B HEIMOCPEJICTBEHHOM KOHTAKTE C TEXHOJIOTUYCCKUM
MOTOKOM SIIEPHOTO MaTepralla Wik HEMOCPEACTBEHHO 00pabaThIBaeT ero, WiH XKe
YIpaBIseT UM, HITH,

b) KOTOpO€ TepMETH3HUPYET AAEPHBIA MaTeprall BHyTPH 000I0UKH.

YcraHoBKHM UIsSi pa3fieJieHHsl HM30TONOB YypaHa M o0opyloBaHHe, KpoMme
AHAJUTHYECKUX NPUOOPOB, CNENHAJIbHO NpPeIHAZHAYEHHOE WJIU TNOATrOTOBJIEHHOE
U151 ITOTO

[IpenmeTsl 000pyAOBaHUs, Ha KOTOpBIC, KaK CUHUTACTCS, PACIHPOCTPAHACTCS 3HAUYCHUE
(passl "0bopyI0BaHKHE, KPOME aHAIMTHYCCKUX PUOOPOB, CICIHATLHO MPEIHA3HAYCHHOES
WK TIOATOTOBICHHOE" TS pa3elicHHs U30TOMOB ypaHa, BKIKYAIOT B ceOs:

I'azoBble IIeHTpI/I(l)yFI/I 1 y3JIbl 1 KOMIIOHECHTDBI, CIICUAJBHO NPeAHASHAYCHHBIC WJIHN
MOAT0OTOBJICHHBbIC 1JIf HCIIOJIB30BAHUA B Ira30BbIX ueHTpml)yrax

BBOJAHOE 3AMEYAHUE

l"a3oBas neHTpHdpyra 0ObIYHO COCTOUT U3 TOHKOCTEHHOTO(BIX) HUIMHIPA(OB) AUAMETPOM
or 75mm (3 mroiima) o 400 mm (16 mi0MMOB) C BepPTUKAIBHOW LEHTPAJIBHOW OCHIO,
KOTOpHIH(e) moMerieH(bl) B BaKyyM U BpammaeTcs(F0Tcs) ¢ BRICOKOW OKPYKHOU CKOPOCTHIO
nopsiaka 300 m/c wnmu Gonee. i mocTwkKeHHs! OONBIION CKOPOCTH KOHCTPYKIMOHHEIE
MaTepHaibl BPALIAIOUINXCSl KOMIIOHEHTOB JOJKHBI UMETh BBICOKOE 3HAYCHHE OTHOLICHUS
OPOYHOCTH K IUIOTHOCTH, a pOTOpHas cOOpka H, CIIEAOBAaTElIbHO, OTHAENbHBIE €€
KOMITOHEHTBI JTOJDKHBI H3TOTOBIISITHCS C BHICOKOW CTETMEHBIO TOYHOCTH, YTOOBI pa3danaHc
ObUI MHHUMAIBHBIM. B OTiMuMe OT Apyrux HEeHTpUdyYr rasoBas HEHTpUdyra s
oboramieHWss ypaHa HWMEET BHYTPH pPOTOPHOW KaMmephl  BpaIIAONTyIoCs(Hecs)
neperopoaxky(u) B ¢popMe AKMCKa M HEMOIBIXKHYIO CHCTeMY mojaud u orBona rasza UFO,
COCTOSIIYIO IO MEHBLIEH MEpe U3 TPEX OTAENbHBIX KaHAJOB, ABA U3 KOTOPHIX COCAMHEHBI
C JIOTIaTKaMH, OTXOAALIMMHU OT OCH POTOpa K NepuepuitHON YacTH pOTOpHOH Kamepsl. B
BaKyyMe HaXOJWTCS TAaKXKe Psi/i BaXKHBIX HEBPAILAIOIINXCS DIIEMEHTOB, KOTOpBIC, XOTS U
UMEIOT OCOOYI0 KOHCTPYKIIWIO, HE CJIOXKHBI B M3TOTOBJICHHH W HE HM3TOTOBISIOTCS W3
VHUKaAJIBHBIX MatepuanoB. lleHTpudyyxkHas ycTaHOBKa, OXHAKO, TpeOyeT OOIBIIOro
yyciaa 3TUX KOMIIOHEHTOB, TaK 4YTO HMX KOJIWYECTBO MOXKET CIY)KUTh BaKHBIM
MHIUKATOPOM KOHEYHOTO HCIIOJIb30BaHUS.
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5.1.1.

Bpamarwommuecst KOMIOHEHTbI
a) [onHbIe pOTOPHBIE COOPKU:

TOHKOCTEHHbIE IIWIIMHAPHI WM PsI  COSAMHEHHBIX MEXIy COO0OH TOHKOCTEHHBIX
LWIMHIPOB, U3TOTOBIEHHBIX M3 OJHOIO WM 00Jiee MAaTEPUAIOB C BBICOKMM 3HAUCHHEM
OTHOLIECHUS IPOYHOCTH K  IUIOTHOCTH, yKazaHHbIXx B [IOSCHUTEJIBHOM
3AMEYAHHWWN « Hactosmemy pasgeny. CoeawmHEeHHE IIMIIMHAPOB MEXIy co0oit
OCYILECTBIISIETCS MPU TMOMOIIM TUOKHX CHIB(GOHOB MM KOJIEll, OMHCAHHBIX B YacTH
5.1.1. ¢) amxe. CoOpaHHBIN POTOP UMEET BHYTPEHHIOIO(ME) IePEropoaAKy (1) U KOHIIEBbIE
y31bl, onucaHHble B YacTsax 5.1.1.d) u e) Hmke. OnHako moyHas cOOpka MOKET OBITh
IIOCTABJICHA 3aKa3YMKY B YACTHUYHO COOPAaHHOM BHJE.

b) PotopHnsie TpyOBI:

CriennanbHO TIpefHAa3HAUYEHHbIE WM TOATOTOBJICHHBIE TOHKOCTEHHBIE IWIIMHIPHI C
tonmuHoi ctenku 12 mm (0,5 mgroiimMa) umu MeHee, nuamerpom ot 75 mm (3 mroiima) a0
400 mm (16 mr0MOB), M3TOTOBJICHHBIC W3 OJHOTO WJIM 0OJiee MaTepHalioB, MMEIOIIMX
BBHICOKOE€  3HAUEHHWE OTHONICHWS TPOYHOCTH K  TUIOTHOCTH, YKa3aHHBIX B
ITOACHUTEJIbBHOM 3AMEYAHWMMU k HacTosmeMy pa3nemy.

c) Komnpua nmm cunbdonsr:

KoMmnoHeHTHI, crnenuanbHO NpeAHa3HAuYCHHbIE WM MOATOTOBJICHHBIE [UIS CO3JaHMSA
MECTHOH OMOpBl ML POTOPHOW TpPyOBl WIM COCOUHEHUsS psifa POTOPHBIX TpyO.
Cunb¢poHBI TMPencTaBIAIOT cOo00M KOPOTKME LMIMHIAPBHI C TOJIIMHOM CTEHKH 3 MM
(0,12 mroiima) mwim menee, nuamerpom OoT 75 mm (3 mroiima) mo 400 mm (16 mroiiMoB),
UMEIOLIMX OAWH To(Qp M W3rOTOBJIEHHBIE U3 OZHOIO U3 MAaTE€PHAIOB, UMEIOIIUX BBICOKOE
3HAQUEHHE OTHOUICHUS MPOYHOCTU K IUIOTHOCTH, ykazaHHbIX B IIOSACHUTEJIBHOM
3AMEYAHUMU k Hacrosiemy pasaeny.

d) [eperopoxu:

KommonenTsl B ¢opMe aucka amamerpoMm oT 75 MM a0 400 mm (oT 3 mo 16 aroiimoB),
CIEIHUATBHO MPEIHA3HAYCHHBIC MJIH TOJTrOTOBJICHHBIC /Il YCTAHOBKH BHYTPH POTOPHOM
TpyOBl TEHTpU(YTH C TEeNbl0 H30JIMPOBATh BBIMYCKHYIO KaMmepy OT TJIaBHOH
pa3fgenuTeNsHOM KaMephl U B HEKOTOPBIX CIydasX Ui YIyqiieHus mupKysauu raza UF6
BHYTPH TJIABHOW Pa3IeIUTENBHON KaMepbl POTOPHON TPYOBbl U U3TOTOBJIICHHBIE M3 OJTHOTO
U3 MaTepuajoB, UMECIONIMX BHICOKOC 3HAYCHUE OTHOIICHHUS MPOYHOCTU K ILIOTHOCTH,
ykazauaHbix B [IOSICHUTEJIbBHOM 3AMEUYAHUU k HacTosmieMy pa3zieiy.

e) BepxHue/HuKHUE KPBIIIKY:

KowmmonenTsr B popme nucka muamerpom oT 75 mum (3 mroiima) mo 400 mm (16 mroitmoB),
CHELHANbHO IpeJHAa3HAaYCHHBIE WM MOATrOTOBJICHHBIE TaKUM 00pa3oM, 4TOOBI TOYHO
COOTBETCTBOBAaTh AMAMETPY KOHLIOB POTOPHOM TpyOBl M Onaromapsi STOMY yIepKHBaTh
UF6 BHyTpu ee. OTH KOMIIOHEHTBI HCHOJNB3YIOTCS IJIsi TOTO, YTOOBI MOIAEPKUBATD,
yAepKUBaTh HINW COAEp)KaThb B cebe KaK COCTaBHYIO 4YacTh OJJIEMEHTHI BEpPXHEro
MOJIINITHAKA (BEpXHSAS KpBIIIKA) WIM CIY)XHTh B KayecTBE HeCylled dacTH
BPALIAIONINXCS] 3JEMEHTOB JJICKTPOIBUIATENsI M O3JIEMEHTOB HIKHEIO IOJIIUITHUKA
(HMKHAS KpBILIKA), U W3TOTOBJSIIOTCA M3 OZHOTO M3 MaTEepHaioB, MMEIOLIMX BBICOKOE
3HAUYECHHUE OTHOUIEHWsS MPOYHOCTH K MIIOTHOCTH, ykazaHHbIX B I[IOSACHUTEJIBHOM
3AMEYAHUMU k nacrosiemMy pasnemny.



5.1.2.

[NOACHUTEJIBHOE 3AMEYAHUE
Jnis Bpamaomuxcs KOMIIOHEHTOB LHEHTPU(YT HCIOIb3YIOTCS CICAYOLIIE MaTepPHUabl:

a)  MapTCHCHTHOCTApEIOIIVe CTAIN, MMEIONIHE MAaKCUMAIBHBII MpeaeT MPOYHOCTH Ha
pactsikenue 2,05 x 10° H/m? (300 000 GyHT/KB. mioiiM) Himn Goiee;

b)  adfOMUHMEBBIE CIUIABBI, HMMEIOIIME MAaKCUMAaIbHBI Mpenes INPOYHOCTH Ha
9 2 .
pactsokenue 0,46 x 10 H/m™ (67 000 dbyHT/KB. qioiim) uinu Ooee;

c) BOJIOKHHUCTBIC (HUTENONOOHBIE) MaTepualibl, MPUTOAHBIC VIS HCIONb30BaHHS B
KOMITO3UTHBIX CTPYKTYpax M MMEIOIINE 3HAYEHHs YICIBHOTO MOAYNS YHPYTOCTH
12,3x 10° M mmm 6Gonee M MaKCHMANBLHOTO YAENbHOTO Ipefeia MPOYHOCTH HA
pacrskenne 0,3 x 10° M wmm Gonee ("'yaeabHBI MOIYIb YIPYTOCTH" - 3TO MOYIIb
FOnra B H/M’, neneHHbIi Ha yaenbHEl Bec B H/M; "MakcHMANbHbIH yenbHBIT
Ipezes IPOYHOCTH Ha PacTsDKeHHE" - 3TO MAKCHMAIbHBIN IpeAen MPOYHOCTH Ha
pacTsKeHHE B H/MZ, JICTICHHBIN Ha yJeNbHBIN BEC B H/Me.

CraTHyecKHe KOMIIOHEHTHI
a) IMoamumnHUKY ¢ MATHUTHOM IIOABECKOM:

CrenuandbHO TpEAHA3HAYCHHBIE WM IIOATOTOBJICHHBIC IOANIMITHUKOBBIC  Y3IIBI,
COCTOSIIIME W3 KOJBIIEBOIO MarHWTa, IMOJBEIIEHHOTO B 00o0iiMe, copaepikarieit
nemmnupyromymo cpexy. O6oiima wmirotoBisercs u3 croiikoro k UFg martepmana
(cm. [IOSACHUTEJIBHOE 3AMEYAHME k pasgemy 5.2.). Maraur coenuHsieTcsl C
MOJFOCHBIM HAKOHEYHWKOM WIIM BTOPBIM MAarHUTOM, YCTAHOBIIEHHBIM Ha BEpXHEH
KpBIIIKE, OMHUCaHHOW B pasnene 5.1.1.¢). MarHur MoxkeT uMeTh (OpMY KOibLa C
COOTHOIICHWEM MEXJY BHEIIHUM W BHYTPEHHUM JHaMETpaMH, MEHBIIUM WU
paBubM 1,6:1. Marautr MoXeT uMeTh (opMy, O00€CIECUMBAIOINYI0 HAYAIbHYIO
nporumaeMocts 0,15 'e/m (120 000 eqpammm CI'C) wimm Goitee, WM OCTaTOYHYIO
HaMarHU4eHHOCTb 98,5% wimu Oonee, WM MpOU3BeNEHUE WHAYKINHA Ha MaKCHMAaIbHYIO
HanpskeHHocTh mons Gomee 80 k/Lk/M® (107 T'e.D).  Kpome OOBIYHBIX CBOHCTB
Marepuaia, HeoOXOANMBIM NPENBAPUTENBHBIM YCIOBHEM SIBISIETCS OrpaHHMYCHUE OYEHBb
Manbivu gonyckamu (Menee 0,1 mm wnn 0,004 nroiima), OTKIIOHEHHSI MarHUTHBIX OCel OT
reOMEeTPHUYECKHX OCeH M obecrieueHre 0co00i TOMOTEHHOCTH MaTepraia MarHuTa.

b) [MoammmarKH/ gemMmdeps:

CrienuaibpHO TpeHA3HAUCHHBIC WM MOATOTOBICHHBIC MOIIUITHUKY, COJCPIKAIINE y3el
OCB/yMJIOTHUTENFHOE KOJBIIO, CMOHTHUPOBAHHBIA Ha aemmdepe. Ocbh  00BIUHO
npeAcTaBiIsIeT cOOOH Bal U3 3aKaICHHOW CTallll C OJHUM KOHIIOM B (popMme modycdepsl, u
CO CpeIICTBaMM TIOJICOEMHEHNsI K HUXHEW KpBIIIKe, onmucaHHOW B pazzgene 5.1.1. e), Ha
IpyroMm. Bamn, ogHako, MOXET OBITh COSAMHEH C THIPOIWHAMUYCCKUM MOAIIATHUKOM.
Komeito wmmeer dopmy Tabmerkun ¢ monychepudeckuM yriayOJaeHHeM Ha OXHOU
MOBEPXHOCTH. DTH KOMITOHEHTHI YaCTO MOCTABISAIOTCS OTJACIBHO OT Aemrdepa.

c) MornekynspHbIe HaCOCHI:

CrenmaibHO TpeAHA3HAYEHHBIE WM MOJATOTOBJICHHBIC HWJIMHIAPHI C BHITOYCHHBIMH HIIN
BBIJJABJICHHBIMH BHYTPH CIIUPaJIbHBIMA KaHaBKAaMH W C BBICBEPJCHHBIMH BHYTPU
OTBEPCTUSIMH. THUIIOBBIMHU pazMepaMH SIBISIOTCS CICAYIONINe: BHYTPEHHUH TUAMETp OT
75 mm (3 mroiima) mo 400 mm (16 mrotimoB), TommuHa cteHkH 10 MM (0,4 mroiima) wmm
Oonee, C IUIMHOW, paBHOW aumameTpy WM Oonbine.  KaHaBkM OOBIYHO HMMEIOT
MPSIMOYTOJILHOE TIoTIepeuHoe ceueHue u riryouny 2 mum (0,08 aroiitma) mim Gosnee.



5.2.

d) Craropsl ABUTATENCH:

CrnenmanbHO TpeaHa3HAYCHHBIC WIIM MOATOTOBIEHHBIC CTATOPHI KOJBIIEBOH (OPMEI IS
BBICOKOCKOPOCTHBIX MHOTO(a3HBIX TUCTEPE3UCHBIX (mnu PEaKTUBHBIX )
3JIEKTPOIBUATATETIEH MEPEMEHHOTO TOKa JUII CHHXPOHHOW pabOTHI B yCIOBHIX BaKyyMa B
nuana3zoHe 4dactoT 600-2000 I'm u B amamasone momHoctedt 50-1000 BA. Craropsl
COCTOSIT M3 MHOTO(a3HBIX OOMOTOK Ha MHOTOCIIOHOM JKEIIE3HOM CEepJIeUHUKE C HU3KHUMHU
MOTEPSIMU, COCTABJICHHOM W3 TOHKUX IIACTUH, 00bI9HO ToimmHo# 2,0 MM (0,08 mroiima)
WM MEHee.

e) Koprmyca/mpueMHrKH EHTPpUDYTH

KoMmmoHeHTsI, crienuansHo MpeIHa3HaYeHHbIe W TOJATOTOBICHHBIE IS Pa3MElIeHIs B
HUX COOPKH POTOPHOH TpyOBI Tra3oBod IEeHTpUPYrH. KopIiyc coCTOMT W3 KECTKOTo
MWIMHAPA ¢ TOoMmuHOW creHku 70 30 MM (1,2 mrofima) ¢ Mpenu3uoHHO 00paboTaHHBIMU
KOHI[AMH JUIS YCTAHOBKU TOJIIAITHUKOB M C OJHUM MM HECKOJIBKUMU (PIIaHIIAMH IS
MoHTaxa. OOpaboTaHHbIE KOHIIBI MapayuIeTbHBI JIPYr APYTy M MEPIEeHAUKYIISPHEI
MPOIOJIBHOM ocu muinuHApa B npeaenax 0,05 rpagyca wiu meree. Kopmyc MOXKeT Takxke
MIPEICTABIIATH COO0I KOHCTPYKITHIO SYEHCTOTO THIA JJIS Pa3MEIIeHUsI B HeM HECKOJIBKUX
poropHbIX TpyO. Kopryca n3roraBnuBaroTcs u3 marepuanos, kopposuecToikux k UFs,
WM 3alUIIAIOTCS TIOKPBITHEM U3 TAKHX MaTePHAaJIOB.

f) JloBymku:

CrenmanbHO MpeaHa3HAUYE€HHBIE WM MOATOTOBJIEHHBIE TPYOKM BHYTPEHHHUM IHAMETPOM
1o 12 mm (0,5 mroiima) mist u3Bieuenus raza UFg u3 potopHoil TpyObI o MeToay TpyOKu
ITuto (T.e. ¢ OTBEpCTHEM, HAIIpaBICHHBIM Ha KPYTOBOH IOTOK Ta3a B POTOPHOM TpyOe, K
MpUMEpY, TMOCPEACTBOM HM3TH0a KOHIA PaJUalbHO PACIONOXKEHHOH TPYOKH), KOTOpPHIE
MOJKHO TPUKPENUTH K LEHTPaIbHON CUCTEME H3BJICUeHUs Ta3a. TpyOKH M3rOTOBICHBI U3
MaTtepuanoB, KopposuecTokux Kk UFe, wuaum 3amumiaroTcss MOKPBITHEM M3 TaKHX
MaTepHalIoB.

CnenuanbHO NpefHA3HAYEHHbIE WU IOATOTOBJICHHbIC BCIIOMOraTeJbHbIe CHCTEMbI,
o0opynoBaHHe M KOMIIOHEHTBI /Jsl HCIOJb30BAHUSI HAa Tra30LeHTPUYKHOI
YCTaHOBKe 110 000raleHnIo

BBOJHOE 3AMEYAHUE

BcnomorarenbHble  cHCTEMBI, 00OpyIOBaHHE W KOMIIOHEHTHI Ta30UeHTpH]YKHOU
YCTaHOBKM I10 OOOTaIlleHUI0 MPEJCTABIAIOT CO00M CHCTEMBI YCTaHOBKH, HEOOXOIMMBIE
nist nogaun UFg B IeHTpudyTH, UIs CBS3U OTAEIBHBIX HEHTPU(DYT MEKAY COOO0H ¢ LeNbio
00pazoBaHMsI KackajoB (WM CTyIEHEH), 9TOOBI JOCTHYH 00Jiee BEICOKOTO OOOTalIeHUs U
n3Bneus "mponykr" u "xBoctel" UF¢ w3 wneHtpudyr, a Takke 000pynoBaHHE,
HeoO0XoauMoe Ui IpUBEIEHHS B ACHCTBUE EHTPUYT UK IJIS1 YIPABICHUS YCTaHOBKOM.

O6buHO UF6 ncnapsieTrcs M3 TBEpABIX BEIIECTB, MOMEIICHHBIX BHYTPH MOJOIPEBAaCMBbIX
aBTOKJIABOB, W TIIOIaeTCsi B Ta3000pa3HOH (opMe K LeHTpUdyraMm uepe3 CHCTEMY
KOJUIEKTOPHBIX TpyOorpoBoaoB kackana. "[Ipomykt" u "xBocTel" UF¢, mocTymaromue u3
HeHTpu(yr B BHAE Ta3000pa3HbIX IOTOKOB, TAaKXKe IPOXOIOIT 4epe3 CHCTEMY
KOJUIEKTOPHBIX TPYOONPOBOAOB Kackala K XOJIOOHBIM JIOBYLIKaM (padoTaromuM Hpu
temmeparype okoso 203 K (-70°C)), riae OHH KOHICHCHPYIOTCS M 3aTE€M MOMEIIAOTCS B
COOTBETCTBYIOLINE KOHTEWHEPHl [UId TPAHCIOPTHPOBKH WIM XpaHEeHHsa. Tak Kak
YCTaHOBKA IO OOOTAlICeHUI0 COCTOMT W3 MHOTHX THICSY LEHTPU(]YT, COOpaHHBIX B
KacKaJpl, CO3/Ial0TCS MHOTOKHMJIOMETPOBBIE KOJUIEKTOPHBIE TPYOONpPOBOJIBI KAaCKaJlOB C
TBICSYaMU CBapHBIX IIBOB, IPUYEM CXEMa OCHOBHOH 4acTH MX COSAMHEHHUH MHOTOKPATHO
nosTopsiercsi. OOoOpynOBaHHE, KOMIOHEHTHI U CUCTEMBI TPYOOIIPOBOIOB U3rOTOBIISIOTCS
C coOJIIOIEHHEM BBICOKHX TPeOOBaHM K BaKyyM-IUIOTHOCTH M YHCTOTE 00pabOTKH.
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5.2.1.

5.2.2.

5.2.3.

5.2.4.

Cucrembl noaaym/cucTeMsl 0TBoAa "'mpoaykra' u "xBocToB"

CHCHI/IHJII)HO NMPpEAHA3HAUYCHHBIC WKW IMOATOTOBJICHHBIC TCXHOJOTUYECKHUE CHUCTCMBI,
BKJIIFOYAIOIIHUE:

MHUTAIONINE ABTOKJIABH (MM CTAHIMH), UcTioib3yeMble 1t monaun UFg B kackamsrl
neHTpudyr npu gasrenun g0 100 x[la (15 ¢ynT/KB.A10IIM) M TIpU cKOpOoCcTH | Kr/94
HiIH 0oJIee;

aecyonuMaTopsl (MM XOJOIHBIC JIOBYIIKH), UCTOIb3yeMble s BoiBedeHus UFg
u3 KackajoB mpu naieHun 1o 3 klla (0,5 gynr/kB.oroiim).  lecyOnumaTopsr
criocob6HbI oxnakaareest 10 203 K (-70°C) u HarpeBatsest 10 343 K (70°C);

cTaHuy "mpoaykra" W "XBOCTOB", WCHOIB3yeMble mus mepememienns UFg B
KOHTEHUHEPBHIL.

Ota ycraHoOBKa, 000pyIOBaHME M TpPyOONPOBOIBI IOJHOCTHIO M3TOTaBIMBAIOTCA U3
croikux kK UFs MaTepmanoB wiaM  3alIMUIAlOTCS  TOKPBITUEM W3 HHUX
(cm. ITOAACHUTEJIBHOE 3AMEYAHMUE x nanaomy paszaeiny) ¢ cOOJTIOAEHNEM BBICOKHUX
TpeOOBaHMH K BAKyyM-IUIOTHOCTH M YHCTOTE 00PaOOTKH.

MamuHHBbIE CHCTEMbI KOJLUIEKTOPHBIX TPYOONIPOBO/IOB

CrenManbHO TpeAHA3HAUYCHHbIC WM TOATOTOBJICHHBIE CHUCTEMBI TPYOONpPOBOAOB U
KoJutekTopoB i ynepxkaHusi UFs BHyTpu LEHTpUQYXHBIX KackagoB. OJTa CeTh
TpyOONPOBOAOB OOBIYHO MPENCTaBIsET co0OW cUCTeMy ¢ "TPOWHBIM" KONJIEKTOPOM, U
KaXaasg IeHTpudyra coeIuHeHa C KaXAbIM W3 KOJIeKTopoB. CrenoBaTenpHO, cxema
OCHOBHOW 4YacTM HX COEIWHEHHs MHOTOKpaTHO moBTopsiercd.  OHa MOJHOCTBHIO
msrotaBimuBaeTcss w3 croWkmx K UFg warepmanoB (cm. TIOSICHUTEJIbBHOE
3AMEYAHUE k HacrosimemMy pa3zaeny) ¢ COOM0eHIeM BEICOKUX TPEOOBaHHU K BaKyyM-
TUTOTHOCTH M YUCTOTE 00pabOTKH.

Macc-crnieKTpoMeTpbl/McTOUHUKHN HOHOB 115 UF,

CHCI_[I/IaJ'IBHO MpEAHA3HAYCHHBIC WUJIKM MOATOTOBJICHHBIC MAarHUTHBIC WX KBAaJPYIIOJbHBIC
MaccC-CIIEKTPOMETPBI, CIIOCOOHBIC TIPOU3BOAUTE MPSAMOM 0TOOP MPOO MOaaBaeMOi Macchl,
"mpoaykra" wim "XBOCTOB" M3 ra3oBBIX MOTOKOB UF¢ m oOamarontie moHEIM HaOOpOM
CIICAYIOIINX XaPAKTEPUCTHK:

1. yAenpHas pa3pemaroniasi ClIocOOHOCTH 1Mo Macce cBbimie 320;

2. CoacCpiKaT UCTOYHUKU HOHOB, HU3IOTOBJICHHLIC M3 HHUXpPOMa HJIW MOHCIISA WIN
3alIUIICHHBIC ITOKPBITUEM U3 HUX, WJIN HUKCIUPOBAHHBIC,

3. COJIepKaT HOHU3AUOHHBIC HCTOYHUKU C OOMOAPINPOBKOH dIIEKTPOHAMM;

4, COJZIEpKAT KOJJIEKTOPHYIO CUCTEMY, IIPUTOIHYIO I U30TOITHOIO aHaJIU3a.
IIpeoOpa3oBaTeu 4acTOTHI

[IpeoOpaszoBaTenn YacTOTHl (TaKKe€ HM3BECTHBIE KaK KOHBEPTOPHI WM WHBEPTOPHI),
CHENMAIbHO TpeJHAa3HAaYeHHblE WM TOATOTOBJIIEHHBIE Il THUTAHHUA CTATOPOB
JBUTATEIICH, OMNpeNeNieHHbIX B moanmyHkre 5.1.2.d), wim 4YacTd, KOMIOHEHTHI H
moACOOPKH TaKUX MpeoOpa3oBaTeie dYacTOTHI, OOJIafaonue TIOJHBIM Ha00pOM
CIIEIYIOIINX XapaKTEPUCTHK:

1. MHOTo(a3HbIH BeIx0o[ B tuana3one ot 600 mo 2000 I';

2 BBICOKAast CTaOMIILHOCTH (CcO cTabmiu3arueit yactoTsl tyuie 0,1%);
3. HU3KHUE HeMMHEHHbIe ncKaxkeHus (MeHee 2%);

4 ko3 duiment moneznoro aercTeus cebitre 80%.
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5.3.

5.3.1.

5.3.2.

5.3.3.

[NOACHUTEJIbBHOE 3AMEYAHUE

[lepeuncnenHoe BeIIE O0OPYJOBAaHHWE BCTYMAeT B HEMOCPEICTBEHHBIH KOHTAaKT C
TexHonornueckuM razoMm UFq wimu HemocpencTBeHHO YIpaBisieT paboToil neHTpudyr u
MIPOXOKACHUEM I'a3a OT HEeHTpUyYTrH K HeHTpUdyTe 1 U3 Kackaaa B KacKal,.

Kopposuecroiikne k UF¢ MaTepuansl BKIIOYAOT HEPKaBEIOUIYIO CTallb, aJIIOMHHUH,
AIIOMUHMEBBIE CIIaBbl, HUKENb WU CIUIaBbI, coaepkaine 60% u Oonee HUKeEs.

CrnenuajbHo NMpeaHA3HAYEHHBbIE WM MOATOTOBJIEHHBIE COOPKH U KOMIIOHEHTBI JIst
HCI0JIb30BaHMs NPHU razoanuddy3noHHom odoraneHun

BBOJAHOE 3AMEYAHUE

Ilpu rasomuddy3suoHHOM  MeTonme  pasdelieHHs  HM30TONOB  ypaHa  OCHOBHOM
TEXHOJIOTHYECKOH COOpPKOH SBIIsSICTCA CIEHUATIbHBIA MOPUCTBIA Ta30au¢dy3HOHHBIH
Oapbep, TEIIOOOMEHHHK JUIsi OXJIAKICHUs Taza (KOTOpBIH HarpeBaeTcsi B Ipolecce
CKaTus), YIUIOTHUTENbHBIE KIAMaHbl W PETyJUpPYIOIIME KJIamaHbl, a TakKxke
TpyOOTIPOBOIBL. [Tockompky B Tazoauddy3MOHHOW TEXHOJOTUH HCHOJIB3YeTCS
mectudropucteiii ypan (UFg), Bce oOopynoBanue, TpyOOHNpOBOABI U ITOBEPXHOCTH
U3MEPUTEIbHBIX NPUOOPOB (KOTOpBIE BCTYNAalOT B KOHTAKT C Ta30M) JOJDKHBI
M3TOTAaBIMBATHCS U3 MAaTEPUANIOB, COXPAHAIOUIMX CTaOMIBHOCTH Npu KoHTakte ¢ UF.
lazoguddy3nonHas ycraHOBKa COCTOUT M3 pAlia TAaKUX COOPOK, TaK YTO UX KOJIUYECTBO
MOJKET ObITh BXKHBIM TOKa3aTeJIeM KOHEYHOTO TpeHa3HauYeHHS.

I'azonu¢gpy3nonnnie 6apbepbl

a) CrnenuanabHO TpeNHAa3HAYEHHBIE WM OATOTOBJICHHBIE TOHKHE, MOPUCTHIC
unbTpsl ¢ pasmepoM mop 100-1000-A (amrctpem), Tommmuoit 5 MM (0,2 mroiima) umu
MeHblle, a uId TpyOuaTeix Qopm guamerpom 25 MM (1 groiiM) WIM  MEHbLIE,
W3TOTOBJICHHBIE W3 METAUIMYECKHX, IOJMMEPHBIX MM KEPaMUYECKUX MaTepHalioB,
koppo3uectoikux Kk UFg, u

b) CHEeNMaIbHO TOATOTOBJICHHBIE COCAMHEHHS WM TOPOIIKH I HW3TOTOBICHHS
Takux GWIBTPOB. Takue coenWHEHHWS ¥ TOPOIIKH BKIIOYAIOT HUKENh WM CIUIABBI,
conepxkamme 60% wim Goiee HUKENS, OKCH alfoMUHUS WK cToiikue K UF¢ oTHOCThIO
(TOpHUpOBaHHBIE YIIEBOAOPOIHBIE MOJUMEPHI C YUCTOTOH 99,9% unu Gonee, pasmepoM
gacTur, MeHee 10 MKM ¥ BBICOKOW OJHOPOTHOCTHIO YACTHI[ MO KPYIMHOCTH, KOTOPHIC
CIIeIMaIbHO MTOATOTOBIICHKI JIJIST U3TOTOBJICHUS Ta3011(Py3HOHHBIX OaphEpOB.

Kameps! nugdysopos

CrieruanibHO TIpeTHA3HAYCHHBIC WM TIOJTOTOBJICHHBIE TE€PMETHYHBIC WIMHIPUYICCKHUE
cocynabl nuametpoM Oonee 300 mm (12 mroiimoB) u mmuHON G0ee 900 MM (35 mroiimMoB),
WIH TIPSMOYTOJIBHBIE COCYIbI CPaBHHMBIX Pa3MEpoOB, UMECIOIIUE OJUH BIYCKHOH M JiBa
BBHIIMMYCKHBIX MaTpyOKa, JUaMeTp KaKIoro W3 KOTOphix Oonee 50 MM (2 mroiima), s
MOMEIIEHHUST B HUX Ta30Audy3uOHHBIX 0aphepoB, U3roroBiieHHbIe U3 cTOhKUX K UFg
MaTepUaloB WX 3allUIeHHbIE TTOKPBITHEM U3 HUX, U MTPEeTHA3HAYEHHBIE I yCTAHOBKH B
TOPU30HTAIBPHOM HITH BEPTUKATHHOM ITOJI0KECHUH.

KoMmnpeccopsl u razonyBku

CrnenuanbHO TpeAHA3HAUYEHHBIE MM IOATOTOBICHHBIE OCEBbIC, LEHTPOOCIKHBIE WIIN
00BEMHBIE KOMIIPECCOPHI, WM Ta30yBKH C MPOU3BOAUTEIHLHOCTRIO Ha Bcoce 1 M’/MUH
wmm 6onee UFs u ¢ naBneHnemM Ha BbIxoe OO Heckonbkux coTeH klla (100 ¢yHT/KB.
TIOWM), TIpeAHa3HAdeHHBIC I JONTOBPEeMEHHOW Jkcruryaranuun B cpeae UFg ¢
ANIEKTPOJIBUTATEIIEM COOTBETCTBYIOIIEH MOIIMHOCTA WM 0€3 Hero, a Takke OTAeIbHbIC
COOpKHM TakhX KOMIIPECCOPOB M Ta30yBOK. OTH KOMIPECCOPHI U Ta30yBKH UMEIOT
nepenan gaBineHus ot 2:1 no 6:1 u m3roraBiamBatorcs u3 ctoiikux k UFs MaTepuanos nim
IMOKPBIBAIOTCA UMU.
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5.34.

5.3.5.

54.

5.4.1.

YniaorHenus Bpallaomuxcsda BajoB

CrenmanbHO TpeNHA3HAYCHHbIE WM TOJATOTOBJICHHBIE BaKyyMHBIE VIUIOTHEHUS,
YCTAaHOBJICHHBIE HAa CTOPOHE MOJAaYM M HA CTOPOHE BBIXOJA MAJsl YIUIOTHEHHs Bala,
COECQUHAIOLIETO POTOP KOMIIpeccopa WM Ia30JyBKU C IPUBOJHBIM JBUrATEJIEM, C TEM
YTOOB!I 00€CIeYnTh HAJCKHYI0 TepMETH3alNI0, NPEeIOTBPAIIAIONIyI0 HaTeKaHUe BO31yXa
BO BHYTPEHHIOIO KaMepy KOMIIpeccopa WUiiv ra3ofyBkH, kotopasa HanoiaHeHa UFg. Takue
VIUIOTHEHUSI OOBIYHO TPOEKTHPYIOTCS Ha CKOPOCTh HaTeKaHWs OydepHOro raza MeHee
1000 cm’/muH (60 mroiiv’/Mum).

Tem10o00MeHHUKH 119 oxJaxaenus UFg

CrnenunanbHO MpeAHa3HAYCHHBIC WK TIOATOTOBICHHBIE TEINIO0OMEHHHUKH, H3TOTOBJICHHEIC
u3 croiikux Kk UFs MarepuanoB wiay MOKpHITHIE UMH (32 MCKIIOUEHHEM HeprKaBeloliel
CTaly), WIA MEIbI0, WU JIOOBIM COYETaHWEM JTHX METaNIOB M pPacCUMUTaHHBIC Ha
CKOpOCTbh U3MEHEHUS JAaBJICHUs, onpeelsioniero yreuky, menee 10 IMa (0,0015 ¢pynT/KB.
mroiiM) B yac mpu niepenane gasierus 100 klla (15 GyHT/KB. mroiim).

CrnenuajJbHO NpeHA3HAYEHHbIE UJIH MOAT0TOBIEHHbIE BCIOMOTaTe/IbHbIE CHCTEMbI,
000pyI0BaHHWE M KOMIIOHEHTHI IS HCHOJIBL30BAHUS NpPH ra3oandQy3noHHOM
odoraieHuu

BBOJIHOE 3AMEYAHUE

BcnomoratenbHble CHCTEMBI, 000pYIOBaHHME W KOMIIOHEHTHI JUIS Ta30au(dy3UOHHBIX
YCTaHOBOK I10 OOOTAIICHUIO IMPEACTABISIIOT COOOW CHCTEMBI YCTaHOBKH, HEOOXOAMMBIC
i nmopaun UFg B razoguddysnonnyio cOOpKy, IS CBSI3U OTICIBHBIX COOPOK MEXIY
coboif 1 00pazoBaHMs KackaloB (WM CTYIEHEH) C IEIbI0 MOCTEIECHHOTO JOCTHKCHUS
Ooxee BBICOKOTO oborameHuss W usBnedeHus '"mpoaykra" u "xBoctoB" UFs wu3
1 (y3HOHHBIX ~ KacKaJoB. BBumy = BBHICOKOMHEPUMOHHBIX  XapaKTEPUCTUK
I y3NOHHBIX KacKagoB IJ000€ IpephiBaHHE WX pPadOTBI, OCOOCHHO MX OCTaHOBKA,
OPUBOIAT K Cephe3HbIM mocieacTBuaM.  CremoBaresnbHO, Ha ra3oaudy3nOHHOM
YCTaHOBKE Ba)KHOE 3HAUYEHHE MMEIOT CTPOroe M MOCTOSHHOE MOAJepKaHUEe BaKyyma BO
BCEX TEXHOJOTMYECKHX CHCTEMaxX, aBTOMAaTHUYEeCKas 3alluTa OT aBaphuid M TOYHOE
aBTOMATHYECKOE PEryJMpoBaHHE IOTOKA Taza. Bce 3To MpUBOAMT K HEOOXOIMMOCTH
OCHAIIICHWS YCTAaHOBKM OOJBIIMM KOJHYECTBOM  CIICIHANBHBIX H3MEPUTEIbHBIX,
PETyJIUPYIOUIMX U YIPABISIONIHX CHCTEM.

O6b1uHO0 UF¢ ucnapsiercs u3 LWIMHAPOB, TOMELICHHBIX BHYTPHU aBTOKJIABOB, U MIOJAETCS
B ra3oo0pa3Hoil ¢opMe K BXOAHBIM TOYKaM 4Yepe3 CHUCTEMY KOJUIEKTOPHBIX
TpybonpoBonoB kackama. "Ilpomykt" m "xBoctel" UFg, mocrymaromiye U3 BBIXOIHBIX
TOYEK B BHUAE Tra3000pa3HbIX IMOTOKOB, HPOXOISIT 4Yepe3 CHUCTEMY KOJUIEKTOPHBIX
TpyOONPOBOJIOB Kackaga JUOO K XOJOJHBIM JIOBYIIKaM, JHOO K KOMIPECCOPHBIM
CTaHIUAM, Tne Ta3000pa3Hbii MOTOK UFg cxKmkaeTcss W 3areM MOMeENaeTcs B
COOTBETCTBYIOIINE KOHTCHHEPHI Ul TPAHCIOPTUPOBKH WM XpaHeHus. Ilockombky
razoguddy3nonHass ycTaHOBKa IO OOOTAIIEHUIO HMEET OOJbIIOE KOJIUYECTBO
razoauddy3noHHBIX COOPOK, COOpaHHBIX B KacKadbl, CO3IAIOTCS MHOT'OKHIOMETPOBBIC
KOJIJIEKTOPHBIE TPYyOOMpPOBOJBI KAaCKaJOB C ThICAYaMM CBapHBIX LIBOB, MPHUYEM cCXeMa
OCHOBHOW YacTHM MX COEIMHEHHII MHOTOKpPAaTHO IIOBTOpSETCH. O6opynoBanue,
KOMITOHEHTHl M CHCTEMBI TPYOOIPOBOJOB H3TOTOBIISIIOTCS C COONIOACHUEM BBICOKHX
TpeOOBaHMIA K BAKYYM-IDIOTHOCTH M YACTOTE 00pabOTKH.

CucreMbl mogavyu/cucTeMbl 0TBOAA "'mpoaykra' u '"'xBocToB"
\

CrenmanbHO TIpeAHA3HAYSHHBIE WM TOJTOTOBIIEHHBIE TEXHOJIOTHYECKHE CHCTEMBI,
cnocoOHbIe padotathk nipu AasieHuu 300 Ila (45 ¢hyHT/KB. q10HM) UM MEHEE, BKJIFOYAs:
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5.4.2.

5.4.3.

5.4.4.

5.4.5.

MUTAIOIIAE AaBTOKJIABBI (WM CHUCTEMBI), HCIONb3yeMmble s momayn UFg B
razoau(dpy3noHHBIC KaCKaIbl;

necyOauMaTopsl (MM XOJOJHBIE JIOBYIIKH), UCTIONb3yeMble aist BeiBeeHus: UF
u3 ra30au(Py3MOHHBIX KaCKa/lOoB;

craniuu oxikeHus, rae UFg B razoo0pasHoii popMe M3 Kackaga CKUMAeTcsl H
OXJIAXKAAETCS 10 )KUIKOTO COCTOSHHUS,

CTaHIMHU "mpoaykra" miaM "XBocToB", Mcnonb3dyeMble ans nepemenieHuss UFq B
KOHTENHEPHI.

CucteMbl KOJUIEKTOPHBIX TPYGONIPOBOAOB

CrenuanbHO IpeAHA3HAUCHHbIE WM IIOATOTOBJICHHBIE CUCTEMBI TPyOOIPOBOIOB U
cucTeMBbl KoekTopoB s yaepkanus UFq BHyTpu razoguddy3nonHbx kackamoB. JTa
CeTh TPYOOIPOBOIOB OOBIYHO MPENCTABIAET COO0H CUCTEMY C "MBOMHBIM" KOIIEKTOPOM,
I/ie KaXaas syeiika coeIMHEHa ¢ KaKIbIM U3 KOJIJIEKTOPOB.

BakyymHble cucTeMbl

a) CrnenmanbHO TpeAHAa3HAYEHHBIE WM IOATOTOBJICHHBIE KpYIHbIE BaKyyMHBIC
MarucTpaiy, BaKyyMHBbIE KOJUIEKTOPHI M BaKyyMHBIE HACOCHI INPOHM3BOAUTEIBHOCTHIO
5 M /mun (175 yTt’/™MuH) win Goee.

b) BakyyMmHBIE HAacOCHI, CIIEHUATBHO NPEJHA3HAYCHHBIC JUII PaOOTHI B CONepKalieit
UF¢ atmocdepe W M3roTOBJICHHBIC U3 ANIOMUHHS, HUKENS WM CIUIABOB, COJEpPKAIMX
6oree 60% HUKENS WIM MOKPBITHIE UMH. OJTH HACOCHI MOTYT OBITh WJIM POTAIlHOHHBIMH,
WY TIOPUIHEBBIMU, MOTYT UMETh BBITECHSIONINE H (DTOPHCTOYTIEPOAHbIEC YIJIOTHEHUS, a
TaKoke B HUX MOTYT IPUCYTCTBOBATH CIICIMAIBHBIE paO0YHe )KUIKOCTH.

CrnennaJjibHbIe CTONOPHBIE U Pery/Iupyomne Kiananbl

CrnenuanbHO TpeAHA3HAUYEHHBIE WIM TOATOTOBICHHBIE Py4YHBIE WM aBTOMATHYECKHE
CTOTIIOPHBIE M PEryJIHpYIONINe KiIanaHbl CHIb(QOHHOTO TUIIA, U3TOTOBICHHBIE U3 CTOMKHX
k UF¢ matepuanos, quamerpoMm ot 40 mo 1500 mm (1,5 g0 59 mroiiMoB) 1j1sl YCTAaHOBKU B
OCHOBHBIX ¥  BCIIOMOTaTeNBHBIX CHUCTeMaxX Ta30Au((y3HOHHBIX YCTAaHOBOK  TIO
00O0raleHuto.

Macc-cnekTpoMeTpbl/HcTOYHUKH HOHOB 1J1s1 UF

CrienaibHO NMpeIHa3HAYCHHBIC WM IMOATOTOBICHHBIE MATHUTHBIC MM KBaJpyHOJIbHBIE
Macc-CIIeKTPOMETPBI, CIIOCOOHBIE MPOU3BOAUTH MPAMOM 0TOOP MPOO MOAaBaeMON MacChl,
"mpoaykTa" unm "XBocToB" U3 ra3oBbIX MOoTOKOB UF u oOnagaromye moigHbeM HaOOpoM
CIIEIYIOIINX XapaKTePUCTUK:

1. yIeNbHAs pa3periaromnas CriocoOHOCTh Mo Macce cBoite 320;

2. COACPIKAT HUCTOYHUKU HOHOB, HU3IOTOBJICHHLBIC M3 HHUXpPOMa HJIKM MOHCIS HWIIN
3alIUIICHHBIC ITOKPBITUEM U3 HUX, UM HUKCIIMPOBAHHBIC,

3. COACPIKAT NOHU3AIMOHHBIC UICTOUYHUKU C 60M6ap,[[PIpOBKOI>i DJICKTPOHAMU;

4. CoJIepKaT KOJUIEKTOPHYIO CUCTEMY, IPUTOAHYIO I M30TOMHOTO aHAIIN3A.
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5.5.

5.5.1.

[NOACHUTEJIBHOE 3AMEYAHUE

IlepeunciienHoe BBIIIE O00OPYIOBAaHUE BCTYMA€T B HEMOCPEACTBEHHBIH KOHTAKT C
texHosorndeckuM razoM UFg, mrb0 HEMOCPEeNCTBEHHO PETYIHPYET MOTOK B Mpeeinax
Kackajaa. Bce MOBEepXHOCTH, KOTOpbIE BCTYMAIOT B KOHTAKT C TEXHOJOTHYECKUM Ta3oM,
LEINKOM H3roTaBiIUBaOTCA U3 cTOMKNX K UF¢ MaTepuanoB Uiy MOKpeIBalOTCA UMHU. J71s
Hesneld  pasfenoB, OTHOCAMIMXCS K ra3onuddy3nOHHBIM YCTPOHCTBaM, MaTepHalbl,
Koppo3uectorikue kK UFg, BKIIOYAIOT HEPXKABEIOIIYIO CTallb, AJIIOMUHHM, allFOMUHUEBBIE
CIUIaBBI, OKCHJI ATFOMUHUS, HUKEJIb WIH CIUTaBBI, cofepkamntue 60% umu 6oiiee HUKENS, a
Takke croiikue Kk UFg momHOCThIO (hTOpHpOBaHHBIE YTIIEBOJAOPOAHbIE TOJIMMEDHI.

CHeI.IPla.Hb]-IO npennasﬂaqenﬂble WK IOATOTOBJICHHBIC CHCTEMBbI, 060pyn03a1me )% §
KOMIIOHEHTbI JAJIA HUCHIOJIB30BaAaHUA Ha yCTaHOBKaX a3p0)1nHaanec1c0r0
odorameHus.

BBOJAHOE 3AMEYAHUE

B nponieccax aspoanHaMudecKkoro oooraiieHusi cMech razoodpasnoro UFg u sierkoro rasa
(BOIOpOX MM TETHI) CKUMAETC M 3aTeM IPOITYCKaeTCs Yepe3 pa3aeaioNue IeMEeHTHI,
B KOTOPBIX H30TOITHOE pa3JelIeHHue 3aBepIIaeTCs IOCPEICTBOM MOIYUYEHHS OOIBIINX
[EHTPOOEKHBIX CHJI IO TE€OMETPHH KPUBOJIMHEHHOW CTEHKH. Y CHelHo pa3paboTaHbl ABa
mporecca 3TOro THMA: MPOIECC COILIOBOTO Pa3/ieieHHs W MPOIECC BUXPEBOH TPYyOKH.
Jlis o0oMX MpOIECCOB OCHOBHBIMH KOMITOHCHTAMH KacKala pasJelieHUs SBISIOTCS
IWIMHAPUICCKAE KOpIyca, B KOTOPHIX pa3MEIICHBI CIEIUANbHBIC pa3IeTUTeIIbHBIC
3JIEMEHTHI (COTUIa WM BHXPEBBIC TPYOKH), Ta30BBIE KOMIIPECCOPHI U TEIII00OMEHHUKU
U yAajueHnst 00pa3yromerocss Ipy CKaTuu Tera. s a poInHAMHYECKUX YCTaHOBOK
TpeOyeTcs mebli psii TAKUX KacKaJloOB, TAK YTO UX KOJHUYECTBO MOXET CITY>KUTh BaKHBIM
yKa3aTelleM KOHEYHOrO HCHOJb30BaHUA. [lOCKONBKY B a’pOoAMHaMHYECKOM Ipolecce
ucnonn3yercs UFg,  ToOBepxHOCTM  BCero  00OpyZoBaHUs, TPyOONPOBOJOB U
WU3MEPUTEIIbHBIX TPUOOPOB (KOTOPBIE BCTYHAlOT B KOHTAKT C Ta30M) JOJDKHBI
M3TOTaBIIUBAThCA U3 MAaTEPUATIOB, COXPAHSIOIINX YCTOMUUBOCTE IPU KOHTaKTe ¢ UFs.

[NTOACHUTEJIBHOE 3AMEYAHUE

IlepeuniciieHHBIE B HACTOSILEM pa3Aelie 3JIEMEHThl BCTYIAIOT B HENOCPEACTBEHHBIN
KOHTakKT ¢ TexHolorudeckuM razoM UF¢ mmbo HemocpeacTBEHHO PeryiupyloT IMOTOK B
mpenenax Kackajaa. Bce moBepXHOCTH, KOTOPHIE BCTYMAIOT B KOHTAKT C TEXHOJIOTHYECKUM
razoM, LUEJIUKOM H3TOTaBIMBaOTCs U3 CcTOMKUX K UFg MarepuasioB, WM 3allvIIEHBI
MOKPBITUEM W3 TaKMX MarepuanoB. Jlms meneil pasgena, OTHOCSIIETOCS K dJIEMEHTaM
a’POIMHAMHUIECKOTO oborameHus1, koppo3uectoikue k UFg MaTepualbl, BKITIOYAIOT MEIb,
HEP>KaBEIOIIYI0 CTallb, AaJIOMHUHHUW, aJIOMUHHUEBBIC CIUIABbl, HUKEIb WM CIUIABBHI,
comepkamme 60% wnmm Oonee Hukens, a Takke croiikue K UFg momHOCTBIO
(hropupoBaHHBIC YTIICBOAOPOIHBIC TOJIUMEPHI.

PaznesuTenbHbIe cOILIA

CrienaibHO TpeJHA3HAYCHHBIC WIIM IOJIOTOBJICHHBIC pa3/ICIUTENLHBIE COMIa U HX
cOopku.  Pa3menuTenbHBIE COMIAa COCTOST M3 MIEIEBUAHBIX H30THYTHIX KaHAJIOB C
panuycom u3ruda meree 1 mm (00s14n0 0T 0,1 mo 0,05 Mm), kopposuecroiikux xk UFs, n
UMEIOIINX BHYTPEHHIOI PEXYIIYI0 KPOMKY, KOTOpas pa3ieiseT NPOTEKAaIomMH depes
COIUIO ra3 Ha JABe (paKLuH.
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5.5.2.

5.5.3.

5.5.4.

5.5.5.

5.5.6.

BuxpesBbie TpyOKkH

CrienuanibHO TpeIHa3HAYEeHHbIE WM TOATOTOBJICHHBIE BUXPEBBIE TPYOKH M HX COOPKH.
BuxpeBble TpyOKH UMEIOT MITMHIPUICCKYIO WK KOHYCOO0pa3Hyto GopMy, H3rOTOBJIECHBI
u3 kopposuectoiikux k UFs MarepuanoB WM 3alllMIIEHbl TOKPHITUEM W3 TaKUX
MatepuanoB M wuMeroT auamerp ot 0,5cM g0 4cM NpU OTHOIIEHWH JJIHHBI K
muamerpy 20:1 wim MeHee, a TakKe OJHO WM Oollee TaHTEHIIMAIEHOE BXOIHOE
otrBepcTHe. TpyOKH MOTYT OBITh OCHAIIICHBI OTBOJIAMHU COILJIOBOTO THIIA HAa OJIHOM HIIM Ha
000uX KOHIIAX.

[HOACHUTEJIBHOE 3AMEYAHUE

[IuTaTenpHBIA Ta3 MOCTYMAET B BUXPEBYIO TPYOKY MO KacaTeNbHOM ¢ OJHOTO KOHIA FITH
yepe3 3aKpyUYMBAIOIINE JIONATKH WM Yepe3 MHOTOYHCIICHHBIE TAHTCHIIUAIBHEIE BXOTHBIE
OTBEPCTHSI BIIOJIb TPYOKH.

Kommnpeccopbl 1 ra3o1yBKu

CrienaibHO TpeTHa3HAYCHHbIE WJIM TOJTOTOBIICHHBIC OCEBBIC, NEHTPH(YKHBIC WIIN
00BEMHBIE KOMIIPECCOPBl WJIM Ta301yBKH, U3TOTOBIEHHBIE M3 Koppo3uecTonkux K UFg
MaTEepHAJIOB, 150 051 3alUIICHHBIC MTOKPBITHEM n3 TaKHAX MaTEepHAJIOB,
POM3BOIUTENHHOCTRIO HA BXode 2 M/MuH mimm Gomee cmecn UF, m Hecymiero rasa
(BOIIOpOT WK TETIHIA).

TIOSJICHUTEJIbHOE 3AMEUYAHUE
Takue KOMIIPECCOPhI U Ta30AyBKH OOBIYHO UMEIOT Tiepenas aapienus ot 1,2:1 mo 6:1.
YI10THEHHs BPalIalomMuXcsi BaJioB

CrenmanbHO TIpeAHA3HAYEHHBIE WM TOJATOTOBIICHHBIE YIIOTHEHHS BpPAIArOIIAXCS
BaJIOB, YCTAHOBJICHHbIC Ha CTOPOHE ITO/IaY¥ U HA CTOPOHE BBIXOJA IS YIUIOTHEHUS Bala,
COEIUHSIONIETO POTOP KOMIIPECCOPA WIIH POTOP Ta30AyBKH C MPUBOIHBIM JIBUTATEIEM, C
TEM 4YTOOBl OO0CCICUUTh HAACKHYIO TEPMETH3AIMI0, NPEAOTBPAIIAIONIYI0 BBIXOJ
TEXHOJIOTUYECKOTO Tra3a WJIM HaTeKaHWe BO3JyXa WIM YIUIOTHAIOUIETO Taza BO
BHYTPEHHIOIO KaMepy KOMIIpeccopa WM Ta30[yBKH, KoTopas 3amonHeHa cmechio UFg u
HECyIIero rasa.

Ten1000MeHHUKH V151 OXJIAXKIEHUS ra3a

CrnenunanbHO MpeaHa3HAYCHHBIC WM TIOATOTOBIICHHBIE TEINIO0OMEHHHUKH, H3TOTOBJICHHEIC
u3 kopposuectoiikux kK UFs MarepuanoB WiM 3allMIICHHbIE NOKPBITUEM U3 TaKUX
MaTepuaoB.

Koxyxu pa3aeasiioniux 3J1eMeHTOB

CHCHI/IZ‘U’IBHO MMpEAHA3HAYCHHBIC nin IOATOTOBJICHHBIC KOXYyXH  pasaCIArInuX
9JIEMCHTOB, U3TOTOBJICHHBIC M3 KOppO3PI€CTOI>iKPIX K UF5 MaTCpUuajIoB WU 3alIUIICHHBIX
IOKPBITUEM H3 TAKUX MATCPUATIOB, IAJII MNOMCHICHHA B HHUX BUXPCBBIX TpY6OK N
PasaACIUTCIIBHBIX COTICII.

[HOACHUTEJIBHOE 3AMEYAHUE

OTH KOXYXH MOTYT TPEACTaBIATh cOOOW HMUIMHIPHYECKHE KaMepbl JHaMeTpoM Oolee
300 MM u juymHON Ooyee 900 MM MM TIPSIMOYTOJIBHBIC KaMEPhl CPABHUMBIX pa3MepoOB U
MOTYT OBITh TpeAHAa3HAaueHBl ISl YCTAHOBKH B TOPHU3OHTAIHLHOM WM BEPTHKAIEHOM
MTOJIO’KEHUH.
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5.5.7.

5.5.8.

5.5.9.

5.5.10.

5.5.11.

Cucrembl noaaym/cucTeMsl 0TBoAa "'mpoaykra' u "xBocToB"

CrnenmanbHO TpeIHA3HAYCHHBIE WM TOJTOTOBICHHBIC TEXHOJOTHMUECKHE CHCTEMBI WU
obopymoBaHue aJisi 000TaTUTEIHHBIX YCTAHOBOK, U3TOTOBIICHHBIC M3 KOPPO3UECTONKUX K
UF¢ MmaTepualioB Wiy 3aIIUIIEHHBIX TTOKPBITHEM M3 TAKHX MaTePHAIIOB, BKIIFOYAIOIIHE:

a) MUTAIOIINE aBTOKJIABHI, TIEYH WA CUCTEMBI, UCToNb3yeMble st nofgaun UFg mms
mporiecca 000TalIeHHUS;

b)  decybnauMaTopbl (MM XOJOMHBIC JIOBYIIKH), WCIOJB3YEMBIC JJIsi BBIBCICHUS
Harpetoro UFs u3 nporiecca oboramieH s sl MOCIeAYOLIEero MepeMeICHHS;

c) CTaHITUN OTBEPKICHUS WU OXKIKCHUSA, UCIONb3yemble s BeiBeneHuss UFg u3
mporiecca o0orameHus myTeM ckatus u nepeBoga UFg B KUIKYIO WIIH TBEPIYIO
(opmy;

d) cTaHiuu "mponaykra" uiam "XBocToB", ucnonb3dyemble ana nepememienus UFq B
KOHTENHEPBHL.

CucteMbl KOJUIEKTOPHBIX TPYGONIPOBOA0B

CHeI_[I/IaJIBHO MnMpe€aAHa3HAYCHHBIC NI IIOATrOTOBJICHHBIC CHCTEMBI KOJUIEKTOPHBIX
TpyOOIIPOBOZIOB, M3TOTOBJICHHBIE U3 Koppo3uecTokux kK UFg wMarepmanoB win
3allMIIEHHBIE TOKPHITHEM W3 TaKUX MarepuanoB, i yzaepxkanus UFg BHyTpu
a’POIMHAMHUYECKHUX KacKaloB. OTa CeTh TPyOONpPOBOIOB OOBIYHO MPEICTABISAET COOOi
cucteMy ¢ "HIBOMHBIM" KOJJIEKTOPOM, TII€ KaxAblH KackaJ WM Tpymnma KacKaJaoB
COCIMHEHBI C KaXIbIM U3 KOJUIEKTOPOB.

BakyymHbIe cHCTeMbI H HACOCHI

a) CriernanibHO  TIpeHa3HAYEHHBIE WIIM TOJTOTOBIIEHHBIE BaKyyMHBIE CHCTEMEI,
TIPOM3BOUTENFHOCTEI0 HA BXOJAE 5 M'/MHH HIM Goiiee, COCTOSIIHE M3 BaKyyMHBIX
MarucTpaleil, BAKYyMHBIX KOJUIEKTOPOB M BAKyYMHBIX HACOCOB, U TIpEAHA3HAYCHHBIE JIJIS
paboTsl B comepxamux UFg ra3oBbIX cpenax.

b) BakyymHBIe HACOCHI, CHEIUAIBHO MPETHA3HAYCHHBIC WM MOATOTOBJICHHBIC IJIS
pabotel B coaepxammx UF¢ ra3oBBIX cpeaXx W M3TOTOBJICHHBIE M3 KOPPO3UECTOUKHUX K
UF¢ MaTepualioB UK 3alllMIIEHHBIX TOKPHITUEM U3 TaKUX MaTepuayioB. B 3THX Hacocax
MOTYT HCIIOJB30BaThCS (DTOPUCTO-YTIIEPOTHBIE YIUIOTHEHUS W CIICIUAbHBIE pabouue
SKUJKOCTH.

Cl'lelII/IaJ'ILHLIe CTONMOPHBIC U PETYJIUPYIOINHUEC KJIAlTaHbI

CrenmanbHble MpeaHA3HAYCHHBIC WM TOATOTOBJIICHHBIC PYYHBIC WIIA aBTOMATHYECCKUE
CTONIOPHBIC U PEryJHPYIONIUMEe KJanaHbl CHJIb()OHHOIO THIIA, H3TOTOBJICHHBIC W3
koppo3uectokux K UFg MaTepusioB WM 3allUIIEHHbIE TIOKPBITUEM M3 TaKHUX
MatepuanoB, auametrpoM oT 40 pmo 1500 MM [ MOHTaXXa B OCHOBHBIX U
BCIIOMOTATEIhHBIX CUCTEMAaX YCTAHOBOK a3pOIUHAMHYECKOTO 00OTaIlCHHUS.

Macc-crnieKTpoMeTpbl/McTOYHUKY HOHOB 11 UF,

CHCHI/IaHBHO NpE€aAHAa3HAYCHHBIC HUJIU IMOATOTOBJICHHBIC MAIrHUTHBIC WJINW KBAaAPYIIOJIbHBIC
MacC-CIIEKTPOMETPBI, CIIOCOOHBIC IPOU3BOAUTH MPSAMOU 0TOOP MPOO MoaaBaeMOM Macchl,
"mpomykra" wim "XBOCTOB" M3 ra3oBeIX MOTOKOB UF¢ 1 oOamarontie mMOJTHBEIM HaOOpOM
CIIEYIOIINX XapaKTCPHUCTHK:

1. yAenpHas pa3pemaroniasi ClIocOOHOCTH 1Mo Macce cBbimie 320;
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5.5.12.

5.6.

2. coacpiKaT UCTOYHUKU HOHOB, HU3IOTOBJICHHLIC M3 HHUXpPOMa HJIKM MOHCIA WIN
3alIUIICHHBIC ITOKPBITUEM U3 HUX, UJIU HUKCIIMPOBAHHBIC,

3. COJepKaT HOHU3AUOHHBIC HCTOYHUKU C OOMOAPINPOBKOH dIIEKTPOHAMM;
4. COJEPKAT KOJUIEKTOPHYIO CHCTEMY, IPUTOAHYIO U H30TOITHOTO aHAIIN3a.
Cucrtemsbl otaenenusi UFs oT Hecymero raza

CrienMaibHO TpenHa3HAYCHHBIE WM TOATOTOBJICHHBIE TEXHOJIOTMYECKUE CHCTEMBI IS
otaenenus: UFq oT Hecymiero raza (Bogopo/ia Uiy Teus).

[HOACHUTEJIBHOE 3AMEYAHUE

OTu cucTeMbl NpenHa3Ha4deHbl s cokpamieHus cojepxanuia UFs B HecymieM rase 1o
OJIHOM 4acTU Ha MIJUIMOH WJIM MEHEe U MOT'YT BKIIIOUaTh TaKOE€ 000PYIOBaHHE, KaK:

a) KPHOT€HHBIE TEINIOOOMEHHHKH M KPHOCENapaTophl, CIHOCOOHBIE CO3/1aBaTh
temmeparypsl -120°C win MeHee, Win

b) OJI0KM KPHOTCHHOTO OXJIaXACHHs, CIOCOOHBIC COo3maBaTh Temmeparypbl -120°C
WA MEHEee, UITH

c) ONOKM pa3JeNuTeNbHbIX CONeN MM BUXpeBBIX TpyOok s otaenenus UFg ot
HECYIIETo ra3a, WiH

d) xonozHble oBymku UFs, criocoOHbIe co3aaBath Temnepatypsl -20°C wii MeHee.

CrnenunajJbHO TpeTHA3HAYEHHBIE WM TOATOTOBJIEHHBbIE CHCTEMbI, 000PyJI0BaHUE H
KOMIIOHEHTBI JUISl WCINOJIb30BAaHUSI HAa YCTAHOBKAX XHUMHYECKOro OOMeHa WJIH
HOHOOOMEHHOI0 000raleHus

BBOJHOE 3AMEYAHUE

He3naunrensHOe pa3nmuuue W30TONOB ypaHa IO Macce TPHBOTUT K HEOONBITAM
W3MEHEHHUSIM B PaBHOBECHH XMMHUYECKHX PEaKIUil, KOTOPbIE MOTYT HCIIOJIb30BaThCS B
KayecTBe OCHOBBI ISl pa3felieHUs] M30TOIMOB. Y CIIENIHO pa3paboTaHo JBa Ipolecca:
JKUJIKOCTHO-KHIKOCTHBIN XUMUYECKU 0OMEH M TBEPI0-KUJIKOCTHBIA MOHHBIH 0OMEH.

B mpoueCcCe KUAKOCTHO-KMUAKOCTHOI'O XUMHUYCCKOT'O oOMeHa B IIPOTHUBOTOKE IMPONUCXOAUT
B3aUMOJICHICTBIE HECMEIIMBAIOMINXCS KUAKUX (a3 (BOJHBIX WM OPraHUYECKHX), UYTO
MPUBOIUT K 3P PeKTy KacKaaupOBaHUS THICSIY CTamuil pa3nenceaus. Bomuas daza cocTout
U3 XJOpHJa ypaHa B PACTBOPE COJSHON KHCIOTBI, oOpraHuueckas (asa COCTOHUT U3
IKCTpAreHTa, COJAEPXKAIIEro  XJIOPHI ypaHa B  OPraHUYECKOM  PACTBOPHTEIIC.
KoHnTakTHRIMU (QHIBTpaMU B pPa3ACIUTEIHLHOM KacKaJe MOTYT SIBISATHCS IKHIKOCTHO-
KHUIAKOCTHBIC OOMEHHBIE KOJOHHBI (TaKI/Ie, KakK HMITYJIbCHBIC KOJIOHHBI C CE€TYaThIMHU
TapeNKaMu) WK KUAKOCTHBIC IEHTPU(YKHbIE KOHTaKTHBIE GMIbTpbl. Ha obonx xoHIax
pa3eNuTeNFHOTO Kackaja B IeNax oOecredeHus] peduiiokca Ha KakJIOM KOHIIC
HEOOXOMMbI XMMHYECKHE TMpeBpalieHus (OKUCICHHE W BOCCTAHOBJICHHE). [ 1aBHas
3aJa4ya  KOHCTPYKIIMH COCTOMT B TOM, 4YTOObI HE JIOMYCTHUTh 3arpsA3HCHHS
TEXHOJIOTHYECKUX IMOTOKOB HEKOTOPBIMH HMOHAMHM METaUIoB. B CBs3u ¢ 3TuM
HCIIOJIB3YIOTCA IIJIACTUKOBEIC, TIOKPBITHIC IIJTaCTUKOM (BKHIO'—IaH IMPUMCHCHUEC
(hTOPUPOBAHHBIX YIVIEBOJAOPOMHBIX MOJUMEPOB) H/WIH MOKPBITHIC CTEKIOM KOJIOHHBI M
TpyOOTIPOBOIBI.
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5.6.1.

5.6.2.

5.6.3.

B TBepAO-)KMAKOCTHOM HOHOOOMEHHOM TMpolecce Oo0OramieHue  JIOCTUTaeTcs
MOCPENCTBOM  ajcopOuuu/mecopOuuy  ypaHa Ha CHCHHAIBHOH, OYeHb OBICTPO
JefcTByIONIe MOHOOOMEHHON cMosie Wiu ancopbenre. PacTBop ypaHa B COJISHOM
KACIOTE W Jpyrde XUMHUYECKHE PEareHThl IPOIYCKAITCS Yepe3 LMIMHAPUYECKHE
oboratuTenbHbIE KOJOHHBI, COAEp)KaIluMe YIJIOTHEHHBIE CJIoM ancopOenta. s
NoJ/IepKaHUs HENPEPhIBHOCTH IIpoliecca HeoOxoauma cucreMa pedurokca B IETSIX
BBICBOOOKICHHUS ypaHa U3 afcopOeHTa OOpaTHO B KUIKHH MOTOK, C TEM YTOOBI MOKHO
ObuUT0 coOpath "mpoaykT" W "XBOCTHI'. DTO JOCTHraeTcs IyTEM HCIOIb30BaHMSI
MOJIXOMAIINX XUMHYECKHX PEarcHTOB BOCCTAHOBIICHHS/OKUCICHHS, KOTOPbIE MOJTHOCTHIO
PEreHEepUPYIOTCST B Pa3f€ibHBIX BHEIIHUX METIAX M KOTOpPBlE MOTYT YacTHYHO
pereHepupoBaThCSl B CAMUX HM3O0TONHBIX PA3lEIUTENbHBIX KOJOHHax. IIpucyTrcTBue B
npolecce ropsYMX KOHLEHTPUPOBAHHBIX PACTBOPOB COJSIHOM KHCIOTHI TpeOyeT, 4ToOBI
o0opyaoBaHHe OBLIO M3TOTOBJICHO U3 CIIELHATIBHBIX KOPPO3UECTOMKHX MaTEpPHATIOB WU
3aIUIIEHO MOKPHITHEM U3 TAKUX MaTEPHUaJIOB.

KUAKOCTHO-KUAKOCTHbIE 00MEHHbIE€ KOJIOHHBI (XUMHYECKHH 00MeH)

[IpoTuBOTOYHBIE  KMIKOCTHO-)KUAKOCTHbIE  OOMEHHBIE  KOJIOHHBI,  HMEIOIIHNE
MEXaHUYECKHH CHJIOBOM BBOJ (T.€. MMITYJIbCHBIE KOJIOHHBI C CETYATBIMH TapejKaMu,
KOJIOHHBI C TapelkaMH, COBEpIIAIOIIMMH BO3BPATHO IIOCTYMATENbHBIE ABWKEHUS, U
KOJIOHHBI C BHYTPEHHUMH TYpOWHHBIMH CMECUTEINSIMH), CICIHANIbHO MpeIHa3HaYeHHBIE
WU TIOATOTOBJICHHBIE AJIs 000TallleHus ypaHa ¢ UCII0JIb30BaHUEM IIPOLEcCa XUMUUECKOIO
oOMmeHa. /Iy KOPPO3MOHHOM YCTOMYMBOCTH K KOHIICHTPHPOBAHHBIM PACTBOPAM COJITHOM
KHCJIOTBI OTH KOJIOHHBI M HUX BHYTPCHHHE KOMIIOHEHTBI M3TOTOBJICHBI M3 MOIXOISIINAX
IUIACTUKOBBIX MaTEepHAaloB (TAaKuX, Kak (TOPUPOBAHHBIC YIJICBOAOPOAHBIC MOJIUMEPHI)
WIH CTEeKJa WIM 3allUIIEHbl TOKPBITHEM M3 TaKUX MaTepHalioB. Kononnst
CIPOEKTUPOBAHbI HAa KOPOTKOe (30 CEeKyH/ WM MeHee) BpeMsl MPOXOKICHHUS B KacKae.

HenTpudykHbie KUAKOCTHO-KUIKOCTHbIE KOHTAKTHbIE (UJILTPHI (XHMHYECKH
00MeH)

UenTtpudyxaple  KUIKOCTHO-)KUAKOCTHBIE  KOHTaKTHBIE  (DHIIBTPBHI,  CIIEIHAIBHO
npeaHa3HAa4YeHHBIE WM TOJTOTOBJICHHBIE sl OOOTaIlleHHWs ypaHa C HCIOJIb30BaHHEM
mporecca XUMHYECKOTo oOMeHa. B TakuX KOHTaKTHBIX (MIBTPaxX HCIOIB3YETCS
BpallleHUe JJIS TONYYCHUS OPraHMYECKUX M KUJIKHX MOTOKOB, a 3aTeM IEHTPOOSKHAs
cuna s pasgenceHus ¢asz. [ KOPpPO3HMOHHON CTOMKOCTH K KOHIIEHTPHPOBAHHBIM
pacTBOpam COJISTHOM KHCJIOThI KOHTAKTHBIC (1)I/IJII)TpI)I HN3T0TaBJIMBAKOTCS nus3
COOTBETCTBYIOIINX  IUIACTHKOBBIX  MaTepuanoB  (Takux, Kak  (TOPHPOBAHHEIE
YTIIEBOIOPOIHBIC MTOJIMMEPHI) WM MOKPHIBAIOTCS WMHU WIH cTeKiIoM. LleHTpudyxHbie
KOHTAaKTHBIE (UIBTPHI CHPOCKTHPOBaHBI Ha KopoTkoe (30 cekyHa Wi MeHee) Bpems
MPOXOKIAEHUS B KacKaJe.

CucreMbl H 000pyA0BaHNe 1JIsI BOCCTAHOBJIEHHS ypaHa (XHMHUYECKHiT 00MeH)

a) CrnenuaisHo npeaHa3HaYCHHBIC 4503051 HOJATOTOBJIEHHEIE STUEHKH
JJIEKTPOXUMHUECKOTO BOCCTAHOBJICHHS JJI1 BOCCTAHOBJIGHHS ypaHa U3 OIHOIO
BaJICHTHOTO COCTOSIHHS B JPYroe Jjisi 00OralieHusl ypaHa ¢ UCIOJIb30BAHUEM Tpolecca
XAMHYECKOIO OOMEHa. Marepuanbl — sieeK, HAXONAIIMECS B  KOHTAKTe C
TEXHOJIOTUYECKUMU pacTBopamu, JIOJKHBI OBITh KOPPO3UECTONKUMU K
KOHIICHTPUPOBAHHBIM PACTBOPAM COJISTHON KUCIIOTHI.
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5.6.4.

5.6.5.

[NOACHUTEJIbBHOE 3AMEYAHUE

KaronHblii OTCEK sYCHKH IOMKEH OBITh CIPOCKTHPOBAH TaKUM 00pa3oM, 4YTOOBI
MPeIOTBPATHTh TOBTOPHOE OKUCIIEHHE YpaHa JI0 0oJiee BHICOKOTO BaJIECHTHOTO COCTOSIHHUS.
[nst ynepkaHus ypaHa B KAaTOOHOM OTCEKE S4eilka MOXKET HUMETh HEIPOHULAEMYIO
IagparMeHHyI0 MeMOpaHy, HM3TOTOBJICHHYIO W3 CIEIHAIbHOTO KaTHOHHO-OOMEHHOTO
Marepuana. KaToa COCTOMT K3 COOTBETCTBYIOLLEIO TBEPIOTO MPOBOJIHHUKA, TAKOTO, KAK

rpagur.

b) CrnennansHO MpEeAHA3HAYCHHBIC HIIM MOJATOTOBICHHBIC CHUCTEMBI IS M3BICUCHUS
U™ wus OpPraHMYECKOr0 II0TOKA, PEryJUPOBaHHS KOHICHTPAIMM KHCIOTBHI M ISl
3aMIOJIHEHHUS SIYEEK DIIEKTPOXMMHYCCKOTO BOCCTAHOBJICHHUS Ha MPOU3BOJICTBCHHOM
BBIXOJI€ KacKaa.

[NOACHUTEJIBHOE 3AMEYAHUE

DTH CHCTEMBI COCTOAT U3 060PYIOBAHUS SKCTPAKIIMI PacTBOPHTEIeM Ut oTronku U™ u3
OpPraHUYECKOr0 MOTOKA B YKUAKHIA PacTBOp, 00OPY/IOBaHUS BbIMAPUBAHMSI /UK APYTOTO
000pyOBaHUS AJIs TOCTHKCHUS PETYJIMPOBKH U KOHTPOJIS BOJOPOIHOTO TOKA3aTess, U
HACOCOB WJIM JIDYTHX YCTPOWCTB MEPEHOCa JIJIS 3AIOJIHEHHS TYeeK AJICKTPOXUMHUYECKOTO
BoccTaHoBNeHUs. OCHOBHas 3ajada KOHCTPYKIIMHM COCTOHT B TOM, YTOOBI H30€XKaTh
3arps3HEHUS MOTOKA XUIKOCTH HOHAMU HEKOTOPBIX MeTasuioB. CleoBaTenbHO, TC YACTH
000pyIOBaHUS CUCTEMBI, KOTOPBIC HAXOIATCS B KOHTAKTE C TEXHOJIOTUYCCKUM MOTOKOM,
W3rOTaBJIMBAIOTCS M3  COOTBETCTBYIOIIMX  MaTepHalioB  (TakMx, Kak  CTEKIIO,
(ropupoBaHHBIC  YIJICBOJOPOJIHBIC TMONMMMEPHI, Cyinbdar mnoaudpeHwna, CyibhoH
noamd(Gupa U MPOMUTAHHBIA CMOJON TpaduT), WIKM 3alIUICHB MOKPBITHEM M3 TaKHX
MaTepHasoB.

CucreMbl NOATOTOBKY MUTAHHUS (XUMUYECKHIT 00MEH)

CnenuanbHO MpeIHAa3HAUYCHHBIE WIM TOJATOTOBJICHHBIE CHCTEMBI MJI1 TPOU3BOACTBA
MUATATENBHBIX PACTBOPOB XJIOPHAA ypaHa BBICOKOW YHCTOTHI IJISI YCTAHOBOK IO
pa3aesieHuIo U30TONOB ypaHa METOI0M XUMHYECKOTO OOMeHa.

[NOACHUTEJIBHOE 3AMEYAHUE

OTH CHCTEMBI COCTOAT U3 O0OPYAOBaHMS IJIS1 PACTBOPEHHS, SKCTPAKIMH PACTBOPHUTEIEM
W/UIM HOHOOOMEHHOTO 000pYAOBaHUS JUISl OUYMCTKH, a TAKXKE JICKTPOIUTHUECKUX STUECK
mrs Boccranosaenns U™ wmn U™ B U™, B sTux cucTeMax NpOM3BOISTCS PACTBOPHI
XJopyuJa ypaHa, B KOTOPBIX COJEPKUTCS JIHMIIb HECKOJIbKO dYacTell Ha MIUIMOH
METAJUTMYECKUX BKIIIOYEHHM, TaKuX, KaK XpOM, Xelle30, BaHAINi, MOMUOIEH U JPyTUX
IBYXBAJCHTHBIX MX KAaTHOHOB MJIM KAaTUOHOB C  OoJblIed  BaJEHTHOCTHIO.
KOHCTPYKITHOHHEIE MaTepHAIIbI JUIsl IEMEHTOB CHCTEMBI, B KOTOPOii 06padaTsiBaercs U™
BBICOKOH YHCTOTBI, BKJIIOYAIOT CTEKJIO, (DTOPUPOBAHHBIC YTIEBOAOPOIHBIC IOJMMEPHI,
rpaduT, MOKPHITHIH NOTUBUHUI-CYIb()ATHBIM WIN MOIU3(PUP-CYTbPOHHBIM [UIACTHKOM H
IIPONUTAHHBIN CMOJIOMN.

CucreMbl OKHCIeHHs] ypaHa (XUMHUYECKHIT 00MeH)

+3 +4
CrieruaiibHO TIpeTHa3HAYeHHBIE WM TOATOTOBIIEHHBIE cHCTeMBI i okucienus U~ B U
JUIA BO3BpAllleHUs B KackKaj pa3JelieHus H30TONOB ypaHa B Tpolecce OOOoTalleHus
METOJIOM XHMHYECKOTO OOMEHa.

[HOACHUTEJIBHOE 3AMEYAHUE

OTHU CUCTEMBI MOT'YT BKJIIOYATh TaKHUE€ 3JIEMCHTHI, KaK:
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5.6.6.

5.6.7.

5.6.8.

a) obopyaoBaHue I KOHTAaKTHPOBAHHUS XJOpa M KHCIOPOAa C  BOJHBIMH
s¢daroeHTaMu U3 O0OPYIOBaHMS pa3lelieHUs HU30TOMOB M 3KCTPAKIUU
o6pazosasurerocss U™ B 06eIHEHHbII OpraHUecKHil TOTOK, BO3BPAMAOIINACS 13
MPOU3BOJICTBEHHOTO BBIXO/Ia KaCKa/Ia;

b) o0opyIoBaHME, KOTOPOE OTHENsieT BOAY OT COJITHOM KHCIIOTHI, 4TOOBI BOJa H
KOHIICHTPUPOBaHHAsI COJISTHAsI KUCJIOTa MOTJIH OBl OBITH BHOBb BBEJICHHI B IPOIIECC
B HY>KHBIX MECTaX.

BricTpo pearnpyioniue HOHOOOMEHHbBIE CMOJIbI/acOPOEHTHI (HOHHBIH 00MeH)

Bbeictpo  pearupyrompe HMOHOOOMEHHBIE CMOJBI  WJIM  aJCOPOCHTHI, CIICIUAIBLHO
IpeAHa3HAuYEeHHbIE WM IIOATOTOBJICHHBIE IJI1 OOOrallleHHs ypaHa C HCIIOJIb30BaHUEM
npolecca HOHHOTO 00MEHa, BKIIIOYast IOPUCTHIE CMOJIBI MAKPOCETYATON CTPYKTYPbI H/WIn
MeMOpaHHbIE CTPYKTYpBl, B KOTOPBIX aKTHUBHBIC TPYNIBl XWMHYECKOIO OOMEHa
OTpaHMYCHBl TOKPHITHEM Ha IOBEPXHOCTH HEAKTUBHOH IOPUCTON BCIIOMOTaTENbHON
CTPYKTYPBI, H IPYTHE KOMIIO3UTHBIE CTPYKTYPHI B JII000H nmpuemiieMoi Gopme, BKITroUas
YacTHUIIBl BOJIOKOH. OTH MOHOOOMEHHBIE CMOJIBI/aJCOPOCHTHI UMEIOT auametpsl 0,2 MM
WIN MEHEEe U JOJDKHBI OBITh XHMHMYECKH CTOMKMMH IIO OTHOIICHHIO K PacTBOpaM
KOHLICHTPUPOBAHHON COJITHOM KHCIOTHI, a TAK)KE JOCTATOYHO MPOYHBI (PU3UUYECKH, C TEM
4yTOObl WX CBOHCTBA HE YyXYIIIAINCh B OOMEHHBIX KOJOHHaX. CMOIIBI/ancopOeHTHI
CICLMANLHO TpeIHa3HaYeHbl IJIsi IOJNY4YEHHS KHHETHKH OYEeHb OBICTPOrO OOMEHa
W30TOMOB ypaHa (MIMTENBHOCTh ToNMyoOMeHa wmenee 10 cekyHa) W oOiagaror
BO3MOXHOCTBIO paboTaTh mpu Temneparype B quamnazone ot 100°C go 200°C.

HNonooOMeHHbIE KOJIOHHBI (MOHHBII 00MEH)

Hunuaapuyeckue KOJIOHHBI AuameTpoM Oonee 1000 MM Ui yep:KaHUs W MOAIEPIKaHUS
3aIOJTHEHHBIX CIIOEB MOHOOOMEHHBIX CMOI/afcOpOEHTOB, CIIeNUaIbHO TpeAHa3HAUYCHHBIE
WIH TIOATOTOBJICHHBIC JUIs OOOTAllleHUs ypaHa C UCIOJb30BAHUEM HOHOOOMEHHOTO
mporecca.  OTH KOJOHHBI W3TOTOBJICHBI M3 MAaTEpUANIOB (TaKWX, KaK THUTaH WU
(bropupoBaHHBIC YIIICBOJIOPOIHBIC IOJUMEPHI), CTOHKHX K KOPPO3WHM, BBI3bIBACMOM
pacTBOpaMH KOHIICHTPHPOBAHHOW COJISTHOW KHUCIIOTHI, WJIM 3aIlUIICHBI TOKPHITHEM M3
TaKAX MaTepUaOB M CIIOCOOHBI paboTaTh MpH Temreparype B auamasone ot 100°C mo
200°C u manennu Boime 0,7 MIla (102 ¢yHT/KB. q10iiM).

HoHooOMeHHbIe ccTeMBbI pediiokca (MOHHBIH 00MeH)

a) CHCHI/IaHBHO MpEAHaA3HAUYCHHBIC WJIN ITOATOTOBJIICHHBIC CUCTEMBI XUMHUYCCKOTO UJIU
AIIEKTPOXUMHUUYECKOTO  BOCCTAHOBIICHHWS  JUII ~ pEreHEpalun  pearcHTa(oB)
XUMUYIECKOTO BOCCTAHOBIICHHSI, UCIIOJIE3YeMOTO(bIX) B KackagaX MOHOOOMEHHOTO
oboraieHus ypaHa.

b)  CnernmanbHO HpeTHa3HAYCHHBIC WIIH MTOTOTOBICHHBIE CHCTEMbl XHMHUYECKOTO WU
AIIEKTPOXUMHUYECKOTO OKHCIICHUS Uil pEereHepalull peareHTa(oB) XUMHUYECKOTO
OKHCIIEHHS, NCIIONB3yeMOro(bIX) B KackaJlax MIOHOOOMEHHOI0 00O0TallleHrs ypaHa.

[HOACHUTEJIBHOE 3AMEYAHUE

B npouecce mM0HOOOMEHHOro OOOTalIeHUSI B KAa4eCTBE BOCCTAHABIMBAIOIIEIO KAaTHOHA
MOXET HCIIOJIb30BAThCS, HATIPUMEp, TpexpaneHTHbii Tutan (Ti”), m B 3ToM ciyuae
BOCCTaHOBHUTEJIbHAS cucremMa Oyner BbIpa0aThIBaTh Ti" MOCPEICTBOM
BoccTanoBnenus Ti™,
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5.7.

5.7.1.

5.7.2.

B mponecce B kadecTBE OKMUCIUTENSI MOKET UCIONB30BaThCs, HAIPUMED, TPEXBAJIICHTHOE
+ +
xeneso (Fe™), m B STOM ciydae cucTeMa OKHCICHHS OyaeT BbipabarbiBaTh Fe'™
+
TocpeIcTBOM okucienus Fe™,

CnenuajabHO npeaHas’Ha4YC¢HHbIC WJIH NMOATOTOBJECHHbLIC CUCTEMbI, 060pyn03a1me H
KOMIIOHEHTBI AJIl UCITIOJIb30BAaHUSA B JIa3€PHBIX 000raTUTEIbHBIX YCTaHOBKaXxX

BBOJIHOE 3AMEYAHUE

CylecTBYIOIKE CUCTEMBI sl 00OTaTUTENBHBIX MPOLIECCOB C UCIOJB30BAHUEM JIa3€POB
JIEJIATCS Ha JIB€ KaTETOpPHM: Te, B KOTOPBIX pabodeil cpemoit ABISIOTCS Mapbl aTOMapHOTO
ypaHa, U Te, B KOTOpBIX paloueil cpemoil SABIAIOTCSA Mapbl YPaHOBOTO COEIUHEHHS.
OOummMu Ha3BaHMSIMU Ul TaKUX IPOLIECCOB SABILIFOTCA: II€pBasl KaTETOpHs - JIa3€pHOE
paszeneHue H30TONOB MO MeTony atomapHbix mapoB (AVLIS wmmm SILVA); BTOpas
KaTeropus - MOJIEKYJISIPHBIN MeTO Jla3epHOTO pasnenenus n3otornoB (MLIS wmu MOLIS)
¥ XMMHUYECKas peakus OCPEACTBOM H30MpaTeTbHON O H30TONAaM JIa3epHON aKTUBALUU
(CRISLA). Cucremsl, o0OopylOBaHME€ M KOMIIOHEHTHI MJI YCTaHOBOK Ja3epHOTO
oOoraIieHrs BKIIOYAlOT: a) YCTPOMCTBA AJIS [MOJa4H MapoB METAUTMYECKOro ypaHa (JUIs
n3bupaTenbHON (OTOMOHW3ANMK) IJIM YCTPOHCTBA JUIA TOJAaYd TAapOB ypPaHOBOTO
coequHeHHs (A1 POTOMMCCONMAINH UM XUMHYECKON aKTHBalWK); b) yCTpOHCTBa IS
cbopa o0orameHHoro u 00eIHEHHOT0 METAJUIMYECKOT0 ypaHa B KauecTBe "Mpoaykra' u
"XBOCTOB" B MEPBON KaTETOPUU M yCTPOMCTBa sl cOOpa pa3ioKEHHBIX MM BBIILIEANIHX
U3 peaklMu COeAMHEHUN B KadecTBe 'MpOAyKTa" M HeoOpabOTaHHOTO Marepuaia B
KayecTBe "XBOCTOB" BO BTOpPOW KaTeropuu; c) pabodme Ja3epHble CHUCTEMbI IS
n30MpaTeIbHOTO BO30YXKICHHS HW30TONOB ypaHa-235; n d) obopymoBanue IS
MNOATOTOBKH OJa4M M KOHBEPCHU NMPOAYKTA. BclieACTBHE CIOKHOCTH CHEKTPOCKOIHNU
aTOMOB M COCAMHEHHMH ypaHa MOXET HOTpeOOBaThCs HCIOIb30BaHUE JIO00W M3 psina
MMEIOILXCS JTa3ePHBIX TEXHOJIOTHH.

[HOACHUTEJIbHOE 3AMEYAHUE

MHorne ©3 KOMIIOHCHTOB, IIEPCUHUCICHHBIX B OTOM pasjelie, BCTYMAalOT B
HEITOCPEICTBCHHBIN KOHTAKT ¢ TTapaMH METaUTMIECKOT0 ypaHa WM C JKUIKOCTHIO, WIH C
TEXHOJIOTHYeCcKUM Ta3om, coctossmuM u3 UFg mmm cmecu u3 UFq u apyrux razos. Bcee
MIOBEPXHOCTH, KOTOPbIE BCTYMAIOT B KOHTAakT ¢ ypaHoM wunu UFg DOIHOCTBIO
M3TOTOBIICHBI U3 KOPPO3UECTOMKUX MAaTEPHATIOB WU 3aLIUIICHBI MOKPHITHEM H3 TaKHUX
MaTtepuanoB. s menel pasgena, OTHOCAIIETOCS K KOMIIOHEHTaM OOOpYZOBaHUS IS
JIa3epHOTO OOOTAICHIS, MaTEepHallbl, CTOMKHE K KOPPO3WH, BBI3BIBAEMON MapaMu WU
KUIKOCTSAMH, COMEPKANAMHA METaUTMUECKUA ypaH WIH YPaHOBBIC CILIABBI, BKIIOYAIOT
MOKPBITHI OKCHUAOM HTTpHS TpaduT W TaHTA; W MaTepHajbl, CTOMKHE K KOPPO3HH,
BbI3bIBaeMOM UFg, BKIIOUaloT Menb, HEPIKABEIOUIYIO CTallb, aJIOMHHHM, aJlOMUHHUEBBIC
CIUIaBBI, HUKENb WM CIUIaBbl, cojaepxkamue 60% Hukens u Oonee, u croiikue k UFg
MOJIHOCTHIO (DTOPUPOBAHHBIC YTIICBOAOPOIHBIC TOJIUMEPHI.

Cucrembl BoinapuBaHus ypana (AVLIS)

CrnenmanbHO TIpeIHA3HAYCHHBIE WM TIOJATOTOBJICHHBIC CHCTEMBI BBHITIAPWBAHWS ypaHa,
KOTOPBIE COJIEPIKAT BBHICOKOMOIIIHBIC ITOJIOCOBBIE WIJIH PACTPOBBIC 3JEKTPOHHO-ITyYEBEIC
MYIIKH C TIepe1aBaeMOoi MOIIHOCTBIO Ha MUIIIEHB Ooiee 2,5 kBT/cMm.

CucreMbl 1J151 00padOTKM KUAKOMeTaNInYeckoro ypana (AVLIS)

CrnenmanbHO MpeTHA3HAYCHHBIE WU MTOATOTOBICHHBIC CUCTEMBI IS 00pabOTKHU KUIKOTO

MeTajia JJIs PacIUIaBICHHOTO ypaHa WM YPaHOBBIX CILIABOB, COCTOSIIHME W3 TUTIICH U
OXJTAKIAFOIIEr0 000y IOBaHUS IS TUTIIEH.
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5.7.3.

5.74.

5.7.5.

5.7.6.

5.7.7.

[NOACHUTEJIBHOE 3AMEYAHUE

Turmm u APYTru€ KOMIIOHCHTBI 3TOM CUCTCMbI, KOTOPBIC BCTYIAOT B KOHTAaKT C
pacIjyiaBJICHHBIM YpaHOM WJIM YPAaHOBBLIMU CILIaBaMH, U3TOTOBJICHBI M3 KOppO3HGCTOI71KPIX
)41 TepMOCTOﬁKHX MaT€puajoB WK 3AINUIICHHBIX ITOKPBITUEM H3 TaKUX MaTCpHalIOB.
HpI/ICMHeMLIC MaTepuajibl BKIOYAOT TaHTAJI, HOKpBITLIﬁ OKCHIOM UTTpHUA I‘pa(l)I/IT,
l"pa(l)I/IT, HOKpBITLIﬁ OKHCJIaMH APYTUX PCAKO3CMCIIbHBIX 3JICMCHTOB HUJIM UX CMCCAMMU.

Arperatsl 1Jis coopa "mpoaykTa' u "XBoCcTOB' MeTaimyeckoro ypana AVLIS)

CriennanbHO MpeHa3HauYeHHbIe UITH TOATOTOBJICHHBIE arperatsl Juid coopa "npoaykra” u
"XBOCTOB" METAJUIMYECKOTO ypaHa B KUIKOW MM TBEpIOH (hopme.

ITOACHUTEJIBHOE 3AMEYAHUE

KOMMOHEHTHI 3THX arperaToB H3TOTOBJICHBI M3 MAaTEepPHANOB, CTOWKUX K HArpeBy H
KOPpO3WH, BBI3BIBACMOW TMapaMH METAIMYECKOTO ypaHa WIH JKHIKOCTHIO, WIH
3aIUINEHBI MOKPHITHEM M3 TaKUX MAaTEPUANOB (TaKUX, KaK MOKPBITHIH OKCHUIOM UTTPHUS
rpaduT WIM TaHTad) ¥ MOTYT BKJIIOYATh B ceOsl TPyOOIpPOBOJBI, KJIANaHBI, MITYLEPA,
"xeno0a", BBOJBI, TEIUIOOOMEHHHUKH W KOJUICKTOPHBIC IUIACTHHBI JJIi MAarHUTHOTO,
3JIEKTPOCTATHUECKOTO MJIH IPYTHX METOAOB Pa3ICICHHUI.

Ko:xyxu pazneaurensnoro moayJst (AVLIS)

CrienMaibHO  MpeJHA3HAYEHHBbIC WM  IOATOTOBJICHHBIE  LWIMHAPUYECKUE WM
MPSIMOYTOJIbHBIE KaMepbl AJs TOMEIIEHHsS B HUX HCTOYHHMKA IapOB METAIJINYECKOTO
ypaHa, 3JIeKTPOHHO-JIy4€BOH IMYIIKH U KOJJIEKTOPOB "mipoaykTa” 1 "XBOCTOB".

[NOACHUTEJIbBHOE 3AMEYAHUE

OtH KOXYXH UMCIOT MHOXXECTBO BXOTHBIX OTBepCTI/Iﬁ JJIA TIOAa4H 3JICKTPOIIUTAaHWA U BOBI,
OKHa IJIA JIa3CPHBIX ITYYKOB, COG,Z[I/IHCHI/Iﬁ BAKYYMHBIX HACOCOB, a TAKXKC IJIsI AMArHOCTUKU U
KOHTPOJIsI KOHTPOJBbHO-U3MCPHUTCIIBHBIX HpI/I60p0B. OHH HMEIOT HpI/ICHOCO6J'ICHPIH I
OTKPBITUA U 3aKPBITUA, 4TOOBI 00ECIICUUTH O6Cﬂy>KI/IBaHI/IG BHYTPCHHUX KOMIIOHCHTOB.

Crepx3ByKOBBIE paclimpuTe/ibabie comia (MLIS)

CHCHI/IaJIBHO MMPpEAHA3HAYCHHBIC WX MOATOTOBJICHHBIC CBEPX3BYKOBLIC paCIIMPUTCILHBIC
cora jis oxnaxnaenuss cmecet UFg m Hecymero raza gmo 150 K win Huxe u
koppo3uecroiikue k UF.

Konnextopsl npoaykra narudropucroro ypana (MLIS)

CrnennanbHO NpeaHa3HAYEHHBIC WM MOATOTOBJICHHBIE KOJIEKTOPHI TBEPAOTO MPOIYKTa
nstudropucroro ypana (UFs), cocrosimue w3 QuibTpa, KOJIEKTOPOB YIAPHOTO WK
IUKJIOHHOTO TUIIA WM UX COUYeTaHuil u koppo3uecroiikue k cpeae UFs/UF.
Komnpeccopsr UF6/necymero raza (MLIS)

CriennanbHO TIpeHa3HauYEHHBIE WM TOATOTOBJICHHBIE KoMmpeccopsl Mt cMeceit UFg u
HeCcyllero rasa Uil JUIMTeNbHOH skcruryartanuu B cpene UF,.  KommoHeHTHI 3THX

KOMIIPECCOPOB, KOTOpBIE BCTYINAKOT B KOHTAaKT C HECYIIMM TIa30M, W3TOTOBJIEHBI U3
Koppo3uectorkux Kk UF¢ MarepruanoB Wiy 3alllMILEHb] MOKPBHITUEM U3 TAKUX MaTEPUAIOB.
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5.7.8.

5.7.9.

5.7.10.

5.7.11.

YnioTHenus Bpamarwiuuxcs Baaos (MLIS)

CHCHI/IaJIBHO HpeI[HaSHaquHbIe WM MOATrOTOBJICHHBIC YHJIOTHCHI/IH BpaIHaIOHlI/IXCSI
BAJIOB, YCTAHOBJIEHHBIE HA CTOPOHE MOJAa4YM U Ha CTOPOHE BBIXOJA JJIsl YIUIOTHEHHS BaJa,
COCTMHSIONIETO POTOP KOMIIPECCOpa ¢ IPUBOIHEIM JBUTATEIIEM, C TEM YTOOBI 00€CIICUNTh
HAJEKHYI0 TEepMETH3alHUI0, NMPEAOTBPALIAONIYI0 BBIXOA TEXHOJOTMYECKOrO rasza Wi
HaTEKaHUE BO3[yXa WIHM YIUIOTHSIOLIErO Ta3a BO BHYTPEHHIOIO KaMepy KOMIIpEccopa,
KoTopas 3anojineHa cmecblo UFg 1 Hecymiero raza.

Cucremsbl ¢propupoBanusi (MLIS)

CrienmanbHO NpeaHa3HaYeHHbIE WU MMOATOTOBJICHHbBIE cUCTeMbl 1 ¢pTopupoBanus UFs
(B TBepoM coctostHun) B UF¢ (Ta3).

[NOACHUTEJIBHOE 3AMEYAHUNE

OTH cucTeMBbl NpenHa3zHaueHbl i ¢TopupoBaHus cobpanHoro mopomka UFs B UFg B
LeNsX mocienyoomero coopa B KOHTEHHepax NpoAyKTa Wiu A mojaun B Omokun MLIS
JUIA JTOTIONTHUTENBHOTO oOoramienud. [lpu mpUMeHEHHH OJHOTO TOAXOJa pEeaKIUs
(TopupoBaHUI MOKET OBITH 3aBEpIlEHA B MpeAesax CHCTEMBl pa3/ieleHNs N30TOIOB, Ie
HIET PEaKIns W HETOCPEACTBEHHOE W3BJICUYCHHE W3 KOJUICKTOpoB 'mpoxykra'. Ilpm
npuMeHeHun apyroro mnoaxozxa mopomok UFs moxer ObITH H3BIEUYEH/TIEpEMELICH U3
KOJUIEKTOpOB  "mpoaykra" B TOAXOASIIMN  peakTop (HampuMep, peakTop ¢
MIBCEBJOOKMKEHHBIM CIIOEM KaTaJlu-3aTopa, TeMMKOMAAIbHBIN peakTop WM >KapoBas
OamHs) B mensx QropupoBaHus. B 00omx ciydasx HCHOJb3yeTcss 000pyIOBaHUE ISt
XpaHeHus u nepeHoca Gropa (WM Ipyrux MpUeMIIEMbIX (HTOPUPYIOLIMX PEareHTOB) U IS
coopa u mepenoca UFs.

Macc-cniekTpomerpbl/uctouHuku uoHoB UF6 (MLIS)

CriennanbHO TIpeHa3HAYECHHBIC WU MOJITOTOBIEHHBIE MAarHUTHBIE WM KBaJAPYIIONBHEIC
MacC-CIIEKTPOMETPBI, CIIOCOOHBIC TIPOU3BOIUTE MPSAMOM 0TOOP MPOO MOAaBaeMOM Macchl,
"mpoaykra" miam "xBocToB" M3 ra3oBeIX MOTOKOB UFg n oOmangarorue moIHEIM HAO0OpOM
CIIEIYIONINX XapaKTePUCTHK:

1. yIeNbHAs pa3periaromnias CliocOOHOCTh 1o Macce cBbite 320;

2. COACPIKAT HUCTOYHUKU HOHOB, HU3IOTOBJICHHLIC M3 HHUXpPOMa HJIKM MOHCIS HWIIN
3alIUIICHHBIC ITOKPBITUEM U3 HUX, UJIM HUKCIIMPOBAHHBIC,

3. CoJiepKaT NOHU3AIIMOHHBIC UCTOYHUKH ¢ OOMOAPAUPOBKOI JICKTPOHAMU;

4. COZEPKAT KOJUIEKTOPHYIO CUCTEMY, TIPUTOTHYIO JJISl H30TOITHOTO aHAIIN3a.
CucreMbl mogayu/cucTemMbl 0oTBoAA ""mpoaykra' u "xBoctoB" (MLIS)

CrienuaibHO TpeTHa3HAYCHHbIC WM TOJTOTOBICHHBIC TEXHOJOTHYECKHE CHCTEMBI WITH
obopynoBaHue As 000TaTUTENBHBIX YCTAHOBOK, H3TOTOBJICHHBIC M3 KOPPO3UECTONKUX K

UF6 MaTepuaioB, WJIN 3aAUIICHHBIX TOKPBITUCM M3 TAKUX MAaTCPUAIOB, BKIIFOUAOIIHNC:

a) MUTAIOIINAE aBTOKJIABHI, TIEYU WIIM CUCTEMBI, HCIIOJIb3yeMbie Juist mogauu UFg mis
mpoiiecca 00oranieHus;

b) necyonmMaTopsl (WJIM  XOJIOJHBIC JIOBYIIKH), HCIHOJb3yeMbIC JJIsi BBIBEICHUS
Harpetoro UFg u3 mporiecca oboramieHns 11 oceIyIoIero nepeMeIeHuns;
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5.7.12.

5.7.13.

5.8.

c) CTaHLUU OTBEPKIACHUS WU OKIKEHUS, UCIONb3yemble s BbiBeeHuss UFg us
mporiecca oborameHus myteM cxkaTtus u nepesoga UFg B *KHIKYIO UM TBEPIYIO

dopmy;
d) cTanuy "mpomaykra WM "XBOCTOB", HWcrmonb3yemble mia nepememenus UFg B
KOHTEUHEPBHIL.

Cucremsl otaenenust UFg ot Hecymiero raza (MLIS)

CrienmanbHO TpeHAa3HauY€HHBIE WM MOJATOTOBIEHHBIE TEXHOJOTHYECKHE CHCTEMBI JUIS
otnenenust UFg oT Hecymero raza. HecymuM ra3oM MoXeT OBITh a30T, apTOH WM JPYTOi
ras.

[HOACHUTEJIBHOE 3AMEYAHUE
OTH cUCTEMBI MOTYT BKJIIOUaTh TaKO€ 00OPYOBAHUE, KaK:

a) KPHOTE€HHBIC TEIMJIOOOMEHHUKH WM KpUOCENapaTopbl, CIIOCOOHBIE CO3/1aBaTh
Temnepatypsl -120°C unn MeHee, Win

b) OJIOKM KPHOTEHHOTO OXJaXKICHHS, CHOCOOHBIE co3/aBaTh Temreparypsl -120°C
WM MEHee, WIH

c) xonoxnsle noBymku UFg, ciocoOHbIe co3naBats Temneparypsl -20°C unn MeHee.

Jlazepusble cuctembl (AVLIS, MLIS u CRISLA)

.Ha3€pI:I WJIN JIa3CPHBIC CUCTEMBI, CIICHUAJIBHO MPEAHA3HAYCHHBIC WJIM MOATOTOBJICHHBIC
JUIA pa3aciiCHus U30TOIIOB ypaHa.

[NOACHUTEJIBHOE 3AMEYAHUE

Jlazeppl m BaKHBIE KOMIIOHEHTHI JIa3epOB TMPH JIA3€PHOM TIporecce OOOTalleHus
BKITIOYAIOT Te, KOTOpBIS OTIpeIeICHbI B myHkTe 3.6 JIOKYMEHTa
INFCIRC/254/Rev.1/Part 2. Jlazepnas cucrema mporecca AVLIS o0bluHO cocTouT H3
JBYX Jla3epoB: Jla3zepa Ha mapax MeIu W Jiazepa Ha Kpacutelsx. JlazepHas cucrema Juis
MLIS o6sr4HO cocTouT U3 Nazepa, pabotaromiero Ha CO, WM IKCHMEPHOTO Jiazepa U
MHOTOXOJIOBOW ONTHYECKON SYEHKH ¢ BpaIaloIAMHCS 3epKajlaMd Ha 00EMX CTOpOHAX.
Jlis mazepoB WM Ja3epHBIX CHUCTEM NIpHU OOOMX Mpoleccax TpeOyercs CTadHiInu3aTop
CIIEKTPOBOM YaCTOTHI /ISl padOTHI B TEUCHUE ITUTEIBHBIX IEPHOOB BPEMEHH.

CnenuanbHO MpeIHA3HAYeHHbIe WJIM MOATOTOBJIEHHBIE CHCTEMbI, 000pyI0BaHue U
KOMIIOHEHTBI /ISl HCTIOJIBL30BAHNS HA 000TaTHTEJIBHBIX YCTAHOBKAX € MJIa3MeHHBIM
pa3nejieHueM

BBOJHOE 3AMEYAHUE

[Ipu mporiecce mIa3MeHHOTO pa3/eNieHus IIa3Ma, COCTOSIIAs U3 HOHOB ypaHa, IPOXOIUT
Yepe3 JNIEKTPUUYECKOe MOJe, HACTPOSHHOE Ha YacTOTy HOHHOTO pesoHanca U™, ¢ Tem
4yT00Bl OHU B IMEPBYIO OYCPCOAb IOIJIOMAIM SBHCPIrUur0 M YBCIMYUBAJICA AUAMETP HX
MITOITOPOOOPA3HBIX  OpPOHT. HNonel ¢ mpoxoxaeHHEM TI0 OOJbIIEMY ITHAMETPY
3aXBATHIBAIOTCA JUIsi OOPA3OBaHMS MPOAyKTa, odoramenHoro U?. Ilmasma, koTopas
o0pa3oBaHa MOCPEACTBOM HOHHU3AIMK YPAHOBOTO Iapa, COJEPKUTCS B BAKYYMHOW KaMepe
C MAarHWTHBIM TIOJIEM BBICOKOH HANpPsHXKEHHOCTH, OOPa30BaHHBIM C MOMOIIBIO
CBEPXIIPOBOMAIICTO MAarHMTa. OCHOBHBIC TEXHOJIOTUYECKHE CHCTEMbI IIpoIecca
BKJIFOYAKOT CUCTEMY TE€HEpPALlMU YPaHOBOM IUIA3MBI, pa3JEIUTENbHBIE MOAYJb CO
CBEPXIIPOBOIALINM MarHUTOM W CHCTEMBI U3BJIEUEHHUS MeTauia sl coopa "mpomykra" u
"XBOCTOB".
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5.8.1.

5.8.2.

5.8.3.

5.8.4.

5.8.5.

5.8.6.

MHKpOBOJIHOBLIe HUCTOYHMKHU IHEPIUU U AaHTCHHBI

CHCHI/IaHBHO MNpE€AHa3HAYCHHBIC WJIM TOATOTOBJICHHBIE MHKPOBOJIHOBBIE HWCTOYHUKHU
SHEPTUU W aHTCHHBI VIS TeHePallUuy WM YCKOPEHUS NOHOB U 00JIaaroNIie CIIeIyIONUMU
xapaktepuctukamu: yactota Bblme 30T w cpenHsisi BbIXOJHAS MOUIHOCTBH JJISI
re’epanuu HoHoB Oonee 50 kBT.

CoureHouanbl 1Js B036y)KJIeHI/Iﬂ HOHOB

CrienaibHO NpeAHA3HAUYEHHBIE MM OATOTOBICHHBIE COMCHOUIBI ISl PaIio4acTOTHOTO
BO30YKICHUSI MOHOB B amamnazoHe dactoT 6ojee 100 k['m u crmocoOHbIe paboTaTh HpU
cpennei MomHoCcTH 60see 40 kBT.

CucreMbl reHepaluy YPaHOBOM IJ1a3Mbl

CrnenuanbHO NpeIHAa3HAYECHHBIE WJIM TOATOTOBICHHBIC CHCTEMbI T'€HEpaldH YPaHOBOM
IUIa3Mbl, KOTOPBIE MOTYT COJIEPXAaTh BBHICOKOMOIIHBIC II0JIOCOBBIE HIIH PAacTPOBBIC
JMIEKTPOHHO-YYEBbIC TYIIKK ¢ T[epeJaBacMOi MOIMHOCTRIO HAa MHINEHb Oojee
2,5 kBt/cwm.

CucTeMbl J1J151 00pPadOTKH KUTKOMETAJIMYECKOT0 ypaHa

CrnenmanbHO TIpeTHa3HAYCHHBIE WJIH TTOATOTOBIICHHBIC CUCTEMBI JIJIsT 00paOOTKHU KHUIKOTO
MeTallla JJIsS pacIUIaBIeHHOTO YpaHa MM YPAaHOBBIX CIUIABOB, COCTOSIINE W3 THIJICH U
OXJTKIAFOIIEr0 000pYyIOBaHHUS IS TUTIICH.

[HOACHUTEJIBHOE 3AMEYAHUE

Turmm u APYTUu€ KOMIIOHCHThBI 3TOM CUCTCMbI, KOTOPBLIC BCTYINAOT B KOHTAaKT C
pacIjyiaBJICHHBIM YpaHOM WJIM YPAaHOBBIMU CILIaBaMH, U3TOTOBJICHBI M3 KOppO3HGCTOI71KPIX
)41 TepMOCTOﬁKHX MaT€puajioB MWW 3allUINCHBI ITOKPBITUEM M3 TaKHX MaTCpHaIOB.
HpI/ICMHeMLIC MaTepuajibl BKIOYAIOT TaHTAJI, HOKpBITLIﬁ OKCHIOM UTTpHUA I‘pa(l)I/IT,
I’pa(l)I/IT, HOKpBITLIﬁ OKHCJIaMH APYTHUX PCAKO3CMCIIbHBIX 3JICMCHTOB HUJIM UX CMCCAMMU.

Arperatsbl 1Jis1 coopa "'mpoaykTa' u '"XBOCTOB' MeTaLIMYeCKOro ypaHa

CrienabHO TpeTHa3HAYCHHBIC WK MTOJITOTOBJICHHBIE arperartsl Ui coopa "mpoaykra" u
"XBOCTOB" JIJIi METAJUIMYECKOI0 ypaHa B TBepJou ¢opme. OTu arperaTbl Ui cOopa
M3rOTOBJIEHBl M3 MAaTEpPHAJOB, CTOMKUX K HAarpeBy M KOPPO3UH, BBI3BIBAEMOW Iapamu
METaJUIMYECKOr0 YpaHa, TaKuX, KaK rpauT, TOKPHITHI OKCHUAOM HTTPHUS, WIM TaHTal,
WIN 3aIIUILEHBI IOKPHITHEM U3 TAKHMX MAaTEpUAJIOB.

Koxyxu pa3aeiuTeJbHOTr0 MOIYJIsI

Hunuaapuyeckue KaMmepbl, CIEMUATbHO MpEeAHAa3HAYeHHbIE WM IMOATOTOBICHHBIE IS
WCIOJB30BAaHUS Ha OOOTATUTENIbHBIX YCTAaHOBKAaX C IUIA3MEHHBIM pas3fefieHHueM, I
IOMEIEHUsT B HUX HCTOYHHKA YPaHOBOHW IIa3Mbl, JHEPreTHYECKOIO COJICHOMZA
PaauoyacTOThl U KOJJIEKTOPOB "mpoayKra" u "XBocTOB".

[NOACHUTEJIBHOE 3AMEYAHUE

OTH KOXXYXU HMEIOT MHOXKECTBO BXOAHBIX OTBEPCTHM A MOJAYM AJIEKTPOMUTAHUS,
coequHeHn aU(PY3MOHHBIX HACOCOB, & TaKXKe JJI JUHArHOCTHMKM W KOHTPOJIS
KOHTPOJIbHO-U3MEPUTEIbHBIX TPUOOPOB. OHU MMEIOT NMPUCIIOCOOICHHUSI JUISI OTKPBITUS U
3aKpPBITHS, YTOOBI 00ECTIEYUTHh OOCITY)KMBaHHE BHYTPEHHUX KOMIIOHEHTOB U M3TOTOBJICHBI
W3 COOTBETCTBYIOIINX HEMATHUTHBIX MAaT€pUaJIOB, TAKUX, KaK HEPYKABEIOIIAsl CTAIIb.

-25 -



5.9.

5.9.1.

CnenuajabHO npeaHasHA4Y€HHbIC WM NMOAT0TOBJICHHBLIC CHCTEMBbI, oﬁopyuonalme Hu
KOMITIOHCHTBI AJI HCIIOJIB30BAHHUSA HA YCTAHOBKAX 3JICKTPOMArHUTHOI'O OﬁOFaIIIeHI/lﬂ

BBOJAHOE 3AMEYAHUE

IIpn 27€KTpOMarHUTHOM TpOIECCE HOHBI METANIMYECKOIO ypaHa, MOJydYeHHbIE
NOCPEJCTBOM MOHHU3AIMK MHUTAIOIIEro Matepuana u3 cojieid (0obraHo UCly), yckopsiroTes
U TPOXOJAT Yepe3 MarHUTHOE TI0Je, KOTOPOE 3acTaBiISeT HOHBI Pa3IMYHBIX HU30TOIOB
MPOXOAWTh TO  PA3IMYHBIM  HAaIpaBIICHUSIM. OCHOBHBIMH  KOMITOHEHTaMHU
3JIEKTPOMATrHUTHOTO HW30TOIHOTO CEmaparopa  SIBISIOTCS: MarHuTHOE TIOJIE I
OTKJIOHCHHMS/pa3ieNeH!s] U30TOIOB MOHHOIO ITyYKa, HCTOYHMKA MOHOB C €r0 CHCTEMOHN
YCKOPEHUS, U CHUCTEMBI cOopa OTHEJCHHBIX HMOHOB. BcromMoraTenbHbIE CHCTEMBI IS
9TOrO TMpolecca BKIIOYAIOT CHCTEMY CHAOKEHHsS MAarHUTHOW SHEprued, CHUCTEMBI
BBICOKOBOJITHOI'O TMUTaHUA HCTOYHHKA HOHOB, BaKyyMHYIO CHCTEMY M OOIIUpPHBIE
CHUCTEMBl ~ XHMHUYECKOW  0Opa0OTKM  JAJs  BOCCTAHOBICHHS  MPOAYKTa U
OUYHCTKH/pEreHepaluy KOMIIOHEHTOB.

DJIeKTPOMArHUTHBIE CenapaTopbl H30TONOB

SHGKTpOMaFHI/ITHLIG cemapaTtopbl HM30TOIIOB, CICHHUAIBHO NPCAHA3HAYCHHBIC HIIN
IMOATOTOBJICHHBIC IJIA pa3ACJICHUA U30TOIIOB ypaHa, U O60py2[0BaHI/IC 1 KOMIIOHCHTBI AJIA
9TOI'0, BKIIKOYaAd:

a) HcrouHuku HOHOB

CrnenmansHO  TpeIHA3HAYEHHBIC FJIA  IIOATOTOBICHHBIE  OTHCIBHBIC WU
MHOTOYHCJICHHBIE WCTOYHUKH HWOHOB YypaHa, COCTOSIIME W3 HCTOYHUKA TIapa,
MOHU3aTOpa W YCKOPUTENS ITyYKa, W3TOTOBJICHHBIE W3 COOTBETCTBYIOIIUX
MaTepUaNoB, TaKWX, KaKk rpaduT, HeprKaBewIlas CTajdb WM MeIb, U CIIOCOOHBIX
obecrnieunBaTh 00U TOK B ITy4ke HOHOB 50 MA wim Oonee.

b) KomnexTopsr HoHOB

KonnexropHbie MIacTHHBI, UMEIOIINE ABE WIH Oojee IIelNH U Iasa, CIeNuaTbHO
MpeIHA3HAYCHHBIC WU TIOJITOTOBIEHHBIC /I cOOpa MyYKOB MOHOB 00OTaIl[CHHOTO
U OOCTHCHHOTO ypaHa M HW3TOTOBIEHHBIE M3 COOTBETCTBYIOIIMX MAaTEPHANIOB,
TaKWX, Kak TpaduT WA HEPIKABEIOIIAS CTab.

c) BakyyMHBIE KOXKYXH

CrierinasibHO TIpeTHA3HAUYEHHBIE WM IOATOTOBJICHHBIE BaKyyMHBIE KOXKYXHU IS
ANIEKTPOMArHUTHBIX CEMapaTOpOB ypaHa, M3TOTOBJIEHHBIE M3 COOTBETCTBYIOIINX
HEMarHUTHBIX MaTepUANIOB, TAKWUX, KaK HEP)KaBEIOIIasl CTalb, U TpeAHa3HauYCHHbIE
nuist padotel ipu gaenenuu 0,1 Ila nm Huxe.

I[MTOACHUTEJIBHOE 3AMEYAHUE

OTH KOXYXH CIEUUabHO MPEIHA3HAYEHB! Ul MOMELICHUS B HHUX HCTOYHHKOB
VMOHOB, KOJUIEKTOPHBIX IJIACTUH M BOJOOXJAXKJAEMBIX BKIAABIIIEH M HMEIOT
npucnocoOyieHus it coenHeHni aup(y3HOHHBIX HACOCOB M MPHCIOCOOICHUS
IUISL OTKPBITHS M 3aKPBITHS B LENAX U3BJICUCHUS U 3aMEHbI 3TUX KOMIIOHEHTOB.

d) MarauTHbIC IIOJKOCHBIC HAKOHSUHUKHU

CrnenmansHO TpEeIHA3HAYCHHBIC WU TOATOTOBJICHHBIE MAarHUTHBIC TIOJIOCHEIC
HaKOHCYHUKH, UMCIOIIHNE IuaMeTp Oojiee 2 M, HCIONB3yeMBbIe IJIs 00eCIIeUeHUs
MMOCTOSTHHOTO MAarHUTHOTO TIOJIS B 3JIEKTPOMArHUTHOM CelapaTope U30TOIMOB U JIIS
MepPEeHOCca MATHUTHOTO TTOJISI MEXK/y PACIIONIOKEHHBIMH PSIIOM CelapaTopamMu.
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5.9.2.

5.9.3.

BbICOKOBOJbTHbIE HCTOUHUKH NMUTAHUS

CrnenmanbHO TIpEMHA3HAYCHHBIC WM IOATOTOBICHHBIE BBICOKOBOJIBHBIC WCTOYHHUKHU
MUTAHUS JUIsI WCTOYHHKOB HOHOB, OOJAJaroIIvie TOJHBIM HAOOpPOM  CIEAYIOIIHMX
XapaKTEPUCTHK: MOTYT padoTaTh B HENPEPHIBHOM PEKHUME, BBIXOAHOC HANpsKCHUE
20 000 B mim Gomnee, BbIXomHOM TOK 1 A i OoJniee M cTaOMIM3AIU HATIPSDKEHHS MEHee
0,01% B TeuecHue 8 Jacos.

HcTOYHNKHN MUTAHUSA JICEKTPOMAruHuToB

CHCI_[I/IaJIBHO NMpE€AHa3HAUYCHHBIC HWJIM MOATOTOBJICHHBIEC MOMIHBIC HWCTOYHHKHW IIUTAHUA
MOCTOSTHHOTO TOKa JUISL DJIEKTPOMArHUTOB, 00JaJal0IINe MOJHBEIM HA0OpOM CIEAYIOIIHNX
XapaKTEPUCTHK:  BBIXOJHOW TOK B HeNpephlBHOM pexkume 500 A wmiam Oomee mpu
HanpspkeHnn 100 B wnm Oonee, mpu cTabwuim3anuy M0 TOKY WIH HAIPSDKEHUIO MEHee
0,01% B TeuecHue 8 Jacos.

YcTraHOBKM [JII NPOM3BOACTBA TSKeNO0il BOAbI, JeiiTepusi u JeiiTepueBbIX
coeTMHEHNH W 000pyaoBaHMe, CIIENHATBHO NMPeIHA3HAYEHHOE HJIH MOATr0TOBJIEHHOE
JJISL DTOTO

BBOJIHOE 3AMEYAHUE

Tsokenyro BOLy MOMKHO NPOW3BOIHTH, HCHONB3YS pa3inuHble mpouecchl.  OmHakKo
KOMMEPYECKH BBITOJJHBIMU SIBIISIIOTCS J1Ba TPOLECca: MPOIECcC N30TOIMTHOTO OOMEHA BOJIBI
u cepoBogopoaa (mpouecc GS) U nporecec H30TOMHOTO 0OMEHA aMMHUaKa U BOJOPOAA.

IIpouecc GS ocHOBaH Ha OOMEHE BOJOPOJIA U JIEHTEPHUS MEXIY BOAOH U CEPOBOAOPOIOM
B CUCTEME KOJIOHH, KOTOPBIE IKCIUTYaTUPYIOTCS C XOJIOAHON BEpXHEW CEKIMEH U ropsuei
HIDKHEW cekiued. Bona TedeT BHU3 MO KOJIOHHAM, B TO BpeMs Kak CepOBOJOPOHBIN ra3
UPKYJUPYET OT AHA K BEpIIWHE KOJIOHH. J[JIs CONeHCTBHS CMEUIMBAHHIO T'a3a M BOJBI
UCTIOJB3YeTCs Psi AbIpYaThIX JOTKOB. JleiiTepuii mepememiaercs B BOAY IMPH HU3KUX
TeMIepaTypax U B C€pOBOJIOPO/ MPH BBHICOKMX TemrepaTypax. OOorauieHHbIe AeHTepreM
ra3 wid BoJa YAAJSIOTCS M3 KOJIOHH TEepPBOM CTYNEHM Ha CTBHIKE TOPSUYMX M XOJIOIHBIX
CEKILIMH, ¥ IPOLECC MOBTOPSETCS B KOJIOHHAX cienyrouei crynenu. IIpoaykr nociensei
(ha3er - Boma, oboramennas aedtepueM a0 30%, HampaBiseTcs B AUCTIIUISAIMOHHYIO
YCTaHOBKY AJsl NMPOU3BOJCTBA PEAKTOPHO-YMCTOM TskeNol Bomsl, T.e. 99,75% oxucu
JIeuTepus.

B mponecce oOMeHa MeXAy aMMHAKOM KM BOJOPOJAOM MOXHO H3BJICKATh IEHTEepHid U3
CHHTE3-Ta3a IMOCPEJCTBOM KOHTAKTa C KMIKHM aMMHMaKOM B MPHUCYTCTBHM KaTaJln3aTopa.
CuHTe3-Ta3 nojiaeTcss B OOMEHHbIe KOJIOHHBI M 3aTEM B aMMHA4YHBIA KOHBEpTep. BHyTpu
KOJIOHH Tra3 MOJHMMAETCs OT JHA K BEPUIMHE, B TO BPeMd KaK XUIKUH aMMHAK TEYET OT
BEpIIMHBI KO AHY. JleHTepuil B CHHTE3-ra3e JIMIIAeTCA BOAOPOAA U KOHUEHTPUPYETCS B
aMMHake. AMMHAaK MOCTyHaeT 3aTéM B YCTaHOBKY [UIsl KPEKHMHra aMMHaka Ha JHe
KOJIOHHBI, TOT/Ia KaK ra3 coOHWpaeTcss B aMMHauyHOM KOHBepTepe Ha BepmmHe. Ha
MOCTEeNYIOMMX  CTYNEeHAX MPOMUCXOAUT  JaibHeilmee obOorameHue, U  IyTeM
OKOHYATENbHOW AMCTHIUISAIINH NIPOM3BOJUTCS PEAKTOPHO-UMCTas Tshkenas Boxa. [lomaua
CHHTE3-Ta3a MOXKET ObITh 0OecrieueHa aMMHayHON yCTaHOBKOM, KOTOpasi B CBOIO OYepelb
MOXeT OBITh COOpPYXKEHa BMECTE C YCTaHOBKOH U MPOM3BOACTBA TKEJIOW BOIBI IyTEM
M30TONMHOro 0OMeHa aMMHaKa U BoropoJa. B mporecce aMmMruauHO-BOIOPOJHOTO OOMEHa
B KauecTBEe HCTOYHHMKA HCXOJHOTO ICUTEPUS MOMKET TaKKe HCIOJIb30BaThCA OOBIYHAS
BOJA.
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6.1.

6.2.

6.3.

MHorue npeaMeTsl KIII0YeBOro 000pyA0BaHUs AJ1s1 YCTAHOBOK MO MTPOU3BOJCTBY TSDKEIION
BOJIbI, HCHONB3YIOMHUX Tporecchl GS WM aMMHA4YHO-BOJIOPOJHOTO OOMEHA, IUPOKO
pacrmpocTpaHeHbl B HEKOTOPBIX OTPacisiX HEPTEXMMHUYECKOW IMPOMBIIIICHHOCTH.
Oco0eHHO 3TO KacaeTcsi HeOOJNBITUX YCTaHOBOK, UCIONB3yIomuX nporecc GS. Omuako
HEMHOTHE TpeAMEeThl O00OpyMOBaHHS SBIAIOTCA craHgapTHeIMH.  [Ipomeccer GS u
aMMHaYHO-BOJIOPOAHOTO  OOMeHa  TpeOyroT  o00paboTku  OONBIIMX  KOJHYECTB
BOCIIJTAMEHSIOIINXCS, KOPPO3MOHHBIX M TOKCHYHBIX JKUAKOCTEH TPH MOBBILICHHOM
napneHnd.  COOTBETCTBEHHO NpH pa3pabdOTKE CTaHIAPTOB IO TNPOSKTHPOBAHUIO H
9KCIUTyaTaluy Uil YCTAaHOBOK M 00OPYAOBaHHMs, UCTIOIB3YIOMIUX 3TH MPOLECCHI, CIEIyeT
yZIensaTh 00JbIIOe BHUIMAHUE TTO00PY MAaTEpPHAIOB M X XapaKTEPHCTHKAM C TEM, YTOOBI
00eCneYnTh JIUTENBHBIH CPOK CIIy’KOBI NPHU COXPAaHEHHH BBICOKOH O€30MacHOCTH H
HaJIeKHOCTH. Ompenenenue MaciiTaboB  00YCIIOBIMBAeTCS TIJIABHBIM — 00pa3oM
CcOOOpaXCHUSIMH JKOHOMHUKH M HeoOxoaumocTH. Takum oOpa3zoM, Oonblias yacTb
IpEeMETOB 000PYIOBaHHS H3TOTOBIAETCS B COOTBETCTBHH C TPEOOBAHMAMH 3aKa34UHKa.

Hakoneu, cinegyer oTMeTuTh, 4TO Kak B mpouecce GS, Tak W B HpoLECCE aMMHUAYHO-
BOJIOPOJHOTO OOMEHa, MpeaMeTsl 00OpyHOBaHUS, KOTOpPhIE II0 OTAEITBHOCTH He
MpeIHa3HAYEeHbl WM TOJATOTOBICHBI CHEIUANBHO I MPOU3BOJACTBA TSKEIOU BOJBI,
MOTYT COOMPAThCS B CUCTEMBI, CICIMATLHO MPEIHA3HAYCHHBIC I ITOATOTOBJICHHBIC IS
MPOU3BOJICTBA TSKENONW BONBI. IIpuMepamMu TakuX CHCTEM, MPUMEHSIEMBIX B 00OMX
MpoIleccax, SIBIAIOTCA CHUCTEMa KAaTAIMTHYECKOIO0 KPEKHUHTa, WMCIOJb3yeMmasi B Mpolecce
oOMeHa aMMuaKa ¥ BOJOPO/Ia, ¥ TUCTHIUISIIIHOHHBIE CUCTEMBI, HCIIONIb3YeMbIE B MPOIIECCE
OKOHYATEJIbHON KOHUEHTPALMH TSDKEJIOM BOABI, JOBOISLICH €€ N0 YPOBHS PEaKTOPHO-
YHCTOM.

IIpeameTsl 000pyMOBaHMUSA, KOTOPHIE CHEIHAIBHO TPEeIHA3HAYCHBI WIIH TTOATOTOBIICHBI
JUTS TIPOU3BOJICTBA TSHKETIOW BOIBI ITyTEM HCITONE30BaHUs MO0 mporecca 0OMeHa BOIBI U
CepoBOIOPO/Ia, TINOO Mporiecca oOOMeHa aMMHUaKa U BOJIOPO/1a, BKITFOYAIOT:

Bopo-cepoBonopoanbie 00MeHHbIE KOJIOHHBI

OOMeHHbIE KOJOHHBI, HM3TOTABIMBAEMbIE U3 MEJKO3EPHUCTOM YITIEPOMUCTOM cTanu
(mampumep, ASTM AS516), muamerpom ot 6 M (20 pyToB) mo 9 M (30 dyToB), KOTOPBIC
MOTYT 3KCILTyaTHpPOBaThcs MpPU AaBleHWW cBblme wiu paBHoM 2 MIla (300 ¢yHT/KB.
JIOMM) W HWMEIOT KOPPO3HOHHBIM JOMyCK B 6O MM MIM OOJbIIe, CIENHaTbHO
IpeIHa3HAYEeHbl WM IOATOTOBJICHBI [UI1 IPOM3BOJACTBA TSDKEJIOM BOIBI IIyTEM
WCIIOJIb30BaHMs IPOLIECCa U30TOMMHOTO 0OMEHa BOJbI M CEPOBOAOPOIA.

I'azoxyBKHU M KOMIIpecCOpbI

OpHoctyneHuatsle, MajoHamopHele (T.e. 0,2 MIla wmun 30 ¢yHT/KB. q10iiM)
LEHTPOOEKHbBIE Ta30AYBKU MM KOMIIPECCOPHI AJSl LUPKYIALUN CEPOBOAOPOIHOIO Tasa
(r.e. raza, coxmepxkamiero Oonee 70% H,S), cmenmanbHO TpeTHA3HAYCHHBIC WM
MOJrOTOBJICHHBIE Ui TIPOU3BOJICTBA TSDKEJONW BOZBI IyTEM HCIIONB30BAHUS Tpolecca
oOMeHa BOABI M CEpOBOJOPOJA. OTH Ta30AyBKM WJIH KOMIIPECCOPHI HMMEIOT
IIPOM3BOAUTEILHOCTD, MPEBBIMAINIYI0 MM paBHylo 56 m/c. (120 000 SSFM) mpn
SKCIUTyaTallMd TOJ NaBJICHHWEM, TpeBhImaronmM win paBHeM 1,8 Mlla (260 ¢yHT/KB.
IIOM) Ha BXOJE, U CHa0KeHbI caJbHUKaMH, yCTOMYMBBIMHU K Bo3leiicTBuio H,S.

AMMHAYHO-BOJOPOIHbIEe 00MEHHbIE KOJOHHBI

AMMUaYHO-BOJIOPOJIHBIE OOMEHHBIE KOJIOHHBI BBICOTOM 0Ooiee wiu paBHOW 35 M
(114,3 pyToB) muamerpom ot 1,5m (4,9 dpyroB) no 2,5 M (8,2 PpyToB), KOTOpEIE MOTYT
AKCIUTyaTHPOBAThCS TMOJ JaBlieHWeM, mnpepblmaromuM 15 MIla (2225 ¢yHT/kB. mioiim),
CHeNMaIbHO MpeJHa3HAuYeHHbIE WIH MOATOTOBIIEHHBIE JJISl MPOU3BOJICTBA TSHKETIONW BOJIBI
IyTE€M HCIIOJIb30BaHUs Ipoliecca oOMEHa aMMuaka U BOAOPOAA. OTU KOJOHHBI UMEIOT
TaKXe [0 MEHbILIECH Mepe 0ITHO OTOOPTOBAHHOE OCEBOE OTBEPCTHUE TOT'O K€ TUaMETpPa, UYTO
W LWIMHApPUYECKas YacTh, 4Yepe3 KOTOPYI0 MOTYT BCTaBJIATHCS WM BBIHUMATbCS
BHYTpPEHHHE YacTH KOJIOHHBHI.
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6.4.

6.5.

6.6.

6.7.

BHyTpemme YaCTH KOJOHHBI U CTYIIEHYATBIC HACOCHI

BHyTpeHHUE 4YacTH KOJIOHHBI W CTYIIEHYaThle HACOCHI, CIICIHAILHO MpeAHa3HAYCHHBIC
WIN TIOATOTOBJCHHBIC JUISI KOJNOHH JUI TPOWU3BOJACTBA TSDKETIOWM BOIBI  ITyTEM
WCTIONB30BaHMS TIPOLECCa aMMHaYHO-BOJIOPOTHOTO OOMEHa. BryTpennue uacTu
KOJIOHHBI BKJIFOUAIOT CHEIMabHO IpeIHA3HAaYCHHbIE KOHTAKTOPHI MEXIY CTYICHSIMH,
COJICHCTBYIOIIE TECHOMY KOHTAKTy Ta3a u KUAKocTH. CTyrneHdYaThle HACOCH! BKIIOYAIOT
CHEIUANTBHO TpPeJHA3HAUYECHHBIE MOTPY>KAaeMbIe B JKHAKOCTh HACOCHI ISl LUPKYISIUU
JKUJIKOTO aMMHUaKa B Mpelenax o0beMa KOHTAKTOPOB, HAXOJIIUXCS BHYTPH CTyICHEH
KOJIOHH.

YcraHoBku aJ1s1 KPEeKHHIa aMMHaKa

VCcTaHOBKH JUIsl KPEKUHTa aMMHaKa, SKCIUTyaTHpyeMble IO/ JaBJICHUEM, TPEBHIIIAIONINM
wm paBHeiM 3 MIla (450 QyHT/KB. Af0¥iM), CHENManbHO TMpeIHA3HAYCHHBIC WU
MOJTOTOBJICHHBIE JJIi MPOU3BOJACTBA TSHKEIOH BOABI MyTEM HCIIONB30BaHMs Ipolecca
M30TOITHOTO0 0OMEHa aMMHUaKa ¥ BOJIOPO/a.

NudpakpacHbie aHAIN3ATOPBI NOTJIOLIEHUS

WndpakpacHele aHanu3aTOpbl IOIVIOIIEHMS, CIIOCOOHBIE OCYLIECTBJIATh  aHAIIU3
COOTHOIICHUSI MEXIY BOAOPOIOM M JeHTEepueM B peanbHOM MaciuTabe BpeMeHH, Korna
KOHIIEHTpalMH JeUTepHs paBHbI WK TpeBbImaoT 90%.

Karaantuyeckue neun

Karanurnueckue neuu ajs nepepabOTKH 00OTalllEHHOTO JEHTEPUEBOTO ra3a B TAKEIYIO
BOJY, CICITUATBHO MPEIHA3HAYCHHBIE WIIA TTOATOTOBICHHBIC VIS MPOU3BOJICTBA TSKEIION
BOJBI ITyTEM HCIIOIH30BaHUS MIPoIlecca N30TOIMTHOTO0 0OMeHa aMMHaKa U BOJIOPO/Ia.

YcTaHOBKH AJ151 KOHBEPCHH ypaHAa M 000pyI0BaHMe, CTIENMAJBLHO NPeAHA3HAYEHHOE
WJIM MOAT0TOBJIEHHOE JJIl 3TOT0

BBOJAHOE 3AMEYAHUE

B ycraHoBkax M cucTremMax A KOHBEPCHHM ypaHa MOXKET OCYIIECTBISATHCS OIHO WU
HECKOJIbKO IPEBpAIeHUH M3 OJHOTO0 XMMHUYECKOr0 M30TONa ypaHa B IPYroi, BKIOYas:
KOHBEPCHIO KOHIICHTPaTOB ypaHoBo#l pyasl B UO;, korsepcuto UO; B UO,, KOHBEpCHIO
okucelt ypana B UF, umu UFg, kouBepcuro UF, B UFg, kouBepcuro UF¢ B UF,4, koHBepcuio
UF, B MeTainuueckuil ypan u KoHBepcuio ¢propunoB ypana B UO,. MHorue KitoueBble
KOMIIOHEHTHl 00OpYJOBaHUs YCTaHOBOK [UIsi KOHBEPCHMH YypaHa XapakTepHbl ISt
HEKOTOPBIX CEKTOPOB XMMHYECKOW 00padaThiBarollell MPOMBINUICHHOCTH. Hampuwmep,
BUJBl OOOPYJIOBaHMS, HCIOJB3YEeMOI0 B 3THUX IMpoLeccax, MOTYT BKJIIOYATh: IIeuH,
KapyCelbHBIE IIEYH, PEAKTOPBI C IICEBJOOXKIKEHHBIM CIOEM KaTalu3aTopa, KapOBBIE
pEaKTOpHBIE OamIHW, J>KUAKOCTHBIE LEHTPUGYTH, IUCTUUISLUOHHBIE KOJOHHBI H
JKUIKOCTHO-KHUIKOCTHBIE SKCTPAKIIMOHHBIE KOJOHHBI. (OIHAaKO HE MHOTHE KOMIIOHEHTHI
o0opynoBaHHs UMEIOTCS B "TOTOBOM Bupe"; OONBIIMHCTBO W3 HHUX JOJDKHBI OBITH
MOJITOTOBJIEHBI COTJIACHO TPEeOOBAaHMAM U cleUM(UKALMAM 3aKa3uyuka. B HEKOTOpBIX
cIy4yasx TpeOyeTcsl YYHTHIBaTh CIIEHUAIbHbIE TPOEKTHbIE W KOHCTPYKTOPCKHUE
0COOEHHOCTH [UIf 3allUThl OT AarpecCUBHBIX CBOICTB HEKOTOPBHIX U3 0OpaldaThIBaEMBIX
xummueckux BemectB (HF, F,, CIF; u ¢ropunsr ypana). Haxownen, ciemyer OTMETHUTS,
YTO BO BCEX IPOLIECCAX KOHBEPCHH YypaHa KOMIIOHEHTHl OOOPYIOBaHHS, KOTOPHIC
OTJIENBHO CHEIUAIbHO HE MpeHa3HaueHbl MM MOATOTOBIIEHBI IS KOHBEPCHU YpaHa,
MOTYT OBITh OOBEIWHEHBI B CHCTEMBI, KOTOpBIE CIHEIHaIbHO MpeaHa3HA4YEHBl WU
MOJITOTOBJIEHBI JJIs1 MCTIONB30BAHHUS B IIENIIX KOHBEPCHH ypaHa.
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7.1.

7.2.

7.3.

7.4.

7.5.

7.6.

CnenuajbHO NpeAHA3HAYEHHbIE WM NMOJArOTOBJEHHbIE CHCTEMBbI [JI KOHBEPCHH
KOHLEHTPATOB YpaHoBoii pyabl B UO;

[HOACHUTEJIBHOE 3AMEYAHUE

KonBepcus koHIGHTpaToB ypaHoBOoH pyasl B UO; MOXKET OCYIIECTBIATHCS CHadaja
MOCPEICTBOM PACTBOPEHHS PYIObl B a30THOH KHCIOTE W OKCTPAKIHHA OYUIICHHOTO
reKcarujpara ypaHWIIWHUTpaTa C TOMOIIBI0 TAaKOTO pPacTBOPUTENS, Kak TPUOYTHI
¢docdar. 3areM TekcaruapaT ypaHWIOUHHUTpaTa TnpeoOpaszyercs B UQO; mmbo
MOCPEICTBOM KOHIEHTpAIlMM W JEHUTpAluM, JIHO0 TIOCPEACTBOM HEHUTpaIH3aIiu
ra3oo0pa3HbIM aMMHAKOM JJs TIOJNy4eHHs JUypaHaTa aMMOHHUS C IIOCIETyIoIei
(buUIpTpanyel, CyIKol 1 KaTbIIMHUPOBAHUEM.

CHeHHaﬂBHO NnpeaHasHaAa4YeHHbIC WM NOATIOTOBJICHHBbIC CUCTEMbI AJIsi KOHBEPCUM
UO3BUF6

[HOACHUTEJIBHOE 3AMEYAHUE

Kounsepcus UO;3; B UF¢ MOKeT OCYIIECTBISATHCS HEMOCPEACTBEHHO (hropupoBanuem. Jlis
nporecca Tpedyercss HCTOUHUK ra3000pa3Horo Gpropa win TpexpTOPUCTOTO XJI0pa.

CrnenuajabHO INPCAHASHAYCHHBbIC W/IH NOATOTOBJCHHBLIC CHCTEMbI JJisd KOHBEPCHUH
UO3BU02

[NOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UO; B UO, MOXeT ocymecTBIATbCS THocpeAcTBoM BoccTaHoBieHUs: UQO;
ra3000pa3HBIM KPEKUHT-aMMHUAKOM HJIH BOJOPOJIOM.

CHeII](la.HbHO NpeaAHasHAYCHHbIC HJIH MNOAT0TOBJCHHbLIC CHUCTEMbI 1 KOHBEPCHH
UOzBUF4

[NOACHUTEJIBHOE 3AMEYAHUE

Konsepcua UO, B UF4 moxker ocymectBiarbed mnocpeactsoM peakmun UO; ¢
ra3zoo0pasubiM ¢propucteiM BogopoaoM (HF) npu remneparype 300-500°C.

CHeII](la.HI)HO NpeaAHasHAYCHHbIC HJIH NOAT0OTOBJCHHbLIC CHUCTEMbI 1 KOHBEPCHH
UF4BUF6

[TOACHUTEJIBHOE 3AMEYAHUE

Konsepcua UF; B UF¢ ocymecTBisercss MOCPEACTBOM 3K30TEPMHUYECKON PEAKIMH C
¢Topom B peakrtopHoil Oamne. UFs KOHOEHCHpyeTCs W3 TOpSYMX JIETYYHX TIa30B
MOCPECTBOM TPOIYCKaHUs IMOTOKAa ra3a 4Yepe3 XOJOAHYIO JIOBYIIKY, OXJIAXIEHHYIO
no -10°C. [lns mporiiecca TpeOyeTCst HICTOYHHUK Ta3000pa3Horo ¢ropa.

CnenuanbHO NpeJHA3HAYEHHbIE MJIM IMOArOTOBJIEHHbIE CHUCTEMbI JIsl KOHBEpPCHH
UF, B MeTanau4eckuii ypan

[NOACHUTEJIBHOE 3AMEYAHUE
Koneepcus UF; B MeTaJulMdeckMid ypaH OCYIIECTBISICTCS MOCPEOCTBOM  €rO

BOCCTaHOBJICHHUSI MarHueM (KpyIHbIe apTHW) WIK KaJblKeM (Manble napTun). Peakuus
OCYIIIECTBIIsIETCA IIPU TEMIIepaTypax BhIIe TOUKH IaBieHus ypana (1130°C).
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7.7.

7.8.

Cl'IeIIHaJ'ILHO NpeIHA3HAYCHHbIC HUJIH NOAT0TOBJCHHLIEC CHUCTEMbI 1A KOHBEPCHH
UF6BU02

[HOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UF¢ B UO, MOXET OCYIIECTBIATHCS TIOCPEACTBOM OJHOTO M3 TPEX MPOIIECCOB.
B nepBom npouecce UF¢ BoccTtanaBnuBaetcst U rugpoausyercs B UO, ¢ HCTIOIb30BaHUEM
Bojioposaa u napa. Bo Bropom mpomnecce UFq runponusyercs pacTBopeHHEM B BOIE, IS
OCXJICHUS TUypaHaTa aMMOHUsI JTOOaBISETCS aMMHaK, a JUYPaHAT BOCCTAHABIMBACTCS B
UO, Bogopoaom mpu Temmeparype 820°C. Ilpu tperbeM mporecce razoodpaszasie UFg,
CO, w NH; cMmemmBaloTcs B BOIe, OCaxaas YpaHWIKapOOHAT aMMOHHUSI.
YpanunkapOoHAT aMMOHHUS CMEIIMBAeTCI C TapoOM W BOJIOPOIOM IIPH TeMIEpaType
500-600°C nns npousBoacta UO,.

Konsepcua UFs B UO, yacto OCyIIECTBIIETCS Ha NEPBOM CTYNEHH YCTAHOBKHU I10
W3TOTOBJIEHUIO TOILIMBA.

CHeIIl/la.HI)HO NpeaHasHAYCHHbIC HJIH NOAT0TOBJCHHbLIC CHUCTEMbI 1 KOHBEPCHH
UF6BUF4

[TOACHUTEJIBHOE 3AMEYAHUE

Koungepcusa UF¢ B UF, ocymiecTBisieTcst ocpeacTBOM BOCCTAHOBICHHS BOJOPOAOM.
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