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JONOJHHUTEJBHBIN HPOTOKOJ K COIJIAINEHHUIO MEXTY
COIMUAJTMCTUYECKOM PECIIYBJINKOM PYMBIHUSA U
MEXIYHAPOIHBIM ATEHTCTBOM IO ATOMHOM SHEPT'HH O
NPUMEHEHWU 'APAHTHI B CBS3H C JOI'OBOPOM O
HEPACIIPOCTPAHEHUHU SITEPHOI'O OPY KU

1. Texcr' JIOMONHUTENHLHOTO nporokonia k CorialieHuio o rapaﬂmﬂxz, 3aKJIIOUEHHOMY
Mexxay PymbiHueH u  MexayHapoOHBIM areHTCTBOM I10 aTOMHOM JHEPrHH B LENsIX
IPUMEHEHHUsS TapaHTHil B cBs3H ¢ JloroBOpoM O HEpacHpoOCTPaHEHHH SAECPHOIO OPYMIKHS
(JIHJO), BoCHPOM3BOAMTCS B  HACTOAIIEM  OOKYMEHTe JUid  CBEAEHHS  BCeX
rocyaapCTB-wieHOB. JlONMOMHHUTENBHBIH NMPOTOKON Obl1 0A00peH COBETOM YIPaBIAIOMIMX
9 urons 1999 roga. Ou Obu1 noxmucan B Bene 11 vrona 1999 rona.

2. B coorserctBuH co Cratbeil 17 JIOMONHUTENBHOTO MPOTOKONIA OH BCTYMHI B CHIIY B
IeHb, KOrAa AreHTCTBO MNOJYYHJIO OT PyMBIHHM NMHCHbMEHHOE YBEAOMIEHHE O TOM, YTO
KOHCTHTYLIHOHHbIC TpeboBaHus PyMbIHHH, HEOOXOOHUMBIC [UIA BCTYIUIGHHS B CHIY,
BHITIOJIHEHB], T.€. 7 utona 2000 roaa.

B nacrosieM HH)OPMALHOHHOM LHPKYJIApE K TEKCTY 100aBIIEHbI CHOCKH.
Bocnpousseneno B nokymenrte INFCIRC/180.

Ilo cooGpaxcemmm 3KOHOMHH HACTOALIHA AOKYMEHT OTNE4YaTaH OrpaHHYCHHBIM THPAXOM.
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INFCIRC/180/Add.1
Attachment

JIONIOJIHUTEJIBHBIN ITPOTOKOJI K COTJIAINEHAIO MEXIY
COITAAJIACTHYECKOM PECIIYBJIHKOMN PYMBIHHAS 1
MEXJIYHAPOIHBIM ATEHTCTBOM 11O ATOMHOM SHEPT'AH O
IIPUMEHEHWHA I'APAHTHI B CBSI3H C IOT'OBOPOM O
HEPACTIPOCTPAHEHHWH AJEPHOI'O OPYIKHSI

IMPUHUMASA BO BHHUMAHUE, yto Pymuiaua sensercs ydacTHukoMm CorarreHus
Mexay Coumanucrtuueckoit Pecnybnuxolt Pympmns n MexnayHapoaHBIM areHTCTBOM IO
aTOMHOH 3HEpPruH (B JalbHEHIIEM HMEHyeMoe "ATeHTCTBOM'") O MPHMEHEHWH TapaHTHH B
cBs3u ¢ JIoroBopoM O HEpacIPOCTPaHEHHH SAAEPHOTO OPYXuA (B JalbHEHIIEM HMEHYEMOTO
"CorialmieHHeM O rapaHTHAX "), KOTOpOe BCTYNWIO B cHity 27 oxTabps 1972 rona;

YUUTBIBAS xenaHue MeKIYHaApOAHOTO cOoOOWIECTBa elie 0ojee YKPENHUTh PEXUM
SJEpHOTO HEpacHpOCTPAHEHUS IYTEM NOBBIEHHS JeHCTBEHHOCTH U 3()(PEeKTUBHOCTH
CHCTEMBI rapaHTHH ATEHTCTBA;

HAITIOMHMHAS, yTto Ar€HTCTBO HpH OCYLIECTBICHUH TapaHTHH NOJDKHO YYHTBHIBATh
HeoOX0AUMOCTh: H30eraTh CO3JAaHMA NPENATCTBHI IKOHOMHYECKOMY H TEXHONOTHYECKOMY
Pa3BHTHIO PYMBIHMH WJIM MEXAYHapOAHOMY COTPYAHHYECTBY B 00JacTH MHpPHOH simepHOM
JeATeNBHOCTH; COOMIONaTh OCHCTBYIOIME MOJIOKEHHS B OO0JAacTH OXpaHbl 3HOpOBBA,
0e30macHOCTH, (HU3UYECKOH 3allMTHl, a TakKe JOpyrue JeHCTBylolHe TpeDOBaHHA
6€30macHOCTH M NpaBa OTACIBHBIX JHL; H IPHHHMATh BCE MEPHI MO 3alllUTE KOMMEPYECKHX,
TEXHOJIOTHYECKHX M IPOMBIIUIEHHBIX CEKPETOB, a Takoke Ipyrod KOHGHAEHUHANLHOH
UHpOpMaLK, KOTOPast CTAHOBUTCS €My U3BECTHOM;

IMPUHUMAA BO BHHWMAHME, uto wacrora mnpoBeAeHHA W HHTEHCHBHOCTH
MEpONpHUATHH, YKa3aHHBIX B HacTodueM IIpoTokone, Oymyr mOLAEpPKHBaThCA Ha
MHHMMAJIbHOM YPOBHE, COOTBEICTBYIOIIEM IUE€JIH IOBBINICHHA JEHCTBEHHOCTH H
3¢ heKTHBHOCTH rapaHTHIl Ar€HTCTBA;

HACTOAIIVIM Pymbsus 1 ATEHTCTBO COTTIaCWINCH O HIDKECHEAYIOILEM:



CBA3b MEXKIY HACTOSINUM ITPOTOKOJIOM U COIVIAHIEHHEM

O TFAPAHTHAX

Cratba 1

Tonoxenus CornanieHus o rapaHTHAX NPUMEHAIOTCA K HacTosmemy IIpoTokony B Toi
Mepe, B KaKoif OHH COOTBETCTBYIOT IOJIOXEHHAM HacTosmero IIpoTokona # COBMECTHMBI C
HUMH. B cmy4ae nporuBopedHs Mexry nonokeHusaMmu CornameHHs O TapaHTHSX H
NIONOKEHUSAMH HacTosero IIpoTokona mpuMeHAI0TCA ONOXKeHUA HacToAmero IIporokona.

HPEAOCTABJIEHHE HH®OPMALIMU

Cratea 2

a. PyMBIHHH IIp€aoCTaBIAET AFCHTCTBy 3asiBJICHHE, COACpXKallce:

)

iii)

iv)

vi)

Obmee onmcanve M HHGOPMALKIO, YKa3bIBAIOLIYI0 MECTO INpPOBEACHUA
OTHOCSAILUXCA K SAEPHOMY TOIUIHBHOMY LIHKIIY HAYYHO-HCCIIEAOBATENbCKUX U
OIIBITHO-KOHCTPYKTOPCKHX pabOT, HE CBI3aHHBIX C SACPHBIM MAaTEPHAIIOM,
OCYIIECTB/AAEMBIX  TAe-Tub0, KOTOpble  (HHAHCHPYIOTCS,  MOIYYHIIH
KOHKPETHOE PaspelleHHE WJIH KOHTPONHPYIOTCS MM OCYIIECTBIAIOTCA OT
HMEHH PyMbIHMH.

OmpenencHHyl0 AreHTCTBOM Ha OCHOBE OXHAEMOTO  IOBBIMICHHS
JNEHCTBEHHOCTH MIH 3(PQEKTHBHOCTH W COTTACOBaHHYHO ¢ PyMBIHHEH
MH(QOPMAIHIO O KacalolleHcs rapaHTHi 3KCIUTyaTallHOHHOH AEATENBPHOCTH Ha
YCTaHOBKaX M B MeCTaXx  HAaXOXAEHUS BHE YCTAaHOBOK, TA€ OOBIYHO
HCHONb3yeTCs SIAEPHbIH MaTepHal.

OOlIee omuMcaHHe KaXIO0ro 3JaHMsS Ha KaXAOH IUIoIIafKe, BKIIO4Yas €ro
HCIIONIb30BaHME, U, €CIIH 3TOT0 HENOCTATOYHO - ONUCAHHE €0 CONEPKHMOTO.
JTO ONMHKCaHME BKIIOYAET KapTy TAKOW IIIOIIAAKH.

Onucanre MacmTaba onepauuii I KaKAOrO MeCTa HaX0X/IECHHs, HMEIOLIETO
OTHOLICHHE K [EATENbHOCTH, yKaszaHHOM B Ilpunoxenum [ K HacTogmemy
TIpotokony.

Hrdopmanmio, yKaspBaIOI[Y}0 MECTO HAXOXKACHHA, IKCIIyaTALHOHHOE
COCTOSIHME M OLUEHOYHBIE FOJOBHIE NPOU3BOACTBEHHBIE MOILHOCTH YPAaHOBBIX
PYAHHKOB M OOOraTHTENbHBIX YCTAHOBOK H TOPHEBBIX OOOraTHTENBHBIX
YCTaHOBOK U CYMIECTBYIOIIMI IOZ0BOH 00bEM MPOH3BOJACTBA TAKHX PYAHHKOB
B OOOraTUTENBHBIX YCTAaHOBOK I PymbplHUM B uenoM. PyMbiHuA
NpeJOCTaBNAET MO 3anpocy ATrEHTCTBA JaHHBIE O CYINECTBYIOMIEM TOJOBOM
obbeMe IPOU3BOACTBA OTIENBHOIO PyJHHUKA HIIH 000raTUTENbHOH YCTaHOBKH.
IIpenoctaBnenue 31oit uHGOpManuK He TpeOyeT BeneHHUs NOAPOOHOrO ydyera
SIEPHOTO MaTepHala.

I/IH(l)OpMaL(HfO OTHOCHTECIIBHO HCXOJIHOIO MaTEpHaiia, KOTOpBIﬁ CHIC HE JOCTHT
COCTaBa H YHCTOTHI, KOTOPBIE AC/IAIOT €ro MpUrogHbBIM [JII H3TOTOBJICHHA
TOILIMBA MJIM H30TONHOIO 00OraleHus, BKIKYAKUIYIO:



a) KOJIHYECTBA, XUMHYECKHH COCTaB, YICIIOJIb30BaHHE HIIH
IIPENoIaraéMoe HCIOJNb30BaHHUE TAKOT0 MaTepHalia, HE3aBHCHMO OT
€ro sAACpHOTO MM HEsepHOTO MCIOJB30BAHHUS, M KaKOOTO MECTa
HaXOXJCHUs B PyMBEIHUH, B KOTOPOM TaKOH MaTepuan MpUCYTICTBYET B
KOJIHYECTBaX, MIPEBLIMIAIONIMX AECATh METPHYECKMX TOHH YpaHa W/ MK
JBaJllaTh METPUUYECKUX TOHH TOPHS, a JUIS APYTHX MECT HaXOXKACHUS
C KONIHMYeCTBaMH Oojiee OAHON METpHYECKOH TOHHHI- ofmiee
KOJIMYECTBO i1 PyMBIHHHM B LIE€NOM, €CIH 3TO OOmiee KOIHYECTBO
IpeBBIIAET MAeCATh METPHYECKHX TOHH YypaHa MM JBaAuaTh
MEeTpHUYECKHX TOHH Topuda. I[IpenocraBienue sTod MHOpManuu He
TpeOyeT BeneHHs MOAPOOHOro yyeTa SepHOro MaTepHana;

b) KOJIMYECTBA, XHUMHMYECKHH COCTaB M INYHKT Ha3HAYEHHS KaXKIOH
3KCIIOPTHOM TNOCTaBKM M3 PyMBIHMM Takoro MaTepHana Jyis
KOHKPETHBIX HesAEPHBIX Liejieii B KOJTHYECTBAX, IPEBIMIAOIIHX

1) ACCATE METPHUICCKHUX TOHH ypaHa, HIIH i1 IIOCJIEAOBATCIIBHBIX
JKCIIOPTHBIX IIOCTABOK YpaHa H3 PYMBIHPIPI B OOHO U TO XK€
rocyaapCTrBo, Kaxmasa U3 KOTOPBIX MECHECE NCCATH METPHUYCCKHX
TOHH, HO CyMMa KOTOPBIX IIPCBBIIIACT ACCATH MCTPHYCCKHX
TOHH B TCUCHHC roaa,

2) JBaalaTh METPHYECKUX TOHH  TOpHA, HIIH s
IIOCNIE0BATENbHBIX 3KCIIOPTHBIX IIOCTABOK TOpHUSA U3 PyMbIHHU
B OJHO M TO € TOCyHapCTBO, KaxkJas H3 KOTOPhIX MEHee
JBaAUATH METPUYECKUX TOHH, HO CyMMa KOTOPBIX IIPEBBIILIAET
NBalaTh METPUYECKUX TOHH B TEUEHHE I'O/1a;

C) KOJIHYCCTBA, XHUMHYECKHH COCTaB, MECTO HAXOXACHHA B HACTOsAIICE
BpeMs H HCIOJIB30OBAHHC HIH IIpeAliojiaracMo€ HCIOJIL30BAHHE
Ka)KOoH HMHOpTHOﬁ ITOCTABKH B PyMbIHHIO TaxKoro Marepuana Injis
KOHKPECTHBIX HECAOCPHBIX neyeH B KOJIHYCCTBAX, NPEBBILIIAIOIIHNX:

1) JACCATH METPHICCKHX TOHH YpaHa, HJIM JJIA ITIOCIICAOBATCIIBHBIX
HMIIOPTHBIX NMOCTABOK ypaHa B PyMbIHI/IIO, KaXaast U3 KOTOPBIX
MEHEC [OECATH METPUIECKUX TOHH, HO CyMMa KOTOPBIX
IIPEBLIIACT AE€CATHL METPHUYCCKHX TOHH B TCUYCHHE roJia,

2) ABaalaTh METPHICCKHX TOHH TOpHA, HIIA JJIs1
INOCJIEAOBATEIIBHBIX MMIIOPTHBIX IIOCTABOK TOPHA B PYMLIHI/I}O,
Kax[as H3 KOTOPLIX MCHEC IBaALATH MCTPHYCCKHX TOHH, HO
CyMMa KOTOPBIX IPEBLINIACT ABaAllaTb METPUYCCKHX TOHH B
TCUYCHHE roja,

IpH TOM NOHHUMAHHH, 4TO NpEACTaB/ieHHEe HHOOPMANHH O TaKOM MaTepHaJle,
NpeJHa3HAYCHHOM MJI1 HESJEpHOIO MCHOJIb30BAaHMA, IMOCIE TOr0 KaK OH
JOCTHTHET OKOHYATEJIbHOH (OPMBI CBOETO HESIEPHOIO HCIIONL30BAHHSA, HE
Tpebyercs.



vii)

viil)

a) IfIH(bOpMaI.IHIO OTHOCHTCJIIBHO KOJHYECTB, BHAOB HCIONB30BAHHA H
MECT HaXO0XIACHHA AACPHOro MarcpHana, 0CBOOOXKAEHHOTO OT
rapan’mﬁ B COOTBETCTBHH CO cTaThell 37 CornanieHus o rapaHnTHUiax;

b) MH(OpPMAIHIO OTHOCHUTENBHO KOJNHYECTB (KOTOpas MOXeT HMETh
dOopMy OLICHOK) M BHJOB HCHONB30BAaHHA B KaXIOM MECTe
HAaXOXJAEHHs SAIEPHOr0 Marepmana, OCBOOOXIEHHOrO OT rapaHTHH B
COOTBETCTBHUH CO cTaThelt 36 b) CorameHus 0 rapaHTUAX, HO €le He
HaxoJslerocs B OKOHYaTeNbHOH (hopMe [UIs HEIAEPHOIo
HCMOJIb30BaHUS, B KONMYECTBAX, MPEBHIIAIONINX YKa3aHHBIE B CTaThe
37 Cornanienus o rapanTHax. [IpenocrasneHue 3Toi HHPOPMALMK HE
TpeOyeT BeaeHUs NOAPOOHOro y4yeTa AAEpPHOro MaTepuana.

VndopMalio OTHOCHTENHRHO MeCTa HAXOXKOEHHMS MK  JanbHeHmei
006paboTKM OTXOZOB CpEOHEr0 MIM BBICOKOTO YPOBHS AKTHBHOCTH,
COAEPKaIMX [UIYTOHHMH, BBICOKOOOOTamIEHHBIH YypaH MM ypaH-233, B
OTHOILIEHNM KOTOpPBIX NpPHUMEHEHHE TrapaHTHi ObUlO mnpekpameHo B
coOTBeTCTBUHU cO cTaThel 11 Cornamenus o rapantusx. s menu JaHHOTO
NyHKTa "fanbHeduas o0paboTka" He BKIIIOYAET MEPEYIIAKOBKY OTXOJOB MIIH
UX JanbHeiilee KOHAMIMOHHPOBaHNE, HE NpeAyCMaTpHBaloLiee pa3le/ieHUs
37IEMEHTOB, I XPaHEHUS WIH 3aXOPOHEHHUS.

Crnenymomyo HHGOpPMAIHIO OTHOCHTENBHO COTIaCOBAHHOIO OOOpYIOBaHHS U
HesiIepHOTO MaTepHaia, epedrcneHnbix B [Ipunoxenuu 11

a) 0 Ka)XKIOH 3KCIOPTHOH MOCTaBKe U3 PyMBIHUK Takoro o60pynoBaHHS
U MaTepuaina: HACHTHGUKAIHUA, KOJIUIECTBO, MECTO MIPEAI0IaraeéMoro
HCTIIONb30BaHHS B TIOCyAapcTBe-TONydaTese H JaTa MHJIH B
COOTBETCTBYIOIIHUX CIIy4asX OXHIaemas JaTa SKCHOPTHOHN NOCTaBKH;

b) M0 KOHKPETHOMY 3anpocy AreHTCTBa, OATBepxIeHne PymbIHUEH Kak
HMIOPTHPYIOIUMM  TOCYJAapCTBOM  MHQPOpPMAllMM  OTHOCHTEJIBHO
3KCIOpTa Takoro ofopynoBaHMsT © MaTepuaia B PymbIHMIO,
IIPELOCTaBNEHHOH ATEHTCTBY APYTHUM roCyaapCTBOM.

O6mue miaHBl Ha TPENCTOSLIMH HECATHIETHHH Iepuon, HMEIONHe
OTHONIEHHE K pa3BUTHIO SAEPHOr0 TOIUIMBHOIO IMKIa (BKIIOYas
[NIAHUPYEMBIE OTHOCAIUMECH K SACPHOMY TOIUIMBHOMY UMKy HAay4HO-
HCCIIEOBATENbCKHE M  ONBITHO-KOHCTPYKTOPCKHE pPaboThl), KOTAa OHH
YTBEPXKACHBI COOTBETCTBYIOIIMMH KOMIIETCHTHBIMH OpraHaMH B PyMbIHHH.

PyMpIHHA NpHiIaraeT Bce pa3yMHbBIE YCUIIHSA, C TeM YTOObI NPENOCTaBUTh ATEHTCTBY
clenyouyo nahopMaluo:

y

obmee omucanue W HMHOOPMALMIO, YKA3BIBAIOIYI0 MECTO IPOBEAEHUS
OTHOCAIIMXCA K ANECPHOMY TOIUIMBHOMY HHKIY HayQHO-HCCIIENOBATENbCKHX U
OIBITHO-KOHCTPYKTOPCKHX pabOT, He CBA3aHHBIX C SAEPHBIM MaTEpHAIOM,
KOTOphle KOHKDETHO OTHOCATCA K oborameHuio, nepepaboTke sOEpHOro
TOIUIMBA MM K 0OpaloTKe OTXOHOB CpENHEro MJU BHICOKOTO YPOBHS
aKTHBHOCTH, COAEpXKallMX IUIYTOHHH, BEICOKOOOOTalEHHBIH ypaH WIH ypaH-



233, OCyIIECTBIIEMbIX TJe-THO0 B PyMBIHHH, HO KOTOpHIE He
GUHAHCHPYIOTCS, HE TNOMY4YMJIM KOHKPETHOTO pa3pelieHHs HIH He
KOHTPOJIUPYIOTCA PyMBIHHEH HIH He OCYMIECTBIAIOTCA OT MMEHH PyMBIHHH.
Jns nend naHHOTO NMyHKTa "00paGoTKa" OTXOXOB CPEAHErO HIIM BHICOKOTO
YPOBHS aKTMBHOCTH HE BKJIOYaeT IIE€PEYNaKOBKy OTXOJOB HIH HX
KOHIHIHOHHPOBAHHE, HE TIPEeNyCMaTpHBAIOIIEE Pa3feleHUs JIEMEHTOB, UL
XpaHEHHs UM 3aXOPOHEHUS.

ii) oOlee OMHUCAaHHE AEATENILHOCTH M CBEAEHHUS O JIMIE WIM OpraHH3aluu,
OCYIIECTBIAIONIMX TaKyK [OEATENbHOCTh B OIpPEAENCHHBIX ATrEHTCTBOM
MecTax HaXOXKIEHHA 3a MpeleNaMH IUIOM@AAKH, KOTOphle, IO MHEHHIO
AreHTcTBa, MOTTIH OBl QYHKIIHOHANBHO OBITH CBS3aHBI C ACATEILHOCTHIO HA
3TOM rwiomanke. IlpenocraBnenue Takoi uHopManuu SBAIETCS MPEAMETOM
KOHKpPETHOTO 3anpoca AreHrcTBa. OHa MpegocTaBiasfercss B KOHCYAbTALUHU C
ATEHTCTBOM H CBOEBPEMEHHO.

[To 3anpocy AreHtctBa PyMBIHMS JaeT YTOUHEHHS WM pa3biCHEHMA IOOOH
HHOOPMAIHY, NPENOCTaBIEHHONR B COOTBETCTBUMH C HacTosmed Crtatheil, B TOH
CTENEHH, B KOTOPOH 3TO HMeET OTHOIIEHHE K LIEJIH TapaHTHi.

Cratba 3

PyMbiHus npenocTaBngeT ATeHTCTBY B TeueHHe 180 mHell mocie BCTYIIEHHS B CHIY
Hacrosniero IlpoTokona nadopManuio, 0 KoTopoii rosopurcs B Ctathe 2.a i), iil), iv),
v), vi) a), vii) 4 X) 1 B Ctatbe 2.b 1).

PymbiHHg npenocTaBisieT AreHTCTBY A0 15 Mas  kaxgoro roga OOHOBIIEHHYIO
uHbOpMaNYIo, O KOTOPO# TOBOPUTCA B IyHKTE a. BBINIE, 32 MEPUOM, OXBaTHIBAIOILH
NpeaIIeCTBYOIUN KaeHapHbli rog. Ecnu panee npenoctaBieHHas HHGbOpManus
ocTaiacsk 06e3 H3MeHeHHt, PyMBIHHS yBeIOMISET 00 3TOM.

PyMbiHus npenoctaBnsieT AreHTCTBY 10 15Mag  kaxaoro roza uHGOpMaUuio,
onpenenennyro B Cratbe 2.a.vi) b) H C), 3a TNEpHOJ, OXBATHIBAIOLIMIA
MpeaMECTBYIOMIMI KaJeHIapHbIH roa.

PyMBIHHS €XeKBapTaIbHO NPEAOCTaBIsgeT ATEHTCTBY HHGDOPMALHMIO, ONPEIEIeHHYIO
B Crartbe 2.a.ix) a). Dta uMHOpMAIMA NpPEAOCTABISETCS B TEUEHHE IIECTHIECITH
JHEeH ocjie OKOHYaHUS KaX/I0ro KBapTaa.

PyMbplHHA  mpenoctaBmieT  AreHTCTBY  MHGOpMamMio,  ONpENeNeHHYH0O B
Cratse 2.a.viii), 3a 180 gHel no ocymiecTBIeHUs AanbHeHwed o6paboTku, u no 15
Masi Kaxjoro roaa uHboOpMalnHi0 00 H3MEHEHHUAX MECT HaXOXACHHS 3a NEpPHOJ,
OXBaThIBAIOILKI NIPEIIECTBYIOMHH KaleHAapHBIN IO,

PyMplHH B ATEHTCTBO IOTOBapWBAaIOTCA O BPEMEHHM W HAaCTOTE IPENOCTABJIECHHS
nHdopManH, ONpeAe/IEHHON B CTaThe 2.a.11).

PyMuinns npenoctanser AreHTCTBY MH(oOpManmio, onpeneneHHyo B Crarbe 2.a.ix)
b), B TeueHHe LIECTHAECATH AHEH MOCIE NOCTYIUIEHHS 3apoca OT ATeHTCTBa.



JOIOJHUTEJBHLIN JOCTYI
Ctatba 4

HI/DKCCJICL[}’IOIIICC IIPUMEHACTCSI B CBA3H C OCYIIECTBICHHEM JONOJIHUATEIBHOIO

JI0CTyIa B cOOTBETCTBUHU o CTaThelt 5 Hactosmero [IpoTokona:

a.

ATEHTCTBO HE€ CTaBHUT LEJH MEXaHHCTHYECKH HJIH CHCTEMAaTHYCCKH IIPOBCPATH

uHpopManuIo, 0 KOTOpoi roBoputcsa B CtaTthe 2, OHHAKO ATEHTCTBO HMeET HOCTYI
K:

1) m000My MeCTy HaxOXAeHHs, 0 KOTOpOM roBopuTtcs B CtaThe 5.a. 1) Wi 1),
Ha BbIOOPOUHON OCHOBE C IIENBI0 00ECIIEYeHU YBEPEHHOCTH B OTCYTCTBHUH
HE3asBJICHHbIX ANEPHOT0 MaTepHana U JesITeIbHOCTH;

1) M000My MecTy HaxOXJIEHHS, 0 KoTopoM rosopurcs B Ctarke 5.b. WM C., B
LeNaX pelleHus BOIpOca, CBA3AHHOTO C IPaBHILHOCTBI0 W MOJIHOTOH
HHGOPMaIUH, MPEeNOCTaBICHHOK B COOTBeTCTBUU co CTarbell 2 MU B
IeJsX YCTpaHEeHHs HECOOTBETCTBHS, CBA3aHHOIO C 9TOH HHbOPMalHeH;

1i1) mo0oMy MecTy HaxOXIEHHsS, O KOTOpoM roBoputcs B CtaTbhe 5.a. iil) B TOH
CTENEHH, B KOTOPOH 3TO HEOOXOMUMO ATEHTCTBY JUIA NOATBEPHKICHHUS UL
Lesed rapaHTH# 3asBiieHUs PyMbIHMM O cTaTyce YCTaHOBKM MIIM MECTa
HaxOXXIEHUs BHE YCTAaHOBOK, Ilie paHee OOBIYHO HCIIONIB30BANCS ANECPHBIH
MaTepHall, KaK CHATBIX C 3KCIUTyaTallHH.

1) 3a HCKIIOUEHHUEM CJIy4yaeB, yKa3aHHBIX B MyHKTE€ 11) HIDKE, ATE€HTCTBO
Hampas/seT PyMblHHM npeaBapHTENIbHOE YBEAOMIICHHE O JOCTYyIE I10
KpaliHEH Mepe 3a 24 yaca;

1) B OTHONIEHMHM JOCTyna K Jo0oMy MeCTy Ha IUIOIIajKe, KOTOpbIH
3alpallliBaeTCs B COYCTAaHUU C MMOCEMICHUSIMHU Il NpOBEpKH HHGMOPMaIUH
O KOHCTPYKUMH HIM C WHCHEKIHMAMH [UIA CHOEUNUaNbHBIX LEJIeH HIIH
OOBIYHBIMM HHCIEKIUAMH Ha 3TOH IUIOIIAJKe, CPOK MPEABAapUTEIILHOTO
YBEIOMJIEHUA, eClM AreHTCTBO oOpamjaercs ¢ 3ampocoM 00 35TOM,
COCTaB/IsieT, MO KpaliHeW Mepe, [Ba yaca, OJHAKO B HCKIIOYUTEIbHBIX
00OCTOSITENILCTBAX, MOXKET COCTABUTh MEHEe JBYX YacOB.

HpenBapmeanoe YBEOOMJICHHE HaNpapLICTCA B INHCBMCHHOM BHIC H B HEM
KOHKPETHO YKa3bIBAIOTCS IMPHUYUHBI JOCTYNIA H ACATCIIBHOCTh, KOTOpast NOJDKHA OBITH
OCYIICCTBJICHA BO BPpEMS TAKOIo JOCTYyIIaA.

B cinyvae BoOmpoca WM HECOOTBETCTBHS ATEHTCTBO NpenocTapifer PyMbiHHHN
BO3MOXHOCTh [JaTh pa3bsiCHEHHE M CIOCOOCTBOBATh PEUICHHUIO 3TOTO BOMpOCa HIIM
YCTPaHEHHIO 3TOTO HECOOTBETCTBUA. Takas BO3MOMXHOCTb OyINeT IMpenocTaBIAThCA
JO HamnpaBl€HHA 3amIpoca O JOCTYIle, €CIH TOJBKO ATEeHTCTBO HE COYTET, 4YTO
3aflepKKa B IIPEAOCTABICHUH JI0CTYyIa, BO3MOXHO, HaHeceT ymepd IenH, ¢ KOTOPOH
3ampaliBaeTcs 3TOT AOCTyN. B mobom ciydae AreHTCTBO He Oenaer KakHX-mubo
BHIBOJIOB B OTHOILIEHHH BONIPOCAa UJIM HECOOTBETCTBUA IO TeX IOp, MoKa PymblHNH He
Oyner npegocTapiieHa Takasg BO3MOMXKHOCTb.



Ecnu ¢ PymMbIHHEH He JOCTUTHYTO HHOH JOrOBOPEHHOCTH, JOCTYH OCYIIECTBISIETCS
TOJIHKO B TeYeHHe OORIYHOro paboyero aH4.

PyMBIHHA HMeeT MpaBO HAa CONPOBOMKIEHHE HHCIIEKTOPOB ArEHTCTBa BO BpeMs
JOCTyNa TNpeACTaBUTENIMH PyMBIHMM MNpH YCIOBHMH, YTO 3TO HE 3alepKHBaeT
BBINIOJIHEHHE HHCIEKTOpaMH CBOMX (YHKUMI MIM HWHBIM 00pa3oM He MpENATCIBYET

3TOMY.

Cratba 5
PyMbIHUA penocTaBisieT ATEHTCTBY JOCTYI K:
1) moOoMy MeCTy Ha IUIOIIAAKE;

it) m060My MECTy HaXOXJAEHHA, onpeneleHHOMY PyMblHHEH B COOTBETCTBHH CO
Cratseit 2.a.v)-viii);

ii1) MoOOH CHATOM C JKCINIyaTallMd YCTAHOBKE WM CHATOMY C O3KCIUIyaTal'WH
MECTY HaxXOXJCHHMA BHE YCTaHOBOK, TII€ paHee OOBIYHO HCIOJb30BANICK
ANCPHBIA MaTepHAJl.

no60My MeCTy HaXOXKIEHHH, OIpeNesIeHHOMY PyMBIHMEH B COOTBETCTBHH CO
Crartsbeii 2.a.1), Cratbeit 2.a.1v), Cratbeit 2.a.iX)b) unu Ctarseit 2.b., MIOMHMO TeX, O
KOTOPBIX TOBOPHTCS B [IYHKTE a.1) BBIIIE, IPH YCIIOBHH, YTO, €CIM PyMbIHHSA HE HMeeT
BO3MOXXHOCTH TPENOCTaBMTh TaKOH HoCTyn, PyMBIHHSA mpuiaraer Bce pa3yMHbIE
YCHJIMS UIS HE3aMEIJIHTENbHOrO YIOBIETBOPEHHS TpeOoBaHHI AreHICTBa C
MOMOIIBIO HHBIX CPEJICTB.

no00My MeCTy HaXOXACHHA, ONpelNeIeHHOMY ATEeHTCTBOM, IOMHMO Te€X MECT
HaXOXJIEHUs, O KOTOPBIX TOBOPHTCA B MyHKTax a. H b. Bele, B uendax oréopa npod
OKpYXarolleH cpelnpl B KOHKPETHOM MECTE HAXOXIEHHMS [pH YCIOBHH, YTO, €CIH
PymbIHNS HEe UMEET BO3MOXHOCTH MPENOCTABUTEL TaKOil NOCTYN, PYMBIHHS NpUjlaraet
BCE pasyMHble YCHJIMA Al HE3aMEUIMTENBHOrO YIOBJIETBOPEHHA TpeOOBaHMIH
ATEHTCTBA B HpHIIEkKAIUX MECTAX HAXOXKIECHHS HIIH C TIOMOILBIO HHBIX CPEACTB.

Ctatpa 6

Ipu ocymectBneHun CtTaTbd 5 ATEHTCTBO MOXXET BBLINOJNHATH CIEAYIOIIHE BHILI

ACATCIIBHOCTH!

a.

B oTHomeHuu nocrynma B COOTBETCTBHH co CTaThel 5.a.1) unm 1ii); BH3yalnbHOE
HalmoeHre, oTOOp Mpol® OKpy:Xaromied CpeAbl; MCHONB30OBaHUE YCTPOMCTB AJIA
oOHapyXeHHS M H3MEpEHHUs paJHallMy; ONEYaThlBaHHE H INpHMEHEHHE IPYTHX
UACHTHOHUIHPYIOIUMX M YKasblBAIONIMX Ha  BMEIIATENBCTBO  YCTPOHCTB,
ONIpEeNeNeHHbIX B J[OTIONHHTENBHBIX IOJNOKEHWSAX; W NPHMEHEHHE IPYTHX
O00BEKTUBHBIX MEP, TEXHHYECKAsd OCYLIECTBHMOCTh KOTOPBIX ObUIA IMOATBEPXKICHA M
UCHONB30BaHHE KOTOpHIX Obul0  cornacoBano CoBeroM  ympaBigomux (B
JanpHeHneM uMeHyeMbiM "CoBeToM") U [oCIe KOHCYIbTauui MeXay AreHTCTBOM H
PyMpiHueH.



B orHomenuu poctyma B coorBercTBMM co Cratbeil 5.a.ii): BU3YaJIbHOE
HaONIoCHHE; IOJCYET YYETHBIX eNWHHI[ AACPHOTO MarepHala; HepaspyIIaloiue
H3MepeHHss u orbop npol; HCHOIB30BaHHE YCTPOMCTB it OOHApYXKEHHS H
H3MEpPEHHsl paJHallii; U3yYeHHE YYETHBIX JOKYMEHTOB, KacCalOMUXCS KOJIHYECTBA,
IIPOHCXOXKICHUA H pa3sMEIEHHsA MaTepHana, oTOop mpod OKpyxalomel cpeibl; u
IIPHUMEHEHHE APYTUX OOBEKTHBHBIX MEp, TEXHHYECKAs OCYUIECTBUMOCTbh KOTOPBIX
OblIa MOATBEpXKACHA U HCIIOIB30BAHHE KOTOPHIX OBUIO corsiiacoBaHo COBETOM H
[I0CJIE KOHCYNbTalui MeXAy AreHTcTBOM M PyMbiHuei.

B otHOmeHuu nocTyna B cooTBeTcTBHH co CTaTheit 5.b.. BH3yanbHOEe HaONIOEHUE;
oThop mpo6 okpyxkaromieii Cpebl; MCIONb30BaHHE YCTPOMCTB UL OOHApYKEHUS U
H3MEpEeHHs pajHalliM; H3yYeHHE KaCalOMIMXCS TrapaHTHH NPOM3BOACTBEHHBIX H
OTIPY304YHBIX YYETHBIX AOKYMEHTOB; U IIpUMEHEHHME APYIMX OOBEKTHBHBIX MeEp,
TEXHHYECKass OCYHIECTBMMOCTh KOTOpPHIX ObLIa MOATBEpXKJEHAa H HCIIOIb30BAHHE
KOTOpHIX ObUIO cornacoBaHo CoOBETOM M IOCIEOYIOIUHX KOHCYIbTalUH MEXTy
ATeHTCTBOM U PyMbIHHEH.

B oTHomeHnu poctyma B cooTBeTCTBHH co CTaTheit 5.c.: oT6op mpob okpyxkaromei
CpEnbl H B Cly4ae, eClIH Pe3ylbTarhl He NO3BOIAIOT PEIIUTh BOIPOC MIIK YCTPAHUTH
HECOOTBETCTBHE B MECTE HaXOXKICHHS, ONPENETICHHOM ATEHTCTBOM B COOTBETCTBHH
co Cratbeii 5.c., HCIONB30BAaHHE B 3TOM MECTE€ HAXOXAEHHUS BH3YalbHOIO
HaOIIOICHMS, YCTPOHCTB Ad OOHAPYKEHHSA K H3MEPEHHS pajHalMH U NpPHMCHEHUE
I10 COINaCOBaHHIO MEX Y PyMbIHHEH U ATEHTCTBOM JPYTHX OOBEKTHBHBIX MEp.

Cratpa 7

Mo mpoce6e PyMplHHM ATreHTCTBO M PyMBIHHS [0roBapHBalOTCS B OTHOINEHHH
perynupyemMoro AocTylla B paMmkax Hactosmiero IIporokona ¢ 1ensio
NPENOTBPAUICHUS PpAacKphHITHA YYBCTBHTEJIBHOM C TOYKH 3pEHHA  SNEPHOTO
pacnpocTpaHeHHs HH(OpPMALUM, BBINONHEHHS TpeGoBaHHH O6€30IIaCHOCTH WIIH
(H3MUECKOH 3aIMTHl WIH C LENbI0 0OECIIeYeHHs 3alMThl HAaXOJAIEeHCS B YaCTHOM
COOCTBEHHOCTH MM KOMMEDYECKH YyBCTBHUTENbHOH HHpopMauuu. Takue
JOrOBOPEHHOCTH HE MPENATCTBYIOT ATEHTCTBY OCYIIECTBIATh AEATENLHOCTD,
KOTopas sBisieTcs HeoOXoauMoH s obecrieueHus yOenUTENbHOH YBEPEHHOCTH B
OTCYTCTBHM  HE3asBIEHHBIX  SJEpHOTO  MaTepuasa M JEATENbHOCTH B
COOTBETCTBYIOIIEM MECTE€ HAxOXIEHHA, BKIIOYas pelIeHHue JI0oro BOIpoCa,
OTHOCSIIETocsl K MPaBUJILHOCTH U IOJHOTE MHPOpMAaLUH, O KOTOPOH IOBOPHTCS B
CTaThe 2, WM YCTPaHEHHEe HECOOTBETCTBHS, OTHOCSIIErocs K 3TOH HHQOpMaNuH.

PyMBIHMA MOXET NpHU MpeNOCTaBICHHM HHPOpMALMH, O KOTOPOH TOBOPHTCS B
Cratbe 2, uHdopMHpOBaTh ATIEHTCTBO O MECTaX Ha IUIOMIAfKE HIM B MeECTe
HaXO0XJICHHsI, Ha KOTOPBIX MOKET IPUMEHSATHCS PETYIHPYEMBIH AOCTYTI.

Jlo BCTylneHHs B CHIy JIOOBIX HEOOXOAMMBIX JIOMOMHUTENBHBIX MOJIOKEHHH
PyMbpiHHA MOXeET NpUOETHYTh K PETyIHpPOBAHHIO JOCTYNa B COOTBETCTBHH C
NOJIOXKEHUSMH ITYHKTA . BBIIIIE.



CTtaTha 8

Huuyto B HactosumieM Ilpotokone He mnpensatcTByer PyMBIHHHM IIpeOCTaBIATH
ATEHTCTBY AOCTYNl K MeCTaM HaxOXJEHHS B JONOJHEHHE K TEM, O KOTOPEIX IOBOPHTCS B
Crathax 5 U 9, unu NpocuTh ATEHTCTBO O TNPOBEICHHH MAEATENIBHOCTH IO MPOBEPKE B
KOHKPETHOM MeECT€ HAaXOXJAEHHS. ATeHTCTBO He3aMeMIMTENBHO IpHUIaraeT BCE pa3syMHBIE
YCHIHSA U1 OCYIIECTBIIEHUA NEHCTBHI B COOTBETCTBHH C TaKOH MPOCHOOH.

Cratpa 9

PyMBIHHA  TIpeNOCTaBIIET ArEHTCTBY JOCTyH K  MecTaM  HaXOXACHUS,
ompeneieHHbIM ATEHTCTBOM U1 oTOopa mnpo® OKpyxamoomeH cpeasl Ha oOmMpHOH
TEPPUTOPHH, IIPH YCIOBHH, UTO €CIH PyMBIHUS HE HMeEeT BO3MOXHOCTH MPEIOCTABHTH TaKOH
JOCTYT, TO PyMBIHUS MpHiaraeT BCe pa3yMHble YCHIHA IJA YAOBJIETBOPEHHUS TpeOOBaHUH
ATEHTCTBa B allbTEPHATHBHBIX MECTaX HAXOXIEHUA. ATCHTCTBO HE 3allpPallIMBaeT TAKOH
JOCTYIl IO TeX IIop, IoKa oTOop Npod oKpyxarouied cpelasl Ha OOMIMPHOH TEppPHTOPHH H
MpoLeAypHbIE Mephl OA €ro IpoBeAeHHs He onoOpeHsl CoBeTOM H HE INPOBEIEHBI
KOHCYJIbTALIUU MeXIY ATEHTCTBOM U PyMrIHHel.

Cratbs 10
ArenTcTBO HH(pOpMHUpPYET PyMBIHMIO 0!

a. JlesTenbHOCTH, OCYILECTBIEHHOH B paMkax Hactosmiero IIpoTokona, BKIOYas
JEATENBHOCTh B OTHOIIEHHH JIOOBIX BOIPOCOB HIJIH HECOOTBETCTBHH, KOTOpHIE
ATEHTCTBO IOBENO A0 CBEACHHUS PyMblHHH, B Npenenax MIECTHIECATH AHEH Iocne
OCYUIECTBJIEHUS ATEHTCTBOM 3TOH JI€ATEIbHOCTH.

b. Pe3ynbTaTax J€ATENBHOCTH B OTHOLIEHHH JIHOOBIX BOIPOCOB HJIM HECOOTBETCTBUH,
KOTOpbIE ATEHTCTBO IOBEJNO A0 CBEACHHA PYMBIHHH, O BO3MOXHOCTH CKOpeE, HO B
mo00M clydyae B TEUEHHME TPH/IATH [AHEH IOcie IMOMy4eHHs ATE€HTCTBOM 3THX
pe3yJIbTaToB.

C. BLIBOI[aX, KOTOPBIC OHO CACNAJIO B PE3YNBTATE CBOCH JIeATEILHOCTH B COOTBETCTBHH C
HaCTOAIIUM HpOTOKOJIOM. Taxue BBIBOIBI IpeEaOCTaBIAIOTCA €XETOQHO.

HA3BHAYEHHE UHCIIEKTOPOB ATEHTCTBA
Cratpia 11

a. 1) I'enepanbHbIil aupekTop yBemomiser Pympiuio 06 yrepxaerun CoBeToM
moboro MOKHOCTHOrO JMIa AreHTCTBA B KadecTBE HHCHEKTopa IO
rapanTusaM. Ecnu PymeiHus He usBemaeT I'eHepallbHOTO TUPEKTOpa O CBOEM
OTKJIOHEHHH TaKoro AODKHOCTHOTO JIMIIa KaK HHCIEKTopa A PyMbIHHM B
TEYEHHE TPEX MECALEB IOCNE IONYyYCHHS YBEIOMJIEHHS 00 YTBEPXACHHH
CoBeToM, HHCIEKTOpP, O KOTOPOM TakuM 00pa3oM yBemomiieHa PyMbIHHSA,
CUHTAEeTCA Ha3HAYCHHBIM B PYMBIHHIO;



it) T'enepanpHbllt QMpexTOp, OEHCTBYS B OTBEeT Ha Npoch0y PyMBIHMH WM IO
COOCTBEHHOH WHHLMATHBE, HE3aMEMIHMTENbHO HHQopMHpyeT Pymbmmio 06
OT3bIBE Ha3HAYCHHUSA JIF0O0T0 JOIKHOCTHOTO JIMIA B KA4€CTBE HHCIIEKTOPA IS
PyMbIHUH.

b. YBeOMiIEHHE, O KOTOPOM TOBOPHUTCS B IYHKTE a. BBIIIE, CYMTACTCH IOIyYEHHBIM
PyMbiHnel uepe3 ceMb aHel mHocie AaThl HampaBlCHHS ATEHTCTBOM TaKoOIo
yBEIOMJIEHHs PyMBIHHH 3aKa3HOM KOppeCTIOHAEHIHEH.

BH3bI
Cratps 12

PyMmblHMS TpM HEOOXOOHWMOCTH B TEYEHHE OJHOTO Mecsilla IOCIE HOMYyYEeHHUS
3anpoca 00 3TOM NPENOCTaBISET YKa3aHHOMY B TaKOM 3alpoce Ha3HAYEHHOMY HHCIEKTOPY
COOTBETCTBYIOLIYI0 MHOTOKpAaTHYIO BBE3JHYIO/BBIE3AHYIO H/HIM TPAaH3UTHYIO BH3bI, YTOOBI
obecne4yuTh HHCIIEKTOPY BO3MOXHOCTh Bhe3a U NMpeObIBaHUSA Ha TEPPUTOPHH PyMbIHMH B
IENAX BBUIOMHEHHUS ero/ee ¢yHkuuid. JIroOble 3anpollieHHbIe BU3BI AEHCTBHTENBHEI HE MEHEE
OJHOTO Iroja W B ClIy4ae HEOOXOOMMOCTH BO30OHOBISIOTCS Ha IEpUOA Ha3HAYCHHSA
HHCIIEKTOpa B PyMBIHHIO.

JONOJHHUTEJILHBIE ITOJOXEHHUSA
Cratpa 13

a. B Tex cnmy4asx, korma PyMmpIHHA MM ATEHTCTBO YKa3bIBalOT Ha HEOOXOAMMOCTh
onpeneauTk B JIONOIHUTENBHBIX NONOXEHUAX, KAKUM 00pa3oM clielyeT NMPUMEHATD
MEpPBI, H3JIOKEHHbIE B HacrosmeMm [IIpoTokone, PymblHUA ¥ ATEHTCTBO
COIIacOBBIBAIOT Takue JlOMOMHUTENbHBIE IMOJIOKEHHUS B TEYEHUE IEBSHOCTA IHEH
HoCyie BCTYIUIEHHS B CUIy HacTosmero IlpoTokona M, B Tex cily4asx, Korja
yKa3aHHe Ha HEOOXOZMMOCTh TakuX JIOMONHHUTENbHBIX IMOJOXKEHUH Kaerci Iocie
BCTYIUIEHHS B CHJIy HacTrosuero Ilporokona,- B TeyeHHE IEBAHOCTA JHEH IoOcCie
JaThl TAKOTO yKa3aHHS.

b. Jo BcrymiieHus B cuiny MoObIXx HeoOXOOMMBIX JIOMONHUTENBHBIX MOJNIOXEHHUH
ATeHTCTBO UMeEET IIPaBO MIPHUMEHATHL MEPHI, H3NI0XKEHHbIE B HacTosuieM [TpoTokone.

CHCTEMBGI CBA3HU
Crates 14

a. PyMpiHMsL naeT paspellieHHe ATEHTCTBY CBOOOIHO HCIIONB30BaTh VISl CIIY»KEOHBIX
Hejell CHCTEMBl CBA3H MeXAY MHCOekTopamMu AreHTCTBa B PyMbplHUM U
L{eHTpaNbHBIMH YUpEeXKAECHUAMH ATEHTCTBA W/MJIK PeruoHansHeIMH O10po, BKIIOYas
nepenavy B HEABTOHOMHOM HIIH aBTOHOMHOM pexume HHGOpMaIliH, MOCTyMaoueH
OT YCTPOHCTB ATEHTCTBA [JjIsl COXpaHEHHUs H/UIN HAOIIOAeHUS WIM 711 U3MEPEHUH, ’
obecnieynBaeT 3alIUTY TaKOU CBA3M. ATEHTCTBO IIOCIIE KOHCYIbTallMi ¢ PyMmbinuei
HMEET IpPaBO HCIIONL30BATH YCTAHOBJICHHBIE HA MEXIYHAapOJHOM YDOBHE CHCTEMBI
HOPSIMOH CBSI3M, BKJIIO4As CMYTHUKOBBIE CUCTEMBl U JIpYTHE BHABI JaJibHEH CBSA3H, HE
ucnonb3yemble B Pympiaun. Ilo mpockGe PyMpiHuM min AreHTcTBa MOApOOHOCTH,
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Kacarpliuecs OCYHIECTBJIEHHA ATOrQ0 MyHKTa B OTHOIIEHMH I[epefayd B
HEaBTOHOMHOM WJIM aBTOHOMHOM pexuMe HMHIOpMaluyM, [OCTynammed ot
YCTPOMCTB ATEHTCTBA IS COXpaHEeHHMs W/WIM HaONIONEHMS WM Ul W3MepeHui,
onpenessiioTcs B JIONIONHUTENBHBIX IOJIOXKEHUX.

IIpn ycraHOBNEHMM CBS3U M mepeaave uHbopManuu, KaK 3TO NpeaycMaTpUBaeTCs B
MYHKTE a. BbllIe, HaJUIexaluM o0pa3oM YUHTHIBAETCS He0OXOAUMOCTH 0OeCTIeYeHUA
3amMThl HHQOpPMAaIHH, ABNAIOMEHCS 00HEKTOM COOCTBEHHOCTH, WIIM KOMMEPYECKH
YYBCTBHUTEJIHHOH HHGOPMALMH WIH TOH HMHGOPMAalMM O KOHCTPYKLMH, KOTOPYIO
PyMBIHHA CUHTaET 0cO00 UYBCTBUTEIHHOM.

3AIINUTA KOH(IDI/IJIEHIII/IAJIBHOI?'I HH®OPMAIIHHA
Ctatpsa 15

ATEHTCTBO NOIJEPKUBACT CTPOTUH pexuM obecriedeHHs 3¢dPeKTUBHOMN 3alIUTHI OT
PAcKpBITHSA KOMMEPYECKHX, TEXHOJIOTHYECKHX M IIPOMBIILIECHHBIX CEKPETOB U APYTOH
KOH(UAEHIHAILHOH HHPOPMAIUH, KOTOPEIE CTAHOBATCS €MY W3BECTHBIMH, BKIIIOYAs
TaKyr0 MHQOpMAlUMIO, KOTOpas CTAaHOBHTCS M3BECTHOH ATrEHTCTBY B XOze
OCYILIECTBJIEHHA HacToAmero Ilporokona.

PexxuM, O KOTOPOM TOBOPHTICS B IYHKTE . BBIllle, BKIKOYAET, B YaCTHOCTH,
IIOJIO>KEHHUS, OTHOCSIIIHECS K:

i) ofuyM TpPUHIMIAM M CBS3aHHBIM C HHMH MepaM 0O o0OpalleHHIO C
KOH(GUACHIIHANBHOH HHpOpMaLIHeit;

1) YCIOBHSM HalMa IepCOHala, KacalomMMCS 3al(UThl KOHGHIEHIHAIbHOH
HHGbOPMaLIHH; '

1i1) mpouenypaM B ClyyagX HapylleHHH WIH NOpPEANONaracMblX HapyleHHH
KOHGHIEHIIHAILHOCTH.

PC)KHM, O KOTOPOM T'OBOPHTCA B IYHKTC a. BBIIIE, YTBCPKAACTCA U IEPHONUYECKH
pacCMaTpHBACTCA CoBeToM.

NPHUIOXEHUSA
Crtatbs 16

Ipunoxenns K HacToAmeMy IIpoTokony SBIAIOTCA €ro HEOThEMJIEMOH YacThio. 3a
HCKIIFOUEHHEM liejiel BHEceHus nonpaBok B [Ipunoxenns, tepmun "IIporoxon", kak
OH YNOTpebJsgeTCs B HACTOAMIEM AOKyMEHTe, o3HadaeT IIpotokon u IlpunoskeHus,
BMECTE B3AThHIC.

B nepeuenr BUAOB MNEATENBHOCTH, YKa3aHHbIX B IlpwnoxkeHuu [, u nepedenn
obopynoBaHdss ¥ MaTepHana, ykasaHHbIX B Ilpmnoxennu I, CoBerom Moryr
BHOCHTLCS1 TIONPAaBKH IO pekOMeHaauuud co3naHHod CoBeroM paboueit rpynmel
3KCIIEPTOB OTKPBLITOro cocTaBa. Jlo6ad Takas MONpaBKa BCTYIAeT B CHIy 4epes
4eThlpe Mecsia nocnie ee npuHITUs CoBeToM.
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BCTYUJIEHUE B CILUTY
Cratps 17

Hacrtoamuii IlpoTrokon BCTymaeT B CHIY B JeHb, KOTZa ATE€HTCTBO IIOJYYHT OT
PyMBIHMM NHCBMEHHOE YBEJOMJIEHHE O TOM, YTO KOHCTUTYLUHOHHBIE TpeOOBaHUS
PyMbIHMH, HeoOXomuMble UI1 BCTYIUICHHS B CHIY, @ HMEHHO paTH()HKaIHg
napJiaMeHTOM PyMBIHHH, BHITIOJTHEHBL.

T'eHepanbHBIH nUpekTOp He3aMeIMTENbHO MHGOPMUpPYET BCe TOCYNapCTBa - WICHBI
ArenrctBa o mo0OM 3afBINEHMH O IPUMEHEHHH Hactogmiero IlpoTokona Ha
BPEMEHHOH OCHOBE U O €ro BCTYIUICHHHU B CHITY.

ONPEJEJIEHHAS]

Cratps 18

Jns ueneit Hactosmero [IpoTokona:

a.

OtHocsmMecs K SAEPHOMY TOIUIMBHOMY IHKJY HAYYHO-HCCIENOBaTENbCKHE U
OIBITHO-KOHCTPYKTOPCKHE paboThl O3HAYal0T AEATENBHOCTh, KOTOpas KOHKPETHO
OTHOCUTCS K JIOOOMY acnekTy pa3paboTKH mpolecca HIM CHCTeMbI Jo00oro U3
CJENYIOLIETO"

- KOHBEPCHUH AJEPHOTO MaTepUaa,

- oboraieHHus AIepHOr0 MaTepHaa,
- M3TOTOBJICHHS SAEPHOTO TOILIMBA,
- pPEeaKTopoB,

- KPUTHYECKUX COOPOK,

- nepepaboTKH AAEPHOTO TOTUIMBA,

- 00paboTku (He BKIIIOYAs NepeyNakoBKH WM KOHAMIUOHUPOBAHUS, He
IpelyCMAaTPUBAIOLIEr0 Pa3feicHUs 3JeMEHTOB, A1 XpaHEHUs HIIH
3aXOPOHEHHU) OTXONOB CPEOHETO HJIX BHICOKOTO YPOBHS aKTHBHOCTH,
COJZIepKaIlluX IIyTOHUH, BRICOKOOOOTalleHHBIH ypaH Wik ypaH-233,

HO He BKIIOYAIOT [AEATENbHOCTh, OTHOCALIYIOCA K TEOPETHUECKHUM MU
byHIaMEHTaNbHBIM Hay4HBIM HCCNEJOBAHUAM WIHM K HAyYHO-UCCIENOBATENbCKHM H
ONBITHO-KOHCTPYKTOPCKMM  pab0oTaM MO  NPOMBINUIEHHBIM  NPHMEHEHUAM
pPafHOU30TONOB, MEIUUMHCKHM, TUAPOJOTHYECKUM M  CeIbCKOXO3SHCTBEHHBIM
IPUMEHEHUAM, H3YYEHHUIO MOCIEACTBUH I 3710pOBBS U OKPYKaIOLIEH Cpenpl U I10
YCOBEPIICHCTBOBAHUIO TEXHUYECKOTO 00C/TYKUBAHHS.

Ilnomanxa oO3Ha4aeT TEPPUTOPHIO, TPAHHIB! KOTOpOH omnpeneneHbl PymbiHueH B
COOTBETCTBYIOIIeH  MHpOpPMAmMM O  KOHCTPYKUUH  YCTAHOBKM,  BKJIIOYas
OCTAHOBJICHHYIO YCTAQHOBKY, a TaKX€ B COOTBETCTBYIOLIEH HHGOPMALMH O MeECTe
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HaXxOKIECHHUS BHE YCTaHOBOK, TIIc OOBIYHO HCIONb3yeTcs SACPHBIH Marepual,
BKJIFOYast 3aKpPHITOE MECTO HAaXOXACHHUS BHE YCTAHOBOK, rze OOBIYHO HCIIONIb30BAJICS
AnepHBIA MaTeprall (KOTOphle OTPaHHYUBAIOTCA MECTAMH HAXOXJICHHS, TAC UMEIOTCS
rops;yMe Kamepnl MM OCYIIECTBIIUIACh JEATENbHOCTh, CBS3aHHAs C KOHBEPCHEH,
oforameHueM, U3roTOBJIEHHEM HMIH IepepaboTkoi Toluikea). Ilnomanka Briroyaer
TaKXKe BCE OOBEKTHI, COBMECTHO pa3MEIICHHBIE C YIIOMSHYTHIMH BBIIIE YCTaHOBKOH
WIH MECTOM HaXOXJIEHHWdA, C NeNbl0 NpeJOCTaBICHHS MIH HCIONB30BAHUA
CYILECTBEHHBIX CPEACTB OOCCIIEYEHHS, BIUIIOYAA: TropsAdMe Kamepbl s o0paboTku
00JIyJeHHbIX MaTepHaloB, HE COAEpKAalIMX ANCPHBIH MaTepual; YCTAaHOBKH UL
00paboTKH, XpaHEHHA M 3aXOPOHEHHA OTXOJOB; a TakkKe 3JaHMA, CBSI3AHHBIE C
COITIaCOBaHHON JEATENIBHOCTBIO, ONpeleNieHHOH PyMBIHHEH B COOTBETCTBUH CO
cTaTheil 2.a.1v) BHIIIIE.

CHsATas ¢ IKCIIyaTallMyd YCTAaHOBKA MJIH CHATOE C IKCIUIyaTalli¥ MECTO HAXOXAEHUS
BHE YCTaHOBOK O3Ha4al0T OOBEKT HIH MECTO HaXOXAEHUA, Ha KOTOPHIX
JEMOHTHPOBaHbI HMJIH CHENAaHbl HENPHIOAHBIMH K OKCIUIyaTallUH OCTABLIMECS
KOHCTPYKIIMH H O0OpynOBaHHE, BaKHbie [UIs ee(€ro) HCIONb30BaHHA, TAaK YTO
oHa(OHO) He HCHOIb3YyeTcsA I XpaHEHHS SAEPHOTO MaTepuasia U He MOXET Jaliee
HCTIONB30BaThCA A1 OOpallleHHs C sACPHBIM MaTEepHAIOM, €ro oOpabOTKH HIIH
HCIIONIb30BaHHUA.

OcCTaHOBJNEHHAS YCTAaHOBKA HJIM 3aKPHITOE MECTO HAXOXIEHHSI BHE YCTAHOBOK
03HAYaIoT 00BEKT HJIH MECTO HAXOXIOEHHS, SKCITTyaTallHA KOTOPBIX IMIPEKpalIcHa H U3
KOTOPKBIX H3BAT HﬂCpHLIﬁ MaTe€puall, HO KOTOPBI€ HE CHATEI C IKCITIYaTallHH.

BricokooboramieHHbli ypaH O3HayaeT ypaH ¢ oOoramieHHeM MO H30TOIy ypaH-235
20% unu BbILLIE.

O160p npob okpykaroniel cpeabl B KOHKPETHOM MECTe HaXxOXACHHUS O3HauaeT oToop
npo® okpyxaromeit cpenst (HampuMep, BO3AyXa, BOIBI, PaCTHTEIBLHOCTH, ITOYBBHI,
3arpsA3HEHUH) B ONpEAENEHHOM  ATEHTCTBOM  MECTe  HaxOXKJIeHUS |
HEMOCPEACTBEHHOHN OJIM30CTH OT HErO C LIENbIO0 COACHCTBHS ATEHTCTBY B ITOATOTOBKE
BBHIBOJOBE 00 OTCYTCTBMM HE3asIBICHHBIX SJEPHOrO MaTepuala HIH sOEPHOMH
JIeATENbHOCTH B 3TOM OIIpelieIEHHOM MECTe HaXOXACHMS.

O160p mpo6 okpykaroreii cpesbl Ha OOGIIMPHON TEPPUTOPHH O3HayaeT oTGop mpobd
OKpyXarouled cpenbl (HampuMep, BO34yXa, BOAbI, PACTHTEIBHOCTH, MOYBHI,
3arpsA3HEeHUH) B psAAE ONpeAeNeHHBIX ATIEHTCTBOM MECT HAaXOXICHHS C IIENbIO
COOEHCTBHA ATEHTCTBY B MOATOTOBKE BBHIBOJOB OO0 OTCYTCTBHH He3asBJIEHHBIX
SAEPHOr0 MaTepHalla WiIH SIepHOH AEATEJbHOCTH Ha OOIIMPHOM TEPPHTOPHUH.

SnepHpI _MaTepuall COrJacHO OIpeElelleHHI0, JaHHOMY B ctathbe XX VYcrasa,
o3HayaeT JMI000H MCXOMHBIH MaTepHan WM J000# crenuanbHpli paciiemIsonuics
MaTepHall. TepmuH “ucxomHbI MaTepuan" He OOKEH TOJNKOBAaThCH Kak
NpUMEHSIoIMcs K pyde WIH oTxoJaMm pyasl. JlwoGoe ompexaeneHue, AaHHOE
CoBeToM B COOTBETCTBHH CO cTaTheil XX YcraBa ATEHTCTBa NOCHE BCTYIJIEHHS B
cuny Hacrosmero IIpoTokona, KOTOpoe pacIIMpSeT CIHCOK MaTepuaioB,
CHUMTAIOLIMXCSH HCXOAHBIM MaTEpHalOM MJIH CIEHHaNbHBIM PaCHIEIUITIONIHMCS
MaTepHaloM, BCTYINAeT B CHJIy B COOTBETCTBHM C HACTOSIIMM [IpOTOKOJIOM TOJBKO
HoC/Ie NPHHATHA PyMbIHuHEH.
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YcTanoBka 03Ha4aeT:

1) peaKkTop, KpUTHUYECKY0 cOOpKy, 3aBOJi IO KOHBEPCHHM, 3aBOJ IO
H3TOTOBJIEHHIO, NepepabaTRIBAIONIYIO YCTAHOBKY, YCTAaHOBKY MU pas/eneHus
H30TOMOB MJIN OTHAENbHOE XPaHWINIIE; WIH

i1) mo0oe MeCTO HaxOXICHHUs, Ie OOBIMHO MCHONb3YeTCA AACPHBIA MaTepHal B
KONMYECTBaX, NPEBIMAIOMKX OOHH 3 (EKTHBHBIH KHIOIPaMM.

MecTo HaxOXJeHHMI BHE YCTAHOBOK O3HA4aeT MI0O0M 00BeKT MnM moboe MECTo
HaxoXJeHHs, KOTOphIE HE SABNIAIOTCA YCTAaHOBKOHM, H rie OOBIYHO HCIOJB3YETCS
SJEpHBIH MaTepuan B KOJMYECTBaX, PaBHBIX OJHOMY 3((EeKTHBHOMY KHUJIOIpaMMy
MU MEHEE.
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COBEPUIEHO B Bene 11 urons 1999 roga B ABYX 3K3eMIUIApaX HAa aHTIIMHACKOM H
PYMBIHCKOM 53bIKaX, TEKCTHl KOTOPHIX PaBHO ayTEHTHMYHBI, 32 HCKIIOYEHHEM TOTO, YTO B
CIyyae PacXOXKICHHUSI aHTJIMHCKHUI TEKCT OyeT HMeTh IPEUMYIIECTBEHHYIO CHUTY.

sa PYMbBIHHIO:

(noamuce)

HJan KYTOU
ITpesunent HauuonansHo# xoMHUCCHH
HO KOHTPOJIO 32 SIAEPHOM AEATENbHOCTHIO

15

3a MEJKIIVHAPOJIHOE ATEHTCTBO
10 ATOMHOU DHEPI'MU:

(Toamnuce)

Moxamen Snbbapaneit
TenepanbHbIi qUPEKTOP



iii)

Vi)

vii)

viii)

MMPHUJTIOKEHHE I

MEPEYEHB BUJIOB JEATEJIBHOCTH, O KOTOPBIX TOBOPHUTCSH
B CTATBE 2.A.1V) HACTOAILHEI'O ITPOTOKOJIA

HsroroBienue poTOpHBIX TPYO sk weHTpudyT ik c6opka ra3oBeIX HEHTPHOYT.

POTOQHI)IC !QYQBI I gen;pnggyg O03HAa4Yar0T TOHKOCTCHHBIC ITHIIHMHAPHI, ONMHCAHUC

KOTOpPBIX NpuBeAcHO B pasgene 5.1.1 b) [punoxenns I1.

[azoBble 1eHTpUGdYrH 03HAYaIOT UEHTPHU(YTH, ONHCAHHE KOTOPBIX INPHUBEICHO BO
BBOJIHOM 3aMe4aHuH K pasgeny 5.1 Ilpunoxenus II.

Hsrorosnenue auddy3noHHbIX 6aphepoB.

Juddysnonnsie 6apbeprl 03HAYAIOT TOHKHE NOPUCTHIE (HUIBLTPHI, ONMCAaHHE KOTOPIX
npuBeleHo B paszaene 5.3.1 a) [punoxenus 11.

HzroroBnenue wiun cGopKa CHCTEM, HCIIOJIB3YIOUINX J1a3€phl.

CucreMbl, HCNONb3YIOIIHE JIa3€Phl, 03HAYAIOT CUCTEMBI, BIJIIOUAIOIINE T€ MIPEAMETHI,
ONMHCaHHE KOTOPBIX NpHBENEHO B pasjene 5.7 Ilpunoxenus 11

H3rorosnenne wiu cGopKa 3JIEKTPOMArHUTHHIX C€NapaTopOB H30TOIIOB.

ONEeKTPOMAarHUTHBIE CENapaTopbl HM30TONOB O3HAYalOT TE€ INPEIMETHI, O KOTOPBIX
roBoputcs B paszene 5.9.1 Ilpunoxenns I1 U xoTopble conepxar UCTOYHHUKH HOHOB,
ONMCaHHe KOTOPBIX NpHBeAeHO B paszaene 5.9.1 a) [Ipunoxenns I1

HzroroBnenune i cOOpKa KOJIOHH WK 3KCTPAKIHOHHOTO 000pyIOBaHHA.

KoJIOHHBI MJIM IKCTPAKIHOHHOE O0OpYIOBaHHE O3HAYAKOT TE€ NMPEAMETHI, ONHCAaHHE
KOTOpBIX TNpHUBEINEHO B pasjenax 5.6.1, 5.6.2, 5.6.3, 5.6.5, 5.6.6, 5.6.7 u 5.6.8
Hpunoxenns 1.

H3rorosnenue PasaACIUTEIIbHBIX conen HIIA BHUXPEBBIX Tp}’6OK JAa
A3pPOANHAMHAYECKOIO oboramnieHus.

PaznenurenbHele comjia MM BUXPEBbIE TPYOKH Ul a3pOIHHAMHYECKOro 000oraleHus
03HAyalT pas3fieJINTeNbHblE COMIAa M BHXPEBHE TPYOKH, ONHMCaHHE KOTOPBIX
HpHUBEICHO COOTBETCTBEHHO B pa3aenax 5.5.1 u 5.5.2 INpunoxenus I1.

H3rortosnenune unu c60pka cHCTEM IreHEpalliid YPaHOBOH IJIa3MBbl.

CucTeMbl TeHEpanWH _YpaHOBOM Ijia3Mbl O3HA4yalOT CHCTEMBI IS [eHepaiuH
YPaHOBOH IIa3MBbl, ONTHCAHHE KOTOPBIX NpUBENEHO B pasaene 5.8.3 Mpunoxenns 11

H3roTtoBieHue HHPKOHHEBBIX TPYO.

LlupkonueBbie TPyOB! 03HaYatOT TPYOHI, ONMCaHHE KOTOPHIX NPHUBENEHO B pa3aene 1.6

Tpusnoxenns 11.



X1)

Xxii)

xiii)

Xiv)

XV)

TIpon3BOACTBO UITH MMOBBIILIEHUE KAUECTBA TSKENOH BOABI WM AeHTEPHUS.

Tskenasd BoAa wiy NedTepui O3HAYAIOT AEHTEPHA, TSXENYI0 BoAy (OKCHA AehTepis)
u moboe apyroe coeauHEHHE AeHTEpHsA, B KOTOPOM OTHOILEHHE YuciIa aTOMOB
JeHTepus K YKCJIy aTOMOB BOZAOpOAa npeBhiuaet 1:5000.

Hsrorosnenue rpadura aaepHON YHCTOTHL.

['padmt anepHol YMCTOTH 03HAaYaeT rpaduT, YPOBEHL YHCTOTHI KOTOPOTO BHINIE, YEM
5 MHJLTMOHHBIX YacTed GOpHOIro 3KBHBAJIEHTA, a INIOTHOCTD NpeBbimaet 1,50 r/em.

H3roroBnenne KOHTEHHEPOB A O0IYUEHHOrO TOILIHBA.

KonTeiiHep s 006ay4YeHHOro TOIIMBA O3HAYaeT €MKOCTh AN IIEpPEBO3KH H/MIIH
XpaHeHHs OOJy4EeHHOro TOIUIMBA, O0ECIEeYUBAIOIIYI) XHUMHUYECKYIO, TEIUIOBYIO H
palHalMOHHYIO 3alllUTy, 4 TaKKe OTBOZ TEIUIa Paclafa BO BpeMs IEPEMEIlCHHS,
MEPEBO3KH U XpaHEHHS.

H3roToBlieHHE PEAKTOPHBIX YIPABISIOIIHX CTEPHKHEH.

PeakTopHBIC YOPaBAAOIUME CTEPXKHU O3HAYAKOT CTEPXKHH, OIMCAHHUE KOTOPBIX
npuBeaeHo B pasaene 1.4 punoxenus I1.

HzroropiieHue 6€30MaCHBIX ¢ TOYKY 3pEHHS KPUTHUHOCTH GAKOB U pe3epBYapoB.

BesomacHepie ¢ TOYKH 3pEHUS KPHTUYHOCTH OakW U pe3epByaphl O3HAYaKT TE
MpEAMETHI, ONUCAHNE KOTOPHIX NPUBEAEHO B pasaenax 3.2 4 3.4 [Ipunoxenus 11

HsroToBnenue MamuH a1 pY6KI/I 06J'Iy‘{CHHbIX TOIINIMBHBIX 3JICMCHTOB.

Mawmnb: ans pyOku o0ay4EeHHBIX TOIIMBHBIX 3JIEMEHTOB 03HAYalOT 000pYAOBaHHUE,
OITUCaHUE KOTOPOro NpuBeieHo B paziene 3.1 Ipunoxenus II.

CoopyKeHHE ropAYux KaMep.

Copsune kamephl O3HAYalOT KaMepy MIM COEJUHEHHBIE MEXIy co00i KaMmepsl
o6ILIM 0GBEMOM He MeHee 6 M°, CHabKeHHbIE 3aIuTOM, PaBHOM WM MpeBhIAKome
skBHBaNeHT (0,5 M OeToHa IIOTHOCTHIO 3,2 r/eM® wmu Goree, YKOMIUIEKTOBaHHBIE
obopynoBaHueM Mjisi IpPOBENCHHS OMNEpauui ¢ HCMOJIb30BAHWEM IUCTAaHIUOHHOIO
yIpaBIeHUS.




MPUJIOXEHME II

INEPEYEHDL COI'JIACOBAHHOI'O OBOPYIOBAHUA U HESIJEPHOI'O MATEPHUAJIA

1.1.

1.2

JJ151 OTYETHOCTH OB 3KCIIOPTE U UMITOPTE B COOTBETCTBHH

CO CTATBEMH 2.AIX)

PeakTopsl ¥ peakTopHoe 0GopyaoBanMe
KommniexkTHBIE siTepHbIe PEaKTOPbI

SlmepHple peaKkTOpHl, CIOCOOHBIE paboTaTh B peXHMe KOHTPOJIHPYEMOH
CaMOMOIIEPKUBAIOLICHCS IICMTHOM peaklUHH [eNeHHs, MCKII0Yas peakTOphl
HYJIE€BOH MOLIHOCTH, KOTOpHIE OIpPENENAIOTCH KaK PEakTopsl C IPOEKTHBIM
MaKCHMAaJIbHBIM YPOBHEM IIPOM3BOACTBA IUTyTOHMs, He npeBblmatomiuMm 100
TPaMMOB B TO/JI.

I[NOACHUTEJIBHOE 3AMEUYAHUE

"SnepHslil peakTop" B OCHOBHOM BKIIOYAET Y3JIbl, HAXOJAIINECS BHYTPH Kopnyca
peaxTopa MJIK HEIOCPEACTBEHHO IIPUMBIKAIOIIKE K HeMY, 000pyIOBaHUE, KOTOPOE
KOHTPOJIMPYET YPOBE€Hb MOIIHOCTH B aKTHBHOM 30HE, U KOMIIOHEHTHI, KOTOpbIE
0OBIYHO COAepKaT TEILUIOHOCHTENIh MEPBOro KOHTypa aKTHBHOM 30HBI peaKkTopa,
HJIM BCTYTIAIOT C HUM B HEMOCPEACTBEHHBII KOHTAKT WM YIIPABJISAIOT UM.

He npeamonaraercst MCKIIOYEHHE PEaKTOPOB, KOTOpBIE HaUIEKaumM oOpasom
MOTJIH OBl IOJABEPTHYTbCS MOAMPHMKAUMH VIS [POM3BOJACTBA 3HAYUTENBHO
6onbmrero komuvecrtsa, dem 100 rpammoB IUTyToHHMs B roia.  Peakropsl,
NpeJHa3HAYECHHbIE JI JJIMTENBHON 3KCIUTyaTalluUd Ha 3HAYMTEJIBHBIX YPOBHSAX
MOIITHOCTH, HE3aBHCUMO OT CTENEHH MX BO3MOXHOCTEH IPOU3BOACTBA ILIYTOHHMS,
HE pacCMaTpHBalOTCA KakK 'PeakTOphl HYJIE€BOM MOHIHOCTH".

Pea[cropﬂue Kopnyca BbICOKOT0O TJaBJICHHS

Mertannuueckie kopmyca B cbope WJIH HMX OCHOBHBIE YaCTH 3aBOACKOIO
H3TOTOBJIEHHS, KOTOpble CIELMANBHO MNpeAHAa3HAYeHBl WIM IOATOTOBJIEHB! IS
pa3sMelleHUs B HUX aKTUBHOM 30HBI SIEPHBIX peaKTOPOB, KaK OHU OMpeJeseHb! B
nyHkTe 1.1. BBIle, M CIOCOOHBIE BHIIEPXUBAaTh pabouee OaBIeHHE
TENIOHOCUTENA IIEPBOTO KOHTYPA.

IMOSICHUTEJIBHOE 3AMEYAHUE

BCpXHHH IIHTa KOpITyCa BBICOKOI'O OaBJICHHA pCaKTOopa OXBAaTBIBACTCA ITYHKTOM
1.2 kak OCHOBHasA, 3aBOACKOIO H3roTOBJICHHA, 4YaCTh KOopHOyca BBICOKOIO
JaBJICHHA.

BryTpenHHe yacTH peakropa (HampuMep, HOAJEPKHBAIOIIME KOJOHHB M [IHTHI
aKTUMBHOM 30HBI U ApyrHe BHYTPEeHHHE YaCTH KOpITyca, HallpaBJIAIONIHE TPYOb! Aist
PEryIMpYyIOIUX CTEP)KHEH, TEIUIOBbIE SKPAHBI, NIEPErOPOIKU, TPYOHBIE PEMICTKH



1.3.

1.4.

1.5.

1.6.

AKTUBHOH 30HbI, muacTHHbl Auddysopa H T.4.) OOBMHO TOCTABIAIOTCH
MOCTaBIMMKOM peakTopa. B HEKOTOPHIX ClyyasX OlpefcSicHHbIE BHYTPECHHHE
ONMOpHbIE KOMIOHEHThl BKJIIOYAIOTCA B HM3rOTOBIEHME KOPIYyCa BHICOKOTO
JABJCHUA. ODTH MNpeAMETHl ABJIAIOTCA AOCTaTOYHO BAKHBIMH C TOYKH 3PEHHA
6€30MaCHOCTH M HAaJEXKHOCTH SKCIUIyaTallH peakTOpoB (M CIENOBATENbHO, C
TOYKH 3PEHHS TrapaHTHHHBIX 0053aTE€NbCTB M OTBETCTBEHHOCTH ITOCTaBIIUMKA
peakTopa), 4YToOBl UX IOCTaBKAa BHE paMOK OCHOBHOIO COIVIallIEeHHs O IOCTaBKE
€aMoro peakropa He cTaja Obl 00bIYHON npakTHKON. Ilo3TOMY, XOTA OTAENbHAL
MOCTaBKa 3THX YHHKAJIBHBIX, CHENHANILHO MpeIHa3HAYeHHBIX U NOJArOTOBICHHBIX,
BaXHBIX, KPYIHBIX H [OPOTOCTOSIIMX MpPEAMETOB HE 00s3aTenbHO Oyner
paccMaTpHBaThCS KaK BbIIafamomias u3 cdepbl HHTEpECOB, TakKoi cmocod
MOCTaBKH CHUTACTCH MATIOBEPOATHBIM.

MamuHbI A/151 3arpy3KH M BBITPY3KH PeaKTOPHOIO TOIIHBA

ManumynaTopHoe  o0OpyZOBaHHE, CIICUHaJBHO  INpeJHa3HAUYECHHOE  MIH
MOATOTOBJIEHHOE IS 3aTPY3KH HJIM U3BJICUEHHUS TOIUIMBA U3 ANEPHBIX PEaKTOPOB,
Kak OHM ompefeiicHbl B IyHKTe 1.l. BbIllle, KOTOpOE MOXKET HCIOJH30BaThCS,
KOT[la peakTOp HaXONWTCd IOJ Harpy3kod, win o6jlafaeT TeXHHYECKHUMH
BO3MOMXHOCTAMH JUIS TOYHOIO TO3MLIUOHHUPOBAHHUS WM OpPUEHTHUPOBaHHS,
TIO3BOJIIIOLIMMHU TPOBOAUTL Ha OCTAHOBJICHHOM pEaKTOpe CIIOKHBIE paboTHI 1O
neperpy3ke TOIUIMBA, NPU KOTOPBIX OOBIYHO HEBO3MOXHBI HEMOCPENCTBEHHOE
HabmIoneHHe WIK NPSAMO JOCTYII K TOIUIUBY.

PeakTopubie yNpaBJsiioliHe CTEPKHH

CTep)KHH, CIICHHAIBHO NPCAHASHAYCHHDBIC HJIH ITIOATOTOBJICHHBIC [UIA YIIPABJICHHA
CKOPOCTBIO PEAKIMH B ACPHBIX pE€aKTOpaX, KaK OHH OINPEACIICHBI B ITYHKTC 1.1.
BBIIIC.

NMOACHUTEJIBHOE 3AMEYAHUE

Croma xe BIJIIOYAKOTCS, IOMUMO 4acTH, MOMIONIaolleli HEHTPOHBI, €€ ONIOPHBIE U
TIIOABECHbIE KOHCTPYKIIMH, €CIIH IIOCTaBKa IIPOU3BOAUTCS pa3leNbHoO.

PeaxTopHBbI€¢ TPYyObi BHICOKOIO NAB/ICHUA

TpyObl, KOTOpBIE CHELMaJbHO MpPEeJHA3HAYeHbl MM IIOATOTOBIEHBI I
pa3MellieH!sl B HUX TOIUTMBHBIX 3JIEMEHTOB M TEIUIOHOCHTENS IIEPBOro KOHTYPa B
peakTopax, Kak OHHM OIpeJeNicHb! B NyHkTe 1.1. Bbimie, pu pabGoyeM AaBJIECHHUH,
npesbiiaronieM 5,1 MlIla (740 yuT/KB. A10¥M).

IunpxonueBbie TPYOLI

TpyOsl unu cOopku Tpy®O W3 METAJUIMYECKOT0 IMPKOHHS MM €r0 CIUIABOB, IO
secy npesbitarouiie 500 kr B TeueHue modoro 12-MecayHoro nepuona, KOTopbie
CrenUanbHO IpelHa3HAYEHBl MJIM IOATOTOBJEHBl UL MUCHOJB30OBAHHA B
peakTopax, Kak OHH OIpeleNieHsl B IMyHKTe 1.1. BBIille, H B KOTOPBIX OTHOLUECHUE
110 Becy raHUA K HUPKOHMIO MeHbIue ueM 1:500.



1.7.

2.1.

2.2,

Hacocbl NIepBoro KOHTYPa TeNIOHOCHTES

Hacochl, crienuanbHO NpeaHa3sHaYeHHBIE WIH NOATOTOBIEHHbIE I OACP KaHMUs
LHPKYIALHH TEIUIOHOCHTENA MEPBOrO KOHTYpa SIIEPHBIX PEAKTOPOB, KaK OHH
ompezeseHsl B TyHKTe 1.1. Bhlie.

NOSACHUTEJIbHOE 3AMEYAHME

CnenvanbHO NpeAHa3HAYeHHble WIH NOATOTOBICHHBIE HACOCHl MOTYT BKIIOYATh
CJIOJKHBIE, YIUIOTHEHHBIE WJIHM MHOTOKPaTHO YIUIOTHEHHBIE CHCTEMBI s
NPEAOTBPAIICHHST YTEYKH TEIUIOHOCUTENA NEPBOrO KOHTYpa, TIEPMETHYHBIE
HacoChl M HAacOCHl C CHCTEMaMH HHEpUMaIbHOH Macchl. 3JTO oOIpeleNieHHeE
KacaeTcs HAacoCOB, aTTeCTOBAHHBIX 1O Kjaccy NC-1 wunm IKBHBaJCHTHHIM
CTaHIapTaM.

HesigepHbie MaTepUAaJIbl 1J151 pEAKTOPOB
JeliTepuii U TAXKelas Boga

He#tepuii, Tsa:kenas Boja (OkuUCh JeiTepus) u Jr0boe IOpyroe COeOHHEHHE
IeTeEpUs, B KOTOPOM OTHOINEHHE AEHTepus K aTOMaM BOJOpPOAA IpEBBILAET
1:5000, npenHasHaYeHHbIe IJI1 MCIIONL30BAHUS B SIIEPHBIX PEaKTOpax, KaKk OHH
onpeneneHsl B NyHkTe 1.1. Bhlmre, B KoJuuecTBax, npesbiaomux 200 xr aToMoB
JedTepus i J000H OOHOH CTpaHBI-IIONydaTens B TedeHue Jodoro 12-
MECSYHOro MepHoa.

SnepHo-uncTnid rpadur

I'padur, wuMelomMiA CTemeHb YHCTOTHl BBl S-MHUIHOHHBIX OOpHOro
3KBHUBAJIEHTa, C IUIOTHOCThEO Oonbine dem 1,50 r/CM3, NpelHa3sHA4EHHbIN U
HCIIOJIb30BaHHs B SIACPHBIX peaKTOpax, Kak OHH onpeleneHsl B iyHkre 1.1 Beime,
B KOJNHMYECTBaX, nmpesbimatommux 3x10° kr (30 MeTpMuecKHX TOHH) UIA 060
OJIHOM CTpaHBI-NIONYJaTENA B TeUeHHe JiIoboro 12-MecayHoro nepuoa.

IMPUMEYAHHE

Hna pened SKCIOPTHOrO KOHTPOJA MNpPaBHTENLCTBO oOllpenender, OyayT I
JKCIIOPTHHIE MApPTHH COOTBETCTBYIOILErO BHIIIEYKa3aHHBIM XapaKTEpHUCTHKaM
rpaduTa HCIOJIb30BaThCA B SAEPHBIX PEAKTOpax.

YceraHoBKH 1is nepepaﬁoncu Oﬁﬂy‘leﬂﬂblx TONJIHBHBIX JJIEMECHTOB H
oﬁopyuosamle, CIOCIHAJIPHO NPCAHA3HAYEHHOC HJIN NOAroTOBJICHHOC A
3TOroO

BBOJHOE 3AMEYAHUE

Ilpu mnepepaboTke OOIYYEHHOro SAEPHOTO TOIUIMBA IUIYTOHMH M ypaH
OTAEIAIOTCA OT BBICOKORKTUBHBIX IPOLYKTOB JNENEHUS H JPYTHX TPAaHCYPaHOBBIX
aneMeHToB.  Jlng Takoro pasmeneHMsT MOIYT HCIOJBb30BaThCS Ppa3HYHbIE
TEXHOJIOTHYECKHE mporieccel. (OaHako co BpemeHeM mpouecc "Ilypekc" cran
Haubosee pacHpOCTPaHEHHBIM M IPHEMIEMBIM.  JTOT MPOLECC BKIIOHAET
pacTBopeHue OOIYy4EHHOro SAEPHOrO TOIIMBA B Aa30THOH KHUCIOTE C
IOCNEAYIOIIHM  BBIICICHHEM YpaHa, IUIYTOHHS H [POLYKTOB JENICHHS
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IKCTpaKLHell pacTBOpHTENEM C MOMOILBI0 TpuOyrHndocdara B opraHuYecKOM
pasbasurere.

TexHonoruyeckue mpoLECCHl HA pas3nu4HBIX YyCTaHoBKax Tuma "Tlypexc"
aHAJIOTMYHBI U BKIIOYAIOT: H3MEIbYCHHE OONYyYEHHBIX TOIUIMBHBIX 3JIEMEHTOB,
pacTBOpEHHE  TOIUIMBA,  OJKCTPAaKUUIO  pacTBOpHUTENEM U  XpaHEHHE
TEXHOJIOTU4ECKOM JXuUAKocTH. Moxer uMeTbesa Taxke oOopyloBaHHE IS
TEIUIOBOH JEHUTpALMM HUTpaTa ypaHa, KOHBEPCHH HHUTpaTa IUIYTOHHA B OKHMCH
WIIH METaI, a Takoke 1A 00paboTKu JKUAKUX OTXOJOB, COAEPKAMMX IPOAYKTHI
JETICHHUS, JO MOSXydeHHs (GOpMBI, IPHUTOAHOH A NPOJAOIHKHTEILHOIO XpaHCHHS
WK 3aXOpoHeHus. OJHAKO KOHKpeTHBbIE THIBI U KOHGUTYpalusa o0opyaoBaHH,
BBINOJIHAIOMETO 3TH (YHKUMH, MOTYT pa3iMyaThCid Ha Pa3IMYHBIX YCTaHOBKaX
tuna "Ilypexc" N0 HECKONBKMM NpPHYMHAM, BK/IKOYAss THUIBI M KOJHYECTBO
OONy4YEeHHOro  sfJepHOro  TOIUIMBA,  INOjUlexailero  mnepepaborke, H
IpeAroiaraéMblii NMPOLIECC OCaXIEHHS H3BJIEKaEMbIX MAaTEPHAJIOB, a TaKXKe
NpUHUHKIBL obecrieyeHus O€30IIaCHOCTH M TEXHHYECKOTO OOCITY)KHBaHHUSA,
IPUCYIIHE KOHCTPYKIMH AaHHOH 0OCTaHOBKH.

"VcTaHOBKA U TepepaboTKH OOJyYEHHBIX TOIUIMBHBIX 3JIEMEHTOB" BKJIIOYAET
060pyIOBaHKie U KOMIIOHEHTHI, KOTOpbie OOBIYHO HAXOAATCS B NMPSIMOM KOHTAKTE
¢ 00JIy4YEHHBIM TOILJIMBOM H OCHOBHBIMH TEXHOJIOTHYECKUMH ITOTOKAaMH SAEPHOrO
MarepHaja i NpOAYKTOB JIeJIEH!s, U HETIOCPEACTBEHHO YIIPABJIIOT HMH.

OTH 1NponecChl, BKIIOYAs MOJHBIE CHCTEMBI [Jisl KOHBEPCHH IUIYTOHUS H
IPOH3BOJACTBA METAIMYECKOTO IUTyTOHHMS, MOTYT OBITh MOEHTHPHLUPOBAHBI I10
MepaM, IpPHHHMAaeMbIM JJis IIPEAOTBPAILEHUA ONACHOCTeH B CBA3H C
KPUTUYHOCTHIO (HAIpUMep, MepaMH, CBS3aHHBIMH C reoMeTpHei), oOnydeHHeM
(HanpuMep, ITyTeM 3alUThl OT 00TydeHHs) H TOKCUYHOCTBIO (HampuMep, MepaMu
N0 yAep’KaHHIO).

[Mpeamersl 000OpynOBaHMs, HAa KOTOpBIE, KaK CYUTAETCs, pPaclpoCTpaHsIETCA
snayenne ¢passl "M 000pynOBaHHMe, CHELMAIBHO NpeAHA3HAUYEHHOE HIIH
HOATOTOBJIEHHOE" i nepepaboTKH OOJyYEeHHBIX TOIUIMBHBIX 3NEMEHTOB,
BKJIIOYAIOT:

MamsHb! i pyOKM 00/1y4YeHHBIX TOIUIMBHLIX 3JIEMEHTOB
BBOJHOE 3AMEYAHHE

310 000pyIOBaHHE HMCIIONB3YETCS A BCKPHITHS OOOJIOYKH TOIUIMBA C LEJNBIO
TIOCNEYIOIET0 PacTBOPEHHU OOJNydYeHHOrO siiepHOro matepuana. Kak mpaBuio,
HCHOJIB3YIOTCS CIEUHAIbHO MpeAHAa3HAYEHHbIe, CKOHCTPYHPOBaHHbIE Uit pyOKH
MeTajula YCTPOHCTBA, XOTS MOMKET HCIOJNB30BaTbcsl M Oolee COBEpIIEHHOE
000pynoBaHHKE, HAIPUMED J1a3€phlL.

JlucTaHMOHHO yrpasisieMoe 000pya0OBaHHe, CIELMAJBHO PEAHA3HAYCHHOE WIH
IIOATOTOBJIEHHOE JUIS HCIOJB30BAHHS HAa YCTAHOBKE IO mepepaborke, Kak OHa
onpeaeneHa BbIIE, [UIA Pe3KH, PYOKHM MM Hape3ku cOOpOK, My4YKOB HIIH
cTepkHeH 00JydeHHOTO SAEPHOTO TOIIHBA.
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34.

AucconsBepsl
BBOJIHOE 3AMEYAHUE

B aucconsBepbl OOBIYHO HOCTYNAET H3MeENIbYCHHOE oTpaboTaBmiee Tommuso. B
3TUX 6e30mMacHBIX C TOYKH 3PEHHA KPHTHYHOCTH pe3epBYyapax OOydeHHBIH
ANEpHBIA MaTEpHall PacTBOPAECTCS B a30THOH KHCIJIOTE, M OCTAIOMIMECH oOpe3KH
00010YeK BEIBOAATCS U3 TEXHOIOIHYECKOTO MOTOKA.

be3onacHele C TOYKHM 3pEHHA KPHTHYHOCTH pe3epByaphl (HampuMep, Mamnoro
IUaMeTpa, KOJBIEBbIE WIH IMPIMOYTOJIBHBIE pe3epBYyaphl), CIIEHHAIBHO
[IpeAHa3HAYEeHHbIE HJIH MOJATOTOBJIEHHBIE I HCIIOJH30BAHHA HAa YCTaHOBKE IO
nepepaboTKe, KaK OHH OIpEJENeHbl BBINIE, i1 PacTBOPEHHs OOIyYEHHOTO
ANEPHOTO  TOIUIMBA,  KOTOpPHIE  CHOCOOHBI  BBIAEPAKHBATH  rOpAYYIO,
BBICOKOKOPPO3HOHHYIO JKHIKOCTh M MOTYT JHCTAaHIHOHHO 3arpyXaTbCi H
TEXHUYECKH 00CIyKHBATHCA.

IDKCTPaKTOPHI U 000pyAOBaHHE /15 IKCTPAKIMM PacTBOPHTEIEM
BBOJHOE 3AMEYAHHE

B 3KCTpakTOph! C pacTBOPHTENEM MOCTYIAET KaK pacTBOp OOIY4E€HHOTO TOILIHBA
U3 [HMCCOJILBEPOB, TaK W OpraHUYECKHH pacTBOp, C IIOMOIIBID KOTOPOTO
pasnensoTcs ypaH, IUIyTOHHH H HpOayKTHl Aenenus. OOopynoBaHue is
9KCTPAKLHMH PACTBOPUTENEM OOBIYHO KOHCTPYHPYETCS TaKMM OOpa3oM, 4TOOBI
OHO YIOBJIETBOPSUIO ECTKMM OJKCIUTyaTallUOHHBIM TpeOOBaHMAM, TaKHUM, Kak
JUIMTENBHBIN CpOK CiyxObl 0€3 TeXHHYECKOro OOCIy)XMBaHHS WJIH Jierkas
3aMEHAEMOCTb, [IPOCTOTA B 3KCIUIyaTallMHM M YIpaBJIEHHH, a TalOke THOKOCTH B
OTHOIIIEHHH MU3MEHEHHs apaMeTpoB NpoLecca.

CrneunanbHO TNpefHa3HAayeHHbIE MWJIH TOATOTOBJIEHHBIE JKCTPAaKTOPH €
pacTBOpHUTEEeM, TaKHe, KaK HacaJoyHble WM [yJIbCAUHOHHBIC KOJIOHHBI,
CMECHTENIbHO-OTCTOMHBIE anapaThl HIM HEHTPOOEXKHble KOHTAKTHBIE anmnaparbl
JUis HCIIONB30BaHHS Ha YCTaHOBKE MNo 06paboTke OOIYy4EHHOTO TOIUIMBA.
OKCTpPaKTOpBl C PacTBOPHTENEM HOIDKHBI OBITh YCTOMYMBBI K KOPPO3HOHHOMY
BO3JCHCTBUIO a30THOH KHCIOTBL.  DKCTPaKTOphl C pacTBOpPHTENEM OOBIYHO
H3rOTaBIMBAIOTCA C COOMIOAEHHEM Ype3BblYaliHO BBICOKMX TpeOOBaHMil (BraroUas
NPUMEHEHHE CIELHANBHBIX METOJO0B CBapKH, WHCHEKUMH, ofecmedeHue wu
KOHTPOIIb KayeCTBa) H3 MallOYIJIIEPOIMCTHIX HEp)KaBEIOmUX CTajieil, THTaHa,
UWHPKOHHS HJIH JPYTHX BHICOKOKAYECTBEHHBIX MaTEPHAJIOB.

XuMHnyeckmne pe3epByaphbl A1 BbIACDKHBAHUA HJIH XpaHCHNA

BBOJHOE 3AMEYAHHE

Ha osTame OSKCTpakuuul  pacTBOpPUTENeM  00pasyloTcs TpH  OCHOBHBIX
TEXHOJOIHYECKUX IOTOKA >XHAKOCTH. Pe3epByapsl i BBIOEPXKHUBAHUA WIIH
XpaHeHHs HCIOJB3YIOTCS B JanbHelmed o0paboTke Bcex Tpex MOTOKOB
CHeYIOIUM 00pasoM:



3.5.

a) PacTBOp YHCTOro a30THOKHCIIOIO ypaHa KOHUCHTPHUPYETCA BbIMapHBAHHEM
U IPOHUCXOOHUT MPOLIECC AEHUTPAIIHH, IL€ OH IIPEBPANIACTCA B OKCH], ypaHa.
JrtoT OKCH I ITOBTOPHO HCIIOJIB3YETCA B AACPHOM TOIUTHBHOM ITHKIIC,

b)  pacTBOp BBHICOKOAKTHUBHBIX MPOAYKTOB JeNIeHHs OOBUHO KOHLECHTPHPYETCs
BBIIIADHBAaHHEM M XPAaHHUTCS B BUIE KOHIEHTPUPOBAHHOM >KHAKOCTH. 3TOT
KOHIIEHTpAaT MOJET BIIOCIEACTBHH MNPOHTH BBIIAPHBaHHE HIH ObITH
npeobpa3oBaH B GOpMY, IPUTOAHYIO IS XpaHEHUS WIH 3aXOPOHEHHS;

C) pacTBOp YHCTOTO HHUTpaTa IUIYTOHHMSA KOHLUEHTPHUPYETCH M XpAHHTCA [0
NOCTYIVICHHS Ha JaJbHEHIUME 3Tambl TEXHONOTHYECKOro mporecca. B
YaCTHOCTH, pe3epByaphl U1 BHIJEPKHBAaHHA HIM XPaHCHHS pacTBOPOB
TUTYTOHHA KOHCTPYHPYIOTCA TaKUM 00pa30M, 4TOObI H30€kKaTh CBA3aHHBIX C
KPUTHYHOCTBIO MpoOJeM, BO3HHKAIOMIMX B pe3ylbTaTe H3MEHEHHH B
KOHIIEHTpALHK HIH GopMe JaHHOTO MOTOKA.

CneunanbHO MpedHa3HaYECHHblE WIM [OATOTOBIECHHBIE pe3epByaphl Ui
BBIACPKMBAaHHS HIIM XPaHEHHS IS HCIIONb30BAHUSA Ha YCTAHOBKE MO niepepaboTke
o0JIy4eHHOTO TOIUIHBA. Pe3epByaphl IUif BBIAEPXKHBAHHSA WIH XPAHEHHS JOJDKHBI
OBITE YCTOMYMBEI K KOPPO3HOHHOMY BO3JCHUCTBHIO a30THOH  KHCIIOTBHI.
PesepByaph!l i BbIOEpKHBAHHS WM XpaHEHHUA OOBIYHO M3TOTABJIMBAIOTCH H3
TaKUX MaTepHaJIOB, KaK MaJOyIJIEpOAMCTHIE HEP)KABEIOIUE CTald, THTAaH HIIH
LUPKOHMH MM IPYTHE BHICOKOKA4YECTBCHHBIE MaTepHalbl. PesepByapsl aA
BBIICPKUBAHHS MJIM XPaHEHUS MOTYT OBITh CKOHCTPYHUPOBAHBI TAKMM 00pa3oM,
YyroOBl HX OJKCIULyaTallMs H TEXHHYecKoe OOCHyXHBaHHE ITPOM3BOAMIHCEH
JUCTAaHHMOHHO, M MOTYT HMMETh CIEQYyIoumMe OCOOEHHOCTH ¢ TOYKH 3peHHs
KOHTpOUIS 33 SACPHONU KPHTHYHOCTBIO:

1) OopHBIA 3KBHBAJIEHT CTEHOK WM BHYTPEHHMX KOHCTPYKLHMH paBeH II0
MeHb1IeH Mepe 2%, 6o

2) uMIMHAPHYECKHE pe3epByaphl HMEIOT MaKCHMaNbHBIH auamerp 175 mMm (7
IIOHMOB), 1160

3) OpsAMOYTONBbHBIH MM KOALUEBOH pe3epByap MMEET MaKCUMAIbHYIO IIHPHHY
75 MM (3 mroiima).

CucreMa KOHBEPCHM HUTPATA IJIYTOHMS B OKCH]

BBOJHOE 3AMEYAHUE

Ha 6onsmMHCTBE YCTaHOBOK IO MepepaboTKe 3TOT KOHEUHBIH MMPOLECC BKIIIOYAET
KOHBEPCHIO pacTBopa HHUTpaTa IUIYTOHMS B OBYOKHCh IUIyTOHHS. B dmucno
OCHOBHBIX OHEpalHii 3TOro Mpolecca BXOAAT: XpaHEHHE M KOPPEKTHPOBKA
HCXOJHOTO TEXHOJOIHYECKOTO MaTepHalla, OCaX/ICHHE M pa3[esieHHe TBEpAOH H
XHUOKOH a3pl, MNpOKaJHBaHHE, OOpalieHHe ¢ MPOAYKTOM, BEHTHIIALMSA,
oOpaleH’e ¢ OTXOJaMH H yIIpaBlieHHE IPOLECCOM.

3aMKHYTble CHCTEMBI, CIIENHAIILHO MpEIHAa3HAYEHHBIE WIH MTOATOTOBJIECHHBIE IS
KOHBEPCHHM HUTPATa ILUIYTOHHS B OKCHJ IUIyTOHHS, B HaCTHOCTH, 000pyI0BaHHbIE
TakuM 00pa3omM, 4ToOb! H3bexaTh JOCTHIKEHHS KPHUTHYHOCTH M PaJHAlIMOHHBIX
3¢ {eKTOoB, a TAKXKE CBECTH K MHHUMYMY OIIaCHOCTH, CBSI3aHHBIE C TOKCHYHOCTBIO.
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CHcTeMa KOHBEPCHI OKCHIA TUTYTOHUS B METALI -
BBOJAHOE 3AMEYAHHUE

3TOT mpolecc, KOTOPHIH MOXET OBITh CBA3aH C YCTaHOBKOH IO mepepaboTke,
BKIIOYaeT (TOpHMpOBaHHE [BYOKHCH IUTyTOHHsS, OOBI4HO C IIpMMEHEHHEM
BBICOKOAKTHBHOIO (TOPHCTOrO0 BOIOPOAa, C Lenblo IOonydeHHs ¢Topuaa
IUTYTOHHS, KOTOpPBI  BIIOCJIEACTBHH  BOCCTaHABIMBaeTCs C  IOMOMIBIO
METUUIHYECKOTO KaJbIIMS BHICOKOH YHMCTOTHI IO IOJYYEHUS METALUIHYECKOro
ILTyTOHMs M GTOpHIa KanblMs B BHAC IUIaKa. D YHCIIO OCHOBHBIX OIlEpalHii
JAHHOrO Mpolecca BXOMAT:  GQTopHpoBaHHE (HampuMep, C INpPHMEHEHHEM
obopynoBaHUs, cOAepKamiero OaropofHble METaUIbl HIH  3alfHIIEHHOIO
MOKPHITHEM H3 HHX), BOCCTAaHOBJICHHE MeTaia (HalmpuMep, C IPHUMEHEHHEM
KepaMUYECKHUX THIJIeH), BOCCTAaHOBJIEHHE IUIaKa, oOpailleHHE C IPOAYKIOM,
BEHTUJIALMA, OOpalieHHe C OTX0aMH H yIpaBjieHHe IIPOLECCOM.

3aMKHYTBIE CHCTEMBI, CIIEUANLHO NpeHa3HAYEHHbIE I [TOATOTOBJICHHbIE IS
IPOH3BOACTBA METAJUIHYECKOTO IUTyTOHHS, B YACTHOCTH, 000OpYAOBaHHbIE TaKHUM
obpa3zoM, 4TOOB u30eXKaTh JOCTHXEHHS KPUTHUYHOCTH M PaJHAllHOHHBIX
3¢ deKToB, a TaxKe CBECTH K MUHUMYMY OIMAacCHOCTH, CBA3aHHBIE C TOKCHYHOCTBIO.

YcTaHOBKH A/ H3rOTOBJIEHHA TOMIHBHBIX 3/IEMEHTOB

"YcTaHOBKA JUIS U3rOTOBRJIEHUA TOIUIMBHBIX 3JIEMEHTOB" BKJIIOYAaeT 000pyIOBaHHE:

a) KoTopoe OOBIYHO HAxXOAUTCS B HEMOCPEACTBEHHOM KOHTAKTe C
TEXHOJIOTHYECKUM IIOTOKOM AIEPHOTO MaTepHaja HIH HEMOCPEACTBEHHO
06pabaThIBacT ero, WIH e YIpaByseT UM, UIIH,

b) KOTOpO€ repMeTH3UPYET SAePHEIH MaTepHall BHYTPH 000JIOUKH.

YCTaHOBKU [JIf pa3jeeHUs W30TONOB ypaHa M o0opyaoBaHme, Kpome
aHAJHTHYECKHX  NpuOOpOB, CHEUHAJLHO  NpeJHA3HAYeHHOe  HJH
NMOATOTOBJIEHHOE AJIS1 ITOr0

IlpenMeTs! o6GOpyZOBaHHA, Ha KOTOpble, KaK CUYHTAeTCi, PaCIpOCTpaHAETCS
3HaueHHe Qpassl "060pynOBaHHE, KPOME aHANUTHUECKUX NPHOOPOB, CHENHANLHO
NpeJHa3sHaYeHHOe MM IIOATOTOBIEHHOE" U1 pa3fefieHHs H30TOIOB YpaHa,
BKJIIOYAIOT B ceOst:

I'azoBple HeHTPHPYrH H  y34bl M  KOMIOHEHTHI, CHEHHAJILHO
NMpeAHa3HAYEHHbIE MM MOArOTOBJEHHbIE /ISl MCIOJbL30BAHHMA B ra3oBbIX
ueHTpHpyrax

BBOJHOE 3AMEYAHUE

I'azoBas UEHTpU@YTA OOBIYHO COCTOMT M3 TOHKOCTEHHOTO(BIX) ILMJIHHIpa(OB)
auamerpoM oT 75 mm (3 mroiima) mo 400 mm (16 nroiiMOB) C BepTHUKalIbHOH
LEHTPANbHON OCBIO, KOTOpBIH(e) moMelleH(bl) B BaKyyM M BpalaeTcia(xoTcs) ¢
BBICOKOH OKPYXXHOM CKOpOCThIO nopsaka 300 m/c unu Gonee. Jna QocTHXeHHs
G0JIBIION CKOPOCTH KOHCTPYKIMOHHbIE MaTepHANbI BPAILAIOIIHXC KOMIIOHEHTOB
JOJKHBI MMETh BBICOKOE 3Ha4yeHHe OTHOIIEHHS IPOYHOCTH K IUIOTHOCTH, a
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poropHas cOopka u, CIeJOBAaTENbHO, OTHEJbHBIE €€ KOMIIOHEHTH! [OJLKHBI
U3TOTOBIATECA C BBICOKOH CTENMEHBbIO TOYHOCTH, 4YTOOB pasfamaHc Obul
MHHHMaNbHbIM. B oTnHune oT apyrux ueHTpudyr rasosas ueHTpudyra i
oborameHus ypaHa MMEeT BHYTPH pPOTOPHOH KaMmepsl BpamAourylocs(uecs)
neperopoaky(u) B ¢opMe AUCKA U HEMOJBIDKHYIO CHCTEMY TIOAAa4YH M OTBOJA rasa
UF6, coctosmryio mo MeHbledt Mepe M3 TpeX OTHENbHBIX KaHAIOB, ABa HU3
KOTOPBIX COENMHEHBl C JIONATKaMH, OTXONAMMMH OT OCH poTopa K
nepudepuiHOH 4YacTH POTOPHOH Kamepbl. B BakyyMe HaXoZWTCA TaKKe PR
BOKHBIX HEBPAHIAIOUIMXCA OJJIEMEHTOB, KOTOpBIE, XOTA H HMEIOT 0co0yIo
KOHCTPYKIIHIO, HE CJIOKHBI B M3TOTOBJICHHH U HE M3TOTOBIAIOTCA U3 YHUKAIBHBIX
MatepuanoB. LleHTpudyxHas ycraHOBKa, O1HAKO, TpeOyeT 60NBOIOro YHCHa 3TUX
KOMIIOHEHTOB, TaK YTO MX KOJHYECTBO MOMET CIYXXHTh BRXHBIM HHIHKATOPOM
KOHEYHOTO HCIIOJIb30BaHHS.

Bpamaromuecss KOMIIOHEHTDI
a) Tlonueie poTopHble cOOpKHU:

ToHKOCTEHHBIE HWIKHIAPH UM PAN COENMHEHHBIX MEXAY CO0OH TOHKOCTEHHBIX
LHJIMHIPOB, H3rOTOBJEHHBIX M3 ONHOrO WM Oojiee MaTepuUanoB C BBICOKHM
3HAYEHHEM  OTHONIEHHMS  NPOYHOCTH K  MIOTHOCTH,  YKa3aHHBIX B
NOACHUTEJIbBHOM 3AMEYAHHMH k Hacrosmemy paszpeny. CoequHeHMe
IUIKHAPOB MeX Iy co00H OCYIUECTBISETCS MPU TOMOIIM I'HOKHUX CHIIb()OHOB HIIH
Kojiel, omucaHHbIx B uyacTd 5.1.1. ¢) Hmwke. CobpaHHBIH pOTOpP HMEET
BHYTPEHHIOIO(ME) NEpEropoAKy(H) ¥ KOHIEBBIE Y3JIbl, ONHCAHHBIE B YaCTAX
5.1.1.d) u e) Hmxe. OnHaxo nonHas cO0pKa MOXET OBITH IIOCTABJIEHA 3aKa34YUKY B
4YaCTUYHO COOpaHHOM BHUIE.

b)  Potopasie TpyOsi:

CrienuasibHO MpefHa3HAYEHHbIE WIIM [OATOTOBIEHHbIE TOHKOCTEHHbIE THIHH/IPBI
¢ TonuwuHoK creHkd 12 MM (0,50 mroiima) wnu MeHee, nuaMeTpoM oT 75 MM (3
moriMa) 1o 400 mMm (16 noHMOB), H3rOTOBJIEHHBIE H3 OOHOrO M Oonee
MaTEepPHAJIOB, HMEIOIIMX BHICOKOE 3HAY€HHE OTHOIIEHHS MPOYHOCTH K TUIOTHOCTH,
ykazauusix B [IOACHUTEJIbBHOM 3AMEYAHHH k HacTosUIEMY pa3aeny.

c) KonbLa unu cuiib$HOHBbI:

KOMIIOHEHTB], CIenuaNbHO IHpelHa3HAYCHHblE WM TOATOTOBJICHHBIE IS
CO3JaHHs MECTHOH OMOPHI 1A POTOPHOU TPYOBl WM COEAMHEHUS Psiia POTOPHBIX
Tpy6. CuibdoHB! NPeACTaBIAIOT COOOM KOPOTKHE IMIMHIAPHL C TOJILUHON
crenkd 3 MM (0,125 mroiiMa) unu MeHee, fHaMeTpoM oT 75 MM (3 aroiima) no 400
MM (16 naroiiMOB), MMEIOIIMX OAHH rodp H M3TOTOBICHHBIE H3 OJHOIO U3
MAaTepHAIOB, HMEIOIUX BICOKOE 3HAYEHHE OTHOLICHUS MPOYHOCTH K IUIOTHOCTH,
ykazanublX B [IOSICHHUTEJIbBHOM 3AMEYAHMWM k HacToAmEMY pa3ley.

d)  Ileperoponxu:

Komnonentsl B ¢opMe aucka nuamerpoM oT 75 mm no 400 mm (ot 3 no
16 A1OAMOB), CHENHANBHO IpeIHa3HaYeHHbIE MWK [OATOTOBJIEHHBIE A
YCTaHOBKM BHYTPH POTOPHOH TpyOhl HEHTPUQYTH C IeNbl0 H30JIHPOBATh
BHIIYCKHYIO KaMepy OT IJIaBHOW pa3fenuTeNbHON KaMepbl M B HEKOTOPBIX
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chydasx Ins  yidydmienus Lupkynsumm raza UF6  BHyrpm  TaBHOM
paszienuTeNIbHON KaMepbl POTOPHOH TPyOBI M M3rOTOBIEHHBIE M3 ONHOIO M3
MaTepHaIOB, HMEIOMNX BBICOKOE 3HaUYCHHE OTHOIIEHUS MPOYHOCTH K IJIOTHOCTH,
yka3aHHbIX B [IOSICHUTEJIbHOM 3AMEYAHHWMU k HacTogmeMy pa3aeny.

e)  BepxHue/HWKHHE KPBIIIKK:

KoMnonentsl B ¢opme aucka auamerpoM ot 75 mm (3 nrofima) no 400 mm
(16 mroitMOB), crieHHaNbHO MpENHA3HAYEHHBIE HIJIM IIOATOTOBIIEHHBIE TaKHM
06pa3zom, YTOOBI TOYHO COOTBETCTBOBATH JHMAMETPY KOHIOB POTOPHOH TPYOBI M
6narogaps sToMy yaepxuBath UF6 BHYTpH ee. OTH KOMIOHEHTHI UCIONB3YIOTCA
U1 TOro, 4ToOBl MOAHEpPXHBaTh, yACPKHBATh WIH colepXath B cebe Kak
COCTaBHYIO YacTh 3JIEMEHTHl BEPXHEro MOJMIMIHHUKA (BEPXHsA KpBINIKA) HIH
CIYKHTh B  KayecTBE HeCcylled 4YacTH  BpalllaJOIIMXCA  3JIEMEHTOB
3JIEKTPOABUTaTENs. U 3JEMEHTOB HIXKHETO NMOJIUMIHMKA (HIDKHAA KpBIILIKA), H
H3rOTOBIIAIOTCA M3 OJHOTO H3 MaTepHalloB, HMEIOMMX BHICOKOE 3HAyYeHHE
OTHOWIEHMS TPOYHOCTA K IUIOTHOCTH, ykasaHHbIX B I[TOACHUTEJIbBHOM
3AMEYAHWMH k HacTosmEMY pa3aeny.

IMMOACHUTEJIBHOE 3AMEYAHHE

Jns Bpamamomuxcs KOMIIOHEHTOB LEHTPUGDYT HUCIIONB3YIOTCSA CIIEMYIOIIHE
MaTepHabl:

a)  MapTEeHCUTHOCTApEIOLIME CTajlH, WMEIOIIHe MaKCUMANbHBIA Tpeaen
IPOYHOCTH Ha pacTshkeHue 2,05 x 10° H/m? (300 000 dyn1/KB. OKOiiM) WK
boinee;

b)  anOMUHUEBBIE CIUIABBI, UMEIOIME MAaKCHMANBHBIA Mpenen MpPOYHOCTH Ha
pactsxenve 0,46 x 10° H/m? (67 000 dbyHT/KB. mroiiM) min Goree;

C)  BOJIOKHHCTBIE (HuTENOAOOHBIE) MaTepHUabl, MIPUTOJHBIE s
HCIIOJIb30BAaHUA B KOMIIO3UTHBIX CTPYKTYpaX H HMEIOINHE 3HaueHUs
YAEJIBbHOro Moayns ynpyrocta 12,3 x 10° M m Gonee ¥ MaKCHUMANBHOTO
VAENBHOTO TpejeNa MpouHOCTH Ha pactsikenme 0,3 X 10° wim Gonee u
MaKCHMAaNbHOTO YAEJIBHOIO Ipenena MpoYHOCTH Ha pacTskeHue 0,3 x 10°
M uiH 6osee ("ynenbHbIH MOAYJb YIIPYTOCTH" - 3T0 Moayib IOHra B H/M?,
JIENEHHbIA Ha YACHbHBI Bec B H/M; "MAaKCHMATbHBIH YACHbHBIH Tpesen
IPOYHOCTH Ha pacTsHKEHHE" - 5TO MaKCHMAallbHBIH Npenes NpOYHOCTH Ha
PacTsHKECHHE B H/MZ, JIeJICHHBIA Ha yIeJIbHBIA BEC B H/m®.

CrarnyecKue KOMIOHEHTHI
a) llonmMnHUKH ¢ MAarHUTHOH MOABECKOM:

CrnenvansHO Npeasa3sHa4yeHHble WIH MOATOTOBJIEHHbIE MOAIIMNHHUKOBBIE Y3IIBI,
COCTOSIIIME W3 KOJBUEBOIO MarHMTa, MOJBEIIEHHOro B 00OWMe, copepixameit
nemndupyomyro cpeny. OOoiiMa usrotosnsercs us croiikoro k UFg Matepuana
(cM. ITIOAACHUTEJIBHOE 3AMEYAHME k pazgeny 5.2.). MarHuT coeiuHAETCA
C MOMIOCHBIM HAaKOHEYHHMKOM HJHM BTOPHIM MAarHMTOM, YCTaHOBJIGHHBIM Ha
BEpXHEH KpBILIKE, OMHCAHHOM B paszene 5.1.1. e). MarHuT Moxer uMeTs GopMy
KONblla C COOTHOLUCHHEM MEXJY BHEHIHMM W BHYTPEHHHM JHAMETpaMH,



MEHBINM WM paBHBIM 1,6:1. Maraut moxer nmers opMy, 0GeCIEUHBAONLYIO
HavasibHyi0 nponunaemocts 0,15 I's/m (120 000 exgunnn CI'C) unm Gonee, unu
OCTaTOYHYI0 HaMarHMYeHHOCThb 98,5% wmnu Gonee, HIH MpOU3BEIeHHE HHAYKITUH
Ha MaKCHMalbHYI0 HalpsKEHHOCTh mois Gomee 80 kM’ (107 I'c.3). Kpome
OOBIYHBIX CBOMCTB MaTepHana, HEOOXOAHMBIM NpPEIBAPUTENHHBIM YCIOBHEM
ABJISETCA OrpaHHYCHHE OYEHb ManbIMH jomyckamu (meHee 0,1 mMm win 0,004
IioifiMa), OTKIOHEHHS MAarHUTHBIX OCeH OT TeOMETPHMYECKHX OCeH HIH
obecnieyeHre 0cob0it rOMOTEHHOCTH MaTepyasia MarHHTa.

b) THommmmuukw/neMudepsl:

CrnenuansHo  mpenHa3HAYEHHBIE WM TIOATOTOBJIEHHBIE  MOJNIMITHHKH,
coJiepxallie y3el OCh/YINIOTHUTENBHOE KOJNbII0, CMOHTHPOBAHHBIH Ha AeMridepe.
Ocp oOb1yHO npeacTapnser cob0H Ban U3 3aKaJeHHOH CTalH ¢ OJHHM KOHIIOM B
dopme nonycdepbl, ¥ CO CpeACTBAMH IOACOENHHEHHS K HIDKHEH KpBIILKE,
onMcaHHO# B pasnene 5.1.1. ), Ha apyrom. Ban, ogHako, MoxeT OBITH COeHHEH
¢ THOpPOAMHAMMYECKHM moamunHuKoM. Konbno mMmeer dopmy Tabnerkm ¢
nonycpepuyeckuM yriryOlneHHeM Ha OJHOH IOBEPXHOCTH. OTH KOMIIOHEHTBI
4acTO [IOCTaBIAIOTCA OTACIBHO OT AeMiipepa.

c)  MonekynsipHble HACOCHI:

CrniennansHO  NpeAHAa3HAUYEHHBIE  HJIH  MOATOTOBJIEHHBIE — HHIUHAPHL  C
BBITOYEHHLIMH HJIM BbIIABJIEHHBIMH BHYTPH CIIHPAIbHBIMH KaHaBKAMH H C
BBICBEPJICHHBIMH BHYTPH OTBEPCTHAMH. THIIOBBIMH pa3sMepaMH SBIISIOTCS
cneAyiomme:  BHyrpeHHWH nguamerp otr 75 mm (3 mofima) po 400 mm
(16 mroiimMoB), TommmHa cresku 10 mm (0,4 moiiMa) win 6ornee, ¢ IJINHOH, paBHOM
nuaMeTpy unu Gonbiie. KaHapkM OGBIYHO MMEIOT MPSMOYTOJIBHOE MOIEPEYHOE
cevenue U rnyouny 2 mm (0,08 mroiima) nnu Gornee.

d)  Crarops! nBUraTENEi:

CrennanbHO IpelHasHaueHHble HWIH MOATOTOBJIEHHBIE CTAaTOPhbl KOJNBIEBOH
¢OpMBI IS  BHLICOKOCKOPOCTHBIX  MHOTO(A3HBIX T'HCTEPE3HCHBIX  (HIH
PEaKTUBHBIX) 3TEKTPOJBUTATENIEH IIEPEMEHHOTO TOKa I CHHXPOHHOH paboTHI B
yCIOBHSIX BakyyMma B Auana3oHe yactot 600-2000 I'n 1 B fuana3oHe MOIIHOCTEN
50-1000 BA. Cratopsl cOCTOAT M3 MHOro)a3HbIX OOMOTOK Ha MHOTOCIOMHOM
KEJIE3HOM CepAEeYHHUKE C HU3KUMH NOTEPSIMH, COCTaBIEHHOM U3 TOHKHX IIACTHH,
oObr4HO TOMUKHOM 2,0 MM (0,08 mrofiMa) unu MeHee.

e) Kopmyca/mpueMHHKH LeHTpudyTH

KOMITOHEHTHI, CHEenHalbHO IIpEJHAa3HAuYE€HHblE WK MOJTOTOBIEHHBIE JUIA
pasMmelteHns B HUX cOOpkH poTopHOH TpyOwml razoBoit nenTpudyru. Kopmyc
COCTOHT M3 JKECTKOTO IIIHHApa ¢ TOMIMHON cTeHKH 10 30 MM (1,2 mroiitMma) c
Ipeu3HOHHO 00paboTaHHBLIMH KOHIIAMH JUIS YCTaHOBKH IIOAINMITHHKOB H C
OJIHUM WM HECKONbKHMH (aHHaMH Ui MoHTaxa. (OpabotaHHbIE KOHIIBI
napajyieNIbHbl ApYT APYrY W INEpPNEeHIUKYISAPHBI OpPOJONBLHON OCH LHIMHApA B
npenenax 0,05 rpagyca unu Menee. Kopryc MOxeT Takke IpenCTaBAiATh coboi
KOHCTPYKIHIO SYEHCTOro THHA JUisl pasMeEIleHHs B HEM HECKOIbKUX POTOPHBIX
Tpy6. Kopmyca muarorasnupaioTcs U3 MaTepuanos, koppo3necToikux k UFs, unn
3aUIMIIAIOTCA TIOKPHITHEM H3 TAKHX MAaTE€pHAJIOB.

10



5.2.

5.2.1.

f)  JloBymiku:

CreuunanbHO MpeJHAa3HAa4YeHHble WIH NOATOTOBJIEHHBIE TPYOKH BHYTpPEHHHM
nuamerpoM 1o 12 muM (0,5 nrofima) jis n3enederus raza UFg U3 poTopHOit TpyOb!
no Merony TpyOku IIuTo (1.€. ¢ OTBepcTUEM, HAaNpaBJIEHHBIM Ha KPYrOBOH IOTOK
rasa B poTOpHOH TpyOe, K mpHUMepy, MOCPENCTBOM HM3ruba KOHLa pagHalbHO
PacroIOXKEHHON TPYOKH), KOTOpPBIE MOXHO NPHKPENUThH K LIEHTPAILHOH CHCTEMe
U3BJIeYeHUA raza. TpyOKM H3roTOBIIEHBI U3 MaTepHaloB, KOPPO3IHMECTOHKHX K
UFs, Win 3a0[uIIaI0TCA NOKPBITHEM U3 TaKHUX MaTEepHAJIOB.

CneuunajbHo INpelHasHAYEHHLIE MM NOATOTOBJICHHLIE BCIOMOraTejbHbIE
CHCTeMBbl, 00OpyIOBaHHEe ¥ KOMIIOHEHTHI JAJA HCNOJb30BAHMA Ha
ras’oueHTPH(PYKHOH YCTAHOBKE N0 000rAlEHHIO

BBOJIHOE 3AMEYAHHE

BcnomorarensHable cHCTeMBI, 000PYIOBaHHE H KOMIIOHEHTHI Ta30LeHTPHYKHOM
YCTAHOBKH MO OOOrallieHHIO0 MNpeACTaBIAIOT COOOH CHCTEMBI YCTaHOBKH,
HeoOxoaumble a7 nofayu UFe B HeHTpHdYTH, [UIs CBA3H OTAEIbHBIX HEHTPUDYT
Mexzny coboil ¢ nenpo 06pa3oBaHUs KacKaloB (WM CTyneHed), 9ToObl JOCTHYB
Oonee BbicOkOro oboramieHus ¥ u3Bledb "mpoAykT' ® "xBocThl" UFs u3
neHTpudyr, a Taroke o60pyAoBaHHE, HEOOXOAUMOE AJA NPUBENEHHS B NEHCTBHE
HeHTpUdyr WIH i ynpasieHus ycraHoBkod. OObruHO UF¢ mcnapsierca u3
TBEPABIX BEUIECTB, IIOMELIEHHBIX BHYTPH NOJAOTPEBAaEMBIX aBTOKIABOB, H
IOJaeTcs B ra3000pa3HOd ¢opMe K HeHTpudyraMm yepe3 CHCTEMY KOJUIEKTOPHBIX
TpybornpoBonoB kackaga. "Ilpomykt" u "xBocthl" UFs, mocrymaromue us
HeHTpudyr B BHIE ra3000pa3HbIX MOTOKOB, TaKXKE MPOXOIAT YEpe3 CHUCTEMY
KOJIIEKTOPHBIX TPYOOIIPOBOJOB KackaJa K XOJIOAHBIM NOBYILKaM (paboTaroium
npu temneparype okono 203° K (-70°C)), rae oHM KOHAEHCHPYIOTCH M 3aTEM
MIOMEUIAI0TCS B COOTBETCTBYIOLIME KOHTEHHEPHI ANA TPAHCIOPTUPOBKH HIH
xpaHeHus. Tak Kak YCTaHOBKa I0. OOOTalIEHHI0 COCTOHMT M3 MHOTHX ThICSY
neHTpudyr, cobpaHHBIX B  Kackaibl, CO3JalOTCA MHOTOKHJIIOMETPOBELIE
KOJUIEKTOpHBIE TPYOOIPOBOABI KacKaZoB C THICAYaMH CBapHBIX ILIBOB, MpHYEM
cxeMa OCHOBHOM 4YaCTH HX COeJWHEHUH MHOrOKpPaTHO IOBTOpPSETCA.
O6opynoBaHue, KOMIOHEHTHI H CHCTEMBI TpYyOONPOBOJOB H3rOTOBIAKOTCA C
coOmroieHHEM BBICOKUX TpeOOBaHUI K BAKYyM-IUIOTHOCTH H YHCTOTE 0OpabOTKH.

Cucremb! nogaun/cucTemMsl oTBoA2 "'nmpoayxra” u '"'xsoctoB"

CnennaibHO IIPpEAHA3HA4YEHHBIC HIH IIOATOTOBJIEHHBIC TEXHOJIOTHYCCKHE
CHCTEMBI, BKIIOYalONUE:

[UTAIOIME aBTOXNABhl (WM CTaHLMH), Hcnonb3yeMbie nnsi nogauyn UFg B
KackaJpl HeHTpUdyr npu aasnenuu no 100 kIla (15 dynt/ke. mwoiim) 1 mpu
ckopoctH | xr/u unm Oornee;

JecyOnuMaTopel (MMM XONOAHBIE JIOBYWIKHM), MCIONB3yeMBIE IS
BriBedeHHs UF¢ M3 xackanoB npu AaBneHuu 10 3 xIla (0,5 bynT/kB.aroitm).
Hecybnumatopsl cnocoOHBl  oxnaxpatses a0 203°K (-70°C) wu
Harpesathcs 1o 343°K (70°C);
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5.2.2.

5.2.3.

5.24.

CTaHIMH "nponykTa" U "XBOCTOB", Hconb3yeMsble s nepemerierns UFg B
KOHTCHHEDHI.

OT1a ycraHOBKa, 000pyJOBaHHE M TPYOOIPOBOABI MOJIHOCTHIO H3TOTABIMBAIOTCS
u3 croiikux k UFg MaTepHanoB WIM 3alMIIAIOTCA MMOKPHITHEM M3 HHX (CM.
IOACHHUTEJIILHOE 3AMEYAHUE k panHoMy paszeny) ¢ COONMIOAEHHEM
BBICOKHX TpeOOBaHMH K BaKyyM-IJIOTHOCTH H YHCTOTE 00paboTKH.

MamuHHbIE CHCTEMb] KOJUIEKTOPHBIX TPYGOIPOBOI0B

CrneuunanpHO npenHa3zHaveHHbIe WIK MOATOTOBIECHHBIE CHCTEMBI TPYOOIIPOBOJOB
U KOJIeKTOpoB Ayt yaepxkanus UFg BHYTpH LeHTpU(YKHBIX KackafoB. JTa CETh
TpyOOnmpoBOZOB OOBMHO mpencTraBiser co0oil cucreMy ¢ "TpoHBIM"
KOJUIEKTOPOM, M Kaxkias LEeHTpH(yra COeJWHEHA C KaXJbIM H3 KOJUIEKTOPOB.
CnenoBarenbHO, C€XeMa OCHOBHOH 4YaCTH HX COEIHHEHMS MHOTOKPAaTHO
nosTopsieTcsi. OHa MOJIHOCTBIO M3roTaBiuBaercs U3 cToiikux k UFg MaTepnaios
(cm. TOSACHHUTEJIBHOE 3AMEYAHUE k HacroamieMy pasgeny) cC
cobnoneHneM BHICOKMX TpeOOBaHUH K BaKyyM-IUIOTHOCTH H YHCTOTE 0OpabOTKH.

Macc-ciexTpomeTpbl/HCTOYHHKH HOHOB Jst UF

CrneuuanbHO MpegHa3HAaYCHHBICE WM [OATOTOBJIECHHBIE MAarHUTHBIE HJIH
KBaZpyNOJIbHbIE MacC-CIEKTPOMETPHI, CIOCOOHBIE MPOU3BOAUTEH NpAMOi 0TOOp
npo6 moaBaeMoit Macchl, "MpoaykTa” WM "XBOCTOB" M3 ra3zoBbix NoTokoB UFg u
obnanaronye noJHBIM HabopoM CleyOUMX XapaKTEPUCTHK:

1.  ynenpHas pasperiaroumas clocoOHOCTh 1O Macce cBhiie 320;

2. COACPKAaT HCTOYHHKH MOHOB, H3I'OTOBJICHHBIC U3 HUXPOMa HJIH MOHENA HIIH
SAIIHIICHHBIC ITIOKPBITHEM H3 HHX, HJIH HHKCIIHPOBAHHBIC,

3.  conep:KaT HOHU3ALMOHHbIE HCTOYHHKH ¢ DoMOapaIHpOBKOIl JNIEKTPOHAMY;
4.  comepkaT KOJUIEKTOPHYIO CUCTEMY, IPUTOAHYIO Ul M30TOIHOTO aHAJIH3a.
IIpeoGpazoBaTenu 4acTOTHI

ITpeobpazoBaTenn 4acTOTHI (TAK)KE U3BECTHHIE KaK KOHBEPTOPHI MJIH HHBEPTOPHI),
CHELHANbHO IpefHa3HaYECHHbIE WM TOATOTOBJIEHHbIE AJII NHTAHHA CTaTOpPOB
nBurateneii, ompenejeHHbIX B noanyHkTe 5.1.2. d), WK 4acTH, KOMIOHEHTHI H
MOACOOPKH TakMX Npeobpa3oBaTenedl 4acTOTHl, 0OnanarolHe NONHEIM HabopoM
CIEAYIOIHUX XapaKTepHCTHK:

1. MHorogasHblii BbIXoJ B Auanazone o1 600 go 2000 I'u;

2. BBICOKAst CTaOMIBHOCTS (co cTabunu3anueit yactotsl nyqure 0,1%);
3. HH3KHE HeTHHEHHbIE HCKaXeHH (MeHee 2%);

4. K03 PHUIIHUEHT ONIE3HOTO NeHcTBHA CBblie 80%.
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5.3.

5.3.1.

5.3.2.

[MOSAICHUTEJIBHOE 3AMEYAHUE

[lepeuncieHHOE BbIIIe 0OOPYNOBAaHHE BCTYNMAET B HEMOCPEACTBEHHBIH KOHTAKT C
TexHojoruyeckum razoM UFg miIM HENOCpeACTBEHHO ympasiser paboToH
HEHTpU(DYT U IPOXOXKAESHHEM ra3a OT HeHTPHUGYTH K HEHTpUPYyTe U U3 KacKada B
KacKafl.

Kopposuecroiikue k UFg Marepuanbl BKIIOYAIOT HEPXKABEIOMIYIO CTallb,
ANIOMMHMI, alIOMHHHEBBIE CIIaBbl, HUKENb MM CINaBbl, cogepxamue 60% u
0onee HUKEA.

CrnennanbHO NpeJHa3HAYeHHble MJIM NOATOTOBJIEHHble CcOOpKH H
KOMITIOHEHTHI 115 HCHOJIb30BAHMS NPH ra3oau¢Ppy3HOHHOM 060TaleHIH

BBOJHOE 3AMEYAHUE

[Ipu razonuddy3HOHHOM MeTOAE pa3AeleHHs H30TONOB YypaHa OCHOBHOM
TEXHOJIOTHYECKON cbopxoit ABNAETCS CrieHHANbHbIH TIOPHCTBIH
razonuddy3HoHHBIH Gapbep, TEIUIOOOMEHHMK IS OXJIauJIeHUs rasa (KOTOpbIH
HarpeBaeTcs B IPOLIECCE CKATHA), YINIOTHUTEIbHBIE KJIANaHbl H perylHpyioliHe
KlanaHel, a TaKkXKe TpyOOIpPOBOXbI. Ilockonbky B rasogudy3uoHHOH
TEXHOJIOTHH ucnonb3yercs mectudropuctoit ypan (UFg), Bce obopynoBaHue,
TpyOOIIPpOBOIbI M IIOBEPXHOCTH M3MEPHUTENBHBIX IPHOOPOB (KOTOpBIE BCTYNAIOT B
KOHTAaKT C Tra3oM) JOJDKHBI HM3TOTAaBIMBATHCS W3 MAaTEPHANOB, COXPaHAIOUIMX
crabunbHOCTh NpH KoHTakTe ¢ UFg. I'asomuddy3noHHas ycTaHOBKA COCTOMT H3
paza Takux cOOpOK, Tak YTO MX KOJIMYECTBO MOXKET OBITh BaXKHBIM IIOKa3aTeieM
KOHEYHOrO MpeJHa3HaYeHHUS.

I'azonuddy3nonnbie 6apLepnl

a) CnenHaJbHO MpeAHA3HA4YEHHbIE WIM NOIArOTOBIEHHBIE TOHKHE, TIOPHUCTHIE
¢msTpel ¢ pasmepom nop 100-1000-A (anrcrpem), Tonmuuo# 5 MM (0,2 groiima)
HIIM MEHbIle, a 1 TpyOyaThix popm nuamerpoM 25 mm (1 moHM) Wi MeHble,
MU3TOTOBNIEHHBIE M3 METAJIMYECKHX, IIONIMMEPHBIX MM  KepPaMHYECKHX
MaTepHayioB, kopposuecToiikux k UFg, u

b) coenManbHO  TNOATOTOBNCHHBIE COEAWHEHMS WM TOPOWIKH  JIIA
U3TOTOBJIEHHS TakuX (HIbTPOB. Takue COSOMHEHHMs U MOPONKH BKJIIOYAIOT
HHUKENb WIH CILIaBbl, coiepxkaue 60% unu Gonee HUKENS, OKCHJI AIOMHHHSA
i croiikue Kk UFg monHOCThI0 QTOpHPOBaHHbBIE YIIIEBOXOPOAHEIE IIOHMEDHE C
yuctoTod 99,9% wunm Oonee, pasmepoM uacTunl MeHee 10 MKM M BBICOKOM
OIHOPOAHOCTBIO YaCTHI| [0 KPYNHOCTH, KOTOpBIE CIIEHHANBHO IMOATOTOBIIEHBI
JUIA H3rOTOBJICHHUA ra3oauddy3uoHHBIX 6apbepoB.

Kameps1 auddysopon

CoenpanpHO  MpefHa3sHAayeHHbIE  WAM  IIOATOTOBNEHHLIE  FEPMETHYHBIC
HWIMHApHYECKHE cocynpl auamerpoM 6osnee 300 mm (12 mroHMOB) M INIHHOH
6onee 900 MM (35 Ar0HMOB), HJIH IPAMOYTONIBHBIE COCYAB! CPaBHUMEIX pPa3MepOB,
HUMEIOIHE OJMH BIIYCKHOM H JBa BLIIYCKHBIX NaTpyOka, AMaMETP KaXAOro H3
koTopsix Honee 50 MM (2 mroiiMa), Il DOMEWEHU B HUX ra3oaudy3HOHHBIX
6apbepoB, M3rOTOBIECHHHIE M3 CTOMKHX K UF¢ MaTepuanoB WM 3aliMIICHHBIE
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5.3.3.

5.3.4.

5.3.5.

5.4.

[IOKPBITHCM H3 HHUX, Y [IPpEAHA3HAYE€HHBIC JIJI1 YCTAHOBKH B FOPU3OHTAIIBHOM HMIIH
BECPTHKAJIBHOM ITOJIOXKCHHH.

Komnpeccopst ¥ razogyBku

CnenyanbHO NpeqHa3HAaYEHHBIE WM [OATOTOBJICHHBIE OCEBbIE, HEHTPOOEKHBIE
UK 06bEMHBIE KOMIIPECCOPDI, HIIH Ta30AyBKU C MIPOM3BOAUTENBHOCTRIO Ha BCOCE
1 M’/mun win Gonee UFs ¥ ¢ faBieHMeM Ha BBIXO/E O HECKONBKHX coTeH Kila
(100 ¢ynt/kB. nI0iiM), NpeaHa3HAYEHHBIE I JONTOBPEMEHHON SKCIUTyaTalUH B
cpeae UFq ¢ anekTpoABHraTeIeM COOTBETCTBYIONIEH MOIHOCTH WM 0e3 Hero, a
TaloKe OT/IeNIbHbIe COOPKH TaKHX KOMIIPECCOPOB M Ta30AyBOK. JTH KOMIIPECCOPHI
M Ta304yBKHM HMEIOT mepenaj naBieHus oT 2:1 no 6:1 ¥ M3roTaBmHBAOTCA H3
croiikux Kk UFs MaTepuanoB UM MOKPHIBAIOTCSA UMH.

Yniaornenusn BpalllaIIUXCs BAJIOB

CreuuanbHO NpeAHa3HAYEHHBIE HIIM [TOATOTOBJICHHbIE BAKYYMHBIE YIIJIOTHEHHS,
YCTaHOBJIEHHBIC HA CTOPOHE MOa4H H HA CTOPOHE BBIXOJA JUIi YINIOTHEHHS BaJa,
COEeIMHSIOMIETO POTOp KOMIIPECCOpa MM ra30yBKH C IPHBOAHBIM ABUTATENIEM, C
TeM 4YTOOBl oOOecmeunTh HANSKHYI0 TepPMETH3AUMI0, PeNOTBPAIAIOLIYI0
HaTeKaHHE BO3AyXa BO BHYTPEHHIOK KaMepy KOMIIpeccopa HJIH Ta30LyBKH,
xoropass HamonHeHa UFg. Takue ymioTHeHHA OOBIYHO MIPOEKTHUPYIOTCI Ha
CKOPOCTh HaTekaHHs GyhepHoro rasa Menee 1000 cv’/muH (60 AroitM’/MuH).

Tem1000MeHHUKH X8 oxaamxaenus UK,

CrnenMayibHO IIpelHA3HA4YEHHbIE HIM IOATOTOBJIEHHBIE TENNOOOMEHHHKH,
H3roTopneHHsie M3 croitkux Kk UFg MaTepuasoB MM MOKpbITHIE HMH (32
HCKJIFOUEHHEM HEPXKaBEIOIEH CTaln), MM MeAbIO, HIIH JII06BIM COUeTaHHEM ITHX
METAINIOB M pacCYHTaHHbIE Ha CKOPOCTh W3MEHEHHUS JaBIICHUS, ONpeNENAIOIIero
yreuky, Menee 10 ITa (0,0015 ¢yur/kB. mroiiM) B wyac mpu nepenaje AaBICHUS
100 xI1a (15 dyH1/KB. O1O0IIM).

CrnienyanbHO NpeAHA3HAYEeHHbIC HJIH MOArOTOBJICHHBLIE BCIIOMOraTeJIbHBIE
cucrembl, o0opyaoBaHMe M KOMIOHEHTbl [Jif MCHOJbL3IOBAHHA NpH
razoaudgdysnoHHoM oborameHun

BBOJHOE 3AMEYAHUE

BcenomorarensHeie  cHcTeMBl,  Oo0OpygoBaHHE WM KOMIOHEHTH  ANA
razoaudPy3HOHHBIX YCTaHOBOK IT0 OOOTAMIEHHIO MPENCTABILIOT COD0H CHCTEMBI
yCTaHOBKH, HeoOxonumMere 1 nogadn UFg B razoauddy3noHHyo cOopky, Ans
CBS3M OTAENBHBIX COOPOK MexAy CO00H U 00pa30BaHUA KaCKaJoB (WM CTymeHeit)
C LIENBIO MOCTENEHHOTO JOCTHXEHHS O0Jiee BHICOKOTO 00OrameHus 1 U3BIECYECHHUS
"npogykta" u "xBocroB" UF¢ #3 mudQy3sHOHHBIX KackanoB. Beuny
BBICOKOMHEPLHOHHBIX  XapakTepuCTHK Au(Py3HOHHBIX KackajoB Jroboe
npepeiBaHHe HUX pabOTH, OCOOEHHO HX OCTAHOBKA, IIPHUBONAT K CEPHE3IHBIM
nocneacTsusM.  CrnenoBaTenbHO, Ha ra3ogu¢@y3HOHHOH YCTaHOBKE Ba)KHOE
3Ha4YEeHHE HMEIOT CTPOroe H IOCTOSHHOE IIOJIep)KaHHE BaKyymMa BO BCEX
TEXHOJIOTMYECKHX CHCTEMax, AaBTOMATHYECKas 3alliTa OT aBapUdl M TOYHOE
aBTOMAaTHYECKOE PpEryJIHpOBaHHE [TOTOKA rasa. Bce 3TO mnpuBOmMT K

14



5.4.1.

5.4.2.

54.3.

HeOOXOMMMOCTH OCHAIUEHHS YCTAHOBKM OONBIIMM KOMHYECTBOM CHEUHANBLHBIX
HU3MEPHUTENbHBIX, PETYIHPYIONMIMX U YIPaBISIONHMX CHCTEM.

O6buno UFg ucnapsiercs U3 MUIHHIPOB, [TOMEMIEHHHX BHYTPH aBTOKJIABOB, H
nmoxaercs B ra3oobpasHoit ¢opme K BXOOHBIM TOYKaM depe3 CHCTEMY
KOJJIEKTOPHBIX TpyOONpOBOAOB Kackaja. "TIponyxt" u "xBoctel" UF,
MIOCTYNAIONIHE K3 BBHIXOJAHBIX TOYEK B BHIE ra3000pa3HBIX IOTOKOB, IPOXOIAT
yepe3 CHCTEMY KOJUIEKTOPHBIX TpyOONpPOBOJOB Kackaja JIHOO K XOJIOJHBIM
JIOBYIIKaM, JIHOO K KOMIIPECCOPHBIM CTaHHHAM, IAe rasooOpasHeifi nmotox UFg
CKIIKAaeICs M 3aTeM I[IOMEMAeICi B COOTBETCTBYIOIUME KOHTEHHEDBI JUIA
TPAHCIIOPTHPOBKH WK xpaneHud. Ilockonbky razonuddy3uoHHas ycTaHOBKA IO
oboramieHHi0 uMeer Oonbmioe KOMMYECTBO Tra3odud@y3HOHHHIX COOpOK,
coOpaHHBIX B KacKabl, CO3MAIOTCA MHOTOKHIOMETPOBBIE KOJUIEKTOPHBIE
TpyOOIpOBOABl KaCKAJOB C THICAYAMH CBApHBIX ILBOB, IPUYEM CXeMa OCHOBHOM
YaCTH X COeJUHEHHH MHOTOKpaTHO moBropserci. O6opynoBaHHE, KOMIIOHEHTHI
H CHCTEMBI TpyOONpOBOJOB H3TOTOBIAIOTCA C COONIONEHHEM BBICOKHX
TpebGoBaHMI K BAKyyM-TUIOTHOCTH M YHCTOTE 06pabOoTKH.

CucreMsi mogaym/cucreMsl 0TBoAa "npoaykra” u "xBocToB"

CrenuanbHO IpedHa3HAauYeHHblE MM MOATOTOBJIEHHBIE TEXHOJOTHYECKHE
CHUCTEMBI, crlocoOHbIe paboraTh npH gaBieHud 300 Ila (45 ¢yHT/KB. q0HM) HITH
MeHee, BKIIoYasi:

IHMTAIOIHE aBTOKIIABHI (MJIM CHCTEMBI), HCTIONb3yeMble it nmogaun UFg B
razoguddy3oOHHbIE KacKaIbl;

JecybnuMaTopbl (MM XOJIOOHBIE JIOBYWIKH), HCIONb3yeMble IS
BhiBeeHHA UF¢ u3 razonuddy3HOHHBIX KACKAI0B;

cranuun oxwxenus, rage UFg B razooOpasHoit ¢opMme u3 kackajga
CKMMAETCA M OXJIAXKIAETCs O JKHUAKOTO COCTOSIHHS;

CTaHLMH "NpoAykTa" MM "XBOCTOB", MCHOJB3YyeMble ISl MEepeMElEHUs
UFs B KOHTEHHEPBI.

CucTeMbI KOJMIEKTOPHBIX TPYGONPOBOAOB

CnenuanbHO NpeJHa3HAYEHHbIE WM [TOATOTOBICHHBIE CHCTEMBI TPyOOIPOBOJOB
M CHCTEeMBl KOJUIEKTOpOB I yrAepxkanus UFs BHyTpH rasomuc¢y3HOHHBIX
KackaJoB. JTa ceTh TpyOONpPOBOJOB OOBIYHO IPEACTABIAET COOOH CHCTEMY C
"NBOMHBIM" KO/UIEKTOPOM, TIHEe Kakias sueilka COCOWHEHA C KaXKOBIM U3
KOJUIEKTOPOB.

Bakyymubie cMcTeMbl
a) CrnennansHO  OpeAHa3HAYEHHbIE WIM  I[OATOTOBJIEHHBIE  KpYIIHBIE
BaKYyMHBIE MarucTpanH, BaKyyMHbIE KOJUIEKTOPHI H BaKyyMHBIE HacOCHI

POM3BOAMTENLHOCTBIO 5 M /MuH (175 q)yT3/Mm-x) uiu Goinee.

b)  BaxkyyMmHBle HAacoChl, CIELHalbHO IpelHa3HAYCHHblE Ui pPaboTHl B
copepxameii UFs aTMochepe H H3TOTOBIEHHBIE M3 ANIOMHHHSA, HHKENA HIH
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5.4.4.

5.4.5.

5.5.

CIIaBoB, cofepxamux 6onee 60% HHUKeNA MIM MMOKPHITbIE HMH. OTH HACOCH
MOTYT OBITH HJIH POTALIHOHHBIMH, WIH MOPIIHEBHIMU, MOTYT KMETH BLITECHSIOLIHE
H (TOpHCTOYTrIepOnHble YIUIOTHEHHS, a TaKKe€ B HHX MOIYT NPHUCYTCTBOBAaTb
crierMansHble paboune KUIKOCTH.

CnenpanbHble CTONOPHbIE U PETYIMPYIOIIME KIaHaAHbI

CnenmanbHO  npegHasHayeHHBIE WM INOATOTOBJICHHbIE  Py4YHBIE  HIIH
aBTOMATHYECKHE CTONOPHBIC M PpEryJMpYIONIME KiamaHbl CHJIBG)OHHOrO THIIA,
H3roToBicHHbIE U3 cTOMKMX Kk UFs MaTepuanos, auamerpom ot 40 no 1500 MM
(1,5 no 59 nro¥iMoB) 11 YCTaHOBKH B OCHOBHBIX M BCIIOMOTATEJLHBIX CHCTEMaXx
ra3oauGbOy3HOHHBIX YCTAHOBOK IO 0OOTalieHHUIO.

Macc-cniekTpoMeTpbl/HCTOUHMKH HOHOB 11 UF

CnenuansHo mnpenHa3HAYeHHBIE WIH NOJATOTOBJCHHBIE MarHUTHBIE WIIH
KBaJIpyTIOJIbHEIE MAaCC-CIIEKTPOMETPHI, CIIOCOOHBIE IPOM3BOJAMTE NPSMOH
orbop npob mopasaeMoit Maccel, "mpoaykra" WM "XBOCTOB" M3 ra30BBIX
notokoB UFs 1 obnaparomme TmOnHBIM HabOpOM  ClENYIOIIUX
XapaKTepUCTHK:

1.  ynenpHas paspemaroinasi CllocOGHOCTB 110 Macce cBoie 320;

2. COAEPKAT HCTOYHHKH HOHOB, H3TOTOBJICHHBIC U3 HUXPpOMa HJIH MOHEJIA HJIH
3aIUHILCHHBIC ITOKPBITHEM U3 HUX, HJIM HHKCIIHPOBAHHBIC,

3. COIEp)KaT HORM3ALHOHHbIE HCTOYHUKH ¢ GoMOapIHPOBKOH 3NIEKTPOHAMM;
4. coZiep)XaT KOIEKTOPHYIO CHCTEMY, IIPHTOAHYIO JUIS H30TONMHOTO aHANK3a.

[NOACHUTEJIBHOE 3AMEYAHUE

[lepeuncnernHoe Bhillie 000PYAOBaHHE BCTYNaeT B HEMOCPEACTBEHHBIH KOHTAKT C
TexHonoruyeckum razoM UFg, nu60 HenmocpeICTBEHHO peryaHpyeT HOTOK B
npedenax kackaza. Bce IOBEPXHOCTH, KOTOpBIE BCTYNAlOT B KOHTAaKT C
TEXHOJIOTHYECKHM Tra3oM, IEJIMKOM H3roTaBnuBaroTcs U3 croiikux k UFs
MaTepUaloB MM IOKpbIBalOTCA HMMH. Jns uenel pasfenoB, OTHOCAIIMXCS K
razoquddy3nOHHBIM  YCTpOWCTBaM, MarepHansl, kopposuecToHkue K UFg,
BKJIIOYAKOT HEPXKABEIOLIYIO CTallb, ATIOMHUHHM, aJIIOMHHMEBBIE CIUIaBbl, OKCHJI
AIOMUHHS, HUKENb WIH CIIaBbl, cojepkame 60% unu 6oree HUKeNs, a TakxKe
ctoiikue Kk UF¢ monuocThio GTOpHpOBaHHbIE YTIEBOJOPOIHBIE TOJIUMEDHL.

CrnenyajabHo NpeAHAZHAYCHHDBIC HIN nmoaroToBJ/iICHHLIC CHCTeMbI,
oﬁopynonanue H KOMHOOHCHTBI [Jd HCIOJbB30BAHHA HaAa YCTaAaHOBKax
APOINHAMHIECCKOT O oforameHns.

BBOJHOE 3AMEYAHHUE

B mporneccax a’poamHaMuyeckoro oborameHus cmech razoobpasnoro UFg u
JIETKOTO Taza (BOJOPOA MIU TeNuil) CKUMaeTcsd M 3aTeM MpOMYCKaeTcs uepes
pasieNndioIye J3JIEMEHTHI, B KOTOPBIX H30TOIHOE pa3fesieHHe 3aBepliaeTcs
[IOCPEACTBOM IONydEHUs OOJIBIUMX HEHTPOOEKHBIX CHI 10 TEOMETpUH
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5.5.1.

5.5.2.

KPHBONMHERHONK CTeHKH. VYCIEMHO pa3paGoTaHbl JBa NPOIECCA 3TOTO THIIA:
IPOLIECC COIUIOBOTO pasjiefieHHss M mporecc BUXpeBod Tpybku. s oboux
IIPOLIECCOB OCHOBHBIMM KOMIIOHEHTaMH KacKala pasielleHHs SBIAIOTCA
NWIMHAPHYECKUE  KOpmyca, B  KOTOPBIX  pa3MelleHbl  CIELHAJIbHBIE
pasienuTeNnbHble  3MEMEeHTh (Comna MM BUXPEBHIE TPYOKW), ra3oBbIE
KOMIIPECCOPBI ¥ TEILIOOOMEHHUKH Il YAAICHHUs 00pa3ylomeroca NpH CXaTHH
terna.  Jlid a’poAMHAMHYECKHX YCTAHOBOK TpeOyercs wLENblil psan TakHX
KaCKkafioB, TaK YTO HMX KOJNHYECTBO MOXET CIYXHTb BaXHBIM YKa3aTelleM
KOHEYHOTO HCNONb30BaHMA.  IloCKONBKY B a3pOAHHAMHYECKOM IIpolecce
ucnonssyercs UFs, NMOBEpXHOCTH BCero o06OpYNOBaHMS, TPYyOONPOBOZOB H
HU3MEPUTEIIBHEIX IIPHOOPOB (KOTOpHIE BCTYIIAIOT B KOHTAaKT C ra3soM) HOJDKHBI

U3rOTaBIMBATbCA U3 MATEpPUAIOB, COXPAHAIOMMUX YCTOMYMBOCTD IPH KOHTAKTE C
UF.

NMOACHHUTEJIBHOE 3AMEYAHHUE

[lepeurcnenHsle B HAcTOAIIEM  pa3lene  3JEMEHTHl  BCTYIIAIOT B
HETIOCPENCTBEHHBIH KOHTAaKT ¢ TexHojoruyeckuM razoM UFg nubo
HENIOCPEACTBEHHO PETryNHpYIOT IOTOK B IpefeNax Kackaja. Bce MOBEpXHOCTH,
KOTOpBIE BCTYNAlOT B KOHTAKT C TEXHOJIOTHYECKHM T[a3oM, ILEIHKOM
H3rOTaBIUBAOTCH U3 CTOWKHX K UF¢ MaTepHasnoB, WK 3aliUIEHEI IOKPHITHEM U3
TaKUX MaTepHUasoB. Hdna nenefi pasnena, OTHOCAIIETOCH K 3lE€MEHTaM
a’poauHaMHuecKoro oborameHus, kopposuecroiikue x UFs maTepuansl,
BIJHIOYAIOT MEAb, HEP)KABEIOMIYK CTajlb, AJIOMHHHH, aTIOMUHUEBHIE CILIABBI,
HUKEb WU CIUIaBbl, cogepxamme 60% wnu O6onee HHUKeENA, a TaKXKE CTOMKUE K
UFs nonHOCTBIO GTOPHPOBAHHBIE YTIEBOAOPOAHBIE IIOTUMEDPHI.

PasznenurteiibHbIe COILIA

CriennanpHo NpeaHasHavyeHHble WIH NOATOTOBJICHHBIE pa3AenHTENbHbIE COIIA U
ux cbopku. PasmenuTensHBlE COIUIA COCTOSAT M3 MICJIEBUIHBIX HW3OTHYTHIX
KaHaloB ¢ paauycoM H3ruba meHee 1 MM (oOpryHOo ot 0,1 o 0,05 Mm),
KOppo3HecTOHKHX K UFg, 1 IMEIOIMX BHYTPEHHIOI PEXYIIYI0O KPOMKY, KOTOpas
paszienseT poTEKAIILKHA uepe3 COIUIo ra3 Ha gBe dpaxuuu.

Buxpessie TpyOKxn

CrnenuanbHO NpeJHa3HAYEHHbIE HJIM IOATOTOBJIEHHbIE BHXpEBblE TPYOKM M HX
cbopku. BuxpeBble TpyOKH HMEIOT IWIMHOPUYECKYIO HIM KOHYCOOOpa3HYIO
¢dbopMy, U3TOTOBJIECHH H3 Kopposuectoiikux Kk UF¢ MarepuanoB wiu 3aijitieHsl
IOKPHLITHEM M3 TaKMX MaTepHaioB U UMeEIOT Auamerp oT 0,5 cMm 1o 4 cM mpu
OTHOLIEHHUH UIMHBI K Auamerpy 20:1 mnu MeHee, a Taxke OJHO Wid Oonee
TaHTeHIHAJIbHOE BXOAHOE 0TBepCTHE. TpyOKM MOTyT OBITH OCHAUIEHBI OTBOJAMH
COILJIOBOTO THIA Ha OJHOM HJTH Ha 000X KOHIIaX.

NOACHHUTEJIBHOE 3AMEYAHUE

IMuTaTenpHBId a3 TNOCTYNAaeT B BHXpEBYIO TPYOKY IO KacaTeldbHOH ¢ OTHOTO
KOHLa WM 4Yepe3 3aKpyuMBAIOMUE JIONATKH WJIH 4Yepe3 MHOTOYHCIICHHBIE
TaHT€HIHalbHbIE BXOJHBIE OTBEPCTHS BJIOJb TPYOKH.
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5.5.3.

5.54.

S.5.5.

5.5.6.

5.5.7.

KoMnpeccopsi u razoayBKHu

CrnenmanbHo NpeAHa3sHAYEHHBIE WM TOATOTOBIIEHHBIE OCEBHIE, HEHTpHDYKHEIE
WM OOBEMHBIE KOMIPECCOPH! MIM  Ta30AyBKH, M3TOTOBJIEHHBIE U3
koppo3uectoiikux k UF¢ MaTepuanoB, uiny 3amdiieHHbIE MOKPHITHEM H3 TAKHX
MaTepHaoB, POH3BOAMTENLHOCTRIO Ha BXOAe 2 M /MuH win Gosnee cmect UFg 1
HECYIIETO rasa (BOOOpOJ MM I'eJIui).

TOSCHUTEJIBHOE 3AMEYAHHWE

Takue xoMrpeccopst H ra30AyBKH 0OBIYHO HMEIOT mepenas AaBlienus oT 1,2:1 mo
6:1.

YnioTHeHHA Bpaawluxcs Bajos

CnenuanbHO  NpeqHa3sHAuYeHHBlE  WIH  IIOJTrOTOBJIEHHBlE  YIUIOTHEHHS
BPAILAIOIMXCA BaJIOB, YCTAHOBIEHHBIE Ha CTOPOHE NMOAAYH U Ha CTOPOHE BBIXOAA
IUIS YIUTOTHEHHS BaJla, COEAHHSAIOLIET0 POTOp KOMIIPECCOPa HIIH POTOp ra30IyBKH
C TIPUBOJHBIM JIBUTATENIEM, C TEM 4TOOBI OOECTIEUNTh HaJEKHYIO FepMETH3AIMIO,
NpeAOTBPAILAIONIYIO BEIXOA TEXHOJIOTHYECKOTO T'a3a HIIM HaTEKaHHE BO3AyXa MM
YIUIOTHSIOMIETO Ta3a BO BHYTPEHHIOIO KaMepy KOMIpeccopa HIIM TIa3odyBKH,
KoTopas 3anonHeHa cMecbio UFg 1 Hecyero rasa.

Tenmnoo00MeHHHKH IS OXJIAXKIECHHA ra3a

CneunanbHO Np€AHA3HA4YE€HHBIE HIH IOATOTOBJICHHBIC TCI’III006MCHHI/IKI/I,
H3rOTOBJICHHBIE H3 KOppOBHeC’I‘OﬁKHX k UFs MAaTEPUAJIOB HIJIM 3alUIICHHBIC
ITIOKPBITUEM H3 TAKHX MATCPHAJIOB.

Koxyxu pasaeasiioiux 3J€eMeHTOB

CrneunanbHO NpeJHa3HAYeHHBIE WM HOATOTOBJICHHBIE KOXYXH pPa3JeNAIoIIUX
3IEMEHTOB, H3TOTOBJEHHblIE M3 Koppo3uecTroiikux k UFes MarTepuanoB wiu
3aIUMIIEHHBIX [MOKPBITHEM U3 TaKMX MAaTepHayioB, JUIA TOMELIEHUS B HHX
BHUXPEBHIX TPYOOK MM pa3NENUTENLHBIX COMEIL.

[MOSCHUTEJIbBHOE 3AMEYAHME

3TH KOXYXH MOTYT IMPEACTaBIATH COOOH LUIMHAPUYECKHE KamMephl THAMETPOM
6onee 300 MM u mmuHO#N Honee 900 MM UM HPAMOYTONbHbIE KaMEPhl CPABHUMBIX
pa3MepoB U MOTYT ObITh NPEJHA3HAYEHbI I YCTAaHOBKU B TOPU3OHTAJIbHOM HIIM
BEPTHUKAJILHOM TIOJIOXKEHUH.

CucTeMbl moAa4n/cHCTEMBI 0TBOA "mpoaykTa' u "xBocToB"

CoemyanbHO TpenHA3HAUEHHBIE WJIM TOATOTOBIIEHHBIE TEXHOJOTHYECKHE
CHCTEMBI WIH 000pynOBaHHe ULt 0O0raTHTENbHBIX YCTaHOBOK, H3TOTOBJICHHBIE U3
koppo3uectoiikux k UFs Marepnanos wid 3aliMIHECHHBIX MOKPBITHEM M3 TaKHUX
MaTepHalloB, BKJIIOYAKOLIHE:

a)  TMTAIOIME ABTOKIABBI, NMEYH HIM CHCTEMBI, HUCIOJNB3yeMble I IMOAAYU
UF¢ mns nponecca oborameHus;
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5.5.8.

5.5.9.

5.5.10.

S5.5.11.

b) necybnuMaropnl (MM XONOAHBIE JIOBYIIKH), HCIO/Nb3yeMBle s
BeiBenenus Harperoro UF¢ u3 mpouecca oborameHus Uis MOCIEAYIOIIETO
nepeMeIeHus;

C)  CTaHUIMH OTBEPXICHMS MM OXWKEHMSA, MCIIONb3YEMBIE [Uid BHIBEJCHHSA
UFs u3 mpouecca oboramenus myreM cxkaTus U nepesoga UFs B xuAKyIO

WIIH TBEpAYIO GopMy;

d) cranmum "mpomykTa" mnM "XBOCTOB", MCHONb3yeMbIe A NepeMemeHUs
UFs B xOHTEHHEPELL.

CucTeMbl KOJJIEKTOPHBIX TPyOonpoBojoB

CnenuanbHO NpenHa3HauYeHHbIE MIIH MOATOTOBJIEHHBIE CHCTEMBI KOJUIEKTOPHBIX
TPyOONpPOBOAOB, HM3TOTORJIEHHBIE U3 KopposHecToHkux K UFs MaTepHaloB MIH
3alIMINEHHBIE TTOKPHITHEM M3 TaKHX MaTepuaioB, ansd yaepxkauus UF¢ BHyTpH
a3pOMHAMHYECKHX KackafioB. JTa CeTh TpyOONmpOBOJOB OOBIYHO NPEACTABISACT
coboif cucreMy c "MBOMHBIM" KOJJEKTOPOM, IZie KaKIblH Kackaj HIH rpynna
KacKaJIOB COEJJUHEHBI C KaX/IbIM H3 KOJUICKTOPOB.

BaxyyMHbBIe CHCTEMbI M HACOCHI

a) CoeuuasbHO IpefHa3HA4YEeHHbIE WIM HOATOTOBIEHHBIE BaKyyMHBIE
CHCTEMBI, TIPOH3BOINTENLHOCTHIO HA BXOJE 5 M°/MHH HiH Golee, COCTOSIIHNE H3
BaKyyMHBIX MarucTpainei, BaKyyMHBIX KOJUIEKTOPOB M BaKyyMHBIX HacoCOB, H
npeaHa3HavYeHHbIe U1 paboTel B copepkamux UFg ra3oBeix cpenax.

b)  BakyymHbIe HacoChl, CIIEHIHANIFHO NpeIHA3HAYEHHbIE HIIH [TOATOTOBIEHHBIE
mis paborel B coxepxaumix UFs ra3oBeIX cpefax H H3TOTOBJIEHHBIE U3
kopposuectoikux K UF¢ MarepuanoB MinM 3alMIIEHHBIX MMOKPBLITHEM H3 TaKHX
MaTepuanoB. B 3THX Hacocax MOrYT HCIIONB30BaThCHA (TOPHCTO-YIIEpOJHBIE
YILIOTHEHHS U CIIENHANIbHBIC pabovne XXUAKOCTH.

CneunanbHbie CTONOPHbBIEC H PeryTHPYIOHINE KIANAHDBL

CreunnanbHpie  TpelHa3Ha4y€HHbIE HMJM  INOATOTOBJIEHHBIE  py4YHBIE MU
aBTOMAaTHYECKHE CTONOPHBIE M PErYIHpYIOLIME KIanmaHbl CHIIL)OHHOTO THIIA,
H3TOTOBJIEHHBIE M3 Koppo3uecToiikux K UF¢ MaTepunoB HNH 3al{UINEHHBIE
TIOKPBITHEM H3 TaKHX MaTepHasloB, rrnameTpoM oT 40 no 1500 MM ans MoHTaxa B
OCHOBHBIX M BCIIOMOTaTEeJIBHBIX CHCTEMax YCTAHOBOK a3pOJHHaMHYECKOTO
of0oranieHHA.

Macc-cnnekrpoMeTpbl/ucTouHnKH HOHOB 18 UF,

CrnenuanbHo OpeAHa3sHa4Ye€HHbIE WJIH IIOATOTOBIEHHBIE MAarHMTHBIE HIIH
KBaJpYNOJIbHBIE MacC-CIEKTPOMETPH], CNOCOOHBIE NPOHU3BOAHTH MpPsiMOH oTOOp
npo0 moxaBaeMoH Macchl, "MpoayKTa" WM "XBOCTOB" M3 ra3oBeiX nMoTokoB UFg u
ofuajarommye MOJHLIM HaDopoM CIIeIYIOIHMX XapaKTEPUCTHK:

l.  ynmensHas paspemaomas crocobHoCTh Mo Macce cBbie 320;
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5.5.12.

5.6.

2. COACPKAT HCTOYHHKHY HOHOB, U3TOTOBJICHHBIC H3 HUXPOMA HJIM MOHENA HIIH
3anIHIICHHBIE INOKPBITHEM U3 HHX, HJIH HHKCIHPOBAHHBIC,

3. coJiep»aT HOHU3ALHOHHBIE HCTOYHHUKM C 60MOapaAUpPOBKOH 3NIEKTPOHAMY;
4. COIEPIKAT KOJUIEKTOPHYIO CHCTEMY, IPHTIOAHYIO [l H30TOIHOTO aHaIu3a.
Cucremsi otaenenust UFg oT Hecyuiero rasa

CrnenvanbHO IpeOHAa3HAYEHHbIE WM IOArOTOBJICHHBIE TEXHOJIOTHYECKHE
cucteMsl it oraenieHns UFg oT Hecymiero raza (BoAopoJa Hild Teius).

MMOACHBMTEJIBHOE 3AMEYAHUE

OTH CHCTEMBI INpeAHa3HaueHbl JId COKpameHHs coxaepxanusd UFs B HecymeM
rase A0 OAHOM 4YacTM HAa MMHJUIMOH WIM MEHEee U MOTYyT BKIIOYaTh TaKoe
obopynoBaHHE, KaK:

a)  KPHUOIEHHbBIE TEIUVIOOOMEHHHKH H KPHOCEHapaTopbl, CIIOCODHBIE CO3]aBaTh
TeMnepaTypsl -120°C unu MeHee, WH

b) OJIOKH KPHOrEHHOTrO OXJIAXIECHHS, CIIOCOOHBIE CO3MaBaTh TEMIEPATYPHI -
20°C wnu MeHee, wiu

c) OJIOKM Pa3[eNHTENbHBIX COIeNl MiIH BHXPEBBIX TpyOok ans oraenenus UFs
OT HECYIHEro rasa, uiu

d) xonoausie nopyuku UFg, criocobuble cosmaBats Temneparypsl -20°C unu
MeHee.

ConenuaiibHO  NIpeJHA3HAYEeHHBIE HJIM  TNOArOTOBJEHHBbIE  CHCTEMBbI,
ofopyaoBaHMe M KOMIOHEHTHI [JIf MCNOJb30BAHHS HAa YCTAaHOBKAX
XHMHY€ECKOro 00MeHAa MJIM HOHOOOMEHHOI0 000ralIeHUs

BBOJHOE 3AMEYAHUE

He3sHauuTenpHOE pasivyne H30TONOB ypaHa MO Macce NPHBOAUT K HEOONBILINM
H3MEHEHHAM B  paBHOBECHH XHMMHYECKHMX  PEaKUHH, KOTOpbIE MOIYT
MCIIOJIB30BAaTbC B KadyecTBE OCHOBBI JJs1 pasfesieHds H30TOIOB.  YCIELIHO
pa3paboTaHO ABa Ipouecca: IKUIAKOCTHO-KHAKOCTHBIH XHMHUYECKHH OOMEH U
TBEPJO-KMIKOCTHBIN HOHHBI OOMEH.

B npouecce XHIKOCTHO-)XHAKOCTHOTO XHMHUYECKOro OOMEHa B INPOTHBOTOKE
NPOMCXOAHT B3aMMOJCHUCTBHE HECMEIIMBAIOMKMXCA XUAKMX (a3 (BOAHBIX WA
OPTraHMYeCKHX), 4YTO NPHUBOAUT K 3ddexTy KackalupoBaHHA THICAY CTaAuMH
pasnenenus. BojHas ¢asza coCTOUT M3 XJIOpHJa ypaHa B pacTBOPE COJLIHOH
KHCJIOTBI; OpraHudeckast gasa COCTOMT M3 IKCTpareHTa, COAEPIKAIIEro XJIOPHI
ypaHa B OpTaHHYECKOM pacTBOPHTEIIE. KoHTakTHBIMH ~ QMIBTpaMH B
pa3JENMUTENIbHOM KAaCKaZie MOTYT SIBISATHCS JKHIKOCTHO-XHIKOCTHbIE OOMEHHBIE
KOJOHHBI (TaKHe, KaK HMMIYJIbCHbIE KOJOHHBI C CETYaThIMH TapeJIKaMH) HIIH
KMIKOCTHbIE LEHTpHGYXHBble KOHTakTHbie ¢(uiabTpel. Ha 06omX KOHIax
pa3/IeNnUuTe/ILHOrO Kackajaa B neisax obecredeHus pedliokca Ha KauJioM KOHIle
HEOOXOJHMBl XUMHMYECKHE MpeBpallleHHs (OKUCIeHHe H BOCCTaHOBIIEHHE).
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['maBHas 3aa4a KOHCTPYKUHMH COCTOUT B TOM, YTOOB! HE JONMYCTHTH 3arps3HEHUA
TEXHOJIOTUYECKHX IOTOKOB HEKOTOPHIMM MOHaMH METaJUIOB. B CBA3H C 3THM
HCIIOJIb3YIOTCA IUIaCTHKOBBIE, IOKDPHITHIE IUIACTHKOM (BKJIIOYAs HPHMMEHEHHE
(GTOPHUPOBAHHBIX YIVIEBONOPOAHBIX IIOJIMMEPOB) W/WIH MOKPHITHIE CTEKIOM
KOJIOHHBI H TPYOOIIPOBOARKI.

B TBepnoO-)KHIKOCTHOM HOHOOOMEHHOM Iporecce o6oramieHHe TOCTHIaeTcs
IOCPEACTBOM ancopbuuu/necopOuun ypaHa Ha CIEUHAIBHOH, O4eHb OBICTPO
JNeHCTByIOIElH HOHOOOMEHHOM cMoje W aiacopOente. PacTtBop ypaHa B
CONSIHOM KHCIOTE M J[pyrHe XHUMUYECKHE peareHTbl MIpoNyCKAaloTCA uepes
HUIHHAPHUYECKUE OOOraTHTENbHBIC KONOHHBI, COAEPaliye YIUIOTHEHHBIE CIIOH
ancopbenTa. Jns nomepkKaHus HENPEPHIBHOCTH MpoLecca HeobxoauMma cucreMa
pedaroxca B memdax BHICBOOOXKACHMA ypaHa W3 afcopOeHTa oOpaTHO B >KHUAKHH
IIOTOK, C TeM 4TOOBI MOXHO ObUIO coOpark "mpoaykr" m "XBocTHI'. 3TO
JOCTHraercs IyTEM HCIOJb30BaHHA TOAXOMAMIMX XHMHYECKHX pEarcHTOB
BOCCTAaHOBICHHS/OKUCIIEHHA, KOTOpPHIE  TIOMHOCTBY)  pEreHEPUpPYIOTCA B
pa3ZfenbHbIX BHEMHHX NETIX U KOTOpBIE MOTYT YaCTHYHO pereHepHpOBaThCs B
CaMHX H3OTOIIHBIX pa3feNUTENbHBIX KoNoHHax. [IpucyrcTBHe B mpomecce
TOpSYMX KOHLEHTPHPOBAHHBIX DPAcCTBOPOB COISHOH KHCIOTHI TpeOyeT, JTCOET
obopynoBaHHe OBUIO M3rOTOBJIEHO M3 CIIEHUANBHBIX KOPPO3HECTOMKHX
MaTepHaoB WIH 3alIMIICHO HOKPBITHEM U3 TaKUX MaTepHaJIOB.

5.6.1. KHAKOCTHO-)KHAKOCTHbLIE 00MEHHbIE KOJOHHbI (XHMHYeCKu 00MeH)

IIpOoTHBOTOYHBIE XKHIKOCTHO-)KUIKOCTHBIE OOMEHHBIE KOJIOHHBI, HMEIOIIHE
MEXaHHYEeCKMH CHJIOBOH BBOA (T.€. MMIIYJbCHBIE KOJIOHHBI C CETYaThIMH
TapeIKaMH, KOJIOHHBI C TapelKaMH, COBEPIIAIOIIMMH BO3BPATHO NOCTYIIATEIbHbBIE
JBHXXCHHS, H KOJIOHHBI C BHYTPEHHHUMH TYPOUHHBIMH CMECHTESIMH), CIIEHaIbHO
NpE€OHa3HAYCHHBIE MJIM  NOATOTOBJEHHblE nNA oforameHus ypaHa ¢
HCIIOJIB30BAaHHEM IIpolecca XHUMHYECKOro oOMeHa. Hnsd  Koppo3HOHHOM
YCTOMYHBOCTH K KOHUEHTPHPOBAHHBIM pPAacTBOpPaM COJIIHOM KHUCIOTBI 9TH
KOJIOHHBl M HX BHYTPEHHHE KOMITOHEHTBI H3TOTOBIIEHBl M3 IOAXOJAIIMX
IUIACTHKOBBIX MAaTEpHalOB (TaKHX, Kak (TOpPUpPOBAHHBIE YIJIEBOAOPOIHBIE
MONMMEPBI) WM CTEKIA IJIM 3aIUIUEHbl IOKPHITHEM H3 TaKHX MaTepHAJIOB.
KononHs!l cnpoexTHpoBaHel Ha kopoTkoe (30 cexyHa HiIM MeHee) BpeMs
IIPOXOXKJIEHHUS B KacKaze.

5.6.2. LleHTpHQYKHDBIE KUIKOCTHO-KUIKOCTHbIE KOHTAKTHbIE QUILTPLI (XHMHUYECKHI
obMeH)

LleHTpH@YKHBIE >KHAKOCTHO-XKHIKOCTHbIE KOHTaKTHbIE (UIBTPHI, CIEHHAIBHO
IpeJHa3HAYCHHBIE MM [OATOTOBJIECHHbIE A O0OramieHHs ypaHa
UCIIONIB30BAHHEM IIpOIEcCa XHMHYECKOTO oOMeHa. B TakMX KOHTaKTHBIX
GHIBTPaX MCHOJIB3YEICA BpamieHHe UIA IOJNYYEHHMS OPraHM4eCKMX M IKHIKHX
IIOTOKOB, a 3aTeM LIeHTpoOexHas cuna s pasaeneHud ¢as. s Koppo3HOHHOM
CTOHMKOCTH K KOHIEHTPHUPOBAaHHBIM PAacTBOPaM COJISHOW KHCJIOThl KOHTaKTHBIE
GUIBTPBl M3TOTABIHBAIOTCA U3 COOTBETCTBYIOIMX IITaCTHKOBBIX MAaTEPHAJIOB
(TakMX, KaKk (PTOpHpPOBaHHBIE YIJIEBONOPOAHBIE IHOJIMMEPH) MM IMOKPBIBAIOTCH
MMH WK CTeKyIoM. LleHTpudykHBIe KOHTaKTHBIE (PHUIBTPHI CIIPOCKTHPOBAHBI Ha
kopoTkoe (30 cexyHa Wi MeHee) BpeMs IIPOXOKICHHS B KaCKae.
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5.6.3. CucTeMbl H 000pyA0OBaHHE U1 BOCCTAHOBJIEHHS YPAHA (XHMMUYCCKHI 00MeH)

a) CreumanbHo  mpelHa3HAauYeHHBIE MM  TOATOTOBJEHHBIE  AYEHKH
3JIEKTPOXUMHUYECKOTO BOCCTAHOBJICHUS 11 BOCCTAaHOBJIEHHA ypaHa H3 OJIHOTO
BAJICHTHOTO COCTOSHUSA B JApYyroe Ajs oboramieHHs ypaHa ¢ HCIONB30BaHUEM
mpolecca XUMH4eckoro obMena. Martepualnbl siueeK, HaXOJAMMECT B KOHTAKTE C
TEXHOJIOTHYECKHMH  pPacTBOpaMH, [OOJDKHBI OBITh KOPPO3HECTOHKHMH K
KOHIEHTPHPOBAHHBIM PacTBOPAaM COJISTHOHM KHCIIOTBIL.

TMOACHUTEJIBHOE 3AMEUAHUE

Kartonusiit oTcex sAuyeiiku JODKEH OBITH CIIPOEKTHPOBAH TakHUM 00pa3oM, 4TOOBI
NpeNOTBPaTHTh NOBTOPHOE OKHUCJIEHHE ypaHa A0 Oonee BBICOKOrO BaJ€HTHOIO
cocTosHHA. J[Id ynepikaHHA ypaHa B KaTOJHOM OTCeKe syeHKa MOMET HUMETh
HeNpoHHUI[aeMyio quadparMeHHYI0 MeMOpaHy, H3TOTOBIEHHYIO U3 CIIELHAIBHOTO
KaTHOHHO-OOMEHHOro MaTtepuana. KaTox COCTOMT H3 COOTBETCTBYIONIETO
TBEPAOTO NIPOBOJHMKA, TAKOTO, KaK rpadHT.

b) CnenuaasHO NpEAHA3HAYCHHBIE WJIH TNOATOTOBICHHBIE CHCTEMBI I
H3BJICUCHHA U+4 H3 OPraHH4YCeCKOIC IIOTOKAa, PEryIHnpOBaHHA KOHHCHTPAHHH
KHCJIOTH H JJId 3aIIOJTHCHHA SAYEEK IJICKTPOXHUMHYCCKOrO BOCCTAHOBJICHHA Ha
NIPOHU3BOJACTBCHHOM BLEIXOJ€ KaCKaja.

NOACHUTEJIbHOE 3AMEYAHHUE

OTH CHCTEMBI COCTOAT K3 OOOpYINOBaHMS 3KCTPaKUHH pPacTBOPUTENEM MAJIA
orrouxkd U™ W3 Oprammueckoro motoka B >KHAKHMH pacTBOp, 06OpYJOBaHMS
BBINIAPUBAHUS H/WIKH APYroro o0OpyNOBaHHS IS HOCTHXKEHHUS PErYJIHpPOBKH H
KOHTPOJIsI BOAOPOAHOTO IIOKa3aTellsl, H HACOCOB HJIM APYTrUX YCTPOHMCTB NEpEeHoca
JU1S 3aI10JIHEHHS TYeeK NIEKTPOXHUMMUYECKOTO BocCTaHoBNeHUA. OCHOBHAsA 3a7a4a
KOHCTPYKIHH COCTOHT B TOM, YTOOBI H30€XaTh 3arpsA3HEHHs IOTOKA >KHAKOCTH
HOHAaMHM HEKOTOphIX MeTaiwioB.  CremoBaTenpHO, Te 4acTH oOOOpynOBaHHSA
CHCTEMBI, KOTOpblE HAXOHATCA B KOHTAKT€ C TEXHOJIOTHYECKHM IIOTOKOM,
W3TOTaBIUBAIOTCA M3 COOTBETCTBYIOIIMX MaTepualoB (TakHX, KaK CTEKIIO,
(b TOpHPOBAHHBIE YIIIEBOJOPOIHbIE MOJHUMEpHI, cyibdar nomudenuna, cyabhpoH
nonuddupa U MPONMMTAHHBIH CMOJIOH rpadMT), MM 3alHIEHb MOKPHITHEM H3
TaKUX MaTEpHAJIOB.

5.6.4. CucreMbl NOATOTOBKY NUTAHUSA (XMMMYECKHI 00MeH)

CrenyanbHO npeaHa3Ha4YCHHBbIC HIIH NMOArOTOBJIEHHLIC CUCTCMBI JUA
NPOHU3BOACTBA IMHUTATCIBHBIX PACTBOPOB XJIOpHAA ypaHa BBICOKOH YHCTOTHI LIS
YCTaHOBOK II0 pa3AC/iCHUIO H30TOIIOB YpaHa METOAOM XHMHYCCKOro oOMeHa.

NOACHUTEJIbHOE 3AMEYAHUE

DTH CHCTEMBI COCTOAT M3 OGOpYAOBaHHSA JUIS pPACTBOPEHHS, OSKCTPAKLHH
pacTBOpUTENEM H/HIM HOHOOOMEHHOTO OOOpYIOBAaHUS UL OYUCTKH, a TaKKe
3NMEKTPOTUTHYECKHX fYeeK IS BoccTaHoieHus U'® wm U™ B U™, B smux
CHCTEMaX IPOM3BOJATCS PACTBOPHI XJIOPU/A YPaHa, B KOTOPBIX COAEPYKUTCS JTUIIb
HECKONBKO 4acTel Ha MUJUIHOH METAIMYECKUX BIJIIOYEHMH, TAKMX, KAK XpOM,
)KeNe30, BaHANHMil, MONHONEH M [PYTMX MABYXBAIEHTHHIX HX KATHOHOB HIIH
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5.6.5.

5.6.6.

5.6.7.

KaTHOHOB ¢ Oonbuiell BaneHTHOCThIO. KOHCTPYKIMOHHBIE MaTepHanbl IS
JIEMEHTOB CHCTEMBl, B KOTOpOit obpaGarkiBaercss U' BBICOKOH YHCTOTHI,
BKJIIOYAIOT CTEKIO0, (TOpUpOBaHHBIE YIIIEBOAOPOIHBIE IIOJHMMEPH], TIpadur,
IIOKPBITHIH MOJMBHHHI-CYNIBbGATHBIM HIH NONU3GHUP-CYIbOOHHBIM IUIACTUKOM H
IPOIMTAaHHBIH CMOJIOH.

CucTeMbl OKHCIICHHS YpaHa (XHMAYECKHH 00MeH)

CoeunanbHO NpeiHa3HaYeHHbIE WJIH [OITOTOBJIEHHBIE CHCTEMBI UL OKHMCIICHHSA
U™ B U™ nns Bosspamienns B kackax pasjeNeHus M30TONOB YpaHa B IPOIECCE
oforanieHus METO0M XHMHYIECKOTO 0OMeHa.

NOsACHUTEJIBHOE 3AMEYAHUE
OTH CHCTEMBI MOTYT BKJIIOYAaTh TaKHE 3JIEMEHTBI, KaK:

a)  ofopynoBaHHMe MJii KOHTaKTMPOBAHHA XJIOpa H KHCIOpOJa C BOAHBIMH
3ddnroeHTaMu H3 00OpynOBaHUSA paslesieHHs H30TONOB M 3KCTPaKIHH
ofpazoBaBiierocs U* B  oOepHeHHBIi OpraHMdeckmit  IOTOK,
BO3BPAIIAOIIMIHCS U3 IPOU3BOJCTBEHHOTO BBIXO/Ia KAaCKa/la;

b)  obopynoBaHUe, KOTOpOE OTAENAET BOLY OT CONSHOH KHUCIIOTHI, 4TOOBI BOAa
M KOHIIEHTPHUPOBAHHAs CONSHAs KUCJIOTA MOTIIM Obl OBITH BHOBB BBEJICHBI B
IPOLIECC B HYXKHBIX MECTaXx.

BbIcTpo pearupyionise HoHoo6MeHHbIe CMOJIbL/acOPOEHTLI (HOHHBIH 06MeH)

BricTpo pearupyromue HOHOOOMEHHBIE CMOJIBI HIM aacOpOeHTHI, CHENHAIbHO
IpedHa3sHaYeHHbIE HWIM IIOATOTOBIEHHBIE Ui oOOralieHHs ypaHa C
HCHONB30BAHMEM IIpoLlecca HOHHOrO OOMEHa, BKJIIOYas IIOPHUCTHIE CMOJIBI
MaKpOCEeTYaTOH CTPYKTYPhI H/MJIM MEMOPaHHBIE CTPYKTYPhI, B KOTOPbIX aKTHBHBIE
TPYNIBI XMMHYECKOTO OOMEHa OrpaHH4YeHbl MOKpPBHITHEM Ha IIOBEPXHOCTH
HEaKTHBHOH IMOPHMCTOM BCIOMOTaTENbHOH CTPYKTYPBI, H APYrHe KOMIIO3HTHBIE
CTPYKTYpHl B JH000OH npuemueMoil dopMe, BKIIOHAs YaCTHIBI BOJIOKOH. OTH
HOHOOOMEHHBIE CMOJbI/ancopOeHTs UMET auaMerphl 0,2 MM HIH MeHee H
JOJKHBL  OBITP XHUMHYECKH CTOMKHMH II0 OTHOMIEHHIO K pacTBOpaM
KOHLICHTPHPOBaHHOH CONAHON KHCHOTBI, a TaloKe [JOCTATOYHO IIPOYHBI
Gdu3MYECKH, C TeM YTOOBI UX CBOMCTBA HE YyXYNIUIAIHUCh B OOMEHHBIX KOJIOHHAX.
Cmonp/ancopOeHThl CneudanbHO MpefHa3HAYeHBl UIA TOJY4eHHS KHHETHKH
ouYeHb OBICTpOro OOMEHa H30TONOB YpaHa (ATUTENBLHOCTh NonyoOMeHa MeHee 10
CeKyHI) ¥ 006J1aaloT BO3MOXKHOCTBIO paboTaTh IpH TEMIIEPAType B AMANA30HE OT
100°C mo 200°C.

HoHooOMeHHbIEe KOJOHHLI (MOHHbIH 00MeH)

Hunuuapugeckne KoJIOHHBI auaMerpoM Oosiee 1000 MM 1y yaepxaHuS H
NOJIEp)KaHHS  3alOJHEHHBIX CJI0EB HOHOOOMEHHBIX  CMOJI/aiIcOpOEHTOB,
CIeUManbHO NpelHa3HaYeHHbIE WIH MOATOTOBIEHHBIE LA 00OTallleHHs YpaHa ¢
HCIIONB30BaHHEM HOHOOOMEHHOrO mpolecca. OTH KOJOHHBl H3TOTOBIEHBI U3
MaTepHanoB (TakdX, KaKk THTaH WIH (QTOPHPOBaHHBIE YIJIEBOLOPOIHBIE
HOJIUMEDHI), CTOMKHX K KOpPO3HH, BBI3HIBAEMOH pacTBOpaMu
KOHLICHTPHPOBAHHOHN COJITHOW KHCIJIOTHI, MJIM 3aAILMINEHL MOKPBITHEM H3 TaKHUX
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5.6.8.

5.7.

MaTEpHANIOB U CIIOCOOHB! paboTaTh NpH TemnepaType B auanasone ot 100°C mo
200°C u naBiennn Boie 0,7 MlIla (102 ¢pyHT/KB. OHOHM).

HonooOMeHHbIe cucTeMBI pedIoxca (MOHHLIH 00MeH)

a) CneumanpHo npeqHa3HAYEHHBIE HJIH  TOIATOTOBJIEHHBIE  CHCTEMBI
XMMHYECKOTO  WIM  3JEKTPOXHMHYECKOTO  BOCCTAaHOBJIEHHA  [JiA
pereHepanuu peareHTa(oB) XHUMHYECKOr0 BOCCTaHOBJICHHS,
UCHONb3yeMOro(bIxX) B KacKaJlax HOHOOOMEHHOro oforanieHus ypasa.

b) CrpemmambHO  TNpeaHa3HAYeHHBIE  JUIH  MOATOTOBJICHHBIE  CHCTEMBI
XMMHMYECKOTO HJIH SIEKTPOXUMHYECKOTO OKHCIEHHSA JUIs pereHepanun
peareHTa(0B) XHMHYECKOTO OKHCJIEHHS, UCTOIB3yeMOro(blx) B KacKajax
HOHOOOMEHHOTO 000ranieH s ypaHa.

TMOACHUTEJIBHOE 3AMEYAHUE

B mpouecce nmoHooOMeHHOro oboramieHuss B KayecTBe BOCCTaHABJIMBAIOLIETO
KaTHOHA MOXKET HCIIOJB30BATHCH, HALpHMep, TpexBaneHTHbI THTaH (Ti"), u B
3TOM Ciydae BOCCTAHOBHTENBHAS CHCTeMa Oyger BepaGaTbiBath Ti'
nocpeacTBoM BoccTaHosnenua Ti™.

B npouecce B KaueCcTBE OKHCIMTENd MOXET WCIONB30BAThCS, HAIPHUMED,
+

TpexpanenTHoe xene3o (Fe'), u B 3TOM ciydae cucTeMa OKMCIeHHs Oymer

BhipabateBate Fe™ nocpencreom oxucnenus Fe™.

CnenuanbHo  NpejHa3HA4YeHHbIe WJIM  IOATOTOBJEHHbIE  CHCTEMbI,
ofopyxoBaHMe M KOMIIOHEHTbI JUIA MCHOJL30BAHMA B  JIA3ePHBIX
000raTUTENbHBIX YCTAHOBKAX

BBOJHOE 3AMEUYAHUE

CymecTByromue CHCTEMBI Ui 00OTaTUTENLHBIX NPOLIECCOB C HCNONB30BAaHHEM
na3epoB [ENATCA HA JIBE KaTETOPUM: Te, B KOTOPHIX paboded cperoil sABng0oTCA
napel aTOMapHOIO YypaHa, M Te, B KOTOphIX paboueil cpenoil sBIAOTCA Hapsl
YPaHOBOIro coeauHEHUA. OOILKMMH Ha3BaHUAMH AJIA TaKUX MPOLIECCOB SIBIAIOTCA:
nepBasi KaTeropusl - Ja3epHOE pazJieNiecHue H30TOMOB IO METOAY AaTOMAapHBIX
napo (ALVIS wunum SILVA); Bropas KaTeropusi - MOJIEKYJISpHBIH MeETOA
nasepHoro paszaesneHus uzorono (MLIS unm MOLIS) m xuMuueckas peaxuus
NOCpeACTBOM u30bupaTesbHOH Mo wu3oTomaM JazepHoH aktuBaumu (CRISLA).
CuctemMsl, 000py/IOBaHHE H KOMIIOHEHTH! Ul YCTAHOBOK JIa3€pHOTo oOoraiieHus
BKIIOYAIOT: a) YCTPOHCTBa /Ul MOJAYM I[TApOB METAaJUIMYECKOro ypaHa (ans
n30MpaTeNnbHOM (POTOMOHM3AIHUHM) HIIH YCTPOHCTBA AJIA MOJAYH MapoB YpaHOBOI'O
coeqvHeHUus (and  GOTOAMCCOMMAIMM MM  XMMHYECKOH  aKTHBALMH);
b) ycrpoiictBa 1A c6opa oborameHHoro 1 00eJHEHHOT0 METAJUIMYECKOrO ypaHa
B kayecTBe "nmpoaykra" U "XBOCTOB" B II€pBOH KaTerOpHH H YCTPOHCTBa UL cbopa
Pa3NoKEHHBIX HIIM BBIMEAIUMX U3 PEaKIMU COEOMHEHHH B KauecTBE "NMpoayKTa" U
HEOOpabOTaHHOrO MaTepHana B KayecTBE "XBOCTOB" BO BTOPOH KaTeropHu;
c) pabouHe nazepHble CHCTEMBbI IUIS W30MpaTENnbHOTO BO30YXKAEHHS H30TONOB
ypaHa-235; u d) obopynoBaHue 1 MOArOTOBKH MMOAaYH U KOHBEPCHH MPOAYKTa.
BceneacTBHe CNOKHOCTH CHEKTPOCKOIIMH aTOMOB W COENMHEHHH YpaHa MOXKET
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5.7.1.

5.7.2.

5.7.3.

noTpe6oBaTbCA  HCHONB30BAHHE /IO0OM M3 psifa: HMEIOUMXCA  Ja3epHbIX
TEXHOJIOTHH.

INOSAACHUTEJIBHOE 3AMEYAHHUE

MHorne U3 KOMIIOHEHTOB, IIEPEYMCIIEHHBIX B 3TOM pa3jieiie, BCTYIIAIOT B
HENOCPEACTBEHHBIH KOHTAKT C IapaMH METaJNIHYECKOTO ypaHa MIIH C JKHUAKOCTBIO,
WM C TEXHOJIOTHYeCKHUM ra3oM, cocrosuum u3 UFe unu cmecH u3 UFg U npyrux
razoB. Bce ITOBEpXHOCTH, KOTOpbiE BCTYNAalOT B KOHTAKT ¢ ypaHoM uim UFs,
HOJHOCThIO H3TOTOBNEHBI U3 KOPPO3HECTOMKMX MaTepHalOB HIIM 3alHILEHBI
MOKpHITHEM M3 TakHX MarepuanoB. Jlns nenedl pasgena, oTHocAmerocs K
KOMITOHEHTaM 00OpyIdOBaHHUS Uil Jla3epHOro oOorameHHs, MaTepHasbl, CTOMKHE
K KOppO3WH, BbI3bIBAEMOWH MapaMH WM JKHAKOCTAMH, COIEpKALIUMH
METANINYECKHI ypaH MM YpaHOBBIE€ CIUIABBl, BKIHOYAIOT MOKPBITHIH OKCHIOM
UTTpHs rpadUT U TaHTAJ;, U MaTE€pPHabl, CTOHKHE K KOppo3uH, Bei3biBaeMoil UFg,
BKJIIOYAIOT Melb, HEPXKaBEIOHIYI0 CTalb, ANIOMHHUN, aJIOMHHHEBBHIE CILIABBHI,
HHKEJIb WM CIUIaBbl, coaepxamme 60% Hukens W 6onee, u croikue Kk UFg
MOJIHOCTBIO (DTOPHPOBAHHBIE YTJIEBOAOPOIHBIE ITOJTUMEPHI.

CucremMsbl BoilapuBaHus ypaHa (ALVIS)

CrenyanbHO HpelHa3sHaYeHHblE WIH MOATOTOBJIEHHBIE CHCTEMBI BBITAPUBAHUSA
ypaHa, KOTOpbIE€ COAEpXAaT BBICOKOMOIIHBIE IOJIOCOBBIE MM pacTpOBBIE
JJIEKTPOHHO-JYYEBBIE MYNIKH C IepejiaBaeMOd MOUIHOCTbIO Ha MHIIEHbL Oojiee
2,5 xkBt/cMm.

Cucrempl 7151 06padoTKH KUIAKOMeTaLTHYecKoro ypana (ALVIS)

CneuyanbHO NnpeaHasHAYCHHBIC HIIH MMOATOTOBJICHHBIC CHCTEMBI IJIA OGpaﬁOTKH
KHUAKOTO METalUla JUIA  PAaCIUIaBJACHHOIO YypaHa HAHW YPAaHOBBIX CHJIABOB,
COCTOSIIIME U3 THIJIEH U OXJIAXKIAOIETO oGopyﬂonaHm IS THTJIEH.

INOACHUTEJIbHOE 3AMEYAHUE

THrnu M Apyrue KOMIIOHEHTHl 3TOH CHCTEMBI, KOTOPHIE BCTYIAIOT B KOHTaKT C
paciIaBlIEHHBIM YpaHOM WIM YPaHOBBIMH CIUIaBaMH, HW3TOTOBJICHBI M3
KOPPO3HECTOMKHUX U TEPMOCTOWKHUX MaTEpHAJIOB HJIH 3alMIIEHHBIX MMOKPBITHEM
H3 TaKUX MaTepuanoB. [IpHemiiemble MaTepHalbl BKJIIOYAIOT TAHTAJ, MOKPBITHIMH
OKCHIOM  HMTTIpHs  TpaduT, TpadHT, MOKpPHITHIH  OKHCIAMH  JPYTHX
penkoszemenbHbIX 31eMeHTOB (cM. INFCIRC/254/Rev.1/Part 2, nyHKT 2.7) HIH HX
CMECSIMH.

Arperatel gaa cOopa "mpoaykTta" H  "XBOCTOB" METALIMYECKOrO
ypana ALVIS)

CrnennanbHO npenHasHaueHHble WM TIOATOTOBIICHHBIE arperatsl Uil cbopa
"npoxykra" B "XBOCTOB" METAJIMYECKOTO ypaHa B )KHAKOH WIIH TBepaoi dopme.

MNOACHUTEJIbHOE 3AMEYAHHUE

KOMITOHEHTBI 3THX arperaTtoB U3roTOBIIEHBI H3 MaTEPHAJIOB, CTOMKHX K HarpeBy
KOPPO3HH, BBI3bIBAEMOH [IapaMH METAUIHYECKOTO ypaHa WIH JKHIKOCTBIO, HIIH
3alllMILEeHb] MIOKPBITHEM M3 TAKHX MAaTEePHAIOB (TaKHX, KAK HOKPBITHIH OKCHIOM
UTTpHA rpaduT HIM TaHTaN) H MOT'YT BKIIFOUYaTh B ce0sl TpyOOIpOBO/IH, KiIalaHbl,
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5.7.4.

5.7.5.

5.7.6.

5.7.7.

5.7.8.

5.7.9.

mrynepa, "xenoba", BBOAI, TEINIOOOMEHHHKH M KOJUIEKTOPHAIE I[MIACTHHBI JUIA
MarHMTHOT O, 3JIEKTPOCTATHYECKOTO HIIH IPYTHX METOJIOB pa3/ieeHHU.

Koxyxu pasgenurenbHoro moayis (ALVIS)

CoenuansHO NpeAHAa3HAYEHHBIC WM TNOATOTOBICHHBIE NHIHHIAPHYECKUE HIIH
IpAMOYrOJIbHEIE KaMephl i1 TIOMEIEHHs B HUX MCTOYHHMKAa IIapoB
METAIHYECKOT0 YpaHa, 3JeKTPOHHO-ITy4eBOH NYNIKH H KOJUIEKTOPOB "npogykra"
4 "XBOCTOB".

MNOJACHUTENIBHOE 3AMEYAHUE

3TH KOXyXH HMEIOT MHOMXECTBO BXOIHBIX OTBEPCTHH AN  IOAAYH
3JEKTPONUTAHUA M BOJBI, OKHA IJIS JTa3€PHBIX IIYYKOB, COCAMHEHMH BaKyyMHBIX
HAcOCOB, a TalKe VIS JHArHOCTHKH M KOHTPONA KOHTPOJIbHO-H3MEPUTENbHBIX
npubopoB. OHH HMEIOT NPUCIIOCOONEHHS A OTKPBITHS H 3aKPBITUSA, YTOOHI
obecneuuTh 00CTyXUBaHUE BHYTPEHHHX KOMIIOHEHTOB.

CBepx3BYyKOBbi¢ pacuinpuTeabLHbIe coria (MLIS)

CrnenuansHO  NpeJHAa3HaY€HHblE WIM  TOATOTOBJICHHHEIE  CBEPX3BYKOBBIC
paciMpuTenbHblE comna g oxniaxgienus cMecedt UFq 1 Hecymero rasza go 150°K
WIH HWXKe U Koppo3uecToiikue K UFs.

KoanexTops! npoaykTa naTudropucroro ypana (MLIS)

CnenuansHo MNpelHa3HauYeHHBIE HJIH IOATOTOBJICHHBIE KOJUIEKTOPHI TBEPAOTO
npoayxra nstudropucroro ypana (UFs), cocrosuue n3 GunpTpa, KOwUIEKTOPOB

YAApHOro MJIM IUKJIOHHOIO THIIAa HJIM X COYETaHHH M KOpPPO3HECTOMKHE K cpele
UFs/UFs.

Komnpeccopbi UF6/Hecymero raza (MLIS)

CrenuanpHO NpefHa3HAuYEHHbIE MIIH NOATOTOBJIEHHBIE KOMIIPDECCOPHI A CMECEH
UF¢ 1 HecyLuero rasa i AnuTenbHOH akcityaTanuu B cpeqe UFq. KOMIIOHEHThI
3THX KOMIIPECCOPOB, KOTOpBIE BCTYNAIOT B KOHTAKT C HECYLIMM Tra3oM,
H3rOTOBJIEHBI M3 KOppo3uecToMkHMX K UFs MaTepuanoB HIHM  3alUILIEHDI
MOKPBITUEM M3 TAKUX MAaTEPHAJIOB.

YunoTHeHus Bpamatomuxcs sajaos (MLIS)

CnenManbHO  INpeAHA3HAYEHHbIE  MIH  WOATOTOBJICHHBIE  YIUIOTHEHHS
BPAIAIOIIMXCS BaJIOB, YCTAHOBJIEHHbIE Ha CTOPOHE MOAa4M U Ha CTOPOHE BHIXOJa
U1 YIUIOTHEHHWS Bajla, COCOMHSIOIIET0 pPOTOpP KOMIpeccopa C IPUBOJHBIM
JBUraTeneM, ¢ TeM 4TOoObl  O0ecmeyHTbh HANeKHYH0 TepMeTH3alHIo,
MpeOTBPALIAIOIIYI0 BHIX0/] TEXHOJIOIMYECKOro ra3a WIKM HaTeKaHMe BO3IyXa HIIH
YIUIOTHAIOOIETO T'a3a BO BHYTPEHHIOI KaMepy KOMITpeccopa, KOTopas 3arojHEHa
cMmechio UFs 1 Hecyiuero raza.

Cucrembi propupoannsa (MLIS)

CrnenuanpHO  NpeJHA3HAYEHHbIE MWJIM  IOATOTOBJICHHBIE  CHCTEMBI UL
dropuposanus UFs (B TBepaomM coctosaun) B UFg (ras).
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5.7.10.

5.7.11.

MNOACHUTEJIBHOE 3AMEYAHUE

OTH cucTeMbl NpeaHasHaveHsl A1 GropupoBaHua cobpaHHoro mopomka UFs B
UF¢ B mengax nocnexyromero coopa B KOHTEHHEpax MpOAYKTa WIH Ui NOJAaYH B
ook MLIS mns pononuurensHoro oboramienus. [Ipu npuMenenuH ozHOro
mojxoAa peakuus GropupoBaHHs MOXeT ObITh 3aBEpIICHA B IPENENaX CHCTEMBI
pasziesieHus. M30TONOB, TIE€ UAET peakuusi M HENOCPEICTBEHHOE H3BJCUEHHE U3
KOJUTeKTOpoB "mpoaykra". [Ipu mpuMeHEHHH Apyroro moiaxoza nopomok UFs
MOXeT ObITh H3BJICHYEH/IEPEMEMIECH U3 KOUIEKTOPOB "NMponykTa" B MOAXOMAIIMMA
peakTop (HalmpuMep, peakTop C IICEBAOCOXIDIKEHHBRIM CJIOEM KaTalau3aTopa,
TelIMKOUJANbHBIA peakTop WM jkapoBas OamHs) B lensx ¢ropupoBanus. B
ofoHx CiIyyasx HCHONB3yeTrcs o0OpydOBaHME I XpaHEHWs M mepeHoca dTopa
(A OpyTHX mpHeMIIEMBbIX GTOPHPYIOMMX peareHTOB) U [uIf cOopa M nepeHoca
UFs.

Macc-cnextpomMeTpsl/ucTounuxu vonos UF6 (MLIS)

CneunanbHO NpeAHa3HAYCHHbIE MM MOATOTOBICHHBIE MAarHUTHBIE  HITH
KBaJpyTIOJIbHBIE MAacC-CIIEKTPOMETPHI, CIIOCOOHBIE MPOU3BOAUTH IPAMOH OTOOp
npo6 mofaBaeMoit Macchl, "IPOAYKTa" MM "XBOCTOB" U3 ra3oBbix noTokos UFs u
obTafaonMe MOJHBIM HaOOPOM ClEIyIOIUX XapaKTePHCTHK:

1. yAenbHas paspeluaioiias crnocobHOCTh 1o Macce cBbie 320;

2. cogcpKaT HCTOYHHKH HOHOB, H3TOTOBJICHHBIE U3 HUXPOMA HJIM MOHENA HJIH
3aIMIICHHBIC [TOKPBITHEM H3 HHUX, HJIH HUKCITHPOBAHHBIE,

3. cozep)kaT MOHH3aLUMOHHBIE HCTOUHUKH C OGOMOapAMPOBKOI 3NIEKTPOHAMHU;
4.  conepaT KOJUIEKTOPHYIO CHCTEMY, IIPHTOJHYIO I M30TOIIHOTO aHaNlU3a.
CucteMbl noaa4uH/cHCTEMbI 0TBoAA "npoaykra'’ H "xBoctoB" (MLIS)

CneunaiabHO ONpE€AHAa3HAYCHHBIE HJIK  IIOATOTOBJICHHBIE TCXHOJIOTHYCCKHE
CHUCTEMBI HIIH o6opy,u013alme U1 060TaTHTEIbHBIX YCTaHOBOK, H3TOTOBJIEHHBIC H3
KOppOBIerCTOﬁKHX K UF6 MATCPUAIIOB, HJIA 3AIHIICHHBIX IOKPBITHEM H3 TaKHUX
MaTEepHaJIOB, BKIIHOYAIOIIHE!:

a) MUTAIONIHE ABTOKJIABBI, MEYH MM CHCTEMBI, HCHOJL3YEMbIE IJI1 MOJAYH
UFs ans nporecca oboranteHus;

b)  mecybGaumatopsl (MIM  XONOAHBIE JIOBYLIKH), HCIIOJIb3yeMble JUISA
BBIBeicHHst Harperoro UFg u3 mponecca oSorameHus Ui MOCIeAyOLIIEro
riepeMEIICHHS;

C)  CTaHIMM OTBEPKIECHHSA MM OXKWKEHHS, HCIOIb3yeMbIE Ui BHIBEOCHHUA
UF¢ u3 nporiecca oboramenus myrem cxatus U nepeBoga UFg B xkuUAKYIO
WM TBEPYIO hopmy;

d)  craHuuM "npopykra" MaM "XBOCTOB", HCHOJIb3yeMble AJIs MEpPEeMEICHHUS
UF¢ B KOHTEHHEPDI.
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5.7.12.

5.7.13.

5.8.

Cucrems! otaesiennst UFg ot Hecyuiero raza (MLIS)

CneumanpHO 1npeAHa3Ha4YEeHHblE HIH  HOATOTOBJIEHHBIE TEXHOJIOTMYECKHE
cucteMsl Ui otaeneHus UFs oT Hecymero rasa. Hecymum ra3zom Moxer OBITH
a30T, aproH WIH APYTOii ras.

INOACHUTEJIBHOE 3AMEYAHUE
OTH CHCTEMBI MOTYT BKJIIOYATh Takoe 060pyoBaHUE, KaK:

a)  KPHOTEHHbIE TEIUIOOOMEHHHKM MJH  KpHOCENapaTophbl, CHOCODHEIE
co34aBaTe TemrepaTypsl -120°C unu Meree, WiH

b) OOKM KPHOTEHHOrO OXJaXACHHS, COCOOHbIE CO3JaBaTh TEMIEPaTypHl -
120°C wim MeHee, HITH

c) xonozaneie noBymku UFs, cmocoGHble co3aBaTh Temnepatypsl -20°C win
MeHee.

Jlazepubie cucremsl (ALVIS, MLIS n CRISLA)

Ha3€pbl HIIH J1Ia3€pHBIC CHCTCMBI, CICOHAJIBHO MNPCAHAZHAYCHHLIE HIIH
HOATOTOBJICHHEIE IJ1A pa3aCiICHHA H30TOIIOB ypaHa.

MMOSACHUTEJIBHOE 3AMEYAHUE

Jlasepsl U Bax<Hble KOMIIOHEHTH! JIa3€POB NPH JA3EPHOM Ipouecce oboraieHus
BKJIFOYAIOT T€, KOTOpble  ompeleneHsl B  NyHKTe 3.6  [OKYMEHTa
INFCIRC/254/Rev.1/Part 2. Jlazepnas cucreMa npouecca ALVIS o6buno
COCTOMT M3 JBYX JIa3epoB: Jlazepa Ha Iapax MeOH H jla3epa Ha KpacHTENIX.
Jlazepnas cucrema ans MLIS o6si4HO cocToHT U3 nasepa, paboraroniero Ha CO,
WIM 3KCHMEpPHOrO Jlazepa M  MHOrOXOJIOBOH ONTHYECKOH sueHKkH ¢
BpallaloIMMHCS 3epkajlamMu Ha obeux croponax. Jlns nasepoB MM Ja3epHBIX
cucTeM npu 0boux nporeccax TpedyeTcs CTabWIK3aTOp CIEKTPOBOH YacTOTHI AN
paboThl B TeUEHHE AUTENbHBIX NEPHOJOB BPEMEHH.

CneunaiabHo HNpe€aHa3HaYeHHbIe HIH HOAroTOBJCHHDBIC CHCTEMBbI,
oﬁopymmaﬂne H KOMNOHEHTHI JIS HCIO0Jb30BAHHS HA O0OraTHTEJIbHBIX
YCTAHOBKAX C [IJJA3MEHHBIM pa3sic/ICHHEM

BBOJHOE 3AMEYAHUE

Ilpu nporecce Mua3MeHHOTO pa3fieNeHHs IIa3Ma, COCTOALIas M3 HOHOB ypaHa,
NPOXOOHT 4YEpe3 3JIEKTPHUECKOEe II0Jie, HACTPOEHHOE HA 4YacTOTy HOHHOTO
pe3oHaHca U™, ¢ TeM uToGH OHH B IIEPBYI0 Ouepenb NOIVIOMIANN JHEPTHIO U
YBEJIMUHBAJICS JHaMETpP HX MITONOpooOpasHeiXx OpOuT. HOHBI ¢ MPOXOKAECHHEM
no OonbmieMy JOHaMeTpy 3aXBaTBHIBAIOTCS Mg 0Opa3soBaHHMs NPOAYKTa,
oboramennoro U™, Ilmasma, koTopas 06pa3oBaHa MOCPEICTBOM HOHH3AIMH
YPaHOBOTO IIapa, COJEPXHTCA B BaKyyMHOW KaMepe C MAarHUTHBIM II0OJIEM
BBICOKOW HAIPSKEHHOCTH, OOpa30BaHHBIM C TIOMOLIBIO CBEPXIIPOBOIAIIETO
MarauTa. OCHOBHBIE TEXHONOIMYECKHE CHCTEMBI IIPOILIECCA BKIIIOYAIOT CHCTEMY
T€HEpalUH yPaHOBOH IIa3MBbl, pa3feNUTEeIbHBIH MOLY/Ib CO CBEPXIPOBOIAAIIHMM
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5.8.1.

5.8.2.

5.8.3.

5.84.

5.8.5.

5.8.6.

MarHuToM (cM. myHkT 3.10 moxymenra INFCIRC/254/Rev.1/Part 2) U chHcTeMs!
H3BJICUEHHUS MeTala g coopa "mponykra” v "XBocTOB".

MHKpOBOJIHOBble HCTOYHHKH JHEPIrHH H AaHTEHHbI

CrneuyanbHO NpeJHa3sHAYCHHbIE WIH  [OJATOTOBJIEHHBIE  MHKPOBONHOBBIE
HCTOYHUKH BHEPTHH W aHTEHHBl [UIA TEHEPalMM HIH YCKOPEHHMS MOHOB H
obnajaomye CIeAYIONMMH XapakTepHcTukaMHu: dacrtota Bhime 30ITn m
CpenHsA BBIXOJHAs MOUIHOCTH JUIA TeHepalu HoHoB Oonee 50 xBr.

Conenonanl 115 BO30YKICHUA HOHOB

CrnenmanbHO MpeaHasHadeHHBIE WIH IOJATOTOBJICHHBIC  COJICHOMZABI UL
pPaquoYacTOTHOTO BO3OY)KAEHHs HOHOB B guamasoHe yactoT Gonee 100 xI'm u
crmocoOHbIe paboTaTh NpH cpenHeit MomHocTH 6onee 40 kBT.

CucTeMbl T€HEPAIIMH YPAHOBOMH ILJIa3Mbl

CrenuanbHO TpeAHa3Ha4YeHHbIE WIM TOATOTOBJEHHBIE CHCTEMBI TeHEpallud
YPaHOBOH I1a3MBI, KOTOPBIE MOT'YT COJEPKAaTh BHICOKOMOIIHBIE TIOJIOCOBHIE HIIK
pacTpoBble 3JEeKTPOHHO-Jy4YeBhle NYIIKM C NepefaBaeMOM MOMIHOCTBIO Ha
MHIeHb Oosiee 2,5 kBT/cM.

CucteMbl 178 00pa0dOTKH KMAKOMETANIHIECKOT0 ypaHa

CrenuaibHO NMpenHa3HAuYEeHHbIE WM MOJTOTOBJIEHHBIE CHCTEMBI Ui 00paboTku
}KUAKOTO MeTaula /I paciUlaBICHHOTO YypaHa WM YpaHOBBIX CILIABOB,
COCTOSIIUE U3 TUTTIEH B OXJIAXKJAIOIET0 000OPYIOBaHHS JIJIsA THUIJIEH.

MOACHUTEJIbHOE 3AMEYAHHE

Turnu 1 Apyrue KOMIIOHEHTHI 3TOH CHCTEMBI, KOTOpbI€ BCTYIIAIOT B KOHTAKT C
paclnaBICHHBIM YpaHOM WM YpPaHOBBIMH CIUIaBaMH, HW3TOTOBIEHBI W3
KOPPO3HECTOHKUX U TEPMOCTOHKHX MaTEpUAJIOB MIIM 3aIIUIIEHBbl NOKPHITHEM H3
TaKUX MaTepuanoB. Ilpuemnembie MaTepuansl BKJIIOYAIOT TaHTaJl, HMOKPBITHIH
OKCHIOM  HTTpUs Trpadur, TpadUT, TOKPHITHIE OKHCIaMH  OPYTHX
penko3eMenbHbIX 3neMeHToB (cM. INFCIRC/254/Rev.1/Part 2, nyHkt 2.7) Wid HX
CMECSMH.

Arperatsl Ajs cOopa "npoaykTta' u "XBOCTOB' MeTaNIM9eCKOro ypaHa

CnelnuanbHO npefHa3HaueHHble HIM IOATOTOBIEHHbIE arperaThl LI cGopa
"mponykra" U "XBOCTOB" NI METAIUIMYECKOTO ypaHa B TBepAoH dopme. OITH
arperatsl Ui cOOpa H3rOTOBJIEHB M3 MaTepHalOB, CTOMKHUX K HarpeBy H
KOpPPO3HH, BBI3BIBAEMOH NapaMH METaNIMYeCKOTO YypaHa, TaKHMX, Kak rpadwur,
NOKPBITBIA OKCHIOM HTTPHUSA, WIH TaHTAJl, WM 3alIMIIEHB] MOKPLITHEM M3 TaKMX
MaTepHaJIOB.

KO?K)’XI‘I Pa3aeIMTE/ILHOTO MOAYNH

]_IPIJIPIH,[IpPI‘{CCKPIe KaME€pBhI, CICHHAIBHO ITPEAHA3HAYCHHBIC HIIN ITOATOTOBIJICHHEIE
I HCTONBb30BaHHS Ha OOOTaTHTENBHBIX YCTAaHOBKAaX C I1J1a3MCHHBIM
pasaclIicHueM, U1 TINOMEIIEHHA B HHX HCTOYHHKA ypaHOBOﬁ IJ1a3Mbl,
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5.9.

5.9.1.

3HEPreTHYECKOr0 COJIEHOMIA PpavovyacTOThl M KOJUIEKTOpOB "mponykra" ©
"xBocTOB"

MMOACHUTEJIBHOE 3AMEYAHUE

OTH KOXyXH HMEIOT MHOXECTBO BXOIHBIX OTBEPCTHH s  mOAa4u
JNMEKTPONUTAHUS, coeluHeHHH Aud@y3HOHHBIX HAcCOCOB, a TaKkKe A
JUarHOCTHKH M KOHTPOJI KOHTPOJIbHO-H3MEPHTENbHBIX NpuOopoB. OHH HMEIOT
IPUCTIOCOONIEHNS Uil OTKPBITHA U 3aKPBITHA, YTOOBI 00ecieuuTh 00CITy:KHBaHHE
BHYTPEHHHX KOMIIOHEHTOB U M3TOTOBJIEHBl H3 COOTBETCTBYIOMIMX HEMarHHUTHBIX
MaTepUaNoB, TaKHX, KaK HepxKaBeas CTajb.

CnennajibHo npeaHasHAYECHHLBIC RJIR MOATOTOBJICHHBIC CHCTCMBI,
oﬁopynonaﬂne H KOMOOHCHTBI /Jid HCIOJAbB30BAHHMA Ha YCTAaHOBKax
WICKTPOMATrHUTHOI O oforanienus.

BBOJHOE 3AMEYAHUE

IIp 3neKTPOMarHUTHOM NPOLECCE HOHBI METAJUIMYECKOro ypaHa, MOIy4EHHBIC
HOCPEACTBOM HOHHM3aUUM NHTalouiero Mmarepuana u3 coneit (o6srano UCl),
YCKOPSIOTCS HM TNPOXOJST 4Yepe3 MAarHHTHOE IoJie, KOTOpOe 3acTaBiisieT HOHBI
PasIMYHBIX H30TOINOB IPOXOAHTH MO Pa3IHUYHbIM HampaBieHHAM. OCHOBHBIMH
KOMITOHEHTaMH  3JICKTPOMAarHHTHOrO HM30TOIIHOIO  cemapaTropa  SBIAIOTCH:
MarHuTHOE TIIOJie JUIsl OTKJIOHEHHS/pasfeiieHHs W30TONOB HOHHOTO ITy4Ka,
HCTOYHHMKA HOHOB C €ro CHCTEMOM YCKOpPEHHs, M CHCTeMBl cOOpa OTHENECHHBIX
HOHOB. BcrnoMorarenbHble CHCTEMBI IJIA 3TOTO IPOLEcca BKIIOYAKOT CHCTEMY
CHaO)XCHUS MArHUTHOH J3HEPrHeH, CHCTEMBbl BBICOKOBOJIBTHOIO ITHTaHM
HUCTOYHHKA HOHOB, BaKyyMHYIO CHCTEMY M OOILHpHBIE CHCTEMBI XHMHYECKOH

0o0paGOTKH  [jisi  BOCCTAaHOBIECHUSA IMPOAYKTAa M  OYHCTKH/pEreHepauHH
KOMIIOHEHTOB.

DIeKTPOMATHUTHBIE CENAPATOPLI H30TONOB

3HCKT‘pOMaFHI/ITHI>IC cenapaTopsl U30TOIMOB, CICITHANIBHO MPECAHA3HAYCHHBIC HIIH
MOATOTOBJICHHBIE Oid pasaCleHusa H30TOIMOB YpaHa, H o6opy,u0BaHHe H
KOMITOHECHTHBI OJ15 3TOTr0, BKIIIO4as:

a) W cTOYHHKM HOHOB

CrenuanbHO MpeIHAa3HAYEHHBIE WM IMOATOTOBJECHHbIE OTACHbHBIE HIIH
MHOTOYHCIIEHHbIE HCTOYHHKH HOHOB YypaHa, COCTOSIIME H3 HCTOYHHKA
nmapa, HOHH3aTOpa M  YCKOPHTENsA Iydka, H3TOTOBIEHHBIE M3
COOTBETCTBYIOHIMX MAaTEpPHANOB, TAKUX, KaK rpaur, HEP)KaBEIOias CTalb
HJIM MeJb, B CIocOOHBIX o0ecnequnBaTh OONINH TOK B IMyYke HOHOB 50 MA
unm Gornee.

b) Konnexkropbl HOHOB

KOJIJICKTOpHI;-IC [IIaCTHHBI, HMCIOIIHC OBC HIIH Oonee uIenud Hu nasa,
CIICUHAJIPHO NMPEAHASHAYUCHHBIC HIIKM ITOATIOTOBJACHHBIC IJIA c6opa ITYy4YKOB
HOHOB ODOTameHHOro H O6CZIHCHH01"O YpaHa H H3roTOBJICHHBIC H3
COOTBETCTBYIOIIHUX MATEPHAIIOB, TaKHX, KaK I'pa(bI/IT HIIH HEpXaBCrouias
CTaJlb.
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5.9.2.

5.9.3.

c) BaxyyMHbIE KOXKYXH

CrnenuanbHO NpefAHa3HaYeHHbIE WM NOATOTOBJIEHHBIE BAKYYMHEIE KOXKYXH
O DJIEKTPOMAarHUTHBIX CEMapaTOpOB  ypaHa, M3rOTOBIIEHHBIE M3
COOTBETCTBYIOMIMX HEMAarHUTHBIX MAaTEpHAIOB, TAKHX, KaK HepXKaBeroias
CTalb, H NIPeqHa3HaYeHHBIE i paboTs! pu AasneHuH 0,1 Ila wy mixke.

MMOACHUTEJIbBHOE 3AMEYAHUE

ITH KOXYXH CHELHANBHO TPelNHAa3HAYEHHI U1 NOMEIIEHHI B HHX
HCTOYHHKOB HOHOB, KOJUIEKTOPHBIX IUIaCTHH ¥  BOJOOXJa)KHaeMBIX
BKIAAbINIEH U UMEIOT MPHCIIOCOONEHAS AN coenuHeHuH TUPPY3HOHHBIX
HACOCOB M IPHCIOCOONEHHA [UIA OTKPHITHS H 3aKphITHI B LeEIAX
H3BJIEYECHHS H 3aMEHBI 3THX KOMIIOHEHTOB.

d)  MarHuTHbIE MOIIOCHBIE HAKOHEYHHKH

CrenuansHO NpeAHasHA4YCHHBIE HJIM IIOATOTOBJICHHBIE MArHHUTHBIC
IIOJIIOCHBIC HAKOHCYHHKH, HMCIOIIHE OHAMETP 6onee 2 M, HCHIOJIB3YEMBIC
pin)s-| obecrnedyeHus ITOCTOSHHOTO MAarHHTHOIO IOJS B 3JICKTPOMAarHuTHOM
cermapartop€ H30TONIOB H JAnd MEpEHOCAa MArHHTHOIO IIOJIA MEXKIAY
PacHoOJIOXKEHHBIMH PAOOM CE€lIapaTOpaMH.

BBICOKOBOAbLTHLIEC HCTOYHHKH NHUTAHUSA

CremyaibHO  NPENHA3HAYEHHbIE WIH HOJATOTOBJIEHHBIE BBICOKOBOJIBTHBIE
MCTOYHUKH HHUTAHHA Ul MCTOYHHKOB HOHOB, ofnajamonive MOJHBIM Habopom
CIIEAYIOIIAX XapakTEepUCTHK:  MOryT paboTaTh B HENPEPBIBHOM PpEXHUME,
BboIXonHOoe HampspbxeHde 20 000 B unu Gonee, BhixoaHoit Tok | A unu 6onee u
crabunuzanus HanpsoxeHus Meree 0,01% B TeueHue 8 yacos.

HCTOYHHKH MUTAHUA JICKTPOMATHHUTOB

CrenuansHO MpeAHAa3HAYCHHbIE WIH TOATOTOBJIEHHbIE MOMIIHBIE HCTOYHHKHU
NHTaHUS IIOCTOSHHOIO TOKAa JUIA D3JIEKTPOMAarHUTOB, OOJaJaiOIIHE ITOJHBIM
HabOpOM ClIeAYIONIMX XapaKTEPHCTHUK: BBIXOJHOH TOK B HENPEPHIBHOM PEXHUME
500 A unu 6onee mpu HanpsbxeHud 100 B unu Gonee, npu cTabunu3anuu mo ToKy
i HanpspkeHHuio MeHee 0,01% B Teuenue 8 yacos.

YCcTaHOBKHM /151 NMPOM3BOACTBA TSXKeI0H BOALI, NeiiTepus M JeifiTepueBbIX
coeauHenuit u ofopyroBanme, CHeHHANBHO TMpeIHA3HAYEHHOE WJIH
MOATOTOBJIEHHOE 1JIsl ITOr0

BBOJHOE 3AMEYAHWE

Tsxenyro BOAy MOXHO HPOHU3BOIMTE, HCIOIb3yd pa3iauyHble npouecchl. OnxHakKo
KOMMEpPYECKH BBITOJHBIMH SBIDIIOTCS [IBa IIpoIlecca:  IPOLECC H3OTOIHOTO
obmeHa Bonbl U cepoBojopoza (mpouecc GC) m mporuecc H30TOMHOro oOMeHa
aMMHaka i BOAOpOA.

Ilponecc GC ocHoBaH Ha oOMEHe BoOAOpoJa M JeHTepHs MEXAY BOJOH H
CEPOBOJOPOIAOM B CHCTEME KOJIOHH, KOTOPBIE IKCIUIYaTHPYIOTCA C XOJIOIHOH
BEPXHEH CEKLIMEH M ropsuell HikHeH cexiueif. Boaa Teuer BHU3 110 KOJIOHHaM, B
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TO BPEMsA KaK CEpOBOJOPOAHBIH ra3 IHPKYIMPYEeT OT JHA K BEPIIMHE KOJOHH.
Jns coneHcTBUS CMEMMBAHHUIO ra3a U BOAB! UCIONB3YETCS Psii AbIPYAThIX JIOTKOB.
Heiitepuil nepememtaeTca B BOXY IPH HU3KHX TeMIIEpaTypaXx H B CEPOBOIOPO.
IpH BBICOKHX Temmeparypax.  (OOoramieHHble AeHTepHeM ra3 HIM BOJa
YAAIAIOTCS U3 KOJIOHH MEPBOH CTYIIEHH Ha CTHIKE TOPSYUX M XONOMHBIX CEKIHH, U
Ipolecc MOBTOPSAETCS B KOJNOHHAX clenyromei crynesd. [IpoaykT nocnenneit
da3sl - Boma, ob0oramieHHas pedtepuem 1o 30%, HampaBngercs B
JHCTHJULALUOHHYIO YCTaHOBKY /I NPOU3BOACTBA PEAKTOPHO-YUCTOM TSDKEIOH
BOBL, T.€. 99,75% okucu neiitepus.

B nporecce o6MeHa Mex Ty aMMUAaKOM M BOAOPOJOM MOXHO U3BJIEKaTh AeHTepHii
U3 CHHTE3-ra3a MOCPENCTBOM KOHTaKTa C JKHAKHM aMMHAaKOM B IIPUCYTCTBHH
katanuzatopa. CuHTE3-ra3 mojaercss B OOMEHHBIE KOJIOHHBI M 3aT€EM B
aMMHa4YHbIi KOHBEpTEp. BHYTpH KOJOHH ras MOZHMMAETCS OT AHA K BEpIIMHE, B
TO BpeMs KaK >XMIKHH aMMHaK TedeT OT BepIIMHBI KO nHy. JledTepuit B cCUHTE3-
rase JHMIIAETCA BOAOPOJA M KOHIEHTPHpYETCS B aMMHake. AMMHAK MOCTYIAeT
3aTeM B YCTaHOBKY AJIsi KPEKMHra aMMHaka Ha JHE KOJIOHHBI, TOrJa KakK ras
cobupaeTcs B aMMHaYHOM KOHBEpTepe Ha BepurnHe. Ha nocneayromux CTymeHsx
IPOMCXOAUT JaibHeHmiee oboramieHue, U IMyTEM OKOHYATENBHOH AMCTHIUIALMU
IPOMU3BOJIMTCS PEAKTOPHO-YUCTAs TshKenas BoJa. Ilogaya CHHTE3-raza MOXET
OBITH 00€ECIieueHa aMMHAYHOM YCTaHOBKOM, KOTOpas B CBOXO O4Yepe/b MOXKET OBITh
COOpY)X€Ha BMECTe C YCTAaHOBKOHM I/ TPOU3BOJACTBA THKENOH BOABI IyTEM
H30TOMHOro 00MeHa aMMHaKa ¥ BoopoJa. B rmporecce aMMHayHO-BOAOPOIHOTO
o0MEeHa B Ka4yecTBe HCTOYHHKA HCXOJHOrO [eHTephs MOXeT TakxKe
HCIIONIB30BaThCsA O0BIYHAS BOJA.

MHorge npeaMeTs! KJII0YeBOro 000pyNoBaHUA JUIS YCTAHOBOK IO INPOHM3BOICTBY
TSDKENIOH BOJBI, HCMOb3yromux mnpoueccsl GC wid aMMHaYHO-BOLOPOAHOIO
0o0MEHa, WUPOKO PaclIpOCTPaHEHB! B HEKOTOPHIX OTpacisix HedTeXHMHUECKOH
IPOMBIIIJIEHHOCTH. OcobeHHO 3T0 Kacaercs HeEOOJbUIMX YCTAaHOBOK,
ucnone3yrouux npouecc GC. OpHako HEMHOrue npeaMersl 000pyNOBaHHsA
ABNSAOTCA cTaHaapTHeIMH. [Iponeccer GC ¥ aMMHa4HO-BOLOPOAHOro oOMeHa
Tpeby1oT 06paboTKH GONBLIINX KOJHYECTB BOCIIAMEHSIOIUMXCS, KOPPO3HOHHBIX H
TOKCHYHBIX JKHMIKOCTeH Npd IOBBIIIEHHOM JAaBleHHH. COOTBETCTBEHHO IIPH
pa3paboTKe CTaHAAPTOB IO NMPOEKTUPOBAHUIO U IKCIUTyaTAlMH JUIS YCTAHOBOK H
000pyOBaHUA, HCIOJIL3YIOLINX 3TH IPONECCH, ClenyeT YAensTh Oonbmioe
BHMMaHHe mnoA0Opy MaTepualoB M HX XapaKTEPHCTHKAM C TEM, YTOOBI
obecneyuTh JIHTENbHbI CPOK CYXOBI NPH COXPAaHEHHH BBICOKOH 0€30I1aCHOCTH
U HajgexHocTd. OmnpendeneHue MacmTaboB 00yclOBNUBaeTCA ITaBHBIM 00pa3oM
cooOpakeHUsIMH SKOHOMHUKHM M HeoOxXogumocTH. Takum obpasom, Oonbruas
YacTh NIPEAMETOB O00PY/IOBAHUSA U3TOTOBJIAETCA B COOTBETCTBHH ¢ TpeOOBaHUAMM
3aKa34yHKa.

Haxkonen, ciegyer OTMETHTb, 4TO Xak B mpouecce GC, Tak M B mpouecce
aMMHa4YHO-BOJIOPO/IHOTO OOMEHa, mpeaMeTsl 0o0OpyHNOBaHHS, KOTOpBIE IO
OTAENBHOCTH HE IpPEeNHa3HAYEHHI MWW IOATOTOBJEHBI CIENHAILHO JUIA
NPOM3BOACTBA TSXKENOH BOABI, MOIYyT COOHMpATbCA B CHCTEMBI, CIIEI[HABHO
NpeHa3HAYeHHbIE WM IOATOTOBJIEHHBIE JUIsl HPOH3BOJCTBA TSDKEIOH BOMBL.
[Ipumepamu TakMx CHCTEM, NPHUMEHSIEMBIX B OOOHMX IIpoileccax, SBJSIOTCA
CHCTEMAa KaTaJIMTHYECKOTO KpEKUHra, HUCIOJb3yeMas B Ipouecce oOMeHa
aMMMaKa 1 BOIOpPOZa, U JUCTHIUISIIMOHHBIE CHCTEMBI, HCIIOJIb3YEMBIE B IIpoliecce
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6.1.

6.2.

6.3.

6.4.

OKOHYATENHHOH KOHIEHTPAMH THKENOH BOMBL~ QOBONAMEH €€ 10 YpOBHS
pEaKTOPHO-YHCTOMH.

IlpeaMeTsl  0GOpPYHOBaHHA, KOTOpble CHELMANbHO IIPEJHA3HAYEHBI WIIH
NOATOTOBJIEHB! I TPOM3BOJACTBA TSKENOH BOIBI ITyTEM HCIONB30BaHHUSA JIHOO
mporiecca oOMeHa BOIBI M CEPOBOAOPOAA, JIHOO mporiecca oOMEHa aMMHaKa H
BOJOPOJa, BKJIIOYAOT:

Bopgo-cepoBoaopoaHbie 00MeHHbIE KOJIOHHBI

OOMeHHBIE KOJIOHHBI, H3TOTaBIMBAEMBbIE H3 MEJIKO3EPHHCTOH YIJIEPOAUCTOMH
cranu (Hanpumep, ASTM A516), auamerpom ot 6 M (20 dyroB) mo 9 m (30
¢byTOB), KOTOPBIE MOTYT 3KCIUTYaTHPOBATHCS IIPH JABJICHUH CBBIIIE HJIH PaBHOM 2
MIla (300 ¢yHT/KB. qI0¥M) U UMEIOT KOPPO3HOHHBIH AOMYCK B 6 MM MK Gosbmie,
CHeLHalbHO NpeIHa3HAYeHbl WIM MOATOTOBJEHBI il IPOM3BOACTBA TSIKENOM
BOABI IIyTEM HCIOJIb30BaHHMS Ipolecca H30TONHOTO oOOMeHa BOAB H
cepoBoIOpoOa.

I'a3oayBKH H KOMIIpeccopsl

OnHoctyneHyaTsle, MajoHanopHele (T.e. 0,2 MIla umu 30 ¢yHT/KB. II0HM)
UEHTPOOEKHBIE Ta30IyBKH WM KOMIIPECCOPBI Ui UPKYISIMU CEPOBOJIOPOIHOTO
raza (T.e. ra3a, coxepxauero 6onee 70% H,S), cnenuanbHO nmpenHa3HAaYEHHEBIE
WIIM TOATOTOBJIEHHBIC IS MPOU3BOACTBA TAXKENOH BOIB MYTEM HCIIOJIB30BAHUSA
nporecca oOMeHa BOIBI U CEpOBOAOPOAA. OTH Ta30AYBKH HIIH KOMIIPECCOPHI
MMEIOT  NPOM3BOAMTENLHOCTh, NpPEBBIIAIONIYI0 HIM  PaBHYyIO 56 M/c.
(120 000 SSFM) npum o3xcrulyaTalii¥ NOJ [JaBJICHHUEM, IIPEBBIIAIONIMUM HIIH
pasubiM 1,8 Mlla (260 dyHT/XB. mroiiM) Ha BXOJE, H CHabGXEHbI CaJIbLHMKAMH,
YCTOHUYMBBIMU K Bo3aeicTeuio H,S.

AMMHa‘lHO-BOJIlOpOJIHble 00MeHHbI€ KOJOHHBI

AMMHaYHO-BOAOPOAHEIE OOMEHHBIE KOJIOHHBI BHICOTOH OoJiee WM paBHOH 35 M
(114,3 dyroB) nuamerpoM ot 1,5 M (4,9 dyroB) no 2,5 M (8,2 dyros), KoTophiE
MOTYT 3KCIUIyaTMPOBAaThCA MMOJA JaBieHHeM, npeBbiuarommM 15 MIla (2225
byHT/KB. OIOiiM), CHEUHaNbHO NpeAHA3HAYEHHBIE WM MOArOTOBJIEHHBIE s
IPOU3BOJACTBA TSKEIOH BOABI MYTEM HCIIONB30BAHUA Hpolecca oOMeHa aMMHaka
M BOAOpPOJAA.  OTH KOJOHHBI HMEIOT Takke II0 MEHbIleH Mepe OOHO
O0TOOPTOBAHHOE OCEBOE OTBEPCTHE TOFO XK€ JHAMETpa, YTO M UMIHHIpHUYECKas
4acTh, Ye€pe3 KOTOPYI0 MOI'YT BCTaBJATLCA WM BHIHUMAThCS BHYTPEHHHE YacCTH
KOJIOHHBI.

BHYTpeHHHUE YaCTH KOJOHHBI H CTYNEHYATHIE HACOCHY

BHyTpeHHMEe YAaCTH KOJOHHBI M  CTyNEH4YaThle HACOCHl, CIHEHHANBLHO
NpeJHa3HA4YEHHBIE MM IMOATOTOBJCHHBIE VIS KOJIOHH [yis IIPOM3BOICTBA
TSXENOM BOABI IYTEM HCIONB30BAHHA MpPOIECCa AMMHAYHO-BOLOPOJHOIO
obmeHa. BHyTpeHHHE 4aCTH KOJIOHHBI BKJIIOYAIOT CIIEHHANBHO NpeJHa3HAYEHHEIE
KOHTaKTOPbl MEXAY CTYIECHSAMH, COAEHCTBYIONIIHE TECHOMY KOHTAaKTYy rasa H
xuaxocTH. CTyneH4aTble HAcOCHl BKJIIOYAIOT CHENHANbHO NpedHa3HayeHHBIE
NOTPYXAaeMBIE B JKHAKOCTh HACOCH I NHPKY/SIHMH JKUAKOTO aMMHakKa B
npenenax o6beMa KOHTAKTOPOB, HAXOMALIMXCSA BHYTPH CTYNEHEH KOJOHH.
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6.5.

6.6.

6.7.

YcTranoBKH a8 KpeKHHIa aMMHaKa

YCTaHOBKM JUId KpEKHHra aMMHMaka, OIKCIUIyaTHpyeMble I[IOJ [JaBJICHHEM,
npeBbInalomuM Hnu  paBHeiM 3 MIla (450 dyHT/KB. MOKM), cHEIHANBHO
IpeAHa3HAYCHHBIE WIH IOATOTOBJIEHHBIE [UIS IPOM3BOJCTBA TSDKENIOH BOZLI
IyTEM HCIONb30BAHKS MIPOLIECCa U30TOITHOTO OOMEHAa aMMHaKa U BOXOPOJA.

HNndpakpacHble AHAIM3ATOPbI MOTJIOIIEHU

Hudpakpacusie aranu3aTopbl NMOTJIOIIEHHA, CIIOCOOHBIE OCYILECTBIATh AHANN3
COOTHOIIEHHS MEXIY BOXOPOIOM M AefiTepueM B pealbHOM MacmrTabe BpeMeHH,
KOT/1a KOHIEHTPaUKH AeHTepUs paBHb WK npessimaoT 90%.

KaraiutTHueckue neaH

Katanuruveckue meun s HepepaboTKH 0OOrauieHHOro AEHTEPHEBOIO rasa B
TSOKEIYI0 BOJY, CIENHANBHO IpeqHa3HAa4YeHHBIE WM [OATOTOBIEHHBIE IS
IPOM3BOJICTBA TSDKEJIOM BOABI IIyT€M HCIONB30BAaHKMA IpoOIEcca H30TOMHOIO
o0MeHa aMMHaKa H BOJOPOAA.

YcTaHOBKH ISt KOHBCPCHH YpaHa H oﬁopynonaﬂne, cnenaJIibHO
npeaHasHAYCHHOEC WIH NNOAT0TOBJIEHHOE VIR 3TOrO

BBOJHOE 3AMEYAHHME

B ycraHOBKax M cHCTEMax A1 KOHBEPCHH ypaHa MOXET OCYLIECTBISTHCS OXHO
WM HECKOJIBKO MPEBpAaIleHUH M3 OQHOT0 XHUMHYECKOTO H30TONA ypaHa B APYToOH,
BKJIIO4Yas: KOHBEPCHIO KOHLEHTPATOB ypaHOBOMH pyabl B UO;, konsepcuio UO; B
UO,, xoHeepcuio okuced ypana B UF, umn UFg, xomBepcuio UFs B UF,
koHBepculo UF¢ B UF,, xonsepcuro UF,; B MeTalmnueckuit ypaH U KOHBEPCHIO
dropunoB ypana B UO,. MHorue wio4eBble KOMHOHEHTHI OCOpyNOBaHHS
YCTAHOBOK JUId KOHBEPCHHM YpaHa XapaKTepHBl JUI1 HEKOTOPBIX CEKTOpPOB
XUMUYeCcKOH oOpabaThiBaromeli  NpOMBINIJIEHHOCTH. Hampumep, BHABI
000pyIOBaHHKS, HCIONB3YEMOIO B 3THX MpOLECCax, MOryT BKIIOYATh: MEYH,
KapycelbHbIE TI€YH, DPEAaKTOphl C IMCEBIOOXMKEHHBIM CIIOEM KaTajlHu3aropa,
XApPOBbIC pEAKTOpPHBIC OalIHM, XMOKOCTHBIE LEHTPU(YTH, NUCTHIUIALHOHHBIE
KOJIOHHBI U XHIKOCTHO-XHIKOCTHHIE 3KCTPAKIIMOHHBIC KOMOHHBL OJHAKO He
MHOTHE KOMIIOHEHTBI 000pYAOBaHHUS HMEIOTCS B "rOTOBOM BH/IE"; OONBIIHHCTBO
M3 HUX KOJDKHBI OBITH IOATOTORNEHB! COrTIACHO TPEOOBAHUAM H CrieHUPHKALUIM
3aKa3uHKa. B HexoTOpBIX ciyuasx TpeOyeTcs YUHUTHIBAaTh CIICHHAIBHBIE
IIPOEKTHbIE M KOHCTPYKTOPCKHE OCOOEHHOCTH IS 3alMTBl OT arpecCHBHBIX
CBOHCTB HEKOTOPHIX K3 06pabaTriBaeMuix xumHueckux BemecTs (HF, F,, CIF; u
dTopunsl ypaHa). Hakoren, ciexyeT OTMETHTb, YTO BO BCEX IIpolieccax
KOHBEPCHH ypaHa KOMIIOHEHTH! 00OpyHZOBaHMs, KOTOpPBIE OTHAENIBHO CIEHHANLHO
HE OpelHa3Ha4yeHbl WM IIOATOTOBNIEHBl AN KOHBEPCHH YypaHa, MOryT OBIThb
o0beAMHEHBl B CHUCTEMBl, KOTOpbIE CHENMANbHO IpeJHAa3HA4YeHbl WM
IIOATOTOBJIEHBI I UCTIONB30BaHK B LIEJIX KOHBEPCHH YpaHa.
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7.1.

7.2.

7.3.

74.

7.5.

CnenMajibHO MNpeJHA3HAYEHHDbIC HWJIM MOJTOTOBJICHHBIE CHCTEMBI IJifl
KOHBEPCHH KOHLEHTpPaToB YpaHoBo#i pyasl B UO;

IMMOACHUTEJIbHOE 3SAMEYAHHUE

KoHBepcuss KOHLIEHTpPAaToB ypaHoBoi pyanl B UO; MOXET OCYMIECTBIATHLCS
CHayaja MOCPEACTBOM DPAaCTBOPEHHSA pPyAbl B a30THOH KHCIIOTE M 3KCTPaKIHH
OYMIIEHHOTO TeKCaruapara ypaHWIAUHUTPATa C IOMOIIBIO TAKOrO PaCTBOPHTEILA,
kak TpuOyTHa docdar. 3areM rekcaruapaT YpaHHIAMHHTPATa Ipeodpasyercs B
UO; nu6o nocpencTBOM KOHUCHTPAUMH M ACHHUTPANMH, MMO0 NOCPEACTBOM
HeHlTpanu3anuu ra3oo0pa3HpIM aMMHAKOM JUIS NOJNYyYSHHs NMYypaHaTa aMMOHHMS C
nocneayoniei ¢wipTpanueil, CymKo# 1 KaJbLHHHPOBAHHAEM.

CrnenuaibHO MNpeAHA3HAYEHHbIE MJIH MOATOTOBJIEHHbIE CHCTEeMbl [JIA
kouBepcun UO; B UF,

IMNOACHUTEJIBHOE SAMEYAHUE

Koueepcus UO; B UFs Moxer OCYMIECTBISATBCS  HEMOCPEACTBEHHO
dTopupoBanuemM. [l mponecca Tpedyercss HCTOYHHK ra3o00pasHoro ¢ropa uim
TPeXTOPHCTOrO XJIOpa.

CneunanpHo INpeJHA3HAYEHHbIE HIM IOArOTOBJEHHbIE CHCTEMbI A
xouBepcuu UO; B UO,

NOACHUTEJIBHOE 3AMEUYAHUE

Konpepcus UO3; B UO,; MoxeT OCymecTBIATHCS MOCPEACTBOM BOCCTAHOBIICHHS
UO; raz006pa3sHbIM KPEKHHT-aMMHAKOM HJIH BOJOPOJIOM.

CrnenuansHo npeJHA3HAYeHHBIE HJIM NOATOTOBJIEHHbIE CHCTEMBI A
kouBepcuu UO: B UF,

INMOACHUTEJIBHOE 3AMEUYAHUE

Koneepcus UO; B UF4 MoXeT OCymecTBIAThCA MocpeacTBoM peakuuu UO, ¢
razoo6pa3HsiM GTopUcThIM BogopoaoM (HF) mpu temnepartype 300-500°C.

CnennanbHo mNpeJHa3HAyeHHble HJH INOArOTOB/IEHHBIE CHCTEMBl JIJIst
kouBepcun UF, B UFg

ITOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UF, B UFs ocyniecTBiisieTcst mocpeACTBOM 3K30TEPMUYECKOH pPeaKuu
¢ ¢ropom B peaktopHoil OamHe. UFs KOHIEHCHpYeTCS H3 TOPSUHX JIETYYHX
ra3’oB IOCPEACTBOM MpPONYCKaHHs MNOTOKAa ra3a uepe3 XOJOAHYIO JIOBYILKY,
oxnaxzaenHyo mo -10°C. Jna npouecca TpeOyeTcs UCTOYHHK ra3000pa3HOro
dTopa.
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7.6.

7.7.

7.8.

CrnennajibHo npenHasHAYeHHbIE WM NOATOTOBJEHHbIE CHCTEMbBI sl
xouBepceuu UK, B MeTa/LUIHYECKHH YpaH

TTOACHUTEJIBHOE 3AMEYAHUE

Konsepcuss UF4; B MeTa/JUIMYECKHH ypaH OCYMIECTBIACICA MOCPEACTBOM €r0
BOCCTaHOBJICHUSI MarHueM (KpyTIHbIE MapTHH) WM KajbilHeM (Majble TIapTHH).

Peakiins ocyllecTBIAE€TICS NPH TEMIIEpaTypax BbINIE TOYKH IUIABJICHHA YpaHa
(1130°0).

CnensajbHo mOpegHA3HAYCHHbIE HJIH NOATOTOBJEHHbIE CHCTEMbI s
xouBepcuu UFg B UO,

TTOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UFg B UO; MOXET OCYIIECTBITHCA MOCPEICTBOM OJHOIO M3 TPEX
mpoueccos. B nepsom mpouecce UFg BoccTaHaBIMBaeTCs M THAPOIMU3YEICsS B
UO, c wucmons3oBaHHeM Bozopoja u Mmapa. Bo Bropom mnponecce UFg
THAPOJIM3YeTCS pacTBOPEHHEM B BOJE, AN OCaXKICHMA AMYpaHaTa aMMOHHSA
nobapisieTcss aMMMak, a AMypaHaT BoccTaHaBiuBaeTcs B UO, BoaopoaoM npH
remniepatype 820°C. Ilpu Tperbem npouecce razoodpasueie UFs, CO; u NH;
CMEUIMBAIOTCS B BOJE, OCaXIas ypaHHIKapOOHAT aMMOHHUA. YpaHHixkapboHAT
aMMOHHS CMEIKBAeTCs ¢ MapoM U BoAOpoAoM Ipu TeMuepatype 500-600°C s
npoussBoacTea UO;.

Konsepcus UFg B UO; 4acTo oCyIecTBAsI€TCS Ha EPBOM CTYNEHH YCTAHOBKH MO
H3rOTOBJIECHHIO TOILTHBA.

CneuualbHO NpeAHA3HAYEHHbIe MJIH IMOATOTOBJEHHbIE CHCTeMBl JJIsA
xoneepcuu UF¢ B UF,

NOACHUTEJIBHOE 3AMEYAHUE

KonBepcuss UFg B UFs ocymecTBiseTcss nOCpPEeACTBOM BOCCTaHOBJIEHHSA
BOAOPOIOM.
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