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OO0uree pacnpocrpanenue
Pycckuii
SI3bIKM OpHTHHANA: aHTJIUHCKAH, PppaHIly3cKuit

[lononHuTEnbHbIN NpoToKon K CornalueHnto
mexay Pecnybnunkon Kabo-Bepae
n MexgyHapoaHbIM areHTCTBOM MO aTOMHOU
9HEPrnm O NPUMEHEHUN rapaHTUN B CBA3N
c [loroBopomM O HepacnpocTpaHeEHUN
S0EPHOr0 OPYXnS

1. B HacTosmeM JOKyMEHTE [JIsi CBEJCHHMS BCEX UJICHOB TMPHUBOJUTCS TEKCT
JononaurenpHoro npotokoia k Cornamenuo! Mexay Pecnyonukoit KaGo-Bepne u
MexnyHapOJHBIM areHTCTBOM 110 aTOMHOW DHEPrUU O NPUMEHEHUU TapaHTUH B CBS3U C
JloroBopoM O HepacHpoOCTpaHEHUU ANEepHOTO Opyxus. COBET YNpPaBISIONIUX YTBEPIWI
JonomHauTenbHbI mpoTokoy 16 utons 2005 roga. On 6w11 nmoamucan 28 uroas 2005 roma B
Bene, ABctpust.

2. Bo ucnonnenue cratsu 17 JJononnurensHoro nporokoiua [IpoTokos BcTynui B cuity
7 cents6ps 2022 roga, B eHb, KOTa ATeHTCTBO mojyumio ot Pecry6nuku Ka6o-Bepne
MMMCHbMEHHOE YBEIOMJICHHE O TOM, YTO 3aKOHOJATEIbHBIC H KOHCTUTYIIMOHHBIC TPEOOBaHU
Pecmy61uku Kabo-Bepae, HeoOXoauMbIe 1151 BCTYIUICHUS B CHITY, BEITIOJTHCHBI.

! TipusomuTes B moxymente INFCIRC/1048.



INFCIRC/1048/Add.1

JIOTIOJTHUTEJIbHBIN ITPOTOKOJI K COTJIALLIEHUIO
MEXIY PECITYBJIMKOM KABO-BEP/E
1 MEXXJTYHAPOIHBIM ATEHTCTBOM 10 ATOMHOW DHEPT UM
O TIPUMEHEHWU TAPAHTHI B CBSI3U C JOTOBOPOM
O HEPACITPOCTPAHEHUM SIJIEPHOI'O OPY KU

[MTPUHUMASA BO BHUMAHUE, uto Pecny6nuka Kabo-Bepae (nanee nmenyemas
«Kabo-Bepne») 1 MexmyHapoaHOe areHTCTBO MO aTOMHOM PHEpTUH ([ajiee MMEHYEMOe
«ATEHTCTBO») ABISIOTCA y4yacTHHKaMu CornamieHuss 0 NPUMEHEHUU TapaHTUHl B CBS3U
¢ JloroBopoM 0 HEpacCIpOCTPAHEHUH SAEPHOTO OpY:kus (Hansee umenyemoro «CormnaiieHye
0 TapaHTHUAX» ), KOTOPOE BCTYIHIIO B cuity 7 ceHTs10ps 2022 rona;

YUUTBIBAS xenanue MexayHapOIHOro coodIecTBa eme 6ojiee yKpenuTh pexuM
SIEPHOTO HEpPaclpOCTPaHEHUs IyTE€M IMOBBIMICHHUS JEeUCTBEHHOCTH U 3 (PEKTUBHOCTU
CHCTEMBI FapaHTUN AT€HTCTBA,

HATIOMMWHASL, 94T0 AreHTCTBO IPU OCYILECTBICHUH FrAPAHTUH TOJIKHO YUUTHIBATH
HE00X0UMOCTh: U30eraTh CO3JaHUS NPENATCTBUI SKOHOMUYECKOMY U TEXHOJIOTUYECKOMY
paszButuio Kabo-Bepae unu MexyHapoJHOMY COTPY THUUECTBY B 0071aCTH MUPHOU si/1epHON
NEeATEIbHOCTH; COOII0AaTh AEHCTBYIOIME IOJOXKEHUS B 00JacTH OXPaHbl 3740POBbA,
06e30macHOCTH, (PU3UYECKON 3allMThl, a TaKkKe Jpyrue JeHcTByolue TpeOoBaHus
0e301acHOCTH ¥ IIpaBa OT/IEIbHBIX JIUI; U IPUHUMATh BCE MEPHI 0 3ALTUTE KOMMEPYECKUX,
TEXHOJIOTUYECKUX M TMPOMBIIIJIEHHBIX CEKPETOB, a TaKkKe APYro KOH(UAECHLIHATIBHOU
UHpOpPMaIH, KOTOpasi CTAHOBUTCS €MY U3BECTHOM,

[NIPUHUMAA BO BHUMAHMUE, uto yactora mpoBeieHUS M HHTEHCHUBHOCTb
MEpONpPUATHHA, YyKa3aHHBIX B  HacrosmeM [IpoTokosie, OyIyT NOIIEP KUBATHCS
Ha MUHUMAJbHOM YPOBHE, COOTBETCTBYIOIIEM LI€M MOBBIIICHUS JIEHCTBEHHOCTH
1 2QHEeKTUBHOCTHU rapaHTU ATEHTCTBA,

HACTOAIINM Ka6o-Bepae n ATeHTCTBO COrTTACHIIUCH O HUKECIIETYIOIIEM:



CBsA3b MEXAY HACTOALLIUM ITPOTOKOJIOM
U COI'VIAIIEHUEM O T'APAHTUSAX

Crarss 1

[onosxenus Cornamienus o TapaHTHIX IPUMEHSIOTCS K HacTosiemy [IpoTokomny B Toil Mepe,
B KaKOil OHM COOTBETCTBYIOT MOJIOKEHUSIM HacToAero [IpoTokosna u coBMeCTUMBI ¢ HUMU. B cirydae
MPOTUBOPEUUs MEKIY NoJjoKeHUsMU CorjlallieHHusl O TapaHTUsX U IOJOXEHUSMHU HAaCTOSLIEro
IIpoTokona mpuMeHIOTCSA MOJI0KEHU HacTosmero IIpoTokona.

HNPEAOCTABJEHUE UHOOPMAIINN

Cratbps 2

a. Kabo-Bepze npenocraBnsier ATeHTCTBY 3asBICHHE, CO/IEpKaIIee:

)

vi)

ob1ee onvcanue U HGOPMAITHIO, YKa3bIBAIOIIYI0 MECTO IMTPOBEICH U OTHOCSIIAXC K
SAEPHOMY TOILTUBHOMY UKITY Hay4YHO-HU CCIICIOBATEIIBCKHIX u
OIBITHO-KOHCTPYKTOPCKUX pabOT, HE CBS3aHHBIX C SICPHBIM MaTepHAIIOM,
OCYIIECTBISIEMbIX TJe-7TH00, KOTOpbie (UHAHCHPYIOTCS, MOJTYYHUIH KOHKPETHOS
paspelieHre WM KOHTPOIHUPYIOTCS UITH OCYIIECTBIISIOTCs OT iMeHu Kabo-Bepre;

OIpeNielIeHHYI0 ATEHTCTBOM Ha OCHOBE 03KH IAEMOTO MOBBIIICHHS J1€H CTBEHHOCTH WA
3¢ deKTUBHOCTH U corjacoBaHHyto ¢ Kabo-Bepnme mHdopmanmio o kacaromieics
rapaHTUH{ SKCILTyaTallMOHHOH IESITENPHOCTH Ha YCTAHOBKAX M B MECTaX HAXOKICHHS
BHE YCTaHOBOK, TJI¢ OOBIYHO M CIIOJIb3YETCs SICPHBIA MaTepHaL;

ofllee ONMCaHME KaXJIOro 3JaHUs Ha KaXJOW IUIOMIAJKe, BKJIIOYas €ro
UCIIOJIb30BaHME, U, €CIM 3TOr0 HENOCTaTOYHO — OIMCAHMUE €ro COAEPKUMOrO.
JT0 onMCcaHue BKIIOYAET KapTy TaKOH IJIOIIAIKH;

onMcaHue Macutaba omnepanui JUld KakJOro MecTa HAaxXOXKJEHHS, HMEIOIIEro
OTHOUIEHHUE K JIEATEIBHOCTH, YKa3aHHOM B npuiioxxeHnu [ k Hacrosemy [IpoTokony;

WH(POPMAITHIO, YKa3BIBAIOIIYIO0 MECTO HAXOXACHH S, YKCIITYaTallHOHHOE COCTOSHUE
OLICHOYHBIE TOAOBBIE IMPOM3BOACTBEHHBIE MOIIHOCTH YPAHOBBIX PYIAHUKOB H
000TaTUTENPHBIX yYCTAHOBOK W TOPHEBBIX OOOTaTUTENBHBIX YCTAHOBOK H
CYIIECTBYIOIIM I rOI0BOY 00eM ITPOU3BOICTBA TAKHX PYIHUKOB M 000TaTUTENHHBIX
ycranoBok s Kabo-Bepae B menom. KaGo-Bepae mpemocraBisier mo 3ampocy
ATeHTCTBA JaHHBIE O CYIIECTBYIOIIEM I'OJIOBOM 00bEME MPOU3BOACTBA OTACIBHOIO
pyIHUKA MM 00OTaTUTEIbHON ycTaHOBKH. [IpenocraBnenue 310l nHpOpMany He
TpeOyeT BeJIeH s TOAPOOHOTO0 yUeTa sJIepHOro MaTepraa;

I/IH(l)OpMaLII/IIO OTHOCHUTECIIBHO HCXOJHOI'0 MaT€puala, KOTOpHﬁ €HIC HC JOCTHUT COCTaBa
W YUCTOTBI, KOTOPBIC ACIAIOT €ro MIPUroAHbIM IJid HM3TOTOBJICHUHA TOIIJIMBA WA
HU30TOITHOI'O 060I‘aH_ICHI/I$I, BKJIIFOYArOUIYIO:

a) KOJIMYECTBa, XUMHUUYECKUH COCTaB, HWCIIOJB30BAaHHUE VIIM MPEIIoiaraeMoe
WCIIONIF30BAaHUE TAKOTO MaTepHalia, HE3aBUCHUMO OT €ro SACPHOTO W
HesyIePHOTr0 UCIOJIL30BaHMS, I KAKIOTO MecTa HaxoxaeHus B Kabo-Bepre,
B KOTOPOM TaKOW MaTeprall IPUCYTCTBYET B KOJIMYECTBAX, IMPEBBIMIAIONIIX
JIECATh METPUYECKUX TOHH ypaHa M(UJIH) IBaII[aTh METPHIECKUX TOHH TOPHS,
a JuIs IPYTUX MECT HaX0XKICHUS C KOJIMYECTBaMU 0OJIee OJTHON METPHIECKON
TOHHBI — o01ee konudectBo i KaGo-Bepae B menom, eciou 310 o01Iee



vii)

viii)

b)

KOJIMYECTBO MPEBBIIACT JECSITh METPUUYECKHX TOHH ypaHa WIH JBaJlaTh
MeTpHYecKuX TOHH Topus. [IpenocraBnenue 3toii nHpopmanuu He Tpedyer
BeJICHUS TOAPOOHOT0 yueTa sIEPHOr0 MaTepuaa,

KOJINYECTBA, XUMUYECKU M COCTAB U MYHKT HA3HAYEHHU I KAXK 0N SKCITOPTHON
nocraBku u3 Kabo-Bepne Takoro martepuana il KOHKPETHBIX HESICPHBIX
1eneil B KOMMYECTBAX, MPEBbIIIAIONINX:

1) JIECSITh METPUUYECKHX TOHH ypaHa, WU A TOCIEHOBATENBHBIX
9KCMOPTHBIX MOCTaBOK ypaHa u3 Kabo-Bepme B omHo M TO *Xe
rocyJapcTBO, KaXAasd U3 KOTOPhIX MEHEE JIECSITH METPUUECKUX TOHH,
HO CyMMa KOTOPBIX [IPEBBILIAET IECATh METPUUYECKUX TOHH B T€UEHHE
rona;

2) JIBa/IllaTh METPUUYECKUX TOHH TOPHS, WIW IJIs MOCIEI0BATEIBHBIX
OKCMOPTHBIX MocTaBok Topust u3 Kabo-Bepne B omHo m To ke
rOCyIapcTBO, Kaxaas M3 KOTOPBIX MEHee IBaJIaTH METPHYECKUX
TOHH, HO CyMMa KOTOPBIX IIPEBBIILIAET ABAIIaTh METPUYECKHUX TOHH B
TEYEHUE ro/Ia;

KOJIM4ECTBA, XUMUUYECKU I COCTAaB, MECTO HaXOXAECHU S B HACTOsILIEE BpeMs U
HCIIOJIb30BaHMUE WM MPEANIONAraeMoe UCIOIb30BAHNE KK IO NMIIOPTHON
nocraBku B Kabo-Bepae Takoro martepuana mjisi KOHKPETHBIX HESACPHBIX
Lenell B KOIMYECTBAX, MPEBIIAIONINX !

1) JecsATb METPUYECKMX TOHH YpaHa, WJIM AJs IOCIEelI0BaTeNbHbIX
HMIIOPTHBIX MOCTaBOK ypaHa B KaGo-Bepne, kaxnas U3 KOTOpBIX
MEHEEe JECSITH METPUYECKHUX TOHH, HO CyMMa KOTOPBIX IPEBBIIIAET
JieCSITh METPUUECKUX TOHH B TEUEHUE r0J1a;

2) NBaALlaTh METPUUYECKUX TOHH TOPHS, WJU IJIs IOCIEeN0BaTEIbHBIX
HMIIOPTHBIX MOCTaBOK Topus B Kabo-Bepae, kaxnas M3 KOTOPBIX
MEHee IBa/IllaTh METPUYECKUX TOHH, HO CyMMa KOTOPBIX ITPEBBILIAET
JIBallaTh METPUUECKUX TOHH B TEUEHHUE IO,

Npyd TOM TMOHMMaHWM, YTO MpEJACTaBiieHHe WHGOPMAIMH O TaKOM MaTrepuae,
MpeTHa3HAYCHHOM JUTS HeSZICPHOTO MCIOJB30BaHMS, TIOCTE TOTO KaK OH JIOCTHTHET
OKOHYATEeNIbHON ()OPMBI CBOETO HESZICPHOTO MCIIOIb30BaHMs, HEe TpeOyeTcs;

a)

b)

uH(}OpMAIMIO OTHOCUTEIFHO KOJMYECTB, BHUJIOB HCIOJIB30BAHMUS U MECT
HaxOXACHUS SIIEPHOTO Marepuana, OCBOOOXKIEHHOIO OT TapaHTHH BO
ncnonHenue crarbu 36 CornamieHus o rapaHTHsX;

WHGPOPMAIINIO OTHOCUTEIBHO KOJIUYECTB (KOTOpas MOXKET HUMETh (opmy
OLICHOK) ¥ BHJIOB MCIIOJIb30BAHUS B KaKJIOM MECTE€ HaXOXKICHUS S/IEPHOTO
MaTepuaia, 0OCBOOOKAEHHOIO OT TapaHTHH BO McHoigHeHue ctatei 35 (b)
CornaieHus o rapaHTHsIX, HO ellle He HaXOAIIerocs B OKOHYaTeNbH 0l (hopme
JUISL HESIZIEPHOT'O MCIIOJIB30BaH UL, B KOJIMYECTBAX, TPEBBIIAIONINX YKa3aHHbBE
B crathe 36 CornameHus o rapanTusx. [IpenocraBienue 3Toi mHbopMayu
He TpeOyeT BeJeHH s TOAPOOHOT0 yUeTa sIEPHOT0 MaTeprana;

WHPOPMAIINIO OTHOCHUTEIIFHO MECTa HaXOXJEHUS WU JalbHeined o0paboTku
OTXOJIOB CpPEIHEro MM BBICOKOTO YPOBHSI aKTHBHOCTH, COJEPALIUX ILTyTOHHH,
BBICOKOOOOTAIIEHHBI ypaH WM ypaH-233, B OTHOLIEHUU KOTOPHIX MPUMEHEHHE
rapaHTHil ObUIO MpEeKpanieHo BO ucnodHeHue crate 11 Cornamienus o rapaHTHsX.



Jlns menu TaHHOTO MYHKTA «JIalbHEHIas 00padoTKa» HE BKIIFOUACT MEPEyIaKoBKY
OTXOJOB WMJIM WX JalbHelIlee KOHIUIMOHUPOBAHUE, HE IIpe/lycMaTpHBArOIlee
pa3aeneHus 3JIEMEHTOB, AJISI XpPaHECHUS WA 3aXOPOHEHUS;

CIIEAYIONIYI0  HMH(GOPMAIMIO OTHOCHUTEIBHO COTJIACOBAaHHOTO 00OpYyIOBaHUSA
U HEeA[epHOI 0 MaTepraia, epeuYnCICHHbIX B MpHioxkeHuu II:

a) M0 KaXJ0H 3KcmopTHOU mocTtaBke u3 Kabo-Bepae Takoro obopymoBaHus
U Marepuana: UJIeHTH(HUKALMSA, KOJIMYECTBO, MECTO IPEAIoIaracMoro
MCIOJIb30BAHMS B IOCYIapCTBE-IOyYaTesie ¥ JaTta MM B COOTBETCTBYIONIMX
Cllydasix OKuJaeMasi 1aTa 3KCIOPTHON IOCTaBKH;

b) MO0 KOHKPETHOMY 3ampocy ATeHTCTBa, monarBepxkaeHne Kabo-Bepme kak
HMIOPTUPYIOIIMM TOCYyIapCcTBOM HH(OPMAaIlMU OTHOCHUTEIBHO JKCIOPTa
Takoro oOopymoBanuss u Martepuana B Kabo-Bepne, mpenocrtaBiieHHOM
ATEHTCTBY JIPYTHM T'OCYIapCTBOM;

o0mie MmiaHbl Ha MPEACTOSIIUN JECATHIICTHUN TEPUOoJI, UMEIONINE OTHOIICHUE K
Pa3BUTHIO SIEPHOTO TOILUIMBHOTO IHUKJIA (BKJIIOYAs TIIAHUPYEMBIC OTHOCSIIUAECT K
SICPHOMY  TOIUTMBHOMY LHMKIY HAy4YHO-HCCIEJOBATEILCKUE W OMNBITHO-
KOHCTPYKTOPCKHE pPabOThl), KOTJa OHHM YTBEPKICHBI COOTBETCTBYIOIIUMU
KOMIIETeHTHBIMH OpraHamu B Kabo-Bepe.

Kabo-Bepae mputaraer Bce pasyMHBIE yCHUJIHS, C TEM 4YTOOBI MPENOCTaBHTH ATECHTCTBY
CIIEAYIONIYIO HH(POPMAIIHIO:

)

o01ree onucaHue U UH(GOPMAIIHIO, YKA3bIBAIOILY0 MECTO MTPOBEICHMS OTH OCSIIMXCA K
AEPHOMY  TOIUIMBHOMY IIMKIY HAy4YHO-HCCIEJOBATEIbCKUX U  OIBITHO-
KOHCTPYKTOPCKHX paboT, HE CBA3aHHBIX C SIEPHBIM MaTEpHAIOM, KOTOPBIE KOHKPETHO
OTHOCATCS K 000TaleHHI0, IepepaboTKe AEPHOro TOIINBA UITH K 00pabOTKe 0TXO/I0B
CpelHEro WM BBICOKOI'O YPOBHS AaKTUBHOCTH, COJEPKAIIMX ILIyTOHMH,
BBICOKOOOOTAICHHBIN ypaH WIM ypaH-233, ocymiecTBisieMbix Tae-imbo B Kabo-
Bepze, HO koTOpBIE He (PrHAHCHUPYIOTCS, HE MOIYYHIH KOHKPETHOTO pa3peieHUs W
He KoHTponupyrorcs Kabo-Bepae nnu He ocymectsiistorest o umenun KabGo-Bepze.
Jlnd 1enu JaHHOTO MyHKTa «00paboTKa» OTXOA0B CPEAHEro MM BBICOKOI'O YPOBHS
AKTHBHOCTH HE BKJIIOYACT IEPEYMaKOBKY OTXOAOB HMJIM MX KOHIWIIMOHWPOBAHHE,
He [IpeyCMaTPUBAIOLIEe Pa3AeIeHUs YIIEMEHTOB, Ul XPaHEHUS UIIM 3aXOPOHEHUs.

obllee oOmHUCaHUE JEATEIbHOCTM U CBEIEHUS O JIMLE WM OpraHu3aluH,
OCYILIECTBIISIIOINX TAKyI0 [JEATeIbHOCTh B ONPEAENEHHBIX ATCHTCTBOM MeCTax
HaXO0’KJEHHU I 3a IpeeIaMu IJIOLIA 1K1, KOTOPhIE, IO MHEHUIO AT€HTCTBA, MOTJIN Obl
(YHKIIMOHATBHO OBITh  CBSI3aHBI C  JIGATENBHOCTBIO HA OTOM  MJIOMIAJIKE.
[IpenocraBnenne Takoil MHGOPMaUK ABISETCS MPEIMETOM KOHKPETHOTO 3ampoca
ArentctBa. OHa NpeaocTaBiseTcs B KOHCYIbTAllMU ¢ ATEHTCTBOM M CBOEBPEMEHHO.

ITo 3ampocy ArentctBa Kabo-Bepse naetr yrouneHus Ui pa3bsACHEHYs 10001 WHPOpMaIHH,
MPEIOCTaBICHHOMN B COOTBETCTBHUHU C HACTOSIIEN CTAaThel, B TOU CTETIEHH, B KOTOPOI OHA MMEET
OTHOIIICHHE K 11T TapaHTH .

Cratbs 3

Kabo-Bepae mpenocraBisier AreHTcTBy B TeueHue 180 mHell mocie BCTYIUICHUS B CHIY
Hacrosmero [IpoTokona wHpopManuio, 0 KOTOpoit roBoputes B crathe 2.a.(1), (iii), (iv), (v),
(vi)(a), (vil) u (x) u B crarbe 2.b.(i).



Ka6o-Bepne mpenmocraBnsier AreHTCTBY A0 15 Mas Kaxzaoro roja OOHOBIICHHYIO
nHpopManmio, 0 KOTOPOH TOBOPHUTCA B MYHKTE a. BBIIIE, 3a IEPHOJ, OXBATHIBAIOIIMI
MpEeANIeCTBYIOMNH KalleHAapHbIi ToA. Eciin panee npenocraBieHHas HHGOpMAaIys 0CTanach
0e3 n3menenui, Kabo-Bepae ysenomiser 06 aTom.

Ka6o-Bepne mpemocraBnser AreHTCTBY A0 15Mas Kaxaoro rojga WHGOPMAIHIO,
ompejeneHHy0 B crarbe 2.a.(vi)(b) u (c), 3a meproj, OXBaThIBAIOIIUNA TTPE/IIECTB YOI
KaJICH IapHBII TOI.

Kabo-Bepae exekBapTalbHO MPENOCTaBIseT ATCHTCTBY HWH(OpMAIIMIO, ONpeNeICHHYIO
B cTathe 2.a.(ix)(a). Ota nHdopMaIus Mpea0CTaBIseTCs B TEUCHHE NIECTUACCATH JHEH MOCe
OKOHYAHHUS KaXJI0TO KBapTaa.

Kab6o-Bepae npemocraBiser ATeHTCTBY HH(pOPMAITHIO, ONIPEACICHHYIO B cTaThe 2.a.(Viii), 3a
180 mHeld 1o ocyuiecTBICHHS NanbHelIed oOpaboTkw, W 10 15 Mas kaxmoro roja
nHpOpMAIKI0 00 W3MEHEHHSIX MECT HaXOXKJCHHUS 3a TIEPUOJ, OXBATHIBAIOIIMI
MPEIIIECTBYIONU I KaJleH IapHbIN TOI,

KabGo-Bepae u ATreHTCTBO JOTOBapMBAlOTCSA O BPEMEHHM M YacTOTE IPEIOCTABICHHS
nH}opManmy, onpeaeeHHOMN B ctaTbe 2.a.(11).

Kabo-Bepae npenocrapisier AreHTCTBY WHGOPMAIIHIO, ONpeAcieHHYI0 B cTarhe 2.a.(ix)(b),
B TCUCHUE MIECTUICCATH JTHEH MMOCIIEe MOCTYIUICHUsI 3a1poca OT ATEHTCTBA.

I[OHOJIHI/ITE.JIBHI)IFI JOCTYII
Cratps 4

HH)Kecnez[onmee IPUMCHSACTCA B CBA3H C OCYIICCTBJICHHUEM HNOIMOJHHUTCIBHOTO IOCTYIIa B

COOTBETCTBHM CO cTaThell 5 HacTosuero [IpoTokona:

a.

ATEHTCTBO HE CTABUT LIEJI1 MEXaHUCTUYECKH WM CUCTEMAaTHUECKH TIPOBEPATH M H (HOpMALIUIO,
0 KOTOpOI TOBOPUTCS B CTaThe 2, OAHAKO ATEHTCTBO UMEET AOCTYI K:

1) m000My MECTy HaxXOXKJIEHHUs, O KOTOPOM TrOBOpHUTCS B cTathe S.a.(i) mium (ii), Ha
BBHIOOPDOYHOI OCHOBE C IIeNbI0 O0ecreueHus YBEPEHHOCTH B OTCYTCTBHU
He3asBJICHHBIX AIEPHOT0 MaTepuaa u IesTelIbHOCTY;

i1) JM000My MECTY HaXxOXICHHS, 0 KOTOPOM F'OBOPUTCS B CTaThe S5.b. MK C., B HESIX
pellleHrs] BOMPOca, CBS3aHHOTO C MPAaBHJIBHOCTBIO M TMONHOTOW WH(MOpMaIyy,
IPEOCTAaBJICHHOW BO MCHOJHEHHWE CTaTbl 2 WM B IENsAX YCTpaHEHUS
HECOOTBETCTBHSI, CBA3aHHOTO C 3TOH WH(OPMAITHEH;

i) M000My MeCTy HaXO0>KJIEHHUsI, 0 KOTOPOM I'OBOPHTCS B cTarhbe 5.a.(iii) B TOH CTereHy,
B KOTOPOH 3TO HEOOXO0MMO ATEHTCTBY JJIsl TOATBEP>KIEHMS ISl LIeTIed TapaHThii
3asBneHust KabGo-Bepie o craryce ycTaHOBKM WM MeCTa HAaxXOXKJICHHS BHE
YCTaHOBOK, IJie paHee OOBIYHO MCIONb30BANCA SACPHBIN MaTepual, Kak CHSTBHIX C

IKCILTyaTall iy,

1) 32 UCKITIOYEHUEM CITy4acB, YKa3aHHBIX B TyHKTE (ii) HUKe, ATEHTCTBO HaNpaBJisieT
Kabo-Bepne mpenBaputenbHOe yBeoMIIEHME O JOCTYyNE MO KpalHed mepe 3a
24 yaca;

i1) B OTHOIIICHWH JIOCTYTIA K JIIOOOMY MECTY Ha ILIOIAJIKE, KOTOPHIN 3aIpaniiBacTcs B

COYC€TaHUHU C MOCCHICHUAMHU IJId ITPOBEPKU I/IH(l)OpMaI_II/II/I O KOHCTPYKI MU UJIU C
HHCIICKOUAMH AJIA CIICH U AJIBbHBIX Heﬂeﬁ WM OOBLIYHEBIMU HHCIICKOWAMHA Ha JTOM



IJIOIIA/IKE, CPOK MTPEABAPUTEIIBHOT0 YBEIOMIICHHU S, €CTH ATEHTCTBO 00pamactes ¢
3ampocoM 00 OTOM, COCTaBJISIET, MO KpalHeW Mepe, JBa Yaca, OJHAKO B
HCKITIOYUTEITBHBIX 00CTOSITENILCTBAX, MOXKET COCTABUTH MEHEE JIBYX YaCOB;

c. MpeABapUTENbHOE YBEIOMIIEHUE HAMPABJIIETCS B MUCbMEHHOM BUJIE 1 B HEM KOHKPETHO
YKa3bIBAIOTCS IPUYMHBI JOCTYTA U ACSTEIBHOCTD, KOTOPasi JOJKHA OBITH OCYIIECTBIICHA BO
BPEMsI TAKOTO TOCTYTa;

d. B CIIy4ae BOIIPOCa NI HECOOTBETCTBHS AreHTCTBO npenocranisier Kabo-Bepae Bo3mMoxHOCTD
JIaTh pa3bSCHEHHE W CIIOCOOCTBOBATH PEHICHHIO ATOTO BOIPOCA MM YCTPAHEHUIO 3TOTO
HEcOOTBETCTBHS. Takas BO3MOXHOCTb Oy/JeT MPeJOCTaBIIATECSA O HAIPaBJICHUS 3aIpoca O
JIOCTYII€, €CIIM TOJIbKO ATEHTCTBO HE COYTET, YTO 3aJep)KKa B MPEIOCTABICHUH JOCTYIIa,
BO3MOXKHO, HaHECET ymepo 1, ¢ KOTOPO# 3ampainBaeTcs 3TOT A0cTyIl. B mobom ciydae
ATEHTCTBO He JeaeT KakKuX-JM0O BHIBOJIOB B OTHOIICHUH BOTIPOCA UIT HECOOTBETCTBUS JI0
Tex nop, noka Kabo-Bepne He Oyzet npenocraBiieHa Takas BO3MOYKHOCTB;

e. ecnu ¢ Kabo-Bepne He oCTUTHYTO HHON OTOBOPEHHOCTH, JOCTYI OCYIIECTBISETCS TOJIBKO B
00brYHOE pabouee BpeMs;

f. Kab6o-Bepae mMmeer npaBo Ha CONPOBOXACHHE HHCIEKTOPOB ATEHTCTBA BO BPEMs JIOCTYTIa
npencrasutensiMu  KaGo-Bepne mpu yciaoBuM, 4TO 3TO HE 3a[ep)KMBAET BBIITOJIHEHHUE
HWHCIIEKTOPaMHU CBOMX (DYHKIMHA MITK MHBIM 00pa30M He MPENsSTCTBYET 3TOMY.

Cratps 5
Kabo-Bepae npenocrapiisier ATeHTCTBY IOCTYTI K:
a. 1) JII000OMY MECTY Ha IJIOIIAJIKE;

ii) mo0oMy MeCTy HaxoxzaeHwus, ompenenenHomy KaGo-Bepme B coorBercTBHHE €O
crareeit 2.a.(v)—(viii);

i) 0001 CHSTOM € 3KCILIyaTalid YCTAaHOBKE WJIM CHSTOMY C 3KCIUTyaTallUH MECTy
Hax0XICHUsI BHE YCTaHOBOK, I'JIe paHee OOBIMHO HCIIONB30BAJICA SACPHBIA MaTepual;

b. JII000MY MECTy HaxoXKIeHu 1, onpenencHHoMy Kabo-Bepye B cooTBeTcTBHM cO cTaTheit 2.a.(1),
crareeii 2.a.(iv), crarbeit 2.a.(ix)(b) unm crarbeit 2.b., TOMUMO TeX, 0 KOTOPBIX TOBOPUTCS B
nyHkte a.(i) BbIIE, TPH ycIOBHH, 4To, ecnu KabGo-Bepme He uMeeT BO3MOXHOCTH
MpeaocTaBUTh Takod goctyn, KabGo-Bepme mnpunaraer Bce pa3yMmMHBIE YCHIIUS TS
He3aMeUIMTENbHOTO YAOBIETBOPEHHU S TpeOOBaHM i ATEHTCTBA C TOMOIIBIO HHBIX CPEJICTB;

c. T000MY MECTY HaxXOKJIeHH S, OTpe/ieIeHHOMY ATEHTCTBOM, TIOMHUMO TEX MECT HaX 0K ICHHS, O
KOTOPBIX TOBOPUTCS B MYHKTAax a. U b. BhIIIIe, B IENIX 0TOOpa MpoO OKpyKaroIe cpesl B
KOHKPETHOM MecTe HaXOXKICH U ITPH YCIOBUH, 4T0, eciii Kabo-Bep e He mMeeT BO3MOXKHOCTH
MpeaocTaBUTh Takod jgoctyn, KabGo-Bepme mnpunaraer Bce pa3yMHBIE YCHIIUS JJIs
He3aMe/UIMTENBHOTO YAOBJIETBOPEHHS! TpeOOBaHMI ATEHTCTBA B NPHJIEKAIIUX MeECTax
HaxXO0XAEHHU I MIIM C TIOMOLLBIO HHBIX CPENICTB.

Crartes 6

HpI/I OCYHICCTBJICHUHA CTaTb 5 ATEGHTCTBO MOJKET BBIIOJHAITH CICAYOmUE BHU/bI
JCATCIIBHOCTH

a. B OTHOIIIEHHUH JIOCTYyTa B COOTBETCTBHUH CO cTarbeil 5.a.(i) niu (iii): BU3yaibHoe HabJIoIeH e,
0TO0p NpoO OKPY’KAIOLIEH Cpe/ibl; UCIIO0JIB30BAHNUE YCTPOMCTB Ul OOHAPYKEHUS U M3MEpEHNs]
paauanuy; oneyaTbiBaHu e U IPUMEHEHH e JPYTUX UACH THGUIMPYIONINX U YKa3bIBAIOIINX Ha
BMEIIIATEIbCTBO YCTPOICTB, ONpeeNeHHBIX B JIOMOMTHUTENPHBIX OJI0KEHHSX; U TPUMEHEHNE



IPYTUX OOBEKTHBHBIX MEp, TEXHUUECKAs OCYIECTBUMOCTh KOTOPHIX OblIa MOJITBEPK/CHA U
HCIOJIb30BaHNE KOTOPBIX ObLIO coriacoBaHO COBETOM YHPAaBISIOMIMX (Janee WMEHYEeMbIM
«CoBet») 1 mocie KoHcynpTanuii Mmexxay Arearctsom u Kado-Bepae;

b. B OTHOIIICHHH JIOCTYITa B COOTBETCTBUH CO CTaThel 5.a.(i1): BU3yaIbHOE HAOJIOACHH €; TIOICUCT
YYETHBIX CIIMHHUI] SACPHOTO Marepuala, Hepa3pyllaloline U3MEpEeHUs U OTOOp Mpoo;
W CITOJIB30BaHME YCTPOUCTB Ui OOHAPYKCHUS M U3MEPEHUS palualiy; W3y9eHUE YIEeTHBIX
JOKYMEHTOB, KacaloINXCs KOJINYECTBA, TIPOMCXOXKACHNAS U pa3MEIIeHHs MaTepraa; 0Toop
npo0 OKpy)Karolled cpenbl; ¥ MPUMEHEHHE APYTMX OOBEKTUBHBIX MeEp, TEXHUYECKas
OCYIIIECTBUMOCTh KOTOPBHIX ObIa TIOATBEPXKJIEHA W HCIOJB30BaHUE KOTOPHIX OBLIO
cornacoBano COBETOM U MOCIIE KOHCYIbTaui Mexay ArenrctBom u Kabo-Bepze;

C. B OTHOIIEHHH JIOCTYIa B COOTBETCTBHH CO CTaThel 5.b.: BU3yaibHOe HaOM0IeH e; 0TOOP Mpod
OKPY>KaroIIeH CpeJibl; HCIOIB30BaHNE YCTPOUCTB I OOHAPYKEHUS U M3MEPEHHU ST paTHaLH;
M3y4YCHHE KacarOIINXCsl TapaHTUH ITPOM3BOICTBEHHBIX M OTIPY30YHBIX YYETHBIX TOKYMEHTOB;
U TpUMEHEHHUEe APYTuX OOBEKTUBHBIX MEp, TEXHHUYECKAs OCYIIECTBHMOCTh KOTOPBIX ObLIa
NOATBEPXK/ACHA M MCIIOJIB30BAaHUE KOTOPHIX ObUIO coriacoBaHo CoBETOM M IOCIe
KOHCYIbTallui Mexay ArenrctBoM 1 Kabo-Bepe;

d. B OTHOIICHHH JIOCTYyIIa B COOTBETCTBHH CO CTaThe 5.c.: 0TOOp mpol OKpyKaromiei cpeapl U B
cliydac, €ClIu pe3yJbTaTbhbl HE ITO3BOJIAIOT PCIIUTDL BONIPOC UJIKM YCTPAHHUTH HECOOTBETCTBUC B
MECTC HAXO0XACHH A, OIIPCACIICHHOM ATEHTCTBOM BO HCIIOJIHEHHE CTAThHU 5.C., M CIIOJIB3 OBaHHC
B 3TOM MeECT€ HaXOXJIEHHUS BU3YaJbHOTO HAONIOACHHS, YCTPOWCTB Uil OOHApyXeHUs U
HU3MEPCHUA painallui 1 IPUMCHCHHUC 110 COTJIACOBAHUIO MCK Y Ka60-Bepne 1 ATEHTCTBOM
IPYTUX OOBEKTUBHBIX MEP.

Crartps 7

a. Ilo mpocvbe Kabo-Bepae ArentctBo m KabGo-Bepme noroBapuBaioTcs B OTHOILIEHHH
perylImpyeMoro JocTyna B paMmkax Hacrosiuero IIpoTokona ¢ Ienbio IpefoTBpaIleHus
PACKpBITHSI YyBCTBHTEIIBHON C TOYKH 3PEHHUs SAECPHOrO PacCIpOCTpaHEHHs WHOOpMAIH,
BBIITOJIHEHUS TPeOOBaHM 1 0€30MACHOCTH WU (PM3MYECKON 3aLIUTHI WITH C IENTBI0 00CCIICUeH S
3al[UThl HAXOJSIICHCSs B YaCTHOW COOCTBEHHOCTH WJIM KOMMEPYECKH YyBCTBHTEIBHON
uHpopmaryy. Takue JOrOBOPEHHOCTH HE MPEMSTCTBYIOT ATEHTCTBY OCYILIECTBIISTH
JESATENIBHOCTb, KOTOpasi SIBJISICTCS HEOOXOAMMOW st  oOecredeHus yOeanTeTbHOM
YBEPEHHOCTH B OTCYTCTBHMU HE3asBJICHHBIX SIEPHOTO MaTepuaiga M JESATEIBHOCTH B
COOTBETCTBYIOIIEM MECTE HAaXOXICHHS, BKII0Yasi pEIICHHE JI000T0 BOIPOCa, OTHOCSIIETOC K
NPaBUIIBHOCTH M OJTHOTE WH()OPMAIIUH, O KOTOPOH TOBOPHUTCS B CTaThe 2, UIIHM YCTPAHCHHUE
HECOOTBETCTBU S, OTHOCSIIETOCS K 9TOH HH(OPMALIHH.

b. Kab6o-Bepae moxer npu mpenoctaBiceHHH WHGOPMAIMU, O KOTOPOl TOBOPUTCS B CTaThe 2,
nH(OpMUpPOBaTH ATEHTCTBO O MECTax Ha IUIOMIA/IKE U B MECTE HaXOKJICHHS, Ha KOTOPBIX
MOXET NPUMEHSATHCS PErYIHPYEMBIA JOCTYIL

C. Jo BcTymneHus B cuily Jro0bIX HEoOXoauMbIX JlomonHuTenbHBIX MojoxeHuii Kabo-Bepae
MOYKET MPUOETHYTh K PErYINPOBAHUIO JOCTYIA B COOTBETCTBUH C MOJIOKEHUSAMH MYHKTA a.
BBIIIIE.

Crarpa 8

Huuto B HactosmeMm [Iporokone He npenstcrByer Kabo-Bepae nmpenocraBisate ATeHTCTBY
JOCTYIl K MecTaM HaXOKJICHHS B JOIOJHEHHE K TEM, O KOTOPbIX TOBOPUTCS B CTaThsiX 5 U 9, wm
MPOCUTH ATEHTCTBO O MPOBEACHUH ACATEIBHOCTH IO MPOBEPKE B KOHKPETHOM MECTE HaXOK ICHUSL
ATEHTCTBO HE3aMeNJIUTENbHO MPUJIaraeT BCE pa3yMHBbIE YCUIIUS IS OCYIIECTBIIEHUS AEUCTBUNA B
COOTBETCTBUH C TAKOW MPOCKOOHA.



Cratps 9

Kabo-Bepne mpenoctaBnser ATreHTCTBY IOCTYNl K MECTaM HaXOXKICHHs, ONpereeHHbIM
ATEHTCTBOM JIsi 0TOOpa MPOO OKPYKAKOIICH Cpebl Ha OOMUPHON TEPPUTOPUH, TIPU YCIOBUH, UTO
eciu Kabo-Bepae He nMmeeT BO3MOXHOCTH IIPEJOCTaBUTh Takon gocty, To Kabo-Bepne npuiaraer
BCE pa3yMHBbIC YCUJHS Ui YAOBJIETBOPEHHS TpeOOBaHUN ATEHTCTBA B aIBTEPHATHBHBIX MECTaxX
HaXOXXJEHUs. ATEHTCTBO HE 3alpalliBaeT TaKOH JOCTYII 0 TeX MOp, MOKa 0TOOP MPpod OKpysKarommen
cpepl Ha OOIIMPHON TEPPUTOPUH U TIPOLIeTypHbIE MEPHI [UIS €ro MpoBeAeHus He 0100peHs! CoBeTtoM
W He MPOBeIeHbI KOHCYNBTalny Mexxay ArentctBoM u Kabo-Bepe.

Cratps 10

ArenTcrBo napopmupyer Kabo-Bepze o:

a. JIeSITETFHOCTH, OCYILIECTBIEHHOM B paMKax Hacrosiero [IpoTokona, Bkirouast AeITelbHOCTh
B OTHOIIICHWH JIOOBIX BOIPOCOB WM HECOOTBETCTBUI, KOTOpHIE ATEHTCTBO JOBEIO IO
ceenenus Kabo-Bepre, B mpenenax mIeCTHIECATH JHEH MOCe OCYIISCTBICHH S ATCHTCTBOM
9TOM JIeATEIIBbHOCTH

b. pe3yJbrarax JesTeIbHOCTH B OTHOIIEHUH JIFOOBIX BOIIPOCOB MJIM HECOOTBETCTBHM, KOTOPBIE
ATeHTCTBO JJ0Beo 10 cBeaeHus Kabo-Bepse, Mo Bo3MOKHOCTH CKOpee, HO B JIF000M CITydac B
Te4eHUE TPUALATH JAHEH MOCIIE MOIYYeHH I ATEHTCTBOM 3THX PE3YJIbTaTOB;

C. BBIBOJAAX, KOTOPBIE OHO CACIAJIO B PE3YyJIbTATC CBOCH JCATCIIBHOCTH B COOTBETCTBHU
C HAaCTOAINM HpOTOKOJ’IOM. Takue BBIBOABI ITPEAOCTABJIAIOTCA €KCTOAHO.

HABHAYEHUE UHCHEKTOPOB ATEHTCTBA
Crares 11

a. i) I'enepanbublil upekTop yBenomisier Kabo-Bepne 00 yrBepxaeniun CoBeTom J1000ro
JIOJDKHOCTHOTO JIUI1a ATEHTCTBA B KA4eCTBE MHCIIEKTopa 1o rapanTusM. Eciu Kabo-
Bepne He wusBemiaer ['eHepaibHOrO AWPEKTOPa O CBOEM OTKJIOHEHHH TaKOTO
JOJDKHOCTHOTO JIIIA KaKk WHCTIeKTopa uist KaGo-Bepze B TeueHne Tpex MecsIieB mocre
HIOJTyYCHHU Sl YBEIOMIICHHS 00 yTBep K IeHHU COBETOM, HHCIIEKTOP, O KOTOPOM TaKUM
obpazom yBenomiieHa Kabo-Bepae, cunrtaercs HazHauenHbIM B Kabo-Bepe.

i1) 'eHepanbHBI TUPEKTOP, NEWCTBYS B OTBET Ha mpockdy Kabo-Bepme wnm mo
COOCTBEHHOW MHHUIMATUBE, He3aMeLuTeNbHO UHpopmupyer Kabo-Bepae 06 oT3biBe
Ha3Ha4YeHHU s JII000r0 TOJKHOCTHOTO JIMIA B KadecTBe MHenekTopa uis Kabo-Bepae.

b. YBenoMieHne, 0 KOTOPOM TOBOPHUTCS B ITYHKTE a. BBIIIE, CUATaeTCs moydeHHbIM Kabo-Bepre
Yyepe3 ceMb JTHEH IMociie AaThl HampaBlieHus ATeHTCTBOM Takoro yBegomieHus Kabo-Bepae
3aKa3HON KOPPECHOHICHIUEH .

BU3bI
Cratps 12

KaGo-Bepze B TeueHme 0OHOTO MecsIia Mocie MOMyYeH s 3ampoca 00 3TOM, MPET0CTaBIISCT
yKa3aHHOMY B TaKOM 3ampoce Ha3HAYeHHOMY HHCIIEKTOPY COOTBETCTBYIOIIYI0 MHOTOKPATHYIO
BBE3/THYH/BBIC3THYIO U (MJTH) TPAH3UTHYIO BU3bI, KOTOPBIC TPEOYIOTCS /11 00ECIEUCHHS HH CITEKTOPY
BO3MOXXHOCTH Bbe3/la U IpeObIBaHMs Ha TeppuTopuu Kabo-Bepae B 1ensx BeIIOJHEHUS ero(ee)
¢byHukiuii. JIroObie 3ampolieHHbIe BU3bI ICHCTBUTEIBHBI B TEUCHHE HE MEHEE OJJHOTO roJla M B Cliy4ae
HE00XOIMMOCTH BO30OHOBIISIOTCS B TEUCHHE TTepHo/Ia Ha3HaYeH K HHCTeKkTopa B Kabo-Bepe.



JOINOJHUTEJIBHBIE ITOJIOXKEHU S
Crartps 13

B Ttex cmyuwasx, korma KaGo-Bepme mam AreHTCTBO yKa3bBalOT Ha HEOOXOJMMOCTh
onpeaenuTs B J{OMONMHUTENBHBIX OJOKEHUIX, KAKUM 00pa3oM ClieyeT MPUMEHSTh MEPBHL,
n3joxeHHble B HactosmeM [Ipotokone, Kabo-Bepae u ATeHTCTBO COTNIacOBBIBAIOT TaKue
JloTIoONHUTENBHBIC TTOJIOKEHUSI B TEUEHUE JIEBSHOCTa JHEW IOCie BCTYIUJIGHHUS B CHITy
Hactosimero I[lpoTokona wim, B Tex ciaydasx, KOrJa yKa3zaHHe Ha HE0OXOAWMOCTb TaKHX
JlonoMHUTENbHBIX MOJIOKEHUH TaeTCsl TOCTe BCTYILIEHU B CUITy HacTosero [IpoTokona, —
B T€UEHUE JIEBSIHOCTA JAHEH 110CIIe AaThl TAKOTO yKa3aHUs.

Jlo BcTymiieHUs B CHITy JTIOOBIX HEOOXOIUMBIX JlOMOJIHUTENBHBIX MOJIOKEHUH ATEHTCTBO
HMMeEET MPAaBO MPUMEHSTH MEPBI, U3II0KEHHBIE B HacTosAmeM [IpoTokoe.

CUCTEMBI CBSI31
Cratpa 14

Kab6o-Bepzae naer paspenienne ATeHTCTBY CBOOOHO HCITONB30BATh IS CITY>KEOHBIX Ielei
CHUCTEMBI CBsS3M MeXIy wuHcrnektopamu AreHTctBa B Kabo-Bepne u  LlenTpanbHbmMu
yupexxJaeHusiMu  AreHTcTBa wu(wnm) PermoHanbHbIMH OlOpo, BKIIIOYas TMepegady B
HEaBTOHOMHOM HJIM aBTOHOMHOM pPeXKHMMe HH(OPMAIINHU, IOCTYMAOMIEH OT YCTPOHCTB,
YCTaHOBJICHHBIX AT€HTCTBOM B LIEJISIX COXpaHEHUs U(WUJIn) HAOIIONEHUsI, MJIM U3MEPEHHs, U
oOecreunBaeT 3aluTy Takoi CBs3U. ATeHTCTBO nocie KoHcynpTauui ¢ Kabo-Bepae nmeer
MPaBO MCMOJIB30BaTh YCTAHOBIICHHBIE Ha MEXAYHAPOAHOM YPOBHE CHCTEMBI IPSIMOI CBSBH,
BKJIIOYAs CITYTHUKOBBIE CHCTEMBI U IPYTHE BUBI TAJIbHEN CBSI3H, HE HCTonb3yeMble B Kabo-
Bepne. 1o mpock6e Kabo-Bepne nim AreHTCTBa MOIPOOHOCTH, KACAIOIIHEC OCYIIIECTBIICHUSL
3TOr0 MYyHKTa B OTHOIIEHWH Mepeayd B HEAaBTOHOMHOM HWIIM aBTOHOMHOM pEXHMe
WHOpPMAIINH, TOCTYNAIOIIEH OT YCTaHOBJICHHBIX ATEHTCTBOM YCTPOMCTB COXpaHEeHUs U (HIIH)
HaOIIONCHUSI MJTM U3MEPEHNs, ONPEEISIOTCS B J{OTOTHUTEIBHBIX MO0 ECHHSX.

[Tpu ycraHOBIIEHUY CBSI3H H ITepeaade HHPOPMAIHH, KaK 3TO MPEIYCMaTPUBACTCS B TyHKTE a.
BBIIIIE, HAUIKANIMM O00pa3oM YYUTHIBACTCS HEOOXOAMMOCTh OOCCIICUCHHS 3alllHThI
HaXOJISIIEICS B YaCTHOW COOCTBEHHOCTH HJIM KOMMEPYECKH YyBCTBUTEIBHON MH(opMarmu
unu  To wHGOpPManMM O KOHCTPYKIWH, KoTopyro Kabo-Bepme cumtaer oco6o
YYBCTBUTEIBHOM.

3AILIUTA KOH@I/IJIEHI.[HAJILHOI?T HH®OPMAIIUU
Crartps 15

ATEHTCTBO MOIICPKUBAET CTPOTHIl pexuM oOecreueHUs 3PPEKTUBHON 3aIIUTHI OT
PacKpbhITUS KOMMEPYECKHX, TEXHOJIOTHYECKUX W TMPOMBIIUICHHBIX CEKPETOB W JPYyrod
KOH (puieHIHaNbHOM WH(POPMAITNHK, KOTOpas CTAHOBUTCS €My M3BECTHOM, BKIIIOYAsl TaKyIO
uH(popManuio, KoTopas CTaHOBUTCS M3BECTHOH ATEHTCTBY B XOJ€ OCYILIECTBICHHSI
Hacrosuero [Iporokouna.

PC)KI/IM, O KOTOpPOM T'OBOPUTCA B ITYHKTC d. BbIIIC, BKJIIOUACT, B YaCTHOCTH, ITOJIOKCHUS,
OTHOCAIIHECA K:

1) o0IMM NpPUHIMIAM H  CBA3aHHBIM C HUMH MepaM [0  OOpalleHHIO
¢ KOH (hu ieHHanpHOM nHpOpMAIHeH;



ii) YCIIOBHSIM HaliMa TIepCOHalla, KacalolmIMMCs  3allUuThl  KOH(UICHIIHATBHON
nHpopManny;

ii1) mpoiielypam B cilydae HapyIIeHUH UITH SIKOObI UMEBILIMX MECTO CITy4aeB HapyIlleHHs
KOH (pHICHITHATEHOCTH.

PexuM, o KOTOpOM TOBOpPHTCS B IYHKTEa. BBINIC, YTBEPKAACTCI M TEPHUOMIECKA
paccmarpuBaercs COBETOM.

IMPNJIOKEHUA
Cratps 16

[Ipunoxenus k HacrosmeMy [IpoTokomy SBISIOTCS €ro HEOThEMJIEMOW YacThIo.
3a UCKJIIOUEHUEM Lieleld BHECEHUS IOIPABOK B NMPUJIOKEHUs, TepMUH «IIpoTokom», Kak oH
ynoTtpeOIsieTcs B HacTosAIIeM JOKYMEHTe, 03HavyaeT [[poToKoI 1 PUII0KEH Usl, BMECTE B3SThIE.

B nepeuens BUAOB IEATENBHOCTH, YKA3aHHBIX B IPUJIOKEHHH [, M TepeyeHb 000py10BaHUS U
Marepuana, yka3aHHbBIX B mnpuioxeHuu [I, CoBeToM MOIryT BHOCHTBCA MOIPABKU IO
pekoMmeHanuu cozaanaoi CoBeToM pabodei TpyIibl 3KCIEPTOB OTKPHITOTO cocTaBa. JIrobas
Takasi IOMpaBKa BCTYIMAaeT B CHITY Yepe3 YeThIpe Mecsia mocie ee npuHsaTust CoBeToMm.

BCTYIIVIEHUE B CUJ1Y
Cratbs 17

Hacrosimuii mpoTokoJ BCTymaeT B CHJIy B JIeHb ModydeHust AreHTcTBOM 0T Kabo-Bepue
MHUCBMEHHOTO YBEIOMJIGHHS O TOM, 4YTO 3aKOHOJATENbHbIE W/HJIA KOHCTUTYIVOHHBIC
TpeboBanms Kabo-Bepze, HeoOXoauMble Tst BCTYIIJICHU S B CHITY, BBIITOJHEHBL.

Kab6o-Bepae moxer B nmo0oe BpeMs 0 TOro, Kak HacTosmui [[poTokon BCTynmuT B cuiy,
3asBUTh, 4T0 Kabo-Bepze Oyner mpumensTh HacTosmuil [IpoTokos Ha BpeMEHHON OCHOBE.

I'eHepanbHBIl JUPEKTOp HE3aMEUIUTENBHO WH(QOPMHUPYET BCE TOCYAapCTBA— HJICHBI
ATeHTCTBa 0 JII000M 3asBICHUH O TPHMEHEeHHH HacTosero [IpoTokosna Ha BpeMeHHOH OCHOBE
1 O €r0 BCTYINIEHUH B CHITY.

ONPEAEJEHUA

Crartps 18

M neneit nacrosuero [Ipotokona:

OTHOCSIIIIMECS K _SICPHOMY TOILUIMBHOMY IMKJIY HAay4YHO-HCCIEIOBATEILCKHE U OIBITHO-
KOHCTPYKTOPCKHE PA0OTHI 03HAYAIOT IESITENTbHOCT, KOTOPasi KOHKPETHO OTHOCHTCS K JTI000MY
acIeKTy pa3padOTKH MPOLIecca UITH CUCTEMBI JTF000T0 U3 CIIEAYIOMIETO:

- KOHBEPCHUU SIEPHOTO MaTepHaa,
- olboraieHus sAepHOro MaTepuana,
- M3TOTOBJICHHUS SIIEPHOTO TOTLIINBA,
- PEaKToOpOB,

- KPUTHUUYECKUX COOPOK,
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- nepepadoTKH SIEPHOTO TOILINBA,

- 00paboTKK (HE BKJIOYAs MEPEYNaKOBKM WM KOHIUIMOHUPOBAHHS, HE
MpeIyCMaTPUBAIOIIEr0 pa3feNicHUsl JJIEMEHTOB, JJsl XpaHEHUs WM
3aXOpOHEHMSI) OTXOJOB CPETHEro WM BBICOKOTO YPOBHSI aKTHBHOCIH,
coJiep KaluX MITyTOHUH, BBICOKOOOOTANIeHHBIN ypaH Wiv ypaH-233,

HO HE BKIIIOYAIOT JESITEIBHOCTh, OTHOCSIIYIOCS K TEOPETHYECKUM MM (PyHIaMEH TaTbHBIM
HAY4YHBIM UCCJICIOBAHUIM UM K HAYYHO-UCCIEIOBATEILCKUM U OIBITHO-KOHCTPYKTOPCKAM
pabotaM TO0  MPOMBIIIJICHHBIM  MPUMCHEHUSIM  PaIUOHU30TOINOB,  MEIUIIMHCKUM,
THUJIPOJIOTUYECKUM U CEIBCKOXO03SIMCTBEHHBIM MPUMEHEHUIM, U3YISHUIO MMOCTEACTBUI IS
37I0POBBS M OKPYXKAIOIIEH CPebl ¥ 0 yCOBEPIICHCTBOBAHUIO TEXHMYECKOTO 00CITYKMBaHNS,

IJIOIIAJKa O3HAyaeT TEePPUTOPUIO, TpaHULBI KOTOpoil ompeneneHsl KabGo-Bepne B
COOTBETCTBYIOIIEH MH(OPMALMK O KOHCTPYKIMH YCTAaHOBKH, BKJIIOYas OCTAaHOBJICHHYIO
YCTaHOBKY, a TAK)KE B COOTBETCTBYIOIIEH HH(POPMALIIU O MECTE HaX0XKACH U BHE YCTaHOBOK,
rae oOBIMHO MCIIOJIB3YETCS SIEPHBIA MaTepHuall, BKJI0Yasi 3aKphITO€ MECTO HAXOXK/ICHHUS BHE
YCTaHOBOK, TJIe paHee HCIOJIb30BAICS SJICPHBIA MaTepuan (KOTOpbIE OTPaHHYHUBAIOTCH
MeCTaMH HaXOXJAEHUs, TJIe HMEIOTCSA TOpIIre KaMephl WIM OCYIIECTBIISUIACH JAEATEIbHOCTb,
CBsI3aHHAsI C KOHBEpCHEW, 0OOramieHueM, U3TOTOBJICHUEM WM MHepepabOTKON TOIJINBA).
[Inomnragka BKITIOUAET TakyKe BCe OOBEKTHI, COBMECTHO Pa3MEIlEHHBIE C YITOMSHYTHIMU BBIIIE
YCTAaHOBKOW WJIM MECTOM HAaxOXJCHHS, C 1EeIbl0 MPEAOCTaBICHUS WM HMCIOJIb30BaHUS
CYIIECTBEHHBIX CPEJICTB OO0ECHEUeHHUs, BKIIOUAs: TOpsdHe Kamepsl st 00paboTKu
00JIy4eHHBIX MaTeprajoB, HE COEPKAIINX SIAEPHbI MaTepral; yCTaHOBKH IJisi 00paOdOTKH,
XpaHEeHUs W 3aXOpOHEHHUs OTXOJI0B, a TaKXKe 3J[aHHSs, CBS3aHHBIE C COTJIACOBAHHON
JeSITeNIbHOCTRIO, onpeeicHHoi Kabo-Bepse B cooTBeTCTBHY CO cTaThei 2.a.(1v) BHIIIIE;

CHSTAsl C DKCILIYaTallMHM YCTAHOBKA WJIM CHSTOE C JKCIIyaTallMd MECTO HaxXxOXKJICHUS BHE
YCTAaHOBOK 03HAYAIOT OOBEKT WIJIM MECTO HaXOXJEHUS, Ha KOTOPHIX JTEMOHTHUPOBAHBI WIH
CleNaHbl HEMPHUT'OJHBIMU K JKCILTyaTallMHd OCTAaBIIMECSd KOHCTPYKIIMU U 00OpPYIOBaHME,
BaKHBIC il ee(ero) MCIOJIb30BaHMs, TaK YTO OHA(OHO) HE WCHOJB3YETCS JIIS XpaHCHUsI
STIEPHOTO MaTepralla W He MOXKET Jajiee HCIOJIh30BaThCSA JUIS OOpaIeHus ¢ SAepHBIM
MaTepuanoM, ero 00pabOTKH MIIH UCIIOIb30BaH 1S,

OCTAaHOBJICHHAs YCTAHOBKA HJIM 3aKPbITOC MCCTO HaXOXJICHHUA BHC YCTAHOBOK O3Hadaror
0OBEKT HJIU MECTO HaxXO0XACHU, SKCILTyaTallus KOTOPBIX ITPEKpall€Ha U U3 KOTOPBIX U3BAT
ﬂI[GpHB]fI Mar€purajl, HO KOTOPBIC HE CHATHI C OKCILIyaTalhuu,

BBICOKOOOOTalllEHHBIA ypaH o3HavyaeT ypaH ¢ oboramenuem 20% WU BBIIIE MO W30TOMY
ypana-235;

0T0Op Mpob OKpYIKaKoIIel cpellbl B KOHKPETHOM MECTE HaX0XJICHHUsI 03HadaeT oTOop mpod
OKpYKaroliei cpeapl (HampuMep, BO3IyXa, BOJbI, PACTUTCIBHOCTH, MOYBBI, 3arPA3HCHHUI) B
onpeaeIeHHOM AT€HTCTBOM MECTe HaXOXKICHHSA U HEMOCPEACTBEHHOM OIM30CTH OT HEro ¢
I[ENbI0 CONCHCTBUS ATEHTCTBY B IOJTOTOBKE BBIBOJIOB 00 OTCYTCTBHH HE3asBJICHHBIX
STCPHOTO MaTepHaNIa UK SIEPHOMN IEATENBHOCTH B 3TOM ONPEICIICHHOM MECTE HaX O3KIICHUST;

0TOOp Tp0o06 OKpYXKAIOMIeH Cpeabl Ha OOMMPHOW TEPPUTOPHUH O3HA4YAeT OTOOp Mpod
OKpYJKaroleil cpenbl (HampuMep, BO3AyXa, BOJIbI, pPAaCTUTEIILHOCTH, TOYBBI, 3arPsi3HCHUN) B
psne ompeleNeHHbIX ATEHTCTBOM MECT HAXOXJICHUS C IIENBI0 COJICHCTBUS ATEHTCTBY B
MTOJITOTOBKE BEIBOJIOB 00 OTCYTCTBHHU HE3asABICHHBIX SICPHOTO MaTepHalia WM SICpPHON
JICSATEIBHOCTH Ha OOIIMPHOM TEPPUTOPHH;
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SITICPHBIA MaTepUaJ COTJIaCHO OIPECIICHHIO, JaHHOMY B CTaThe XX Y cTaBa, 03HadaeT JIF00H
HMCXONHBI MaTepuaj WIW JI000H creluaibHbIi paculensiomuiics Marepran. TepMuH
WMCXOIHBIN MaTepHal He JODKEH TOJIKOBAThCA MPUMEHHUTENBHO K PYyIe UM OTXO0JIaM PYIbL
JIroboe ompenenenue, nanaoe COBETOM B COOTBETCTBHU cO cTaThell XX YcraBa ATeHTCTBa
MocJje BCTYIJIEHUA B CUJy HacTosiero IIpoTokona, KOTopoe pacnpseT CHUCOK MaTepralioB,
CUHUTAIOIINXCSA MCXOTHBIM FIIH CHEUHAIBHBIM PACIENIISIOMIMCS MaTepruaaoM, BCTYMaeT B
cuiy B paMkax Hacrosmiero [IpoTokona Toneko nocine npunstus Ka6o-Bepae;

YCTaHOBKA O3HA4YaCT:

1) pEeaKTop, KPUTHUUYECKYIO COOpKY, 3aBOJ] MO KOHBEPCHUH, 3aBOJ] MO H3TOTOBIICHHIO,
nepepadaThIBAIOIYI0 YCTaHOBKY, YCTQHOBKY [UIS pa3JIeNICHHs] H30TONOB MM
OTIENBbHOE XPaHUITUIIE; UITH

ii) J000€ MECTO HaXOXKACHWS, Tle OOBIYHO HCIIOJB3YETCS SIEPHBI MaTrepual B
KOJINYECTBAX, MPEBBIIIAIONINX OJUH 3P ()EKTUBHBINA KUIOTPaMM;

MECTO HaXO0KJIEHHUSI BHE YCTAHOBOK O3HAYAET JIF0OOW 00OBEKT MJIH JIF000€ MECTO HAXOK ICHIS,
KOTOpBIE HE SIBJISIOTCS YCTAaHOBKOMW, W TJ¢ OOBIYHO KCITOJB3YETCS SACPHBIA MaTepual B
KOJMYECTBaX, PaBHBIX OAHOMY 3(h(HEKTHBHOMY KHIOIPaMMYy WJIH MEHEE.
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COBEPIIEHO B Bene 28 wutons 2005 roga B ABYX ASK3EMILIApax Ha aHTIUMHUCKOM U

(paHIy3CKOM SI3BIKaX.

3a PECITYBJIUKY KABO-BEPJIE:

(IMoamuce)

BuxkTtop bopxui
MuHUCTp MHOCTPaHHBIX A€, COTPYIHUYECTBA
Y 10 AenaM OOIIHNH

13

3a MEJXIVHAPOJIHOE ATEHTCTBO
10 ATOMHOU DHEPT UU:

(IMoamuce)

I'-1 Moxamen Dnbbapaneit
I'eHepanbHBIA JUPEKTOP



iii)

vi)

vii)

viii)

MMPUJIOXEHMUE 1

HNEPEYEHBb BUAOB AEATEJIBHOCTU, O KOTOPBIX TOBOPUTCA
B CTATBE 2.a.(iv) HACTOALIEI'O ITIPOTOKOJIA

HzroTtoBneHne poTOpHBIX TPYO A5t EHTPU QYT KT COOPKa T'a30BbIX [EHTPH(YT.

PoTopHbie TpyOBI A1 IEHTPU (YT 03HAYAIOT TOHKOCTCHHBIC I{UJTUH/IPHI, OMTUCAHUE KOTOPBIX
npuBeacHo B pazaeine 5.1.1(b) npunoxxenus 1.

l'a3oBbIe HeHTpU (YT 03HAYAIOT EHTPU(YTH, OMICaHNE KOTOPBIX MPUBEIEHO BO BBOHOM
3aMevaHuu K pazaeny 5.1 mpunoxerus 1.

UzroroBnenue nuddy3noHHbIX 0apbepoB.

Huddy3nonnsie Oapbepbl 03HA4YAOT TOHKHE MOPUCTBIE (HUIBTPHL, OMHCAHHE KOTOPBIX
npuBeaeHo B pazzaene 5.3.1(a) npunoxxenus 1.

N3rorosieHue niam cOoOpka CUCTEM, HCIIOJB3YIOIINX JIa3€ephl.

CucTeMBl, WCHOJB3YIOMHE Ja3€phbl, O3HAYAIOT CHCTEMBI, BKIIOYAIOIIHE TE IPEIMETHL
OMHMCaHue KOTOPBIX MPUBEACHO B pazjeine 5.7 mpwioxenus I1.

N3rorosienue niam cO0pKa 3MEKTPOMArHUTHBIX CETTapaTopOB H30TOMOB.

DIEeKTPOMAarHUTHbIE ceNapaTopbl H30TONOB 03HAYAIOT T€ IIPEIMETHI, O KOTOPBIX TOBOPUTCA B
pazzene 5.9.1 npunoxenus Il 1 KoTopele cogepkar MCTOYHUKH HOHOB, OIMMCAHHUE KOTOPBIX
MpUBEACHO B pazjeine 5.9.1(a) npunoxenus 1.

W3rorosienune niam c60pka KOJIOHH MM IKCTPAKITHOHHOTO 000PYI0BAH M.

KonoHHBI 1H KCTPAKIIMOHHOE 000PYI0OBAHHE 03HAYAOT T€ MPEAMETHI, O CAaHUE KOTOPBIX
NPUBENCHO B pa3naenax 5.6.1, 5.6.2,5.6.3,5.6.5, 5.6.6,5.6.7 u 5.6.8 npunoxenus II.

H3roToBieHne pa3AeaMTENbHBIX COIENT WM BUXPEBBIX TPYOOK I a’pOJdHaAMUYECKOro
oOorareHus.

PazpenuTenbHble conja WJIM BUXPEBBIE TPYOKM JJIsl a3pOAMHAMMYECKOTO OOOTalICHUSI
03HAYaloT pa3JeNuTeNIbHbIe COMIa U BHUXPEBbIE TPYOKH, OMUCAaHUE KOTOPHIX IMPHBENCHO
COOTBETCTBEHHO B pazaenax 5.5.1u 5.5.2 npunoxenus I1.

UzroTtoBnenue nim cOopka CCTEM reHepalui YPaHOBOM MIa3MBbl.

CucreMbl TeHepalry YPaHOBOW IJIa3Mbl O3HAYAIOT CHUCTEMbI AJsl TE€HEpalUH YPaHOBOH
I1JIa3MBbl, ONTMCaHWE KOTOPBIX MPUBEJIEHO B pa3nene 5.8.3 mpuioxenusd 1.

N3rorosiieHNE IUPKOHUEBBIX TPYO.

LupkoHueBble TPyObl O3HA4YAIOT TPYOBI, OMHCAaHUE KOTOPHIX HPHUBEICHO B paszaene 1.6
npunoxenus 1.




xi)

xii)

xiii)

Xiv)

XV)

HpOI/ISBO,Z[CTBO WJIY IIOBBIIICHHE KaUeCTBa TSDKEJION BOIbBI HJIN ,I[eﬁTepPIﬂ.

Tspkenas BoJIa MK ISHTEpU I 03HAYAIOT ICH TEPUiA, TSHKEIY0 BOLY (OKCHI ISHTEpHsT) U JTH000S
IpYyroe COeIUHEHHE NeHTepus, B KOTOPOM OTHOIICHHE YHCIIa aTOMOB JEHTEpUs K YHCIy
aromMoB Bojopoza npessimaet 1:5000.

UsrortoBnenue rpadura simepHOil YUCTOTHI

I'padut smepHOM YMCTOTHI O3HAYaeT I'padHT, YPOBEHb YHCTOTHl KOTOPOTO BBINIE, YEM
5 MUJUTHOHHBIX YacTeil 60pHOTo SKBUBAICHTA,  MJIOTHOCTH mpeBbimaet 1,50 r/cm?>.

HzroTtoBneHne KOHTEHHEPOB J1J1s1 00JTy4EHHOTO TOIIJINBA.

KonTeiinep uisg 00Iy4eHHOTO TOIIMBA 03HAYaeT EMKOCTh JIJIsl IEPEBO3KH M/WITH XPaHCHUS
O0JIy4eHHOTO TOILJIMBA, OOECIEUMBAIOUIYI0 XHMHUYECKYIO, TEIUIOBYIO U PaJHallMOHHYIO
3aIINTYy, a TAK)KE OTBOJ TEIJIa Paciiaa BO BpeMs IEpEMEIIEHHU I, TEPEBO3KH U XPAHECHUSL.

H3roroBnenue PCAKTOPHLIX YIIPABJHAOIIUX CTep)KHeﬁ.

PeaKTODHBIe YIOPABJIAOMNEC CTCPKHU O03HAYAKOT CTCPKHU, OITMCAHUEC KOTOPBIX MPUBCICHO B
paznene 1.4 mpunoxenns I1.

NzroroBneHne 6€30MacHBIX ¢ TOYKU 3pSHUS KPUTUIHOCTH OaKOB U PE3€PBYapOB.

be3omacHble ¢ TOYKM 3pEHHS] KPUTHUYHOCTH 0aKd M_pe3epByapbl 03HAYAIOT T€ MPEAMETH
oMM CcaHNe KOTOPBIX MPUBENIEHO B pa3nenax 3.2 u 3.4 mpunoxxerus 1.

UzroTtoBnenue MayH At pyOKH 00JIy4e€HHBIX TOIIMBHBIX 3JIEMEHTOB.

MamwuHbl Uit pyOKM OOJYYEHHBIX TOILIMBHBIX JJIEMEHTOB O3HAYAIOT OO0OpYIOBaHMUE,
OMHCaHuE KOTOPOTO MpuBeaeHO B paznene 3.1 npunoxenus 1.

CoopyxeHue ropsanux Kamep.

lopsiyrie _KaMepbl O3HAYalOT KaMepy WM COEAWHEHHBIE MEXAY co00i KaMepbl OOImM
00beMOM He MeHee 6 M3, CHaO)KEHHBIC 3aIUTON, PAaBHOW HJIM MPEBBIIAONICH YKBUBAICHT
0,5M OeroHa MIOTHOCTBIO 3,2 r/cM? MK OoJiee, YKOMILIEKTOBaHHBIE 000PYIOBaHUEM IS
MPOBEACHU S OTIepalHii C HCIOIB30BAHNUEM JIMCTAaHIIMOHHOTO Y PABICHHU .




[NPMJIOXXEHMUE 11

HEPEYEHb COI'NTACOBAHHOI'O OBOPY IOBAHN 1 HEAZJTEPHOI'O MATEPHAJIA IJIA
OTYETHOCTHU Ob OKCIIOPTE 1 UMIIOPTE B COOTBETCTBHU CO CTATBEMU 2.a.(ix)

1.1.

1.2.

PeakTopbl 1 peakTopHOe 000py10BaHUE
KoMnuieKTHbIE si/iepHbIE PeaKTOPbI

SAnepHble  peakTOphl, CIOCOOHBIE  paboTaTh B PEeXHUME  KOHTPOIHUPYEMOU
CaMONIOJACPKUBAIOIICICA NEMMHON peakluu NEJICHUs, WCKII0Yas PEaKTOpbl HYJIEBOM
MOITHOCTH, KOTOPBIE ONTPEAEIIIOTCS KaK pEaKTOPBI C TPOEKTHBIM MAKCUMAJIbHBIM YPOBHEM
MPOU3BOCTBA IIYyTOHUSA, HE NpeBbinatomuM 100 rpaMMoB B rof.

[MOACHUTEJIBHOE 3AMEYAHUE

«SlnepHBI peakTOop» B OCHOBHOM BKIIIOYAET Y3Jbl, HAXOIAIIMECS BHYTPH KOpITyca
peakTopa HIJIM HEMOCPEJCTBEHHO NMPHUMBIKAIONINE K HeMy, 00OpyJOoBaHUE, KOTOpOe
KOHTPOJHMPYET YPOBEHb MOIIHOCTH B AKTHBHOM 30HE, U KOMITOHEHTBI, KOTOPbIE OOBIYHO
coJiepKaT TEeIJIOHOCUTEIb [1EPBOro KOHTYpa akTUBHOM 30HBI PEAKTOpa, UM BCTYIAKT C
HHUM B HENOCPEACTBEHHBIN KOHTAKT UJIM YTIPABIISIIOT MIM.

He npennonaraercs nckiroueHUe PeakTOPOB, KOTOPBIE HAIEKAITUM 00pa3oM MOTIIH Obl
MOJABEPTHYTHCSA MOAU(HUKAIIUH JUTsI TTPOM3BOCTBA 3HAYMTEIIEHO OOJIBIIETO KOJIUYESCTBA,
yeM 100 rpaMMoB IUJIyTOHHUS B TOJ. PeakTopbl, mpeaHa3zHauyCHHBIC JUIS JUTUTEIHHON
JKCILTyaTallid Ha 3HAYUTENbHBIX YPOBHSX MOIIHOCTH, HE3aBHUCHUMO OT CTEMEHU HX
BO3MOXHOCTEH MPOU3BOJICTBA MIYTOHUS, HE pACCMAaTPUBAIOTCS KaK «PEAKTOPhI HYJICBOU
MOIITHOCTH.

PeakTopHble KOpPIMyca BHICOKOIO TaBJIEHUS

Merannnyeckue Kopryca B cOOpe WM UX OCHOBHBIE YAaCTH 3aBOACKOI'O M3TOTOBJICHUS,
KOTOpbIE CIEUATIBHO MpPEJHA3HAUYEHBl MM MOATOTOBJIEHBI JUIsI pa3MEIIeHUs B HUX
AaKTUBHOM 30HBI SIIEPHBIX PEAKTOPOB, KaK OHM omIpelesieHbl B MyHKTe 1.1. Bbile, u
CocOOHBIE BRIIEP)KUBATH padoUee JaBICHHE TEIJIOHOCUTENSI IIEPBOT0 KOHTYpa.

[NOACHUTEJIBHOE 3AMEYAHUE

BCpXHSISI IJINTAa KOPITyCa BBICOKOT'O AAaBJICHUA PCAKTOPAa OXBATBLIBACTCA ITYHKTOM 1.2 xak
OCHOBHas1, 3aBOJCKOI'O U3IOTOBJICHM:, YaCThb KOPITyCa BBICOKOIO JaBJICHHA.

BHyTpenHue yacTu peakTopa (Hanpumep, NoANep KUBArOLIIe KOJIOHHBI M IJIMThI aK TUBHON
30HBI U Ipyrve BHYTPEHHHE YaCTH KOPITyca, HAMPAaBJISIOIIKE TPYObI AJIsl PEryIHpPYyIOMHIX
CTEpXKHEH, TENJIOBbIE SKpaHbl, IEPErOPOJKH, TPyOHBIE pEHIeTKH AaKTUBHOH 3OHBI,
njactuHel Juddy3opa W T.A.) OOBMHO TMOCTaBISIOTCS TOCTaBIIMKOM PEaKkTopa.
B HekoTOpBIX cityyasix onpeeseHHble BHYTPEHHUE ONTOPHbIE KOMIIOHEH Thl BKIIIOYAIOTCA B
M3TOTOBJICHHE KOPIyCa BBICOKOT'O NABJEHHUS. OTH NPEIMETHI SBIISIOTCA JOCTATOYHO
BOXHBIMH C TOYKH 3peHUs 0e30MacHOCTH M HaJEeKHOCTH DKCIITyaTallid PEeakTOpOB
(1 cnemoBaTenbHO, € TOYKHM 3PEHHS TapaHTHUHHBIX 00SA3aTENBbCTB M OTBETCTBEHHOCTH
IOCTAaBIIMKA PEAKTOpa), YTOOBl MX IOCTaBKa BHE PaMOK OCHOBHOT'O COIJIAIIEHUS O
IIOCTaBKE CaMOI'0 peaKTopa He cTajia Obl 00bIMHOM MpakTUKOH. [losToMy, XOTs OTAETBHAS
MOCTaBKa dTHX YHUKAIBbHBIX, CIIEIM ATBHO ITPEJHA3HAUYEHHBIX U II0JITOTOBICHHBIX, BAYKHBIX,
KPYIHBIX U JOPOTOCTOSIIMX MPEIMETOB He 00s3aTelbHO OyJeT paccMaTpUBATBhCS Kak
BBINAAAIOIIAs U3 chepbl UHTEPECOB, TAKON CTOCOO MOCTABKU CUUTACTCS] MAJIOBEPOSITHBIM.



1.3.

1.4.

1.5.

1.6.

1.7.

2.1.

ManmmHbl 101 3arpy3KH U BBITPY3KH PeaKTOPHOI0 TOIJIMBA

Manunynaropaoe 000pynoBaHue, ClIENUATIBHO MPEAHa3HAYCHHOE HIIM 10T OTOBJICHHOE
JUTSL 3arpy3KHW WM W3BIICUCHUS TOIJIMBA U3 SIEPHBIX PEAKTOPOB, KaK OHU OMPE/ICIICHBI B
nyHkre 1.1. Bplle, KOTOPOE MOXKET MCIOJIb30BaThCs, KOTJa PEakTop HaXOMUTCS IOA
Harpy3koi, uaM o00JamaeT  TEeXHUYECKMMHM BO3MOXHOCTSAMHM JUIL  TOYHOIO
MO3ULMOHUPOBAHUA WJM  OPHUEHTHUPOBAHHS, MO3BOJSIOMIMMH  IPOBOJUTH  HA
OCTAaHOBJIEHHOM PEAKTOpE CIOXHBIE pabOThl MO Ieperpys3ke TOIIMBA, IPU KOTOPBIX
0OBIYHO HEBO3MOKHBI HETTOCPEICTBEHHOE HAOIIOICHHE UM MTPSIMOM TOCTYT K TOIUIMBY.

PeakTopHbIe ypaB jsiolMe CTePKHU

Crep)xHH, CHENUaIbHO NpEeNHA3HAYEHHbIE WU TOJTOTOBJIEHHBIE I YIIPaBJICHUS
CKOPOCTBIO peakLMH B AAEPHBIX pEaKTOpax, KaKk OHU ONpeeseHbl B MyHKTe 1.1. Bpite.

[NOACHUTEJIBHOE 3AMEYAHUE

Croma Xe BKIJIIOYAIOTCS, MOMHUMO YacTH, IOIJIOMIAIONIE HEHTPOHBI, €€ OINOpHbEE U
IIO/IBECHbIE KOHCTPYKIIUH, €CJIM ITOCTABKa IPOU3BOAUTCS pa3eibHO.

PeaKTOPHLIe prﬁbl BBICOKOTI0 1aBJICHUA

TpyObl, KOTOpBIE CHIEUATBHO MPEHA3HAYCHBI WIIM TIOATOTOBIICHBI TS pa3MEIIeHUS B HUX
TOIIJIMBHBIX 3JIEMEHTOB M TEIUIOHOCUTENS IMEPBOTO KOHTYpa B peaKkTopax, KaK OHHU
ompezaeneHsl B myHkTe 1.1. Bpme, mpu pabodem naBjieHHH, npesbimaromeM 5,1 Mlla
(740 dpyHT/KB. AIO¥M).

LupxonueBbie TPYObI

TpyOsl unu cOopku TpyO W3 METALNTUYECKOTO MUPKOHHS MIIM €r0 CILIABOB, IO BECY
npessraromue S00 Kr B TeueHne JIF000T0 12-MecSIHOTO Mepro/ia, KOTOPHIE CIEI[HAIBHO
MpeqHa3sHa4YeHbl WJIM TOATOTOBIICHBI JUIS HCIIOJNB30BaHUS B pEaKTOpax, Kak OHH
orpeziesicHbl B TyHKTE 1.1. BBIIIE, U B KOTOPHIX OTHOIICHUE MO Becy Ta(HMS K 11 PKOHHUIO
Menb1ie yem 1:500.

Hacocb1 NEPBOro KOHTypa TENJIOHOCUTEJISA

Hacocpl, cnenuanbHO NpeqHa3HAYEHHBbIE WM IOATOTOBJIEHHBIE AJIS IOJEpXKaHUS
I PKYJIALUY TETUIOHOCUTENS IEPBOT0 KOHTYpa AAEPHBIX PEAKTOPOB, KaK OHU OIIPEEIICHBI
B myHKTe 1.1. BBIIIIE.

[NOACHUTEJIBHOE 3AMEYAHUE

CrenmaiabHO TIpeTHA3HAYCHHBIE MJTH TTOATOTOBICHHBIE HACOCH MOTYT BKJIFOUATh CIIOKHBIE,
YIJIOTHEHHBIE VI MHOTOKPATHO YILIOTHEHHBIC CHCTEMBI [Tl TIPEAOTBPAIICHUS YTSUKU
TEIJIOHOCHUTENIS TEPBOr0 KOHTYpa, TEPMETHYHBIC HACOChI M HACOChl C CHCTEMaMu
WHEpIUaTbHON MacChl. DTO ONpe/elieHue KacaeTcsi HacOCOB, aTTECTOBAHHBIX O KJIaccy
NC-1 unm 5KBUBaJIEHTHBIM CTaHJapTaM.

HesinepHble MaTepuaibl AJIs1 PEaKTOPOB
HeiiTepuii u Tsixe1ast BOAA

Hetitepuii, Tspkenas Bona (OKUCh JeiiTepus) U Jqro0oe Apyroe coeqMHEHUE IeHTepus, B
KOTOpOM OTHOIIIEHHE JieiiTepusi K aromMaMm Bojaopoda nmpesbimaer 1:5000,
npenHa3HauYeHHbIE IJIs1 MCIOJIb30BAHMS B SAACPHBIX PEAKTOPAX, KaK OHHM OIPEICIICHBI B
nyHkTe 1.1. BBIIE, B KOIMYECTBaX, MpeBbimaronux 200 KT aTOMOB ACHTEpH s 71 JTFO00H
OJTHOM CTpaHBI-IIOyYaTels B TeUSHHE JII000r0 12-MecsuHoro nepuona.
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2.2,

SAnepHo-4ncTHIA rpaduT

I'paduTt, uMeromuii cTeneHb YUCTOTHl BBIIIE S-MHJITTMOHHBIX OOPHOTO SKBUBAJICHTA, C
IUIOTHOCTBIO Oostbine ueM 1,50 r/cm?, mpeqHa3HaYeHHBIN U1 CTIOJIB30BAHUS B SIIEPHBIX
peakTopax, Kak OHU ONpENeeHBl B MyHKTe 1.1 BhIIe, B KOJIMYECTBAX, MPEBBIIIAFOMIMX
3x10* kr (30 MeTpHuYeCKHX TOHH) Ui JIF0O0OH OJHOHM CTpaHBI-MOJy4YaTeIsl B TCUCHHE
m000ro 12-MecsiMHOTO TIepHo/Ia.

[NPUMEYAHUE

s ueneil 3KCIMOPTHOTO KOHTPOJISI HPABUTENBCTBO OMPENeNsieT, OyayT JI SKCIOPTHBIE
NapTUH COOTBETCTBYIOIIETO BHIIEYKa3aHHBIM XapaKTEepPUCTUKaM I'padrTa UCTIOJB30BAaTEC
B SIIEPHBIX PEAKTOPAX.

YceranoBkHM I epepadoTKH 00,1yYeHHbIX TOILUIMBHBIX 3JIEMEHTOB H 000Py/10BaHuUe,
crlenMaabHO NpeAHa3HAa4YeHHOe WU MOAT0TOBJICHHOE /15l 3TOr0

BBOJJHOE 3AMEYAHUE

ITpu mepepaboTke 00IyUYECHHOTO SAEPHOTO TOIUIMBA IJIYTOHUH M YpaH OTAEISIOTCA OT
BBICOKOAKTUBHBIX TPOAYKTOB ACICHHS M IPYTHX TPAHCYPAHOBBIX 3JIEMEHTOB. J1J1 Takoro
pa3zieNeHu st MOTYT MCIOJB30BaThCs Pa3IMYHbIE TEXHOIOTHUECKHE Mpotiecchl. OHAKO €O
BpemeneM mporecc «Ilypekcy» cran Hanboiee pacnpocTpaHEHHBIM U PYEeMIIEMbIM. JTOT
IpoIecC BKIIIOYAECT PACTBOPEHUE OOIyUYCHHOT'O SAEPHOTO TOIUIMBA B a30THON KHCIIOTE C
MOCJICAYIOIIMM BBIICTIEHUEM YpaHa, IUIyTOHHS M TPOAYKTOB IETCHHUS IKCTpaKLed
pacTBOpUTENIEM C TOMOMIBIO TPHOYTHII(QOCchaTa B OpraHnyeckoM pa3baBuTere.

TexHoOrnyYeckue NpoLecchl Ha Pa3IMUHbIX yCTaHOBKax TUIla «Ilypekc» aHanorudHsl u
BKJIFOYAIOT: M3MENbYCHHE O0yU€HHBIX TOMJIMBHBIX 3JIEMEHTOB, PACTBOPEHHE TOILINBA,
JKCTPAKIIMIO PACTBOPUTEIEM U XPAaHEHHUE TEXHOJIOTHYECKOH KU IKOCTH. MOXKEeT UMeThCs
TaKXe o0opyJoBaHUE JUIsl TEIIOBOW JCHUTPAIMU HUTpaTa ypaHa, KOHBEPCHU HUTpaTa
IUTYyTOHUS B OKHCh MJIM METAl, a TaKXKe Uil 00pabOTKH KUIKUX OTXO/I0B, COJCPIKAIIIX
MPOIYKTHI ACTICHU S, 1O MOTyueH s POPMBL, MPUTOAHON IS TPOAOJIKUTEIBHOIO XPaHEHHS
un 3axopoHeHus. OIHAKO KOHKpPETHBIE TUIBI W KOHQHUTypalus 00OpYIOBaHUS,
BBIMOJHSIOMIET0 3TU (PYHKIMHU, MOTYT pa3linyarhCsl Ha Pa3IMYHBIX YCTAaHOBKAX THIIA
«Ilypekc» 1O HECKOJIBKMM TNpUYMHAM, BKJIIOYas THUIIBI U KOJWYECTBO OOJIyYEHHOTO
SIIEPHOTO TOILIIMBA, MOAJIEKAIIETO MepepadoTKe, U MPEANoIaraeMblil IPOLECC OCAXK ICHHS
M3BJIEKAEMBIX MaTepHalioB, a TakKe MPUHIMUIBI obecredyeHus Oe30MmacHOCTd |
TEXHUYECKOTO 00CITY)KMBaHUsI, TPUCYIIIIE KOHCTPYKIMHU JaHHOH YCTaHOBKH.

«YcTraHoBKa /Uil TEpepadOTKM OOMY4YEHHBIX TOIUIMBHBIX DJIEMEHTOB» BKIIOYAET
000pyIOBaHUE M KOMIIOHEHTHI, KOTOPbIE OOBIMHO HAXOIATCA B MPSIMOM KOHTAKTE C
OOy4eHHBIM TOIUIMBOM U OCHOBHBIMH TEXHOJIOTHUYECKUMHU TOTOKAMH SIEPHOTO
MaTepuaa U NPOIYKTOB AEIEHHUS, U HEMOCPEACTBEHHO YIPABIISIIOT UMHU.

OTH MpoLEeCChl, BKIIOYasl MOJHBIE CUCTEMBI JUIsI KOHBEPCHH TIIYTOHUS U MPOU3BOJICTBA
METaJUTMYECKOTO TIITYTOHMS, MOTYT OBITh UJACHTH(GUIMPOBAHBI IO MEpaM, MPUHUMAEMbIM
JUIS TIPEIOTBPAIEHUS] OMACHOCTEH B CBS3M C KPUTHYHOCTHIO (HAampuMep, Mepamu,
CBSI3aHHBIMU C TeoMeTpueil), o0IyueHreM (HarmpuMep, IyTeM 3allUuThl OT OO0IydeHHS) U
TOKCUYHOCTBIO (HaIprUMep, MEPaMH 110 YACP>KAHHIO).



3.1.

3.2.

3.3.

[Ipenmersl 00OpynOBaHMS, HA KOTOPBIE, KaK CUMTAETCS, PACIPOCTPAHSETCS 3HAYCHUE
¢bpa3bl «u 000pynOBaHUE, CHELHATBHO MPEAHA3HAUYCHHOE WM MOATOTOBICHHOE» IS
nepepaboTKH 00IyYeHHBIX TOTUIMBHBIX JIEMEHTOB, BKITFOYAIOT:

MaumHbl Aj1s1 pyOKH 00/1y4eHHbIX TOIVIMBHBIX 3J1eMEeHTOB
BBOJAHOE 3AMEYAHUE

OT0 000pyZOBaHHME HCIOJIB3YETCS Al BCKPBITUA OOOJIOYKH TOIJIMBA C LEJBIO
MOCIIEAYIOIEr0 PAacTBOPEHUsI OONYyUYEHHOTO siaepHOro Marepuana. Kak mpaBuio,
W CIONB3YIOTCS CTIENHAIbHO TTPeTHa3HauEHHbIE, CKOHCTPYUPOBAHHBIE JJ1s1 pyOKH MeTaia
YCTPOMCTBA, XOTSI MOXKET MCIIOJIB30BaThCsl W Oosiee COBEPLICHHOE O00O0pY/I0BaHME,
HaIrpuMep Jiazepsl.

JluCTaHIMOHHO YIIpaBisieMoe O00OpyAOBaHUE, CHENHANBHO IpeJHAa3HaYeHHOE HII
MOJTrOTOBJICHHOE JUIsl UCTIONB30BaH s HA YCTAaHOBKE 110 ITepepadoTKe, KaK OHa OIpe/ielieHa
BBIIIIE, JJIS PE3KH, PyOKH WM Hape3Ku cOOPOK, IMYYKOB WM CTEPKHEHW OOIydeHHOro
SIIEPHOTO TOTUJIMBA.

AnccoabBepsl
BBOJAHOE 3AMEYAHUE

B nmucconbBepbl 00BIMHO MOCTYIMaeT W3MeENbYeHHOE OTpadoTaBllee TOIIMBO. B 3THX
0€30MacHbIX C TOUYKH 3pEeHUsI KpUTHYHOCTU pe3epByapax 0OIydEeHHBIH SIepHbI MaTepuan
pacTBOpsieTcs B a30THOM KHCJIIOTE, M OCTaromuecs oOpe3ku 000JI0UeK BBIBOAATCA U3
TEXHOJIOTMYECKOTO MOTOKA.

BbezomacHble ¢ TOUKHM 3peHUsI KPUTUYHOCTH pe3epByaphl (Hampumep, Majioro JAUaMeTpa,
KOJIBLIEBBIE MJIM IPSIMOYTOJIbHBIE PE3EpBYapbl), CHELUANIbHO IpPEAHA3HAYEHHbIE WJM
MOATOTOBJICHHBIE IS ICIIOJIB30BAHMS Ha YCTAaHOBKE IO IIepepadoTKe, KaK OHU OIIPEeTICHbI
BBIIIE, JJIS PacTBOPEHHUsS OONYYEHHOTO SIEPHOTO TOIUIMBA, KOTOPBIE CIIOCOOHBI
BBIICPKUBATh TOPSUYI0, BBICOKOKOPPO3WOHHYIO JKMAKOCTb W MOTYT JUCTaHI[MOHHO
3arpy’kKaThCsi 1 TEXHUYECKU 00CITy )KMBATHCSL.

IDKCTPAKTOPHI H 060PY/A0BaHKeE IUIsl IKCTPAKIMHI PACTBOPUTETEM
BBO/IHOE 3AMEYAHUWE

B skcTpakTOphl ¢ pacTBOpUTENEM IMOCTYNAeT KaK PacTBOpP OONyYEHHOTO TOIJIMBA U3
JIMCCOIbBEPOB, TAK U OPraHUYECKUN PaCTBOP, C TOMOLIBIO KOTOPOTO Pa3IeNsAIoTCs ypaH,
MIIYTOHUH ¥ IPOIYKTHI enenus. O00opyaoBaHKe sl SKCTPAKIMH PACTBOPHUTENIEM OOBMHO
KOHCTPYHpYyeTCsl ~ TakuM  0o0pa3oM, 4YTOOBl  OHO  YIOBJIETBOPSUIO  KECTKMM
JKCIUTyaTallMOHHBIM TPEOOBaHMSM, TAaKUM, KakK JUIMTEIBHBIA CpPOK CiIyxObl 0e3
TEXHUYECKOTO OOCITY>)KMBaHUSI UITK JIETKasi 3aMEeHIeMOCTh, TPOCTOTa B 3KCILTyaTalid U
yIPaBJIEHNH, a TAK)KE THOKOCTH B OTHOIICHUH N3MEHEHHUS ITapaMeTpoB TpoIiecca.

CrnenuanpHO MpegHa3HAYeHHBIE I MTOATOTOBIICHHBIE SKCTPAKTOPBI C PAaCTBOPHUTEIIEM,
TakWe, KaK HacaJOYHble WJIM MYJbCAI[HOHHBIE KOJOHHBI, CMECHTEIbHO-OTCTOWHBIC
arrmaparsl WM HeHTPOOSKHbIe KOHTAKTHBIC alllapaThl IJIsl HCIOJb30BaHMs HA YCTaHOBKE
no o0paboTke OOIYYEHHOT'0 TOIUIMBA. JKCTPAKTOPHI C PACTBOPUTENEM JIOJKHBI OBITH
YCTOMYMBBI K KOPPO3MOHHOMY BO3JEHCTBUIO a30THOM KHCIOTBL OKCTPAKTOPHI C
pacTBOpUTENEM OOBIMHO M3TOTABIMBAIOTCS C COONIOACHHEM YPE3BBIYAMHO BBICOKHMX
TpeOoBaHMIl (BKJIIOYas NPUMEHEHHE CHEIHAIbHBIX METOJOB CBAapKH, WHCHEKIHH,
obecrieueHNE M KOHTPOJb KAuecTBa) M3 MAJIOYTJIEPOJMCTHIX HEP)KaBEIOIUX CTajeH,
THTaHa, MUPKOHUS UITH IPYTHUX BHICOKOKAYECTBEHHBIX MAaTEPUAJIOB.
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3.4.

3.5.

XuMn4eckue pe3epByapsl AJ151 BbIACP/KMBAHMA WM XPaAHEHUS
BBOJHOE 3AMEYAHUE

Ha »tame skcTpakiuu pacTBOpHTENIEM OOpa3yroTcss TPU OCHOBHBIX TEXHOJOTHYECKHUX
MOTOKa >KUAKOCTH. Pe3epByapbl [/ BBIIEPKUBAHUS UM XPAHEHHS HCIONB3YIOTCS B
JanbpHelIeld 00paboTKe BceX TPeX MOTOKOB CIETYIOIINM 00pa3oM:

a) pacTBOp YMCTOrO a30THOKMCIOIO ypaHa KOHLEHTPUPYETCs BbIIApUBaHUEM U
MIPOUCXOUT MPOLIECC ACHUTPALIMH, TJI€ OH IIPEBpAIAeTCsl B OKCUJ ypaHa. DTOT
OKCHJI TOBTOPHO HCIOJIB3YETCS B SACPHOM TOIJIMBHOM ITHKJIIE;

b) pacTBOp BBICOKOAKTHBHBIX MPOAYKTOB JETCHUS OOBIMHO KOHIEHTPHUPYETCH
BBIIAPUBAHUEM M XPaHUTCA B BHUJE KOHLEHTPUPOBAHHOM >XKUIKOCTU. ITOT
KOHILIEHTPAT MOXET BIIOCJICACTBUH PO TH BHIITapUBAHUE UITH OBITH TPeoOpa3oBaH
B (hopMy, TPUTOTHYIO JJIsl XPAaHEHU S UITH 3aXOPOHCHUS;

C) pacTBOp YHCTOrO HUTpATa IIJIYTOHHA KOHLUCHTPUPYETCA U XpPAaHUTCA OO
IMOCTYIIJICHH A Ha JTaJIbHEM M € dTalbl TEXHOJOTMYECKOr 0 Ipo1ecca. B YaCTHOCTH,
pe3€pBYyapbl I BBIACPKUBaHUA WK XpaHEHUA pPaCTBOPOB  IIJIYTOHUSA
KOHCTPYUPYIOTCA TaKUM O6p330M, 4TOOBI M30€KAaTh CBSI3aHHBIX C KpPUTUYHOCTBIO
HpO6J'IeM, BO3HUKAIOUIUX B PE3YyJIbTATC U3MEHEHHH B KOHIOCHTpaIuH 1IN (bopMe
JaHHOTI'O ITOTOKA.

CrennanbHO NMpeAHa3HAaYCHHBIE UM MTOATOTOBJICHHBIE PE3EPBYaphI sl BBIICP KM BaHUS
WJIM XpaHEeHUsl 1715l KCTIOJIb30BaHM sl Ha yCTaHOBKE 1O IIepepadoTKe 00IyUeHH OTO TOTIJIMBA.
PesepByapbl Ui BBIICPKMBAHMUS WIM XPaHEHUS MODKHBI OBITh yCTOHYMBBI K
KOPPO3MOHHOMY BO3/ICHCTBUIO a30THOW KHCIIOTHL. Pe3epByaps! A BeIACPKUBAHUS WIN
XpaHeHHUsI OOBIMHO HM3TOTABJIMBAIOTCA U3 TAKUX MAaTEPHAIOB, KaK MalOyTriepoaucCTbie
HEp)KaBeIollue CTald, TUTAaH WM I[UPKOHUA MM JpyrHue BBICOKOKAuECTBEHHBIE
Mmarepuansl. Pe3epByapsl A BBIIEpKMBAHUS MJIM  XpaHEHUS MOTYT  OBbITh
CKOHCTPYUPOBAHBl TakuM oOOpa3oM, 4YTOOBI HMX OKCIUIyaTaluss H TEXHUYECKOe
o0CIyKMBaHUE TPOU3BOWINCH U CTAHIIMOHHO, U MOT'YT UMETb CIIEIYIOIMEe 0COOCHHOCTH
C TOYKH 3PEHUS KOHTPOJIS 32 SIAEPHOM KPUTHYHOCTBIO:

1)  OOpHBII PKBUBAICHT CTCHOK VJIM BHYTPEHHUX KOHCTPYKIIMH paBEH MO MEHbIIEH
mepe 2%, 6o

2)  UMIMHAPUYECKHE Pe3epBYaphl UMEIOT MAKCUMAITBHBIN AuaMeTp 175 mwm (7 aroitMoB),
160

3) UOpAMOYTOJNIBHBIA  HMJIM  KOJBLEBOW  pe3epByap HMMEET  MaKCHMAIbHYIO
wupuHy 75 MM (3 mroiima).

CucreMa KOHBEPCHH HUTPAaTAa ILTYTOHUS B OKCHY
BBOJAHOE 3AMEYAHUE

Ha OonpmmHCTBE yCTaHOBOK IO TIepepadOTKe ATOT KOHEYHBIM MPOIECC BKITFOYACT
KOHBEPCUIO PacTBOpa HUTpaTa ILUIYTOHHS B JIByOKHUCH ILUTYTOHHS. B 4HCIO OCHOBHBIX
omepaluii ATOro Mmpolecca BXOASAT: XpaHEHHE U KOPPEKTHUPOBKA MCXOTHOIO
TEXHOJIOTHYECKOTO MarepHalia, OCAXKICHHE W Pa3JIelICHUE TBEPJOW M KUIAKOW (a3bl,
MIpOKaTuBaHWe, OOpalieHne C MPOIYKTOM, BEHTUIIAIHS, OOpalleHue C OTXOJaMd |
yIIpaBJICHUE MIPOIIECCOM.



3.6.

5.1.

3aMKHYTBIE CHCTEMBI, CHEIMAIBHO NPEAHA3HAUYCHHBIE WM IOATOTOBIICHHBIE JUIS
KOHBEPCUHU HUTpATa IJIYTOHUS B OKCUJ] TUTyTOHUS, B YaCTHOCTH, 000PYA0BaHHBIC TAKHM
o0pazoM, 4TOOBl M30ekKaTh JOCTHIKCHHS KPUTHYHOCTA U PaJHAMOHHBIX 3PPEKTOB, a
TaKXe CBECTH K MUHIMYMY OITAaCHOCTH, CBSI3aHHBIE C TOKCHYHOCTHIO.

CucreMa KOHBEPCHHI OKCHA IVIYTOHUS B MeTaJLI
BBOJAHOE 3AMEYAHUE

3TOT TpoIecc, KOTOPBI MOKET ObITh CBSI3aH ¢ YCTAaHOBKOH IO mepepaboTKe, BKIIIOYACT
¢TopupoBaHHE IBYOKHCH NJIYTOHHS, OOBIMHO C MPHUMEHEHHEM BBICOKOAKTHBHOIO
(hTOPHCTOTO BOJIOPO/IA, C IEJIBI0 MONyUYeHHS GTOPHAA ILTYTOHHU ST, KOTOPBINA BIIOCIEICTBUI
BOCCTaHABIMBAETCA C IIOMOINBIO METAUINYECKOTO KaJbIIUS BBICOKOM HYHCTOTHI 10
MOJIY4YEeHHs] METAJUIMYECKOTO TUIYyTOHUS U (propuaa Kaimblus B BUAE LuIaka. B dmcio
OCHOBHBIX OIlepalliii JaHHOTO Ipolecca BXOIAT: (TopupoBaHUE (HampuMmep, C
MpUMEHEeHHeM 000pYIOBaHM s, CoJIepKallero 01aropoHbIe METaJUTBl UIIK 3alIUIIIEHHOrO
TTOKPBITHEM U3 HUX ), BOCCTAHOBJICHH € METAJUIA (HampuMep, C TPUMEHEHHEM KePaMHUIeCKIX
TUTJICH ), BOCCTAHOBJICHHE IIIJIaKa, 0OpaleHne ¢ MPOAYKTOM, BEHTHIIS U, OOpalleHue ¢
OTXO0JIaMU U YTIPABJIEHHE TPOLIECCOM.

3aMKHYTbIe CHCTEMBI, CIEIUAIbHO MpeIHAa3HAYEHHbIE HJIM IOATOTOBJIEHHBIC IS
MIPOM3BOJICTBA METAJUIMYECKOT O LTy TOHHS, B YaCTHOCTH, 000PYI0BaHHBIE TAKIM 00pa3oM,
4yTOOBI N30€XKAaTh JOCTHXKEHHSI KPUTUYHOCTU U Paii alliOHHBIX 3 (EKTOB, a TAKKE CBECTH
K MUHUMYMY OIaCHOCTH, CBSI3aHHBIE C TOKCUYHOCTHIO.

YceTaHOBKHM 17151 H3Tr0TOBJIEHHSI TOIJIMBHBIX 3J1€EMEHTOB
«YcTaHoBka JJIA U3TOTOBJICHU I TOIIJIMBHBIX 3JICMCHTOB)» BKIIHOYACT 060pyn0BaHI/ICI

a)  KOTOpoe OOBIYHO HAXOJIMTCS B HEMOCPEACTBEHHOM KOHTAKTE C TEXHOJIOTHUYECKUM
MTOTOKOM SIIEPHOI'0 MaTepuaia Uik HEMOCPEICTBEHHO 00padaThIBaeT ero, Ui ke
yIpaBJIsieT UM, WU

b) KOTOpPOE TePMETU3UPYET SACPHBINA MaTeprUall BHYTPU 00OJIOUKH.

YceraHOBKH Il pa3/ieleHHs]l W30TONOB ypaHa M 000pyJIOBaHHe, KpoMe
AHAJTUTHYECKHX TPHOOPOB, CNIENHAIBLHO TP eIHA3HAYEHHOE HJIH TOATr0TOBJIEHHOE YISl
3TOro

IIpenMeTsl 00OpymOBaHMS, HA KOTOphIC, KaK CUUTACTCS, PACIPOCTPAHSCTCS 3HAYCHHUC
(hpa3bl «000pyIOBaHNE, KPOME aHATUTHYSCKUX MPUOOPOB, CIEIIHAIBHO ITPEIHA3HAUYCHHOS
WJTH TTOJITOTOBIICHHOEY JUIsI pa3 JIeJIeH Ml M30TOTIOB YPaHa, BKIIIOYAIOT B ceOst:

I'azoBbIE ueHTpm])yrn M y3JIbl H KOMIIOHEHTHBI, CIICHUAJBHO NMPE€AHA3HAYCHHbLIC UJIN
MMOATOTOBJICHHBIC IJIl HCITOJIb30BAaHHUA B I'a30BbIX ueHTpml)yrax

BBOJAHOE 3AMEYAHUE

I"azoBas nerTpUPyra 0OBIMHO COCTOUT U3 TOHKOCTEHHOTO(BIX) IIUIUHAPA(OB) AMaAMETPOM
or 75 mm (3 moiima) mo 400 MM (16 mrOHMOB) ¢ BEPTHKAIBHOU IIEHTPATBHOMN OCHIO,
KOTOpBIH (€) momeleH (bl) B BAKYYM M BPaIaeTCsi(F0TCsI) C BBICOKOW OKPYKHOM CKOPOCTHIO
nopsiaka 300 m/c unu 6onee. st goctrskeHus OONBIION CKOPOCTH KOHCTPYKIIMOHHBIE
MaTepHallbl BPALIAIOIMXCsl KOMIIOHEHTOB JIOJIKHBI UMETh BHICOKOE 3HAYEHHE OTHOMICHUS
MPOYHOCTH K IUIOTHOCTH, a POTOpHas cOOpKa U, CIIEAOBATENbHO, OTICIbHBIE e
KOMITOHEHTHI JOJDKHBI U3TOTOBJISITHCS C BBICOKON CTENEHBI0 TOYHOCTH, YTOOBI pa3danaHc
ObUT MUHUMAIBHBIM. B oTnuume oT Apyrux neHtpudyr rasopas meHTpudyra amis
oOoramieHusi ypaHa HMMEeT BHYTPH POTOPHOW Kamepbl BPALIAIONLYFOCS(1ECs)
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5.1.1.

neperopoaky(u) B ¢opme AMCKa M HENOABMKHYIO CHCTEMY mojauu u otBoza raza UFs,
COCTOSIIIYIO TIO MEHBIIIEH Mepe U3 TpeX OTJENbHBIX KaHANOB, ABa U3 KOTOPBIX COEINHEHBI
C JIOTIaTKaM#, OTXOJSIIUMH OT OCH pOTOpa K TNepuepruitHON JacTH POTOPHON KaMephbL
B BakyyMe HaxoquTCs TakKe Psill BaKHBIX HEBPALIAIOLIUXCSI 3JIEMEHTOB, KOTOPbIE, XOTI U
UMEIOT 0COOYI0 KOHCTPYKIIMIO, HE CIOKHBI B M3TOTOBJICHHU U HE H3TOTOBJISIIOTCS W3
YHUKAIBLHBIX MaTepralioB. [lenTpudyxHas ycTaHOBKA, OJHAKO, TPEOYET OOJIBIIOTO Yrclia
9TUX KOMITOHEHTOB, TaK YTO WX KOJIMYECTBO MOKET CIY>KHUTh BaXXHBIM HHIWKATOPOM
KOHEYHOTO UCIOJIb30BaHU .

Bpamaronmecsi KOMIIOHEHTBI
a) [HonubIe poTopHbIe COOPKU

ToHKOCTEHHBIE LHJIMHAPHL WM PAA COEAWHEHHBIX MEXKJTY COO0OH TOHKOCTEHHBIX
[[AJIMHIPOB, U3TOTOBJICHHBIX M3 OJHOTO WJIM 00Jiee MAaTepUAIOB C BHICOKUM 3HAYCHHEM
OTHOMICHHS IPOYHOCTH K MIIOTHOCTH, yKa3zaHHbIX B [IOSICHUTEJIbBHOM 3AMEYAHNN
K HacToseMy pazaeny. CoerHeHNe UITUHIPOB MEXY COOOW OCYIIECTBISICTCS TPU
MTOMOIIM THOKUX CHIIb(OHOB UJTU KOJIEI, ONKMCaHHBIX B yacty S.1.1.(¢c) Hmwke. CoOpaHHBIA
pOTOp WMeeT BHYTPEHHIOIO(HME) Meperopoaky(v) M KOHIIEBBIE Y3JIbl, ONHCAaHHBE B
gactax 5.1.1.(d) u (e) amke. OgHAKO MOTHAS COOPKA MOXKET OBITH TTOCTABJICHA 3aKA3UMKY B
YaCTUYHO COOPaHHOM BHJIC.

b) PoropHbie TpyObI

CrenmanbHO TpeNHA3HAYEHHBIE WM TOATOTOBJICHHBIE TOHKOCTCHHBIE IFJIMHIPHI C
toymuHoM cteHku 12 MM (0,50 mrofiMa) uiau MeHee, AuamMeTpoM oT 75 MM (3 aroiima) 1o
400 MM (16 nroliMOB), M3TOTOBIICHHBIE U3 OJTHOTO MJIM OOJiee MaTEepHallOB, UMEIOIIHX
BBICOKO€ 3HAYCHWE OTHOIICHUS TPOYHOCTH K IUIOTHOCTH, YKa3aHHBX B
ITOACHUTEJIbHOM 3AMEYAHNMMU k HacTosieMy pa3eny.

c) Koubna nnmu cuitboHbI

KomnoneHTsl, cnenuanbHO NMpeAHa3HAYCHHBIC WIIM TMOATOTOBJICHHbIC IS CO3JaHHS
MECTHOH OTOPHI 7151 POTOPHON TPYOBI UJIM COEMHEHUS Psiia POTOPHBIX TPYO. CHITLGOHEI
MPEJICTABJISIOT COOOH KOPOTKHUE HJIMHIPHI ¢ TONHHOMN crerku 3 MM (0,125 arotima) nmm
MeHee, AuamMeTpoMm oT 75 mm (3 mrotima) 10 400 MM (16 qr0iiMOB), UMEFOIIX OJIUH TO(p U
M3TOTOBJICHHBIE U3 OJJHOTO M3 MaTepUAIIOB, MMEIOIUX BHICOKOE 3HAUYEHWE OTHOIICHUS
MPOYHOCTH K TMJIOTHOCTH, ykazaHHbX B [IOSCHUTEJIBHOM 3AMEYAHMU «
HAaCTOSIIEMY pa3emy.

d) [Teperopoaku

KomrmioHeHTHI B hopMe aucka nuamerpoM oT 75 MM 10 400 MM (ot 3 mo 16 mroiiMoB),
CIEIUANTBHO MpelHa3HAYeHHbIE MJIH TTOATOTOBICHHBIC ISl YCTAHOBKY BHYTPU POTOPHOM
TpyOBl TEHTPpU(PYTH C TENBI0 H30JUPOBATh BBITYCKHYI) KaMmepy OT TJIAaBHOH
pa3enuTeNbHON KaMephl M B HEKOTOPBIX CIIy4JasX JUIs yirydineHus nupkysiuy raza UFs
BHYTPH TJIABHOU Pa3JICIUTEILHON KaMephl POTOPHOU TPYObI M H3TOTOBJIICHHEIE U3 OJTHOIO
W3 MarepualoB, UMEIONINX BBICOKOEC 3HAYCHUE OTHOIICHHS MPOYHOCTU K IIIOTHOCTH,
ykazanHbIX B [IOSICHUTEJIBHOM 3AMEYAHHWU k HacTosImeMy pa3ieny.

e) BepxHue/HUXHIE KPBIILIKA

KomnonenTsl B opme aucka nuamerpom ot 75 mm (3 mroitma) go 400 mwm (16 mroiimoB),
CTEIUANTBHO MPEAHA3HAYCHHBIC UM TOJArOTOBJICHHBIC TAKUM 00pa30M, YTOOBI TOYHO
COOTBETCTBOBATH AMAMETPY KOHIIOB POTOPHOU TpyObI M O1aroaps atomy yaepxkuBath UFs
BHYTpPH e€. DT KOMITOHEHTBI HCIIOJIB3YIOTCS IS TOT'0, YTOOBI MOIEPIKHUBATh, YIS KUBATh
WJIH COZIEpKaTh B ce0e KaK COCTAaBHYIO YacTh SJIEMEHThI BEPXHET0O MOAIIHITHUKA (BEPXHSS
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KpBILIKA) WM CIYXUTh B KAaueCTBE HECYLIEH YacTH BpAaILAIOMIMXCS 3JIEMEHTOB
JNEKTPOJBUTATENSI W DIEMEHTOB HWIKHETO0 MOAIIUIHMKA (HUXKHSS KpBINIKA), H
W3TOTOBJISIIOTCSA M3 OJHOTO W3 MAaTepHalIOB, MMEIOIIUX BBICOKOE 3HAYEHUE OTHOIICHHUS
MPOYHOCTU K TUIOTHOCTH, yKazaHHBIX B [IOSCHUTEJIBHOM 3AMEYAHUU k
HaCTOAIIEMY pa3Jieiy.

[HOACHUTEJIBHOE 3AMEYAHUE

Jnsa  Bpamamommuxcsi KOMIIOHEHTOB IIEHTPHU(YT HCIONB3YIOTCS CIEeayIomue
MaTepHabL:

a)  MapTEHCHTHOCTAPEIOIIME CTATH, HMEIOIHE MaKCUMAIbHbIA MPeIes POYHOCTH Ha
pactspkenwue 2,05 x 10° H/m? (300 000 hyHT/KB. qroiim) win Ooiee;

b)  aTOMUHHEBBIE CIUJIaBbl, HWMEIOIMIME MAaKCHMAIbHBIA Ipeaes MPOYHOCTH Ha
pactsokenue 0,46 x 10° H/m? (67 000 GpyHT/KB. qroim) uiu Ooee;

C)  BOJIOKHHUCTBIE (HHTENOAOOHBIE) MaTepuaibl, MPUTOAHBIC A MUCIOJIBL30BAHUS B
KOMITO3UTHBIX CTPYKTYypax U MMEIOIINE 3HAYEHUS YIIBHOT0 MOIYJIsl YIIPYTrOCTH
12,3x 10°M wunm Gosiee U MaKCHMAaJIbHOTO YJCIBHOrO Mpejeia MPOYHOCTH Ha
pactspxenue 0,3 x 106 uim Gosee («yAeNbHBIA MOIYJTb YIPYTOCTH» — 3TO MOJYJIb
IOnra 8 H/M?, meneHHblif Ha yaeabHBIA Bec B H/M3; «MakCHMaIbHBIA yI€TbH bl
Ipenes IPOYHOCTH Ha pacTshKEHUEe» — 3TO MaKCUMAJIbHBIM Ipeer IpOYHOCTH Ha
pactspkenue B H/M?, neneHHbIi Ha yienbHbIH Bec B H/M3.

Crarnyeckue KOMIIOHEHTDI
a) IoamUmHNKY ¢ MAarHUTHOM MOIBECKOH

CrienuanbHO TpeIHa3HAYEH HbIE UJTH TTOIT OTOBJICHHBIE IO UITH UKOBBIE Y3JIbI, COCTOSIIIME
13 KOJIBIIEBOT'0 MAarHNTa, MO/IBELIICHHOr0 B 000iiMe, coaeprkariieit 1eMpUpyIONIyio Cpemy.
Oo0oiima wmsrotoBisiercss u3 croiikoro k UF¢ marepmana (cm. [IOSICHUTEJIBHOE
3AMEYAHUE k pazgeny 5.2.). MarHUT COETUHSETCS C TTOJFOCHBIM HAKOHEYHUKOM M
BTOPBIM MarHMTOM, YCTaHOBJICHHBIM Ha BEpXHEH KPBIIIKE, ONMCaHHOU B paznene 5.1.1.(¢).
MarauT MoXeT UMeTh (popMy KOJIbIIa ¢ COOTHOIICHNUEM MEX Iy BHEITHUM M BHYTPEHHIM
JuamMeTpaMH, MEHBIIMM WU paBHbBIM 1,6:1. Maraut Moxer wuMeTs Qopmy,
o0ecnieuynBaUy0 HavanpHy0 nponunaemocts 0,15 I'a/m (120 000 equann CI'C) wm
0ojice, WM OCTAaTOYHYH) HaMarHHMYEeHHOCTb 98,5% wunm Oosiee, WM IPOU3BEICHUC
MHIYKIIMU HAa MAKCHMAJTbH YO HalpspKeHHOCTh 11oJ1st 6osee 80 kJ[x/m? (107 I'c.D). Kpome
OOBIYHBIX CBOMCTB Marepuaia, HEOOXOAMMBIM MpPENBAPUTEIbHBIM YCIOBHEM SBISETCS
orpaHn4eHue OYeHb MalbiMu gonyckamu (MeHee 0,1 MM mm 0,004 mroiiMa), OTKIIOHEHUS
MarHUTHBIX OCEH OT TeOMETPUYECKHX OCed WM oOecliedeHre 0co00H TOMOTEHHOCTH
MaTepuana MarHuTa.

b) Ioamunuukw/ nemmdepst

CrienuanbHO MpeAHa3HAaYeHHbIC UITH MOATOTOBJICHHBIC MOAIIUITHAKA, COJIep KaIlue y3el
OCB/yILUIOTHUTENTLHOE KOJIBII0, CMOHTHPOBaHH I Ha ieMIpepe. Och 0OBIMHO TPEICTABIISET
co0oH Bas U3 3aKAIGHHOHN CTaJIX C OJJHUM KOHLIOM B (popMe moirycepsl, U co cpelicTBaMu
MOJCOSAMHCHHS K HUKHEH KPBIIIKe, onucaHHoi B pazaene S5.1.1.(e), Ha apyrom. Ban,
OJTHAKO, MOXKET OBITh COSIUHEH C TUPOJANHAMHYECKAM MOAIITUITHUKOM. KobIio nmeer
dbopmy Tabmerku ¢ TmoaychepUUECKUM YIIIyOJICHHMEM Ha OJHON MOBEPXHOCTH. OTH
KOMITOHEHTHI YaCTO TTOCTABJISIIOTCS OT/AENBHO OT ieMI depa.
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c¢)  MonekyspHbIe HaCOCHI

CrieruanbHO MpeHa3HaYeHHbIE UM TTOATOTOBJICHHBIC IUIIUHAPHI C BHITOUCHHBIMHA WA
BBIIABJICHHBIMH BHYTPH CIUPATGHBIMH KaHAaBKAMH W C BBICBEPJICHHBIMH BHYTPH
oTBepcTHsMU. THIIOBBIMH pa3MepaMu SIBISIIOTCS CIEAYIONINe: BHYTPEHHUW AUaMETp OT
75 mm (3 mroiima) no 400 mm (16 mrotimoB), TonmmuHa cteaku 10 mm (0,4 mrorimMa) wim
Oomee, ¢ JUIMHOW, paBHOW juamerpy wiM Oonblie. KaHaBkM OOBMHO HMMEHOT
MPSIMOYTOJIBHOE ITOTEpevHoe ceueHue u ryonHy 2 mm (0,08 mroiima) nmm 6otee.

d)  CraTtopsl gBHTaTECH

CrienuanbHO MpeHa3HAaYeHHBIE UM TTOATOTOBJICHHBIC CTATOPBI KOJIBIIEBON (DOpMBI JTst
BBICOKOCKOPOCTHBIX MHOT0(pa3HbIX THUCTEPE3UCHBIX (nmm PEaKTUBHBIX)
3JICKTPOJBUTATENICH TTEPEMEHHOTO TOKA JUIsi CHHXPOHHOM pabOTHl B YCIOBHUSIX BaKyyMa B
muanazone yactor 600-2000 I'm u B mmamazone momHocted 50-1000 BA. Craropsr
COCTOSIT U3 MHOTO(a3HBIX 0OMOTOK Ha MHOT'OCIIOMHOM KEJIE3HOM CEpACUHUKE C HU3KIUMH
MOTEPSMHU, COCTABJICHHOM M3 TOHKHUX ILUIACTHH, 00BIIHO ToMmmuHOM 2,0 MM (0,08 aroiima)
HJIH MEHEe.

e)  Kopmyca/mpuemuuku nentpudyru

KoMmmnoHeHTBI, cienuanbHo MpeiHa3HaueHHbIe UM MOATOTOBIICHHBIE JIISl pa3MEIICHHUS B
HHUX COOpPKH POTOpPHOW TpyOBI Ta3zoBoul meHTpudyru. Koprmyc coctouT M3 KECTKOro
OUJIMHIpA ¢ TOMMUHON cTeHkr A0 30 MM (1,2 aroitMa) ¢ mperu3noHHO 00padoTaH HEIMI
KOHLIAMH JJISl YCTaHOBKH MOAIIUITHUKOB U C OJHUM WJIM HECKOJBKUMHU (IaHLlaMU st
MoHTaxa. OOpaboTaHHBIE KOHIIBI TapauieNbHbl APYT JAPYTY W MEepleHAuKYJISpHBI
MPOAOIBHON ocH nuanHapa B peaenax 0,05 rpamyca unm meree. Kopmyc MoxeT Takxke
MPEACTABIIATH COO0 KOHCTPYKIHMIO SYEUCTOr0 THIIA IS Pa3MEIICHHS B HEM HECKOJIBKIX
poTopHBIX Tpy0. Kopmyca n3roraBianBaroTcs 13 MaTepuanoB, Kopposuectokux k UFs, nm
3aIUIIAIOTCSA TOKPBITHEM M3 TAKUX MAaTepPHAaJIOB.

f) JloByniku

CrenuanbHO TpeHAa3HAUYEH HbIE UJTH TTOITOTOBJICHHbIE TPYOKH BHYTPEHHUM JHUAMETPOM JI0
12 mm (0,5 mrotima) juistuzBneueHus raza UF s w3 poTopHO# TpyOBI 10 MeTo Iy TpyOKH [THTo
(T.e. coTBepcTHEM, HAMPaBJICHHbIM Ha KPYTOBOM ITOTOKT'a3a B POTOPHOM TpyOe, K IpuMepy,
HOCPEACTBOM M3ruba KOHIIAa pajualbHO PAaCIOJIOKEHHOM TpyOKM), KOTOpbIE MOXHO
OPUKPENUTh K I[EHTPAIGHOM CcHUCTeMe HW3BIIeueHUs Traza. TpyOKHM H3TOTOBJIEHBI U3
MmaTtepuasoB, kopposzuectodkux k UFs, min 3amuimarorcss NOKPBITUEM M3 TaKHX
MaTepuaoB.

CrneuuanbHO NpeIHA3HAYEeHHbIE WM MOAT0TOBJIEHHbIE BCIIOMOTaTeIbHbIE CHCTEMBI,
00opy10BaHHE H KOMIIOHEHTHI /11 MCIIOJIb30BAHUS HA ra301eHTPUdY:KHOI
YCTaHOBKe 110 000ralieHuIo

BBOJHOE 3AMEYAHUE

BcrnoMoratenbHble  cHCTEMBI, 000OpyJIOBaHHWE M KOMIIOHEHTHI Ta30LEeHTPH (YKHOHU
YCTaHOBKH 110 00OTAIEH U0 TPENICTABIISIOT COOOM CHCTEMbI YCTAHOBKH,, HEOOXOTUMBIE JTsI
nogaun UFs B EHTpUQyTH, I CBS3U OTACTBHBIX MEHTPUGYT MEXTy co00#l ¢ IEeNBo
00pa3oBaHUs KacKajoB (MJIA CTYIICHEH ), YTOOBI JOCTHYDL 00JIe€ BHICOKOT'O O0OTaIlICHUS U
U3BIIEYb «ITPOAYKT» U «XBOCThD UF¢ n311enTprdyT, a Tak:ke 000pyA0BaH e, HEOOXO0MMOe
JUTSL TIPUBECHHS B IeH CTBUE HEHTPU (YT MK T yrpaBieHus ycraHoBKoi. O0bpraHo UFs
HCHapseTcst U3 TBEPIbIX BEIIECTB, TOMEIIEHHBIX BHYTPH MOIOTPEBAEMBIX aBTOKJIABOB, U
nojmaercs B Ta3000pa3HON (opMe K IeHTpudyraMm uepe3 CHCTEMY KOJUIEKTOPHBIX
TpyOonpoBoIoB Kackana. «IIpomxykt» u «xBocThl» UFs, mocTymaromue u3 neHTpudyr B
BHJIE Ta3000pa3HBIX ITOTOKOB, TaKXKe IPOXOIAT dYepe3 CHCTEMY KOJUIEKTOPHBIX
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TpyOOIIPOBOJOB KacKaza K XOJI0JHBIM JIOBYIIKaM (paboTaroLUIIM MPY TEMIIEPATYPE OKOJIO
203K (=70°C)), rae oHM KOHACHCUPYIOTCSI U 3aT€M MOMEINAIOTCS B COOTBETCTBYIOIIHE
KOHTEHHEPHI U TPAaHCTIOPTUPOBKH UITH XpaHeHHs. Tak Kak yCTaHOBKA [0 00OTaIlleHHIO
COCTOMT M3 MHOTHX TBICSY LEHTPU(Yr, COOpaHHBIX B KAaCKajabl, CO3JAIOTCS
MHOTOKHJIOMETPOBBIE KOJUIEKTOPHBIE TPYyOOMPOBOABI KAaCKaJOB C THICSYaAMHU CBApHBIX
IIBOB, NMPUYEM CXEMa OCHOBHOW YaCTH HMX COCIMHEHHH MHOTOKPATHO MOBTOPSETC
O0bopynoBaHue, KOMITOHEHTHI H CHCTEMBI TPYOOTIPOBOJIOB H3TOTOBIISIOTCS C COOITIOJICHUEM
BBICOKMX TPeOOBaHUH K BaKyyM-IIJIOTHOCTH U YMCTOTE 00paOOTKH.

Cucrempl HOZIa'lH/CHCTeMLI 0TBOJA KIMPOAYKTA» H «KXBOCTOB»

CHGHI/IEUIBHO NpCeaAHAa3HAYCHHBIC HJIA ITOATOTOBJICHHBIC TCEXHOJIOTHYCCKHUE CHCTEMBL
BKJIIOYAKOIITHEC:

MUTAOIINE aBTOKJIABHI (MJIM CTAHIIUH ), KCTIOb3yeMble aisi monaun UF¢ B kackaasl
uentpudyr npu aasnennn 1o 100 klla (15 dynT/KB. MioiimM) u ipu ckopoctH 1 Kr/d
uiu 6oiee;

JecyOnrMaTophl (MIJTH XOJOHBIC JIOBYIIIKH ), UCITOB3yeMble s BbiBeneHus UFs u3
KackaaoB npu naiaeHun 10 3 klla (0,5 pyHT/KB. qroiim). JlecyOaumMaTophl CrioCOOHBI
oxjnaxaatees 10 203 K (—70°C) u narpeBatses 1o 343 K (70°C);

CTaHIIUHM «IPOAYKTa» U «XBOCTOB», HcHonp3yemble st mepememenus UFg
B KOHTECHHEPHL

Ora ycraHOBKa, 00OpYyJOBaHHE M TpPYOOIPOBOABI IOJHOCTBIO HM3TOTaBIMBAIOTCI M3
croiikux &k UF¢ wMarepwasioB WM 3alUIAIOTCA  MOKPBITHEM W3  HHX

(cm. IOACHUTEJIBHOE 3AMEYAHUE k nanHOoMy pa3zeny) ¢ coOI0IeHuEM BBICOKUX
TpeOOBaHMIl K BAKyyM-TIJIOTHOCTH U YHCTOTE 0OpabOTKHL.

ManmHHbIe CHCTEMbI KOJIJIEKTOPHBIX TPYOONPOBO/10B

CrnenuansHO TpeaHa3HAYEHHBIE WM TIOJATOTOBJIEHHBIE CHCTEMBI TpPyOOIPOBOAOB H
KoJutekTopoB ansi yaepxkaHus UFs BHYyTpH LeEHTpU(YXHBIX KacKagoB. JTa CeTh
TPyOOIIPOBOJIOB OOBIMHO MPEJCTABISET COOOH CHCTEMY C «TPOHHBIMY» KOJUIEKTOPOM, U
Kax/Jasi LEHTpU(yra CoeIMHEHa ¢ KaXAbIM M3 KOJUIeKTOpoB. ClenoBaTenbHO, CXeMa
OCHOBHOM 4YacTH MX COCIMHEHHUS MHOIOKpaTHO ImoBTopsiercs. OHa IOJIHOCTHO
n3rotaBnuBaercs u3 croikux K UFs wmarepuanoB (cm. ITOSACHUTEJIBHOE
3AMEYAHUE x HacrosiemMy pa3Jieny) ¢ coO0eHHEeM BHICOKMX TPEOOBaHUM K BaAKYyM-
MJIOTHOCTH M YUCTOTE OOPabOTKH.

Macc-cnekTpoMeTpbl/ucToUHUKH HOHOB 1151 UF ¢

CrenuanbHO NpeAHa3HAYEHHBIE UM MTOATOTOBJICHHbIE MarHUTHBIE UJTH KBAAPYTOJBHbIE
Macc-CIEKTPOMETPBI, CIOCOOHBIE TPOU3BOIUTH IPAMON 0TOOP MPOO MoJaBaeMoi Macchl,
«IPOIYKTa» UM «XBOCTOB» M3 ra30BbIX N0ToKOB UFs 1 00namaronue moaHsM HabopoM
CIIEAYIOIINX XapaKTEPUCTHUK:

1. yaeNnbHas pa3peniaromnias CliocoOHOCTh Mo Macce cBbite 320;

2. COoACPKAaT MCTOUYHUKH HMOHOB, U3TOTOBJICHHBLIC M3 HUXpOMa HJIW MOHCIA WU
3aIMUIICHHBIC ITOKPBITHUEM M3 HUX, WJIHW HAKCJINPOBAHHBIC;

3. coJiep>KaT MOHHU3ALMOHHBIE HCTOYHUKN ¢ OOMOapANPOBKON AJIEKTPOHAMUY;

4, COACPIKAT KOJUICKTOPHYIO CUCTEMY, IPUTOAHYIO IJIA U30TOIIHOIO aHaJIn3a.
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IIpeoOpa3zoBaTesin 4aCTOTHI

[IpeoOpazoBarenu YacToThl (TakKKe€ H3BECTHBIE KaK KOHBEPTOPHI HMJIM HHBEPTOPSI),
CIeMaIbHO MPEHA3HaYEeHHBIE HJIN TTOIr OTOBJICHHBIE /ISl TUTaHUSI CTATOPOB JIBUTATENEH,
onpeAereHHbIX B noAanyHkTe 5.1.2.(d), uam 4acTu, KOMIIOHEHTHI U MOACOOPKU TaKHX
npeoOpa3zoBaTeneil 4acTOThl, 00J1aJat0IIH e ITOTHBIM HaOOPOM CIIEIYIOIMINX XapaKTEPUCTHK:

1. MHoOro(da3HbIH BBIX0 B auamazoHe oT 600 1o 2000 ['x;

2. BBICOKAs CTAOMITLHOCTH (CO cTabmim3amnueit actothl srydire 0,1%);
3. HU3KHE HETTUHEHHBIE NCKakeHUs (MeHee 2%);

4. KOd(pPUIUEHT MoNe3HOro AericTBrs cBbite 80%.

[MTOACHUTEJIbBHOE 3AMEYAHUE

[lepeuncnenHoe Beile 00OPYHOBAaHWE BCTYNAeT B HEMOCPEACTBEHHBIM KOHTAaKT C
texHonornueckuM razom UFs unm HenmocpencTBeHHO yIpaBisieT padoTol neHTpudyr u
MPOXOXKJCHHUEM Ta3a OT IeHTpUQyTH K IIeHTpudyre U U3 KacKaia B KacKaj.

Kopposuecroiikue k UFs marepuanbsl BKIIOUAIOT HEP)KAaBEIOLIYIO CTajlb, AJIOMHUHHUI,
ATFOMUHHEBEIE CILIABBI, HUKETh UJTH CIJIaBbI, conepxkamniue 60% u 6oee HUKes.

CnenmajabHO NpeIHA3HAYEHHBIE WJIH MOATOTOBJIEHHBIE COOPKH H KOMITOHEHTHI 151
HCIOJIb30BAHMS NPH ra301ud Py3noOHHOM 000raIeHun

BBOJHOE 3AMEYAHUE

[Ipu razomuddysnmonHoM Merone  paslefneHus H30TONOB ypaHa  OCHOBHOU
TEXHOJOTHYECKON COOpPKOH SBJsIeTCS ClenHalbHbI TOPUCTBIA Tra3oanddy3uOHHBIA
Oapbep, TEMIOOOMEHHUK IS OXJaXAEHUS ra3da (KOTOpBI HarpeBaeTcst B IIpoIecce
CKaTus), YIJIOTHUTEIbHBIE KJIAMlaHbl U PErYJIUPYIOLINE KIIaaHbl, a TAK)Ke TPY OO pOBOIbL
[Hockonpky B razonuddy3noHHON TEXHOIOTHH MCHOJIB3YeTcs MEeCTU(TOPUCTHIA ypaH
(UFs), Bce obopymoBaHue, TpyOOIIPOBOABI M MOBEPXHOCTH M3MEPUTEIBHBIX IPUOOpPOB
(KoTOpBIE BCTYIIAIOT B KOHTAaKT C T'a30M) JOJDKHBI M3TOTABIMBATHCS U3 MaTepuUalioB,
coxpaHsromux crabunbHocTh npu KoHTakTe ¢ UFs. [Nazomuddysnmonnas ycranoska
COCTOMT 3 Psifia TAKUX COOPOK, TaK YTO MX KOJTMYECTBO MOKET OBITh BaYKHBIM ITOKa3aTelleM
KOHEYHOI'0 IIpeJHAa3HauEHHU 1.

I'azoaudg ¢y3uonnbie 6apbepbl

a)  CnoenmanbHO NpeTHa3HAYCHHBIE MM TOATOTOBICHHbBIE TOHKHUE, TOPHCTHIE (PHITBTPBI
¢ pasmepom nop 100-1000 A (anrcrpem), TommuHoi 5 MM (0,2 qroiiMa) UM MEHBIIE, a
Ui TpyOuaThix Gopm guamerpoM 25 MM (1 aroliM) MIIM MEHBIIE, W3TOTOBJICHHBIC U3
METAJUTMYECKU X, TOJIUMEPHBIX MJIH KEPAMUYECKHX MaTepraioB, Koppo3uectorkux K UFe,

b)  chemmanpHO MOATOTOBICHHBIE COSAMHEHS UITH ITOPOIIKH [T U3TOTOBIICHHS TAKUX
¢unbTpoB. TakKue COeAMHEHHS M TOPOIIKY BKIIOYAIOT HUKEITb UJIH CIUIABbI, CO/ICpIKAIIe
60% wnnm Oollee HHKENs, OKCHJA amoMHHHA niu croiikue K UF¢ mOIHOCTHO
(hTopupOBaHHBIE YTIEBOJOPOJHBIE MOIUMEPHI ¢ YUCTOTOHN 99,9% niu Gonee, pazmepom
gacTuil MeHee 10 MKM M BBICOKOW OJHOPOJHOCTBIO YAaCTHI[ 1O KPYIHOCTH, KOTOPBIE
CHEIUATBHO MOATOTOBICHBI JUTsl K3TOTOBIICH Us Ta301U(pPy3HOHHBIX 0aphepOB.
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5.3.3.

5.3.4.

5.3.5.

5.4.

Kamepsl nuddysopos

CrenuanpHO TpeAHa3HAuYCHHbIC MM MOJITOTOBJICHHBIC T€PMETHYHbIC ITUIHHIPHICCKHIE
cocynel quamerpom oosee 300 mwm (12 mroiimoB) U mHON 6onee 900 MM (35 AroliMOB),
WJIH TIPSMOYTOJIBHBIE COCYIbl CPAaBHUMBIX pa3MepoB, MMEIOIINE OJJMH BIYCKHOW M J[BA
BBITYCKHBIX MaTpyOKa, AuameTp KakJIoro W3 KOTopbix Oonee 50 MM (2 mioiima), ams
MOMEIIEeHHs B HUX ra3ou(p(dy3noHHBIX 0apbepoB, W3TOTOBJIECHHBIE U3 cTOKUX K UFs
MaTepuaoB UM 3alUIICHHbIC TOKPBITHEM U3 HUX, U ITpeTHA3HAYCHHBIC /115l yCTAaHOBKH B
TOPU30HTATBHOM WIH BEPTUKAIIBHOM ITOJIOKECHHH.

Komnpeccops! 1 razonyBku

CrnenuanpHO TNpeIHA3HAYEHHbIE WJIM TOATOTOBIICHHBIE OCEBBIC, LEHTPOOSKHBIE WM
00BEMHBIE KOMITPECCOPBI, HITH ra301yBKH C TPOM3BOIUTEIBHOCTHIO Ha Bcoce | M3 /MuH nim
6onee UF¢ u ¢ naBieHneM Ha BbixoJe 10 Heckoiabkux coTeH Klla (100 pyHT/KB. moim),
IpeHa3HauYeHHbIE AJ1 JOIT OBPpEMEHHOM K cIlTyatanuu B cpenie UFs ¢ anekTpoaBurareneM
COOTBETCTBYIOIIEH MOIIHOCTH MJM 0€3 Hero, a TakKe OTIENbHBbIE COOPKH TaKuX
KOMIIPECCOPOB M Ta30lyBOK. DTH KOMIIPECCOPHI M Ta30yBKH UMEIOT Mepenas JaBIeHHs
oT 2:1 no 6:1 u uzroraBnauBatorcs U3 croiikux k UFs MatepranoB niu moKpeIBatoTCs UMH.

YuiorHenust BpallalUxcHd BajioB

CrnenuanbHO NpeJHA3HAYEHHBbIE WJIM IIOJATOTOBJIEHHBIE BAaKyyMHbIE YIIJIOTHEHUS,
YCTAHOBJICHHBIE Ha CTOPOHE MOJAa4YM WM Ha CTOPOHE BBIXOJAA Ul YIUIOTHEHUS Baia,
COCIMHSIIONIETO POTOP KOMITPECCOpa MM Ta30lyBKH C MPUBOIHBIM JIBUTATEIIEM, C TEM
9T00BI 00ECTIEUNTh HAZEKHYIO TePMETH3ALINIO, TPEIOTBPALIAIONTYI0 HaTEeKaHNE BO3/IyXa
BO BHYTPEHHIOIO KaMepy KOMIIpECCOpa HIIM Ta30AayBKH, koTopas HanonHeHa UFq. Takue
VIUIOTHEHUS OOBIMHO MPOEKTUPYIOTCS HAa CKOPOCTh HaTekaHus OydepHoro rasa
meree 1000 cm3/mun (60 groim3/MuH).

TemrooomMeHHukH 114 oxjaaxkaenusi UFg

CrenuanpHO MpeTHa3HaYCHHbIE HITH TIOTOTOBJICHHBIE TEIII000MEH HUKH, N3 OTOBIICHHBIE
u3 croiikux kK UFs MarepuaioB MM MOKPBIThIE UMH (32 MCKIIOUCHUEM HEprKaBeroIeH
CTaJIN ), MJTA MEJIBEO, VJTH JTFOOBIM COYETaHHMEM 3THX METAJIOB M PACCUM TAHHBIE Ha CKOPOCTh
W3MEHEHU S JaBJieHus], onpenesomero yreuky, MmeHee 10 I1a (0,0015 dyHT/KB. Aroiim)
B vac npu nepenaze nasiaenus 100 klla (15 pyHT/kB. Aroiim).

Cl'leIII/IaJ'ILHO leelIHa?sHa‘leHHble HJIK TOATOTOBJICHHBIEC BCIIOMOI'aTEJIbHbIC CUCTEMbI,
000pyI0BaHHE H KOMIIOHEHTHI /11l MCIIOJIb30BaHUsI IPH ra301u(dy3HOHHOM
o0orameHnu

BBOJAHOE 3AMEYAHUE

BcmomorarenbHbie cucTeMbl, 000pYZIOBaHUE W KOMIIOHEHTHI Ul Ta30 (P y3HOHHBIX
YCTaHOBOK 110 00OTaIIEHHIO MTPENICTABISIIOT COOOH CHCTEMBI YCTAHOBKH,, HEOOXOTUMBIE ISt
noaauu UFs B razoguddy3nonnyio cOopKy, A7l CBSA3U OTAEIBHBIX COOPOK MEKIy CO00H 1
00pa3oBaHMs KAacKaloB (MJIM CTYNEHEH) ¢ LeNblo0 IMOCTENEHHOro NOCTHUXKEHUs Oosee
BBICOKOT'0 00OTaIlleHU s U U3BJICUCHHS «ITPOAYyKTa» U «XBOcToB» UFs n3 muddy3moHHbIX
KacKa/10B. BBH/Ty BEICOKOMHEPIIMOHHBIX XapaKTEPUCTUK U PPY3HOHHBIX KaCKa0B JIF000e
npepbIBaHKe NX paboThl, 0COOCHHO MX OCTaHOBKA, IIPUBOJIAT K CEPHE3HBIM ITOCIICACTBHUSIM.
CnenoBarenbHo, Ha ra3oau(p(dy3nOHHOM yCcTaHOBKE BXKHOE 3HAYEHHE UMEIOT CTPOroe U
MTOCTOSIHHOE TTOJ|/IepKaHH e BaKyyMa BO BCEX TEXHOJIOTMIECKU X CHCTEMAX, aBTOMATHIECKast
3alIUTa OT aBapuil U TOYHOE aBTOMATHYEeCKOe PeryjIrMpoBaHHE MOTOKa raza. Bece 3To
NPUBOMUT K HEOOXOAMMOCTH OCHAIIEHUS YCTAaHOBKM OOJBIIMM  KOJWYECTBOM
CIIELMATBHBIX U3MEPHUTEIBHBIX, PETYIUPYIONIUX U YITPABIISIOIIIX CHCTEM.
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5.4.1.

5.4.2.

5.4.3.

5.4.4.

O6bruH0 UF6 ncniapsiercst U3 HUJIMHAPOB, TOMELIEHHBIX BHYTPU aBTOKIABOB, M MTOAACICH B
razoo0pazHoii (hopMe K BXOJHBIM TOUKaM Yepe3 CUCTEMY KOJUIEKTOPHBIX TPYOOIPOBOIOB
kackaza. «IIpoxyxt» m «xBoctel» UFg, mocrymaromme M3 BBIXOIAHBIX TOUEK B BHUJE
ra3o00pa3HbIX TOTOKOB, POXOAAT YEPE3 CUCTEMY KOJIEKTOPHBIX TPYOOIIPOBOIOB KacKana
7100 K XOJOAHBIM JIOBYIIKaM, TUO0 K KOMIPECCOPHBIM CTaHIIUSIM, T/Ie Ta3000pa3Hbii
notok UFs cxxmkaercss 1 3aTeM IOMELIAETCsl B COOTBETCTBYIOLIME KOHTEHHEPHI A
TPAaHCIIOPTUPOBKK WM XpaHeHus. Ilockonmeky razommddy3noHHas ycTaHOBKa IO
oOoramieHnio uMeeT O0JbIIoe KOMUYecTBO ra3oau(dy3noHHbIX COOPOK, COOpaHHBIX B
KacKa/lpl, CO3JaI0TCsi MHOI'OKHJIOMETPOBBIE KOJUIEKTOPHbIE TPYOOIIPOBO/IBI KAacKaJoB C
TBHICTYaMH CBApPHBIX IIBOB, IPUUEM CXEMa OCHOBHOM YacTH WX COEIMHEHU N MHOTOKPATHO
noBTopsercs. O00pyaoBaHHEe, KOMIOHEHTHI U CHCTEMBI TPYOOIPOBOAOB U3TOTOBIISIFOTCS C
cOOJIIOZICHHEM BBICOKMX TPEOOBaHMH K BaKyyM-IDIOTHOCTH U UM CTOTE 00pabOTKH.

Cucrembl HOZIa'lH/CI/ICTeMLI 0TBOJA KIMPOAYKTA» H «KXBOCTOB)

CrnenuanpHO TpeJHA3HAUYCHHbIE MJIM MOATOTOBJICHHBIC TEXHOJIOTHYECKHUE CHCTEMBI,
cnocoOHble paboTars npu gasienuu 300 [1a (45 yHT/KB. Ar0liM) MK MeHee, BKITIOYAas:

MUTAONIME aBTOKJIABbl (MJIM CHCTEMBbI), HcHoib3yembie mius momadu UFs
B Ta30,11 P y3rOHHBIE KaCKaJIbL;

JecyOImMaTopsl (MITH XOJIOAHbIE JIOBYIIIKH ), HCTIOJIb3yeMble 11 BeiBeaeHnst UFs u3
ra3zoanQQy3mOHHBIX KaCKaJI0B;

craniuu oxrxeHus, rae UFs B razoo0OpasHol ¢opMe M3 Kackaga CKUMACTCS
Y OXJIAXKJIAeTCSI 10 KU JIKOTO COCTOSTHUS

CTaHUUU «IIPOIYKTa» UM «XBOCTOBY», UCHOAb3yeMble misi mnepememienust UFg
B KOHTEHHEPHL

CucremMbl KOJJIEKTOPHBIX TPy0OOIIPOBO/I0B

CrnenuansHO TpeaHa3HAY€HHBIE WM TOATOTOBJIEHHBIE CHCTEMBI TPyOOIPOBOIOB H
CHCTEMBI KOJUIEKTOpoB 1yisi yuepxanus UFs BHyTpH razoanQy3noHHBIX KacKaloB. Ota
CeTh TPyOOIPOBOJOB OOBIYHO MPEACTABIISAET COO0H CHCTEMY € «JIBOMHBIMY KOJIIEKTOPOM,
I7Ie Kax/1as siuelika coeTMHeHa ¢ KX IbIM U3 KOJIJIEKTOPOB.

BakyymHbIe cHCTEMBbI

a) CrneuuanpHO TMpeIHa3HAYCHHBIC WM TOJATOTOBJICHHBIC KPYMHbBIE BaKyyMHBIC
MarucTpaii, BaKyyMHBIC KOJUICKTOPHI M BAaKyyMHBIC HACOCHI MPOM3BOIUTEIIHHOCTHIO
5 m3/mun (175 ¢yt3/Mun) wiu 6oee.

b) BakyyMmHBIE HACOCHI, CIIEUATBHO MPEAHa3HAuYCHHBIE sl padOTHI B COJlep Kaliei
UFs atmocdepe n M3rOTOBJICHHBIC U3 AIOMUHHUS, HUKES HJIM CILIABOB, COIEPKAIINX
6onee 60% HUKENS M MOKPBIThIE UMU. DT HACOCHI MOT'YT OBIT MJTH POTAllMOHHBIMH, U
MOPIIHEBBIMU, MOTYT UMETh BBITECHSIOLINE U (PTOPUCTOYIIIEPOAHBIEC YIUIOTHEHHMS, a TAOKe
B HUX MOT'YT [IPMCYTCTBOBAThH ClIeLIANbHbIe paboune >KUAKOCTH.

CrnenmnanbHble CTONOPHBIE H PEryJIHPYIOIIHe KIanaHbl

CrnenuanbHO TpeJHA3HAUYEHHbIC UM TOJATrOTOBIEHHBIC PYYHBIE HJIM aBTOMAaTHYECKHE
CTOTIOPHBIE U PETrYJIHPYIOIINE KJIalaHbl CHIIB(OHHOTO THUTIA, H3TOTOBJICHHBIE U3 CTOMKUX K
UFs marepuanos, auamerpom ot 40 no 1500 mm (1,5 mo 59 mroiiMoB) 11l yCTaHOBKH B
OCHOBHBIX M BCIIOMOTATENBHBIX CHCTeMax Tra30Au(Qy3uOHHBIX YCTaHOBOK IO
o0OoramieHnIo.
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5.4.5.

5.5.

Macc-cnekTpoMeTpbl/UcTOUYHUKU HOHOB 1151 UF

CrienmanbHO TIpeTHAa3HAYSHHBIE WU MTOTOTOBJICHHBIC MATHUTHBIC WA KBAJAPYTOJIFHBE
MacC-CIIEKTPOMETPBI, CIIOCOOHBIE MTPOU3BOIUTH IIPSIMOK 0TOOP IMPOO MOAaBAEMOM MACChl,
«IIPOTYKTa» HIIA «XBOCTOB» U3 Ta30BbIX MOTOKOB UFs 1 00maaroniyie morHbM HabopoM
CIIETYFOIX XapaKTEPUCTHUK:

1. yaenbHas pa3peniaromnias CliocoOHOCTh Mo Macce cBbite 320;

2. CoAcpKaT MCTOYHUKH HOHOB, M3IOTOBJICHHBIC M3 HHUXpOMa HJIM MOHEIA WU
3allUIICHHBIC ITOKPBITUEM M3 HUX, WKW HUKCIIUMPOBAHHBIC,

3. coJiep>KaT MOHHU3ALMOHHBIE HCTOYHUKN ¢ OOMOapANPOBKO AJIEKTPOHAMUY;

4. coJiep>KaT KOJUIEKTOPHYIO CUCTEMY, IPUTOAHYO JUIsl ©U30TOITHOTO aHAIN3a.

[NOACHUTEJIBHOE 3AMEYAHUE

[lepeuncneHHoe BbINIE OOOPYIOBAaHHME BCTYHAeT B HEMOCPEICTBCHHBIH KOHTAKT C
texHonornveckuM razom UFs, mu00 HemocpescTBEHHO PEerylupyeT MOTOK B Mpenenax
Kackaga. Bce moBepXxHOCTH, KOTOPHIE BCTYITAIOT B KOHTAKT C TEXHOJOTUYECKHUM Ta3oM,
IIETUKOM HM3TOTaBIUBAIOTCS M3 CTOWKUX K UF¢ MaTepuaioB MM HOKPBHIBAIOTCS HMH.
Jnstneneit pazzuenos, oTHOcAMXCS K ra3oauddy3noHHBIM YCTPOMCTBaM, MaTepUabl,
kopposuectorikue k UF¢, BKITI09aOT HepKaBEeIIyIO CTallb, alFOMUHUM, aTlOMUHUEBbIE
CIIJIaBBI, OKCHU T ATIOMUHU S, HUKEN WM CILIABHI, copepkamue 60% umu 6oee HUKEs, a
taxoke crolikue K UF¢ MOaHOCTRIO TOPHUPOBAHHBIC YIIICBOIOPOIHBIC ITOJIUMEPHIL.

CrnennajbHO NpeaAHasSHAYCHHbIC HJIH MOATOTOBJICHHBIC CUCTEMBbI, oﬁopmeBaHne H
KOMIIOHEHTHBI JJIfl UCITIOJIB30BaHUA HA YCTAHOBKAaX a3POAUHAMUIECCKOI0 odoramieHusl.

BBOJHOE 3AMEYAHUE

B mporreccax aspoamHamMuaeckoro oboramenus cMech razooopasnoro UFe u serkoro rasa
(BOmOpOA MM TeNUiA) CKMMAETCSI M 3aTeM MPOITyCKAeTCsl Uepe3 pa3AessioLIie SIeMEHThL,
B KOTOPBIX M30TOIHOE Pa3JEieHHE 3aBEpUIACTCS MOCPEACTBOM MOJIydEHUs OOJBIIMX
EHTPOOEKHBIX CHJI ITO TEOMETPUHU KPUBOJIMHEHHON CTEHKH. Y CIIEITHO pa3padoTaHbl /Ba
mporecca 3TOro TUIA: MPOIECC COIUIOBOTO Pa3/IeNIeHUsl M MPOLECC BUXPEBOM TPyOKH.
st o6oux mpoLeccoB OCHOBHBIMM KOMIIOHEHTAMH KAacKajJa pa3/eNeHUs SBIISIOTCS
NUJIWHIPHYECKHE KOPIyca, B KOTOPBIX Ppa3MEUIeHBbI CHEelUalbHble pa3JeluTelbHbe
9JIEMEHTHI (COTIJIa HJIM BUXPEBBIE TPYOKN), Fa30BbIe KOMIIPECCOPHI M TETNIOOOMEHHHKH YIS
ylaneHus: o0pa3yIolierocss mMpu cxaTtuu Terta. Jlis a’poaMHaMHUYeCKHX YCTaHOBOK
TpeOyeTcs UeNblil Psill TAKUX KacKaJo0B, TaK YTO UX KOJHMYECTBO MOKET CIIY>KHTh BaXKHBIM
yKa3aTeleM KOHEYHOIo HCIOoJIb30BaHus. [IoCKONbKy B a’spoiMHaMHYECKOM Ipolecce
ucnons3yercs UFs, moBepXHOCTH BCero 000pyA0BaHUs, TPYOOIIPOBOIOB M H3MEPHU TENBHBIX
puOOpoB (KOTOpBIE BCTYMAIOT B KOHTAaKT C Ta30M) AOJDKHBI M3TOTABJIMBATHCA U3
MaTEepHaJIOB, COXPAHSIONIUX YCTOMUYUBOCTh MpU KoHTaKTe ¢ UFs.

[NOACHUTEJIBHOE 3AMEYAHUE

[lepeuncnenHple B HACTOAIIEM pa3felie 3JEMEHThl BCTYMAlOT B HEMOCPEICTBEHHBIA
KOHTaKT ¢ TexHonorndeckuM razom UFs mnbo HEmocpeaCcTBEHHO PeryIupyioT MOTOK B
npenenax Kackaaa. Bce moBepxXHOCTH, KOTOPBIE BCTYIIAIOT B KOHTAKT € TEXH OJIOI MYECKUM
ra3oM, LIEIMKOM H3TOTaBIMBalOTCI M3 cToMknX K UFs MarepuanoB, MM 3alUILEHBI
MOKPBITUEM U3 TaKUX MaTepuainoB. [Ins meneil pasaena, OTHOCAIIETOCs K dJeMEHTaM
a’poJIMHaMUYeCcKOro oforaieHus1, kopposuecroiikue kK UFs MaTepuabl, BKIIOUAIOT ME/Tb,
HEP)KABEIOLIYI0 CTajlb, AIIOMUHHUH, aJlOMHUHUEBBIE CILJIABbl, HUKEIb WJU CIUIaBbl
cogeprkarue 60% unu 6oee HUKeNs, a Takxke croiikue K UF¢ moaHocThio GTOprpOBaHHbE
YTJIEBOJOPOIHBIE TOTUMEPHIL.
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5.5.1.

5.5.2.

5.5.3.

5.5.4.

5.5.5.

5.5.6.

Pa3neaunreanHbie comia

CrenuanbHO TpelHa3HauYeHHbIe MJIM MOATOTOBICHHBIC pa3/IeNUTENbHBIE COMIa M WX
cOopku. Pa3ienurenbHbIe COTIIa COCTOST U3 MEJIEBH IHBIX H30THY THIX KAHAIIOB C PAJIyCOM
n3ruba meree 1 MM (06braHO OT 0,1 1m0 0,05 MM), KopposuecToiikux k UFs, 1 mMeronmx
BHYTPEHHIOIO PSXKYIIYI0 KPOMKY, KOTOpasi pa3/ieisieT MPOTEKAIOIMI Yepe3 COIIIO ra3 Ha
nBe ppakum.

Buxpesbie TpyOKu

CrenuanbHO NpeAHa3HAaYeHHBIE WM TOATOTOBJICHHBIE BUXPEBBIE TPYOKH U UX COOPKH.
Buxpesie TpyOKH HMEIOT HJIMHAPHUYECKYIO UM KOHYCOOOpa3HYI0 (hOpMY, U3TOTOBIICHBI
u3 kopposuecroitkux k UFs MaTepranoB Wiy 3alUIIEHb! TOKPHITHEM U3 TAKUX MATEPU ATIOB
1 uMeroT auametp ot 0,5 cM 10 4 cM IpH OTHOLIEHUH JUTMHBI K quameTtpy 20:1 unn MeHee,
a TaKXe OAHO Wi OoJjiee TaHTCHIMAIbHOE BXOJHOE OTBEpcTHE. TpyOKH MOTYT OBITh
OCHAIIIEeHbI OTBOJIAMH COTLIIOBOrO THUTIA HA OIHOM HJIA Ha 000U X KOHIIAX.

[HOACHUTEJIBHOE 3AMEYAHUE

[MuTaTenbHBII ra3 moCTymaeT B BUXPEBYIO TPyOKY IO KacaTeIbHON C OAHOTI'O KOHIIA WX
yepe3 3aKpydrBalOMINe JOMATK! WU YePE3 MHOT'OUH CJIEHHBIE TAHT€HIIMAIbHBbIE BXO/HbIE
OTBEPCTUsI BJOJIb TPYOKH.

KoMnpeccops! 1 razonyBKu

CrnenuanbHO TpegHa3HAYCHHbIE WM MOATOTOBJICHHBIE OCEBBIE, LEHTPU(YKHBIE WU
00BEMHBIE KOMITPECCOPHI UM T'a30/lyBKH, U3TOTOBJICHHBIE U3 Koppo3uecToikux K UFs
MaTepualoB, HJIM 3aIIHIIEHHbIE TOKPBITHEM U3 TAKUX MAaTEPHaJIOB, TPOU3BOAUTEIHH OCTHO
Ha Bxojie 2 M3 /muH nim 6onee cmecu UFs 1 Hecytiero rasa (BOIOpO HITH TelTii).

[NOACHUTEJIBHOE 3AMEYAHUE
Takue KoMIIpeccopsl U Ta30/lyBKH OOBIMHO UMEIOT Tiepena AaByeHus ot 1,2:1 no 6:1.
YI10THeHUsl BPaLIAOIIUXCS BAJOB

CrienmanbHO TTpETHA3HAYECHHBIC MU TTOATOTOBICHHEIE YIJIOTHCHU S BPAIIAIOIITHXCS BAJIOB,
YCTAaHOBJICHHBIC HA CTOPOHE MOJAaYd U Ha CTOPOHE BBHIXOAA JUIs YMIJIOTHEHUS Baja,
COCIUHSIONIETO POTOP KOMIIPECCOpa UIU POTOP Ta30lyBKHU C MPUBOJIHBIM ABUTATEIIEM, C
TeM 4TO0Obl O00ECHeYnTh HAJISKHYI0 TepMETH3AINI0, MPENOTBPAIIAIONIYI0 BBIXOM
TEXHOJOTMYECKOI0 ra3a NI HATEKaH e BO3AyXa UJY YILIOTHSIOLIET O T'a3a BO BHY TPEHHIOKO
Kamepy KOMIIpeccopa WM ra3odyBKu, KoTopas 3anojineHa cMechio UF¢ 1 Hecymiero rasa.

Ten1000MEeHHUKH IS OXJIAKICHNSA ra3a

CrienuanbHO peiHA3HAYCHHBIC HJIN TIOITOTOBJICHHBIE TEMII000MEHHHUKH, N3rOTOBJICHHbIC
n3 kopposuectoilkux Kk UFs maTepuanoB WM 3allUINEHHBIC MOKPHITUEM M3 TaKUX
MaTepHuajoB.

Koxyxu pa3aeasiionmx 371eMeHTOB

CrienmanbHO TpETHA3HAYECHHBIC FIIH ITOITOTOBICHHBIE KOXKYXH Pa3 IeNSIONINX JIEMEHTOB,

HN3TrO0TOBJICHHBIC 13 KOppO3HCCTOI>iKPIX k UFs MaTCpraIOB NJIM 3alIHUIITCHH bIX ITOKPBITUEM U3
TaKUX MaTC€pruajloB, JIA ITOMCIICHHNA B HUX BUXPEBBIX pr6OI( HJIN pa3aCJIM TCIIbHBIX COTICIL.
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5.5.7.

5.5.8.

5.5.9.

5.5.10.

[NOACHUTEJIBHOE 3AMEYAHUE

OTH KOXKYXH MOTYT MPEACTaBIATh COOOW HHIMHAPHUYECKHE KaMepbl TuaMeTpoM OoJee
300 MM u umHON 6onee 900 MM HITM TIPSIMOYTOJIBHBIE KaMephl CPAaBHUMBIX Pa3MepoB U
MOTYT OBITH NpeAHa3HAYEHBI /Ui YCTAHOBKH B TOPU3OHTAJIBHOM MJIM BEPTUKAILHOM
MOJIO’KEHUU.

CucreMbl OJa4Y4/CHCTEMBI 0TBO/IA «IMPOAYKTa» H «XBOCTOB»
CrnenuanbsHO NpeaAHAa3SHAYCHHBIC UJIM ITOATOTOBJICHHBIC TEXHOJOTMYCCKHNE CHCTEMbI WM

060pyz[0BaHHe JUISA 000TraTUTEIIBHEIX YCTaHOBOK, U3T'OTOBJICHHEBIC U3 KOppOSHCCTOfIKPIX
Kk UF¢ MaTCpruaJIOB MJIM 3alIUIIICHHBIX ITOKPBITUEM N3 TAKUX MATCPUAJIOB, BKIIIOYAIOITHC!

a) MHUTAONINE aBTOKIIABEI, TIEUYN WJIM CHCTEMBI, UCIonb3yeMble it nogaun UFs s
mporrecca o0oTaIeHns;
b) JecyonmnMaropsl (MM XOJOMHBIE JIOBYIIKH), WCIOJIB3YyEMbIe ISl BHIBEACHUS

HarpeToro UFs u3 mponecca O6OF3.IIICHI/I$1 JJIA ITOCIICAYIOUICT O ITCPEMCIIICH U,

C) CTaHLMU OTBEPKICHUS UJIM OXKWXKEHHUS, Ucnoiib3yemble i BbBeneHus: UFg
13 TIpoIriecca 00orameHus myteM ckarus u nepeBojia UFs B a1 IKYFO WU TBEPIYEO
opmy;

d) CTAaHIIUM «IIPOAYKTa» HJIM «XBOCTOB», HCIOJB3yeMble i mepemerieHust UFs

B KOHTEHHEPBL
CucreMbl KOJJIEKTOPHBIX TPYOOIIPOB010B

CrenuanbHO TpeAHa3HAYCHHbIE WM MOATOTOBJICHHBIE CHCTEMBI KOJUIEKTOPHBIX
TpyOOIIPOBOJIOB, HM3TOTOBIICHHBIE W3 Koppo3mecroiiknux k UFs Marepuano wm
3aIMIIECHHbIE MOKPBITUEM W3 Takux Marepuanos, st yaepxkanusi UFs BHyTpn
a3pOIMHAMUYECKUX KacKaZoB. JTa CeTh TPyOOIPOBOAOB OOBIYHO MPEACTABISIET COOOH
CUCTEMY C «IBOWHBIM» KOJUIEKTOPOM, TJIe KaKIbli KacKaJl WM TpyIIa KacKaaoB
COEAMHEHBI C KAXJIbIM U3 KOJIJIEKTOPOB.

BakyyMHBIe CHCTeMBI H HACOCHI

a)  CoenuanbHO TpeTHa3HAuYEHHBIC WM TOJTOTOBJICHHBIE BAaKYYMHBIC CHCTEMBL
IIPOM3BOIUTENBHOCTBIO HA BXOJe 5 MP/MUH min Oojee, COCTOSIIME W3 BaKyyMHBIX
Marucrpaieil, BakyyMHbBIX KOJUIEKTOPOB U BaKyyYMHBIX HACOCOB, U IIpeIHa3HAYEHHbIE IS
pabotsl B conepxkammx UFg ra3oBbix cpenax.

b) BakyyMHBIE Hacochl, CENHUAIBbHO MPeAHA3HAYEHHbIE WJIM TOATOTOBJIEHHBIE IS
pabotsl B copepxkamux UFs ra3oBbIX cpenax v M3roToBIIeHHBIE 3 Koppo3suecToiikix k UFs
MaTEepHaJIOB WJIM 3alllMIIEHHBIX IOKPHITUEM U3 TAKUX MaTepuasioB. B aTux Hacocax Moryr
K CIIOJIB30BaThCs PTOPUCTO-YTIIEPOAHBIE YIUIOTHEHUSI M CHIELaTIbHBIE Pa00Yme KU JKOCTH.

CnenuajbHbIe CTOIMOPHBIC U PEryJTUPYIOIIHE KIallaHbI

CrnenuanbHble peAHa3HAYCHHBIE HIIM MMOArOTOBJICHHBIE PYYHBIE MJIM aBTOMAaTHYECKUE
CTONOpPHBIE M PEryJHpyIollhe KIanaHbl CHJIBGOHHOTO THIIA, H3TOTOBJICHHBEE W3
kopposuectoiikux k UFs MaTepuanoB uim 3aliuieHHbIe TOKPBITHEM U3 TAKMX MaTEPHATIOB,
nuamerpoM oT 40 mo 1500 MM st MOHTaXa B OCHOBHBIX M BCIIOMOTaTENIbHBIX CHCTEMax
YCTaHOBOK a3POANHAMHYIECKOT0 000TaIeH sl
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5.5.11.

5.5.12.

5.6.

Macc-cnekTpoMeTpbl/UcTOYHUKU HOHOB 1151 UF 6

CrenuanbHO MpeqHa3HaYeHHbIC WK TTOrOTOBJICHHBIC MArHUTHBIC UM KBaJPYTIOJIBHbIC
Macc-CIEeKTPOMETPBI, CITOCOOHBIE TPOU3BOIUTE IPSMOK 0TOOP MPOO TT0IaBAEMON MacChl,
«IPOIYKTa» UM «XBOCTOBY M3 ra30BbIX NOTOKOB UF 1 00amaromue moiHsmM HabopoM
CIEYIOLINX XapaKTEePHCTHK:

1. yaAenbHas pa3pelaronias ciocoOHOCTh 1Mo Macce cBbiiie 320;

2. CoACpKAaT MCTOYHHUKH HMOHOB, HM3TOTOBJICHHBIE M3 HHXpOMa HJIIM MOHEIIA
HJIA 3alIUINCHHBIC ITOKPBITUEM M3 HUX, WJIW HAUKCIUPOBAHHBIC,

3. coJiep>KaT MOHHU3aIMOHHBIE HCTOYHUKN ¢ OOMOapAUpOBKOI AIIEKTPOHAMHY;
4. coJiep>KaT KOJUIEKTOPHYIO CUCTEMY, IPUTOAHYO JUIsl ©U30TOITHOTO aHaIN3a.
Cucrembl otaejenusi UF¢ o1 Hecyero raza

CrenuanbHO TMpeIHAa3HAUYCHHBIC WJIM MOATOTOBJICHHBIC TEXHOJOTHUYECKUE CHCTEMBI
nist otnenenust UFs ot Hecyiero rasa (Bomopo/ia iy rejus).

[NOACHUTEJIBHOE 3AMEYAHUE

OTu cucTeMbl TpeAHA3HAYEHBI A cokpamieHus coaepxkanus UFs B Hecymem rase
JIO OJTHOM 4aCTH Ha MHJUTMOH MJIM MEHEE M MOT'YT BKJIFOYATh TaKOE 000PYI0BaHHUE, KaK:

a) KpUOTECHHBIE TEMIOOOMEHHUKH W KPHUOCENaparopbl, CIOCOOHBIE CO3/aBaTh
temiiepaTypsl —120°C unu MeHee, UIu

b) OJIOKU KPHOTEHHOT0 OXJIaX ACHUs, CTOCOOHBIE co3JaBaTh Temieparypsi—120°C umm
MeHee, U

c) OJ0KM pa3faeTUTENbHBIX COMeNd HMJIM BUXpeBbIX TpyOok i otaenenust UFs
OT HECYILEro ra3a, N

d) xoJionHble ToBymkH UFs, ciocoOHbIe co3aaBath TeMiepatypbl —20°C uim MeHee.

CHeIII/Ia.]'[])HO npezmasnaqemn,le HJIH IMOATOTOBJICHHBIE CUCTEMBI, oﬁopyuonanne "
KOMIIOHEHTBI IS WCIOJIb30BAHMSI HA YCTAHOBKAX XHMHYECKOT0 OOMeHa WJIH
HOHOOOMEHHOI'0 000rallieHUs

BBOJHOE 3AMEYAHUE

HesnaunTenbHoe paziavyve W30TONOB ypaHa II0 Macce MPHBOIUT K HEOOBIIMM
M3MEHEHUSM B PaBHOBECHH XMMHUUYECKUX PEAKINH, KOTOPbIE MOTYT HCIOJIB30BATHCI B
Ka4eCTBE OCHOBBI IS pPa3JelieHUS W30TOMOB. YCIENTHO pa3paboTaHO JBa MpoIlecca:
JKHUJIKOCTHO-KHUJIKOCTHBIA XUMHUUeCKH I 0OMEH U TBEPI10-K1 IKOCTHBIN MOHHBIA 0OMEH.

B mporrecce KuAKOCTHO-KHIKOCTHOTO XMMHYECKOT0 0OMEHA B MTPOTHBOTOKE ITPOUCXOIUT
B3aMMOEHCTBIE HECMEIINBAIOIINXCS XKUAKUX (a3 (BOJHBIX MM OPTaHMYECKHX), YTO
MPUBOIUT K 3 PeKTy KaCKaAupOBAHUS THICSY CTaaul pazaenenus. Bognas ¢a3a cocrout
U3 XJOpHJA ypaHa B PacTBOPE COJSIHOM KMCIIOTBI; OpraHuueckas (aza COCTOMT U3
9KCTPareHTa, COJCPIKaIIEro XJIOPH/ ypaHa B OpraHMIecKoM pacTBoputesne. KoHTak THhMU
¢bunsTpaMu B pa3deIUTENIBHOM KacKale MOTYT SBJISTHCS SKUAKOCTHO-KUIKOCTHBIC
oOMeHHBIe KOJIOHHBI (TaKKhe, KaK HMITYJILCHBIE KOJIOHHBI C CETYAaThIMU TapesKaMu) Win
KU JIKOCTHBIE IIEHTPH Py KHbIE KOHTAKTHBIE (GUIBTPBL. Ha 000MX KOHIAX pa3AeiuTebHOrO

17



5.6.1.

5.6.2.

5.6.3.

Kackaja B Ielsax obecriedeHus pedurrokca Ha KaKIOM KOHIIE He0OXOMMMBl XM YECKUS
npeBparieHus (OKUCICHUE U BOCCTaHOBJICHUE). [ TaBHAs 3a/1a4a KOHCTPYKIIUU COCTOUT B
TOM, YTOOBI HE JIOMYCTUTH 3arpsi3HEHUSI TEXHOJIOTHUECKUX TOTOKOB HEKOTOPHIMU M OHAMU
METaJUTOB. B CBSI3M € 3THM U CITOIB3YIOTCS IIACTUKOBBIE, TOKPBITHIE TNTACTHKOM ( BKITFOUas
MPUMCHEHUE PTOPUPOBAHHBIX YTJICBOAOPOIHBIX IMOJUMEPORB) M/HUIIN TTOKPHITHIC CTEKIIOM
KOJIOHHBI U TPYOOIIPOBOIBL.

B TBepa0-KUAKOCTHOM HOHOOOMEHHOM IpOIlecce 00oTaleHne TOCTUTAETCS TTOCPEICTBOM
ajicopOruu/mecopoii - ypaHa Ha CHEUAIBLHON, OYEHb OBICTPO JCHCTBYFOIICH
MOHOOOMEHHOM cMoJie MK ajicopOeHTe. PacTBOp ypaHa B CONSIHOM KHCIIOTE U ApPYyTHE
XUMHUYECKHE PeareHThl TPOITYCKAIOTCS Yepe3 IIMHIPUIECKUE 000TaTHTEIbHbIC KOJIOHHBIL,
cojiepKalie YIJIOTHEHHBIE Cllon ancopOeHTa. Jyisd moanepskaHus HeENpepbIBHOCTH
mpoiiecca HeoOxoarMa cucremMa pedIroKca B LENsIX BHICBOOOKICHUS ypaHa U3 acopOeHTa
00paTHO B KU IKHH ITOTOK, C TEM YTOOBI MOKHO ObIIIO COOpaTh «IPOAYKT» U «XBOCTBDY. ITO
JNOCTHTAETCS  IIyTeM  HWCIOJB30BAHUS  MOAXOJANMX  XUMHYECKUX  PEarcHTOB
BOCCTaHOBJICHHSI/OKUCIICHUSI, KOTOPHIE TIIOJHOCTBIO PETCHEPUPYIOTCS B pa3eibHbIX
BHEIIHUX METJISX U KOTOPbIE MOTYT YaCTUYHO PErCHEPUPOBATHCS B CAMUX M30TOITHBIX
pa3eNuTeNIbHBIX KOJMIOHHAX. [IprCcyTCcTBHE B Mpollecce TOPSMUX KOHIICHTPHPOBAHHBIX
pacTBOPOB COJSIHOW KHCIOTHI TpeOyeT, 4ToOBl 000pynOBaHWE OBLIO HM3TOTOBICHO U3
CIIENMATBHBIX KOPPO3HECTONKHUX MaTepUalioB MJIM 3alIUIICHO MOKPHITHEM U3 TaKHX
MaTepuaioB.

KuaKoCcTHO-KMIKOCTHbIE 00MeHHbIE KOJOHHBI (XMMHUYeCKHA 00MeH)

[TpoTHBOTOYHBIE K1 TKOCTHO- K1 IKOCTHBIE 0OMEHHbIE KOJIOH HbI, HMEIOIIIY € MEXaH MU eCKHH
CHJIOBOH BBOJA (T.e. HMMITYJIbCHBIE KOJIOHHBI C CETYaThIMU TapeiKaMH, KOJIOHHBI C
TapeiKamMH, COBEPILIAIOIIMMH BO3BPAaTHO INOCTyNAaTelbHbIE IBH)KEHHS, U KOJOHHBI C
BHYTPEHHUMH TypOMHHBIMH CMECUTEISIMU), CIEIUANBHO IpeAHAa3HAYCHHBIC WIM
MOJArOTOBJICHHBIE 11 OOOTallleHMs ypaHa C MCIOJb30BAaHUEM Ipoljecca XMMHUYECKOro
oOMeHa. J1J1s1 KOppO3UOHHOM YCTOMYMBOCTH K KOHIIEHTPUPOBAHHBIM PACTBOPAM COJISIHOM
KHUCIIOTBI 3TU KOJIOHHBI U UX BHYTPEHHHME KOMIIOHEHTHI U3TOTOBJIEHBI U3 MMOAXOISIIHX
MJIACTUKOBBIX MaTepualioB (TaKuX, Kak (fTOPUPOBAHHBIE YTJIEBOAOPOJHBIC TIOJUMEPBI) WK
CTeKJIa UJIN 3aU[UILIEHbI TOKPHITUEM 13 TAKUX MaTepuaioB. KOJIOHHBI CIPOEKTH POBaHbI Ha
kopoTtkoe (30 cekyH1 i MeHee) BpeMs IPOXO0XK/IESHUS B KacKajie.

HenTpudy:kHbie KUAKOCTHO-KUIKOCTHbIE KOHTAKTHbIe (UILTPHI (XHMHYECKHUil
o0MeH)

LlenTpudyXHBIE KUIKOCTHO-KHUIKOCTHBIE KOHTAKTHBIE  (HUIBTPBI,  CIEIUAIEHO
npenHa3HaueHHbIE MJIM MOATOTOBJICHHBIE UIsI 00OTameHus ypaHa ¢ HCIOJIb30BaHHEM
mpoiiecca XUMHYEeCKOT0 OOMeHa. B Takix KOHTaKTHBIX (QUITBTpaxX UCTIOJB3YETCs BpallieHHe
JUISL TIOJTyYCHHSI OPTaHMYECKUX U KHUAKHX MOTOKOB, @ 3aTeM IEHTPOOEKHas cuia Ul
paznenenus ¢as. Jns KOppO3MOHHOM CTOMKOCTH K KOHIIEHTPHPOBAHHBIM PacTBOpaM
COJITHOW KHCIIOTBI KOHTAaKTHBIE (PUIBTPHI HM3TOTABJIMBAIOTCS M3 COOTBETCTBYIOIIHX
MJIACTUKOBBIX MaTepUaoB (TaKkuX, Kak ()TOPHUPOBAHHEIE YTIIEBOAOPOAHBIE TIOIUMEPBI) U
MOKPBIBAIOTC ~HMMH  HJIM  CTeKJIOM. LleHTpu@yXHbIe KOHTAaKTHBIE  (HIBTPHI
CIPOEKTUPOBaHBI Ha KOpoTKoe (30 cekyH 1 MU MEHee) BpeMsl IPOXOXKACHUS B KaCKa/Ie.

Cucrembl 1 000pyI0BaHuUe 11 BOCCTAHOBJICHHS ypaHa (XMMHUYeCKUI 00MeH)

a) CroenuansHO NpeHa3HAYCHHBIC AU IIOArOTOBJIEHHEIE SIUEH KU
INEKTPOXUMHUUYECKOTO BOCCTAHOBJICHHSI JUII BOCCTAHOBJIGHHS ypaHa €3 OJHOTO
BAJICHTHOT'O COCTOSIHUS B JIpyroe JijIsl 00OTalleHus ypaHa ¢ HUCIOJIb30BaHKEM TpoIiecca
XUMHYECKOT0 00OMeHa. MaTepraibl ;ueeK, Haxo I ecs] B KOHTAKTE ¢ TEXHOJIOTHYECKIMH
pacTBOpaMu, JOJIKHBI OBITh KOPPO3UECTOMKMMHU K KOHIIEHTPHPOBAHHBIM PacTBOpaM
COJISTHOM KM CJIOTHI.
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5.6.4.

5.6.5.

[NOACHUTEJIBHOE 3AMEYAHUE

Karogneiii oTcek sUeHKH OOMKEH OBITH CIPOEKTHPOBAH TAaKUM OOpa3oM, UYTOOBI
MPEIOTBPATHTH TOBTOPHOE OKUCIIEHUE ypaHa 10 00Jiee BBICOKOTO BAJIGHTHOTO COCTOSTHHSL
Jns ynepkaHusi ypaHa B KaTOJHOM OTCEKE sUeiika MOYKET MMETh HEIPOHHIAEMYIO
nrapparMeHHYI0 MeMOpaHy, U3TOTOBJICHHYIO M3 CIIEIHUAIBHOTO KaTHOHHO-OOMEHHOIO
Mareprana. Karox cocTOMT M3 COOTBETCTBYIOIIETO TBEPAOTO MPOBOIHHMKA, TAKOTO, KaK

rpadur.

b)  ChoenuanbsHO NpeAHa3HAYEHHBIE MM OATOTOBJICHHBIE CHCTEMBI I U3BJICUCHUS
U** H3 OpraHMYeckoro IMOTOKA, pEeryJHpOBaHUs KOHICHTPAIlMA KHUCIOTHI U JUIS
3aIl0JIHEH U STUEEK DIIEKTPOXUMHUUECKOTO BOCCTAHOBJIEHUS Ha MPOU3BOICTBEHHOM BBIXOJIE
KacKaza.

[NOACHUTEJIBHOE 3AMEYAHUE

DTH CHCTEMBI COCTOST M3 000PYIOBaHMS SKCTPAKIIUK PACTBOPHTEIEM [Tt OTTOHKH U™ 13
OPraHUYeCKOr0 IIOTOKA B KU JIKUH PacTBOP, 000PYI0BaHUS BBITIAPUBAHUS H/WUJIH JPYTOro
000pyTOBaHUS JJIsl JIOCTHIKEHUSI PETYIIMPOBKH U KOHTPOJISI BOJOPOJHOTO MTOKA3aTeNs, U
HAaCOCOB WJIM APYTHX YCTPOHCTB TIEPeHOCA [ 3aMOTHEHUS TI€EK IIEKTPOXUMIIECKOrO
BoccTaHoBNeHUs. OCHOBHAs 3a7ada KOHCTPYKIIMH COCTOMT B TOM, YTOOBI H30eXarh
3arps3HeHHs MOTOKA KUIKOCTH HOHAMH HEKOTOPBIX MeTaJlIoB. ClIeIOBATEIIbHO, TC YacTH
000pyTIOBaHU I CHCTEMBI, KOTOPBIE HAXOJATCS B KOHTAKTE C TEXHOJIOTHYECKUM ITOTOKOM,
W3TOTABINBAIOTCS U3 COOTBETCTBYIOIINX MaTePHAIOB (TaKUX, KaK CTEKII0, PTOPHPOBAHHEE
YTJICBOJIOPOIHBIE TOJTUMEPBI, CYIbdaT noaudenuia, cyab(poH moaus(upa u NpoImUTaHHBIA
CMOJION TpaduT), NITK 3aNTUIICHBI TOKPBITUEM M3 TAKHX MaTEpUAIIOB.

CucreMbl NOATOTOBKU NUTAHUS (XUMHYeCKUA 00MeH)

CHeIII/IaJ'ILHO OpCAHAa3HAYCHHBIC HJIA IMOATOTOBJICHHBIC CUCTCMBI Ui ITPOU3BOACTBA
MUTATCIbHBIX PpacTBOPOB XJIOpHIa YpaHa BBEICOKOH  YHMCTOTBI A4 YCTAHOBOK
110 pa3ACJICHU IO N30TOIIOB ypaHa METOJJ0OM XUMHUYCCKOIO obMeHa.

[HOACHUTEJIBHOE 3AMEYAHUE

OTH cUCTEMBI COCTOSIT M3 000pYIOBAHMUS U PACTBOPEHUS, SIKCTPAKIINU PACTBOPHUTEIEM
W/UI1 MOHOOOMEHHOTO 000pYyIOBAHUSI TSI OYHMCTKH, a TAKXKE DJEKTPOJIUTUUECKUX STUEEK
st BocctanoBiieHus U™ umun U™ B U™. B a3Tux cucremax Mmpou3BOASATCS PacTBOPBI
XJIOpH/a ypaHa, B KOTOPBIX COAEPKUTCS JIMIIb HECKOJbKO YacTe Ha MHJIJIMOH
METAJUIMYECKUX BKIIIOYEHUH, TaKUX, KaK XpOM, Kelle30, BaHaIui, MOJIUOIEH U JPYTHX
OBYXBAJCHTHBIX WX KAaTHOHOB MJIM KAarTHOHOB C OoJsblIield  BaJCHTHOCTHIO.
KoHCTpyKIIMOHHBIE MaTepUabl T 3JIEMEHTOB CUCTEMBI, B KOTOpOii oOpabarbiBaeTcs U™
BBICOKOH YMCTOTHI, BKJIIOYAIOT CTEKJIO, (DTOPUPOBAHHBIE YTIIEBOJOPOJHBIC MOIUMEDDI,
rpaduT, MOKPHITHI MOMUBUHHI-CYJIBGATHBIM UM TOIU3(UP-CYIb()OHHBIM IIIACTHKOM
Y TIPOIIU TAHHBIA CMOJIOM.

CucreMbl OKHMC/IeHUs YpaHa (XMMHUYecKUi 00MeH)

CrenuanabHO MpeAHa3HAYSHHbIE MM TOATOTOBICHHBIE CHCTEMBI [Tt oKuciaeHus U B U™
JUTS BO3BpAIllEH U B KaCKaJ] pa3JielICHI sl U30TOIOB ypaHa B IpoIiecce 000TaIeHrsl METOIOM
XUMHAYECKOI0 OOMEHA.
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5.6.6.

5.6.7.

5.6.8.

[NOACHUTEJIBHOE 3AMEYAHUE
OTH cHCTEeMbI MOTYT BKIIIOUATh Takoe 000pyZ0oBaHue, KaK:

a) o0opynoBaHue Ui KOHTaKTUPOBAHMS XJIOpa M KHUCIOpPOAa C BOAHBIMU
amroeHTaMu M3 000pYJOBaHUS Ppa3ACIACHUS M30TONOB M SKCTPAKIUH
obpaszoBagiierocsi U™ B 00eTHEHHBIH OpraHUYECKU TOTOK, BO3BPAIIAIONIUHCS 13
MPOU3BOJICTBEHHOTO BBIXOa KACKa/1a;

b) 00opyZ0BaHUE, KOTOPOE OTACIACT BOJY OT COJITHOM KHCIIOTBI, YTOOBI BOJIA H
KOHI[CHTPUPOBAHHAs COJISIHAS KM CIIOTa MOTJIH ObI OBITh BHOBb BBE/ICHBI B ITPOLIECC B
HYXHBIX MECTaXx.

BbicTpo pearnpyronme HOHOOOMeHHbIE CMOJIBI/aAcOpOeHTHI (MOHHBII 00M eH)

Beictpo  pearmpyromme HOHOOOMEHHBIE CMOJBI WM afACOPOEHTHI, CHEIHAIIEHO
MpeAHa3HAYEeHHbIE WM TOATOTOBJICHHBIE IJIs1 00OTaIlleHHs] ypaHa C HCIONb30BaHUEM
npoliecca MOHHOTro 0OMeHa, BKII0Yast IOPUCThIE CMOJIBI MAKPOCETYATON CTPYKTYPBI WU
MeMOpaHHBIE CTPYKTYpbhl, B KOTOPBIX AaKTHBHBIC TPYIIBl XMUMHYECKOTO OOMEHa
OTpPaHUYCHBbI TMOKPHITHEM HA IOBEPXHOCTH HEAKTHBHOM MOPHUCTON BCIOMOTATEIBHON
CTPYKTYpBI, U Ipyrue KOMIIO3UTHBIE CTPYKTYPBI B JII000H mpuemieMoil popme, BKIIOUas
YaCTUIIbI BOJIOKOH. DTH HOHOOOMEHHBIE CMOJIBI/aICOPOSHTHI IMEIOT TuaMeTpsl 0,2 MM M
MEHee W JOJDKHBI OBITh XUMHYECKM CTOMKMMH N0 OTHOUIGHHIO K pacTBOpam
KOHILIEHTPUPOBAHHOM COJISIHOM KUCIIOTHI, a TAKXKE JOCTaTOYHO MPOYHBI (PU3NUYECKH, C TEM
yTOOBl MX CBOWCTBAa HE YXyALIAIMCh B OOMEHHBIX KOJIOHHaX. CMOIbl/ancopOeHTs
CHEIUANBHO MPeAHa3HAYCHBI I IOy YeH U KWHETU KU O4€Hb OBICTPOro 00MeHa N30TOMOB
ypaHa (AmuTenbHOCTh ToilyoOMeHa MeHee 10 cekyHZ) W 00NamaroT BO3MOXKHOCTHIO
pabotats mpu Temmneparype B quanazone ot 100°C mo 200°C.

HNoHo00MeHHBIE KOJIOHHBI (MOHHBIH 00MeH)

[HunuH nprdeckue KOIOHHKI tuameTpom oosiee 1000 MM 1715t yaep KaHUS U TTOICPIKAHHS
3aIO0JHEHHBIX CII0€B HOHOOOMEHHBIX CMOJI/a[ICOPOCHTOB, CIIEIIUANIBHO MPeAHa3HaAYeHHbIE
UM TOATOTOBIICHHBIC AJsl OOOTallleHusi ypaHa C HCIOJIb30BaHUEM HMOHOOOMEHHOIO
mpoiecca. OTH KOJOHHBI M3TOTOBIIEHB W3 MaTepUaIOB (TakWX, KaK THUTaH WA
(TOpUPOBAaHHBIE YTIEBOJIOPOTHBIC IMOJIMMEPHI), CTOWKHUX K KOPPO3WH, BHI3bIBAEMON
pacTBOpaMy KOHIIEHTPUPOBAHHOM COJISTHOW KHUCIIOTBHI, WJIM 3aIIUINEHBI TOKPBHITHEM H3
TaKMX MaTepHaJIOB U CIOCOOHBI paboTarh MpH Temreparype B aumana3zoHe or 100°C
10 200°C u naBnenuu Boime 0,7 MIa (102 pyHT/KB. q10iiM).

HonooOMeHHbIE ccTeMbl pedliiokca (MOHHBIH 00MeH)

a) CrenuaibHO TTPETHA3HAYCHHBIC FITH ITO/ITOTOBJICHHBIC CHCTEMBI XHMUYECKOr0 MITH
ANEKTPOXMMHUYECKOTO BOCCTAHOBJICHUS JUIS  pEreHepanuu  pearcHTa(oB)
XUMHYECKOTO0 BOCCTAaHOBJICHHS, UCIIOB3yeMOro(bIX) B KacKagax HOHOOOMEHHOrO
oborareHus ypaHa.

b)  ChoenuanbHO npeaHa3HAYEHHBIE UK TTOJITOTOBJICHHBIE CHCTEMBI XUMHYECKOro M
AIEKTPOXMMHUYECKOT'0 OKUCIICHUS JUIsl pereHepamniy peareHTa(0B) XUMMHYECKOro
OKHCIICHH S, UCIIOJIb3yeMOro(bIX ) B KaCKaJlax HOHOOOMEHHOT0 00OoTaIeHns ypaHa.

[HOACHUTEJIBHOE 3AMEYAHUE

B mponecce monHooOMeHHOTO O0oraimieHusl B KauecTBE BOCCTAHABJIMBAIOIIETO KAaTHOHA
MOJKET HCIIOIBb30BaThCs, HAampumep, TpexBajieHTHbI THTaH (Ti*3), U B 3ToM ciy4ae
BOCCTAaHOBHUTENBHAS  CHCTEMa oyzner BBIPa0ATHIBATH Ti*3 MOCPEICTBOM
BoccTaHoBNeHUs Tit.
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5.7.

5.7.1.

5.7.2.

B mporecce B kauecTBe OKMCIUTEINS MOXKET UCIOJIB30BATHCS, HAIIPIMED, TPEXBAJICHTHOS
xene3o (Fe™), m B 3TOoM cimyyae cucrema OKucieHUs Oyaer BblpabarbiBath Fe'
IOCPEICTBOM OKHCIIeHUst Fet?.

Cneunanbno npeaHasHAYCHHbIC HJIH MOATOTOBJICHHBIC CUCTEMBbI, oﬁopyzwl;aﬂne H
KOMITIOHCHTHBI VI HCITOJIB30BAaHHUSA B JIa3€PHbIX 000raTHTEJbHBIX YCTaHOBKax

BBOJHOE 3AMEYAHUE

CymiecTByIOIKE CUCTEMBI JUII 000TaTUTEIbHBIX IPOIIECCOB C HCIOIB30BAHMEM JIA3€POB
JeNsITCS Ha IBE KaTerOpUU: Te, B KOTOPBIX pabouell cpeioil sSBISIOTCS mapbl aTOMapHOro
ypaHa, U Te, B KOTOPBIX pab0odei Cpeioii ABISAIOTCS Maphl ypaHOBOT'0 coequHEHUsI. OOIMMU
Ha3BaHMIMU JUTS TAaKUX TPOIECCOB SBJISIIOTCS: MTEpBasi KATETOPHS — JIa3epHOE Pa3/IiesieHue
M30TONOB Mo Meroxy atoMapHbix napoB (AVLIS umm SILVA); BTOpas kareropus —
MOJIEKYJISIDHBIA MeToJ JazepHoro pazneneHus uzoronoB (MLIS wmm MOLIS) u
XUMUYECKass pPeaklHsi TMOCPEACTBOM HM30UpaTenbHO 1O  M30TONaM  JIa3epHOU
aktuBanuu (CRISLA). CucreMsbl, 000py10BaHHE U KOMIIOHEH ThI JIJISl yCTAHOBOK JIa3€PHOTO
oOoramieHus BKIIOYAIOT: &) yCTPOHCTBA IS MOAaYH [TapOB METAJUIMYECKOT0 ypaHa (11t
n30upatenbHOW (OTOMOHM3ALMHK) WM YCTPOHCTBA MJsl TMOAa4Yd TapOB YpPaHOBOro
coequHeHU (U1 POTOAUCCOIMAIIMY UITH XUMHUYECKOM aKTUBAIMK ), b) yCTpoWCTBa A1
cOopa oborameHHoro 1 00eJHEHHOT0 METAJUIMYECKOTO ypaHa B Ka4eCTBE «IPOYKTa» U
«XBOCTOB» B TIEPBO KaTerOpUH U YCTPOMCTBA AJIsl cOOpa pa3yiosKEHHBIX HIIM BBILIEAINX
W3 peaKklMM COCNMHEHHH B KadeCTBE «IPOAYKTa» W HeoOpabOTaHHOTO Marepuaja B
Ka4eCTBE «XBOCTOB» BO BTOPOIl KaTeropuu; Cc)pabouue Ja3epHbIE CHCTEMBI JUIs
M30MpaTenbHOT0 BO30OYKAEH U U30TONOB ypana-235; u d) o6opyaoBaHUe IS TOAT OTOBKU
MoAa4y W KOHBEPCHHU MPOAYKTa. BeiencTBue CIOKHOCTH CHEKTPOCKONUH aTOMOB U
COCIMHEHUHN ypaHa MOXKET MOTPeOOBAThCA NCIONB30BaHUe JTI000M U3 Psila UMEIOLTUXCST
JIA3EPHBIX TEXHOJIOT UK.

[HOACHUTEJIBHOE 3AMEYAHUE

MHorue u3 KOMIIOHEHTOB, IIEPEUUCIEHHBIX B O3TOM pa3jene, BCTyHawr B
HEIMOCPEACTBEHHBI KOHTAKT C MapaMH METAJUTMYECKOTO ypaHa UIH C KU IKOCTHIO, UITH C
TEXHOJOTH4YeCKUM razom, cocrosiiuM u3 UFs nnu cmecu u3 UFs u npyrux razos. Bee
IMOBEPXHOCTH, KOTOPBIE BCTYMAIOT B KOHTAKT ¢ ypaHoM uiu UF¢, MOTHOCTBIO H3TOTOBIEHBI
13 KOPPO3HECTOMKUX MaTEPUaIOB MJIM 3aI[UIIIEHBI TOKPBITHEM U3 TaKUX Marepuaios. st
Ienel paszena, OTHOCAINErocss K KOMIIOHEHTaM OOOpyMOBaHHS MMl Ja3epHOro
o0oramieHusi, MaTeprabl, CTOHKHE K KOPPO3UH, BHI3BIBAEMOI IMapaMu MIIN KU IKOCTSIMH,
COJEepKAIIMMH METAIUTMYECKUM ypaH WJIM YPaHOBBIE CIUIABBI, BKJIIOYAIOT IMOKPBITHIA
OKCHJIOM UTTpHS TpaduT U TAHTAI; U MaTepUalibl, CTOWKHE K KOppo3ur, Bbi3biBaeMoit UFs,
BKJIFOYAIOT M€/lb, HEPXKABEIOILYIO CTajlb, AIFOMUHUM, aTFOMUHUEBBIE CIIaBbI, HUKEIb WIN
craBkl, conepkamue 60% Hukens u 6omnee, u croiikue K UFs momHOCTEIO (PTOpHpOBaHHEE
YTJIEBOJOPOIHBIE TOTUMEPBHIL.

Cucrembl BoinapuBanus ypana (AVLIS)

CrnenuanpHO TpeIHa3HAUYCHHBIC WM MOATOTOBJICHHbBIE CHCTEMbl BBHIAPUBAHMS ypaHa,
KOTOpBIE COZIEP’KAT BBICOKOMOILIHBIE MTOJOCOBBIE MJIM PACTPOBBIE 3JIEKTPOHHO-ITyUeBbIE
NYIIKY C IIepeiaBaeMoii MOIITHOCTBIO Ha MUIIIeHB Oostee 2,5 kBT/cm.

Cucrempl 171 00pad0TKHU KUAKOM eTaLTHYecKOro ypana (AVLIS)
CrnenuanbHO NpeTHa3HAYCHHBIE TN TTOJrOTOBJICHHBIE CHCTEMBI [Tl 00paObOTKH KU KOO

MeTaJula JUIsl PacIIaBICHHOTO ypaHa WM YPaHOBBIX CILJIABOB, COCTOSIIIME U3 THTJICH
Y OXJIaXIAIONIEro 000PYI0BAHUS JIJIsl TUTJICH.
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5.7.3.

5.7.4.

5.7.5.

5.7.6.

5.7.7.

[MOACHUTEJIBHOE 3AMEYAHUE

Turnu u [Apyrue KOMIIOHEHThl 3TOM CHCTEMBI, KOTOpbIE BCTYMalOT B KOHTAKT
C PacIUIaBJIEHHBIM YPaHOM UJIM YPAHOBBIMU CIUIaBAMHU, 3T OTOBJIEHbI U3 KOPPO3UECTONKUX
A TEPMOCTOMKHX MaTepuajoB HJIA 3aIlMIIEHBI MOKPBITUEM M3 TaKHX MaTepHasoB.
[Tpuemmnemble MaTepHallbl BKJIIOYAIOT TAHTAJ, TOKPHITHIA OKCHIOM UTTPHUA rpaduT, rpadur,
ITOKPBITHII OKUCIAMH JPYTHX PEAKO3EMENbHBIX 3JIEMEHTOB MJIM UX CMECSIMU.

Arperatsl 1Jis1 c00pa «IPOAYKTa» M «XBOCTOB)» MeTaJlInyeckoro ypana (AVLIS)

CrnenuanbHO NpeAHa3HAYEeHHbIC UITH MTOATOTOBJICHHBIE arperartsl g cOopa «IIpoIyKTa»
U «XBOCTOB) METALTUYECKOT'0 YpaHa B XKHAKOH UIM TBEpoH hopMme.

[NOACHUTEJIbBHOE 3AMEYAHUE

KOMITOHEHTBI 3THX arperatoB M3TOTOBJIEHBI U3 MaTEpUATIOB, CTOMKHX K HAarpeBy W
KOpPPO3HMH, BBI3BIBAEMON MAPAMH METATUNINYECKOr0 ypaHa UiIH )KUIKOCTBIO, WM 3allUILEHbI
MOKPBITHEM U3 TAKUX MaTepHaioB (TaKMX, KaK MOKPBITHI OKCHUIOM HTTPHS TpaduT Win
TaHTAJI) U MOTYT BKJIIOUATh B ce0s1 TpyOOIIPOBOIBI, KIIAMaHbl, IITYLEpa, «Keno0ax», BBOIbL,
TEMII000OMEHHHUKH U KOJJIEKTOPHBIE ITACTHHBI AJ15I MAarHU THOT 0, 3JIEKTPOCTATH YECKOr0 MIH
JIPYTUX METO/IOB Pa3JeNICHUSL.

Koxyxu pazaeanrteabnoro moay.as (AVLIS)

CHCLII/IEUIBHO Npe€aAHasHA4YCHHbIC HJIN MMOATOTOBJICHHBIC NHUJIHMHAPHUYCCKHUE WM
IPpAMOYTOJBHBIC KaMCPBI IUIA ITOMCINCHN A B HUX HCTOYHH KA ITapOB MECTAJNIMYCCKOT'O YpaHa,
SHCKT”pOHHO-queBOﬁ IMYHOIKH 1 KOJIJICKTOPOB «IIPOAYKTA» U «XBOCTOB).

[NOACHUTEJIbBHOE 3AMEYAHUE

OTH KOKYXH HMEIOT MHOXKECTBO BXOIHBIX OTBEPCTHUH VIS TMOAAYM SJIEKTPOIMUTAHUS U
BOJIbI, OKHA /ISl JIa3epHBIX MYyYKOB, COSIMHEHUU BaKYyMHBIX HACOCOB, a TaKXkKe JUIA
JMarHOCTHKA W KOHTPOJS KOHTPOJIBHO-M3MEPUTENBHBIX HprOOpoB. OHU HMEOT
MPUCIIOCOONICHUST JUISI OTKPBITHS W 3aKPBITUs, YTOOBI O0ECHeYnTh OOCITY>KUBaHHE
BHYTPEHHUX KOMITOHEHTOB.

CBepx3BYKOBbBIE pacumpuTenabHbie comaa (MLIS)

CrenuanbHO MpeHa3HAYCHHbIE UITH TTOJITOTOBJICHHBIE CBEPX3BYKOBBIE PaCIIMPUTEIBHbIC
corta s oxnaxzaeHus cMmeceit UFs m Hecymero raza mo 150°K unum HuUXEe U
kopposuecroiikue k UFs.

Konaexkropsl npoaykra naTudropucroro ypana (MLIS)

CrennanbHO NpeAHa3HaYeHHbIE UM TOATOTOBJIEHHBIE KOJIEKTOPBI TBEPIOro IPOAYyKTa
nsarudropucroro ypana (UFs), cocrosimue u3 ¢uiabrpa, KOMIEKTOPOB yIAPHOTO HIH
IUKJIOHHOTO THTIA WJIA UX coYeTaHmi 1 Kopposuectoiikue Kk cpene UFs/UFs.
Komnpeccopsr UF6/necymero raza (MLIS)

CrenmnanbHO MpeaHa3HaYeHHbIe UM MOArOTOBIEHHBIE KoMiipeccopsl st cmeceit UF¢ u
HECYIIETO raza s JIUTENbHOW sKciutyaTanuu B cpene UFs. KoMmoHeHTHI 3THX

KOMITPECCOPOB, KOTOPBIE BCTYMAIOT B KOHTAKT C HECYUIMM [a30M, MU3TOTOBJIEHBI U3
koppo3suectoiikux Kk UFs MaTepuanos nim 3alyIeH bl IOKPHITHEM U3 TaKUX MAaTepUajioB.
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5.7.8.

5.7.9.

5.7.10.

5.7.11.

YniorHenus Bpamawiuxcs Bajgos (MLIS)

CHGHI/IEUIBHO MNpEeaAHasSHaAYCHHBIC UJIM ITOAT OTOBJICHHBIC YIIJIOTHCHHM S BpallatOn[UuXCs BAIOB,
YCTaHOBJICHHBIC Ha CTOPOHC IMOJa4YM W Ha CTOPOHC BbIXOJa I YIJIOTHCHHUSA Bajla,
COEIUHSIOIIET0 POTOP KOMIIPECCOPA C TPUBOIHEBIM JIBUTATEIIEM, C TEM YTOOBI 00ECTIEUNTh
HaIeKHYI0 IepMETU3alMIo, TPEJOTBPALIAONIYI0 BbIXOA TEXHOJOTHYECKOro ra3a MM
HaTeKaHWe BO3J1yXa WM YIUIOTHSIOIIErO ra3a BO BHYTPEHHIOIO KaMepy KOMIIPEccopa,
KoTopas 3anonHeHa cMeceto UFs 1 Hecymero rasa.

Cucrembl propuposanust (MLIS)

CrierinanbHO MpeAHa3HaYeHHbIC UK TTOATOTOBIEHHBIE CHCTeMBbI Tt (hropupoBanms UFs
(B TBepaoM cocrosianu ) B UFs (Taz).

[NOACHUTEJIBHOE 3AMEYAHUE

OTH cucTteMbl pegHazHaueHsl i pTopupoBanus coOpannoro nopomka UFs B UFs B
IEJISX IOCIICAYoNEro cOopa B KOHTEHHEpaX MPOayKTa UJIH IS moaqu B 0710k MLIS ays
JONOMHUTENBHOrO oOorameHus. IIpy TNpUMEHEHMHM OJHOTO TOAXOJA PeaKIus
(hTopupoBaHUs MOKET OBITH 3aBeplIeHA B IIPeesax CUCTEMbI pa3ieieHUs U30TOI OB, Te
UJET peakiusi W HENOCPEJCTBEHHOE H3BJICUCHUE W3 KOJUIEKTOPOB «IPOIYKTa.
[Tpu npumeHeHun apyroro moaxoxaa mopoiok UFs MoxeT ObITh 3BIIeUeH/TIepeMeEIIIeH U3
KOJUIEKTOPOB ~ «IPOAYKTa» B  HOAXOMAUIMN  peakTop  (HalpuMep, pPeakTop
C TICEBIOOKMIKEHHBIM CIIOEM KaTaju3aropa, TeIMKOUJAIbHBIA PEaKTOp WIIM >KapoBast
OamHs) B menmsix (ropupoBaHus. B 00oux ciaydasx HCHONB3yeTcs 00OpYJIOBaHUE /s
XpaHeHHs U TepeHoca (ropa (MM APYrHX NPUEMIIEMBIX (TOPUPYIOIIUX PEarcHTOB)
u g coopa u neperoca UFs.

Macc-cnekrpomerpsol/ucrounnku uonos UF6 (MLIS)

CrenuanpHO MpeHa3HaYeHHbIC WK TTOJrOTOBJICHHBIC MArHUTHBIC UJIH KBaJPYIIOJIBHbIC
Macc-CEeKTPOMETPBI, CTOCOOHBIE TPOU3BOIUTE IPSMOI 0TOOP MTPOO TTO1aBAEMON MacChl,
«IPOIYKTa» UITM «XBOCTOB» M3 ra3zoBbIX MOTOKOB UFs 1 00mamaromue moaHsmM HabopoM
CIEYIOIINX XapaKTEePHCTHK:

1. yJenbHas pa3pelaronias CiocoOHOCTh 1Mo Macce cBbiie 320;

2. CoACpKaT MCTOYHHUKH HOHOB, H3TOTOBJICHHBIE M3 HHXpOMa HJIIM MOHEIIA
HJIA 3alIUIHCHHBIC ITOKPBITUEM 13 HUX, MWW HAUKCIUPOBAHHBIC,

3. coJiep>KaT MOHHU3aIMOHHBIE HCTOYHUKH ¢ OOMOapAUpOBKOIA AJIEKTPOHAMHY;

4. coziepKaT KOJUIEKTOPHYIO CHCTEMY, ITPUT'OJHYIO JUIs H30TOITHOTO aHAIH3a.
CucreMbl NoJa4yu/cucTeMbl 0TBOJA «IPOAYKTa» U «xBocToB)» (MLIS)

CrienuanbHO MpeAHa3HAYCHHBIE UM OATOTOBJICHHBIE TEXHOJOTHYECKIE CHCTEMBI WIN

00opya0BaHueE 111 000TaTUTEIBHBIX YCTAHOBOK, H3TOTOBJICHHBIC U3 KOPPO3UECTOMKIX K
UF¢ MaTepranoB, U 3alIAIIEHH bIX TTOKPHITHEM U3 TAKUX MATEPHAIOB, BKJIIOUYAIOIIHE:

a) MUTAIOIINE aBTOKJIABBI, TIEUN MJIM CHCTEMBI, HCIONb3yeMble i nogaun UFs ms
mporecca 000ralieHHUsL;
b) JecyOonMMaropsl (MM XOJOIHBIC JIOBYIIKH), MCIOJIB3YEMBIC I BBIBEACHUS

Harperoro UFs 13 mporiecca oGoramieHus A7s IOCIeAyOIIero MepeMeleH s,
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5.7.12.

5.7.13.

5.8.

c) CTaHIINM OTBEPXKACHUS WIM OXWIKEHHS, MCIoIb3yeMmble Uil BbiBeaeHus UFg
U3 mpoiiecca oboramienus myteM cxkatus u nepeBojaa UFs B )KuAKy10 WK TBEPIIYIO

$opmy;

d) CTAaHLIMK «IPOAYKTa» WIIH «XBOCTOB», UCHOJb3yeMble Aia nepemerieHust UFs
B KOHTEHHEPHL

Cucrtembl otaenenusi UFs ot Hecymero raza (MLIS)

CrienuanbHO MpeAHa3HAYCHHBIE VM TTOJINOTOBJICHHBIE TEXHOJIOTUYECKUE CHCTEMBI JIJIS
otnenenusi UFs ot Hecymero raza. Hecynum razoM MoxeT ObITh a30T, aprOH WITU IPYroi
ras.

MOACHUTEJIbBHOE 3AMEYAHUE

OTHU CHCTEMBI MOT'YyT BKJIFOYATh TaKO€ O60py,I[OBaHI/I€, KaK:

a) KPUOTECHHBIE TEIJIOOOMEHHUKH WJIM KPHOCENapaTopbl, CIIOCOOHBIE CO34aBaTh
temmneparypsl —120°C unu meHee, uiu

b) OJIOKY KPHOTEHHOTO OXJIAX ACHHsl, CTOCOOHBIE co31aBaTh Temmeparypbi—120°C um
MeHee, NN
C) xoJionHble ToBymku UFs, ciocoOHbIe co3aaBaTh TeMieparypbl —20°C umu MeHee.

Jlazepubie cuctembl (AVLIS, MLIS u CRISLA)

J'[a:;epbl WJIN JIA3€PHBIC CUCTEMBI, CIICHIUAJIBHO IMTPEAHA3HAYCHHBIC UJIKM ITOATrOTOBJICHHLIC
JUIA pa3sacJICHUA U30TOIIOB ypaHa.

[NOACHUTEJIBHOE 3AMEYAHUE

Jlazepnas cucrema nponecca AVLIS 00bMHO COCTOUT W3 JIBYX JIa3€pOB: Jla3zepa Ha mapax
MeHM U Jiazepa Ha Kpacutessix. JlazepHas cucrema gt MLIS 00brdHO cOCTOUT U3 Na3epa,
paboraromiero Ha CO2 MM SKCHMEPHOTO J1a3epa i MHOTOXO/I0BOI O THYECKOH SMEHKH C
BpalIaOIMMKCS 3epKanaMi Ha 00erX cTopoHax. J{Jis 1a3epoB MK JIa3€PHBIX CUCTEM IIPU
obowux mporieccax Tpedyercsi CTabUIM3aTop CIEKTPOBON YaCTOTHI JJIsl pabOTHI B TEUCHHUE
JUTUTENBHBIX IEPHOIOB BPEMEHN.

Cneuna.m;no NpeaAHasSHAYCHHbIC HJIH MOATOTOBJICHHBIC CUCTEMBbI, oﬁopmeBaHne H
KOMIIOHEHTHI 1JIA UCII0JIb30BaHUA HA 000raTHTEIbHBIX YCTAaHOBKAaX € IJ1a3ME€HHbBIM
pas3jaejeHuemM

BBOJHOE 3AMEYAHUE

ITpu nporecce MIa3MEHHOT0 pa3/eleH s [1a3Ma, COCTOSIIAst N3 MOHOB ypaHa, MPOXOIUT
4yepe3 IJMEeKTPUUECKOe 1MoJjie, HACTPOCHHOE Ha 4acTOTy MOHHOTO pe3oHanca U233, ¢ Tem
94TOOBl OHM B IEPBYIO OYepeIb IMOTJIOIIAIN SHEPTUI0 U YBEIHYUBAICSH JAUAMETP UX
ITONOPOOOpa3HeIX OpOuT. MOHBI C MNPOXOXKICHHEM MO OOJbIIEMY JIUaMETpy
3axBaThIBAIOTCS [UIsi 00pa3oBaHUs MPOAyKTa, oboramenHoro U?3S. Ilnazma, koTopas
o0pa3oBaHa IOCPEICTBOM HOHU3ALMH YPAHOBOrO 11apa, COJCPIKUTCS B BAKYYMHOU Kamepe
C MAarHUTHBIM [OJIM BBICOKOW HANPSHKEHHOCTH, OOpPa30BaHHBIM C  ITOMOIIBO
CBEPXIPOBOAIIEr0 MarHiuTa. OCHOBHBIC TEXHOJIOTHYECKHE CHCTEMBI TIPOIIECCa BKITFOYAIOT
CHCTEMY T'eHEepaIliK YPaHOBOH I71a3Mbl, pa3AeUTEIbHBIA MOIYJIb CO CBEPXITPOBOISIIM
MarHMuTOM M CHCTEMBI U3BICUCHHS METaJlIa JUIsi COOpa «IIPOILYKTa» U «XBOCTOBY.
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5.8.1.

5.8.2.

5.8.3.

5.8.4.

5.8.5.

5.8.6.

MHKpOBOJIHOBBIe HCTOYHUKHU JHEPTUU U AHTCHHbI

CrenuanbHO TpeIHA3HAYCHHBIC WJIU TOJATOTOBJICHHBIE MHKPOBOJIHOBBIC HMCTOYHHKH
SHEPTUH W aHTECHHBI JJIsl TeHEepaIluy UM YCKOPEHUS HOHOB U 00JIaIaI0IIHE CIIETYFOIIMA
xapaktepuctukamu: dacrora Bemme 30T wm cpeaHss BbIXOAHAS MOITHOCTH IS
reHepamnuu noHoB Oosee 50 kBT.

Conenounanl aJist B036y)I€IleHI/Ifl HOHOB

CrnenuanbHO NpeTHa3HaYeHHbIE TN TTOrOTOBJIEHHBIE COJICHOU I TSI PaIi0YacTOTHOTO
B0O30YyX/IeHUsI HOHOB B Auana3one yactoT 6ojee 100 kI'm u criocoGHBIe paboTaTh mpu
cpenHeli momHocTy Oonee 40 kBT.

CucreMbl reHepaliy YPaHOBO# MJIa3Mbl

CrienmanbHO TIpeTHA3HAYCHHBIE WJIM TTOATOTOBICHHBIE CHCTEMbl T€HEpaIluy ypaHOBOH
ILUTa3Mbl, KOTOpPhIE MOTYT COJIEP’KAaTh BBICOKOMOIIHEIE ITOJIOCOBBIE WM PAaCTPOBEE
3JICKTPOHHO-JTy4eBbIC MYIIKH C IIepeiaBaeMOl MOIITHOCTBIO Ha MHIIICHB OoJiee 2,5 kBt/cm.

Cucrembl 111 06p360TKI/I AKUIKOMETALVIUYECKOT0 YpaHa

CrienmanbHO TTpeTHA3HAYCHHBIC FITH TTOITOTOBIEHHBIE CHCTEMBI JITIst 00pabOTKH KU IKOTO
MeTaJljla JijIsl paciyIaBJICHHOTO ypaHa UM YPaHOBBIX CIIJIaBOB, COCTOSIIUE U3 TUTIICH U
OXJTAXKIAIOIIET0 000PYIOBAHUS ISl TUTJICH.

[NOACHUTEJIBHOE 3AMEYAHUE

Turnmm m JOpyrue KOMIIOHEHTBHI 3TOM CHCTEMBI, KOTOpPBIE BCTYHNAlOT B KOHTAaKT C
pacIlIaBIEHHBIM YPaHOM HJIM YPAHOBBIMH CITIaBaMHU, U3TOTOBJIEHBI N3 KOPPO3U ECTOMKUX U
TEPMOCTOMKHUX MAaTepUaOB MM 3allMIIEHbl IMOKPHITUEM H3 TaKUX MAaTEepHaJIOB.
[Ipuemniembie MaTepranbl BKIFOYAIOT TaH TAJI, TOKPBITHIM OKCHIOM UTTpUsi rpadu T, rpadur,
MOKPBITHIM OKHCIIaMU APYTHUX PEAKO3EMETBHBIX 3JIEMEHTOB MJIM X CMECSIMH.

Arperatsl 1J151 c00pa «MPOAYKTa» M «XBOCTOB)» METAJNINYECKOr0 ypaHa

CrnenuanbHO NMpeTHa3HAYeHHbIE TN IO OTOBJICHHBIC arperarsl Jisi cOopa «IPpOLyKT U
«XBOCTOB» UIsl METANTMYECKOI'0 ypaHa B TBepAoil ¢opme. DTu arperartsl s cOopa
M3TOTOBJICHBI M3 MaTepUANOB, CTOWKUX K HarpeBy M KOPPO3HH, BBI3BIBAEMON Mapamu
METaJUNIMYECKOTO ypaHa, TaKuX, KaK TpaguT, MOKPHITHIA OKCHAOM HTTPHSL, WM TAHTAT, WA
3alUIIEHbI TOKPBITHEM U3 TAaKUX MaTEPHUAJIOB.

Koskyxu pa3iesiuTeJJbHOr0 MO1YJIA

HI/IJII/IH)IPI/I‘ICCKI/IG KaM€phbl, CICHHUAIbHO NMPECAHA3HAYCHHBIC UJIW IMOATOTOBJICHHLIC JJIS
HCIIOJIB30BAHUSI HAa 00OraTUTENbHBIX YCTaHOBKax C IIJIa3MCHHBIM Pa3JACJICHUEM, I
INOMCIICHHUA B HHUX HNCTOYHHKA ypaHOBOﬁ IJ1a3Mbl, SHEPreTU4YECKOro CoJICHouIa
PaanovacTOThl U KOJIJIEKTOPOB «IIPOAYKTa» U «XBOCTOB).

[HOACHUTEJIBHOE 3AMEYAHUE

OTU KOXYXH HMEIOT MHOKECTBO BXOJHBIX OTBEPCTUM M MOJAYM DJEKTPOIHUTAHUS,
coequHeHNH 11 (hPy3MOHHBIX HACOCOB, a TAKXKE IS MArHOCTUKY M KOHTPOJISt KOHTPOJIHHO-
W3MEPUTEIBHBIX TPHOOPOB. OHU MMEIOT MPHUCIOCOOJICHHS JJI1 OTKPBITUS M 3aKPBITHS,
4TOOBI 00eCIeYnTh OOCITYyXKUBAaHWE BHYTPEHHHX KOMITOHEHTOB, U HW3TOTOBJICHBI W3
COOTBETCTBYIOIINX HEMAarHUTHBIX MaTePUAJIOB, TAKUX, KaK HeP KaBeIoIas CTalb.
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5.9.

5.9.1.

Cneunanbno NnpeaAHasHAYCHHbIC HJIH MOATOTOBJICHHbBIC CUCTEMBbI, oﬁopy[mBaHne H
KOMITIOHCHTBI JIfl UCITIOJAb30BAaHUA HA YCTAHOBKAX 3JICKTPOMATHUTHOI'0 060rameﬂuﬂ.

BBOJIHOE 3AMEYAHUE

Ilpn  >JIEKTPOMAarHUTHOM TIIPOLIECCE MOHBI METAUIMYECKOTO YypaHa, MOJIy4YCHHbIE
ITOCPEACTBOM MOHU3AL MK TUTaIoIero Marepuana u3 coineit (06eraHo UCly), yckopsitores u
HNPOXOMAT Yepe3 MarHUTHOE IMO0Jie, KOTOPOE 3acTaBiIieT MOHBI Pa3IMYHBIX W30TOMOB
IPOXOAUTh MO  PA3IMYHBIM  HampabiieHHsM. OCHOBHBIMH  KOMITOHEHTAMH
AJIEKTPOMArHUTHOTO HM30TOITHOTO CelapaTopa SBIIIOTCS: MarHUTHOE TIIOJe  JUIS
OTKJIOHGHU/pa3IeNICHIs] K30TOIIOB HOHHOTO MyYKa, HCTOYHIKA HOHOB C €r0 CHCTEMOH
YCKOPEHHUSsI, U CHCTEMBI cOOpa OT/EICHHBIX HOHOB. BerioMoraTebHbIe CHCTEMBI 151 3TOr0
mpoiecca  BKJIFOYAIOT  CHCTEMY CHAOKCGHUsT MAarHUTHOW DHEprued, CHCTEeMBI
BBICOKOBOJIFTHOTO NHTAHUS WCTOYHHKA MOHOB, BAaKyyMHYIO CHCTEMY M OOIIWpHBIC
CHCTEMbI XUMHUUYECKOH 00pabOTKH JIJIsl BOCCTaH OBJICHUSI IIPOJIYKTa M OYM CTKH/ PEreHepalin
KOMITOHEHTOB.

:‘).TICKTI)OM ArHUTHBIC CeNapaTopbl U30TOIIOB

BHCKTpOMaFHI/ITHLIC cermapaTopsbl HN30TOITIOB, CIICUaJIbHO NpceaHa3sHA4YCHHbIC
WJIA TTOATOTOBJICHHBIC UIA pa3aACJICHUA U30TOIIOB ypaHa, 1 O60py,E[OBaHI/Ie 1 KOMITOHCHTBI
JJIA OTOr0, BKJIO4as:

a) Hcrounuku noHOB

CrnennanbHO  TpegHa3HA4YE€HHBIE — WIIU HOJTrOTOBJICHHBIE  OTHCIBHBIC
WITM MHOTOYM CIICHHBIE UCTOYHUKH HOHOB YpaHa, COCTOSIILIME U3 UCTOYHHUKA Tapa,
WOHU3ATOpa W YCKOPUTENS Iy4yKa, H3TOTOBIEHHBIE W3 COOTBETCTBYIOIINX
MaTepuaioB, TaKUX, KaKk TpaduT, Hep>KaBeromasi CTaJlb UM Me/lb, U CIOCOOHBIX
obecreunBarh 0OLINH TOK B Iyuyke HOHOB 50 MA mim OoJee.

b)  Komiekropbl HOHOB

KonekTopHbIe TIJIaCTHHBI, UMEIOITUE IBE MIJIM 0OJIee MICIH U Ia3a, CIICIUaIbHO
npenHa3Ha4YeHHbIE UK MOATOTORIEHHBIE ISl COOpa MyYKOB HOHOB 000TaIeHHOTO
1 00€THEHHOTO YpaHa U U3TOTOBJICHHBIE U3 COOTBETCTBYIOIINX MATEPHAIOB, TAKHX,
Kak rpaduT WM HEPIKABEIOIIAast CTalIb.

c)  Bakyymuble koxyxu

CrnenuanbHO MpenHa3HauYEeHHbBIE HIIM TTOJrOTOBICHHEIE BAKYyMHBIE KOXKYXH JIJIS
AJIEKTPOMArHUTHBIX CEMapaTopoB ypaHa, MU3TOTOBJICHHBIC M3 COOTBETCTBYIOIIMX
HEMarHUTHBIX MaTePUAIOB, TAKUX, KaK HEPIKABEIOIIAs CTANIb, M TIPETHA3HAYCHHBIC
Ju1s paboTel ipu nasieHuw 0,1 ITa win Hioke.

[NOACHUTEJIBHOE 3AMEYAHUE

DTU KOXKYXU CIIELUAIBHO IpeIHa3HAYCHbI U1l TIOMELICHUsI B HUX HCTOYHHUKOB
MOHOB, KOJUICKTOPHBIX TUIACTUH M BOJOOXJIAXKIACMbIX BKJIQJBIIICH W HMEIOT
MPUCTIOCOONICHUS JJIsl COeMMHEeHH I () (y3NOHHBIX HACOCOB M ITPH CITOCOOIICHHS
JUTSL OTKPBITUS U 3aKPBITUS B I[EJISIX U3BJICUCHUS U 3aMEHBI TUX KOMIIOHEHTOB.
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5.9.2.

5.9.3.

d) MarsuTHEIC HOJIOCHbIC HAKOH €YHU KU

CrnenuanbHO NMpeAHA3HAYEHHbIE MJIM MOATOTOBJICHHBIE MAarHUTHBIEC TOJIOCHBIC
HaKOHEUHUKH, UMEIole uamerp Oosee 2 M, MCIOJIb3yeMble sl 00ecreueHms
IIOCTOSIHHOTO MarHUTHOTO I10JIS B 3JIEKTPOMarHUTHOM cerapaTope U30TOIOB U AJIs
IepeHoca MarHUTHOTO MOJIST MEXK Y PaclonOKEHHBIMU PSIOM certapaTopamu.

BBICOKOBOJBTHBbIE HCTOYHUKH NMUTAHUS

CrnenuanpHO TpeaHa3HAYEHHbIE WJIM IOATOTOBICHHBIE BHICOKOBOJIBTHBIE HCTOYHHKH
NUTaHUS I HMCTOYHMKOB HOHOB, OOJNajaiomue IOJHBIM HaOOpOM  CIEAYIOLUINX
XapaKTEepUCTUK: MOTYT padOTaTh B HENPEPHIBHOM PEXKHUME, BBIXOJHOE HaIpsDKEHHE
20000 B wnnu Gonee, BhIXOAHOW TOK 1 A uim Oosee W CTaOMIIM3ANUs HAIPSDKEHHS
meHee 0,01% B Teuenue 8 yacos.

W cTOYHMKH MUTAHUS IJTEKTPOMArHuToB

CrienuanbHO TIpeHA3HAUYEHHBIE WJIM TOJArOTOBICHHBIC MOIIHBIE MCTOYHUKH MU TaHUS
MOCTOSIHHOTO TOKa JUI 3JEKTPOMAarHuToB, 00JIaatonie MOJHBIM Ha0OpOM CIIETyOIIIX
XapaKTEepUCTHK: BBIXOJHOM TOK B HempepelBHOM pexkxume 500 A unu Gonee mpu
Hanpsbkenu 100 B wnm Gonee, mpu crabunu3anuu Mo TOKY HIJIM HANPSHKEHHIO MEHee
0,01% B TeueHue § yacos.

YcTraHoBKH Ui MPOM3BOJACTBA THKEJOH BOABLI, JeidTepus W JAelTepHeBBIX
coeMHEHU M 000pyl0BaHNe, CICUATBHO NPeIHA3ZHAYEHHOE HJIN NOAT0TOBJICHHOE
IJIS1 9TOTO

BBOJHOE 3AMEYAHUE

Tspkenyro BOQYy MOXHO TPOW3BOJUTH, HCHONB3YS pa3IM4HbIe Tporecchl. OaHako
KOMMEPUYECKH BBIT'OJJHBIMU SIBJISIFOTCSI JIBA ITPOIIECcca: MPOIecC H30TOIMHOro oOMeHa BOJIbl U
cepoBogopona (rmporecc GS) u mporecc H30TOMHOTO OOMEHa aMMHaKa U BOAOPO/Ia.

[pouecc GS ocHoBan Ha 0OMEHE BOAOPOAA U ACHTEPHS MEXK Ty BOAOH H CEPOBOIOPOIOM B
CHUCTEME KOJIOHH, KOTOPBIC DKCIIIIyaTHPYIOTCS C XOJIOHOM BEPXHEU CeKIMEH U ropseit
HIDKHEH cekiueii. Boja TedeT BHU3 MO KOJIOHHAM, B TO BPEMsI KaK CEpOBOJIOPOTHBIN Ta3
LUPKYJIUPYET OT IHA K BEpIIMHE KOIOHH. J[Js conelicTBUS CMEIIMBAaHUIO ra3a U BOJbL
HCIIONIB3YETCS PSR ABIpYAThIX JIOTKOB. [leliTepuii mepeMeniaerca B BOXy NMPH HU3KHX
TeMIIepaTypax v B CEpOBOIOPO/I IIPH BBICOKUX TeMITepatypax. O0oraleHHbIe IeHTepreM ra3
WJIM BOJIA Y AISIOTCS M3 KOJIOHH IIEPBOM CTYTICHU Ha CTBIKE MOPSYMX M XOMOIHBIX CEKLUH, U
MPOIIECC MOBTOPSIETCS B KOJIOHHAX Cleytoliel crynenu. [IpoaykT mocneaneid ga3bi— Boma,
oOoramennas aerrepuem 10 30%, HanmpaBiseTcs B AUCTUIUISALMOHHYIO YCTaHOBKY VIS
MPOU3BOJCTBA PEAKTOPHO-UYHUCTON TSHKENIOHN BOJEL, T.€. 99,75% okucu aeltepust.

B mporiecce oOMeHa MeXly aMMHAaKOM M BOJIOPOJIOM MOXKHO U3BJICKAaTh JCUTEpUi W3
CHHTE3-Ta3a MOCPEICTBOM KOHTAKTa C )KUJIKUM aMMHAKOM B MIPUCYTCTBUH KaTaau3aTopa.
CuHTe3-ra3 nmojaeTcs B 0OMEHHbBIE KOJIOHHBI M 3aTeM B aMMHAYHbI KOHBEpTEp. BHyTpn
KOJIOHH I'a3 MOJHUMAETCS OT JHA K BEPIIMHE, B TO BPEMs KaK KUJIKUHA aMMHUAK TEYET OT
BEPIIMHBI KO JHY. JelTepuil B cCUHTE3-Ta3e JMIIACTCS BOJAOPOAA U KOHIICHTPUPYEICT
B aMMHaKe. AMMHAaK TOCTYIaeT 3aTeéM B YCTAHOBKY ISl KpPEKHMHIa aMMHaKa Ha JHE
KOJIOHHBI, TOrJa Kak ra3 coOupaercs B aMMHa4HOM KOHBEpPTepe Ha BEpIIUHE.
Hamocnemyrommx CTyMeHSX TMPOUCXOMUT JalbHEWIee oOoramieHue, W IyTeM
OKOHYATEIbHON AUCTUIUISAIIUYU TPOU3BOJIUTCS PEAKTOPHO-UYMCTas Tshkenas Boja. [logaua
CHHTE3-Tra3a MOXeT ObITh 00ecIieueHa aMMHAYHOM YCTaHOBKOM, KOTOpasi B CBOIO O4epe/Ib
MOXET OBITh COOPYKEHa BMECTE C YCTaHOBKOM JIJIsl IPOU3BOJICTBA TSDKETIOU BOJIBI Ty TEM
M30TOMMHOTO 0OMEeHa aMMHaKa 1 BoZiopoJia. B mpoiiecce aMMuayHO-BOAOPOIHOTO OOMEHa B
Ka4yeCcTBE HCTOYHUKA MCXOHOTO JCUTEPHs MOXKET TaKXKe UCIIOIB30BaThCsl OOBIMHAS BOJIA.
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6.1.

6.2.

6.3.

MHorue npeMeThl KIIF0YEBOT0 000pyTOBaHUS [Tl YCTaHOBOK IO TTPOU3BOJICTBY TSKEIOH
BOJIbI, HCIONB3YIONIUX Mporecchl GS MM aMMHAYHO-BOJAOPOAHONO OOMEHa, IIMPOKO
pacrpocTpaHeHbl B HEKOTOPBIX OTPACIHSIX HEPTEXMMUYECKOH MPOMBIIUICHHOCTH.
Oco0eHHO 3T0 KacaeTcss HeOONBIINX YCTAHOBOK, HCHONB3YyromuX mporecc GS. Oxaaako
HEMHOTHE TPEIMETHl 000pYAOBAaHUS SBISIOTCS CTaHAapTHBIMH. IIpomeccer GS
¥ aMMHAYHO-BOJIOPOAHOTO 0oOMeHa TpeOyroT 00paboTkM  OOJNBIIUX  KOJHYECTB
BOCIJIAMEHSFOIIMXCSl, KOPPO3UOHHBIX M TOKCHYHBIX JKUAKOCTEH TPH IMOBBIIICHHOM
napieHur. COOTBETCTBEHHO TMpU pa3pabOTKe CTaHJApTOB MO MPOCKTHPOBAHHIO
U OKCILTyaTaliu i yCTaHOBOK M 000PYI0BaHK S, HCIIOJIB3 YIOIIMX 3TH TMPOLIECCHI, CACIyeT
yAeNSTh OOJBIIOE BHUMAHUE TOAO0PY MaTepHalIOB U UX XapaKTEPUCTHKAM C TEM, YTOOBI
00CCTIeUNTh JUTUTEIBHBIA CPOK CIY)KOBI TIPH COXPAHCHHHU BBICOKON 0€30MacHOCTH U
HagexkHoctu. OmpeneneHne MacmTaboB  00ycClOBIMBAeTCS TJaBHBIM — 00pazoM
COOOpaKEHUSIMM SKOHOMHMKH M HEO0OXOAMMOCTH. TakuM oOpa3om, OoJjiblias 4YacTb
peaMeToB 000y TIOBAaHU ST U3TOTOBIISETCSI B COOTBETCTBUY C TPEOOBAHHSAMH 3aKa3YHKA.

Hakonemn, crmemyer ortmeTuTh, 49TO Kak B mpomecce GS, Tak u B Tmporecce
aMMHa4HO-BOJOPOJAHOTO 0OMEHa, MPeaMeThl 000pyIOBaHU S, KOTOPBIE MO OTACTBHOCTH
HE IIpeHa3HaueHbl WM MMOJATOTOBJIEHBI CIICUAILHO IS TPOU3BOJICTBA TSHKEIOU BOJIpI,
MOTYT COOMPATLCS B CHCTEMBI, CIICIHATBLHO TP IHA3HAYCHHBIC VITH MTOATOTOBRICHHBIC JITs
MIPOU3BOJICTBA TSDKEIOW BOJBL lIpuMepamMu TakWX CHCTEM, MPUMEHSEMBIX B 000MX
MpoIleccax, ABJIAIOTCS CHUCTEMa KaTAIUTHYECKOr0 KPEKMHTa, HCIOoJIb3yeMas B IIpoIlecce
oOMeHa aMMHUaKa v BOAOPOAa, ¥ T CTHILISIIMOHHBIE CHCTEMBI, HCITOIB3yEeMbIE B ITPOIIEcCe
OKOHYATEIbHOM KOHLEHTPALIMH TSDKEIOM BOJBL, JOBOIAIIEH €€ JI0 YpPOBHS
PEaKTOPHO-YHCTOM.

[IpenmeTsl 000pyA0BaHMS, KOTOPBIE CIEITUAITBFHO MTPeHA3HAYCHBI HJIM TIOATOTOBIICHBI JUIst
MPOU3BOJICTBA TSHKEIIOW BOJBI MyTEM HCHOJBL30BaHMS MO0 TMpoiecca oOMeHa BOJBI U
CepoBOOPOIa, TNOO TpoIecca OOMeHa aMMHaKa U BOJOPO/1a, BKITFOUAIOT:

Bono-cepoBoaopoaHbie 00MeHHbIE KOJTOHHBI

OOMeHHbBIC KOJIOHHBI, M3TOTAaBIMBAacMble M3 MEJIKO3CPHUCTON YIJIEPOJMCTON cTamm
(mampumep, ASTM AS516), muamerpom ot 6 M (20 pyroB) mo 9m (30 pyroB),
KOTOPBIE MOTYT JKCIITyaTHPOBATHCS npu JaBIICHUH CBBIIIIE W
paBHoM 2 Mma (300 pyHT/KB. I10M) U HMEIOT KOPPO3UOHHBIM JOMYyCK B 6 MM WIH
Oonbllie, CrIEUANBHO MPeIHA3HAYECHbI NN MOATOTOBJICHBI U MIPOU3BOACTBA THKETION
BOJIbI TyTEM HCIIOIB30BaH U ITPOLIECCa H30TOMMHOTO 0OMEHa BOJIbI M CEPOBOIOPOA.

I'a3oxyBKHM 1 KOMIIPeccOpbI

OnHoctyneHyvarsie, MmanoHarnopssie (T.e. 0,2 MITawmm 30 yHT/KB. Ar0HM) IEHTPOOSKHbIC
ra30JyBKH HJIA KOMIIPECCOPBI ISl IUPKYISAIIUA CEPOBOJOPOAHOTO rasza (T.e. Tasa,
coneprkarniero 6osee 70% HoS), cnermansHo mpemHa3HaY€HHBIC HITH TTOATOTOBICHHBIE JIIS
MPOU3BOJICTBA THKEIOW BOABI TyTeM HCIOJB30BaHMs Mpoliecca oOMeHa BOABI U
CepoBOJIOPOJIa. DTH Ta30[lyBKM HJIA KOMIIPECCOPhl HMMEIOT MPOU3BOJAUTEIBHOCTS,
HpEeBBIIIANIYI0 WM  paBHylo 56 m3/c. (120 000 SCFM) mnpu 3KCITyaTaliuu Tof
JaBJIeHHEM, MpeBblaomuM Ui pasabiM 1,8 MIla (260 ¢pyHT/KB. A0iiM) Ha BXOAE, U
CHa0XXCHBI CAIbHUKAMH, YCTOMYMBBIMHU K BO3iciicTBHIO Ho S.

AMM HAYHO-BOJAOPOAHLIC 00MeHHbIE KOJOHHBI

AMMUa4YHO-BOJIOPOJTHEIC 0oOMEHHBIe KOJIOHHBI BBICOTOH Oozee 1701171
paBuoit 35 M (114,3 dyroB) auamerpom ot 1,5m (4,9 pyroB) mo 2,5m (8,2 dyToB),
KOTOPEBIC MOTYT  OKCILUIyaTHPOBAaThCsid  TOA  JIABJICHUEM,  IPEBBIIIAIONIAM

15 Mna (2225 gyHT/KB. TI0IM), CTICITUATIBHO MPEHA3HAYCH HBIE WJTH ITOJITOTOBICHHBIC JJIs
MPOU3BOJICTBA TSDKEIIOW BOJIBI IyTEM HCIIONB30BAHUS Ipoliecca OOMEHa aMMHaka U
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6.4.

6.5.

6.6.

6.7.

BOJIOPOJa. ITH KOJOHHBI UMEIOT TAKXKE MO MEHBIIIEH Mepe OJTHO OTOOPTOBAHHOE OCEBOC
OTBEPCTHE TOTO e AMaMeTpa, YTO M IHIMHIAPHYECKas 4acTh, Yepe3 KOTOPYIO MOTYT
BCTaBIISITHCS HUIM BEIHUMATHCS BHYTPEHHU € YaCTH KOJIOHHBI.

BHyTpeHHI/Ie YaCTH KOJJOHHBI H CTYIIEHYATBHIC HACOCHI

BHYTpeHHI/Ie YaCTH KOJIOHHBI X CTYIICHYATBIC HACOCHI, CIICIIUAJIbHO MMPECAHA3HAUCHHbIC NI
IMOATOTOBJICHHBIC A KOJIOHH I MIPOMU3BOJACTBA TSDKEJION BOJBI ITYTEM HCITI0JIB30BaHUA
nmponecca aMMHUa4YHO-BOJOPOIHOIO obMeHa. BHYTpeHHI/Ie YaCcTH KOJOHHBI BKJIKOYAKOT
CIICOUAIBHO TMPCAHA3HAYCHHBIC KOHTAKTOPbI MCKIAY CTYIICHAMU, CO)IGﬁCTBy}OIIII/IC
TECHOMY KOHTAaKTy Ta3a U XHUIAKOCTH. CTYHCH‘IB.TBIC HACOChI BKJIIOYAIOT CIICIIHAJIBHO
NpeaHa3sHauYCHHBIC ITOTPYKACMBIC B XKW IKOCTb HACOCHI IJIA U PKY AU U KW IKOT'O aMMHaKa
B IIpeaeciiax o0beMa KOHTAaKTOPOB, HAXOOAIIUXCSA BHYTPHU CTyneHeﬁ KOJIOHH.

YcranoBku AJIl KPEKHHIa aMMHaKa

VY CTaHOBKH [UI KPEKHMHT'a aMMHUaKa, YKCILTyaTHPyEeMbIe IO IaBIEHUEM, MTPEBBIIAOMIM
nnu  paBHeiM 3 MIla (450 pyHT/KB. Ar0iiM), clieNHaANBbHO MpeIHa3HAuYEHHbIE WU
MOATOTOBJICHHBIE JUIsI TTPOM3BOJCTBA TSDKEION BOJBI MYyTEM HCIOJB30BaHUS IIpoIecca
M30TOIMHOTr0 0OMEHa aMMHaKa H BOJOPO/Ia.

HNudppaxpacHbie aHATU3ATOPHI NOTJIOMIEHHS

WNHbpakpacHble aHATW3aTOPHl IOTJIOMICHHS, CIOCOOHBIE OCYIICCTBIATh aHAJM3
COOTHOIICHU S MEXy BOJOPOJIOM M JIeHTepreM B pealbHOM MaciiTabe BpeMeHH, KOT/ia
KOHIIEHTpalluK JeiTeprs paBHbI Ui npesbiaoT 90%.

KaraauTnueckune neuu

Karanmutudeckne neun i nepepaboTKky 000TaeHHOro AISHTEpHeBoro ra3a B TSHKEITYI0
BOJTy, CHEIMAIBHO MPEeIHa3HauyeHHbIE NN MOATOTOBIIEHHBIE ISl TPOU3BOJICTBA TSKETION
BOJIBI TYTEM HCII0JIb30BAaHUS ITPOLIECCa U30TOMHOT0 0OMEHa aMMHUaka U BOIOPO/IA.

YcranoBku aiis KOHBECPCHHU YpaHa U oﬁopy)mBaHne, CNeUAJBbHO NMPEIHA3HAYCHHOEC
WM MMOAT0OTOBJICHHOC 1JIfl 3TOT0

BBOJHOE 3AMEYAHUE

B ycraHoBkax u cucremax il KOHBEPCHHU ypaHa MOXET OCYLIECTBIISATHCS OAHO WU
HECKOJIBKO MPEBPAIEeHN U3 OJHOTO XMMHYECKOr0 U30TOMNA ypaHa B JPYyrou, BKIIOYAsT
KOHBEPCHIO KOHI[eHTpaToB ypaHoBoi pyasl B UO;, konBepcuto UO3 B UO2, KOHBEpCHIO
okucelt ypana B UF4 unu UFs, konBepcuto UF4 B UFs, kouBepcuto UFs B UF4, koHBeEpcHio
UF4B Metayuimueckuii ypan U koHBepcuto gropunoB ypana B UO2. MHOTHE KITIOUEBbIE
KOMIIOHEHTHl 00OpyIOBaHWS YCTAaHOBOK [JIsl KOHBEPCHHM ypaHa XapaKTEpHbI Jis
HEKOTOPBIX CEKTOPOB XWMHUECKOW oOpabaThiBaromiell mpoMbliuieHHOCTH. Hampumep,
BHJIBI O0OPYIOBAaHMS, HMCIONB3YEMOr0 B 3TUX IPOIECCaX, MOTYT BKJIOUAaTh: II€uH,
KapyceJlbHble T€Yd, PEaKTOpPhl C ICEBIOOKHKEHHBIM CJIOEM KaTalu3aropa, >KapoBble
peakTopHbIE OalIHU, >KUAKOCTHbIE LEHTPU(YIH, AWCTUIUIANUOHHBIE KOJOHHBI H
JKUJIKOCTHO-HUIKOCTHBIE IKCTPAKIIMOHHBIE KOJIOHHBL. OJJHaKO HE MHOTHE KOMIIOHEHTbI
000pyIOBaHMSI UMEIOTCSI B «TOTOBOM BHJIE»; OOJBIIMHCTBO M3 HUX JOJDKHBI OBITH
MOATOTOBJICHBI COTJIACHO TPeOOBaHUAM M clelU(pHUKALMAM 3aKa3unka. B HEKoTOphIX
ciydasix —TpeOyercsi y4YMThIBaTh CHIEHHUANbHBIE IPOCKTHBIE M KOHCTPYKTOPCKUE
0COOEHHOCTH JUTsl 3alIUTHl OT arpeCCHUBHBIX CBOMCTB HEKOTOPHIX U3 00pabaThIBaeMbIX
xumuueckux BemectB (HF, Fa, CIF; u dropuns! ypana). Hakoner, criemyer OTMETHU TS, UTO
BO BCEX MpoIleccaX KOHBEPCHUHU ypaHa KOMIIOHEHTHI 000pyA0BaHUsI, KOTOPbIE OTAEIBHO
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7.1.

7.2.

7.3.

7.4.

7.5.

CII€IHAJIBHO HE MMPE€AHA3HAYCHBI UJIX ITOATOTOBJICHBI IJIsI KOHBEPCUHU YpaHa, MOT'YyT OBITH
O6’I)CI[I/IHGHLI B CHUCTCMbI, KOTOPLIC CICHHUAIbHO NPECAHA3HAYCHBI UJIMW ITOATOTOBJICHBI
JJIA UCITOJIB30BaHMA B LIEIAX KOHBEPCHUH YpaHa.

CnenmanbHO NpeIHa3HAYEHHbIe WJIM NMOATOTOBJIEHHbIE CHCTEMBI JJISl KOHBepPCHH
KOHIIEHTPaToB yYpaHoBoii pyasl B UO3

[NOACHUTEJIBHOE 3AMEYAHUE

KonBepcusi koHLeHTparoB ypaHoBoil pyasl B UO3 MOXKET OCYIIECTBIISTHCS CHadaja
MOCPE/ICTBOM DPACTBOPEHUST PYABl B a30THOW KHUCIOTE M OKCTPAKIIMU OYHUIICHHOIO
reKcarujipata ypaHWJIMHUTpaTa C IOMOIIBIO TaKOTO PACTBOPHUTENS, Kak TpHOyTHn
(docdar. 3arem rekcaruapat ypaHunAnHUTpaTa npeodpasyercs B UO3 mubo mocpenctsom
KOHLIEHTPAllUl M JCHUTpAMU, JUOO0 MOCPEICTBOM HEWTpalM3aluu ra3000pa3HbM
aMMMAKOM JUJIs IIOJIyYEHUsl IMypaHaTa aMMOHHs C ITOcIeyollen puibTpanueii, CyIKoi u
KaJIbIUHUPOBAHUEM.

CnenuajJbHO NpeJHA3HAYeHHbIe UM OAT0TOBJIEHHbIE cCUCTeMbI Vsl KoHBepcun UQ;
B UF¢

[HOACHUTEJIBHOE 3AMEYAHUE

Konsepcust UO3 B UF¢ MOXET OCYIIECTBISTHCS HEMOCPEACTBEHHO (HTOPHUPOBAHHEM.
Jlns mporecca TpeOyeTcs HCTOYHUK ra3000pa3Horo Gropa uim TpexgpTopucToro xjiopa.

CrnenuajabHO NpeTHA3HAY €HHbI€ HJIU OJAT0TOBJIEHHbIE CUCTeMbI JJ1s1 KoHBepcun UQ;
B UO;

[HOACHUTEJIBHOE 3AMEYAHUE

Konsepcust UO; B UO2 MOXeT OCYLIECTBISATHCSA NOcpeAcTBOM BoccTaHoBieHus UQO;
raz3oo00pa3HbIM KPEKHHI-aMMHUAKOM HJIH BOIOPOJIOM.

CnenmajibHO NpeIHA3HAYeHHbIE HJIM MOAT0TOBJIEHHbIE CHCTEMbI JIsi KonBepcun UO,
B UF4

[OACHUTEJIBHOE 3AMEYAHUE

KouBepcuss UO, B UF4 MOXET OCYHIECTBISTBCA MocpeACTBOM peaknuu U
¢ Ta3o00pa3ubM (hropucTteiM BonopoaoM (HF) mpu remmnieparype 300-500°C.

CrnennanabHO NpeIHA3HAYEHHbIE WIN MOATr0TOBJIEHHbIE CHCTeMbI 111 KoHBepcun UF;,
B UFs

[NOACHUTEJIbBHOE 3AMEYAHUE

Konsepcus UFs B UFs ocymecTBiseTcss MOCPEACTBOM 3K30TEPMUUECKON peaKIiu
c ¢Topom B peaktopHoil OamHe. UFs KOHAEHCHUpYeETCd M3 TOPSUYUX JIETYYHX Ta30B
MOCPEJCTBOM TIPOITYCKAaHUS IMOTOKA Ta3a 4epe3 XOJOJHYIO JIOBYLIKY, OXJaXICHHYIO
1o —10°C. Ins mpouecca TpeOyeTcst HCTOYHHK Ta3000pa3Horo ¢ropa.
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7.6.

7.7.

7.8.

CnennanabHO MpeIHA3ZHAYEHHbIE WIN MOAT0TOBJIEHHbIE CUCTeMbI i1 KoHBepcun UF;,
B METAJJIMYECKUI ypaH

[HOACHUTEJIBHOE 3AMEYAHUE

KonBepcns UFs4 B METAIIMYECKUH YypaH OCYIIECTBIAETCS IOCPEICTBOM  €I0
BOCCTaHOBJICHHS] MarHueM (KpyIHbIE TapTUN ) UM KaJiblieM (Malble mapTun). Peakims
OCYIIECTBIISIETCS ITPU TeMITepaTypax BhIllle TOUKH 1uraBieHns ypana (1130°C).

CrienuajbHO MpeIHA3HAYeHHbIe WU MOAr0TOBJIeHHbIe cucTeMbl 1151 KonBepcuu UFs
B UO;

[HOACHUTEJIBHOE 3AMEYAHUE

Konsepcust UFs B UO2 MOKET 0CYILECTBIIATECS TOCPEACTBOM OAHOI'O U3 TPEX IPOLIECCOB.
B nepBom npouecce UFs BoccTranaBiupaercs u rugponu3zyercs B UO: ¢ ncnonb30BaHueM
BomopoAa M mapa. Bo BtopoMm mpornecce UFs runponusyercs paCTBOPEHHEM B BOJE,
JUIA OCaKJACHUSI  JUypaHaTa aMMOHHS  Jo0aBjseTcss aMMHaK, a  JuypaHar
BoccraHaBiuBaercs B UO2 Bogopoaom nipu temiieparype 820°C. Ilpu tperbem mporecce
razoobpazusie UFs, CO2 u NH; cMemmBaroTcs B Bojie, OCax1asi ypaHUIKapOOHAT aMMOHHSL
YpauunkapOoHaT aMMOHHSI CMEIIMBaeTCsS C MapoM M BOAOPOAOM IPHU TeMIlepatype
500-600°C mns mpousBoactea UO:.

Konepcusi UFs B UO; uacto ocyuliecTBiseTcss Ha NEPBOW CTYyNEHU YCTAHOBKU
10 U3TOTOBJIEHUIO TOTIMBA.

CrnenuajabHO MpeIHa3HAYeHHbIe WM MOAT0TOBJIeHHbIe cucTeMbl U151 KoHBepcuu UFs
B UF4

[HOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UFs B UF4 ocylecTBIIseTCs MOCPEACTBOM BOCCTAHOBICHUS BOJIOPOIOM.
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