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SI3bIK OpUrHHANA: AaHTTTUICKUH, HpaHIy3CKUi

[ononHuTenbHbIN NpoToKon K CornaweHnto
vexay Pecnyonukon xnbyTtn n
MexayHapoaHbiM areHTCTBOM NO aTOMHOW
9Heprum o NPMMeHeHUn rapaHTun B CBA3N C
[loroBOpOM O HepacnpoCTpaHEHNU SOEPHOro
OPYXUS

1. Texcr donomHurenbHOro nporokona k Cornamenuto Mexnay PecryOnukoit Jpxubytu u
MexyHapOIHBIM arceHTCTBOM II0 aTOMHOW HEPIMHM O IPUMEHEHUHU TapaHTUH B CBA3M C
JloroBOpoM 0 HEpacHpOCTPAHEHUH SIEPHOIO OpY>KHsS BOCIHPOM3BOIAUTCS B HACTOSILEM
JOKyMEHTE JUIsi CBeAeHUs Bcex wieHoB. COBET YNPaBISIONIMX OJ0OpPHII HACTOSIIHMMA
JonomauTtensHbiid mpoTokon 3 mapta 2009 roma. On Obut moanucan 24 anpens 2010 roga B
r. [LxkuOyTu, Ixubytu, u 27 mast 2010 rona B Bene, ABcTpusi.

2. B cootBercTBHM co cTaThe 17 JIOMOJHUTEIHHOTO MPOTOKOJIA OH BCTYIWJ B CHITy 26 Mast
2015 roga, B AeHb, korga AreHTCTBO monyumino oT PecnyOnuku JkuOyTu mrCbMEHHOE
YBCAOMIICHHUC O TOM, YTO 3aKOHOAATCIBHBIC U KOHCTUTYLIMOHHBIC TpGGOBaHI/IH PeCHyGHI/IKI/I
JxulyTH, HeoOXOUMBIE Ui BCTYIUICHUS B CHILY, BBIITOJIHEHBI.



JIOITOJIHUTEJIbHBIN ITPOTOKOJI K COTJIALLIEHUIO MEXY PECITYBJINKON
JDKUBYTU U MEXJTYHAPOJHBIM ATEHTCTBOM IO ATOMHOM SHEPT U
O IIPUMEHEHUN TAPAHTUIM B CBSI3U C JIOTOBOPOM
O HEPACITPOCTPAHEHUNU AJEPHOI'O OPYXUA

[MIPUHUMAS BO BHUMAHME, uro Pecnybnuka J[xubytu (mamee wMeHyemas
"Jkubytn'") M MeXIayHapoJHOE areHTCTBO IO AaTOMHOW »Heprum (najsee UMeHyemoe
"AreHTcTBO") sABNAIOTCA ydacTHUKaMu CornameHus O NMPUMEHEHUM TapaHTUH B CBS3H C
JloroBopoM 0 HepacnpoCTpaHEHUH SAECPHOrO opyxus (nanee uMmeHyemoro "CornaiieHue o
rapanTusx'), KoTopoe BCTynuio B cuity 26 mast 2015 rona;

YUUTBIBAS sxenanue MEXIyHApOAHOTO COOOIIECTBA emie Ooiee YKPENUTh PEXUM
SZIEPHOTO HEPACTIPOCTPAHEHMS ITyTEM MOBBILICHUs AEHCTBEHHOCTH U 3(PPEKTUBHOCTU CUCTEMBbI
rapaHTHii AT€HTCTBA;

HATIOMUHAS, uro AreHTCTBO NpH OCYLIECTBICHHMH TapaHTHHA JODKHO YUMTHIBAThH
HEOOXOUMOCTh: HM30€raTh CO3JaHUs MPEMSITCTBUI SKOHOMHUYECKOMY U TEXHOJIOTHYECKOMY
pasButuio J[HKUOyTH WIIM MEXIyHApOJHOMY COTPYIHHYECTBY B OOJAaCTH MHUPHOH sIEpHOM
NESITeNbHOCTH;  COONMIOJAaTh JCHCTBYIOIIUE TIOJIOKEHHsI B OONACTH OXpPaHBI 3I0POBbS,
0e30macHOCTH, (PU3MICCKOH 3aIIUTHI, a TAKXKE IPYTHE ACHCTBYIONIHE TPEOOBaHHS OC30MTaCHOCTH
¥ MpaBa OTJENBHBIX JIHII; W MPUHUMATH BCE MEPHI M0 3alIUTE KOMMEPUYECKHIX, TEXHOIOTHUYECKHIX
U TIPOMBIIUICHHBIX CEKPETOB, a TAaKKe IPyrod KOHOHUICHIUAIbHOW WH(OpMAIWH, KOTOpas
CTaHOBHTCSI €My U3BECTHOM;

[NIPUHUMAA BO BHUMAHUE, uyro wyactota mNpoBEAEHUS U HWHTEHCHUBHOCTH
MEpPOTNPUATHH, YKa3aHHBIX B HacTosieM [IpoTokose, OyayT moaaepKuBaThCsi HA MUHUMAJIBEHOM
YpOBHE, COOTBETCTBYIOIEM II€JH MOBBIIMICHUS JEHCTBEHHOCTH W 3(PQEKTUBHOCTU TrapaHTHUH
AreHTCcTBa;

HACTOAIINM JI>xubyTi 1 ATEHTCTBO COTJTIACHIITUCH O HIDKECIICTYOIIEM:



CBA3b MEXAY HACTOAIIUM ITPOTOKOJIOM "

COI'VTAHIEHUEM O TAPAHTUAX

Cratbs 1

[Momosxenust CornameHus 0 rapaHTHIX MPUMEHSIOTCS K HacTosmeMy [IpoTtokony B To# Mepe, B
KaKOM OHU COOTBETCTBYIOT MOJIOKEHUSIM HacTosimero [IpoTokona u coBMecTUMBI ¢ HUMH. B ciyuae
MPOTUBOPEUHST MEXAY TMOJoKeHUssMu CoOrnameHuss O TapaHTHsIX MU IOJIOKCHUSMU HACTOSIIETO
[IpoToxomna npuMeHsIOTCs MoJIoKeHus HacTosmero IlpoTokona.

IMPEAOCTABJIEHUE THO®OPMALINN

Crarbs 2

a. JxubyTn npenocTaBisieT ATEHTCTBY 3asBICHUE, COIepIKalllee:

)

vi)

obiee onvcanue U HHHOPMAIINIO, YKa3bIBAIOLIYI0 MECTO MPOBEIECHHUS OTHOCSIINXCS K
AIEPHOMY  TOIUIMBHOMY  LHMKIy  HAay4YHO-HCCIEIOBATEIbCKUX M OIBITHO-
KOHCTPYKTOPCKHX paboT, HE CBSI3aHHBIX C SIIEPHBIM MaTE€pHUanoM, OCYIIECTBIAEMbIX
rae-mubo, KOTopble (UHAHCUPYIOTCS, HONYYWIM KOHKPETHOE pa3pelleHHe WM
KOHTPOJIMPYIOTCS WIIM OCYLIECTBISAIOTCS OT uMeHu [ xulyTy;

OTIpEleNICHHYI0 ATEHTCTBOM Ha OCHOBE OKHIAEMOI'O ITOBBIIICHHUS ICHCTBEHHOCTU
win 3GPEeKTUBHOCTH U coryacoBaHHyIo ¢ JDxubyTn mHpOpMaunuio o Kacaromencs
rapaHTUil SKCIUTyaTallMOHHOHN AEATEILHOCTH Ha YCTAHOBKAaX U B MECTaX HaXOXICHHS
BHE YCTaHOBOK, I/I¢ OOBIYHO HUCTIONB3YETCS SIEPHBIA MaTEepUa;

06]]166 OIMIMCAaHUE KaXJoro 3JaHHsA Ha Ka)K,I[OfI miomaake, BKIOYasd €10
HCIIOJIB30BAHUEC, U, €CJIM 3TOTO HEAOCTATOYHO - OIMMCAHUE €ro COACPKHUMOTrO. 910
OIMMCaHUEC BKIIIOYACT KapTy Takoi TUIOIIAAKH

omMcaHue MaciuTaba omepauuii JUId KaKJIOoro MecTa HaxOXACHHS, HMEIOIIEero
OTHOIIIEHUE K IEATEIbHOCTH, YKa3aHHOW B npwiioxkeHuu | k HacTosemy [Iporokony;

MHQOPMAIHIO, YKA3bIBAIOIIYI0 MECTO HAXOXKACHUS, SKCIUTYyaTaIlHOHHOE COCTOSIHUE U
OLICHOYHBIC TOJIOBbIC MPOHM3BOJCTBEHHBIE MOIIHOCTH YPaHOBBIX pYJHUKOB W
O0OTaTHTENBHBIX YCTAaHOBOK M  TOPHUEBBIX OOOTATHUTENBHBIX YCTaHOBOK U
CYIIECTBYIOUIMI TOA0BOM 00BEM MPOM3BOACTBA TAKHX PYAHUKOB M OOOTaTHTEIBHBIX
ycTaHoBOK uisi [kuOyTH B mesoM. JKHOYTH HPEeNoCTaBiIsieT Mo 3anpocy ATEHTCTBA
JaHHBIC O CYILECTBYIOIIEM T'OI0BOM 00beMe MPOHU3BOACTBA OTACIHHOTO PyIHHUKA HITH
oboraruTensHOM ycTaHOBKH. I[lpemocraBieHue 5TON WHpOpManuu He Tpedyer
BEJICHUS NTOJPOOHOTO0 yueTa sepHOro MaTepuaia;

UHQOPMAIMI0 OTHOCHTEIILHO HCXOJHOTO Marepuasia, KOTOPBIH emle He JOCTUT
COCTaBa M YUCTOTHI, KOTOPBIC ACJAIOT €ro IMPUTOAHBIM I M3TOTOBJICHUS TOIUIMBA
WIN U30TOITHOT'O 00OTalleHus], BKIOYAIOLIYIO:

a) KOJINYEeCTBa, XMMHUYECKHI COCTaB, WCIOJB30BAaHME WM IMpearnojaraeMoe
WCTIOJh30BAHNE TAKOTO MaTepuajia, HE3aBHCHMO OT €ro SAepHOr0 WIH
HEsIZIEPHOTO MCITONIL30BAHUS, ISl KAKIOT0 MecTa HaXxoxaeHus B [ xkulyTu, B
KOTOPOM TaKOW MaTepuan MPUCYTCTBYEeT B KOJIHMYECTBAX, IMPEBBIIIAIONINX
JISCSITh METPUYECKUX TOHH YpaHa W/WIW JBAANATh METPHUCCKUX TOHH TOPHS,
a JUIst Apyrux MECT HaXO0KICHHUS C KOJIMYECTBaAMU 0oJiee 0HOI METPUUYECKOMN
TOHHBI - 0OIIee KOJUUecTBO s JIKuOyTH B IICJIOM, €CIOM 3TO  00Iee
KOJIMYECTBO TMPEBBIMIAET JECATb METPHUECKMX TOHH ypaHa WM JBajIlaTh
MeTpudecKux TOHH Topus. [lpemocraBienne 3Toi MHPOpManuu He TpeOyeT
BEJICHHS MTOJIPOOHOTO yUeTa epHOr0 MaTepraa;



vii)

viii)

b) KOJIN4YECTBA, XUMHUYCCKHUM COCTaB U ITYHKT Ha3HAa4YCHUA KaXa0i 3KCHOpTHOﬁ
IIOCTaBKHU M3 JI)KI/IGYTI/I TaKoro marepuajia ajd KOHKPETHBIX HEAACPHBIX
uenel‘/i B KOJIMYECTBAX, MPEBLIIIAIONIUX

1) IEeCSITh METPUYEeCKHX TOHH YpaHa, WM IS IOCIIe0BaTeIbHBIX
AKCIIOPTHBIX TOCTaBOK ypaHa w3 J[kuOyth B OmHO W TO IXKe
rocy/apcTBO, Kaxkaas U3 KOTOPHIX MEHEe JIECATH METPHUUECKUX TOHH,
HO CyMMa KOTOPBIX MPEBHIIIACT ACCATh METPHUSCKUX TOHH B TCUCHUC
roja;

2) JIBallaTh METPUYECKUX TOHH TOPHUSA, WIM JJIsl TOCJIEI0BATENbHBIX
SKCIIOPTHBIX TIOCTaBOK Topus u3 JKHOyTH B OTHO W TO JKE
roCyJapcTBO, KaXdas U3 KOTOPBIX MEHee ABAALATH METPUUYECKUX
TOHH, HO CyMMa KOTOPBIX MPEBHIIIACT ABAALATh METPUUECKUX TOHH B
TCUYCHHE I'0JIa;

c) KOJIMYECTBa, XUMHUIECKUI COCTaB, MECTO HAXOXXJEHUS B HACTOSINEE BpeMS U
HCITOJIb30BAaHUE WITH TIPEIOJIaracMOe HCIIONIB30BAHUE KaXIOW WMIIOPTHOM
noctaBku B [knOyTn Takoro Mateprana ajs KOHKPETHBIX HEAJIEPHBIX IeJeH
B KOJINYECTBAX, MPEBBIIIAIOIINX:

1) ACCATh MCTPHUYCCKHUX TOHH YpaHa, WIW OJd IIOCICAO0BATCIbHBIX
HUMIIOPTHBIX IMOCTABOK ypaHa B I[)KI/I6yTI/I, Kaxxaast U3 KOTOPbIX MCHEC
ACCATU MCTPUUCCKUX TOHH, HO CyMMa KOTOPLIX IMPCBBIMIACT ACCATH
METPUYCCKUX TOHH B TCUHCHUC IoAa,

2) IBAIIATh METPUUCCKUX TOHH TOPHS, WIH IS TOCIEIOBATCIBHBIX
MMITOPTHBIX MOCTaBOK TOpHs B JXKUOYTH, Kaxnas U3 KOTOPBIX MEHEe
IBAAIIATH METPUYECKUX TOHH, HO CyMMa KOTOPBIX IPEBHIIIACT
JBaIaTh METPUUECKUX TOHH B TEUCHUE T'0O/1a;

Mpyd TOM TIOHMMAaHHWM, YTO TMPEACTaBICHHE HWHGOpPMAIMKM O TaKOM MarepHale,
MpeTHA3HAYCHHOM JJI HESJEPHOTO HCIOJIb30BaHUS, IOCIE TOTO KaK OH JOCTHUTHET
OKOHYATENHFHOU (hOPMBI CBOETO HEAIEPHOTO MCITOIF30BaHUs, HE TpeOyeTcs;

a) MHQOPMAIIMIO OTHOCUTEIBHO KOJIMYECTB, BUIOB HCIIOJIB30BAaHUS M MECT
HAXOXKACHHUS SICPHOI0 MaTepuana, OCBOOOXKIEHHOIO OT TapaHTHH B
COOTBETCTBMH €O cTaThel 36 CornameHus o rapaHTusXx;

b) UHQOPMAIMIO OTHOCHTEIBHO KOJNMYECTB (KOTOpas MOXET HMETh (opMy
OHCHOK) U BUIOB HCIOJIB30BAHUA B KaXKIOM MECTC HAXOXKACHUA ANCPHOIO
MaTrepualia, 0CBOOOXKIEHHOTO OT TapaHTHUH B COOTBETCTBHH CO cTaThelt 35 (b)
CornameHust 0 TapaHTHAX, HO €Ile HE HAaXOISIIErocs B OKOHYATEIbHOU
(dopMe IS HESNEPHOTO HCHOJIB30BAaHHS, B KOJMYECTBAX, MPEBBIIIAIOIINX
yKka3zaHHble B ctartbe 36 Cornamenus o rapaHtusix. lIpemocraBieHue 3Toi
uHQOpMaIK He TpeOyeT BEACHUS MOAPOOHOTO yUeTa SIEPHOTO MaTepHaa;

UHQOPMAIMI0O OTHOCHTEIBHO MeCTa HaxOXICHHS WM JalbHelmed o0paboTku
OTXOZOB CPEIHEr0 MM BBICOKOIO YPOBHS AKTUBHOCTH, COJEpPXKALIUX IITyTOHHH,
BBICOKOOOOTAIICHHBIH YpaH WM YpaH-233, B OTHOILIEHHHM KOTOPBIX IPUMEHEHHE
rapaHTHil OBLIO TpEKpameHo B COOTBETCTBHU co cratheit 11 CornameHus o
rapantusx. Jng 1menw JaHHOTO MyHKTa "HanpHedmas oOpaboTka" He BKIIOYAET
MEepeynakoBKy OTXOJOB WJIM HX JaJbHeiIlee KOHIUIIMOHUPOBaHHE, He
IpeayCMaTpUBaroLlee pa3eIeHus JIEMEHTOB, Ul XPaHEHUs! UM 3aXOPOHEHUSL.



ix) CIIEAYIONIYI0 HMH(GOPMALUIO0 OTHOCHTENBHO COTJIACOBAHHOTO OOOpYNOBaHUS H
HESIEPHOr0 MaTepualia, IEPEUNCICHHBIX B IpuiIoxeHuH I1:

a) Mo KaXJI0W 3KCIOpTHOW mocTaBke u3 JkuOyTH Takoro oOOpyIOBaHMS H
Martepuana: HMAEHTU(UKAIMs, KOJIMYECTBO, MECTO MPEANOoaraeMoro
UCIOJIb30BAHMS B TOCYJapCTBe-NONydaTee U AaTa WM B COOTBETCTBYIOIIUX
CIIy4asx OXHJaeMas 1aTa dKCIIOPTHOM MOCTaBKH;

b) M0 KOHKPETHOMY 3alpocy ATEHTCTBa, MOATBepxkIeHUue JKuOyTH Kak
UMITOPTUPYIOMIMM TOCYAapCTBOM HWHGOPMAIMK OTHOCHUTEIBHO JKCIOpTa
Takoro oOopymoBanus u Marepwana B JDkuOyTH, mMpenocTaBIeHHON
ATEHTCTBY IpyTrUM IOCyAapCTBOM;

X) oOmyie TUTaHBI Ha TPEACTOSANINHA JECSITHICTHUN TEePUOJ, MMEIOIINE OTHOIICHHE K
Pa3BUTHIO SIEPHOTO TOIUIMBHOTO IIMKJIA (BKJIOYAs TUTAHUPYEMBIE OTHOCSIIUECS K
SIEPHOMY  TOIUIMBHOMY  ILMKJIY  HAyYHO-HCCIEAOBATENbCKUE U  OMBITHO-
KOHCTPYKTOPCKHE  paboThl), KOTa OHH YTBEPKICHBI  COOTBETCTBYIOIIUMHU
KOMITETEHTHBIMH Opranamu B [[xu0yTu.

JxubyTn TpwuiaraeT Bce pa3yMHBIE YCWIHSA, C TE€M YTOOBI TPEIOCTaBUTh ATEHTCTBY
CIIEYFOIIY 0 HH(POPMAIIHIO:

i) of1ee onucaHne U MHHOPMALINIO, YKA3bIBAIOLIYI0 MECTO IPOBENEHHUS OTHOCAIINXCS K
SIEpHOMY  TOIUIMBHOMY LMKy  HAy4YHO-UCCIEAOBAaTENbCKMX U OMNBITHO-
KOHCTPYKTOPCKHX pa0OT, HE CBSI3aHHBIX C SIAEpHBIM MaTepuaioM, KOTOpbIe
KOHKPETHO OTHOCATCA K OOOTraieHuio, TepepadoTKe SAepHOro TOIUIMBA MM K
00paboTKE OTXOJOB CPEIHEr0 MM BBICOKOTO YPOBHSI AKTUBHOCTH, COAEPKaIUX
TUTYTOHUH, BRICOKOOOOTAIIICHHBIN ypaH WK ypaH-233, OCyIIeCTBISEMBIX T/Ie-THO0 B
xubyTH, HO KOTOpBIe HE (PUHAHCUPYIOTCS, HE MOJIyYMIIM KOHKPETHOTO Pa3peIleHUs
WIN HE KOHTponupyroTcs JHKuOyTH WM HE OCYLIECTBISIIOTCS OT UMEHH [IKulOyTH.
Jna nenu panHoro myHkKTa "o0paboTka" OTXOMOB CPEAHEr0 WM BBICOKOTO YpPOBHS
AKTUBHOCTH HE BKJIIOYAET MEPEyMaKOBKY OTXOJOB MM UX KOHIUIIMOHHUPOBaHHE, HE
IpeayCMaTpUBalOIIee pa3feeHus JIEMEHTOB, Ul XPaHEHHUS WIH 3aX0POHEHMUS,

ii) obIiee oOmucaHWe MACATEJFHOCTH M CBENEHHA O JHIEe WIA OpraHu3alyH,
OCYIIECTBISIIOIIMX TaKyl IESITEIbHOCTh B ONPENENECHHBIX ATESHTCTBOM MecTax
HaXOKACHUS 3a MpelesiaMy IUIOIIAIK1, KOTOPbIe, 0 MHEHUIO ATEHTCTBA, MOTJIH OBl
(YHKIIMOHAIBHO  OBITH  CBA3aHBI C  JIESITENBHOCTBIO HAa 3TOM  IUIOIIAKE.
[Ipenocrapnenne Tako WHPOPMAIUH SBISAETCS IMPEIMETOM KOHKPETHOTO 3aIpoca
ArentcTBa. OHa IPEIOCTABIACTCA B KOHCYJIBTALMK ¢ ATEHTCTBOM M CBOEBPEMEHHO.

[To 3ampocy ArenrcrBa /[kuOyTH maeT yTOYHEHHS WM pa3bsCHEHHs JF000H WH(pOpMAaIm,
NPEAOCTABICHHON B COOTBETCTBUHM C HACTOSIIEH CTaTbeil, B TOM CTemeHH, B KOTOPOH OHa
HMMeEeT OTHOIICHUE K I[EJIU FapaHTUH.

Cratpa 3

JLxubytn mnpenoctaBnsger AreHTCTBY B TedeHue 180 mHell mocne BCTYIUIEHHS B CHITY
Hacrosimero [IpoTokona wHGOPMAINO, 0 KOTOPOH TOBOPHUTCS B cTaThe 2.a (1), (iii), (iv), (V),
(vi) (a), (vii) u (X) 1 B cTaThe 2.b (i).

JKUOYTH TIpeocTaBisieT ATEHTCTBY 10 15 Masi Kakaoro roga oOHOBICHHYIO HH(pOPMAIIHIO,
0 KOTOpOW TOBOPUTCS B IIyHKTE a. BBIIIE, 33 MEPHOJ, OXBATHIBAIOIIMI MpPEAIIECTBYOIINHA
KaJleHaapHblii rog. Ecmu panee mpenocraBieHHas nH(opManus ocTanach 0e3 M3MEHEHHH,
JLxubyTn yBenomisieT 00 3TOM.



oxubyTn npenocraBisieT ATeHTCTBY A0 15 Mast Kaxaoro roaa nH(GopMmanuio, onpeaeIcHHYO
B ctaThe 2.a.(vi) (b) u (c), 32 Hepro, OXBATHIBAIOLIHI PEANICCTBY IO KaleHIaPHBIA TO/I.

JxuOyTH €XKEKBapTAIIbHO TIPEIOCTABISICT ATEHTCTBY HMH(OPMAIUIO, OMPEICICHHYI0 B
crathe 2.a.(ix) (a). DTa uHbOPMANHS TPEIOCTABISICTCS B TEUCHHE IIECTUICCATH THEH Iocie
OKOHYaHWsI KKJ0T0 KBapTala.

Jxubytn mpenocTaBisgeT ATeHTCTBY HH(OPMAIHIO, ONpPENeIeHHYI0 B craThe 2.a.(viii), 3a
180 mue#t o ocymiecTBICHHUS JanbHeiineld o0paboTku, ¥ 10 15 Mas kaxmgoro roja
uHpopMaIMio 00 HM3MEHCHHMSX MECT HaxOXJICHUS 3a [EPHOMA, OXBAaTHIBAIOIIMIA
MPEAIIECTBYIOIIMI KajeHIapHbIi TO/I.

JUKuOyTH ¥ ATEHTCTBO JOTOBAapHBAIOTCS O BPEMEHM U YacTOTE MPEIOCTAaBICHUS
nHpOpMAIINH, OTIPEICTICHHOH B cTaThe 2.a.(i1).

Jxubytn mpenoctaBisier AreHTCTBY HH(pOpMaIWio, ONpeeeHHyo B ctarthe 2.a.(ix) (b), B
TeUeHHE MISCTHAECATH THEeH Mocie MOCTYIUIEHHS 3a1poca OT ATEHTCTBaA.

JIOMOJHUTEJBHBIN JTOCTYII

Crartbs 4

HI/DKecnez[onmee MNPUMCHACTCA B CBA3U C OCYHICCTBJICHHUCM JOIIOJIHUTCIBHOTO AOCTYyIIa B

COOTBETCTBHUH CO CTaThEH 5 HaCTOAICTO HpOTOKOJ’IaZ

a.

ATEHTCTBO HE CTaBUT I MEXAaHHCTHYECKH WM CHUCTEMAaTH4eCKH IpPOBEPATH
nH(pOpPMAIIIO, 0 KOTOPOI TOBOPHUTCA B CTaThe 2, 0THAKO ATEHTCTBO HMEET JOCTYII K:

1) M000MY MecTy HaxOKICHHs, O KOTOPOM TOBOPUTCS B crathe 5.a. (1) mmm (i), Ha
BBIOOPOYHO OCHOBE C IeJbl0 o0ecredeHHss YBEPEHHOCTH B OTCYTCTBHHU
HE3asBJICHHBIX SACPHOTO MaTepuaa 1 ACSTEIbHOCTH;

ii) MO0OMY MECTy HaXOXKJIeHHs, 0 KOTOPOM TOBOPHUTCS B CTaThe 5.b. WM C., B LENIX
pelIeHnsT BONPOCa, CBS3aHHOTO C MNPAaBMWIIBHOCTBIO W IOJHOTOW HH(OpManuu,
MPEIOCTaBICHHON B COOTBETCTBHM CO CTaThedl 2 WM B IENAX YCTpaHEHUS
HECOOTBETCTBUS, CBS3aHHOTO C 3TOI MH(pOPMAIUEIH;

iii) Mo00My MECTy HaXOXKICHHS, O KOTOPOM TOBOPHTCS B cTarhe 5.a. (iii) B TOM
CTETeHH, B KOTOPOH 3TO HEOOXOAMMO ATEHTCTBY IS MOATBEPIKACHUS s IIeTeh
rapanTtuii 3asBiaeHus [HKHOyTH O CTaTyce YCTAHOBKH WITM MECTa HAXOXIICHHS BHE
YCTaHOBOK, I'JIec paHee OOBIYHO MCIIONIB30BAJICS SACPHBINA MaTepHall, KaK CHSTBIX C

IKCILTyaTaIluu;

i) 3a HCKIIIOUCHHUEM CITyyaeB, YKA3aHHBIX B MyHKTE (ii) HIKe, ATEHTCTBO HalpaBiseT
JLxkuOyTH TpemBapuUTENbHOE YBEAOMIICHHE O IOCTyIleé IO KpaiHeW Mepe 3a
24 Jaca;

ii) B OTHOIIICHUH JOCTYIIa K JTIOOOMY MECTy Ha IJIOIa/IKe, KOTOPBIN 3alpamuBaeTcs B

COYCTAHUU C TIOCEIICHUSMU JIJIsi TPOBEPKH MH(OPMAIUU O KOHCTPYKIUHM WU C
MHCHCKIUSAMH JIJIS CICHUATIBHBIX [EJICH WM OOBIYHBIMU MHCICKIMSIMU Ha 3TOH
IJIOIIAJIKe, CPOK MPEIBAPUTEIBLHOIO YBEAOMIICHHUS, €CIIM ATEHTCTBO 00paIaercs ¢
3ampocoM 00 3TOM, COCTaBisIeT, MO KpaiHed Mepe, JBa dYaca, OJHAKO B
HCKITIOYUTEIBHBIX 00CTOSITEICTBAX, MOXKET COCTABUTh MEHEE JIBYX YaCOB;

[IpeIBapUTEIbHOE yBEIOMJICHUE HANpPAaBISIETCS] B NMUCHMEHHOM BHUIE M B HEM KOHKPETHO
YKa3bIBAIOTCS MPUYMHBI TOCTYIIA M ESTEIbHOCTh, KOTOpas IOJKHA OBITH OCYILECTBIICHA BO
BpEMsI TaKOTO JAOCTYTIA;



B ClIydac BOIIpOCa WJIM HECOOTBCTCTBHUA AreHTCcTBO nmpeaoCTaBIsACT ﬂ)KI/I6yTI/I BO3MOXHOCTb
OaTb PpasbACHCHUE H Ccroco0CTBOBATh PECHICHUIO 3TOr0 BOIIPOCa HIU YCTPAHCHHUIO I3TOIO
HECOOTBETCTBHUs. Takas BO3MOXKHOCTH 6YZ[eT MMpeaAOCTaBIIATECA OO HAIIpaBJICHUA 3alpoca O
OOCTYIIE, €CJIU TOJIBKO ATEHTCTBO HE COYTET, YTO 3aA€prKKa B IPCAOCTABJIICHUH IOCTYyIIA,
BO3MOKHO, HAHECECT yLuep6 e, C KOTOpOﬁ 3arpatmmnBacTCa 3TOT AOCTYII. B mo0oMm ci1ydac
ATEHTCTBO HE ACIacT KaKHX-T1u00 BbBIBOAOB B OTHOIICHHH BOMPOCA WJIN HECOOTBCTCTBUA 0
TEX Op, IIOKa ﬂ)i(l/l6yTI/I HE 6YZ[CT MMpeaOCTaBJICHA TaKad BO3MOXKXHOCTD,

€CJIn C I[)KI/I6YTI/I HC OOCTUTHYTO HHOM AOTOBOPCHHOCTU, AOCTYII OCYLICCTBIACTCA TOJIBKO B
TeUeHHE OOBLIYHOrO pa6oqer0 JHA;

LxubyTH mMMeeT mpaBO Ha COIMPOBOXKAEHHE WHCIIEKTOPOB ATEHTCTBa BO BpPEMS JAOCTyINa
npeActaBuTesiMi  JKMOYTH TpH  YCIOBHM, YTO 53TO HE 3aJCp)KUBACT BBHIOJHEHUE
WHCITIEKTOpaMH CBOMX (QYHKIWH WM UHBIM 00pa30M HE TPEMITCTBYET ITOMY.

Cratpda 5

JxubyTH mpenocTaBisieT ATEHTCTBY HOCTY K:
i) JIIO0OMY MECTY Ha IUIOINAIKE;

i) mo0oMy MecTy HaxOoXIeHHus, omnpereieHHoMy J[uOYyTH B COOTBETCTBHU CO
crarbeit 2.a.(v)-(viii);

iii) 000 CHATON € AIKCIUTyaTallMd YCTaHOBKE WJIM CHSATOMY C DKCIUTyaTallud MECTy
HaXO0’KJIEHHS BHE YCTaHOBOK, I/Ie paHee OOBIYHO UCTIOIH30BAJICS SAEPHBIN MaTepHal;

Tr000My MecTy HaxOXKIEHHS, onpelieieHHOMY JI)KuOyTH B COOTBETCTBUH CO cTaTheil 2.a.(1),
crarbeli 2.a.(1v), cratheit 2.a.(ix)(b) mnm cratheit 2.b., TOMUMO TeX, O KOTOPBIX TOBOPHUTCS B
MyHKTE a.(1) BBIIIE, IPH YCIOBUH, 9TO, eciu J>kuOyTH HE NMeeT BO3MOKHOCTH MPEIOCTaBUTh
takoil gocrtym, J[kuOyTm mnpumaraer Bce pa3syMHbIE YCWIHS IS HE3aMEUIUTEIHHOTO
YAOBJIETBOPEHHUS TPeOOBaHUI ATEHTCTBA C TIOMOIIBIO HHBIX CPEJICTB;

Tr000MY MECTY HaXOXICHHS, ONPEAEICHHOMY ATEHTCTBOM, IOMHUMO TE€X MECT HaXOKACHUS, O
KOTOPBIX TOBOPHUTCS B IIYHKTax a. U b. BbIIIe, B LENIX 0TOOpa Mpol OKpysKaromeil cpensl B
KOHKPETHOM MeCTe HaXOKACHUS TPH YCIOBHH, YTO, eciii JKUOYTH HE UMEEeT BOZMOKHOCTH
MpeaocTaBuTh TakoW goctym, JDKuOyTH mpuiaraer Bce pasyMHBIE YCWIMS I
HE3aMeJTUTENIFHOTO YAOBIETBOPEHUS TpeOOBaHMH ATEHTCTBA B TPHIEKAIIUX MecTax
HaXO0KJICHUS WU C TOMOIIBIO HHBIX CPEICTB.

Cratpda 6
[Ipu ocymiecTBneHn: CTaThl 5 ATEHTCTBO MOXKET BBIIIOIHATH CIEIYIOIIUE BUIIBI e TSIFHOCTH:

B OTHOILIECHUH JOCTYIa B COOTBETCTBUH CO CTaThei 5.a.(1) miu (iii): BU3yajabHOE HAaONIOJCHHUE,
oTOOp TPOO OKPYKAIOMIEH Cpelbl;  HCIOJIB30BAHUE YCTPOWCTB [UIsi OOHApPYKCHHS U
U3MEpEHHs paJuallid; OIeYaThIBaHUEC M IPHMEHEHUE JAPYTHX HICHTUOUIHUPYIOUINX |
YKa3bpIBAIOIIMX Ha BMEINATEIbCTBO YCTPOWCTB, OIPEACICHHBIX B JIONMOIHUTENBHBIX
HOJIOKEHUSX; U HPUMEHEHUE JAPYTUX OOBEKTHUBHBIX Mep, TE€XHHYECKas OCYLIECTBUMOCTb
KOTOpPBIX OBbLIa TMOATBEPXIEHA M HCIIOJIB30BaHME KOTOPBIX ObLIO coriacoBaHo CoBeToM
ynpaBisitomux (nanee uMenyemsiM "CoBeT") M Mocie KOHCYJbTaluii MeXay ATEHTCTBOM U
Jxubyru;



b. B OTHOIIGHWH JOCTyNa B COOTBETCTBHU CO cTaThei 5.a.(il): Bu3yaJdbHOE HaOJIIOACHHE;
MOJICYET YUETHBIX SAMHUIL SIEPHOTO MaTepHrala; Hepa3pyIlarolue H3MEPEeHUsI U 0TOOp Mpoo;
WCTIOJb30BAHUE YCTPOMCTB IJIs1 OOHApYKEHHS U HU3MEPEHUs paauallii;, U3yuYeHUE yUeTHBIX
JOKYMEHTOB, KacCaroIUXCsl KOJMYECTBA, IPOUCXOKACHUS U pa3MEelLIeHUs] MaTepuana; oToop
npo0 OKpyXaromed cpenbl; W IMPUMEHEHHE APYTUX OOBEKTHBHBIX MeEp, TeXHHUYEeCKas
OCYILIECTBUMOCTh KOTOpBIX Oblla TOATBEpKAECHA U HCIOJIB30BAHUE KOTOPHIX OBLIO
cornacoBaHo CoBeTOM M Mocjie KOHCYJIbTauui Mex1y AreHTcTBOM U [ kndyTH;

C. B OTHOIICHHWH JOCTyIla B COOTBETCTBHU CO CTaThel 5.b.: BU3yanpHOE HabmomeHue; oTdop
npo0 OKpYXKaIIEH Cpelbl; MCIOJIb30BAaHUE YCTPOMCTB Ui OOHAPYXXECHUS M H3MEPCHHS
pamuanuy; M3y4eHUe KacalolluXCs TapaHTHH MPOHM3BOICTBEHHBIX M OTTPY30YHBIX YUYETHBIX
JOKYMEHTOB; M TPHUMEHEHHE IpPYI'HX OOBEKTHBHBIX MeEp, TEXHHUYECKas OCYLIECTBUMOCTD
KOTOPBIX OblIa TOATBEPKACHA U HCIOIB30BAHUE KOTOPBIX ObLIO corniacoBaHO COBETOM U
MOCTIEAYIONINX KOHCYJIBTAIIUN Mex 1y AreHTCTBOM U J[kxulyTu;

d. B OTHOIICHUH JIOCTYIIA B COOTBETCTBUH CO CTaThel 5.c.: 0TOOp Mpob OKpYKAroIIeH cpelibl 1 B
clIy4ae, €CJIi pe3yJIbTaThl He MO3BOJISIIOT PEHIMTh BOIPOC MM YCTPAHUTh HECOOTBETCTBHE B
MECTE HaXOXICHMS, OIpPEACIeHHOM ATEHTCTBOM B COOTBETCTBUM CO CTaTbhew S.c.,
UCIIOJIb30BAHME B 3TOM MECTE€ HAXOXKICHUS BU3YaJbHOTO HAONIOACHUS, YCTPOUCTB LIS
OoOHapyXeHHsI U U3MEPEHHs pagraliyl U NMPUMEHEHHE 110 COIIacoBaHUIO Mexny JKulOyTu u
ATEHTCTBOM JPyTruX 0OBbEKTUBHBIX MEp.

Cratesa 7

a. I[lo mnpockbe [Ikubytu ArentctBo u JkuOyTu J0OrOBapHBAaIOTCI B  OTHOIICHUHU
peryimpyeMoro IOCTyla B paMKax HacTosmiero lIpoTrokona ¢ menpio TpenoTBpamieHus
PaCKpBITHSI YYBCTBUTEIHOW C TOYKHM 3pEHHs SIEPHOTO paclpoCTpaHeHus HH(popManuwy,
BHIMIOJIHEHUsT TpeOoBaHUI 0Oe30macHOCTH WM (DU3WYECKOW 3alllUThl WIH C  [ENbH0
oOecrieueHus] 3allUThl HAXOMSAIICHCS B YacTHOW COOCTBEHHOCTH WM KOMMEPYECKH
YyBCTBUTEIBHOW WHpOpMaIuu. Takue TOTOBOPEHHOCTH HE TMPEHSATCTBYIOT ATEHTCTBY
OCYIIECTBIATh  NIEATEIBHOCTh, KOTOpas SBJISETCS HEoOXommmou s obecrieueHus
yOemUTEeNTbHOW yBEPEHHOCTH B OTCYTCTBHM HE3asABJICHHBIX SIACPHOTO MaTepuana |
JIESITETLHOCTH B COOTBETCTBYIOIIEM MeCTE HAX0XKIEHUS, BKIIFOUas pelIeHue JJro00ro Bompoca,
OTHOCSIIETOCS K MPaBWJIBHOCTH W TOJIHOTE MH(OPMAIUU, O KOTOPOW TOBOPHUTCS B CTaThe 2,
WA yCTPAaHCHHUE HECOOTBETCTBUS, OTHOCSAIICTOCS K 3TOM WH(MOPMAIIHH.

b. JLxubyTn MOXET TpH MpenoCcTaBiIeHHMH HH(OpMaIlMu, O KOTOPOW TOBOPHUTCA B CTaThe 2,
UHPOPMHUPOBATh ATEHTCTBO O MECTaxX Ha IUIONIAJKE MM B MECTE€ HaXOXKACHUS, Ha KOTOPBIX
MOXET IPUMEHATHCS PETYIUPYEMBIH TOCTYIL.

c. Ho Berymienuss B cumily JrOOBIX HEOOXOOUMBIX JIOMOTHHUTENBHBIX MosokeHHH JxuOyTtu
MOXeET MPUOETHYTh K PETYIMPOBAHHUIO JOCTYNa B COOTBETCTBUM C IOJIOKCHUAMH IIYHKTA a.
BBIIIIE.

Cratpga &8

Huuro B nHacrosimem Ilpotokosne He mpensatcTByeT JIKMOYTH MpenoCTaBIsATh ATEHTCTBY
JIOCTYyNl K MECTaM HaXO)KICHHs B JOIMOJIHEHHE K TEM, O KOTOPBIX FOBOPHTCS B CTaThsxX 5 W 9, Wiu
MIPOCUTh ATEHTCTBO O NMPOBENEHUH ACITEIBHOCTH MO MPOBEPKE B KOHKPETHOM MECTE HAXOXKICHUS.
ATEHTCTBO HE€3aMEIJIMTENBHO MPHUIIAraeT BCE pa3yMHBIE YCWINSA IS OCYLIECTBICHHS AEUCTBUN B
COOTBETCTBHH C TaKOU MPOCHOOIA.



Cratpg 9

JxkuOyT TpenocTaBiseT ATEHTCTBY JJOCTYI K MECTaM HaxOXKICHHUS, OIPEICICHHBIM
ArenTcTBOM ISl 0TOOpa TIPOO OKPY’KAMOIICH Cpellbl HAa OOMIMPHON TEPPUTOPUH, TIPU YCIOBUH, UTO
ecin JxuOyTH HE MMEeT BO3MOXKHOCTH MPENOCTaBUTh TaKoW moctym, To JHKuOyTH mpuiaraer Bce
pa3yMHBIE YCHIUS JJs YIOBIETBOPEHHS TpeOOBaHMH ATEHTCTBA B aIbTEPHATUBHBIX MeECTax
HaXOXJIeHUS. ATEHTCTBO HE 3allpamIuBaeT TaKoW TOCTYM J0 TeX IMOp, IMOKa 0TOOp Mpod OKpYKaromIeH
Cpe/bl Ha OOLIUPHOM TEPPUTOPUH M TIPOIICyPHBIC MEPHI JJIs €ro MpOoBeJcHUs He 0100peHbl CoBeToM
U HE TPOBEJCHBI KOHCYIBTAIIMHA MKy ATEHTCTBOM U J[KuOyTH.

Cratesa 10

ArentcTtBo nHGOpMUpYeT KuOyTH O:

a. JACATCIBHOCTH, OCYIHGCTBHCHHOﬁ B paMKax HaCTOAIICTO HpOTOKOJ’Ia, BKJIrO4YasA ACATCIIBHOCTb B
OTHOIIICHUU JTFOOBIX BOIIPOCOB HJIHU HCCOOTB@TCTBHﬁ, KOTOPBIC ATEHTCTBO JIOBEJIO JI0 CBEACHHUS
H)KI/I6YTI/I, B Ipcaciax MCECTUACCATU JHEH IIocIIe OCYHICCTBJICHU ATEHTCTBOM 3TOM
JACATCIBHOCTH,

b. pe3yiabTaTax ACATCIBHOCTH B OTHOLICHUUN TTIOOBIX BOIIPOCOB HJIN HeCOOTBeTCTBHﬁ, KOTOpBIC
AreHTCTBO JOBCJIO 1O CBCACHUA I[)KI/IGYTI/I, MO0 BO3MOXHOCTHU CKOpEC, HO B TIFOOOM cjydac B
TCUYCHUC TpUALATU JHEH mocie MOJIy4YCHUs ATEHTCTBOM 3THX PE3YJIbTATOB;

C. BbIBOJAX, KOTOPBIC OHO CACJIAJIO B PE3YJIbTATC CcBOCH ACATCIBHOCTH B COOTBETCTBHUU C
HaCTOAIIUM HpOTOKOHOM. Takue BBIBOJIBI MMPpEAOCTABIIAIOTCA €KETOAHO.

HABHAYEHUE HHCIIEKTOPOB ATEHTCTBA

Cratps 11

a. i) I'enepanbublii aupekTop yBemomisier [xkubytu o6 yrBepxkaerun CoBeTOM JO00TO
JTOJDKHOCTHOTO JTMIA ATEHTCTBa B KadecTBE WHCIIEKTOpa MO rapaHTusMm. Ecim
JLxuOytn He u3BemaeT [ eHepalbHOrOo IUPEKTOpa O CBOEM OTKJIOHEHHH TaKOTO
JOJDKHOCTHOTO JIMIIA Kak MHCIEeKTopa st JKHOYTH B TedeHHE TPEeX MECSIEB Mocie
MOJy4YeHUs] yBeZoMIIeHHs 00 yTBepkacHHH COBETOM, HHCIEKTOP, O KOTOPOM TaKHM
obpazom yBenomieHa J[»kuOyTH, cauTaeTcs Ha3HaYEHHBIM B JXKHOYTH.

i) I'enepanbHplii TUpEKTOp, OEHCTBYS B OTBeT Ha mnpock0y J[kubytm wmm 1o
COOCTBCHHOU WHUIIMATHBE, HE3aMEIIUTENbHO HWH(opMmupyeT JkuOytrm 00 OT3hIBE
Ha3HAYEHUS JIFOOOTO TOJDKHOCTHOTO JIMIIA B Ka4eCTBE HHCTIEKTOpa i JI>kuoyTy.

b. YBenomieHue, 0 KOTOPOM TOBOPUTCS B IYHKTE a. BBINIEC, CAMTACTCSA MOIYUEeHHBIM JKUOyTH
yepe3 CeMb JTHEW Moclie MaThl HalpaBJIeHUS ATEHTCTBOM TaKoro yBernomieHus J[KuOyTu
3aKa3HOU KOPPECIOHACHIIMEH.

BU3bI

Cratpsa 12

JxkuOyTH B TEUEHHE OJHOTO MECslla IOCNIe IOJyYeHHs 3ampoca 00 3TOM B ciydae
HEOOXOAMMOCTH TMPEAOCTABIACT YKa3aHHOMY B TaKOM 3alpoce Ha3HAYCHHOMY HHCIIEKTOPY
COOTBETCTBYIOIIME MHOTOKpPATHBIC BbE3/IHBIC/BBIC3IHBIE W/WIM TPAH3UTHBIC BHU3bI, KOTOPHIE
obecrevar MHCIEKTOPY BO3MOXKHOCTh Bbe3Za W MpeObIBaHUS Ha TeppuTopud J[KUOYTH B LENIX
BBINOJTHEHUS ero/ee GpyHkiuit. JltoObie TpeOyeMbie BU3bI ACHCTBUTEIBHBI B TCUCHHUE HE MEHEE OJTHOTO
rojia ¥ B CJIy4ae HeoOXOAMMOCTH BO30OHOBIISIFOTCS HA TIEPUO/] Ha3HAUCHUS HHCIIEKTOpa B JIXKUOYTH.



JOINOJIHUTEJIBHBIE ITOJIOKEHU A

Cratps 13

B Tex cmydasx, xorga >kuOyTr uiam ATEHTCTBO yKa3bIBAIOT HA HEOOXOIMMOCTh ONPEIeNUTh
B JIOTIOTHUTENEHBIX MOJIOKEHUAX, KAKUM 00pa30M CIeyeT MPUMEHITh MEPHI, H3JI0)KEHHBIC B
HactosimeM [lpoTtokone, J[xuOyTr M ATEHTCTBO COTJIACOBHIBAIOT Takue JlOMONHWTENbHBIE
MOJIOKCHHSI B TEUCHHE JCBSHOCTA JHEHM MOcie BCTYIUICHUS B CUIIy HacTosmero I[Iporokona
WM, B T€X CIIy4asxX, KOrja yKazaHue Ha HEOOXOIUMOCTh TaKuX JOTOTHUTENBHBIX MTOI0KEHUH
JaeTcd Tocie BCTYIUIGHHA B CHIIy Hactosmiero IIpoTokora, — B TedeHHE NEBSHOCTA JHEH
Tocyie ATl TAKOTO yKa3aHUsI.

I[O BCTYIUUICHUA B CHUITY TTFOOBIX H606XOI[I/IMLIX HOHOJ’IHI/ITCJ'IBHLIX IIOJIOKEHUH ATEHTCTBO
HUMECT IPaBO NPUMCHATH MCPbI, U3JIO’KCHHBIC B HACTOSAIICM HpOTOKOJ’Ie.

CUCTEMBI CBA3U

Cratesa 14

[bxubytn naer paspemieHue ATEHTCTBY CBOOOJHO HCIONB30BaTh U CIYKEOHBIX Ieneil
CHCTEMBl CBSI3M MeXIy HHcHekropamu AreHrctBa B Jkubytn u  LleHTpanbHbIME
YUpPEKACHUSIMA ~ATEHTCTBA W/WIM PETMOHAIBHBIMH OIOpO, BKIIOYas mepejadyy B
HEaBTOHOMHOM WJIM aBTOHOMHOM peXuMe HH(GOpMAaluH, IOCTYMAaIoMmeHd OT YCTPOHCTB
ATEHTCTBa JJIsl COXpaHEHUs W/WiIM HAONIONECHHWS WM JUIS W3MEpeHHi, W oOecredynBaeT
3alIUTy TakoW CBSI3U.  ATEHTCTBO TMociie KOHcymbTanuuii ¢ JKuOyTH HMeeT IpaBo
UCIOJIb30BATh YCTAHOBJICHHBIE HA MEKAYHAPOAHOM YPOBHE CHCTEMBI IIPSIMOM CBSI3H, BKIIHOYAs
CIIyTHHKOBBIC CHUCTEMBl U IpyTMe BUABI JaNbHEH CBs3HM, HE Hcnoib3yemble B [xubytu. Ilo
npocbde [xubyT nnn AreHTcTBa MoAPOOHOCTH, KACAIOIINECs OCYIIECTBICHHUS 3TOTO IyHKTa
B OTHOUICHWH I[I€peAayd B HEaBTOHOMHOM WM aBTOHOMHOM peXume HHGPOpMaLu,
NOCTYTAIOIIEH OT YCTPOWCTB ATEHTCTBAa JIsi COXpAaHEHHS W/WIM HAONIOACHUS WIH JUIs
U3MEPEHUH, ONPENEIISIFOTCS B JIOMOIIHUTEBHBIX MTOJIOKECHUSX.

[Ipu ycraHOBIEHUM CBA3M U Iepenadye HHPOPMAIMK, KaK 3TO NPelyCMaTPUBACTCS B IIyHKTE a.
BBILIE, HAUICKAIMM OOpa3oM YYHUTHIBACTCS HEOOXOIUMOCTh OOECIICUEHUS 3allUThI
UHQOPMALNH, SBISIOMIECS OOBEKTOM COOCTBEHHOCTH, WJIM KOMMEPYECKH UYYBCTBUTEIBHOM
uHQOpPMaMu WIM TOW MH(OpMAIMU O KOHCTPYKLUWH, KOTOpyro JIKuOyTu cuuraer 0cobo
YyBCTBUTEIBHOM.

3AIIMTA KOHOUJIEHIIUAJTBHOM THO®OPMAIIUN

Cratbs 15

ATEHTCTBO TOJAJEPKUBACT CTPOTHHA pPEXUM obecriedeHns JPQPEKTUBHOW 3allUTHl  OT
PACKpBITHSI KOMMEPYECKHUX, TEXHOJOTUYECKUX M IPOMBIIUICHHBIX CEKPETOB U JAPYToi
KOH(UACHIIMANbHON HH(OpMaIMK, KOTOpas CTaHOBUTCS €My M3BECTHOH, BKIIIOYAs TaKyIO
UHQOPMAIMIO, KOTOpas CTAHOBHUTCS M3BECTHOW ATEHTCTBY B XOJIe OCYIICCTBIICHUS
Hacrosero [Iporokorna.

PG)KI/IM, O KOTOPOM TOBOPUTCSA B ITYHKTC a. BBIIIC, BKIHOYACT, B YACTHOCTH, ITOJIOKCHUS,
OTHOCAIIHUECS K

1) o0IIMM TIpUHOMOAM M CBA3aHHBIM C HHMH MepaM [0 OOpameHHuio ¢
KoH(UAeHIInANbHOI nH(popMarmei;



ii) YCIOBHSM  HaiiMa TMEepCOHaNa, KacalolUMcs  3allUThl  KOH(QWACHIHAIbHOM

UHQOPMAITHIH;
1i1) mporeaypaM B CIIydasx ~HAPYNICHWH WIM  [PEINojaraeMblX  HapyIICHHMA
KOH(UICHITHATHHOCTH.

Pexxum, 0 KOTOPOM TOBOPUTCS B IYHKTE a. BBINIC, YTBEPKIACTCI U TEPUOJAUYCCKU
paccmatpuBaetcsi CoBeToM.

IMPUJIOKEHUA

Cratpa 16

[Ipunoxxenuss k HactosameMmy [IpoTokomy SBISIOTCS €ro HEOThEMJIEMOM 4YacThio. 3a
UCKJIIOYEHHEM Ieled BHECEHHUS IONpaBOK B NpuioxkeHud, TepmuH "lIporokon", kak oH
yHoTpeOssieTcs: B HACTOALIEM JOKyMEHTe, o3HadaeT IIpoTokon W NpuioXKeHus, BMECTe
B3ATHIC.

B mepeuenp BUIOB NESATEIBHOCTH, YKA3aHHBIX B IPUIOKEHNUH I, 1 mepedeHb 000pyI0BaHUS U
Marepuana, yKa3aHHbIX B mnpuioxkeHuu I, CoBeToM MOryT BHOCHTBHCS TIONPAaBKH 10
pexoMeHnanuu co3nanHoi CoBeToM paboueil rpyIbl HKCIEPTOB OTKPBITOro cocTtasa. Jlrobas
Takas MoIpaBKa BCTYIAET B CUITy Yepe3 YeThlpe MecAla nocie ee NpuHATHS COoBETOM.

BCTYIIVIEHUE B CHJTY

Cratpsa 17

Hacrosmuis IIpoTokon BcTymaer B CHUIly B JCHB, KOTAa ATCHTCTBO MONyYdT OT JIKuOyTH
IMAICbMEHHOC YBCAOMIJICHHUC O TOM, YTO 3aKOHOAATCIIbHBIC I/I/I/IHI/I KOHCTUTYIITUOHHBIC Tpe6OBaHI/IH
JI>xu0yTH, HEOOXOUMEIE /ISl BCTYIUICHHS B CHITY, BBITIOJTHEHBI.

oxubyTtr MOKeT B M000e BpeMsi 10 TOro, Kak HacTosmuii [IpoToKos BCTYIUT B CUITY, 3asBUTb,
yro J[»xulytu Oyner npuMeHsTs HacTosmui [ IpoTokon Ha BpeMEeHHO OCHOBE.

['eHepanbHBIIl AMPEKTOp HE3aMEAIUTEIHHO MH(POPMHUPYET BCE TOCYAAapCTBA - WICHb ATCHTCTBA
0 JII0OOM 3asIBIEHUM O IIPUMEHEHuM HacTosuero IIporokona Ha BpeMEHHOH OCHOBE U O €ro
BCTYIUICHUU B CHITY.

OIIPEJAEJIEHUA

Cratpa 18
s neneit nacrosiero IIporokona:

OTHOCAINHUECA K AACPHOMY TOINIMBHOMY IHKIY HAYYHO-HCCICAOBATCIBCKUEC W OIIBITHO-
KOHCTPYKTOPCKHUEC Da60TLI O3Ha4YarT ACATCIBbHOCTh, KOTOpasd KOHKPETHO OTHOCHUTCA K
J'IIO6OMy ACIICKTY paSpa60TKI/I nponecca i CUCTEMbI 000r0 U3 CJICAYIOLICTO:

- KOHBEPCHH SIICPHOTO MaTepHaa,
- o0oraIeHus siIepHOTo MaTepuaa,
- H3roTOBJICHUA ANCPHOI'O TOIIJIMBA,

- peakTopoB,

-10 -



- KPUTHYECKUX COOPOK,
- riepepabOTKH SISPHOTO TOILTHBA,

- 00paboTKH (HEe BKJIIOYAs IIEPEYNAKOBKM WIM KOHIAWLMOHUPOBAHUS, HE
NpeAyCMaTPUBAIOIIEI0  Pa3ACiCHUS] JJIEMEHTOB, ISl XPaHEHHs  HWIH
3aXOpOHEHHUsI) OTXOJOB CPEIHEro WM BBICOKOTO YpPOBHS aKTHUBHOCTH,
coJieprKaIluX Ty TOHHM, BEBICOKOOOOTallleHHBIN ypaH Uil ypaH-233,

HO HC BKIHOYAKOT ACATCIBHOCTH, OTHOCAIIYICSA K TCOPECTUYCCKHUM WA (byH}_'[aMCHTaHLHBIM
Hay4YHbIM HCCJIICAOBAHUAM HJIM K HAYYHO-UCCICAOBATCILCKHUM M OIIBITHO-KOHCTPYKTOPCKHUM
pa60TaM 10 ITPOMBIIIIICHHBIM IMPUMCHCHUAM paanuon30ToIIO0B, MECIUIIMHCKUM,
TUAPOJIOTHYECCKUM H CEIIbCKOX 035 CTBEHHBIM MIPUMEHCHHUAM, H3YYCHUIO HOCJ'IC,I[CTBI/Iﬁ JUIA
340pOBbA U Oprmanmeﬁ CpCAbl U IO YCOBCPIICHCTBOBAHUIO TCXHUYCCKOTO OGCHYX(I/IBaHI/IH;

IUIOMIQJIKA O3HAYaeT TEPPHUTOPHIO, TPAHUIBI KOTOPOW ompeaenceHbl JxuOyTd B
COOTBETCTBYIOIIECH HHGOPMAIMK O KOHCTPYKIHHM YCTAHOBKH, BKJIOUash OCTAHOBJICHHYIO
YCTaHOBKY, a TAKXKE B COOTBETCTBYIOIICH HH(DOPMAIIMK O MECTE HAXOXICHHSI BHE YCTaHOBOK,
r/ie OOBIYHO UCMONB3YETCs SACPHBIM MaTepuai, BKIIOYAs 3aKPhITOE MECTO HAXOXKJCHHUS BHE
YCTaHOBOK, TJ€ paHee WCIIOIb30BAICS SJCPHBIM Marepuan (KOTOpPhIe OTPaHHMYUBAIOTCS
MECTaMU HaXOXJACHUA, I'I€ MMCIOTCA ropsAsune KaMEphbl WK OCYIICCTBIAIAChH ACATCIBHOCTD,
CBsI3aHHAs C KOHBEPCHEH, OOOTaICHWEM, W3TOTOBJICHHEM WM TepepaOdO0TKOW TOIUIMBA).
[Tnomanka BKIIOYAET TAKKE BCE OOBEKTHI, COBMECTHO PAa3MEIICHHBIC ¢ YIOMSHYTHIMH BBIIIC
YCTaHOBKOM MM MECTOM HAaXOXKACHUS, C LENbI0 MPEJOCTABICHHUS WJIM HCIOJIb30BAHMUS
CYIIECTBCHHBIX CPEICTB OOECIeueHus, BKIIOYAs:  rOps4Yde Kamepbl s 00paboTKu
00Jy4eHHBIX MaTepHalioB, HE COAEPIKAILINX SACPHBIH MaTepHual; yCTaHOBKH ISl 00paboTKH,
XpaHEHUS M 3aXOPOHCHHUS OTXOMOB; a TakKe 3JaHus, CBA3aHHBIC C COTJIACOBAaHHOMN
NIeATEIHHOCTHIO, OTpeaesieHHON J[KuOyTH B COOTBETCTBHH CO CTaThe 2.a.(1v) BBIIIE;

CHATas C SKCIUTyaTallMd YCTAHOBKA WJIM CHATOE C JKCIUTyaTallii MECTO HaxXOXJICHUs BHE
YCTaHOBOK O3HA4YarOT OOBEKT WM MECTO HaXOXACHWS, Ha KOTOPHIX JEMOHTHPOBAaHBI WIIH
cAenaHbl HEMPHUTOJHBIMA K OJKCIUTyaTalldd OCTaBIIMeCs KOHCTPYKIMH W OOOpYIOBaHUE,
BaXXHBIE I €€ (€ro) WCIONB30BaHUSA, TaK YTO OHA(OHO) HE WCIOJB3yeTCs Ul XpaHCHHS
SIIEPHOTO MaTepualla ¥ HE MOXET Jajiee HCIOJb30BaThCH NI OOpalieHUus C SACPHBIM
MaTepHaioM, ero oopabOTKU MU UCIIOIb30BAHMS,;

OCTAaHOBJICHHAA YCTAHOBKa HWJIM 3aKpPbITOC MCCTO HAXOXIACHHUSA BHC YCTAHOBOK O3HA4aroT
00BEKT MJIH MECTO HaXO0XJACHUA, SKCIUTyaTallusad KOTOPBIX IMPEKpall€Ha U U3 KOTOPBIX U3BAT
HI[epHBIﬁ Marepuall, HO KOTOPBIC HE CHATHI C SKCILTyaTalluu,

BBICOKOOOOTAIIEHHBIA YPaH O3HAYaeT ypaH ¢ oOorameHueM mo u3oromy ypan-235 20% wnu
BBILIE;

0oTOOp MPOO OKPYKAIOIIEH Cpenbl B KOHKPETHOM MECTe HaXOXJICHHS O3HadaeT OTOOp mpod
OKpY>Karomel cpefsl (Hampumep, BO3AyXa, BOJBI, PaCTUTEIHLHOCTH, TIOYBHI, 3arps3HCHUI) B
oTIpeieIeHHOM ATEHTCTBOM MeCT€ HAaXOXXICHHS W HETOCPEIACTBEHHOH ONM30CTH OT HETo C
LENBI0 CONEHCTBUS ATEHTCTBY B IIOJTOTOBKE BBIBOJOB 00 OTCYTCTBHH HE3asBICHHBIX
SJIEPHOTO MaTepHaa Uik SIEPHOH EeATEIEHOCTH B 3TOM OIPEISIICHHOM MECTe HaXOXICHUS;

oTOOp Mpo0 OKpykKarmleld cpensl Ha OOMMPHOW TEPPUTOPHH O3HA4YaeT oTOop Mpod
OKpYy>Karolei cpepl (HarmpuMep, BO37yXa, BOJBI, PACTUTEILHOCTH, MMOYBBI, 3arpsS3HCHUIA) B
psAle ONpEeNeNeHHbIX ATEHTCTBOM MECT HAXOXJICHHUS C IENBI0 COJICHCTBUS ATCHTCTBY B
MOJITOTOBKE BBIBOJIOB 00 OTCYTCTBHM HE3aSBJICHHBIX SJICPHOTO MaTepuaia WU sACPHOM
JICATEILHOCTH Ha OOLITUPHOMN TEPPUTOPHH;

SJIEPHBIA MaTepUa COTJIACHO ONPENEICHUI0, JaHHOMY B cTaTbe XX YcTaBa, 0O3HadaeT 000
UCXOJHBIM MaTepuan WiId J000H CHenuaIbHBIN pacileruisiomuiics Marepuan. TepMmuH
"HCXOMHBIN MaTepuan" He JODKEH TOJIKOBATHCSA KaK MPUMEHSIONIUHCS K pyAe HIIA OTXOAaM
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pynel.  Jlroboe ompenencHue, nanHoe COBETOM B COOTBETCTBHHM CO CTaTheii XX VYcraBa
AreHTCTBa TMOCHE BCTYIUICHUS B CHITy HacTosmero [IpoTokona, KOTOpoe pacuIupsieT CIHCOK
MaTCpUaIOB, CHUTAIOMIUXCA HCXOAHBIM MAaTCpuaioM WM CHEHUAJIBHBIM PaCHICIIAIOIINMCA
MaTepHalioM, BCTyIaeT B CUJIY B COOTBETCTBHM C HacTosAmuM [IpoTokoiaoM ToibKO mocie
npusATus JHxudyTH;

1. YCTaHOBKA O3HAYACT:

i) PEaKkTop, KPUTHUYECKYI0 COOpKY, 3aBOA IO KOHBEPCHHM, 3aBOJ IO H3TOTOBJICHHIO,
nepepabaThIBAIOIIYI0 YCTAHOBKY, YCTaHOBKY [UIA pa3AeleHUs] H30TONOB WM
OTJIENbHOE XPAHWINIIE; WU

i) m000e MECTO HaxXOXKJEeHHs, TrIe OOBIYHO HCHONB3YeTCs SIAEpHBIH Marepuanl B
KOJIMYECTBAX, MPEBBIIAOIINX OJ1H d3PPEKTUBHBIN KHIOTPaMM;

J- MECTO HaXOXKJCHUS BHE YCTAHOBOK O3HAYACT JIFOOOW OOBEKT WM JIFOOOE MECTO HAXOXKIICHUS,
KOTOpPbIC HE SBJIIOTCS YCTAHOBKOW, W T/I¢ OOBIYHO HCIIONB3YeTCs SIMEPHBIA Marepuan B
KOJIUYECTBAX, PABHBIX OAHOMY 3()()EKTUBHOMY KHUJIOTPAMMY WIIH MEHEE.

COBEPHIEHO B aByx sk3emIuisipax Ha (paHIy3cKOM M aHTJIIMHCKOM sI3bIKax, MpU4eM o00a TeKcTa
UMEIOT OJJMHAKOBYIO CHITY.

3a PECITYBJIMKY JDKUBYTHU: 3a MEXXIYHAPOJTHOE ATEHTCTBO
110 ATOMHOUW SHEPI'MU:

(IToamuce) (IToamucn)

I'-u Ucmann Omap I'ente I'-1 IOxus Amano

IIpesunent I'enepanbHbIil IUPEKTOD

Mecro: 1. JIxubyTn, JH>xudytn Mecto: Bena, ABctpus

Hara: 24 anpens 2010 rona Hara: 27 masg 2010 roma
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iii)

vi)

vii)

viii)

ITPUJIOKEHHUE I

MNEPEYEHb BUAOB AEATEJIBHOCTH, O KOTOPBIX TOBOPUTCA
B CTATEBE 2.a.(iv) HACTOSAIIEI'O ITPOTOKOJIA
WzroroBnenne poTopHbIX TPyO A1 HEHTpU(YT WM cOOpKa ra30BbIX LEHTPUDYT.

PoTopHble TpyObl Ui HEHTpU(YT 03HAYAIOT TOHKOCTCHHBIC IMJIMHAPHI, OMUCAHUE KOTOPBIX
npuBeeHo B pazzaeie 5.1.1 (b) npunoxenus 11.

la3oBbIe HEHTPUGYIH 03HAYAIOT IIEHTPUQYTH, OMUCAHUE KOTOPHIX NMPHBEJCHO BO BBOJAHOM
3aMeuyaHuH K pazzeny S.1 npunoxenus I1.

Usrorosnenne nudPpy3noHHBIX OapbepoB.

Juddysuonnsie Gapbepbl O3HAYAIOT TOHKUE IOPUCTBIE (QHUIBTPHI, OIUCAHHUE KOTOPBIX
npuBeneHo B pazzene 5.3.1 (a) npunoxenus II.

H3zroroBnenne win cOopka CUCTEM, HCIIOTIB3YIOIINX JIa3€pPhl.

CucTeMbl, WCHONB3VIONINE JIa3ephl, O3HAYAIOT CHCTEMBI, BKIIOYAIONIUNE TE MPEIMETHI,
ONMCaHUEe KOTOPBIX MpUBEJEHO B paznene 5.7 npuioxenus I1.

W3roroBienue nim c60p1<a QJICKTPOMAIrHUTHBIX CCIIAPaTOPOB U30TOIIOB.

DJEKTPOMArHUTHBIC CEMApaTOPbl H30TOMOB 03HAYAIOT TE MPEAMETHI, O KOTOPHIX TOBOPHUTCS B
pasnene 5.9.1 Ipunoxenus 11 u koTOphIE CONEPKAT UCTOYHUKU MOHOB, OMUCAHHE KOTOPBIX
npuBeaeHo B pasaene 5.9.1 (a) npunoxenns I1.

W3zroroenenue uiny cO0pka KOJIOHH UM SKCTPAKIIMOHHOTO 000pY10BaHUs.

KoJToHHBI MM DKCTPAKIIMOHHOE 000PYIOBAHHE 03HAYAIOT T€ MPEIMETHI, OMMUCAHNE KOTOPHIX
MpHUBEACHO B pa3aenax 5.6.1, 5.6.2,5.6.3, 5.6.5, 5.6.6, 5.6.7 u 5.6.8 npunoxenus 1.

W3roToBicHHE pPa3[eIMTEIBHBIX COMEN WM BHXPEBBIX TPYOOK Ui a3pOJMHAMUYECKOTO
oOoralieHus.

Pa3nenuTenbHBle coIIa WIIM BHXPEBBIC TPYOKH JUIS adpOJMHAMHYECKOrO 00OTrameHus
03HAYalT paszJelNuTe]bHbIC COIUIAa M BUXPEBBIE TPYOKH, ONHMCAaHHE KOTOPBIX MPHUBEACHO
COOTBETCTBEHHO B pazzenax 5.5.1 u 5.5.2 npunoxenus 11.

W3zrorosnenre mim cbopka CUCTEM reHepalii YPaHOBOU ILIa3MBbl.

CucteMbl TI'eHEpaluy YPAaHOBOW IIa3Mbl O3HAYAIOT CHCTEMBI IS TEHEpallud ypaHOBOU
TUTa3MBbl, ONTUCaHNE KOTOPBIX MpHUBeNeHO B pa3zaene 5.8.3 mpunoxxenus 11.

UsroroBnenne MMpKOHUEBBIX TPYO.

IlupkoHueBble TPYOBI O3HAYAIOT TPYOBI, ONKCAaHWE KOTOPHIX TPUBEACHO B paszmene 1.6
npuioxenus I1.

HpOI/IBBOZ[CTBO WJIN TOBBIIIEHHUE Ka4eCTBa TSHKEIION BOJbI UJIA )IeﬁTepHH.

Tsoxenmasi Boa WU ACHTEpHUH O3HAYAIOT NEHTEPHH, TSOKETYr0 BOAy (OKCHI ACUTEepus) U
mo0oe Ipyroe COeIWHEHHE JeUTepHs, B KOTOPOM OTHOIICHHWE YHCIIa aTOMOB JCHTEpUs K
YUCILy aTOMOB Bojopoaa npesbimaet 1:5000.




xi)

Xii)

xiii)

Xiv)

XV)

Uzrorosnenue rpaduta AEpHOI YUCTOTHI.

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

M3roToBieHre KOHTCHHEPOB Il 00IYYEHHOTO TOTIINBA.

KOHTeﬁHCD JJIA 06J'IVLIGHHOFO TOIUIMBA O3HAYAaCT €MKOCTb JId NEPCBO3KU H/WIn XpaHCHHUA
o6nyquH0ro TOIIMBA, 06CCH6‘II/IBaIOH.IYIO XUMUYCCKYHO, TCIUIOBYHO W PaAWallMOHHYIO
3allUTy, a TAKXXE OTBOJ TCIJIa pacniaa BO BpeMA NEPEMCUICHN A, IEPCBO3KU U XPaHCHU.

M3roroBneHne peakTOPHBIX YIIPABISIIOLIUX CTEPKHEH.

PeaKTODHBIe YHOPAaBJIAIOMUC CTCPIKHU O3HAYAIOT CTCPIKHU, OIIMCAHUC KOTOPLIX IMPUBEACHO B
paznene 1.4 npunoxenus I1.

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

besonacHele ¢ TOYKM 3pEHHUS] KPUTUYHOCTU OaKd W pe3epByapbl O3HAYAIOT T€ MPEAMETHI,
ONMCaHUE KOTOPBIX MPUBEIEHO B paznenax 3.2 u 3.4 npunosxxenus 1.

W3zrorosnenue MamnimH JUIA py6KI/I O6queHHBIX TOIIJTMBHBIX 3JICMCHTOB.

Manmuael s pyOk#  OOJYYCHHBIX TOILTMBHEIX 3JIEMEHTOB O3HAYAIOT 000pyIOBaHWE,
OIMCaHUe KOTOPOTro NMpuBeaeHo B pazzene 3.1 npunoxenus I1.

Coopy>keHHe TopIInx Kamep.

Topsurie kaMepbl O3HAYAKOT KaMepy WM COCIAMHEHHBIC MEXIY COO0OH 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.




IMPUJIOKEHUE 11
INEPEYEHb COI'JTACOBAHHOI'O OBOPYJIOBAHUA 1

HEAJEPHOI'O MATEPHAIJIA JIJIS1 OTYHETHOCTH Ob SKCIIOPTE U

1.1.

1.2.

MMITIOPTE B COOTBETCTBHU CO CTATBEMH 2.a.(ix)

PeakTopsbl U peakTopHO€E 000pPy/10BaHUE

KomiuiekTHbIE fi/iepHbIEe peaKTOPHI

SlmepHbple  peakTopbl,  CIIOCOOHBIE  paboTaTh B pEeXHUME  KOHTPOJIUPYEMOU
CaMOIOJIEP/KUBAIOIIECHCS LEMHOM pEeakUuu JEJIEHUs, HCKIIYas PpPEeakTOpbl HYJIEBOM
MOIIHOCTH, KOTOpBIE OINPEIEIAIOTCS KaK pPEaKTOpbl C INPOEKTHBIM MAaKCHMaJIbHBIM
YPOBHEM NPOM3BOJACTBA IUIyTOHMS, HEe peBbimaomumM 100 rpaMMoB B TOA.

[NTOACHUTEJIBHOE 3AMEYAHUE

"SnepHplii peakTop" B OCHOBHOM BKJIIOYAeT Y3Jbl, HAaXOIAIIMECS BHYTPH KOpITyca
peakTopa MM HETOCPEACTBCHHO IPUMBIKAIONINE K HeMy, 00OpyIOBaHHE, KOTOpPOE
KOHTPOJIMPYET YPOBEHb MOIIHOCTH B aKTUBHOH 30HE, M KOMIIOHEHTHI, KOTOPbIe OOBIYHO
coJiep>KaT TEIUIOHOCHUTENb MEPBOr0 KOHTYPa aKTUBHOM 30HBI PEAKTOpa, WM BCTYHAIOT C
HUM B HETIOCPEACTBEHHBIH KOHTAKT WU YIPABIAIOT UM.

He mpeamnonaraercs ucKiIroYeHNEe peakTOPOB, KOTOPHIE HAAIEKAIUM 00pa30M MOTIIH OBl
MOJIBEPTHYTHCS MOIU(UKALMU JIJIsl TIPOM3BOJICTBA 3HAYUTEIBHO OOJBIIETO KOJIUYECTBA,
gyeM 100 rpaMMoB TUTyTOHHSI B TOA. PeakTophl, mpeqHa3HAYCHHBIC IS IITUTEIHHOU
OKCIUTyaTalliid Ha 3HAYUTCJIBHBIX YPOBHAX MOMIHOCTHU, HE3aBUCHUMO OT CTCIICHHU HX
BO3MOYXHOCTEH TPOU3BOJICTBA IIyTOHHUS, HE PACCMATPHBAIOTCS KaK '"peakTOphl HYJICBOMH
MoIHoCTH" .

PeakTopHbIe KOpPIMyca BHICOKOTO 1aBJIeHUS

Meramnueckue Kopmyca B cOope WM UX OCHOBHBIE YAaCTH 3aBOJCKOTO M3TOTOBIIEHUS,
KOTOpBIE CHENHaabHO MpeIHa3HAYeHbl WM TOATOTOBIEHBI I pa3MeIIeHus B HUX
AKTUBHOW 30HBI SJIEPHBIX PEaKTOPOB, KaK OHU ONpeieNieHbl B MyHKTe 1.1. BbImE, U
CIOCOOHBIE BBIEP)KUBATH pabouee JIaBJICHHUE TEIUIOHOCUTES TIEPBOTO KOHTYpa.

[NOACHUTEJIBHOE 3AMEYAHUE

BepxHasist mmuTa Kopityca BBICOKOTO JTABJICHHS PEaKTOpa OXBATBHIBAETCS MYHKTOM 1.2 Kak
OCHOBHasl, 3aBOJICKOTO U3TOTOBJICHHUS, 9aCTh KOPITyca BEICOKOTO JIABJICHHUS.

BHyTpeHHne uacth peakTopa (HampuMep, TMOJJICPKUBAIOIIUEC KOJIOHHBI M  IUIHTHI
AKTHBHOM 30HBI W JPyrMe BHYTPCHHUE YACTH KOPIyCa, HAMPABIAIOIIAE TPYObI s
PETYIUPYIONIMX CTEPXKHEW, TEIUIOBbIE OSKPAaHbI, MEPEropoOJKU, TPYOHbIC pPEHICTKH
AKTUBHOW 30HBI, IUIACTHHBI TU(dy30pa U T.J.) OOBIYHO MOCTABISAIOTCS IMOCTABIUKOM
pCaKTopa. B HEKOTOPBIX ClIy4dasx OIPECACICHHBIC BHYTPCHHHE OIIOPHBLIC KOMIIOHCHTEBI
BKJIIOYArOTCA B U3IOTOBJICHUE KOPITyCa BBICOKOI'O IaBJICHUA. Ot MpEeaAMETHI ABJIAIOTCA
JIOCTATOYHO BAXKHBIMH C TOYKH 3pEHHS OE30MaCHOCTH W HAJCKHOCTH OSKCILUTyaTaIliH
peakTopoB (M CIEMOBATENBHO, C TOYKH 3pCHHS TapaHTUHHBIX 00A3aTENbCTB H
OTBETCTBEHHOCTH TMOCTABIIMKA PEAKTOpa), YTOOBI MX IMOCTaBKa BHE PAMOK OCHOBHOTO
COTJIAIICHHS O TIOCTABKE CAMOTO peakTopa He craia Obl OOBIYHOM mpakTukoi. [losTomy,
X0Td OTAC/IbHasA IIOCTaBKa JTHUX YHHUKAJIbHBIX, CIICOAAJIBHO MNPCAHA3HAYCHHBIX U
IMOATOTOBJICHHBIX, BAXHBIX, KPYIHBLIX H JOPOroCTOANIUX IPEAMETOB HE 00s13aTeNILHO
OyzeT paccMaTpUBaThCs KaK BHITIAAIONIAs U3 cPepbl HHTEPECOB, TAKOH CIIOCO0 TTOCTaBKU
CUHTACTCS] MAJIOBEPOSITHBIM.



1.3.

1.4.

1.5.

1.6.

1.7.

2.1.

MaluuHbI AJIA 3aTrPY3KHU U BBITPY3KH PEAKTOPHOI0 TOIVIMBA

MaHunyasTopHoe 000pyJIOBaHKE, CIIEUUANbHO MpeAHa3HAYCHHOE WM MOJATOTOBICHHOE
JUTS 3aTrPy3KH WM U3BJICYEHHS TOILIMBA M3 SIIEPHBIX PEaKTOPOB, KaK OHMU ONpEAeTICHBI B
myHkTe 1.1. BbIlEe, KOTOpOE MOMKET HCIOJIB30BAThCA, KOT/IA PEAKTOp HAXOIUTCA IO
HArpy3KOW, WM  O0JNaJjaeT  TEXHHYECKUMH  BO3MOXXHOCTAMH  JJIE  TOYHOTO
MO3UIMOHUPOBAHMSI WM  OPUEHTHPOBAHUSA,  IO3BOJISIIOIIMMH  TMPOBOJWTH  Ha
OCTaHOBJICHHOM pPEaKTOpe CIOXKHBIE pabOThl MO Meperpys3Ke TOIUIMBA, HPH KOTOPBIX
00BIYHO HEBO3MOKHBI HEMOCPEICTBEHHOE HAOII0ACHNE MITM MPSAMOM TOCTYT K TOIUTUBY.

PeaKToprle YHpaBJgadAlumiue CTEPKHU

CTep)KHI/I, CIICHUAJIBHO TIPEAHA3HAYCHHBIC WKW MOATOTOBJICHHBIC [JISI YIIPABJICHUA
CKOPOCTBIO pC€AKIIMU B SIACPHBIX PCAKTOPAX, KAK OHU OMPCACIICHLI 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 CELUANbHO IpPeAHA3HAUYEHbl WJIM IOATOTOBJICHBI JUIA Pa3MELICHUs B
HHUX TOIUIMBHBIX 3JIEMEHTOB U TEIUIOHOCHTEJIS IEPBOrO KOHTYpa B pPeakTopax, Kak OHHU
ompexneneHsl B myHKTe 1.1. BbImie, mpu pabodyeM naBieHHWH, TpesbimmaromeM 5,1 MIla
(740 pyHT/KB. O10¥IM).

upxonueBbie TPYObI

TpyObl wiu cOopku TPyO M3 METaUTMYECKOTO IIMPKOHUS WM €ro CIDIaBOB, MO BeCy
npespimatontue 500 Kr B TedeHue Jr000T0 12-MecS9HOro neproia, KOTOPhIE CIIEIUAIBHO
MpeIHa3HAYeHbl WM TOJATOTOBICHBI [JIsl HCIIOJNB30BaHUS B peakTopax, Kak OHHU
omnpejescHbl B MyHKTe 1.1. BhIllie, ¥ B KOTOPBIX OTHOILICHHUE 1O BeCy rayHusl K [IUPKOHHIO
MensbIe uem 1:500.

Hacocel mepBoro KoHTypa TeNnJ0HOCUTEJSI

Hacochl, cnenuanbHO MpenHa3HAYE€HHbIE WIM MOJTOTOBIEHHBIE MM TMOAAEP)KaHUSA
IUPKYJSIIUM  TEIUIOHOCUTENI TEpPBOrO0 KOHTypa SACPHBIX pPEaKTOpOB, KaKk OHH
ornpezesneHsl B myHKTe 1.1. Bbime.

[HOACHUTEJIBHOE 3AMEYAHUE

CroeuuanbHO TpeAHA3HAYCHHBIE MIJIM TOJATOTOBJICHHBIE HACOCHI MOTYT BKJIIOYATh
CJIOXHBIE, VIUIOTHEHHBIC MJIM MHOTOKPATHO YIIOTHEHHBIE CHCTEMBI JIS PEA0TBPAICHIS
YTEYKHU TEIIOHOCHUTENSI TIEPBOr0 KOHTYpPA, TEPMETUYIHBIC HACOCHI M HACOCHI C CHCTEMaMU
WHEPIIMAIIBHONH MacChl.  OJTO OIpeaeieHhue KacaeTcs HacoCOB, aTTECTOBAHHBIX 10
knaccy NC-1 unu 5KBUBaJICHTHBIM CTaHJAPTaM.

HesinepHble MaTepuaibl A5 PEaKTOPOB
JeiiTepuii u Ts2Ke 1251 BOAA

[eitrepuii, Tspkenas Bona (OKMChH AeiiTepus) U J000e JIpyroe coelnHeHHe 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.

SAnepHo-uncThli rpadgur

I'padut, umerommii cTemneHb YUCTOTHI BBIIIE S-MUJIJTMOHHBIX OOpPHOTO 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 OIMPEIEINseT, OyAyT JIM SKCIOPTHEIC
MapTUU COOTBETCTBYIOIIETO BbIIIEyKa3aHHBIM XapaKTepUCTUKAM rpaguta
UCIIOJIb30BAThCA B SIIEPHBIX PEAKTOPax.

YcTraHoBKH 171 epepadoTKH 00/ Iy4YeHHBIX TOIJIMBHBIX 3JIEMEHTOB U 000pyAOBaHue,
CIeNMAJbHO NMPeAHA3HAYEeHHOE UM MOATO0TOBJEHHOE VIS 3TOr0

BBOJIHOE 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
NOCEAYIOINM BBIICICHHEM ypaHa, IUIYyTOHUS M TPOAYKTOB JAEJEHHUS DKCTpakIHuel
pacTBopHTeNieM ¢ TOMOIIBI0 TpuOyTIwIPochara B opraHndecKoM pa3dbaBuTee.

TexHOMOTN4YECKHE MPOLECCHl HAa Pa3INYHBIX ycTaHoBKax Tuma "Ilypekc" aHamOrHYHBI U
BKJIFOYAIOT: HW3MEIbUCHUE OONYICHHBIX TOIUTMBHBIX 3JIEMEHTOB, PACTBOPEHHE TOIUIHBA,
HKCTPAKIIMIO PACTBOPUTEIIEM H XpaHEHHE TEXHOJIOTHUECKON KHUIKOCTH. MOKET UMEThCS
TakKe 00OpyIOBaHHE ISl TEIJIOBOM JEHWUTPAllMM HUTpaTa ypaHa, KOHBEPCHH HUTpAaTa
TUTYTOHHUSL B OKUCH HJIU METAJLI, a TAKXKe JUIs 00pa0OTKU JKUJIKUX 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
(dpa3el "u 000pyAOBaHUE, CICHUATIBHO MPEIHA3HAYCHHOES WM IMOATOTOBJICHHOE" IS
HepepaGOTKI/I O6Hy‘ICHHbIX TOIIMBHBIX 3JICMCHTOB, BKJIFOYAIOT:



3.1.

3.2.

3.3.

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

D10 000pyIOBaHWE WCIONIB3YETCS IS BCKPBITHS OOOJOYKH TOIUIMBA C  IICJIBIO
MOCJIEYIONIET0 PacTBOPEHHs OONYyYeHHOro sjIepHOro Marepuana.  Kak mpaBwio,
UCIIOJNIL3YIOTCS CIICIMATBHO MPEAHA3HAYCHHbBIC, CKOHCTPYHUPOBAHHBIC IS pyOKH MeTasia
YCTPOMCTBA, XOTS MOXET KCIOJIB30BAThCS W 0OJiee COBEpIICHHOE 000pYyI0BaHUE,
HaATpUMED Ja3ephl.

JucrannmoHHO ynpaBisieMoe 00OpyIOBaHHME, CHEHUAIBHO TpEeIHa3HAYCHHOE WIIH
MOJITOTOBJIEHHOE JJIT KCIIOJIb30BAaHUS 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. ~ ODKCTPaKTOpPHl ¢
pacTBopHUTeneM OOBIYHO HW3TOTABIMBAIOTCS C COONIOJCHHEM YPE3BBIYAHO BBICOKHX
TpeOoBaHMi (BKJIIOYas MpPHMEHEHHE CIEeNHaJbHBIX METOJOB CBAapKH, WHCIEKIIHA,
obOecniedeHne W KOHTPOJh KAdecTBA) W3 MAJOYTIIEPOTUCTHIX HEPKABEIOMIMX CTalew,
TUTaHA, TUPKOHUS MU IPYTUX BEICOKOKAYECTBEHHBIX MaTEPHAJIOB.
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3.5.

XuMHUYECKHE pe3epByaphbl 1Jid BBIACPKUBAHUSA WM XPAHCHUA

BBOJIHOE 3AMEYAHUE

Ha sTame skcTpakumy pacTBOpHUTENEM OOpa3ylOTCS 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
KOHCTPYHMPYIOTCSI TaKUM 00pa3oM, 4TOOBI M30€XKaTh CBSA3aHHBIX C KPUTHYHOCTHIO
Mpo0JeM, BO3HUKAIOIIUX B Pe3ysibTaTe U3MCHCHHH B KOHIICHTpAIMH WIH (opMme
JTAHHOTO TIOTOKA.

CriernanbHO TIpeHA3HAYCHHbIE WM TOJTOTOBIICHHBIE Pe3epPBYaphl IS BBIICPKHUBAHHS
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)  TpSIMOYTONBHBIN 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
yIpaBJIeHUE TPOIIECCOM.

3aMKHYTBIe CHUCTCMBI, CICHUAJIBHO 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 OMACHOCTH, 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
(TOpUCTOTrO BOAOPOAA, C LIETBIO MOTyUeHHs (TOPUAA IITYTOHUS, KOTOPBIH BIOCIEACTBUH
BOCCTAHABIMBACTCA C IOMOIIBI0 METAUIMYECKOrO KalblAAd BBICOKOH YHCTOTBI N0
MOJYYECHUS! METAJUIMYECKOTo IUTyTOHHMA M (TopHIa KajbLus B BUAE IJIaka. B uucio
OCHOBHBIX OIlepalluii JaHHOrO Ipolecca BXOAAT:  (TopupoBaHuEe (HampuUMep, ¢
nprMEHeHueM 000pyI0BaHUs, COAepIKaIero OJaropoJHble METaUIbl WM 3alIHIICHHOTO
MOKPBITHEM W3 HHUX), BOCCTaHOBJEHHME MeTaula (Hampumep, C TNPUMEHEHHEM
KepaMHUYEeCKHX THUTJIeH), BOCCTAaHOBJICHHE IIIIaKa, OOpalleHue C MPOIYKTOM, BEeHTHIIALIUA,
o0paliieHe ¢ 0TX0JaMH U YIPaBJICHHE MTPOLIECCOM.

3aMKHYTbIE CHCTEMBI, CHENUAIBHO NpEAHA3HAUYCHHBIE WM MOATOTOBICHHBIC ISt
NPOM3BOJICTBA METATMYECKOTO 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 11 U3TOTOBIIEHHUS TOTUIMBHBIX AIIEMEHTOB" BKIIFOUAET 000PYIOBaHNUE!

a) KOTOpPOE OOBIYHO HAXOIUTCSI B HEIMOCPEJICTBEHHOM KOHTAKTE C TEXHOJIOTUYCCKUM
MOTOKOM SIIEPHOTO MaTepralla WM 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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Bpamaromuecsi KOMIOHEHTHI
a) [MonubIe poTOpHBIE COOPKU

TOHKOCTEHHbIE IIMJIMHAPHI WM Psi  COSAMHEHHBIX MEXIy COO0OH TOHKOCTEHHBIX
WIAHAPOB, W3TOTOBJIEHHBIX W3 OJTHOTO WM OOJiee MaTepHanoB C BHICOKMM 3HauE€HHEM
OTHOLIEHUS OPOYHOCTH K  IUIOTHOCTH, YykKazaHHbiXx B [IOSCHUTEJIBHOM
3AMEYAHHWW « Hactosmemy pasgeny. CoeawHEHHE IIMIIMHAPOB MEXIy co0o0it
OCYILECTBIISIETCS NPU TMOMOIIM TUOKHX CHIB(GOHOB MM KOJIEll, OMHCAHHBIX B YacTH
5.1.1.(c) umxe. CoOpaHHBII pPOTOP HMEET BHYTPEHHIOIO(HE) MEPEeropoaKy(u) Hu
KOHIICBBIC Y3JIbl, onucaHHbie B vacTsax 5.1.1.(d) u (e) mHmwke. OnmHako mosHas cOOpka
MOJKET OBITh MTOCTaBJIeHA 3aKa3YMKY B YACTUYHO COOPAHHOM BHUJIE.

b) Potopusie TpyOBI

CriennanbHO TIpefHAa3HAUEHHbIE WM TOATOTOBJICHHBIE TOHKOCTEHHBIE IWIIMHIPHI C
tonmuHoi ctenku 12 mm (0,5 groiimMa) umu MeHee, nuamerpoMm ot 75 mMm (3 mroiitma) 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 nnmm cunbdonst

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) [eperoponku

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/HmKHIE KPBIIIKH

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 CICIYOLIE MaTepPHUab:

a)  MapTCHCHTHOCTApEIOIIVe CTAIH, MIMEIONIHE MAaKCUMAIBHBII MpeaeT MPOYHOCTH Ha
pactsokenue 2,05 x 10° H/m? (300 000 GyHT/KB. mioiiM) 1imm 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
Ipezen NPOYHOCTU Ha PACTSDKEHHE' — 3TO MAaKCHUMAJIbHBIM Mpees MPOYHOCTU Ha
pacTsbkeHue B H/MZ, JIeIEHHBIN Ha YACTbHBIN BEC B H/M3).

CraTHyecKHe KOMIIOHEHTHI
a) IloAImMMOHUKHY ¢ MAarHUTHOM MOJABECKOM

CrenuanbHO TpEAHA3HAYCHHBIE WM IIOATOTOBJICHHBIC IOANIMITHUKOBBIC — Y3IIBI,
COCTOSIIIME W3 KOJBIIEBOIO MarHWTa, IMOJBEIIEHHOTO B 000iiMe, coaeprkaiieit
nemmnupylomym cpexy. OO6oiima 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) [MomgmmmauK W/ gemMmdepst

CrienuanbHO TpeHA3HAUCHHBIC WM MOATOTOBICHHBIC MOIIUITHAKY, COJACPIKAIINE y3el
OCB/yMJIOTHUTENFHOE KOJBIIO, CMOHTHUPOBAHHBIA Ha aemmdepe. Ocbh  00BIUHO
npeAcTaBiIsIeT cOOOH Bal U3 3aKaICHHON CTallll C OJHUM KOHIIOM B (popMe 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) MosekynsapHbIe HaCOChI

CrenMaibHO TpeAHA3HAYEHHBIE WM MOJATOTOBJICHHBIC LWJIMHIAPHI C BHITOYCHHBIMH HIIN
BBIJJABJICHHBIMH BHYTPH CIIUPaJIbHBIMA KaHaBKAMH W C BBICBEPJCHHBIMH BHYTpPU
OTBEPCTUSIMH. THIIOBBIMHU 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 wWiu Oonbine.  KaHaBkM OOBIYHO HMMEIOT
MPSIMOYTOJILHOE TIoTIepedHoe cedeHue u riryouny 2 mum (0,08 aroitma) mim Gosee.



5.2.

d)  Craropsl aBurareneit

CriennanbHO TpeTHa3HAYEHHBIE WM MTOATOTOBJICHHBIE CTaTOPHI KOJBIIEBOH (POPMBI IS
BBICOKOCKOPOCTHBIX MHOTO(a3HBIX TUCTEPE3UCHBIX (v PCAKTHUBHBIX )
3JIEKTPOJIBUTATENICH TTEPEMEHHOTO TOKA IS CHHXPOHHOM paboThI B YCIOBHSIX BaKyyMa B
muanasone yactor 600-2000 I'm m B amamazone momHocteir 50-1000 BA. Cratopsl
COCTOAT W3 MHOTO(a3HBIX 0OMOTOK Ha MHOTOCIIOMHOM JKEJIE3HOM CEPACUYHUKE C HU3KUMHU
MOTEPSIMH, COCTABICHHOM M3 TOHKHX IUIACTHH, 00BIYHO TonmuHOou 2,0 MM (0,08 mroiima)
WA MEHEE.

e) Kopmyca/mpuemnanku nentpudyru

KoMmoHeHTsI, crienuansHo MpeIHa3HaueHHbIe WITH TOATOTOBICHHBIE IS Pa3MElIeHus B
HUX COOPKH POTOPHOH TpyOBI Tra3oBod IeHTpUPYrH. KopIiyc coCTOMT W3 KECTKOTOo
MWIMHApPA ¢ TommuHOW creHku 70 30 MM (1,2 maroiima) ¢ Mpenu3uoHHO 00paboTaHHBIMU
KOHI[AMH JUIS YCTAHOBKU TOJIIAITHUKOB M C OJHUM MM HECKOJIBKUMU (PIIaHIIAMH IS
MoHTaxa. OOpaboTaHHbIE KOHIIBI MapayuIeTbHBI JIPYr APYTy M TEPIEeHAUKYIISPHEI
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.

1) JloBymikm

CrienuanbHO IpeAHA3HAUYEHHbIE WM MOJATrOTOBJICHHbIE TPYOKHM BHYTPEHHUM AMAMETPOM
1o 12 mm (0,5 mroiima) i n3Bneuenns raza UFg u3 potopHOl TpyObl o MeToay TpyOKu
[Tuto (T.€. c oTBEepCTHEM, HAPABICHHBIM HA KPYyroBOH MOTOK rasa B POTOpHOU TpyOe, K
npuMepy, MOCPEICTBOM H3rrba KOHIA PaJualbHO PACTIONOXKEHHOH TpyOKH), KOTOpBIE
MOYXHO TIPUKPENUTh K LEHTPAIBHOM crcTeMe M3BJICUeHUs Ta3a. TpyOKH M3TrOTOBIICHBI M3
MarepuanoB, koppo3zuecTokux kK UFg wiM 3alyinaroTcss TMOKPBITUEM U3  TaKHX
MaTepHasoB.

CnenuanbHO NpefiHA3HAYEHHbIE WU NOATOTOBJICHHbIC BCIIOMOraTeJbHbIe CHCTEMbI,
o0opy1oBaHHEe M KOMIIOHEHTBHI /JIsl HCIOJb30BAaHUSI HAa Tra30LeHTPUPYKHOI
YCTaHOBKe 110 000raleHnIo

BBOJIHOE 3AMEYAHUE

BcnomoraTensHble  CUCTEMBI, 00OpYZOBaHHE M KOMIIOHEHTHI Ta30LECHTPU(YKHON
YCTAaHOBKH IT0 OOOTAIIECHUIO MPEACTABILIIOT COO0H CHCTEMBI YCTaHOBKH, HEOOXOIMMBIC
s onaunl UF¢ B meHTpudyru, Ui CBSI3M OTAECTBHBIX IIEHTPUQPYT MEXKIY co00ii ¢ eIhio
o0pa3oBaHUs KacKajoB (MU CTyIeHeH), 9TOObI JOCTHYh 00Jiee BBICOKOTO 00OTAIIeHUs U
u3Bieub "mpoaykt" u "xBoctel" UFs w3 uentpudyr, a Ttakxke o00OpyIoBaHHE,
HEOOXOAMMOE JIJIsl IPUBEACHUS B ICUCTBUE HEHTPUMYT WK [T YIPABICHHUS YCTAHOBKOM.

O6buHO UF¢ ncnapsieTcs M3 TBEpABIX BEIIECTB, MOMEIICHHBIX BHYTPH MOJOIPEBAaCMBbIX
aBTOKJIABOB, W TIIOIaeTCsi B Ta3000pa3HOH (opMe K LeHTpUdyraMm uepe3 CHCTEMY
KOJUIEKTOPHBIX TpyOorpoBoaoB kackana. "[Ipomykt" u "xBocTel" UF¢, mocTymaromnue 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 U 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 cOOJII0IEeHHEM BBICOKHX TPeOOBaHMI K BaKyyM-IUIOTHOCTH M YHCTOTE 00pabOTKH.



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
crocoOHbI oxnakaarkest 10 203 K (-70°C) u narpeBatbest 10 343 K (70°C);

cTanmuu "mpoaykra" u "XBOCTOB", HWCHOIB3yeMble M mepememienus 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 TpeAHA3HAUCHHbIC WM TOATOTOBJICHHBIE CHUCTEMBI TPYOONpPOBOZOB U
KoJutekTopoB i ynepxkaHusi UFs BHyTpu UEeHTpUQYXHBIX 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 OOOPYJOBAaHHWE BCTYMAeT B HEMOCPEICTBEHHBIH KOHTAaKT C
TexHonornueckuM razoM UFq winm HemocpencTBeHHO YIpaBisieT paboToil neHtpudyr u
MIPOXOKACHUEM I'a3a OT HEeHTpUyYTrH K HeHTpUdyTe 1 U3 Kackaaa B KacKal,.

Kopposuecroiikne k UF¢ MaTepuansl BKIIOYAIOT HEPKAaBEIOLIYIO CTallb, aJIIOMHHUH,
QIIOMUHHEBBIE CIIaBbl, HUKENb WU CIUIaBbI, coaepkaimue 60% u Oonee HUKeEs.

CrnenuajbHo MpeaHA3HAYEHHBbIE WM MOATOTOBJIEHHbIE COOPKH U KOMIIOHEHTBI JIst
HCI0JIb30BaHMs NPHU ra3oauddy3noHHom odoraneHun

BBOJIHOE 3AMEYAHUE

Ilpu rasomuddy3suoHHOM  MeTonme  pasdelieHHs  HW30TONOB  ypaHa  OCHOBHOM
TEXHOJIOTHYECKOH COOpPKOH SBIsSeTCA CIEHUATIbHBIA MOPUCTHIA Ta301u(dy3HOHHBIH
0apbep, TEIIOOOMEHHMK JUIsi OXJIAKICHUsl Taza (KOTOpBIH HarpeBaeTcsi B Ipolecce
CKaTus), YIUIOTHUTENbHBIE KIAMaHbl W PETyJUpPYIOIIME KJIamaHbl, a TakKxke
TpyOOTIPOBOIBL. [Tockompky B Tazoau¢dy3MOHHOW TEXHOJOTUH HCHOJIB3YeTCS
mectudropucteiii ypan (UFg), Bce obOopynoBanue, 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
MOJKEeT OBITh BXKHBIM TOKa3aTeJIeM KOHEYHOT O TIpeHa3HAuYSHHS.

I'azonu¢gpy3nonnnie 6apbepbl

a) CroeuuanabHO TpeIHAa3HAYEHHBIE WM MOATOTOBJICHHBIE TOHKHE, MOPUCTHIC
¢unbTpsl ¢ pasmepoM mop 100-1000-A (amrctpem), Tommmuoit 5 MM (0,2 mroiima) unu
MeHblle, a mId TpyOuaTeix Qopm guamerpom 25 MM (1 groiiM) WIM  MeEHbLIE,
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 TIpeTHA3HAYCHHBIE WM TIOJTOTOBJICHHBIE TE€PMETHYHBIC WIMHIPUYSCKHUE
cocynabl nuametpoM Oonee 300 mm (12 mroiimoB) u mmuHON G6oee 900 MM (35 mroiitmMoB),
WIH TIPSMOYTOJIBHBIE COCY/IBI CPaBHHMBIX Pa3MEpoOB, MMECIOIIUE OJUH BIIYCKHOH U 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 WM 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.

YniaorHenus Bpallaomuxcsda BajoB

CrenmanbHO TpeNHA3HAYCHHbIE WM TOJATOTOBJICHHBIE BaKyyMHBIE VIUIOTHEHHUS,
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 TOATOTOBICHHBIE TEINIO0OMEHHHUKH, H3TOTOBJICHHEIC
u3 croiikux Kk UFs MarepuanoB uiau MOKpHITHIE UMH (32 MCKIIOUEHHEM HeprKaBelolieh
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 n 00pazoBaHMs KackaloB (WIM CTYIEHEH) C IEIbI0 MOCTEIEHHOTO JOCTHKCHUS
Oosjee BBICOKOTO oborameHuss W usBnedeHus '"mpoaykra" u "xBoctoB" UFs wu3
1 (y3HOHHBIX ~ KacKaJoB. BBumy = BBHICOKOMHEPUMOHHBIX  XapaKTEPUCTUK
M Gy3NOHHBIX KacKagoB IJ000€ IpephiBaHHE WX pPadOTBI, OCOOCHHO MX OCTaHOBKA,
HOPUBOJIAT K Cephe3HbIM mocieacTBuaM.  CremoBaresibHO, Ha ra3oaudy3uOHHOM
YCTaHOBKE Ba)KHOE 3HAUYEHHE MMEIOT CTPOToe M MOCTOSHHOE MOAJepKaHUEe BaKkyyMma BO
BCEX TEXHOJOTMYECKHX CHCTEMaxX, aBTOMAaTHUEeCKas 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 ¢opmMe K BXOAHBIM TOYKaM 4Yepe3 CHUCTEMY KOJUIEKTOPHBIX
TpybonpoBonoB kackaga. "Ilpomykt" m "xBoctel" UFg, moctymaromye 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.
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5.4.1.

5.4.2.

5.4.3.

5.4.4.

5.4.5.

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

CHCHI/IaHBHO MNpEAHA3HAUYCHHBIC WM TMOATOTOBJICHHBLIC TEXHOJIOTUYCCKHUC CUCTCMBI,
criocoOHble padoTars npu nasieHnn 300 [1a (45 QyHT/KB. ArOWM) MM MEHEe, BKITIOYAs:

NHUTAIONINE AaBTOKJIABBI (WJIM CHCTEMBI), Hcmoib3yemble g nomaun UFs B
razoauddy3uoHHbIE KacKapl;

necyOauMaTophl (MM XOJIOJHBIE JIOBYIIKH), UCTIONB3yeMble s BeiBeneHus: UFg
n3 razoaudHy3nOHHBIX KacKaIoB;

CTaHIIUKU OXMXKCHUSA, T'IC UF6 B ra3006pa3H0171 (bopMe N3 KaCKaga CXXHUMACTCA U
OXJIAXKAACTCA 10 KUJIKOI'O COCTOSAHUA,

cTanuy "mpomxykra" WM "XBOCTOB", HWcmonb3yemble mia nepememenus UFg B
KOHTEUHEPBHL.

CucteMbl KOJUIEKTOPHBIX TPYOGONIPOBOAOB

CrenuanbHO TpeJHA3HAYCHHBIC WU IOATOTOBJICHHBIC CHCTEMBI TPYOONPOBOJOB U
cHCTeMBbI KOJIeKTOpoB st yaepxkanus UFq BHyTpH razonuddy3noHHbIX KackagoB. JTa
CETh TPyOOIIPOBOIOB OOBITHO MPENCTABIISAET COOOM CUCTEMY C "IBOMHBIM" KOJJIEKTOPOM,
IJIe KaxJas ssueiika CoeIMHeHA C KaXIbIM U3 KOJUIEKTOPOB.

BakyyMHbI€e CHCTEMBI

a) CrienManbHO TpeAHA3HAYCHHBIC WIIM TIOJTOTOBICHHBIC KPYIHBIC BaKyyMHBIC
MarucTpaiy, BaKyyMHbIC KOJUICKTOPbI M BaKyyMHBIE HACOCHI MPOH3BOAUTEIBHOCTHIO
5 M’ /mun (175 dyr’/Mun) wn Gonee.

b) BakyyMmHBIE HACOCHI, CIICIIUAILHO TPEAHAa3HAUCHHBIC /IS pa0OThI B coaepKaliei
UFs atmocthepe u M3roTOBIEHHBIE W3 AMIOMUHUS, HUKENS WU CIUIaBOB, COJNEPIKAIINX
0ornee 60% HUKENS WA MOKPHITEIE UIMH. JTH HACOCHI MOTYT OBITh WJIM POTAIIIOHHBIMH,
WA TIOPIIHEBBEIMH, MOTYT UMETh BBITECHSIOIINE U (PTOPUCTOYTIEPOAHBIE YIUIOTHEHNUS, a
TaK)Ke B HUX MOTYT IPUCYTCTBOBATH CICIIMAILHBIC pa0OYHe KUIKOCTH.

CrnenuajbHble CTONOPHBbIE U Peryjaupylonue Kiananbl

CrnenmansHO TpeTHA3HAYCHHBIC WM TOATOTOBJICHHBIC PYYHBIC WM aBTOMATHYCCKUE
CTOTIOPHBIC W PETYJMPYIONIHE KJIAMaHbl CHUIB(OHHOTO THIIA, M3TOTOBJICHHBIC U3 CTOHKHX
k UF¢ matepuanos, muamerpom ot 40 1o 1500 mm (1,5 1o 59 nroitMoB) i1 yCTaHOBKU B
OCHOBHBIX U BCIIOMOTATENBHBIX CHCTeMaX ra30au((y3nOHHBIX YCTaHOBOK IIO
00OoraIeHuro.

Macc-cniekTpoMeTpbl/ucTOYHUKH HOHOB 111 UF

CrenuanbHO TIpeIHA3HAUYCHHBIE WIIM MOATOTOBJICHHBIC MAarHUTHBIC WM KBaJPYIIOIHHBIC
Macc-CIEKTPOMETPHI, CTIOCOOHBIE TPOU3BOANTH IMPSIMON OTOOP MPOoO IMogaBaEMOM MacCHhI,
"mpoaykrta" miau "XBocTOB" U3 ra3oBbIX MOoTOKOB UF m oOmagaromue noiaaeM Habopom
CIIEIYFOIINX XapaKTePUCTHK:

1. yIenbHasl pa3pelaromias CriocoOHOCTh o Macce cBbimie 320;

2. coacpiKaT HMCTOYHUKH HOHOB, HU3IOTOBJICHHBIC M3 HHUXpOMAa HJIW MOHCIIA WIN
3alIUIICHHBIC ITOKPBITUEM U3 HUX, UJIU HUKCIIMPOBAHHBIC,

3. CoJiepKaT NOHHU3AIMOHHBIE HICTOYHUKH ¢ O0MOApANPOBKOH AIIEKTPOHAMH;

4. COACPIKAT KOJUICKTOPHYIO CUCTEMY, IPUT'OAHYIO IJISI U30TOIIHOTO aHAJIN34a.
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5.5.

5.5.1.

[NOACHUTEJIBHOE 3AMEYAHUE

IlepeunciieHHOE BBINIE OOOPYIOBAaHUE BCTYMA€T B HEMOCPEACTBEHHBIH KOHTAKT C
texHosorndeckuM razoM UFg, mrb0 HEMmOCPEeICTBEHHO 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.

CnenuajabHO npeaHas’Ha4YC¢HHbIC WJIH NMOATrOTOBJECHHbIC CUCTEMbI, 060pyn03aHHe H
KOMIIOHEHTBI AJIl UCITOJb30BAaHUSA HA YCTAHOBKAX a3POAHHAMHUYECCKOI0 odorameHust

BBOJAHOE 3AMEYAHUE

B mponieccax aspoarHaMudeckoro odoraiieHus: cMech razoodpasnoro UFg u sierkoro rasa
(BOIOPO/T UITH TENIH) C)KUMAETCS M 3aT€M TPOITYCKACTCS Yepe3 pasIeisIoNIine dIEMEHTEHI,
B KOTOPBIX H30TOITHOE pa3eICHUE 3aBEpPIIACTCS IOCPEICTBOM MOJYUYCHHS OOJBIINX
IIEHTPOOCSKHBIX CHJI TIO TEOMETPHH KPUBOJIMHEHHON CTEHKH. Y CIENIHO pa3paOdoTaHbI ABa
mporecca 3TOro THIMA: MPOIECC COILIOBOTO Pa3/IeieHHs W MPOIECC BUXPEBOH TPYyOKH.
Jis o0oux MpOIEeCCOB OCHOBHBIMH KOMITIOHEHTaAMH KacKaja pas3felieHHs SBISIOTCS
UWIMHAPUYECKHE KOpIyca, B KOTOPBIX pa3MEIICHBl CIEHUalIbHbIC pa3/IeIUTEeIbHBIC
3JIEMEHTHI (COTUIa WM BHXPEBBIC TPYOKH), Ta30BBIC KOMIIPECCOPHI U TEIIIO0OMEHHUKU
JUTSL yAaJeHUsT 00pa3yroIerocs Ipy CKaTuu Temia. s a3poIMHAMHUUECKUX YCTAaHOBOK
TpeOyeTcs meblil s TAKUX KacKaIoB, TaK YTO UX KOJMIECTBO MOXET CITY)KUTh BaXKHBIM
yKa3aTelleM KOHEYHOrO HCHOJb30BaHUA. [lOCKONBKY B a’poAMHaMHYECKOM Ipolecce
ucnonnp3yercs UFg,  ToOBepxHOCTH  BCero  00OpyZoBaHUS, TPyOONPOBOJOB |
U3MEPUTEIbHBIX TPUOOPOB (KOTOpPBIE BCTYHAalOT B KOHTAKT C Ta30M) JOJDKHEI
M3TOTaBIIUBAThCA U3 MAaTEPUATIOB, COXPAHSIOIINX YCTOMUMBOCTE IPU KOHTaKTe ¢ UFs.

[HOACHUTEJIBHOE 3AMEYAHUE

IlepedniciieHHBIE B HACTOSIIEM pa3zeiie 3JIEMEHTHl BCTYIAIOT B HEMOCPEICTBCHHBIN
KOHTakKT ¢ TexHolorudeckuM razoM UF¢ mibo HemocpenacTBEHHO PeryiupyloT IMOTOK B
mpejenax Kackaaa. Bce MmoBepXHOCTH, KOTOPBIE BCTYMAIOT B KOHTAKT C TEXHOJIOTHIECKIM
ra3oM, LEJIUKOM H3TrOoTaBiuBaioTca U3 cTodkux K UF¢ maTepuanoB, wiM 3amuIieHbI
MOKPBITUEM W3 TaKWX MarepuanoB. Jlms meneit pasgena, OTHOCSIIETOCS K dJIEMEHTaM
a’poIMHAMHUYECKOro oboraieHus, kopposuectorikue k UFs MaTepuaiibl, BKIIIOYAIOT MEIb,
HEP)KaBCIOIIYIO CTallb, AJIOMHHHH, AaJIOMHHHEBBIC CIUIABHI, HHUKEIh WJIH CIUIABHI,
comepkamme 60% wnmm Oonee Hukens, a Takke croiikue K UFg mMmomHOCTEIO
(hropupoBaHHBIE YTIIEBOAOPOIHBIE TIOJIUMEPHI.

Pa3znennrteabHble coniia

CHCHI/IaJ'H)HO NMpE€aAHAa3HAYCHHBIC WKW IOATOTOBJICHHBIC PAa3ACIMTCIIBHBIC COILUIa U HUX
cOopku. PaznenurenbHbIE coMia COCTOST W3 INENEBUAHBIX HW30THYTHIX KaHAJIOB C
pagumycom usruda menee 1 mm (o6srauO otT 0,1 g0 0,05 MMm), kopposuecroiikux k UFq, u
UMCIOIMX BHYTPEHHIO PEXYIIYI KPOMKY, KOTOpas pasfenseT MPOTEKAIOMUN depe3
COILIO ra3 Ha JBe (paKInH.
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5.5.2.

5.5.3.

5.5.4.

5.5.5.

5.5.6.

BuxpesBbie TpyOKkH

CrieriuanibHO TpeIHa3HAYEeHHBIE WM TOATOTOBJICHHBIE BUXPEBBIE TPYOKH M HUX 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(YKHBIE WIIN
00BEMHBIE KOMIIPECCOPBl WJIM Ta30AyBKH, U3TOTOBIIEHHBIE M3 Koppo3uecTokux kK 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 BpPalIaloIMXcsl BaJiOB

CrenmanbHO TIpeAHA3HAYEHHBIE WM TOJATOTOBIIEHHBIE YIIOTHEHHS BPAIIArOIIAXCS
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 MpeAHa3HAYCHHbBIC WK TIOATOTOBIICHHBIE TEINIO0OMEHHHUKH, H3TOTOBJICHHEIC
u3 kopposuectoikux k UFs MarepuanoB WM 3allMIICHHbIE HOKPHITUEM U3 TaKUX
MaTepuaoB.

Koxyxu pa3aeasiioniux 3J1eMeHTOB

CHCHI/IZ‘U’IBHO IMpEAHA3HAYCHHBIC nin IOATOTOBJICHHBIC KOXYyXH  pasgCIArIInuX
OJIEMCHTOB, 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 HUIMHIPHYECKHE KaMepbl JHaMeTpoM Oolee
300 MM u mmHOK 60ee 900 MM WM TIPSAMOYTOJIEHEIE KaMephl CPAaBHUMBIX Pa3MEpOB U
MOTYT OBITh TpeAHa3HaueHBl ISl YCTAHOBKH B TOPHU3OHTAIHLHOM WM BEPTHKAIEHOM
TIOJIO’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 TIOITOTOBICHHBIC TEXHOJOTHMYECKHE CHCTEMBI WU
obopymoBaHue At 000TaTUTEIHHBIX YCTAHOBOK, U3TOTOBIICHHBIC M3 KOPPO3UECTOMKUX K
UF¢ MmaTepualioB WiiH 3aIIUIIEHHBIX TTOKPBITHEM M3 TAKHX MaTepPHAIIOB, 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

CHCHI/IaJIBHO MMpe€aAHa3HAYCHHBIC nIn IIOATrOTOBJICHHBIC CHCTEMBI KOJUICKTOPHBIX
TpyOOIIPOBOZOB, M3TOTOBJICHHBIE U3 Koppo3uecTokux kK UFg MarepmanoB 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 PETYJUPYIOINHUEC KJIAlTaHbI

CrenmanbHble MpeTHA3HAYCHHBIC WM TOATOTOBJIICHHBIC PYYHBIC WIIA aBTOMATHYCCKUE
CTONIOPHBIC U PEryJIHPYIONIUME KJanaHbl CHJIb()OHHOIO THIIA, HM3TOTOBJICHHBIC W3
koppo3uectokux kK UFg MaTepusioB UM 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 HW3 HHUXpPOMAa 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

CrienManbHO TpenHa3HAYCHHBIE WM TOATOTOBJICHHBIE TEXHOJIOTMYECKHUE CHCTEMBI IS
otaenenus: UFq oT Hecymiero rasza (Bogopo/ia Uil Teus).

[HOACHUTEJIBHOE 3AMEYAHUE

OTu cucTeMBbl NpenHa3HadeHbl s cokpamieHus cojepxanus 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) ONOKH pa3JeNUTeNbHBIX CONeN WM BUXpeBBIX TpyOok st 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

HesnaunrensHOe pa3nmuuue W30TONOB ypaHa IO Macce TPHBOTUT K HEOONBITAM
W3MEHEHUSIM B PaBHOBECHH XWMHUYECKHX PEaKIUil, KOTOPbIE MOTYT KCIIOJIB30BaThCS 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 IOJMKEH OBITh CIPOCKTHPOBAH TaKUM 00pa3oM, 4YTOOBI
MPEeIOTBPAaTHTh MOBTOPHOE OKHUCIIEHHE YpaHa JI0 0ojiee BHICOKOTO BaJICHTHOTO COCTOSIHHUS.
[nst ynepkaHus ypaHa B KAaTOOHOM OTCEKE S4eilka MOXKET HUMETh HEIPOHULAEMYIO
IagparMeHHyI0 MeMOpaHy, H3TOTOBJICHHYIO W3 CIENHaIbHOTO KaTHOHHO-OOMEHHOTO
Marepuana. KaToa COCTOMT K3 COOTBETCTBYIOLIEIO TBEPIOTO MPOBOJHHUKA, TAKOTO, KAaK

rpadur.

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

[NOACHUTEJIBHOE 3AMEYAHUE

DTH CHCTEMBI COCTOAT U3 060PYI0BAHMS SKCTPAKIIMI PACTBOPUTEIeM Ut otronkn 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)

CrneuuanbHO TpelHAa3HAUYCHHBIE WIM TOJATOTOBJICHHBIE CHUCTEMBI MJIs TPOU3BOACTBA
MUATATENBHBIX PACTBOPOB XJIOpPHAA ypaHa BBICOKOW YHCTOTHI IJISI YCTAHOBOK IO
pa3aesieHuIo U30TONOB ypaHa METOI0M XUMHYECKOTO OOMeHa.

[NOACHUTEJIBHOE 3AMEYAHUE

OTH CHUCTEMBI COCTOAT U3 O0OPYAOBaHMS IJIS1 PACTBOPEHHS, SKCTPAKIMH PACTBOPHUTEIEM
W/UIM HOHOOOMEHHOTO 000pYAOBAaHUS JUISI OUYMCTKHU, a TAKXKE JICKTPOIUTHUCCKUX SUECK
mas Boccranosaenns U™ wmn U™ B U”. B sTux cucTeMax IpOM3BOISTCS 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)
+ +
CrienuanbHO MpeIHA3HAYCHHBIE HUTH MOArOTOBICHHBIE CHCTeMb! s okuciaenns U™ B U™

I BO3BpAlICHUA B KACKaAd pas3AaCiICHHUA H30TOIIOB YpaHa B IIPOHECCE O6OFaII_ICHI/I$I
METOAOM XHUMHYCCKOTO oOMeHa.
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5.6.6.

5.6.7.

5.6.8.

[HOACHUTEJIBHOE 3AMEYAHUE
OTH cHCTEMBI MOTYT BKJIIOYATh TAKUE IJIEMEHTHI, KaK:

a) o0opymoBaHME ISl KOHTAKTHPOBAHUS XJIOpa M KHUCIOpOJa C BOIHBIMH
addmroeHTaME W3 00OpYAOBAaHWS pa3fCCHUS M30TONMOB M DKCTPAKIHAU
o6pasosasierocss U™ B 06eHEHHBIH OpraHNYEeCK il TOTOK, BO3BPAIIAIOIINHACS U3
MPOU3BOJICTBEHHOTO BHIXO/Ia KacKaa;

b) 000pyIoBaHKE, KOTOPOE OTHENSICT BOAY OT COJITHOM KHUCIIOTHI, 4TOOBI BOJAa U
KOHIICHTPUPOBAHHAsI COJISTHAS KUCJIOTa MOTJIM Obl OBITh BHOBb BBEJCHBI B MPOLIECC
B HY)KHBIX MECTaX.

BbicTpo pearupyomue HOHO0OMEHHBIE CMOJIbI/aIcCOPOEHThI (HOHHBIH 00MeH)

Beictpo  pearupylomne HOHOOOMEHHBIE CMOJIBI WJIM  alICOpPOEHTBHI, CHEUUAIBHO
NpeAHa3HAuYCeHHbIE WM IOATOTOBJCHHBIC Uil OOOTallleHHs ypaHa C HCIIOJIb30BaHHEM
npolecca HOHHOTO 00MEHa, BKIII0Yasi MOPUCTHIE CMOJIBI MAKPOCETYATON CTPYKTYPbI H/Wn
MeMOpaHHBIE CTPYKTYpBl, B KOTOPBIX aKTHBHBIE TPYIIBl XWMHUYECKOTO OOMEHa
OTpaHHWYEHBl TMOKPHITHEM Ha MOBEPXHOCTH HEAKTHBHON MOPHCTON BCIOMOTATENIbHOM
CTPYKTYPBL, U APYTHe KOMIIO3UTHBIE CTPYKTYPBI B JIF000H mpuemiieMoit opme, BKIrOUas
YacTULBI BOJIOKOH. OTH MOHOOOMEHHBIE CMOJbI/ancopOeHThl uMeroT auamerpsl 0,2 MM
WIM MEHEE W JOJDKHBI OBITh XHMHMYECKH CTOMKMMH MO OTHOLICHHIO K PacTBOpaM
KOHLIEHTPUPOBAHHON COJISTHOM KHCIOTHI, a TAK)KE JOCTATOYHO MPOYHBI (PU3HUYECKH, C TEM
YTOOBl WX CBOWCTBA HE YXYIIIAINCh B OOMEHHBIX KOJIOHHaX. CMOIIbI/aficopOeHTHI
CICHUALHO TpelHa3HAYeHbl Uil IONYYeHUs] KHHETHKH OYeHb OBICTPOTO OOMEHa
W30TOTIOB ypaHa (IIMTENBHOCTh TModyoOMeHa Menee 10 cexkyHm) ©m oOmamaroT
BO3MOKHOCTEIO paboTaTh ipu Temreparype B quamazone ot 100°C mxo 200°C.

HNoHoo0MeHHbIe KOJOHHBI (MOHHBI 00MEeH)

Hunuaapuyeckue KOJIOHHBI AruaMeTpoM Oonee 1000 MM Ui yaep:kaHHUSA U TOAEPKAHUS
3aII0JIHCHHBIX CJIO€B MOHOOOMEHHBIX CMOJ/acOpOSHTOB, CHENUAIbHO MpeIHa3HAUCHHbIE
WIN TIOATOTOBJICHHBIC ATl OOOTAaleHUs] ypaHa C MCIOJIb30BAaHHEM HOHOOOMEHHOTO
nporecca.  OTH KOJOHHBI HM3TOTOBJIEHBI M3 MarepualioB (TakWX, KaK THTAaH WIH
(TOpUpPOBaHHEIE YTJICBOJOPOAHBIC IOJMMEPHI), CTOMKHX K KOPPO3WH, BBI3BIBAEMOM
pacTBOpaMH KOHIICHTPHPOBAHHOW COJITHOM KHCIIOTBI, WM 3alUIICHBI ITOKPHITHEM H3
TaKUX MaTepUasiOB M CIIOCOOHBI paboTaTh Mpu Temmeparype B auamnazoHe ot 100°C mo
200°C u naBnenuu Boiue 0,7 MIla (102 ¢pyHT/KB. I10HM).

HoHoodMeHHBIE cucTeMBI peduiiokca (MOHHBII 00MeH)

a)  CrenmanbHO NpeJHAa3HAYCHHBIC WM ITOATOTOBICHHBIC CHCTEMbl XHMHYECKOTO HITH
AMEKTPOXUMHYECKOTO  BOCCTAHOBIICHHUsI  JUIsi  pEreHepalud  pearcHTa(oB)
XUMHYECKOTO BOCCTAHOBJICHHMSI, HCIOIb3yeMOro(bix) B Kackazax HOHOOOMEHHOIO
oboraiieHus ypaHa.

b) CrnennansHO TIpeIHA3HAYCHHBIC WIIH TTOJATOTOBICHHBIE CHCTEMBI XUMUYECKOTO UITH
AJIEKTPOXUMHUECKOTO OKHCICHHS JJIsl pereHepaluu pearcHTa(0B) XUMHUYECKOIO
OKHCJICHHS, HCIIOTh3yeMOT0(BIX) B KacKajaX HOHOOOMEHHOTO 00OoTaIleH!s ypaHa.

[NOACHUTEJIBHOE 3AMEUYAHUE
B npouecce mM0HOOOMEHHOro OOOTalIeHUS! B KAa4eCTBE BOCCTAHABIMBAIOIIECIO KAaTHOHA
MOXeT HCIIOJIb30BAThCS, HATPUMEp, TpexBameHTHpii Tutan (Ti”), m B 3ToM ciyuae

BOCCTaHOBHUTEITbHASI cucremMa  Oymer  BbIpaOaTHIBATH Ti" MOCPEICTBOM
BoccTanosenus Ti™.

-20 -



5.7.

5.7.1.

5.7.2.

B mpomnecce B kadecTBE OKMUCIUTENSI MOXKET 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

CylecTBYIOIUE CUCTEMBI ISl 00OTaTUTENBHBIX MPOLIECCOB C UCIOJB30BAHUEM JIa3€POB
JIEJIATCS Ha JIB€ KaTETOpHM: Te, B KOTOPBIX pabodeil cpemoit ABISIOTCS Mapbl aTOMapHOTO
ypaHa, U Te, B KOTOpBIX paboueil cpemoil SABIAIOTCS Mapbl YPaHOBOTO COEIUHEHHS.
OOmmMu Ha3BaHMSIMU Ul TaKUX IPOLIECCOB SABILIFOTCA: II€pBasl KaTETOPHS - JIA3E€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, IMIEPEUHUCICHHBIX B OTOM pasjielie, BCTYMAalOT B
HEITOCPEICTBCHHBIN KOHTAKT ¢ TTapaMH METaUTMIECKOT0 ypaHa WIH C KUIKOCTHIO, 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 00OpYZOBaHUS IS
JIA3epHOTO OOOTAIICHS, MaTEepPHallbl, CTOMKHE K KOPPO3WH, BBI3BIBAEMON IMapaMu WU
KUIKOCTSAMH, COMEPKANAMH METaUTMUECKUA ypaH WIH YPaHOBBIC CILIABBI, BKIIOYAIOT
MTOKPBITHI OKCHUAOM HTTPHS TpadUT W TaHTA; W MaTepHajbl, CTOMKHE K KOPPO3HH,
BbI3bIBaeMON UFg, BKIIOUaloT Menp, HEPHKABEIOLIYIO CTallb, aJIOMHHHM, aJlOMUHHUEBBIC
CIUIaBBI, HUKENb WM CIUIaBbl, cojaepxkamue 60% Hukens u Oonee, u croiikue k UFg
MOJIHOCTHIO (DTOPUPOBAHHBIC YTIICBOAOPOIHBIC TOJIUMEPHI.

Cucrembl BoinapuBanus 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.

[HOACHUTEJIBHOE 3AMEYAHUE

Turmm u APYTrUu€ KOMIIOHCHTBI 3TOM CUCTCMbI, KOTOPBLIC BCTYIAOT B KOHTAaKT C
pacijiaBJICHHBIM YpaHOM WJIM YPAaHOBBIMU CILJIaBaMHU, U3TOTOBJICHBI M3 KOppO3HGCTOI71KPIX
)41 TepMOCTOﬁKHX MaT€puajioB WK 3alIUIICHHBIX IIOKPBITUEM H3 TaKUX MaTCpHalioB.
HpI/IeMHeMLIC MaTepuajibl BKIHOYAOT 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 "XBocTOB' MeTainmyeckoro ypana (AVLIS)

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

ITOACHUTEJIBHOE 3AMEYAHUE

KOMMOHEHTHI 3THX arperaTtoB H3TOTOBJICHBI M3 MAaTEpPHANOB, CTOWKHUX K HArpeBy H
KOPPO3WH, BBI3BIBACMOM TMapaMHM METAIMYECKOTO ypaHa WIH IKHIKOCTHIO, WIH
3aIUINEHBI MOKPBHITHEM 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)

CrienmajbHO  MpeIHA3HAYEHHBbIC WM  IOATOTOBJICHHBIE  LWIMHAPUYECKUE  WIH
MPSIMOYTOJIbHBIE KaMepbl AJs TOMEIIEHHs B HUX HCTOYHHMKA IMapOB METAIJIMYECKOTO
ypaHa, 3JIeKTPOHHO-JIy4eBOH MYIIKH U KOJJIEKTOPOB "mipoaykTa” u "XBOCTOB".

[NOACHUTEJIbBHOE 3AMEYAHUE

OtH KOXYXH UMCIOT MHOXXECTBO BXOTHBIX OTBepCTI/Iﬁ JJIA TIOAa49H 3JICKTPOIIUTAaHWA U BOBI,
OKHa IJIA JIa3€PHBIX ITYYKOB, COG,Z[I/IHCHI/Iﬁ BAKYYMHBIX HACOCOB, a4 TAKXKC IJIsI AUNArHOCTUKU U
KOHTPOJIsI KOHTPOJBbHO-U3MCPHUTCIIBHBIX HpI/I60p0B. OHH HMEIOT HpI/ICHOCO6J'ICHPIH JJIA
OTKPBITUA U 3aKPBITUA, 4TOOBI 00ECIICUUTH O6Cﬂy>KI/IBaHI/IG BHYTPCHHUX KOMIIOHCHTOB.

Crepx3ByKOBBI€ paclimpuTe/ibabie comiaa (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 WIHM 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 Bpamawiuuxcs Baaos (MLIS)

CHeHI/IaJIBHO HpeI[HaSHaquHbIe WM MOATrOTOBJICHHBIC YHJIOTHCHI/IH BpaIHaIOHlI/IXCSI
BaJIOB, yCTaHOBHeHHHe Ha CTOpOHe nmoJgadyu U Ha CTOpOHe BbIXOO4a IJIs YHJIOTHGHI/IH Bajia,
COCTMHSIONIETO POTOP KOMITPECCOpa ¢ IPUBOIHBIM JIBUTATEIIEM, C TEM YTOOBI 00ECIICUNTh
HAJEKHYI0 TEepMETH3aLHUI0, NMPEAOTBPALIAONIYI0 BBIXOA TEXHOJOTMYECKOrO rasza WU
HaTEKaHHE BO3[yXa WIH YIUIOTHSIOLIErO ra3a 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).

[NOACHUTEJIbBHOE 3AMEYAHUE

OTH cUcTeMBl NpenHa3HaueHbl i ¢TopupoBanHus cobpanHoro mopomka UFs B UF, 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 cBoime 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 BKJIIOYaTh TaKOE 00OPYOBAHUE, KaK:

a) KPHOTE€HHBIC TEIMJIOOOMEHHUKH WM KpPUOCENapaTopbl, CIIOCOOHBIE CO3/1aBaTh
Temnepatypsl -120°C unu MexHee, win

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

c) xonoxnsie 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.

MOACHUTEJIBHOE 3AMEYAHUE

Jlazeppl W BaKHBIE KOMIIOHEHTHI JIa3epOB IPH JIA3€PHOM TIporecce OOOTalIeHUs
BKITIOYAIOT Te, KOTOpBIS OTIpeieIeHbI B myHkTe 3.6 JIOKYMEHTa
INFCIRC/254/Rev.1/Part 2. Jlazepnas cucrema mporecca AVLIS o0bluHO cocTouT H3
JBYX JIa3epoB: 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. HNouel ¢ mpoxoxkaeHHEM TI0 OOJbIIEMY ITHAMETPY
3aXBATHIBAIOTCS JUIsi OOPa3OBaHMS MPOAyKTa, oforamenHoro U?. Ilmasma, koTopas
o0pa3oBaHa MOCPEACTBOM HOHHU3AIMK YPAHOBOTO Iapa, COJEPKUTCS B BAKYYMHOW KaMepe
C MAarHWTHBIM TIOJIEM BBICOKOH HANpPsHXKEHHOCTH, OOPa30BaHHBIM C MOMOIIBIO
CBEPXIIPOBOMSAIICTO MAarHMTA. OCHOBHBIC TEXHOJIOTUYECKHE CHCTEMbI IIpoIecca
BKJIFOYAKOT CUCTEMY TE€HEpPALlMM YPaHOBOW IUIA3MBbI, pa3JEIUTENBbHBIA MOAYJIb CO
CBEPXIIPOBOIAIINM 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 MNpEAHA3HAYCHHBIC WJIM TOATOTOBJICHHBIE MHKPOBOJIHOBBIE HWCTOYHUKHU
SHEPTUU W aHTCHHBI VIS TeHePalUU WM YCKOPEHHUS NOHOB U 00JIaaroIIie CIIeIyIONUMU
xapaktepuctukamu: yactota Bblme 30T u cpenHsisi BbIXOJHAS MOUIHOCTBH JJISI
reHepanuu HoHoB Oonee 50 kBT.

CoueHouanbl 1Js B036y)KI[eHI/Iﬂ HOHOB

CriennaibHO NpeAHA3HAUYEHHBIE MM OATOTOBICHHBIE CONCHOUIBI ISl PaIuo4acTOTHOTO
BO30YKICHUST 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[epeJaBacMoOi MOIMHOCTRIO HAa MHIINEHb Oojee
2,5 xBt/cm.

CucTeMbl J1J151 00padOTKH 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€ KOMIIOHCHTLI 3TOM CUCTCMbI, KOTOPBIC BCTYIAOT B KOHTAaKT C
pacijiaBJICHHBIM YpaHOM WJIM YPAaHOBBIMU CILIaBaMH, U3TOTOBJICHBI M3 KOppO3HGCTOI71KPIX
)41 TepMOCTOﬁKHX MaT€puajioB MWW 3allUINCHBI ITOKPBITUEM M3 TaKHX MaTCpHalIOB.
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 TpeTHa3HAuYCHHBIC 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, CIEMUAIbHO NpEeAHAa3HAYeHHBIE WM IMOATOTOBJICHHBIE IS
WCTOJB30BAHUS HAa OOOTATUTENIbHBIX YCTAaHOBKaX 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 AN MOJAYM AJIEKTPOMUTAHUS,
coequHeHn aU(PY3MOHHBIX HACOCOB, a 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.
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5.9.

5.9.1.

CnenuajbHO mMpeaHA3HAYEHHbIE WJIM MOATOTOBJIEHHBIE CHCTEMbI, 000PyJI0BaHUE U
KOMIIOHEHTBHI VIl  HCHOJb30BAHUSI HA  YCTAHOBKAX  IEKTPOMATHHTHOTIO
odorameHnus.

BBOJHOE 3AMEYAHUE

[lpu >IEKTPOMarHUTHOM TMpolecce MOHBI METAJUIMYEeCKOTrO0 ypaHa, IONyYeHHBIe
MOCPEJICTBOM MOHHU3AIMK MHTAIOIIero Matepuana u3 cojiei (00brano UCl,), yckopsrores
U [IpOoXOoAAT 4Y€pE€3 MArHuTHOC II0JIC, KOTOPOC 3aCTaBJIACT HMOHBLI Pa3JIMYHBLIX H30TOIIOB
OPOXOMUTh 10  PA3IUYHBIM  HAIPABICHUSIM. OCHOBHBIMM ~ KOMITOHEHTaMU
3JIEKTPOMAarHUTHOTO HM30TOITHOI'O Cemaparopa  SBISIOTCA: MarHuTHOE TIoJie  JUIf
OTKJIOHCHHMS/pa3ieNeH!s] U30TOIOB MOHHOIO ITyYKa, HCTOYHMKA MOHOB C €r0 CHCTEMOHN
YCKOPEHUs,, U CUCTEMBI cOOpa OTAEJICHHBIX MOHOB. BcmomorarenbHble CHCTEMBI ISt
9TOTO TIPOIlecca BKIIOYAIOT CHCTEMY CHA0XCHHMS MAarHUTHON JHEpPrueil, CHCTEeMBI
BBICOKOBOJIBTHOTO IIMTaHUA HWCTOYHHMKA HMOHOB, BAKYYMHYIO CHUCTCEMY U O6H_II/IpHI>Ie
CHUCTEMBl ~ XHMHYECKOW  0OpaOOTKM A7 BOCCTAHOBICHHS  MPOAYKTa U
OYHMCTKH/pereHepaluy KOMIIOHEHTOB.

DJIeKTPOMArHUTHBIE CenapaTopbl H30TONOB

SHCKTPOMB.FHI/ITHLIC cemapaTopbl HM30TOIIOB, CICHHUAIBHO NPCAHA3HAYCHHBIC HWJIN
IMOATOTOBJICHHBIC JIA pa3ACJICHUA U30TOIIOB ypaHa, U O6OPYI[OB3HI/IC 1 KOMIIOHCHTBI AJIA
9TOI'0, BKIIKOYaA:

a) HcrouHuku HOHOB

CrienuaJibHO  MPEIHA3HAYCHHBIC WM IIOJATOTOBJICHHBIC  OTHCNIBHBIC WM
MHOTOYHCIICHHBIE HMCTOYHHKH HOHOB ypaHa, COCTOSIIME M3 HCTOYHHMKA IIapa,
WOHU3aTOpPa W YCKOPWUTENS TMydYKa, W3TOTOBJICHHBIE K3 COOTBETCTBYIOIIUX
MaTepHasoB, TaKuX, Kak rpaduT, HEp)KaBerNas CTalb WIH MEIb, U CIOCOOHBIX
obecrieuynBaTh 00MIHI TOK B myuke HOHOB 50 MA mu Gonee.

b)  KomiekTopsl HOHOB

KOJ'IJ'IGKTOpHBIe IIACTUHBI, UMCIOIIUEC OBC HUJIN Ooiee meiIn M Iasa, CIICIHaJIbHO
NMpEAHA3HAYCHHBIC WJIM MMOATOTOBJICHHBIC JJIA c6opa ITY4YKOB MOHOB O6OF3HICHHOI‘O
n 06€I[HeHHOFO YpaHa W H3TOTOBJICHHBIE H3 COOTBCTCTBYIOUIMX MAaTCpPUaAJIOB,
TaKHX, KaK Fpa(i)I/IT HJIN HCPIKABCHOIasA CTaJlb.

c) BaxyymHbIe KOKYXHU

CrennanbHO TIpeAHA3HAUCHHBIC MM TOMTOTOBJICHHBIC BaKyyMHBIC KOXKYXHU IS
AJNIEKTPOMArHUTHBIX CEMapaTOpPOB ypaHa, M3TOTOBICHHBIE M3 COOTBETCTBYIOIINX
HEMarHUTHBIX MaTepUANIOB, TAKWX, KaK HEP)KaBEIOIIasl CTalb, U TpeAHa3HauYCHHbIE
1utst pabothl pu nasiernu 0,1 I1a vom Hioke.

[NOACHUTEJIBHOE 3AMEYAHUE

OTU KOXYXU CIEUUATBHO MpeIHAa3HAYeHBI JJIS MOMEUICHUS B HUX HMCTOYHHKOB
MOHOB, KOJUICKTOPHBIX IUIACTHH ¥ BOJOOXJIAXKIAEMBIX BKJIAABIIICH W UMEIOT
MPUCIIOCOOJICHUS Il COCAUHEHUN AU(QPY3MOHHBIX HACOCOB U MPHCIIOCOOJICHUS
JUTS. OTKPBITHS Y 3aKPBITUS B IIEIISAX U3BJICUCHUS U 3aMEHBI ITHX KOMIIOHEHTOB.

d) MarHuTHbI€ MOJTIOCHBIE HAKOHEYHUKH

Cneunaano NpE€aAHAa3SHAYCHHBIE WM IIOATOTOBJICHHBIC MArHUTHBIC ITIOJIFOCHBIC
HAaKOHCYHHUKH, UMCIOIINEC NUAMCTP oonee 2 M, HCIIOJIB3YEMBIC IUIA obecrneucHUs
MNOCTOAHHOI'O MArHUTHOTO MOJIA B 3JICKTPOMArHUTHOM C€apaToOpC N30TOIIOB U IJIA
NnepeHoCca MAarHuTHOIO MOJid MEXKAY PACIIOJIOKCHHBIMUA PSAAOM CeIlapaTOpaMu.
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5.9.2.

5.9.3.

BbICOKOBOJbTHBIE HCTOUHHKH MUTAHUS

CrnenmanbHO TIpEIHA3HAYCHHBIC WA IOATOTOBICHHBIE BBICOKOBOJIBTHBIC WCTOYHHKHU
MUTAHUS IS UCTOYHHKOB WOHOB, OOJAJaroIvie TIOJHBIM HAOOpPOM  CIEAYIOIIHNX
XapaKTEPUCTHK: MOTYT padoTaTh B HENPEPHIBHOM PEKHUME, BBIXOAHOC HANpSKCHUE
20 000 B mim Gomnee, BbIXomHOM TOK 1 A ik Ooniee U cTaOMIM3AIU HATIPSDKEHHS MEHee
0,01% B TeucHue 8 Jacos.

M cTOYHNKHN MUTAHUSA JIEKTPOMArHuToB

CHCI_[I/IaJIBHO NMpE€AHAa3HAUYCHHBIC HJIM MOATOTOBJICHHBIEC MOMIHBIC HWCTOYHHKHW ITUTAHUA
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 1 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
(ha3zer — Boma, oborameHHas aertepueM 1m0 30%, HampaBiseTCsS B AWUCTHILUISAIHOHHYIO
YCTaHOBKY HJsl NMPOU3BOJCTBA PEAKTOPHO-YMCTOM TsKeNol Bomasl, T.e. 99,75% oxucu
JIenTepus.

B mponecce oOMeHa MeXAy aMMHAKOM KM BOJOPOJAOM MOXHO H3BJICKaTh JEHTEepHid 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.
Oco0OeHHO 3TO KacaeTcsl HeOOJNBITHX YCTaHOBOK, UCIONB3YyIoMmuX nporecc GS. Omuako
HEMHOTHE TpeAMEeThl 00OpyMOBaHHS SBIAIOTCA cTaHgapTHeIMH.  [Ipomeccer GS u
aMMHaYHO-BOJIOPOAHOTO  OOMeHa  TpeOyroT  00paboTku  OONBIIMX  KOJHYECTB
BOCILJTAMEHSIOIIUXCS, KOPPO3MOHHBIX M TOKCHYHBIX JKUAKOCTEH TPH TMOBBILICHHOM
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 CITy’KOBI NPHU COXPAaHEHHH BBICOKOH O€30MacHOCTH H
HaJIeKHOCTH. Ompenenenue MaciuTaboB  0O0YCIIOBIMBAETCS TIJIABHBIM — 00pa3oM
COOOpaXCHUSIMH JKOHOMHUKH M HeoOxoaumocTH. Takum oOpa3zom, Oonblias YacTh
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 MEJIKO3EPHUCTON YITIEPOMUCTOM cTanu
(mampumep, ASTM AS516), muamerpom ot 6 M (20 pyToB) mo 9 M (30 dyToB), KOTOPBIC
MOTYT 3KCIUTyaTHpPOBaThcs MpPU AaBleHWW cBblme wiu paBHoM 2 MIla (300 ¢yHT/KB.
JIOMM) W HWMEIOT KOPPO3HOHHBIH JOMyCK B 6O MM MIM OOJBIIe, CIEUHATbHO
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
IIPOM3BOAUTENILHOCT, MPEBBIMAIOIIYI0 WIH paBHy0 56 M'/c. (120 000 SCFM) mpu
SKCIUTyaTallMd TOJ JaBJCHHWEM, TpeBhImaronmM win pasHeM 1,8 Mlla (260 ¢yHT/KB.
IIOIM) Ha BXOJIE, U CHaOKEHbI caJbHUKaMH, yCTOMYMBBIMHU K Bo3aeiicTBuio H,S.

AMMHAYHO-BOJOPOIHbIEe 00MEHHbIE KOJOHHBI

AMMUaYHO-BOJIOPOJTHBIE OOMEHHBIE KOJIOHHBI BBICOTOM Ooiee wiu paBHOW 35 M
(114,3 pyroB) muamerpom ot 1,5m (4,9 pyroB) no 2,5 M (8,2 PpyToB), KOTOpEIE MOTYT
OKCIUTyaTHPOBAThCS TMOJ JaBlieHWeM, mnpeBblmaromuM 15 MIla (2225 ¢yHT/kB. moiim),
CHelMaJIbHO MpeaHa3HAuYeHHbIE WM MOATOTOBIIEHHBIE JJISl POU3BOJICTBA TSDKEIONW 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 YaCTHU KOJOHHBI U CTYIIEHYATBIC HACOCHI

BHyTpeHHHE 4YacTH KOJIOHHBI M CTYIIEHYaThle HACOCHI, CIICIHMAILHO MpeAHa3HAYCHHBIC
WIN TIOATOTOBJCHHBIC JUISI KOJNOHH JUII TPOWM3BOJACTBA TSDKENIOW BOIBI  ITyTEM
WCTIONB30BaHMS TIPOILecCa aMMHaYHO-BOJOPOTHOTO OOMEHa. BryTpennue uacTu
KOJIOHHBI BKJIFOUAIOT CHEIHabHO IpeIHA3HAaYCHHbIE KOHTAKTOPHI MEXIY CTYICHSIMH,
COJICHCTBYIONIE TECHOMY KOHTAaKTy Ta3a u KuAKocTH. CTyrneHdYaThle HACOCH! BKIIOYAIOT
CIEIUANBHO 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 HCIIOIB30BaHUS MTPoIlecca N30TOMTHOTO0 0OMeHa aMMHaKa U BOJIOPO/Ia.

YcTaHOBKH 17151 KOHBEPCHH ypaHAa M 000pyI0BaHMe, CTIENHMAJBHO NMPeAHA3HAYEHHOE
WJIN MOAr0TOBJIEHHOE JJIl 3TOT0

BBOJAHOE 3AMEYAHUE

B ycraHoBkax M cucremMax Al 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

KonBepcuss koHIGHTpaToB ypaHoBoH pyasl B UO; MOXKET OCYIIECTBIATHCS CHadaja
HOCPEICTBOM DPACTBOPEHUS PyIbl B a30THOM KHCIOTE W O3KCTPAKLUUU OYUIIEHHOTO
reKcarupara ypaHWIIUHUTpaTa C IOMOIIBI0 TaKOrO PpacTBOPUTENS, Kak TpUOYTHI
¢docdart. 3areM rekcaruapaT ypaHwiguHUTpaTa mpeodpazyerca B UO; nubo mocpencTBoM
KOHIICHTpAIlUM H JICHUTpAlWHW, JHOO0 IOCPEJCTBOM HEHTpalIM3aliu Ta3000pa3HbIM
aMMHaKOM ISl IOJYYEHUs TUypaHaTa aMMOHUS C MOCIeAYIomel GuibTpamuei, CymKon
Y KaJIbIIUHUPOBAHUEM.

CHeHHaﬂBHO npeaHasHa4YeHHbIC WM NOATIOTOBJICHHBbIC CUCTEMbI AJIsi KOHBEPCUM
UO3BUF6

[HOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UO;3; B UFg 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 ocCymecTBIATbCS THocpeAcTBoM BoccTaHoBieHUs: UQOj
ra3000pa3HBIM KPEKUHT-aMMHUAKOM HJIH BOJOPOJIOM.

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

[NOACHUTEJIBHOE 3AMEYAHUE

Konsepcuas UO, B UF4 moxker ocymectBuarbead 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 MeTajumm4eckuii ypan

[NOACHUTEJIBHOE 3AMEYAHUE
Koneepcus UF; B MeTaJulMdeckMid ypaH OCYIIECTBISICTCS MOCPEACTBOM  €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.

CHeHHaHLHO NpeIHAa3HAYCHHbIC HUJIH MNOATOTOBJCHHbLIEC CHCTEMbI 1/ KOHBEPCHH
UF6BU02

[HOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UF¢ B UO, MOXET OCYIIECTBIATHCS TIOCPEACTBOM OJHOTO M3 TPEX MPOIIECCOB.
B nepBom mpouecce UF¢ BoccTtanaBnuBaetcst u rugponusyercs 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 BOCCTAHOBIICHUS BOJOPOAOM.

-31 -





