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[JononHntenbHbIn NpoTokon K CornaweHunto
oT 31 okTabps 1975 roga mexay
npaBuTenbcTBOoM Pecnyonunku Kopesa u
MexayHapoaHbIM areHTCTBOM MO aTOMHOU
9HEeprum o NPUMeHEHUN rapaHTn B CBA3U
c [loroBopoM O HepacrnpocTpaHeHNU
A0ePHOro OpyXus

1. Tekcr [HomonuurtensHoro mnporokona K Cornmamenuto ot 31 okrsadps 1975 roma mexny
Pecrry6omukoit Kopest 1 MexxyHapoJHBIM areHTCTBOM TI0 aTOMHOM SHEPTHH O IPUMEHEHUH TapaHTHit
B B3¢ ¢ JIOrOBOPOM O HEPAaCIPOCTPAHEHHH SACPHOTO OPYIKHS BOCIPOH3BOAUTCS B PHIOKEHHH K
HACTOSIEMY JOKYMEHTY I HHQOPMAIMK BCeX WIEHOB. JIONOIHUTENBHBIN IPOTOKOJ ObLT 000peH
CosetoM ympasngomux 24 Mapta 1999 roga u noanucan B Bene 21 urons 1999 rona.

2. B cootBerctBHu co craTheil 17 JlonmomHuTensHOro mnpotokosa IIpoTokosn BCTynmwsl B CHITY
19 despans 2004 roga, B AeHb, KOrma ATEHTCTBO MHOdy4dmio oT PecnyOmuku Kopest mucbMeHHOE
YBEJOMJICHHE O TOM, YTO 3aKOHOJAATENbHBIC /MM KOHCTHTYLIMOHHBIE TpeOoBanus PecmyOmmku
Kopes, HeoOxonumble 11 BCTYIUIEHUSI B CHILY, BBIIIOJIHEHHBI.

! Bocmpoussenen B nokymente INFCIRC/236.
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INFCIRC/236/Add.1
Annex

JIOIIOJIHUTEJIBHBIIN ITPOTOKOJI K COTJIALLIEHUIO MEXTY
ITPABUTEJIbCTBOM PECITYBJIMKHU KOPEA 1 MEXJIYHAPO/IHBIM
ATEHTCTBOM 10 ATOMHOM SHEPI'MU O ITIPUMEHEHNU TAPAHTUI B CB3U
C I0I'OBOPOM O HEPACIIPOCTPAHEHUU AAEPHOI'O OPYXUA

[TPUHUMASA BO BHHWMAHUE, uyro mnpaButensctBo PecrnyOmuku Kopes u
MesxayHapoIHOE areHTCTBO 10 aTOMHOM 3HepruM (B JaJIbHEHNIIEM HMEHyeMoe "ATeHTCTBOM")
ABJIAIOTCS ydacTHUKamu CornanieHuss 0 NPUMEHEHWU TapaHTUil B cBsa3M ¢ JloroBopom o
HEPACIpPOCTPAHEHUM SJIEPHOTO OpyXHs (B fanbHeleM umeHyeMmoro "CoryameHuem o
rapanTusax'), KOTopoe BCTynuio B cuity 14 HosOps 1975 roxa;

YUUTBIBAS >xenanue MeXIyHapOJHOTO COOOIIECTBa emie 0oJjiee YKPEUTh PEXUM
SJIEPHOTO HEPACTIPOCTPAHEHHS ITyTeM MOBBIIICHUS IeHCTBEHHOCTH 1 3(P(PEKTUBHOCTH CUCTEMbI
rapaHTuii AreHTCTBa;

HAITOMHMHASI, uro ATeHTCTBO NpH OCYILECTBJIECHUM I'apaHTUN JTOJDKHO YUUTHIBATbH
HEOOXOMMOCTh: M30eraTb CO3[aHMs MPEMATCTBUI 3KOHOMHYECKOMY M TEXHOJOTMYECKOMY
pasButuio PecryOnuku Kopess minm MeXIyHapoAHOMY COTPYIHHUYECTBY B OOJACTH MHPHOM
SAJCPHOI AEATENbHOCTH; COOMIONATh EHCTBYIOMIME MOJI0KEHHS B 00JIACTH OXPaHBI 3/10POBBS,
Oe3omacHOCTH, (U3MYECKOM 3alMThl, a TaKKe JApyrue JACHCTBYIOLIME TpeOOBaHUS
0€30MacHOCTH M IMpaBa OTIENBHBIX JIML; W MPUHUMATh BCE MEPHI MO 3aIIUTE KOMMEPUYECKUX,
TEXHOJIOTUYECKUX M MPOMBIIUIEHHBIX CEKPETOB, a TakkKe Jpyroil KOH(UICHINAILHOM
UH(pOpPMAIMK, KOTOpasi CTAHOBUTCS] €My M3BECTHOI;

[NPUHUMASA BO BHUMAHHUE, urto uactora mpoOBEAEHUS M HHTEHCUBHOCTh
MEpONPUATHIA, yKa3aHHBIX B HactosmeM [IpoTokome, OyayT TOJIEPKUBAThCS HA
MUHUMAJIbHOM  YpPOBHE, COOTBETCTBYIOIIIEM II€IM  TOBBIIICHUS JIEHCTBEHHOCTH U
3P PEKTUBHOCTH TapaHTHIl ATEHTCTBA;

HACTOSIINM npasurensctBo PecryOnmkun Kopess ' ATEHTCTBO COTIaCHIIMCH O
HUKECIIETYIOIIEM:



CBA3b MEXKAY HACTOAIIUM ITPOTOKOJIOM U COI'VTAIIEHUEM

O T'APAHTHUAX

Cratps 1

[Tonoxxennsa CornamieHuss 0 rapaHTUSAX NPUMEHSIOTCS K HacTtosdweMmy lIpoTokomny B

TOW Mepe, B KAKOH OHU COOTBETCTBYIOT MOJIOKEHUSIM HacTosiiero [I[poTokosia 1 COBMECTUMBI

C HHMH.

B cinydae mporuBopeunst Mexay mnonoxkeHusmMu CoriamieHuss O TapaHTUAX U

ITOJIOKCHHUAMU HACTOAIICTO HpOTOKOHa IMPUMEHATIOTCS IMMOJTOXKCHUA HACTOALIETO HpOTOKOHa.

INPEJOCTABJIEHUE NHH®OPMAILIUN

Crarbs 2
a. [IpaButensctBo  PecnyOnmuku  Kopest mpemocraBisier  ATEHTCTBY — 3asiBJICHHE,
coJieprKalee:
1) OOmiee ommcanue © WHPOPMALHUIO, YKA3bIBAIOIIYI0 MECTO IPOBEICHHS

iii)

OTHOCSIIIUXCS K SIIEPHOMY TOIJTUBHOMY LIMKIIY HAyYHO-UCCIIEOBATEIbCKUX U
OTBITHO-KOHCTPYKTOPCKUX pabOT, HE CBS3aHHBIX C SIJCPHBIM MaTepHajoM,
OCYIIECTBIISIEMBIX ~ TNe-In00,  KOTOpble  (UHAHCHUPYIOTCS,  MOJYYHIN
KOHKPETHOE pa3pelieHUue WA KOHTPOJIUPYIOTCS WM OCYIIECTBISIOTCS OT
WMeHH TpaBuTenbeTBa Pecnyommku Kopest.

OmnpeneneHHyl0  ATEHTCTBOM HAa  OCHOBE  OXKHJIa€MOTO  TIOBBIIICHHUS
JeWCTBEHHOCTH WM 3()(PEKTUBHOCTH M COTJIAaCOBAHHYIO C IPAaBUTEIHCTBOM
PecrryOmuku Kopes nHpopmaIuio 0 Kacaromieincs rapaHTui
BKCHHyaTaLIHOHHOfI ACATCIIbBHOCTH HAa YCTAHOBKAX WM B MCCTAX HAXOXICHUA

BHE YCTaHOBOK, I'7Ie OOBIYHO HCIIOIB3YETCs SACPHBIN MaTepHal.

OO1iee omucaHHWe KaKAOTO 3JaHUS Ha KaXKIOW IUIOIIAAKE, BKIIOYAsT €ro
WCIIOJIb30BAHKE, U, €CITU ATOTO HEAOCTATOYHO - OMHCAHUE €TI0 COACPKUMOTO.
DTO ONMUCAHUE BKJIIOYAET KAPTy TAKOM IJIOIIAJKH.

Onucanue macurada onepanuil A1 KaxXJI0ro MeCcTa HaxOX/I€HUs, MIMEIOLIEro
OTHOILIEHUE K JACATEIBHOCTH, yKa3aHHOW B lIpwioxenuu I k Hactosdmemy
[IpoTokomy.

Nudopmanuio, yka3plBalOIIyI0 MECTO HAXOXACHUS, OSKCIUTyaTallhOHHOE
COCTOSIHME M OLICHOYHBIE T'OJ0BbIE IIPOM3BOJCTBEHHBIE MOIIHOCTH YPAHOBBIX
PYOHUKOB W 0O0OraTUTENbHBIX YCTAHOBOK M TOPHEBBIX OOOTaTUTENIbHBIX
YCTAHOBOK U CYLIECTBYIOLIUI T010BOM 00beM MPOU3BOJICTBA TAKUX PYAHUKOB
U OOOraTUTENbHBIX YCTAHOBOK  JUIS Pecnyomuku  Kopes B memom.
[TpaButensctBo Pecnyonmuku Kopest mpenocraBisier mo 3ampocy AreHTcTBa
JaHHBIE O CYIIECTBYIOIIEM TIOJOBOM 00bEME MPOU3BOJCTBA OTIAEIBHOIO



Vi)

PYAHMKA WA OOOTaTUTENBHOM  yCTaHOBKH. IIpenocraBienne 31oMU
nH(popManuu He TpeOyeT BeJeHUS MOAPOOHOTO yUeTa sIIEPHOTO MaTepraa.

WNHpopmanuio OTHOCHTEIHFHO HCXOJHOTO MaTepHalia, He JOCTUTIIIETO COCTaBa
1 9YUCTOTHI, KOTOpLIe JCJIarT €ro HpI/IFOI[HBIM JJIA U3TOTOBJICHUS TOIJIMBA UJIIN

M30TOITHOTO 00OTaIICHUS, BKIIOYAIOIIYIO:

a) KOJIMYECTBa, XUMHUYECKHUH COCTaB, UCIIOJIb30BaHNE WIH
IIpeIoJIaraéMOe UCIOJIb30BaHUE TaKOr0 MaTepuasa, HE3aBUCUMO OT
€ro SiIEPHOTO WJIM HESIEPHOr0 HCIOJIb30BAHUS, I KaXKIOrO0 MecTa
HaxoxaeHus B PecnyOmmke Kopes, B KoTopodl Takoil Martepuai
MPUCYTCTBYET B KOJUYECTBAX, MPEBBIMIAIOMINX JECATh METPUUECKUX
TOHH ypaHa M(WIHM) JBAALATh METPUUYECKUX TOHH TOPHS, a I IPYTUX
MECT HaXOXJICHHUS C KOJIMYeCTBaMH Oojiee OJHONW METPUUECKON TOHHBI
- obmee kommyectBo Mg Pecryonmuku Kopes B mesnom, ecnu 3T0
oO11ee KOJIMYECTBO MPEBBILIAET JAECSITh METPUUECKUX TOHH ypaHa WU
NABaALATh METPUUECKUX TOHH TOpHUS. IIpenocraBienue 3Toi
nHpopManuu He TpeOyeT BEACHHs MOAPOOHOTO yueTa SJIEePHOTO

MaTepHaa,;

b) KOJINYECTBA, XUMHUYECKHMUA COCTaB W IIYHKT HAa3HAYEHUs KaxXI0H
AKCTIOPTHOM TocTaBku u3 Pecmybmuku Kopest Takoro martepuana st

KOHKPCTHBIX HCAJACPHBIX ueneﬁ B KOJIMYCCTBAX, IMPCBLINIAOIINX

1) JIECATH METPUUECKUX TOHH ypaHa, WIH JUIA [TOCJIEN0BATEIbHBIX
SKCTIOPTHBIX MOCTAaBOK ypaHa u3 Pecrmyommuku Kopes B ogHO 1
TO JK€ TOCYHapCTBO, KaXKJas M3 KOTOPHIX MEHEE JeCsTU
METPUYECKUX TOHH, HO CyMMa KOTOPBIX MPEBBIMIAET AECSTh

MCTPUUCCKHUX TOHH B TCUCHUC I'0/1a;

2) IBaaNaTh METPUUYECKUX TOHH TOpUS, AN IS
MOCJICIOBATEIBHBIX ~ JKCIOPTHBIX  TIOCTABOK  TOpUS W3
Pecnyonmuku Kopest B 0THO U TO e TOCyIapCTBO, KaxKIas W3
KOTOPBIX MEHEE MABaAIaTH METPUYECKUX TOHH, HO CymMMa
KOTOPBIX TMPEBBIIIACT IBAJLIATh METPUUYECKUX TOHH B TE€UEHUE

roja;

C) KOJMYECTBA, XUMHUYECKHIM COCTaB, MECTO HAXOXJIEHHS B HACTOSILEE
BpEMsA U HCIHOJB30BAHUC WM MpCANOoaracMoc HUCIOJIb30BaHUC
KaXJI0M HWMIOPTHOM TIIOCTaBKU B Pecniyommuky Kopess Takoro
Marcepuajia 1 KOHKPCTHBIX HCAACPHBIX ueneﬁ B KOJIHUYCCTBaAX,

IMPEBBIIMIAIOIIUX

1) JECATh METPUUYECKUX TOHH YpaHa, WIH JJI TOCIEA0BATENbHBIX
UMIIOPTHBIX TOCTaBOK ypaHa B PecmyOnuky Kopes, xaxnas u3



vii)

viii)

KOTOPBIX MCHCC NCCATU MCTPUICCKHUX TOHH, HO CYMMa KOTOPBIX

MPEBBINIACT ACCATh METPUUCCKUX TOHH B TCUCHHUE I'0/J1a,

2) JIBaJIaTh METPUUYECKUX TOHH TOpU, HJIN JUTSE
MOCIIEI0OBATEBHBIX UMIIOPTHBIX MMOCTABOK TOpUs B PecmyOnuky
Kopest, kaxxmas u3 KOTOpBIX MEHEE ABAJLATH METPUUYECKUX
TOHH, HO CyMMa KOTOPBIX IMPEBBIIIAECT ABAAIATh METPUUECKUX
TOHH B T€UCHHE I'0J1a;

IpY TOM MOHUMAaHHH, YTO MPEJOCTaBICHNE HHPOPMALIUU O TAKOM MaTtepHale,
nNpeaAHa3HA4YCHHOM JJIsI HCAACPHOI'0 MCIIOJIB30BaHHA, IIOCJIC TOrO KakK OH
JOCTUTHET OKOHYATEIHHOW (DOPMBI CBOETO HESICPHOTO HCIIONB30BAHMS, HE
TpedyeTcs.

a) WH(OPMALIUIO OTHOCUTEILHO KOJMYECTB, BUIOB HCIIOJNH30BAHUSI U
MECT HaXOXICHHUS SJACPHOTO MaTepuala, OCBOOOXKIECHHOTO OT

rapaHTUil B COOTBETCTBUHU €O cTtaThell 37 CornaiieHus o rapaHTusx;

b) WH(OPMALIUIO OTHOCHUTEIHHO KOJIHYECTB (KOTOpas MOXXET HUMETh
dbopMy OIIGHOK) ¥ BHJOB HCIOJB30BaHUS B KaXIOM MECTE
HAXOXJICHUS SJCPHOTO MaTepuana, OCBOOOXKICHHOTO OT TrapaHTUW B
COOTBETCTBHUH CO cTatheil 36 b) CornameHus: o rapaHTUAX, HO €IIe He
HAXOJSIIETOCS B OKOHYATeIbHOM ¢opMe A  HEsIepHOTO
UCIOJIb30BAHUSA, B KOJMYECTBAX, IMPEBBIMIAIONINX YyKa3aHHbIE B
crarbe 37 CornameHuss O TapaHTHUSAX. IIpenocraBiienne 3TOM
nHpopManuu He TpeOyeT BeACHHs MOAPOOHOrO yueTa SJIePHOTO

MaTepHara.

Nudpopmannio OTHOCHUTENIBHO MeCTa HaxXOXKICHHs WIM JalbHeHIei
00pabOTKHM OTXOJOB CpPEOHEro WJIM BBICOKOIO YPOBHS aKTHUBHOCTH,
COZIep KalMX IUTYTOHHUHM, BBICOKOOOOTAIIEHHBI ypaH wiM ypaH-233, B
OTHOIIEHUH KOTOPHIX MPUMEHEHHE TapaHTUi ObUIO MpEeKpalieHO B
cootBeTcTBUU cO crarheil 11 Cornamenus o rapantusx. s menu gaHHOTO
MyHKTa "fanpHeias o0paboTka" He BKIIOYAET MEPEYNaKOBKY OTXOIOB WU
UX JalbHEWIee KOHIUIMOHUPOBAHUE, HE NMPEAYCMATPUBAIOLIEE pa3elIeHUs
3JIEMEHTOB, JIJIs1 XPAHEHUS WM 3aXOPOHEHUS.

Crnenyroniyto nHGOPMAIMIO OTHOCUTEIBHO COTJIACOBAHHOTO O00OPYAOBAaHUS U

HEesAJIEpHOr0 MaTepuaia, nepednciaeHHsix B [Ipunoxenun II:

a) M0 KakI0W 3KcropTHOW mocrtaBke u3 PecmyOmuku Kopes Takoro
0o0OpyZOBaHMs W MaTepuana: HISCHTH(UKALUSA, KOJIMYECTBO, MECTO
MIPEANOIAaracMoro UCIOIb30BaHus B IOCYAApCTBE-II0IyYaTesie U J1ara
WIM B COOTBETCTBYIOUIMX CIIydasx OXHUAAeMas JaTa SKCIIOPTHOU

MTOCTaBKH;



b) o KOHKPETHOMY 3anpocy AreHTcTBa, MIOATBEPKICHUE
npaButenbcTBOM — PecnyOnmuku  Kopes  kak  MMIOPTHUPYIOIIMM
roCyAapcTBOM HMH(OpMAIMK, MPEJOCTaBIEHHOW ATEHTCTBY ApPYIHMM
rOCyAapcTBOM B OTHOUIEHHH DJKCIOpTa TAaKOro O0O0OpyIOBaHUS U
matepuana B Pecryomuky Kopest.

X) OO0mue mnaHel Ha MPEACTOSIINA JCCATUICTHHA TIEPUOMA, HMEIOIINe
OTHOIIEHHE K PAa3BUTUIO SJIEPHOTO TOIUIMBHOTO ILHMKJIAa (BKIIOYas
IUIaHUPYCMBIC OTHOCAIIHUECA K SAACPHOMY TOIUIMBHOMY HHKIY HAy4YHO-
UCCIIEIOBATENIbCKUE M ONBITHO-KOHCTPYKTOPCKHE paboThl), KOrJa OHHU
YTBEPKICHBI COOTBETCTBYIOIIMMH KOMIIETEHTHBIMU OpraHamu B PecmyOnuke
Kopes.

b. [TpaButenscTtBo Pecnyomuku Kopest mpuitaraet Bce pa3ymMHBIE YCHUIIUS, C TEM YTOOBI

NPEJOCTaBUTh ATEHTCTBY CIEAYIONIYI0 HH(POPMALIHIO:

)

obmiee omucaHue ©W WHPOPMAIUIO, YKA3BIBAIOUIYI0O MECTO IPOBEICHUS
OTHOCSIINXCS K SACPHOMY TOTUIMBHOMY ITHKITY HAYYHO-HCCIIETOBATEIBCKUX H
OTIBITHO-KOHCTPYKTOPCKUX PAa0OT, HE CBS3aHHBIX C SIICPHBIM MaTEPUAJIOM,
KOTOpbIE KOHKPETHO OTHOCSTCS K OOOTallleHHIo, MepepadoTKe SAePHOTO
TOIUIMBA WIH K OOpabOTKE OTXOJOB CpPETHEr0 WU BBICOKOTO YPOBHS
aKTUBHOCTH, COJCpKAIINX TUTYyTOHHWH, BBICOKOOOOTAIEHHBI ypaH WM
ypaH-233, ocymiecTBisieMbIX rae-nmubo B PecmyOnuke Kopesi, HO KoTopbie HE
(bUHAHCUPYIOTCS, HE TOJIYYWIH KOHKPETHOTO paspeiieHus WId He
KOHTpOHupyroTcst  KazaxcraHoM WM HE OCYIIECTBISIOTCS OT WMEHHU
npaBuTenbcTBa Pecnyonmku Kopes. Jlna menu manHoro myHkTa "oOGpaboTka"
OTXOJIOB CpPEJHET0 WM BBICOKOTO YPOBHS AaKTHBHOCTH HE BKIJIIOYAET
NepeynaKkoBKy OTXOJIOB 17001 170 KOH/IMIIMOHUPOBAHUE, HE
MpelyCMaTpPUBAIOIIEEe  pa3/eJCHHs]  DJIEMEHTOB, Ui  XPaHCHUS WU
3aXOpPOHEHHUSL.

olmiee oOnucaHue MAESTeNIbHOCTHM M CBEACHUA O JHUIE WIA OpraHu3aluu,
OCYILECTBIISIONIMX TaKyl JEATENbHOCTh B OIPEIEICHHBIX ATEHTCTBOM
MeCTaX HaxXxOXKJIEHUs 3a TMpelelaMH IUIOUIaJKH, KOTOpble, MO MHEHHIO
AreHTcTBa, MOTJIM Obl (DYHKIIMOHAJIBHO OBITH CBS3aHBI C JESATEIHHOCTHIO Ha
atoit omaake. I[IpemocraBnenne Takoi WHGOPMAIMH SBISETCS TPEIMETOM
KOHKpETHOro 3ampoca AreHrcrBa. OHa IPENOCTABIIAETCS B KOHCYJIBTALUU C
ATEHTCTBOM U CBOEBPEMEHHO.

C. ITo 3ampocy AreHtcTBa mpaBHUTENLCTBO PecnyOnmmku Kopest maer yrouneHus wiam

pa3bsicHeHus 110001 nHpOpMAIMU, TPEAOCTABICHHON B COOTBETCTBHH C HACTOSIICH

CTaTbheil, B TOM CTENEHHU, B KOTOPOH 3TO UMEET OTHOILICHHE K LIE€JIA TapaHTH.



Cratbs 3

[TpaButensctBo Pecnydnuku Kopest mpenocrasisier AreHTcTBY B Teuenue 180 mHeit
nocje BCTYIUIEHUS B cuily Hacrosiuero IIporokona wmHpopmanuioo, 0 KOTOPO
TOBOPHTCA B CTaThe 2.a 1), iii), iv), V), Vi) a), vil) 1 X) U B cTaThe 2.b 1).

[TpaButensctBo Pecryonuku Kopest mpemoctaBisier AreHTCTBY A0 15 mMasti Kaxzaoro
roga OOHOBJEHHYIO HMH(OpMAIMIO, O KOTOPOHl TOBOPUTCA B IIYHKTE a. BBINIE, 3a
[IEpUOJ, OXBATBHIBAIOIIUN IPEALIESCTBYIOIUN KaleHAapHeli rox.  Ecim panee
IpeJoCTaBlIeHHas MHpOpMalnus ocTajach 0€3 H3MEHEHWMH, IpPaBUTEILCTBO
Pecniy6iiuku Kopest yBenomisieT 06 3Tom.

[TpaButenscTBo Pecryonuku Kopest mpenoctaBisier AreHTCTBY A0 15 mMasi Kaxzaoro
roga wHGOPMAIIMIO, OINPEACICHHYI0O B cTarhe 2.a.vi) b) ®m ¢), 3a mnepuon,
OXBAaTBIBAIOLINHI IIPEAIECTBYIOIINN KaJeHIapHbINA IO,

[TpaButensctBo Pecnybnuku Kopes exekBapTaqbHO MPENOCTaBIseT ATEHTCTBY
nHpopManuo, OmpeneieHHYyl B  CTaThe 2.a.i1X) a). Orta  uHpOpMAIHS
npeaoCTaBsACTCA B TCUCHUC MICCTUACCATU ,Z[HCI71 II0OCJIE OKOHYAaHHUA KaXaoro

KBapTaja.

[TpaButensctBo Pecnyommmku  Kopest mnpemoctaBisier ATEHTCTBY HH(OpMAIHIO,
ompeseNieHHyl0 B cTarhe 2.a.viil), 3a 180 mgHe#ll no ocymiecTBICHUS AalbHEHIICH
o0pabotku, W 10 15 mas kaxmoro roma wHPOPMAIHIO 00 HM3MEHEHHUSX MECT
HAaxO0KJICHHUs 3a IIEPUOJI, OXBATHIBAIOIINMI IPEIIECTBYIOIINI KaJeHIapHbIN IO,

[TpaButensctBo PecryOnmku Kopest 1 AreHTCTBO JOTrOBapMBAIOTCS O BPEMEHH H
4acTOTE MPEAOCTaBICHHs] HHGOPMAITNH, OTIPEJCIICHHON B CTaThe 2.a.11).

[TpaButensctBo Pecnyommmku  Kopest mpemoctaBisier ATEHTCTBY HH(OpMAIHIO,
OTIpeICTICHHYIO B cTaThe 2.a.i1X) b), B TeUeHUE MIECTUECITH THEH TOCTe MOCTYIUICHUS
3ampoca OT AT€HTCTBA.

I[OHOJIHI/ITEJII)HHﬁ JOCTYII
Cratps 4

HI/I}KGCJ'IGI[YIOHIGG INPUMEHACTCA B CBA3M C OCYHICCTBJICHUEM JOIIOJHHUTCIBHOI'O

JOCTyIIa B COOTBETCTBUU CO CTaThel 5 Hacrosero IIporokona:

a.

ATE€HTCTBO HE CTaBUT oejii MCXaHHUCTUYCCKU WM CUCTCMATUYCCKU TIPOBCPATH
nH(pOpMaIHI0, 0 KOTOPOH TOBOPUTCS B CTAaThe 2, OJTHAKO ATEHTCTBO MMEET JOCTYII
K:



1) TH000MY MECTy HaXOXJICHHUsS, 0 KOTOPOM T'OBOPHUTCS B CTaThe 5.a. 1) WM 1),
Ha BEIOOPOYHON OCHOBE C IIEJIbI0 00ECTICUYCHHS YBEPEHHOCTH B OTCYTCTBUU

HC3asBJICHHBIX AACPHOIO0 MaTCpuraia U ACATCIbHOCTH;

i) TF000My MECTY HaXOXKJIeHHs, O KOTOPOM TOBOPHTCS B cTaThe 5.b. mnu c., B
[eNsX pPELICHUs] BOMPOCA, CBS3AHHOTO C TPABHIBHOCTHIO M ITOJHOTOMN
UHPOpMaLIUY, MPEJOCTAaBICHHOW B COOTBETCTBUU CO CTaTbed 2 WM B

LEJSIX YCTPaHEHUs HECOOTBETCTBUS, CB3aHHOTO C 3TOM HH(OpMaIuei;

1i1) JT000MYy MECTY HaXOXIACHHUS, O KOTOPOM TOBOPHUTCS B CTAaThe S.a. 1i1) B TOM
CTETIEHH, B KOTOPOH 3TO HEOOXOAMMO ATEHTCTBY Ul MOATBEPXKICHUS IS
1eseil rapaHnTuii 3asBieHus TpaBuTenbeTBa Pecryonuku Kopest o craryce
YCTAHOBKHU HWJIM MCCTAa HAXOXJACHUSA BHC YCTAHOBOK, T'IC pPAaHCC O6I>I‘IHO

HCITIOJBb30BaJICA HI[GpHBIﬁ MaTepHrall, Kak CHATBIX C OKCILTyaTalluu.

1) 3a WCKIIOYCHHEM CIIydaeB, yKa3aHHBIX B IyHKTE 11) HIKE, ATEHTCTBO
HampaBisgeT TnpaBuTenscTBY PecnyOnukum  Kopes  mpeaBapurtenbHOe
YBEIIOMJIEHHE O JOCTYIIE 1O KpaiiHel Mepe 3a 24 yaca;

1) B OTHOIIEHWW JIOCTyNa K J0OOMy MECTy Ha IUIOMIAAKe, KOTOPBIHA
3ampanmBaeTCs B COYCTAHUN C MOCEIICHUSIMU JIJIsl POBEPKH WH(GOpMAILIUN
O KOHCTPYKIIMM WM C HHCIEKIUSAMHU MJis CHEIUAIbHBIX LeJell uin
OOBIYHBIMH WHCTCKIIUSMU Ha STOW IUIOMIAJKE, CPOK MPEABAPUTEIHHOTO
YBEAOMJICHHUS, €CIIM ATEHTCTBO O0Opamaercs C 3ampocoM 00 3ToM,
COCTaBJIIET, MO KpallHEd Mepe, JBa 4Yaca, OJHAKO B HMCKIIFOYUTEIbHBIX

O6CTOHT€J’IBCTB3X, MOXKET COCTaBUTb MCHEC JIBYX 4aCOB.

[IpenBapuTenbHOe YBEAOMJICHHE HAMpaBisieTcss B NUCHbMEHHOM BHJIE U B HEM
KOHKPETHO YKa3bIBAIOTCSI MIPUUMHBI JOCTYIA U JACSITEIbHOCTh, KOTOpas JOKHA OBITh
OCYILIECTBJIEHA BO BPEMs TAaKOT'0 JOCTYTIA.

B cnydae Bompoca miM HECOOTBETCTBUS ATEHTCTBO NMPEAOCTABIISIET MPABUTEIbCTBY
PecriyOnukn Kopest BO3MOKHOCTD J1aTh Pa3bACHEHHE M CIIOCOOCTBOBATH PEIICHUIO
3TOr0 BOMNpOCa WM YCTPAHEHUIO ATOIO0 HECOOTBETCTBUS. Takas BO3MOXHOCTH OyneT
IIPEIOCTABIIATHCS /10 HAIIPaBJIEHUs 3allpoca O JOCTYIIE, €CIU TOJIBKO ATEHTCTBO HE
COYTET, UTO 3aJIep>KKa B MPEIOCTABICHUH JIOCTYIa, BO3MOKHO, HAaHECET yIepo 1enu,
C KOTOpOH 3ampammBaeTcs 3TOT JOCTyN. B mo0oM ciiyyae ATEHTCTBO HE JI€NIaeT
KaKNX-1100 BBIBOJOB B OTHOILIEHWHU BOIPOCA MIJIM HECOOTBETCTBUS A0 TEX MOp, MOKa
npasutenbeTBy PecyOnuku Kopest He OyzeT nmpeaocTaBieHa Takasi BO3SMOXKHOCTb.

Ecnu ¢ npasutensctBoM Pecriyonuku Kopes He TOCTUTHYTO MHOM JOTOBOPEHHOCTH,
JOCTYI OCYIIECTBIIAETCS TOJIBKO B T€YEHNUE OOBIYHOTO pabouero JHs.

[TpaButenscTBO Pecybmuku Kopest mmeeT mpaBo Ha CONMPOBOXKICHUE HHCIICKTOPOB
ATEHTCTBa BO BpeMsl JIOCTYyIIa MpeICTaBUTEISIMU NpaBuTenbcTBa Pecriyonuku Kopes



IPY YCIOBUH, YTO 3TO HE 3a/IeP’KUBAET BBHIOJHEHUE MHCIEKTOPAMU CBOMX (DYHKIUH

WM UHBIM 00pa30M He MPEMNsATCTBYET ITOMY.

Cratps 5
[TpaButenscTBo Pecybmiku Kopest mpenocraBiser ATeHTCTBY TOCTYII K:
1) T000MYy MECTY Ha IIJIOIIAJIKE;

i1) M000MYy MECTY HaxO0XKJICHHUsI, ONPEICICHHOMY IPAaBUTEILCTBOM PecmyOmuku
Kopest B cooTBeTCTBHM €O cTaThel 2.a.V)-Viii);

iii) 000 CHATOW C SKCIUTyaTalldd YCTAHOBKE WJIM CHATOMY C JKCIUTyaTalluu
MECTy HaxOXXICHUS BHE YCTaHOBOK, TIJi€ paHee OOBIYHO HCHOJIb30BAJICS

SIEPHBIM MaTepHAIL.

T000MY MECTY HaXOX/IECHUS, ONpeIeTICHHOMY MpaBuTeabcTBOM Pecnydmmku Kopes B
COOTBETCTBUH CO CTaThel 2.a.1), cTaTbei 2.a.1v), crarheil 2.a.ix)b) wim craTtheit 2.b.,
MIOMHUMO T€X, O KOTOPBIX TOBOPHUTCSA B ITyHKTE a.1) BBIIIE, MPU YCIOBHH, UTO, €CIH
npaBuTeNbCTBO PecnyOnmmku Kopess He mMeeT BO3MOXXHOCTH TPEIOCTaBUTh TaKOM
JOCTyH, TpaBUTeNbcTBO PecnyOmuku Kopes mpuiaraer Bce pa3yMHbIE YCHIIUS JUIS
HEe3aMe/UIUTEIBHOTO YIOBJIETBOPEHUS TpeOOBaHMI ATEHTCTBA C MOMOMIbIO HMHBIX
CPEICTB.

JIIOGOMy MCCTY HaxO0XACHHA, OINPCACICHHOMY AI‘CHTCTBOM, IIOMHMO TE€X MECT
HaxO0XKJICHUSI, O KOTOPBIX TOBOPUTCS B MYHKTax a. U b. BBIIIE, B LENAX 0TOOpa mpod
OKpYKalomel cpelbl B KOHKPETHOM MECT€ HAXOXKIEHUS TPH YCIOBUH, UTO, €CIH
npaBuTeNnbCTBO PecnyOimku Kopess He mMeeT BO3MOXXHOCTH TPEIOCTaBUTh TaKOM
JOCTyH, TpaBUTENbCTBO PecnyOnuku Kopes mpuiaraer Bce pa3yMHbIE YCHITUS JUIS
HEe3aMe/UINTEIbHOTO YIOBIETBOPEHHs TpeOOBaHUI ATEHTCTBA B IPUJICKALUX MECTaX

HAaXO0>JICHUSI UJIA C TIOMOIIIbIO UHBIX CPE/CTB.
Crartps 6

[Ipu ocymecTBieHUH CTAaTbU 5 ATEHTCTBO MOXET BBIMIOJHSITH CIEAYIOIIME BHJIbI

JCATCIIBHOCTH !

a.

B orHomieHumm poctyma B COOTBETCTBHHM CO CTaThed 5.a.1) WM 1ii): BHU3yaJbHOE
HaOIoIeHne, OTOOp MPOO OKPYXKAIOMICH CpEeIbl; HCIONIh30BAaHUE YCTPOWMCTB IS
OoOHapy)XeHHs M H3MEPEHHUs paJAuallU{; OINeYaThblBAaHUE M TPUMEHEHUE ApPYTuX
UACHTUQUIMPYIONMX M YKa3blBAIOIIMX  HAa  BMEUIATEIbCTBO  YCTPOWCTB,
ONpeieNieHHbIX B  JIOMOJMHUTENbHBIX TONOXKEHHUSX; U TMpPUMEHEHUE JApPYTuxX
O0OBEKTHBHBIX MEp, TEXHHYECKasi OCYIIECTBUMOCTh KOTOPBIX Oblila MOATBEpKIEHA U
UCIIOJIb30BAaHUE KOTOpBIX ObLIO  coriacoBaHo CoBETOM  YHpaBiAOIIUX (B
nanpHelneMm umeHyeMelM "CoBeToM") U Mociie KOHCYJIbTaluld MEXIy AT€HTCTBOM U

npaBuTeNbLCTBOM Pecryomuku Kopest.



B oTHOmIEHUM 10CTYyTa B COOTBETCTBUU CO CTaThel 5.a.11): BU3yaJbHOE HAOIIO/CHUE;
MOJICYET YYETHBIX CIWHMIl SJepHOr0 Marepualia; Hepaspyllaloline H3MEpPeHus M
oTO0p Mpo0; UCTIONH30BAHUE YCTPOHCTB AJIsi OOHAPYKEHHUS U M3MEPEHUs paIualluu;
U3ydeHHE YUYETHBIX JIOKYMEHTOB, KacaloIIMXCs KOJHMYECTBA, INPOHCXOXKICHHUS U
pasMelieHust Martepuana; oToop Mpol OKpyKaroliel Cpeibl; U MPUMEHEHUE JAPYTHX
OOBEKTUBHBIX MEp, TEXHUYECKas! OCYIIECTBUMOCTh KOTOPBIX ObIIa MOATBEP)KICHA H
MCTOJIb30BAHNE KOTOPBIX ObUIO coriacoBaHo COBETOM M MOCIE KOHCYIbTALUN MEXKIY
ATreHTCTBOM U TipaBUTEILCTBOM PecrryOnmku Kopest.

B oTHOmEHWH mOCTyma B COOTBETCTBUM CO CTAaThel 5.b.. BU3yarmbHOE HAOIOACHUE;
0TOOp TPOO OKpYXKAIOIIEH Cpefbl; MCIOJIb30BAHUE YCTPOUCTB I OOHAPYXKEHUS H
U3MEpEHUsl pagualii; W3yuyeHUE KacaloUulMXcs TapaHTUH MPOU3BOIACTBEHHBIX H
OTIPY30YHBIX YYETHBIX JIOKYMEHTOB; M MpPHUMEHEHHE APYIHMX OOBEKTUBHBIX MeEp,
TEXHUYECKass OCYLIECTBUMOCTh KOTOpBIX Oblla MOJATBEp)KJIEHA M HCIOJIb30BaHUE
KOTOPBIX ObUIO cornacoBaHo COBETOM U MOCIIE KOHCYIbTAUI MEXIy ATEHTCTBOM H
npaBUTeNbLCTBOM Pecryomuku Kopest.

B oTHOmEHnMn noCTyma B COOTBETCTBUHU CO CTaThel 5.C.. O0TOOp MpoO OKpyKaromiei
Cpelbl U B Ciy4ae, €clid Pe3ysibTaThl HE MO3BOJSIOT PELIUTh BONPOC WA YCTPAHUTD
HECOOTBETCTBUE B MECTE HaXOXKJEHUS, ONPEIeIECHHOM ATEHTCTBOM B COOTBETCTBHHU
CO CTaTbeH 5.C., HCIOJb30BAHUE B OTOM MECTE€ HAXOXKICHUSA BHU3YAIbHOTO
HaOJI0/IeHUs, YCTPOUCTB i1l OOHapYKEeHHsI M U3MEPEHUs paJuallii U MpUMEHEHHE
0 COTJIACOBAHUIO MEXKIY MpaBUTENLCTBOM Pecryomku Kopest 1 ATeHTCTBOM Apyrux
00BEKTUBHBIX MEp.

Cratps 7

I[To mpocebe mnpaButenbcTBa PecryOnmmku Kopes AreHTCTBO M MPaBUTEIBCTBO
Pecniy6iuku Kopest noroBapuBaroTCss B OTHOILICHMM DETYJIMPYEMOTO [OCTyNa B
pamkax Hacrosmiero I[IpoTokonma ¢ 1eIbI0  MPEIOTBPAIICHUS]  PACKPBITHS
YyBCTBUTEIBHON € TOYKH 3pEHHUS SICPHOTO pPACHpOCTpaHEHUs HHQPOpPMaLUH,
BBITIOJTHECHHUST TPeOOBaHMI 0€30MacHOCTH MWW (DU3WYECKON 3allUTHl WM C IIEJIBIO
OGGCHG‘-IGHI/IH 3allIUThI HaXOHHIHCﬁCH B qaCTHOﬁ CO6CTBCHHOCTI/I N KOMMep‘-IeCKI/I
YyBCTBUTEIbHOU HHPOpManuK. Taknue JOroBOPEHHOCTH HE MPEMATCTBYIOT ATEHTCTBY
OCYH_ICCTBJI}ITI: ACATCIIbHOCTD, KOTOpaSI ABJIACTCA HGO6XOI[I/IMOI>'I JUUIA OGGCHG‘-IGHI/IH
yOenuTeTpHON YBEPEHHOCTH B OTCYTCTBHHU HE3asBJIICHHBIX SACPHOIO Marepuania u
ACATCIIBHOCTU B COOTBCTCTBYIOH_ICM MECTC HAXOXIACHHA, BKIKHOYAA pGIJ_IeHI/Ie JIIO60FO
BOIIPOCA, OTHOCSIIETOCS K MPaBUILHOCTH W TMOJHOTE HHPOPMAIMH, O KOTOPOM
FOBOpI/ITCSI B CTaTbe 2, NN YCTpaHeHI/Ie HECOOTBCTCTBHUA, OTHOCAILCIOCA K 3TOI>'I

nHpopManuu.

[TpaButenscTBo Pecybnmuku Kopest MokeT mpu mpenocTaBieHWH WH(popManuu, o
KOTOPO#M TOBOPHUTCS B CTaThe 2, UHHOPMUPOBATh ATEHTCTBO O MECTaX Ha IUIOIIAJKE
WM B MECTE HaXO0XKJIEHUS, HA KOTOPBIX MOXKET MPUMEHSTHCS PETyIUPYEMbIN JOCTYIIL.



c. Jlo BCTyIUleHHsS B CHIIY JIOOBIX HEOOXOMUMBIX JIOMOTHUTENBHBIX IOJOXKCHHMA
npaButenbeTBo PecyOmrku Kopest MojkeT mpuOernyTh K perylupoBaHHIO OCTyMa B

COOTBETCTBHUU C MOJIOKEHUSIMU MTYHKTA a. BBIILIE.
Cratbsa 8

Huuro B Hacrosimem IIpoTrokosne He npensTcTByeT npaBuTenbcTBy PecryOnuku Kopes
IIPEIOCTABIIATE ATEHTCTBY JOCTYII K MECTaM HAXOKICHHUS B JIONIOJHEHHUE K TEM, O KOTOPBIX
TOBOpPUTCA B CTaThsX 5 M 9, WM NpPOCUTh ATEHTCTBO O IIPOBEJIEHUHU ACSITEIBHOCTU IO
IIPOBEPKE B KOHKPETHOM MECTE HAXOKICHHUS. ATCHTCTBO HE3aMEJIUTENBHO IIPUIIAracT BCE
pasyMHbIE YCUITUS JUIsl OCYILIECTBIICHHS ICHCTBUN B COOTBETCTBHH C TAKOH MPOCHOOH.

Cratpa 9

[IpaButensctBo Pecnyonmuku Kopes mpemocraBisier ATeHTCTBY AOCTYI K MecTaMm
HaXOXJCHUS, OINpeAeNieHHbIM ATEHTCTBOM Ui oTOopa mpoO OKpyKaroleil cpenbl Ha
OOIIMPHON TEpPUTOPUH, MPH YCIOBHH, YTO €CIU NpaBUTENbCTBO Pecmyonmmku Kopes ne
MMEeT BO3MOXXHOCTH TPEIOCTaBUTh TAaKOW JOCTYI, TO MpaBUTEIhCTBO Pecmybmuku Kopes
IpujaraeT BCE pa3yMHbIE YCHIMS Uil YAOBJIETBOpEHHs TpeOOBaHUM ATEHTCTBA B
aNbTePHATUBHBIX MECTaX HaXOXJIEHHUs. ATEHTCTBO HE 3alpalluBaeT TaKoW IOCTYyH A0 TeX
nop, moka oTéop Mmpod OKpyXKaroLel cpeabl Ha OOMIMPHON TEPPUTOPHUH M TPOLEAYPHBIC
Mepbl Ui €ro MpoBeAeHUus He 0Jo0peHbl COBETOM M HE MPOBEACHBI KOHCYIbTALIMU MEXKIY
ATEHTCTBOM U TpaBuTeiabcTBOM Pecnyomuku Kopest.

Cratbs 10
ATeHTCTBO HHpOpMHpYET MpaBuTenbcTBO Pecryomuku Kopes o:

a. JlesTenbHOCTH, OCYLIECTBICHHOM B paMkax Hacrosuero IIporokoma, Brimrodas
NESATEILHOCTh B OTHOIIEHWW JIOOBIX BOIPOCOB WMJIM HECOOTBETCTBUH, KOTOPHIE
ATEHTCTBO IOBEJIO JO CBeIeHUsi mMpaButTenbcTBa PecryOmuku Kopes, B mpenemnax
MIECTUIECSITU JHEW MOCIIE OCYIIECTBICHUS ATEHTCTBOM 3TOU JIESITEIHHOCTH.

b. PesynpTatax neATENBHOCTH B OTHOIIEHUM JIIOOBIX BOIPOCOB MM HECOOTBETCTBHUH,
KOTOpbIe ATEHTCTBO JIOBEJO J0 CBEAeHMs mpaBuTenbcTBa Pecryomuku Kopes, mo
BO3MOYKHOCTH CKOpee, HO B JI0OOM ciydyae B TEYEHHE TPUALIATH AHEH IMocie

MOJIy4YCHUA ATEHTCTBOM 3THX PE3YJIbTATOB.

c. BriBos1ax, KOTOpBIE OHO C/IENIATI0 B PE3YJIbTaTe CBOCH JIEATEIbHOCTH B COOTBETCTBUU C
HacrosuM [IpoTtokonom. Takue BBIBOJIBI MPEIOCTABIISIIOTCS €KETOTHO.
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HA3HAYEHUE UHCIIEKTOPOB ATEHTCTBA
Crarpsa 11

a. 1) ['enepanbHBI TUPEKTOp yBeaOMIIsIET IMpaBuTenabcTBO Pecryonmuku Kopes o6
yrBepxkaeHnn CoBeTOM J1I000T0 JOMKHOCTHOTO JiMIIa ATEHTCTBA B KayecTBe
UHCIIEKTOpa 1o TrapaHTusM. Ecim npaButensctBo Pecnyomuku Kopes ne
u3Bemaer ['eHepanbHOrO JAMPEKTOpa O CBOEM OTKJIOHEHUH TaKOro
JIOJDKHOCTHOTO JIMIA Kak MHenekTopa i Pecnyommku Kopest B TedeHne tpex
MeCSIeB Toclie TOoNydeHHs YyBeAomJeHHs o0 yrBepxkiaeHuun CoBeToM,
UHCIIEKTOp, O KOTOPOM TakuM OOpa3oM YBEIOMJICHO IPaBHTEIBCTBO
Pecriy6mmku Kopest, cauraercst HaznaueHHBIM B Pecnyonuky Kopest;

i1) ['eHepanbHBI TUPEKTOpP, IEHCTBYS B OTBET Ha NPOCHOY MPaBUTEIILCTBA
Pecnyonmuku Kopest wnm 1o cOOCTBEHHON WHHIIMATHBE, HE3aMEJIUTEIHHO
nHpopmupyer mpaBuTenabcTBO PecryOmukn Kopes 00 OT3bIBe Ha3Ha4YCHHS
M000Tr0 JTOJDKHOCTHOTO JIMIIa B KauyecTBe WHCIEKTopa ains  PecmyOnuku
Kopes.

b. YBenomieHue, 0 KOTOPOM TOBOPUTCA B IIYHKTE a. BBILIE, CYUTACTCS MOJYyYEHHBIM
npaButenbcTBoM Pecnyonmuku Kopest depe3 cemb AHEH mocie JaThl HalpaBlICHHS
ATEHTCTBOM TaKOTrO YyBEJAOMJICHUs TMpaBUTENbCcTBY Pecnyommku Kopes 3aka3Hoit
KOPPECIIOHICHIIUEM.

BU3bI
Crartpsa 12

[IpaButensctBo PecnyOnuku Kopest B TeueHHe OZHOTO Mecsa IMOCie MOTy4eHUs
3ampoca 00 3TOM B Cilyyae HEOOXOAMMOCTH IMPENOCTaBIsIET YKa3aHHOMY B TaKOM 3ampoce
Ha3HAYEHHOMY WHCIIEKTOPY COOTBETCTBYIOIIYIO MHOTOKPATHYIO BHE3AHYIO/BBIC3THYIO U(HITH)
TPAH3UTHYIO BU3BbI, KOTOpPBIE TPEOYIOTCS JUIsl 0OecrieueHHs] HHCIIEKTOPY BO3MOXHOCTH Bbe3/Ja
u npeObIBaHus Ha Tepputopun Pecriyonuku Kopest B 1iensx BbIodHEHUs ero(ee) QpyHKIHiA.
JIroOble 3anmpolleHHble BU3bI ICHCTBUTENBHBI B TEUEHHE HE MEHEE OJHOIO roja U B Cilydae

HCOGXOI[I/IMOCTI/I BO30OHOBJISIIOTCSL B TCUCHHUE nepuoaa Ha3HAYCHHA HHCICKTOpPAa B

Pecriy6nuky Kopest.
JOINOJIHUTEJIBHBIE NOJOXXEHUSA
Cratpsa 13
a. B Tex cnywasx, korna npaButenbcTBo PecryOmuku Kopest niam AreHTCTBO YKa3bIBalOT

Ha HGO6XOI[I/IMOCTI> OIPCACIIUTL B I[OHOJIHI/ITGJIBHBIX IIOJIOKCHUAX, KaKUM O6p3_30M
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CJICOAYCT NPUMCHATHL MCPBI, U3JI0OKCHHBIC B HACTOAIICM HpOTOKOHe, MpaBUTCIBLCTBO
Pecriyonmuku  Kopess m  ATrEHTCTBO COIVIACOBBIBAIOT Takue J{OmOJHUTETBHBIE
IIOJIOKCHHS B TCUCHUE OCBAHOCTA ,Z[Heﬁ IMOCJIC BCTYIUICHUSA B CHJIY HACTOAIICTO
[Iporokona wunu, B Tex ciaydasX, KOrJa YyKa3aHHEe Ha HEOOXOJUMOCTb TaKUX
I[OHOJIHI/ITGJILHBIX MOJIOKEHUU AaCTCd 1MOCJIC BCTYIUICHUA B CHIY HACTOALICTO

[IpoTokora, - B TeUeHHE JEBIHOCTA JHEH MOCIEe AaThl TAKOTO YKa3aHUSI.

Jlo BCTymieHHs B CHIy JHOOBIX HEOOXOOUMBIX JIOMOMHUTENBHBIX MOJOXKEHHUM

ATEeHTCTBO HMEET IMpaBoO NPUMCHATH MCPbI, U3JIO’KCHHBIC B HACTOAICM HpOTOKOJ’IC.

CUCTEMBI CBsI3U
Crartpsa 14

[IpaButensctBo Pecnybmmuku Kopes nmaer paspemieHue ATEHTCTBY CBOOOJHO
UCIOJIb30BaTh Ui CHY)KEOHBIX IeJIed CHUCTEMBbl CBSI3M MEXAYy MHCIEKTOpaMH
ArenrctBa B Pecniyomuke Kopest u LleHTpanbHbIMU yupexIeHUsIMA ATEHTCTBA H(UIJIH)
PernonanpupiMu  OIOpO, BKJIIOYAs IMepeAadyy B HEABTOHOMHOM WM aBTOHOMHOM
pexxume MH(OpPMAINH, MOCTYMAIONIEH OT YCTPOWCTB, YCTAaHOBIECHHBIX ATEHTCTBOM B
LEeAX COoXpaHeHUs U(WiM) HAOTIONECHUS WJIM MU3MEPEHHUs, U O00eCreYrBaCT 3allHUTy
TaKOM CBSI3U. ATEHTCTBO IOCIIE KOHCYIbTALUH C paBuTenbcTBOM Pecryonuku Kopest
MMeEeT MPaBO HCIHOJB30BaTh YCTAHOBJICHHbIE HA MEXIYHAapOAHOM YpPOBHE CHCTEMBI
NPSMO CBSI3M, BKJIIOYAsl CIIyTHUKOBBIE CUCTEMBI U JPYrHe BUIbI AaJbHEW CBS3U, HE
ucrnons3zyembie B Pecriyonmke Kopes. Ilo mpock6e mpaButenscTBa Pecyonmuku Kopest
WM ATEHTCTBa MOJAPOOHOCTH, KAacCalOIIMECs OCYILECTBICHHS STOr0 IYHKTa B
OTHOIICHUU TepeJayd B HEAaBTOHOMHOM HJIM aBTOHOMHOM peXuMe HH(OpMaluH,
MOCTYyMAloMel OT YCTAaHOBJICHHBIX ATEHTCTBOM YCTPOWCTB COXpaHEHHs W (HIIN)
HaOJIIO/IEHUS WM U3MEPEHUSs, ONPeAesoTCs B JIOMOIHUTENbHBIX MOJT0XKEHHUIX.

[Ipu ycTaHOBICHUH CBS3M W Tepeaade WHPOPMAIMU, KaK 3TO IMPeIyCMaTPUBACTCS B
MyHKTE a. BBIIE, HAJUICKAIIUM 00pa30M YUUTHIBACTCS HEOOXOIUMOCTh 00eCTIeUCHUS
3aIUTBI  HAXOJAIICWCS B YaCTHOM  COOCTBEHHOCTH WM  KOMMEPYECKH
YYBCTBUTEIBHONW HH(POPMAIIMU WU TOM WHGOpPMANMU O KOHCTPYKIHH, KOTOPYIO
npaBuTenbCTBO Pecmybmku Kopest cantaeT 0co60 4yBCTBUTEIBHOM.

3AIIUTA KOHQI/II[EHHHAJILHOFI NH®OPMALIUU
Cratbsa 15

ATEHTCTBO TMOJJICP)KUBACT CTPOTUN PEeXUM obecrieueHust YHPEKTUBHOM 3aIUTHI OT
PACKPBITHA KOMMCPUYCCKUX, TCXHOJOTHUICCKUX U MPOMBIIIJIICHHBIX CCKPCTOB U ,Z[perﬁ

KOH(MUIEHIIMAIbHON HH(OpMaIMK, KOTOpash CTAaHOBHUTCS €My HM3BECTHOW, BKJIIOYAs
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Takyl0 HMH(OpMAIMIO, KOTOpash CTAaHOBHUTCS W3BECTHOH ATEHTCTBY B XOJe
ocylecTBiIeHns HacTosmero IIporokona.

PG}KI/IM, 0 KOTOpPOM TOBOPHUTCA B IIYHKTC a. BBIIIC, BKJIIOYAacT, B YaCTHOCTH,

ITOJIOKCHHA, OTHOCAIIHECS K

1) OOIIMM TPUHIMIIAM U CBS3aHHBIM C HUMH MepaM [0 OOpalieHHio ¢

KOH(pUACHITMATHHON HHpOPMAITUEH;

i1) YCIIOBUSIM HaiiMa TI€pCOHAJa, KAacaloIIMMCS 3allUThl KOH(GUIESHIIMATLHON

uHpOpMaLUH;

iii) nporenypaM B ClIydae HapyIICHHH WM SKOObl MMEBIIMX MECTO CIydacB
HapyIIeHUsI KOHPHUICHINATBHOCTH.

PexuM, 0 KOTOPOM TOBOPHUTCS B IYHKTE a. BBILIE, YTBEPKAAETCS M MEPUOANYECKH
paccmarpuBaetcsi COBETOM.

IMPUJIOXEHUS
Crartpsa 16

[Tpunoxxenusa k HactosdweMy [IpoTokoiny SIBISIFOTCSL €r0 HEOTHEMIJIEMOH YacThlo. 3a
HCKJIIOUCHHUEM 11eJiel BHECeHUs monpaBok B [Ipunoxenus, tepmun "[Iporokon", kak
OH ymoTpeOisieTcsi B HACTOAIIEM JOKyMeHTe, o3HadaeT IIporokon u Ilpunosxenus,
BMECTE B3ATHIE.

B nepedenr BUIOB JEATENBHOCTH, YyKa3aHHbIX B Ilpunoxenuu I, u mnepeueHb
obopynoBaHusi M Marepuana, ykasaHHbIXx B [Ipunoxxenuu I, Coerom woryr
BHOCUTBHCSI TIOMPABKH IO pPEKOMEHJAIuu co3gaaHHoi CoBeToM paboueld TpyImbl
HKCIEPTOB OTKPBITOTO cocTaBa. JIroOas Takas MompaBKa BCTYNAeT B CHIIy 4epes3
YeThIpe Mecsa rnocie ee npuHATus CoBeToMm.

BCTYIIVIEHUME B CUJ1Y
Cratps 17

Hactosimuii [IpoTokon BCTymaer B CHIIy B JI€Hb, KOTrJla ATEHTCTBO IOJIYYUT OT
npaButenbcTBa  PecriyOnmku  Kopes mnHcbMeHHOE yYBEIOMIIGHHME O TOM, UTO
3aKOHOJATeNbHbIE M(WIM) KOHCTUTYIIMOHHBIE TpeOoBanus Pecnyomuku Kopes,

HCOGXO,[[I/IMBIG AJI1 BCTYIUICHUSA B CHITY, BBIIIOJIHCHEI.
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b. [TpaButenscTBo Pecnyommku Kopest MoskeT B 110060€ Bpemst 10 TOT0, KaK HAaCTOSIINN
[IpoTOKOD BCTYNHT B CHITY, 3asiBUTh, uTO Pecmybmuka Kopes Oynet npuMeHsITh
HacTosuil IIpoTokon Ha BpeMEHHOM OCHOBE.

c. ['eHepanbHBII AUPEKTOP HE3aMEUIUTENbHO MH(POPMHUPYET BCE TOCYAAPCTBA - UJICHBI
AreHTcTBa 0 s1000M 3asBIEHMM O NpPUMEHEHHH HacTodmero IlpoTokona Ha
BPEMEHHOM! OCHOBE U O €r0 BCTYIUICHUU B CUILY.

OIIPEJAEJIEHUS
Crartps 18

Jns uenent Hacrosimero [Iporokona:

CCH K

A 4
OTEBITHO-KOHCTPYKTOPCKUE PAOOTEI O3HAYAIOT JESITEIHbHOCTh, KOTOpas KOHKPETHO

OTHOCUTCSI K JIIOOOMY acmeKTy pa3padOTKu Ipolecca WIW CHUCTEMBI JH00ro u3
CIIeTyIOIIETO:

u 2] 4

- KOHBEPCHH SJIESPHOTO MaTepHuala,

- o0orarieHus IepHOTo MaTepHara,
- W3TOTOBJICHUS SIIEPHOTO TOTUTUBA,
- PEaKTopOB,

- KPUTHYECKHX COOPOK,

- nepepadOTKH SICPHOTO TOTLIHBA,

- 00paboTKu (HE BKJIOYAs MEPEYNaKOBKU WJIM KOHIUIIMOHUPOBAHUS, HE
NPEIyCMAaTPUBAIOLIETO PAa3/CiCHUs DJIEMEHTOB, JJS XpaHCHHsS WU
3aXOpPOHEHMS) OTXOJ0B CPEAHETO UM BHICOKOTO YPOBHSI aKTUBHOCTH,
CoZIep KalINX TUTyTOHUN, BBICOKOOOOTAIIEHHBIN YpaH Win ypaH-233,

HO HE BKIIOYAIOT JCATEIBHOCTb, OTHOCALIYIOCS K TEOPETUYECKMM WU
(GyHAaMEHTaIbHBIM HAay4YHBIM HCCIECIOBAaHMUAM WU K HAyYHO-HCCIEI0BATEIbCKUM U
OIBITHO-KOHCTPYKTOPCKUM ~ paboTaM MO  NPOMBIIUICHHBIM  MPUMEHEHHIM
pPagvoON30TONOB, MEIULUHCKAM, THAPOJOTHYECKUM U  CEIbCKOXO3AMCTBEHHBIM
IIPUMEHEHHUSM, U3YYCHUIO TIOCIEACTBUN I 30POBbS U OKPYXKAlOLIEH Cpeibl U IO
YCOBEPIICHCTBOBAHUIO TEXHUYECKOTO 00CTYKMBAHUS.

b. Ilnomanka o3HayaeT TEPPUTOPHUIO, TPAHULIBI KOTOPOUM OMPENEIeHbl NPABUTEIBCTBOM
Pecniy6riuku Kopes B cooTBeTcTByrOmIeH MH(OpMAIMK O KOHCTPYKLUHU YCTaHOBKH,
BKJTIOYAsi OCTAHOBJICHHYIO YCTAHOBKY, a TaKK€ B COOTBETCTBYIOIIEH MHPOPMALIUU O
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MECTE HaXOXKJEHHUS BHE YCTAaHOBOK, IZie OOBIYHO HCIIOJIb3YETCs sIJIepHBIA MaTepHal,
BKJIIOYAsl 3aKPHITO€ MECTO HAXOXJACHUS BHE YCTAHOBOK, Iie OOBIYHO MCIOJIb30BAJICS
SAEpHBIA MaTepuan (KOTOpble OrPaHMYUBAIOTCS MECTaMH HaXOXKJICHUS, IJ1€ UMEIOTCS
ropsiuMe KaMepbl WM OCYLIECTBIISIACH JEATENbHOCTh, CBA3aHHas C KOHBEpPCHUEH,
oOorarieHreM, U3roToBJICHHEM WX nepepaboTkoil TormBa). Ilnomanka Bkitoyaer
TaKk)Xe BCE OOBEKTHI, COBMECTHO pa3MEUICHHbIE C YIOMSIHYTBIMU BBILIE YCTaHOBKOM
WIM MECTOM HaXOXICHHSA, C IeNbl0 TPEAOCTaBICHUS WM MCIOJb30BAHUS
CYIIECTBEHHBIX CPEJCTB OOECICUEHUs, BKIIIOYAs: TOpSYHUE KaMephl JUisi 00paboTKu
OOJIyueHHBIX MAaTepHaliOB, HE COJACPKAIUMX SJCPHBIA MaTepHal; YCTaHOBKH JUIS
00pa®oOTKH, XpaHEHHS M 3aXOPOHEHHUS OTXOJOB; a TaKXKe 3JaHMs, CBA3AHHBIC C
COTJIACOBAaHHOM JIEATEIILHOCTBIO, ONPEeNIeHHON npaBuTenbcTBOM Pecnyommku Kopes
B COOTBETCTBUHU CO CTaThel 2.a.1v) BBIIIE.

BHC VYCTAHOBOK O3HAYaroT OOBEKT HIH MECTO HaxXOXJCHUSA, Ha KOTOPBIX

JEMOHTHPOBAaHBl WM CHETaHbl HENPUTOAHBIMH K OKCIUTyaTallkd OCTaBIIHECS
KOHCTPYKLIMM U O0OpyZOBaHHE, BaXKHBbIC Ui ee(ero) MCIOJIb30BaHMs, TaK YTO
OHa(OHO) HE MCHOJB3YETCs Ul XpAaHEHHUS AICPHOTO MaTepuaylia U HE MOXKET Jayee
UCTOJB30BAThCSA A OOpaIleHusi C SJEpHBIM MaTephalioM, ero oOpaOOTKH WM
UCTIOJIb30BAHUSL.

OCTAaHOBNIEHHAS YCTAHOBKA MJIM 33KPBITOE MECTO HAXOXJEHWS BHE YCTAHOBOK
03HAYaIOT OOBEKT UM MECTO HaXOXKAEHHSI, IKCILTyaTalusl KOTOPBIX MpEeKpalleHa U U3

KOTOPBIX U3BAT AJACPHBIN MaTepHrall, HO KOTOPbIE HE CHATHI C AKCIUTyaTalllu.

BricokooborameHHelii _ypaH o3HayaeT ypaH ¢ obOoramenueM 20% WM BbIIIE IO
U30TOIy ypaH-235.

03Ha4aeT 0Toop
nmpo0 OKpyXaromieil cpeapl (HampuMep, BO3AyXa, BOJBI, PACTHUTEIHHOCTH, TOYBHI,
3arpsi3HEHUM) B ONPENEJICHHOM  ATEHTCTBOM  MECTE  HaXOXACHUS U
HETIOCPEICTBEHHOM OJIM30CTH OT HETO C IENIbI0 COACHCTBUS ATEHTCTBY B MOJTOTOBKE
BBIBOJIOB 06 OTCYTCTBI/II/I HEC3aABJICHHBIX HI[QpHOFO MaTepI/IaJIa Niin ;mepHoﬁ

ACATCIIBHOCTH B 3TOM OIIPEACTICHHOM MCCTC HAXOXKACHU .

Ot160p Tpob OKpyxKaAIOMEH cpebl HA OOIIMPHON TEPPUTOPUU O3HAYAET OTOOp Mpod

OKpYyKalolel cpensl (Hampumep, BO31yXa, BOJbL, PACTUTEIHHOCTH, TIOYBHI,
3arpsi3HEHUN) B psfe OMpPENeNIEeHHbIX ATEHTCTBOM MECT HAaXOXXJIEHHUS C IIEJbI0
CONEUCTBUSI ATEHTCTBY B IOATOTOBKE BBIBOJAOB 00 OTCYTCTBHHM HE3asBICHHBIX

SJIEPHOT0 MaTepuaia Uil siAepHON e TeIbHOCTH Ha OOLIUPHON TEPPUTOPHH.
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SnepHeIil Marepuan coOrJacHO ONPEACIICHUI0, JaHHOMY B crTaTbe XX VYcrasa,
O3Ha4aeT 000N MCXOHBIN MaTepHall WM JIF0OOW CHeIUaaIbHbIN PaceIISIOMUNACS
Matepuan. TepmMuH '"uUCXOAHBIH MaTepuan"' HE JODKEH TOJKOBAaTbCA  Kak
IPUMEHSIOIIMNCA K pyAe WMIM oTxojaMm pyasl. Jloboe ompeneneHue, OaHHOE
CoBetoM B coorBercTBUU cO cTaThel XX VYcraBa AreHTCTBa IOCIIE€ BCTYIUIEHHS B
cwly Hacrosero IIporokosa, KOTOpoe pacmMpseT CIMCOK —MaTepHalosB,
CUMTAIOLIUXCSI MCXOAHBIM MAaTE€pHAIOM WM CIHEUHMAIBHBIM  PaCIEIUISIFOIINMCS
MaTEpHajoM, BCTyNaeT B CHIy B paMmKax Hacrosumero IIpotokona tonpko mocie

NPUHATHUS TpaBUTENLCTBOM Pecrybnuku Kopest.
Ycranorka o3Hauaer:

1) peaKkTop, KpUTHUYECKYI0 COOpKy, 3aBOJ 10 KOHBEPCHM, 3aBOJ IO
M3TrOTOBJIEHUIO, TlepepadaThIBAIONIYI0 YCTAHOBKY, YCTAHOBKY Ui pa3felieHus

HU30TOIIOB WJIK OTACIIbHOC XpaHWIINIIC, WA

i1) m000€ MECTO HaXOXKICHHs, T1e OOBIYHO MCIOJB3YETCS SIIEPHBIA MaTepuan B
KOJIMYECTBAX, MPEBBIMAIOIINX OAWH 3 (HEKTUBHBINA KUIOTPAMM.

MecTo HAXQXKIEeHWS BHE YCTAHOROK O3HA4YaeT JI000M OOBEKT WM JIF000E€ MECTO

HAXOXJCHUS, KOTOpPHIC HE SIBJISIOTCS YCTAaHOBKOW, W TJ€ OOBIYHO HCHOIB3YEeTCS
SJIEpHBI MaTepHal B KOJMYECTBaX, PaBHBIX OJHOMY 3()()EKTUBHOMY KHUIOTPAMMY

nJIn MCHEC.
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COBEPIIEHO B Bene wutons Mecsina Aaauath nepBoro nHs 1999 roma B 1BYX
IK3EMITISIpaX Ha KOPEHCKOM W aHTJIMHUCKOM SI3BIKaX, TEKCThl KOTOPBIX SBISIOTCS PaBHO
ayTeHTUYHBIMH, 332 HMCKIIIOUEHHUEM TOT0, YTO B CIy4yae PACXOKJICHUS TEKCT Ha aHTIUHCKOM

SA3BIKE JOJIZKEH UMETh OoJibIliee 3HAUCHME.

3a [IPABUTEJIbCTBO PECITYBJIMKU 3a MEXXIIYHAPOJJHOE ATEHTCTBO
KOPEA: 10 ATOMHOW SHEPI'MU:
(noonucw) (noonucw)

Ero IIpeBocxoautensctBo [Tocon ban Ku-myn Moxamen Dnbbapaneii
[TocTostausii [IpencraBurens Pecyonuku ['enepanbHbIi qUpPEKTOP

Kopes mpu MexayHapoJHOM areHTCTBe 10
aTOMHOM SHEPTUU
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IMTPUJIOXEHUE I

IMEPEYEHb BUJIOB AEATEJIbBHOCTHU, O KOTOPBIX TOBOPUTCSA B CTATEBE 2.a.iv)

iii)

Vi)

vii)

HACTOALIEI'O ITPOTOKOJIA

N3roroBneHue poTopHBIX TpyO i IEHTPHUGYT Wik cOOpKa ra30BbIX HEHTPUPYT.

PotopHEie TpyORI s 1eHTpUGYT 03HAYAIOT TOHKOCTEHHBIC HWJIMHIPHI, ONMHCAHUE

KOTOpBIX TpuBeneHO B pasnene 5.1.1 b) [punoxenns 1L

lazoreie neHTpUdyru 03HAYaAIOT LEHTPU(PYTH, OMUCAHHWE KOTOPHIX MPUBEACHO BO
BBOJHOM 3amedaHuu K pasneny 5.1 [Tpunoxenus II.

Nzrorosnenue nuddy3noHHBIX 0aphepoB.

Huddyznonnrie 6apreprl 03HAYAIOT TOHKHUE MOPUCTHIE (PUIBTPHI, ONMKUCAHUE KOTOPBIX

npuBeneHo B pasnene 5.3.1 a) [punoxenus 1.

N3roroBnenune uimu cOOpKa CUCTEM, HCIIOIB3YIOIINX JIa3ePhl.

CHUCTEMEL, UCTONRIVIONIUE TA3EPRI, 03HAYAIOT CUCTEMBI, BKJIIOYAOIINE T€ IPEIMETHI,

ONMCaHNE KOTOPBIX MpUBEAEHO B pazaeine 5.7 [Tpunoxenus II.

W3rorosnenue umu cOopka 3J€KTPOMAarHUTHBIX CEMapaTopoOB U30TOIOB.

DIeKTPOMATHUTHRIC CENAPATOPRl M3OTONOR O3HAYAIOT TE€ MPEAMETHI, O KOTOPBIX

roBoputcs B pazzaene 5.9.1 [Ipunoxenus Il u koTopsie cogep:kaT UCTOYHUKUA MOHOB,
OTHCaHue KOTOPBIX MpUBEACHO B paznene 5.9.1 a) [Ipunoxenus I1.

N3roroBnenue unu cOopka KOJIOHH WU SKCTPAKIIHOHHOTO 000y I0BaHHUSL.

KonoHHEI miy 2KCTPAKIIMOHHOE 000PYIORAHUE O3HAYAIOT T€ MPEAMETHI, ONMUCAHUE
KOTOPBIX MpUBEIEHO B paszaenax 5.6.1, 5.6.2, 5.6.3, 5.6.5, 5.6.6, 5.6.7 u 5.6.8

[Tpunoxenus I1.

W3rotoBneHnne  pa3feNUTENbHBIX  COMEI WM BUXPEBBIX  TPyOOK  JuIs
a’pOIMHAMUYECKOTO 00OTaIICHUS.

PaznenvtenkHhIe COMNA UM RUXPEREIE TPYOKH IS A3POIMHAMUYECKOrQ 000rameHus

O3HAYaIOT PAa3JEIUTENbHbIE COIUIA M BUXPEBbIE TPYOKH, OIMCAHUE KOTOPBIX
IIPUBEIEHO COOTBETCTBEHHO B paszenax 5.5.1 u 5.5.2 Ilpunoxenus II.

W3zrorosneHue nin cOOpKa CUCTEM T'€HEPALMU YPaHOBOH IJIa3MBl.

CHUCTeMBl TeHEepanuu VPAHOROW MNNA3Mhl O3HAYalOT CHUCTEMBbl JJs TeHepaluu

YpaHOBOM IJIa3Mbl, ONKCAaHUE KOTOPBIX MpUBENEeHO B pazaene 5.8.3 [Tpunoxenus II.



viii)

Xi)

xii)

xiii)

XiV)

XV)

N3roroBneHne nUPKOHUEBBIX TPYO.

HupkoHUEeRRIC TPYORI 03HAYAIOT TPYOBI, OMKUCAHNUE KOTOPBIX MPUBEIEHO B pa3zerne 1.6
[Tpunoxenus I1.

[Tpon3BOACTBO WM MOBBIIICHUE KAUY€CTBA TSXKEION BOJbI WIIN ACHTEPUS.

Tsxenad rona Uou JeHTepUil 03HAYAIOT AeHTepuil, TSKeIylo Boay (OKcUa neiTepus)

u mboe IIpyroe COeAMHEHHE ACUTEepHs, B KOTOPOM OTHOIICHHE YHCIAa aTOMOB
JEeUTepusl K Yuciy aToMOB Bogopoja npesbimaet 1:5000.

Nsrorosnenue rpadura saepHON YUCTOTHI.

padwut anepHON YUCTOTERI 03HAYAET rPA(UT, YpOBEHb YUCTOTHI KOTOPOIO BBIIIE, YEM

. 3
5 MIWIJTMOHHBIX YacTell OOpHOro SKBUBAJIEHTA, a INIOTHOCTH MpeBbimaet 1,50 r/cm’.

N3rorosneHne KOHTEHHEPOB I 00JIy4EHHOTO TOTLTUBA.

Konrelinep nnsg oOIYYEHHOrO TOINIHMBA O3HAYAET €MKOCTh HJISi MEPEBO3KH W/HUIU

XpaHeHus: OOJy4EeHHOTO TOIUIMBA, OOECMEUYMBAIOIIYI0 XHUMHYECKYIO, TEIJIOBYIO H
paauanMoOHHYIO 3allUTy, a TaKKe OTBOJ TeIIa paclajga BO BpeMs MepeMelieHusl,
MEPEBO3KU U XPAHEHHUS.

N3roroBieHne peakTOPHBIX YIPABISIOMINX CTEPKHEH.

PeakTopHEIe YIPARNSIOIIME CTEPXKHHM O3HAYAIOT CTEPKHH, OIMUCAHHWE KOTOPBIX

npuBeaeHo B pasnene 1.4 [Tpunoxenus I1.

NzroroBneHune 6€30MacHBIX C TOUYKHU 3PSHHSI KPUTUYHOCTU OAKOB M PE3EPBYaPOB.

BezonacHrle ¢ TQUKM 3pEHUS KPUTUYHOCTA OAKM M PEIEPRYAPRI O3HAYAIOT Te

MPEIMETHI, ONTMCAHNE KOTOPBIX MPUBEAEHO B pa3aenax 3.2 u 3.4 [Ipunoxenus II.

H3srorosienne Manma JJIA pY6KI/I O6J'Iy‘leHHI>IX TOIINIMBHBIX 3JICMCHTOB.

MammHel 108 pyoku 00Iy4eHHRIX TONIURHRIX ANIEMEHTOR 03HAYal0T 000pYIOBaHUE,

onMcaHue KOToporo npuseaeHo B pasaene 3.1 [punoxenus II.
CoopyxeHue ropsunx Kamep.

LCopsyre kaMephl 03HAYAIOT KaMepy WIIH COSAMHEHHBIE MEXTy COO0H KaMephl 00LTUM
o0beMOM HE MeHee 6M3, CHA0O)XCHHBIC 3AIUTOW, PAaBHOW WM TPEBBIIAIONIEH
skBuBaieHT (0,5 M OeTOHa IJIOTHOCTHIO 3,2 r/eM’ wim 0ojee, YKOMIUIEKTOBAaHHBIC
o0opyoBaHMEM Jisi MPOBEIEHUS OINepaluil ¢ HCHOJIb30BaHUEM AMCTAHIMOHHOIO
yIpaBICHUS.



IMPUJIOXXEHUE 11

[NEPEYEHDb COT'JTACOBAHHOI'O OBOPYIOBAHUA U HEAJAEPHOI'O

MATEPUAIJIA JIS1I OTYHETHOCTH Ob SKCIIOPTE U UMIIOPTE B COOTBETCTBUU

1.1.

1.2

CO CTATBEM 2.a.ix)

PeakTopsbl 1 peakTopHOE 000py0BaHME
KomnuiekTHbIe siiepHbIe peakTOPbI

SlnepHple peakTophl, CHOCOOHBIE paboTaTh B PEKUME KOHTPOIUPYEMOM
CaMONOIJICP)KUBAIOIIEHCSA LIETTHOW pEeakIUu JACJIEHUs, MCKIIoYasi pPeakTopbl
HYJIEBOH MOIIHOCTH, KOTOPBIC OMPENEISIOTCS KaK pPEaKTOphl C IMPOEKTHBIM
MaKCUuMaJIbHBIM ypOBHeM HpOI/IBBOI[CTBa HJIYTOHI/I}I, HC HpeBbIH_IaIOH_II/IM
100 rpamMOB B rof.

[MTOACHUTEJIbBHOE 3AMEYAHUNE

"SAnepHbIil peakTop" B OCHOBHOM BKJIFOYAET Y3J1bl, HAXOJAIIKUECS BHYTPHU KOpIlyca

peaKTopa WK HEeMOCPEICTBEHHO MPUMBIKAIOIINE K HEMY, 000pyI0BaHue, KOTOPOe
KOHTPOJIHMPYET YPOBEHb MOIIHOCTH B aKTUBHOW 30HE, U KOMIIOHEHTBHI, KOTOPbIE
OOBIYHO COJIEPIKAT TEIUIOHOCUTENb MEPBOrO0 KOHTYpAa aKTUBHOM 30HBI peakTopa,
WM BCTYMAIOT C HUM B HEMOCPEACTBEHHBIN KOHTAKT UM YIIPABIIAIOT UM.

He mpenmnonaraercs UCKIIOYEHHE PEAKTOPOB, KOTOpbIE HaAJeXKalluM 00pa3oM
MOrId Obl TOABEPTHYTHCS MOAM(DUKALMU JJIs1 MPOU3BOJACTBA 3HAUUTEIHHO
Oompiiero konumdectBa, deM 100 rpamMMoB TUTyTOHHMS B TOfA.  PeakTopsl,
IIpeHa3HAYEHHBIEC AJI JJIUTENIbHOM SKCITyaTalMd Ha 3HAYUTEIbHBIX YPOBHAX
MOIIIHOCTH, HE3aBUCUMO OT CTEIEHU MX BO3MOYKHOCTEN MPOU3BOJCTBA IUIYTOHUS,
HE paccMaTpUBAIOTCS KaK "peakTopbl HyJIEBOM MOLIHOCTH".

PeaKTOPHBIe KopIyca BbBICOKOI'O JaBJICHUSA

Mertamnyeckue Kopmyca B cOOpe MM HMX OCHOBHBIE YAacTH 3aBOJICKOTO
W3TOTOBJICHUS, KOTOpbIE CIEHUANbHO MpeJHa3HAYEHbl WJIM IMOJTOTOBIICHBI IS
pa3MeUIeHNs B HUX aKTUBHOM 30HBI SIEPHBIX PEAKTOPOB, KAK OHU OIPEICIICHBI B
nynkre 1.1. Bblme, W crnocoOHble BbIAEPKUBaTH pabouee JaBlEeHUE
TEIJIOHOCUTES TIEPBOTO KOHTYPA.



1.3.

1.4.

[MTOACHUTEJIbBHOE 3AMEYAHUNE

Bepxnsst muimra KopIlyca BBICOKOTO JaBJICEHHS PEaKTOpa OXBaThIBAETCS
MyHKTOM 1.2 Kak OCHOBHasi, 3aBOJCKOIO U3TOTOBJICHHMS], YACTh KOPITyCa BHICOKOTO
JaBJICHUS.

BHyTpenHune gactu peakropa (Hanpumep, HOAJICPKUBAIOIINE KOJIOHHBI U TUIUTHI
aKTUBHOM 30HBI M JPYTrUe BHYTPEHHUE YAaCTH KOPITyca, HAIIPABISAIOUINE TPYOBI 115t
PETYINPYIONINX CTEP’KHEH, TEIUIOBBIC AKPAHbI, MIEPErOPOIKH, TPYOHBIE PEUIETKU
aKTUBHOM 30HBI, MjacTUHBl Judp¢y3opa U T.O.) OOBIYHO MOCTABIAIOTCS
MOCTAaBIIMKOM PpEaKTopa. B HEKOTOPHIX Cllydasx OIpeesicHHbIe BHYTPEHHHE
ONOpHBIE KOMIIOHEHTHI BKJIIOYAIOTCS B HW3TOTOBJIEHHE KOPIIyca BBICOKOTO
AaBJICHUS. OTH TIPEIMETHI SBISIOTCA JOCTATOYHO BAKHBIMH C TOYKH 3PEHUS
0€30MaCHOCTH M HAJEKHOCTH HKCIUTyaTallid PEakTOpoB (M CIIEAOBATENbHO, C
TOYKH 3PEHUS TapaHTHHUHBIX OO0S3aTENbCTB M OTBETCTBEHHOCTH ITOCTABIIMKA
peakTopa), 4YToObl UX MOCTaBKa BHE PAaMOK OCHOBHOI'O COTJIALICHHUS O IOCTaBKE
CaMOTO peakTopa He cTaja Obl OOBIYHON MpakTHKOH. I[lodToMy, XOTS OTAEIbHAS
MOCTaBKa 3THX YHUKAJBHBIX, CHEIMAIBHO MPEeIHA3HAUYCHHBIX U ITOATOTOBICHHBIX,
BOXHBIX, KPYMHBIX M JOPOTOCTOSAIIMX IPEAMETOB He 00sS3aTeIbHO OyaeT
paccMaTpuBaThCs KakK BbIIAaiomias u3 cdepbl HWHTEPECOB, TaKOM crocod
MOCTaBKH CUNUTAETCSI MAIIOBEPOSTHBIM.

MamuHbI 1J151 3arpy3KH U BBITPY3KH P€aKTOPHOI0 TOIJIMBA

ManunynsropHoe  o0opynoBaHHE, CIEUHUAIbHO  MIpEJHA3HAYEHHOE WU
MOATOTOBJICHHOE JJIsl 3arPY3KH WJIM U3BJICUECHHUS TOIUIUBA U3 SIIEPHBIX PEaKTOPOB,
KaK OHHU ompezesieHbl B MyHKTe 1.1. BbIlIe, KOTOpOE MOXKET HCIOJIB30BaThCH,
KOTJIa PEeaKTOp HaXOAWTCS IOJ Harpy3kod, wiId oO0JalaeT TEXHUYSCKUMU
BO3MOXXHOCTSIMU  JUIsl TOYHOTO TMO3UIMOHMPOBAHUS WJIM OpPUEHTHUPOBAHUS,
MO3BOJISIFOIIIMMH TIPOBOJUTH HA OCTAHOBJICHHOM PEaKTOPE CIOXHBIE PabOTHI IO
neperpy3ke TOIUIMBA, MPU KOTOPHIX OOBIYHO HEBO3MOXKHBI HEMOCPEICTBEHHOE

HaOJI0CHNE WK TIPSIMON JOCTYI K TOIUIUBY.
PeakTopHbIe ynpaBJsilOIIHe CTEPKHH

CrepkHM, cCIEHUaNbHO IpPEAHA3HAUYEHHBIE WM  INOATOTOBJIEHHBIE A
YIIPaBJIEHUS] CKOPOCTBIO PEAKIMM B SJAEPHBIX PEAKTOPAX, KAK OHHU ONpPE/EIICHbI B
nmyHkTe 1.1. Bbie.

[NOACHUTEJIBHOE 3AMEYAHUE

Croza e BKJIIOYaroTCs, IOMUMO YacTH, MOIJIOMIAOLIEN HEUTPOHBI, €€ ONOPHBIE
Y TMOIBECHBIE KOHCTPYKLIMH, €CIIA OCTaBKa MPOU3BOJUTCS PA3/AEIbHO.



1.5.

1.6.

1.7.

2.1.

PeakTopHble TPYObI BHICOKOIO JaBJICHUS

TpyObl, KOTOpBIE CHIEMUATBLHO MpPEIHA3HAYCHBI WM IOATOTOBIEHBI IS
pa3MenieHus] B HUX TOIUTUBHBIX 3JIEMEHTOB M TEIUIOHOCHUTENS MIEPBOTO KOHTYpPa B
peakTopax, Kak OHHM ONpeiesieHbl B myHKTe 1.1. BbIIE, pu paboyeM TaBJICHUH,
npesimaromiem 5,1 MIla (740 ¢yHT/KB. q10¥iM).

IlnpkoHuneBbie TPYObI

TpyOsl mim cOopku TpyO M3 METAJUIMYECKOTO IIMPKOHHS WM €ro CIUIaBOB, IO
Becy mnpeBbimaromue 500 Kr B TedeHue Jr000ro 12-MecsuHoro nepuoja, KOTopbie
CIEUUANbHO TMpeIHa3HAuYeHbl WJIM TOATOTOBJIEHBI JJS HCHOJIb30BaHHUA B
peakTopax, Kak OHU ONpe/eIeHB! B IMMyHKTe 1.1. BBIIIE, U B KOTOPHIX OTHOLICHHE
1o Becy raHus K UPKOHHIO MeHbIIe yeM 1:500.

Hacocsl nepBoro KOHTypa TenJIOHOCHTeJIsI

Hacocel, cnenuanbHO — NpeAHAa3sHAuYE€HHblE WM  HOATOTOBJIEHHBIE  JUIA
HNOJICP)KaHUS  LUPKYSIMMKM  TEIUIOHOCUTENE IEpPBOr0  KOHTYpa  SIAEPHBIX
pEeaKToOpoB, KaK OHM ONPEEIIECHbI B yHKTE 1.1. BhIIIIE.

[NOACHUTEJIBHOE 3AMEYAHUE

CHCI_[I/IEUIBHO NpCeAHA3HAYCHHBIC UJIM MMOATOTOBJICHHBIC HACOCHI MOT'YT BKJIFOUATH
CJIOXKHBIC, VYIUIOTHCHHBIC HWJIWM MHOI'OKPATHO YIUIOTHCHHBLIC CHCTEMBI JJIA
ONpeaoTBpaAIlICHUA YTCUKHU TCINIOHOCHUTCIIA TICPBOTO KOHTYypad, TI'CPMCTUYHLIC
HacoCbl M HACOChlI C CHCTEMaMH I/IHepHI/IaJ'II)HOI\/'1 MacCcChI. 3T0 OMMpCACIICHUC
KacacTtCd HACOCOB, ATTCCTOBAHHLIX II0 KJIACCY NC-1 wuam >KBUBaJICHTHBIM

CTaH/apTaM.
HesinepHubie MaTepuaJbl 1Jis1 peaKTOPOB
JeiiTepuii u TszKeas1 BOAA

Hevitepuii, Tspkenas Boja (OKHUCH JAciTepusi) W Jt000€ JpYyroe COCTUHEHUE
nenTepusi, B KOTOPOM OTHOILIECHUE JEHUTEepHsi K aroMaM BOJOpOJAA IMPEBHIIIACT
1:5000, npenHa3HavyeHHBIE [JI1 UCIOJIb30BAHUS B SIAECPHBIX PEAKTOpax, KaK OHHU
onpe/eaeHbl B MyHKTe 1.1. BbIle, B KOJIMUECTBAX, MpeBbIimaronmx 200 Kr aToMOB
neuTepuss A JT000M  OHOM  CTpaHBI-TIONydaTedss B TEUEHHE JHO00TO
12-MecsauHOTO TIEpHOIa.
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SinepHo-yucThIi rpaduT

I'padur, wmeronuii CcTEMeHb YWUCTOTHI BBINIE S-MUJUTMOHHBIX ~ OOPHOTO
JKBMBAIICHTA, ¢ ILUIOTHOCTBIO Goubuie ueM 1,50 r/em’, IpeIHAa3HAYEHHBIA I
UCIIOJIb30BaHUS B SIZICPHBIX pEaKTOpax, Kak OHM OIpeieeHbl B MyHKTe 1.1 Bblie,
B KOJIMYECTBAX, MPEBBIIIAIOIINX 3x10* kr (30 merpuueckux TOHH) I JIIO0OM

OJIHOW CTPaHBI-TIOTYYaTelis B TeUEHUE JTF000T0 12-MecIIHOro nepuo/a.
[TPUMEYAHUE

Jlng ueneil SKCIOPTHOrO KOHTPOJISI MPABUTENBCTBO OINpEAeNsieT, OyayT Ju
SKCIOPTHBIE MAPTUU COOTBETCTBYIOIIETO BBINIEYKa3aHHBIM XapaKTEPUCTUKAM
rpaduTta UCIOIB30BaTHCS B SACPHBIX PEAKTOpaXx.

YcraHoBkU Ui mepepadOTKU O0JIy4eHHbIX TOIUIMBHBIX 3JJIEMEHTOB U
o0opyaoBaHHe, CHeHHAJBLHO TpeJIHA3HAYEHHOEe MM TOArOTOBJIEHHOE JIfl
3TOro

BBOJHOE 3AMEYAHUNE

[Ipu mnepepaboTke OOJYYEHHOTO SACPHOTO TOIUIMBA TUIYTOHMM W ypaH
OTJETSAIOTCS OT BHICOKOAKTHBHBIX MPOAYKTOB JIEICHUS U APYTHX TPAHCYPAHOBBIX
aJIeMeHTOB.  J[si Takoro pasieneHusi MOTYT WCIIONIB30BAThCS Pa3IHYHBIC
TeXHOJIOTH4Yeckue mporecchl. OaHako co BpemeHeM mnporecc "[lypekc" cran
HanOollee PACHpPOCTPAHEHHBIM M TPUEMIIEMBIM.  DTOT TIPOIECC BKIIOYAET
pacTBOpeHHe OOJY4YeHHOrO SJEpHOr0 TOIUIMBAa B A30THOM KHCIOTE C
MOCTICIYIONIMM  BBIJCIICHHEM ypaHa, IUIYTOHHS W TPOAYKTOB  JICICHUS
HKCTPAKLUEl pacTBOpUTENIEM € TOMOIIbI0 TpUOyTWiIdochaTa B OpraHMYECKOM
paz0aBurerne.

TexHonornueckne MpoLecChl Ha pa3IMYHbIX ycTaHOBKax Tuma "[lypekc"
AQHAJIOTHYHBI U BKJIIOYAIOT: HW3MENbYCHHE OOJIyYEHHBIX TOIUIMBHBIX 3JI€MEHTOB,
pacTBOpeHHE  TOIUIMBA,  JKCTPAKIMIO  pPAacCTBOPUTEIEM U XpaHEHHE
TEXHOJIOTUYECKON JKUIAKOCTH.  MOXKET HMeThCS Takke OOOpYHZOBaHHE IS
TEIUIOBOM JEHUTpAllMM HUTpaTa ypaHa, KOHBEPCUU HUTpATa IUITyTOHUS B OKHUCH
WIA METaJUl, a TaKXkKe Uil 00pabOTKU KUIKUX OTXOJIOB, COJEPKAIUX MPOTYKTHI
JeJIeHUs, 10 TOJdy4eHHs! (OpMbl, MPUTOTHON AJIsi MPOJOJIKUTENIBHOTO XpaHEHUs
win 3axopoHeHust. OJIHaKO KOHKPETHBIE THUIbI U KOH(UTypanus 000pya0BaHHUS,
BBITMIOJHSIONIETO ATH (YHKIMH, MOTYT Pa3iMyaThCsl HA Pa3IMYHBIX YCTaHOBKAX
tuna "[lypekc" MO HECKOJBKMM IpPUYMHAM, BKJIIOYAs THUIBl M KOJUYECTBO
OOJlydUeHHOTO  SJIEPHOTO  TOIUIMBA,  TOJUISKAIIEr0o  mepepadoTKe, |

npezlnonaraeMHﬁ nmponecc OCAXKIACHHUA U3BJIICKACMBIX MATCPUAJTIOB, a4 TaKKE
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MPUHIUIIBL  OOecTieueHus] 0€30MacHOCTH M TEXHHYECKOTOo O0OCITy>KUBaHUS,
NpUCYIIHE KOHCTPYKLUHU TaHHONH OOCTaHOBKH.

"VcraHoBKa Ui NepepabdOTKU OOJy4eHHBIX TOIUIMBHBIX 3J€MEHTOB' BKIIIOYAET
000pyZ0OBaHNE U KOMIOHEHTHI, KOTOPbIE OOBIYHO HAaXOAATCS B IPSIMOM KOHTAKTe
¢ OOJIy4YEeHHBIM TOIUIMBOM M OCHOBHBIMH TE€XHOJIOTHUYECKHMHU MMOTOKAMH SAEPHOTO

MaTepuasa 1 MpoayKTOB JEJIEHUs, U HETIOCPEICTBEHHO YIPABJISIOT UMH.

OTH TpoIecChl, BKIIOYAs IOJHBIE CUCTEMBI JUISi KOHBEPCHUH IUTYTOHHS H
MIPOU3BOJICTBA METAJUIMYECKOTO TUIYTOHHS, MOTYT OBITh MJACHTU(DUIIUPOBAHBI 11O
MepaMm, TPUHAMAeMbIM JIIs TMPEIOTBPAIICHUS OMACHOCTEH B  CBSI3U  C
KPUTUYHOCTBIO (HApUMep, MEpaMH, CBS3aHHBIMU C T€OMETpHei), o0yueHueM
(HanmpuMep, MyTeM 3alIuThl OT 00JyUEHHS ) 1 TOKCUYHOCTBIO (HApUMep, MEpaMu
10 YA€P>KaHUIO).

[Ipenmersl oOopynoBaHMs, Ha KOTOpBIE, KaK CUYMTACTCSA, PACHPOCTPAHAETCS
3HayeHue (paspl "m 000pynOBaHME, CHIEUUAIBHO NPEAHA3HAYEHHOE WIN
MOJTrOTOBJICHHOE" sl TepepaldOTKu OOJMyYeHHBIX TOIUIMBHBIX 3JEMEHTOB,
BKJIIOYAIOT:

MamuHbI 11 pyOKH 00/1y4eHHBIX TOIJIMBHBIX 3JIEMEHTOB
BBOJJHOE 3AMEYAHUE

D10 00OpynOBaHUE HUCHOJIB3YeTCs ISl BCKPHITUS OOOJOYKHU TOIUIMBA C LIEJBIO
MOCTIeIYIOLIET0 PacTBOPEHUs 00Iy4eHHOro siepHoro Marepuaia. Kak mpaswuio,
UCIOJIb3YIOTCSl CIIELIMATIBHO TpeIHa3HauYeHHbIe, CKOHCTPYUPOBAHHbIE ISl PYOKHU
MeTajula YCTPOMCTBA, XOTSI MOXKET HCIIOJNb30BaThCsl M 0ojiee COBEPIICHHOE
o0opyioBaHUE, HAITPUMED JIa3ephbl.

JlucTaHMOHHO ympaBisieMoe 000pyAOBaHUE, CIEUUAIbHO IpeIHa3HAuYEHHOE
WJIH TIOATOTOBIIEHHOE IS MCIIOJIb30BAHMSI HAa YCTAHOBKE TI0 MepepaboTKe, Kak OHa
onpejesieHa BBIIIE, ISl PE3KH, PYOKM WM Hape3Kh COOpPOK, IMYyYKOB WIIH
CTepXKHEH 00Iy4eHHOTO SIIEPHOTO TOTLIMBA.

JAucconbBepbl

BBOJIHOE 3AMEYAHUME

B nucconbBepsl 00BIYHO MOCTYMAET W3MENbUEHHOE OoTpadoTaBlee TOIMIUBO. B
TUX O0€30MacHbBIX C TOYKH 3pEHMs] KPUTUYHOCTH pe3epByapax OOJydEeHHBIH
SACPHBIA MaTepHaj pacTBOPSAETCS B a30THOM KHUCIIOTE, M OCTAIOIIMEcs 0Ope3Ku
000J1049€K BBIBOAATCS] U3 TEXHOJIOIMUYECKOIO IOTOKA.
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34.

bezonacHble ¢ TOYKM 3pEHUS] KPUTHYHOCTU pe3epBYaphl (HampuMmep, Mayoro
IUaMeTpa, KOJIbLIEBBIE WM  IPSMOYIOJbHBIE PE3EpBYyapbl), CHELUAIBHO
IIPEIHA3HAYECHHBIC WIM MOATOTOBICHHBIC JJIS MCIOJIb30BaHUSA HA YCTAaHOBKE II0
nepepaboTKe, Kak OHHM OINpEAETCHbl BBINIE, IS PAcTBOPEHHUS OOIYy4EeHHOTO
AIEPHOTO  TOIUIMBA,  KOTOpbIE  CIOCOOHBI  BBIAEPKHMBATH  TOPSAUYIO,
BBICOKOKOPPO3UOHHYIO JKHJIKOCTh M MOTYT JHWCTAHLMOHHO 3arpyXkarbcs |
TEXHUYECKH O0CITYyKUBATHCSL.

IKCTPAKTOPHI U 000pPY/I0BaHKE 1JISl IKCTPAKIHH PACTBOPHUTEIEM
BBOJHOE 3AMEUYAHUE

B 9KCTpakTOpBI C pacTBOPHUTENIEM MOCTYIIAET KaK PAcTBOP OOIYUYCHHOTO TOIIIMBA
U3 JMCCONIBBEPOB, TaK W OPTraHUYECKUH pacTBOp, C IOMOUIbIO KOTOPOTO
pa3neNAoTCs ypaH, IUTyTOHHMM W TpORyKThl neneHus. OOopymoBanue mist
HKCTPAKLUU PACTBOPHUTEIEM OOBIYHO KOHCTPYUPYETCS TaKUM OOpa3oM, UYTOOBI
OHO Y/IOBJICTBOPSUIO KECTKUM OSKCIUTyaTallHOHHBIM TPeOOBaHMSAM, TaKHM, Kak
JUTUTENBHBIA  CPOK  CIYKObl 0€3 TEeXHMYECKOro OOCTYy)KMBaHUS WM JIeTKas
3aMEHSEMOCTb, IPOCTOTa B HKCIUTyaTallMM W YIPABICHWHU, a TaKKe T'MOKOCThH B

OTHOIICHWU U3MCHCHUA MapaMCTPOB IIPOIICCCa.

CHCI_[I/IEUIBHO NnpeaAHa3HAUYCHHBIC 1501058 IIOATOTOBJICHHBIC 9KCTPAKTOPLI C
pacTBOpuUTeNieM, TaKue, Kak HacaJo4yHble WIM IyJIbCAllUOHHBIE KOJOHHBI,
CMECHUTEIHHO-OTCTOUHEIC arnmapartbl UJIN L[GHTpO6e)KHBIe KOHTAKTHBIC alliapaThbl
JUIs WCTIOJIb30BaHUS Ha YCTaHOBKE IO 00paboTKe OOJy4eHHOTO TOIUIHBA.
DKCTPAaKTOPbI C PACTBOPHUTEIEM IOJKHBI OBITh YCTOMYMBBI K KOPPO3ZHMOHHOMY
BO3JICUCTBUIO a30THOW KHUCJIOTBI.  DKCTPAKTOPHl C PAaCTBOPHUTEIEM OOBIYHO
M3rOTaBJIMBAIOTCS C COOJIIOICHMEM YPE3BbIUaiiHO BEICOKMX TpeOOBaHUHN (BKIIOYAst
MPUMEHEHHUE CIeUUaIbHBIX METOJOB CBapKW, WHCHEKLIUH, obecriedeHne u
KOHTPOJIb KAauecTBA) W3 MAJIOYTJIEPOJUCTHIX HEPIKABEIOIIUX CTalel, THUTaHa,

MUPKOHUSA W APYIrUX BBICOKOKAUYCCTBCHHBIX MaTCpHaIOB.

XuMHYecKHe pe3epByapbl 1JIsl BbIAEPKUBAHUS U XPAHEeHHS
BBOJHOE 3AMEYAHUE

Ha »aTame 9KCTpakiuk  pacTBOpPHUTENEM  O0pa3yroTCs TPH  OCHOBHBIX
TEXHOJIOTHYECCKUX IIOTOKAa XKUAKOCTH. PesepByapr IJIL BBIACPIKUBAHUA HIIN
XpaHEHUsI HCIOJB3YIOTCS B JaibHeilmeidi o0paboTke BceX TpeX IMOTOKOB
CJIETYIOIIUM 00pa3oM:

a)  pacTBOp YHUCTOrO a30THOKMCIIOTO YpaHa KOHLEHTPHUPYETCS BbIapUBaHUEM
U TPOUCXOIUT MpOLecC ACHUTPALUU, IIe€ OH IpPEBpalllaeTcs B OKCHJ ypaHa.



3.5.

9ToT OKCH A ITOBTOPHO HUCIIOJB3YETCA B AACPHOM TOIIJIMBHOM HHUKIIC,

b)  pacTBOp BBHICOKOAKTUBHBIX MPOIYKTOB JCICHHS OOBIYHO KOHIIEHTPUPYETCS
BbIIIADUBAHUEM M XPaHUTCS B BUJE KOHLIEHTPUPOBAHHOM MXUAKOCTU. OTOT
KOHIICHTPAT MOJKET BIOCJIEACTBHHM TPOWUTH  BBIIAPUBAHUE WU  OBITH
npeoOpa3oBaH B GOpMy, IPUTOTHYIO JJIsI XPAHEHUS HITH 3aXOPOHEHHUS;

C)  pacTBOp YMCTOIO HUTpaTa IIyTOHHS KOHLEHTPUPYETCS M XPaHUTCS 0
MOCTYIUICHUS Ha JaJbHEHIIME JTalbl TEXHOJOTHYECKOTO TIpoIliecca. B
YaCTHOCTH, PE3€pBYaphl I BEIACPKUBAHUA WIM XPAaHEHUS PACTBOPOB ILTYTOHUS
KOHCTPYHUPYIOTCSI TAKUM 00pa30oM, 4TOOBI N30€XKaTh CBA3aHHBIX ¢ KPUTHYHOCTHIO
npo0seM, BOSHUKAIOIIUX B PE3yJIbTaTe U3MEHEHUH B KOHLEHTPAIMH WK (opme
JTAHHOTO TTOTOKA.

CrenuanbHO TpeJHAa3HAYCHHBIC WM MOJITOTOBICHHBIE pe3epByapbl LIS
BBIACPIKMBAHWA WM XpaHCHHUA JIA HCIIOJIb30BAHWSA HaA YCTAHOBKC II0
nepepaboTke OOJyUYEeHHOTO TOIUIMBA. Pe3epByapbl U BBIICPKUBAHHS HWITH
XpaHEHHs JOJDKHBI ObITh YCTOWYMBBI K KOPPO3HMOHHOMY BO3JIEHCTBHIO a30THOM
KHCJIOTHI. PesepByapel Ui BBIIEp)KUBAHWS WM XPaHEHUS  OOBIYHO
M3TOTABIMBAIOTCSA M3 TAKMX MATEPHAIIOB, KaK MAJIOYTJIEPOTUCTHIC HEPIKABEIOIINE
CTall¥, TUTAaH WJIM IUPKOHUH WM APYrHe BBHICOKOKAYECTBCHHBIC MAaTEpUAIIbI.
PesepByaphl a5 BBIIEPKUBAHUS WM XPAaHEHHUS MOTYT OBITh CKOHCTPYHPOBAHbI
TakUM 00pa3oM, YTOOBl WX OKCIUIyaTalusi M TEXHUYECKOE OOCTYKHBaHUE
MPpOU3BOAWINCH AUCTAHIUOHHO, W MOI'YyT HMMCTH CJICAYIOIIHC OC06CHHOCTI/I C
TOYKHU 3PCHUS KOHTPOJIS 32 SIEPHOW KPUTHYHOCTHIO:

1) OOpHBIN SKBHBAJICHT CTCHOK WM BHYTPEHHHMX KOHCTPYKIIMH paBEH IO
MeHblIei Mepe 2%, 1160

2) LWIMHIPUYECKUE pE3EpByapbl MMEIOT MaKCHUMAJbHBIM guamerp 175 Mm
(7 mrotimoB), 1160

3) NPSMOYTOJbHBIA WM  KOJIBLIEBOM pe3epByap HMEET MAaKCUMAIIbHYIO
mupuny 75 mm (3 mroiima).

Cucrema KOHBEPCHHM HUTPATA IJIYTOHHS B OKCH/L
BBO/IHOE 3AMEUYAHUE

Ha GonpmmHCTBE yCTaHOBOK 1O MEepepadO0TKe STOT KOHEUHBIN MPOIECC BKIIOYACT
KOHBEPCHIO pPAacTBOpa HUTpaTa IUTYyTOHUS B JBYOKHUCh IUIyTOHHMsS. B uucnio
OCHOBHBIX OMEpALMil 3TOro IMpolecca BXOJAT: XPaHEHHE U KOPPEKTUPOBKA
HCXOJHOTO TEXHOJIOTMYECKOT0 MaTepuaia, OCaXJIECHUE U pa3fielieHue TBEpIOM U
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KUAKOW ¢a3pl, NpoKaTuBaHUE, oOpalleHne ¢ MPOJYKTOM, BEHTUIISALUSA,
oOpaleHre ¢ OTX0JaMH U YIIPABICHUE POIIECCOM.

3aMKHYTBIC CUCTEMBI, CIICIIUATBHO MpeTHA3HAYCHHBIC WU MOATOTOBIEHHBIC IS
KOHBEPCHH HUTpPATa TUTYTOHHUS B OKCHJ[ IUTyTOHHS, B YaCTHOCTH, 00OPYIOBaHHBIC
TakuM 00pa3oM, 4TOOBI M30€XKATh JOCTHIKEHUS KPUTHYHOCTU U PAAHAIIMOHHBIX

3¢ (exToB, a TakKe CBECTH K MUHUMYMY OIAaCHOCTH, CBSI3aHHBIE C TOKCHYHOCTHIO.

CucreMa KOHBEPCHH OKCH/AA INIYyTOHUS B MeTaJLI
BBOJHOE 3AMEYAHUE

DTOT MpoIECC, KOTOPHIA MOXKET OBITh CBSI3aH C YCTAaHOBKOHM MO TepepadoTke,
BKJIIIOYAaeT (TOPUPOBAHUE JIBYOKUCH TIUTYTOHHS, OOBIYHO C MPUMEHEHHEM
BBICOKOAKTHBHOTO (PTOpPHCTOrO BOAOPOAa, C LEIbI0 MoyyueHus Gropuaa
IJIyTOHUA, KOTOpBIfI BIIOCJIEACTBHUU BOCCTaHaBJIMNBACTCA C IIOMOIIIBIO
METAJIJIMYECKOT0 KaJbI[Usl BBICOKOM YHCTOTHI /0 TOJYYEHHS METAJUTMYECKOTO
IUTYTOHUS U (QTOpHIa KadbIMs B BHUJE NUIAKa. B YHCIO OCHOBHBIX OIEparuit
JAaHHOTO Tpoliecca BXOIAT:  (propupoBaHue (Hampumep, ¢ MIPUMEHEHHUEM
000pynoBaHUs, COAEPIKAIIETO OJAaropoAHBIE METAUIBI WM 3al[UIICHHOTO
MOKPBITUEM M3 HHUX), BOCCTAHOBJIEHHWE MeTajula (Hampumep, ¢ MPUMEHEHUEM
KepaMHYeCKHX TUTJIeH), BOCCTAHOBJICHHE IIUIaka, OOpalleHue C MPOIYKTOM,
BEHTUJISIIMS, 0OpalieHre ¢ 0TX0/IaMU U YIIPaBJIEHUE MPOIIECCOM.

3aMKHYTbIE CUCTEMBI, CIIEMAIbHO NIPEIHA3HAYEHHBIE WU MOJTOTOBJICHHBIE NS
MMPOM3BOJICTBA METAITMYECKOTO TIYTOHHUS, B YaCTHOCTH, 0OOPYIOBAHHBIE TaKHM
oOpa3oMm, YTOOBI W30€XKaTh OCTIKEHUS KPUTUYHOCTH U PAAUAIMOHHBIX

3¢ (eKToB, a TaK)Ke CBECTH K MUHUMYMY OIMIACHOCTH, CBSI3aHHBIE C TOKCUYHOCTBIO.

YcraHoBku AJIF U3TrOTOBJICHUSA TOIIVIMBHBIX 3JICMECHTOB

"VcTaHoBKa IS HM3TOTOBJIEHHUS — TOIUIMBHBIX — DJIEMEHTOB'"  BKIIIOYAET
o0opynoBaHue:

a) KOTOpPOC 00BIYHO HaxoguTCa B  HCHOCPCACTBCHHOM  KOHTAKTC C
TEXHOJIOTUYCCKUM IIOTOKOM AACPHOro marcepuajla HWIM HCEIOCPECACTBECHHO

o0OpabaTeIBaeT €ro, WK ke YIPaBIsSeT UM, WIIH,
b)  KOTOpOe repMeTH3UPYET SAECPHbII MaTepuall BHyTpU 000JIOUYKH.

YcraHoBkH IS pa3je/ieHUsi M30TONOB ypaHa M 00Opyd0BaHHMe, KpoMe
AaHAJIMTHYECKUX  NPUOOPOB, CHENHAJIBLHO  MpPeJIHA3HAYEHHOEe  HJIH
MOAr0TOBJIEHHOE /IJIsl ITOT0

[IpenmeTsl 000OpymOBaHUS, Ha KOTOpbIE, KaK CUMTAETCS, PaCHpOCTpPaHsIETCS

8
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5.1.1.

3HaueHne (paswl "000pyIOBaHUE, KPOME aHATUTHYECKUX TMPHOOPOB, CIEIUATBEHO
NpeaAHa3HAaUYCHHOC WJIN HO,Z[I‘OTOBJ'IGHHOG" AJid pa3AaciiICHUd H30TOIIOB  ypaHa,
BKJIIOYAIOT B ce0s:

I'azoBble HeHTpUPYrH H  y3Jbl M  KOMIIOHEHTBI, CHEHHAJLHO
NnpeJHa3HAYeHHbIe MJIM MOArOTOBJEHHbIE JJsl HCHOJb30BAHUS B Tra30BbIX
neHrpudgyrax

BBOJHOE 3AMEYAHUWE

["azoBast meHTpudyra OOBIYHO COCTOMT W3 TOHKOCTEHHOTO(BIX) IUIUHIpPA(OB)
muamerpom oT 75 MM (3 mroiima) go 400 MM (16 mI0KMOB) ¢ BEpTHKAIBHON
LEHTPATBHON OCBIO, KOTOPHIi(€) moMemieH(bl) B BaKyyM U BpamaeTcs(roTcs) ¢
BBICOKOM OKpPYKHOM cKopocTbio nopsiaka 300 m/c unm Gonee. st mocTHKEHUs
00JIBIION CKOPOCTH KOHCTPYKIIMOHHBIE MaTepuaibl BpalaloIIUXCs KOMIIOHEHTOB
JOJDKHBI MMETh BBICOKOE 3HAUEHHE OTHOIIEHUS NMPOYHOCTH K IJIOTHOCTH, a
poTopHas cOoOpka M, CJeIOBaTelIbHO, OTAENIbHbIE €€ KOMIIOHEHTHI JOJIKHBI
M3TOTOBIISATBCSL C  BBICOKOM CTENEHBbIO TOYHOCTH, UTOOBI pazbamaHc ObuI
MUHUMaIbHBIM. B oTinume oT Apyrux UeHTpUdyr razomas HeHTpudyra s
oboraimieHust ypaHa HMeeT BHYTPM POTOPHOW Kamephl Bpaliarorytocs(uecs)
neperopoiky(u) B ¢opMe JUCKa U HETIOJABMIKHYIO CUCTEMY IOJa4d M OTBOJIA Ta3a
UF6, cocTodinyto 1o MeEHbLIEH Mepe U3 TPEX OTACNIbHBIX KAaHAJIOB, IBa W3
KOTOpPBIX COEOUHEHBl C JIOMATKaMH, OTXOIIIIMMHU OT OCH poTopa K
nepudepuiiHoil 4acTd pOTOPHOM Kamepbl. B BakyymMe HaXxoIUTCS Takxke pPsil
BaXHBIX HEBPAIIAIOIIMXCS JJIEMEHTOB, KOTOpbIE, XOTS U HMEIOT 0CO0YyIO
KOHCTPYKIIUIO, HE CJIOKHBI B U3TOTOBJICHUH U HE U3TOTOBIISIOTCS U3 YHUKAIBHBIX
MarepuanoB. LlenTpudyxHas ycraHOBKa, OJTHAKO, TPEOYET OOJBIIIOTO YHUCIIa ATUX
KOMIIOHEHTOB, TaK YTO MX KOJUYECTBO MOXET CIYXHTb Ba)XKHBIM HHIUKATOPOM
KOHEYHOT'O UCIOJIb30BaHUS.

Bpamarmmecsi KOMIIOHEHTBI
a)  IlomHble poTOpHBIE COOPKH:

ToHKOCTEHHBIE HMWIMHIAPHI WIH P COCAMHEHHBIX MEXIY COOOW TOHKOCTEHHBIX
[WIMHIIPOB, W3TOTOBIECHHBIX W3 OJHOTO WM OOJiee MaTepHalioB C BBICOKHM
3HaYEHHWEM  OTHOIICHHS  MPOYHOCTH K  IUJIOTHOCTH,  YKa3aHHbIX B
[TOACHUTEJIBHOM 3AMEYAHUWU « nactosimmemy paszaeny. CoeauHeHue
MAJIUHIAPOB MEXTY COOON OCYIIECTBIISACTCS IPH MOMOIIN THOKUX CHIIB(OHOB WITH
Koieln, omnucaHHeix B dactu S5.1.1. c¢) Hmke. CoOpaHHBI pPOTOpP HMEET
BHYTPCHHIOIO(ME) TIEPETOPOJKY(M) W KOHIIEBBIC Y3JIbI, OMUCAHHBIE B YaCTAX



5.1.1.d) u e) Hmxe. OgHako moyiHast cOOpPKa MOXKET OBITh TTOCTABJICHA 3aKa34YHKY B
YaCTUYHO COOPAHHOM BH/IE.

b)  Poropusbie TpyOHI:

CrenuanbHO NpeHa3HAYCHHbIEC WU MTOATOTOBICHHBIE TOHKOCTEHHbIE IUIUHAPHI
¢ TommuHOM creHku 12 mm (0,50 mroliMa) wim MeHee, JUaMeTpoM OT 75 MM
(3 motima) o 400 mm (16 aIOMMOB), M3TOTOBICHHBIC W3 OJHOIO MM Oojee
MaTepraioB, UMEIOIIKUX BHICOKOE 3HAUE€HHE OTHOLICHHS TPOYHOCTH K TUIOTHOCTH,
ykazanHbix B [IOSACHUTEJIBHOM 3AMEYAHWMU x Hacrositemy pazaeny.

c¢)  Konpua unm cunbQoHsI:

KomnoHeHTbl, crneuuanbHO NpeJHa3HAYCHHbIE WM IOJTOTOBJICHHBIC TS
CO3JIaHMsI MECTHOM OIOPBI Il POTOPHON TPYOB! MIIM COEMHEHUS PsJla POTOPHBIX
Tpy0. CunbdoHBl TpeAcTaBIsAIOT cO00M KOPOTKME LMIMHIPHI C TOJIIMHOM
crenkn 3 MM (0,125 mroiima) miam mMeHee, nuaMeTpoMm oT 75 MM (3 mroiima) 1o
400 mm (16 n0HMOB), UMEIOMIMX OJUH TOGP M HM3TOTOBJICHHBIE M3 OJHOTO W3
MaTepHaoB, UMEIOLIMX BBICOKOE 3HAUEHUE OTHOLIEHUS MPOYHOCTH K IUIOTHOCTH,
ykazanHbix B [IOSACHUTEJIBHOM 3AMEYAHWMU k nacrosimemy pa3aeny.

d) Ileperopoaku:

Komnonentst B ¢opme aucka auamerpom ot 75 mMm g0 400 mm (ot 3 1o
16 m10iiMOB), CHENWAIBHO TpPEIHA3HAYCHHBIC WJIM TIOJTOTOBJICHHBIE  JUIsSI
YCTQHOBKHM BHYTPH POTOPHOM TpyObl HEHTpU(YrH C LEIbI0 H30JIMPOBATH
BBIITYCKHYIO KaMepy OT TIJIaBHOM pa3/lelUTEIbHON KaMepbl U B HEKOTOPBIX
cilydasx s ynydmieHus —uMpkymsauuu  raza UF6  BHyTpu  IIaBHOM
pa3fenuTeabHOW KaMepbhl POTOPHOM TPyObl M W3TOTOBJIEHHBIE U3 OJIHOTO W3
MaTEpUajIoB, UMEIOIINUX BBICOKOE 3HAYEHNE OTHOLIEHUS TPOYHOCTHU K IUIOTHOCTH,
ykazanHbIX B [IOSACHUTEJIBHOM 3AMEYAHNMU k HacTosmemy paszaeny.

e) BepxHue/HWKHUE KPBIIIKHU:

Kommonentsr B ¢opme amcka auamerpoMm oT 75 mm (3 mrorima) mgo 400 mm
(16 aroiiMoB), cHenuagbHO NpPEAHA3HAYEHHBIE WJIM TOJTOTOBJICHHBIE TaKUM
00pa3zoM, 4TOOBI TOYHO COOTBETCTBOBATH THAMETPY KOHIIOB POTOPHOW TPYOBI M
onmarogaps stomy yaepxxkuatb UF6 BHYyTpH ee. DTH KOMIOHEHTHI UCTIOIb3YIOTCS
Ul TOrO, 4YTOOBI MOJJEpKUBaTh, yIEp>KUBAaTh WU COAEpPKaTb B cebe Kak
COCTaBHYIO 4acTh JJIEMEHTHI BEPXHErO TMOIIMITHUKA (BEPXHSS KPBIIIKA) WU
CIY)KUTh B  KayecTBe  HECylled  4YacTh  BpPALIAIOUIMXCA  DJIEMEHTOB
ANEKTPOJBHUTATENSI U DJIEMEHTOB HIDKHETO TMOJIIMITHUKA (HUKHSS KpBIIIKA), U

HU3TOTOBJIAOTCA K3 OJHOI'0 M3 MaTCepualioB, HMCIOMNIUX BBICOKOC 3HAYCHHC
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5.1.2.

OTHOIIEHUS TMPOYHOCTH K IUIOTHOCTH, YKa3zaHHbIX B I[IOSCHUTEJIBHOM
3AMEYAHWMU k nacrosimemy pa3ieiny.

[NOACHUTEJIBHOE 3AMEYAHUE

Jlns  Bpamaronmxcss KOMIIOHEHTOB HEHTPUQYT HCHOJIB3YIOTCS CIEAYIOIIHE
MaTepuaibl:

a)  MapTCHCUTHOCTApEIONIME CTalk, HWMEIONIMEe MAaKCHUMAaJbHBI Tpenen
MPOYHOCTH Ha pacTsbkenue 2,05 x 10° H/™ (300 000 ¢ynT/KB. HEOIM) WM
Ooitee;

b)  amOMUHUEBBIC CIUIABBI, UMCIOIINE MAaKCUMAIBHBIN MpeNes MPOYHOCTH Ha
9 2 .
pactsokenue 0,46 x 10° H/m™ (67 000 ¢byHT/KB. mroiim) uim 6oiee;

c) BOJIOKHUCTBIC (HUTEI0T00HBIC) MaTepUaIbl, MIPUTOAHBIE hilae:
UCITOJIb30BaHUSI B KOMITIO3UTHBIX CTPYKTYpax M UMEIOIINE 3HAYEHHUS YIEIbHOTO
Moayns ymnpyroctu 12,3 x 10°M wmam Gonee M MAKCHMAIBHOTO YIEIBHOTO
npeaena NpoyHocTu Ha pactsikeHue 0,3 x 10° wm Gonee ("yIenpHBIN MOIYIb
ynpyroctu" - 3to Moaysb FOHra B H/M’, nenenHsiii Ha YIEIbHBIA BEC B H/m’;
"MakCUMaJIbHBIA yIENbHBIM Mpenesl MNPOYHOCTH Ha pacTsKeHue" - 3To
MaKCUMaJIbHBIM IIpeAesl IPOYHOCTH HA pPACTSKCHUE B H/Mz, JICJICHHBIA Ha

. 3
ynensHbIN Bec B H/M™.

CraTnuyecKkne KOMIOHEHTDI

a) ITommUNHUKY ¢ MArHUTHOM OJIBECKOM

CrneunanbHO MpeaHa3HAUYECHHbIE WM MOATOTOBJIEHHBIE MOAIIUITHUKOBBIE Y3IIBL,
COCTOAIINE M3 KOJIBLIEBOTO MAarHuTa, MOABELICHHOTO B 000iiMe, cojiepikaiien
nemndupyronryto cpexy.  OOoiima wu3roraBinuBaercs u3 croiikoro k UFs
marepuana (cm. [IOACHUTEJIBHOE 3AMEYAHUE k pasneny 5.2.). Maraur
COCIUHSETCS C TOJNIOCHBIM HAKOHEYHUKOM WJIM  BTOPBIM  MarHuToM,
YCTAHOBJICHHBIM Ha BEPXHEH KpBIIIKE, ONMCaHHOM B pazaene 5.1.1. e). Maruur
MOKET UMeTh (OpMY KOJIbIIa C COOTHOIIEHHEM MEXAy BHEIIHUM U BHYTPEHHUM
JIMaMeTpaMu, MEHBIIUM WIM paBHbIM 1,6:1. Maruur Moxer umerb ¢opmy,
obecrieunBaroNyt0 HadaiabHyl nponumaemocts 0,15 T'm/m (120 000 emunwmIy
CI'C) unmu Oonee, WM OCTATOYHYIO HAMAarHUYEHHOCTH 98,5% wnm Oonee, uiam
POU3BEICHNE HWHAYKIMM Ha MaKCHUMAaJbHYI0 HANpsSHKEHHOCTh Toyid Oolee
80 KI[)K/M3 (107 I'c.D). Kpome 0OBIYHBIX CBOICTB Marepuaia, HEOOXOIUMBIM
IPEBapUTENbHBIM YCIOBUEM SIBIISIETCS OTPaHHMYEHUE OYEHb MaJIbIMU JOIyCKaMH

(menee 0,1 MM wmmm 0,004 groliMa), OTKJIOHCHHS MAarHUTHBIX OCEH OT
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TEOMETPUUECKUX OCe WM o0ecredeHne 0co00i TOMOTCHHOCTH MarepHaia
Mar”Hura.

b) Tommunuuku/neMidepsr:

CrneuuanbHO  TpeqHA3HAYCHHBIE WM  TMOJATOTOBJICHHBIE  MOAIIUITHUKH,
coJiepKalIne y3ell OCh/yINIOTHUTEILHOE KOJIbII0, CMOHTUPOBAHHBIN Ha Aemmdepe.
Ocp 00BIYHO TIpENCTaBISIET COOOM Ball U3 3aKAJICHHOW CTalu ¢ OJTHAM KOHIIOM B
dbopme mosycdepsl, W CO CPEeACTBaAaMH IOJCOCIUHEHHS K HIDKHEH KpBIIIKE,
onucaHHo# B pazzaene 5.1.1. e), Ha npyrom. Bai, onHako, MOXET OBITH COEAMHEH
C THAPOAVMHAMHUYECKMM moamunHukoM. Konbmo wumeer ¢opMy TabiIeTKH C
nonychepudeckum yriryOJeHHEeM Ha OJHOW IMOBEPXHOCTH. OTH KOMIIOHEHTHI
4acTO MOCTABJISAIOTCS OTIAEIBHO OT Aemndepa.

¢)  MomnekynspHbIe HACOCHI:

CneuuanbHO  TOpeJHAa3HAYEHHbIE WM  MOJATOTOBJICHHBIE  IWJIMHIPBHL  C
BBHITOYCHHBIMU WJIM BBIJABICHHBIMH BHYTPH CIHUPAIBHBIMU KaHAaBKAMH U C
BBICBEPJICHHBIMU BHYTPH OTBEPCTUAMU.  THUIOBBIMU pa3MepaMu SIBISIFOTCS
cienyroue:  BHYTpeHHU pauamerp ot 75 MM (3 mroiima) go 400 mm
(16 nroiimoB), TonmmuHa cteHku 10 mMm (0,4 marotimMa) umu O6oJiee, C JJIMHON, PaBHOM
nuametpy win Oonbine. KaHaBku OOBIYHO MMEIOT MPSIMOYTOJILHOE TMOMEPEYHOE
cedenne u riayouny 2 mwm (0,08 mroiima) umum Goree.

d)  Craropsl ABUTATENCH:

CrenmanpHO TpeAHAa3HAYEHHblE MM IOJATOTOBJIEHHBIE CTAaTOPbl KOJIBLIEBOM
dopMBl AN BBICOKOCKOPOCTHBIX ~ MHOTO(A3HBIX  TMCTEPE3UCHBIX (WM
PEaKTUBHBIX) NIEKTPOABUraTeNei IEPEMEHHOr0 TOKa Ui CHHXPOHHOW paboThI B
ycI0BUX Bakyyma B quana3osne yactor 600-2000 I'q u B nuamna3oHe MOIIHOCTEN
50-1000 BA. Cratopsl cocToAT U3 MHOTO(]a3HBIX 0OMOTOK Ha MHOTOCIOHHOM
KENE3HOM CEpACYHHMKE C HU3KMMHU MOTEPSMH, COCTOSAIIEM M3 TOHKHX IUIACTHH,
00b19HO TommuHON 2,0 MM (0,08 mroiima) wim MeHee.

e) Kopmyca/mpueMuuku neHTpudyru

KoMITIOHEHTHI, cHenualibHO TpeAHa3HAYEHHBIE WM TIOJTOTOBIICHHBIE IS
pa3MmeleHusi B HUX COOpPKH POTOpPHOM TpyOwl razoBoi nentpudyru. Kopmyc
COCTOUT M3 JKECTKOTO IMUJIUHApPA C TOJIMHON cTeHku 10 30 mMm (1,2 mroiima) ¢
MPEIU3UOHHO O00paOOTaHHBIMHM KOHIIAMHU JJIsi YCTAHOBKH MOANIUITHUKOB U C
OJIHUM WJIM HECKOJbKUMH (raHmamu s MoHTaxka. (OOpaboTaHHBIE KOHIIBI
napajuieNbHBl APYT APYry U TMEPHEHANKYISIPHBI MPOJOIBLHON OCH LUIUHApPA B
npexaenax 0,05 rpamyca unu menee. Koprryc MOXeT Takke MpeacTaBisTh cOO0M
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5.2.

KOHCTPYKLMIO SYEHCTOrO THUIIA JUIS Pa3MELICHHsS B HEM HECKOJIIBKHUX POTOPHBIX
Tpy0. Kopmyca nszroraBimBaroTcs u3 Marepuanon, KoppozuecToikux Kk UFe, nmu
3alUINAIOTCS TOKPBITHEM U3 TAKUX MaTCPUAJIOB.

f)  JloBymku:

CrienuanbHO TpeaHa3HAUCHHBIC WM TOATOTOBJICHHBIE TPYOKHM BHYTPEHHHM
nuamerpom 1o 12 mm (0,5 mroiima) mist usBieuenus raza UFs u3 poTopHOH TpyOBI
no merony TpyOku IIuto (T.e. ¢ OTBepCTHEM, HAPABICHHBIM Ha KPYrOBOM MOTOK
raza B pOTOpPHOH TpyOe, K IpuUMepy, MOCPEACTBOM HM3rHda KOHIA paJuaibHO
PacoNOKEHHOUM TPYOKH), KOTOPhIE MOYKHO MPUKPEMUTH K IICHTPATHHON CUCTEME
U3BJICUCHMs Taza. TpyOKM W3rOTOBICHBI U3 MaTEPUAIIOB, KOPPO3HUECTOMKHX K

UF¢, niu 3a1HIIAI0TCA MOKPBITUEM U3 TAKUX MaTEPUAJIOB.

CrnennanbHO NpeAHA3HAYeHHbIe WM NMOATOTOBJICHHBIE BCIIOMOraTe/bHbIE
CHCTeMbl, 000pyJ10BaHHEe ¥ KOMIIOHEHTBHI [Jisi HCIOJb30BAHHA Ha
rasoneHTPU(yKHOI YCTAaHOBKE 110 000ralieHuIo

BBOJIHOE 3AMEYAHUE

BcnomorarenbHble cucTeMbl, 000pYA0BaHHE M KOMIIOHEHTHI Ta30LEHTPU(YKHOM
YCTaHOBKHA IO OOOTallleHUI0 TMPEACTaBISAIOT CO0OW CHCTEMBI YCTaHOBKH,
HeoOxonumble it nogaun UFe B meHTpudyru, 1uist CBA3HM OTAEIBHBIX HEHTPUQYT
MEXIy co00H ¢ 1enbi0 00pa30oBaHUs KaCKaJOB (MJIM CTYIEHEH), YTOOBI TOCTHYh
Oomnee BbICOKOrO oOorameHuss U u3Bnedb "mponykt" u "xBoctel" UFs u3
eHTpUQyT, a TaKxKe 000pyIOBaHKUE, HEOOXOIUMOE JIJIsi IPUBEJCHUS B JICHCTBUE
HeHTPUYTr WM Ui ynpaeieHus yctaHoBkoil. OObruHO UFe mucnapsercs u3
TBEPABIX BEIIECTB, IOMEIICHHBIX BHYTPH IOJIOTPEBAaEMbIX aBTOKJIABOB, H
nojaercs B ra3000pa3Hoil hopme K neHTpudyram yepes3 CUCTeMY KOJIEKTOPHBIX
TpyoonpoBogoB kackama. "lIpoayktr" m "xBoctel" UFs, mocrymaronme wu3
HEHTPU(YT B BHUJIEC ra3000pa3HBIX IOTOKOB, TAKKE MPOXOAAT 4Yepe3 CHUCTEMY
KOJUICKTOPHBIX TPYOOIIPOBOJIOB Kacka/ia K XOJIOJAHBIM JIOBYIIKaM (paboTaronium
npu Temneparype okono 203° K (-70°C)), rae oHM KOHIEHCHPYIOTCS U 3aTeM
MOMEIIAIOTCS B COOTBETCTBYIOLIUE KOHTEHHEpHI Al TPAHCHOPTHPOBKU WIIU
xpaHeHus. Tak Kak ycTaHOBKAa IO OOOTAlEHHIO COCTOMT M3 MHOTUX ThICAY
HeHTpudyr, CcoOpaHHBIX B  KacKajabl, CO3JAIOTCS MHOTOKHIIOMETPOBBIE
KOJIJIEKTOPHBIE TPYOOIPOBOJBI KACKAIOB C ThICAYaMU CBAapHBIX LIBOB, MPHUYEM
CXeMa OCHOBHOM 4YacTHU HUX COEOUHEHUH MHOTOKPATHO TOBTOPSIETCA.
Ob6opynoBaHne, KOMIOHEHTBI U CHUCTEMBI TPYOOIPOBOIOB HM3TOTABIUBAIOTCS C
COOJTI0ICHUEM BBICOKHX TPEOOBAHMI K BaKyyM-TUIOTHOCTH M YUCTOTE OOPaOOTKH.
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5.2.1.

5.2.2.

5.2.3.

CucreMbl nogaumn/cucreMbl 0TBOAA "'mpoayKTa' u '"'XBOCTOB"

CrenuaiabHO NpE€aAHa3sHAYCHHBIC WKW  IMOATOTOBJICHHBIC TCEXHOJOTHMYCCKUC
CHUCTCMBI, BKIIIOYAKOIIHUC:

MUTAIONINE aBTOKJIABHI (WJIM CTAHIIUU), UCTIONB3yeMble Juist ogaun UFg B
Kackaael neHTpudyr npu gasiaenun ao 100 klla (15 dbyHT/KB. ArONM) U TIpH
ckopoctu 1 kr/4 win 6onee;

necyonmuMaTopel  (MJIM  XOJIOAHBIE  JIOBYIIKH), HCIOJNB3yeMbIe st
BeiBenieHnss UF¢ m3 kxackamoB npu pasienuu a0 3 klla (0,5 ¢yHT/KB.mq10iM).
Jecybaumaropsl crnocobHsl oxnaxaarhes 10 203°K (-70°C) u HarpesaThes 10

343°K (70°C);

craniuu "mpoaykra" u "XBocToB", ucnoyibdyemsble A1 nepemenenns UFs B

KOHTENHEPHI.

DTta ycTaHOBKa, 00OpYyJOBaHHE U TPYOOIIPOBOIBI IMOTHOCTHIO M3TOTABINBAIOTCS
n3 crorikux k UF¢ MarepuanaoB Wiu 3alumialoTCs MOKPHITHEM M3 HHUX (CM.
[MOACHUTEJIbBHOE 3AMEYAHUWE k npanHoMy paszieny) ¢ COONOJeHUEM
BBICOKHX TPeOOBaHMI K BaKYyM-TIZIOTHOCTH U YUCTOTE 0OPaOOTKH.

MammHHBbIEe CHCTEMbI KOJLUIEKTOPHBIX TPYOOIIPOBO/I0B

CrienmanbHO NpeJHa3HAYCHHbBIE WM MOJArOTOBIEHHBIE CUCTEMBI TPYOOIIPOBOJIOB
1 KoyiekTopoB i yuepxkanus UFs BHyTpH eHTpU(]yKHBIX KacKkaZoB. JTa CeTb
TpyOOIIPOBOJIOB  OOBIYHO  MPEACTABIsIET COOOW cucTeMy C  "TpOHHBIM"
KOJIJICKTOPOM, M Kak[aas LEHTpu(yra COeIUMHEHA C KaXIbIM M3 KOJUICKTOPOB.
CrnenoBarenbHO, CXeéMa OCHOBHOM YacTM MX COEIUHEHUS MHOTOKpPaTHO
noBTopsiercsi. OHa MONMHOCTBIO M3rorasnuBaercs u3 ctolkux kK UFs marepuaion
(cm.  TIOSACHUTEJIBHOE 3AMEYAHUE k wHacrosimemy pasneny) C
COOJIIOICHHEM BBICOKMX TPEOOBaHUI K BAKYyM-TJIOTHOCTH M YUCTOTE 00PaOOTKH.

Macc-cnekTpomerpsbl/ucTounnkn HoHoB AJs1 UFs

CrenmanpHO TpeJHa3HAUYCHHBIE WM TOATOTOBICHHBIE MArHUTHbBIE WM
KBAJIPYNOJIbHBIE MAacC-CIIEKTPOMETPBI, CIIOCOOHBIE NMPOU3BOJUTH MPSAMONH OTOOP
npo6 mogaBaeMol Macchl, "MpoayKTa" mwin "XBocToB" U3 ra30BeIX MoTokoB UFs n
oOJaaronye MoJIHBIM HAOOPOM CIICTYIOIINX XapaKTePUCTHK:

1. yaenbHas pazpeniaronias crmocoOHOCTh 1o Macce cBhie 320;

2. COACPKAT HICTOYHHUKH MOHOB, U3TOTOBJICHHBIC U3 HUXPOMA UJIW MOHEIIA UIIN

3alIUIICHHBIC MOKPBITUEM U3 HUX, WM HUKCIIMPOBAHHBIC,
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5.2.4.

5.3.

3. coJiepKaT MOHU3AIMOHHbIE HCTOYHUKH ¢ O0MOapIMPOBKOM 31EKTPOHAMU;
4. coJiepKaT KOJIJIEKTOPHYIO CUCTEMY, IPUTOJIHYIO JIJIsl H30TOMTHOTO aHATN3a.
IIpeoOpa3oBaTesin 4aCTOTHI

[IpeoOpazoBaTenu 4acToThl (TaKK€ HW3BECTHbIE KaK KOHBEPTOPHI  WIIU
MHBEPTOPHI), CIIEHUAIBHO IIPEIHA3HAYEHHbIE WM MOATOTOBIICHHBIE Ui TUTaHUS
CTAaTOPOB JIBUTATEJEH, ompeneiaeHHbIX B mnoanyHkre 5.1.2. d), wiam dacrtw,
KOMIIOHEHTBI M TOJACOOpKM TakuxX MpeoOpa3oBaTesiell 4acToOThI, OOJanaroIme
MTOJIHBIM HA0OPOM CIEAYIONINX XapaKTePUCTHK:

1. MHoTO(Da3HbI BbIxo B Auanazone ot 600 mo 2000 I'm;

2. BBICOKAsl CTa0MIIBHOCTH (CO cTabmin3anueit yactotsl ay4iie 0,1%);
3. HU3KHE HeNTMHEHbIe ucKaxeHus (MeHee 2%);

4. K03 urmeHT moyie3Horo AecTBus coimie 80%.

[MTOACHUTEJIbBHOE 3AMEYAHUNE

[lepeuncienHoe Bblllle 000pYyIOBaHHE BCTYMAET B HEMOCPEICTBEHHBIM KOHTAKT C
texHonmoruyeckum ra3oM UFs wim HemocpencTBeHHO ympaBiser paboToi
HEeHTPU(DYT U MPOXOXKIECHHUEM Ta3a OT HEHTPpUPYru K neHTpudyre u U3 Kackaaa B
Kackas.

Koppozuecroiikue k UFs Marepuanbl BKIIOYAIOT HEPIKABEIOIIYIO CTab,
ATIOMUHUN, aJIOMUHUEBBIE CIUIaBbl, HUKEIb WM CIUIaBbl, coaepxkamue 60% u
0oJIee HUKEIIA.

CnenmanbHO TNpeJHa3HA4YeHHbIe MJIH NOATOTOBJIECHHbIE COOpPKM W
KOMIIOHEHTHI /1JIsl HCII0JIb30BAHMS NPH ra3oanu(Py3uoHHOM 000ralmeHnu

BBOJIHOE 3AMEYAHUME

[Ipu razomuddy3noHHOM MeToAe pa3lesieHUus] HM30TONOB ypaHa OCHOBHOM
TEXHOJOTUYECKOM cOopkou SBJISIETCA ClieliaabHbIN MTOPUCTHII
razonudPy3ruoHHBIN Oapbep, TEMIIOOOMEHHHK ISl OXJTKICHHS Ta3a (KOTOPBIH
HarpeBaeTcsi B MPOIECCE CKATHUS), YIUIOTHUTEIBHBIC KIIANIaHbl U PETYITHPYIOIIHe
KIamaHbel, a TaKke TpPyOOIPOBOIEIL. [Mockonbky B razomudy3noHHON
TeXHOJIOTHU ucnonb3yercs mectudropucteiii ypan (UFg), Bce obopymoBanue,
TpyOONIPOBOABI U MOBEPXHOCTU U3MEPHUTEIBHBIX MPUOOPOB (KOTOPHIE BCTYMAIOT B
KOHTAKT C Ta30M) IOJDKHBI M3TOTABIMBATHCS M3 MAaTEPUATOB, COXPAHSIONINX
crabmibHOCTh Tipu KoHTakTe ¢ UFgs. T'azomnddysmonHas ycraHOBKa COCTOHT U3
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5.3.1.

5.3.2.

5.3.3.

paaa Takux C60p0K, TaK 4TO MX KOJIMYECTBO MOXKET OBITh Ba)KHBEIM ITOKAa3aTelIeEM

KOHCYHOI'0O MpCAHA3HAYCHH .

I'azonngdysunonnbie 6apbepbl

a) CnenmanbHO MpeIHA3HAYCHHBIC MJIM MOJTOTOBJICHHBIC TOHKHE, MOPUCTHIC
¢ubTpel ¢ pazmepom mmop 100-1000-A (anrcrpem), Tonmuaoi 5 MM (0,2 mroiima)
WM MEHBIIIE, a Uil TpyOouaTsix popm nuamerpom 25 mm (1 mroiim) WMiIum MEHbIIIE,
U3TOTOBJICHHBIE M3  METAJUIMYECKHX, TOJIMMEPHBIX WIM  KEepaMHUYECKUX

MarepuasioB, koppozuectonkux Kk UFe, u

b) cmeuuanbHO  TMOATOTOBJICHHBIE  COCIMHEHUS WM  TMOPOUIKKA  JUIA
U3TOTOBIICHUS TakuxX (QuiubTpoB. Takue COCTUHEHUS M TMOPOIIKH BKIIOYAIOT
HUKEJIb WJIA CIUIaBbI, cojepkamue 60% wim Oosiee HUKENS, OKCHI aTIOMHHUS
win ctoiikue Kk UFs moaHOCThIO TOpHpOBAaHHBIE YTIEBOAOPOAHbIE MOTUMEPHI C
yuctotor 99,9% wunu Oonee, pazmepoM uacTul] MeHee 10 MKM M BBICOKOU
OJIHOPOJIHOCTBIO YACTHUIl MO KPYMHOCTH, KOTOPBIE CIELHAIBHO MOATOTOBJICHBI
JUTSL ©3TOTOBJICHUSI Ta301M(DPy3HOHHBIX OapbEPOB.

Kamepsl nuddysopos

CrneuuanbHO  TNpeAHA3HAUYEHHbIE WM TOJATOTOBJIEHHBIE  IepPMETUYHbBIC
WIMHApPUYECKUe cocyabl auameTpom Oonee 300 MM (12 mioiiMOB) M ATUHON
6omee 900 mm (35 M10MMOB), I PSIMOYTOJIBHBIE COCY/IBI CPABHUMBIX Pa3MEpOB,
MMEIOIIUE OJIMH BITYCKHOW M JIBa BBIMYCKHBIX MaTpyOKa, TUAMETpP KaKIOTO H3
KoTopbIix Oosiee 50 MM (2 mroiima), [Jis TIOMEIICHHUsI B HUX ra30aud(y3nOHHBIX
OaprepoB, U3roToBIcHHBbIE M3 CTOWKNX K UFs MaTepmanoB wiM 3amuIeHHBIE
MOKPBITUEM U3 HUX, U MpPeJHA3HAYCHHbIE /ISl YCTAHOBKU B TOPU30HTAIILHOM WIIU

BCPTUKAJILHOM ITOJIOKCHUU.
KoMmnpeccopsb! u ra3onyBku

CrienuanabHO TPEIHA3HAUYCHHBIC WU TIOJTOTOBJICHHBIE OCEBBIC, IICHTPOOCKHBIC
Wi 00beMHBIE KOMIIPECCOPBI, WU Fa30yBKU C MPOU3BOJUTEILHOCTHIO HAa BCOCE
1 M3/MI/IH i 0osiee UF¢ 1 ¢ maBiieHneM Ha BBIXOAE IO HECKOIBKHMX coTeH Klla
(100 ¢pyHT/KB. mI0¥IM), MpeaHA3HAYCHHBIC ISl JOJTOBPEMEHHOW SKCIUTyaTallid B
cpene UFg ¢ anmekTpoaBurareseM COOTBETCTBYIOIICH MOIIHOCTH WM 0e3 Hero, a
TaK)Xe OT/eJIbHbIe COOPKU TAKMX KOMIIPECCOPOB M Ta30{yBOK. DTHU KOMIIPECCOPHI
U ra3ofyBKH HMMEIOT nepenaj aaeieHus oT 2:1 no 6:1 m m3roraBiuBaroTCs W3
crorikux Kk UFs MaTepuanoB Uiy MOKPbIBAIOTCS UMH.
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5.3.4.

5.3.5.

5.4.

Ynaoruenus BpallalOIIHUXCH BAJI0B

CrnennanbHO NpeAHA3HAYECHHBIE WX MOATOTOBJICHHBIE BAKYYMHBIC YILIOTHEHHS,
YCTaHOBJICHHBIE Ha CTOPOHE M0Jjaul U Ha CTOPOHE BBIXO/a Ul YILIOTHEHHUS Bajla,
COEUHSIOIIETO POTOP KOMIIPECCOPA WM Fa304yBKH C IPUBOIHBIM JBUTATEIIEM, C
TEM YTOOBl OO0ECTEeYUTh HAACKHYI0 TEPMETH3AIMI0, IPEIOTBPALIAIOIIYIO
HAaTCKAaHUE BO3JyXa BO BHYTPEHHIOI KaMepy KOMIIpeccopa WIM Ta30dyBKH,
koTopas HanoiHeHa UFe. Takue ymiaoTHEeHHS OOBIYHO MPOEKTHPYIOTCS Ha
CKOpOCTh HaTekaHus Oydeproro raza meaee 1000 oM’ /MuH (60 zuoﬁM3/MI/IH).

Tenaooomennuku s oxyaaxaenusa UFg

CrenuanpHO TpEJHA3HAYCHHbIE WJIM IOJTOTOBJICHHBIE TEMJIOOOMEHHHKH,
usroroBineHHble U3 cToWkux K UFs MmarepwanoB wuiaM TMOKpBITHIE UMH (32
HCKJIFOYEHUEM HEPKaBEIOIIEH CTalln), UM MEJbI0, WM JH0OBIM COYETaHUEM ITHX
METAJIJIOB M PAacCCUUTAHHBbIE HA CKOPOCTb MU3MEHEHMSI JABJICHUS, ONPEACIAIOLIETO
yreuky, meree 10 ITa (0,0015 ¢pyHT/KB. nmroiiM) B 4ac mpu mepenajae AaBiICHUS
100 xITa (15 ¢pyHT/KB. ArOIM).

CrnennanbHO npeAHAa3HaAYeHHbIe WM NMOATOTOBJICHHBIE BCIIOMOraTe/bHbIE
CHCTeMbl, 000pyl0BaHHe M KOMIIOHEHTBHI [UIi MCHOJb30BaHUS MPH
razoaup¢y3noHHOM 000rameHnu

BBOJIHOE 3AMEYAHUME

BcnomorarenbHple  CUCTeMBI,  O0OpyZOBaHHME M KOMIIOHEHTBI  JJIs
ra3oanudy3MOHHBIX YCTAHOBOK IO OOOTAIICHHUIO TIPEACTABISIIOT COO0H CHCTEMBI
ycTraHoBKH, HeoOxonumble i nogaunl UFs B razonn¢dy3smonHyo cOOpKy, Iis
CBSI3U OTJICIIBHBIX COOPOK MeXay co00l 1 00pa3oBaHUs KaCKaJOB (MJIA CTYTICHEH )
C IIETIBI0 MOCTENEHHOTO JAOCTIKEHHs 00Jiee BHICOKOTO 00OTaIlleHHs M U3BJICUECHUS
"mponykta" u "xBoctoB" UFs u3 audy3moOHHBIX KacKajoB. Bruny
BBICOKOMHEPIIMOHHBIX ~ XapPaKTepUCTHK  TU(PPY3MOHHBIX  KacCKaJoB  JiroOoe
npepbiBaHle MX paboThl, OCOOEHHO HUX OCTAHOBKA, NPHUBOJAT K CEPHE3HBIM
nocnenctBusiM.  CriegoBaTensHO, Ha Ta3oaAud@y3MOHHON yCTaHOBKE Ba)KHOE
3HaYEHUE HUMEIOT CTPOroe M TOCTOSIHHOE TMOJAJEep)KaHHE BaKyymMa BO BCEX
TEXHOJIOTUYECKHX CHUCTEMaxX, aBTOMAaTHYecKas 3alluTa OT aBapuil M TOYHOE
aBTOMAaTUYECKOE pEryJlMpoBaHHE I[IOTOKa rasa. Bce »T0 mpuBoguT K
HEOOXOJAMMOCTH OCHAIIEHHUSI YCTAHOBKHU OOJIBIIMM KOJIMYECTBOM CIIEHUAIBHBIX

MU3MEPUTENIbHBIX, PETYIUPYIONINX U YIPABIAIOMINX CUCTEM.

O6wruno UFs ncmapsiercss U3 MIMHAPOB, MOMEIIEHHBIX BHYTPH aBTOKJIABOB, U
mojaeTcss B Tra3000pa3HON ¢opMe K BXOJHBIM TOYKAM YEpe3 CHUCTEMY
KOJUICKTOPHBIX TPyOOIPOBOJIOB  KacKaja. "lIlponykt" u "xBocThl" UFG,
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5.4.1.

5.4.2.

5.4.3.

MOCTYMAIOIINE U3 BBIXOAHBIX TOYEK B BHJIE ra3000pa3HBbIX MOTOKOB, MPOXOISAT
Yyepe3 CHUCTeMYy KOJJICKTOPHBIX TpPyOOIPOBOMOB Kackaga MO0 K XOJOIHBIM
JIOBYIITKaM, JIMOO K KOMITPECCOPHBIM CTaHIMSIM, Tne ra3000pa3Hbiid motok UFs
CKMKAETCS W 3aTeéM I[IOMEUIAeTCS B COOTBETCTBYIOIIME KOHTEHHEpHI s
TPaHCIOPTUPOBKU WK XpaHeHus. [lockonbky razonud@y3nonHas ycraHOBKa 110
o0orameHnio uMeeT OoyblIoe KOJMYECTBO ra3oau((y3HoHHBIX  COOPOK,
COOpaHHBIX B KacKaJbl, CO3JalOTCd MHOTOKHJIOMETPOBBIE KOJUIEKTOPHbIE
TpyOONpPOBOIBI KACKAJOB C ThICAYaMU CBAapHBIX LIBOB, MIPUYEM CXEMa OCHOBHOM
YacTU MX COEAMHEHHI MHOTOKpaTHO moBTOpsieTcs. O6opynoBaHue, KOMIOHEHTHI
U CHCTEMBI TpyOONpPOBOJOB M3rOTABIMBAIOTCS C COOJIOACHHWEM BBICOKHX
TpeOOBaHUH K BaKyyM-TUIOTHOCTH M YUCTOTE 0OPaOOTKH.

CucreMbl nogaun/cucTeMbl 0TBOAA "'mpoayKTa' U '"'XBOCTOB"

CrnenuanbHO TpeJHA3HAUYEHHBIE WM TOATOTOBJICHHBIC TEXHOJIOTHUCCKHE
cucTeMbl, criocoOHble padoTars npu nasienuu 300 Ila (45 ¢ynT/KB. AroiiM) wim
MeHee, BKIII0Yast:

NHUTAIOIINE aBTOKJIABBI (MJIM CHCTEMBI), ncmonb3yeMble aist nmonaun UFs B
razoaudy3MOHHbIE KacKa/lbl;

necyonmuMaTopel  (MJIM  XOJIOAHBIE  JIOBYIIKH), HCIOJNb3yeMbIe st
BeiBesieHUsT UF¢ n3 razonndy3noHHBIX KaCKaloB;

crannuu coxwkenusi, rae UFs B TazooOpasHoit (opme u3 Kackama
CKMMAETCS U OXJIAKIAETCA 0 KUIKOTO COCTOSIHUS

CTaHIMM "mpoAykTa" WM "XBOCTOB', HCIIOJIBb3yEeMBbIE Ul NE€PEMELLECHUS

UFs B KOHTEHHEPHI.
CucreMbl KOJUIEKTOPHBIX TPYOONIPOBO/I0B

CrnennanbHO MpeHa3HauYeHHbIE WM MOATOTOBJICHHBIE CUCTEMBI TPYOOIIPOBOIOB
U cHucTeMbl KoJuiektopoB mns yaepxkanus UFs BHyTpu razonuddy3noHHBIX
KacKaJoB. Ta CeTh TPyOONPOBOJOB OOBIYHO MPEACTABISIET COOON CHCTEMY C
"MBOMHBIM" KOJUIEKTOPOM, TJ/I€ Kaxaas sueliKka COEIWHEHAa C KaXIbIM U3

KOJIJIEKTOPOB.
BakyymHbIe cucTeMbl

a) CnenmanbHO  TNpenHA3HAYEHHBIE WM  MOJATOTOBJICHHBIC  KPYITHBIC

BAKYYMHBIE MAarucTpajlyd, BaKyyMHbIE KOJUIEKTOPbBI M BaKyyMHBIE HAacOCHI
3 3

MIPOU3BOIUTENBHOCTRIO 5 M /MuH (175 ¢yT /MuH) unu Gonee.
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5.4.4.

5.4.5.

b) BaxkyymHBIE HAcOCH, CHEIHAIBHO TIPEAHA3HAYCHHBIC IS pPabOTHI B
conepxkamieir UFs armMocdepe M HM3TOTOBIICHHBIE W3 QIIOMHHHS, HUKEIS WU
CIJIaBOB, cojaepxamux Oonee 60% HHUKENS WU MOKPHITBIE UMH. OTH HACOCHI
MOTYT OBITh WM POTALIMOHHBIMU, WIIH MOPITHEBBIMU, MOTYT UMETH BBITECHSIOIINE
U (TOPUCTOYTIEPOAHBIE YIJIOTHEHHUS, a TakkKe B HUX MOTYT MPUCYTCTBOBATh
CHeIMallbHbIE pad0Yue KUIKOCTH.

CrnenmnanbHble CTONOPHbIE M PeryJIHpYyoIMe KJIaaHbl

CneunanbHO  IpeJHA3HAYEHHbIE WM IOATOTOBIEHHBIE  py4YHbIE WU
aBTOMAaTHYECKHE CTONOPHBIE U PETYIUPYIOLINE KiIalaHbl CUIb(OHHOIO THIIA,
nsrorosieHHsle U3 croiikux k UFs marepuanos, nuamerpom ot 40 no 1500 mm
(1,5 mo 59 nroitMOB) st YCTAHOBKM B OCHOBHBIX M BCIIOMOTATENIbHBIX CHCTEMaXx
ra3ou¢$y3uOHHBIX YCTAHOBOK IO 00OTaIEHHIO.

Macc-cnekTpomerpbl/ucTounnkn HoHOB AJs1 UFs

CrenmanbHO  TpeJHa3HAUYCHHBIE WM  TOATOTOBIECHHBIE MArHUTHbBIE WM
KBaJJpyTOJIbHBIE MacC-CIEKTPOMETPBI, CIOCOOHBIE MPOU3BOAUTH MPSAMONH 0TOOP
npo6 moxaBaeMoi Macchl, "mpoaykra” win "XBOCTOB" U3 razoBbIX MOTOKOB UFes 1
00J1a1ar011e TTOJTHBIM HA00OPOM CIIEIYIOIINX XapaKTePUCTHK:

1.  yzaenbHas pa3pemiaroias CrocoOOHOCTh 1Mo Macce cBbIie 320;

2. COACPKAT HICTOYHHUKH MOHOB, U3TOTOBJICHHBIC U3 HUXPOMA UJIW MOHEIIA UIIN

3alUIIECHHBIC TOKPHITHEM U3 HUX, HJIM HUKEITUPOBaHHEIC,
3. coxepkaT MOHHM3AIIMOHHBIE HICTOYHUKHU C OOMOApAMPOBKON SIIEKTPOHAMU;

4.  copepxaT KOJUIEKTOPHYIO CUCTEMY, IPUTOAHYIO AJI1 M30TOIHOTO aHAJIN3a.
[NOACHUTEJIBHOE 3AMEYAHUE

[TepeuncienHoe BoIlie 000PYIOBaHUE BCTYIMAET B HEMOCPEACTBEHHBIN KOHTAKT C
TexHomorudeckuM razoMm UFs, numb0 HEMOCpeACTBEHHO PETYIHPYET TMOTOK B
npeienax kackaaa. Bce MOBEpXHOCTH, KOTOpPHIE BCTYMAIOT B KOHTAaKT C
TEXHOJOTHYECKMM Ta30M, IEJIUKOM H3roTaBiIuBaroTcsd u3 croMikux K UFs
MaTepuaioB WM MOKpPbIBAIOTCS WUMHU. [lns meneil pas3nenoB, OTHOCSIIMXCA K
razoandy3MOHHBIM YCTpOWCTBaM, Martepuaibl, Kopposuectoiikue K UFe,
BKJIIOYAIOT HEP>KABEIOLIYIO CTajb, AJIIOMUHUMN, AJIOMUHUEBBIE CIUIABBI, OKCHUJ
QTIOMUHMUSI, HUKEJIh WM CIUIaBbl, copepxarire 60% umu O6osee HUKENs, a TaKkKe
croiikue Kk UFs mOTHOCTBIO GTOPUPOBAHHBIE YTITIEBOJOPOIHBIE TIOJIUMEPHI.
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5.5.

CrnenuajbHO NnpeaHasHA4Y€¢HHbIC HJIN noAroToOBJICHHBIC CHUCTEMBI,
060py[[0BaHI/Ie H KOMIIOHEHTBI [IJII HMCIHOJb30BaAaHHUA Ha YCTAaHOBKaX
AIPOAUHAMHUYIECCKOI0 odoraieHus.

BBOJHOE 3AMEYAHUWE

B mpormeccax a’poamHaMmuueckoro oOorameHus cmech razoobpaznoro UFs u
JIETKOro Ta3a (BOJOPOJ WM TENWi) CKUMAETCS U 3aTeM TMPOIYCKAeTCsl depe3
pasfendiomue >JIEMEHTbl, B KOTOPBIX M30TOMHOE pa3/ielieHHe 3aBepllaeTcs
HOoCpCACTBOM  IMOJIYYCHUA 6OJILH_II/IX HGHTpOGG)KHBIX CHJI 1O TICOMCTpHUHU
KPUBOJIMHEWHONW CTEHKH. YCHENIHO pa3palboTaHbl J[Ba MpoIlecca 3TOr0 THIIA:
IPOIIECC COIUIOBOTO pa3feNieHHst W Tpolecc BUXpeBoH TpyOku. Jlims obomx
MPOLIECCOB  OCHOBHBIMH ~ KOMIIOHEHTAaMH  KackaJa pas3felieHUus  SBISIFOTCS
OWINHAPUYECKHE  KOpIyca, B  KOTOPBIX  pa3sMEIIEHBl  CIELHAIbHBIE
pazenuTeNbHBIE  DJIEMEHTHl  (COIla WM BHUXPEBBIE TPYOKH), Ta30BbIC
KOMIIPECCOPbI M TEIUIOOOMEHHUKH JUIS yIAJIEHUS 00pa3yroIerocs: mpu CXKaTHu
tera.  JnIs a’poAMHaMUYECKUX YCTAaHOBOK TpeOyeTcsl LeNblii psax TaKux
KAacKaJioB, TaK 4YTO WX KOJMYECTBO MOXKET CIYXHUTh BaXXHBIM YKa3aTelem
KOHEYHOTO HCMOojb30BaHus.  [lockoimbKy B a’pOAMHAMUYECKOM IPOLIECCE
ucnons3yercss UFg, moBepXHOCTH Bcero o000pynoBaHHs, TPYOONPOBOJIOB U
W3MEPHUTEIbHBIX MPUOOPOB (KOTOpHIE BCTYMAIOT B KOHTAKT C Ta30M) JTOJKHBI
HU3TrOTaBJIMBATLCA U3 MATCPUAJIOB, COXPAHAIOMIUX yCTOfI‘-IHBOCTB IIPpHU KOHTAKTC C
UFe.

[MTOACHUTEJIbBHOE 3AMEYAHUNE

[lepeuncnenHble B HACTOSIIEM  pa3zelie  JJIEMEHThl  BCTYNMAKOT B
HEMOCPEACTBEHHBI  KOHTAKT ¢  TexHosormueckuM razoM UFg  1mbo
HEMOCPENICTBEHHO PETYIUPYIOT MOTOK B Mpeaenax kKackaga. Bce moBepxHOCTH,
KOTOpbI€ BCTYMalOT B KOHTAaKT C TEXHOJIOTMYECKUM Ta30M, IIEJIMKOM
M3roTaBIMBaIOTCS U3 CTOMKUX K UFs MaTepuanoB Win 3alUIIEHbI TOKPBHITUEM U3
TakKUX MAaTEepUAIOB. Jns uwemeid pasznena, OTHOCSALIErOCS K AJIEMEHTaM
a’poMHAMUYEecKoro oOoramenus, Kopposuectoiikue Kk UFg wmaTepuanbt
BKJIIOYAIOT Me€]lb, HEPIKABEIOIIYIO CTajlb, AJIOMUHUN, ATIOMUHHEBBIC CILUIABHI,
HUKENb WU CIUIaBbl, coaepxariue 60% wmiam Oojiee HUKENS, a TaKKe CTOMKHE K
UFs nonHOCTHIO (PTOPUPOBAHHBIE YTIIEBOAOPOIHBIE IOTHUMEPHI.
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5.5.1.

5.5.2.

5.5.3.

5.54.

Pa3zpenurtebHbIE COMJIA

CrennanbHO NpeHA3HAYCHHBIE WU MTOATOTOBICHHBIC Pa3/IEIUTEIbHBIE COIIIA U
ux cOopku. PasznmenuTenbHbIe COIUIA COCTOSAT M3 IMIETCBHIHBIX H30THYTBIX
KaHAJIOB C paaumycoM m3ruda menee 1 mm (oObraHo ot 0,1 mo 0,05 mm),
Koppo3uecTovkux K UFs, 1 IMEIOIMX BHYTPEHHIOI PEXYIILYI0O KPOMKY, KOTOpast
pa3zaensieT NpOoTEeKaroIIMi Yepe3 COIIo ra3 Ha JBe (ppakiuu.

Buxpesbie TpyOKku

CreunanbHO NMpeAHAa3HAUYEHHBIE WM TOJTOTOBJICHHbIE BHUXPEBbIE TPYOKH M HX
cOopku. BuxpeBble TpyOKH HMMEIOT IWJIMHAPUYECKYIO HIH KOHYCOOOpa3HyIO
dbopmy, mM3rotoBieHbl 3 KopposuecTtoikux kK UFs MarepuanaoB win 3amuiieHbl
MOKPBITUEM U3 TaKUX MarepuaioB U uMmeroT auametrp oT 0,5 cMm mo 4 cm npu
OTHOIIEHWU IJIWHBI K auameTpy 20:1 mim MeHee, a TakkKe OJHO WM Oojee
TaHTCHIIMATILHOE BXOJHOE OTBEepCTHE. TpyOKH MOTYT OBITh OCHAICHBI OTBOJIAMU
COILJIOBOT'O TUIIA HA OJHOM HJIM Ha 000MX KOHIIAX.

[MTOACHUTEJIbBHOE 3AMEYAHUNE

[IuTaTrenpHBI Ta3 MOCTYMAaeT B BUXPEBYIO TPYOKy IO KacaTeJIbHOW C OJHOTO
KOHIA WM 4YCPC3 3aKpy4YMBAIOIIUC JIOMMATKHU WKW YCPC3 MHOTOUYUCICHHBIC
TaHT€HIIMAJIbHBIE BXO/IHbIE OTBEPCTUS BJIOJIb TPYOKH.

Kommnpeccopsl 1 razoayBKu

CreunanabHO TpeIHa3HAYCHHbIE WU MOATOTOBJICHHBIE OCEBBIE, LIEHTPU(YKHBIC
NI OGBGMHBIG KOMITPECCOPBI NI Tra30yBKH, HU3rOTOBJICHHBIC u3
kopposuecToiikux k UFs MarepuasioB, Win 3allUIIEHHbIC MOKPBHITUEM M3 TaKUX
MarepuaioB, IPOU3BOAUTEIHHOCTIO HA BXOJAE 2 M3/MI/IH i 6onee cmecu UFg u
HeCyIero raza (BOJOpO WIIA TEIHi).

[MTOACHUTEJIbBHOE 3AMEYAHUNE

Takue KoMmpeccopbl ¥ ra30lyBKH OOBIYHO UMEIOT Tepenaj naaBieHus ot 1,2:1
1o 6:1.

Ynaornenus Bpalaimmuxcd BajoB

CneunanbHO ~ OpEIHA3HAYEHHBbIE  WJIM  TOATOTOBJIEHHBIE  YIIOTHEHUS
BpALIAIOIIMXCS BAJIOB, YCTAHOBJICHHBIE HA CTOPOHE MO/1a4M M Ha CTOPOHE BBIXO/A
JUISl YIUIOTHEHMS BaJla, COEIMHSIONIETO POTOP KOMIIpECCOPA UIIM POTOP ra301yBKU
C NMPUBOJHBIM JIBUTATENIEM, C TEM 4TOOBI 00ECIEUNTh HAa/IEKHYIO FepMETH3ALINIO,
IIPEIOTBPALIAIOIIYI0 BBIXOJ TEXHOJIOTMYECKOI0 ra3a UM HaTEKaHHWE BO3/1yXa WUIIU
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5.5.5.

5.5.6.

5.5.7.

VIUIOTHSIIOIIETO Ta3a BO BHYTPEHHIOID KaMmepy KOMIIpeccopa WM Ta30lyBKH,
KoTopas 3anonHeHa cmecbto UFs 1 Hecyiero rasa.

Ten1000MeHHUKH AJIA OXUIAXKACHHUSA Ira3a

CHCI_[I/IEUIBHO NpeaAHAa3HAYCHHBIC HWJIM  IMOATOTOBJICHHLIC TCHHOOGMGHHI/IKI/I,
M3TOTOBJICHHBIE W3 Koppo3uecTolkux K UFs MarepuanoB wiu 3alUIIeHHbIE

MOKPBITUEM M3 TAKUX MATEPUAIIOB.
Koxyxu pa3iesiiommx 3JieMeHTOB

CHCI_[I/IEUIBHO MNpECaAHa3HAYCHHLIC WJIM TOATOTOBJICHHBIC KOXYXU Pa3AaCIArOInX
AJIEMEHTOB, M3rOTOBJIEHHBIE U3 KopposuecTokux kK UFs marepuanoB wiaum
3alUIICHHBIX TIIOKPBITUCM H3 TAaKUX MATCpHAJIOB, IJId NOMCHICHUSA B HHX
BUXPEBBIX TPYOOK WIIU Pa3AeNUTENbHBIX COMEIL.

[MTOACHUTEJIbBHOE 3AMEYAHUNE

OTH KOXYXH MOTYT HPEACTAaBIATH COOON IMIMHIPUYIECKHE KaMephl THaMETPOM
6onee 300 MM 1 unHOM Gonee 900 MM MM IPSAMOYTOJIBHBIE KaMephl CPABHUMBIX
pa3MepoB U MOTYT OBITh MPEAHA3HAUCHBI JJIS1 YCTAHOBKH B TOPH30HTAIBHOM MU

BCPTUKAJIbBHOM ITOJIOKCHUU.
Cucrembl nogaun/cucremMbl 0TBOAa ''mpoaykra' u '""xsocToB"

CneunanbHO TpeJHA3HAYEHHBIE WM IOJATOTOBJIEHHBIE TEXHOJIOIMUYECKHE
cHCTeMBbl WM 000pYyAOBaHUE JUI1 000TraTUTENbHBIX YCTAHOBOK, U3TOTOBJIEHHBIE U3
kopposuecTokux Kk UF¢ mMaTepuanoB WM 3alUIICHHBIX MOKPBITUEM U3 TAKUX
MaTEpHaJIOB, BKIIOYAIOIIHE:

a) MUTAIONINE aBTOKJIABBI, M€YM WM CUCTEMbI, UCIIOJIb3yeMble IJISl MOAAYU
UFs s mporiecca o0oraieHus;

b)  nmecyOnuMarophl (WIM  XOJOJHBIC JIOBYIIKH), HCIOJb3YEMbIE  JUIS
BeiBenieHnst Harpetoro UFs w3 mpomecca oOoramieHust Uisl MOCTIEIYROIIETO
nepeMeneHUS;

C) CTaHIOUUN OTBCPKACHUA W CKWKXCHUA, HCIIOJB3YCMBIC IJId BBIBCACHUA

UFs u3 mporecca oborameHust myreM cxkatusi U nepeBoyna UFs B KuaKy0 wim
TBEpAYIO hopMmy;

d) CTaHIMM "OpoAykTa" WM "XBOCTOB', HCIIOJIB3yEeMBbIE Ul NE€PEMEILECHUS
UFs B KOHTEHHEPHI.
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5.5.8.

5.5.9.

5.5.10.

5.5.11.

CucreMbl KOJUIEKTOPHBIX TPYOONIPOBO/I0B

CnenuabHO NMPEIHA3HAYCHHBIE WM MOATOTOBICHHBIE CUCTEMBbI KOJJIEKTOPHBIX
TpyOONIpOBOIOB, U3rOTOBIEHHBIE M3 Kopposuectoikux k UFs marepuanoB mim
3alIUMIIEHHBIC TIOKPBITUEM W3 TaKUX maTtepuaioB, s ynepxkanus UFs BHyTpu
a’pOJIMHAMUYECKUX KaCKagoB. ITa CETh TPYOOIPOBOJOB OOBIYHO MPEACTABISAET
coboli cuctemy C "TBOWHBIM" KOJIJIEKTOPOM, T/I€ KaXKIBIM KacKaj WX TPYIIa
KacKaJI0B COEJIMHEHBI C KaXKIbIM U3 KOJUIEKTOPOB.

BakyyMmHBbIe cuCTeMbI H HACOCHI

a) CoeunasibHO TpeJHA3HAUYEHHbIE WM TOJATOTOBJIEHHBIE BaKyyMHbIE
CHUCTEMBI, MPOU3BOJUTEIIBHOCTHIO HA BXOAE S5 M/MUH WITH 0oJiee, COCTOSIINE K3
BAaKyyMHBIX MarucTpajiei, BaKyyMHbIX KOJUIEKTOPOB M BaKyyMHBIX HacOCOB, U
npeaHa3HaueHHbIe 7151 paboThl B coaepkamux UFs ra3oBeIX cpemax.

b)  BakyymHble HacoChl, CIEIMATBHO MPEeIHA3HAYCHHbBIE WIH MOJArOTOBICHHBIE
s pabotel B coxepxkamux UFg ra3oBbIX cpegax M HM3TOTOBICHHBIE U3
kopposuecToiikux kK UFs mMaTepuanoB uiau 3allUIIEHHbIC MOKPBITUEM W3 TaKUX
MaTepuanoB. B 3TUX Hacocax MOTYT HCIOJIb30BAaThCs (DTOPHUCTO-YTIEPOIHBIE
VIUTOTHEHUSI U CHIEI[UANIbHBIE paboUue KUIKOCTH.

CrnenuanbHble CTONOPHbIE U PeryJupylouye KJIanaHbl

CrneuvanbHbple  NpeAHA3HAUEHHBIE WM  [OATOTOBJICHHBIE  pPY4YHbIE WU
aBTOMAaTHYECKHE CTONOPHBIE W PETYIHPYIOLIHe KiarnaHbl CUILPOHHOTO THIIA,
M3rOTOBJIEHHBIE W3 Koppo3uecToMkux K UFs MarepuasioB wiM 3alivIIeHHbIE
MIOKPBITUEM U3 TaKUX MaTepuanos, quameTpoMm ot 40 1o 1500 MM y1st MOHTaXxa B
OCHOBHBIX UM BCIOMOTaTeJbHBIX CHCTEMax YCTAaHOBOK a’pOJAMHAMUYECKOTO
oOorareHus.

Macc-cnekTpomerpbl/uctounnkn HoHoB AJs1 UFs

CrenmanpHO  IpeJHa3HAUYCHHBIE WM  TOATOTOBIECHHBIE MArHUTHbBIE WM
KBAJIPYNOJIbHBIE MAacC-CIIEKTPOMETPBI, CIIOCOOHBIE NMPOU3BOIUTH MPSAMONH OTOOP
npo6 mogaBaeMoil Macchl, "mpoayKTa" mwin "XBocToB" U3 ra3oBeIX MoTokoB UFs n
oOJaaroniye moJIHBIM HAOOPOM CIICIYIOIINX XapaKTePUCTHUK:

1.  yzaenbHas pa3pemiaroias CriocOOHOCTH 1Mo Macce cBbIie 320;

2. COACPKAT HICTOYHUKH MOHOB, U3TOTOBJICHHBIC U3 HUXPOMA WUJIW MOHEIIA UIIN

3alIUIICHHBIC MMOKPBITHUEM U3 HUX, UJIN HUKCIIUPOBAHHELIC,

3. coJiepKaT MOHNU3ALMOHHBIE HCTOYHUKH ¢ 60MOapIMPOBKOIl 3JI€KTPOHAMU;
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5.5.12.

5.6.

4. coJiepKaT KOJIJIEKTOPHYIO CUCTEMY, IPUTOJIHYIO JIJIsl H30TOITHOTO aHATN3a.
Cucremsl otaesenuss UFs oT Hecymero rasa

CnennanbHO TpeJHA3HAYCHHBIE WIM IOATOTOBJICHHBIE TEXHOJIOTMYECKHE
cucremsl 1 otaenenns UFs oT Hecymiero rasa (BoJopoaa WM Iemnus).

[NOACHUTEJIBHOE 3AMEYAHUE

OTH cuCTeMBbl TpeJHA3HAuYeHbI JUIs cokpamienus coxepkanus UFs B Hecymem
rase J0 OJHOM YacTH Ha MIJUIMOH WIM MEHEe W MOTYT BKIIOYaTh TaKoe
o0opynoBaHHeE, KaK:

a) KPUOTEHHBIC TEIJIOOOMEHHHKU U KPHUOCEMApaTOphl, CIIOCOOHBIE CO3/1aBaTh
temnepaTypsl -120°C unu MeHee, UH

b) OJIOKM KPHUOTEHHOTO OXJIAKJEHHUS, CIIOCOOHBIE CO37aBaTh TEMIIEPATypPhI

-120°C unu MeHee, Unu

C) OJIOKM pa3feUTEIbHBIX COMEN WM BUXPEBBIX TPYyOOok it otaeneHust UFg
OT HECYLIETO Ta3a, WiIx

d)  xonomusie noBymku UFe, ciocobHble co3naBaTh TemnepaTypsl -20°C uiu
MEHee.

CneuuajbHO  TNpeIHA3HAYEHHble WM  MOATOTOBJIEHHbIE  CHCTEMBI,
000py/l0oBaHMEe M KOMIIOHEHTHbI /sl HCIOJb30BAHMS Ha YCTAHOBKAaX
XHUMHYECKOro 00MeHA UJIM HOHOOOMEHHOI0 000ranieHus

BBOJIHOE 3AMEYAHUE

HesnauuTenbHoe pa3nuune W30TOMOB ypaHa M0 Macce MPUBOAMUT K HEOOIBIINM
U3MEHEHUSM B  PaBHOBECHMM XHMMHMYECKHX  pEaKUud, KOTOpPhIE MOTYT
WCIIOBb30BATHCSI B KAue€CTBE OCHOBBI ISl pa3/ielieHUs M30TOMOB. Y CIIEIIHO
pa3zpaboTaHo JBa mpolecca: KUIAKOCTHO-)KUIKOCTHBIH XMUMHUYECKUH OOMEH u

TBEPAO-)KUIKOCTHBI MOHHBIN OOMEH.

B mporecce KUAKOCTHO-)KUIKOCTHOTO XHMHUYECKOTO OOMEHa B TIPOTHBOTOKE
MPOMCXOIUT B3aUMOJCHCTBHE HECMENIMBAIOIIMXCSA KUAKUX (a3 (BOIHBIX HIHU
OpPTaHWYECKUX), YTO NPHUBOIUT K IPPEKTy KaCKaAMPOBAHUS THICSY CTAIMMA
pasnenenusa. Boanas ¢asza cocTtouT u3 xyopuia ypaHa B pacTBOpE COJISTHOM
KHCIIOTBI; OpraHudeckas ¢aza COCTOMT W3 IKCTPAreHTa, COACPIKAIIETO XIJIOPHU]]
ypaHa B OpraHHYeCKOM pPacTBOPUTEIE. KonrtaktHpiMu  punpTpamu B
pa3aeNUTeIbHOM KacKaJe MOTYT SIBJIATHCS JKUIKOCTHO-KHIKOCTHBIE OOMEHHBIC
KOJIOHHBI (Takue, KaKk HMMIIYJIbCHbIE KOJIOHHBI C CETYaThIMU TapeiaKaMu) WU
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5.6.1.

KUJIKOCTHBIC TIEHTPU(YKHbIE KOHTAaKTHbIe GuiabTpel. Ha o0oux KoHIIAax
pa3aeNuTeIbHOr0 Kackala B ILENsAX oOecreueHus pedirokca Ha KaKIOM KOHIIE
HEOOXOIUMBI XHUMHUYECKHE TMpeBpaiieHusi (OKUCIEHWEe W BOCCTAHOBJICHUE).
I'maBHas 3aa4a KOHCTPYKIIMA COCTOHUT B TOM, YTOOBI HE JIOMYCTUTD 3arps3HEHUS
TEXHOJIOTUYECKHX IMOTOKOB HEKOTOPHIMA HOHAMH METAUIOB. B CBs3uM ¢ 3THM
UCIONIL3YIOTCSL TUTACTUKOBBIE, TOKPBHITHIE IUTACTUKOM (BKJIIOYAsl MPUMEHEHUE
(TOPUPOBAHHBIX  YTJIEBOJOPOAHBIX TOJUMEPOB) W/WIM TOKPBITBIC CTEKIOM
KOJIOHHBI ¥ TPYOOTIPOBO/IBI.

B TBepaO-)KUAKOCTHOM HOHOOOMEHHOM Ipoliecce OOOTaleHHe JIOCTUTACTCS
MOCPEICTBOM aJIcOPOIMK/ACCOPOIMU ypaHa Ha CHEIUATbHOW, O4YeHb OBICTPO
JeicTByIoNe HMOHOOOMEHHOM cmone win ajacopbente. PactBop ypana B
COJSIHOM KHCIIOTe W JpYr'Me XHMHYECKHE peareHThl TPOITyCKAalTCS dYepe3
WIMHAPUYECKHE 000TraTUTEIbHbIE KOJIOHHBI, COJAEpIKallle YIUIOTHEHHBIE CIIOU
amcopbOenTa. [y momepikaHusl HEMPEPBIBHOCTH MPOIIecca He0OX0aMMa CUCTEMa
peduiokca B IeNAX BBHICBOOOXKACHUS ypaHa M3 alcopOeHTa oOpaTHO B KHUJIKHNA
MMOTOK, C TeM 4YTOOBI MOXXHO ObUIO coOparh "mpoaykt" u "XBocThl". ITO
JIOCTHTaeTcs IIyTeM HKCIIOJIb30BAaHUS TMOAXOIAIIMX XHMHUYECKUX pPearcHTOB
BOCCTAHOBJICHHSI/OKHCIICHUSI,  KOTOPBIE  IOJIHOCTBIO  PETeHEPUPYIOTCS B
pa3fenbHBIX BHEIIHUX METJIAX U KOTOPbIE MOTYT YaCTUYHO PETCHEPHUPOBATHCS B
CaMHX W30TOMHBIX pa3/ICIUTEIbHBIX KOJOHHAaX. [IpucyrcTBHEe B mporecce
rOpsiYUX KOHIIEHTPUPOBAHHBIX PACTBOPOB COJSHOW KHCIOTHI TpeOyeT, uYTOOBI
o0opynoBaHue OBIIO HW3TOTOBJIEHO W3  CICHUAIBHBIX  KOPPO3HECTOMKHX

MaTepI/IaJ'IOB MJIN 3alIUIIICHO HOKpI:ITI/IeM N3 TAKHUX MaTepI/IaJIOB.
KUAKOCTHO-)KMIKOCTHbIE 00MEHHbIE KOJOHHBbI (XMMUYECKUI 00MeH)

[IpoTHBOTOYHBIE JKUAKOCTHO-)KUJIKOCTHBIE OOMEHHBIE KOJIOHHBI, HMEIOINE
MEXaHUYECKUH CUJIOBOM BBOJ (T.€. HMIYJIbCHbIE KOJOHHBI C CETYaThIMU
TapeyKaMy, KOJIOHHBI C TapeJIKaMH, COBEpLIAIOIIMMU BO3BPATHO IIOCTYNATEIbHBIE
JBY)KEHUS], U KOJIOHHBI C BHYTPEHHUMH TYpOMHHBIMU CMECHUTEINISMU), CIIELUATIBHO
npeJHasHAauUeHHbIE WM  TOATOTOBJICHHBIE Ui OOOraiieHus: ypaHa cC
UCMOJIb30BAHUEM IIpoLecca XHMHYECKOTO OOMeHa. Jis  KOppO3MOHHOU
YCTOMYMBOCTM K KOHIIEHTPUPOBAaHHBIM pPAacTBOpPaM COJISHOM KHCIOTBI 3THU
KOJIOHHBl M WX BHYTPEHHHE KOMIIOHEHTbl M3TOTOBJIEHbl M3 MOJXOASIINX
IUTACTUKOBBIX ~MaTepUaoB (TaKWX, Kak (TOPHPOBAHHBIC YIIIEBOJOPOJIHBIC
NOJIMMEPBl) WM CTEKJIA WM 3allMIIEHbl MOKPHITUEM M3 TaKUX MaTepHaJIoB.
Kononns! crpoektupoBanbl Ha KopoTkoe (30 cexkyHa WM MeHee) BpeMs
IIPOXO0KJICHHS B KaCKaJe.
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5.6.2.

5.6.3.

HenTpudykHble  KUIKOCTHO-)KUAKOCTHbIE KOHTAKTHbIE bunbTpHBI
(XuMHu4ecKuii 00MeH)

HentpudyxHble *KUIAKOCTHO-KUAKOCTHBIC KOHTAKTHBIC (PUIBTPHI, CIEHUAIBHO
npeqHasHAaueHHbIE WM  TIOATOTOBJICHHBIC JUIsi  oOOraiieHus ypaHa C
UCIIOJIb30BAaHUEM TIpoIlecca XHMHUYECKOro oOMeHa. B Takux KOHTAKTHBIX
GWIbTpax WCIOJB3YeTCsS BpAlICHHWE IS TOJYYCHHS OPTaHWYECKHX W IKHIKHX
MIOTOKOB, a 3aTEM I[EHTPOOEKHas cuiia Juis pazaencHus $as. s Koppo3HOHHOM
CTOHKOCTH K KOHIIEHTPUPOBAHHBIM PAcTBOPaM COJITHOW KHCJIOTHI KOHTaKTHBIC
(bI/IJIBTpBI HU3TrOTaBJIMBAOTCA M3 COOTBCTCTBYIOIIUX INIACTHKOBBIX MATCpPHUATIOB
(Takux, Kak (TOPUPOBAHHBIC YIJIEBOJOPOAHBIC IMOJMMEPHI) HIIM TOKPHIBAIOTCS
UMH WU CTEKJIOM. LleHTpu¢yxHbIe KOHTAKTHBIE (PHIBTPHI CIIPOSKTUPOBAHBI HA

kopoTkoe (30 cekyH WM MEHEee) BpeMs MTPOXOKICHHS B KacKaJe.

CucremMbl U 000pyaoBaHHMe [JIsi BOCCTAHOBJIECHUS YpaHa (XMMHUYECKH
00MeH)

a) CnoeuuanpHO  MpelHa3HAY€HHblE  WJIM  TOJATOTOBJICHHbIE  SYEHKHU
ANEKTPOXUMUUYECKOTO BOCCTAHOBJICHUS NI BOCCTAHOBJICHUSI ypaHa M3 OJHOTO
BaJICHTHOT'O COCTOSIHUSA B IPYro€ B IIEJsIX 00OralleHusl ypaHa ¢ UCIOJIb30BaHUEM
mpolecca XMMHIECKOTo oOMeHa. Matepuanbl siueek, HaXOSIINUecs: B KOHTAKTE ¢
TEXHOJIOTUYECKUMH  pacTBOPaMH, JOJDKHBI OBITh  KOPPO3HECTOMKMMHU K

KOHLICHTPUPOBAHHBIM PacTBOPaM COJITHOM KHMCIIOTBI.
[NOACHUTEJIBHOE 3AMEYAHUE

Karonupiif oTcex siUelKkyu JOJDKEH ObITh CIIPOSKTHPOBAH TaKUM 00pa3oM, YTOObI
NPeOTBPATUTh MOBTOPHOE OKHCIIEHHE ypaHa 10 0ojiee BBHICOKOTO BAJCHTHOTO
cocTosiHus. IS ynepskaHUsl ypaHa B KaTOJHOM OTCEKE sSYelKa MOXKET MMETh
HETIPOHUIAEeMYI0 JradparMeHHyI0 MeMOpaHy, H3TOTOBJICHHYIO U3 CIIEIUAIBHOTO
KaTHOHHOOOMEHHOro Matepuaia.  Karom COCTOMT W3 COOTBETCTBYIOIIETO
TBEPAOTO MMPOBOJHHKA, TAKOTO, KaK TpaduT.

b) CnenuanpbHO TpeAHA3HAYEHHBIE WM TIOATOTOBJICHHBIE CHCTEMBI IS
wspnedennss U'" w3 OpraHUYeCKOTr0 MOTOKA, PETyIUPOBaHUS KOHIEHTpAIUU
KUCJIOTBl U U1l 3allOJTHEHUS SYEEK SJIEKTPOXMMHUYECKOrO BOCCTAHOBJICHHMS Ha
MPOU3BOJICTBEHHOM BBIXO/JI€ KacKaja.

[NOACHUTEJIBHOE 3AMEYAHUE

OTH CHUCTEMBI COCTOST M3 OOOpPYIOBAaHUS OSKCTPAKIMH PACTBOPUTENIEM IS
+4 .

orroHkn U ° M3 OpraHMYecKoro IHOTOKa B XHJAKHMH pPacTBOp, 00OpyIOBaHUS

BBIMAPUBAHUS /MU JPYroro o0OpyIOBaHUsS U JOCTHKEHUS PETYIUPOBKU U
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5.6.4.

5.6.5.

KOHTPOJIS BOJOPOJHOTO TIOKA3aTeisi, a TakKe HACOCOB MIJIHM JPYIHX YCTPOMCTB
mepeHoca Uil  3aloJHEHHUS s[UeeK AJICKTPOXUMUYECKOTO BOCCTAaHOBICHHUS.
OcHoBHasl 3a/1a4a KOHCTPYKIIMU COCTOUT B TOM, YTOOBI M30€XKaTh 3arps3HCHUS
MOTOKA JKUAKOCTH HMOHAMH HEKOTOPHIX MeTauioB. (ClenoBaTenbHO, TE€ YacTH
00OpYIOBaHUS CHCTEMBI, KOTOPbIE HAXOMAATCS B KOHTAKTE C TEXHOJIOTUYCCKUM
MMOTOKOM, H3TOTABIMBAIOTCS W3 COOTBETCTBYIOIIMX MAaTepUaioB (TakuX, Kak
CTEKJI0, (PTOpUPOBAHHBIC YTJIICBOJOPOJHBIE MOJUMEPHI, Cyabdar monudeHuna,
cynbpoH monudIpUpa W TPONUTAHHBIA CMOJOW TpaduT) WIH 3aNUIICHBI

MMOKPBITHEM U3 TAKMX MAaTEpUaJIOB.
CucremMsbl NOAr0OTOBKY NMUTAHUA (XUMHYeCKUA 00MeH)

CnennanpbHO  IpEIHA3HAYEHHBIE WM IOATOTOBJICHHBIE  CHUCTEMBI  JUJIA
IIPOU3BOJCTBA MUTATEIBHBIX PAaCTBOPOB XJIOPUAA YPaHA BBICOKOW YUCTOTBI JUIS

YCTAHOBOK 10 Pa3JIeIEHUI0 U30TOMNOB ypaHa METOI0M XUMHUYECKOr0 0OMEHa.
[MTOACHUTEJIbBHOE 3AMEYAHUNE

OTH cucTeMBl COCTOAT U3 O00OpYNOBaHUS JJsl PACTBOPEHHUS, SKCTPAKIUH
pacTBOpUTENIEM H/MIM HOHOOOMEHHOrO OOOpYIOBAaHUS ISl OUYMCTKH, a TaKxkKe
JNEKTPONIUTUYECKUX SYEEK U1 BOCCTAHOBIICHUS U wm U™ 8 U”. B amux
CUCTEMax IPOU3BOJATCS PacTBOPHI XJIOpUAA YPaHa, B KOTOPBIX COACPAKUTCS JIUIIb
HECKOJIBKO 4acTell Ha MHJUIMOH METAJUIMYECKUX BKIKOYECHHH, TAKUX, KaK XPOM,
Kene30, BaHAIUM, MOIMOAEH M JAPYrMX JBYXBAJIEGHTHBIX HX KaTHOHOB WU
KaTUOHOB ¢ Ooibleil BajgeHTHOCThIO.  KOHCTpYKIIMOHHBIE MaTepualbl s
HJIEMEHTOB CUCTEMbI, B KOTOpOW oOpabaThiBaeTCs U"  BbIcOKOIt YUCTOTHI,
BKJIIOYAIOT CTEKJIO, (DTOpUPOBAHHBIE YIIIEBOJOPOJHBIE NOJIMMEPHI, TIpadur,
MOKPBITHIA TOJIUBHHUI-CYIb(GATHBIM MU MOIUIPHUP-CYIb(YOHHBIM TUIACTUKOM U

MPOMUTAHHBIN CMOJIOM.

CucreMbl OKHCJIEHHS YPaHa (XUMHYECKHid 00MeH)

CreunanabHO MpeAHa3HAUYE€HHbIE WM MOJITOTOBJICHHbBIE CUCTEMBI JIJISl OKHCIICHUS
+

U

oOorairesus MeETOI0M XUMHUYECKOT0 OOMEHa.

3 +4
B U ' 118 BO3BpallleHUs B KacKaJl pa3/efieHus M30TOMNOB ypaHa B Mpolecce

[MTOACHUTEJIbBHOE 3AMEYAHUNE
OTH CUCTEMBI MOTYT BKJIIOUaTh TAKUE DJICMEHTHI, KaK:

a) o0opynoBaHUe I KOHTAaKTHPOBAHHS XJOpa M KHCIOPOAa C BOJHBIMHU
sbdmaroeHTaM U3 000PYAOBaHUS pa3lelieHUuss W30TOMOB H  OKCTPAKIUU
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5.6.6.

5.6.7.

5.6.8.

+4 o “ o
06pazoBaBmeroc;1 U'B O6eI[HeHHI)II/I OPraHNn4Y€CKHN IMOTOK, BO3BpAIarOIINHCS
13 IIPOMU3BOJACTBEHHOI'O BBIXOAAd KaCKaaa,

b)  obopymoBaHue, KOTOpOE OTACSAET BOAY OT COJITHOM KHCIIOTHI, YTOOBI BOJIA
U KOHIICHTPUPOBAHHAS COJITHAs KHCJIOTa MOIJIM Obl ObITh BHOBb BBEICHBI B
IIPOLIECC B HYXKHBIX MECTaXx.

BeicTpo pearmpyroomme HOHOOOMEHHBIC CMOJIBI/aCOPOEHTHI (MOHHBIN
00MeH)

BricTpo pearupyiomye MOHOOOMEHHBIE CMOJIBI WM aJCOPOCHTHI, CIEHUAIBHO
MpelHa3HauYeHHble WM  MOATOTOBJEHHbIE JUIg  OOOramieHus ypaHa ¢
UCTOJB30BAHMEM TIpollecca HOHHOTO OOMEHa, BKIOYas IOPUCTBIE CMOJIBI
MaKpOCETYaTON CTPYKTYphl U/UIU MEMOpaHHbIE CTPYKTYPhI, B KOTOPHIX aKTHBHbIE
IPYyNIBl XUMHUYECKOTO OOMEHa OrpaHMYEHbl IOKPBITUEM Ha MOBEPXHOCTU
HEAKTUBHOM TMOPUCTOM BCIOMOTATEIbHON CTPYKTYpBI, U JPYTHE€ KOMIIO3UTHBIE
CTPYKTYpHl B JII00OW mpuemiieMol ¢opme, BKIIOYAsh YaCTHULBI BOJIOKOH. OTH
MOHOOOMEHHBIE CMOJIBI/aACOPOCHTHI UMEIT auamMeTpbl 0,2 MM WM MeHee |
JIOJDKHBI  OBITh  XMMUYECKM CTOMKMMH IO OTHOLICHMIO K pacTBOpaM
KOHIEHTPUPOBAHHOW COJSTHOM KHUCJOTHI, a TaKkkKe JOCTAaTOYHO MPOYHBI
¢usnyecku, ¢ TeM 4TOOBI X CBOMCTBA HE yXYAIIAIUCh B OOMEHHBIX KOJOHHAX.
CMmomnbl/agcopOeHThl CHEUaTbHO TMpeJHa3HAUYECHbl IS TMOJIYYEHUS KUHETHUKH
OYEeHb OBICTPOr0 OOMEHa M30TONOB YypaHa (UIUTEIBHOCTh MOJIYyOoOMEHa MeHee
10 cexyHm) u 00J1a1al0T BO3MOXXHOCTBIO pab0TaTh MPH TEMIIEpaType B IUAMa30HE
ot 100°C o 200°C.

HNoHoo0MeHHBbIE KOJIOHHBI (MOHHBII 00MEH)

Hunuaapuyeckue KoJOHHBI auameTpoM Oosiee 1000 MM anst ynepkaHus |
MOAJICPKAHUSL ~ 3alOJHEHHBIX  CJIO€B  HMOHOOOMEHHBIX  CMOJI/aJCOPOEHTOB,
CHENHNAbHO TpeIHa3HAuYCHHBIC WM MOATOTOBICHHBIC ISl 00OTAaIlIeHUs ypaHa C
HCIOJIb30BAHUEM HOHOOOMEHHOTO Mpolecca. OTH KOJOHHBI M3TOTOBJICHBI W3
MaTepuanaoB (TakuX, Kak THTaH WIA (QTOPUPOBAHHBIC YTIEBOIOPOIHBIE
MTOJTUMEDHI), CTOMKHUX K KOpPpO3HH, BBI3BIBAEMOM pacTBOpamMu
KOHIIEHTPUPOBAHHON COJITHOW KHUCIIOTHI, WJIM 3alUIICHBI MOKPBITUEM U3 TaKUX
MaTepuaioB M CIOCOOHBI paboTaTh Mpu Temriepatype B nuama3one ot 100°C mo
200°C u naBnenuu Boitre 0,7 MIa (102 ¢pyHT/KB. q10iim).

HNonooOMmenHbIe cucTeMbl peduiokca (MOHHBIH 00MeH)

a) CHCI_[I/IELHBHO npeaAHa3HAUYCHHBIC HIIN IIOATOTOBJICHHBIC CHUCTCMBI

XUMHUYCCKOI0 MU JJCKTPOXUMHUYCCKOrO BOCCTAHOBJICHUA [JIA PErcHCpalnun
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5.7.

peareHTa(0B) XMMHYECKOTO BOCCTAaHOBJICHHS, HCIIOJIB3yeMOTro(bIX) B KacKajax
MOHOOOMEHHOTO O0OTaIICHHS ypaHa.

b) ChoemuanbHO  TpeqHA3HAYCHHBIE WM TOJATOTOBJICHHBIE  CHCTEMBI
XUMHUYECKOTO WM  3JEKTPOXHUMHUYECKOTO OKHUCIEHUS JUIs pereHepanuu
peareHTa(0B) XHMMHYECKOTO OKHCIEHHUS, HCHOIb3yeMoro(blx) B Kackagax

HOHOOOMEHHOTO 00OTaIIeHHs ypaHa.
I[TOACHUTEJIBHOE 3AMEYAHUE

B mporecce MOHOOOMEHHOTO O0OTAlEHHST B KAa4eCTBE BOCCTAHABIHMBAIOIIETO
KaTMOHA MOXET HCIIOJIb30BaThCs, HAIPUMEpP, TPEXBAJICHTHBIM TUTAH (Ti+3), U B
9TOM CJIy4a€ BOCCTAaHOBHTEIIbHAs CHCTeMa OyneT BbIpabaThIBaTh Ti"”
MOCPEICTBOM BOCCTAHOBJICHUS Ti™.

B mpomecce B KadyecTBE OKHUCIHTENS MOXKET WCIOJIB30BAaThCs, HAIpUMED,
+3
TpexBajeHTHoe kene3o (Fe ™), m B 3TOM ciydae cucTemMa OKHCICHUS OyneT
+3 +2
BbIpabaThiBaTh Fe ~ mocpencTBom okucnenus Fe .

ClIeI.lI/IaJIBHO npeaAHasHaAa4YC¢HHbIC HJIH MOATr0OTOBJICHHbIEC CHUCTEMBI,
oﬁopynonafme u KOMIIOHCHTBbI  1JId HCIMOJIb30BaHUA B JIa3€pPHBIX
000raTuTEJIbHbIX YCTaHOBKaXx

BBOJIHOE 3AMEYAHUNE

CyIecTByOIre CUCTEMBI ISl 000TaTUTEIBHBIX MPOIECCOB C MCIOJIb30BaHUEM
Ja3epoB JIEJATCS Ha JIBE KaTETOpUU: Te, B KOTOPBIX padouei cpenoil SBISIOTCS
mapbpl aTOMapHOTO ypaHa, U Te, B KOTOpPHIX pabouell cpenoill SBISIOTCS Mapbl
ypaHoBoro coefuHeHus. OOIKMMU Ha3BaHUSMU ISl TAKUX MPOLECCOB SBISIOTCS:
nepBasi KaTeropusi - JIa3epHOE pa3JelieHHe H30TOMOB IO METOIY aTOMAapHBIX
mapoB (AVLIS wmmm SILVA); BrOopas kareropus - MOJICKYISPHBIA METOJ
na3zepHoro pazaenenus uzoronoB (MLIS unu MOLIS) u xumuueckas peaxius
MOCPEICTBOM H30MparenpbHOl 1o m3oTonaMm JazepHoi aktuBaruu (CRISLA).
Cucremsbl, 000pyI0BaHHE U KOMIIOHEHTHI Il YCTAHOBOK JIA3€PHOTO 00OTaICHUS
BKJIIOYAIOT: @) YCTPOMCTBA AJis MOJAaud MapoB METaNIMYECKOro ypaHa (IUis
n30uparenbHON (POTOMOHM3ANNN) WIIM YCTPOMCTBA [Tl TTOJIaYH MTApOB YPAHOBOTO
coenuHeHUS (I (GOTOMMCCOIMANIMM WM XHUMHYECKOW  aKTUBAIIWH);
b) ycrpoiicTBa s cOopa 000TaIeHHOTO U O0OETHEHHOTO METALUTUYECKOrO YpaHa
B KavecTBe "MpoaykTa" u "XBOCTOB" B MEPBOM KAaTETOPHH M YCTPOUCTBA JIJIsl cOopa
Pa3I0KEHHBIX WIH BBILIEIIINX U3 PEAKLUU COEIMHEHUN B KadecTBe "MpoayKTa" u
HEoOpabOTaHHOTO MaTepuaja B KadecTBE '"XBOCTOB" BO BTOPOM KaTETOPHH;
c) pabouue a3epHbIE CHUCTEMBI Uil M30MPATENLHOTO BO30YXKIEHHS H30TOIOB
ypana-235; u d) obopymoBaHue /Il MIOJATOTOBKY MOIaYl U KOHBEPCHUHU MPOIYKTA.
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5.7.1.

5.7.2.

BcenencTeue ClOKHOCTH CIEKTPOCKONIMM aTOMOB M COCIMHEHUM ypaHa MOXKET
noTpeOoBaThCs HCIONB30BaHUE JIOOOH M3 pAga MMEIONIMXCS  JIa3ePHBIX
TEXHOJIOTHH.

[MTOACHUTEJIbBHOE 3AMEYAHUNE

MHorve u3 KOMIIOHEHTOB, IEPEYMCICHHBIX B A3TOM pas3fese, BCTYNAT B
HEMOCPEACTBEHHBIM KOHTAKT € TMapaMH METaUIMYEeCKOr0 ypaHa WIH C
KUIKOCTBIO, WIM C TEXHOJOTMYECKUM ra3zoM, coctosiuMm u3 UFs nnu cmecn u3
UF¢ u npyrux razos. Bce moBepXHOCTH, KOTOPBIE BCTYIIAIOT B KOHTAKT C YPaHOM
i UFg, TOMHOCTBIO HM3rOTOBIEHBI M3 KOPPO3UECTOMKHUX MAaTEpHaloB WU
3aIMIIEHbl TOKPBITUEM W3 TaKUX MaTepUaoB. Jnsa  ueneir  paszena,
OTHOCSIIErocs K KOMIIOHEHTaM o0O0OpYyAOBaHUS MAJis Jia3epHOro oOoTramieHus,
Marepuaibl, CTOMKHE K KOPPO3UH, BBI3BIBAEMON MapaMuU WU >KUAKOCTIMH,
coepXKallMMU  METAJUIMYECKUM YpaH WIM YpPaHOBBIE CIUIABbl, BKJIIOYAIOT
MOKPBITBI OKCHJIOM WTTPUs TpaduT W TaHTald; ¥ MaTepuaibl, CTOWKHE K
Koppo3uu, BbI3bIBaeMoil UFs, BKIIOWalOT MeIb, HEPKABEIOMIYIO CTallb,
QTIOMUHUM, aTIOMUHHUEBbIE CIUIABbl, HUKEIb WJIM CIUIaBbI, cojepxkamue 60%
Hukens u oonee, u croiikue K UFs momHOCTBIO GTOpUPOBAHHBIE YIIICBOIOPOIHBIE

IIOJIUMEPHI.
Cucrembl Beinapuanusi ypana (AVLIS)

CrennaiabHO TpEIHA3HAYCHHBIE WU TMOATOTOBICHHBIC CHCTEMBI BBIMTAPUBAHUS
ypaHa, KOTOpPBIE COJEpPXkAaT BBICOKOMOIIHBIE TIOJOCOBBIC WM PacTPOBBIC
ANEKTPOHHO-TYYEBhIE MYIIKH C TEPEAaBaeMOil MOIIHOCTHIO Ha MUIICHBb Ooliee
2,5 xBt/cM.

CucreMbl 111 00padOTKHU KUAKOMeTA/LIHYeCKOro ypana (AVLIS)

CrienuanpHO NpeHa3HAuYE€HHbIE WM MOJArOTOBIEHHBIE CUCTEMBI JUIsl 00pabOTKH
KUIKOrO MeTajula I pacIUIaBICHHOIO YypaHa WIM YPAaHOBBIX CILIABOB,

COCTOSIIME U3 TUTJICH M OXJIaXKIAIOIIET0 O00PYAOBAHUS IJIsI TUTJICH.
INOACHUTEJIbHOE 3AMEYAHUE

Turnu u apyrue KOMIIOHEHTHI 3TOM CHCTEMBI, KOTOpbIE BCTYMAalOT B KOHTAKT C
pacIuUiaBiI€HHBIM ypaHOM WJIM YpPaHOBBIMHM CIUIABAMHU, HW3TOTOBJICHBI U3
KOPPO3UECTOMKUX M TEPMOCTOMKHUX MaTepHajioB WM 3alUIICHHBIX MOKPBHITUEM
W3 Takux MarepuanoB. [lpuemiembie MaTepuasnbl BKIIOYAIOT TaHTAJ, TOKPBITHIN
OKCHAOM  UTTpHus  TpaduT, rpaduT, TOKPHITHIA  OKHCIAMHU  JPYTUX

PECAKO3CEMCIIbHBIX 3JICMCHTOB UJIM UX CMCCSAMU.
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5.7.3.

5.7.4.

3.7.5.

5.7.6.

Arperatbl s cOoopa ''mpoaykra'" u  '"'XBOCTOB'" MeTa/LIMYECKOIO
ypana AVLIS)

CrenuanbHO NpeAHAa3HAYEHHbIE WM IOJATOTOBJIEHHBIE arperatsl i cOopa
"mpoaykTa" 1 "XBOCTOB" METAJUIMYECKOTO ypaHa B XKHJIKOH WU TBEpIOil popme.

[NOACHUTEJIBHOE 3AMEYAHUE

KOMITOHEHTBI 3THX arperatoB M3rOTOBJICHBI U3 MATEPUAIOB, CTOWKUX K HArpeBy
U KOPPO3UH, BBI3BIBAEMON MapaMy METAIIIMYECKOTO ypaHa WM KUAKOCTHIO, WU
3aIUIICHBI MOKPBITUEM M3 TAaKMX MAaTEepPHANIOB (TaKWX, KaK MOKPBITHIA OKCHIIOM
UTTpUs TpadUT WIN TAaHTAT) U MOTYT BKIJIFOYATh B ce0s TpyOOIIPOBOIBI, KJIaIllaHBbI,
mryrepa, "xemnobda", BBOJBI, TEIUIOOOMEHHUKHA W KOJIJICKTOPHBIC TIIACTUHBI IS

MarHMTHOTO, 3JIEKTPOCTATUUECKOTO WIIH IPYTUX METOJIOB pa3/IesICHuUs.
Ko:xkyxu pasaeaureabnoro moayJs (AVLIS)

CreunanbHO TpelHa3HAYEHHbIE WJIM MOJATOTOBJICHHBIE NMIMHAPUYECKUE WU
MpsAMOYTOJIbHBIC KaMCPhbIL JJISL IIOMCUICHUA B HUX NCTOYHHUKA naposB
METALUTUYECKOTO YpaHa, JIEKTPOHHO-JIYY€BOM MYIIKH U KOJUIEKTOPOB "mpoayKkTa"

u "XBOCTOB".
TTOACHUTEJIBHOE 3AMEUYAHUE

Ot KOXYyXHU HUMCHOT MHOXECTBO BXOOHBIX OTBepCTI/Iﬁ JJISL nmoagayu
AJIEKTPOITUTAHUS M BOJBI, OKHA JUIS JIA3€PHBIX MYYKOB, COCTUHEHUN BaKyyMHBIX
HACOCOB, a TAKXC I JUArHOCTUKHU M KOHTPOJIA KOHTPOJBbHO-UZMCPUTCIIbHBIX
nmpuOopoB. OHU UMEIOT TMPHUCIOCOONCHUS JJIi OTKPBITHUS M 3aKPBITHS, YTOOBI
obecrieunTh 00CITy)KUBAaHHE BHYTPEHHUX KOMIIOHEHTOB.

CBepx3ByKoOBbIe pacmiupuTeabHbie comia (MLIS)

CrnenuanbHO  NpeIHA3HAYEHHBIE WJIM  TOJATOTOBJICHHBIE  CBEPX3BYKOBBIC
paciupuTenbHbie comia s oxnaxaeHus cmeceit UFq u Hecymero raza 1o 150°K
UM HUKeE U Kopposuectorkue Kk UFs.

Koanexrops! npoaykra nartudgropucroro ypana (MLIS)

CHCI_[I/IEUIBHO MNpECaAHAa3HAYCHHBIC HJIM TMOATOTOBJICHHBIC KOJUICKTOPBI TBEPAOIO
npoaykra nstudropucroro ypana (UFs), cocTosimue 3 GpuibTpa, KOJIIEKTOPOB
YIapHOT'0 MJIY LIUKJIOHHOT'O THUIIA WIM UX COYETAaHUN U KOPPO3UECTOUKHUE K Cpele
UFs/UFeé.
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5.7.7.

5.7.8.

5.7.9.

5.7.10.

Komnpeccopsl UF¢/necymero raza (MLIS)

CrennanbHO NpeaHA3HAYECHHBIE WX TOATOTOBICHHBIE KOMIIPECCOPHI IS CMECEr

UFs 1 Hecyiero rasa ains aymtenbHol skernyaTaiuu B cpeae UFs. KoMmnoneHTs!
TUX KOMIIPECCOPOB, KOTOPBIE BCTYNAIOT B KOHTAaKT C HECYIIMM Ta3oM,
W3TOTOBJIIEHBI U3 Koppo3uecToMkux K UFg¢ MarepuasioB wiau 3aliyIIEHbI
MTOKPBITUEM U3 TAKUX MATEPHAJIOB.

YiorHenus ppamamomuxcs saaos (MLIS)

CrneuvanbHO  TpeIHAa3HAYEHHbIE  WJIM  TOJATOTOBJIEHHBIE  YIJIOTHEHUS
Bpallaromunxcs BaJIOB, YCTAHOBJICHHBIC Ha CTOPOHC TOAA4Y1 U HAa CTOPOHC BbIXOJa
JUIS YIUIOTHEHHsI Baja, COEIUHSIONIEr0 POTOp KOMIIpeccopa € MNPUBOJHBIM
JABUTATCIIEM, C TEM I-ITO6IJI O6€CHC‘-II/ITI> HaACKHYIO repmMeTu3anuio,
MPEIOTBPALIAIONIYIO BBIXO/ TEXHOJIOTHYECKOI0 ra3a Uiy HaTeKaHWe BO3JlyXa WU
YIUIOTHSIOIIETO Ta3a BO BHYTPEHHIOI KaMmepy KOMIIpeccopa, KOTopasl 3arojHeHa
cmecbto UFs u Hecymiero rasza.

Cucremsbl propupoBanusi (MLIS)

CrnenuanbHO  TIpeJHA3HAYEHHBIC  HMJIM  TOATOTOBJICHHBIE  CHCTEMBI  JUIS
¢ropuposanus UFs (B TBepaom cocrosinun) B UFs (ra3).

[NOACHUTEJIBHOE 3AMEYAHUE

OTU CUCTEMBI NIpeIHAa3HAueHBI s TopupoBanus codpanHoro nopomka UFs B
UF¢ B mensx mocneayromiero coopa B KOHTEHHEpaxX MPOIYKTa WM VIS TI0J1a4u B
omoku MLIS mnst momonamTensHOro oboramieHus. [lpu mprUMEHEHHH OHOTO
noaxoja peaxkuusi GropupoBaHUs MOXKET OBITH 3aBeplIeHa B MpeJesiax CHCTEMBbI
paszieneHus: U30TOIOB, /i€ MAET Peaklus U HEMOCPEICTBEHHOE H3BJICUCHUE U3
KoJiekTopoB "mpoaykra. Ilpu mpumenenuu apyroro noaxona nopomok UFs
MOJKET OBITh M3BIICUCH/TIEPEMEIEH U3 KOJUIEKTOPOB "MpoAyKTa" B MOAXOMASIIUN
peakTop (HampuMep, peakTop C IMCEBIOOXKIKEHHBIM CIIOEM KaTallu3aTropa,
TeIMKOUJANIBHBIN peakTop WM >KapoBas OaliHs) B Iensx (TopupoBaHus. B
000ouX cllydasx HCIOJIB3YEeTCsl 00OpyIOBaHME ISl XpaHEHUs W TepeHoca dropa
(wmu  Opyrux TOpHEeMIIEMBIX (DTOPHUPYIONIMX pPEareHToB) W s cOopa u
nepenoca UFe.

Macc-cnekrpoMerpbl/uctouHuku uoHos UF6 (MLIS)

CrnennanbHO TNpeNHA3HAYECHHBIE WM IOATOTOBICHHBIE MAarHUTHBIE WU
KBaJIPYIOJIbHBIE MAacC-CIIEKTPOMETPHI, CIIOCOOHBIE MPOU3BOIUTH MPSAMON OTOOP
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5.7.11.

5.7.12.

mpo0 moaBaeMoi Macchl, "mpoaykTa" uiH "XBocToB" 13 ra3oBbiXx MOTOKOB UFs 1
o0Jafaromue moJIHbBIM HAOOPOM CIIEeTYIONINX XapaKTePUCTHK:

1. yaelbHas pa3peliarolas CliocoOHOCTh 1Mo Macce cBbie 320;

2. COACPIKAT HCTOYHUKH MOHOB, U3TOTOBJICHHBIC U3 HUXPOMA WUJIX MOHCIIA U

3alUIIEHHbIE TIOKPBITUEM U3 HUX, UM HUKEIHUPOBAHHBIE;

3. coJiepkaT MOHU3AIMOHHbBIE HCTOYHUKH ¢ O60MOapIMPOBKOM 3EKTPOHAMU;
4. coJiepKaT KOJIJIEKTOPHYIO CUCTEMY, IPUTOJIHYIO JIJIsl H30TOITHOTO aHATN3a.
Cucrembl nogauu/cucreMbl 0TBoAA "'mpoaykra' u "xBoctoB'" (MLIS)

CrneuuanbHO TpeqHa3HAYEHHbIE WM TOJATOTOBJICHHBIE TEXHOJIOTMYECKHE
CHUCTEMbBI NI O60pyI[OBaHI/I€ JJIA OGOI‘&THTCHBHBIX YCTaHOBOK, U3IrOTOBJICHHBIC U3
kopposuecToiikux kK UFs MarepuanoB, uian 3alMIIEHHBIX MOKPBITHEM M3 TaKUX
MaTepHuaoB, BKIIOYAIOLIUE:

a) ONUTArOmMMUEC aBTOKJIABBI, II€YU WU CHCTCMBI, I/ICHOJ'H>3yeMBIC JIA 1mogadyu
UF¢ ns mporiecca oboralieHus;

b)  mecybmumaropsl (WM XOJIOAHBIE JIOBYIIIKH), HCHOJb3yeMbIE IS
BbIBeieHUuss Harperoro UFg w3 mpomecca oOoramieHusl Ui TOCIEIYIOIIEro
nepeMeIeHHS,

c) CTAaHLUU OTBEPXKICHUSA WIM CXKIMKEHUS, MCIIOJIb3yeMble Ul BbIBEICHUS
UFs u3 mpouecca oOorameHust myrem cxatus u nepeoga UFs B kuakyo uiu

TBEPAYIO HopMmy;

d) cTaHiuu "mpoaykTta" WM "XBOCTOB", MCHOJIb3yEMBIE ISl MEPEMEILICHUS
UF¢ B KOHTEHHEPBL.

Cucrembl otaenenusi UFs or Hecymero raza (MLIS)

CrnenuanbHO TpeAHA3HAYEHHbIE WM  TMOJATOTOBJIEHHBIE TEXHOJIOTHYECKUE
cuctembl g otaeneHust UFg o Hecymero raza. Hecymum razom MoXeT OBITH
a30T, aproH WIX IPYrou ras.

[NOACHUTEJIBHOE 3AMEYAHUE
OTH CUCTEMBI MOTYT BKIIIOYATh TaKO€ 000pYyAOBaHHUE, KaK:

a) KPUOTEHHBIC  TEIUIOOOMEHHUKH WU  KPHOCEMaparopbl, CIOCOOHBIC
co3naBaTh Temneparypsl -120°C unu MeHee, Wi
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5.7.13.

5.8.

5.8.1.

b) OJIOKM KPHUOTEHHOTO OXJIAKJEHHUS, CIIOCOOHBIE CO37aBaTh TEMIIEPATyphI

-120°C nim MeHee, uin

C) xonozaubie oBymkn UFs, ciocoGHbIe co3naBaTth Temmepatypsl -20°C wim
MEHee.

Jlazepubie cucrembl (AVLIS, MLIS u CRISLA)

HaSGPBI WM JIa3€pHBIC CHUCTEMBI, CICOHUAJIBHO MPECAHA3HAYCHHBIC MU
NMOATOTOBJICHHBIC JIA pa3ACIICHHUA U30TOIIOB ypaHa.

[NOACHUTEJIBHOE 3AMEYAHUE

Jlazepnas cuctema mporecca AVLIS 00bIMHO COCTOUT M3 JIBYX J1a3€poB: Ja3epa
Ha Tapax MeIM U jazepa Ha Kpacutensx. JlazepHas cucrema ans MLIS oGeraHO
COCTOMT M3 Jasepa, paboratomero Ha COz WIM 3KCUMEpPHOTO Jiaepa u
MHOTOXO/IOBOM ONTHYECKOW SUYCWKH C BpaIlaloNUMHUCA 3€pKaJlaMH Ha 00enx
ctopoHax. [list a3epoB WM Ja3epHBIX CUCTEM MPU 00OUX IMpolieccax TpedyeTcs
CcTaOWIM3aTOp CHEKTPOBOM YacTOThI JUIsi pabOThl B TEUEHHUE JIUTEIbHBIX
MEPUO/IOB BPEMEHH.

Cneunam,ﬂo npeaAHasHaAa4YCHHbIC HJIH MMOATr0TOBJICHHbIEC CHUCTEMBI,
oﬁopynonafme M KOMIIOHEHTBI 1Jid MCIOJb30BaHHUHA HA 000raTUTEJIbLHbIX
YCTaHOBKaX € MJIa3MEHHBIM pa3ac¢JICHUEM

BBOJIHOE 3AMEYAHUME

[Ipn mpouecce miIa3MEHHOTO pa3lieleHusl I1a3Ma, COCTosasi U3 MOHOB ypaHa,
MPOXOJUT uepe3 DdJIEKTPUUECKOE II0JIe, HACTPOEHHOE Ha 4YacTOTy HOHHOTO
pe3oHaHca U™, ¢ TeM 4ToGbl OHU B IEPBYIO OYEpe/lb MOTJIOLAIN SHEPTUI0 U
YBEJIMYUBAJICA JUAMETP MX IITOMOPOOOpa3HbIX OopOUT. VOHBI ¢ MpOXOXKIAEHUEM
no OoJblleMy JAMaMeTpy 3axBaThIBAIOTCS JUIsI 00pa3oBaHMsA MPOAYKTA,
oboramennoro U™, Tlmasma, KOTOpasi o0pa3oBaHa MOCPEACTBOM HOHM3AIMHU
YpaHOBOI'O Iapa, COAEPKUTCS B BaKyyMHOM KamMepe C MAarHUTHBIM IIOJIEM
BBICOKOW HANpPsDKEHHOCTH, OOpa3oBaHHBIM C TIOMOINBIO CBEPXIPOBOJSIIETO
MarHuTa. OCHOBHBIE TEXHOJIOIMYECKHE CHCTEMBI IPOLECCA BKIIOYAIOT CUCTEMY
reHepaluy YpaHOBOM IMIIa3Mbl, pa3/IeIUTEIbHBI MOAYNb CO CBEPXMPOBOISLINM

MarHiTOM M CHCTEMBbI M3BJICUEHUS MeTallta Juist cOopa "mpoaykra" u "XBocToB".
MuKpoBOJIHOBbIE€ HCTOYHUKYU IHEPTUN U AHTEHHBI

CHCI_[I/IELHBHO MnpeaHa3Ha4YCHHBIC NI HOoArOTOBJICHHBIC MHKPOBOJIHOBBIC

HUCTOYHHUKH OHCPruM M AaHTCHHBI I TCHCpalluh HWJIW YCKOPCHHUSA HOHOB U
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5.8.2.

5.8.3.

5.8.4.

5.8.5.

5.8.6.

obOnagaroniue ClACAyIONMMUA XapakTepuctukamu:  vactora Beime 30 [T u
CpeaHss BBIXOJHAs MOIIHOCTD JJIsl TeHepali HOHOB Ooiee 50 kBT.

Conenonnm JJIA BO36y)KI[eHI/IH HOHOB

CrnenuanbHO TpeAHA3HAYEHHbIE WM TOJATOTOBIICHHBIE  COJEHOMIBI IS
pagruovacTOTHOTO BO30YXICHUS MOHOB B auamna3oHe vactor 6onee 100 k[’ u
crocoOHbIe paboTaTh pu cpenHeit MomHocTH Oomnee 40 kBT.

Cucrembl reHepanuy yPaHOBOH IJIa3Mbl

CHCI_[I/IEUIBHO HpeI[HaBHa‘IeHHBIe WX TOATIOTOBJICHHBIC CHUCTEMBI I‘eHepaHI/II/I
YPaHOBOM ILJIa3MbI, KOTOPBIE MOTYT COJEP)KAaTh BHICOKOMOIIHBIC TIOJIOCOBBIC HITH
pacTpoBBIC DJIEKTPOHHO-TYYEBBIE MYIIKA C TEpeJaBaeMoOil MOITHOCThIO Ha
MHIIEHE Ooee 2,5 kBt/cMm.

CucreMbl 1is1 00pa0dOTKHU )KUAKOMETAUIHYECKOr0 ypaHa

CrienmanbpHO NpeHa3HAuYE€HHbIE WM MOJATOTOBIEHHBIE CUCTEMBI JUIsl 00pabOTKH
KUIKOrO MeTajula I pPacIUIaBICHHOIO YypaHa WIM YPaHOBBIX CILIABOB,

COCTOSIIME U3 TUTJICH M OXJIaXKIAIOIIET0 000PYAOBAHUS JIJIsI TUTJICH.
INOACHUTEJIbBHOE 3AMEYAHUE

Turnu u apyrue KOMIIOHEHTHI 3TOM CHCTEMBI, KOTOpbIE BCTYMAalOT B KOHTAKT C
pacIuUiaBiI€HHBIM ypaHOM WJIM YpPaHOBBIMHM CIUIABaMHU, HW3TOTOBJICHBI U3
KOPPO3UECTOMKUX M TEPMOCTOMKHUX MaTepUaioB WMJIU 3alUIICHbI TOKPHITHEM M3
Takux matepuasioB. [lpuemiemble Marepuanbl BKIIOYAIOT TAHTAJ, MOKPBITHIN
OKCHJOM  UTTpus  TpaduT, rpaduT, TMOKPHITHIA  OKHCIAMHU  JPYTUX

PCAKO3CEMCIIbHBIX 3JICMCHTOB UJIM UX CMCCSMU.
Arperatsl s cOopa "mpoaykrTa' u '""XBOCTOB'' MeTaJUINYEeCKOro ypaHa

CHCI_[I/IEUIBHO NpCeAHA3HAUYCHHBIC WJIM IIOATOTOBJICHHLIC arperarbl IJId c6opa
"mpoaykTa" W "XBOCTOB" IJIi METAILIMYECKOTO ypaHa B TBepAou dopme. ITu
arperatbl JUisi cOOpa HM3TOTOBJICHBI W3 MaTepHalioB, CTOHKMX K HarpeBy u
KOPpO3WH, BBI3bIBAEMON IMapamMH METAJUIMYECKOTO ypaHa, TaKuX, Kak rpadwur,
HOKpBITBIﬁ OKCHUIOM UTTPHUA, WKW TAaHTAJl, WJIA 3allIUIICHBI ITOKPBITUCM M3 TAKUX

MaTepuasoB.
Ko:xyxu pa3ienuteibHOro MoayJIs

I_II/IJ'II/IHI[pI/ILIeCKI/Ie KaMCpBhbI, CIIequaJIbHO MnMpe€aHa3HA4YCHHBIC nim
IOATOTOBJICHHBIC [JId HMCIIOJIB30BaHMA Ha 000raTUTEIbHBIX YCTaHOBKax ¢C

INIa3MCHHBIM  pa3ACIICHUEM, [JIA IIOMCHICHHUA B HHUX HNCTOYHHUKA ypaHOBOI\/'I
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5.9.

5.9.1.

IJIa3Mbl, SHEPreTUYECKOTO COJICHOMIA PAANOYACTOThl M KOJUJIEKTOPOB "mpoaykTa"

1 "XBOCTOB".
TTOACHUTEJIBHOE 3AMEUYAHUE

Ot KOXYyXHU HUMCHOT MHOXECTBO BXOIOHBIX OTBepCTI/Iﬁ JJISL moagayu
AJIEKTPONIUTAHUS, COSAMHEHUH U y3MOHHBIX HACOCOB, a TaKXke s
AUATrHOCTUKU U KOHTPOJII KOHTPOJIBbHO-U3MCPUTCIIbHBIX HpI/I60p0B. OHHU HUMEIOT
MIPUCTIOCOOJICHUS JUTsl OTKPBITUS U 3aKPBITHsI, YTOOBI 00ECIIeYUTh 00CITy)KUBaHUE
BHYTPCHHUX KOMIIOHCHTOB W HU3IOTOBJICHBI U3 COOTBCTCTBYIOIINX HCMAIHUTHBIX

MaT€pHraIoB, TAKUX, KaK HEPIKABCIOIIaA CTAJIb.

CrnenuajbHO NnpeaHasHaA4Y¢HHbIC HJIN noAroTOBJICHHBIC CHUCTEMBI,
060pyu03aﬂne H KOMIIOHEHTBI IJII HMCIHOJb30BAaHHUA Ha YCTaAaHOBKaX
JJIEKTPOMATrHHTHOI'O o0oraieHus.

BBOJHOE 3AMEYAHUWE

[Ipy >7eKTPOMAarHUTHOM MPOIECCe MOHBI METAUTUYECKOTO ypaHa, MOJyYeHHBIC
MOCPEACTBOM HOHUM3AlMK MUTaroniero marepuana u3z coieil (00sraHO UCls),
YCKOPSIFOTCST M TIPOXOISAT Yepe3 MAarHWTHOE I0JIe, KOTOPOE 3acTaBIISICT HOHBI
Pa3IUYHBIX HM30TOMOB MPOXOJIUTH MO Pa3INYHBIM HampaBieHUsM. (OCHOBHBIMU
KOMIIOHEHTaMH  AJIGKTPOMArHUTHOTO ~ M30TOITHOTO  CcemapaTopa  SIBJISIOTCS:
MarHMUTHOE TIOJIE /IS OTKJIOHCHHUS/PA3[IeiCHUss W30TOIOB HMOHHOTO TTyYKa,
HCTOYHHKA MOHOB C €r0 CHCTEMOW YCKOPEHHs, M CHCTEMBI cOOpa OTIACICHHBIX
MOHOB. BcrmomorarenbHble CHCTEMBI JJIsi 3TOTO MPOIEcca BKIIOYAIOT CHUCTEMY
CHaO)KGHUSI MAarHUTHON DSHEPrHel, CHCTEMbl BBICOKOBOJIETHOTO THTAaHUS
HUCTOYHUKA HMOHOB, BaKYyMHYIO CHUCTEMY U OOIIMPHBICE CHCTEMbl XHUMHYECKOH
00pabOTKM IS  BOCCTAHOBJICHUS  TPOAYKTa W  OYHMCTKH/pPEreHEpalnu

KOMIIOHEHTOB.
DJIEKTPOMarHuTHbIE CenapaTopbl H30TONOB

DJIEKTPOMAarHUTHBIE CEMapaToOpbl U30TOMOB, CIEHHUAIBHO MPEeAHA3HAYECHHBIC WU
MOATOTOBJECHHbIE JJI pa3[elieHus H30TONOB YypaHa, U 00OpylOBaHUE U

KOMITOHEHTBI JJI1 3TOTO, BKIIIOYAs:
a) Hcrounnku HOHOB

CrenuanbHO TMpeAHA3HAYCHHBIE WJIH TOATOTOBICHHBIC OTACIBHBIC WU
MHOTOYHCJICHHBIC MCTOYHUKH HOHOB ypaHa, COCTOSIIHE W3 HCTOYHHMKA Tapa,
MOHM3aTOpa W YCKOPUTENsSl IydyKa, H3TOTOBIIEHHBIE M3 COOTBETCTBYIOIIMX
MaTepUajoB, TAKUX, Kak rpaduT, HEp)KaBEOIas CTab WU MElb, U CIIOCOOHBIX
obecrnieunBaTh 00K TOK B mydke HOHOB 50 MA wim Ooree.
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5.9.2.

5.9.3.

b)  KomrekTopbl HOHOB

KOJ'IJ'IGKTOPHBIC IUIaCTHHBI, HUMCIOIIHWE JBC WIH boiee meian M I11asa,
CIICIUAJIBHO MPCAHA3HAYCHHBIC WJIX MMOATOTOBJIICHHBIC IJIA c6opa ITYyYKOB MOHOB
O6OFaH_ICHHOFO n O6€I[H€HHOFO YpaHa U HU3TOTOBJICHHBIC M3 COOTBECTCTBYIOIIUX

MaTepHaloB, TAKUX, KaK TpadUT WIH HEp)KaBEIOIas CTajb.
c)  BakyymHbIe KOXKyxu

CrenuanbHO peHa3HAYEHHBIE WM MTOATOTOBICHHBIE BAKYYMHBIE KOKYXHU
JUIsL  DJIEKTPOMAarHUTHBIX ~ CENapaTopoB  ypaHa,  M3TOTOBJICHHbIE U3
COOTBETCTBYIOIIUX HEMArHUTHBIX MATePUAIOB, TAKUX, KaK HEPXKABEIOIIasi CTalb,

U TIpeIHa3HaYeHHBIC 7151 paboThl npu nasieHuu 0,1 [1a wim Hinke.
INOACHUTEJIBHOE 3AMEYAHUE

OTH KOXYXH CHEIHaTbHO TMpEJHAa3HAYCHBl Il TOMENICHUS B HUX
HCTOYHHUKOB MOHOB, KOJUICKTOPHBIX ITNIACTHH U BOJOOXJIAXKIACMBbIX BKHaI[BIHleI\/JI )41
UMEIOT TPHUCTIOCOOJICHUsT Uil coeauHeHuid audPy3MOHHBIX HACOCOB U
HpI/ICHOCO6HCHI/IH IJI OTKPBITUA U 3aKPBITUSA B HEIAX U3BJICUCHUA U 3aMCHBI 9THUX
KOMITOHEHTOB.

d) MarHuTHbI€ MOJTIOCHBIE HAKOHEYHUKH

CrenuanbHO TpeJHAa3HAYCHHBIE WM  TOJITOTOBJICHHBIC MarHUTHBIE
MOJIFOCHBIC HAKOHCYHUKH, MUMCIOIIHUC AUAMCTP 60.]186 2 M, HUCHOJIb3YCMBIC IJId
o0ecCTeYeHNsT TOCTOSTHHOTO MAarHUTHOTO TIOJISI B 3JIEKTPOMAarHUTHOM CemapaTope
H30TOIIOB U JJId NCPCHOCA MAIHUTHOIO IIOJIA MCKIAY PACIHOJIOKCHHBIMU PAOOM
ceraparopamu.

BbICOKOBOJIbTHBIE HCTOYHUKH MATAHUS

CrnernuanpbHO TMpEIHA3HAYCHHBIE WM  TOJATOTOBJICHHBIE  BBICOKOBOJIbTHBIC
WUCTOYHUKH TUTAHUS IS UCTOYHUKOB HOHOB, O0JaJaroIIde MOJTHBIM HA00pOM
CIENYIONTUX XapaKTEPUCTHK: MOTYT paboTaTh B HENPEPHIBHOM PEKUME,
BbixogHoe Hampspkenue 20 000 B wnu Gonee, BeixomHoi Tok 1 A winu Gonee u
crabmm3anus Hanpspkenus meree 0,01% B Teuenne 8 4acoB.

N cTouHnKN NUTaAaHUA JJIEKTPOMATrHUTOB

CHGHI/IHJ'II)HO nNpeaAHa3HAUYCHHBIC HJIM IIOATOTOBJICHHBIC MOINHBIC HCTOYHHKHU
IMUTaHUAg TIOCTOAHHOI'O TOKa [JIA 3SJICKTPOMArHUTOB, OGH&H&IOH_II/IG ITIOJIHBIM

HaOOPOM CIIEAYIOIIMX XapaKTEPUCTHK: BBIXOIHOW TOK B HENPEPHIBHOM pPEKUME

37



500 A wnm 6onee npu Hanpspkernn 100 B wnu 6omee, mpu cTabuian3amum mo TOKy

nnu HanpspkeHuto mesee 0,01% B Teuenue 8 yacos.

YcraHOBKHM 1JIs1 NMPOM3BOACTBA THKEJIOH BOIbI, AeHTEepUd M JAeliTepHeBbIX
coeJUHeHHII W oO0opyaoBaHHMe, CHEeNHAJTbHO MpPeJIHA3HAYECHHOEe WJIH
MOAr0TOBJICHHOE /Il ITOI'0

BBOJIHOE 3AMEYAHUME

Tﬂ)KC.HYIO BOAY MOYKHO IPOU3BOAWUTD, UCIIOJIB3YA PA3JIMIHBIC ITPOLICCCHI. O,Z[HaKO
KOMMEpPYECKH BBITOJHBIMH SIBISIOTCS JIBA MpOIECCa:  MPOIECC H30TOIMHOTO
oOMeHa BoIbl H cepoBomopoaa (mpomecc GS) M mpoIecC M30TOMHOTO OOMEHa
aMMHaKa U BOJOpO/a.

[Ipoiecc GS ocHoBaH Ha OOMEHE BOAOPOAAa W ACHTEpHUs MEXAY BOJIOU U
CEPOBOJIOPOJAOM B CHUCTEME KOJIOHH, KOTOpBIE SKCILUIyaTHUPYIOTCA C XOJIOJHOU
BEPXHEU CEeKIMen U ropsauei HuxHel cexkuueid. Bona Teder BHU3 1O KOJIOHHAM, B
TO BpeMs KakK CEpOBOJOPOJAHBINA ra3z IUPKYIUPYET OT JAHA K BEPIIUHE KOJIOHH.
JI1st cOnEeNCcTBHSI CMEIIMBAHUIO Ia3a U BOJBI UCIIOIB3YETCS PSIL AbIPYATHIX JOTKOB.
[JenTepuil nepeMeniaeTcss B BOAy IIPU HU3KUX TEMIIepaTypax U B CEPOBOJOPOL
IpU BBICOKMX TeMmieparypax.  OOoraiieHHble JAeWTepHeM Tra3 WId BoJa
YAAISIOTCS U3 KOJIOHH MEPBOM CTYIEHU HA CTHIKE TOPSAYUX M XOJIOJIHBIX CEKIUU, U
MPOLECC MOBTOPSETCS B KOJOHHAX cieAyrolieil cryneHu. [IpoaykT mocienHei
¢da3zer - Boma, oOoramenHas geiitepuem g0 30%, HampaBuseTcs B
JUCTUUISILIUOHHYI0 YCTaHOBKY JJIsi MPOM3BOJCTBA PEAKTOPHO-YUCTOM TSHKEION
BOJIBL, T.€. 99,75% okucu neurepusi.

B mpouecce oOmMeHa Mexay aMMHAKOM M BOJOPOJOM MOXKHO H3BICKAaTh
NEUTepUN M3 CHUHTE3-Ta3a IOCPEACTBOM KOHTAaKTa C JKHJIKMM aMMHAaKOM B
OPUCYTCTBUM KaTanmu3aTopa. CuHTe3-ra3 mojgaercs B OOMEHHBIE KOJOHHBI U
3aTeM B aMMHa4yHbI KOHBEPTEp. BHYTpM KOJNOHH ra3 moJHUMAaeTcs OT AHA K
BEpLINHE, B TO BPEMs KaK *KUAKUN aMMMAK T€YET OT BEpLIMHBI KO IHY. JlenTepui
B CHHTE3-Tra3ze JIMLIAETCA BOJOPOJAa M KOHLIEHTPUPYETCA B aMMHUake. AMMMAK
IIOCTYIAeT 3aT€M B YCTAHOBKY JUIs KPEKHMHIa aMMHaKa Ha JHE KOJOHHBI, TOrJa
Kak ra3z cobupaercs B aMMHauHOM KOHBepTepe Ha BepuinHe. Ha mocnemyrommx
CTYNEHSX TPOMCXOJUT JalbHEeiIIee oOorameHne, M IyTeM OKOHYATEIbHON
TUCTWIISIUY NIPOU3BOAMUTCA PEAKTOPHO-YUCTas Tshkenad Boja. Ilomada cuHTes-
ra3a MoXxet ObITh oOecrieueHa aMMHAaYHON YCTaHOBKOM, KOTOpasi B CBOIO O4Yepe/ib
MOJKET OBITh COOPYKEHA BMECTE C YCTAaHOBKOH Il MPOU3BOJACTBA TSAXKEIOW BOJBI
IyTeM H30TONHOrO OOMEHa aMMHaka M BOJOpoJa. B mpoliecce amMMuadHo-
BOJIOPOJIHOTO OOMEHA B KaueCTBE MCTOYHUKA MCXOJHOTO IEHTEepHsl MOXKET TaKkxKe

HCIIOIB30BaThCS OOBIYHAS BOAA.
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6.1.

MHorue npeaMeTsl KII04eBOro o00py1oBaHuUs IJsl YCTAHOBOK IO MPOU3BOJICTBY
TSOKETIOW BOJBI, MCHOJB3yIOMMX mporecchl GS Wi aMMHauyHO-BOJOPOIHOTO
oOMeHa, IIUPOKO PACHpPOCTPAHEHbI B HEKOTOPBIX OTPACIAX HEPTEXUMUYECKOU
IIPOMBIILIJIEHHOCTH. OcobeHHO 3TO KacaeTcs HEOONBIIMX  YCTaHOBOK,
ucnionb3ytonux mporecc GS.  OmgHako HEMHOTHE TPEaMETH O00OpPYIOBAHMS
ABISIOTCS cTaHaapTHeiMU. [Iporneccsl GS W aMMHA4YHO-BOJOPOAHOTO OOMEHa
TpeOyroT 00pabOTKH OOJBITUX KOJTHMYECTB BOCTUIAMEHSIONINXCS, KOPPO3UOHHBIX U
TOKCHYHBIX HJKOCTEH TNPH MOBBIIEHHOM JaBieHUU. COOTBETCTBEHHO IMpH
pa3paboTKe CTaHAApPTOB MO MPOEKTUPOBAHUIO U AKCIUTyaTallUU ISl YCTAaHOBOK U
00OpYyZOBaHUs, HCIOJIB3YIOIIUX ATH TPOLECCH, CIEAYeT YACHATh OO0NbIIoe
BHUMaHHE TMOJA00pY MaTepHalioB M UX XapaKTepUCTHKaM C TeM, YTOObI
00ecTIeYHThb JUTUTEIbHBIM CPOK CIIY>KOBI IPU COXPAHEHUH BBICOKOW 0€301MacHOCTH
u HagexxHoctu. OmnpeneneHre mMacmTaboB OO0YCIOBIMBAETCS TJIABHBIM 00pa3om
COOOpaKEeHUSIMH PKOHOMHKH M HeoOxoaumoctu. Takum oOpas3oM, Oombluas
4acTh NMPEAMETOB 000pyI0BaHUS U3TOTOBJISIETCS B COOTBETCTBUH C TPEOOBAaHUSIMU
3aKa3y4uKa.

Hakonen, crnenyer oTmMeTuTh, 4TO Kak B mporecce GS, Tak u B mpolecce
aMMHaYHO-BOJIOPOJIHOTO OOMEHa, MpeAMEThl O00OpYAOBaHUS, KOTOpBIE IIO
OTIENbHOCTH HE IMpEeIHa3HAYeHbl WJIM IOATOTOBIEHBI CIELMAIBHO  JUIS
MIPOM3BOJICTBA TSHKENOM BOJBL, MOTYT COOMpAaThCsl B CHUCTEMBI, CHEIHAIBHO
[IpeIHa3HAYEHHbIE WM MOJATOTOBJIECHHBIE IJI1 IPOU3BOJCTBA TSKEIONH BOMBI.
[Ipumepamu Takux CHCTEM, MPUMEHSIEMBIX B O0OOMX TMpoleccax, SBISIFOTCS
cucTeMa KaTaIUTUYEeCKOTO KpPEKHMHIa, UCIoib3yemMas B Ipolecce oOMeHa
aMMUakKa U BOJOPOJa, U JUCTWUISLIMOHHBIE CUCTEMBI, UCIIOJIb3YEMBIE B IIPOLIECCE
OKOHYATEJIbHOM KOHLEHTpPAlUU TSDKEJIOM BOJBI, JOBOJAIIEH €€ 10 YPOBHS
PEaKTOPHO-YHCTOM.

[TpenMeTsl  000pymOBaHWSA, KOTOpBIC CHCIHAIBHO TpEAHA3HAYCHBI WU
IIOATOTOBJICHBI JIA HpOI/I?)BOI[CTBa T$I)KCJIOI71 BOIbI HyTeM HCITIOJIb30BaHUA JII/I6O
mporecca oOMeHa BOJIBI U CEPOBOJOPOAA, JIMOO TMporiecca oOMeHAa aMMHaKa M
BOJIOPO/Ia, BKJTFOYAIOT:

Bopno-cepoBogopoanbie 00MeHHbIE KOJTOHHBI

OOMeHHBIE KOJIOHHBI, HM3TOTAaBIMBAaEMble U3 MEIKO3EPHUCTON YIJIEpOIUCTOM
ctamu (Hampumep, ASTM AS516), mumamerpom ot 6 M (20 dyroB) 10 9 ™M
(30 ¢byToB), KOTOpBIE MOTYT SKCIUTyaTHpPOBaThCS TPU AABICHUM CBBIIIE WIN
paBaoM 2 MIla (300 ¢yHT/KB. m10HM) U UMEIOT KOPPO3HUOHHBINA JOMYCK B 6 MM

HIIN 60.]1]:1].[6, CliCUaJIbHO MPEAHA3HAYCHBI WX IMOATOTOBJICHBI JIS TPOU3BOJACTBA
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6.2.

6.3.

6.4.

6.5.

TSDKETIOW BOJBI IIYTEM HCIIOJIB30BaHUS MPOIIECCa U30TOIMHOTO OOMEHa BOJIBI H
CepoOBOAOPOAA.

I'azopyBKH M KOMIIpecCOpBI

OpHocrtynenyarsle, manoHanopssie (T.e. 0,2 MIla umu 30 ¢yHT/KB. 110¥HM)
LHEHTPOOSXKHbIE  Tra30lyBKM  WJIM  KOMIPECCOpbl I LUPKYISALUU
CEpOBOJIOPOAHOTO Ta3za (T.e. ra3a, cojepxaiero oonee 70% H»S), cnenmansHO
IpeJHa3HAuYCHHbIE WIM MOJTOTOBJIEHHBIE MJs IMPOU3BOJACTBA TSKEIOW BOJBI
IIyTEM HUCIIOJIb30BaHUS Mpoliecca 0OMEHa BOABI M CEPOBOJOPOA. DTH T'a30yBKU
WIA KOMIIPECCOPBI UMEIT MPOU3BOJUTENBHOCTD, MPEBBIIIAIONLYI0 UIH PAaBHYIO
56 m’/c. (120 000 SCFM) IPU SKCIUTyaTallid TOJ JaBJICHUEM, IMPEBBIIIAIONIIM
unu paBHbM 1,8 MIla (260 ¢byHT/KB. nroiiM) Ha BXOJE, M1 CHAOKEHBI CaTbHUKaMH,
yCTOMYMBBIMU K Bo3aeiicTBuio HaS.

AMMHAYHO-BOAOPOAHBbIE 00MEHHbIE KOJOHHBI

AMMHaYHO-BOJIOPOIHBIE OOMEHHBIE KOJOHHBI BBICOTOM OoJsiee MM paBHOU 35 M
(114,3 ¢yroB) mmamerpom ot 1,5 M (4,9 dpyroB) no 2,5 m (8,2 pyroB), KOTOpHIE
MOTYT O3KCIUTyaTUpOBaTbCs TMOJA  JlaBlieHWeM, nmpeBblmamommm 15  Mlla
(2225 hyHT/KB. nMI0IIM), CIENHMATBHO TpPEIHA3HAYCHHBIC WM IOJTOTOBJICHHBIE
IUIE TIPOM3BOJICTBA TSDKEJIION BOABI IYTEM HCIOJIB30BaHUS Mpolecca OOMEHa
aMMHaKa M BOJOPOJA. OTH KOJIOHHBI MMEIOT TaKK€ MO MEHBbLIEH Mepe OJHO
O0TOOPTOBAaHHOE OCEBOE OTBEPCTHE TOTO K€ JAMAMETPa, YTO W IMIIMHApPUYECKas
4acTh, Y€pe3 KOTOPYKD MOTYT BCTaBIIATHCS WM BBIHUMAThCA BHYTPEHHHE YacCTH

KOJIOHHBI.
BHyTpeHHI/Ie YaCTH KOJOHHBI U CTYNNEHYIATbI¢ HACOCHI

BHyTpeHHue 4YacTM KOJOHHBI M  CTYNEHYaTble HAcCOChl, CIELUAIBHO
MpEAHA3HAYEHHbIE WJIM TMOJATOTOBJIEHHBIE I KOJIOHH JUIsi TPOW3BOJACTBA
TSDKEJIOM BOJBI IIYTEM HCIOJIB30BAaHMUS IIpoLEcca aMMHUA4YHO-BOJOPOJHOIO
oOMeHa. BHyTpeHHUE 4acTH KOJOHHBI BKJIIOYAIOT CIEMAIBHO MpeJHa3HAUCHHbIE
KOHTaKTOpPbl MEXIy CTYNEHSMH, COJACHCTBYIOLIME TECHOMY KOHTAaKTy ra3a M
xuakoctu. CrymneHdYaTble HAacOoChl BKJIIOYAKOT CIEHHUAIBHO IpPEJHA3HAUYCHHBIE
MOTPYKAEMbIE B JKUAKOCTb HACOCHl ISl LMPKYJISILMM JKUAKOTO aMMHUaka B
npenenax o0beMa KOHTAaKTOPOB, HAXOSIINXCS BHYTPHU CTYIEHEN KOJIOHH.

YcTaHoBKH sl KPE€KHHIra aMMHaKa

VYCTaHOBKM Al KpEKMHra aMMHaka, »SKCIUIyaTHpyeMble IO JAABICHHEM,
npeBblIAlOMMM  uian  paBHBIM 3 MIla (450 QyHT/KB. 110liM),  CIEIHATBHO
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6.6.

6.7.

NpeaAHa3HAUYCHHBIC MW MOATOTOBJIICHHBLIC IJId IIPOU3BOACTBA TSDKENOoM BObI
IMyTEM HCIOJIB30BaHUA TPOLECCa U30TOIMHOTO oOMeHa aMMuaKa u BOOOpOaa.

HNuppaxkpacHble aHAIU3ATOPHI NOTIOLIECHUS

WudpakpacHble aHATU3aTOPHI MOTJIOIMIEHUS, CIIOCOOHBIE OCYIIECTBIISATH AHAIN3
COOTHOILIEHUS] MEXly BOJIOPOJIOM U JIeiiTepreM B peallbHOM MacluTabe BpEMEHH,
KOI'Jla KOHLEHTpaluu AeUTepus paBHbI WK npeBsiaoT 90%.

KaraauTtnueckue meuu

Karanutndeckue meun s mepepabOTKU 00OTalIEHHOTO EHTEpHUeBOro rasa B
TSOKEIYIO BOJY, CHEIHAIBHO TMPEAHA3HAYCHHBIC WM IOATOTOBJICHHBIC JIIs
HpOI/I3BO[[CTBa TSI)KGJIOﬁ BOJbI HYTCM HNCITIOJIb30BaHUS HpOI_ICCCEl HU30TOITHOT'O
oOMeHa aMMHaKa U BOJOpO/a.

YcraHoBKM JIsi KOHBEPCHMH YpPaHa M 000pyJAoBaHHe, CIHENHAJIbHO
NnpeIHa3HAYeHHOE WM NOAT0TOBJIEHHOE VISl ITOr0

BBOJIHOE 3AMEYAHUME

B ycranoBkax M cucremax JUisi KOHBEPCUU ypaHa MOYKET OCYLLECTBIISITbCS OJHO
WM HECKOJIBKO NPEBPAICHUN U3 OAHOIO0 XMMUYECKOTO U30TOIA ypaHa B IpYIoH,
BKJIIOYAsi: KOHBEPCHUIO KOHLEHTpaToB ypaHoBoW pyabl B UOs, koneepcuto UO3 B
UO,, konBepcuto okuced ypana B UFs mmm UFs, konBepcuto UFs B UFe,
kouBepcuto UFs B UF4, xouBepcuto UF4 B MeTa/uIMyeckuii ypaH U KOHBEPCHIO
¢ropunoB ypana B UQO,. MHoOrue KiIrO4YeBbIE KOMIIOHEHTHI OOOpYIOBaHHMS
YCTaHOBOK Ul KOHBEPCUM YypaHa XapaKTEpHbl MJsi HEKOTOPBIX CEKTOPOB
XUMUYECKOH  00pabaThIBAIOMICH  MPOMBINIJICHHOCTH. Hanpumep, Buabl
000pyZOBaHMs, MCIIOJIB3YEMOTO B 3THX IPOLECCAaX, MOTYT BKJIIOYATh: €YU,
KapycCeNnbHbIE II€YH, PEAKTOPBI C IICEBIOOXKWKEHHBIM CJIOEM KaTajau3aropa,
’KApOBbIe PEAKTOPHbIC OAallHW, MXHUIKOCTHbIE LEHTPU(YTH, IUCTUILIAIUOHHBIC
KOJIOHHBI U JKHJKOCTHO-)KMJIKOCTHBIE 3KCTPAaKLIMOHHBbIE KOJOHHBL. OpHako He
MHOTHE KOMIIOHEHTbI 000pYy0BaHUS UMEIOTCS B "TOTOBOM BHUE"; OOJBIIMHCTBO
U3 HUX JIOJKHBI OBITh MOJTOTOBJICHBI COINIACHO TPEOOBaHUSM M crelU(UKALUIM
3aKa3unka. B HEKOTOphIX chy4asx TpeOyeTcss YYMTBHIBATh CIICIUAIbHBIC
IIPOEKTHBIE M KOHCTPYKTOPCKHE OCOOEHHOCTH JUIsl 3alUTHl OT arpecCHBHBIX
CBOWCTB HEKOTOPBIX M3 0OpabareiBaeMbix xumuueckux semiects (HF, Fa2, CIF; u
¢dTopunel ypana). Hakonewn, ciemyer OTMETHTh, YTO BO BCEX IpOLECCax
KOHBEPCUH ypaHa KOMIIOHEHTHI 000pYIOBaHHs, KOTOPhIE OTAEIHHO CIEIHaTIbHO
HE MpelHa3HA4YeHbl WIM IOJArOTOBJEHBI s KOHBEPCUU YpaHa, MOTYT OBITh
OOBEIUHEHBI B CHUCTEMbI, KOTOpBIE CIEHUAIBHO IpeJHa3HAuYeHbl WIN

IMOATOTOBJICHBI JJIA WCIIOJb30BaHUA B LICIIAX KOHBEPCUHU YpaHa.
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7.1.

7.2.

7.3.

7.4.

7.5.

CnenuanbHO TpeJHa3HAYeHHbIe WM TOATOTOBJIEHHbIE CHCTEMbI /sl
KOHBEPCHU KOHIEHTPATOB ypaHoBoi pyasl B UO3

[MTOACHUTEJIbBHOE 3AMEYAHUNE

KonBepcust koHLEHTpaToB ypaHOBOM pyabl B UO3 MOXET OCYIIECTBISTHCA
CHayaja MOCPEICTBOM pPACTBOPEHMS pyIbl B a30THON KHCIOTE M 3KCTPAKIMH
OYUIIIEHHOT'0 FeKcarujpara ypaHuIAMHUTPATa C IOMOIIBIO TAKOTO PaCTBOPUTES,
Kak TpuOyTuia ¢ocdar. 3aTeM rekcaryapar ypaHWIAHHUTpaTa npeolOpasyercs B
UO; 1o mocpeAcTBOM KOHILIEHTpAallMM W JCHUTpALUH, JIUOO MOCPEICTBOM
HeHTpann3anuu ra3000pasHbIM aMMHAKOM JUIs TTOJIyYeHHS TUypaHaTa aMMOHHS C

nocyenyronieil GuabTparuei, CylKkoi U KaJblIMHUPOBAHUEM.

CnenuanbHO TpeJHa3HAYEeHHbIe WM TOATOTOBJIEHHbIE CHCTEMbI /sl
kouBepcuu UO3 B UF¢

[MTOACHUTEJIbBHOE 3AMEYAHUNE

KonBepcus UO3 B UFs MOXET OCYHMECTBISTBCA  HENOCPEICTBEHHO
¢dropupoBanueM. Jlns mporiecca TpeOyeTcs HCTOYHHUK ra3000pa3Horo ¢ropa uiu
TpeX(dTOPUCTOTO XJI0pa.

CnenuanbHO TpeJHa3HAYeHHbIe WM TOATOTOBJIEHHbIE CHCTEMbI /sl
kouBepcun UO3 B UO;

[MTOACHUTEJIbBHOE 3AMEYAHUNE

Konsepcus UO3 B UO2 MOXET OCYHIECTBISITECA MOCPEACTBOM BOCCTAHOBIICHUS
UQO3 ra3000pa3HbIM KPEKUHT-aMMUAKOM WJIH BOZOPOJIOM.

CneuuajbHO TIpeiHA3HAYeHHbIe WJIH MOATOTOBJEHHbIE CHCTEMbI JJIA
koHnBepcuu UO:2 B UF,4

[NOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UO2 B UF4 moxer ocymiectBisATbesl nmocpeactsoM peakuuun UO:2 ¢
razoo0pasabiM (propucteiM Bosopoaom (HF) mpu temmepatype 300-500°C.

CnenuanbHO TpeJHa3HAYEHHbIe WM TOATOTOBJIEHHbIE CHCTEMbI /sl
kouBepcuu UF4 B UF¢

[MTOACHUTEJIbBHOE 3AMEYAHUNE

KonBepcus UFs4 B UFs ocymecTBiasieTcss TOCPEACTBOM AK30TEPMHUECKOM
peakiuu ¢ ¢propom B peaktopHou OamHe. UFs KoHAEGHCHpYETCS M3 TOPSUYHX
JIETy4YuX Ta30B MOCPEACTBOM MPOIYCKAaHUsA II0TOKAa Tra3a 4Yepe3 XOJIOJHYIO
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7.6.

7.7.

7.8.

JOBYIIKY, oxXJaxaeHHyro no0 -10°C. Jlns mpomecca TpeOyeTrcs HCTOYHHK
razoo0paszHoro ¢ropa.

CnenmanbHO TNpeJHa3HAYEHHbIe WM TMOATOTOBJICHHbIC CHCTEMBbI [JIsl
konBepcuu UF4 B MeTranimnyeckuii ypan

[NOACHUTEJIBHOE 3AMEYAHUE

KonBepcuss UFs B MeTalnmMueckuil ypaH OCYILECTBISIETCS IOCPEICTBOM €rO
BOCCTAHOBJICHUS MarHueM (KpYITHbIE MapTHH) WM KaJbIeM (Majble MapTHH).

Peaknus ocyiecTBisieTcss IIpU TEMIIEpaTypax BbINIE TOYKU IUIABJICHUS YypaHa

(1130°C).

CnenuajnbHO TpeJHa3HAYeHHbIe WM TOATOTOBJIEHHbIE CHCTEMbI /sl
kouBepcun UFs B UO;

[MTOACHUTEJIbBHOE 3AMEYAHUNE

Konsepcus UFs B UO2 MOXET OCYIIECTBIATHCS MOCPEICTBOM OJHOTO U3 TPEX
npoueccoB. B mepBom mnpouecce UF¢ BoccTaHaBnuBaeTcss M TUIPOJIM3YETCA B
UO2 c¢ wucnonp3oBaHueM Bojopojga u mapa. Bo Bropom mnponecce UFg
TUAPOIU3YETCS] PACTBOPEHUEM B BOJE, ISl OCAXKICHUSA JUypaHAaTa aMMOHMHS
nobamisieTcss aMMHaK, a JuypaHat BoccraHaBiuBaeTcss B UO2 BomopoaoMm mpu
temneparype 820°C. Ilpu tperhem mporecce razoodpaznsie UFs, CO2 u NH3
CMEILIMBAIOTCS B BOJE, OCaXJas ypaHWIKapOOHAT aMMOHHS. YpaHUIKapOOHAT
aMMOHHUS CMEIIMBAETCS ¢ MapoM U BojxopoaoM npu temmneparype 500-600°C mis
npousoacTBa UO,.

Konsepcus UFs B UO2 yacTo ocymiecTBiaseTcsl Ha NEPBOM CTYNIEHNU YCTAHOBKH T10

HU3TrOTOBJICHUIO TOIIJIMBA.

CnenuajnbHO TMpeIHA3HAYEHHbIE WM TOATOTOBJIEHHBbIE CHCTEMBI IJIsl
konBepcuu UFg B UF4

[NOACHUTEJIBHOE 3AMEYAHUE

KonBepcusi UFs B UF4 ocymiecTBiasieTcss MOCPEICTBOM BOCCTAHOBJICHUS
BOJIOPOJOM.
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