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NHdopMaLNOHHbBIN LINPKYNApP INFCIRC/514/Add.1

5 mons 2014 roga
OO0wee pacnpocTpaneHue

Pycckuit
SI3pIk OpUruHana: aHMIUHCKUN

[ononHutenbHbIM NpoToKon K CornaweHunto
mexay CeHT-Kutcom n Hesmcom un
MexaoyHapo4HbIM areHTCTBOM NO aTOMHOW
SHEPrnn o NPUMEHEHNN rapaHTUn B CBSI3U
c [loroBopOM O HepacrnpocTpaHeHNN SAEPHOro
OpPYXuns

1. Tekcer HonomnutensHoro npotokoia k Cornamenuto Mexay Cenr-Kurcom n HeBrucom
1 MeXIyHapoaAHbIM areHTCTBOM IO aTOMHOM 3HEpPruu O NPUMEHEHWU TapaHTHH B CBS3U C
JIOroBOpOM O HEpPACIPOCTPAHEHHH SICPHOTO OPYXHs BOCIPOM3BOAMTCA B HACTOSIEM
JIOKYMEHTE JUIsl CBeJIeHUs! BceX uieHOB. COBET yNpaBisIOMIMX YTBEepAWa [lomonHUTENbHBIN
npotokos 10 centa6ps 2013 roga. On Ob1 moxamucan 16 ampens 2014 rona B bBacrepe,
Cent-Kutc u HeBuc, u 19 masg 2014 roga B Bene, ABcTpus.

2. Bo ucnonHenue ctatbu 17 JOMOMHUTETHLHOIO MPOTOKOJA OH BCTYNWI B cuiy 19 mas
2014 roga nocne ero noanucanus npeacrasurensimu Cent-Kurca u HeBuca u AreHTcTsa.

! Bocripomseeneno B nokymente INFCIRC/514.



INFCIRC/514/Add.1
IIpunoxxenue

JIOIIOJIHUTEJIBHBIN ITPOTOKOJI K COTJIALLIEHUIO MEX]TY
CEHT-KUTCOM 1M HEBUCOM U MEX/IYHAPOAHBIM ATEHTCTBOM I10
ATOMHOWM SHEPI'MH O IIPUMEHEHUM TAPAHTUI B CBSI3U C JIOTOBOPOM O
HEPACITPOCTPAHEHHWHU AJEPHOI'O OPYXHA

[MPUHUMASA BO BHUMAHMUE, uro Cent-Kurc nu HeBuc u MexayHapoaHoe areHTCTBO
10 aTOMHOMU HEpruu (anee uMeHyemoe "ATeHTCTBO") ABISIOTCS yuyacTHHKamMu CorjiammeHus o
MPUMEHEHUU TapaHTUil B CBSA3M ¢ JJOrOBOPOM O HEPACIIPOCTPAHEHUU SIIEPHOTO OPYXUs (Hanee
nmenyemoro "CornamieHue o rapaHTusax'), KOTopoe BCTymwio B cuiay 7 mas 1996 roma u
KOTOpPOE€ B COOTBETCTBHH C COTJIALIICHHEM ITyTeM OOMEHa MHCbMaMH, BCTYIUBIIUM B CHITY
18 mapta 1997 roga, Taxke mpuUMEHsIETCS B CBA3U ¢ JloroBOpoM O 3ampelleHUd SIEPHOTO
opyxus B Jlatnnckoit Amepuke u Kapubekom Gacceiine;

YUUTBIBAS xenaHue MeXIyHapOIHOTO COOOIIECTBa emie 0Oojiee YKPEIUTb PEeKUM
A7IEPHOTO HEPACIIPOCTPAHEHHUS ITyTEM HOBBILIEHUSI IEHCTBEHHOCTH U 3(P(PEKTUBHOCTH CHCTEMBI
rapaHTuii AreHTCTBa;

HAITIOMUMWHAS, uro AreHTCTBO NpH OCYLIECTBIEHUH TapaHTHHA JOJDKHO YYHTBIBATh
HEOOXOIMMOCTb: M30eraTb CO3/aHMs NPENATCTBUI AKOHOMHYECKOMY U TEXHOJOTMYECKOMY
pasButuio Cenr-Kurtca u HeBuca mim MexIyHapoJHOMY COTPYIHHUYECTBY B 0OJIaCTH MHUPHOM
ANEPHON AEATEIBHOCTH; COOJIONATh ACHCTBYIONIME MONOKEHHUsI B 00JaCTH OXpPaHbI 310POBbS,
0e30macHOCTH, (PU3NUECKOM 3aIUTHI, a TAKXKE APYTUe NeHCTBYIOMNE TpeOOBaHUS 0€30MaCHOCTH
U [IpaBa OT/JEJIbHBIX JIML; U IPUHUMATH BCE MEPHI 10 3aIUTEe KOMMEPUECKHUX, TEXHOJIOITHYECKUX
U TIPOMBIIUICHHBIX CEKPETOB, a TAaKKEe JPYrod KOH(HICHIUAIbHOW HH(OpMaluH, KOTOpas
CTaHOBUTCSI €My U3BECTHOM;

[TPUHUMAS BO BHUMAHHME, uyrto wyactora npoOBEIECHHWS W HWHTEHCUBHOCTh
MEpOTIPHUSITUH, YKa3aHHBIX B HacToseM [IpoTokose, OyIyT moiep>KuBaThCs HA MUHUMATHLHOM
YPOBHE, COOTBETCTBYIOIIEM IIEIHM TOBBIIICHUS JCHCTBEHHOCTH M 3(PPEKTUBHOCTH TapaHTUN
AreHTCTBa;

HACTOAIINM Cent-Kutc n HeBuc u ATeHTCTBO COTACUINCH O HUYKECIICTYIOIIEM:



CBA3b MEXAY HACTOAIIUM ITPOTOKOJIOM U COI'VTAIIEHUEM O

I'APAHTHUAX

Cratps 1

[onoxenus CornameHus o rapaHTUSAX NMPUMEHSIOTCS K HacTosueMy [Iporokony B TOM
Mepe, B KaKOW OHM COOTBETCTBYIOT IIOJIOKEHMAM HacTosero IIporokona m coOBMECTHMBI ¢
HUMH. B ciydae mnpotuBopeunss Mexay nojoxkeHusMH CoryamieHusi O TapaHTUsX U
MIOJIOKEHUAMU HacTos1ero [Iporokona npumMeHsroTes monoxkeHus Hacrosuero [Iporokona.

IMPEJOCTABJIEHUE NTH®OPMALINU

Crarps 2

a. Cent-Kutc 1 HeBuc npeocrasisier AreHTCTBY 3asiBJICHUE, COJEpIKALIEE:

i)

iii)

obmree ommcaHue ¥ WHPOPMAIMIO, YKa3bIBAIONIYI0O MECTO TPOBEICHUS
OTHOCSIIIIUXCS K SACPHOMY TOIUIMBHOMY LMKy HAay4HO-HCCIIEIOBATENbCKUX U
OIBITHO-KOHCTPYKTOPCKHX pPa0OT, HE CBS3aHHBIX C SIEPHBIM MATEPUAIIOM,
OCYILECTBISIEMBIX TJe-T100, KOTOpPbIE (PMHAHCHPYIOTCS, MOMYUYHIN KOHKPETHOE
paspelieHue WIM KOHTPOJUPYIOTCS WM  OCYIIECTBISIIOTCA OT HMMEHHU
Centa-Kurca n HeBuca;

ONPEICIICHHY!0O  ArGHTCTBOM HAa  OCHOBE  OXKMJAEMOIO  IIOBBILICHUSA
nericteeHHOCTH Wi 3(dexTnBHOCTH W cornacoBaHHylo ¢ CeHr-Kutcom u
HeBucom wunHdopmaiuio o0 Kacarolieics TapaHTURl  AKCILTyaTallMOHHOM
NESATEIbHOCTH HAa YCTAHOBKaX M B MECTaX HAaXO)KJECHUS BHE YCTAaHOBOK, IJiE
OOBIYHO MCIIOB3YETCs SAEPHbIM MaTepual;

o0l1Iee OmMCaHHE Ka)KIOro 3JaHMd Ha KaKIOH IUIOIIAAKE, BKIIOYAs €ro
WCIIONL30BaHMUE, M, €CJIM 3TOTO HEJOCTATOYHO, - OMMCAHUE €r0 COICPIKUMOTO.
DTO OMUCAaHKE BKIIIOYAET KapTy TAKOU TIOLIAIKHU;

olnycaHue MaciuTada onepanui Uil KakKA0ro MECTa HaXOXKICHUs, NMEIOIIEro
OTHOIIIEHWE K JEATEIbHOCTH, YKa3aHHOM B NPWJIOKEHUM [ Kk HacrosmeMy
[Iporokomy;

MHPOPMALIMIO, YKA3bIBAIOIIYI0 MECTO HAaXOXKIEHHs, OSKCIUTyaTallMOHHOE
COCTOSIHME M OIICHOYHBIE T'OJIOBBIC MPOU3BOJCTBEHHBIE MOIIHOCTH YpPaHOBBIX
PYOHMKOB M OOOTaTUTEIbHBIX YCTAHOBOK M TOPUEBBIX OOOTaTUTEILHBIX
YCTaHOBOK W CYIICCTBYFOIIUI I'0JIOBOM 00BbEM NPOM3BOJICTBA TAKUX PYIAHUKOB U
oboratutenbHbIX ycTaHoBOK i1t Cent-Kutca u HeBuca B nenom. Cenr-Kutc u
Hesuc mnpenocraBnser mo 3ampocy ATEHTCTBA JaHHBIE O CYIIECTBYIOIEM
TOJIOBOM 0O0BEME MPOM3BOJICTBA OTACIHHOTO PYJAHHUKA WJIA OO0OTaTHTEIHHON
ycraHoBkH. [lpenocTtaBienue 53Toi uHpOpMaMu He TpeOyeT BeleHUS
MOIPOOHOTO y4eTa SIEPHOTO MaTepHaa;



vi)

I/IH(l)OpMaLII/IIO OTHOCUTCJIIbHO UCXOAHOI'0 MaTcepuajia, KOTOpLIﬁ CIIC HEC OOCTUr
coCTaBa M YUCTOTBI, KOTOPBLIC MOCTIAIOT €T0 MNPUIOAHBIM I M3rOTOBJICHUA
TOIINIMBA UJIN U30TOITHOI'O O6OF8.H_[CHI/IH, BKJIFOYAIONIY1O:

a)

b)

KOJINYECTBA, XUMHUECKUI COCTAB, UCIIOIb30BAaHUE WM IPEATIONIAaracMoe
HCIIOJIB30BAaHUE TAKOI'O MaTrepuala, HE3aBHUCHMO OT €r0 sJIEPHOI0 WIN
HESIEPHOTO WCIOJb30BAaHUSA, UI1 KaXION0 MeCTa HaXxOKACHUSA B
Cent-Kutce u HeBuce, B KOTOpOM Takoil marepuan HpPUCYTCTBYET B
KOJIMUECTBAX, MPEBBILIAIONINX JAECATh METPUUECKUX TOHH ypaHa H(WJIHN)
JBaalaTh METPUUYECKUX TOHH TOPHUS, a JJISl APYTUX MECT HAXOXKIEHUS C
KOJIMYeCTBaMM OoJiee OJTHOM METPHUYECKOM TOHHBI - 001ee KOJIMYECTBO
ma Cenr-Kurca m HeBuca B 11€710M, €clii 3TO O0OIIE€Ee KOJIHYECTBO
IIPEBBIIACT JECATh METPUUYECKMX TOHH YypaHa WIM JBajlaTh
METpUYECKUX TOHH Topus. lIpenocraBnenue 3Toil MHpOpMaLMU HE
TpeOyeT BeeHus oJpoOHOro yuerTa sIepHOro Marepuala;

KOJINYECTBA, XMMUYECKHH COCTaB W IIyHKT Ha3HA4YECHUS KaKIOu
skcnioptHOU nocraBku u3 Cent-Kurca n HeBuca Takoro matepuana ass
KOHKPETHBIX HESIIEPHBIX LIEJEH B KOJMYECTBAX, PEBBIIAIOIINX:

1) JECATh METPUYECKUX TOHH ypaHa, WM JJIs MOCIEI0BATEIBHBIX
AKCHOPTHBIX MOCTaBOK ypaHa u3 Cenrta-Kurc u HeBuca B ogHO 1
TO JK€ TOCYJapCTBO, KaXkJash M3 KOTOPbIX MEHee JECATU
METPUYECKUX TOHH, HO CyMMa KOTOPBIX IIPEBBIIIAET AECATH
METPUYECKUX TOHH B TEUEHHE TO/1a;

2) ZIBaaLaTh METPHUECKUX TOHH TOpHS, 381071 JIIT: |
MOCIIEI0BATENIBHBIX AKCIIOPTHBIX MOCTaBOK Topus u3 CeHnT-Kurca
u HeBuca B OTHO M TO k€ TOCYJapCTBO, KaXKaash M3 KOTOPBIX
MEHEe JBaJlaTH METPUUYECKUX TOHH, HO CyMMa KOTOPBIX
MIPEBBIIIACT ABAIATh METPUUYECKUX TOHH B T€YCHHUE T0/1a;

KOJIMYCCTBA, XUMHYSCKUH COCTaB, MCCTO HAXOXIACHHUA B HACTOAIICC
BpPEMA M UCIIOJIB30BAHUEC WJIM MPCAIIoIaracMoc MCIoJIb30BaHUC KaXKIoM1
PIMHOpTHOIZ noctaBku B Cenr-Kurc m Hesuc Takoro MaTtepuajia U
KOHKPCTHBIX HCAACPHBIX 1IeJIcH B KOJIMYCCTBAX, MPCBBIMIAOIINX:

1) JECATh METPUYECKUX TOHH YPaHa, WM Ul IIOCIEI0BATEIIBHBIX
UMIIOPTHBIX MocTaBok ypaHa B Cent-Kutc n HeBuc, kaxnas u3
KOTOPBIX MEHEE JECSITU METPUYECKUX TOHH, HO CyMMa KOTOPBIX
IIPEBBILIAET AECATh METPUYECKMX TOHH B TEUEHHE TO/A;

2) IBaglaTh METPUYECKUX TOHH TOpUS, WA IS
MOCIIEI0BATEIbHBIX UMITOPTHBIX MOCTaBOK Topus B CeHT-Kutc n
Hesuc, kaxxast ©3 KOTOPBIX MEHEE JIBaATH METPUUECKUX TOHH,
HO CyMMa KOTOPBIX MPEBBIMIACT JBAIATh METPUUYCCKUX TOHH B
TeYeHHeE roja;



vii)

vii)

Ipy TOM TOHMMAaHWUM, YTO MPEACTAaBICHUE MH(OPMAIMU O TAaKOM MaTepHale,
npeHa3HAYCHHOM ISl HESAJACPHOTO HCIOJIb30BaHHs, IOCIE TOro Kak OH
JIOCTUTHET OKOHYATEIbHON (OPMBI CBOETO HESJAECPHOTO WCIOJIB30BAHMUS, HE
Tpedyercs;

a) MHGPOPMALIMIO OTHOCUTEIBHO KOJMYECTB, BUIOB UCIOJIB30BAHUS U MECT
HAXOXICHUS SICPHOTO MaTepuajia, OCBOOOXKIECHHOTO OT TapaHTUil B
COOTBETCTBHH CO cTaThell 36 CornaiieHus 0 rapaHTHsIX;

b) MH(POPMALIMIO OTHOCUTEIBHO KOJMYECTB (KOTOpasi MOKET UMETh (hopMy
OLICHOK) M BHJOB HCIOJB30BAHUSA B KAXKIOM MeECTE HAaXOXKICHUS
AJIEPHOTO MaTepuaia, OCBOOOKIEHHOIO OT rapaHTUI B COOTBETCTBHUU CO
crateeii 35 (b) CornamieHusi 0 TapaHTUSAX, HO €Il He HAXOJSIIErocs B
OKOHYATeJIbHOH  (opme 111 HEAAEpPHOrO  MCIOJIb30BaHUS, B
KOJINYECTBAX, NPEBBIIAIOIINX YKa3aHHblE B cTarhe 36 CornameHus o
rapanTusx. [IpegocraBnenue 3Toil nH(popManuu He TpeOyeT BeAeHHs
NOAPOOHOTO y4eTa SACpPHOr0 MaTepHaa;

MH(OPMAIIMIO OTHOCHTEIIFHO MECTa HAaXOXKACHHS WIN JalbHernend o0paboTku
OTXOJIOB CPEIHEr0 WM BBICOKOTO YPOBHSI aKTMBHOCTH, COAEPIKALMX TLTY TOHHH,
BBICOKOOOOTAIIIEHHBII ypaH W ypaH-233, B OTHOLICHUH KOTOPBIX TPUMEHEHHE
rapaHTuii ObUIO MpeKpalleHO B COOTBETCTBUM co craThelt 11 Cornamenus o
rapantusx. s nenu qaHHoro myHkra "panbHelmias oOpaboTka" He BKIHOYAET
NEPEyNaKoBKYy OTXOJOB WIM UX JajbHeilllee KOHJULMOHUPOBAHHUE, HE
IpeyCMaTPHBAOLIEe Pa3/Ie/ICHUs 2JIEMEHTOB, Ul XPaHEHUS WIN 3aXOPOHEHMS;

CIEIYIOUTYI0 MH(GOPMAIMIO OTHOCHTEIBHO COIVIACOBAaHHOIO OOOpYyIOBaHUS M
HEsZICPHOI0 MaTepuaa, IepeYrciIeHHbIX B IpwiIokeHuu II:

a) no Kaxjaou skcroptHou moctaBke u3 Cenra-Kurc m HeBuca Ttakoro
o0Opy/lOBaHUS W Marepuaia: HWACHTU(DUKAIMS, KOJIUYECTBO, MECTO
MPEIIOJIaraéMoro MCIOJIb30BaHUSI B TOCYAapCTBE-MONyyaTesie U Jara
WIK B COOTBETCTBYIONIMX CIIy4asX OKHJIaeMmas Jara JKCHOPTHON
IIOCTaBKH;

b) M0 KOHKPETHOMY 3ampocy AreHTcTBa, moaTrBepxaeHue Cenr-Kutcom u
HeBucoM kak  WMIIOPTUPYIOIIUM  TOCYAapCTBOM  HH(MOPMAIIUH
OTHOCHTEITBHO 3KCIOpTa TaKoro o0opymoBaHMs W Marepuana B CeHT-
Kutc u HeBuc, npeocraBieHHOM ATEHTCTBY APYTHM TOCYIapCTBOM;

o0IyMe TIaHbl Ha TPEACTOALINA ASCATHICTHUN TEPHO/, UMEIOIEe OTHOILICHHE
K pPa3BUTHIO SACPHOTO TOIUIMBHOTO IMKJIa (BKIIOYAs IUIAaHUPYEMbIE
OTHOCSIILIMECS K SJEPHOMY TOIUIMBHOMY LIMKJIY Hay4HO-HUCCIIEIOBATEIbCKUE U
OTIBITHO-KOHCTPYKTOPCKHE paboThI), Korja OHU YTBEPKICHBI
COOTBETCTBYIOLIUMH KOMITIETEHTHbIMU opraHamu B Cent-Kutce u HeBuce.

Cenr-Kurc 1 HeBuc npunaraer Bce pa3yMHbIE yCWIIUS, C TEM YTOOBI MPEIOCTABUTH
ATEeHTCTBY CJEIYIOIIYI0 HHPOPMALIHIO:

i)

olmiee omMcaHHe ¥ UHPOPMALMIO, YKa3bIBAIOUIYI0O MECTO MPOBEICHUS
OTHOCSIIIUXCSI K SIIEPHOMY TOIUTMBHOMY ITMKITY HAy4YHO-HCCIIEAOBATEIBCKUX
OIBITHO-KOHCTPYKTOPCKUX pPa0OT, HE CBS3aHHBIX C SIEPHBIM MAaTepUasioM,
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KOTOpbIE KOHKPETHO OTHOCSTCS K OOOTramieHuto, mepepaboTke sAepHOro
TOIUIMBA WM K OOpabOTKE OTXOAOB CPEJHETO WM BBICOKOIO YPOBHS
aKTHUBHOCTH, COJCpKAIIMX IUTyTOHHIA, BBICOKOOOOTAIIEHHBI ypaH WU
ypan-233, ocymiectBisieMbix rae-mbo B Cent-Kutce u HeBuce, HO KoTopbie HE
(GUHAHCUPYIOTCA, HE TMONYYWIM KOHKPETHOTO pas3pelleHus] WIH He
koHTpoHpytorcsi CenT-Kutcom 1 HeBrcoM mimi He OCYIIECTBISIFOTCS OT UMCHH
Cent-Kutca u HeBuca. [{ns nenu manHoro myHkTa "oOpaboTka"' OTXOA0B
CPEIHEr0 WM BBICOKOTO YPOBHS AaKTHBHOCTH HE BKIIOYACT TEPCYNaKOBKY
OTXO/IOB WJIM MX KOHAWIIMOHHPOBAHUE, HE TMpEIyCMaTpUBAIOIIee pa3ieieHuUs
AJIEMEHTOB, JJIsl XpaHEHHSI WJIM 3aXOPOHCHMUS,

i) o0Ilee OMUCaHWE MCSTENHHOCTH W CBEICHHS O JIMIE WIA OpTraHU3aIiH,
OCYILECTBIISIOMIUX TaKylO JIESTEIBHOCTh B ONpPENeIEHHBIX ATEHTCTBOM MECTax
HaXOXJICHUsI 3a MpeAesamMH IUIOIIAJIKU, KOTOpbIe, MO MHEHHUI0 ATEHTCTBA,
MOTJIH ObI PYHKIIMOHAIEHO OBITh CBA3aHBI C IEATEILHOCTHIO HA 3TOM IUIOIIAKE.
[IpenocraBneHne Takoi wWHDOPMAIMK SBISIETCS TMPEIMETOM KOHKPETHOTO
3anpoca AreHtrctBa. OHa MPEAOCTaBISETCA B KOHCYJIbTAIIMM C ATEHTCTBOM M
CBOEBPEMEHHO;

o 3anpocy ArenrctBa Cent-Kurc n HeBuc naet yTouHeHUs WK pa3bsCHEHUS JII000H
nH(GOPMAIIH, PETOCTABIIEHHOM B COOTBETCTBUH C HACTOSIIEH CTaThel, B TON CTETICHH,
B KOTOPOW OHA UMEET OTHOILICHUE K LIEJIU TapAHTUH.

Cratps 3

Cent-Kutc u HeBuc npenocrasnser AreHTcTBY B TeueHue 180 nHel nocie BCTyIUIeHHs
B city Hacrosimero [IpoTokona nH(popMamio, 0 KOTOpoil ToBopUTcs B cTtaThe 2.a.(1),
(ii1), (iv), (v), (vi) (a), (vii) 1 (X) 1 B cTaTbe 2.b.(1).

Cenr-Kurc u HeBuc npenocrasiser AreHTCTBY A0 15 Mast KaXa0ro roga 0OHOBICHHYIO
nH(pOpMAINKIO, 0O KOTOPO TOBOPUTCS B IyHKTE a. BBIIIE, 32 MEPHOJ, OXBATHIBAIOIINI
NpeAlIecTBYIOmMi KaneHnapHblii rox. Eciamn panee mnpenocraBineHHas uH(opmanus
octanack 6e3 n3menennii, Cenr-Kurc u Hepuc yBemomsier 00 3Tom.

Cent-Kutc u HeBuc npegocrasisier AreHTCTBY 110 15 Mast Kax10ro rojaa nHhopMaIuio,
ompeneneHHyro B crarbe 2.a.vi) (b) wu (c), 3a mepuoa, OXBaTHIBAIOLIHIA
IIPELIECTBYIOLINI KaJICHAAPHBINA TO/.

Cent-Kutc m HeBuc eXeKBapTaJlbHO TMPEIOCTABISIET ATEHTCTBY HWH(DOpMAITHIO,
ompezeneHHy0 B crarhbe 2.a.(1X) (a). OTa uHpOpMaIMs NpeNoCcTaBiseTcs B TEUCHUE
MIECTUIECATH THEH TIOCIIe OKOHUAHMS KayK/I0TO KBapTaja.

Cent-Kurc m HeBuc mnpemocraBisier ATEHTCTBY HH(GOPMAIMIO, ONPEICIICHHYIO B
crathe 2.a.(viii), 3a 180 qHel mo ocylecTBieHus AaibHeneld o0padoTku, u 10 15 mas
KKIOr0 Tofa WHPOpPMANUI0O 00 W3MECHEHUSIX MECT HAaXOXKICHUS 3a IEPHO],
OXBATBIBAIOIIUH MPEIIISCTBYIOUIHI KaleHAapHbII IO/,



f. Cent-Kutc u HeBuc M AreHTCTBO [OroBapHBAaIOTCI O BPEMEHM M 4acTOTE
TIPEOCTABIICHHUS MH(POPMAITUH, OTIPECIICHHOM B cTaThe 2.a.(ii)).

g. Cent-Kurc 1 HeBuc npenocTapisier ATeHTCTBY HH(POPMAIIHIO, OTIPENIENICHHYTO B CTAaThe
2.a.(ix) (b), B TeueHHE MIECTUIECATH JHEH MOCTe MOCTYIJICHUS 3ampoca OT ATEHTCTBA.

I[OHOJIHI/ITEJII)HI)II?'I JOCTYII
Cratps 4

Hwxecnenyroiee npuMeHsIETCS B CBS3U C OCYIIECTBICHHEM JOMOTHUTENFHOTO IOCTYTIA B
COOTBETCTBHH CO CTaThel 5 Hactoswmero [Iporokona:

a. ATEHTCTBO HE CTaBHT Ot MCXaHUCTHYCCKU WM CHCTEMATHYCCKU TIPOBEPATH
I/IH(l)OpMaLII/IIO, (¢} KOTOpOﬁ TFOBOPUTCS B CTATHC 2, OJHaKO ATEHTCTBO UMEET JAOCTYII K:

1) T000MY MECTY HaxOXKIIEHHs, O KOTOPOM TOBOPHUTCS B cTaThe 5.a.(1) wiu (ii), Ha
BBIOOPOYHON OCHOBE C LENBI0 OOECHEYCHUS YBEPEHHOCTH B OTCYTCTBHHU
HE3asBJICHHBIX SIEPHOTO MaTepUala U IeSTeIbHOCTH;

i) M000MY MECTy HaXOXKJIEHHS, O KOTOPOM TOBOPUTCS B cTaThe 5.b. mimm c., B
LENAX pElIEHUs BOIPOCA, CBA3AHHOIO C TPAaBWJIBHOCTBIO M IIOJHOTOM
nH(pOpMaIMKU, TPETOCTABICHHON B COOTBETCTBHHM CO CTAaThed 2 WM B IEISIX
yCTpaHEHUs] HECOOTBETCTBHUS, CBSI3aHHOTO C 3TOM MH(OpMaIUEH;

ii1) m000My MECTy HaxXOXKAEHHs, O KOTOpPOM TOBOPHUTCS B crarbe 5.a.(ili) B ToH
CTETEHH, B KOTOPOH 3TO HEOOXOOMMO ATEHTCTBY JUIS TOATBEPXKICHUS IS
nenei rapantuil 3asBienuss Cent-Kutca u HeBuca o craryce yCTaHOBKM WU
MecTa HaXOJK/ICHHS BHE YCTAaHOBOK, I7I€ paHee OOBIYHO MCIOIB30BAJICS SACPHBIN
Marepual, Kak CHATBIX C AKCILUTyaTalllu;

b. 1) 3a HCKIIOYEHHEM CIy4yaeB, YKa3aHHbIX B TMYHKTE (i) HKe, ATEHTCTBO
HanpasisgeT Cenr-Kurcy n HeBucy npensaputenbHOe yBEIOMIICHHE O JAOCTYIIE
110 KpaiiHel Mepe 3a 24 yaca;

i) B OTHOIICHWW JIOCTynma K JIOOOMYy MECTy Ha IUIOMAAKe, KOTOPBIN
3aMpalinuBaeTCsl B COUCTAHUU C TMOCEUICHUSMU ISl MPOBEPKH HMHGOPMALIUU O
KOHCTPYKLUMH WIM C MHCIEKUUSAMH Ui CHELMAIbHBIX LeJded WIN OOBIYHBIMU
HHCIICKIUAMU Ha ATOH IJIOMIAaJIKC, CPOK IMPCABAPUTCIILHOIO YBCAOMIICHUSA, CCIIN
ATEHTCTBO OOpalaercsi ¢ 3ampocoM 00 3TOM, COCTaBJISET, IO KpaiHel mepe,
JABa 4YacCa, OAHAKO B HCKIHOYMTCIIbHBIX OGCTOHTGHBCTB&X, MOXET COCTaBUTH
MeHee JIByX 4acoB;

C. npeaABaprUTECIbHOC YBCAOMIICHUC HAIIPABIIICTCA B IMCBMCHHOM BHUJIC U B HEM KOHKPETHO
YKa3bIBAIOTCAd HOPUYUHBI JOCTylla W  ACATCIIBHOCTb, KOTOpas  OOJDKHA OBITH
OCYIICCTBJICHA BO BPEMA TAKOI'0 JOCTYIIA,

d. B CIy4yae BOIpOCa WM HECOOTBETCTBUSI AreHTCTBO mpenocraBisier CeHr-Kurcy u
HeBucy BO3MOXXHOCTb JJaTh pa3bsiICHEHUE M CHOCOOCTBOBATh PELICHUIO 3TOr0 BOIpoca
WIN YCTPAHEHHUIO 3TOT0 HECOOTBETCTBUS. Takasi BO3MOXHOCTb OyJET MPeI0CTaBIATHCS
710 HaIlpaBJIEHUs 3a1poca O JIOCTYIE, €CIIH TOJBKO ATEHTCTBO HE COUTET, UTO 3a/AE€piKKa



B TPEIOCTAaBICHUM JIOCTYNa, BO3MOXKHO, HAHECET YIIepO e, C KOTOPOH
3arpaimBaeTcsi 3TOT JNOCTyIl. B o0om ciiydae ATEHTCTBO HE JeNaeT KaKUX-Tu0o
BBIBOJIOB B OTHOIIIEHUH BOMPOCA MM HECOOTBETCTBUS 70 TeX mop, moka CeHT-Kurcy u
Hesucy He Oynet npenoctaBieHa Takasi BO3SMOXKHOCTB;

e. ecmu ¢ Cenr-Kurcom u HeBucom He JOCTMrHYTO HMHOM JIOTOBOPEHHOCTH, JIOCTYII
OCYUIECTBIISICTCS TOIBKO B TEYEHUE OOBIYHOTO pabOYero JIHs;

f. Cenr-Kutc 1 HeBuc mmeer mpaBo Ha CONPOBOXKACHHE HHCIIEKTOPOB ATEHTCTBA BO
BpeMs noctyna npexacrasurensiMu Cent-Kurca m HeBuca npu ycinoBum, 4To 3TO HE
3aJiep>KUBaeT BBINOJHEHUE HMHCIEKTOpaMU CBOMX (YHKIMNA WJIM HHBIM 00pa3oM He
MIPETATCTBYET ATOMY.

Cratps 5
Cent-Kutc 1 HeBuc npenocrasisier AreHTCTBY AOCTYII K:
a. 1) T000MY MECTy Ha ITIOIIAJIKE;

i) mo0oMy MecTy HaxoxaeHws, omperneneHHomy Cent-Kutcom m HeBucom B
COOTBETCTBHH CO CTaThei 2.a.(V)-(Viii);

1i1) JIFO00M CHATOM € AKCILUTyaTallid YCTAHOBKE MJIM CHATOMY C AKCILUTyaTallid MECTY
HAXOXXICHUS BHE YCTAaHOBOK, TJ€ paHee OOBIYHO HCIIONB30BAJICS SIICPHBIM
Marepuai;

b. moboMy MecTy HaxokaeHws, onpeaencHHoMy CeHT-Kurc u HeBucom B cooTBeTCTBHM
co craTbei 2.a.(1), crateeit 2.a.(iv), cratbeit 2.a.(ix) (b) i crateeii 2.b., momMmumo tex, o
KOTOPBIX TOBOPHUTCSI B ITyHKTE a.1) BHIIIE, TIPU yclioBuM, 4to, eciau Cent-Kutc u Hesuc
HE MMEEeT BO3MOKHOCTH TMpenocTaBuTh Takoi Aoctyn, Cent-Kurc m HeBuc mpunaraer
BCE pa3yMHbIE YCWIHSA Ui HE3aMEJIMTEIBHOTO YIOBICTBOPCHHS TPEeOOBaHUI
ATEHTCTBa C TOMOIIBIO UHBIX CPEIICTB;

c. M000My MECTy HAaxOXKICHUS, OIpeAEIeHHOMY ATEeHTCTBOM, IIOMHUMO T€X MECT
HAXOXIIEHNS, O KOTOPBIX TOBOPUTCS B IyHKTax a. U b. BeIIe, B HEMsX 0TOOpa Mpod
OKpY’KaloIlleld cpelbpl B KOHKPETHOM MECTE€ HAxOXIEHWs IpU YCIOBHH, 4YTO, €CIH
Cent-Kutc 1 HeBuc He MeeT BO3MOKHOCTH NPEAOCTaBUTh Takoi poctyn, Cent-Kutce
n Hesuc npunaraer Bce pasyMHble yCHIMA JUIsl HE3AMEIUIMTEIBHOIO YIOBIETBOPEHUS
TpeOOBaHMIT ATEHTCTBA B NMPWICKAIIMX MECTaX HAXOXKACHHS M C MOMOIIBIO MHBIX
CPEACTB.

Cratps 6

HpI/I OCYIICCTBJICHNHN CTAaTbU 5 ATEHTCTBO MOKET BBITOJHSITE CJICAYIOIUEC BUIBI
JCATCIIBHOCTH:

a. B OTHOIIGHWH JOCTyNla B COOTBETCTBHM CO cTaTheid 5.a.(1) wmm (iii): BH3yasbHOE
HaOJoieHne, OTOOp TPOO OKpYIXKAIOMIEH Cpenbl; HCIOJIb30BAHHE YCTPOWCTB JUIS
OOHapy)XeHHsT W W3MEpEHHsS paaualliy; OIlCYaThIBAHME W TPUMEHEHHE JPYTUX
UICHTH(QUIMPYIONIMX M YKa3bIBAIOIIMX Ha BMELIATEIBCTBO YCTPOHCTB, ONPEIEICHHBIX



B JIONIOJHUTEIBHBIX TIOJIOKCHUSAX; M TMPUMEHEHHE JPYTuX OOBCKTUBHBIX Mep,
TEXHUYECKash OCYIIECTBUMOCTh KOTOPBIX ObIIa TIOATBEPXKIACHA M HCIIOJIH30BAHUE
KOTOpBIX ObLIO coriacoBaHo COBETOM YMPaBISIONIMX (B JAIbHEHIIEM HMEHYEMbBIM
"CoBeroM") u mocye KoHCybTarmi Mexay ArenrctBoM U Cent-Kurcom u HeBucowm;

B OTHOIICHUH JOCTyIa B COOTBETCTBHM CO CTaTbel 5.a.(ii): BU3yallbHOE HAOIIOCHUE;
MOJICUET YUYCTHBIX SAMHUI] SACPHOTO MaTepHaia; Hepa3pymaroue H3MEpeHus U 0TOop
po0; UCTIOIB30BAHNE YCTPOUCTB Al OOHAPYIKEHUS U U3MEPEHUs paAualliy;, U3y4eHUE
VYETHBIX JTIOKYMEHTOB, KAaCAIOIIUXCS KOJIMYECTBA, IMPOUCXOKICHUS W Pa3MEIICHUS
MaTepuana; OTOOp Mpod OKpyXkarollel cpepbl; U MPUMEHEHHE IPYTUX OObEKTUBHBIX
Mep, TEXHUYECKasi OCYIIeCTBUMOCTh KOTOPBIX ObLIA IMOATBEPIK/ICHA W HCIOJIH30BAHUC
KOTOpBIX ObLIO coriacoBaHo COBETOM U MOciie KOHCYJbTAllUid MeXITy ATEHTCTBOM U
Cenr-Kutcom n HeBrcow;

B OTHOIICHUHM JOCTyNa B COOTBETCTBHHM CO CTaThei 5.b.: BU3yasbHOE HAOIIOACHUE;
oTOOp P00 OKPY’KAIOIIEH Cpe/bl; UCMOIB30BAHUE YCTPOMCTB UII OOHAPYKEHUS M
U3MEPEHUs] paguallii; W3yuYeHHE KACAOUIMXCS TapaHTUH MPOU3BOJCTBEHHBIX U
OTTPY30YHBIX YYCTHBIX JIOKYMEHTOB; M TPHMEHEHHE IPYyTruX OOBEKTHBHBIX MeEp,
TEXHUYECKasi OCYIIECTBUMOCTh KOTOPBIX Oblla TOATBEP)KIACHA U HCIIOIB30BAHUE
KOTOpBIX ObLIO coriacoBaHo COBETOM M TOCIHE KOHCYJBTAIMi MEXKIY ATEHTCTBOM U
Cent-Kurcom n HeBrcowm;

B OTHOIICHMU JOCTyNa B COOTBETCTBHUH CO CTaThbei 5.C.. 0TOOp MpoO OKpysKaromen
Cpenbl ¥ B Cilydae, €Cii pe3ysIbTaThl HE TMO3BOJISIFOT PEIIUTh BONPOC MM YCTPAHUTH
HECOOTBCTCTBUEC B MCCTC HAXOXKACHHA, OIPCACIICHHOM ATEHTCTBOM B COOTBETCTBHUH CO
CTaThel 5.C., UCTOJIb30BAHUE B 3TOM MECTE HAXOXKIACHUS BH3YAJILHOTO HAOJFONICHMS,
YCTPOMCTB JjIs1 OOHAPY>KEHUSI M UI3MEPEHUS PaIUAIIK U IPUMEHEHHE TI0 COTIIACOBAHUIO
mexay Cent-Kurcom u HeBucom u AreHTCTBOM APYTHX OOBEKTUBHBIX MEP.

Cratpsa 7

ITo mpock6e Cent-Kutca u HeBuca ArentcrBo u Cent-Kurc u HeBuc norosapusarorcst
B OTHOUIEHUM PETYJIMPYEMOro JOCTyNHa B paMkax Hacrosuiero Ilporokona ¢ nenbto
NPEOTBPALIECHUS]  PAaCKPBITUSI  YyBCTBUTENBHOM C  TOYKM  3pEHMS  SIIEPHOIO
pacnipocTpaHeHust HMH(GOPMAIMK, BBHIIOJIHEHUS TpeOOBaHM OE30MAaCHOCTH  WIIH
(bu3MUYEeCcKOi 3alUThl WIK C LENbI0 00ECICUeHUs 3allUThl HaXOSLIEHCss B YaCTHOM
COOCTBEHHOCTH  WJIM  KOMMEPYECKM  YyBCTBUTEIbHOW  uHpopMammu. Takue
JIOTOBOPEHHOCTH HE MPEISTCTBYIOT AT€HTCTBY OCYIIECTBISTH AEATEIbHOCTh, KOTOpAst
SBIISIETCS HEOOXOAUMOM y1s1 o0ecrieueHrs: yOeIuTenbHOM YBEPEHHOCTH B OTCYTCTBUHU
HE3asBJICHHBIX SJAEPHOTO Marepuaja M JEATeIbHOCTH B COOTBETCTBYIOLEM MeECTe
HAXOXJICHUSI, BKIIIOYAs PEIIeHUE JIF0OOr0 BOMPOCA, OTHOCAIIETOCS K MPABIJIBHOCTH U
NoJHOTE HH(pOpMaLuK, O KOTOPOH TOBOPUTCA B CTaTbe 2, WIM YCTpaHEHUE
HECOOTBETCTBHUS, OTHOCSILIETOCS K 3TOM HHPOPMaLIUH.

Cenr-Kurc n HeBruc MoeT npu npenocTaBiIeHun HHYOPMALIUH, O KOTOPOH TOBOPUTCS
B CTaThe 2, MHPOPMHUPOBATH ATEHTCTBO O MeECTax Ha IUIOIIAJAKE WIM B MecTe
HAaXO0XJICHUS, Ha KOTOPBIX MOKET IIPUMEHSATHCS PErYJIMPYEMBI JOCTYII.

Jlo BcTymueHuss B CHIYy JIIOOBIX HEOOXOIUMBIX JIOTOJHHUTEIBHBIX —IOJIOKEHUN
Cent-Kutc 1 HeBuc MoxeT mpuOETHYTh K PETYJIMPOBAHUIO TOCTYIA B COOTBETCTBHHU C
TMOJIO’KEHUSIMU TTYHKTA a. BBIIIIE.



Cratpa 8

Huuro B Hacrosiem IIporokone He npensarctByeT Cent-Kurcy n HeBucy npenocraBisTh
ATEHTCTBY JOCTYIl K MECTaM HaxXOXXICHHSA B JOIOJIHEHUE K TE€M, O KOTOPBIX I'OBOPUTCA B
cratesix 5 M 9, WM NpocuTh ATEHTCTBO O IPOBEAECHUM JAEATEIIBHOCTH IO IPOBEPKE B
KOHKPETHOM MECTE€ HaXOXKICHUA. ATEHTCTBO HE3aMEIJIMTENBHO IIPUJIAracT BCE PAa3yMHBIE
YCHITHS JIs1 OCYIIIECTBIICHUS IEHCTBUI B COOTBETCTBUH C TaKOH MPOCHOOIA.

Crartpsa 9

Cent-Kutrc u HeBuc mnpenocraBisier AreHTCTBY JOCTYI K MeCTaM HaXOKICHUS,
OIpe/IECTIEHHbIM ATEHTCTBOM [Uii O0TOOpa mpo0 OKpyKaromed cpeapl Ha OOMIMpHON
Teppuropuy, npu ycnoBud, uto ecau Cenr-Kurc um HeBuc He wuMeer BO3MOXKHOCTH
IIPEJOCTABUTh TaKOM JOCTYI, TO OH IpPHJAaracT BCE PasyMHbIC YCWIUS Ul yIOBJIETBOPEHUS
TpeOOBaHMI ATEHTCTBA B AJIbTEPHATHBHBIX MECTaX HAXOXKICHUS. ATEHTCTBO HE 3alpallnBacT
TaKoM JIOCTYI /10 TeX MOp, OKa 0TOOp MPoO OKpY’KaroIIeH cpebl Ha OOIUPHON TEPPUTOPUU U
NpOLEAYpHBIE MeEpbl Uil €ro npoBeneHHss He o0100peHsl CoBEeTOM U HE MPOBENEHBI
KOHCyJbTanuu Mexay ArenrctBoM U CenT-Kurcom u Hesucom.

Cratba 10
ArentctBo nH(popmupyet Cenr-Kurc u Hesuc o:

a. JeSITeNbHOCTH, OCYIIECTBIEHHOW B pamkax Hacrosimero Ilporokona, BkiIroyas
JCSTEBEHOCT, B OTHOIICHWH JIIOOBIX BOIMPOCOB WIIM HECOOTBETCTBHH, KOTOPHIC
ArentcTBo AoBeno 1o ceenenus Cent-Kurca u HeBuca, B penenax mectuaecsTi JHEH
MOCJIE OCYIIECTBIICHUSI ATEHTCTBOM ITOM JIEATEIBHOCTH;

b. pe3ysibTaTax JAEATEIbHOCTH B OTHOIIEHUHU JIIOOBIX BOIPOCOB WJIM HECOOTBETCTBHIA,
KoTopble AreHTcTBO J0Besio A0 cBeneHus Cenr-Kurca m HeBuca, mo BO3MOMXKHOCTH
CKopee, HO B JIFOOOM ciTydae B TEUCHHE TPUIIATH JHEU MOCIE TOTyUYeHHs] ATEHTCTBOM
3THUX PE3yJbTaTOB;

C. BBIBOJIaX, KOTOPBIE OHO CHEJIAN0 B PE3YyJbTaTe CBOEH NEATEIBHOCTH B COOTBETCTBUU C
HactosmMm [IpoTokosiom. Takue BbIBOIBI MPEIOCTABIISIOTCS €XKETOIHO.

HABHAYEHUWE NHCIIEKTOPOB ATEHTCTBA
Cratpsa 11

a. 1) I'enepanbubiii aupektop yBemomisier Cent-Kutc u HeBuc 00 yTBepxkneHHH
CoBeToM 1t000T0 JOKHOCTHOTO JIMIAa ATEHTCTBA B KA4€CTBE MHCIIEKTOpA IO
rapanTusiM. Eciin Cent-Kurce u HeBuc He u3Bemaet I'enepanbHOro 1upekropa o
CBOEM OTKJIOHEHHUHM TaKOrO JOJKHOCTHOTO JIMIIA KaKk WHCIEKTopa Ul
Cenrt-Kutca u HeBuca B TeueHHe TpeX MECAILIEB MOCIE MOMYyUYECHUS YBEIOMIICHHS
00 yrBepkaeHnr COBETOM, HHCIIEKTOP, O KOTOPOM TaKUM 00pa3oM YBEJIOMIICH
Cenr-Kurc un HeBuc, cunraercsa HazHaueHHBIM B Cent-Kute n Hepuc;



i) I'eHepanbHbIi AUpEKTOp, IeHcTBYS B 0TBET Ha mpock0y CeHrt-Kutca n HeBuca
WK 110 COOCTBEHHOW MHUIIMATHBE, He3aMeUInTeNbHO nHpopmupyet Cenr-Kure
u HeBuc 00 0T3bIBE HazHaueHWs JTIOOOTO JOHDKHOCTHOTO JIMIIA B KauyecTBe
uHcnekropa i Cent-Kurca n Heuca;

b. YBCAOMIICHUC, O KOTOPOM TIOBOPHUTCA B ITYHKTC d. BBIINIC, CHHUTACTCA IMOJTYUYCHHBLIM
Cent-Kurcom n HeBucom yepe3 cemp AHEH NOCie JaThl HalpaBlIeHUs ATEHTCTBOM
takoro yBenomienus: Cenr-Kurcy u HeBucy 3aka3Hoil KoppecrioHIeHIMEH.

BU3bI1
Cratpsa 12

Cenrt-Kurc n HeBuc B TeueHHe OAHOrO Mecsla IMocje MOJydeHus 3ampoca 00 3TOM B
ciydae HEOOXOJUMOCTH TIPEAOCTAaBIIeT YKA3aHHOMY B TakOM 3alpoce Ha3HAYCHHOMY
MHCIIEKTOPY COOTBETCTBYIOIINE MHOTOKPATHBIC BHE3/IHBIC/BBIC3IHBIC U(WITH) TPAH3UTHBIC BHU3bI,
KOTOpBIE 00ecreyar HMHCIEKTOPY BO3MOXKHOCTH BbE3la WM MPEOBIBAHUS HA TEPPUTOPHH
Cenr-Kurca u HeBuca B nensx BblnonHeHust ero(ee) ¢yHkuuid. JlroOble TpeOyemble BU3BI
IENCTBUTEBHBI B TEYEHHE HE MEHEE OJJHOTO IOfla U B CIIydae HEOOXOIMMOCTH BO30OHOBIIAIOTCS
Ha nepuo Ha3HaueHus uHcnekropa B Cenr-Kurc u Hesuc.

JOINOJHUTEJBHBIE ITOJOKEHUST
Crates 13

a. B tex cnyuwasx, korma Cenr-Kutc u HeBuc wunm AreHTCcTBO yKa3bplBalOT Ha
HEOOXOUMOCTh OMpeNenuTh B JIOMOTHUTENBHBIX TOJIOKEHHUSIX, KAaKHUM 00pa3om
CJIeyeT MPUMEHSITh MEpHI, n3oKeHHbIe B HacToseM [Iporokorne, Cent-Kurc u HeBuc
U ATEHTCTBO COIJIACOBBIBAIOT Takue JlOMONMHUTENbHBIE TMIOJIOKEHUS B TEUYEHHUE
JIEBSTHOCTA JIHEH MOCIIE BCTYIUIEHUS B CHTy Hactosuiero [Iporokosna wiy, B TeX Ciiydasix,
KOTJ]a YKa3aHue Ha HEOOXOUMOCTh TaKuX J[OMOMTHUTENBHBIX OJI0KEHUH TaeTcs moce
BCTYIUICHUs B CHly Hacrosero IIpoTokona, - B Te4eHHe NEBSHOCTA AHEW NOCIE JaThl
TAKOI'0 YKa3aHHMsl.

b. Jlo BcTymaeHus B CHIY JIOOBIX HEOOXOMUMBIX JIOMOMHUTENBHBIX MOJ0KEHUI
ATEHTCTBO HMEET TPaBO MPUMEHSITH MEPBI, H3JIOKEHHBIE B HacTosiieM [IpoTokoire.
CUCTEMBbI CBsA31
Crarpa 14
a. Cenr-Kutc m HeBuc maer pasperienne ATEHTCTBY CBOOOJHO HCIIONB30BATh IS
CITyKEOHBIX IIeIell CHUCTEMBI CBSI3M MEXAy MHCIeKTopaMu AreHtctBa B CeHT-Kutce u
Hesuce u llenTpanibHbIME yupexaeHUsIMH ATeHTCTBa W(win) PerrmonanbHbBIME O1OPO,

BKJIIOYAs Tiepefadyy B HEaBTOHOMHOM WJIM aBTOHOMHOM peXuUMe HH(pOpMAIINH,
MOCTYTIAIONIEN OT YCTPOWCTB, YCTAHOBJICHHBIX ATEHTCTBOM B IIEJISIX COXPAHEHUS H(WIIN)
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HaOJIIOJICHUS], WM U3MEPEHNs], U 00eCTIeunBaeT 3allUTy TaKoH CBS3U. AT€HTCTBO MOCIe
koHcynpTaumii ¢ Cenr-Kutcom 1 HeBucoMm nmeer npaBo UCHOIb30BaTh YCTAHOBIICHHbIE
Ha MEXTyHapOJHOM YpPOBHE CUCTEMBI MPSIMON CBS3U, BKJIIOYAsl CITyTHUKOBBIE CUCTEMBbI
W IpyTHE BUIBI JabHEH CBsI3H, He ucnonb3yemble B CenT-Kutce n Hesuce. 1o mpocsOe
Cenr-Kurca m HeBuca mwim AreHTCTBa HOAPOOHOCTH, KACAIOIIUECS OCYIIECTBICHUS
ATOr0 IMYHKTa B OTHOIIEHWH NEpefadd B HEAaBTOHOMHOM WM aBTOHOMHOM pEXUME
uH(pOpMaIKy, MOCTYHAOLIEH OT YCTAaHOBJICHHBIX ATEHTCTBOM YCTPOMCTB COXPaHEHUS
WWn  HaOMIOACHUST WM JUII W3MEPEHHH, OIpPEAeiItoTcss B J{OMOJHUTEIHHBIX
MOJIOXKEHUSX.

[Ipu ycraHOBIE€HUU CBSI3U U Iepenade MH(POpMauM, Kak 3TO NpeaycMaTpUBaeTCs B
MYHKTE a. BBIIIE, HA/UIGKAIIUM OOpa3oM YYHTHIBACTCS HEOOXOAUMOCTh OOCCIICUCHUSI
3alllUThI HaXOI[?[HIefICH B YaCTHOM COOCTBEHHOCTH WIIH KOMMCPYCCKU LIyBCTBI/ITGJ’ILHOI\/’I
uH(OPMAIMU WM TOW MHPOpMALMH O KOHCTpYKuuH, kKotopyto Cent-Kurc m Hesuc
CUUTAET 0CO00 YYBCTBUTEIHLHOI.

3AIIUTA KOH®UJIEHIIUAJTBHON THOOPMAIINN

Crates 15

ATEHTCTBO MOAJECPKUBAET CTPOrMi pexxuM olecrieueHus: 3()(HEeKTUBHON 3allUThl OT
PacKpBITUSI KOMMEPYECKUX, TEXHOJIOTUUECKUX M MPOMBIIUIEHHBIX CEKPETOB M APYroin
KOH(UAEHIIMAIBHONH MH(OpPMALUK, KOTOpPbIE CTAHOBATCS €MY H3BECTHBIMH, BKIHOYAs
TaKyl0 HMH(QOpMAIMIO, KOTOpash CTAaHOBUTCSI W3BECTHOM ATrEHTCTBY B  XOJie
ocylecTBIeHNs HacTosAwero Iporokona.

PC>KI/IM, O KOTOPOM I'OBOPUTCs B IIYHKTEC a. BBIIIC, BKIIIOYACT, B YaCTHOCTH, IMOJIOKCHUA,
OTHOCAIIHUECA K:

1) OOIIMM TPHUHIUIIAM M CBSI3aHHBIM C HHMH MeEpaM 10 OOpalleHUI0 C
KOH(UICHIINATHHON HHPOPMAIIHEH;

i) YCIIOBUSIM HaiiMa TepCOHaja, KacaloUIMMCS 3allUThl KOH(PHICHIIHMATbHON
uH(popMaImy;
1i1) mporieAypaM B ciaydae HapyIICHWH WM SKOOBI HMMEBIIMX MECTO CIydyacB

HapyleHUs KOHPUICHIIMATbHOCTH.

Pexxum, 0 KOTOPOM TOBOPHUTCS B IYHKTE a. BBIIIE, YTBEPIKIAACTCA M TMEPUOAMICCKU
paccmarpuBaetcs COBETOM.

MMPUJIOKEHUSA
Cratba 16
IIpunoxenns k HacrosieMy IIpoTokoiy SBISAIOTCS €ro HEOTHEMJIEMOM YacThIO. 3a
UCKIJIIOUEHHEM lieniell BHeceHUsl nonpaBok B lpunoskenus, repmun "[IpoTokon", kak oH

yHOTpe6JI$IeTC$I B HACTOAIIEM JOKYMCHTEC, O3HAYACT HpOTOKOJ'I u HpI/IJ'IO)KeHI/IH, BMCCTC
B3ATEIC.
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b. B nmepeueHp BHIOB [EATENBHOCTH, YKa3aHHbIX B MPWIOKEHUU I, M mepedeHb
000pyZOBaHMs M MaTepHaia, ykazaHHbIX B npuioxeHuu II, CoBeroM MOryT BHOCUTBCS
MOMPAaBKH MO peKOMeHAanuu co3nanHoi CoBeToM paloueil TpyMIbl 3KCIEPTOB
OTKpBITOrO coctaBa. JIrobas Takas TMompaBKa BCTYIAeT B CHIIy Yepe3 4YeThIpe Mecsia
nocse ee npuHATus CoBeToM.

BCTYIIVIEHUE B CUJIY
Cratps 17
Hacrosumit IIpoTokosn BCTymaer B CWIy IOCIE €ro MOANHCAHMS MPEICTaBUTEISIMU

Cenr-Kurca u HeBuca u ArentctBa. ['eHepalibHbIN JUPEKTOp HE3aMeIIUTENbHO HH(OPMUPYET
BCE roCyJIapCTBa - YWieHbl AT€HTCTBA O BCTYIUIEHUH HacTodAuero [IpoTokona B cuity.

OINPEJAEJIEHUSA
Cratbs 18
s nenent Hactosero [Iporokona:
a. OTHOCSIIMECS K SJICPHOMY TOINIMBHOMY ITMKJIY HAYYHO-MCCICAOBATEILCKUE U OIBITHO-

KOHCTPYKTOPCKHUEC Da6OTBI 03HA4Yar0T ACATCIBHOCTH, KOTOpAasd KOHKPECTHO OTHOCHUTCA K
J'IIO6OMy ACTICKTY p83p8.60TKI/I nponecca Uik CUCTEMbI JIF000TO0 U3 CJICAYIOLICTO:

KOHBCPCHHU AACPHOIO MaTepuala,
- O6OI‘aH_[eHI/I$I AACPHOTO MaTepuaiia,
-  H3TOTOBJICHUA ANCPHOTO TOIINBA,

- PEaKTOpOB,
- KPUTHYECKUX COOPOK,

- nepepabOoTKH SIEPHOTO TOILIMBA,

- 00paboTku (He BKJIIOYas MEPEYMaKOBKM WM KOHJULIMOHHPOBAHMS, HE
IPeyCMaTPUBAIOIIETO  PA3ACiCHUs] JJEMEHTOB, JJIS XPaHEHUS WU
3aXOpOHEHHMsI) OTXO/OB CPEIHEro WM BBICOKOTO YpPOBHSI AKTUBHOCTH,
COJIeprKalUX LTy TOHUI, BEICOKOOOOTaIllEHHbIN ypaH WK ypaH-233,

HO HE BKIIOYAIOT JI€ATEIBbHOCTb, OTHOCAILLYIOCA K  TCOPETUYECKUM WU
(GyHIAMEHTAbHBIM Hay4YHBIM HCCIIEOBAaHUSIM WM K Hay4HO-UCCIIEIOBATEILCKUM U
ONBITHO-KOHCTPYKTOPCKUM paboram o MPOMBILUICHHBIM MIPUMEHEHUSIM
PaauOU30TOIIOB, MEAUIMHCKAM, THAPOJIOIMUYECKUM U CEIbCKOXO3SIMCTBEHHBIM
MPUMEHEHUSIM, M3YyYECHHUIO TMOCJIEICTBUIA JJIA 300POBbS M OKPYKAOLIEH Cpeibl U IO
YCOBEPIIIEHCTBOBAHUIO TEXHUYECKOTO 00CITY KUBaHMUSI,
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IUIONIAa/IKa O3HA4YaeT TEPPUTOPHIO, TPaHUIBI KOTOpoil ompenenensl CeHT-KurcoMm u
HeBrcoM B cOOTBETCTBYIOIIEH WH(POPMAIMA O KOHCTPYKIMM YCTAHOBKH, BKJIFOYas
OCTaHOBJICHHYIO YCTAQHOBKY, a TaKk€ B COOTBETCTBYIOIIEH HH(POpPMAIUK O MeCTe
HAXOXJICHHSI BHE YCTAHOBOK, I/Ie OOBIYHO MCIIONIB3YETCS SIEPHBIN MaTepuall, BKIFOUas
3aKpBITOE MECTO HAXOXJIEHHUs BHE YCTAaHOBOK, TJ€ paHee HCIOJb30BAJICS SACPHBII
Marepual (KOTOpble OTPaHHYMBAIOTCS MECTaMH HAXOXKACHHS, TJe MMEIOTCS Topsune
KaMepbl WIH OCYIIECTBISUIACH IESTEIbHOCTD, CBA3aHHAS C KOHBEpCHEH, o0oralieHIeM,
M3rOTOBJIEHWEM WM TepepaboTkol TormBa). [lnomazka BKIIOYaeT Takxke BCe
O00BEKTHI, COBMECTHO Pa3MEIIEHHBIE C YIOMSIHYTHIMH BBIIIE YCTAHOBKOW I MECTOM
HAXOXJICHUS, C TEJIbI0 MPEIOCTABIICHUS WIIM WCIIOJIB30BAaHMS CYIIECTBEHHBIX CPE/ICTB
o0ecredeHus], BKIII0Yast: Topsune KaMmepsl A1t 00paboTKH 00TydYeHHBIX MaTepUAIIOB, HE
COZIepIKAIX SICPHBIA MaTepUall;, yCTAHOBKH 111 00paOOTKH, XpaHEHUS U 3aXOPOHEHHS
OTXOJIOB; a TAKXK€ 3[]aHMs, CBSI3aHHBIE C COTTIACOBAHHOM JIESITETbHOCTBIO, ONPEACTICHHOM
Cent-Kurcom 1 HeBHCOM B COOTBETCTBHH CO CTaThei 2.a.(1v) BBIIIE;

CHATAsI C IKCIUTYaTAIUK YCTAHOBKA WITH CHATOE C IKCILTyaTaIlMi MECTO HaXOXKJICHHSI BHE
YCTAHOBOK O3HA4YaroT 00BEKT WM MECTO HaXO0XJACHHA, HAa KOTOPBIX JCMOHTHPOBAHLI
WIM CHeNaHbl HENPHUTOJAHBIMH K OKCIUTyaTalldd OCTaBINUECS KOHCTPYKIIMU U
o0opynoBaHMe, BaXHbIE [UIsI ee(ero) WCMONb30BaHUA, TaK 4YTO OHA(OHO) HE
UCTIONB3YETCS IS XPAHEHHUS SIIEPHOTO MaTepUalia U He MOXKET Jajiee MCIOIb30BaThCs
1151 0OpaIIeHus C SACPHBIM MaTepHaIoM, ero 00pabOTKHU WM MCIOIb30BAHUS,

OCTaHOBJICHHAs YCTAaHOBKA WJIM 3aKPLITOE MECTO HAXOXKICHUSA BHE YCTAHOBOK O3HAYarOT
O00BEKT WJIM MECTO HaXOXKACHUS, HKCIUTyaTallds KOTOPBIX IMPEKpalleHa U U3 KOTOPbIX
U3BAT SIEPHBINA MaTepUall, HO KOTOPBIC HE CHATBI C OKCILTyaTaluy;

BBICOKOOOOTAIICHHBIN YPaH 03HAa4YaeT ypaH ¢ odoramienuem 20% WIiv BBIIIE IO U30TOITY
ypaHa-235;

0TOOp Npo0 OKpY’KaIOUIEH cpe/ibl B KOHKPETHOM MECTE HaxXOXJIEHHsI O3HAa4aeT 0TOop
npod OKpyXxaromieil cpefpl (HampuMep, BO3AyXa, BOIbI, PACTHUTEIBHOCTH, MOYBHI,
3arpsi3HEHMIA) B OMPEACTICHHOM ATEHTCTBOM MECTE HAaXOXKJIEHUS U HETOCPEICTBEHHON
ONMM30CTH OT HEro C IeNbI0 CONCHCTBUS ATEHTCTBY B MOJrOTOBKE BBIBOJIOB 00
OTCYTCTBUHM HE3ASIBJICHHBIX SIIEPHOTO MaTepuaja WIA SAECPHOU AECSATEIBHOCTH B 3TOM
OIPEIETICHHOM MECTE HaXOXKJICHUS;

0TOOp MPOoO OKpY’Karomiel cpeiabl Ha OOIMIMPHON TEPPUTOPHH O3HAYAET OTOOp IMPoo
OKpy>Karomieid cpenapl (HampuMmep, BO3AyXa, BOABI, PACTUTEIBHOCTH, TOYBHI,
3arpsi3HEHUN) B psAAE OIPENENCHHbIX ATEHTCTBOM MECT HAaXOXKAEHHUS C LENbIO
CONCUCTBUSL ATEHTCTBY B IMOJrOTOBKE BBIBOJAOB OO0 OTCYTCTBHM HE3asBICHHBIX
SICPHOrO MaTepraa Wiy sepHON 1eATEIbHOCTH Ha OOLIMPHON TEPPUTOPUY;

AJCPHBIA MaTepHall COIIACHO OINPENENICHUIO, JaHHOMY B cTaTbe XX YcTaBa, O3Ha4aeT
0001 UCXOIHBINA MaTeprai WK Jr000i crienuaibHbIA PACHICIUISIIOIIUIICS MaTeprall.
TepMuH MCXOIHBIA MaTepHan HE JOJDKEH TOJKOBATHCS KaK NMPUMEHSIOUIMICS K pyJe
wm otxofgaM pynsl. JIroboe ompenenenue, naHHoe COBETOM B COOTBETCTBUU CO
crateeil XX VYcraBa AreHTCTBa Iocie BCTYIUIEHMsA B cHily Hacrosiuero IIporokona,
KOTOPO€ pacIIupseT CIIMCOK MaTepHajIoB, CUNTAIOIIMXCS UCXOIAHBIM WM CIIEUATIbHBIM
pAaCIICIUIAIOIINMCS MaTepHaioM, BCTYIIaeT B CWIy B paMmkax Hacrosiuero Ilporokona
ToJIbKO Tocie npuHsaTua Cent-Kurcom u Hesucowm;
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1. YCTAHOBKA O3HAYACT:

1) PEaKTop, KPUTUUECKYIO COOPKY, 3aBOJI [0 KOHBEPCHH, 3aBOJI 110 M3TOTOBJICHUIO,
nepepadaThIBAIONLYI0 YCTAaHOBKY, YCTAHOBKY JUIS Pa3JesIeHUs] U30TOIOB WM

OTACJIIbHOC XpAaHWINIIC, WU

i) m000e MECTO HaXOXKACHUS, I7ie OOBIYHO HCIIONB3YETCs SICPHBIA MaTtepuai B
KOJIMYECTBAX, MPEBBIMIAONINX OJUH 3()()EeKTUBHBIN KIIIOTpaMM;

MECTO HAXOXJIEHUS BHE VYCTAHOBOK O3HAYaeT Jr000H OOBEKT WX JIF000E MECTO

HAaXOXJICHUs, KOTOpble HE SBISIIOTCS YCTAHOBKOWM, W T/€ OOBIYHO MCHOJIB3YETCs
SZICPHBIA MaTeprall B KOJIMYECTBAX, PAaBHBIX OMHOMY 3(p(eKTHBHOMY KMIIOTpaMMy WA

MCHCC.

COBEPHIEHO B nByX 3K3eMIUIIpax HAa aHIIIMHCKOM SI3BIKE.

3a CEHT-KUTC U HEBUC:
(IToamnuce)

[Marpuc Huzbert

MHUHHCTp FOCTHILIUH, 10 AeTaM

3aKOHOJATEIbCTBA, BHYTPCHHEN
be3onacHocTH, Tpy1a U MHOCTPAHHBIX JEIT

Mecro: bacrep, Cent-Kutc u HeBuc

Hata: 16 anpens 2014 rona
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3a MEXXIYHAPOJITHOE ATEHTCTBO
10 ATOMHOM DHEPT'UU:

(IToamnuce)

FOxust AmMano
I'enepasbHbBIN JUPEKTOP

Mecto: Bena, ABctpus

Hara: 19 masg 2014 roga



iii)

vi)

vii)

ITPUJIOXEHMUE I
INEPEYEHb BUZIOB IEATEJIBHOCTH, O KOTOPBIX TOBOPUTCA
B CTATBE 2.a.iv) HACTOAIIEI'O ITPOTOKOJIA
W3rorosneHne poTOpHBIX TPYO 11 HEeHTpUDyT min cOopKa ra3oBbIX HEHTPUDYT.

Potopnble TpyObl Aiis IeHTPUYT 03HAYAIOT TOHKOCTEHHBIE [IMITUHAPHI, OTIHCAHNE
KOTOpBIX MpuBeaeHO B paznene 5.1.1 b) [punoxenwns 11.

l'azoBble 1eHTpUGYIH O03HAYAIOT IEHTPU(YTH, OMHUCAHWE KOTOPHIX NPHBEICHO BO
BBOJHOM 3aMe4aHuu K pazzaeny 5.1 [punoxenns 1.

Wzrotoenenue nuddy3noHHBIX 6aphepOB.

Junddysronnbie Oapbepbl 03HAYAIOT TOHKHE MOPUCTHIC (HIBTPHI, ONHCAHUE KOTOPBIX
npuBezaeHo B pazaene 5.3.1 a) [punoxxenus 1.

W3roroBnenne nim cOOpKa CHCTEM, UCTIONB3YIOIIHNX JTa3ephl.

CucTeMsl, UCIOB3YIOIIKE JIa3ephbl, 03HAYAI0T CHCTEMBI, BKIIIOYAIOIIUE TE€ NPEIMETHI,
ONMCAaHKUE KOTOPBIX NpUBENEHO B pasnene 5.7 [lpunoxenns I1.

H3rorosnenue uin c6opKa SJICKTPOMAIrHUTHBIX CCIIapaTOpOB U30TOIIOB.
ONEeKTpOMAarHUTHBIE _cenapaTophbl HM30TOIIOB O3HAYalOT TE npeaMETbl, O KOTOPBIX

roBopurcst B pazzene 5.9.1 Tlpunoxenus [l u kotopeie comepkaT MUCTOYHUKH HOHOB,
OIMCaHKE KOTOPBIX MpUBEACHO B paznene 5.9.1 a) [punoxenus I1.

W3rorosnenue uiu c6opKa KOJIOHH WUJIK DKCTPAKIIUOHHOI'O O60py,HOBaHI/I${.

KoJIOHHBI WU IKCTPAKIIMOHHOE OO0OPYJIOBAaHHE O3HAYAIOT TE MPEAMETHI, OMNHCAHHE
KOTOPBIX TpHUBENEHO B paznmenax 5.6.1, 5.6.2, 5.6.3, 5.6.5, 5.6.6, 567 u 5.6.8
ITpunoxenus 1.

W3rotoBiieHne pa3aeauTeIbHBIX COMEN WM BUXPEBBIX TPYOOK /I a3pOTHHAMUIECKOTO
o0oraneHus.

PaSIICJ'II/ITeJ'II)HI)IC CoIlia Wi BHUXPEBBIC TDV6KI/I JUIT A3pOAMHAMUYCCKOI'O O6OFaHlCHI/I$[
O3HAYalOT pa3eUTeNbHbIE COMIa U BUXPEBbIE TPYOKH, OMUCAHUE KOTOPHIX NPUBEICHO
COOTBETCTBEHHO B paznenax 5.5.1 u 5.5.2 Ilpunoxenus 1.

W3roroBnenne nim cOOpka CUCTEM I'eHEepali YPaHOBOM IIa3MBbI.

CucTeMbl reHepallui ypaHOBOM IL1a3Mbl 03HAYAKOT CUCTEMBI I T€HEpaluy YPaHOBOM
IJ1a3Mbl, OITMCAHUE KOTOPBIX MpUBEAEHO B pazzaene 5.8.3 [Ipunoxenus 1.




vii)

Xi)

Xii)

xiii)

Xiv)

XV)

N3roroBnenue MUpKOHUEBBIX TPYO.

LupkoHueBbie TPYyObI 03HAYAIOT TPYOBI, ONMKUCAHUE KOTOPHIX MPUBEIACHO B pazzaeine 1.6
ITpunoxenus 1.

[Tpon3BOACTBO WM MOBBIIEHUE KAYECTBA TSHKEIION BOJIBI WIIA JEUTEPHUS.

Tspkenas Boa WK IEUTEPUl 03HAYAIOT JIEHTEpUH, TSDKETYI0 Boay (OKCHUI AeHTepus) U
m060e Apyroe coenuHeHne eiTepus, B KOTOPOM OTHOIICHHE YUCIia aTOMOB JeUTepust
K YHMCITy aTOMOB Boopoa npesbiniaet 1:5000.

N3srorosnenue rpaduta aaepHON YUCTOTHI.

I'paduT simepHON YMCTOTHI O3Ha4YaeT TpaduT, ypOBEHh YUCTOTHI KOTOPOTO BBIIIE, YE€M
” 3
5 MMJUTMOHHBIX YacTel OOpHOTo SKBUBAJIECHTA, a INIOTHOCTH NpeBbiiaeT 1,50 r/em”.

H3srorosienue KOHTCﬁHCpOB JJIA O6J'IyLIeHHOl"O TOIL'IMBA.

KonreiiHep Ui 0OAYYEHHOTO TOMIMBA O3HAYaeT E€MKOCTh Uil TEPEeBO3KU W/WIN
XpaHCHUS OOJYYCHHOTO TOIUTMBA, OOCCIICUYMBAIONIYI0 XUMHUYECKYIO, TEIUIOBYIO H
pagMalMOHHYIO 3alllUTy, a TaKKe OTBOJ TEIUIA pacmaja BO BpPEMS NEPEMEILCHUS,
MEPEBO3KH U XPAHCHHUS.

N3roroBneHne peakTOpHBIX YIPABISIIOIINX CTEPKHEN.

PeakTopHble ynpaBisOIIME CTEP’KHU O3HAYalOT CTEPIKHU, OIHUCAHHWE KOTOPBIX
npuBesieHo B pazzaene 1.4 Ipunoxenus I1.

HsrorosiieHne 0e30MacHbIX C TOYKH 3PCHUA KPUTUIHOCTU 0aKoB U PE3€pBYapPOB.

bezomnacHble ¢ TOUKH 3peHUs KPUTUYHOCTH OaKH U pe3epBYapbl 03HAYAIOT T€ MPEAMETHI,
OIMCaHNe KOTOPBIX MPpUBENEHO B paznenax 3.2 u 3.4 Ipunoxenus 1.

H3roroBieHne MalIiH JIIA pY6KI/I O6J'Iy‘~ICHHBIX TOIIVIMBHBIX 3JICMCHTOB.

MammHel s pyOK# OOJNYyYeHHBIX TOIUIMBHBIX AJIEMEHTOB O3HAYarOT 00OpYHOBaHHE,
OIMCaHKue KOTOpOoro npuseneHo B pasaene 3.1 [Ipunoxenus 1.

Coopy»eHue ropsunx Kamep.

Copsiune kaMepbl 03HAYAIOT KaMepy WM COCTMHEHHBIC MEXITy COOOM Kamepbl 00IIuM
00BeMOM He MeHee 6 M, CHAOXKCHHBIC 3AIUTON, PABHOH WIM TPEBBIIIAIONICT
skBuBaJIeHT 0,5 M O€TOHAa IUIOTHOCTHIO 3,2 r/eMm® Wi 0ojiee, YKOMIUIEKTOBAaHHBIC
00OpyZOBaHMEM JJIsl TIPOBEACHUS OMEpaluii C WCIOIb30BAHUEM JIHCTAHIIMOHHOTO
YIpaBIICHUS.




1.1.

1.2

I[TPUJIOXEHUE 1I

INEPEYEHDb COT'JTACOBAHHOI'O ObOPYIOBAHMA N HEAJIEPHOI'O
MATEPHAJIA U1 OTHETHOCTHU Ob S5KCIHOPTE 1 UMIIOPTE
B COOTBETCTBUUN CO CTATBEMU 2.a.ix)

PeakTopsl U peakTopHOe 000py/10BaHHE
KomnuiekTHBIe siiepHbIe peaKTOPbI

SnepHble  peakTophl, CIOCOOHbIE paboTaTb B  PEKUME  KOHTPOJIUPYEMOM
CaMOTIOIEPKUBAIOLIEHCS LIEMHOM peakuuu AENEHUs], UCKIII0Yas PeakTopbl HyJeBOU
MOIITHOCTH, KOTOpBIE OIPEIEISIOTCS KaK PEaKTOphl C MPOEKTHBIM MaKCUMaJIbHBIM
YPOBHEM IPOU3BOJICTBA ILTyTOHMS, HE MpeBblatonmM 100 rpaMMoB B roJ1.

[NHOACHUTEJIbHOE 3AMEYAHUE

"SInepHblii peakTop" B OCHOBHOM BKJIIOYAET Y3JIbl, HAXOASAILIMECS BHYTPH KOpITyca
peaKkTopa WM HENOCPEICTBEHHO NPUMBIKAIOIINE K HEMY, 000pYyIOBAaHUE, KOTOPOE
KOHTPOJIUPYET YpOBEHb MOIIHOCTH B aKTHBHOM 30HE, M KOMIIOHEHTBI, KOTOpbIE
0OBIYHO COJIEPIKAT TETJIOHOCUTENh MIEPBOrO KOHTYpa aKTUBHOM 30HBI peakTopa, Win
BCTYMAIOT C HUM B HETIOCPEACTBEHHBIN KOHTAKT WM YIPABIISIOT UM.

He npenmonaraercst HCKITIOYEHHE PEAKTOPOB, KOTOPBIE HAJIEKALIMM 00pa3oM MOTIIN
Obl TOABEPTHYTHCS MOAM(PUKALMHU ISl TPOU3BOJCTBA 3HAYUTEIBHO OOJIBIIErO
konmdecTtBa, 4eM 100 rpaMMOB MuTyTOHUS B roj. PeakTopbl, mpeaHa3HaYeHHBIC IS
)IHHTCHBHOﬁ 9KCILTyaTallMi Ha 3HAYWUTCIIbHBIX YPOBHAX MOMIIHOCTH, HE3aBHCUMO OT
CTENEHH MX BO3MOXKHOCTEH NPOW3BOJACTBA IUTYTOHUS, HE PAcCMaTPHBAIOTCS Kak
"peakToppl HyJI€BOI MOIIIHOCTH".

PeakTopHbIe KOpPIyca BHICOKOTO IaBJIeHHUS

Merannyeckue Kopiryca B cOOpe WM X OCHOBHBIE YaCTH 3aBOJICKOIO M3TOTOBJICHM,
KOTOpBIE CIEMAIbHO INPEIHA3HAYEHB! WIM MOATOTOBJIEHBI Ul Pa3MELICHUS B HUX
AKTUBHOM 30HBI SIEPHBIX PEAKTOPOB, KaK OHU OIpENEeseHbl B IyHKTE 1.1. BbIIE, M
CIOCOOHBIE BBIJICPKUBATh pabouee 1aBIeHHE TEINIOHOCUTEINS TIEPBOTO KOHTYPA.

[NHOACHUTEJIbHOE 3AMEYAHUE

BerHﬂH IJIMTa KOPITyCa BBICOKOT'O HABJICHHA PCAKTOPA OXBATBIBACTCS ITYHKTOM 1.2
KaK OCHOBHas1, 3aBOJICKOI'O U3TOTOBJICHHA, HaCTh KOPITyCa BLICOKOI'O JJaBJICHHS.

BHyTpeHHue wactu peakTopa (Hampumep, MOJAEP/KUBAIOIINE KOJOHHBI M IUINTHI
AKTHBHOW 30HBI M JIPyTME BHYTPEHHHE YaCTH KOPITyCa, HANPABISIOIIUE TPYOBI IS
PETYIUPYIOMUX CTEPXKHEH, TEIUIOBbIE SKPAHBI, IMEPEropojKH, TPYyOHBIE PEIICTKH
AKTUBHOM 30HBI, TUIACTUHBI AU dy30pa U T.1.) OOBIYHO TOCTABIISIOTCS MOCTABIIUKOM



1.3.

1.4.

1.5.

1.6.

peakTopa. B HEKOTOPHIX ciyyasix Omnpe/ieleHHbIe BHYTPEHHHUE OMIOPHBIE KOMIIOHEHTHI
BKIIIOYAIOTCA B U3IOTOBJICHUEC KOPITyCa BHICOKOI'O JaBJICHUA. Ot IPEAMETEI ABJIAIOTCA
JOCTaTOYHO BaYKHBIMHU C TOYKH 3pEHUs] 0€30MaCHOCTH M HAJIEKHOCTU IKCILTyaTalluu
peakTopoB (W, CIIEAOBATENbHO, C TOYKH 3PCHUS TapaHTHUHBIX OOS3aTENbCTB H
OTBETCTBEHHOCTH TMOCTABILIMKA PEAKTOPa), YTOOBI UX TOCTABKA BHE PAMOK OCHOBHOTO
COTJIAIIICHUSI O TIOCTaBKE CaMOr0 peakTopa He craja Obl OOBIYHOW MPAKTHKOM.
[TosToMy, XOTA OTAeNbHas TOCTaBKa ATUX  YHHUKAIbHBIX,  CIEIHAJIHHO
NpeaHa3sHAaUYCHHLIX W IOATOTOBJICHHBLIX, BaXHBIX, KPYIIHBIX H AJOPOroCTOAIINX
npeaMETOB He 00s3aTeNbHO OyAeT paccMaTpuBaThes Kak BhIMajaroiias u3 chepbl
MHTEPECOB, TAKOH CMOCOO TIOCTABKU CYUTAETCSI MAJIOBEPOSITHBIM.

MammHbI 1JIsl 3arPy3KH M BBITPY3KH PEaKTOPHOI0 TOIINBA

ManumynsTopHoe o0opyI0BaHHE, CHELUAILHO NpefHa3HAYEHHOE WU
MOIrOTOBJIEHHOE JUTS 3arpy3KH WIIM U3BJICUEHUS TOIUIMBA U3 SICPHBIX PEAKTOPOB, KaK
OHU oOIpefesieHbl B IyHKTE 1.1. BbIIE, KOTOpPOE MOXKET HCIIONb30BAThCS, KOIJa
pEaKkTOp HAXOAWUTCS MO Harpy3KoM, Wi o0JagaeT TEXHUYECKUMH BO3MOXKHOCTSAMU
JUI. TOYHOT'O MO3ULIMOHUPOBAHUS WM OPUEHTUPOBAHMUS, MTO3BOJISIONIMMU POBOAUTH
Ha OCTaHOBJICHHOM PEAaKTOpE CIIOKHBIE PabOTHI [0 NIeperpy3Ke TOIUTUBA, IPH KOTOPBIX
OOBIYHO HEBO3MOKHBI HEMOCPEACTBEHHOE HAOIOJCHWE WM MpSAMONH JOCTyH K
TOIUIUBY.

PeaKTOpHLIe YnpapJsiioiue CTEPKHU

CrepkHHU, CHEMATIBHO MNpEAHA3HAYEHHBIC WM MOJATOTOBIIEHHBIE Ui YIPAaBIICHUS
CKOPOCTBIO PEaKIMU B SIACPHBIX PEAKTOpax, KaKk OHU ompeaeseHbl B myHKTe 1.1.
BBIIIIE.

[NHOACHUTEJIbHOE 3AMEYAHUE

CIOI[a K€ BKIIIOYAKOTCsA, IIOMHMMO 4YaCTH, MOTJIOMIAIOIICH HeﬁTPOHLI, €C OIIOPpHBbIC U
MMOABCCHBIC KOHCTPYKIUH, CCJIU ITIOCTaBKa IMMPOU3BOANTCA Pa3aCIbHO.

PeakTopHble TPYObI BBICOKOT0 A1aBJICHHA

TpyOb1, KOTOpBIE CIIEMAIBHO TPETHA3HAYEHBI HJIH TIOATOTOBJICHBI IS Pa3MEIIeHHs B
HUX TOIUIMBHBIX 3JIEMEHTOB U TEIUIOHOCUTEJS IEPBOIO KOHTYpa B PEAKTOpaX, KaK OHU
orpenesieHbl B IMyHKTe 1.1. BbIle, mpu pabodeM JaBieHuH, npessimaromem 5,1 MIla
(740 dynT/KB. ArOIIM).

upxonuneBbie TPYOBI

TpyOb! nau cOOpKH TpyO M3 METALTUYECKOTO IMPKOHMS WM €T0 CIUIABOB, MO BECY
npeBbimatonme 500 kT B TedeHue J000ro 12-MecsYHOro mepuoja, KOTOphIe
CHELUAIFHO MpeAHa3HAYEeHbl WM TOATOTOBIEHBI ISl MCHOJIb30BAaHUS B PEAKTOpaXx,
KaK OHHU OIIpEe/IeNICHbI B ITyHKTE 1.1. BBIIIE, M B KOTOPHIX OTHOIICHHUE 110 BeCy raHUs K
LUPKOHUIO MeHbIIe yem 1:500.



1.7.

2.1.

2.2,

Hacocnl MMEPBOro KOHTYpa TCIJIOHOCUTEJISI

Hacocpl, crnenuanbHO NperHa3HAaY€HHbIE WM TOJATOTOBJICHHBIC JUIS HOAJICP)KaHHS
LUPKYJALMN TEIUIOHOCUTENS TEPBOrO KOHTYpa SAEPHBIX pEaKTOpPOB, KaK OHU
ornpezeneHsl B myHKTe 1.1. Bbiie.

[NHOACHUTEJIbBHOE 3AMEYAHUE

CHGHI/IaJ'IBHO NpEeAHA3HAYCHHBIC WJIM IIOATOTOBJICHHBIC HACOCBI MOTYT BKJIHOYAaTb
CJIOKHBIC, YIUDIOTHCHHBIC WJIM  MHOI'OKPATHO  YIDIOTHCHHBIC  CHUCTEMBI  IJIA
npeaoTBpaliCHU YTCUKU TCIIJIOHOCUTCIIA IIEPBOI0 KOHTYpPA, ICPMETUYHLIC HACOCHI U
HaCoOChI ¢ CHUCTEMaMU I/IHepIII/IaJ'IBHOI\/JI Macchl. 1O OIPCACIICHUEC KacCaCTCsAd HaCOCOB,
ATTCCTOBAHHBIX I1O KJIACCY NC-1 mm 3KBHBaJICHTHBIM CTaHgapTaM.

HesinepHbie MaTepHaJIbl VIS PEaKTOPOB
[eiiTepuii M TsKeNas1 BOAA

Heiitepuii, Tshkenas Boja (OKUCh JelTepusi) U 1I000e APYroe COeAUHEHHE AeUTepusl, B
KOTOPOM  OTHOIIIEHWE JeWTepus K aromaMm Bojopona mpesbimaet 1:5000,
MpeIHa3HAaYEeHHBIE 7151 UCTIOIb30BAHUS B SIIEPHBIX PEAKTOpPaX, KaK OHU OIPE/IEIICHBI B
nyHkre 1.1.Bblle, B KoinmyecTBax, npesblmaronmx 200 K aTOMOB JIeHTepust Uis
11000 OJTHOW CTPaHBI-MIOTyYaTeNs B TEYCHUE TH000T0 12-MeCcIYHOro nepuoa.

SAnepHo-4yucThIil rpaguT

I'padur, umeromuii cTeneHb YUCTOTHI BBIIIE S-MULTHOHHBIX OOPHOTO SKBUBAJIEHTA, C
IUIOTHOCTRIO Oompire yem 1,50 F/CM3, NpEeAHA3HAYEHHBIA JUISI HCIIONb30BAaHUS B
SICPHBIX PEaKTOpax, KaKk OHU OMpejAeieHbl B MyHKTE 1.1 BbIlle, B KOIUYECTBAX,
npessimaonmx  3x10* kr (30 MeTpudecknx TOHH) I OGO OXHOM CTpaHBI-
MOTy4aTes B TeYeHHUE IF000ro 12-MecayHoro nepuosa.

[TPUMEYAHUNE

Jns  nenei  SKCHOPTHOrO KOHTPOJSL HPABUTENBCTBO  ONpEENseT, OyayT I
SKCHOPTHBIE MAapTUM  COOTBETCTBYIOLIETO  BBILIIEYKAa3aHHBIM  XapaKTEPUCTHUKAM
rpaduTa UCTIONB30BATHCS B SAEPHBIX PEAKTOPAX.

YcraHoBkM Ui nepepadoOTKU  O0JIyYeHHBIX TOIUIMBHBIX JJI€MEHTOB U
o0opy1oBaHue, CIENHMAJILHO NMPeIHA3HAYEHHOE WIH MOAT0TOBJIEHHOE [IJIsl 3TOr0

BBOJJHOE 3AMEYAHUE

IIpu nepepaboTKe 0OIYHYEHHOTO SIIEPHOTO TOIUIMBA IUTYTOHUI M ypaH OTIENSIOTCS OT
BBICOKOAKTUBHBIX MPOAYKTOB JIENE€HUS U JIPYTUX TPAaHCYpaHOBBIX 31eMeHTOB. Jls
TaKOro pasAaciiCHUA MOTYT UCIIOJIb30BATbCA PA3JIMYHBIC TCXHOJIOTMYCCKUC MPOLICCCHI.
Opnako co BpemeHem mporiecc "Ilypekc" cram Hambonee pacrnpoCTpaHEHHBIM W
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npueMieMbIM. OTOT HpoLEcC BKIIOYAET PACTBOPEHUE OOIYHYEHHOIO SIAEPHOTO
TOIUIMBA B A30THOM KHCIIOTE€ C IOCIEAYIOUIMM BBIACICHUEM YypaHa, IUIyTOHUS H
NPOIYKTOB JICNICHUS] SKCTPAKIMEH pacTBOPUTENEM C MOMOIIBI0 TprOyTHidocdara B
OpraHNUyYecKoM paz0aBHUTEIE.

TexHonornyeckue Mporeccsl Ha pa3IndHbIX ycTaHOBKax Tuma "Ilypekc" aHamoruyHbl
U BKJIIOYAIOT: H3MENbUCHHE OOIYYEHHBIX TOIUIMBHBIX 3JIEMEHTOB, PAaCTBOPEHHE
TOIUIMBA, SKCTPAKLMIO PACTBOPUTEIIEM M XPAHEHUE TEXHOJOTHMYECKOW >KUIAKOCTH.
MoeT UMeTbCsl Takke 00O0py/IOBaHHE JAJs TEIJIOBOW JEHUTpAlMd HUTpaTa ypaHa,
KOHBEPCHH HUTpATa IUTyTOHUS B OKHCH WIIM METAIL, a TAKXKE I 0OPaOOTKH JKUIKUX
OTXOJIOB, COJEPIKAILUX MPOIYKTHI JI€JICHUs, A0 MOIyYeHUs: (POPMBI, MPUTOAHON IS
MIPOIOJIKUTENIBHOTO XpaHEHWs WM 3aXOpoHeHus. OJHAKO KOHKPETHBbIE THUIBI U
KOH(urypanus 060py10BaHNs, BBIIOIHAIOIIET0 3TH (PYHKIMHU, MOTYT pa3inyaThCs Ha
pa3nuyHbIX ycTaHoBKax Tuna "[lypekc" 1o HeCKOJIbKUM NMPUYMHAM, BKIIIOYAs TUIIBI U
KOJIMYECTBO OOJYYEHHOIO S/IEPHOTO TOIUIMBA, MOJUIEKAIIEro nepepadoTKe, H
MIPEOIaraeMblii IPOLIECC OCAXKIECHUS U3BJIECKAEMbIX MaTEpPHUAIOB, a TAK)KE MPUHLIUIIBI
obecrieyeHnsi  0E30MACHOCTH M TEXHUYECKOro  OOCIY>KMBaHHs, IPUCYIIHE
KOHCTPYKLMH JaHHOM yCTaHOBKH.

"VcraHoBka ansi mepepaOOTKH OOJMYYEHHBIX TOIUIMBHBIX SJIEMEHTOB" BKIIIOYAET
000pyZI0BaHNE U KOMIIOHEHTBI, KOTOphIe OOBIYHO HAXOMATCS B MPSMOM KOHTAaKTe C
OOJy4eHHBIM TOTUIMBOM M OCHOBHBIMH TEXHOJOTHYECKMMH TIOTOKAMH SJIEPHOTO
MaTepHasa U MpoyKTOB JENICHHSI, 1 HEMOCPEACTBEHHO YIPABIISIIOT UMH.

OTH NIPOLECChI, BKIIOYAs TOJIHBIE CUCTEMBI 1151 KOHBEPCUH IUTYyTOHMSI U IIPOU3BO/CTBA
METAJUIMYECKOr0  IUTyTOHMS, MOTYT ObIThb HJIEHTU(UIUPOBAHBI IO  MeEpam,
NPUHUMAEeMbIM Ul TPENOTBPAIEHHsS OMAacHOCTEHl B CBSI3M C KPUTUYHOCTHIO
(HampuMep, MepaMH, CBS3aHHBIMU C T€OMeTpueil), oOydyeHreM (Hampumep, IyTeM
3alIUTHI OT OOTyYEHHsI) 1 TOKCUIHOCTBIO (HAIpuMep, MepaMH TI0 YePKaHUIO).

[IpenmeTtsl 000pyI0BaHUS, HA KOTOpPbIE, KaK CYMTAETCS, paCIpOCTpaHsIEeTCsl 3HAYCHHE
¢dpa3bl "u 00opynOBaHKe, CIENUATBLHO MPEAHA3HAYCHHOE WM TIOJTOTOBICHHOE" st
nepepaboTKH 0OyYEHHBIX TOIUTUBHBIX 3JIEMEHTOB, BKIIOYAIOT:

MamuHbl 1Jist pyOKH 00,1y4eHHBbIX TOIJIMBHBIX 3J1eMEHTOB
BBOJHOE 3AMEYAHUE

D10 000pYyJOBaHHE WCIIOIB3YETCS JUI BCKPBITHS OOOJNOYKH TOIUIMBA C LEIBIO
HOCJIE/YIOIIETO PAacTBOPEHHsT OOJIy4eHHOTo siiepHOro Mareprana. Kak mpasmiio,
UCTIONIB3YIOTCS  CIICHUANIBHO MpEHA3HAUCHHbBIC, CKOHCTPYHPOBAHHbBIC Uil PYOKH
MeTaUla YCTPOWCTBA, XOTS MOXKET HCIIOJB30BAaThCI M 0OJiee  COBEpIICHHOE
000py1oBaHME, HATIPHUMED JIA3EPHL.

JIMCTaHIIMOHHO YIIpaBiIsieMoe O0OpYyIOBaHME, CIEUUAIbHO IPEAHA3HAYCHHOE WIIH
MOJITOTOBJICHHOE Ui WCIIONIb30BAHUS HA YCTAHOBKE IO TMepepadoTKe, Kak OHa
olpezieieHa BBIIIEC, ISl Pe3KH, pyOKH WIIM Hape3KH COOPOK, MyYKOB WIIM CTEp)KHEH
00JTy4EHHOTO SIIEPHOTO TOTLIMBA.
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3.3.

34.

JucconbBepsl
BBOJJHOE 3AMEYAHUE

B nucconbBepbl 00BIYHO MOCTYIAET W3MENBUEHHOE OTpadoTaBllee TOIUIHMBO. B 3Tux
0e30macHbIX C TOYKHM 3pEHUs] KPUTHUHOCTH pe3epByapax OOJYUYEHHBIH SIEpHBIN
Marepuasl pacTBOpsieTCS B A30THOM KHCIIOTE, M OCTaoLIMecss oOpe3ku 000J0YeK
BBIBOJIATCS] U3 TEXHOJIOTUYECKOT O MIOTOKA.

besomacubie ¢ TOYKM 3peHHMS KPUTHYHOCTH pe3epByaphl (HAMpUMeEp, Majoro
aMeTpa,  KOJNBIEBbIE WM  MPSIMOYTOJNbHBIE  pE3epByaphl),  CIEHUAIBHO
MpeAHA3HAYEHHbIC WJIM IOATOTOBJICHHBIE ISl HCIOJb30BAaHUS HA YCTAHOBKE IIO
nepepaboTKe, Kak OHU OMpEAETICHBI BhIIIE, AJISi PACTBOPEHHS OOIY4YEHHOTO SIIEPHOTO
TOIUTMBA, KOTOpPbhIC CHOCOOHBI BBIIECPKUBATH TOPSYYI0, BBICOKOKOPPO3HOHHYIO
KHUJIKOCTb M MOTYT IUCTAHIIMOHHO 3aTrPyKaThCs U TEXHHUYECKH 00CITyKUBAThCA.

IKCTPAKTOPHI H 000pyI0BaHMeE VISl IKCTPAKIUM PACTBOPUTeEIeM
BBOJJHOE 3AMEYAHUE

B 3KCTpakTOpBI C pacTBOPUTENEM MOCTYIAET KaK pacTBOP OOIYYECHHOTO TOILIMBA U3
JICCOJIBBEPOB, TaK W OPTaHUYECKUI PacTBOp, C TIOMOIIHI0 KOTOPOTO Pa3IeisIFOTCS
ypaH, IUIyTOHHMH W TpOAyKThl jeneHus. OOopyaoBaHHe s OKCTPAKIUU
pacTBOpUTETIEM OOBIYHO KOHCTPYUPYETCSI TAKUM 00pa3oM, YTOOBI OHO yIOBIICTBOPSIIO
KECTKHM SKCILTyaTallHOHHBIM TPEOOBAHUSM, TAKHM, KaK JUTMTEIBHBIA CPOK CITYKOBI
0e3 TEXHUYECKOro OOCTYyXMBaHHsSI WM JIETKas 3aMEHSEMOCTb, TPOCTOTa B
JKCIUTyaTallid W YIPABICHUH, & TaKKE THOKOCTh B OTHOUICHUM HW3MCHEHHUS
rapaMeTpoB TpoIiecca.

CrenuanbHO  NpelHA3HAUEHHbIE WM MOATOTOBJICHHBIE  JKCTPAKTOPHl  C
pacTBOpUTEIEM, TaKHe, KaK HAacaJO4yHble WM IIyJIbCAllUOHHBIE  KOJIOHHBI,
CMECUTENIbHO-OTCTOMHBIE anmnaparhl WK LEHTPOOSKHbIE KOHTAKTHBIE anmnapaTsl JJIs
UCTIONIb30BAaHMSl Ha YCTaHOBKE MO 00pabOTKe OOIyUYEHHOTrO TOIIMBA. DKCTPAKTOPBI C
pacTBOPUTENEM JOJKHBI OBITh YCTONUMBBI K KOPPOSHOHHOMY BO3JIEHCTBHIO a30THOM
KUCJIOTBI. DKCTPAKTOPBI C paCTBOPUTENIEM OOBIMHO M3TOTABIMBAIOTCS ¢ COOIOAEHUEM
Ype3BBIYAHO BBICOKMX TPEeOOBaHWH (BKIIOYAs MPHUMEHEHHE CIEIHAJIBHBIX METOJIOB
CBAapKH, MHCIEKIMH, oOecrieueHne M KOHTPOJb KauyecTBa) M3 MaJOyIJIEpOJUCTBIX
HEP)KABEIOIMX CTalel, TUTaHA, LHUPKOHHWA WIM JPYTUX BBICOKOKA4ECTBEHHBIX
MaTepHasoB.

XuMH4YecKHe pe3epByaphbl 1151 BbIIP/KUBAHUS WIH XPAHEHHS

BBOJJHOE 3AMEYAHUE

Ha sTamne skcTpakumy pacTBOpUTEIEM 00pa3yIOTCsS TPH OCHOBHBIX TEXHOJIOTHUYECKUX
MOTOKA XHUAKOCTH. Pe3epByapsl s BBIACPKUBAHUS WIN XPAaHEHHS MCIONB3YIOTCS B
najnbHeie 00paboTke BceX Tpex MOTOKOB CIIEAYIOMNM 00pa3oM:
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a)  pacTBOp YHMCTOTO A30THOKUCIIOTO ypaHa KOHIICHTPUPYETCS BbIMApUBAHUEM U
MIPOMCXOJUT MPOLIECC ACHUTPAIIMH, I7I€ OH MPEBPAILAETCs B OKCUJ] ypaHa. DTOT
OKCH/JI TOBTOPHO MCTIOJIb3YETCS B SIIEPHOM TOIUITMBHOM LIMKIIE;

b)  pacTBOp BBICOKOAKTHBHBIX MPOIYKTOB JIEIEHHS OOBIYHO KOHIICHTPUPYETCS
BBIIIAPUBAHUEM M XPAHUTCS B BHJIE KOHLEHTPUPOBAHHOW >KUAKOCTH. ITOT
KOHILICHTPAT MOXKET BIIOCJIEJCTBUH TPOWTH BBIIAPHBAHHE WM  OBITh
npeoOpa3oBaH B GOpMY, IPUTOAHYIO JJIsl XPaHEHHS HITH 3aXOPOHECHUS;

C)  pacTBOp 4YHMCTOIO HUTpaTa IUTyTOHMsS KOHLEHTPUPYETCSI M XpaHUTCA [0
NOCTYIUICHUSI Ha JajbHEHMIME JTambl TEXHOJIIOTHYECKOro Tporecca. B
YaCTHOCTH, pe3epByapbl Ul BBIACPKUBAHUS WM XPAaHEHHUsS PACTBOPOB
TUTYTOHUSI KOHCTPYHPYIOTCSI TaKMM 00pa3oM, YTOOBI M30€XaTh CBS3aHHBIX C
KPUTHYHOCTBIO TpOOJEeM, BO3HUKAIOIIMX B pe3yidbTaTe M3MEHEHUH B
KOHIICHTpAIMH WK (JOPME TAaHHOTO TIOTOKA.

CrnenuanbHO  NpelHA3HAUCHHbIE WM IOATOTOBJIICHHBIE  pe3epByapbl I
BbIICP’KUBAHUS WIM XPAaHEHUs Ui UCIOJIb30BaHMs Ha yCTAHOBKE IO IepepadoTke
00JTy4eHHOr 0 TOIUIMBA. Pe3epByapsbl 1151 BbIIEPKUBAHUS I XpaHEHHS JOJKHBI ObITh
YCTOMYMBBI K KOPPO3HOHHOMY BO3JEHCTBUIO Aa30THOM KHCIOTBL. PesepByapbl uis
BBIZICP)KUBAHUS WIN XpAaHEHUs] OOBIYHO M3rOTaBIMBAIOTCS U3 TAKUX MATEpUAJIOB, KaK
MaJIOyTJIEPOAUCTBIE HEP)KABEIOIUE CTalM, TUTAH WIM LHAPKOHMM WM Jpyrue
BBICOKOKAUECTBEHHBIE MaTepuanbl. Pe3epByapbl A BBIICPKMBAHUSA WIN XPaHEHUS
MOTYT OBITh CKOHCTPYHpPOBaHBI TaKUM OOpa3oM, YTOObI WX OKCIUTyaTamusi H
TEXHUYECKOE OOCITy)KUBAHUE TPOU3BOAMINCH IUCTAHIMOHHO, W MOTYT HMETb
CIIETYIOIIIE€ OCOOEHHOCTHU C TOUKHU 3PEHUsI KOHTPOJIA 32 AEPHON KPUTHUHOCTBIO:

1)  OopHBIN SKBUBAJICHT CTCHOK WJIM BHYTPCHHUX KOHCTPYKIIMI paBEH MO MEHbBIIIEH
Mmepe 2%, 1100

2) IWIMHIPUYECKHE pe3epByapbl HMEIOT MaKCUMalbHBbIM nauamerp 175 Mm
(7 mro¥imMoB), 1100

3)  TOpAMOYTONBHBIA WM KOJBIICBOM pe3epByap MMEET MaKCUMAILHYIO MIHPUHY
75 mm (3 mroiima).

Cucrema KOHBepPCHM HUTPATA IVIYTOHHS B OKCH

BBOJJHOE 3AMEYAHUE

Ha OoJibpIIMHCTBE YCTaHOBOK IO TEpepadOTKE ITOT KOHEUHBIH MPOIECC BKIIOYACT
KOHBEpPCHIO pacTBOpa HUTpATa IUTyTOHHUS B JIByOKUCH ILTYyTOHHUS. B 4KcI0 OCHOBHBIX
orepalii 3TOro mpolecca BXOIAT:  XpaHEHHWE U KOPPEKTUPOBKA HCXOAHOTO
TEXHOJIOTMYECKOT0 MaTepHaja, OCaKACHUE U pasJesieHHe TBEPIOW U KUAKOH (ha3bl,
MpOKAIMBaHUe, OOpalleHne C MPOIYKTOM, BEHTWIISAIMS, OOpalleHHe ¢ OTXOAaMU U
yTpaBlieHHE TPOLIECCOM.

3aMKHYTBIC CHUCTEMbI, CHCIHMAIBHO IPEIHA3HAYCHHBIC WJIM ITOJTOTOBJICHHBIC ISt
KOHBCpCI/II/I HI/ITpaTa HHyTOHI/DI B OKCHU[ H.HYTOHI/DI, B YaCTHOCTH, O60py,[[0BaHHBIe
TakKUM 00pa3oM, 4YTOObl M30eXaTh JOCTHDKCHUS KPUTHYHOCTH W PaJUAllMOHHBIX
3(1)(1)CKTOB, a TAKXKEC CBCCTU K MHUHUMYMY OIIaCHOCTH, CBA3aHHBIC C TOKCHYHOCTHBIO.
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Cucrema KOHBEPCUH OKCHUAA IVIYTOHUS B METAJLJI

BBOJJHOE 3AMEYAHUE

DTOT Tmporece, KOTOPBI MOXET OBITh CBSI3aH C YCTAaHOBKOW 1O mepepaboTke,
BKIIIOYAaeT (PTOpUpOBaHME JIBYOKUCH IUTYyTOHHUS, OOBIYHO C MPUMEHEHHEM
BBICOKOAKTHBHOTO (h)TOPUCTOTO BOAOPOJA, C LENBIO MOMYYEeHHS (TOpHIA TUTyTOHUS,
KOTOPBIM BIOCIEICTBUM BOCCTAHABIMBACTCS C MOMOIIBI0 METATUYECKOTO KasblIUs
BBICOKOM YHCTOTHI A0 MOJYYCHUSA MCTAJUIMYCCKOT'O IIIIYTOHHSA W (1)T0pI/II[a KaJIbIIUA B
BUJIe LUIaka. B 4YHMCIO OCHOBHBIX OMEpaluii JaHHOTO Tpolecca BXOJAT:
¢dTopupoBanue (HampuMmep, C TPUMCHEHHUEM OO0OpYyIOBaHUS, COJCPIKAIICTO
OnmaropoJHbple METAIUIbl WM 3allUIIEHHOTO MOKPHITHEM M3 HUX), BOCCTAHOBIICHHE
MeTaia (HampuMmep, C TPUMEHEHHEM KEPaMUYECKHUX THUTJIEH), BOCCTAHOBJICHUE
1iaka, oOpalleHHe ¢ TPOAYKTOM, BEHTWIIALMS, OOpalleHHe ¢ OTXOoJaMH |
yHpaBlIeHHE TPOLIECCOM.

3aMKHYTbl€ CHUCTEMBbI, CHELHUAIbHO IpPEAHA3HAYCHHBbIC WJIM MOJTOTOBJIECHHBIE VIS
MPOMU3BOJICTBA METAUTMYECKOTO IUTYTOHUS, B YaCTHOCTH, OOOpPYIOBaHHBIC TaKUM
00pazom, 4TOOBI U30€KaTh JOCTHKEHUS KPUTHYHOCTH M PAJHALMOHHBIX YPPEKTOB, a
TaK)Ke CBECTH K MUHUMYMY OIAaCHOCTH, CBSI3aHHBIE C TOKCHYHOCTEHIO.

YcTaHOBKH AJ1 H3rOTOBJIEHUS TOIJIMBHBIX 3J1EMEHTOB

"YcTaHoBKa [ M3TOTOBJICHHUS TOTUIMBHBIX AJIEMEHTOB" BKITIOUAeT 000pyI0BaHUE:

a) KOTOpOC OOBIYHO HaxoauTcCsAa B HCIIOCPECACTBECHHOM KOHTAKTC C
TCXHOJIOTUYCCKHMM IIOTOKOM AACPHOro0 Marcpuaia HWJIM HCEIOCPECACTBECHHO
O6pa6aTBIBaCT €ro, WUJIN K€ YIIPaBJIACT UM, NN

b)  KOTOpOE repMeTHU3UPYET SACPHBIN MaTepHall BHYTPH OOOJIOUKH.

YceraHoBKM ISl pa3lesieHMsl M30TONOB YypaHa W 00opyaoBaHHMe, KpoMe
AHAJUTHYECKUX NPUOOPOB, CTIEHHAIBHO NPeIHA3HAYEeHHOE WU NOAT0TOBJICHHOE
AJI51 ITOTO

[TpenmeTs! 000pyIOBaHUS, HA KOTOPBIE, KaK CUATACTCS, PacIPOCTPAHIETCS 3HAUCHHUE
¢bpazer  "oOopynoBaHWE, KpPOME  AHAIUTHYECKUX  NPUOOPOB,  CHEIHAIBLHO
NpeIHa3HaYeHHOe WM TOJATOTOBICHHOE" Uil  pa3zelieHus W30TONOB YpaHa,
BKJIFOYAIOT B CE0sL:

TI'a3oBbIE IIeHTpI/I(l)yF]/I H y3JIbl 1 KOMIIOHCHTBI, CIICHNUAJIBHO IPEAHA3HAYCHHBIC
HWJIN MOATOTOBJICHHBIC AJIA UCITIOJIB30BAHUSA B I'a30BbIX IIEHTpI/I(l)yl"aX

BBOJJHOE 3AMEYAHUE

l'azoBast uenTpudyra OOBIYHO COCTOMT W3 TOHKOCTEHHOTO(BIX) IMJIMHIPA(OB)
muametpom ot 75 mMm (3 mroiima) go 400 mm (16 AroiiMoB) ¢ BepTHKAIBHON
LEHTPaJIbHOM OChl0, KOTOpBIH(€) mMmoMemieH(bl) B BaKyyM M BpallaeTcs(loTcs) ¢
BBICOKOW OKPYXKHOM ckopocTbio mopsinka 300 m/c wimm Oonee. [ns moctuxeHus
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OOJIBIION CKOPOCTH KOHCTPYKIIMOHHBIE MaTepUallbl BPAIIAIOMIUXCS KOMIIOHEHTOB
AOJKHBI UMETH BBICOKOC 3HAYCHUC OTHOIICHUA IMPOYHOCTU K IIJIOTHOCTH, a POTOPHAst
cObopka M, CleAOBaTEeNIbHO, OTIACIbHBIE €€ KOMIIOHEHTHI JOJIKHBI M3TOTOBISTHCS C
BBICOKOH CTETICHBIO TOYHOCTH, YTOOBI pazdanaHc ObUT MUHUMAIbHBIM. B oTiimume ot
Opyrux HeHTpudyr ra3oBas LEHTpUQyra aias oOOralleHHs YpaHa HUMEEeT BHYTpPHU
POTOPHOI KaMmephl Bpalarouryrocs(uecs) mneperopoaky(u) B Qopme maucKa u
HEMOJIBWKHYIO cucTeMy nojauu u oreoza raza UFg, cocTosiiyto o MeHbIlel Mepe u3
TPEX OTACIBHLIX KaHAJIOB, IBA N3 KOTOPBIX COCAUHCHDI C JIOMIATKaAMH, OTXOAAIIUMHU OT
OCH POTOpa K MepuQepuitHON YacTu pOTOPHOI Kamephl. B Bakyyme HaXOAUTCS TakkKe
P BOKHBIX HEBPAIAIONIMXCS 3JICMEHTOB, KOTOpPHIC, XOTS W HUMEIOT OCO0YIO
KOHCTPYKLIHMIO, HE CIIOKHBI B M3TOTOBIICHMH M HE M3TOTOBISIOTCS U3 YHHUKAJIHHBIX
MarepuanioB. LleHTpudykHas ycTaHOBKa, OJHAKO, TPeOyeT OOJBIIOrO YUCIa ITHUX
KOMIIOHEHTOB, TaK YTO HMX KOJHYECTBO MOXKET CIYXKUTh Ba)XXHBIM HWHAWKATOPOM
KOHEYHOTO MCTIOJIb30BAHUSI.

Bpamarummecss KOMIOHEHThI
a)  IlonHble poTopHBIE COOpKU

ToHKOCTEHHbIE LWIMHAPBI WX PSAA COECJUHEHHBIX MEXIy COOONM TOHKOCTEHHBIX
LUWINHIPOB, M3rOTOBJIEHHBIX M3 OJHOIO WM Oojiee MaTepualioB C BBICOKUM
3HAYEHUEM OTHOILIEHUSI POYHOCTHU K IUIOTHOCTH, YKa3aHHbIX B [IOSICHUTEJIBHOM
3AMEYAHHNUN x nHacrosmemy pazaeny. CoeavHeHHE MMIMHIPOB MEXIy COOOH
OCYIIECTBIISICTCS. TIPH TOMOLIM THOKMX CHJIb(OHOB WM KOJIEH, OIMHCAHHBIX B
gactu 5.1.1. ¢) Hwke. CoOpaHHBI POTOp MMEET BHYTPEHHIOWO(HE) Meperopoaxy(u) u
KOHIIEBBIE y31bl, onucaHHbie B yacTsax 5.1.1.d) u e) Hmwke. OnHako monHas cOopka
MOXeET OBITh ITOCTABJICHA 3aKa3YMKY B YACTUYHO COOPAaHHOM BHJIE.

b)  Portopnbie TpyObI

CrienanbHO TpeAHA3HAYEHHBIC WM TMOJTOTOBICHHBIE TOHKOCTEHHBIC IMIIMHAPHI C
TomuHON cTeHKku 12 mwm (0,5 aroitma) uinm MeHee, quameTpoM oT 75 mm (3 mroiima)
no 400 mm (16 mroliMOB), W3TOTOBIICHHBIE W3 OJHOTO WM OoOJiee MaTepHalioB,
MMEIONUX BBICOKOE 3HAYCHHWE OTHOIIEHHUS MPOYHOCTH K IUIOTHOCTH, YKa3aHHBIX B
MMOSICHUTEJIbBHOM 3AMEYAHMWU k HacTosmmeMy pasery.

c¢)  Kombma mnm cunbgpoHbl

KOMIOHEHTHI, CHeNHUaTbHO MpeIHA3HAUYCHHBIC WU TIOATOTOBIICHHBIC ISl CO3aHUS
MECTHOW OTOpBI I POTOPHOM TPyObl WM COETUHEHHUS psAlda POTOPHBIX TPYO.
Cunb(oHBI MPEICTABISAIOT COOOH KOPOTKUE IWUIMHIPHI C TOJIIMHOW CTEHKU 3 MM
(0,12 mroiimMa) nnu mMenee, aquametpom ot 75 mm (3 mroiima) 1o 400 mm (16 mroiimoB),
UMCIOIIMX OJUH TOPp M HW3rOTOBJICHHBIC W3 OJHOTO W3 MAaTEpPUAIIOB, HMEIOIIHX
BHICOKOE€ 3HAUCHHE OTHOIICHUS TMPOYHOCTH K IUIOTHOCTH, VYKa3aHHBIX B
[MOACHUTEJIbBHOM 3AMEYAHWU k HacTosiieMy pasieiny.



d) Ileperopoaku

Komnonentst B popme aucka auamerpom ot 75 MM 10 400 mm (ot 3 10 16 mroiimoB),
CHELMAIBHO TpeJHa3HAYCHHbIE WM TOATOTOBJICHHBIE JUIS YCTaHOBKH BHYTpPHU
POTOpHOI TPYOBI HEHTPU(YTH C LETbIO U30JIMPOBATH BHITYCKHYIO KaMepy OT INITaBHOM
pa3fenuTeNnbHOM KaMmepbl U B HEKOTOPBIX CIydasx A YJIYYIIEHUs LUPKYJISALUU
raza UFs BHyTpH TIJIaBHOM pa3[enuTeNbHOM KaMmepbl POTOPHOH TpyObl H
M3TOTOBJIEHHBIE U3 OJTHOTO U3 MaTEpHAaIOB, UMEIOIIMX BHICOKOE 3HAYEHNE OTHOLICHUS
IIPOYHOCTH K IUIOTHOCTH, ykaszaHHbIX B IIOSACHUTEJIBHOM 3AMEYAHHUN x
HACTOALIEMY Pa3AECIy.

e)  BepxHue/HIKHUE KPBIIIKU

Kommonentsr B ¢opme mucka mumamerpoM oT 75 mm (3 mroiima) mo 400 mm
(16 nroitmMoB), crienUalIbHO MpeJHa3HAuYEHHbIE WJIM MOATOTOBJIEHHbBIE TAKUM 00pa3oM,
YTOObI TOYHO COOTBETCTBOBATH JMAMETPYy KOHLIOB POTOpHOM TpyObl M Onarojaps
sToMy yaepxuBaTh UFs BHYTpH ee. DT KOMIIOHEHTbI UCTIONB3YIOTCS 1Sl TOTO, YTOOBI
MOJIEP’KUBaTh, YIEPKUBATh WIN COAEPKAaTh B c€0€ KaK COCTABHYIO YacTb 3JIEMEHThI
BEPXHEro MOALIMITHUKA (BEPXHsS KPBIIIKA) WK CIIY>KUTh B KaueCTBE HECyIlel yacTu
BpAalLAIOIINXCs 3JIEMEHTOB AJIEKTPOJBUTATENS U 3JIEMEHTOB HIKHETO MOAIIMITHUKA
(HYDKHSISL KPBILLIKA), U U3TOTOBIIIOTCSA M3 OHOTO M3 MaTepHajioB, UMEIOIINX BBICOKOE
3HAYEHUE OTHOIIEHUS MPOYHOCTU K IUIOTHOCTH, yKa3aHHbIX B [IOSCHUTEJIBHOM
3AMEYAHHMU x HacTosAmieMy paszieiy.

[NHOACHUTEJIbHOE 3AMEYAHUE

Jlns  Bpamaromuxcsi KOMIIOHEHTOB — LIEHTPU(YT  HUCIONB3YIOTCA  CIIEAYIOLIHE
MaTepHabl:

a)  MapTEHCHTHOCTAPEIOIINE CTallM, UMEIOIINE MAaKCUMAIBHBIN Mpees MPOYHOCTH
Ha pactspkerne 2,05 x 10° H/m* (300 000 dyHT/KB. mroiim) i 6oiee;

b)  amrOMUHHEBBIC CIUIABBI, MMEIONIME MAaKCHMATbHBIA TMpeaen MPOYHOCTH Ha
2 y
pactsokerne 0,46 x 10° H/? (67 000 byHT/KB. QroiiM) mim Goee;

C)  BOJIOKHHUCTbIE (HUTENONOOHBIE) MAaTEpUaIbl, PUTOJIHbIE I UCIOIb30BAHUS B
KOMIIO3UTHBIX CTPYKTypaX W MMEIOIIME 3HA4YCHUS YICIBbHOIO MOZYJI
ynpyroctn 12,3 x 10°M wim 6Gomee ¥ MAaKCHMANBHOTO YAETBHOTO Mpeena
MpPOYHOCTH Ha pacTsbkeHue 0,3 x 10°m wm Gomee ("yneneHBIA  MOAYIb
ynpyrocti - 310 Moxysb [Onra B H/M®, eneHHbIi Ha yaensHbIi Bec B H/m';
"MakCUMaJbHBIA YAENbHBIM Tpeen NPOYHOCTH Ha pacTshkeHue" -  3To
MAaKCUMAaJIbHBIA TpPEAEST MPOYHOCTH HA PACTSIKEHUE B H/M’, neneHHbli Ha
yenbHbli Bec B H/MY).



5.1.2.

CraTnuecKkue KOMIIOHEHTEI
a) TloammnHUKY ¢ MAarHUTHOM ITOABECKON

CrneunanbHO TpelHAa3HAYEHHbIE WIM MOATOTOBJIECHHbIE IOIIINIHUKOBBIE Y3IIbI,
COCTOSIIIIME M3 KOJBLIEBOTO MAarHuTa, IOJBEUIEHHOr0 B 000iiMe, copaepskaren
nemndupyromyto cpeay. OOoiima usrorosisiercs u3 croiikoro k UFs matepuana
(em. ITIOACHUTEJIBHOE 3AMEYAHUE k pasneny 5.2.). Maraur coenuHsieTcsi ¢
MOJTIOCHBIM HAKOHEYHUKOM WM BTOPHIM MAarHMTOM, YCTaHOBJICHHBIM Ha BEpXHEH
KpBIIIKE, OMUCAaHHON B pasnene 5.1.1.e). Maraut MoxeT UMeTh (OopMy KOJbIA C
COOTHOIIIEHHEM MEXJy BHEIIHMM M BHYTPEHHMM JUMaMeTpaMM, MEHBIIUM WU
paBubiM 1,6:1.  Maruut MoxeT uMmeTh (opMy, OOECIEUMBAIONIYI0 HaYaIbHYIO
nponunaemocts 0,15 T'u/m (120 000 equan CI'C) wnu Gosee, WM OCTaTOYHYIO
HaMarHu4eHHocTh  98,5% wim  Oosee, WIM TNPOU3BEACHUWE HMHIYKIUM HA
MaKCHMANbHYIO HalpshkeHHOCTh morst Gomee 80 kJlx/m° (10" Te.d). Kpome 0GbIMHBIX
CBOMCTB Marepuaia, HEOOXOIMMBIM IPEIABAPUTEIFHBIM  YCIOBHEM  SIBISIETCS
orpaHHueHHe oueHb ManbiMu gomyckamu (MeHee 0,1 mm wmm 0,004 mroiima),
OTKJIOHEHHMSI MarHUTHBIX OCEH OT I€OMETPHUYECKUX OCel WM oOecrieueHue ocoOoi
TOMOT€HHOCTH MaTepuaia MarHuTa.

b)  IommmnHukw/ nemmdepst

CreunanbHO NpeAHAa3HAYEHHBIE WM TOArOTOBIEHHBIE MOIIIMIIHUKU, COAEpkKallue
y3eJl OCBH/yIUIOTHUTEIBHOE KOJBIIO0, CMOHTHPOBaHHBIA Ha nemripepe. Och 0OBIYHO
npeacTaBisieT co0oi Bal W3 3aKalleHHOM CTald ¢ OJHMM KOHIIOM B Qopme
noxycdepbl, ¥ CO CPeACTBAMHU TOJCOCIMHEHHs K HIDKHEW KpBIIIKE, ONMCAHHON B
pasmene 5.1.1.e), Ha gpyrom. Bam, oaHako, MOXET OBITh COEIHHEH C
THAPOJMHAMHYECKAM — MoqmumHuKoM. Kombrio  wmmeer  Qopmy  TabneTku ¢
nonychepudeckuM yriryOJeHHeM Ha OJHOW MOBEPXHOCTH. DTHU KOMIIOHEHTHI 4acTO
MOCTABJIAIOTCS OT/IEIBHO OT AeMIidepa.

¢)  MonekynspHble HaCOCHI

CrienyianbHO TpeHA3HAYEHHBIC WM MOATOTOBJICHHBIC HWIMHAPHI C BBITOYCHHBIMU
WJIA BBIJABIICHHBIMHU BHYTPH CIHPALHBIMUA KaHABKAMHU M C BBICBEPJICHHBIMUA BHYTPHU
OTBEpCTUSIMH. TUTIOBBIMH pa3MEpaMH SIBIISIIOTCS CIICAYIONIME: BHYTPCHHHU ITHAMETP
ot 75 MM (3 miotima) o 400 mm (16 mroitmoB), TommuHa crenku 10 mm (0,4 mroiima)
wim Ooree, ¢ JUIMHOW, paBHOW JuaMeTpy WiM Ooubine. KaHaBKM OOBIYHO HMMEKOT
MIPSIMOYTOJIBHOE TTOTIepeYHOe ceueHue 1 rayouny 2 MM (0,08 mroiima) uimu Ooree.

d)  Craropsl gBUTaTENCH

CrienaibHO TIpeIHA3HAYECHHBIE WM TIOATOTOBIICHHBIE CTATOPHI KOJBIIEBON (OPMBI
JUIS  BBICOKOCKOPOCTHBIX ~ MHOTO(A3HBIX THUCTEPE3UCHBIX (WM  PEAKTHBHBIX)
ANIEKTPOJABUTATENCH TMEPEMEHHOTO TOKa JIsi CHHXPOHHOW paboThl B YCIOBHUSX
BakyyMma B auanazone yactot 600-2000 ' u B quana3zone momHocted 50-1000 BA.
CraTtopbl cocTOST W3 MHOTO(a3HbIX OOMOTOK Ha MHOTOCIOWHOM KEJIe3HOM
CEpJICYHHKE C HHU3KUMHU TIOTEPSMH, COCTaBJICHHOM M3 TOHKHX IUIACTHH, OOBIYHO
tomuHoM 2,0 mum (0,08 mroiima) niim MeHee.
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5.2

e) Kopnyca/npuemuuku neHTpudyru

KoMmoneHTsl, cienuanbHO MpeiHa3HaYeHHbIE WU MOATOTOBICHHBIE JIIsl pa3MEICHUS
B HUX COOPKH POTOPHOI TpyOBI razoBoii neHTpudyru. Kopmyc cocTOUT M3 jKeCTKOTo
WIMHApa ¢ TommmHOW creHkn 10 30mm (1,2 moliMa) C  TPEU3UOHHO
00paOOTaHHBIMH KOHIIAMU JUIsI YCTAHOBKH TIOJIIMITHUKOB WU C OJHUM WU
HECKOJbKMUMH (haHiamMu i MoHTaka. OOpaboTaHHbBIE KOHIIBI MapauleibHbI JPYyT
JpyTy ¥ MEPIEHAUKYISIPHBI POIOJILHOM OcH IuHApa B npeaenax 0,05 rpaxyca wim
MeHee. Kopmyc MokeT Takxke MpeACcTaBiIsTh COO0M KOHCTPYKIIUIO SSYEUCTOTO TUMA IS
pa3MelieHuss B HEM HECKOJIBKUX POTOpHBIX TpyO. Kopmyca wusroraBmuBaroTcsi u3
MarepuaioB, koppo3uectokux K UFs, umm 3ammmaroTcss MOKPBITHEM U3 TaKUX
MaTepuasoB.

f)  JloBymku

CrneunanbHO IpeJHAa3HAUYCHHblE WM MOATOTOBJIEHHbIE TPYOKHM BHYTPEHHUM
mrameTpom a0 12 mm (0,5 mroiima) st u3Binedenus raza UFg u3 poTopHO# TpyObI TIO
Mmerony TpyOku IIuto (T.e. C oTBEpCTHEM, HANPABIEHHBIM HA KPYroBOW MOTOK ra3a B
pOTOpHOI TpyOe, K IPUMEpY, HOCPEICTBOM M3rnda KOHIIA PaAUAIbHO PacIioI0KEHHOM
TpyOKH), KOTOPBIE MOXKHO INPUKPENUTh K LIEHTPAJIbHOM CHUCTEME M3BJIEUYECHUS Trasa.
TpyOku M3roTOBIIEHBI M3 MaTepHaioB, Koppo3uecToiknx K UFs, mnmm 3ammmarorcs
MIOKPBITUEM U3 TAKMX MAaTEPUAJIOB.

CnenuanbHO TNpeJHA3HAYEeHHbIe WM IOATOTOBJICHHbIE BCIIOMOraTe/bHbIe
CHCTEMbI, 00OpyI0BaHMe W  KOMIIOHEHTBbI [JIf  HMCIOJb30BaHMA HaA
ra3oneHTpPU(]yKHOI yCTAHOBKE M0 000TallleHUI0

BBOJJHOE 3AMEYAHUE

BcenomoratensHble cuUCTeMBbl, 000pY/IOBaHHME U KOMIIOHEHTHI Ta30LEHTpU(YKHON
YCTAaHOBKM 1O OOOTalieHWi0 MpPEACTaBISIOT  COOO0M  CHCTEMBI  YCTaHOBKH,
HeoOxonumble ans nogaun UFg B neHTpudyru, Ui CBS3U OTIENBHBIX LEHTpUdyT
MEXy COOOM C 1eIbi0 00pa3oBaHus KackaoB (MK CTyMEHEH ), 4TOOBI JOCTUYh Oojiee
BBICOKOTO oborareHus 1 u3Biedb "mpoaykt" u "xBoctel" UFg u3 nentpudyr, a Taxke
o0opynoBaHre, HEOOXOAMMOE MJsl MPHUBEICHUS B ACUCTBUE LEHTPUPYT WM Ui
YIIPABJICHUS YCTAHOBKOM.

O6pruyHo UF¢ wucmapsiercss W3 TBEpABIX  BEIIECTB, IMOMEIICHHBIX BHYTpPH
MOJZIOTPEBAEMBIX ABTOKJIABOB, U IOJAETCS B Tra3000pa3Hoil (opme K neHTpudyram
Yyepe3 CHCTEMY KOJICKTOPHBIX TpyOorpoBoaoB kackana. "[Ipomxykt" u "xBoctel" UFg,
MOCTYTAIONINE U3 EHTPU(YT B BUAE Ta3000pa3HBIX TOTOKOB, TAKXKE MPOXOIST Yepes3
CHUCTEMY KOJUIEKTOPHBIX TpyOONpOBOAOB Kackala K XOJOAHBIM JIOBYIIKaM
(paboraromum mpu temneparype okoso 203 K (-70°C)), rae oHUM KOHAECHCHPYIOTCS U
3aTeM MOMEIIAIOTCS B COOTBETCTBYIOIIME KOHTEHHEpHI ISl TPAHCIIOPTUPOBKH WIIU
xpaHeHus. Tak Kak yCTaHOBKA 1O OOOTaIeHWI0 COCTOMT W3 MHOTUX THICSY
LHEHTPUPYT, COOpAaHHBIX B KAaCKaJbl, CO3AIOTCS MHOTOKUIOMETPOBBIE KOJIJIEKTOPHBIE
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5.2.1.

5.2.2.

5.2.3.

TpyOOIPOBO/IbI KACKAJIOB C THICSYAMH CBAPHBIX IIIBOB, IIPHYEM CXEMa OCHOBHOM 4acTH
nux COG)II/IHGHI/II\/JI MHOT'OKPAaTHO ITOBTOPSACTCA. O6Op}II[0BaHI/Ie, KOMIIOHEHTBI U CUCTEMBI
TpyOOIIPOBOIOB M3TOTOBJISIFOTCS C COOJIOJICHHEM BBICOKMX TPEOOBAaHHUH K BaKyyM-
IJIOTHOCTH M YUCTOTE 00PabOTKH.

Cucrembl nogauu/cucremMsl 0TBOAA "'mpoaykTa' u '"'XBOCTOB"

CHGHI/IB.J'II)HO MNpeaHa3HAYCHHLIC WJIM TMOATOTOBJICHHBIC TCXHOJOTMYCCKUC CHUCTCMBI,
BKIIOYArOImue:

MUTAIOLINE ABTOKJIABbl (WM CTaHIUM), HUcHojib3dyemble ans monaun UFg B
Kackaapl meHTpudyr npu maeiaeand no 100 k[la (15 GyHT/KB. MroiiM) U TipH
ckopoctH 1 kr/u unu Gonee;

necyOnmuMaTopbl (MU XOJIOTHBIC JIOBYIIIKH), UCTIOJIb3yeMble 1ist BbiBeaeHust UFq
u3 kackanoB npu gasiennn Ao 3 klla (0,5 pyHT/KB. MIoiiM). [lecyOnmumarops
crocobubl oxaxaarsbes 10 203 K (-70°C) u narpesatses 10 343 K (70°C);

cTaHUMM "mpoaykra" M "XBOCTOB", Mcnoib3yemsble i nepemenieHuss UFg B
KOHTEHUHEPBI.

DTta yCTaHOBKa, 000pYJOBaHUE U TPYOOIPOBOJBI MOJHOCTHIO M3TOTABIMBAIOTCS W3
croiikux k UF¢ wMarepuanoB wWid 3alUIIAIOTCS TOKPBHITHEM M3 HHUX (CM.
[NOACHUTEJIBHOE 3AMEYAHMUE k nanHOMYy pasjienny) ¢ COOMOAEHUEM BBICOKMX
TpeOOBaHMIi K BaKyyM-IJIOTHOCTH ¥ YUCTOTE OOPaOOTKH.

MammuHHbIE CHCTEMbI KOJLUIEKTOPHBIX TPYOONIPOBO/I0B

CrneunanbHO NpeAHa3HAYEHHbIE WM MOATOTOBJIEHHBIE CHCTEMBI TPYyOONpPOBOJOB U
KoJsIeKTopoB Juist ynaepxkaHus UF¢ BHyTpH LEHTPU(PYXKHBIX KacKaloB. JTa CETh
TpyOOIPOBOOB OOBIYHO NPECTABISAET COOON CUCTEMY C "TPOHHBIM" KOJJIEKTOPOM, U
Ka)Xaasi HeHTpudyra coOeAMHEHa ¢ KaXIbIM U3 KOJUIEKTOpoB. CleqoBaTesIbHO, CXeMa
OCHOBHOM 4YacTH HUX COCOUHEHUS MHOTIOKpaTHO moBTOpseTca. OHa IOJHOCTBIO
n3rotaBnuBaercs u3 croiikux k UFg wmarepuano (cm. IIOACHUTEJIBHOE
3AMEYAHUE k HactosimeMmy paszeny) ¢ COOJIIOAEHHEM BBICOKMX TpeOOBaHUI K
BaKyyM-IJIOTHOCTH U YUCTOTE OOPaOOTKHU.

Macc-cnnekTpoMeTpbl/UcTOYHUKH HOHOB 1151 UF,

CrnenmanbHO  TNpeJHA3HAUCHHBIE WM  TOATOTOBJICHHBIE  MarHWTHBIE WA
KBaJIPYTIOJIbHBIE MaCC-CIIEKTPOMETPHI, CIIOCOOHBIC TTPOU3BOAUTD MPSIMOK 0TOOP Mpod
noJaBaeMoil Macchel, '"mpoxaykra' uiaM "XBocToB" mn3 ra3oBblx mnoTokoB UFs un

00J1a1a101ITME TTOJTHBIM HA0OPOM CIIETYFOIINX XapaKTEPUCTHK:

1.  yaenmpHas pa3pemiaromias CrtocoOOHOCTh 1O Macce cBbiie 320);
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5.2.4.

5.3.

2. coacpiKaT MCTOYHHUKKW HMOHOB, U3TOTOBJICHHBIC W3 HUXpPOMa WJIM MOHCIA WIIN
3AIUIICHHBIC ITOKPBITUEM U3 HUX, NN HUKCIINPOBAHHBIC,

3. COACPKAaT NOHU3AMUOHHBIC HCTOYHUKU C 60M6ap,[[Hp0BKOﬁ OJICKTPOHAMU,

4. COACP7KAT KOJUICKTOPHYIO CUCTEMY, ITPUT'OJAHYIO U1 U30TOIMTHOI'O aHAJIN3a.

IIpeoOpa3oBaTesin 4aCcTOTHI

[IpeoOpa3oBaTenn 4YacTOTHI (TakKe W3BECTHBIE KaK KOHBEPTOPHI WIIM HWHBEPTOPHI),
CHELMAIBHO TPEIHA3HAYEHHbIE WM MOJArOTOBJICHHBIE [UId IHTaHWA CTaTOPOB
JIBUTATENICH, OmpeneNeHHbx B moanyHkTe 5.1.2.d), wnmm yacTu, KOMIIOHEHTBI H
NMoJCOOpPKM TakuX MpeoOpa3oBaresieil 4acToThl, OONafarolue IOJHBIM HabOpOM
CIIEAYIOUIMX XapaKTCPUCTHK:

1. mHOrodgasHslii BbIxoa B nuanazose ot 600 go 2000 I'n;

2. BBICOKas CTAOMIBLHOCTD (CO cTabmmm3anueit gactotsl yurie 0,1%);
3. HM3KHE HeJIMHEWHbIe UCKakeHUs (MeHee 2%); U

4.  xodddurmenT nonesnoro neictBus cbie 80%.
[NOACHUTEJIbHOE 3AMEUYAHUE

[lepeuncnenHoe BbIIe OOOPYAOBAHUE BCTYIMAECT B HEMOCPEICTBEHHBI KOHTAKT C
TexHosornyeckuM razoM UFg WM HEMOCPEICTBEHHO YIIPaBIsAeT paboToi LeHTpUdyT
U MPOXOXKIEHUEM Ta3a OT LEHTPUYTH K HEHTpU(]yTe U U3 KacKasa B KacKa/l.

Kopposuecroiikue k UFs maTepuainbl BKIIOYAIOT HEPHKABEIOIIYIO CTallb, AJIFIOMUHUM,
QIFOMUHHEBBIE CIUIABbI, HUKEb UJIH CIUIaBbl, coaepskaue 60% u Oonee HUKES.

CrenuajbHO NMPEeAHASHAYECHHbIC UJIN NMOATOTOBJICHHBIC CﬁOpKI/I H KOMIIOHCHTbI
AJISL UCIT0JIb30BaHUSA IPU Fa30I[H(l)(1)y3I/IOHHOM oﬁoramemm

BBOJJHOE 3AMEYAHUE

[Ipu razomuddy3MoHHOM MeETOAe pa3leNeHus] M30TOMOB ypaHa OCHOBHOM
TEXHOJIOTHYECKON COOPKOH SIBIISETCS CIEMUAIbHBIA TMOPUCTHIA Ta301u((y3nOHHBIH
Oapwep, TETUIOOOMEHHMK ISl OXJIAXICHHUS Ta3a (KOTOPBIM HArpeBaeTCs B IMPOIECCE
CKaTusl), VYIUIOTHUTEIBbHBIC KJAaHbl M PETYJIUPYIONIME KIIAmaHbl, a TaKKe
TpyOoripoBoabl. Ilockombky B razoauddy3MOHHOW TEXHOJOTHH HCHOJIB3YETCS
mectudropucteiii ypan (UFs), Bce obopynoBanue, TpyOONpPOBOIBl U HOBEPXHOCTH
W3MEPUTEILHBIX MPHOOPOB (KOTOPHIE BCTYMAIOT B KOHTAKT C Ta30M) JIOJDKHBI
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5.3.1.

5.3.2.

5.3.3.

5.3.4.

W3rOTaBJIMBATHCS U3 MAaTEPHUAIIOB, COXPAHSIONIMX CTaOMIBHOCTH TIpU KOoHTakTe ¢ UFg.
lazomuddy3nonHass ycTaHOBKAa COCTOMT M3 psila TaKMX COOpPOK, TaK HYTO WX
KOJIMYECTBO MOXKET OBbITh BayKHBIM TTOKa3aTeleM KOHEUHOTO TPeHA3HAYCHHS.

I'azonud¢ysnonnnie 6apbepsbl

a) CrenuanpHO TMpeJHAa3HAYCHHbIE WM TOJArOTOBJICHHBIE TOHKHUE, ITOPUCTHIC
guisTpeI ¢ pasmMepoM nop 100-1 000 A (anrcpem), TonmmHoi 5 MM (0,2 mroiima) wim
MeHbllle, a A TpyOuaTeix (opm muamerpoM 25 mMm (1 mroiiM) wiaM MeHsble,
W3TOTOBJICHHBIC M3 METAJUIMYECKHUX, MOJMMEPHBIX WA KEPaMHUYECKUX MaTEepPHAJIOB,
kopposuecronkux K UFs, u

b) cnenuanbHO TOATOTOBIICHHBIE COSAMHEHHS WU TOPOIIKH ISl W3TOTOBJICHHUS
TakuX (uibTpoB. Takue coelWHEHHs W TOPOIIKH BKIIIOYAIOT HUKEIb WM CIUIABBI,
conepxkame 60% wunmu Oonee HuKens, okcua amomuHus win crovikue K UFg
MOJTHOCTBIO (PTOPHPOBAHHBIE YITIEBOJOPOAHBIE MOJIMMEPHI ¢ 4UCTOTOM 99,9% wnun
Oonee, pasmepoM uactuil MeHee 10 MKM M BBICOKOW OJHOPOJHOCTHIO YACTHII TIO
KPYITHOCTH,  KOTOpbIE  CHELMAJbHO  TMOATOTOBIEHBI  JJISi  W3TOTOBJICHUS
razonugy3noHHBIX OapbEPOB.

Kameps1 iugdysopos

CrienanbHO npeaHa3HaYeHHbIE Wi MOJITOTOBJIEHHBIE repMETUYHbIE
UUITHHAPUYECKHE cocy bl quamerpoM Oomnee 300 mm (12 mroiiMoB) m ummHOM Goree
900 MM (35 mrOMMOB), T TIPSIMOYTOJIBHBIE COCY/IbI CPABHUMBIX Pa3MEpPOB, HMEIOIIINE
OJIMH BITYCKHOW M JIBa BBITyCKHBIX MaTpyOKa, AMaMETp KaXIOro M3 KOTOPhIX Ooiee
50 MM (2 mroiimMa), s TIOMEUIEHWST B HUX ra3oaudy3roHHBIX OaphepoB,
n3rotoBieHHble U3 cToWKuX K UFg mMarepuanoB WM 3alUIIEHHBIC TOKPHITUEM U3
HUX, U TpeJHa3HAYeHHbIE Ui YCTAHOBKM B TOPU3OHTAIILHOM WM BEPTHUKAILHOM
TMIOJI0>KEHHH.

Komnpeccops! u razogyBku

CrienianbHO TMpeIHa3HAYCHHBIE WM TOATOTOBIICHHBIE OCEBbIE, IIEHTPOOEKHBIC WU
00BEMHBIE KOMIIPECCOPHI, HITH Ta30lyBKH C PON3BOANTENHHOCTBIO Ha BCOCE 1 M*/MHH
wm Oonmee UFs u c naBmeHuWeM Ha BBIXOAE OO HeCKONbkux coreH Kklla
(100 pynT/KB. AFOVIM), TpeTHA3HAYCHHBIC JUIS JOJTOBPEMEHHOW OJKCIUTyaTalud B
cpene UFg ¢ nnmekTponBurareneM COOTBETCTBYIOIIEH MOIIHOCTH WU 0Oe3 Hero, a
TaKXXe OT/AENbHbIE COOPKU TAaKUX KOMIIPECCOPOB M Ta30/yBOK. DTH KOMIPECCOPHI U
ra30[yBKU UMEIOT mepenaj JaBieHus oT 2:1 1o 6:1 u u3rotaBIMBaIOTCs U3 CTOMKHX K
UFs maTtepuasioB Wiiu MOKPBIBAIOTCS UMHU.

YnioTHenus BpalfarnmuxcHd BajioB

CrienanbHO TIpeHA3HAUYEHHBIE WM TOATOTOBIICHHBIE BAaKyyMHBIC YIUIOTHEHHS,
YCTaHOBJICHHBIE Ha CTOPOHE TMOJIa4M U HA CTOPOHE BBhIXOJA Il YIUIOTHEHHUS Baja,
COGAMHSIONIETO POTOP KOMITPECCOpa WM Tra30yBKH C IPUBOIHBIM JBHUTATEJIEM, C TEM
YTOObI O00ECHEeUUTh HAIEKHYI0 TIepMETH3alllio, IPEeIOTBPALAIOIIYI0 HAaTEeKaHHUE
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5.3.5.

5.4.

BO3/lyXa BO BHYTPEHHIOIO KaMepy KOMIIpEccopa WM ra3ofyBKH, KOTOpas HaloOJIHEHa
UF¢. Takue yrmioTHEHHS OOBIYHO MPOEKTUPYIOTCSI HA CKOPOCTh HaTeKaHUs1 Oy epHOTOo
rasa Meree 1000 cv’/muH (60 Iroiiv’/MuH).

TenoooMeHHuKH 11 oxJaxkaenus UK

CrneunanbHO  MpeAHA3HAYCHHbIE  WIM  TOATOTOBJICHHBIE  TEINIOOOMEHHUKH,
W3rOTOBIICHHBIE M3 CTOHKNX K UF MaTeprasioB Wi MOKPHITHIE MU (32 HCKITIOUYCHUEM
HEPIKaBEIOICH CTaiM), WIM MEABIO, WM JIIOOBIM COYETAHHEM OJTHX METalIOB U
paccunTaHHBIE HA CKOPOCTh M3MEHEHHMS JABJICHHS, OMPEIEIISIOIEr0 yTeuKy, MEHee
10Ta (0,0015 ¢pynr/kB. mroiiM) B vac mpu mnepenaae nasienus 100 xlla
(15 pynt/KB. mI0iiM).

CnenuanbHO TNpeJHA3HAYEHHbIE WM IOATOTOBJICHHbIE BCIOMOIraTe/bHbIC
cucTeMbl, 00OpyIOBaHHE ¥ KOMIIOHEHTbI /UISl HCIOJB30BAHUS  TPH
razogu¢g¢y3noHHOM 000rameHun

BBOJJHOE 3AMEYAHUE

BcnomorarenbHbIe cUCTEMBI, 000py/I0BaHHE W KOMITOHEHTHI JUTS Ta30An(y3HOHHBIX
YCTAaHOBOK MO  OOOTallleHWI0 MPEACTAaBISAIOT COOOM  CHCTEMBI  YCTaHOBKH,
Heooxoaumbie s ogadu UFs B razomnddy3noHnyro cOOpKY, s CBSA3M OTACTBHBIX
cOopok Mexmay coboil u o0Opa3oBaHMA KackaloB (MM CTyHEeHEH) C IIeTbIo
MOCTETIEHHOTO JOCTH)KEHUS 00JIe€ BHICOKOTO O0OTaIleH!sI U U3BJICUCHHS "TIpoIyKTa"
u "xBoctoB" UF¢ u3 au¢dy3uoHHBIX KackazoB. BBHUIy BBICOKOMHEPIIMOHHBIX
XapakTepucTuK Muddy3noHHBIX KacKaIoB JII000e MpephIBaHUEe UX paboThl, 0COOCHHO
UX OCTaHOBKA, INPHUBOAAT K CEpbe3HbIM mochencTBusiM. CrenoBaTenbHO, Ha
razonu(Py3noHHON YCTaHOBKE Ba)XKHOE 3HAUCHHE HMEIOT CTPOrO€ M IOCTOSHHOE
NoJI/IepKaHue BaKyyMa BO BCEX TEXHOJIOTMYECKUX CHCTEMaX, aBTOMAaTH4ecKast 3aIinuTa
OT aBapHii ¥ TOYHOE aBTOMATHYECKOE PETYIMPOBAHUE MTOTOKA ra3a. Bee aTo mpuBoauT
K HEOOXOIMMOCTH OCHAIIEHHsS YCTAHOBKM OOJBIIUM KOJUYECTBOM CIIEIIMATbHBIX
W3MEPHUTENBHBIX, PETYIUPYIOIIUX U YIIPABISIONINX CHCTEM.

Oo6bruno UFg ucnapsiercss U3 IMIUHIPOB, MOMEIIECHHBIX BHYTPH aBTOKIIABOB, U
MOJIaeTCsl B ra3000pa3Hoi GopMe K BXOAHBIM TOUKAM Y€pe3 CHUCTEMY KOJUIEKTOPHBIX
TpybonpoBoaoB kackaaa. "[Ipoxykt" u "xBocthl" UFs, mocTynarommue 13 BBIXOIHBIX
TOYEK B BHUJE Ta3000pa3HBIX MOTOKOB, MPOXOAIT Yepe3 CHUCTEMY KOJUIEKTOPHBIX
TpyOOMpPOBOAOB Kackaia JIMOO K XOJIOJHBIM JIOBYIIKaM, JHOO K KOMIIPECCOPHBIM
CTaHIUAM, The ra3o000pa3Hbiii moTtok UFg okimkaeTcss W 3aTeM IMOMENIaeTcs B
COOTBETCTBYIOIIME KOHTEHHEpPHI AJIS TPAHCIOPTUPOBKU WM XpaHeHHs. [lockombky
razonudQy3noHHas yCTAaHOBKA 110 OOOTAIEHHIO HMEET OOJBIIOe KOJIMYECTBO
razoauddy3noHHBIX cOOpoK, COOpaHHBIX B KacKaJIbl, CO3JIaI0TCs
MHOTOKHJIOMETPOBBIE KOJJIEKTOPHBIE TPYOOIIPOBOIBI KACKAJ0B C THICSYaMU CBapHBIX
IIBOB, NPUYEM CXE€Ma OCHOBHOW 4YacTHW MX COEIUHEHHWN MHOTOKPATHO MOBTOPSETCH.
OO6opynoBaHre, KOMIIOHEHTBI M CHCTEMBI TPYOONPOBOAOB H3TOTOBISIOTCS C
COOJTIOICHEM BBICOKHX TPEOOBaHMIA K BaKYyM-TIJIOTHOCTH M YUCTOTE 0OpaOOTKH.

15



5.4.1.

5.4.2.

5.4.3.

5.4.4.

Cucrembl mogaun/cucreMbl 0TBOAA ''mMpoaykTa' u '"XBOCTOB"

CrienanbHO TpeJHA3HAYCHHBIE WU TMOJITOTOBICHHBIE TEXHOJIOTHUECKUE CHUCTEMBI,
criocoOnbie paborate mpu maieHun 300 k[la (45 GyHT/KB. moiiM) WM MEHee,
BKITIOYAST:

NHTAIONIME aBTOKJIABBI (WM CHUCTEMBI), Mcmoib3yemble st momaun UFe B
razonuQy3uoHHbIE KaCKaIbl;

JecyOIMMaTOpBI (MM XOJIOHBIC JIOBYIIIKH ), UCTIOJIb3yeMble 1sl BhiBeeHuss UF¢
13 Ta301uh(Hy3MOHHBIX KaCKaJIOB,;

cranmmu oxmxenus, rae UFq B ra3oo0pa3Hoii ¢opme U3 Kackaaa CKUMAETCs U
OXJIAKIAeTCs A0 JKHUIKOTO COCTOSHUS,

cTaHimu "mpoxaykra" mian "XBocToB", ucnonblyemsbie i nepemeineHus UFq B
KOHTEHHEPBHI.

CucreMbl KOJUIEKTOPHBIX TPYOONIPOBOI0OB

CrnenmanbHO TpeHa3HAYCHHBIC WM MOATOTOBJICHHBIE CHCTEMBI TPYOOIPOBOJOB U
CHCTEMBI KOJUIEKTOpoB uid yaepxkanusi UFq BHyTpH Ta3zoaud@y3uOHHBIX KacKaJlOB.
Ota ceTh TpyOONpOBOIOB OOBIYHO TPEACTABISET COOOW cucTeMy C '"ABOWHBIM"
KOJIJICKTOPOM, TJIe KaXK/1asi siueiika COeTMHEeHA ¢ KaXIbIM U3 KOJUIEKTOPOB.

BakyyMHbIe cucTemMbl

a) CrenuanpHO NpeAHa3HAYEHHbIE WM TOJATOTOBJICHHBIC KPYIHBIE BaKyyMHbIE

MarucTpaiy, BaKyyMHBIE KOJJICKTOPHI U BAKYyMHBIE HACOCHI TIPOU3BOIUTEIBHOCTHIO
3 3

5 »’/muH (175 byt /Mun) unu 6onee.

b) BakyyMHBIE HAcoChl, CHEIMANTBHO TpeJAHA3HAUYEHHbIE Ui paboThl B
conepxkarnieit UFs atmocdepe n M3roToBJICHHBIE U3 AJIFOMUHUS, HUKEJISl WU CIUIaBOB,
conepxkanx 6onee 60% HHUKENS WM MOKPBIThIE UIMU. DTH HACOCHI MOTYT OBITh WU
POTAMOHHBIMU, WJIM IMOPIIHCBBIMH, MOI'YT HMMCTH BBITCCHAIOIINE U (1)T0pI/ICTO-
yIJIAE€pOAHbIE YIUIOTHEHUS, a TaKKe B HUX MOTYT NPUCYTCTBOBATh CHELHAIbHBIC
pabouue KHUIKOCTH.

CnennajbHble CTONOPHBIE U Pery/IMpyoIHe KIANaHbl

CrnenmanbHO MpeJHAa3HAYCHHBIE WJIH TOJTOTOBJICHHBIC PYYHBIC MM aBTOMATHUECKHE
CTOIIOPHBIE M PETyJHPYIOIIME KIAmaHbl CHUIB(QOHHOTO THIIA, W3TOTOBJICHHBIC U3
croiikux k UF¢ marepuanos, ntuamerpom ot 40 1o 1500 mm (1,5 no 59 mroiimMoB) asist
YCTAHOBKM B OCHOBHBIX M BCIIOMOTATEIbHBIX CHCTEMax ra3oauddy3noHHBIX
YCTaHOBOK IT0 0OOTaIIICHUIO.
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5.4.5.

5.5.

Macc-cnekTpoMeTpbl/ucTOYHUKH HOHOB 1151 UFg

CrenuanbHO  TpeJHA3HAUYEHHBIE  WIM  TOATOTOBICHHBIE  MAarHUTHBIE WU
KBaJIpyTIOJIBHBIC MacC-CIIEKTPOMETPBI, CITIOCOOHBIC TIPOM3BOMTE MPSMON 0TOOp TIPod
nosaBaeMoil macchl, "mpoaykra' wim "xBocToB" M3 ra3oBbix MoTOKOB UFs n
o0afaromye MoJHbIM HAOOPOM CIIETYIOIIUX XapAKTEPUCTHK:

1.  ynenmpHas paspelaronias CiocoOHOCTh IO Macce cBblie 320;

2. coacpsKaT MCTOYHHUKHW HMOHOB, M3TOTOBJICHHBIC W3 HUXPOMA WJIM MOHCIA WIIN
3aMUIICHHBIC ITOKPBITUEM U3 HUX, NN HUKCIINPOBAHHBIC,

3. COACPKAaT NOHU3AMUOHHBIC HCTOYHUKU C 60M6ap,[[Hp0BKOﬁ OJICKTPOHAMU,

4. COACP7KAT KOJUICKTOPHYIO CUCTEMY, ITPUT'OJAHYIO U1 U30TOITHOI'O aHAJIN3a.

I[NHOACHUTEJIbBHOE 3AMEYAHUE

[lepeuncnenHoe Bbile OOOPYAOBAHUE BCTYMAET B HEMOCPEICTBEHHBIH KOHTAaKT C
texHosornyeckuM razoM UFg, mubo HemocpeIcTBEHHO peryupyeT MOTOK B IpeaeIax
Kackaza. Bce moBepXHOCTH, KOTOPBIE BCTYNAOT B KOHTAKT ¢ TEXHOJIOTUYECKUM Ta30M,
LEJIMKOM M3TOTABIIMBAIOTCA U3 CTOMKHUX K UF¢ MaTepuasioB WM MOKPBHIBAKOTCS UMM.
Jnst neneit pa3aenoB, OTHOCAIIMXCS K ra30An(pGy3MOHHBIM yCTPOMCTBAM, MaTepHabl,
kopposuectorikne K UFs, BKIIOYAOT HEPXKABEIOUIYIO  CTalb, AJIOMUHUIA,
QJIIOMUHMEBBIE CIUIABBI, OKCHJ IIOMMHUS, HUKEJb WIN CIUIAaBbI, cojepxkamme 60%
wm Oomee Hukens, a Takke croiikue K UFg momHOCTRIO (TOpHpOBAaHHEIC
YIJIEBOIOPOIHBIE TIOJIUMEDPHI.

CrnenuajabHO NMpeIHA3HAYEHHbIE WM MOATOTOBJIEHHbIE CHCTEMBbI, 000Py10BaHUE
¥ KOMIIOHEHTbI /IS HMCMNOJb30BAaHHSI HA YCTAHOBKAX Aa’3pPOAWHAMHYECKOTO
o0oraieHus

BBOJJHOE 3AMEYAHUE

B nporeccax aspoanHamMuueckoro odoramieHust cMech razoodpasnoro UFg u sierkoro
raza (BOJOPOJ WJIM TelUi) CKUMAETCS U 3aTe€M IPOITyCKAeTCs 4Yepe3 PasleiIstoIue
JJIEMEHTBHI, B KOTOPBIX U30TOIHOE Pa3AeiICHUE 3aBEPIIACTCS TOCPEICTBOM MOIYUYECHUS
OONBIIMX LEHTPOOEKHBIX CHJ MO TEOMETPUH KPUBOJIMHEHHON CTEHKU. Y CIENIHO
pa3paloTaHbl JBa MpOILEcca 3TOrO TUMA: MPOLECC COMIOBOIO Pa3JEeNeHUs U MPOLECcC
BUXpeBOH TpyOkH. [[ng oOOMX mHpoLEeccCOB OCHOBHBIMH KOMIIOHEHTAMH KacKajaa
pasfencHus  SIBIIIIOTCS  LIMHAPUYECKUE KOpPIyca, B KOTOPBIX Pa3MEIICHBI
CTIeIaIbHBIC pa3/IeNUTEbHbIC 3JIEMEHTHI (COIUIa WIIM BHXpEBBIC TPYOKH), Ta30BbIe
KOMIIPECCOPBI U TEIUIOOOMEHHUKH JUTs yIaJICHUs1 00pa3yIoIIerocs Mpu CKaTuy TeIua.
Jnst a9poIMHAMHYECKUX YCTAaHOBOK TPeOyeTCs LIeNbIi psill TAKUX KAcKaJoB, TaK 4TO
UX KOJIMYECTBO MOXKET CIY’KHTh BAXKHBIM YKa3aTeJIeM KOHEYHOIO HCIIOJIb30BaHMA.
ITockonbky B aspoauMHaMH4YecKoM Imporecce ucroibdyercss UFg, moBepxHOCTH BCEro
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5.5.1.

5.5.2.

5.5.3.

00opyioBaHMs, TPyOOIIPOBOIOB U U3MEPHUTENBHBIX NPUOOPOB (KOTOPbIE BCTYHAIOT B
KOHTaKT C Ta30M) JOJDKHBl HW3rOTaBIMBATbCS W3 MATEpUANIOB, COXPAHSIOLIMX
yCTONYMBOCTB IpU KOHTaKTe ¢ UFs.

[NHOACHUTEJIbHOE 3AMEYAHUE

[lepeuncneHHble B HACTOSAIIEM pa3jieiie 3JIEMEHThI BCTYIAIOT B HEMOCPEICTBEHHBIH
KOHTAaKT C TeXHOJIOTHUecKuM ra3oM UF¢ 1100 HENMOCPeACTBEHHO PEryJIMPYIOT MIOTOK B
mpeienax Kackamga. Bce TOBEpXHOCTH, KOTOpbIE BCTYNMAKOT B KOHTAKT C
TEXHOJIOT'MYCCKHUM I'a30M, ICIIMKOM HU3IOTaBJIMBAIOTCA U3 CTOI\/JIKI/IX K UF6 MaTepI/IaJ'IOB,
WIM 3allMIIeHbl TOKPBITHEM W3 Takux MartepuanoB. Jlmsa menmelt pasnena,
OTHOCSIIIETOCS. K AJIEMEHTaM a’pOJIMHAMHICCKOTO O0OTaIleH!s], KOPPO3USCTOUKHE K
UF¢ maTepuarbl, BKIIOYAIOT Meb, HEPXKABEIOIIYIO CTallb, AIFOMUHHM, aTIOMHUHHEBBIC
CIUIaBbI, HUKEJIb WM CIUIaBkl, conepskatie 60% wimm Oojiee HUKENS, a TAKKE CTOHKHE
k UF¢ momHOCTBIO (pTOpUpPOBAHHBIE YTIIEBOIOPOTHBIE TOTUMEPBI.

Pa3nennTenbHble comia

CrneuunanbHO NpeiHa3sHaYEeHHbIE WM TOATOTOBIICHHBIE pa3/eNIUTENbHbIE COIUIa U UX
cOopku. Pa3menuTenbHbIE COIUIa COCTOAT W3 INENICBHIHBIX HM30THYTBHIX KaHAJIOB C
paguycom u3ruda menee 1 MM (06b1uHO ot 0,1 10 0,05 MM), Kopposuectoiikux k UFs,
¥ MMEIOIIUX BHYTPEHHIOI PEXYIIYI0 KPOMKY, KOTOpas paszieiseT MpPOTEKArOIIUiA
4epe3 COIUIO Ta3 Ha JIBE (PpaKIUH.

Buxpesble TpyOKkH

CrneunanbHO TpeHAa3HAUCHHBbIE WM TOATOTOBJIEHHbIE BHUXpEBble TPYOKH M HX
cOopku. BuxpeBbie TpyOKH MMEIOT IMIHHIPUYECKYIO HITH KOHYCOOOpasHyIo (GopMmy,
U3rOTOBIIEHBI U3 Koppo3uecToikux k UFs MaTepranoB WK 3alyIeHbl HOKPhITUEM U3
TaKUX MaTepuajoB W UMEIOT auametrp ot 0,5 cM 10 4 cM MpU OTHOIIEHUH JUTMHBI K
mrameTpy 20:1 mnm MeHee, a Takke OJHO WIM OOJiee TaHT€HIMAJIBHOE BXOIHOE
otBepctre. TpyOKH MOTYT OBITH OCHAIIIEHBI OTBOJAMH COTIOBOTO THIIA HA OHOM WA
Ha 000MX KOHIIAX.

[NHOACHUTEJIbHOE 3AMEYAHUE

[TuraTenbHBIN ra3 MOCTyHaeT B BUXPEBYIO TPYyOKy IO KacaTeIbHOW ¢ OJHOTO KOHIIA
WIN Yepe3 3aKpyyuBaroIIye JONaTKU WM 4epe3 MHOTIOYMCIICHHbIE TaHI€HLIUAIbHBIC
BXOJIHBIE OTBEPCTHS B/IOJIb TPYOKH.

Komnpeccopsl u razogyBku

CrneunanbHO NpeHa3HAYEHHbIE WM MOJATOTOBJIEHHBIE OCEBbIE, LEHTPU(YKHbIE WIN
00bEeMHbIE KOMITPECCOPBI WIIN Ta30/yBKH, H3TOTOBJICHHBIE 13 Koppo3uecToikux K UFs
MaTepUaNIOB,  WIM  3alIUILNEHHBIC  TOKPBITHEM M3  TaKHX  MaTcpHAJIOB,
TIPOM3BOIUTEIBHOCTBIO HA BXOAE 2 M /MuH mn Gonee cMecn UFg 1 Hecymmero rasa
(BOZIOpPOT WITH TEJTHIA).
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5.5.4.

5.5.5.

5.5.6.

5.5.7.

TTIOJACHUTEJIIBHOE 3AMEYAHUE
Takue komMmpeccopsl ¥ ra30lyBKH 0OOBIYHO UMEIOT nepenaj AaineHus ot 1,2:1 1o 6:1.
YnioTHeHNs BPAIIAKOIIUXCS BAJIOB

CrienyianbHO TMpeaHA3HAYCHHBIC WU TMOJATOTOBJICHHBIC YIUIOTHEHHS BPAIIAIOIIUXCS
BaJIOB, YCTAaHOBJICHHBIE HA CTOPOHE TMOJAaud U Ha CTOPOHE BBIXOAA JJISl YIUIOTHEHUS
BaJIa, COCTUHSIONIETO POTOP KOMIpPECcopa WM POTOpP Ta30AyBKH C MPUBOIHBIM
JIBUTATEEeM, C TeM  4YToObl  00ECreYuTh  HAACKHYI0  Ie€PMETH3ALMIO,
MIPEJOTBPAIIAIONIYI0 BBIXOJl TEXHOJOTMYECKOTO ra3a WIM HAaTeKaHUe BO3AyXa WU
YIUTOTHSIFOIIETO Ta3a BO BHYTPEHHIOIO KaMepy KOMIIPECCOPa WK Ta30AyBKH, KOTOpas
3anonHeHa cMecsio UFg 1 Hecytero rasa.

Tenmn000MeHHUKHI AJIA OXUIQXKACHHUSA ra3a

CrenuanbHO  MpelHAa3HAUEHHbIE WM TOJATOTOBJICHHBIE  TEMJIOOOMEHHUKH,
W3rOTOBJICHHBIE W3 Koppo3uecToilkux K UFs matepuanoB wWid 3allMIIEHHBIC
MOKPBITUEM U3 TAKUX MATEPHAIIOB.

Koxyxu pasaensiiommx 3jieMeHTOB

CrenuanbHO TpENHA3HAUYEHHBIE WM IIOATOTOBJICHHBIE KOXKYXU Pa3IeIIIOLINX
JJIEMEHTOB, M3TOTOBJICHHbIE U3 Kopposuectonkux K UFs wMarepuasioB wim
3alIUIIEHHBIX MOKPBITUEM M3 TaKMX MAaTEpUAJIOB, I MIOMELICHUS B HUX BUXPEBBIX
TpyOOK WU pa3/IeIUTENbHBIX COME.

[NOACHUTEJIBHOE 3AMEYAHUE

OTH KOXYXH MOTYT IPEACTaBIATh COO0H LMIMHAPUIECKUE KaMephl AUaMeTpoM Oosiee
300 mm 1 anuHO# 60see 900 MM WK TIPSIMOYTOJIBHBIE KaMEPhl CPABHUMBIX Pa3MEpOB
1 MOTYT OBbITh NpeIHa3HAYECHBI JJIs1 YCTAHOBKU B TOPU30HTAIBHOM WJIM BEPTUKAILHOM
TMIOJI0XKEHHH.

CucremMsl nogaun/cucremMbl 0TBoAa ''mpoaykra' u "'XxBocToB"

CrienManbHO TpeAHA3HAUYEHHBIE WM IOATOTOBIICHHBIE TEXHOJIOTMYECKUE CHCTEMBI
wm  o0opyloBaHWE JUIi  OOOTaTUTENBHBIX YCTAHOBOK, W3TOTOBJICHHBIE U3
koppo3uecToikux Kk UFg MaTepuanoB, WiIM 3allUILIEHHBIX IOKPBITUEM H3 TaKHX

MaTcpruaIoB, BKIIFOYAIOIIUC:

a) NUTAOIMUE aBTOKIIaBhbI, IICUYU NN CUCTEMBI, I/ICHOJ'II)SYCMBIC I IToga4vyn UF6 I
mporiecca 00oraIeHus;

b)  mecyGmmmaropbl (MM XOJOAHBIE JIOBYIIKH), WCIOJIB3yeMbIE IJIsi BBIBEIACHUS
Harpetoro UF u3 nporecca oOoramieHust u1sl MOCIEAYIOIIEro epeMeIieH s,
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5.5.8.

5.5.9.

5.5.10.

5.5.11.

C)  CTaHIMU OTBEPXKACHUS WM OKM)KEHUS, UCTIONb3yeMble [t BeiBeaeHus UFq u3
nporiecca oooraieHus mytem cxkatus u nepeBoga UFg B )KUIKYI0 WM TBEPIYIO

bopmy;

d)  cranmmu "nponykra" uiam "XBOCcTOB", ucnons3yemsle i nepemenieHuss UFq B
KOHTEHUHEPBI.

CucreMbl KOJUICKTOPHBIX TPYOOIIPOBOIOB

CrienyiaibHO TpeJHA3HAYCHHBIE WM TOATOTOBJICHHBIE CHCTEMBI KOJUIEKTOPHBIX
TpyOONpPOBOAOB, W3rOTOBJIEHHBIE M3 Koppo3uecToiikux kK UF¢ Matepuano win
3alUIIEHHbIE TIOKPBHITHEM M3 TaKMX MaTepuanoB, g yaepxkanus UFg BHyTpu
A3POJIMHAMUYECKUX KaCKaJ0B. JTa CeTh TPYOOIIPOBOIOB OOBIYHO MPEICTABIISACT COOOM
cucteMy C "IBOMHBIM" KOJUIEKTOPOM, T/ie KaXKIbld KackajJ WM TpyIa KacKaJoB
COEZIMHEHBI C KaX/IbIM U3 KOJUIEKTOPOB.

BaKyyMHI)Ie CHUCTEMbI 1 HACOCBI

a) CneuuanbHO TIpEIHA3HAYCHHBIE WU TIOJATOTOBJICHHBIE BAaKyyMHBIC CHCTEMBI,
MIPOM3BOUTEIBHOCTHIO HA BXOJE S5 M>/MUH W Oosiee, COCTOSIIME W3 BAaKyyMHBIX
MarucTpajiei, BAKyyMHBIX KOJUIEKTOPOB M BaKyyMHBIX HACOCOB, U TPEHA3HAUYCHHBIC
1uist paboThl B conepxamux UFg ra3oBbIX cpenax.

b)  BakyymHbIC HACOCHI, CIICIIHATBHO TPEHA3HAYCHHBIC WIIN ITOATOTOBJICHHBIC IS
pabotsl B conepxkanx UFg ra30BbIX cpeax v U3rOTOBJICHHBIEC U3 KOPPO3HUECTOMKUX K
UF¢ MarepualioB WIHM 3alMIIEHHBIX TOKPBITUEM W3 TaKWX MarepuaioB. B aTux
HAacocax MOTYT HCHOJIb30BaThCs (PTOPHCTO-YTIIEPOAHBIC YIUIOTHEHUS U CHEUATbHBIC
pabouue KHUIKOCTH.

Cneunaﬂbnme CTOIMOPHBIEC U PETYJIUPYIOLIHUE KJIIAIIAaHbI

CrietnanbHbIe PeTHa3HAYCHHBIE WM TIOJITOTOBJICHHBIC PYYHBIC UM aBTOMATHUECKHE
CTONOPHBIE M PETyIUPYIOIIME KJamnaHbl CHUIb()OHHOTO THIIA, H3TOTOBICHHBIE W3
koppo3uectoiikux kK UFg MarepuanoB wWid 3allUIICHHBIE TMOKPBHITUEM U3 TaKUX
MarepuaioB, auamerpoM oTr40 npo 1500 MM JyIs MOHTaXka B OCHOBHBIX H
BCIIOMOTATEIILHBIX CHCTEMAX YCTAHOBOK a3POJMHAMUYECKOTO 00OTaIICHHSI.

Macc-cnekTpoMeTpbl/ucTOYHUKH HOHOB 1151 UFg

CrnenmanbHO  TpeJHA3HAUYEHHBIE  WIM  TOATOTOBICHHBIE  MAarHUTHBIE WU
KBaJIPYTIOJIbHBIE MaCC-CIIEKTPOMETPHI, CIIOCOOHBIC TTPOU3BOAUTD MPSIMOK 0TOOP Mpod
nogaBaeMoil maccel, '"mpomaykra" wim "XxBocToB" M3 razoBbix 10TOKOB UFs n
00J1a1af01ITHE TTOJTHBIM HAOOPOM CIIETYFOIINX XapaKTEPUCTHK:

1.  ynempHas pa3pelaromasi CocOOHOCTH 1o Macce cBbite 320;

2. coacpKaT MCTOYHHUKHW HMOHOB, M3TOTOBJICHHBIC W3 HUXpPOMa WJIM MOHCIA HWIIN
3aMUIICHHBIC ITOKPBITUEM U3 HUX, NN HUKCIIMPOBAHHBIC,

cojiep>KaT MOHU3ALMOHHBIE HICTOYHUKH ¢ 00MOapIMpOBKOM 3JIE€KTPOHAMU;

4, COACPIKAT KOJUICKTOPHYIO CUCTCMY, ITPUT'OJAHYTIO U1 U30TOIMHOI'O aHAJIN3a.
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5.5.12.

5.6.

Cucrembl otanesenusi UFg oT Hecyero raza

CrenmaibHO TIpEeHA3HAYCHHBIC WM TOJTOTOBJICHHBIE TEXHOJIOTHYECKHUE CHUCTEMBbI
muist otaenenus: UFg oT Hecyero raza (BoAopo/ia Wit reusi).

[NHOACHUTEJIbBHOE 3AMEYAHUE

OTH CUCTEMBI PEHA3HAYEHBI U1 coKpaneHust cogepxkanus UFq B Hecyliem rase 1o
OJTHOM YacTH Ha MUJUTMOH WJIM MEHEE M MOTYT BKJIIOUYATh TaKoe 000pyI0BaHUE, KaK:

a)  KpUOTEHHBIC TEIUIOOOMEHHUKA W KpUOCEMapaTophbl, CIIOCOOHBIC CO31aBaTh
temmneparypsl -120°C niu MeHee, wim

b)  OJOKM KPHOTEHHOTO OXJIaXKAEHHS, CIIOCOOHBIE co3aBaTh Temieparypsl -120°C
W MEHee, WITN

c) ONOKM pa3feNUTEIbHBIX COMEN WM BUXPEBBIX TpyOok mis otaenenuss UFg ot
HECYILETO rasa, Win

d) xomomueie noBymku UFs, crocoOHble cozmaBaTh TemrepaTypsl -20°C wmm
MEHee.

CrnenuajabHO MpeIHA3HAYEHHBbIE WM MOATOTOBJIEHHbIE CHCTEMbI, 000Py10BaHHE
¥ KOMIIOHEHTBI JUISl HCTIOJIL30BAHUSI HA YCTAHOBKAX XMMHYECKOr0 O0MeHA WJIN
HMOHOOOMEHHOr0 000raleHus

BBOJJHOE 3AMEYAHUE

HesnauntensHoe pa3nmuuue HM30TOMOB ypaHa IO Macce MPHUBOAUT K HEOOIBIINM
U3MEHEHUSM B PAaBHOBECUM XMMHUUYECKHUX PEAKIIUI, KOTOPBIE MOTYT HUCIIOJIb30BATHCS B
KauyeCTBE OCHOBBI JUTSI pa3/IelICHUs U30TOIMOB. Y CIEIIHO pa3paboTaHO JBa MpoIecca:
KHUJIKOCTHO-)KMKOCTHBIA XUMHYECKH OOMEH U TBEPIO-)KUIAKOCTHBIA HWOHHBIN
0o0OMeH.

B mpomecce KHIKOCTHO-KHIKOCTHOTO XHMHYECKOTO OOMEHa B IPOTHBOTOKE
MPOUCXOIUT B3aUMOJICHCTBHE HECMEIIUBAIOLIMXCS KUIAKUX (a3 (BOAHBIX WM
OpPraHWYeCKHX), 9YTO TMPHUBOIUT K d((PEKTy KacKaTupoBaHHUs THICSY CTaIUl
paznenenus. Bognas $aza cocTouT U3 XJIopHIa ypaHa B pacTBOPE COJISIHOW KHMCIIOTBI,
oprannveckas (asa COCTOMT W3 OKCTPAreHTa, COJCPIKAIEro XJIOPHI ypaHa B
opraHn4eckoM pactBoputese. KoHTakTHBIMU (QUIIBTpaMu B pa3/ie/IUTENbHOM KacKajie
MOTYT SIBJISTBCS  JKUJKOCTHO-)KUAKOCTHBIE OOMEHHBIE KOJIOHHBI (Takue, Kak
UMITYJIbCHbIE KOJIOHHBI C CETYAaTBIMM TapesKaMH) WM KUIKOCTHBIE LEHTPU(YKHbIE
KOHTakTHble (QuibTpbl. Ha o00ouX KOHIAX pa3fgenuTenbHOrO Kackaga B ILEJSIX
obecrieyeHus1 pepIrokca Ha KaXJI0M KOHIIE HEOOXOIMMBbI XMMUYECKUE MpEeBpaILeHUs
(oxucieHre ¥ BocCTaHOBJIEHUE). [ TaBHas 3a/1a4a KOHCTPYKLIMU COCTOUT B TOM, YTOOBI
HE JIONMYCTUTh 3arpsi3HEHUs] TEXHOJOIMYECKUX IIOTOKOB HEKOTOPHIMU HOHAMH
METaJuIoB. B CBA3M C ATUM HCHOJB3YIOTCS IJIACTUKOBBIE, MOKPHITHIE ILIACTHKOM
(BKIIOYas TNpHUMEHeHHe (TOPUPOBAHHBIX YIJIEBOJOPOIHBIX IOJMMEPOB) W/WIN
TIOKPBITHIE CTEKIIOM KOJIOHHBI X TPYOOTIPOBO/IBI.
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5.6.1.

5.6.2.

5.6.3.

B TBepHO-)KMIKOCTHOM HOHOOOMEHHOM Tipoliecce OOOraleHHe JIOCTHraeTcs
MOCPEIICTBOM ~ aJICOPOIIMK/IecOpOIMM  ypaHa Ha CHCNUAIBHOW, OYECHb OBICTPO
JeUCTBYIONIEH MOHOOOMEHHOM cmone uin ancopOeHte. PacTBop ypana B consiHOM
KHUCJIOTE U JIPYIM€ XWMHYECKUE pEearcHThl MPOIMYCKAIOTCS 4epe3 IMIUHIPUYECKHE
o0oraTuTeNbHble KOJIOHHBI, COJIEp)Kalllie YIUIOTHEHHbIE cJOoM azcopOeHTta. Jls
MOJAEP’KaHUsI HENMPEPHIBHOCTH IIpoliecca HE0OXoAuMa cucTemMa pediokca B LEsIX
BBICBOOOXKJICHUSI ypaHa U3 aJIcCOpOeHTa OOpaTHO B XMIKUM MOTOK, C TeM 4YTOOBI
MOXXHO ObUTO coOparb "mpomykT" © "XBOCTBI'. ITO JOCTHTaeTcst IMyTeM
UCTIONIb30BAaHMS MOAXOSIIMX XUMUYECKUX PEareHTOB BOCCTAHOBJIEHUS/OKHCICHUS,
KOTOpbIE IMOJHOCTHIO PEr€HEPUPYIOTCS B Pa3JeNbHBIX BHEIIHUX METISAX U KOTOphIE
MOTYT YaCTUYHO PETEHEPUPOBATHCSA B CAMMX M30TOMHBIX Pa3AEIUTENIbHBIX KOJIOHHAX.
[IpucyrcTBHE B Tmpolecce TOpSUX KOHUEHTPUPOBAHHBIX PACTBOPOB  COJISTHOM
KUCIIOTBl TpeOyeT, 4ToObl 00OpyAOBaHHE OBUIO M3TOTOBIEHO M3 CIELHATbHBIX
KOPPO3UECTONKUX MaTepHaioB WM 3aLIUILIEHO MOKPHITUEM U3 TAKUX MaTEPHAJIOB.

ZKMIKOCTHO-KMIKOCTHbIE 00MEeHHbIe KOJIOHHBI (XUMUYeCKHiA 00MeH)

[TpOTHBOTOYHBIC  KHIKOCTHO-)KHJKOCTHBIE =~ OOMEHHBIC  KOJIOHHBI, HMECIOIINE
MEXaHUYECKUI CUIIOBOM BBOJ (T.€. UMITYJIbCHBIC KOJIOHHBI C CETYATHIMH TapeIIKaMH,
KOJIOHHBI C TapelkaMH, COBEPIIAIOIIMMH BO3BPATHO IOCTYIATEILHBIC IBHKCHUS, U
KOJIOHHBl ~ C  BHYTPEHHUMH  TYpOWHHBIMH  CMECHUTCIISIMH),  CIICI[HAIBHO
MpeIHA3HAYCHHBIC WU ITOATOTOBJICHHBIC JJIsi 00OOTAICHUsT YPaHa ¢ UCTIOIb30BaHHEM
mporecca  XMMUYecKkoro  oOmena.  J[isi  KOPPO3MOHHOW — YCTOWYHMBOCTH K
KOHIICHTPUPOBAHHBIM PAcTBOPaM COJISTHOW KHCJIOTBI 3TH KOJIOHHBI M UX BHYTPECHHHE
KOMITOHEHTBhI M3TOTOBJICHBI U3 IMOIXOJSIIUX TUIACTHKOBBIX MATEPUANIOB (TaKHX, Kak
(dTOopHpOBaHHBIC YTJICBOJAOPOJHBIC TMOJMMEPHI) WM CTEKJIA WM  3allUIICHBI
MOKPBITHEM M3 TaKMX MaTepraioB. KOJIOHHBI CIIPOCKTUPOBaHBI HAa KOPOTKOE
(30 cexyna um MeHee) BpeMsi POXOKICHUS B KacKajie.

HenTpudy:kuble KUAKOCTHO-)KUAKOCTHbIE KOHTAKTHbIE QUIbTPHI (XUMHUYECKHUI
00MeH)

HentpudyxHble >KUAKOCTHO-)KUIKOCTHBIE KOHTaKTHbIE (UIBTPBL, CIELHATIBHO
IIpeHAa3HaYEeHHbIE WU MOATOTOBJIEHHBIE AJIs1 0OOTallleHUsl YpaHa C UCIOJIb30BaHUEM
npolecca XUMHUYECKOT0 OOMeHa. B TakuX KOHTAKTHBIX (HIBTPAX HCIOJIB3YETCS
BpallleHHUE ISl OJIYUYEHUSI OPTraHUYECKUX U KHUJKUX ITOTOKOB, a 3aTEM LIEHTpOOeKHas
cuna Juis paszgeneHus ¢a3. [lis KOppo3MOHHOM CTOMKOCTH K KOHLIEHTPUPOBAaHHBIM
pacTBOpaM  COJSIHOM KHUCJIOTHI KOHTaKTHBIE (HIBTPHI W3TOTABIMBAIOTCA W3
COOTBETCTBYIOIIMX IUIACTUKOBBIX MaTepuajoB (TakuX, Kak (TopHpOBaHHbIE
YTJIEBOIOPO/IHBIE TTOJIMMEPHI) WM TOKPBIBAIOTCS UMM WK cTekioM. Llentpudy xubie
KOHTaKTHbIe (DMIBTPBI CIIPOSKTUPOBAaHBI Ha KOpoTKoe (30 ceKyH[ Win MeHee) BpeMms
MIPOXO’KIECHUS B KacKaJe.

CucremMsl 1 000pyA0BaHKe 115 BOCCTAHOBJICHUS YPaHa (XUMHYECKHUIi 00MeH)
a) CneumaiabHO MpeIHa3HAYCHHBIC WIn MO/ITOTOBJICHHBIE STUCHKH

OJICKTPOXUMHUYCCKOI0 BOCCTAHOBJICHUA [JId BOCCTAHOBJICHUA YpaHa H3 OJHOTI'O
BAJICHTHOI'O COCTOSIHHUA B JOPYroc i O6OF3.H.[€HI/I$I YpaHa C HCIIOJb30BAHUCM
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5.6.4.

nponecca XUMHUYCCKOI'O oOMeHa. MaTCpI/IaJ'ILI AYCCK, HaXOoIAIIHUCCAd B KOHTAKTIC C
TEXHOJIOTHUYCCKUMHU pacTBOpaMu, JOJIZKHbBI OBITh KOppO?;PIGCTOfIKHMH K
KOHICHTPUPOBAHHBIM paCTBOpaM COJISTHOM KMCJIOTBI.

[NHOACHUTEJIbHOE 3AMEYAHUE

KatopHplii oTCeK sYEHKU AOJKEH OBITh CIIPOEKTUPOBAH TaKMM OOpa3oM, YTOOBI
MIPEJOTBPATUTh IOBTOPHOE OKHUCIEHHE ypaHa [0 0o0jee BBICOKOTO BaJEHTHOIO
cocTosiHuA. J{ng yzaepaHust ypaHa B KaTOJHOM OTCEKe s4eika MOXET HMEThb
HETIPOHHIIAEMYI0 adparMeHHyI0 MeMOpaHy, HW3TOTOBJICHHYIO W3 CIEHHAIBHOTO
KaTHOHHO-OOMEHHOro Matepuana. KaroJ cOCTOUT M3 COOTBETCTBYIOLIETO TBEPAOTO
MIPOBOJIHUKA, TAKOTO, KaK TpaduT.

b) CHCHI/IaJ'ILHO NpeAHa3HAYCHHBIC WM TTOATOTOBJICHHLIC CUCTEMBI I
HU3BJICUYCHUA U+4 N3 OPTaHUYCCKOr'0 IMOTOKA, PETYJIMPOBAHUA KOHLICHTPALUN KUCIIOTBI
n JJIA 3aIlI0OJIHCHUA SAYECK SJICKTPOXUMHYCCKOI'O BOCCTAaHOBJICHHUA Ha
IIPOU3BOACTBECHHOM BBIXOIC KACKaa.

I[NHOACHUTEJIbBHOE 3AMEYAHUE

OTH CHUCTEMBI COCTOAT U3 OOOpPYJOBaHMS OSKCTPAKLMU PACTBOPUTENEM  JUIs
orroukn U™ W3 OpraHmueckoro moToka B SKHAKHH pacTBOp, 00OPYIOBAHHS
BBIIIAPUBAHUS W/WIM JPyroro OOOpYAOBAaHUS Ui JIOCTHXKEHUS PETYJIMPOBKH U
KOHTPOJIsI BOJOPOAHOTO MOKAa3aTeNsl, 1 HACOCOB WM APYTHX YCTPOICTB MepeHoca s
3allOJIHEHUSL  SIYEEK  DIICKTPOXMMHUYECKOro BoccTaHOBIeHMs. OcCHOBHas —3ajada
KOHCTPYKIIMM COCTOMT B TOM, YTOOBI M30€KaTh 3arps3HEHHSI TOTOKA IKHIKOCTH
HMOHAaMU HEKOTOpBIX MeTaiioB. CienoBaTenbHO, T€ YacTH O0O0OPYIOBaHHS CHCTEMBI,
KOTOpPbIE HAXOAATCS B KOHTAKTE C TEXHOJOTMYECKHM IOTOKOM, M3rOTAaBIMBAIOTCS U3
COOTBETCTBYIOIIMX  MaTepHaloB  (TakMX, KaKk  CTeKlo,  (pTopupoBaHHbIE
YTJIEBOJOPOJHBIE TIOMUMEpHI, CyibdaT momudenuna, cyiabpor mommbupa u
MPONUTAHHBIN CMOJION TPaduT), WK 3aLIUIIEHBI TTOKPHITUEM U3 TAKMX MaTEPHUAIOB.

CucreMbl NOATOTOBKHU NMUTAHUSI (XMMHYECKUI 00OMEH)

CHGI_II/IaJ'IBHO NpEAHA3HAYCHHBIC WJIIM MOATOTOBJICHHBIC CHUCTEMBbI JISI IIPOHU3BOJACTBA
MUTATCIIbHBIX PACTBOPOB XJIOpHJa YypaHa BBICOKOM YHCTOTHI AJIA YCTAaHOBOK 11O
Pa3aCIICHUIO U30TOIIOB YpaHa METOAOM XUMHWYCCKOT'O oOMeHa.

[NHOACHUTEJIbHOE 3AMEYAHUE

OTH CHCTEMbI COCTOST U3 OOOPYZOBaHUS Ui PACTBOPEHUS, SKCTPAKIMU
pacTBOpUTENIEM W/WIM HOHOOOMEHHOTO OOOPYIOBaHUS JUIS OYMCTKH, a TaKKe
IIEKTPOINTHYECKUX siueek st Boccrarosinerns U™ mwm U™ B U, B atux cucremax
MPOU3BOMATCS PACTBOPBI XJIOPHIA YpaHa, B KOTOPBIX COJACPIKUTCS JIHIIL HECKOJIBKO
YacTel Ha MAJUITMOH METAJUIMUYECKUX BKIIIOUEHUH, TAaKUX, KaK XpOM, JKeJIe30, BaHAIUH,
MOJMOJCH W JPYTHX JABYXBAJCHTHBIX HMX KATHOHOB WM KAaTHOHOB C OoIbIIeit
BaJICHTHOCTBIO. KOHCTPYKIIMOHHBIE MaTepHaiIbl JIJIs 3JIEMEHTOB CHCTEMBI, B KOTOPO
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5.6.5.

5.6.6.

5.6.7.

+3 v
obpabatbiBaercss U™~ BBICOKOW YHCTOTBI, BKJIIOYAIOT CTEKI0, (TOpHUpPOBaHHBIE
YTJIEBOJOPOIHBIE TIONIMMEPBI, TpadUT, TOKPHITHIA TOJMBUHII-CYIb()ATHEIM HIIH
NOIMIPUP-CYIb(YOHHBIM IJIACTUKOM U MPONUTAHHBINA CMOJIOH.

CucreMbl OKHCJICHHS YPaHA (XMMHYeCKHii 00MeH)

+3

CrienanbHO TpeIHA3HAUEHHBIE HITH TIOATOTOBICHHBIE CUCTEMBI [t okucieHus U~ B
4

U™ nns Bo3BpamieHus B Kackaj pa3/iesieHus H30TOMOB ypaHa B MPOIIECCe 06OraeH s

METOZOM XUMHYECKOTO OOMEeHa.

[NHOACHUTEJIbHOE 3AMEYAHUE
OTH CHCTEMBI MOT'YT BKJIIOYAaTh TAaKOE 000pYyI0BaHHE, KaK:

a) o0opylnoBaHHE [UIi KOHTAKTHPOBAHHMS XJOpAa W KHCIOPOAa C BOIHBIMH
spduroeHTaMH W3 00OpPYIOBAaHUS PA3/CICHUS HW30TONOB M DKCTPAKIMH
oGpazoBasierocst U™ B 06eIHEHHBIH OPraHMUecKHii TOTOK, BO3BPAIAOIIAIACS 13
MPOU3BOJICTBEHHOT'O BBIXO/1a KacKaza;

b)  obopynoBaHue, KOTOpOE OTACISACT BOLY OT COJISIHOW KHCIIOTHI, YTOOBI BOJA H
KOHIICHTPUPOBAHHAs COJISIHAs KHCJIOTa MOTJIM Obl ObITh BHOBH BBEJICHBI B
MMpoHECC B HY’KHBIX MCCTax.

BbicTpo pearupyromye HOHOOOMEHHbIE CMOJIbI/a1CcOPOEHTHI (HOHHBII 00MEH)

BeicTpo pearmpyronyie MOHOOOMEHHBIC CMOJIBI WJIM  aJICOPOCHTHI, CIECIUAIBLHO
MpeHa3HaYeHHbIC WU MOATOTOBJICHHBIE AJIsi 0OOTaIlleHUs] YpaHa C UCTOJIb30BaHHEM
mporiecca MOHHOTO OOMEHA, BKITFOYAsk TIOPHCTBIE CMOJIBI MAKPOCETYATOUW CTPYKTYPHI
W/UIM MEMOpaHHbIE CTPYKTYPBI, B KOTOPHIX aKTUBHBIE TPy XUMUYECKOTO OOMEHa
OrpaHUYEHBbI MOKPHITUEM HA MOBEPXHOCTH HEAKTWBHOW MOPUCTONM BCIIOMOTaTEIbHOU
CTPYKTYpBI, M JpyTrue KOMIIO3UTHBIC CTPYKTYphl B 000N mpuemiemoi Qopme,
BKIIFOYAss YaCTUIBI BOJIOKOH. OTH HWOHOOOMEHHBIC CMOJIBI/aICOPOCHTH HMEIOT
nraMeTpsl 0,2 MM WM MEHEe U TOJDKHBI ObITh XUMHYECKH CTOMKHMU 10 OTHOIICHHUIO
K pacTBOpaM KOHIICHTPUPOBAHHOHN COJISTHOW KHUCIIOTBI, & TAKXKE JIOCTATOYHO MPOYHBI
¢u3ndecky, ¢ TeM uYTOOBl MX CBOWMCTBA HE YXY/IIAIHCh B OOMEHHBIX KOJIOHHAX.
CMOITBI/afIcOPOCHTRI CIICTIHATBHO TMPEIHA3HAUCHBI JIJISl TTOJTyYeHHUS] KHHETHKH OYCHB
OBICTPOro OOMEHa M30TOIOB ypaHa (ATUTEIbHOCTh ModyoOMeHa MeHee 10 cekyHn) u
001a1al0T BO3MOXKHOCTBIO paboTaTh MpH Temnepatype B amamnazoHe ot 100°C mo
200°C.

HNonoo0MeHHbIE KOJIOHHBI (MOHHBI 00MeH)

Hunuaapuueckue KOMOHHBI nuamerpoM Oonee 1000 MM fmst  yaepkaHust U
MOJIICPKAHUSI 3aTIOTHEHHBIX CJIOEB HOHOOOMEHHBIX CMOJI/aICOPOSHTOB, CIIEIHAILHO
MpeIHa3HAYCHHBIC WU TIOATOTOBJICHHBIE JIJIsi 0OOTAIEHUsT ypaHa ¢ UCIOIh30BaHHEM
MOHOOOMEHHOTO TpoIiecca. ITH KOJOHHBI M3TOTOBIICHBI U3 MaTEPHAJIOB (TaKHX, KakK
TUTAaH WK (TOPUPOBAHHBIC YIJIEBOJIOPOIHBIC TOJUMEPHI), CTOMKUX K KOPPO3HH,
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5.6.8.

5.7.

BBI3BIBAEMON PACTBOPAMU KOHIICHTPHUPOBAHHOW COJITHOW KHCJIOTBI, WM 3allMIICHBI
MOKPHITHEM W3 TaKUX MATEPUAIIOB W CIHOCOOHBI paboTaTh TpPU TEMIIeparype B
nuamnazone ot 100°C go 200°C u naBnenuu Boie 0,7 MIla (102 ¢pyHT/KB. Atoiim).

HonooOmenHbIe cucTeMbl pedirokca (MOHHBINH 00MeH)

a) CneuuanbHO TpeJHA3HAYCHHBIC WU TMOJITOTOBICHHBIE CHCTEMbl XUMHYECKOTO
WM DJIEKTPOXUMHYECKOTO BOCCTAHOBJICHUS U pEreHepalyy peareHTa(oB)
XUMHUYECKOTO BOCCTaHOBJICHHUSI, UCTIOJTB3yeMOTO(bIX) B Kackaax
MOHOOOMEHHOTO 00OTaIICHHSI ypaHa.

b) CrenmanpHO NMpenHa3HAYCHHBIC WM TIOATOTOBICHHBIE CHCTEMBI XUMHUYECKOTO
WIA DJIEKTPOXUMHUYECKOTO OKHUCIEHHMS [UId pereHepaluyd peareHTa(oB)
XUMHUYECKOTO OKHUCIICHUS, HMCIOJb3yeMOro(blX) B KacKaJax HMOHOOOMEHHOTO
oOorarieHus ypaHa.

[NHOACHUTEJIbBHOE 3AMEYAHUE

B mpouecce noHOOOMEHHOT0 0OOraIieH!s B KayeCTBE BOCCTAHABIIMBAIOLETO KaTHOHA
MOYET HCTIONB30BAThCS, HATPEMEp, TpexpaneHTHbit tnran (Ti™), n B 3TOM ciydae
BOCCTaHOBUTEJbHAs cucTeMa 6yner  BbipaGathBath Ti™ HOCPE/ICTBOM
BoccraHoBeHns Ti'™,

B npomecce B KauecTBe OKHUCIMTENS MOXKET MCIIOJIb30BATHCS, HAlpUMED,
+3
TpexBasieHTHoe kene3o (Fe'™), m B 3TOM ciydae cHCTeMa OKHUCIeHHs OyJer
+ +2
BeIpabatsBath Fe' mocpencrom oxmcmenms Fe ™.

CrenuajbHO NpeIHASHAYCHHDbIC WJIN MOATOTOBJICHHbLIC CUCTEMBI, 060pyz[03aﬂne
H KOMITIOHCHTHBI 1JIS1 UCTI0J/Ib30BaHUSA B JIA3€PHbIX 000raTUTEJIbLHBIX YCTaHOBKaXx

BBOJJHOE 3AMEYAHUE

CyiiecTByIOIIME CUCTEMBI Ul OOOTaTHTENBHBIX IPOIECCOB C HCMOJIb30BAHUEM
Ja3epoB JIENATCS Ha JABE KaTerOpUU: Te, B KOTOPBIX paboueil cpeqoi ABISIOTCS Maphbl
aTOMapHOTO ypaHa, U Te, B KOTOPHIX paboueil cperoil SBISIOTCS Mapbl YpaHOBOTO
coeaunenus. OOMMMHU Ha3BaHUSMHM Ui TaKUX IMPOIECCOB SIBISIIOTCA:  MepBast
KaTeropus - JIa3epHOE pa3/ieiIeHUuE M30TONOB IO METOAY aToMapHbIX mapos (AVLIS
wm SILVA); BTOpas kateropusi - MOJCKYJSPHBI METOJ JIA3ePHOTO pa3IeICHUS
n3orornoB (MLIS umu MOLIS) n xumuueckas peakuusi HOCpeACTBOM U30UpaTeTbHOM
mo wu3oronam JazepHoi aktuBaruu (CRISLA). Cucrembl, o0opynoBaHHE W
KOMITOHEHTHI JUIsl YCTAaHOBOK JIa3€pHOT0 00OTAIeHUs BKIIIOYAIOT: &) YCTpOMCTBa Ui
MoJIayMl TAapOB METAJUIMYECKOro ypaHa (msi m3buparenbHOH (OTOMOHW3AIMHU) WIIH
YCTPOWCTBA JJIs TTOJaYM MAPOB YPAHOBOTO COCAMHEHHUS (11 (POTOAMUCCOLMAIINN HITH
XUMHYECKON aKTHBaIMu); b) ycTporicTBa st cOopa 00OTaIleHHOTO W 00€THEHHOTO
METAJUINYECKOr0 ypaHa B KadecTBe "MpoAykTa" M "XBOCTOB'" B NEPBOM KaTeropuu u
yCTpOMCTBa JUis cOOpa pa3iOkKEHHBIX WM BBILEAIINX W3 PEaKIHU COeIMHEHUIN B
KadecTBe '"mpoaykra' M HeoOpabOTaHHOro Marepuaia B KauecTBe '"XBOCTOB" BO
BTOPOHl  KaTeTrOpHH; C) paboune Ja3epHbBICE CHUCTEMBI IS HW30MPATEIILHOTO
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5.7.1.

5.7.2.

5.7.3.

BO30YKIeHUs U30TOMOB ypaHa-235; u d) obopynoBaHue Ui MOATOTOBKHU MOAAYH U
KOHBEpPCHH MPOJIyKTa. BeneacTBue CII0KHOCTH CIIEKTPOCKONUU aTOMOB U COETMHEHHI
ypaHa MOXeT MOTpeOOBaThCS UCMOIB30BAHUE JIIO00M U3 Psiia UMEIOIIUXCS JIA3ePHBIX
TEXHOJIOTHH.

[NHOACHUTEJIbHOE 3AMEYAHUE

MHorue W3 KOMIIOHEHTOB, IIEPEYUCICHHBIX B JTOM paslene, BCTYNAlOT B
HETOCPEICTBEHHBI KOHTAKT C IIapaMU METAJIMYECKOI0 ypaHa WIH C KUAKOCTBIO,
WIM C TEXHOJIOTMYeCKUM ra3zom, cocrosiuiuM U3 UFg mnm cmecu u3 UFgq u apyrux
ra3oB. Bce moBepXHOCTH, KOTOpBIE BCTYNAOT B KOHTakT ¢ ypaHoM wm UFg,
IIOJTHOCTBIO M3TOTOBJICHBI M3 KOPPO3HECTOMKHX MATCpUAJIOB WM  3AIUILECHBI
IOKPBITUEM U3 TaKUMX MarepuaynoB. Ui 1mened paszgena, OTHOCSIIErocs K
KOMIIOHEHTaM 00OpYyJOBaHMs IJIsl JIa3epHOrO OOOrallleHus, MaTrepualbl, CTOMKHE K
KOppO3UH, BBI3BIBAEMON INapaMu WIN >KUIAKOCTSIMH, COAEPKALIMMH METAJUINYECKUN
ypaH WM YpaHOBBIE CIUIABbl, BKJIIOYAIOT MOKPBITBIM OKCHIOM HTTpUs TpaduT H
TaHTal; W MaTepualbl, CTOMKUE K KOppo3uH, Bbi3biBaecMoil UFs, BKIOWarOT Menp,
HEPXKABEIOIYIO CTajlb, AJOMHHHMN, AJIOMUHHMEBBIC CIUIABbI, HUKEJIb WM CIUIABBI,
coaepkame 60% Hukens u Oosee, u croiikue k UFg momHOCTBIO (prOpHpOBaHHBIE
YTJIEBOJOPOIHBIE TIOJIUMEPHI.

Cucrembl BoinapuBanus ypaia (AVLIS)

CrienmanbHO TpeIHa3HAYEHHbIE WITH MOArOTOBJICHHBIC CHCTEMBI BBITAPUBAHUS ypaHa,
KOTOpBIE cozepKar BBICOKOMOIIHEIE [IOJIOCOBLIE WA pacTpoBbIe
SIICKTPOHHO-TyYEBbIe  MYIMIKKH C  TE€pPeJaBacMOil  MOIIMHOCTHIO HAa  MHIICHb
6oinee 2,5 kBt/cm.

Cucremsbl 1J1s1 00pad0TKH KUAKOMeTA/IMYecKkoro ypana (AVLIS)

CrienaibHO TIpETHAa3HAYEHHBIE WJIM TIOATOTOBJICHHBIC CHUCTEMBI IS 0OpabOTKH
KUAKOIO METaJljia AJId paCHHaBHGHHOFO ypaHa 5050 ypaHOBBIX CIIIaBOB, COCTOAIIIHNEC U3
TUTJICH 1 OXJIKIAIOIIETO 000PYA0BaHUS JIJIsl TUTJICH.

[NHOACHUTEJIBHOE 3AMEYAHUE

Turnmm m fapyrue KOMIIOHEHTBI 3TOM CHCTEMBI, KOTOpPBIE BCTYNAKOT B KOHTAKT C
pacIUIaBJI€HHBIM  YpaHOM WJIM  YPaHOBBIMU  CIUIABAMH, M3TOTOBIIEHBI U3
KOPPO3UECTOMKUX M TEPMOCTOMKHX MAaT€pUAIOB WM 3aIMIIEHbl MOKPHITHEM W3
Takux MarepuaioB. [Ipuemiembie MaTepuabl BKIOYAIOT TAHTAI, TOKPBITHIN OKCHUIIOM
UTTpUs Tpadut, rpaduT, MOKPHITHIA OKHCIAMU JPYTUX PEIKO3EMENbHBIX 3JIEMEHTOB
WIN UX CMECSIMMU.

Arperarsl 11s coopa "'mpoaykra' u ''xBocTOB' MeTa/iIMueckoro ypaia (AVLIS)

CHCI_II/IaJIBHO NpCAHAa3HAYCHHBIC HWJIM TIOATOTOBJICHHBIC arperaTtbl Jid c60pa
"mpoaykTa" u "XBOCTOB" METANTMIECKOTO ypaHa B KHUIKOW W TBEPI0H (hopme.
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5.7.4.

5.7.5.

5.7.6.

5.7.7.

5.7.8.

[NHOACHUTEJIbHOE 3AMEYAHUE

KOMIOHEHTHI 3THX arperatoB M3TrOTOBIICHBI U3 MaTE€PUAJIOB, CTOMKUX K HarpeBy U
KOppO3HH, BBI3BIBAEMON MMapaMH METAJUIMYECKOTO ypaHa WIH JKUIKOCTBIO, WIIH
3aIIUIICHBl MOKPBITUEM W3 TaKMX MAaTepHANOB (TaKWX, KaK MOKPBHITBIA OKCHIOM
UTTpUsl TpaduT WIM TaHTAJT) U MOTYT BKJIIOYATh B ce0si TPpyOOIPOBOABI, KiIallaHbl,
mrynepa, "kenoba", BBOABL, TEINIOOOMEHHHUKH W KOJJIEKTOPHBIC IUIACTUHBI IS
MarHUTHOTO, 3JIEKTPOCTATHIECKOTO HIIH JAPYTUX METOJIOB pa3/ICICHHS.

Ko:xyxu pasnesurensHoro moay.as (AVLIS)

CrenuanbHO TNpelHA3HAUEHHBIE WM IOJArOTOBJICHHBIE IIWIMHIPUYECKHE WIN
IPSIMOYTOJIBHBIE KaMepbl Ul TIOMELIEHUs] B HUX MCTOYHHMKA IAPOB METAJUINYECKOrO
ypaHa, 3JIEKTPOHHO-ITy4€BOM IYIIKH U KOJUIEKTOPOB "TIpoAyKTa" U "XBOCTOB".

[NHOACHUTEJIbHOE 3AMEYAHUE

DTN KOXKYXU MMEIOT MHOJKECTBO BXOJHBIX OTBEPCTHH JUTS MOAAYN HICKTPOITUTAHUS U
BOJIbl, OKHA JIJISI JIa3epHBIX ITyYKOB, COAMHEHUM BaKyyMHBIX HAaCOCOB, a TaKXke Ui
JMAarHOCTUKH M KOHTPOJS KOHTPOJIBHO-M3MEPUTENBHBIX NpHOOpoB. OHM HMEIOT
OPUCTIOCOOJICHHS UISi OTKPBITHS W 3aKPBITHS, YTOOBI O0ECHEUYHTh OOCIYKMBAaHHE
BHYTPEHHUX KOMITOHCHTOB.

CBepx3ByKoBbI€ pacliMpuTeabHbie comna (MLIS)

CrneunanbHO NpeIHa3HAYCHHbIC WIH MOJIrOTOBJICHHBIE CBEPX3BYKOBBIE
pacmmpuTensHbIe coria it oxnaxaeHus cmecert UFg u necymero raza go 150 K wim
HKe U kopposuecroiikue Kk UFs.

Koanexkropsl npogykra narudropucroro ypana (MLIS)

CHCI_II/IaJIBHO MNpeaHa3HAUYCHHBIC WJIM TMOATOTOBJICHHBIC KOJUICKTOPBI TBEPAOIO
npoaykra mstudropucroro ypana (UFs), cocrosimme w3 (QuibTpa, KOJUIEKTOPOB
YAAapHOro WjirM »OUKIOHHOIO0 TUIIA WIM HUX coyeTaHui u KOppOSHCCTOﬁKHC K

cpene UFs/UFg.

Komnpeccopsl UF¢/Hecymero raza (MLIS)

CrieumanbHO peHa3HAYECHHBIE UM TIOArOTOBIIEHHBIE KoMITpeccopsbl aisi cmeceit UFg
M HECYILEro ra3a i JUIMTEeNbHOM 3kcrutyatauuu B cpene UFs. KoMmoHeHTsI 3ThX
KOMIIPECCOPOB, KOTOPBIE BCTYMAIOT B KOHTAaKT C HECYLIMM Tra3oM, W3TOTOBJICHBI U3
koppo3uectoiknx K UFg MarepuasioB WM 3alMILIEHbl NOKPBITUEM W3 TaKHUX
MaTepUasoB.

Ynnornenns spamarwmuxcs sajaos (MLIS)

CHGI_II/IaJ'IBHO NpeaAHAa3HAYCHHBIC WM MMOATOTOBJICHHBIC YIUIOTHCHHS BpAIAOIINUXCS
BaJIOB, YCTAHOBJICHHBIC HAa CTOPOHC IOJAa4YW WM Ha CTOPOHC BbIXOAa IJId YIIOTHCHHS
Bajia, COCAUHAIOLICTO POTOP KOMIIpECCOpa € MPUBOAHBIM ABUTATCIIEM, C TCM YTOOBI
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5.7.9.

5.7.10.

5.7.11.

obecneunTh HaJISKHYIO repMeTH3aLHIO, MPEA0TBPALIAIOLIYIO BBIXOJ1
TEXHOJIOTMYECKOTO Ta3a WM HATEKaHWE BO3/1yXa WIM YIUIOTHAIOLIETO rasa BO
BHYTPEHHIOIO Kamepy KoMmpeccopa, Kotopas 3anonHeHa cMmecbto UFg u Hecymero
rasa.

Cucrems! ¢propupoBanusi (MLIS)

CrneuunanbHO NpeiHa3HAYECHHBIE WM MOATOTOBJIEHHBIE CUCTEMBI Ul (PTOPHPOBAHUS
UFs (B tBepom coctosinum) B UF, (rasz).

[NOACHUTEJIBHOE 3AMEYAHUE

OTH cHCTeMBI TIpeTHa3HaYeHBbI 1 (TopupoBanus coopannoro nopomka UFs B UFg B
LEeJsIX MOCNIeAyIomero coopa B KOHTEHHepax MpOIyKTa WIM Jjs MoJadd B OJIOKU
MLIS mis ponomuutensHOro oOoramienus. [Ipw NmpuUMEHEHHMH OFHOTO TMOAXO0ja
peakiyst GTOpUPOBAHUSI MOXKET ObITh 3aBEpIlCHa B MpeAeiax CUCTEMBbl pa3ieieHHs
U30TONOB, TJE€ WAET PEaKlus U HEMOCPEICTBEHHOE W3BJICUEHUE U3 KOJUJIEKTOPOB
"mponykra". Ilpu mnpumenenun apyroro mnoxaxona mnopomok UFs moxer ObITh
W3BJICUCH/TIEPEMENICH W3 KOJUIGKTOPOB '"Mpoaykra' B MOAXOISIIUN PEeaKkTop
(HampHuMep, peakTop C ICEBIOOKM)KEHHBIM CIIOEM KaTajau3aTopa, MeIMKOUAATbHBIN
peakTop WM KapoBas OamiHs) B Uensix @ropupoBaHusa. B oboux ciydasx
UCTIONb3YyeTCs 00OpylOBaHME [UIi XpaHeHHWs M IepeHoca (ropa (WM JIpyrux
npremMiIeMbIX (GTOPUPYIOIUX peareHToB) U 1t coopa u nepeHoca UF.

Macc-cnexkrpomerpsl/ucroynuku nouos UFq (MLIS)

CrenuanbHO  TpeAHA3HAUYEHHbIE  WJIM  TOATOTOBJICHHBIE  MAarHUTHBIE WU
KBaJpYyTOJIbHBIE MacC-CIIEKTPOMETPHI, CIIOCOOHBIE TIPOU3BOAUTH MPSMON 0TOOp Mpod
rnmojaBaeMoil Maccel, '"mpoaykra" wiam "XBOCTOB" u3 Ta3oBbIX NOTOKOB UFg u

O6J'I8.)I&IOIJ.II/IG IIOJIHBIM Ha60pOM CJICAYIOLIUX XapaAKTCPUCTHUK:

1.  yzaenmpHas paspemiarolias CliocoOHOCTb MO Macce cBbiie 320;

2. COACPKAaT MCTOYHUKU HOHOB, HU3TOTOBJICHHBIC W3 HUXpPOMA WK MOHCIIA WA

3allIUIICHHBIC HOKpI)ITI/IeM U3 HUX, NI HI/IKGJ'II/IpOBaHHI)Ie;
3. copepkaT MOHHM3AIMOHHBIC HCTOYHHUKH ¢ OOMOApIMPOBKOI 3JIEKTPOHAMU;
4.  copep)KaT KOJUICKTOPHYIO CUCTEMY, PUTOIHYIO JJIsi H30TOMTHOTO aHAIN3a.
Cucrembl nogauu/cucremsl 0TBoAa "'mpoaykra' u '"xsocros' (MLIS)
CHGHI/IaJ'II)HO npelea3HaquHHe WIIN TOATOTOBJICHHBIC TCXHOJOTHUYCCKHUEC CHUCTCMBI
Wik 00OpyIOBaHME JUII OOOTATUTENBHBIX YCTAHOBOK, H3TOTOBJICHHBIE U3

kopposuectoikux K UFgs marepuanoB, WM 3aIlMIICHHBIX ITOKPBITUEM M3 TAKUX
MaTEepHAJIOB, BKIIIOYAIOIINE:
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5.7.12.

5.7.13.

a) MWTaloIIMe aBTOKJIABBI, MEYM WM CUCTEMBI, Hcmonb3yemble i momaun UFg
JUTSI TIpoLiecca 00oraleHus;

b)  necyOnmMaTopbl (MM XOJOIHBIC JIOBYIIKH), HWCIIOJIB3yEeMbIC JUIS BBIBCICHHS
Harperoro UFs u3 mporecca oboramienus st MOoCieyOIEro nepeMerieHus;

C)  CTaHIMU OTBEPXKACHUS WM OKM)KEHUS, UCTIONb3yeMble [id BeiBeneHus UFq u3
nporiecca oboraieHus mytem cxkatus u epeBoga UFg B )KUIKYI0 WM TBEPIYIO

bopmy;

d)  cranmmu "npoxykra" uiam "XBOCcTOB", ucnons3yemsle i nepemenieHuss UFq B
KOHTEHUHEPBI.

Cucrtembl otaenenns UFg ot Hecymero raza (MLIS)

CriennaibHO TIpETHA3HAYCHHBIC WM TOJTOTOBJICHHBIE TEXHOJIOTHUYECKHUE CHUCTEMBbI
s otaenenus UFg oT Hecymiero ra3a. Hecymum razom MoxeT ObITh a30T, aproH WK
JIPYTOii ras.

I[NHOACHUTEJIbHOE 3AMEYAHUE
OTH CHCTEMBI MOT'YT BKJIIOYAaTh TAaKOE 000pYI0BaHHE, KaK:

a)  KpUOTCHHBbIE TEIUIOOOMEHHUKH WM KPHOCENapaTophl, CIIOCOOHBIE CO31aBaTh
temneparypsl -120°C unu MmeHee, uim

b)  OJIOKH KPHOTEHHOTO OXJIAXKICHHS, CIIOCOOHBIC CO3/IaBaTh Temreparypsl -120°C
WITH MEHee, UITN

c) xonomuele joBymku UFs, crocoOHble co3faBaTh TemmepaTypsl -20°C wm
MEHEE.

Jlazepubie cuctembl (AVLIS, MLIS u CRISLA)

Hasepbl nin JIa3CpHBIC CHUCTCMBI, CIICIUAaJIBbHO npeaHa3HAuYCHHBIC nin
IMOATOTOBJICHHBIC IJIA PA3ACIICHHUA U30TOIIOB YpaHa.

[NHOACHUTEJIbHOE 3AMEYAHUE

JlazepHas cuctema nporuecca AVLIS 0o0blYHO cOCTOMT M3 IBYX JIa3epoB: Jia3epa Ha
napax MeJu U Jaszepa Ha kpacurensix. JIazepHas cuctema aiast MLIS o0byHO cocTouT
u3 nazepa, pabotaromero Ha CO, WIM 3KCHMEpPHOTO Jiazepa M MHOTOXOJIOBOM
ONTHYECKON sTUEHKU ¢ BpalllaolMMUCS 3epKaiaMHi Ha obenx cropoHax. [[yis masepoB
WM JTa3€PHBIX CHCTEM MPU 00OMX IpoIeccax TpeOyeTcs CTaOMIM3aTOp CIIEKTPOBOM
YacTOTHI JU1s1 pabOThI B TEUCHUE JUTUTENNBHBIX TIEPHOI0B BPEMEHHU.
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5.8.

5.8.1.

5.8.2.

5.8.3.

5.84.

Cl'[eIII/IaJ'lI)HO NMpE€IHASHAYCHHBIC WM IMMOATOTOBJICHHBIC CUCTEMBI, oﬁopy)lona}me
H KOMIIOHCHTbI Jd MCIIO0Jb30BaHUA HA 000raTuTEJIbHBIX YCTaHOBKax ¢
IJIa3MEHHBIM pa3sacJICHUEM

BBOJJHOE 3AMEYAHUE

IIpu mnpouecce MIa3sMEHHOro pas3JeNeHus IUIa3Ma, COCTOAIIas W3 HOHOB YpaHa,
NPOXOJIUT Yepe3 JIIEKTPUYECKOE II0JIe, HACTPOEHHOE Ha YacTOTy HOHHOIO
pesonanca U™, ¢ TeM uToGbI OHM B TEPBYIO OUEPEIb MOMNOMATH SHEPrHIO U
YBEJIMUMBAJICA AMAMETp UX HITONOPOoOoOpa3HbIX OpOUT. MOHBI ¢ MPOXOXKICHUEM IO
OosplleMy ~— JIUaMeTpy — 3axBaThlBalOTCS A 00Opa3oBaHUsl — HPOJIYKTa,
oGorarennoro U?°. TDmasma, Kotopas o0Opa30BaHA IOCPEACTBOM HOHM3ALHH
YPaHOBOI'O Mapa, COJIEPKUTCS B BaKyyMHOW KaMepe ¢ MarHUTHBIM II0JIEM BBICOKOM
HaNpsHKEHHOCTH, OOpa3OBaHHBIM C  TOMOUIbIO  CBEPXIIPOBOJSAIIETO  MAarHUTA.
OCHOBHBIE TEXHOJOTMYECKHE CHUCTEMBI IpOIecca BKIIOYAIOT CUCTEMY TeHepalyu
YPaHOBOM IJIa3Mbl, Pa3JeIUTEIbHBII MOAYJIb CO CBEPXIPOBOJSAIIMM MAarHuTOM U
CHCTEMbI U3BJICUCHHUS MeTallIa 1Jist cOopa "mpoaykra” u "XBOCTOB".

MI/IKPOBOJ'IHOBI)IQ HUCTOYHUKU JHEPIUA U AHTCHHDBI

CrienanbHO TpeAHA3HAYEHHBIE WM TOJATOTOBICHHBIE MHKPOBOJIHOBBIE HMCTOYHUKU
OHCPIru W AaHTCHHBI [JId TCHCpAllMM WKW YCKOPCHHUA HOHOB U 06J'IaI[aIOHII/Ie
CIICMYIONMMHU XapakTepucTukamu: 4vactota Bbimie 30 [Tl w cpemusisi BbIXOIHAS
MOIIHOCTH I TeHepaiu noHoB 6onee 50 kBT.

CosieHonabl U1 BO30y:KIeHUS HOHOB

CHGHI/IB.J'[I)HO MMpceaHa3Ha4YCHHbIC NN IIOATOTOBJICHHBIC COJICHONIbI JJIA
paarovacTOTHOTO BO30YKACHHS HWMOHOB B jauamna3oHe uactor Oojee 100 k[ wu
crocoOHbIe paboTaTh pu cpeaHeit MonrHocTH Oosee 40 kBT.

CucreMbl reHepaluy YPAaHOBO# IJIa3Mbl
CrienanbHO NpeIHA3HAUYEHHbBIE WU MOATOTOBJICHHBIE CUCTEMbI TEHEpALlU YPaHOBOM
IUIa3Mbl, KOTOpPBIE MOTYT COJEpPXkATh BBHICOKOMOIIHBIE TOJIOCOBBIE WIIM PacTPOBbIC

AJIEKTPOHHO-TTYYCBBIC IMYIIKH C TIEpElIaBacMON MOIIHOCTBIO HAa MHIICHb Oolee
2,5 kBt/cm.

Cucremsl! 1J1s1 00pa0d0TKH KHIAKOMETAINYECKOI0 YPaHa

CHGHI/IaJ'II)HO npeaHa3HAYCHHBIC WM IMOATOTOBJICHHBIC CHUCTCMbBI [JIA O6pa6OTKI/I
KHJIKOTO METaJlia JJIsl pacIIaBI€HHOTO YpaHa WM YPAHOBBIX CIUIABOB, COCTOSIINE U3
TUTJICH ¥ OXJTAXK/IAOIIETO 000PYIOBAHMUS ISl TUTIICH.

[NOACHUTEJIBHOE 3AMEYAHUE
Turmm m napyrue KOMIIOHEHTBI 3TOM CHCTEMBI, KOTOpPBIE BCTYNAIOT B KOHTAKT C

pacIUIaBICHHBIM  YpPaHOM  WIA  YPaHOBBIMM  CIUIAaBAMM, W3TOTOBJIEHBI W3
KOPPO3UECTOMKUX M TEPMOCTOMKHUX MATEPUAIOB WM 3alIUILICHBI ITOKPBITHUEM W3
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5.8.5.

5.8.6.

5.9.

TaKUX MaTrepuainos. [Ipuemiiemble MaTepuabl BKIOYAKOT TaHTAJI, IIOKPBITHI OKCUIOM
UTTpUsl TpaduT, rpauT, TMOKPHITHI OKUCIAMH JPYTHX PEIKO3EMETbHBIX JIEMEHTOB
WM UX CMECSIMU.

Arperatsl 1Jis1 c6opa "'mpoaykTa' u "'XBOCTOB'' MeTA/NIMYeCKOro ypana

CrneunanbHO TpeHAa3HAuYCHHblE WM TOATOTOBIEHHbIE arperatsl Juii cOopa
"mpoaykTa" 1 "XBOCTOB" JUIsl METAJUIMYECKOTO ypaHa B TBEPAOH Gopme. DTH arperarbl
st cOOpa M3rOTOBJIEHBl W3 MaTepualioB, CTOMKMX K HarpeBy U KOPpO3UH,
BBI3BIBAEMON TMapaMH METAUIMYECKOTO0 ypaHa, TaKWX, KaK TpaduT, MOKPHITHIA
OKCHJIOM UTTPUS, WM TaHTaJl, WM 3aLUIIEHBI TOKPHITUEM U3 TAKUX MaTePHAaJIOB.

Koxkyxu pa3nenTeibHOT0 MOIYJIst

[unuHapuyeckre KaMepsl, ClIeUaIbHO peIHa3HaYeHHbIE WM MTOJrOTOBJICHHBIE JUIs
WCIOJIb30BaHUsI HA 0OOTaTUTENbHBIX YCTAHOBKAaX C IUIa3MEHHBIM pas3feiieHUeM, Uis
MOMEIIEHUsI B HHMX MCTOYHMKA YPAaHOBOW IUIAa3Mbl, 3HEPreTHYECKOro COJECHOUMA
paznoyacToThl U KOJUIEKTOPOB "MpoayKTa" 1 "XBOCTOB".

[NHOACHUTEJIbHOE 3AMEYAHUE

OTH KOXKYXM MMEIOT MHOXECTBO BXOJIHBIX OTBEPCTHH I MOJAYU DJIEKTPOIUTAHNUS,
coeauHeHn U (Qy3UOHHBIX HACOCOB, a TaKXKe ISl JAMArHOCTUKA U KOHTPOJIS
KOHTPOJIBHO-U3MEPUTENBHBIX TPUOOpoB. OHU UMEIOT MPUCTIOCOOTEHUS 11 OTKPBITHS
U 3aKpbITUs, 4TOOBI OOECNe4YuTh OOCITy)KMBaHHE BHYTPEHHHX KOMIIOHEHTOB U
U3rOTOBJICHBI W3 COOTBETCTBYIOLIMX HEMarHUTHBIX MAaTepualioB, TaKUX, Kak
HEP>KaBEIOILAst CTAIb.

CrnenuanbHO NpeJHa3HAYeHHbIC WM MOAr0TOBJICHHbIE CHCTEMbI, 000Py/10BaHue
U KOMIIOHEHTHI /ISl MCHOJb30BAaHHS HA YCTAHOBKAX 3JJI€KTPOMATHUTHOIO
odoraieHus

BBOJJHOE 3AMEYAHUE

IIpu 57€KTPOMAarHUTHOM MpoOLIECCe HOHbI METAIMYECKOTO0 YypaHa, MOJIy4YeHHbIE
MOCPEJICTBOM HMOHHM3AIMU TMHUTAroImero warepuasnia w3 conel  (00braro UCly),
YCKOPSIIOTCS M TMPOXOJAT Yepe3 MArHuTHOE I10jie, KOTOpOE 3acTaBisieT HOHBI
pa3NWYHbIX M30TONOB MPOXOAUTH IO PA3IUYHBIM HampabieHUSAM. OCHOBHBIMU
KOMITOHEHTAaMH 3JIEKTPOMAarHUTHOI'O M30TOIHOIO Cemaparopa sIBJISIOTCS: MarHUTHOE
TI0JI€ JUISl OTKJIIOHEHHS/pa3IeTICHUs] H30TONIOB MOHHOTO ITy4Ka, HICTOYHHKA HOHOB C €T0
CHCTEMOW YCKOpEHMs, W CHCTeMbl cOOpa OTIEeNIEHHbIX HOHOB. BcrmomoraTenbHble
CHCTEMBI JUIsl 3TOTO MPOIecca BKIIIOYAIOT CUCTEMY CHAOKEHHS MAarHUTHOW SHEpPrHEH,
CHCTEMBl BBICOKOBOJIFTHOTO NMTaHMS HMCTOYHUKA HOHOB, BaKyyMHYIO CHCTEMY U
OOIIMPHBIE CHUCTEMbl XUMHUYECKOW OOpabOTKM Ui BOCCTAaHOBJIEHUS! NPOIYKTa W
OYMCTKH/pETeHepaiii KOMIIOHEHTOB.
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5.9.1.

5.9.2.

DJIEKTPOMATHUTHBIE CeNapaTopbl H30TONOB

DNeKTPOMarHUTHbIE CemapaTopbl HM30TOMNOB, CHELUHAIbHO MpeAHa3HAYECHHbIE WIN
MOJTOTOBJIEHHBIE JUISl Pa3/IeIeHUs] U30TONOB ypaHa, U 000pyI0OBaHUE U KOMITOHEHTBI
JUIS1 3TOTO, BKJIIOUast:

a)  VcTrouyHMKHM HOHOB

CHGIII/IEUII)HO HpeI[HaSHa‘-IeHHI)IG WK IIOATOTOBJIICHHBIC OTACJIIBHBIC HWJIN
MHOTOYHCJICHHBIC MCTOYHUKHA WOHOB ypaHa, COCTOSIIME W3 MCTOYHHUKA Tapa,
I/IOHI/I3aTOpa 158 YCKOPI/ITGJ'ISI Hy‘-IKa, HU3IrOTOBJICHHBIC W3 COOTBGTCTBYIOHII/IX
MaTepualioB, TAKHX, KaK rpauT, HEPIKABEIOIAs CTAJIb WJIK MEJb, H CITIOCOOHBIX
obecrieunBaTh OOMIHIA TOK B Iy4ke HOHOB 50 MA wiu Ooree.

b)  Komnekropsl HOHOB

KomiekTopHbIe TJIaCTUHBI, UMEIOLIHE JIBE WK OoJee e U 1a3a, CIeUaIbHO
NpefHa3HAYEeHHbIE WJIM IOATOTOBIEHHbIE I cOOpa Iy4yKOB HOHOB
00O0TraIeHHOTO U 00EHEHHOTO ypaHa M W3rOTOBJICHHBIE U3 COOTBETCTBYIOIIUX
MaTepuaoB, TaKUX, Kak IpauT WIN HEPXKABEIOIAs CTallb.

c) Bakyymnble KOXyXH

CrenanbHO NpeHa3HAYCHHBIE WIH TOATOTOBIICHHBIE BAKYYMHBIE KOKYXH JJIS
IEKTPOMATHUTHBIX CEMAPAaTOPOB ypaHa, U3rOTOBJIEHHBIE U3 COOTBETCTBYIOIIMX
HEMarHWTHBIX  MAaTepUalioB, TaKUX, KakK Hep)KaBewllas craiab, U
npeaHa3zHadeHHbIe 1711 paboThl npu aasnenuu 0,1 I1a nam Hxe.

I[TOACHUTEJIbBHOE 3AMEYAHUE

OTH KOXKYXM CIELHAIbHO MpeIHa3HAYEHb! sl IOMEIICHNS! B HUX UCTOYHUKOB
MOHOB, KOJUIEKTOPHBIX IUIACTHMH M BOJOOXJIAXKIAEMbIX BKIAJbIIEH M HUMEIOT
npuUCTocoONeHus A1l COeMHEHNUH TU(PYy3UOHHBIX HACOCOB U MPHUCIIOCOOICHUS
JUIS OTKPBITHSL U 3aKPBITHS B LIEJSIX U3BJICUEHUS U 3aMEHBI 3THX KOMIIOHEHTOB.

d)  MaraurHbI€ MOJFOCHBIE HAKOHECYHUKH

CHGIII/IaJ'II)HO MNpCeaHa3sHauYCHHbLIC HJIX IMOATOTOBJICHHBIC MArHUTHBIC ITOJIFOCHBIC
HAaKOHCYHUKHU, UMCIOIITUEC NTUAMCTP boiee 2 M, UCIIOJIB3YEMBIC IJIA obecrieyeHus
MOCTOAHHOI'0O MAarHMTHOI'O IMOJIAA B 3JICKTPOMArHUTHOM CCIIapaTope M30TOIIOB U
A OepeHOCa  MArHuTHOIO  IOJIL MCEXKAY - PACIIOJIOKCHHBIMH  PAAOM
CcCriapaTopaMu.

BbICOKOBOJIbTHBIE HCTOYHUKH MATAHUA

CHCHI/IB.J'II)HO Hpe)IHa?,HaLIeHHBIe WIIN ITIOATOTOBJICHHBIC BBICOKOBOJIBTHBIC HMCTOYHUKHN
MUTaHHUS JUIi WMCTOYHMKOB HWOHOB, OOJIQAIOIIME TOJHBIM HAa0OpOM  CJICIYIOIINX
XapakTepUCTUK: MOTYT paboTaTb B  HENPEPHIBHOM  pPEXHUME,  BBIXOJIHOE
Hanpspkenue 20 000 B umu 6osee, BeixogHOM TOK 1 A wim Ooslee M CTaOMIM3aIUs
HanpsbkeHust menee 0,01% B Teuenue 8 yacos.
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5.9.3.

W CcTOYHHKH NUTAHUSA 3JICKTPOMAraHuToB

CrneunanbHO MpeAHAa3HAYCHHBIE WK MOATOTOBJICHHBIE MOILHBIE HCTOUHUKH MUTaHUS
IIOCTOSIHHOTO ~TOKAa JJIsI  AJIEKTPOMArHUTOB, OOJaJarole IOJHBIM HabopoM
CIIEYIOIMX XapaKTepUCTHK: BBIXOAHOW TOK B HempepblBHOM pexkume 500 A nnun
6onee mpu Hanpspkerunu 100 B wmm Oonee, mpw craOwim3anvu 1O TOKY WA
HanpsbkeHuto meHee 0,01% B Teuenue 8 yacos.

YcTaHOBKM UIS TPOM3BOACTBA THXKEJI0M BOAbI, AedTepusi M JeidTepHEBbIX
coeJUHEHU W 000pya0OBaHHe, CHEUHAJBLHO  MNpeJIHA3HAYEHHOe  WIH
MOAr0TOBJEHHOE JIJISI DTOT0

BBOJJHOE 3AMEYAHUE

Tspxenyro BOLy MOXHO HPOM3BOJAUTH, UCIONIB3YS Pa3iIvuHble Mporecchl. OnHako
KOMMEPYECKH BBITOJHBIMHU SIBJISIFOTCSI JIBA TIpOLIECcCa: TPOIECC M30TOIMHOTO OOMEHa
BOJBI U cepoBomopona (mporecc GS) U mporecc M30TOMHOrO OOMEHa aMMHakKa U
BOJIOpOJIA.

IIporiecc GS ocHoBaH Ha oOOMEHE BOAOpPOJa W JEUTEpUs MEXITy BOJAOH W
CEPOBOJIOPOJIOM B CUCTEME KOJIOHH, KOTOPBIE SKCILTYaTUPYIOTCS C XOJIOJHOM BepXHEH
CEKIIMEN 1 ropsiuei HWKHEN cekiueil. Boma TeyeT BHU3 1O KOJIOHHAM, B TO BpeMs Kak
CEpPOBOJOPOAHBIMA Ta3 LUPKYJUMPYET OT JHA K BEpIIMHE KOJIOHH. [[ns comeicTBus
CMEIIMBAHUIO Ta3a W BOAbl HCIOJB3YETCA PsAA JbIpYaThIX JOTKOB. Jleitepuii
MepeMeIaeTcss B BOAY IMPHU HU3KUX TeMIepaTypax U B CEPOBOJIOPOJ IMPHU BBICOKUX
temneparypax. OOoraiieHHbIe JeiTepueM ra3 Wid BoJa YAAISIOTCA U3 KOJOHH
MEPBOM CTYNEHU Ha CTHIKE TOPSUMX M XOJIOJHBIX CEKLHUH, U MPOLIECC MOBTOPSIETCS B
KOJIOHHaX clemyromei crynend. [Ipoaykr mocnennedt ¢aswl - Boma, oOoramieHHas
nerepuem 10 30%, HampaBiseTcs B JUCTWUIALMOHHYIO YCTaHOBKY JUIs
IIPOU3BOCTBA PEAKTOPHO-UYHUCTON TSHKENIOU BOMIB, T.€. 99,75% okucu aewrepus.

B nporecce o6MeHa Mex Ty aMMHAaKOM M BOJOPOJIOM MOXKHO M3BJIEKAaTh JEUTEpHA U3
CHUHTE3-Ta3a IOCPEICTBOM KOHTaKTa C JKMJAKMM aMMHAakOM B IIPUCYTCTBUU
katanuzaropa. CHHTE3-Ta3 Mojaercss B OOMEHHbIE KOJIOHHBI U 3aT€M B aMMHAYHbIH
KOHBepTep. BHYyTpH KOJIOHH ra3 mogHMMAaeTcs OT JHA K BEpIIMHE, B TO BpEMs Kak
KUIKUM aMMHUaK TE€YeT OT BEPIUMHBI KO IHY. JleWTepuil B CHHTE3-Ta3e JIMIIACTCA
BOZOPOZA U KOHIICHTPUPYETCA B aMMHUake. AMMHAK ITOCTYIIAaeT 3aT€M B YCTaHOBKY
JUISl KPEKWHTa aMMUaKa Ha JIHe KOJOHHBI, TOTJa KakK ra3 coOupaercss B aMMHAaYHOM
KOHBepTepe Ha BepummHe. Ha mociemyromux CTyIEeHSX NPOMCXOIUT JalIbHEHIee
oboraiieHue, M IyTeM OKOHYATEIbHOM IUCTWUIALMM IPOU3BOAUTCS PEAKTOPHO-
gyucTas Tsokenas Boaa. Ilogaya cuHTE3-raza MokeT ObITh oOecrieueHa aMMHAYHOM
YCTaHOBKOM, KOTOpasi B CBOIO 04Yepelb MOXKET ObITh COOPY>KE€HAa BMECTE C YCTaHOBKOM
JUIsL IPOM3BOACTBA TSKEJIONW BOABI ITyTEM HU30TOIMHOIO 0OMEHA aMMMaka M BOJOPOJA.
B mporecce aMMuauHO-BOAOPOJHOTO OOMEHAa B KadeCTBE HMCTOYHHKA HCXOIHOTO
JeUTeprsi MOXKET TaKKe UCIOJIb30BaThCs OObIYHAS BOJIA.

MHorue mnpenMeTsl KII0YEeBOro OOOpYAOBaHHS Uil YCTAaHOBOK MO HPOU3BOJCTBY
TSDKEJION BOJIBI, MCIIONB3YIOIUX Mporecchl GS mim aMMuauHO-BOJOPOJHOrO 0OMeHa,
IIMPOKO  paclpOCTpaHEHbl B HEKOTOPBIX  OTPacisiX  HEeYTEXHMHUYECKON
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6.1.

6.2.

MPOMBIIUIEHHOCTH. OCOOEHHO 3TO KacaeTcsi HeOOJBIINX YCTAHOBOK, HUCIIOB3YIOIINX
nporecc GS. OnHaKo HEMHOTHE TPeAMEThI 000PYI0BaHHUS SIBIISIOTCS] CTAHIAPTHBIMH.
IIpoueccst GS M aMMHMaYHO-BOJOPOIHOrO OOMEHa TpeOyroT 00pabOTKU OOJNBIINX
KOJIMYECTB BOCIUIAMEHSIOIMXCS, KOPPO3MOHHBIX M TOKCHYHBIX IKHIKOCTEH TIpH
MOBBIIIEHHOM  J1aBieHuHd. COOTBETCTBEHHO TMpU  pa3paboTKe CTaHAApPTOB IO
MIPOEKTUPOBAHHIO U AKCIUTyaTalllH JUI YCTAHOBOK M 000PYIOBaHMS, UCTIONB3YIOIINX
9TU TIPOLECCHI, CIEAYET yAeNATh OOJbIIOe BHUMAaHUE MOAOOPY MaTepHaloOB M HX
XapaKTepUCTUKAaM C TeM, 4YTOObl 00ECHEeYUTh JUIUTENIBHBIA CpPOK CIIy:KObl Ipu
COXPAHEHHMH BBICOKOW Oe30MmacHOCTH W HaaexHocTH. OmnpeneneHue MaciuTaboB
00yCJIOBIMBAETCS TITABHBIM 00pPa30M COOOpaKEHUSIMA SKOHOMHUKHU U HEOOXOJMMOCTH.
Takum oOpa3zomM, Oonblias YacTh HPEAMETOB OOOPYMOBAHUSI H3TOTOBISIETCS B
COOTBETCTBHH C TPEOOBAaHUAMH 3aKa3UHKA.

Haxkonern, cienyer oTMeTuTh, 4TO Kak B mporecce GS, Tak U B Mpolecce aMMHUaYHO-
BOJIOPOJTHOTO OOMEHa, MpeAMEeThl 00OpYyIOBaHHUS, KOTOpbIE MO OTAETbHOCTH HE
MIPEeHA3HAYEeHbl WM MOATOTOBIEHBI CHELUAIBHO Ul IIPOU3BOJICTBA TSXKEIOW BOJBI,
MOTYT COOMPATHCS B CHCTEMBI, CIIEIIMATBHO MPEJHa3HAYCHHBIC WU MOIrOTOBICHHBIC
JUI TIPOM3BOJICTBA TsDKENOM Bonbl. [Ipumepamu Takux cHCTEM, NPUMEHSEMBIX B
0o0ouX Tpolieccax, SBISIOTCS CUCTeMa KAaTAIUTHUYECKOTO KPEKWHTa, UCTONb3yeMas B
mporecce oOMEHa aMMHaka W BOJOPOAA, U JAWCTHIUISIIMOHHBIE —CHCTEMBI,
WCIIONIBb3yEMBIE B MPOLIECCE OKOHYATENIbHOM KOHLIEHTPALUMU TSKEJIOM  BOJBI,
JIOBOJISALIIEH €€ 0 YPOBHS PEAKTOPHO-YUCTOM.

HpeI[MeTLI O60py,I[OBaHI/DI, KOTOPBIC CIICHUAIILHO MPCAHA3HAYCHbI UJIX IMOATOTOBJICHBI
U IIPpOU3BOJACTBA TSKEJIOM BOJBI IIyTEM HCIIOJIb30BaHUA oo mnponecca obOMeHa
BOJbBI U CEPOBOAOPOAA, oo mpouecca oO0MeHa aMMHaKa 1 BOJ0OpPOJa, BKIIIOYAIOT:

Bono-cepoBoaopoaHbie 00MeHHbIE KOJTOHHBI

OOMEHHBIE KOJIOHHBI, M3TOTaBJIMBAEMbIE W3 MEJIKO3EPHUCTON YITIEPOAMCTON CTallv
(nanpumep, ASTM A516), anamerpom ot 6 M (20 ¢yToB) 10 9 M (30 pyToB), KOTOpBIE
MOTYT OKCIUIyaTHpOBAaThCSI TpPHU JaBICHUHM CBbIIe wWin paBHom 2 Mlla
(300 ¢byHT/KB. MIOMM) W UMEIOT KOPPO3UOHHBIA MOMYyCK B 6 MM wiau Ooblie,
CTEIMATIBHO TIPeTHA3HAYEHBI WIIM TIOJATOTOBJICHBI JUIS MPOM3BOICTBA TKEIIOH BOJIBI
IIyTEM HCIIOIb30BaHHMs IPOIIECCa N30TOMHOTO 0OMEHa BOBI M CEPOBOAOPO/A.

Fa30)1yBR]/I H KOMITPECCOPBI

OnHoctynenuatble, MayoHanopHble (T.e. 0,2 MIla wmm 30 QyHT/KB. 110iiM)
[CHTPOOEIKHBIE Ta30yBKH WM KOMIIPECCOPHI ISl IUPKYJLSIIUN CEPOBOIOPOIHOTO
raza (T.e. raza, coaepsxkariiero 6oiee 70% H,S), cnenmansHo mpenHazHau€HHbBIE WIIN
MOATOTOBJICHHBIE JUTS MPOU3BOCTBA TSDKENION BOJIBI ITyTEM HCIIOIB30BAHMUS MPOIIECCa
oOMEeHa BOJBI M CEpOBOAOPOJAA. OTHU Ta30[yBKH WJIM KOMIIPECCOPHl HMEIOT
TIPOM3BOUTENHHOCTD, MPEBBIIAONLYI0 WIH paBHYI0 56 M/c. (120 000 SCFM) mpu
SKCIUTyaTallil  TOJ  JAaBJIEHUEM, [MpeBbIaronmM wid  paBHbiM 1,8 Mlla
(260 ¢yHT/KB. MIOVIM) Ha BXOJE, M CHAO0XKEHBI CATBHUKAMH, YCTOMYMBBIMU K
Bo3aencTeuro H,S.
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6.3.

6.4.

6.5.

6.6.

6.7.

AMMI/Iﬂ‘lHO-BO}IOPO)IHI)Ie 00MeHHBbI€ KOJIOHHBI

AMMHaYHO-BOAOPOIHbIE OOMEHHBIE KOJIOHHBI BBICOTOH Ooiee WM paBHOH 35 M
(114,3 pyroB) muamerpom ot 1,5 M (4,9 dyToB) 1o 2,5 m (8,2 dyToB), KOTOpHIE MOTYT
9KCILTYaTHPOBATHCS oJ JIaBJICHUEM, NPEBBIIAOIINM 15 MIla
(2225 ¢yHT/KB. AI0MM), CHEUMATBHO TNpEIHA3HAYCHHBIC WM ITOJTOTOBIICHHBIC IS
HPOU3BOJICTBA TSDKETIOM BOJBI IyTE€M HCIIOJB30BaHMA IMpoliecca 0OMEHa aMMMaka U
BOJOPOZA. DTH KOJOHHBI MMEIOT TaKXKe 110 MEHbLIEH Mepe OJHO OTOOPTOBAHHOE
0CEBOE OTBEPCTHE TOTO XK€ JAUAMETPa, YTO U LWIMHAPUYECKas: 4acTbh, Yepe3 KOTOPYIO
MOTYT BCTaBJIATHCS WM BEBIHUMATHCS BHYTPEHHUE YaCTH KOJIOHHBL.

BHyTpeHHHe YaCTH KOJOHHBI M CTYIICHYATBIC HACOCHI

BHyTpeHHue 4acTi KOJIOHHBI ¥ CTYNIEHYAThle HACOCHI, CIIELUANILHO MTPEJHA3HAYCHHBIE
WIM TOATOTOBJIEHHbIE JUIA KOJOHH JUIi MPOM3BOJCTBA TSDKEIOM BOABI IyTEM
UCIIONB30BAaHMS TIPOIECcCa aMMHAYHO-BOAOPOAHOTO oOMeHa. BHyTpenHme uactu
KOJIOHHBI BKJTIOYAIOT CHELUAIBHO MpeIHA3HAU€HHbIE KOHTAKTOPbI MEXKy CTYHEHSAMH,
COJICHCTBYIOIIME TECHOMY KOHTAKTy Ta3a M kuiakocTu. CTyneHuaTble HacoChl
BKJIIOYAIOT CHELHUAIbHO IMPEIHA3HAUYCHHBIE MOTPY>KaeMble B KHUIKOCTb HACOCHI JUIs
LUPKYJISLIUN JKUJKOTO aMMUaka B Ipeaenax o0beMa KOHTAaKTOPOB, HAXOZSIIMXCS
BHYTPH CTyIIEHEH KOJIOHH.

YcranoBku s KPEKHHIra aMMHaKa

VYcTaHOBKM 11 KpPEKMHra aMMHUaka, OJKCIUyaTHpyeMble T[OJ  JIaBJICHHUEM,
npeBplmaromuM  win  paBHbiIM 3 MIla (450 GyHT/KB. q1oiiM),  CIIEIMATIBHO
npeHa3HAYeHHbIC WM TOJTOTOBJICHHBIC AJIS MPOM3BOACTBA TSHKEIOH BOIBI MyTEM
UCIIOJIb30BaHMs Ipoliecca M30TOMHOT0 0OMEHa aMMHaKa U BOAOPO/a.

HuppaxpacHble aHAIU3ATOPHI NOIVIOLCHUS

WudpaxpacHple aHAIM3aTOPHI TIOTJIOMICHUS, CIIOCOOHBIE OCYIICCTBISTh aAHAJIH3
COOTHOILICHHS MEXIy BOJIOPOJIOM U JEWTEpHeM B pEalbHOM MacITade BpPEMEHH,
KOTJ[a KOHIIEHTpAK ASUTEepUs paBHbI UK MpeBbILatoT 90%.

Karamnrnueckue neun

Karanutnueckne mneun g nepepaboTKyM OOOTralleHHOro JAEHTEpHUEBOrO Traza B
TSDKEJIYI0 BOJY, CIELMANbHO IpeJHA3HAYCHHblE WJIM MOATOTOBJIEHHBIE JUIA
IPOU3BOJICTBA TSKEJIOW BOJBI ITyTEM HMCHOJIB30BAHUS IPOLECcCa U30TOIMHOIO 0OMEHa
amMMuUaKa ¥ BOJI0poa.

YcTaHOBKM IS  KOHBEPCHH YpaHa M 00OpylOBaHHE, CHEIMAJIBHO
NpeHA3HAYEHHOE WIH MOAT0TOBJIEHHOE /IJIsl 3TOT0

BBOJJHOE 3AMEYAHUE

B ycranoBkax u cucreMax Jisi KOHBEPCHH YpaHa MOXKET OCYIIECTBIISTHCS OAHO WU
HECKOJIbKO TMPEBpPAlleHUWd M3 OJHOTO XMMHUYECKOIO H30TONAa ypaHa B JIPYTOW,
BKJIIOUAsi: KOHBEPCHUIO KOHIICHTpATOB ypaHoBoi pyzsl B UO;3, kouBepcuto UOs B UO,,
koHBepcuto okucen ypana B UF, wnu UFg, konBepcuto UF4 B UFs, konsepcuro UF¢ B
UF4, xorBepcuto UF, B MeTaiumnueckuii ypad U KoHBepcuto ¢ropuaos ypana B UO,.
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7.1.

7.2.

7.3.

74.

MHorue KIo4eBble KOMIIOHEHTHI 00OPYIOBaHUs YCTAHOBOK JUIsi KOHBEPCHUHU YypaHa
XapaKTepHBl  JUII  HEKOTOPBIX  CEKTOPOB  XWMHUYECKOW  oOpabaThIBaromieit
NpOMBIIIJICHHOCTH. Hampumep, Buabpl 000pyAOBaHHS, HCHOIB3YEMOIO B OTHX
mporeccax, MOTYT  BKIIIOYaTh: Me4n, KapycelbHbIE TI€UH, PEAKTOpPhl C
TNICEBIOOKIDKCHHBIM ~ CIIOEM  KaTalu3aTopa, JKapoBbIE  PEaKTOpPHbIE  OAallHH,
KHUJIKOCTHBIC EHTPU(YTH, TUCTHUIAIIUOHHBIC KOJOHHBI U YKHIKOCTHO-KHIKOCTHBIC
OKCTPAKIMOHHBIE KOJOHHBL. OJHAKO HE MHOTHE KOMIIOHEHTHI 000pyI0BaHUS
UMEIOTCS B "TOTOBOM BHie'", OOJBIIMHCTBO M3 HUX HOJDKHBI OBITH ITOATOTOBJIEHEI
COTNIaCHO TpeOOBaHMSAM M cCHelu(UKausAM 3aKka3uhka. B HEKOTOpBIX ciyyasx
TpeOyeTcss YUUTHIBATh CIEIUAIBHBIE MPOEKTHBIE M KOHCTPYKTOPCKHE OCOOCHHOCTH
JUISL 3AIUTHl OT arpECCUBHBIX CBOMCTB HEKOTOPBHIX M3 00pa0aThIBAEMbBIX XUMHUECKUX
BemiecTB (HF, F», CIF; u ¢ropuns! ypana). Hakoner, cieayer OTMETUTb, YTO BO BCEX
mpoleccax KOHBEPCHH ypaHa KOMIIOHEHTHI O0OpYyHOBaHHUS, KOTOPbIE OTAEIHHO
CHEIHMAIFHO HE MpEAHAa3HAYEHbl WM TOJTOTOBJIEHBI JUIsI KOHBEPCHUHU ypaHa, MOTYT
ObITh OOBEOMHEHBl B CHCTEMBI, KOTOpPbIE CIEIUATBHO MpeIHa3HAYCHBI WU
MOJITOTOBJICHBI [T UCTIOJIB30BAHMS B 1IEJISIX KOHBEPCHH YpaHa.

CrnenuanbHO NpPeJHA3HAYEHHbIe HIH MOAT0TOBJICHHbIE CHCTEMBbI 11 KOHBEPCHH
KOHLIEHTPaToOB ypaHoBoii pyasl B UO;

[NHOACHUTEJIbBHOE 3AMEYAHUE

KonBepcust koHeHTpaToB ypaHoBoi pyabl B UO3 MOXKET OCYHIECTBISATHCS CHaydaia
IIOCPEJICTBOM PAcTBOPEHUs] PyAbl B a30THOM KHUCIOTE M SKCTPAKLUU OYUIIEHHOTO
reKcarujpara ypaHWIIUHUTpaTa C MOMOUIbIO TaKOr'0 PAacTBOPUTENS, KaK TPUOYTHI
¢docdar. 3arem rekcarmapaT ypaHWIAMHHTpaTa Tpeoodpasyercs B UOs; mmbo
MOCPEJICTBOM KOHIEHTPALlMU M JCHUTpPAIMH, JIMOO MOCPEJCTBOM HEUTpaau3aluu
ra3000pa3HbIM aMMHAKOM JUIS TOMYYEHHUs JuypaHaTa aMMOHHMS C MOCIEAYIOIIEH
(bunbTpaluei, CymKkoi 1 KalbIIHHUPOBAHUEM.

Cneunam,no NpeIHAa3HAYCHHDbIC UJIM MMOATOTOBJICHHBIC CUCTEMBbI 1J1s1 KOHBEPCUHA
UO3 B UF6

[HOACHUTEJIBHOE 3AMEYAHUE

Kongepcust UO3; B UFs MOKeT OCYIIECTBIATHCS HEMOCPEACTBEHHO (DTOPHUPOBAHUEM.
Jns mporiecca TpeOyercss MCTOYHHK Ta3000pa3HOro (ropa WM TPeX(TOPHCTOrO
XJIopa.

Cneunam,no NpeIHa3HAYCHHDbIC UJIM MMOATOTOBJICHHBIC CUCTEMBbI 1J1s1 KOHBEPCUHA
UO3 B UOz

[NHOACHUTEJIbHOE 3AMEYAHUE

Kongsepcust UO; B UO; MOXKET OCYLIECTBIATHCS MOCPeACTBOM BoccTaHOBIeHUsT UO3
ra3000pa3HbIM KPEKHHT-aMMHAAKOM HITH BOJOPOIOM.

Cneunam,no NpeIHAa3HAYCHHDbIC UJIM MMOATOTOBJICHHBIC CUCTEMBbI 1J1s1 KOHBEPCUHA
UOz B UF4

INOACHUTEJIbHOE 3AMEYAHUE

Konsepcust UO, B UF4 moxer ocymecTBisATbCsl mocpeactBoM peakuun UO; ¢
ra3zoo0pasHeM propucteiM BogopoaoM (HF) mpu temneparype 300-500°C.
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7.5.

7.6.

7.7.

7.8.

Cl'[eIII/IaJ'lI)HO NpEeAHASHAYCHHbIC UJIA MIOATOTOBJICHHBLIEC CUCTEMbI VIS KOHBEPCUHU
UF, B UFs

[NOACHUTEJIBHOE 3AMEYAHUE

Kounsepcus UF4 B UF¢ ocyiecTBasieTcss MOCPEACTBOM IK30TEPMHUUECKON PEAKLIUU C
¢Topom B peakTopHOH OamHe. UFs KOHAeHCcHpyeTCs M3 TOpsYMX JIETYYMX Ta30B
MOCPEJICTBOM IPOIYCKaHHsI NOTOKA Ta3a yepe3 XOJOIHYIO JIOBYILIKY, OXJIAXKJIEHHYIO
1o -10°C. [ns npouecca TpedyeTcs HCTOYHUK ra3oo0pasHoro ¢ropa.

CrnenuanabHO NpeJIHA3HAYEHHbIE WJIM MOATOTOBJIEHHbIE CHCTEMBbI /ISl KOHBEPCUH
UF4 B MeTa/iIM4eCKuil ypaH

[NOACHUTEJIBHOE 3AMEYAHUE

KonBepcus UF; B MeTaulMyeckuid ypaH OCYIIECTBIIETCS TOCPEACTBOM €ro
BOCCTAHOBJICHUSI MarHveMm (KpyImHbIE MapTUU) WK KalblleM (Majble MapTUH).
Peakumsa  ocymiecTBiasieTcss IIpu TeMIeparypax — BbIIE TOYKM  IUIABJICHHUSA
ypana (1130°C).

Cl'[eIII/IaJ'lI)HO NpEeAHASHAYCHHbIC UJIA MOATOTOBJ/IICHHBLIEC CUCTEMbI VIS KOHBEPCUHU
UFG B UOz

[NOACHUTEJIBHOE 3AMEYAHUE

Konsepcuss UFg B UO, MOXET OCYIIECTBISITBCS TOCPEICTBOM OIHOTO W3 TpeX
npoueccoB. B nepom nponecce UFg BocctanaBnuBaercss u ruaponusyercs B UO; ¢
HCIIONIb30BaHUEM Boaopoja W mapa. Bo Bropom mnpouecce UFg ruaponmsyercs
pacTBOpeHHEM B BOJE, AJIsl OCAKICHUS AWypaHaTa aMMOHHUS JOOABISETCS aMMHUAK, a
nuypaHat BoccraHaBiuBaercss B UO, Bomopomom mpu Ttemmeparype 820°C. Ilpu
TpeTbeM mpotiecce razoodpasusie UFs, CO, u NH3 cMemmBaioTcst B Bojie, ocaxias
ypaHWIKapOOHAT aMMOHHS. YPpaHWIKapOOHAT aMMOHHS CMEIIMBACTCS C TapoM U
BozoponoM npu temneparype 500-600°C nns npoussonctea UO,.

Konsepcust UFg B UO, 4acTo ocyIecTBiseTcs Ha NMEpBON CTYNEHH YCTAaHOBKH IO
M3rOTOBJIEHUIO TOIUIMBA.

CrenuajbHO NpeIHa3HAYCHHDbIC UJIM MMOATOTOBJICHHBIC CUCTEMBbI 1J1s1 KOHBEPCUHA
UF6 B UF4

[NHOACHUTEJIbHOE 3AMEYAHUE

Konsepcust UF¢ B UF4 ocymiecTBiseTcss mOCpeACTBOM BOCCTaHOBJIEHHS BOJOPOIOM.
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