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NHdopMaLNOHHBIN LIMPKYNApP INFCIRC/359/Add.1

29 Hos6pst 2010 rona

O0u1ee pacnipocTpaneHue

Pycckuit
SI3pIk OpUruHana: aHMIUHCKUN

[JononHutenbHbIN NpoToKon K CornaweHunto
mexay HapogHoin Counanmnctmieckon
Pecnybnukon Anbannen n MexagyHapogHbim
areHTCTBOM N0 aTOMHOW 3HEPIrnn O NPUMEHEHUN
rapaHTUM KO BCeEN A0EePHON OEATENBbHOCTU
AndaHunu

1. Tekcr [lomomHutensHoro mpotokona k  Comnamenutro  Mexnay — HapogHoi
Conmanucruyeckoir Pecmybnukoii Anbanueil 1 MexlyHapOJHbIM areHTCTBOM IO aTOMHOM
SHEPrud O TMPUMEHEHUHM TapaHTUW KO BCEW SANEpHOU JACSATEIbHOCTH AnGaxnn’
BOCIIPOM3BOAMTCS B HACTOAIIEM JOKYMEHTE Uil CBeleHus Bcex wieHoB. Coser
yHOpaBIAOMUX 0A00pua HactosAumil JlonomHutenbHelii nporokon 16 utonst 2004 rona. OH
Obu1 Ioamucan B Bene 2 nexabps 2004 roxa.

2. B coorBerctBun co crarbeil 17 J|OMOIHUTENBRHOrO MPOTOKOJA OH BCTYNWI B CHIY
3 HosiOpst 2010 roma, B AeHb, Korja ATEHTCTBO mMOAydmsio oT Pecnybmuku AnGanum
MUCHbMEHHOE YBEIOMIIEHHE O TOM, YTO 3aKOHOAATEIbHbIE M KOHCTHTYIIMOHHBIE TPeOOBaHUS
Anbanuu, He0OX0AUMBIE ISl BCTYTUICHUS B CHITY, BBITIOJTHEHBI.

! Bocipousgeneno B noxymente INFCIRC/359.



INFCIRC/359/Add.1
ITpunoxenue

[lononHnTenbHbIN NpoTokon K CornallueHuto
mexay HapogHon Counanmnctmyeckon
Pecnyonukon AnbaHuen n
MexayHapoaHbiM areHTCTBOM NO aTOMHOW
SHEpPrnn o NPUMEHEHNN rapaHTUn KO BCEN
aaepHon gesitenbHocT AnbaHum

[TPUHUMA S BO BHUMAHMUE, uro Pecniy6nuka AnGanus (B JajbHEHIIEM UMEHyeMast
“Anbanus’) 1 MexXIyHapOIHOE areHTCTBO 1O aTOMHOW SHEPruM (B JHajIbHEUIIIEM HMEHYEMOE
"AreHTcTBO") ABIISAIOTCS yyacTHMKaMH CoryalieHusi O IPUMEHEHUHU TapaHTHH KO BCEH siIepHOM
nesTenbHocTH AnbGanuu (B ganmpHeiieM nMenyemoro "CornamieHue o rapantusx'), KoTopoe
BCTYIIWJIO B cuity 25 Mapra 1988 rona;

YUUTBIBAS xenanue MeXIyHApOIHOTO COOOIIECTBa emie Oojice YKPEIUTb PEeKUM
AZIEPHOTO HEPACIIPOCTPAHEHMS ITyTEM MOBBILIEHUS AEHCTBEHHOCTH U A(PPEKTUBHOCTU CUCTEMBbI
rapaHTuii ATeHTCTBa;

HAIIOMUHAS, uro AreHTCTBO NpH OCYLIECTBIEHMH TapaHTHH [JOJDKHO YYMTBIBATh
HEOOXOIMMOCTb: M30eraTb CO3/aHMs NPENATCTBUM AKOHOMHYECKOMY U TEXHOJOTMYECKOMY
pasBuTHIO ANOAaHMM WM MEXIyHApOIHOMY COTPYIHHYECTBY B OOJNACTH MHUPHOH sepHOM
NeATeNIbHOCTH; COOMIONAaTh JEHCTBYIOIME IIOJIOKEHUs B OOJAacTH OXpaHbl  3/10pPOBbS,
0e30macHOCTH, (PU3NUECKOI 3aIUTHI, a TAKXKE APYTHe IEHCTBYIOMINE TpeOOBaHUS 0€30MaCHOCTH
U 1IpaBa OTAENbHBIX JIML; ¥ IPUHUMATh BCE MEPHI 110 3aLIUTE KOMMEPUECKHUX, TEXHOJIOTMYECKUX
U TIPOMBIIUIEHHBIX CEKPETOB, a TaKKe JPyrod KOHOHICHUUAIbHOW HH(OpMalUH, KOTOpas
CTAHOBUTCS] €My U3BECTHOM;

[TPUHUMAS BO BHUMAHUME, 4rto wyacTtora TpOBEACHHS U HWHTEHCHUBHOCTH
MEpOTIPUSITUH, YKa3aHHBIX B HacTosieM [IpoTokose, OyMyT moiep>KuBaThCs HA MUHUMATHBHOM
YPOBHE, COOTBETCTBYIOIIEM IIEIHM TOBBIIICHUS JCHCTBEHHOCTH M 3(PPEKTUBHOCTU TapaHTUN
AreHTCTBa;

HACTOSAIINM AnGanvst u ATEHTCTBO COTTIACHIMCH O HIDKECIIETYFOIIEM:



CBA3b MEXAY HACTOAIIUM ITPOTOKOJIOM U COI'VTAIIEHUEM O

I'APAHTHUAX

Crarps 1

ITonoxenus CorameHus o rapaHTuAax MpUMCHAIOTCA K HACTOALIEMY HpOTOKOHy B TOH
MEpE, B Kakoh OHH COOTBCTCTBYIOT IMOJIOKCHUAM HACTOALICTO HpOTOKOJ'Ia N COBMCCTHUMEI C

HUMHU.

B CJIydyac IMPOTHBOPCUUA MCKAY IOJOKCHUIAMU CornameHust o rapaHTUAX U

IMOJIOXKCHUAMMN HACTOAIICTO HpOTOKOJ'Ia MPUMCHATIOTCS IMOJIOXKCHUA HACTOAIICTO HpOTOKOHa.

MNPEJOCTABJIEHUE NTHO®OPMALIUN

Crarps 2

a. AnbGanus MpeaoCTaBIACT AreHTCTBy 3a5BJICHUC, COACPIKAIIICC:

i)

iii)

Vi)

OOmee omnucanue M HMHGOPMALMIO, YKa3bIBAIOLIYI0 MECTO HPOBEIEHUS
OTHOCSIIIUXCS K SIIEPHOMY TOIUIMBHOMY LMKy Hay4HO-HCCIEAOBATEIbCKUX U
OTBITHO-KOHCTPYKTOPCKUX pabOT, HE CBS3aHHBIX C SAJCPHBIM MaTepHajoM,
OCYIIECTBIIIEMBIX Te-TH00, KOTOphIe (DMHAHCHPYIOTCS, TIOJTYYHIN KOHKPETHOE
paspelieHre Wi KOHTPOJIUPYIOTCS UM OCYIIECTBISIOTCS OT UMEHU AJIOaHuU.

OmnpeneneHHyl0  ATE€HTCTBOM  Ha  OCHOBE  OXKMJIAEMOI'O  TOBBILIEHUS
NEWCTBEHHOCTH WM  S(PPEeKTHBHOCTH ¥  COTJIACOBaHHYI C  AnbaHuei
uHGOPMAIIMIO O KacarolIelcs TapaHTUW SKCILTyaTallMOHHOW NESATENIbHOCTH Ha
YCTaHOBKaX M B MECTax HaXOXKICHHs BHE YCTAaHOBOK, TJI€ OOBIYHO MCIOIB3YETCS
SJIEPHBIN MaTepHaIL.

OOmiee omnucaHue KaXAOro 3JaHMS Ha KaxAOM IUIOIAJKe, BKJIOYas €ro
HCIIOJI30BaHUE, U, €CIIM 3TOI'0 HEIOCTATOYHO - ONIMCAHUE €0 COAEPKUMOro. ITO
OINMCAHUE BKJIIOYAET KapTy TAKOW ITOIIAIKH.

Onucanue Maciutaba onepanuil A KaXA0ro MECTa HAXOXKACHUS, UMEIOILEro
OTHOLICHHE K JEeATENbHOCTH, yKa3aHHOM B Ilpunoskenuu I k HacTodmemy
IIporokomy.

Wudopmannio, yKa3plBaIOIIYI0O MECTO  HAaXOXICHHS, OKCIUTyaTallHOHHOE
COCTOSSHUE M OLICHOYHBIE TOJOBBIE INPOU3BOACTBEHHBIE MOIIHOCTH YPaHOBBIX
PYIHUKOB U OOOTaTUTENbHBIX YCTAaHOBOK M TOPHUEBBIX OOOTaTUTEIHHBIX
YCTaHOBOK U CYIIECTBYIOIIUN T'OJ0BOM 0OBEM NMPOU3BOACTBA TAKUX PYJHHKOB U
000raTUTENbHBIX YCTAaHOBOK Ui A0aHUM B 1esioM. Aj0aHusi MpeAoCTaBiIsIeT 1o
3ampocy AreHTcTBa JaHHBIE O CYIIECTBYIOIIEM T'0JIOBOM OOBEME MPOM3BOJCTBA
OT/ECIILHOTO PYJHHUKA WM O0OTaTUTEIhHON ycTaHOBKH. IIpemocrtaBieHue »ToH
uHpOpMaLUU He TpeOyeT BeICHHs MOIPOOHOTO yUeTa sIIEPHOT0 MaTepuania.

HNudopmanuio OTHOCHTETHFHO HCXOJHOTO MaTepualia, KOTOPBIA elle He JOCTUT
COCTaBa W YHCTOTHI, KOTOpPBIE JAEHAIOT €r0 MPUTOMHBIM IS HW3TOTOBJICHHUS
TOTUIMBA WJIM U30TOITHOTO 00OTaICHYSI, BKJIFOYAIOIIYTO:

a)  KOJMYECTBA, XUMHUYECKUI COCTaB, MCIIOJIb30BAaHHE WU IPEANOIaracMoe
UCMOJb30BaHUE TAaKOr0 Marepuasa, HEe3aBUCHUMO OT €ro sIepHOro WIH
HEeSZIEPHOTO MCIIONBb30BaHMS, JUId KaXIOr0 MecTa HaxOXKICHHs Ha
AnbaHun, B KOTOpPOM TakoWl MaTepuay MNPUCYTCTBYeT B KOJIMYECTBAX,
MPEBBIIAIONINX JIECATh METPHUUECKMX TOHH ypaHa W/WIM JBajIaTh



vii)

b)

MCTPHUYCCKUX TOHH TOpuUA, a I APYrux MECT HAXOXKIACHUA C
KOJIMYECTBaMH OoJiee OJJTHOM METPUYECKOH TOHHBI - 00IIIee KOIUIECTBO IS
AnGaHum B 1eTIOM, €ciaM 3TO oO0Iiee KOJMYECTBO IPEBBIACT JIECATh
METPHYECKHX TOHH ypaHa WIH JBaalaTh METPHYECKHX TOHH TOPHSL.
[IpenocraBnenue 3toil mHpOpMAMKM HE TpeOyeT BEIEHHs IOAPOOHOTO
ydeTa siIepHOr0 MaTepuala;

KOJINYECTBA, XUMHUYECKUI COCTaB U MYHKT HA3HAYCHUS KaXJ0M SKCIIOPTHOU
MOCTaBKU U3 ANOaHMM TaKOro MarepHana il KOHKPETHBIX HesIepPHBIX
LeJIeH B KOJMYECTBAX, MPEBBIIIAIOIINX:

1)  nmecATh METPUYECKUX TOHH YpaHa, WIM JUIsL TOCJIEOBAaTEIbHBIX
SKCIOPTHBIX IOCTaBOK ypaHa u3 Ab0aHMM B OJHO U TO XK€
rocyapCcTBO, Kaxkaas U3 KOTOPbIX MEHEE NECATU METPUYECKUX TOHH,
HO CyMMa KOTOPBIX IPEBBINIAET JECATh METPUUECKUX TOHH B TEUEHUE
roja;

2)  fABaAuaTh METPUYECKUX TOHH TOPHUS, WIM JUIS TOCJIEAOBATEIIbHBIX
SKCIIOPTHBIX TIOCTaBOK TOpus u3 AnbGaHMM B OJHO U TO K€
rOCyJIapCTBO, KaxJas M3 KOTOPBIX MEHEE ABAJUATH METPUYECKUX
TOHH, HO CyMMa KOTOPBIX IIPEBBIIIAET ABAALATh METPUUECKUX TOHH B
TCUCHHE T'0JIa;

KOJINYECCTBA, XUMHUYECKHUU COCTaB, MECTO HAXOKIACHUA B HACTOALICC BPEMsI
N  HUCIOJb30BaHHC WM  [OpeamnojiaracMoc  HUCIO0Jb30BaHUC Kaxa0i
PIMHOpTHOIZ IIOCTAaBKH Ha AJI0aHHIO TaKOro MaTepuaiga Mjs1 KOHKPCTHBIX
HCAOCPHBIX e B KOJMYCCTBAX, NPCBhIIIAIONINX:

1)  nmecATh METPUUECKUX TOHH YpaHa, WIM JUIsL TOCJIEJOBaTEIbHBIX
UMIIOPTHBIX TIOCTAaBOK ypaHa Ha AJOaHWIO, Kagas M3 KOTOPBIX
MEHEE JECATH METPUYECKUX TOHH, HO CyMMa KOTOPBIX IIPEBBIIIAECT
JECATh METPUYECKUX TOHH B TEUEHUE I'OJ1a;

2)  fABaAmaTh METPUYECKUX TOHH TOPHUS, WIM JUIS TIOCJIEIOBATEIIbHBIX
MMIIOPTHBIX TIOCTaBOK TOpHsl Ha AJ0aHUWIO, Kaxaas M3 KOTOPBIX
MEHee JBAJaTH METPUUYECKUX TOHH, HO CyMMa KOTOPBIX MPEBBIIIAET
JIBaJIIaTh METPUUYECKUX TOHH B TE€UEHUE TOJ1a;

Py TOM HOHMMaHWH, YTO MPEACTAaBICHHE MH(POPMAUK O TAKOM MaTepuale,
NpeaAHasHAYCHHOM [JId HCAACPHOI'O0 HCIOJBb30BAHUA, IIOCJIIC TOI0 KakK OH
JOCTUTHET OKOHYATEIbHOH (OPMBI CBOETO HESICPHOTO HCIIOJIBb30BAHUS, HE
Tpebyercs.

a)

b)

nH(GOPMaLIMI0O OTHOCUTEIBHO KOJMYECTB, BUIOB HCIOJIb30BAaHUS U MECT
HAXOXJICHUS SIEPHOTO MaTepuana, OCBOOOXKIEHHOTO OT TapaHTHl B
COOTBETCTBHUU €O cTaTher 36 CornameHus 0 rapaHTHsIX;

WH(GOPMAIIMI0O OTHOCHUTEIHHO KOJTUYECTB (KOTOpas MOXET UMeTh (hopmy
OLICHOK) U BUJIOB HCIIOJIBb30BaHUS B KaXKIOM MECTE HaXOXKJIEHUS SIEPHOTO
MaTtepuana, OCBOOOXKIEHHOTO OT TapaHTHil B COOTBETCTBHU CO CTaThei
35b) Cornamenuss 0 TapaHTUAX, HO €II€ HE HAXOJAIIErocs B
OKOHYATENbHON (opMe JUIsi HEsIIEPHOTO MCIIONBb30BAHUS, B KOJIUYECTBAX,
MPEBBIIAIOIIMX yKa3aHHble B cTaThe 36 CornameHuss O TrapaHTHsIX.
[IpenocraBnenue 3Toi MHpOpMAIMU HE TpeOyeT BeIeHHs IOAPOOHOTO
ydeTa siIepHOTO MaTepHuaia.



viii) MHpopMaIio OTHOCHUTEIFHO MECTa HAXOXKICHHS WM JaJTbHEUIeH 00paboTKu

OTXOJIOB CPEJIHETO MJIM BBICOKOTO YPOBHS aKTUBHOCTH, COJEpPKAIlUX IIyTOHUH,
BBICOKOOOOTaIlIEHHBI ypaH WM ypaH-233, B OTHOIIEHWU KOTOPBIX MPUMEHEHUE
rapaHTuii ObUIO MpeKpalleHo B cooTBeTcTBUU co cratkeit 11 Cornmamenus o
rapanTusx. Jlns nenu gaHHOrO MyHKTa "NanbHeWmas oOpaboTka" He BKIIOYAET
NEepeynakoBKy OTXOJOB MJIM UX JajbHelllee KOHIUIIMOHUPOBAHUE, HE
IpeyCcMaTpUBAIOIIEE Pa3ICIICHUS 2JIEMEHTOB, AJIsl XPAHEHUS UIIH 3aXOPOHEHMUSL.

Cnenyrouryto MH(GOpPMALMIO OTHOCUTEIBHO COIJIACOBAHHOIO OOOPYIOBaHUS U
HEsAJIEPHOr0 MaTepualla, nepedyrciieHHbIX B [Ipunoxenun 11:

a) 1O KaXJ0i SKCIOPTHOM MocTaBke U3 AJOaHUHM TaKoro oOOpyHOBaHHS H
MaTepuana:  MAEHTH(UKaLKsA, KOJIMYECTBO, MECTO IPEeaNoJaraeMoro
UCIOJB30BaHUs B TOCyJapcTBe-llojlydareile W jJara WId B
COOTBETCTBYIOLMX CIIydasx 0’KUAAaeMas 1aTa SKCIIOPTHOM IMOCTaBKH;

b) MmO KOHKpeTHOMY 3ampocy ATEHTCTBA, MOATBEpXkACHUE AnOaHHMel Kak
UMIOPTUPYIONIMM  TOCYJAapCTBOM  WH(OpPMALUH,  MPEIOCTaBICHHOU
ATEHTCTBY JpyruM TOCYAApCTBOM B OTHOLIEHUH OKCIOPTAa TaKOIro
o0opyIoBaHus U MaTepuaia Ha AJI0aHuUIO.

OO0mue muaHel Ha TPEACTOANIIUHN JSCITHICTHIN EPUO, UMEIOIINE OTHOIIEHUE K
Pa3BUTHIO SIIEPHOTO TOIUIMBHOTO IMKIIA (BKIIOYAs MJIAHUPYEMBIE OTHOCSIIIUECS K
SJIEPHOMY  TOIUIMBHOMY LHMKJIY HAy4YHO-MCCIIEOBATEIbCKUE M  OMBITHO-
KOHCTPYKTOpCKHE palOoThl), KOIrJa OHU YTBEPXKIECHbI COOTBETCTBYIOIIMMHU
KOMIIETEHTHBIMU OpTaHaMu Ha AJIOaHUH.

AnOaHusl mpuilaraeT BCE pa3yMHBIE YCWIIHS, C TEM 4YTOOBI MPEeNIOCTaBUTh ATEHTCTBY
CIIEAYIOILY 0 UH(OPMAIIHIO:

i

obOmiee omucanne W HWHOOPMAIMIO, YKA3bIBAIOIIYI0 MECTO MPOBEICHUS
OTHOCSIIIUXCS K SIEPHOMY TOIUIMBHOMY IUKITy HAYYHO-HUCCIIEIOBATEIBCKUX H
OTIBITHO-KOHCTPYKTOPCKHX paboT, HE CBS3aHHBIX C SAOCPHBIM MaTepHajoM,
KOTOpBIE KOHKPETHO OTHOCATCS K 00OTaIlleHHIO, ITepepaboTKe SAEPHOTO TOIIINBA
WK K 00paboTKE OTXOJOB CPEJHEr0 WM BBICOKOTO YPOBHS AaKTHBHOCTH,
colepKalux IUIYTOHWW, BBICOKOOOOTANIEHHBIM  ypaH WM ypaH-233,
OCYILIECTBIAEMBIX Te-T100 Ha Ay0aHMH, HO KOTOpbIe HE (PUHAHCUPYIOTCS, HE
HOJTYYHJIM KOHKPETHOTO Pa3pelieHns WM He KOHTPOJIMPYIOTCs AOaHuel nim He
OCYILIECTBIIAIOTCSA OT UMeHHM Anbanuu. Jlns menw naHHoOro myHkra "oOpaborka”
OTXO/I0OB CPEAHEr0 WM BBICOKOTO YPOBHS AaKTHBHOCTH HE BKJIIOYaeT
NEepeyNnakoBKy OTXOJIOB WIM UX KOHIMIIMOHHUPOBAHME, HE MpEayCcMaTpHBAOIIEe
paszesieHus YIEMEHTOB, [T XPAHEHHUS HITH 3aXOPOHEHUSL.

ofmiee omucaHue [EATEIBHOCTH W CBEACHHUS O JIMIE WU OpraHu3aIui,
OCYIIECTBIIAIONINX TaKyl0 JCATEIHHOCTh B ONPEACICHHBIX ATEHTCTBOM MECTax
HAXO0XJICHUA 3a TpeaeaMy TUIOMIA KU, KOTOPbIe, 0 MHEHUIO ATEHTCTBA, MOTJIH
Obl (YHKIMOHAJIBHO OBITH CBSI3aHBI C JESITENBHOCTHIO HAa ATOW IUIOIIAJIKE.
[IpenocraBnenne TakoW HHPOpPMAIMKM SBISETCS MPEAMETOM KOHKPETHOTO
3anpoca ArentctBa. OHa TPEIOCTaBISAECTCS B KOHCYJIbTAIlUU C ATEHTCTBOM U
CBOEBPEMEHHO.



Ilo 3ampocy ArentcTBa AuGaHMsl [aeT YTOYHEHUS WM pa3bACHEHUs J1000i
UH(pOPMAaLINK, IPEIOCTABICHHON B COOTBETCTBUU C HACTOSAIIEH CTaThel, B TOW CTETEHH,
B KOTOPOH 3TO UMEET OTHOLICHUE K L[E€JIU TapaHTUH.

Cratps 3

AnbGanusa npenoctaBiseT AreHTCTBY B TeueHue 180 qHell mocie BCTyIUIEHUS B CHITY
Hactosmero [Iporokona nHdopmainoo, 0 KOTOPO TOBOPUTCS B cTaThe 2.a.1), 1ii), iv),
V), vi) a), vil) ¥ X) ¥ B cTaThe 2.b.1).

AnGanust mpenoctaBisgeT ATEHTCTBY A0 15Mas  Kakaoro roga OOHOBJICHHYIO
MH(POPMALIMIO, O KOTOPOW TOBOPHUTCSA B IYHKTE a. BBIIIE, 32 MEPUOJI, OXBAThIBAIOLIMIM
NPEIIECTBYIONINA KaleHaapHbelid ron. Eciau panee mpenoctaBieHHas HHGOpMAIH
ocranach 0e3 u3MeHeHui, AndaHusl yBeIoMIsIeT 00 ATOM.

AnGaHusi mpenocTaBisieT ATEHTCTBY 10 15 wMas  kaxmoro roma wuH(OpMaImio,
OIpeIeIeHHYI0 B CTaThe 2.a.vi) b) U ¢), 3a IepUO/], OXBAThIBAIOIINI MPE/IIECTBY 0L
KaJICHAapHBIN roj.

AnbGaHus eXeKBapTaJbHO MPEOCTaBIsET ATEHTCTBY MH(OPMALNIO, ONPENEICHHYIO B
cTathe 2.a.1X) a). OTta MH(OpMaIUs MPEeloCTaBIsAeTCS B TEUEHHE HIECTUAECATH THEH
10CJIe OKOHYaHMS KaX/10T0 KBapTaa.

Anbanusi mpeocTaBiseT ATEHTCTBY MH(OpMAIUIO, ONpeeNeHHYI0 B cTaThe 2.a.Viii),
3a 180 mHEH 10 ocymIeCTBICHHS JanbHEiIe o0paboTku, U 10 15 Mast KaKaoro roja
uHpopMalmio 00 U3MEHEHHUSX MECT HAaXOXICHHUS 3a TMepHOJl, OXBATHIBAIOIIUI
MPEIIIECTBYIOIMI KaJleHIapHBIi TO/I.

AnbGaHust U ATEHTCTBO JOTOBAPUBAIOTCS O BPEMEHM M YAacTOTE MPEJOCTaBICHUS
nH(popMaIuu, onpeeICHHON B cTaThe 2.a.11).

Anbanus mpefocTaBisieT ATEHTCTBY HH(POpPMAIIHIO, ONPEIENICHHYIO B CTaThe 2.a.1X) b),
B TEUCHHUE NISCTHICCATH THEH IOCIIEe MOCTYIUICHHS 3aIIpoca OT ATEHTCTBA.

I[OHOJIHI/ITEJII)HLII?'I JOCTYII
Cratpsg 4

HH)Kecnez[onmee NPpUMCHACTCA B CBA3M C OCYHICCTBJICHUCM JOIOJHUTCIBHOTO

JIOCTyTIa B COOTBETCTBUHM CO CTaThel S5 HacTosimero [Iporokona:

a.

ATeHTCTBO HE CTaBUT e MCEXaHUCTUYCCKU UM CHUCTCMATUYCCKHU IPOBCPATH
nH(pOpMaIrio, 0 KOTOPOH TOBOPUTCS B CTaThe 2, OAHAKO ATEHTCTBO UMEET JIOCTYT K:

1)  1r000My MecTy HaxOXJIEHHs, O KOTOPOM TOBOPHUTCS B CTarbe 5.a.l) Wi ii), Ha
BBIOOPOYHON OCHOBE C IIENbI0 OOECHEUCHHsS YBEPEHHOCTH B OTCYTCTBUH
HE3asBJICHHBIX SJIEPHOTO MaTepuaia 1 JesTeIbHOCTH;

11)  JFOOOMY MECTY HaXOXJICHHS, O KOTOPOM T'OBOPHUTCS B CTaThe S5.b. WM C., B MEIAX
pEIIeHUs BOIPOCA, CBA3aHHOTO C MPABHJIBHOCTHIO M TIOJHOTOH HH(pOpMAIH,
MPEIOCTABICHHONM B COOTBETCTBUM CO CTaThe 2 WM B LEIAX YCTpPaHEHHUS
HECOOTBETCTBHSI, CBA3aHHOTO C 3TOM MH(pOpMaInei;



iii) JMO0OMYy MECTy HaXOXICHHSA, O KOTOPOM TOBOPHUTCS B CTaThe 5.a.iii) B TOM
CTETIEHH, B KOTOPOH 3TO HE00X0AUMO ATEHTCTBY JJIsl HOATBEPKIACHU A Leneit
rapaHTHil 3asBiieHuss ATOaHUU O CTATyCE YCTAaHOBKHU MJIM MECTA HaXO0XKJEHUS BHE
YCTaHOBOK, I'/I€ paHee 0ObIYHO MCIIOJIB30BANICS AJEPHBIA MaTepuall, KaK CHATBIX C
IKCILTyaTalUH.

1) 3a UCKITIOUEHHEM CITy4aeB, YKa3aHHBIX B IIyHKTE 11) HUXKE, ATEHTCTBO HAMPABIISICT
Anbanuu mnpenBapUTEIbHOE YBEIOMJICHHE O JOCTyINle MO KpaiHeill mepe 3a
24 qaca;

11) B OTHOIICHHUH JOCTYIIa K JIIOOOMY MECTY Ha ILUIOIIAJIKEe, KOTOPHIN 3ampaiimBacTCs
B COYETAaHHM C MOCEIICHUSIMH JJISl TPOBEPKH MHPOPMALIUU O KOHCTPYKLUHU WIH C
WHCTICKIIUSAMU JUTS CTICIUABHBIX TeJIeH WM OOBIYHBIMH MHCIICKIIUSMH Ha ATOH
IUIOINAJKE, CPOK MPEBAPUTEIHHOTO YBEIOMIICHHS, €CITi ATEHTCTBO O0paIaercs
C 3ampocoM 00 ASTOM, COCTaBISIeT, MO KpaiHeW Mepe, IBa daca, OJHAKO B
HUCKIHOYHNUTCIBbHBIX 06CTO$ITCHI:CTB3.X, MOKCT COCTABUTb MCHCC IBYX 4aCOB.

HpCI[BapI/ITCJ'II)HOG YBCOOMJICHUEC HAIIPaBJIACTCd B IMHUCbBMCHHOM BHAC W B HEM
KOHKPCETHO YKa3bIBAIOTCA MPUYUHBI OOCTYyIIa U ACATCIIBHOCTL, KOTOpAad MAOJIKHA OBITE
OCYHICCTBJICHA BO BPEM TAKOI'0 JOCTYyIIA.

B cmywyae Bompoca wWiIM HECOOTBETCTBHUSI ATEHTCTBO TMPEAOCTaBIACT AJOaHUU
BO3MOXXHOCTh JaTh Pa3bICHEHHWE U CIIOCOOCTBOBATH PEIICHHIO ATOTO BOIPOCA WIIH
YCTPAaHCHHUIO 3TOIr0 HECOOTBECTCTBUS. Takast BOBSMOXKHOCTH 6YIIGT npeaoCTaBIATLECA 00
HApaBIIEHUs 3aMpoca O JAOCTYIIE, €ClId TOJIbKO ATEHTCTBO HE COYTET, UTO 3a/IepKKa B
IIPEIOCTABIIEHUH J0CTYIIa, BO3MOKHO, HaHECEeT yulep0 11e/ii, C KOTOPOil 3anpaluBaeTcst
3TOT JocTyn. B mrob6oM ciayyae ATEHTCTBO HE JelaeT KaKux-IMOO BBIBOJOB B
OTHOIICHWUN BOIPOCa HJIM HCCOOTBCTCTBHA OO0 TCX IIOp, IMOKa AnGanun He 6YI[6T
MPEIOCTaBIICHA TaKasi BO3MOKHOCTb.

Ecnmu ¢ AnGaHueill He MOCTUTHYTO WHOW JIOTOBOPEHHOCTH, TOCTYIl OCYIIECTBISETCS
TOJIbKO B T€YEHUE OOBIYHOrO pabouero JHs.

AnbaHus UMeeT MpaBo Ha COMPOBOXKACHUE UHCIIEKTOPOB ATEHTCTBA BO BpEMS JOCTyIa
NpPEJCTaBUTENIAIMU ANOAHUM TIPU YCJIOBHHM, YTO 3TO HE 3a/EP>KUBACT BBINNOJIHEHHE
MHCIEKTOpaMU CBOMX (YHKIUI UM UHBIM 00pa30oM HE IMPENATCTBYET STOMY.

Cratpsa 5

AnGaHus IPeIoCTaBISIeT ATCHTCTBY TOCTYII K:
1) T000MYy MECTY Ha TUIOMIAKE;

ii) moOoOMy MecTy HaxOXKACHHUs, OIpelelieHHOMY AJOaHuWedl B COOTBETCTBUU CO
craThei 2.a.v)-viii);

iil) 00O CHATOM € DKCIUTyaTallil yCTAaHOBKE WIJIM CHATOMY C 9KCIUTyaTallid MECTY
HaXOXXJCHHUS BHE YCTAHOBOK, TIJ€ paHee OOBIYHO MCIIOJIb30BANICSA SACPHBIN
MaTepHall.

ar000My MeECTy HaXOXJAEHHs, OmnpeaeieHHOMY AinbaHueld B COOTBETCTBHU CO
cTatbelt 2.a.1), crarbei 2.a.iv), crartbeif 2.a.ix) b) mnam crarteeit 2.b., momMmumo TeEx, o
KOTOPBIX TOBOPHUTCS B IYHKTE a. 1) BBIIIE, TIPH yCJIOBUH, YTO, €Il ANOaHHUS HE UMEET
BO3MOYKHOCTH TIPEIOCTABUTH TaKOH OCTYT, AOaHHS MpHUIIaraeT BCe pa3yMHBIC yCHITHS
JUIS. He3aMEeUTMTEIBHOTO YOBJIETBOPEHUS TPEOOBaHMI ATEHTCTBA C MOMOIIBIO MHBIX
CPEACTB.



T000MYy MECTy HaxOXJICHUs, ONPEACICHHOMY ATEHTCTBOM, IOMHMO TE€X MECT
HaXOXKJEHUS, O KOTOPBIX FOBOPUTCS B MyHKTax a. M b. BhIIE, B IensiX oTOopa mpod
OKpYyXarolle cpeibl B KOHKPETHOM MECTE€ HAXOXACHHUS IpPH YCIOBUHU, YTO, €CIU
AnOaHus HE MMeeT BO3MOYKHOCTH IPEOCTaBUTh TaKOM AOCTyH, AjOaHUs Mpuaraet
BCE pasyMHBIC YCHWIHMS ISl HE3aMEUIMTEIBHOTO YIOBJIETBOPEHHUS TpeOOBaHUIA
ATreHTCTBa B IPUIIEKAIIMX MECTAX HAXOXKJIEHUS WIN C TIOMOIIBIO MHBIX CPENICTB.

Crartpsa 6

[Ipu ocymiecTBaeHUH CTaThu 5 ATEHTCTBO MOXKET BBIMOJHATH CJIACAYIOIIME BHJIBI

JACATCIIBHOCTH:

a.

B oTHOmeHMH 10cTynma B COOTBETCTBMM CO CTaTheW 5.a.1) wim iii): BU3yaJbHOE
HaOmroieHue, oTOOp MpoO OKpy’Karolled Cpeibl; HMCIOJIb30BaHUE YCTPOMCTB JUIS
OOHapy>XKeHUsI W W3MEpPEHHUs paJualuy; oleyaTblBAaHUE W TNPUMEHEHHE APYTUX
UACHTUQHUIMPYIONMX U YKa3bIBAIOIIUX HA BMEIIATEIBCTBO YCTPOMCTB, ONpeeIeHHbIX
B JlOMOMHUTENBHBIX TIOJIOKEHUSAX; W TPUMEHEHUE JAPYrMX OOBEKTUBHBIX MeEp,
TEXHUYECKas OCYIIECTBUMOCTbh KOTOpBIX ObUIa TOATBEPXKICHA M HCIOJIb30BaHUE
KOTOPBIX OBUTIO coriacoBaHo COBETOM YIPaBISIONIMX (B JaJbHEHIIEM HMEHYEMBIM
"CoBeToM") U mociie KOHCYJIbTalUi MKy AreHTCTBOM U AstbaHuei.

B oTHomeHNH n0cTyna B COOTBETCTBUH CO CTaThel 5.a.il): BU3yalbHOE HaONIO/EHUE;
MOJCUET YUETHBIX €UHMIL SJIEPHOr0 MaTepHasa; Hepa3pyllaloliie U3MepeHust 1 0TO0p
npo0; HCIONB30BAaHUE YCTPOMCTB JUIsl OOHApY>KEHHs M W3MEPEHHUs pajaualii;
U3yYEHHE YYETHBIX JOKYMEHTOB, KAaCalOUIMXCSl KOJIMYECTBA, IPOUCXOXKICHUA M
pasMelleHusi MaTtepuana; oTOop MpoO OKpy’Kalomiel Cpeibl; U MPUMEHEHUE IPYTHX
OOBEKTHBHBIX MEp, TEXHHUYECKas OCYLIECTBUMOCTb KOTOPBIX ObLIAa NOATBEP)KICHA U
UCTIOJIb30BaHUE KOTOPBIX ObLIO coriacoBaHo COBETOM M IMOCIE KOHCYJIbTAIlMi MEXIy
AreHTcTBOM U AnbaHuei.

B oTHoOmIEHMHM MOCTyma B COOTBETCTBUHU CO CTaThel 5.b.. BuU3yanbHOE HaOJIO/ICHUC,
0oTOOp TPOO OKPY’KAIOIIEH Cpe/bl; MCIOJIb30BAaHUE YCTPOWCTB IJIsi OOHApPYXKEHUS W
U3MEPCHUSl paJualliy; W3YYCHHE KAacaloUIMXCsl TapaHTUH MPOU3BOJICTBEHHBIX U
OTTPY304HBIX YYETHBIX JIOKYMEHTOB; U MpPUMEHEHHE JPYrMX OOBEKTUBHBIX MEp,
TEXHUYECKas OCYIIECTBUMOCTh KOTOPBIX ObUIa TOATBEPXKICHA M HCIOJIBb30BaHUC
KOTOpBIX ObLIO coriacoBaHo COBETOM U MOCJE€ KOHCYJbTalUil MeXay ATEeHTCTBOM U
AnbGanuen.

B oTHomeHnu gocTtyma B COOTBETCTBHU CO CTaThell 5.c.. oTOOp mpol okpyskaromieit
Cpelbl U B cliydae, €ClIM Pe3ysbTaThl HE MO3BOJISIOT PEUIMTh BOMPOC WM YCTPAHUTh
HCCOOTBCTCTBUC B MCCTC HAXOXKICHHA, OIIPCACIICHHOM ATEeHTCTBOM B COOTBETCTBUU CO
CTaTheii 5.C., UCMOJIB30BAHUE B 3TOM MECTE HAXOXKICHHS BU3YalbHOIO HAOJIOICHUS,
YCTPOMCTB 17151 OOHAPYKESHHS U U3MEPEHUS pauaIlii U IPUMEHEHHE 110 COTJIACOBAHUIO
Mekay AsbaHuell 1 ATGHTCTBOM JPYTUX OObEKTHBHBIX MeED.

Cratps 7

I[To mpocebe AnGanmm ATEHTCTBO M AJ0aHUsT JOTOBAPUBAIOTCS B OTHOIIECHUU
peryIupyeMoro J0cTyma B paMKkax Hacrtosiero [IpoTokona ¢ 1enbio npenoTBpamieHus
PACKpBITHS  YyBCTBHTEIBHOH C TOYKM 3pPEHHUS  SIEPHOTO  PACHPOCTPAHEHUS
UH(OPMALINH, BHITIOTHEHUS TPEOOBAaHUM 0€301MaCHOCTH MITN (PU3UUECKOM 3alUThI MITH C
[EeNbI0  O0ECTICUeHHs 3allUThl HAXOAANICHCS B YaCTHOW COOCTBEHHOCTH WM
KOMMEpPYECKH  YyBCTBHTENFHOH  WH(opmammu. Takue  JIOrOBOpPEHHOCTH  HE



NPEMSITCTBYIOT ~ ATEHTCTBY  OCYILIECTBIIATH  JI€ATEIbHOCTh, KOTOpas  SIBISETCS
HeoOXonuMol ansi  obecriedeHus yOeIuTeNbHOW YBEPEHHOCTH B  OTCYTCTBHHU
HE3asBJICHHBIX SJIEPHOIO MaTepuajga U JAESITEIbHOCTH B COOTBETCTBYIOILIEM MeECTE
HAXOKJEHUs, BKIIIOYasl pelieHre Jr00ro BOMpOoca, OTHOCAILIETocs K MPAaBUIBHOCTH U
MOJTHOTE WHQPOpPMANWU, O KOTOPOM TOBOPUTCS B CTarbe 2, WM YCTpaHEHHE
HECOOTBETCTBHSI, OTHOCSIIETOCS K 3TON MH(OpMAIUH.

b.  AnbaHus MOXET IPH MPeIOCTaBICHUN WH(POPMAIIHH, O KOTOPOH TOBOPHUTCS B CTAThe 2,
UHPOPMHUPOBAaTH ATEHTCTBO O MeCTax Ha IUIOLIAJIKe WJIM B MECTE€ HaxXOXJIEHUs, Ha
KOTOPBIX MOYKET MPUMEHSTHCS PETYJIUPYEMBINA JOCTYII.

C. I[O BCTYIUICHUA B CUITY JIFOOBIX HCOGXOI[I/IMBIX I[OHOJIHI/ITGHBHBIX MOJIOKEHUN ATOaHuA
MOXET HpI/I6eFHYTB K PpEeryJIupOBaHHIO O0CTylIa B COOTBETCTBHUH C IOJOXCHUAMU
ITYHKTAQ a. BBIIIC.

Crartps 8

Huuro B HacTosmem [IpoTokone He npensTcTByeT AnOaHUU MPEeaOCTaBIsATE ATEHTCTBY
JIOCTYTI K MECTaM HaXOXKICHUS B JIOMOJIHEHHE K TEM, O KOTOPBIX TOBOPUTCS B CTaThsiX 5 U 9,
WIM TPOCUTh ATEHTCTBO O MPOBEICHUU JEATEIBHOCTH MO MPOBEPKE B KOHKPETHOM MECTE
HaXOXXJICHHUS. ATEHTCTBO HE3aMEJINTEIIbHO TMPUJIAraeT BCE pa3yMHBIE YCHIHS IS
OCYIIECTBIICHUS ACUCTBUI B COOTBETCTBUU C TaKOW MPOCHOOH.

Crarpa 9

AnGaHusi TpeAoCTaBIsieT ATEHTCTBY JOCTYNl K MecTaM HaxOXICHHS, OIpPEIeICHHBIM
ATEeHTCTBOM JUIsi 0TOOpa TpoO OKpyXaromeil cpeasl Ha OOMMPHOW TEPPUTOPHH, IIPH
YCJIOBUH, YTO eciau AibaHHsS HE HMMEET BO3MOXXHOCTH TPENOCTaBHTh TAaKOH JOCTYI, TO
AnGaHus puitaraeT Bce pasyMHBIC YCHIIMS NIl YJOBIETBOPEHHUSI TpeOOBaHUII ATEeHTCTBA B
AIITCPHATUBHBIX MECTaX HAXOXKJICHUS. ATEHTCTBO HE 3alpalllBaeT TaKOH JOCTYH /0 TeX
1op, TMoKa OTOOp MpoO OKpy’KaloUe cpeabl Ha OOMIMPHON TEPPUTOPUHU U TPOIETypHBIC
Mephl sl ero mpoBesieHust He 0100peHsl COBETOM M HE HPOBEIEHbI KOHCYJIbTALUU MEKIY
AreHTcTBOM U AnbaHueil.

Crates 10
AreHTCTBO HHpOpMHUpYET ANOAHUIO O:

a.  JlearenbHOCTH, OCYIIECTBIEHHOM B pamkax Hacrosmero IIporokona, Bkiro4as
JCATCIIBHOCT B OTHOIIICHUHN JHOGBIX BOHpOCOB NI HCCOOTBGTCTBHﬁ, KOTOpLIC
ATEHTCTBO N0OBeNO 10 cBeAcHUs AnOaHMM, B TIpejesiax IIEeCTUISCATH THEH Tocie
OCyH_[eCTBJIeHI/DI AF CHTCTBOM 3TOI\/JI ACATCIIBHOCTU.

b.  PesynpraTax AeATEIbHOCTH B OTHOIIEHMH JIIOOBIX BOMPOCOB WM HECOOTBETCTBHIA,
KOTOpBhIE ATEHTCTBO JOBENIO 10 CBEACHHUS ANOAHWH, MO BO3MOXHOCTU CKOpee, HO B
a000M ciydyae B TEUYEHHME TPHUIUATH JHEH TMocjie MONy4eHHs ATEHTCTBOM  3THUX
pe3yIbTaTOB.

C. BBIBOI[aX, KOTOPBIE OHO CACJIAaI0 B pE3yJIbTaTe cBOCH JACATCIIBHOCTH B COOTBETCTBHUHU C
HaCTOAIINM HpOTOKOJIOM. Takue BEIBOABI IpeaOCTaBIIAIOTCA CKETOAHO.



HA3BHAYEHUE UHCIIEKTOPOB ATEHTCTBA
Cratpsa 11

a. 1) ['enepanbHbIil  quUpeKTOp YyBeaoMisieT Amnbanuto o0 yTBepxkacHHH CoBETOM
JIIOGOI‘O JOJ’KHOCTHOT'O JIMIIa AT€eHTCTBa B KaueCcTBE HHCIICKTOpAa 10 T'apaHTUSM.
Ecmn AnGanus He m3Bemaer ['eHepaabHOTO AMPEKTOpAa O CBOEM OTKJIOHCHHUH
TAaKOro AJOJDKHOCTHOI'O JIMIa KaK HHCIICKTOpa JIA AH6aHI/II/I B TCUCHHUC TpPECX
MeCS1EB MOCIIEe MOTyYeHHs YBeloMIIeHus1 00 yTBepkieHnn CoBEeTOM, HHCIIEKTOD,
0 KOTOpOM TakuM oOpa3oMm yBeaoMieHa AnOaHuWs, CUUTACTCs HA3HAYCHHBIM Ha
Anbanuro;

i1) ['eHepanbHBI TUPEKTOp, ACWUCTBYS B OTBET Ha MpPochOy AJOaHUM WIU TIO
COOCTBEHHOW WHHIIMATHBE, HE3aMEUIUTENbHO WHPopMHUpyeT ANOaHuio 00
OT3bIBE HAa3HAYCHUS JIIOOOTO ODKHOCTHOTO JIMIA B KaueCTBE MHCIEKTOpA IS
AnbGanun.

b. YBCIIOMJ'IGHI/IC, O KOTOpPOM TOBOPUTCA B IIYHKTC a. BBIIIC, CUHHUTACTCA IMOJTYYCHHBIM
AnbaHueil d4epe3 cemMb JHEH TMOcie JaThl HAmpaBJICHUS ATEHTCTBOM TaKOTO
yBeZOMJIEHUS] ATOaHUM 3aKa3HON KOPPECTIOHACHIIUEH.

BU3bI
Cratps 12

AnbaHus B TEYCHHE OJHOTO MecsIa Mocje MOJY4YeHHs 3ampoca 00 3TOM B cilydae
HEOOXOJUMOCTH TIPEIOCTABIISET YKa3aHHOMY B TaKOM 3allpoce Ha3HAYCHHOMY WHCIIEKTOPY
COOTBETCTBYIOIIYF0 MHOTOKPATHYIO BbhE3/IHYHO/BBIC3THYIO H/UIM TPAH3UTHYIO BU3bI, KOTOPBIC
TpeOyIOTCS I OOCCIICUeHUs] WHCIEKTOPY BO3MOXKHOCTH Bbhe3Ja W MNPeOBIBAHUS Ha
TEppUTOpUU ANIOAaHUU B 1IENIAX BBINOJIHEHUs ero/ee QyHKIwmiA. JtoOble 3ampoleHHbIC BU3bI
NEHCTBUTENLHBI B TEUYCHHE HE MEHEe OJHOr0 rojJa W B Cllydae HEoOXOIUMOCTH
BO300HOBJISIOTCS B TEUCHHUE MEPHO/Ia HA3HAUCHUSI MHCTICKTOpa Ha AJIOAaHUIO.

JOITOJIHUTEJIBHBIE ITOJOKEHUSA
Crartpsa 13

a. B Tex cmywasx, korma AnGaHus WM ATEHTCTBO YKAa3bIBAlOT HAa HEOOXOAMMOCTH
onpenenuth B J[OMOMHUTENBHBIX MOJOXKEHHUSIX, KAKUM 00pa3oM cClleyeT HNPUMEHSTh
Mepbl, U3JI0KEHHbIE B HacToseM [IpoTokone, AnOanusi 1 AT€HTCTBO COIJIACOBBIBAIOT
Takue JlONOMHUTENBHBIC MTOJI0KEHHS B TEYEHUE NEBAHOCTA JHEU I10CJIC BCTYIUICHUS B
cwty Hacrosero IIpoTokona unm, B TeX ciaydasx, KOrja ykasaHue Ha HeOOXOAUMOCTb
TakuX JIOMOJIHUTEIBHBIX IOJOKEHUHM NaeTcs IMOCIE BCTYIUICHHS B CHUJIy HACTOSALLErO
IIpoTokona, - B Te4eHHE AEBAHOCTA JHEHN NOCIIE JaThl TAKOTO YKA3aHHUS.

b. Jlo BcTymieHus B CHIly JIOOBIX HEOOXOAMMBIX JIOMOJHUTENBHBIX MOJIOKEHUN
ATEHTCTBO UMEET MpaBO NPUMEHITh MEPHI, U3JI0KEHHBIE B HacToseM [IpoTokore.

CUCTEMBI CBA3U
Crarps 14

a. AnGanus gaeT paspemieHne ATeHTCTBY CBOOOHO MCIIONB30BATh IS CITY)KEOHBIX eei
CHCTEMBI CBSI3M MEXJy HHCIEeKTopaMu AreHTcTBa Ha Anbanuu u lLleHTpanabHBIMH
VUpPSKICHUAMHA ATCHTCTBA W/WIM PernoHalbHBIMH OFOpO, BKIIOYas Iepenadyy B



HEaBTOHOMHOM HWJIM aBTOHOMHOM pexXuMe WH(OpMaIuH, MOCTyHaoMEel OT yCTPONCTB,
YCTaHOBJICHHBIX ATEHTCTBOM B IIEJIIX COXPAHEHUS W/WIIN HAOIIOICHUS WIH U3MEPEHUS,
1 o0OecrieynBaeT 3allUTy TaKOH CBS3U. ATEHTCTBO TOCJTE KOHCYJIbTAaIMii ¢ AnbaHuei
MMEET MPaBO MCIOJb30BaTh YCTAHOBJIICHHBbIE HA MEXIYHAPOJAHOM YPOBHE CHCTEMBI
MPSMOM CBA3M, BKJIIOYAsl CITyTHUKOBBIE CHUCTEMBI M JPYTHM€ BUAbI JAJTBHEN CBSI3H, HE
ucnonszyemble Ha Anbanuu. [lo mpockbe AnbGaHuu uUaM ATEHTCTBa MOIAPOOHOCTH,
KacCaroIlMeCss OCYUIECTBICHHUS ITOTO MTyHKTa B OTHOIIEHUHU MEPEIayd B HEABTOHOMHOM
WIM aBTOHOMHOM peXuMe UHPOpMaIuu, TMOCTYMAMmEed OT YCTaHOBJICHHBIX
ATEHTCTBOM  YCTpPOWCTB COXPAaHCHUS W/WIM HAONIOJNCHUS WU  H3MEPCHUS,
onpenenstoTcs B JlOMONMHUTENbHBIX MOJ0KECHUIX.

[Tpu ycraHOBIEHMM CBS3M W mepepade MH(OpMAIMM, KaK 3TO MpegycMaTpuUBaeTcs B
IIyHKTE a. BbIIIE, HAJUIEKAIIUM O0pa30oM YUMTHIBAETCS HEOOXOJUMOCTh OOecreueHUs
3alIUThl MH(QOPMALIUY, SBJSIOIIEHCS OOBEKTOM COOCTBEHHOCTH, HJIM KOMMEPYECKH
YYBCTBUTENFHOW HMH(POpPMAIMU WM TOW HMHPOPMALMU O KOHCTPYKIHH, KOTOPYIO
Anbanus cunTaeT 0co00 4UyBCTBUTEIHHOM.

SAHIAUTA KOH(I)HI[EHHHAJILHOfl HHO®OPMAILIUA
Cratpsa 15

ATEHTCTBO TIOJIJICPKUBACT CTPOTHH pexuM obecrieueHuss 3PQPEKTUBHON 3aIUTHI OT
PaCKpBITUSI KOMMEPYECKHX, TEXHOJOTHYECKIX M MPOMBIIUICHHBIX CEKPETOB M APYTOit
KOH(UICHIINATEHOW WHPOPMAIUU, KOTOPHIE CTAHOBSTCS €My HW3BECTHBIMH, BKIIOYAs
Takyl0o HMHPOpPMAIMIO, KOTOpas CTAaHOBUTCS HW3BECTHOM ATEHTCTBY B  XOJe
ocyulecTBiieHus Hactosuiero [Iporokona.

PG)KI/IM, 0 KOTOPOM I'OBOPUTCA B IIYHKTEC a. BBIIIC, BKIIIOYACT, B YACTHOCTH, ITOJIOKCHUS,
OTHOCAIIHNECA K:

1) o0IMM TpPHUHIMIIAM ¢ CBA3aHHBIM C HHUMH MepaM TI0 OOpalieHHo ¢
KOH(UICHIMATLHOW WH()OpMAIIHEH;

il) yclnoBUSM HaiiMa TepCcOHana, KacaloIluMCcS 3aIIUThl  KOH(HICHIMAIBHOM
UHpOpMaLNH;

1il) TpoueaypaM B Clydasx HapymICHWH WIA TPEANoIaraeéMplX HapylieHUuH
KOH(HICHIIMATBHOCTH.

PexxuM, 0 KOTOPOM TOBOPUTCS B IIyHKTE a. BBILIE, YTBEPKIAACTCA M IMEPUOAUYECKH
paccmarpuBaercsi COBETOM.

IMPUJIOKEHUA

Cratps 16

[Tpunoxxenus k HacrosimeMmy IIpoTokomny SIBISIFOTCSI €r0 HEOThEMJIEMOM 4YacThio. 3a
UCKJIIOUEHHEM LieJIel BHeceHUs nonpaBok B [Ipunoxenus, repmun "[Iporokon”, kak oH
yHnoTpeOseTcs: B HACTOALIEM JOKYMeHTe, o3HavaeT [IpoTokon u Ilpunoxenus, BMecTe
B3SITBIE.
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B nmepedeHp BHAOB JEATEIBHOCTH, YyKa3aHHbIX B Ilpumoxenuun I, u mnepeuyeHs
o0opy10BaHUs U MaTepuaia, yka3aHHblx B [Ipunoxenun 11, CoBeToM MOryT BHOCUTBCS
MONPaBKU MO0 peKoMeHaauuu co3naHHo CoBerom pabodeil TIpynmbl 3KCIEPTOB
OTKpBITOro coctaBa. Jlrobas Takas morpaBKa BCTYIAET B CHIY 4Yepe3 YeThIpe Mecsla
nociie ee npuHATHs COBETOM.

BCTYIIVIEHUE B CUJTY

Crarps 17

HaCTOHH_[I/Iﬁ HpOTOKOJ'I BCTylna€T B CUIIy B JCHb, KOI'la ATeHTCTBO MNOJIy4uT OT
AnGaHny TUCHMEHHOE YBCAOMJICHUE O TOM, 4YTO 3aKOHOAATCJIbHBIC H/unmn
KOHCTUTYHUHOHHBIC Tpe6OBaHI/I${ AJ'I68.HI/II/I, HCO6XO,Z[I/IMLIC IJig BCTYIUUICHUST B CHUITY,
BBITIOJTHCHEI.

Anbanust MokeT B J1000€ BpeMsl 710 TOro, Kak Hactosmuil [IpoTokon BcTynur B cuiy,
3asBUTb, YTO OHA OyJIeT MpUMEHATh HacTosAuMi [IpoTokos Ha BpeMEHHON OCHOBE.

['eHepanbHBIM AUPEKTOP HE3aMEUINTENIbHO MH(OPMUPYET BCE TOCYAApCTBA - UJIECHBI
AreHTCTBa 0O JI000M 3asBJICHUM O IPUMEHEHUH HacTosiero [IpoTokona Ha BpeMEHHOMN
OCHOBE U O €r0 BCTYIUICHUH B CUITY.

OIIPEJAEJIEHUSA

Cratpa 18
Hns ueneit mHactosimiero I[Iporokona:

OTHOCcsImMECS K SJIEPHOMY TOINIMBHOMY IIMKIY HAaYYHO-HCCIEIOBATEILCKHE M ONBLITHO-
KOHCTPYKTOPCKHEC Da6OTBI O3HA4Yar0T ACATCIbHOCTb, KOTOPAasA KOHKPETHO OTHOCUTCA K
J'II-O6OMy ACIICKTY pa3pa60TI<H mpounecca i CUCTEMbI J1000T0 M3 CJICAYIOLICTO:

KOHBEPCHH SJICPHOTO MaTepHaa,
- oOoraieHus sIepHOro MaTepuaa,
- U3TOTOBJICHHS SJICPHOTO TOTLTUBA,
- pEaKkTopoB,

- KPUTHYECKHUX COOPOK,

- nepepaboTKH SIIEPHOTO TOILIHBA,

- 00paboTKK (HEe BKIIOYas MEpPEeyNakoBKH WJIM KOHAMLMOHHUPOBAHUS, HE
NPeIyCMaTPUBAIOILIEIO PA3JECJICHUs] DJJIEMEHTOB, M XPAaHEHUs WU
3aXOpPOHEHMsI) OTXOJOB CPEIHEr0 MM BBICOKOTO YpPOBHS aKTHBHOCTH,
CoJIeprKaliX IUTyTOHUM, BBICOKOOOOTalIeHHbIN YpaH Uiu ypaH-233,

HO HE BKIIOYAIOT JIeATEIbHOCTh, OTHOCSIIYIOCS K  TEOPETUYECKUM  WJIU
(dbyHIaMEHTAIBHBIM HAYYHBIM HCCIEAOBAHUSM WIH K HAyYHO-HCCIEIOBATEIBCKUM H
OTIBITHO-KOHCTPYKTOPCKUM pabotam 1o MIPOMBIIITICHHBIM MIPUMEHEHUSIM
pPagoOU30TONOB, MEIULMUHCKUM, THAPOJOTMYECKUM U  CEIbCKOXO035HCTBEHHBIM
MPUMEHEHUAM, U3YUYEHUIO IMOCJIEICTBUI I 370POBbS U OKPY’KaIOLIEH Cpelbl U 0
YCOBEPIICHCTBOBAHUIO TEXHHYECKOTO OOCITY KUBAHUSI.
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[lnomagka o3HAYaET TEPPUTOPHIO, TPAHMIIBI KOTOPOUW ompeneneHsl AdaHuei B
COOTBETCTBYIOIIEH MH(POPMAIIUK O KOHCTPYKLIMU YCTaHOBKH, BKIIIOYasi OCTAHOBIIEHHYIO
YCTaHOBKY, a Tak)X€ B COOTBETCTBYIOLIEH HH(POpPMAlMUd O MECTE€ HAaXOXKICHHSI BHE
YCTaHOBOK, I'Jle OOBIYHO HMCIIOJIb3YETCS SJEPHBIH MaTepHall, BKJIIOYas 3aKpbITOE MECTO
HAXO0X/IEHNS BHE YCTAHOBOK, IJI€ OOBIYHO HCITIOJIb30BAJICS SACPHBIA MaTepual (KOTopble
OTPaHMYMBAIOTCS MECTaMU HAXOXJAEHUS, TJE€ HMEIOTCS Topsuhe KaMepbl WM
OCYULIECTBIIAJIACh ~ JEATEIIbHOCTh, CBA3aHHAs €  KOHBEpCcUEH, oOoraiieHuem,
U3rOTOBJICHMEM MM nepepaboTkoil Torumpa). [lnomagka BKIIOYAeT TakkKe Bce
00BEKTHI, COBMECTHO Pa3MEIICHHBIE C YIOMSHYTHIMH BBILLIE YCTAHOBKOW HJIM MECTOM
HAXOXKJECHUS, C LIEJbI0 MPEJOCTABICHUS WIM MCIOJIb30BAaHUS CYIECTBEHHBIX CPEJCTB
oOecrieyeHus, BKIOYas: Tropsyue Kamepbl i 00pabOTKH 0OJyYEeHHBIX MaTepHalioB,
HE CcoJepKallluX sJEepHBbIH Marepuan; YCTAaHOBKM i 0OpaOOTKH, XpaHEHUs H
3aXOpPOHEHHUS OTXOJI0B; a TAKXKE€ 37aHMsI, CBA3aHHbBIE C COTIACOBAHHOM JESTENbHOCTHIO,
ornpeneneHHol AnGaHuel B COOTBETCTBHHM CO CTaThel 2.a.1v) BhIILIE.

Cusras ¢ OKCIIIyaTannyy YCTaAaHOBKA MJIM CHATOC C SKCIIIyaTallky MCECTO HaXOXJICHHA
BHC VYCTAHOBOK O3HaA4daroT 00BEKT WA MECTO HaXOXKACHUA, HAa KOTOPBIX
ACMOHTHPOBAHbBI WM CACJIAHbI HCIPUIOJHBIMH K OKCIUIyaTalhuM OCTaBHIMCCA
KOHCTPYKIHU U 060pyz[0BaHHe, BaXXHBIC IJIA ee(ero) HUCIIOJIB30BaHHA, TaK 4YTO OHa(OHO)
HC HCHOJB3YCTCA I XpaHCHUA AACPHOro Marepuajla MW HE MOXKCET [JaJICC
HUCIIOJIB30BAaThCA JId O6paH_[CHI/IH C AACPHBIM MATCPUATIOM, C€TO O6pa6OTKI/I Ui
HCIIOJIBb30BaHMUA.

OcTaHOBICHHAS YCTaHOBKA MM 3aKpbITOC MCCTO HAXOXJICHHA BHC YCTAHOBOK
03HAYarOT O0OBEKT MM MECTO HaXOXIACHUA, OKCILUTyaTalusa KOTOPBIX IMPEKpallcHa U U3
KOTOPBIX U3BAT }II[epHBII\/JI MaTcpurajl, HO KOTOPbIC HC CHATHI C OKCIUTyaTalluu.

BricokooboraieHHbli ypaH 03HayaeT ypaH ¢ 00oraiieHueM 1o usoromy ypaa-235 20%
WM BBIIIIE.

OT160p pob okpyxaromieil cpeibl B KOHKPETHOM MECTe HaxXOKJICHHs 03HadyaeT oTOop
mpo0 OKpy’Karome cpeabl (Hampumep, BO3AyXa, BOJBI, PACTUTEIHLHOCTH, IOYBBI,
3arpsi3HEHU) B OMpPEEIeHHOM ATEHTCTBOM MECTE HAaXOXJACHUS U HEMOCPEACTBEHHOMN
OJMM30CTHM OT HEro C LENbI0 CONEUCTBUS ATEHTCTBY B IOATOTOBKE BBIBOJOB 00
OTCYTCTBUM HE3asIBICHHBIX SACPHOTO MaTepHala WU SIIEPHON AESITETbHOCTH B 3TOM
OIpPE/ICIECHHOM MECTE HaXO0KJICHUSI.

Ot60p mpobd oKpysKaroliel cpefbl Ha OOMIMPHON TEPPUTOPUH O3HAUAET OTOOp MPOO
OKpy’)Xaloliel cpenbl (HampuMep, BO3AyXa, BOJBI, PACTUTEIBHOCTH, IIOYBHI,
3arpsi3HEHUI) B PpsANE ONPENEICHHBIX ATEHTCTBOM MECT HAaXOXICHUS C IENbIO
CONECHCTBUS ATEHTCTBY B TIOJTOTOBKE BBIBOJOB 00 OTCYTCTBUH HE3asIBICHHBIX
SIEPHOTO MaTepuaia Uil siIepHON AeSITeNbHOCTA HA OOIIMPHOM TEPPUTOPHUH.

SnepHblil MaTepual COrjJacHO OMpPEACICHUI0, TAaHHOMY B cTaThe XX YcTaBa, O3HAYaeT
1100011 MCXOHBIA MaTepuall WK JII0OOW CIEIMaIbHBIN PACHICTUISIOMUICS MaTepHrall.
TepMuH "HcXOHBIN MaTepuan' HE MHOKEH TOJKOBATHCS KaK MPUMEHSIOIIMICS K pyae
win orxonam pyabl. JlioGoe ompenenenue, nanHoe COBETOM B COOTBETCTBUU CO
cratbeil XX ¥YcraBa AreHTCTBAa NOCJE BCTYIUIEHUS B cuily Hacrosmero [Iporokona,
KOTOPOE€ pacUIupsieT CIUCOK MAaTEpHaJIOB, CUMUTAIOIIUXCS MUCXOAHBIM MaTEpPHAIOM WU
CIIEHUAJIbHBIM PAaCIICIUISIONMMCS MaTepUaIoM, BCTYIIA€T B CHIIy B COOTBETCTBHH C
HacTosmuM [IpoTOKOIOM TOJBKO MOCTe MPUHATUS AnOaHueH.
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1. YcraHoBka o3HayaeT:

1)  peakTop, KpUTHYECKYIO0 COOPKY, 3aBOJ 110 KOHBEPCHHM, 3aBOJ MO HU3TOTOBJIEHHIO,
nepepadaThIBAIONIYI0 yYCTAaHOBKY, YCTAHOBKY Ul pa3/eleHUsT H30TOIMOB HITH
OTJENIbHOE XPaHWJIHILE; WU

i)  mr000e MECTO HaXOXACHHS, TJIe OOBIYHO HCIONB3yeTCS SICPHBIA MaTepuanl B
KOJINYECTBAX, MPEBBIMIAOIINAX OJUH 3P PEKTHBHBIN KHIOTPaMM.

] MecTo HaxOXKIeHUs BHE YCTAaHOBOK O3HA4YaeT JIOOOM OOBEKT WM JI000e MEeCTO
HAXOXICHHS, KOTOpPHIC HE SIBIISIOTCS YCTAHOBKOW, W TJ€ OOBIYHO HCIIOJIB3YETCS
SIEPHBIA MaTepHa B KOJUYECTBAX, PaBHBIX OJHOMY ((EKTUBHOMY KHIIOTPAMMY HITH
MEHee.

COBEPHIEHO B Bene 2 nexa0pst 2004 roja B AByX K3eMIUIIPax HA AaHTJIMMCKOM SI3bIKE.

3a PECIIYBJIMKY AJIBAHUIO: 3a MEXIYHAPOIJHOE ATEHTCTBO
1O ATOMHOU SHEPI'MU:

(noonucw) (noonucw)

3ed Mazu Moxamen Onsbapaneit

[Tocon Anbanuu B ABcTpuu I'enepanbHBIN AUPEKTOP
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[MPUJIOXEHME I

INEPEYEHb BUZIOB IEATEJIBHOCTH, O KOTOPBIX TOBOPUTCA B CTATBE 2.a.iv)

iii)

Vi)

vii)

viii)

HACTOAIEI'O [TPOTOKOJIA

N3rotoBnenue poTopHBIX TPYO st NEHTPU(DYT WiTH cOOpKA Ta30BBIX IICHTPUQYT.

PotopHbie TpyObl s HEHTPUQYT O3HAYAIOT TOHKOCTCHHBIE LUIUHAPHI, OMHUCAHUE
KOTOPBIX MpuBeaeHO B paznene 5.1.1 b) [punoxenus 11.

['a30Bble LIEHTPU(YTH O3HAYAIOT LEHTPU(YTH, OMUCAHHE KOTOPHIX MPHUBEICHO BO
BBOJHOM 3aMeuaHuu K paszeny 5.1 Ipunoxenus I1.

Uzrorosnenne nuddy3noHHBIX 0apbepoB.

Huddy3nonnabie 0apbephbl 03HAYAIOT TOHKHE MMOPHUCTHIC (QUIBTPHI, OMMMCAHUE KOTOPBIX
npuBeneHo B paznene 5.3.1 a) [Ipunoxenus I1.

W3zrorosnenue nim cOOpKa CUCTEM, HCIIONB3YIOMINX JIa3€ePHhI.

CucreMbl, UCHOJIB3YIOIIME JIA3€Phl, 03HAYAIOT CUCTEMBI, BKIIOYAIOIINE TE MPEIMETHI,
ONMCaHue KOTOPBIX NpuBeneHO B pasnene 5.7 [Ipunoxenns I1.

H3roroBienue uiu c60p1<a QJICKTPOMATrHUTHBIX CCIIapaTOPOB U30TOIIOB.

3H6KTDOM3FHI/ITHI)I€ ceapaTropbl HM30TOIOB O3HAYAOT TC NPCAMCTBI, O KOTOPBIX
roBoputcst B pasaene 5.9.1 [Ipunoxkenus II 1 koTopsle coaepatr UCTOYHUKH HOHOB,
OTHCaHue KOTOPBIX MpUBENEHO B pazaene 5.9.1 a) [punoxenwus I1.

H3roroBiaenue uiu c60p1<a KOJIOHH WJIN SKCTPAKIUOHHOT'O O6OPYI[OB8.HI/I${.

KoJioHHBI MM IKCTPAKIIMOHHOE O0OpPYAOBAaHUE O3HAYAIOT T€ MPEAMETHI, OMUCAHUE
KOTOpPBIX MpHUBEAEHO B pazgenax 5.6.1, 5.6.2, 5.6.3, 5.6.5, 5.6.6, 5.6.7 u 5.6.8
[Ipunoxenns II.

H3roroBienue Pa3aACIUTCIIbHBIX COIICT Ui BUXPEBBIX Tp}I6OK JUIA
A3pPOAUHAMUNYCCKOTO O60F3HI€HI/I$[.

PaznenuTensHble comia WM BUXPEBBIC TPYOKH I a9pOAMHAMHYECKOTr0 00oramieHus
O3HA4Yar0T PasAaCIUTCIIbHBIC COINIa W BHUXPCBLIC pr6KI/I, OMHUCAaHUC KOTOPBIX
MIPUBEACHO COOTBETCTBEHHO B paznenax 5.5.1 u 5.5.2 [Ipunoxenus II.

Wzrorosnenue nim cOoOpka CUCTEM I'e€HEPALUU YPAHOBOMU TJIA3MBI.

CucreMbl reHEpaluy ypaHOBOW IUIA3Mbl O3HAYAIOT CHCTEMBl Ul TE€HEepaluuu
YPaHOBOM IJIa3Mbl, OIIMCAHUE KOTOPBIX IpUBeeHO B pazaeine 5.8.3 Ilpunoxenns 1.

H3roroBieHne HUPKOHUEBBIX TPYO.

LupkoHueBbie TPYOBI O3HAYAIOT TPYOBI, OMMMCAHNE KOTOPBIX MPUBEACHO B pazzeine 1.6
[Tpunoxenus I1.




xi)

xii)

xiii)

Xiv)

XV)

[TIpon3BOACTBO WK MOBBILICHUE KAYECTBA TAKEION BOJbI WIIH IEUTEPUSL.

Tspkenas BoJa WU JEHTEpUN O3HAYAIOT JEHTEPUld, THXKETYIO0 BOAY (OKCUA AeHTepus)
U J1000€ Jpyroe COCNMHEHHE JEUTEepHs, B KOTOPOM OTHOIICHHE YHCIa aTOMOB
JeUTepus K YUCITy aToMOB Bogoposa npesbimaet 1:5000.

W3rortoBnenue rpadura saepHON YUCTOTHI.

I'padut siiepHOM YUCTOTHI 03HAYaET rpadUT, ypOBEHb YUCTOTHI KOTOPOI'O BBIIIE, YEM
5 MIJLTHOHHBIX YacTeif GOPHOT0 SKBUBAICHTA, 4 ITOTHOCTH TpeBbiTaet 1,50 r/cm’.

H3roroBienue KOHTCﬁHepOB JIA O6J'IyLICHHOFO TOIIJINBA.

Konreiinep ist 0OIYyYEHHOTO TOIUIMBA O3HAYAET EMKOCTh Ui TEPEBO3KH H/HITH
XpaHeHHUsT OOJYYEHHOTO TOIUIMBA, OOECIEUMBAIOILYI0 XHMHYECKYIO, TEIJIOBYI0 U
paZMaloOHHYIO0 3allMTy, a TAaKXKE OTBOJ TEIUIa paclaja BO BpeMs MEpEeMELICHHS,
HEePEeBO3KU U XPAaHEHMUS.

N3roroBneHne peakTOPHBIX YIIPABISAIOMUX CTEPKHEN.

PeakTopHble yNpaBisIOIIME CTEPXKHU O3HAYAIOT CTEP)KHHU, OMMCAHUE KOTOPBIX
npuBeneHo B pazaene 1.4 Ipunoxenus 1.

Hsrorosiienue 0€30MacHbBIX ¢ TOYKHU 3pCHUA KPUTUIHOCTU 0aKoB U pe3CpBYyapoOB.

besonacHble ¢ TOYKM 3peHUS KPUTHUYHOCTH Oaku UM pe3epByapbl O3HAYAIOT Te
IpEeMEThI, ONMCaHUE KOTOPBIX NpUBeeHO B pa3zaenax 3.2 u 3.4 [punoxenus 1.

Wzrorosnenne Mamua JIIA p}’6KI/I 06J'IY'-ICHHI>IX TOIINIMBHBIX 23JIEMCHTOB.

Marusbl A pyOky 00JyYEHHBIX TOIIMBHBIX 3JIEMEHTOB O3HA4Yal0T 000pyAOBaHUE,
omnucaHue KoToporo npuseaeHo B pazzaeine 3.1 [punoxenus I1.

CoopyxeHue ropsuux Kamep.

lopsiune xamepsl 03HAYAIOT KaMEpy WM COCTUHEHHBIE MEXTy COO0H KaMepbl 00IInM
00beMOM He MeHee 6 M°, CHAOXCHHBIE 3allHTOI, pPaBHON WJIM MPEBBIIIAONICH
skBuBasieHT 0,5 M GETOHA IUIOTHOCTBIO 3,2 I/cM’ win Goee, YKOMILJIEKTOBAHHbBIE
00OpyIOBaHUEM I TPOBEICHUS ONEpAIMii C WCIIOJIb30BAaHUEM JIUCTAHIIMOHHOTO
yIpaBJICHUS.




[NPMJIOXEHUE II

INEPEYEHDb COT'JTACOBAHHOI'O ObOPYIOBAHMA U HEAJIEPHOI'O MATEPUAIJIA

1.2.

JUJI OTYETHOCTU OB OKCIIOPTE U UMITOPTE B COOTBETCTBHU CO

CTATBEM 2.a.ix)
PeakTopsbl 1 peakTOopHOE 000py10BaHHE
KoMmmniiekTHbie SIICPHBIEC PEAKTOPbI

SlnepHble peakTopbl, CIOCOOHBIE paboTaTh B PEXKUME KOHTPOJIUPYEMOM
CaMOTIOAICP)KUBAIOIICHCS EMHOW peakIuu [eJIeHHs, HUCKIIoYas pPeaKkTOpbl
HYJICBOM MOIIHOCTH, KOTOpPBIE OMPEACIAIOTCS KaK pPEeaKTOPhl C MPOCKTHBIM
MaKCHMaJbHBIM ypOBHEM TPOM3BOACTBA IUIYTOHUS, HE MPEBBIMIAIOLIIIM
100 rpaMMOB B TO/I.

[NOACHUTEJIBHOE 3AMEUYAHUE

"SnepHblit peakTop" B OCHOBHOM BKJIIOYAET Y3JIbI, HAXOMASIIUECS BHYTPH KOpITyca
peakTopa UM HEMOCPEACTBEHHO PUMBIKAIOLIUE K HEMY, 000pyA0BaHNE, KOTOPOE
KOHTPOJIUPYET yPOBEHb MOIIHOCTA B aKTHMBHOW 30HE, U KOMIIOHEHTBHI, KOTOPbHIE
OOBIYHO COZEpXaT TEMJIOHOCUTENb NEPBOIO0 KOHTYpa aKTUBHOM 30HBI peakTopa,
WIN BCTYNAIOT C HUM B HEMIOCPEICTBEHHBIA KOHTAKT WM YIIPABISIOT HM.

He mpenmonaraercst MCKIIOYEHHE PEAKTOPOB, KOTOPHIE HAJIEkKAIIUM 0O0pa3oM
MOIJIM OBl MNOABCPTHYTHCA MOILI/I(bI/IKaHI/II/I A4 MIPOU3BOACTBA 3HAYUTCIIBHO
Oonpiiero komuyectBa, 4em 100 rpamMmoB TUTyTOHHMST B ToA.  PeakTopsl,
NpeaAHa3HAYCHHBIC IJIA I[J'IHTGJ'ILHOﬁ OKCILTyaTalliid Ha 3HAYUTCIBbHLIX YPOBHAX
MOIIIHOCTH, HE3aBUCUMO OT CTETEHU MX BO3MOXKHOCTEH MPOU3BOJICTBA TLUTYTOHUS,
HE paccMaTpUBAIOTCA KaK "peakTopbl HYJIE€BOW MOIIHOCTH".

PeakTopHbIe KOpPIyca BHICOKOTO 1aBJICHHS

Meraminyeckue Koprmyca B cOOpe WIM HX OCHOBHBIE YacTH 3aBOJCKOTO
HU3TOTOBJICHUA, KOTOPBIC CIICHUAIBHO IMPCAHA3HAYCHBI WM IMMOATOTOBJICHBI IJIA
pa3MeIleHs] B HUX aKTUBHOM 30HBI SIZIEPHBIX PEAKTOPOB, KAK OHHM ONpE/EIICHbI B
nyHkTe 1.1. Bblle, 1 c1oCOOHBIE BBIACPKUBATH pabouee 1aBIeHUE TEIJIOHOCUTENS
IIEPBOTO KOHTYpa.

I[TOACHUTEJIbBHOE 3AMEYAHUE

Bepxusis muMTa KOpmyca BBICOKOTO JaBJICHHMSI pPEaKTOpa OXBaTbIBAeTCS
MyHKTOM 1.2. Kak OCHOBHAasl, 3aBOJICKOT'0 U3TOTOBJIEHUSI, YaCTh KOPIyca BEICOKOTO
JaBJICHHUS.

BHyTpeHHHe yacTu peakTopa (HampuMmep, IMOAISPKUBAIOIINE KOJIOHHBI U TUTHTHI
aKTHBHOMW 30HBI U IPYTHE BHYTPEHHUE YaCTH KOPITyca, HANPAaBIISIONINE TPYObI ISt
PETyJIUpPYIOMNX CTEP)KHEH, TETUIOBBIE YKPAHBI, TIEPETOPOJIKHA, TPYOHBIE PEIICTKH
aKTUBHOM 30HBI, TMNacTHHBl Auddy3opa U T.J.) OOBIUHO TMOCTABISIFOTCS
MOCTABIIMKOM pEaKkTopa. B HEKOTOpBIX ciydasX ONpeAeieHHbIE BHYTPEHHHE
OTIOPHBIE KOMIIOHEHTHI BKJIIOYAIOTCS B M3TOTOBJICHHWE KOPIyCa BBICOKOTO
TaBIeHUsl. OTH TIPEAMETHI SBISIFOTCS JOCTATOYHO BAKHBIMH C TOYKH 3pPEHHS
0€30MacHOCTH M HAJAEKHOCTH SKCIUTyaTallkd PEaKTOpPOB (M CIEIOBATEIBHO, C
TOYKHA 3PEHUS TaApPAHTUHHBIX 0053aTENbCTB M OTBETCTBEHHOCTH ITOCTABIIMKA
peakTopa), 4ToObl UX ITOCTaBKa BHE PaMOK OCHOBHOT'O COTJIAIIEHHs O TOCTaBKe
caMoro peakropa He cTtajia Obl 00bIYHOM HpakTHKOW. [loaTomy, XOTs OoTHEIBHAS



1.3.

1.4.

1.5.

1.6.

1.7.

IMOCTaBKa 3TUX YHHUKAJIBbHBIX, CIICHUAJIBHO MPCAHA3SHAUYCHHBIX U IMOATOTOBJICHHBIX,
BaXXHBIX, KPYIHBIX U JOPOTOCTOSIIUX TPEJAMETOB HE 00s3aTelbHO OyIer
paccMaTpuBaTbCsl Kak BbIMajaromas u3 cdepbl HHTEPECOB, TaKOH Crocod
MOCTaBKU CUUTACTCS MAJIOBEPOSITHBIM.

MamuHbI 1J1s 3arpy3KM H BBIT'PY3KH PCAKTOPHOI0 TOIIJIMBA

ManunynstopHoe  0o00OpyJoBaHHME,  CIENHUAIbHO  IpEeJHA3HAYCHHOE WU
MOJrOTOBJIEHHOE JUIsl 3arpy3KH WM U3BJICUYECHUS TOIUIMBA U3 SAEPHBIX PEAKTOPOB,
KaK OHHU OIpeJesneHbl B MyHKTe 1.1. BbIIe, KOTOpPOE MOKET HCIOJb30BaThCH,
KOIJla pEaKkTOp HaxXOJUTCs IOJ Harpy3kod, WIM 00JIaJaeT TEXHUYECKUMU
BO3MOKHOCTSIMA Ui TOYHOIO TO3UIMOHMPOBAHUS WIM OPUEHTUPOBAHUS,
MO3BOJIAIOIIMMHU MPOBOJAUTh HA OCTAHOBJIEHHOM PEAaKTOPE CIOKHBIE pabOThI 1O
neperpy3ke TOMIWBA, MPU KOTOPHIX OOBIYHO HEBO3MOXKHBI HEMOCPEACTBEHHOE
HaOJII0/IEHUE WK TIPSIMOM JOCTYII K TOIUIUBY.

PeakTopHbIe ynpaB/siioLIue CTeP:KHH

CTCp)KHI/I, CIICUMAJIbHO MPEAHA3HAYCHHBIC UJIN IMOATOTOBJICHHBIC OJIA YIIPABJICHUSA
CKOPOCTBIO PCAKIHUHN B AACPHBIX PEAKTOPAX, KaK OHH ONPCHACIICHBI B IIYHKTC 1.1.
BBIIIIC.

[HOACHUTEJIbBHOE 3AMEUYAHUE

Croza xe BKJII0YArOTCsl, IOMUMO YacTH, MOTJIOIIAOLIEN HEUTPOHBI, €€ OMOPHBIE U
HO/JIBECHbIE KOHCTPYKIIMH, €CIIU MIOCTaBKa IPOU3BOAUTCS pa3eNIbHO.

PeaKToprle prﬁbl BbBICOKOT'O JAaBJICHHUA

TpyObl, KOTOpBIE CHENHAIBHO TpPEIHA3HAYCHBl WM IOJITOTOBJICHBI IS
pa3MeImieHusl B HUX TOIUIMBHBIX 3JIEMEHTOB M TEIUIOHOCHUTENS TIEPBOTO KOHTYpa B
peakTopax, KaKk OHM ONpeesieHbl B IMyHKTe 1.1. BeIlne, mpu paboyeM IaBIICHHH,
npesbimatomeM 5,1 Mlla (740 ¢yHT/KB. Aroiim).

HupkonueBbie TPYOBI

TpyOsl ninm c60pku TPyO U3 METAIUTMYECKOTO IIUPKOHMS WIIM €T0 CIIJIABOB, IO BECY
npeBbimaronpe S00 kr B TedeHHe J0O00ro 12-mMecsyHOro mnepuojia, KOTOpbIe
CHELMATbHO TPEAHA3HAYEHbl MM TOATOTOBIICHBI Ui HWCIOJb30BaHUS B
peakTopax, KaKk OHH OIpeJesieHbl B IyHKTe 1.1. BBIIE, B B KOTOPHIX OTHOILICHHE
10 Becy raHus K UPKOHMIO MeHbIe yeM 1:500.

Hacocbl mepBoro KOHTypa TenJIoHOCUTEJIsI

Hacocsl, cnenuanbHO IpeJHa3HauYeHHbIE WM TIOATOTOBIIEHHBIE IS TOAIEP/KaHUs
LUPKYJISILIAN TEIUVIOHOCUTENSI MEPBOr0 KOHTYpa SJEPHBIX PEAKTOPOB, KaK OHH
olnpezeneHsl B myHKTe 1.1. BhIe.

I[NOACHUTEJIBHOE 3AMEUYAHUE

CHeI_II/IaJIBHO HpeﬂHaSHa‘-IeHHLIC NJINX ITOATIOTOBJICHHBIC HACOCHI MOFYT BKJIFOYATh
CIIOXHBIC, YIUIOTHEHHBIC WJIM MHOTOKPAaTHO YIUIOTHCHHBIC CHCTEMBI JUIS
HpeI[OTBpaH_[eHI/IH YTe‘-IKI/I TCIIJIOHOCUTCIIA HepBOFO KOHTypa, I‘epMeTI/I‘-IHLIC
HAaCOCHl M HACOChl C CHCTEMaMH HMHEPIMAIBLHON Macchl. OTO oOIpejeiieHUue
Kaca€TtCia HaCOCOB, AaTTCCTOBAHHBIX IIO KJ'IaCCY NC-I NJIN DSKBHUBAJICHTHBIM
CTaHIapTaM.



2.2

Hesinepubie MmaTepuanbl 1 peaKTOPOB
HeiiTepuii 1 TAXKeJIas BOAA

Hewitepuii, Tspkenmas Boja (OKHCh JedTepus) W Jt000e Jpyroe CoeauHEHHE
JedTepusi, B KOTOPOM OTHOLIEHUE JEUTEepUsi K aToMaM BOJOpOAa IPEBBIIIAET
1:5000, mpegHa3HaYeHHbIE ISl UCIIOJIB30BAaHUS B SJIEPHBIX pEaKkTOpax, KaKk OHU
omnpeneneHsl B myHkTe 1.1. Bbile, B KoaudyecTBax, npesbiimaronux 200 Kr aToMoB
neuTepuss Ui JII00OW  OAHOW  CTpaHBI-TOJydYaTedass B TEUEHHE JIH000TO
12-MecsuHOTO TIEpHoIa.

AnepHo-yuctbiii rpagur

I'padur, wumeromui CTENEHb YHMCTOTHI BBIE S5-MWIIMOHHBIX OOPHOrO
SKBUBAIICHTA, C IUIOTHOCTBIO Gombmie weM 1,50 r/cM’, TpeaHasHAueHHBIH IS
UCIIOJIb30BaHUS B SIIEPHBIX PEAKTOpax, Kak OHM OIpe/eeHbl B MyHKTe 1.1. Bhiie,
B KOJIMYECTBAX, MPEBBIIAIOIMHNX 3 X 10* kr (30 meTpuueckux TOHH) AJs J1O0O0M
OJTHOW CTpaHBI-TIOIyJaTellsl B TEUSHHE JTF000T0 12-MeCcsTaHOTO TIeproa.

I[TPUMEYAHUWE

Jns nenei SKCIOPTHOTO KOHTPOJIS IPAaBUTENbCTBO OINpenensier, OyayT Ju
OKCIOPTHBIE NAPTUU COOTBETCTBYIOLIErO BBIIIEYKA3aHHBIM XapaKTEPUCTHKAM
rpa¢uTa UCHOIb30BATHCS B SJIEPHBIX peaKkTopax.

YcraHoBku A8 nepepadoTKH  O00JYYEHHBIX TOIUIMBHBIX JJIEMEHTOB U
o0opyroBaHMe, CNENHAJIbHO MpeIHA3HAYEHHOEe WJM MOATOTOBJIEHHOE sl
TOro

BBOJHOE 3AMEYAHUE

[Tpu nepepaboTke 00TYIEHHOTO SAASPHOTO TOILIMBA IUTYTOHUH B ypaH OTACIISIOTCS
OT BBICOKOAKTHUBHBIX MPOJIYKTOB JICJIEHUS U JPYTUX TPAHCYPAaHOBBIX 3JIEMEHTOB.
g Takoro paszieneHHs MOTYT HCIIOJIb30BATHCA PA3IMYHbBIE TEXHOJIOTMYECKHE
IIPOLIECCBL. Opnako co BpemeneM mpouecc "Ilypekc" crtanm Haubonee
pacnupoCTpaHEHHBIM U NPUEMIIEMBIM. OTOT IPOLECC BKIIOYAET PACTBOPEHHE
OOJIy4eHHOr0 SACPHOrO TOIUIMBA B Aa30THOM KHUCIOTE€ C IOCIEAYIOIIUM
BBIJICJICHUEM  YypaHa, IUIyTOHHS M TPOAYKTOB  JENIEHHsS  SKCTpaKIHen
pacTBOPHUTENIEM C MIOMOIIIBIO TpHOYyTHUIIhOCchaTa B OpraHnuecKoM paz0aBHTEIe.

TexHomornueckue mpouecchl Ha pas3inyHbIX ycTaHoBKax tuma "Ilypekc”
AQHAJIOTMYHBl U BKIIIOYAIOT: H3MEJIbYEHUE OOJIyYEHHBIX TOIUIMBHBIX 3JIEMEHTOB,
pacTBOpEHME  TOIUIMBA,  OJKCTPAaKLHIO  pPAacTBOPUTENEM M XPAaHEHHE
TEXHOJIOTHYECKON JKUIKOCTH.  MOXKET HMEThCS Takke OO0OpyJoBaHUE st
TEIUIOBOM ACHUTpAlMM HUTpaTa ypaHa, KOHBEPCUM HUTpATa IUIyTOHHS B OKHUCH
WIA METaJlI, a Takke Ui 00pabOTKH KHUIKHX OTXOAOB, COACPIKALINX MPOTYKTHI
JieNIeHusl, 10 MOoJyyeHHst (JOpMbI, IPUTOTHON JUISI MPOAOJDKUTEIBHOIO XpaHEHHS
win 3axopoHeHus. OHAKO KOHKPETHBIE TUIBI U KOH(HUTYpanus 000pyI0BaHHS,
BBIMOJIHSAIOUIETO 3TH (DYHKIMHM, MOTYT pPa3iMyaThCsl Ha Pa3IUYHBIX yCTaHOBKax
tuna "Ilypekc" Mo HECKOJbKMM MNpUYMHAM, BKJIIOYas TUIBI U KOJUYECTBO
OOJIydeHHOr0  SAEPHOr0  TOIUIMBA,  MOJJEXKAIIero  mepepaboTke, U
IpelIoiaraéMblii  MPOLIECC OCAXKACHUS HU3BJIEKAEMBIX MAaTepUasoB, a TaKkKe
OpUHIUNBL  o0ecrieyeHUss O€30HaCHOCTH M TEXHMYECKOro  O0O0CTYyKUBaHMS,
IpUCYIINE KOHCTPYKIINU JAHHONH OOCTaHOBKH.



3.1.

3.2

3.3.

"YcTaHoBKa U TiepepabOTKH OOJIyYCHHBIX TOIUTMBHBIX JJIEMEHTOB" BKIIOYACT
000py1I0BaHNE ¥ KOMIIOHEHTHI, KOTOPbIE OOBIYHO HAXOSATCS B IPSIMOM KOHTAKTE C
00JTyYeHHBIM TOILTUBOM M OCHOBHBIMH TEXHOJIOTHYECKUMHU TOTOKAMHU SIICPHOTO
MaTepHalia u MpOJAyKTOB JEJICHHS, U HETTOCPEJACTBEHHO YIIPABISIOT HMH.

OTH mpolecchl, BKJIIOYas IOJHbIE CHUCTEMbI JUIsI KOHBEPCHU IUTYTOHHMS U
MPOM3BOJICTBA METAIUTMYECKOTO TUTYTOHHS, MOTYT OBITh HJIECHTH()HUIMUPOBAHBI 11O
MepaM, TMpPUHUMAaeMbIM Ui [PEJOTBpALCHUS ONAacHOCTEH B CBA3U C
KPUTHYHOCTHIO (HampuUMep, MEpaMHu, CBSI3aHHBIMHU C T'€OMETpuUei), 00IyuyeHUuEeM
(HampuMep, IMyTeM 3allUThl OT 00JyYeHHsI) 1 TOKCUYHOCTBIO (HampuMmep, MepaMu
Mo yJIeP>KaHHIO).

[Ipenmetsr o0opynoBaHMs, Ha KOTOpBIE, KaK CUHTACTCS, PACIPOCTPAHIETCS
3HaueHHe @pa3sl "W 00OpyIOBaHME, CHEUUATBHO MpPEAHA3HAUYCHHOE WU
NOJArOTOBIEHHOE" /i 1nepepalOTKU OOJyYEHHBIX TOIUIMBHBIX 3JIEMEHTOB,
BKJIFOYAIOT:

MamuHbl U1 pyOKH 00, Iy4eHHbIX TOIUIMBHBIX 3JIeMEHTOB
BBOJHOE 3AMEYAHUE

D10 000pyIOBaHHE HCHOIB3YETCS ISl BCKPHITHS OOOJOYKM TOIIMBA C IENbIO
MOCIIEAYIOLIEro PAaCTBOPEHMS 00JIyUEHHOTO siiepHOro marepuana. Kak mpasuio,
UCTIONB3YIOTCSl CHEIUAIbHO MpeJHa3HAYCHHbIE, CKOHCTPYUPOBAHHBIE ISl pyOKH
MeTajljla yCTPOMCTBA, XOTS MOJKET HCIOJb30BaThCsi M 00Jee COBEPIICHHOE
o0opyaoBaHue, HAIPUMED Ja3ePHhl.

JIMCTaHIIMOHHO yTIpaBisieMoe 000pyAOBaHUE, CIIEHUAIbHO MPEAHAa3HAYCHHOE WU
HOATOTOBJICHHOE Ul MCHOJB30BaHMSA Ha YCTAHOBKE IO IepepaboTKe, Kak OHa
oIpe/ieNieHa BBIIIE, [UIs PE3KU, pYOKH WM HApEe3KH COOPOK, IMTyYKOB MII CTEPKHEH
00JIy4eHHOT 0 I€PHOT0 TOILJINBA.

duccosbBepsl
BBOJHOE 3AMEYAHUE

B mucconpBepbl 0OBIYHO MOCTYMAeT M3MENbUYeHHOE OTpaloTaBliee TOIUIMBO. B
9TUX O0€30MacCHBIX € TOYKHM 3pEHUs KPUTUYHOCTU pe3epByapax OOIydEeHHBIH
SJIEPHBI MaTepuall PacTBOPSAETCS B a30THOM KHCIIOTE, W OCTAIOIIMECs OOpe3KH
000J10YE€K BBIBOAATCS U3 TEXHOJIOIMYECKOIO IIOTOKA.

be3onacHble ¢ TOYKM 3peHMs] KPUTHMUHOCTH pe3epByapbl (Hampumep, Majuoro
IUaMeTpa, KOJIBLIEBBIE WJIM NPSIMOYTOJIBHBIE  pE3€pByapbl), CHELHUAIBHO
IIPEIHA3HAYCHHBIC WJIM IOATOTOBJICHHBIE [UISl MCIIOJIB30BAHMUSA HA YCTAHOBKE IIO
nepepaboTKe, KaKk OHM OMNpEJeNIeHbl BBIIIE, JUII PACTBOPEHUS OOIYyUYEHHOTO
AJEPHOTO  TOIUIMBA,  KOTOPblE  CIIOCOOHBI  BBIIEPKUBATh  TOPSUYIO,
BBICOKOKOPPO3UOHHYIO JKUJIKOCTH M MOTYT JUCTaHIMOHHO 3arpyarbci H
TEXHUYECKH 00CITyKUBAThCSL.

IKCTPAKTOPHI H 000PYA0BAHHE JJIf1 IKCTPAKINH PACTBOPUTEIEM
BBOIHOE 3AMEYAHUE

B skcTpakTophl ¢ pacTBOpPHUTENEM MOCTYMAET KaK pacTBOP OOIYYEHHOIO TOILIMBA
U3 JUCCOJIbBEPOB, TaK U OPraHUYECKUH pacTBOp, C MOMOMIbIO KOTOPOTO
paszensitoTcsl ypaH, IUIyTOHMM M NpoaykThl nenenus. OOopynoBaHue yis
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3.4.

AKCTPAKIMHU PACTBOPUTEIIEM OOBIYHO KOHCTPYHUPYETCSI TAKMM 00pa3oM, 4TOObI OHO
YIOBJIETBOPSJIO  JKECTKMM  SKCIUTyaTallMOHHBIM  TpeOOBaHUSAM, TakKuUM, Kak
JUTMTENIBHBIA  CPOK CITy’)KOBI 0€3 TEXHHYECKOTO OOCITY>KUBAaHHS WM JIeTKas
3aMEHSEMOCTh, MPOCTOTA B IKCIUTyaTallMM M YIPABJICHHUHU, a TaKKe I'MOKOCTh B
OTHOIIIEHUH U3MEHEHUs TapaMeTpoB IpoLecca.

CnenpanpHO  TIpeIHAa3HAYCHHBIC WM  TOATOTOBJIEHHBIE  OKCTPAKTOPHI  C
pacTBOpUTENEM, TaKHe, KaK HacaJO4yHble WM IyJIbCALMOHHBIE KOJOHHBHI,
CMECHUTEIbHO-OTCTOMHbIC anmaparhl WIN IEHTPOOSKHBIC KOHTAKTHBIC alIapaThl
JUIS WCHOJB30BAHMS HA YCTAaHOBKE 10 00pabOTKe OOIYy4YEHHOrO TOILIHBA.
DKCTPAaKTOPBl C PacCTBOPUTENIEM JOJDKHBI OBITh YCTOWYHMBBEI K KOPPO3HOHHOMY
BO3/ICUCTBUIO a30THOM KHCIOTBL.  DKCTPAKTOPbI C pacTBOPUTENEM OOBIYHO
M3TOTABIIMBAIOTCS C COOJIOICHNEM YpPE3BbIUAfHO BHICOKHX TPeOOBaHUH (BKIIOUAst
NPUMEHEHHE CIEeNHAIBHBIX METOJOB CBapKH, WHCIEKLUH, oOecreyeHne u
KOHTPOJIb KayeCcTBa) M3 MAaJOYIJIEPOJUCTBIX HEP)KAaBEIOUINX CTajlel, THUTaHa,
IIUPKOHUS WIH APYTHX BEICOKOKaYE€CTBEHHBIX MaTEPHAIOB.

XuMHYecKHe pe3epByaphl 1Jisl BblIeP:KMBAHUS WM XPaHEHUsI
BBOJIHOE 3AMEUYAHUE

Ha »srane okcTpakuuu  pacTBOpuUTENEM  00pa3yloTcs TpU  OCHOBHBIX
TEXHOJIOTUYECKUX IOTOKAa JXUAKOCTH. Pe3sepByapbl Al BBIICPKUBAHUSA WIH
XpaHEHHUsI HCHOJB3YIOTCA B JalbHeWmedl o0paboTke BceX TpeX IOTOKOB
CJIeyIoUM 00pa3oM:

a) pacTBOp YUCTOI'O a30THOKUCIIOIO ypaHa KOHLEHTPUPYETCS BbIIapUBAHHEM
Y IIPOMCXOIUT MPOLECC ACHUTPALUH, T1€ OH IPEBPAIaeTCs B OKCU ypaHa.
OTOT OKCHUJ IOBTOPHO UCIIONIB3YETCA B IAEPHOM TOIUIMBHOM LIUKJIE;

b)  pacTBOp BBHICOKOAKTHUBHBIX IPOIYKTOB JEJICHHUS OOBIYHO KOHIIEHTPUPYETCS
BBINIAPUBAHUEM U XPAHUTCS B BUJIE KOHLICHTPUPOBAHHOM KUAKOCTH. ITOT
KOHIIGHTPAT MOJKET BIOCJIEICTBUM TIPOWTH BBbIMApUBaHUE WIH OBITH
npeoOpa3oBaH B GOpMy, IPUTOIHYIO Ul XpaHEHUS WIN 3aXOPOHEHNUS;

C) pacTBOp YHUCTOrO HHUTpaTa IUTYyTOHUS KOHLEHTPUPYETCS U XpaHHUTCA [0
MOCTYIUIEHHUS Ha JajbHEHIlNe 3Tanbl TEXHOJOTMYecKoro mpouecca. B
YaCTHOCTH, pE€3€pByapbl ISl BBIIACP)KMBAHMS WM XPAaHEHUS DPACTBOPOB
TUTYyTOHUSI KOHCTPYUPYIOTCS TaKUM 00pa3oM, 4TOObI H30€kKaTh CBSI3aHHBIX C
KPUTUYHOCTBIO MpPOOJieM, BO3HHUKAIOIIMX B pe3yjibTaTe HW3MEHEHHH B
KOHLEHTpaluu win (opMe JaHHOTO MOTOKA.

CrnennanbHO IpeIHAa3HAYCHHBIE WM IOATOTOBJIICHHBIE  pe3epByapbl Ul
BBIJICP)KUBAHUS WM XPAHEHUs ISl HCIIOJIb30BaHMsI Ha yCTaHOBKE 110 IiepepadoTKe
o0Jy4eHHOro ToIuIMBa. Pe3epByapbl /Ul BBIACPKUBAHUS WU XPAHEHUS JOJKHBI
ObITh yCTOMYUBBI K KOPPO3MOHHOMY  BO3ICHCTBUIO a30THOW  KHUCIIOTHI.
PesepByapbl [uUisl BBIAEP)KUBAHUS MM XpaHEHHs] OOBIYHO W3rOTaBIMBAIOTCSA M3
TaKMX MAaTEPHUANIOB, KAK MAaJOyIJICPOAMCTBIC HEPKABEIOILUME CTAJIA, TUTAH HIIU
LUUPKOHHUN WM JAPYTHE BBICOKOKAYECTBEHHBIE MaTepualbl. PesepByapel 1uis
BBIJICPKUBAHUSA WM XPAaHEHHS MOTYT OBITh CKOHCTPYHUPOBAHBI TaKHMM 0Opa3oM,
YTOOBl MX OJKCIUIyaTalluss W TEXHUYECKOEe OOCIyKMBaHHE IPOU3BOAMINCH
JTUCTAHIIMOHHO, U MOTYT HMEThb CIEAYIOIIHMEe OCOOCHHOCTH C TOYKH 3pEHHS
KOHTPOJIA 3a SIAEPHON KPUTUYHOCTBIO:



3.5.

3.6.

1) OoOpHBI SKBHBAJCHT CTEHOK WM BHYTPEHHHX KOHCTPYKIHMH paBeH IO
MeHblIel mepe 2%, 1100

2) UWIMHIPUYECKHUE pE3EpByapbl HMEIOT MaKCUMaJbHbIM auamerp 175 mm
(7 mroiitmoB), 1160

3) OpAMOYTONBHBIA WM KOJIBIIEBOW pe3epByap UMEET MaKCUMAIbHYIO IIUPUHY
75 MM (3 mroiima).

CucreMa KOHBepCHM HUTPATA IJIYTOHUS B OKCH/Y
BBO/IHOE 3AMEYAHUE

Ha OonpIIMHCTBE yCTaHOBOK MO MepepadoTKe 3TOT KOHEUHBIH MPOLEece BKIYAET
KOHBEPCHUIO pacTBOpa HUTpaTa IUTYTOHUSI B JBYOKHCh IUIyTOHHS. B uymcnio
OCHOBHBIX OIepaluil ATOro IMpolecca BXOIAT: XpaHEHHWE U KOPPEKTHPOBKA
HCXOJHOI0 TEXHOJIOTMYECKOTO MaTepHalla, OCaKJICHUE U pa3/eleHHe TBEpIOil U
KUAKOW (da3pl, MpoKanuBaHHe, OOpalleHue C MPOAYKTOM, BEHTHIIALUSA,
oOpalleHre ¢ OTX0JaMH U YIIPABICHHUE TPOIIECCOM.

3aMKHYTI)I€ CUCTCMBI, CIICHUAJIbBHO NPCAHASHAYCHHBIC HWJIW IMMOATOTOBJICHHBIC JJIA
KOHBCPCHUHN HUTpATa INIYTOHUA B OKCHUJ IUTYTOHUSA, B HaCTHOCTH, O60py,I[OBaHHLIe
TaKUM 06pa30M, yTOOBI M30€KaTh AOCTHXKCHUSA KPUTUYHOCTU W paJuallMOHHBIX
SQ)CI)GKTOB, a TaK>KC CBCCTH K MUHUMYMY OIIACHOCTH, CBA3AHHBIC C TOKCUYHOCTBIO.

CucreMa KOHBEpCHHM OKCH/A ILTYTOHHSI B METAJLI
BBO/JHOE 3AMEYAHUE

DTOT TIpoIecC, KOTOPBIH MOXET OBITh CBS3aH C YCTAHOBKOW IO TiepepadoTke,
BKJIIOUaeT (TOpUpPOBaHME [BYOKHUCH IUIYTOHHS, OOBIYHO C TPHUMEHEHHEM
BBICOKOAKTHBHOTO (TOPHCTOTO BOJOPOJA, C MEIb0 TOdy4deHus (Qropuaa
IUTyTOHMS, KOTOPBIM  BIIOCIEACTBUU  BOCCTAHABIMBACTCSI C  IOMOIIBIO
MCTAJNIMYCCKOTI'O KaJIbIIUs BBICOKOM YHCTOTEI A0 TIOJYYCHUA METAINIMYCCKOIO
IUTYyTOHUST U (TOpUIA Kalblig B BUAE NIIaKa. B YHCIO OCHOBHBIX Omepanui
JaHHOI'0 Ipolecca BXOIAT: ¢TopupoBaHue (HampuMep, C NPUMEHEHUEM
o0opy/0BaHus, COAEpKallero OJaropoAHble METAUIbl WM  3allUIIEHHOTO
IOKPBITUCM U3 HI/IX), BOCCTAHOBJICHUE MCETalljla (HaHpI/IMep, C HNPHUMCHCHUCM
KepaMUYECKUX THUIJIEH), BOCCTAHOBJIEHHWE IJIaka, OOpalleHHe C MPOIYKTOM,
BEHTUJISIIIHSI, OOpaIIeHNe C OTXOJaMH U yIIPaBIEHUE MPOIIECCOM.

3aMKHYTbI€ CUCTEMBI, CIICHUAILHO MPEIHA3HAUYCHHbBIE WM TOJTOTOBIECHHBIE IS
MPOU3BOJICTBA METAJNIMYECKOTO IUTYyTOHHUS, B YACTHOCTH, 00OpY/IOBAaHHBIE TAKUM
o0pa3oMm, 4YTOOBI H30€KaTh JOCTIDKEHUS KPUTHYHOCTH U PaJAMANUOHHBIX
3¢ (eKToB, a TaK)Ke CBECTH K MUHUMYMY OIAaCHOCTH, CBSI3aHHBIE C TOKCUYHOCTBIO.

YcTaHOBKH 47151 H3rOTOBJIEHNS TOIUIMBHBIX 3JIEMEHTOB

"VcTaHOBKA IS U3TOTOBJIEHHS ~— TOIUIMBHBIX — DJIEMEHTOB'"  BKIIIOYAET
obopynoBaHue:

a) KOTOpoe OOBIYHO HAXOAWTCSA B HEMOCPEACTBEHHOM KOHTaKTe C
TEXHOJIOTHYECKHM ITOTOKOM SIJICPHOTO MaTepuaia MU HEIOCPEICTBEHHO
o0OpabaThIBaeT ero, WK ke YIPaBIsIeT UM, WY,

b)  KOTOpOEe repMeTH3UpYeT AACPHBIA MaTepral BHYTPU OOOJIOUKH.
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5.1.

5.1.1.

YcTaHoOBKH [JIsl pa3iesieHHMsi HM30TONOB ypaHa M 000pyI0oBaHHe, Kpome
AHAINTHYECKHX  NPUOOPOB,  CHENHAIbHO  NpeAHA3HAYEHHOEe  WJIM
MOATOTOBJIEHHOE /ISl ITOT0

[Ipenmetsr o0opynoBaHMs, Ha KOTOpBIE, KaK CUHTACTCS, PACIPOCTPAHIETCS
3HayeHue ¢pasbl "000OpyI0BaHUE, KPOME AaHATUTHUYECKUX NMPUOOPOB, CIIEUATBEHO
IpelHa3HauYeHHOE WM MOJArOTOBJIEHHOE" I pa3fesieHus] H30TONOB ypaHa,
BKJIIOYAIOT B ceOsi:

I'azoBble  peHTPUGYrH M y3dbl M KOMIIOHEHTBHI,  CIEHHAJIbHO
NpeJHA3HA4YeHHbIC MJIM IOATOTOBJICHHBbIC /UIA MCIOJB30BAHHS B Ta30BbIX
neHTpudgyrax

BBOJHOE 3AMEYAHUE

['azoBasi meHTpudyra OOBIYHO COCTOUT U3 TOHKOCTEHHOTO(BIX) UUIMHAPA(OB)
nuamerpom oT 75 mm (3 mroitma) mo 400 MM (16 mroiiMOB) ¢ BepTUKAIBLHOM
HEHTPaJIbHOU OChIO, KOTOPBIH(e) moMemnieH(bl) B BaKyyM M Bpalaercs(foTcsi) ¢
BBICOKOH OKPYKHOU CKOpOCThIO Topsiaka 300 m/c mmm Oonee. Jlnst mocTkeHUs
OOJBIION CKOPOCTH KOHCTPYKIIMOHHBIE MaTepHalbl BPALIAIOIINXCS KOMIOHEHTOB
JOJDKHBI MMETh BBICOKOE 3HAYEHHE OTHOIIECHUS MPOYHOCTH K IUIOTHOCTH, a
poTopHas cOopka U, CJIEIOBaTebHO, OTICIbHBIE €€ KOMIIOHEHTHI JOJKHBI
U3TOTOBJISATHCS C  BBICOKOW CTEIEHBIO TOYHOCTH, 4YTOOBI pa3damaHc ObLI
MUHUMAIbHBIM. B oTiamume ot npyrux ueHTpudyr razoBas ueHTpudyra s
oOoraiieHusi ypaHa HMMEET BHYTPU pPOTOPHOM Kamepbl Bpallaroulyrocs(uecs)
neperopoky(u) B popme qUCKa U HEMOJABHKHYIO CUCTEMY MOJaud U OTBOJA ras3a
UFs, cocTosIIIy 0 110 MEHBIIEH Mepe U3 TPEX OTAEIbHBIX KAHAJIOB, ABA U3 KOTOPBIX
COEJIMHEHBI C JIOTMATKAMH, OTXOJSAIIMMH OT OCH POTOpa K mepuepHitHON yacTu
pOTOpHOH Kamephl. B Bakyyme HaxoIUTCS TakkKe PsiJi BaKHBIX HEBPAIIAIOIIUXCS
9JIEMEHTOB, KOTOpBIE, XOTS U HUMEIOT OCOOYI0 KOHCTPYKIIMIO, HE CIIOXKHBI B
U3TOTOBJICHMM M HE  M3TOTOBJSIIOTCA M3  YHHMKAJIbHBIX  MaTepHasoB.
IlenTpudyxHas yCTaHOBKA, OJIHAKO, TpeOyeT OOJBIIOTO YHCIIa OATUX
KOMITOHEHTOB, TaK YTO HMX KOJMYECTBO MOXKET CIIY>KUTh Ba)KHBIM HHJIUKATOPOM
KOHEYHOT'O MCTIOJIb30BaHUS.

Bpamamouuecss KOMIOHEHTbI
a) [TonHbie poTOpHBIE COOPKH:

ToHKOCTEHHBIE HWIMHIPHI WIN PSA COCAMHEHHBIX MEXIY COOOH TOHKOCTEHHBIX
IWINHAPOB, H3TOTOBJIEHHBIX M3 OJHOrO0 WIM 0ojee MaTepualioB C BBICOKUM
3HaYCHWEM  OTHOIIEHHWsS  TPOYHOCTH K  IUIOTHOCTH,  YKa3aHHBIX B
[HOACHUTEJIBHOM 3AMEYAHUMU x Hacrosimemy pazaeny. CoeanHeHHE
IMJIMHIPOB MEKAY CO00# OCYIIECTBIISICTCS IPU TMTOMOIIH THOKUX CHIBL(OHOB WIIH
Kosien, omnucaHHelx B yactu S.1.1.c¢) Hmwke.  CoOpaHHBI poTOp HMEET
BHYTPEHHIOIO(K€) MEpPEeropoAKy(u) M KOHLEBbIE Y3JIbl, ONUCAHHBIE B YACTAX
5.1.1.d) u e) Hmxe. OpHaKo MoOJHAsA cOOpPKa MOXKET OBITh TOCTABJICHA 3aKa34YMKYy B
YAaCTUYHO COOPAHHOM BHJIE.



b)  PortopHbie TpyObI:

CriennanbHO MpelHa3HaYeHHbIE WM MOJArOTOBIIEHHBIE TOHKOCTEHHBIE IMIIMHIPHI
¢ TommuHOM creHku 12 mm (0,5 mroiimMa) wiM MeHee, AUAMETPOM OT 75 MM
(3 moitma) o 400 mm (16 ArOKMOB), M3TOTOBJICHHBIE W3 OJIHOTO WIIM Oojee
MaTepHUaIoB, UMEIONINX BHICOKOE 3HAYCHHE OTHOIICHHUS MPOYHOCTH K IJIOTHOCTH,
yka3zanHbiX B [IOACHUTEJIBHOM 3AMEYAHUNMU k HacTosimemy pazaeny.

c) Konbiia nnm cunbGoHbI:

KoMmnoHeHThl, chenuanbHO MpelHa3HAau€HHble WIM [OATOTOBJIEHHBIE IS
CO3JIaHUSI MECTHOW OTIOPHI JJISi POTOPHOM TPyObI HITM COSAMHEHUS Psa POTOPHBIX
Tpy6. CunbdoHsl NpeAcTaBIsIOT cO00M KOPOTKUE IUIUHIAPHI C TOJIIIUHONW CTEHKH
3mm (0,12 mroitma) mnm Menee, nuamerpom oT 75 mm (3 mroiima) o 400 mm
(16 aroiiMoB), UMEIOLIMX OJUH TOGP U U3TOTOBJIEHHBIE U3 OJHOTO U3 MaTE€pPHAJIOB,
UMEIOINX BBICOKOE 3HAYCHHE OTHOIICHHUS MMPOYHOCTH K TUIOTHOCTH, YKa3aHHBIX B
[TOACHUTEJIbBHOM 3AMEYAHUMU k HacrosmeMmy pasaemny.

d)  Ileperoponku:

Komnonentsr B ¢opme nucka amamerpom ot 75mMm ao 400 mm (ot 3 1o
16 moliMOB), CcHenUadbHO TMPEJHA3HAYCHHBIE WJIM TOATOTOBJICHHBIC TSI
YCTaHOBKM BHYTPH PpOTOPHOW TpyObl HEHTPUPYTH C LEIbI0 H30JUPOBAThH
BBIIIYCKHYIO KaMepy OT IJIaBHOM pa3JEIUTEIbHOM KaMepbl M B HEKOTOPBIX
Ciy4asx Ui yJydlleHus UUpKyJsinuy raza UFs BHYTpU INIaBHOM pa3iesIuTEIbHON
KaMepbl pOTOPHOU TPyObI M U3rOTOBJIEHHBIE U3 OJHOTO U3 MAaTEPUAIOB, UMEIOLINX
BBICOKO€ 3HAQUYEHHWE OTHOIIEHUS IPOYHOCTH K IUIOTHOCTH, YKAa3aHHBIX B
I[TOACHUTEJIbBHOM 3AMEYAHUWU k HacTosieMy pa3aeny.

e) BepxHue/HI>KHUE KPBITIKU:

Komnonentst B (opme naucka amamerpoM oT 75 mm (3 mroiima) mo 400 mm
(16 mrofiMOB), cHEeNMAIBHO TPEIHA3HAYCHHBIC WM TOATOTOBICHHBIE TaKUM
00pa3oM, 4TOOBI TOYHO COOTBETCTBOBATH TUAMETPY KOHIIOB POTOPHON TPYyOBI U
Omaromaps stomy yaepxkuBatb UFg BHyTpu ee. DTH KOMIIOHEHTBI UCTIOJIB3YIOTCS
JUIsL TOTO, 4YTOOBI TOJAEPKHUBATh, yAEPKUBATh WIM COJEpKaTh B cede Kak
COCTaBHYIO YacTh JJIEMEHTHl BEPXHETO MOMIIUITHUKA (BEPXHSAS KPBIIIKA) WU
CIyXHUTh B  KauecTBE HECYyIIeHd  YacTH  BpALIAIONIMXCA  DJIIEMEHTOB
AJNIEKTPOJIBUTATENSI W DJIEMEHTOB HIDKHETO TMOJIIMIHUKA (HIDKHSS KPBIIIKA), U
U3TOTOBJISIIOTCS. M3 OJHOTO W3 MAaTepHallioB, HMMEIOIIMX BBICOKOE 3HAYCHUE
OTHOIIEHUS TMPOYHOCTH K IUIOTHOCTH, Yyka3zaHHbIXx B [IOSACHUTEJIBHOM
3AMEYAHHMU k HacrosimeMy paszeny.

[NOACHUTEJIBHOE 3AMEUYAHUE

JUis  Bpamaommxcs KOMIIOHEHTOB HEHTPU(PYT HCHOJIB3YIOTCA —CIEAYIOIINe
MaTepuabl:

a)  MapTCHCUTHOCTApeIOIlMe CTald, MMEIOMIME MAaKCHUMalbHBIN  Tpenen
2 .
npounocTH Ha pactsokenne 2,05 x 10° H/m® (300 000 ¢yHT/KB. roiiM) mim
oouee;

b) AJIFIOMMHUECBBIC CIIJIaBbl, UMCIOIIIUC MaKCUMAaJIbHBIN npeacii NMpoYHoCTu Ha
pactsoxenne 0,46 x 10° H/m? (67 000 dyHT/KB. mHoiim) wim Godee;
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C)  BOJIOKHHCTBHIE (HUTETIOHOOHEIE) MaTepuabl, IIPUTOTHBIE JUTS
UCIIOJb30BaHUSl B KOMIIO3UTHBIX CTPYKTypaXx M HMEIOIIAE 3HAYCHUs
YAEIBHOTO MOIYJs ynpyroctu 12,3 x 10° M mam Goee M MaKCHMAIBHOTO
YAENIBHOIO TMpejesa MPOYHOCTH Ha pacTskeHue 0,3 x 10°m wmmm Gomee
("yaenbHBIA MOIYNb yIpyrocTu" - 310 Moayib KOura B H/M’, nencHHBIH Ha
YZIEIbHBIN BEC B H/M’; "MakcHMambHBIit YAENBHBIN Mpeaes MPOYHOCTH Ha
pacTspkeHue" - 3TO MaKCHUMAaJIbHBIM Mpeies MPOYHOCTH Ha pPacTSHKEHHE B
H/Mz, JIEJICHHBIN Ha yJIeJIbHBIN BeC B H/ve.

CraTnuyecKkne KOMIIOHEHTHI
a) IlogmunHuKyM ¢ MAarHuTHOU MOABECKOM:

CrienanbHO TIpeJHAa3HAYCHHBIE WM TOATOTOBJICHHBIC MOIIAITHUKOBEIE Y3IIBI,
COCTOAIIME M3 KOJIBLIEBOIO MAarHuTa, IOJABELICHHOTO B 000iiMe, coaepikarien
nemmnupytonryto cpexy.  OOoiima wu3roraBmmBaercst u3 croiikoro kK UFg
marepuana (cM. [IOACHUTEJIBHOE 3AMEYAHUE k pa3geny 5.2.). Maraur
COCIMHSACTCS C TIOJMIOCHBIM  HAKOHEYHHKOM WM  BTOPBIM  MarHWTOM,
YCTaHOBJICHHBIM Ha BEpXHEH KpBbIlIKe, OMUCaHHOW B paszgene 5.1.1.e). Marnur
MOYET UMETh (OPMY KOJIbLIA C COOTHOIIEHHEM MEXIy BHEIIHHM W BHYTPECHHHUM
JMaMeTpaMy, MEHbUIMM WIM paBHbIM 1,6:1. Maruut Moxer umerb (opmy,
obecrneunBaroNIyo HadanbHyto nporunaeMocts 0,15 I'a/m (120 000 eguan CT'C)
win Oojee, WIM OCTaTOYHYIO HaMarHWMYeHHOCTb 98,5% wnm Ooznee, wiu
NPOM3BEJCHNE WHIYKIMH HAa MaKCHUMAJbHYIO HANpsHKeHHOCTh TONs Oolee
80 k[x/M® (10" Tc.D). Kpome OOBIMHEIX CBOMCTB MaTepHana, HEOOXOIUMBIM
IpeBapUTEIFHBIM YCIOBUEM SIBIISIETCSl OTPaHUYEHUE OYE€Hb MAJIBIMU JOMYCKAMU
(menee 0,1 Mm wmm 0,004 mroitmMa), OTKJIOHEHHS MArHUTHBIX OCEH  OT
TEeOMETPUYECKUX OCell WM obecredeHne o0co0o0il TOMOTEHHOCTH MaTepuaa
MarHuTa.

b) [MoammmHuKK/ AeMQeps:

CrnenuanpHO  MpeJHA3HAYCHHBIE WM TOJATOTOBJICHHBIE  TOJIIUITHUKH,
coJiep Kalue y3ei ocb/yIIOTHUTENbHOE KOJIbLI0, CMOHTHPOBAaHHBIN Ha AemMIidepe.
Ocb OOBIYHO TIPEACTABISIET COOON Ball U3 3aKAJCHHOW CTAJIM C OJHUM KOHIIOM B
dopme momychepsl, W CO CpEACTBAMHU IMOJCOSAMHECHUS K HIDKHEH KpBIIIKe,
omucaHHOU B pazaene 5.1.1. e), Ha apyrom. Ban, ogHako, MOKET OBITh COSAMHEH
C TUAPOAMHAMHYECKUM NOoAmMUNHUKOM. Kombo umeer Qopmy Tabnerku c
noyrychepudeckuM yriyOJieHHeM Ha OJHOM TMOBEPXHOCTH. OTH KOMIIOHEHTHI
4aCcTO TIOCTaBISIOTCS OTJIEIBHO OT JAeMIdepa.

¢)  MomnekynspHbie HACOCHI:

CrenuanbHO  TpegHa3sHAYCHHbIE  WIM  TOATOTOBJIECHHBIC  IWIMHAPHL  C
BBITOUYEHHBIMU HJIM BBIJABICHHBIMH BHYTPHM CIUpPAJIbHBIMM KaHaBKaMH U C
BBICBEPJICHHBIMH BHYTPU OTBEPCTUSIMH.  THUIIOBBIMH pa3MepaMu SIBIISIOTCS
cileaylomue: BHYTpeHHUN auameTp oT 75 MM (3 mroitma) 1o 400 mwm (16 aroiiMoB),
tommuuHa creHku 10 mm (0,4 mroiima) unum Gosee, ¢ ATMHON, paBHOU AUAMETPy WUIIH
O6onbme. KaHaBKku OOBIYHO MMEIOT IPSMOYIOJIBHOE IONEPEYHOE CEUEHUE U
riyouny 2 mm (0,08 mroitma) i Gosee.
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d)  Craropsl nBUTaTENCH:

CrenuanbHO TMpeAHAa3HAUYCHHbIE WM TOJATOTOBJICHHBIE CTaTOPBI KOJBLIEBOM
dbopMBl T BBICOKOCKOPOCTHBIX ~ MHOTO(A3HBIX  THUCTEPE3UCHBIX (WK
PEaKTUBHBIX) 3JIEKTPOJBUTATENICH TIEPEMEHHOTO TOKa ISl CHHXPOHHOU paboThl B
ycioBUsAX Bakyyma B auana3zoHe dyactoT 600-2000 ['n u B nuamna3oHe MOITHOCTEH
50-1000 BA. Craropsl cOCTOSAT U3 MHOro(a3HbIX OOMOTOK Ha MHOTOCIOHHOM
KEJIE3HOM CEpACYHUKE C HU3KUMHU IMOTEPSIMHU, COCTOSIIEM M3 TOHKHUX IJIACTHH,
00bryHO TommuHoM 2,0 MM (0,08 mroiima) nim MeHee.

e) Kopnyca/mpuemMHuKH eHTpUPYTH:

KoMmoHeHThI, coenuanbHO TMpelHa3HauYeHHble WM TMOATOTOBICHHBIC IS
pa3MelieHus B HUX COOpPKH POTOpHOM TpyObl razoBoil nentpudyru. Kopmyc
COCTOHMT M3 >KECTKOTO HWIMHJIpa ¢ TommuHoi creHku 10 30 mm (1,2 mroiima) c
MPEIU3UOHHO 00paOOTAaHHBIMU KOHIIAMH [JIS YCTAHOBKH TOJAIIUITHUKOB MU C
OTHUM WIIM HECKONbKMMH (rmaHnamMu st MoHTaxka. (OOpaOoTaHHBIE KOHIIBI
napajuiebHbl IpYT APYTY U TEPHEHAUKYISPHBI MPOJIOJHHOW OCH IIWIMHIApPA B
npenenax 0,05 rpagyca wiu menee. Kopryc MoXeT Takke MpeaCcTaBiIsITh cOOOH
KOHCTPYKIUIO SYECUCTOTO THUMA JIJIi Pa3MEIICHUS B HEM HECKOJIBKHUX POTOPHBIX
Tpy6. Kopmyca u3roraBianBaioTcsi U3 MaTepuanoB, Kopposuectonkux k UFg, nnm
3aIUIIAIOTCS TTOKPHITUEM U3 TAKUX MATEPUATIOB.

f)  JloBymku:

CrenuanbHO TpEJHA3HAUYCHHBIE WM TOATOTOBIICHHBIE TPYOKHM BHYTPEHHHUM
muameTpom 1o 12 mm (0,5 mroiima) ans uzBieuenus raza UFq u3 poropHoil TpyObI
o Meroxy TpyOku ITuto (T.e. ¢ OTBepCTHEM, HANIPABJICHHBIM Ha KPYTOBOW IMTOTOK
ra3a B pOTOpPHOH TpyOe, K MpHUMEpY, MOCPEACTBOM H3rHba KOHIA paauaibHO
PACTONIOKEHHOW TPYOKH), KOTOPBIE MOYKHO NMPUKPEIHUTHh K ICHTPAIBHONH CHUCTEME
u3BNedYeHHs raza. TpyOKH M3rOTOBIEHBI U3 MaTepuanoB, KopposuecTokux K UFs,
WJIY 3aIIUIIAI0TCS TOKPBITUEM U3 TAKUX MaTEPUAJIOB.

CnennajbHO NpeAHA3HAYeHHble WM IOATOTOBJICHHbIE BCIOMOraTelbHbIE
CHCTEeMbl, 00OpyAOBaHME M KOMIIOHEHTBHI [JIsi HCHOJb30BAHUS HA
ra3oneHTpudyKHOi yCTaHOBKe 110 000raleHuIo

BBOJHOE 3AMEYAHUE

BcenomoratenbHble cucTeMbl, 000pyAOBaHNWE U KOMIIOHEHTHI ra30leHTpUudyKHOMH
YCTAaHOBKH 1O OOOTAlICHUIO TMPEACTABISIOT COOOW CHCTEMBI yCTAaHOBKH,
HeoOxoaumble ais nogaun UFg B ieHTpudyTH, s CBSI3U OTAEIBHBIX LHEHTPUPYT
MeXIy co00il ¢ 1enpio 00pa3oBaHUsl KacKaJoB (MU CTYMEHEH), 4YTOObl JOCTUYh
Oosiee BBICOKOrO oOoramieHuss W u3Bieub '"mpoaykt' u "xBocTel" UFg u3
HeHTpu@dyr, a TaKke 000pyIoBaHUE, HEOOXOAUMOE IS MPUBEICHUS B JIEHCTBUE
HEHTPUYT UK IS YIIPABJICHUS yCTaHOBKOM.

O6bruno UFg wmcmapsiercss #W3 TBEPABIX BEIIECTB, IOMEUICHHBIX BHYTpPHU
MOIOTPEBAEMBIX aBTOKJIABOB, M MOAACTCS B ra3000pa3Hoii (opMme K eHTpudyram
yepe3 CHCTEeMY KOJJIEKTOPHBIX TpyOompoBoaoB kackaaa. "Ilpomykt" u "XBoCThI"
UFs, nocrymaromue u3 UeHTpUdyr B BHAE Ta3000pa3HbIX IOTOKOB, TaK¥Ke
IPOXOJAT Yepe3 CHUCTEMY KOJUIEKTOPHBIX TPYOOIIPOBOJOB Kackasia K XOJIOIHBIM
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noByInKam (pabotaromuM 1pu Temmeparype okono 203 K (-70°C)), rue ouwm
KOHJICHCUPYIOTCS U 3aTe€M IOMEUIAI0TCS B COOTBETCTBYIOLIME KOHTEHHEpHI UIs
TPAHCHOPTUPOBKH WM XpaHeHHs. Tak Kak yCTaHOBKA IO OOOTAIICHHUIO COCTOMT
U3 MHOTUX ThIcA4 LEHTpudyr, CcoOpaHHBIX B KacKaJbl, CO3AAIOTCA
MHOTOKHJIOMETPOBBIE KOJUIEKTOPHBIE TPYOONPOBOJBl KAaCKaJOB C THICSYaAMHU
CBapHBIX IIIBOB, IPUYEM CXEMa OCHOBHOW YacTH UX COEJAMHEHHH MHOTOKPAaTHO
IIOBTOPSIETCS. O6opynoBaHue, KOMIIOHEHTbI M CHCTEMBI TpyOONpOBOJOB
U3rOTaBJIMBAIOTCS C COOJIOAEHUEM BBICOKMX TPEOOBaHHMM K BaKyyM-IUIOTHOCTH U
YUCTOTE 0OPaOOTKH.

Cucrembl nogauu/cucreMbl 0TBOAA "'mpoaykTa’ u "'xBocToB"

CHCIII/IaJ'II)HO NpEeaAHa3HAYCHHBIC WJIM  IOATOTOBJICHHBIC  TCXHOJIOTMYCCKHE
CHCTCMBbI, BKIIFOYAIOIIIUC:

MUTAONIME ABTOKJIABBI (MJIM CTaHLWH), HCIoNb3yemble it mogaun UFg B
kackanabl neHTpudyr npu nasnenuu Ao 100 klla (15 GyuT/KB. nroiim) u npu
ckopoctH 1 xr/4 umu Oornee;

necyoauMaTopsl (WIIKM XOJIOAHBIE JIOBYIIKH), HCIIOJIb3yEeMbIE JIJIsl BBIBEICHUS
UFs w3 xackamoB mnpu mganennn 10 3 klla (0,5 ¢pyHT/KB.10HM).
JlecyOaumaropsl criocobHbl oxiaxaarses 10 203 K (-70°C) u HarpeBaThes
10 343 K (70°C);

cTaHIMHU "mpoAykTa" u "XBocToB", ucnoas3yemsle i nepeMenienus UFq B
KOHTEHHEPHI.

Ota ycTaHoBKa, 000pyA0BaHUE U TPYOOIPOBOABI OTHOCTHIO U3TOTABIUBAIOTCS U3
croikux K UFg wMarepuanoB WiIM 3allMUIAIOTCS MOKPBITUEM M3  HUX
(em. [IOSACHUTEJIBHOE 3AMEYAHUME k manHOMy pa3zzieny) ¢ coOmtoeHueM
BBICOKUX TpeOOBaHUU K BaKyyM-TUIOTHOCTH U YUCTOTE 0OPaOOTKH.

MamuHHBIE CHCTEMbI KOJUICKTOPHBIX TPY6OHPOB0)]OB

CriennaiabHO TIpeIHA3HAYCHHBIC WK MTOATOTOBICHHBIE CHCTEMBI TPYOOTIPOBOIOB U
KoJuteKTOpoB st yuepxkanusi UFg BHyTpu 1eHTpU(YKHBIX KacKaJoB. JTa CETh
TpyOONpOBOJOB OOBIYHO MpEACTaBIseT co0oi cucreMy ¢ "TpoHHBIM"
KOJUIEKTOPOM, M KaxkJaas LeHTpudyra coeiuHEHa C Ka)XIbIM M3 KOJUJIEKTOPOB.
CrnenoBaTenbHO, CX€Ma OCHOBHOM YacTM HX COCJAMHEHUS MHOTOKPATHO
noBTopsiercsi. OHa MOJIHOCTBIO M3roTaBiIuBaeTcsa u3 cToMkux Kk UFg maTepuanon
(em. TIOACHUTEJIBHOE 3AMEYAHUE « HacTtosmieMmMy pasfeny) cC
COOJTI0ICHHEM BBICOKHX TPEOOBAHMI K BaKYyM-TJIOTHOCTH M YMCTOTE 00paOOTKH.

Macc-cniekTpoMeTpbl/McTOYHUKHA NOHOB 111 UFg

CrnenuanbHO TpeIHA3HAYCHHBIC WJIM  TIOJTOTOBJIEHHBIE MAarHUTHBIC WM
KBaJIPYTIOJIBHBIE MacC-CIIEKTPOMETPBI, CIIOCOOHBIE MPOU3BOAUTH IPSIMON OTOOP
mpo0 mojgaBaeMoi Macchel, "mpoaykTa" wim "XBocTOB" M3 ra3oBbiX MOoTOKOB UFg 1
o0Jaaromye MoJIHBIM HAaOOPOM CIIeTyIOIINX XapaKTePUCTHK:

1. yIeNbHas pa3pelarolias CriocoOHOCTh 1Mo Macce cBbitie 320);

2. COACPKAT UCTOYHUKHU NOHOB, U3TOTOBJICHHBIC N3 HUXPOMAa UK MOHCIIA UIIN
3alIUIICHHBIC ITOKPBITUEM M3 HUX, HWJIM HUKCJIIMPOBAHHLIC,
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5.3.
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3. COJIepKaT MOHN3ALMOHHBIE HCTOYHUKU ¢ O0MOApAMPOBKOM 3JIEKTPOHAMU;
4. coJiepKaT KOJUIEKTOPHYIO CUCTEMY, PUTOIHYIO [T M30TOITHOTO aHaJIH3a.
IIpeoOpa3oBaTesn 4acTOTHI

[TpeoOpa3zoBareny 4acTOTHI (TaKXKE U3BECTHBIE KaK KOHBEPTOPHI HIIM UHBEPTOPHI),
CIIENIMATIbHO TIPEIHAa3HAYCHHBIC WM TOATOTOBIICHHBIE IS MHTAHHUS CTaTOPOB
JIBUTATENel, onpeneneHHbIX B moamyHkTe 5.1.2.d), wnM 4acTH, KOMIIOHEHTH U
moICOOPKM TaKWX TpeoOpazoBaTesield YacTOThI, 00JaIArOIINe MOJHBIM HaO0pOM
CIIETyIOIINX XapaKTEePUCTHUK:

1. MHoro(a3HbIif Bexo B ruanazone ot 600 mgo 2000 I

2. BBICOKas CTa0MIIBHOCTH (CO cTabmnu3anuei yactotsl ay4iie 0,1%);
3. HU3KHE HETMHEHbIE NCKaxeHus (MeHee 2%);

4. Kkod¢duIMeHT mone3Horo aeicTBus cabiiie 80%.

[NOACHUTEJIBHOE 3AMEYAHUE

[lepeuncnennoe Beillie 000PYAOBaHUE BCTYMAeT B HEMOCPEACTBEHHBIH KOHTAKT C
TeXHoJorudeckuM ra3oM UF¢ WM HEmoCpeICcTBEHHO yIpaBisieT paboToi
HEHTPU(DYT U MPOXOXKIECHUEM ra3za OT HeHTPUPYTU K HEHTpUPYTre U U3 Kackaaa B
KAaCKaJl.

Kopposzuecroiikue k UFs Marepuanbl BKIIOYAlOT HEPKABEIOLIYIO CTallb,
AJIOMUHUM, aTIOMUHUEBBIE CIUIaBbl, HUKEIb WJIM CIUIaBbl, coaep:xkamme 60% u
0oJjiee HUKEI.

CnenmajbHO TpeJHA3HAYeHHble MJIM  TNOArOTOBJIEHHbIe COOpPKH H
KOMIIOHEHTBI /Il MCII0JIb30BaHUs NPH ra3oaud¢y3noHHOM 000raleHnH

BBOJIHOE 3AMEYAHUE

I[Ipu razomuddy3noHHOM MeTOAEe pa3ieNeHusi H30TONOB YypaHAa OCHOBHOMU
TEXHOJOTHYECKON cOopkoit SIBJISIETCSI crieliaabHbIN MOPUCTHIN
razonudPy3roHHbI Oapbep, TEIUIOOOMEHHUK IS OXJaXKIEHUs raza (KOTOpBId
HarpeBaeTcsl B MPOLECCe CKATHsl), YIUIOTHUTENIbHbIE KJIanaHbl U PETYJIUPYIOLIUe
KJIaMaHebl, a Takxke TpyOorpoBoasl. [lockonbky B razoauddy3HoHHON TEXHOIOTUN
ucnonp3yetcs mectudTopuctoiii ypan (UFs), Bce o6opynoBanue, TpyOOIpoBOIbI
U TIOBEPXHOCTU H3MEPHUTENIBHBIX MPHUOOPOB (KOTOpHIE BCTYMAIOT B KOHTAKT C
ra3oMm) JOJDKHBI M3TOTaBIMBATBCS U3 MaTEPHANIOB, COXPAHSIOMIMX CTaOMIBHOCTH
npu koHTakTe ¢ UFs. T'azomuddy3monHas ycraHOBKAa COCTOMT M3 psAa TaKUX
cOOpOK, TaK YTO MX KOJMYECTBO MOXKET ObITh Ba)KHBIM IOKa3aTeleM KOHEUYHOTO
peHa3HaYeHMUS.

I'azonugdy3nonnbie 6apbepbl

a) CneuuanbHO NpeAHA3HAUYEHHBIE WM MOJATOTOBJIICHHbIE TOHKHE, MOPUCTHIC
(utsTpEl ¢ pazmMepom nop 100-1000 A (anrcTpem), Tomumnoi 5 MM (0,2 moiiva)
WM MEHbINE, a i TpyOdaTsix ¢opM auameTpoM 25 MM (1 mroiim) uau MeHbIIIE,
U3TOTOBJICHHBIE W3  METAJUIMYECKUX, MOJUMEPHBIX WJIH  KEPAMUYECKHX
MarepuanoB, kopposuectoukux Kk UFg, u

b) cmenMambHO  TOATOTOBIICHHBIE  COCIWHEHUS  WIU  TMOPOIIKU  JUIS
W3TOTOBJICHHUS TakuX QUIBTPOB. Takue COEAMHEHUS W TIOPOIIKH BKJIIOYAIOT
HUKEIb WK CIUIaBhI, coaepxaiue 60% winu 0osiee HUKENsI, OKCU ATFOMUHUS WITH
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5.3.3.

5.3.4.

5.3.5.

54.

croiikue Kk UFs momHoCThIO (TOpUMpPOBAaHHBIE YIJIEBOAOPOJIHBIE TOJIUMEPHI C
yuctoTol 99,9% wnm Oonee, pasmepoM dacTul MeHee 10 MKM U BBICOKOH
OJIHOPOJHOCTBIO YACTHUIL IO KPYIHOCTHU, KOTOPbIE CHELHAIBLHO MOATOTOBIEHBI IS
M3TOTOBJICHHS Ta30A1(Py3UOHHBIX OapbEepOB.

Kamepsl 1u¢p¢ysopos

CrneuvanbHO  MpeAHA3HAUYEHHbIE  WIM  [OATOTOBJICHHBIE  T'e€PMETUYHbBIC
MWIMHIpHYECKHe cocyabl nuamerpom Oosee 300 mm (12 mroiiMOB) W JUTHHOM
6omnee 900 MM (35 mr0MOB), UM MIPSIMOYTOJIBHBIE COCYJIbI CPABHUMBIX Pa3MEPOB,
UMEIONNE OJIMH BITYCKHOM W JIBa BBINTYCKHBIX MATpyOKa, AWMAMETP KAXKIOrO W3
KOTOphIX Oosiee 50 MM (2 mroiima), A7 MOMENIEHUs B HHUX Ta30auddy3noHHBIX
OapbepoB, u3roToBieHHbIE M3 cTOMKMX K UF¢ martepuanoB wiam 3amuineHHbIE
MOKPBITUEM M3 HUX, W MpeJIHAa3HAYeHHbIC AJI1 YCTAHOBKU B TOPU30HTAILHOM WUIIU
BEPTHKAIBHOM TIOJIOKESHUH.

Kommnpeccops! u razonyBku

CrenuanbHO TMpeAHA3HAYEHHBIE WIH TOJTOTOBJIECHHBIE OCEBBIC, IEHTPOOEIKHBIE
Wi 00beMHBIE KOMIIPECCOPHI, WIH Ta30/lyBKU C MPOU3BOIUTEIHHOCTHIO HA BCOCE
1 M’/MuH wu Gonee UF¢ u ¢ maBiieHHMeM Ha BBIXOAE JIO HECKOJNLKMX coTeH klla
(100 ¢pyHT/KB. A10¥IM), TpeTHA3HAYCHHBIE [JIS1 IOJITOBPEMEHHOM IKCIUTyaTaluu B
cpene UFg ¢ anexkTpoaBUraresieM COOTBETCTBYIONIECH MOIIHOCTH WM O€3 HEro, a
TaK)Ke OTAeTbHbIe COOPKH TaKUX KOMIIPECCOPOB U ra30AyBOK. OTH KOMIIPECCOPHI
U ra3olyBKM MMEIOT mepenaj naBieHus oT 2:1 go 6:1 u m3roraBnuBaroTca U3
crorkux K UF¢ maTepuanoB niv MOKpbIBatOTCS UMH.

Yninornenus BpalalOIHUXcs Baja0B

CrennanbHO IpelHAa3HAYEHHBIE WIM NOATOTOBJICHHBIE BAKyyMHbIE YIIJIOTHEHUS,
YCTaHOBJICHHbIE HAa CTOPOHE MOJIaYM ¥ HA CTOPOHE BBIXOJa JUIsl YIUIOTHEHHUS BaJa,
COEJIMHSIOLIETO POTOP KOMIIPECCOPa WM ra30A4yBKH C MPUBOJHBIM JIBUTATEIIEM, C
TEM 4YTOOBI O00ECHEYNUTh HAJESKHYI0 T'epMETH3ALHUI0, IPEIOTBPAIIAOLIYIO
HAaTCKAaHUE BO3JyXa BO BHYTPEHHIOI KaMepy KOMIIpEccOpa WIM Ta30LyBKH,
kotopas HamonHeHa UFg.  Takue yIUIOTHEHHST OOBIYHO NPOEKTHPYIOTCS Ha
CKOPOCTH HaTekaHus OydepHoro rasa meree 1000 cm’/muH (60 roiiv’/Mun).

TenmnoooMeHHUKH 19 oxJaxkaenusa UFg

CrenuanbHO NpeJHA3HAYCHHbIE WM  IOATOTOBJIEHHBIE  TEIUIOOOMEHHUKH,
U3roToBleHHblE K3 cToWkMX K UFg MaTepuanaoB WM HOKpBHITHIE MMM (32
UCKIIIOUEHHEM HEp>KaBEIOLIeH CTajM), WIM MEJbI0, WIH JIFOOBIM COUYETAaHUEM ITHX
METAJIJIOB U PaCCUUTAaHHBbIE HA CKOPOCTb M3MEHEHUS NABJIECHUS, ONPEAEIAIOLIETO
yreuky, medee 10 Ila (0,0015 ¢pyHT/KB. q10¥iM) B 4yac TpH Tepernajne AaBiICHUS
100 xI1a (15 ¢pyHT/KB. q10iIM).

CnennajibHO NpeAHA3HAYEeHHble WJIM TOATOTOBJIEHHbIE BCIOMOraTejbHbIe
CHCTEeMBbI, 00OpPyIOBaHME M KOMIIOHEHTbl /Jsl HCHOJb30BAHUS NPH
razoaudpPy3snoHHOM 000raleHuu

BBOJHOE 3AMEYAHUE

BcromorarenbHple  CUCTEMBI,  OOOpPYJOBaHME M KOMIIOHEHTBI  JUIA
razoaudy3MOHHBIX YCTAaHOBOK IO OOOTAICHUIO MPEJCTABISAIOT COO0H CHCTEMBI
yCcTaHOBKH, HeoOxonumble st nonaun UFg B razonug¢ysnonnyo cOopky, s
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54.1.

5.4.2.

CBSI3M OTJEJIbHBIX COOPOK Mexay co0oi u 00pa3oBaHMs KacKaloB (WK CTyIEHEN)
C LIEJIBIO TIOCTETIEHHOT'O TOCTHXKEHUS 00Jiee BBICOKOIO 00OTallleHNsl U U3BJICUECHUS
"mponykta" u "xBoctoB" UFs wu3 audQy3moHHBIX KacKaJloB. Beuny
BBICOKOMHEPLIMOHHBIX  XapakTepUCTHK  AU(PPY3MOHHBIX  KackagoB  Jitoboe
npepbiBaHie HMX paboThl, 0COOEHHO HMX OCTAHOBKA, TPHUBOIAT K CEpPhE3HBIM
nociencteusiM.  CrenoBarenbHO, Ha ra3oan((y3MOHHONW YCTaHOBKE Ba)KHOE
3HaYCHHE HWMEIOT CTPOro€ M TIOCTOSHHOE TMOJJEpKaHWE BaKyyMa BO BCeX
TEXHOJIOTUYECKUX CHUCTEMax, aBTOMAaTH4eCcKass 3alluTa OT aBapuil W TOYHOE
aBTOMAaTHUYECKOE pEryJHMpOBaHHE IIOTOKAa rasa. Bce 310 mpuBOmIMT K
HEOOXOIMMOCTH OCHAILEHHUs] YCTAaHOBKU OOJBIIMM KOJMYECTBOM CIELHaTbHbIX
U3MEPUTENBHBIX, PETYJIUPYIOMNX U YIIPABISIONINX CUCTEM.

O6pruno0 UFs ucnapsiercs W3 HUIMHIPOB, TIOMEIIEHHBIX BHYTPH aBTOKJIABOB, U
nojgaercs B Tra3oo0Opa3Hoi (opMe K BXOJHBIM TOYKaM Yepe3 CHCTEMY
KOJUIEKTOPHBIX TpPyOONpPOBOAOB Kackaja. "Ilponyxt" wu "xBocThl" UFg,
HOCTYTAIOIIME M3 BBIXOJHBIX TOYEK B BMJE I'a3000pa3HbIX MOTOKOB, MPOXOMAAT
yepe3 CHUCTEMY KOJUICKTOPHBIX TpPyOONpOBOZOB Kackaga JHOO K XOJOIHBIM
JOBYILIKaM, JHOO K KOMIPECCOPHBIM CTAaHLMAM, Tae ra3oo0pas3sbiii motok UFg
CKIDKAeTCs M 3aTeM IIOMEMNIACTCS B COOTBETCTBYIOIIHME KOHTEWHEPHI IS
TPaHCHOPTUPOBKM MK XpaHeHus. Ilockonbky razonud¢ys3roHHas yCTaHOBKA IO
oOorameHuro ¥uMeeT OoybIIoe KOJMYECTBO ra30auddy3MoHHBIX  COOPOK,
cOOpaHHBIX B KacKaJbl, CO3JAal0TCd MHOTOKHUJIOMETPOBBIE KOJUIEKTOPHBIE
TpyOOIPOBOBI KACKAIOB C THICSYAMU CBAPHBIX IIBOB, IPUYEM CXEMa OCHOBHOM
YacTU MX COeIMHEHMH MHOTOKpAaTHO moBTopsieTcs. OOO0pyJoBaHUE, KOMIIOHEHTHI
U CHCTEMBI TPYyOONPOBOJOB M3rOTABIMBAIOTCS C COONIOJEHUEM BBICOKHX
TpeOOBaHUH K BaKyyM-IUIOTHOCTH U YUCTOTE 0OPabOTKH.

Cucrembl mogauu/cucremMsl 0TBOAA ''mpoaykra' u '""xBocToB'"

CrnenpanbHO TpEJHA3HAYEHHBIE WM  TOJITOTOBJICHHBIE  TEXHOJOTMYECKUE
cucTeMsl, criocoOHble padorats npu gaBnenuu 300 Ila (45 ¢yHT/KB. mr0iiM) mnu
MeHee, BKIII0Uast:

MUTAIOMINE aBTOKJIABHI (MJIM CHCTEMBI), HCIONb3yeMble it nogaun UFg B
razoandy3MOoHHBIE KaCKaIbI;

,Z[ecyG.HI/IMaTopBI (I/IHI/I XOJIOAHBIC JIOByH_IKI/I), I/ICHOJIB3yeMBI€ JJIA BBIBCACHUA
UF¢ u3 razonuddy3noHHBIX KaCKaI0B;

cranuun cxwkenus, rae UFg B razoo0pasznoit ¢opme u3 Kkackana
COKUMACTCS M OXJIAXKIACTCS 10 KHUKOTO COCTOSIHUS;

CTaHIMM "mpoAykTa" miau "XBOCTOB", MCIOJIB3YEMBIE AJIs NEpPEMELECHUs
UFs B KOHTEHHEPHI.

CucreMbl KOJUIEKTOPHBIX TPYOONIPOBOI0B

CrieunanbHO MpelHa3HaYeHHbIE WIN MTOATOTOBJICHHbBIE CUCTEMBI TPYOOIPOBOIOB U
CUCTeMBl KOJUIeKTOpoB Juisi yaepxkanusi UFg BHyTpu razonuddy3rmoHHBIX
KacKaJoB. Ta CeTh TPyOOMpPOBOJOB OOBIYHO MPEACTABISICT COOON CHCTEMY C
"MBOMHBIM" KOJIJIEKTOPOM, TJ€ KaxJas sueika COoeANMHEHa C KaXIbIM U3
KOJJIEKTOPOB.
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5.4.3.

5.4.4.

5.4.5.

5.5.

BakyyMHbIe cHCTEMBI

a) CrenuanbHO  TMpEeAHA3HAYEHHBIE WM  TOATOTOBICHHBIE  KpPYITHBIC
BaKyyMHBIC MAarucCTpalH, BaKyyMHbIC KOJUICKTOPHl W BaKyyMHBIE HAaCOCHI
IPOM3BOAUTEIBHOCTBIO 5 M /MuH (175 byT’/MuH) win Goee.

b)  BaxkyymHble HacoChl, CHEIHMAJIbHO IMpeJHa3HAuUeHHBIE Ui paboThl B
comepxamieii UFg aTmMocdepe M HM3roTOBIECHHBIE W3 ATIOMHHHS, HUKEIS WIH
CIUIaBOB, cojepkammx Oonee 60% HUKENs WM NOKPHITBIE MMH. OTH HACOCHI
MOTYT OBITh WJIM POTALMOHHBIMU, WJIM MMOPUTHEBBIMU, MOTYT UMETh BBITECHSIOLIUE
U (TOPHCTOYINICPOIHBIC YIUIOTHEHHs, @ TaKXKe B HHMX MOTYT IPUCYTCTBOBATH
creruanbHble pabo4ne KUIKOCTH.

CrnenunanbHble CTONOPHBbIE M PeryJIMpYyOLINe KJIANAHBI

CrenuanbHO  MpegHa3HAuYEHHBIE  WJIM  MOATOTOBJCHHBIE  py4YHBIE WU
aBTOMAaTHUYECKUE CTONOPHBIE M PETYJUpPYIOIIME KiIanaHbl CHIb(OHHOIO THIIA,
usroroBieHHble U3 croiikux k UFq matepuanos, nuamerpom ot 40 no 1500 mm
(1,5 mo 59 nroiiMoB) 11l YCTAaHOBKH B OCHOBHBIX M BCIIOMOTATEJIBHBIX CHUCTEMaX
ra3ou(Qy3MOHHBIX YCTAHOBOK MO 00OTAIIEHHIO.

Macc-cniekTpoMeTpbl/McTOYHUKHA HOHOB 111 UFg

CrenuanbHO TpeJHa3HAUYEHHbIE WM  TOATOTOBJICHHBIE MArHUTHBIE WU
KBaJPYIOJIbHBIE MacC-CIEKTPOMETPHI, CIIOCOOHBIE MPOU3BOIUTH MPAMOU OTOOP
po0 moxaBaeMoii Macchl, "mpoaykra" win "XBocToB" U3 ra3oBbix MOTOKOB UFs
00J1agaro1ye MoJIHBIM HA0OPOM CIIETYIONINX XapaKTePUCTHK:

1.  ynaenpHas paspeniaromias CiocoOHOCTb 0 Macce cBbliie 320;

2. COACPKAT NCTOYHUKHU NOHOB, U3TOTOBJICHHBIC N3 HUXPOMA UJIKN MOHCIIA UIIN
3aIIUIICHHBIC ITOKPBITUEM 13 HUX, WX HUKCIUPOBAHHBIC,

3. conep)KaT MOHMU3AIMOHHBIE HCTOYHUKU C OOMOAPIUPOBKOM 3JIEKTPOHAMU;
4.  comepxaT KOJUIEKTOPHYIO CUCTEMY, IPUTOIHYIO JJI1 N30TOIHOTO aHaIn3a.
[MOACHUTEJIbBHOE 3AMEUAHUE

[Tepeunciennoe Boillie 000PYI0BAaHNUE BCTYIAET B HEMOCPEICTBEHHBIH KOHTAKT C
TexHonorudeckuMm TazoM UFg, 1n0OO0 HEMOCPEeICTBEHHO pEryJIupyeT MOTOK B
npenenax Kackajga.  Bce MOBEpXHOCTH, KOTOpPbIE BCTYHAlOT B KOHTAKT C
TEXHOJIOTUYECKUM Ta30M, ILEJIMKOM u3roTaBiauBarorca u3 croikux K UFg
MaTepHaJIOB WJIM TOKPBIBAIOTCA MMHU. [l 1eneil pa3nenoB, OTHOCSIIUMXCA K
ra3oqu(Qy3MoHHBIM yCTPOWCTBAM, MarepHuaibl, koppo3uecroiikue Kk UFg,
BKJIIOYAIOT HEPIKABEIOIIYI0 CTajlb, AJIOMUHUNA, AJIOMUHHEBBIC CIUIABBI, OKCH]I
ATIOMUHMS, HUKEIIb W CIUIaBhl, coaepxamue 60% unu O6oee HUKEINs, a TaKKe
ctoiikre Kk UF¢ monmHOCThIO TOPUPOBAHHBIE YTIEBOIOPOAHBIE TTOTHUMEPHI.

CnenuajbHo npeaHasHa4Y¢HHbIC HJIHA NMOArOTOBJICHHbIC CHUCTEMBI,
060pyn03aﬂne H KOMIIOHEHTBI I HCIOJbB30BAaHHMSA Ha YCTAaHOBKaXx
AIPOAUNHAMHUYIECCKOI0 odorameHus.

BBOJIHOE 3AMEYAHUE

B mpomeccax a’poamHamMmuueckoro oOoramieHus cMech Trasoobpaznoro UFg u
JeTKoro ra3a (BOJIOpPOJA WJIM TeHil) CXKUMaeTcs U 3aTeM IPOITyCKaeTcsl 4depes
pa3iemnsomMe 3JEMEHThI, B KOTOPBIX HM30TOMHOE pa3J/IeJICHUE 3aBEpILIaAeTCA
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5.5.1.

5.5.2.

MOCpCACTBOM  IIOJYUYCHUSA 0O0JIBIINX HeHTpO6C)KHLIX ChJI 110 TIeOMCTpHUU
KPUBOJIMHEHHONH CTEHKH. YCHEIHO pa3padoTaHbl JiBa Ipoliecca 3TOr0 THIIA!
MPOIECC COIUIOBOTO pa3JelCHHUs] W TPOIECC BUXPEeBOW TpyOkm. [l obomx
IPOLIECCOB  OCHOBHBIMH ~ KOMIIOHCHTAMH  KacKaja pas3/eleHUsl  SBISIOTCS
NUIMHAPHUYCCKUC Kop11yCa, B KOTOPBIX pPasMEICHbL CIICIMaJIBHBIC
pa3lnenuTeNbHbIe  DIEMEHTHl  (COIUla WJIM  BHUXpEBBIE TPYOKH), Ta30BbIC
KOMITPECCOPHI M TEIJIOOOMEHHHKH ISl yJAJIEHUs] 00pa3yIoMIerocsi MpH CKATHU
tera.  Jlnsg a’poAMHAMHUYECKUX YCTAHOBOK TpeOyeTcst LEeNbId sl TaKux
KaCKagoB, TaK 4YTO HUX KOJIUYCCTBO MOKCT CIYXKUTb BaXXHBIM YKa3aTCJICM
KOHEYHOTO HCIONb30BaHUs.  [IOCKONBKY B  a’pOAMHAMUYECKOM TIpolecce
ucnione3yercsi UFs, moBepxHOCTHM Bcero o000pyaoBaHHs, TpPyOONpPOBOIAOB U
U3MEPHUTENBHBIX MPHOOPOB (KOTOPHIE BCTYMAIOT B KOHTAaKT C Ta30M) JOJKHBI
H3TOTaBJIMBATHCA M3 MATCPUAJIOB, COXPAHAIONINX YCTOI\/JI‘-II/IBOCTL IIPpU KOHTAKTEC C
UFs.

[NOACHUTEJIBHOE 3AMEUYAHUE

[lepeuncnenHble B HACTOSIIEM  pasfelie  dJIEMEHTh  BCTyHMalOT B
HEMOCPEACTBCHHBIM  KOHTAaKT ¢  TexHojmoruueckum razom  UFg  mmbo
HETMOCPEACTBEHHO PEryJIHpYyIOT MOTOK B Mpeeniax Kackaga. Bce moBepxHOCTH,
KOTOpbIE BCTYMalOT B KOHTAaKT C TEXHOJOTHYECKUM Ta3oM, IICJIMKOM
M3roTaBiauBaroTcs U3 cTokux K UFg MarepranoB win 3aluiieHbl OKPBITHEM M3
TaKUX MaTEpHUajoB. Jns nened pasgena, OTHOCAIIETOCA K  DJIEMEHTaM
a’pOAMHAMUYECKOTO oboramieHusi, kopposuectoiikue k UFg wmarepuanbl
BKJIIOYAIOT MeEJlb, HEPIKABCIOIIYIO CTajlb, AJTIOMUHHUM, AJIOMUHUEBHIC CILIABHI,
HUKEJb WM CIUIaBbl, coaepxkamue 60% wmnn O6osee HUKENs, a TaKKe CTOMKHE K
UFs nonHoCThIO (PTOpHPOBAHHBIE YTIIEBOJOPOIHBIE TOJIUMEPHI.

Pa3znennrtenbHble comia

CrienvaibHO MpeAHAa3HAYCHHBIC WM TOATOTOBICHHBIC pa3/IeIUTEIbHBIC COTUIa U
ux cOopku. PaznenmuTenbHbIE COIUIa COCTOAT U3 MICICBHIHBIX H30THYTHIX KaHAIOB
¢ panguycoM u3ruba meree 1 mm (00braHO ot 0,1 10 0,05 MM), KOPPO3UECTOMKUX K
UFs, W WMEIIUX BHYTPEHHIOI PEXYIIYI0 KPOMKY, KOTOpas pasjeiser
MIPOTEKAIOIIUI Yepe3 COIIOo ra3 Ha JIBe (hpaKIuu.

Buxpessbie TpyOKku

CrienanbHO TpeAHA3HAYCHHBIE WM IOJATOTOBJICHHBIC BHUXPEBBIE TPYOKH M HUX
coopku. Buxpesbie TpyOKHM HMEIOT IMIMHAPUYECKYIO WM KOHYCOOOpa3HYIO
¢dopMy, M3roTOBJIEHBI U3 Koppo3uecToiknx K UFg MarepuanoB win 3aliuiieHbl
MOKPBITUEM M3 TaKUX MaTepualioB U uUMeroT auametp ot 0,5 cm 10 4 cM mipu
OTHOLICHUM JUIMHBI K auameTrpy 20:1 uiam MeHee, a Takke OJHO WM Oosee
TaHT€HLIMaJIbHOE BXOJHOE OTBepcTHE. TpyOKH MOTYT OBITH OCHAIIEHBI OTBOJIAMU
COIUIOBOT'O TUIA HA OHOM MJIM Ha 000UX KOHIIaX.

I[TOACHUTEJIbBHOE 3AMEYAHUE

[MuTarenbHbI ra3 MOCTYNMAeT B BHUXPEBYIO TPYOKy IO KacaTelbHOH € OJIHOTO
KOHI]a WINM 4Yepe3 3aKpy4dMBAIOIME JIONATKA WIM Yepe3 MHOTOYHCIICHHBIE
TaHT€HIMAJIbHBIC BXOJIHBIE OTBEPCTHUS BIOJIb TPYOKH.
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5.5.3.

5.5.4.

5.5.5.

5.5.6.

5.5.7.

KoMmmnpeccops! u razonyBku

CreunanbHO MpeAHa3HAUYCHHbIE WM TOJTOTOBIEHHBIE OCEBbIC, IIEHTPU(YKHBIE
WM  OOBEMHBIE  KOMIIPECCOPBI  WJIM  Ta30yBKH, W3TOTOBJICHHBIE W3
koppo3uectorikux kK UFs MaTepuanoB, WiaM 3alIMIIEHHbIE MOKPBHITUEM U3 TaKUX
MATEPHAJIOB, POM3BOINTEILHOCTBIO HA BXO#E 2 M°/MHH min 6oiee cmeck UFg n
HECYIIETo Ta3a (BOAOPO UK TeNuil).

[MTOACHUTEJIbBHOE 3AMEYAHUE

Takue xKoMmIpeccopbl M Ta30AyBKH OOBIYHO MMEIOT Iepemnaj gaBieHus ot 1,2:1
1o 6:1.

YnaorHenus Bpamaiuxcsa BajoB

CrenajabHO IpeIHa3HaYCHHbIC 15030 MOATOTOBJICHHEIE YIUIOTHEHHS
BpAILIAIOIIMXCSl BAJIOB, YCTAHOBJICHHBIE HA CTOPOHE MOJAaYM U Ha CTOPOHE BBIXOJa
JUIsl YIUIOTHEHHUS Baja, COSAMHSIOUIEr0 pOTOp KOMIIpeccopa Uil POTOpP Ta304yBKU
C TIPUBOJHBIM JIBUTATEJIEM, C TEM YTOOBI OOCCIICYUTh HAJACKHYIO T€PMETU3AIIMIO,
MPeI0TBPALIAIOLIYI0 BbIXOJ TEXHOJIOIMYECKOT0 ra3a Wiu HaTeKaHue BO3yXa WU
YVIUIOTHSIFOIIETO Tra3a BO BHYTPEHHIOID KaMepy KOMIIpeccopa WM Ta30/1yBKH,
KoTopas 3anonHeHa cMecbro UFg 1 Hecyero rasa.

Tenj1000MeHHUKH JJIA OXUVTAKIACHHUA ra3a

CHGHI/IEU'IBHO NpeaAHa3HAYCHHBIC WKW  IMOATOTOBJICHHBIC TCHJ’IOO6MGHHI/IKI/I,
HU3TOTOBJICHHLBIC U3 KOppO3H€CTOI>iKPIX k UFg MaTCpruaJIOB HWJIN 3alllUIICHHBIC
IMOKPBITUEM M3 TAKUX MAaTCPHAIOB.

Koxyxu pa3gesilomux 371eMeHTOB

Cneuuaano NpeAHA3HAYCHHBIC WX IMOATOTOBJICHHBIC KOXYXU pPasACIAIOIINX
3JIEMEHTOB, W3rOTOBJIECHHBbIE M3 Koppo3uecToiikux kK UF¢ wmarepuanoB win
3AlIUIICHHBIX IMOKPBITUCM U3 TaKUX MATCpruaJIOB, IS TOMCHICHUA B HHUX
BUXPEBBIX TPYOOK HIIM pa3AeTUTENbHBIX COTET.

[MTOACHUTEJIbBHOE 3AMEYAHUE

OTH KOXKYXH MOTYT HPEACTaBIATh COOOW IMIMHIPHYECKUE KaMephl TUaMETPOM
6osee 300 mm u aiuHOM 60stee 900 MM WM IPSMOYTOJIBHBIE KaMEPhl CPAaBHUMBIX
PasMEpoOB U MOTYT 6BITI> npeaHa3Ha4YCHbI JI1 YCTAHOBKH B TOPU30HTAJIbBHOM HWIJIN
BEPTHKAIBHOM TOJIOKEHUH.

Cucrembl nogauu/cucreMbl 0TBOAA "'mpoaykTa’ u "'xBocToB"

CrenuanbHO MpeaHa3HauYeHHbIE WA MOATOTOBICHHBIC TEXHOJIOTHUYECKUE CUCTEMBI
Wi o0OpylOBaHUE Ui OOOTaTUTENBHBIX YCTAHOBOK, W3TOTOBICHHBIC W3
koppo3uectorikux K UFs maTepuanoB Wi 3alIMIIEHHBIX MOKPBITUEM H3 TAKUX
MaTEepHAJIOB, BKIIFOYAIOLIHE:

a)  TMHTAION[ME ABTOKJIABBI, MMEYM WM CHCTEMBbI, HCIOJb3yeMble I MOJauu
UF miis mporiecca o0orarieHus;

b)  nmecybmumaTopsl (WM XOJOIHBIC JIOBYIIKH), UCTIOIB3yEeMbIE IS BHIBEICHUS
narperoro UFg w3 mpomecca oforameHus Uisi  MOCIEAYIOIIETO
TepeMeIIeHus;
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5.5.8.

5.5.9.

5.5.10.

5.5.11.

c) CTaHIIMU OTBEPKICHUS WIH COKIKEHUSI, HCTIONb3yeMble 1t BbiBeaeHus: UF
U3 mporiecca oboramieHus mytem cxatus u nepeoaa UFg B xkuakyoo uiu

TBEepayto hopmy;

d) CTaHIMM "mpoAykTa" miau "XBOCTOB", MCIOJIB3yEMbIE AJIs NEpPEMEILECHUs
UF¢ B KOHTEMHEPHI.

CucremMbl KOJJIEKTOPHBIX TPY0OONIPOBO/AOB

CrienanbHO TIpeTHA3HAYEHHBIE WJIM TOATOTOBJICHHBIE CHCTEMBI KOJIEKTOPHBIX
TpyOOIpPOBOJOB, M3rOTOBIEHHBbIE U3 KopposuecToikux Kk UFs marepuanoB uimau
3alUIIEHHBIE TTOKPBITUEM W3 TaKHX MaTepuayioB, ais ynaepxkanus UF¢ BHyTpH
a’pOJIMHAMUYECKMX KACKaIOB. OTa CETh TPyOONPOBOJOB OOBIYHO HPEICTABISET
co0oil cuctemy ¢ "IBOMHBIM" KOJJIEKTOPOM, I/I€ KaXAbIM KackajJ WM rpymmna
KaCKaJI0B COCJIMHEHBI C KXKIbIM U3 KOJUIEKTOPOB.

BakyyMmHBIe cHCTeMbI H HACOCHI

a) CrneuumanbHO TMNpeIHA3HAUYECHHbIE WJIM IOATOTOBJICHHBIE BAaKYyYMHbIE
CHUCTEMBI, TPOU3BOJIUTEIIBHOCTHIO HA BXOHE S5 M>/MHUH WIH 0oJice, COCTOAIIME M3
BAKYYMHBIX MarucTpajieil, BaKyyMHBIX KOJIJIEKTOPOB M BaKyyMHBIX HAacOCOB, U
npeaHa3HadeHHbIe 17151 paboThl B conepkamux UFg ra3oBbIxX cpemax.

b)  BaxyymHbIe HACOCHI, CIIEIIHATBLHO MPEAHA3ZHAYECHHBIC MU MOJIrOTOBJICHHBIC
s pabotel B conepxkamux UFg razoBslXx cperax M HM3TOTOBIEHHBIE U3
Kopposuectolkux K UFs mMarepuanoB WMiM 3alIUILCHHBIC IOKPBITUEM M3 TAKUX
MaTepuagoB. B 3TUX Hacocax MOTyT MCIOJB30BaThCs (DTOPUCTO-YIIIEPOIHBIE
YIUIOTHEHHS U CTIELMAIbHBIE PA00YHe KHUIKOCTH.

CrnennajbHble CTONOPHBIE M PeryJMpyOIHe KIanaHbl

CnenuanbHble  NOpeJHA3HAYCHHbIE WM  MOJATOTOBJICHHBIE  PYYHBIE WM
ABTOMAaTUYECKHE CTOIMOPHBIE W PETYIUPYIOIINE KIAMaHbl CUIL()OHHOTO THIIA,
W3TOTOBJICHHBIE U3 Koppo3uectoMkux k UFs MarepualioB wiy 3allMIEHHBIE
MOKPBITUEM U3 TaAKUX MaTepuanoB, nuamerpoM ot 40 qo 1500 MM 111 MOHTaXka B
OCHOBHBIX M BCIIOMOTATEIbHBIX CHUCTEMAxX YCTAaHOBOK a’3pOJUHAMHYECKOTO
oOorareHus.

Macc-cniekTpoMeTpbl/McTOYHUKHA HOHOB 111 UFg

CrnenuanpbHO TpeIHA3HAYCHHBIC WJIM  TIOJITOTOBJICHHBIE MAarHUTHBIC WU
KBaJIPYTIOJIBHBIE MacC-CIIEKTPOMETPBI, CIIOCOOHBIE MPOU3BOAUTH TPSIMON OTOOP
po0 mojgaBaeMoi Macchel, "mpoaykTa" wim "XBocTOB" M3 ra3oBbiX MOoTOKOB UFg 1
o0Jaaromye MoJIHBIM HAaOOPOM CIIeTyIOIINX XapaKTePUCTHK:

1.  ynmenpHas pasperaromias CmocoOHOCTh Mo Macce cBhiie 320;

2. COACPKAT UCTOYHUKHU NOHOB, U3TOTOBJICHHBIC N3 HUXPOMAa UK MOHCIIA UIIN
3aIIUIICHHBIC ITOKPBITUEM 13 HUX, WX HUKCIUPOBAHHBIC,

3. copep)kaT HOHU3AIMOHHBIE HCTOYHUKHU ¢ OOMOAPANPOBKOM 3JIEKTPOHAMU;

4.  copepxaT KOJUIEKTOPHYIO CUCTEMY, IPUTOJHYIO JJI1 M30TOIHOTO aHaIn3a.
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5.5.12.

5.6.

Cucrembl otaenennst UFq oT Hecymiero rasa

CrieunanbHO TIpeIHA3HAYCHHBIE WIH MTOATOTOBICHHBIE TEXHOIOTUYECKUE CHCTEMBbI
st otnenenust UFg oT Hecymero ra3a (BoAopo/aa Uity Teius).

I[TOACHUTEJIbBHOE 3AMEYAHUE

OTu cucTeMbl IIpeiHa3HaueHb! il cokpaiueHus coaepxxanus UFq B HecyiieM raze
JI0 OJTHOW YacTW Ha MMJUIMOH MJIM MEHEE M MOTYT BKJIIOYaTh TaKoe 000pyJ0BaHUeE,
KaK:

a) KpUOTEHHBIE TETNIOOOMEHHUKH M KPHUOCEMapaTophl, CIOCOOHBIE CO3/1aBaTh
temneparypsl -120°C wiu Menee, nim

b)  OJOKHM KPHOTEHHOTO OXJIAXKIEHHUS, CIIOCOOHBIE CO3/1aBaTh TEMIIEPATY PhI
-120°C nunu MeHee, Wi

c) OJIOKM pa3AeNUTENbHBIX COMeN WIH BUXPEBBIX TpyOok ams otaenenus UFg
OT HECYIUIETO Ta3a, Win

d)  xonomusie noBymku UFg, crnocoGHsle coznaBath Temmneparypsl -20°C uiu
MEHee.

CrenuajibHO npeaHa3HAYeHHbIE WU MOJATrOTOBJIEHHbIE  CHCTEMBI,
0o0OpyI0OBaHHEe ¥ KOMIIOHEHTBI [JIsi HMCHOJBL30BAHWS HAa YCTAaHOBKAX
XHMHYECKOro 00MeHa MJIM HOHOOOMEHHOI0 000raleHus

BBOJHOE 3AMEYAHUE

He3nauuTenbHOe paznuyre W30TOMOB ypaHa MO Macce MPUBOIUT K HEOOIBIIUM
W3MEHEHUSIM B  PAaBHOBECHUM  XUMHUYECKUX  pEaKIui, KOTOpbIE  MOTYT
WCIIOJIb30BaThCSl B KA4ECTBE OCHOBBI I Pa3JElCHHs] HU30TOMOB. Y CIIELIHO
pa3paboTaHO JBa Mporiecca: JKUIAKOCTHO-XKHIKOCTHBIA XUMHYECKUH OOMEH H
TBEPA0-)KUIKOCTHBI MOHHBII OOMEH.

B mpormecce KUAKOCTHO-)KUIKOCTHOTO XHUMHYECKOTO OOMEHa B MPOTHBOTOKE
MPOUCXOIUT B3aMMOJCHCTBHE HECMEIIMBAMOIINXCS KUAKUX (a3 (BOTHBIX HIU
OpTraHWYECKHUX), YTO MPUBOIUT K AP(PEeKTy KacKaaupoBaHHUS THICIY CTaIdUi
paznenenus. BogHas ¢aza cOCTOMT U3 XJIOpHIA ypaHa B PacTBOPE COJSHOM
KHCJIOTBI; OpraHudeckas (haza COCTOUT W3 DKCTPAreHTa, CONIEPIKAIIEro XJIOPHI
ypaHa B OpPraHMYEeCKOM pPacTBOPHTEIE. KonTtaktHpiMu  QunsTpamMu B
pa3AeTUTEeIbHOM KacKale MOTYT SIBISTHCS >KUIKOCTHO-KHIKOCTHBIE OOMEHHBIC
KOJIOHHBI (Takue, KaK WMITYyJIbCHBIE KOJIOHHBI C CETYATHIMU TapeiKaMH) WU
JKUJKOCTHBIE TEHTpU(YX HbIE KOHTakTHbIe GuiabTpel. Ha o00omx KoHIax
pa3IenuTeIbHOr0 Kackaga B IesX oOecreueHus peduirokca Ha KaKIOM KOHIIE
HEOOXOAMMBI XMUMHUYECKHE TIPEeBpalleHUs] (OKWUCIECHHWE ¥ BOCCTAHOBJICHUE).
['maBHas 3ama4a KOHCTPYKIIUUA COCTOUT B TOM, YTOOBI HE JOMYCTUTH 3arpsS3HEHUS
TEXHOJIOTUYECKHAX TMOTOKOB HEKOTOPHIMH HOHAMH METAJUIOB. B cBs3W ¢ 3THM
UCTIONB3YIOTCS TUIACTHUKOBBIC, TOKPBITHIE IUTACTUKOM (BKJIIOYAs TPUMEHEHUE
(GTOPUPOBAHHBIX YTICBOAOPOAHBIX TOJIMMEPOB) W/MIM TOKPBITBIE CTEKIOM
KOJIOHHBI U TPYOOTPOBO/IBI.
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5.6.1.

5.6.2.

5.6.3.

B TBepaoO-)KUAKOCTHOM HMOHOOOMEHHOM IIpolecce OOOralleHue JOCTHIaeTcs
HOCPEJCTBOM aJicCOpPOILIMK/IecOpOLIMU ypaHa Ha CIEUaTbHOH, OYeHb OBICTPO
JeicTByoIIel HOHOOOMEHHOM cMmore uiu aacopOenTe. PactBop ypaHa B constHOM
KUCJIOTE U JPyTrue XMMHUYECKHE PEeareHThl MPOIyCKalTCs Yepe3 HMIUHAPUIECKHe
o0oraTuTeNnbHbIe KOJIOHHBI, COJAEp KAIUE YIUIOTHEHHbIE c1ou ajcopOeHTa. s
HOJ/IEp)KaHUsl HEMPEphIBHOCTH Ipoliecca HeoOXoauMa cuctema peduirokca B
LEJSIX BBICBOOOXKIECHMSI ypaHa U3 aJcopOeHTa OOpaTHO B JKUIKUN MOTOK, C TEM
YTOOBI MOXXHO OBLIO coOpaTh "mpoAyKT" M "XBOCThI". DTO JOCTUraeTcs IMyTeM
UCIIOJIb30BaHUS MOAXOSAIINX XUMHYECKHX peareHToB
BOCCTAQHOBJICHUS/OKUCIIEHHUS, ~ KOTOpble  IOJHOCTbIO  PETCHEPUPYIOTCS B
pa3lenbHbIX BHEIIHUX METISX U KOTOPble MOTYT YaCTMYHO PEr€HEpUpOBATHCS B
caMMX H30TONHBIX pa3feiIUTeNIbHbIX KoJOHHaX. IIpucyrctBue B mporecce
ropsYMX KOHUEHTPUPOBAHHBIX PACTBOPOB COJSHOW KHCIOTHI TpeOyeT, 4ToObI
o0opynoBaHHE OBUIO H3TOTOBJIEHO M3  CHEIMAJBHBIX  KOPPO3UECTOMKHUX
MaTEepHajIOB UM 3aAIIUIIEHO MOKPHITUEM U3 TAKUX MAaTEPUAJIOB.

KUAKOCTHO-KHUIKOCTHbIE 00MEHHbIE€ KOJTOHHbI (XUMHYECKHA 00MeH)

[IpoTHBOTOYHBIE KUAKOCTHO-)KUIKOCTHBIE OOMEHHBIE KOJIOHHBI, HMEOIINE
MEXaHUYECKUH CUIOBOM BBOJX (T.. HUMIIYJbCHBIE KOJIOHHBI C CETYaThIMU
TapesiKaMH, KOJIOHHBI C TapeIKaMH, COBEPILIAIOIINMH BO3BPATHO MOCTYNATEIbHbIE
JIBYDKEHUS], M KOJIOHHBI C BHYTPEHHUMH TYPOUHHBIMU CMECUTEIISIMU), CTIELIUAIEHO
NpeHa3HAYCHHbIE WM  TOJTOTOBJICHHBIE Ui  OOOTalleHWs ypaHa C
UCIOJIb30BaHUEM IIpoliecca XHUMHUYECKOro OOMeEHa. Jns  KOppO3MOHHOMH
YCTOMYMBOCTH K KOHLEHTPUPOBAHHBIM PACTBOPAM COJISIHOM KHCJIOTHI 3TH
KOJIOHHBI W MX BHYTPEHHME KOMIIOHEHThl HW3TOTOBJIEHBI M3 MOIXOISIIUX
IUTACTHUKOBBIX MaTepHaioB (TakuX, Kak (TOPUPOBAHHBIC YTIIEBOJOPOIHBIC
HOJMMEPBl) MM CTEKIa WIM 3allMIIEHbl MOKPHITUEM U3 TaKUX MaTepHasoB.
Kosnonnbl crnpoektupoBansl Ha KopoTkoe (30 cexkyHI wWiIM MeHee) Bpems
IPOXOKJEHUS B KaCKaJe.

HenTpudyxubie JKUTKOCTHO-KUAKOCTHBIE KOHTAKTHBbIE GuabTpbI
(XuMHU4YecKHid 00MeH)

HentpudyxHbie KUIAKOCTHO-KUIKOCTHBIE KOHTAKTHBIE (UIBTPHI, CIHEIUATBHO
npelHa3HayYeHHblE WM  TOATOTOBJIEHHBbIE [  oOoramieHuss ypaHa ¢
UCIIOJIb30BaHUEM IMIpOIlecca XMMHUYECKOro oOMeHa. B Takux KOHTAaKTHBIX
bunbTpax HCMONb3yeTCs BpalleHHE AJS TMOJYyYeHHUS OPraHU4YeCKUX M SKUIKUX
IIOTOKOB, a 3aTeM LIEHTPOOESKHas cuia sl pasaeneHus ¢as. s Koppo3nOHHOU
CTOMKOCTH K KOHUEHTPUPOBAHHBIM pPAaCTBOpPAaM COJSHOM KHCIOThI KOHTaKTHBIE
(GUIBTPBI M3TOTABIMBAIOTCS M3 COOTBETCTBYIOMIMX IUIACTUKOBBIX MAaTEpPHAIIOB
(Takux, Kak (TOPUPOBAHHBIE YIJIEBOAOPOIHBIE IMOJMMEPHI) WIH MOKPHIBAIOTCS
UMU WK cTekiIoM. lleHTpudykHbIE KOHTaKTHBIC (PHIBTPHI CIIPOSKTUPOBAHBI HA
kopoTkoe (30 cekyHa UK MEHEe) BpeMsl POXOKICHHUS B KacKa/e.

CucreMbl 1 000py/10BaHMe IJISI BOCCTAHOBJICHHS YpPaHa (XUMUYeCKHA 00MEH)

a) CoeuuanbHO  TNpeAHA3HAUYEHHbIE  WJIM  [OATOTOBJCHHBIE  SYEHKHU
ANEKTPOXUMUYECKOTO BOCCTAHOBJICHUS [JIsi BOCCTAHOBJICHHSI ypaHa M3 OJHOIO
BaJICHTHOT'O COCTOSIHMSI B IpYro€ B IIeJIAX 00OrallleHusi ypaHa ¢ MCIOJIb30BaHUEM
mporecca XMMHYECKOro ooOMeHa. Marepuaibl siueek, HaXOsIIuecs B KOHTaKTe ¢
TEXHOJOTMYECKHUMH  PACTBOPAMM, JOJDKHBI  OBITh  KOPPO3UECTOMKUMHU K
KOHLIEHTPUPOBAHHBIM pPaCTBOPaM COJITHOW KHCIIOTHI.
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5.6.4.

5.6.5.

[NOACHUTEJIBHOE 3AMEYAHUE

KaromsbIii OTCeK SYEWKH JOJHKCH OBITh CIIPOCKTHPOBAH TaKUM 00pa3oM, YTOOBI
NPEeIOTBPATUTh TOBTOPHOE OKHCIEHHE ypaHa 110 Ooyiee BBICOKOTO BaJEHTHOTO
cocrosiHus. Jlima ynep:kaHusi ypaHa B KAaTOJHOM OTCEKE SYEhKa MOXKET HMETh
HEMPOHUIAeMYI0 nruadparMeHHy0 MeMOpaHy, U3TOTOBIECHHYIO U3 CHEIHAIBHOTO
KaTHOHHOOOMEHHOTO MaTepHaa. Karox cocTtouT H3 COOTBETCTBYIOLIETO
TBEPAOT0 MPOBOIHUKA, TAKOTO, KaK rpadur.

b) CroemuanbHO NpeJHA3HAYCHHbIE WIM MOJArOTOBJICHHBIE CHUCTEMBI IS
m3Bnedennss U™ M3 OPraHMYecKOro IOTOKA, PEryIHpOBAHHS KOHICHTPAIIHH
KHUCJIOTHl M ISl 3alOJHEHUS SYEeK 3JIEKTPOXMMHUYECKOIO0 BOCCTAHOBJICHMS Ha
IIPOM3BOJCTBEHHOM BBIXOJE KacKaja.

[NOACHUTEJIBHOE 3AMEUAHUE

OTH CHCTEMBI COCTOSAT W3 OOOPYIOBAHHSI AKCTPAKIUH PACTBOPUTEIEM IS
orrorkr U™ U3 opraHmueckoro motoka B JKHIAKHHA pacTBOp, 00ODPYIOBAHHS
BBITIAPUBAHUS W/WIH JAPYTroro OOOPYIOBAaHUS JUISl JOCTHIXKEHUS PETYIHPOBKUA U
KOHTPOJISI BOJOPOJHOTO TIOKA3aTels, a TaKKe HACOCOB WJIHM JPYTHX YCTPOWCTB
nepeHoca I 3alOJHEHHUS SYEeK AIEKTPOXMMHYECKOTO BOCCTAHOBJICHHS.
OcHoBHasl 3ajja4a KOHCTPYKIIMM COCTOMT B TOM, YTOOBI M30€KaTh 3arpsi3HEHUS
MOTOKA JKUIAKOCTH HOHAMHU HEKOTOPBIX MeTaioB. ClemoBaTeNbHO, TE€ YacTH
00OpYIOBaHUSI CHCTEMbI, KOTOPBIE HAXOASTCS B KOHTAKTE C TEXHOJIOTUYCCKHM
MOTOKOM, H3TOTaBIMBAIOTCS W3 COOTBETCTBYIONIUX MATEPHAIOB (TaKUX, Kak
CTEKJIO, (PTOPUPOBAHHBIC YTIICBOAOPOIHBIC MOJUMEPHI, Cyib(ar moiaudeHuna,
cymb(oH moaMdPupa W TPONMUTAHHBIA CMOJOW TpadWT) WIM 3aNUIICHBI
MOKPBITUEM U3 TAKUX MATCPUAIIOB.

CucreMbl NOATOTOBKM NUTAHUS (XUMHYECKHA 00MEH)

CrnennanbHO  NpeJHA3HAYECHHBIE  WIM  IMOATOTOBIEHHBIE  CUCTEMBI UL
IIPOM3BOJICTBA IUTATEIBHBIX PACTBOPOB XJIOpUAA ypaHa BBICOKON YHMCTOTHI JUIS
YCTaHOBOK IO Pa3/I€JI€HUI0 U30TOMOB ypaHa METOA0OM XUMHUUECKOro 0OMeHa.

[MTOACHUTEJIbBHOE 3AMEYAHUE

OTH CHCTEMBI COCTOST U3 OOOPYIOBaHMS [UIS PpACTBOPEHHS, HKCTPAKINU
pacTBOpUTENIEM W/WIM MOHOOOMEHHOTO OOOPYAOBaHUS JJsi OYMCTKH, a TaKxkKe
NEKTPOIIMTHYCCKUX stueek it Boccraoierns U™ wm U™ B U™, B smux
cUcTeMax MPOU3BOAATCS PACTBOPHI XJIOPUIA YpaHa, B KOTOPBIX COAEPKHUTCS JIHIIb
HECKOJIPKO YacTell Ha MWJIJIMOH METAJUTMYECKHX BKJIIOYCHHUH, TaKHX, KaK XpoM,
KeJe30, BaHAIW, MONMOICH W JPYTHX [BYXBAJCHTHBIX HMX KATHOHOB WIIU
KaTHOHOB C OOJbIIeld BaJICHTHOCTHIO.  KOHCTPYKIMOHHBIC MaTepuanabl s
3JIEMEHTOB CHCTEMBI, B KOTOpOW oOpabarbiBaeTcs U™ BBICOKOH YHCTOTEL,
BKJIIOYAIOT CTEKJO, (TOPHPOBAHHBIC YTIJICBOJOPOJHBIC IIOJMMEPHI, TIpadur,
HOKPBITHIA MOJMBUHII-CYJIB(GATHBIM HIH TOJTHIPHP-CYTbPOHHBIM TUIACTHKOM U
MPONUTAHHBIA CMOJIOH.

Cucrembl OKHC/ICHNS YPaHAa (XUMHYECKHl 00MeH)

CrenuanbHO NMpeAHA3HAYEHHBIE WIM MOATOTOBICHHBIE CUCTEMBI ISl OKUCIICHHS
+3 +4

U™ B U mns BO3BpalieHus B KackaJ pa3/iesICHHs M30TONOB YpaHa B MPOLECCE

o0oramieHus METOIOM XUMHUYECKOTO0 OOMEHA.
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5.6.6.

5.6.7.

5.6.8.

[NOACHUTEJIBHOE 3AMEUYAHUE
OTHU CUCTEMBI MOTYT BKJIIOUATh TAKUE DJIEMEHTHI, KaK:

a) 00OpyIOBaHWE JUIsI KOHTAKTHPOBAaHUS XJIOpa M KHCIOpPOJa C BOJHBIMHU
spdmroeHTaMu U3 000PYJOBaHUS PA3JEICHUS HM30TOMOB M SKCTPAKIUU
o0pa3oBaBIIerocs U™ B  oOcHHCHHDBII OpPraHWYECKHil IOTOK,
BO3BpAIAOIIUNACS U3 TPOU3BOJICTBEHHOTO BBIX0O/Ia KACKAIa;

b) o0opyI0BaHuE, KOTOPOE OTAEISAET BOLY OT COJISIHOM KHCIIOTBI, 4YTOOBI BOJA
Y KOHIICHTPUPOBAHHAS COJISTHASI KUCJIOTa MOTJIA ObI OBITh BHOBH BBEJICHEI B
MPOLIECC B HYKHBIX MECTaX.

BbicTpo pearupyromue noHo0OMeHHbIE CMOJIbl/agcopOeHThI (MOHHBII 00MeH)

BricTpo pearupyioniye MOHOOOMEHHBIE CMOJBI MU aJCOPOCHTHI, CIIEHUAIBHO
npelHa3HayYeHHblE WM  TOATOTOBJIEHHBbIE [  oOoramieHuss ypaHa ¢
UCIIONIb30BaHUEM IIpollecca HMOHHOTO OOMEHa, BKJIIOYas IOPHUCTHIE CMOJIBI
MaKpOCETYaTON CTPYKTYpPbI U/WIH MeMOpaHHbIE CTPYKTYPbI, B KOTOPHIX aKTUBHbIE
IPyNIbl  XUMHYECKOTO OOMEHa OTpaHUYeHbl TIOKPHITHEM Ha IOBEPXHOCTH
HEAKTHBHON MOPUCTON BCIOMOTATENIBHON CTPYKTYphI, U JIPYyTrHe€ KOMIIO3UTHBIE
CTPYKTYpHI B 000N mpuemiieMol ¢opme, BKIOYAs YaCTUIBI BOJOKOH. OTH
MOHOOOMEHHBIE CMOJIBI/aIcOPOCHTHI MMEIOT auaMmeTrpbl 0,2 MM WM MEHee |
JNOJDKHBI ~ OBITh  XMMHUYECKHM CTOMKMMH 10 OTHOIIEHHUIO K pacTBOpam
KOHIICHTPUPOBAHHON COJSHOW KHCIOTBI, a TaKKe JOCTaTOYHO IPOYHBI
¢u3uuecku, ¢ TeM YTOObI UX CBOMCTBA HE YXY/IIAIUCh B OOMEHHBIX KOJOHHAX.
CMmomnbl/afcopOeHThl CeNMaIbHO TMpEeAHA3HAUYEHbl JJIsl MOJIyYeHUS KHUHETHKH
O4YeHb OBICTPOro OOMEHa H30TOINOB ypaHa (JIMTEIBHOCTH IOJyOOMEHa MeHee
10 cexynn) u 00aaAar0T BO3MOXKHOCTBIO pad0TaTh MPH TEMIIEpAType B AHAMa30HE
ot 100°C o 200°C.

HonooOMeHHbIE KOJTOHHBLI (MOHHBIH 00MeH)

[unuaapuueckue KOJOHHBI auameTpoM Oomee 1000 MM mist  yaepkaHus |
NOJ/ICP)KaHUsl  3allOJIHEHHBIX ~ CJIOEB  MOHOOOMEHHBIX  CMOJ/aicOpOECHTOB,
CHELMAIbHO MpEeJHa3HAUCHHbIE WIM MOATOTOBJIEHHBIE JUIsl 00OralleHus ypaHa ¢
UCIIOJIb30BAaHUEM HOHOOOMEHHOTO Ipolecca. TH KOJOHHBI H3TOTOBJICHBI W3
MaTepuanoB (TakMX, KaK THUTaH WA (TOPUPOBAHHBIE YIJIEBOJOPOJIHBIE
HOJIUMEPBI), CTOMKUX K KOPPO3UH, BBI3bIBAEMOI paCTBOpaMU KOHLEHTPUPOBAHHOMN
COJITHOM KHCIJIOTBI, WJIM 3alUILEHbl IIOKPBITUEM U3 TaKUX MATEpHAIOB U
crocoOHBl paboTtath mpu Temreparype B auamnasone ot 100°C mo 200°C u
nasnenuu Boimie 0,7 MIla (102 GyHT/KB. grorim).

HNonooOMeHHbIe cucTeMBbI peduitoKkca (MOHHBII 00MeH)

a) ChoenmanbHO  TpeJHA3HAYCHHbIC  WJIM  TIOATOTOBJICHHBIE  CHUCTEMBI
XUMHYECKOTO WIIH SJIEKTPOXUMHUECKOTO BOCCTAHOBIICHHSI IJIsl peTeHEpalun
peareHTa(OB) XHWMHMUYECKOTO BOCCTAaHOBJICHHS, HCIOJBb3yeMOoro(blx) B
KacKa/Jax HOHOOOMEHHOTO 000TalleHNs ypaHa.

b) CroemuanpbHO  NpenHa3HAUYEHHBIE WM  TOATOTOBIICHHBIE  CHCTEMBI
XUMHUYCCKOI0 UK BJICKTPOXMMHUUYCCKOTO OKHUCICHUA i1 PETCHCpAllun
peareHTa(0B) XMMHYECKOTO OKHCIIEHHUS, HMCIOJb3yeMOro(blX) B KacKazax
MOHOOOMEHHOTO 00OTallIeHUs ypaHa.
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5.7.

[NOACHUTEJIBHOE 3AMEUYAHUE

B mnpouecce MoHOOOMEHHOro oOoramieHuss B KadeCTBE BOCCTaHABIIMBAIOLIETO
KATHOHA MOXKET HCIIOIB30BATHCS, HAmpuMep, TpexpaneHtHsii tutan (Ti), u B
5TOM Ciydae BOCCTAHOBHTEIbHAS CHCTEMa OyaerT BblpabareiBath i -
nocpecTBOM BoccTaHoBmenns Ti™,

B mpomecce B KadecTBE OKHCIUTENST MOXET HCIONB30BAaThCsA, HAMPUMED,
+3
TpexBasieHTHOe kene3o (Fe'™), m B 3ToM ciydae cucTtemMa OKHCIEHHS OyIer
+3 +2
BbIpabaTsiBaTh Fe ~ mocpenctBom okucnenus Fe .

Cnelma.m)no NnmpeaHasHA4YCHHbIC HJIHA noaAroToBJICHHBIC CHUCTEMBI,
060pyszaHne H KOMITIOHEHTBI IJIA HCIIOJIb30BaHUSA B JIA3€PHbIX
000raTuTeabLHBLIX YCTaHOBKax

BBOJHOE 3AMEYAHUE

Cy1iecTByIolme CUCTEMBbI ISl 000TaTUTENBHBIX MPOIECCOB C HMCMOIb30BAHUEM
Ja3epoB JIEIATCS Ha JIBE KaTeropuu: Te, B KOTOPhIX paboueil cperoil sBIsSOTCS
mapbpl aTOMapHOTO ypaHa, M Te, B KOTOpPHIX pabodeil cpemoil SBISIOTCS Hapbl
ypaHoBOro coenuHeHus. OOIKMMHU Ha3BaHUSAMU JJISl TAKMX MPOLIECCOB SBISIOTCS:
nepBasi KaTeropus - JIa3epHOE pasJieJIeHHe U30TOMOB MO0 METOAY aTOMapHBIX MapOB
(AVLIS wmu SILVA); BrOpass Kateropusi - MOJIEKYJSIPHBIM METOJ JIa3epHOTO
paznenenus uzoronos (MLIS man MOLIS) u xumudeckasi peakius mocpeacTBOM
n3bmpaTenbHOi 1O u3oTonmam JazepHoil aktmBanmu (CRISLA).  Cucremsl,
000pyI0BaHNE U KOMIIOHEHTHI /IS YCTAaHOBOK JIa3€pPHOTr0 00O0TalleHHs BKIIOYAIOT:
a) ycTpoicTBa JUIsl MOJauyu NapoB METAITIMYECKOro ypaHa (JUIsl U30MpaTesbHON
dboTonoHM3aMK) WM YCTPOWCTBA Ui MOAAYM MApOB YPAHOBOTO COCTUHEHHS
(st hoTOAMCCOITMAITY I XUMUYECKON aKTHBAIMK); b) yCcTpoicTBa Jis coopa
000raIieHHOro U 00eTHEHHOTO METAJUIMYECKOTO ypaHa B KauecTBe "MpoaykTa" u
"XBOCTOB" B NEPBOW KaTEropuu MU YCTpOMCTBa 1Jid cOOpa pa3ioKEHHBIX WU
BBITICAMINX U3 PEAKIIMU COSTUHEHUN B KadecTBEe "MpoayKTa" M HeoOpabOTaHHOTO
MaTepuaga B KauecTBe "XBOCTOB" BO BTOPOH KaTeropuu; c) pabouue Ja3epHbIe
CHUCTEMBI JUIsi W30MpaTeTbHOTO BO30YXKIEHUS M30TONMOB YypaHa-235; u
d) oGopymoBanue JIsl MOATOTOBKH MO/IaYu M KOHBEPCHH MPOAYKTa. Bceiencteue
CJIOHOCTU CHEKTPOCKOIUHU aTOMOB U COECIUHEHHI ypaHa MOXET MOTpeOoBaThCs
UCTIONIb30BaHUE JIF000H U3 psila MMEIOIIMXCS JIA3ePHBIX TEXHOJIOTHIA.

[NOACHUTEJIbBHOE 3AMEUYAHUE

MHorue #3 KOMIIOHEHTOB, IEPEYUCICHHBIX B 3TOM pa3jliele, BCTYMAIOT B
HETOCPEICTBEHHBI KOHTAKT C MTapaMy METAINIMYECKOTO ypaHa WIH C )KUIKOCTbIO,
WJIM C TEXHOJIOTUYECKUM ra3oMm, cocrosammum u3 UFq i cmecn u3 UFq u npyrux
razoB. Bce MOBEpXHOCTH, KOTOpbIE BCTYNalOT B KOHTAakT ¢ ypaHoMm uiu UFs,
MOJIHOCTBIO HW3TOTOBJIEHBI M3 KOPPO3UECTOMKHX MATEPHATIOB WM 3alllUILIEHbI
MOKPBITUEM M3 Takux wmarepuanoB. Juga menedl pasnena, OTHOCSIIETOCS K
KOMIIOHEHTaM 000pYAOBaHUS JIsl JIA3€PHOTO 00OTAIIeHUs, MATEPHUATIbl, CTOUKHE K
KOppPO3UM,  BBI3BIBAEMOM  MapamMyd WM KUIKOCTSIMH,  COJAEpPKAIIMMU
METaJUIMYECKUI YpaH WM YPAHOBBIE CIUIaBbl, BKJIIOYAIOT MOKPBITHIA OKCHUIOM
UTTpUS TPadUT U TAHTAT, W MaTepHUaJIbl, CTOMKHE K KOppo3uH, Bbi3biBaeMoit UFg,
BKJIIOYAIOT Me€Jlb, HEPKaBEIOIIYIO CTajlb, ATIOMUHHUM, AJFOMUHUEBHIE CILIABHI,
HUKEIIb WIH CIUIaBbl, coxepxamue 60% Hukemss u Oonee, u croiikue k UFg
MOJTHOCTBIO PTOPHPOBAHHBIE YTIEBOJOPOIHBIC TOJTUMEPHI.
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5.7.1.

5.7.2.

5.7.3.

5.7.4.

5.7.5.

Cucrembl BeinapuBanusi ypana (AVLIS)

CrienaiibHO TpeIHA3HAYCHHBIC WM TOATOTOBJICHHBIC CHUCTEMBI BbIMTAPHBAHUS
ypaHa, KOTOPBIC COJAEP)KAaT BBICOKOMOIIHBIC TIOJIOCOBBIC HWJIM PacTPOBBIC
JJIEKTPOHHO-JTyYeBbIC MYIIKH C MEpeAaBacMOil MOIIHOCTHIO HA MHUIIEHb OoJee
2,5 kBt/cm.

CucreMbl 111 00padOTKM KUIKOMeTALIHYecKkoro ypana (AVLIS)

CrienanbHO TpeHAa3HAYCHHBIE WM TOJTOTOBJICHHBIE CHUCTEMBI Ui 00pabOTKU
KHUJIKOTO MeTajjla JUIsl pacIlIaBI€HHOIO YypaHa WIM YpaHOBBIX CIUIABOB,
COCTOSIIIIME U3 TUIJICH 1 OXJIaXKAAI0IIEero 000py10BaHUS ISl TUTIICH.

I[TOACHUTEJIbBHOE 3AMEYAHUE

Turnm U npyrue KOMIIOHEHTBI 3TOM CUCTEMBI, KOTOPBIE BCTYMAKOT B KOHTAKT C
pacIUIaBICHHBIM YPaHOM WM YPAaHOBBIMU  CIUIAaBAMM, W3IOTOBJIEHBI W3
KOPPO3UECTOUKUX U TEPMOCTOMKUX MATEPUAIIOB WU 3aLUIICHHBIX TOKPBITHEM M3
TakuX MartepuasioB. llpuemiieMble MaTepuanbl BKIIIOYAKOT TaHTajl, IOKPBITHIA
OKCHJIOM UTTpUS rpauT, rpa@uT, MOKPHITHIM OKUCIAMU APYTUX PEIKO3EMETbHBIX
3JIEMEHTOB WU UX CMECIMMU.

Arperarsl  aasi  coopa ''mpoaykra" um 'XBOCTOB'" MeTaNJIM4YeCKOro
ypana AVLIS)

CreuunanbHO TpeAHA3HAUYE€HHbIE WJIM TOATOTOBJIEHHBIE arperatel ais cOopa
"mpoaykTa" ¥ "XBOCTOB" METaJNIMYECKOTO YpaHa B MKUAKOWU WM TBEpAOH dopMme.

[HOACHUTEJIbBHOE 3AMEUYAHUE

KoMMoOHEeHTHI 3TUX arperaroB U3rOTOBJIEHBI U3 MAaTEPUAIOB, CTOMKUX K HarpeBy U
KOPpPO3UH, BbI3bIBAEMOW MapaMU METAJUIMYECKOTO ypaHa WIM >KMJKOCTBIO, WU
3alUILEHBl TTOKPBITUEM M3 TAKMX MaTEpHUaloB (TaKHUX, KaK MOKPBITHIM OKCHIIOM
UTTpUs TpapuT WIK TaHTAJ) U MOTYT BKJIIOYaTh B ce0s TpyOONpOBObI, KIanaHsbl,
mrynepa, "xenoda", BBOIbI, TEIUIOOOMEHHUKH U KOJIJIEKTOPHbIE IMJIACTUHBI IS
MarHMTHOTO, 3JIEKTPOCTATHUECKOI 0 WIN APYTUX METOAOB pa3eiICHuUsI.

Ko:xyxu pasaenurenbnoro moayas (AVLIS)

CrenunanbHO NpeIHA3HAYEHHBIE WJIM IOJATOTOBJICHHBIE LMIMHAPUYECKHE WU
OpSAMOYIOJIbHbIE KaMepbl [ IOMEIIEHHsT B HUX HCTOYHMKA IAapoB
METAJIJIMYECKOI0 YpaHa, 3JEKTPOHHO-TYyY€BOM MYIIKU U KOJJIEKTOPOB "mpoaykra”
u "XBOCTOB".

[NOACHUTEJIBHOE 3AMEUYAHUE

OTH  KOXYyXH HMMEIT MHOXECTBO BXOAHBIX OTBEPCTUH Ul IOJA4YU
QJIEKTPONMUTAHUS U BOJBI, OKHA JUISl JIA3€PHBIX IMY4YKOB, COCIMHEHUN BAKYYMHBIX
HACOCOB, a TaK)Ke IS JMAarHOCTUKH W KOHTPOJII KOHTPOJIBHO-U3MEPHUTEIbHBIX
npubopoB. OHHM UMEIOT MPUCTIOCOOTICHUS A OTKPBITHS M 3aKpPbITHS, YTOOBI
obecrnieunTh 00CITy>KMBaHNE BHYTPEHHHX KOMIIOHEHTOB.

CBepx3ByKkoBbIe pacimiupuTeabHble comia (MLIS)

CnenpanpHO  TpeIHAa3HAYCHHBIC  WIM  TOATOTOBJICHHBIE  CBEPX3BYKOBBIC
pacimMpuTenbHbIe cotula s oxnaxaeHus cmeceil UFq um Hecymero rasa go 150 K
WJIM HUKE U KopposuecToiikue kK UFg.
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5.7.6.

5.7.7.

5.7.8.

5.7.9.

5.7.10.

Konaexrops! npoaykra narudropucroro ypana (MLIS)

CrienanbHO IpeJHa3HAUYEHHbIE WM TOATOTOBJICHHBIE KOJUIEKTOPHI TBEPAOIO
npoxaykra mstudtopucroro ypana (UFs), cocrosimue u3 GuiabTpa, KOIIIEKTOPOB
yAapHOTO WIM IUKJIOHHOIO THUIA WIM UX COYETAaHUM U KOPPO3UECTOMKHE K Cpere
UFs/UFe.

Komnpeccopsl UF¢/Hecymero raza (MLIS)

CrenuanbHO MpeAHa3HAYEHHbIE WA MOATOTOBJICHHBIE KOMIIPECCOPHI ISl CMecei
UF¢ u Hecymiero rasza s aurenbHou skcrutyaranuu B cpeqie UFs. KoMmoHeHTsI
TUX KOMIIPECCOPOB, KOTOPbIE BCTYMAIOT B KOHTAKT C HECYIIUM TIa3oM,
M3TOTOBJIEHBI W3 Koppo3uecToMkux k UFg MarepuanoB wWiM 3aliyuieHbl
MOKPBITUEM U3 TAKUX MaTEPUAIIOB.

YmiorHenusi Bpamarwomuxcsa sajaos (MLIS)

CHCHI/IEU'IBHO npeaHa3HAUYCHHLBIC 501041 IIOATOTOBJICHHBIC YIUIOTHCHUA
BpAILAIONIMXCS BAJIOB, YCTAHOBJICHHBIE HA CTOPOHE MOJIaYM U Ha CTOPOHE BBIXOJA
JUIs YIUIOTHEHMsI BaJjla, COEIUHSIONIETO POTOpP KOMIIpeccopa € MPUBOTHBIM
IBUTATENIeM, C TeM 4YToObl  O0ECHeuuTh HAACKHYI0  T'epMETH3alUIO,
IPEIOTBPALIAIONIYI0 BbIXO/ TEXHOJIOTMYECKOTO ra3a WM HaTeKaHHe BO3yXa WU
VIUTOTHSIOIIETO Tra3a BO BHYTPEHHIOK KaMepy KOMIIpeccopa, KOTopasi 3aroHeHa
cmechio UFg 1 Hecylero rasa.

Cucremsl propupoBanus (MLIS)

CrenuanbHO  NpelHa3HAUYE€HHbIE  WJIM  TOATOTOBJIEHHBIE  CHUCTEMBI  JJIs
¢ropuposanust UFs (B TBeprom cocrostuun) B UFg (ra3).

[NOACHUTEJIbBHOE 3AMEUYAHUE

OTH cUCTEeMBI TIpeaHa3HaueHbl s (pTopupoBanus codOpaHHoro mopomka UFs B
UF¢ B nmemsix mocnenyrouero coopa B KOHTeHHepax MpOAyKTa WM s 10Ja4M B
omoku MLIS st nomonHuTensHOro oboramenus. Ilpu nmpuMeHeHHH OJHOTO
1oJX0/1a peakiust GTOPUPOBAHUS MOXKET OBITh 3aBepIleHa B IMpeJesiaX CHCTEMbI
paszieneHns U30TONOB, € UAET peaklus U HENOCPEICTBEHHOE W3BJICUEHUE W3
KoJIeKTOpoB "mpoaykta". Ilpu mpumenenun apyroro mozaxona nopomok UFs
MOYET OBITh M3BJICUCH/TIEpEMEIIEH M3 KOJUIEKTOPOB "MPOIYyKTa" B TOIXOISAIIHNA
peakTop (HampuMmep, pPEaKkTop C IICEBAOOXKIKEHHBIM CJIOEM KaTalu3aTopa,
TeJIMKOUJANIBHBIN peakTop WM kapoBas OalllHsd) B LENsSX (QTopupoBaHus. B
000MX ciy4asX HCIOJIb3yeTcs 00OpylOBaHME AJSl XpaHEHHUs U mepeHoca (ropa
(MMM IpYrHX TpUEeMIIEMBIX (TOPHPYIOIIMX peareHToB) © s cOopa U
nepenoca UFg.

Macc-cnnektpomerpbl/uctouHuKku HoHoB UFs (MLIS)

CrenanbHO  TpeJHA3HAYCHHbIE WM  IOATOTOBJICHHbIE MAarHUTHBIE WU
KBaJPyMOJIbHbIE MAacC-CHEKTPOMETPBI, CIIOCOOHBIE HMPOM3BOIUTH MPSIMOMl OTOOp
npo6 mogaBaeMoil Macchl, "mpoaykra" uiau "XBocToB" U3 ra3oBbIX MOTOKOB UFs n
00J1agaro1re MOJIHBIM HA0OPOM CIIETYIONINX XapaKTePUCTHK:

1. yAenbHas pas3periarolas cnocoOHOCTs o Macce cBhiiie 320;

25



5.7.11.

5.7.12.

5.7.13.

2. COACPIKAT UCTOYHUKHN MOHOB, U3TOTOBJICHHBIC N3 HUXPOMAa WX MOHCIIA UIIN
3aIMUIICHHBIC ITOKPBITUEM N3 HUX, NI HUKCIIUPOBAHHBIC,

3. coJiepKaT MOHU3AIMOHHBIE HICTOUHUKU C OOMOapAMPOBKON 3IIEKTPOHAMU;
4. coJiepKaT KOJUIEKTOPHYIO CUCTEMY, IPUTOIHYIO I M30TOIHOTO aHAJIH3a.
Cucrembl nogaun/cucremsl oTBojAa "'mpoaykra' u "xsocros' (MLIS)

CrieunanbHO MpelHa3HaYeHHbIE WIH MTOATOTOBICHHBIE TEXHOJIOTHYECKUE CHCTEMBbI
1501040 OGOpy,[IOBaHI/IG JJIA 06OFaTI/ITeJII>HLIX YCTaHOBOK, M3TOTOBJICHHBIC U3
koppo3uectoikux Kk UF¢ maTepuanoB, Wian 3alIUIIEHHBIX MOKPHITUEM M3 TAKUX
MaTepHuaoB, BKIIOYAIOLIUE:

a) IUTAOmMMUEC aBTOKJIaBbl, II€UYMW HWJIMW CHUCTCMBI, I/ICHOJ'H:3y€MI>Ie IJIs Imoaadyu
UF¢ nnst mporiecca oborarieHust;

b) JecyOnMMaTophl (MU XOJIOAHBIE JTOBYIIIKH ), UCIIONB3YEMBbIE ISl BBIBEICHUS
narperoro UFg w3 mpomecca oOoramieHuss sl MOCJIEAYIONIETO
MIEpEMEIICHUS;

C) CTaHIUU OTBEPKACHUS WIM CKUKECHHU, UCTIOIb3yeMble [l BbiBeaeHUs UFg
U3 mpoiiecca oboramieHus nytem cxarusg U nepeoaa UFg B xkuakyoo win

TBEepAyto hopmy;

d) CTaHIMM "mpoAykTa" miau "XBOCTOB", MCIOJIB3YyEMbIE AJI NEpPEMELECHUS
UFs B KOHTEHHEPHI.

Cucrembl otaenennss UFg ot Hecymero raza (MLIS)

CrenuanbHO NpeaHa3HauYEHHbIE W TOATOTOBICHHBIE TEXHOJIOTMUYECKUE CUCTEMBI
st otaenenust UFg ot Hecymiero raza. Hecymmm razom MoxeT OBITh a30T, aproH
WJIY JPYTOH ras.

[NOACHUTEJIbBHOE 3AMEUYAHUE
OTH CHCTEMBI MOTYT BKJIIOUATh TaKOEe 000pyIOBaHHE, KaK:

a) KPUOT€HHBIE  TEIJIOOOMEHHUKH WM  KPUOCENapaTtopbl, CIOCOOHBIE
co3zmasath Temneparypsl -120°C unu MmeHee, niu

b)  OJIOKM KPHOTEHHOTO OXJIaXICHUS, CIOCOOHBIE CO3/1aBaTh TEMIEPATYPhI
-120°C uam MeHee, UIIH

c) xonoanbie oByIKu UFg, crocoOHble co3maBaTh Temreparypbl -20°C unm
MEHee.

Jlazepubie cucremsl (AVLIS, MLIS u CRISLA)

Ha3epbl Wi JIa3€pHBIC CUCTEMBI, CIICHUAJIbHO MNPCIAHA3HAUCHHBIC WA
MMOATOTOBJICHHBIC IJId pa3aCICHUS U30TOIIOB YpaHa.

[NOACHUTEJIbBHOE 3AMEUYAHUE

Jlazepnas cuctema mnporecca AVLIS 00bIYHO COCTOUT M3 ABYX JIa3€pOB: Jazepa
Ha TMapax MeIu U Ja3epa Ha kpacurensx. JlazepHas cuctema st MLIS oObrano
COCTOUT U3 Jazepa, pabotaromero Ha CO, WM SKCHMEPHOTO Jlazepa u
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5.8.

5.8.1.

5.8.2.

5.8.3.

5.8.4.

MHOTOXOJIOBOM ONTHYECKOW SYEHKH C BpallalONIUMHUCA 3epKajaMu Ha 0o0erx
cTopoHax. Jls ma3zepoB WM JIa3epHBIX CHUCTEM IpHU 00OHX Mpolieccax TpedyeTcs
CTAaOMITM3aTOp CIEKTPOBOM YACTOTHI JUII pPAOOTHl B TEUCHUE JUIMTEIHHBIX
MIEpUOJ0B BPEMEHMU.

Cl'leIII/Ia.J'ILHO npeaHasHa4Y¢HHbIC HJIHA NMOAr0OTOBJICHHbIC CHUCTEMBI,
060pyu01;a}me M KOMIIOHEHTHI /JJisi MCHO0Jb30BAHHA HA 000raTHTEJIbHbLIX
YCTaHOBKAaX € IJIa3MEHHBIM pa3sae/JICHUEM

BBOJHOE 3AMEYAHUE

[Ipn mponecce miIasMeHHOrO pas3felieHus IIa3Ma, COCTOSIIAsi U3 MOHOB YpaHa,
OPOXOJUT Yepe3 DIEKTPUUECKOe TOoje, HACTPOEHHOE Ha YacTOTy HOHHOTO
pesonarca U™, ¢ TeM 4TOOBI OHM B IEPBYIO OdYepeab MOTIOUIATH SHEPIUIO U
YBEJIMUYUBAJICS TUAMETP MX IITOMOPOOOpa3HbIX opout. HOHBI ¢ MPOXOkKIACHUEM
no OoJbplleMy JIWMAaMETpy 3axBaTBIBAIOTCS sl O00pa3oBaHUS  MPOIYKTa,
oGoramenroro U?”. Tlmasma, koTopas 06pa3oBaHa IOCPEACTBOM HOHM3AIHH
YPaHOBOTO Mapa, COAECPKUTCS B BAKYYMHOM KaMepe ¢ MarHUTHBIM I10JIEM BBICOKOM
HANPSDKEHHOCTH, OOpa30BaHHBIM C TOMOIIBI0 CBEPXMPOBOIAILIETO MAarHMTA.
OcCHOBHbBIE TEXHOJIOTMYECKHUE CUCTEMBI MPOLIEcCa BKIIOYAIOT CUCTEMY I'€HEpaluu
YPaHOBOM IJIa3MBbI, pa3IeIUTEIbHbIA MOAYJIb CO CBEPXIIPOBOISIIUM MarHUTOM U
CHUCTEMBI U3BJICUEHUS MeTaJuIa Jijisl coopa "mpoaykra" u "XBOCTOB".

MI/IKpOBOJ'IHOBbIe HCTOYHUKHU JHCPTUA U AHTCHHDbI

CroenuanbHO  NpeJHA3HAYECHHbIE WM [OATOTOBJICHHBIE  MHKPOBOJIHOBBHIE
NCTOYHUKN 3H€pFI/II/I U AHTCHHBI JIA FeHepaHI/II/I NI yCKOpeHI/ISI HNOHOB "
obOnamaromue ClIeayomMH XapakTtepuctukamu:  4dactora Beime 30T u
CpeaHsisl BBIXOHAS MOIIHOCTD JIsl TeHepanuu noHOB 6osee S0 kBT.

CO.]'[CHOI/I)ILI IJIs BO36y)KI[eHI/Iﬂ HOHOB

CHGI_II/IaJIBHO HpC,Z[HEBHEl‘-IGHHBIG NIn IIOATOTOBJICHHBIC COJICHOU IbI JUIA
paamoYacTOTHOTO BO30YXKICHHMsSI MOHOB B nuarazoHe 4dactoT Oonee 100 k[ u
CrocoOHbBIe paboTaTh pH cpenHel MomHocTH Oosee 40 kBT.

CucreMbl reHepaly YPaHOBOM IJIa3Mbl

CrienaapbHO MpeJHa3HAYCHHBIC WM IMOATOTOBJICHHBIE CHCTEMbI TI'CHEpAIuh
YPaHOBOH TUIa3MbI, KOTOPBIE MOTYT COJEPKATh BHICOKOMOIIIHBIC MOJIOCOBBIC MIIH
pacTpoBbIe 3JCKTPOHHO-IYYCBBIC IMYIIKH C IEpPeIaBacMOil MOIIHOCTBIO Ha
MHIIIEHE Ooiee 2,5 kBt/cMm.

Cucrembl 1151 00padOTKH JKUIKOMETAJIMIECKOr0 YPaHa

CrienanbHO HpeHa3HAaYeHHbIE WM MOJATOTOBJICHHBIE CHUCTEMBI Ui 00pabOTKU
KUAKOTO MeTaula Uil PAacCIUIaBICHHOTO YypaHa WIM YPAaHOBBIX CIUIABOB,
COCTOSIINE U3 TUIJIEH U OXJIAKJAIOIIEro 000pyA0BaHUs IS TUTJICH.

[TOACHUTEJIbBHOE 3AMEYAHUE

Turnu u npyrue KOMIOHEHTBI 3TOM CUCTEMBI, KOTOPbIE BCTYMAIOT B KOHTAKT C
pacIIaBIE€HHBIM  ypPaHOM WJIM ypPaHOBBIMU CIUIABaMH, HW3TOTOBJICHBI U3
KOPPO3UECTOUKUX U TEPMOCTOMKHX MATEPHAIOB WIM 3AIIUIIEHBI MOKPBITUEM W3
Takux matepuasioB. llpuemiiemble MaTepuanbl BKIIOYAIOT TaHTaJ, MOKPBITHIN
OKCHJIOM UTTpUA rpauT, rpa@uT, MOKPHITHIM OKUCIAMU APYTUX PEIKO3EMETbHBIX
AJIEMEHTOB WJIN UX CMECSMHU.
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5.8.5.

5.8.6.

5.9.

5.9.1.

Arperatsl s cOopa "npoaykra' u "'XBOCTOB'' MeTaNJIM4eCKOro ypaHa

Cneuuaano NpeAHA3HAUCHHBIC WKW IMOATIOTOBJICHHBIC arperarbl IJIA c6opa
"mpoxykTa" m "XBOCTOB" JUIsi METAUIMYECKOTO ypaHa B TBepAoW ¢opme. OTH
arperaTsl Jis cOopa M3rOTOBJIEHBI W3 MaTepHalioB, CTOMKHUX K HarpeBy u
KOPpO3UH, BbI3bIBAEMOW MapaMy METaJUIMYECKOTO ypaHa, TaKuxX, Kak rpadur,
HOKpBITBIﬁ OKCHUIOM UTTpHA, WJIN TaHTaJl, WJIX 3alIUIICHBLI IMOKPLITUCM H3 TAKHUX
MaTepUasoB.

Koskyxu pa3neJuTeIbHOT0 MOIYJIsI

HI/IHI/IHIIPI/I‘-IGCKI/IC KaMCpI)I, CIICIINAJIBHO HpCI[HaBHaLIGHHI)IC UIJIN 1TOATrOTOBJICHHBIC
JUIsE  UCTOJB30BaHUS Ha OOOTaTUTENbHBIX YCTAHOBKAaX C  IUIa3MEHHBIM
pa3I[eJ'IeHI/ICM, JJIA IIOMCIICHUA B HUX NCTOYHHUKA ypaHOBOﬁ I1J1a3MBI,
SHEPreTUYECKOro COJICHOWAa pPaJMOYacTOThl M KOJIJIEKTOPOB '"mpoaykra"' u
"XBOCTOB".

[NOACHUTEJIBHOE 3AMEUYAHUE

OTH  KOXYyXH HMMEKT MHOXECTBO BXOAHBIX OTBEPCTUH Ul IOJA4YU
AIIEKTPONUTAHUS, COeAMHEHUH au((y3nOHHBIX HACOCOB, a TaKkke s
JTMArHOCTUKU U KOHTPOJISI KOHTPOJIbHO-U3MEPUTEIbHBIX MPUOOPOB. OHHU MMEIOT
PUCTIOCOOICHUS Ui OTKPBITUSL M 3aKPBITHS, YTOOBI 00ECTICUYUTh 0OCTYKHUBaHHE
BHYTPCHHUX KOMIIOHEHTOB U M3TOTOBJICHBI U3 COOTBETCTBYIOLIUX HEMAarHUTHBIX
MaTepHuasoB, TAKMX, KAK HEPIKABEIOLAs CTalb.

Cneunanbno npeaHasHa41¢HHbIE HJIN noaAroToBJICHHBIC CHUCTEMBI,
oﬁopyHOBa}me H KOMIIOHEHTBI JIsI HCIOJbB30BaHHMSA Ha YCTAaHOBKax
IJTCKTPOMArHuTHOI O OﬁOFaI[IeHI/IH.

BBOJHOE 3AMEYAHUE

[Ipy 31EKTPOMArHUTHOM MPOIECCE MOHBI METAIUTMYECKOTO ypaHa, IMOJTy4YCHHBIC
MOCPEACTBOM HMOHHU3AIMU MHTAMmero marepuasnia u3 coiieid (00braao UCly),
YCKOPSIFOTCSI U MPOXOMAST 4Yepe3 MAarHUTHOE I0Jie, KOTOPOE 3aCTaBISCT HWOHBI
PA3JIMYHBIX HM30TOIIOB MPOXOAWUTH IO PA3JIMYHBIM HAIlPaBJICHUSM. OCHOBHBIMH
KOMITOHCHTaMH  3JICKTPOMAarHHUTHOTO  W30TOIHOTO  Celaparopa  SBJISFOTCS:
MAarHuTHOC II0JIE [JIA OTKJ'IOHGHI/IH/paSI[CJ'IeHI/IH HN30TOIIOB HOHHOTO IIy4Ka,
UCTOYHHKAa MOHOB C €r0 CHUCTEMOH YCKOPEHHs, U CHCTEMBbI cOOpa OTICICHHBIX
WOHOB. BcromorarenbHble CHCTEMBI JUIS 3TOTO TPOIECCa BKIIOYAIOT CHCTEMY
CHaOXCHUST MArHUTHOW DOHEpPrHed, CHCTEMbI BBICOKOBOJBTHOTO IUTAHUS
UCTOYHUKAa HMOHOB, BaKyyMHYIO CHUCTEMY U OOILIMpPHBIE CHUCTEMbl XMMHUYECKOMN
0o0pabOTKM Il BOCCTAHOBJIGHUS  MPOAYKTa W  OYHMCTKH/pEreHepaiuu
KOMITOHCHTOB.

DJIEKTPOMATHUTHbIE CeNapaTopbl H30TONOB

DNEeKTPOMarHUTHBIE CEMapaToOpbl U30TOIMOB, CIEUUATBHO MpEIHAa3HAYCHHbIC WU
MOJTOTOBJIICHHbIE U1 pa3leleHuss M30TONOB YypaHa, U 00OpyIoBaHHE U
KOMITOHEHTBI JIJIsl TOTO, BKITIOYAs:

a) Hctounnky nOHOB

CreunanbHO TpeaHa3HAYEHHbIE WM TOJrOTOBIEHHBIE OTENbHBIC WU
MHOT'OYHUCJICHHbIE HCTOYHHUKH HOHOB YypaHa, COCTOSIINE M3 HCTOYHUKA
mapa, HMOHH3aTOpa M  yCKOpUTENsS  Iy4yKa, M3TOTOBJIEHHBIE U3
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5.9.2.

5.9.3.

COOTBCTCTBYIOHH/IX MaTepI/IaJ'IOB, TaKHuX, KakK l"pa(i)I/IT, Hep)KaBeIOIIIa?[ CcTallb
WIN MeJIb, U CIIOCOOHBIX 00eCIeYnBaTh OOIIMI TOK B IMyYKe HOHOB 50 MA
Wi 0oJee.

b)  KomnekTopsl HOHOB

KonnekTopHble NacTUHBL, MMEKOIIUE JBE WIM Oojlee MIeaud M Iasa,
CMELUANbHO TpeAHa3HaYeHHbIE WJIM IOATOTOBJIEHHBIE U cOopa IMy4YKOB
HMOHOB OOOTAalIEHHOTO0 W OOEIHEHHOTO YypaHa W M3TOTOBICHHBIE U3
COOTBETCTBYIOIIMX MaTEpUAJIOB, TAKUX, KaK rpaduT HIU HeprKaBerouas
CTajb.

c)  BakyyMHbIe KOKyXHU

CHGIII/IEL]'II)HO NpeaAHa3HAYCHHBIC WJIM ITOATOTOBJIICHHBIC BAKYYMHBIC KOXYXHU
JJIA SJICKTPOMArdHuTHBIX CCIapaTopoB YpaHa, HU3TOTOBJICHHBIC nu3
COOTBCTCTBYIOIIMX HEMAIHUTHBIX MATCPHUAJIOB, TaKHMX, KaK HCPXKABCIOLIAA
CTallb, U IPCAHA3HAYCHHBIC IJIA pa6OTBI pu AaBJICHUU 0,1 ITa unm Huxe.

[NOACHUTEJIBHOE 3AMEYAHUE

DT KOXYXHM CHEIHAIbHO TMPEAHA3HAUYeHbl [UIs TOMEIIEHUS B HHX
HMCTOYHHKOB HMOHOB, KOJUIGKTOPHBIX IIJJACTUH H  BOJOOXJIaXK/IaeMbIX
BKJIAJIBIIIEH W MMEIOT MPHUCIIOCOONCHUS ISl COeAMHEHUN AU(Qy3MOHHBIX
HAaCOCOB MW TIPHUCTIOCOOJICHHMSI JIi OTKPBITHS M 3aKpBITUS B  LEIAX
M3BJIEYEHHS U 3aMEHBI 3TUX KOMIIOHEHTOB.

d) MarHuTHbI€ NOJFOCHBIE HAKOHEYHUKH

CnenuanbHO  IpeJHa3HAUYEHHbIE WM  TOATOTOBJICHHBIE  MarHUTHBIE
MIOJIFOCHBIE HAKOHEYHUKHU, UMEIOIINE nuameTp Oojee 2 M, UCHOJIb3yeMble
11l 00eCTeYeHus] MOCTOSIHHOTO MAarHUTHOTO TOJSL B 3JEKTPOMAarHUTHOM
cermapaTope HW30TONOB M JUIA IEpPeHOCa MAarHUTHOTO TIOJI  MEXKIY
PacnoI0KEeHHBIMH PSJIOM CerapaToOpaMH.

BbICOKOBOJbTHbIE HCTOYHHKH MUTAHUS

CrnenuanpbHO  TNpeIHA3HAYCHHBIC WM  TMOATOTOBJICHHBIE  BBICOKOBOJITHBHIE
WUCTOYHUKU TUTAHHS I MCTOYHHKOB HMOHOB, OOJIQJAroNIMe IOJHBIM Hab0poOM
CIEAYIOMNUX XapaKTePUCTHK: MOTYT paboTaTh B HEMPEPHIBHOM pEKUME,
BbixogHoe HampspkeHue 20 000 B wnu Gonee, BeixomHOW TOK 1 A wnm Gonee u
crabunu3zanus HanpsokeHus meHee 0,01% B TeueHue 8 yacos.

HcTouyHNKH NUTAHUA IJICEKTPOMArHuTOB

CrnennanbHO TperHA3HAYCHHBIE WM MOJTOTOBJICHHBIC MOIIHBIC WCTOYHUKH
IOUTAHUS TIOCTOSHHOTO TOKa Ui DJIEKTPOMAarHUTOB, OO0JAJAIOUIUe IOJHBIM
HaOOpOM CIICAYIOIINX XapaKTEPUCTHK: BBIXOJHOW TOK B HETPEPHIBHOM DPEXHME
500 A nnu 6onee npu Hanpspxkeraun 100 B unm Gornee, mpu cTabMIM3aiy 1Mo TOKy
iy HanpspkeHnto meHee 0,01% B Teuenue 8 yacos.
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YcraHoBKM UISI MPOM3BOACTBA THAKEJOH BOAbI, JeiiTepusi M JeiiTepueBbIX
coeMHEHUl M 000pyJdoBaHHe, CHEeNHAJTbHO TNpeJHA3HAYEHHOEe WJIM
MOAroTOBJICHHOE JJIfl DTOr0

BBOJHOE 3AMEYAHUE

TspKemy o BOIy MOXKHO MTPOU3BOUTH, UCTIONB3YS pa3IMdHbIe Mpoiecchl. OgHaKko
KOMMEPYECKH BBITOJHBIMHU SIBIISIIOTCSL JIBa TIpOIlECCa:  MPOIECC H30TOIMHOTO
obmeHa Bonbl M cepoBoaoposa (mporecc GS) M mporecc M30TOMHOrO0 OOMEHa
aMMHaKa U BOJIOpPO/Ia.

[Ipouecc GS ocHoBan Ha oOMeHE BOAOpPOJa U JACUTEpPHUs MEXAYy BOJIOM u
CEpPOBOJOPOJOM B CHCTEME KOJIOHH, KOTOpBIE SKCIUIyaTUPYIOTCA C XOJIOJAHOHN
BEPXHEW CEKIMEN U ropsiueil HUKHEHN cekuueil. Bona TedeT BHU3 MO KOJOHHAM, B
TO BpeMs KaK CEpOBOJIOPOHBII a3 LIUPKYJUPYET OT JHA K BEpIUIMHE KOJOHH. Jlis
COJICHCTBUSL CMEILMBAHUIO Tra3a M BOJAbl MCHOJIB3YETCS PsSA JbIPYATHIX JIOTKOB.
Jeittepuii nepeMeniaercs B BOLy NPU HU3KHUX TEMIIEpaTypax M B CEPOBOIOPOJ
IIPU BBICOKUX TeMIeparypax. OOorauieHHble AeUTepUeM ra3 Wil BoJa yIaISIFOTCS
U3 KOJIOHH IEPBOM CTYIIEHU HA CTBIKE TOPSIYMX M XOJOIHBIX CEKLHMH, U MPOLECC
MOBTOPSIETCSI B KOJIOHHAaX cienyomen cryneHu. Ilpoaykr mocnenneir ¢asbl -
BoJa, oOorameHHast aedrtepueM a0 30%, HampaBisieTcs B JAUCTHIUISILIMOHHYIO
YCTaHOBKY Ui IPOU3BOJICTBA PEAKTOPHO-YUCTOM TspKeIoW Boabl, T.e. 99,75%
OKHCH JACUTEpU.

B mporniecce oOMeHa MeXy aMMHAKOM M BOJOPOIOM MOXHO U3BJIEKATh JIEHTEPHid
U3 CHHTE3-Ta3a IOCPEACTBOM KOHTAKTa C XUAKUM aMMHAaKOM B IPHUCYTCTBUHU
karanuzatopa.  CuHTe3-ra3 mnojaercs B OOMEHHbIE KOJOHHBI M 3aT€EM B
aMMUa4HbIN KOHBEpTEP. BHYTpH KOJOHH ra3 noJHUMAEeTCs OT JHA K BEpLIMHE, B
TO BpPEeMS KaK JKMJIKHMH aMMHAaK T€YeT OT BEPLIMHBI KO IHY. JledTepuil B CUHTE3-
rase JIMIaeTcs BOAOPOJA U KOHLEHTPUPYETCS B aMMHMake. AMMHAK MOCTYNaeT
3aTéM B YCTaHOBKY JUIs KpEKMHIa aMMHaka Ha JHE KOJOHHBI, TOrJa Kak ras
cobupaeTcss B aMMHaqyHOM KOHBepTepe Ha BepuiMHe. Ha mocnenyrommx cTyneHsx
NPOMCXOIUT JajibHelIIee oOorameHue, 1 MyTeM OKOHYATEIbHON AMCTHILISINN
IIPOU3BOJUTCS PEAaKTOPHO-UnCTast Tspkenas Boxa. llomada cmHTE3-raza MOXKeT
OBITH OOecrieueHa aMMHaYHON YCTaHOBKOM, KOTOpasi B CBOIO O4epelb MOXKET OBbITh
COOpY>KE€Ha BMECTE C YCTAHOBKOM IJIsi IPOM3BOJACTBA TSDKEIOW BOIBI ITyTEM
U30TOMHOTO 0OMEeHa aMMHaKka U BOAOpojaa. B mpoiecce aMMHayHO-BOJOPOIHOTO
oOMEHa B KadyecTBE MCTOYHUKA MCXOJHOTO JEUTEpUsi MOXKET TaKke
UCIIOJIb30BaThCs 0ObIUHAS BOJIA.

MHorue npeaMeTsl KII4eBOro 000py10BaHUs IJi YCTAHOBOK IO MPOU3BOJICTBY
TSDKETIOW BOJBI, HCIONB3YIOUMX mporecchl GS miM aMMuadyHO-BOJOPOJHOTO
oOMeHa, HIMPOKO PacCHpOCTPAHEHbI B HEKOTOPBIX OTPaCiiIX He(TEeXUMHUYECKOMH
IIPOMBIIIIIEHHOCTH. OcobeHHO 3TO KacaeTcss HEOONBIIMX YCTaHOBOK,
ucrnonp3ytonux mpomecc GS.  OgHako HEMHOTHE TPEIMETHl 000pYIOBAHUS
ABISAIOTCS cTaHAapTHeIMH. [Ipomeccst GS M aMMHavyHO-BOJOPOJIHOTO OOMEHa
TpeOYIOT 00pabOTKH OOIBIIMX KOJTHMYECTB BOCIITIAMEHSIOIINXCS, KOPPO3ZHOHHBIX U
TOKCHYHBIX KHJKOCTEH NpU TOBBIICHHOM JaBieHUU. COOTBETCTBEHHO IIpH
pa3paboTke CTaHIApTOB MO MPOEKTUPOBAHUIO M IKCIUTyaTallMH AJisi YCTAaHOBOK W
000pYyIOBaHUS, HCHOJB3YIOMUX 3T MPOLECCH, CIEAyeT YACHATh OO0blIoe
BHUMaHuEe TMOJ00pYy MaTepuajioB U HUX XapaKTepUCTHKaM C TEM, YTOObI
00eCTeYnTh AIUTEIBHBIN CPOK CITY>KOBI MPH COXPAaHEHHH BBICOKOW 0€30MacHOCTH
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6.1.

6.2.

6.3.

u HagexHoctdu. OmpenerneHrne mMacmTaboB 00yCIOBIMBACTCS TIABHBIM 00pa3om
COOOpaKeHUSIMH SKOHOMHUKH U HEOOXOTUMOCTH. TakuMm o0pa3om, OOoJIbIlIas 4acTh
PEIMETOB O0OpPYMOBAaHUS M3TOTOBISICTCS B COOTBETCTBHH C TPEOOBAaHUSMU
3aKa34nKa.

Hakonen, cnemyer oTmeTuTh, 4TO Kak B mporecce GS, Tak um B mporecce
aMMHUAYHO-BOJIOPOJHOTO OOMEHa, TMpeAMEThl O0OpyAOBaHUS, KOTOpBIE IO
OTIENBHOCTH HE TPEIHAa3HAYCHbl WM TOJATOTOBIEHBI  CIEUUATBHO  JUIS
MPOU3BOJCTBA TSHKENOM BOJBI, MOTYT COOHUpAaThCsl B CHUCTEMBI, CIEIUATBHO
MpeHa3HAYEHHBIE WM TIOJATOTOBJICHHBIE JIi TPOU3BOJACTBA TSDKEJIONW BOJBI.
[IpumepamMu TakMxX CHUCTEM, MPUMEHSIEMBIX B OOOUX TMpoleccax, SBISIFOTCS
CHUCTEMa KaTAIMTHYECKOTO KPEKUHTa, UCIIOJIb3yeMasi B Ipoliecce 0OMeHa aMMUaKa
U BOAOPOJA, U JUCTWUIALMOHHBIE CHCTEMBI, MCHOJb3YyEMbIE B MpOIECCE
OKOHYATEJIbHOW KOHUEHTPALMM TSKEIOM BOABI, JOBOSIIECH €€ JI0 YpPOBHS
PEaKTOPHO-YUCTOMH.

[TpenMeTsl  00OPYZOBaHHS, KOTOpPBIC CHCIHAIBHO MPEAHA3HAYCHBI  HJIU
IIOATOTOBJICHBI JISA HpOI/IBBOILCTBa THH(GHOﬁ BOIObI HYTCM HCITOJIb30BaHUsL J'II/I60
mpoiiecca 0OMeHa BOJIBI M CEPOBOJOPOJA, JIMOO Mpoliecca oOMEHa aMMHaKa M
BOJIOPOJIa, BKJIFOYAIOT:

Bono-cepoBogopoanbie 00MeHHbIE KOJIOHHbI

OOMeHHBIE KOJIOHHBI, U3TOTABIMBAEMbIE U3 MEIKO3EPHUCTOM yIiIepoIucToil ctanu
(mampumep, ASTM A516), nmamerpom ot 6 M (20 pyroB) 10 9 M (30 dhyToB),
KOTOpbIE MOTYT 3KCILTyaTUPOBATbCs NMPHU JaBICHUM CBbIIE WM paBHOM 2 MIla
(300 ¢yHT/KB. mI0HM) W MMEIOT KOPPO3UOHHBIA NOMYyCK B 6 MM WX OOJIbIIE,
CMELUANbHO NpPEJHA3HAYEHbl WIM TOATOTOBJIEHBI JJsI MPOU3BOJCTBA TSKEIOU
BOABl IyTEM HCIIOJBb30BaHUSA Ipolecca H30TOIMHOTO OOMEHa BOIbI U
CEpOBOIOPOAA.

Fa3OI[yBKH U KOMIIPECCOPbI

Opnoctrynenyarsie, wmanonanopusie (t.e. 0,2 MIla wmm 30 dyHT/KB. aroiim)
HEHTPOOEKHBIE Ta30/TyBKH WM KOMIIPECCOPHI TSl HUPKYJISIHH CEPOBOIOPOTHOTO
raza (T.e. raza, cogepxkamiero 6omnee 70% H,S), cnenumanbHo mpeaHa3HAUYCHHbBIE
WM TIOJTOTOBIICHHBIC /TSI POU3BOJICTBA TSDKEJIOW BOZIBI ITyTEM HCIIOJIB30BAHUS
npouecca oOMEeHa BOJbI U CEpPOBOAOPOAA. OTH Ta30yBKU WIH KOMIIPECCOPHI
MMEIOT ~ TPOM3BOJMTEIBHOCTb, ~ TPEBBINAIONIYI0 WIH  PaBHYIO 56 M/c.
(120 000 SCFM) mnpu »KCIUTyaTaMd MOJ JABJICHHEM, IPEBbIAIONIUM WU
paBHbiM 1,8 MIla (260 ¢byHT/KB. Ar0iiM) Ha BXone, U CHAOXKEHBI CAbHUKAMH,
YCTOMYMBBIMM K Bo3aercTBUIO H)S.

AMMHAYHO-BOJAOPOAHBbIE 00MEHHbIE KOJOHHbI

AMMHaYHO-BOJIOPOJIHBIE OOMEHHBIE KOJIOHHBI BBICOTOM Oojiee WM paBHOU 35 M
(114,3 ¢pyroB) muamerpom ot 1,5 m (4,9 pytoB) g0 2,5 m (8,2 pyToB), KOTOpHIE
MOTYT  JKCIUIyaTUpOBAaThCs  MOJA  JaBlieHHeM, mpeBbimatomuMm 15 Mlla
(2225 dbynT/KB. AFOIM), CIIENIUATBLHO TIPEHA3HAYEHHBIC WJIM TIOATOTOBJICHHBIE TS
MPOU3BOJICTBA TSKETIOW BOABI IMTyTEM HCIONB30BaHUs IMpollecca oOMeHa aMMHaKa
U BOJOpOAA. OTH KOJIOHHBl HMEIOT TakKe I10 MEHbIIEH Mepe OJHO
OTOOPTOBAaHHOE OCEBOE OTBEPCTHE TOTO K€ AMAMETpa, YTO W LMIUHApPUYECKas
4acTh, Ye€pe3 KOTOPYIO MOTYT BCTABJISATHCS WJIM BBIHUMATHCS BHYTPEHHHE YaCTH
KOJIOHHBI.
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6.4.

6.5.

6.6.

6.7.

BHyTpeHHHe YaCTH KOJOHHBI M CTYIICHYATBIC HACOCHI

BHyTpeHHHe 4YacTM  KOJIOHHBI M CTYIIEHYaTble  HACOChl, CHELHUAIBHO
MpeaHa3HAYEHHbIC WM TOATOTOBJICHHBIC ISl KOJIOHH I MPOU3BOJCTBA TSKEION
BOJABI IyTeM HCIONB30BaHUS TMpoIlecca aMMHAuYHO-BOJOPOIHOTO OOMeHa.
BHyTpeHHHEe 4YacTM KOJIOHHBI BKJIKOYAKOT CIHEHHUAIBHO MPEIHA3HAYCHHBIC
KOHTAKTOPbl MEXJy CTYIECHSMH, CONEHCTBYIOIIME TECHOMY KOHTAaKTy rasza |
*Kuakoctu. CTyneHuyaTble HAcOChl BKJIIOYAIOT CIEHNUAIBbHO TMpeIHA3HAUYCHHbBIC
IOTPy’KaeMble B JKUJIKOCTb HACOCHI I LUPKYJISALHMM >KUIAKONO aMMHaka B
npejenax o0beMa KOHTAKTOPOB, HAXOSIINXCSI BHYTPU CTYTIEHEH KOJIOHH.

YcraHoBku A KPE€KHHIra aMmMHuaKa

YCTaHOBKM Ui KpEKHMHra aMMHaKa, OSKCIUIyaTHpyeMble TI0J] JaBJICHHEM,
npeBblmarommM  uin  paBHeiM 3 MIla (450 ¢pyHT/KB. AtoiimM), chenuanbHO
npeHa3HAYCHHbIC WM MTOTOTOBJICHHBIC ISl IPOM3BOJICTBA TSHKEIIOW BOJIBI ITyTEM
UCTIONIb30BaHUSI MTPOIIECca H30TOIMHOTO OOMEHa aMMHaKa M BOJIOPO/IA.

HNu¢ppaxpacHbie aHATU3ATOPHI NOIVIOLEHUS

HudpakpacHble aHAIU3aTOPbl MOTJIOLICHHS, CIOCOOHBIE OCYIIECTBISATH AHAIHU3
COOTHOIICHUSI MEXKIY BOJIOPOJOM U JCUTEpUEM B pPEaIbHOM MaciiTade BPEMEHH,
KOI'/1a KOHIIEHTPALMK IeUTepusi paBHbI WK NpeBbIatoT 90%.

KaraauTtnueckue nmeun

Karanmutudeckne meun uist mepepaboTKu 00OTaIIeHHOTO JEUTEpUEeBOro ras3a B
TSOKETYI0 BOJAY, CIELUaJbHO NpPEJHA3HAYCHHbIE WM IOATOTOBJICHHbBIE JUIS
IPOU3BOJICTBA TSDKEJIOW BOJBI IMyTEM MHCIIOJIB30BAHUS IPOLIECCa H30TOIMHOIO
oOMeHa aMMHaKa U BOJIOpO/Ja.

YcTaHOBKH [JJIsi KOHBEPCHM YypaHa W  00OpylAOBaHHE, CHENHAIBLHO
npeaHA3HAYEHHOE WM MOAT0TOBJIEHHOE JIJIsl 3TOT0

BBOJHOE 3AMEYAHUE

B ycranoBkax u cucremax AJis KOHBEPCHUU YpaHa MOKET OCYIIECTBISATHCS OJHO
WM HECKOJIBKO MPEBPAIICHUI U3 OJHOT0 XMMHUUYECKOr0 W30TONA YpaHa B IPYroM,
BKJIIOYasi: KOHBEPCHUIO KOHILIEHTpATOB ypaHoBoH pyasl B UO;3, kouepcuio UO; B
UO,, kouBepcuto okucerd ypana B UFs mmum UFs, xonBepcuto UFs; B UFg,
kouBepcuto UF¢ B UF4, xouBepcuto UF4 B MeTammyeckuil ypaH U KOHBEPCHIO
dropunoB ypana B UQO,. MHorue KioueBble KOMIIOHEHTHI 00OPYIOBaHHMS
YCTAHOBOK JJii KOHBEPCUU YypaHa XapaKTEepHbl JUIsi HEKOTOPBIX CEKTOPOB
XUMUYECKOW  00pabaThIBAIOMIC  MPOMBIIIJIEHHOCTH. Hanpumep, Buasl
000pyI0OBaHUs, HCIONB3YEeMOrO B JTHUX MpoIleccax, MOTYT BKJIIOYATh: TICUH,
KapycCelbHbIE II€YH, PEAKTOPBl C TICEBJOOKMKEHHBIM CJIOEM KaTaJlu3aTopa,
JKApOBbIE PEAKTOPHBIC OAllHH, >KUIKOCTHBIE UEHTPU(DYTH, MUCTUILIAIUOHHBIE
KOJIOHHBI U KUJKOCTHO-)KUJKOCTHBIE IKCTPAKIIMOHHBIE KOJOHHBL. OpHako He
MHOTHE KOMIIOHEHThI 000pyIOBaHUs UMEIOTCS B "TOTOBOM BHJE"; OOJBIIMHCTBO
U3 HUX JIOJDKHBI OBITH MOJTOTOBIIEHBI COrJIACHO TPeOOBAaHUSAM U CreUU(DUKAIISIM
3aKa3yuMKa. B HekoTopweix ciydasx TpeOyeTrcs Y4YMTBHIBATH CIICIUATBHBIE
MPOEKTHbIE M KOHCTPYKTOPCKHE OCOOEHHOCTH [UIsl 3allUThl OT arpecCUBHBIX
CBOMCTB HEKOTOPHIX M3 oOpabareiBaembix xumuueckux Bemects (HF, F,, CIF; u
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7.1.

7.2.

7.3.

7.4.

7.5.

¢Topuasl ypana). Haxonen, cieayeT OTMETUTb, YTO BO BCEX MpolEccax
KOHBEPCUM ypaHa KOMIIOHEHTHI 000PYAOBaHMs, KOTOPbIE OTJEJIBHO CHEIHAIbHO
HC MpPCAHA3HAYCHBI HJIW IIOATOTOBJICHLI JIsI KOHBCPCHUU YpaHa, MOIryT ObLITH
O0BbEIMHEHBl B  CHUCTEMbI, KOTOpbIE CHEIMAJIbHO MpPEJHA3HAYEHBl WU
MMOATOTOBJICHBI JJIs UCITOJIB30BAaHHUA B LICIAX KOHBECPCHUHN YpaHa.

CrnenuajibHO mNpeJHA3HAYEHHbICe WJIM MOATOTOBJIECHHbIE CHCTEMBI IS
KOHBEPCHM KOHIIEHTPATOB ypaHoBoi pyabl B UO3

[NOACHUTEJIbBHOE 3AMEUYAHUE

KonBepcust konuentpatoB ypanoBod pyasl B UO3; MOXET OCYHIECTBISTHCS
CHayaja MOCPEICTBOM pPACTBOPEHHUS PYIbl B a30THOM KHUCIOTE€ M SKCTPAKIMHU
OYHILEHHOTO TeKCaruapara ypaHWIANHUTPATA C IIOMOLIbIO TAKOI'O0 PACTBOPUTEIS,
Kak TpuOyTtun ¢ocdar. 3areMm rekcaruApaT ypaHWIAUHUTpaTa mpeolOpasyercs B
UO; mmb0 TOCpeACTBOM KOHIEHTPAMKW M JCHUTPAIMH, JIMOO IMOCPEICTBOM
HENTpanu3auu ra3000pa3HbIM aMMHUAKOM I TIOJYUYEHUS] JuypaHaTa aMMOHHSI C
nocneayouel GuibTpanuei, CymKkon U KalbLIMHUPOBAHUEM.

CrnenuajibHO MNpeJHA3HAYEHHbICe WM MOATOTOBJICHHbIE CHCTEMbI IS
kouBepcun UO3 B UFg

[NOACHUTEJIbBHOE 3AMEUYAHUE

KonBepcuss UOs; B UFg MoOXeT  OCYHIECTBISATHCA  HEMOCPEICTBEHHO
dTopupoBanuem. Jlns mporecca TpeOyeTcsi HICTOYHUK T'a3000pa3HoOro GpTopa Uin
TPEX(PTOPUCTOTO XJIOpAa.

CrnenuajibHO MNpeJHA3HAYEHHbIC WM MOATOTOBJICHHbIE CHCTEMbI IS
kouBepcun UO3 B UO;

[NOACHUTEJIbBHOE 3AMEUYAHUE

Kongepcust UO3; B UO,; MOXKET OCYIIECTBISATHCS TMOCPEACTBOM BOCCTAHOBJICHUS
UO; ra3zo00pa3HbIM KPEKHHT-aMMHUAKOM HITH BOJIOPOAOM.

CnennajbHO TNpeJHA3HAYeHHbIe WJIH TOATOTOBJIEHHbIE CHCTeMbI s
xonBepcun UO; B UF,

[TOACHUTEJIbBHOE 3AMEYAHUE

Konsepcus UO, B UF4 MoxeT ocymiecTBiAThCa mocpeAactBoM peakiuu UO; ¢
razoo6paszusiM GpropuctsiM Bogopoaom (HF) npu Temneparype 300-500°C.

CrnenuajibHO MNpeJHA3HAYEHHbIC WM MOATOTOBJICHHbIE CHCTEMbI IS
kouBepcumn UF4 B UF;

[NOACHUTEJIbBHOE 3AMEUYAHUE

Konsepcus UF4 B UF ocymiecTBisieTcs HOCPEACTBOM 3K30TEPMUUECKON peakLun
¢ ¢ropom B peaktopHoi OamHe. UFg KOHIEHCHpYETCS U3 TOPAYUX JIETYUUX
ra3oB IIOCPEACTBOM IIPOIIyCKaHUS IIOTOKA TIa3a 4Yepe3 XOJOIHYH JIOBYIIKY,
oxnaxaeHHyro no -10°C. I mporecca TpeOyeTcss MCTOUYHUK Ta3000pa3HOTO

¢Topa.
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7.6.

7.7.

7.8.

CrnenuajibHO MNpeJHA3HAYEHHbICe WM MOATOTOBJICHHbIE CHCTEMbI IS
kouBepcun UF4 B MeTassmmyeckui ypad

[NOACHUTEJIBHOE 3AMEUYAHUE

Konsepcuss UF4 B MeTalsIM4ecKuil ypaH OCYILECTBISETCS IOCPEACTBOM €r0
BOCCTAHOBJIEHHMSI MarHueM (KpyIIHbl€ MapTUU) WIM KajJblUeM (Majble MapTHH).
Peakuust ocymiecTBisercss mpuU TeMIepaTypax BbIIIe TOYKU IUJIaBJICHHS YypaHa
(1130°C).

CnenuajabHO TIpeIHA3HAYEHHbIE WJIH TOATOTOBJIEHHbIE CHCTEMbI s
kouBepcun UFg B UO;

[TOACHUTEJIbBHOE 3AMEYAHUE

Kounepcuss UFs B UO; MOXET OCYIIECTBIATHCSA MOCPEICTBOM OJHOTO U3 TPEX
npoueccos. B nepsom npouecce UFs Boccranasnuaercs u rugponusyercs B UO;
C UCIIOJIB30BaHUEM BoJopoza u napa. Bo Bropom mponecce UFs runponmsyercs
pacTBOPEHUEM B BOJIE, ISl OCAKACHUS AUypaHaTa aMMOHUS 100aBIIsIeTCs aMMUaK,
a auypanat BocctanaBiuBaercsa B UO, Bogopoaom npu temneparype 820°C. [lpu
TpetbeM mporecce razoobpazneie UFs, CO, m NH; cMmemmBaroTcs B Boje,
ocaKaasi ypaHWIKapOoOHAaT aMMOHMSL. Y paHUJIKapOOHAT aMMOHUSI CMELIUBAETCS C
napoM u BogoponoMm npu temneparype 500-600°C mist npoussoactsa UO,.

Konsepcus UFs B UO, yacto ocyiecTBisieTcs Ha IEPBOM CTYIIEHH YCTaHOBKU I10
U3TOTOBJICHUIO TOILJIMBA.

CrnenuajibHO MNpeJHA3HAYEHHbICe WM MOATOTOBJICHHbIC CHCTEMbI IS
kouBepcun UFg B UF,4

[NOACHUTEJIBHOE 3AMEUYAHUE

KouBepcuss UFgs B UF4 ocymecTtBusieTcss MNOCPEACTBOM — BOCCTaHOBIICHHS
BOJIOPOJIOM.
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