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[1oNONHUTENBbHbLIN NPOTOKON MeXay
Pecnybnukon Cepbusa u
MexagyHapoaHbIM areHTCTBOM NO aTOMHOW
9Hepruu Kk CornalueHuto mexay
Coumanuctunyeckon degepaTtmBHON
Pecnybnukon KOrocnaeusa n MexayHapogHbiM
areHTCTBOM MO aTOMHOMN SHEPTNUN O NPUMEHEHUN
rapaHTuu B cBA3u ¢ [JoroBopom o
HepacrnpoCcTpPaHEHUN SOEPHOI0 OPYXUS

1. B HacTosimemM JOKyMeHTE Ui CBEIEHHWS BCEX UICHOB IPUBOIWTCS TEKCT J|OTOIHHUTEIHHOTO
mpoTokoja Mexnay PecrmyOmukoit Cepbus m MexayHapOoJHBIM areHTCTBOM IO aTOMHOM SHEPTHH K
Cormamenuto  mexny Conumamuctudeckoir  @DenepatuBHoil — PecmyOmukoit  FOrocnaBus
MexlyHapOHBIM areHTCTBOM 10 ATOMHOW SHEPTUH O MPUMEHEHUH TapaHTHi B cBs3U ¢ J[oroBopom o
HEPAacIpOCTPaHEHUH SIEPHOTO Opykus. COBET YyIPaBISIONINX YTBEPIMI JlOMOITHUTENEHBIA TPOTOKOIM
16 utonst 2009 roma. Ou 6511 oamucan 3 utons 2009 rona B benrpane, CepOus.

2. Bo ucnonnenne cratbu 17 JIOMOTHUTENBHOTO MPOTOKOIA OH BCTYNWI B CHIIy 17 CEHTAOpS
2018 rona, B meHb, Korga ATEHTCTBO moaydmio oT CepOuHM MHUCEMEHHOE YBEIOMIICHHE O TOM, YTO
3aKOHOJIATEIbHBIC 1 KOHCTUTYITHOHHEIE TpeOoBanus CepOnun, HeOOXOAUMBIE TS BCTYTUICHUS B CHITY,
BBIIIOJIHEHEI.



INFCIRC/204/Add.1
JlobaBienue

JOITOJIHUTEJILHBIN ITPOTOKOJI MEXY PECITYBJIMKOM CEPBHS
U MEXIYHAPOJHBIM ATEHTCTBOM I10 ATOMHOM DYHEPI' MU K COI'JIALLIEHHUIO
MEXTY COLIMAJIMCTUYECKOU ®EJJEPATHBHOM PECITYBJIUKOM 10T OCJIABHS
U MEXIYHAPOHBIM ATEHTCTBOM I1TO ATOMHOM DPHEPI' MU
O [TIPUMEHEHUU TAPAHTUI B CBSI3U C JIOTOBOPOM O HEPACITPOCTPAHEHUU
SJIEPHOI'O OPY XU

[MPUHNMASI BO BHUMAHHUE, uto Pecrrybnmuka Cepous (manee umenyemast «CepOus») u
MexTyHapOoJHOE areHTCTBO II0 aTOMHOW JHEpPruu (Janee MMEeHyeMoe «ATEHTCTBO») SBIISIFOTCS
yuacTHuKamu CornameHusi 0 MIPUMEHEHUH TapaHTUil B cBsA3U ¢ JIoroBOpoM 0 HepacmpocTpaHEHUH
SOEPHOTO OpYyXus (manee mMmeHyemoro «CorniamieHue O rapaHTusAX»), KOTOpOe BCTYIHJIO B CHIY
28 nexabps 1973 roxa;

YUUTDBIBAS xenanue MeXTyHapOIHOTO COOOIIECTBA eIe 0oJiee YKPEITUTh PEKUM SIEPHOTO
HEPACIPOCTPAaHEHHUS IyTEM IOBBIIICHUS NCHCTBEHHOCTH U S(P(HEKTUBHOCTH CHUCTEMBI TapaHTHI
ATCHTCTBA;

HAIIOMUWHAS, 4to ATreHTCTBO MpH OCYIIECTBICHMM TapaHTUN [OJMKHO YYHUTHIBAThH
HEOOXOIMMOCTB: N30eraTh CO3MaHMs MPEMITCTBUN SKOHOMHUUECKOMY U TEXHOJIOTHYECKOMY Pa3BUTHIO
CepOun wiu MEXAYHapOAHOMY COTPYIHHYECTBY B OOJIACTH MHPHOW SIIEPHON EATENbHOCTH;
COOIOAaTh JCHCTBYIONINE TOJIOKEHHsI B OOJIACTH OXPaHbl 370pOBBs, Oe30macHOCTH, (pu3ndeckoit
3alIMTBl, @ TaKXKe Apyrue IeHcTByroure TpeOoBaHUS 0E30IacHOCTH W MpaBa OTHCIBHBIX JIML;, U
MPUHAMATH BCE MEpPHI 110 3aIIUTe KOMMEPYECKHX, TEXHOJIOTHYECKUX U MPOMBIIIICHHBIX CEKPETOB, a
TaKKe IPyro KOHPUICHINATEHON HHPOPMAIIUH, KOTOpasi CTAHOBUTCS €My N3BECTHOM;

[MPUHMUMAS BO BHUMAHMUE, uro gacToTa mpoBEACHNUS 1 HHTCHCUBHOCTH MEPOTIPHUATHH,
yVKa3aHHBIX B Hacrosimem [lporokorne, OynyT moanepKWBaTbcs HAa MHHUMAalbHOM YpOBHE,
COOTBETCTBYIOIIEM IIEJIH MOBBIIICHUS ACHCTBEHHOCTH ¥ A(h(DEKTUBHOCTH TapaHTHI ATEHTCTBA;

HACTOSILMM Cepbust u ATEHTCTBO COTJIACHIINCH O HUKECIIETYIOIEM:



CBA3b MEXY HACTOAINUM TPOTOKOJIOM N
COI'/TAHLIEHUEM O I'APAHTUSAX

Cratbs 1

[Tonoxenust CornamieHus 0 rapaHTHIX MPUMEHSIOTCS K HacTosmeMy [IpoTokoy B Toi Mepe,
B KaKOM OHHM COOTBETCTBYIOT MOJIOKEHUSIM HacTosimiero [IpoTokosa u coBMeCTUMBI ¢ HUMH. B ciryuae
MPOTUBOpEYNsT Mexay mojoxeHusmu COTNalleHus O TapaHTHUAX M TIOJOXKEHUSIMH HACTOSIIETO
[IpoTokona npuUMEHAIOTCA MOJI0XKEeHUs HacTosiero [Iporokona.

HNPEJOCTABJIEHUE NTHO®OPMALIUN

Cratpg 2

a. CCp6I/I$I npeaoCTaBIACT AI‘GHTCTBy 3asABJICHUC, COACPIKALIICEC:

i)

vi)

oOr1iee onrcaHre U HHGHOPMAITUIO, YKA3bIBAIOIIYIO0 MECTO ITPOBEICHMS OTHOCSIIUXCS K
SIIEPHOMY  TOIUIMBHOMY  LIMKJIY  Hay4YHO-HCCJIEIOBATEIbCKUX U OMNBITHO-
KOHCTPYKTOPCKUX paboT, He CBSI3aHHBIX C SACPHBIM MATEPHAIIOM, OCYIIECTBISEMBIX
rae-mbo, KOTopble (MHAHCHPYIOTCS, IONYyYWIN KOHKPETHOE pa3pelieHne WIIH
KOHTPOJUPYIOTCS HITH OCYIIECTBIIIIOTCS OT uMeHn CepOunmu;

oTpeieNIeHHYI0 ATEHTCTBOM Ha OCHOBE 0’KHIa€MOT0 TMIOBBIIIEHHS JeHCTBEHHOCTH UITH
3¢ PeKTUBHOCTH U corylacoBaHHYI0 ¢ CepOueii nHdopmannio o Kacaromeics rapaHTHii
9KCIUTyaTallUOHHOW [NESTEIbHOCTH HAa YCTAHOBKAaX M B MeECTaX HAaXOXKICHHUS BHE
YCTaHOBOK, I'/ie OOBIYHO HCIIONIb3YETCS SIEPHBIN MaTepual;

o0lee oOImMcaHue KakKJOoro 3JaHds Ha KaXJ0M IUIOIIafKe, BKJIIOYas €ro
WCIIOJIB30BaHUE, M, €CIIM 3TOTO HEOCTATOYHO — OIHMCAHUE €T0 CONEPKUMOT0. DTO
OIKCAaHUE BKIIFOYAET KapTy TaKOH IUIOMIA/IKH;

ommucaHue MacmrTaba omepamuii A KakIOTO MeCTa HaXOXKICHUS, HMEIOIIEro
OTHOIICHHE K JEITeIbHOCTH, YKa3aHHOU B npuiioxeHuu I k Hacrosmemy [IpoTokony;

MH(POPMAIINIO, YKA3BIBAIOIIYI0 MECTO HAXOXJICHUS, SKCILIYaTal[MOHHOE COCTOSIHUAC U
OIICHOYHBIC TOJOBHIE IPOU3BOJCTBEHHbIE MOIIMHOCTH YPAaHOBBIX PYIHUKOB U
00OTaTHTENHHBIX YCTAaHOBOK M  TOPUEBBIX OOOTAaTHUTEIBHBIX YCTAaHOBOK U
CYIIECTBYIOLIUI TOJJOBOM 00bEM MPOU3BOJCTBA TAKUX PYIHHUKOB U 00OTaTUTENBHBIX
ycranoBok jisi CepOoun B 1ienmom. CepOus MpeaoCTaBisieT MO 3ampocy ATEHTCTBa
JaHHBIE O CYIIECTBYIOIIEM T'OJTOBOM 00BheMe IMPOU3BO/ICTBA OTACIHHOTO PYAHUKA HITH
oboraTuTenbHON ycTaHOBKH. IlpenocraBieHue 3To¥ uHpoOpMaIu He TpeOyer
BEJICHUSI ITOIPOOHOTO yUueTa SJIEPHOTO MaTepHara;

I/IH(i)OpMaI_[I/IIO OTHOCHUTEJIILHO UCXOAHOI'0 MaTCpuaa, KOTOpBIP'I €IIC HC JOCTUT COCTaBa
U YUCTOTHI, KOTOpPBLIC ACIAOT €ro MNPUTOAHLIM [Jid H3TOTOBJICHUSA TOIJIMBA WJIN
HU30TOITHOI'O O6OFaH.I€HI/I$I, BKJIFOYAKOMIIYHO:

a) KOJIMYECTBA, XMMHUYCCKUN COCTaB, HCIOJIb30BAHHE WM IPEIIIOIAracMoe
HCIIONIb30BAaHME TAaKOTO MaTepHaja, HE3aBUCHMMO OT €ro SIEPHOr0 HIH
Heﬂl[epHOFO HCIIOJB30BaHUA, OJIA KaXJ0T'0 MECTa HAaXOXIACHHUA B Cep61/H/1, B
KOTOpPOM TakOW Marepuaj MPHUCYTCTBYET B KOJMYECTBAX, MPEBBIIIAIOIIMX
JIeCATh METPUUYCCKUX TOHH ypaHa H(HMJIH) JBa/IIaTh METPUUECKUX TOHH TOPHS,
a JUIst IPYTUX MECT HAXOKIEHHUS C KOIMYecTBaMH Oojiee OJHON METPUYECKOi
TOHHBI — 0O0mee koiuuecTBo s CepOuM B IIEJIOM, €CJIM 3TO OO0IIee



vii)

Vviii)

KOJIMYECTBO TPEBHIIIAET IECATh METPHUYECKUX TOHH ypaHa WM JBajIaTh
MeTprudeckux TOHH Topud. [IpemocraBnenne sToit nHMDOpMauu He TpedyeT
BEJICHUS ITOAPOOHOTO yueTa SJIEpPHOTO MaTepHara;

b) KOJIM4ECTBA, XUMUYECKUN COCTAB M IYHKT HAa3HAYEHUS Ka)KJIOM 3KCIOPTHOU
nocTtaBky n3 CepOun TaKOro MaTepuana [yl KOHKPETHBIX HESIIEPHBIX eJiel B
KOJIMYECTBAX, PEBBIMIAIONINX:

1) ACCATbL MCTPUUYCCKUX TOHH YypaHa, WIA I TOCJICA0BATCIbHBIX
9KCIIOPTHBIX MMOCTABOK ypaHa U3 CCp6I/II/I B OAHO U TO XK€ rocyaapcTBo,
Kaxxaas M3 KOTOPBIX MEHEC ACCATU METPUYECKHUX TOHH, HO CyMMa
KOTOPBIX INPEBLIIIACT ACCATH MECTPUICCKHUX TOHH B TCUCHUEC I'0Ja,

2) JIBaJllaTh METPUYECKUX TOHH TOPHUS, WU IJIs MOCJIEI0BATEIIbHBIX
9KCIOPTHBIX TOCTAaBOK TOpus 3 CepOuH B OJHO U TO KE TOCYIapPCTBO,
Kakaasi U3 KOTOPBIX MEHEE IBaAllaTH METPUYECKUX TOHH, HO CyMMa
KOTOPBIX MPEBBINIACT IBAAIATH METPUUECKUX TOHH B TEUEHHE T'OJ1a;

C) KOJINYECCTBA, XAMHUYECKUH COCTaB, MECTO HAXOXKIACHHUA B HACTOAIICEC BPEMS U
HCIIOJIb30BAHUE WJIM MPEAIIoJIaracMoc HCII0JIb30BaHUEC KaXxa0i HMHOpTHOﬁ
IIOCTaBKHU B Cep61z110 TaKOTro MaTepuaia Ijid KOHKPETHBIX HCAACPHBIX Leiae B
KOJINYCCTBAX, NPCBLIIAOIIUX!

1) JIECATh METPUYECKWX TOHH YypaHa, WIA Ui MOCIeA0BaTEIbHBIX
WMIIOPTHBIX MOCTaBOK ypaHa B CepOuro, Kaxkaas w3 KOTOPBIX MEHee
JIECATH METPUUYECKUX TOHH, HO CyMMa KOTOPBIX IPEBBIMIACT IECATh
METPUYECKUX TOHH B TCUCHHUE T'0J1a;

2) JIBaAllaTh METPUYECKUX TOHH TOPHS, WU [JIs MOCIEI0BATEIIbHBIX
UMIIOPTHBIX MOCTaBOK Topusi B CepOuio, KaxKaas U3 KOTOPBIX MEHEe
JIBAAUATH METPUYECKUX TOHH, HO CyMMa KOTOPBIX HPEBBIIIAET
JIBaIllaTh METPUUYECKUX TOHH B TEUECHHE r0Ja;

IpH TOM TIOHMMAaHWH, YTO TMIpEJCTaBIieHHe HWH(POpPMAIWKH O TaKOM MaTepuale,
MIPETHA3HAYCHHOM JIJIsI HESIIEPHOTO HCIIONB30BAHUS, ITOCJIE TOTO KaK OH JOCTHUTHET
OKOHYATEIhHOU (hOPMBI CBOCTO HESJICPHOTO UCIIOIL30BaHUS, HE TPEOyeTCs;

a) MHGOPMAIMIO OTHOCUTEIHHO KOJMYECTB, BUIOB HCIIOJB30BAHUS U MECT
HaXOXJIEHUS SIIEPHOTO Marepualia, OCBOOOXKICHHOTO OT TapaHTHHl B
COOTBETCTBHH €O cTathel 37 CornameHns 0 TapaHTHsX;

b) MH(GOPMAIMIO OTHOCHTEIBHO KOJNWYECTB (KOTOpas MOXET HMETh (hopMy
OIICHOK) M BHJOB HCIIOJIb30BaHHUSA B Ka)XKJOM MeCTe HaXOXKICHUS SAEPHOTO
MaTtepHuaia, 0CBOOOKICHHOTO OT rapaHTHIl B COOTBETCTBUU CO cTatheit 36 (b)
CornameHust 0 TapaHTHUSIX, HO ellle He HaXO/SIIEerocsl B OKOHYATeIbHOU (hopme
ISl HESIIEPHOTO UCTIONb30BaHMS, B KOJTMIECTBAX, IIPEBHIMIAIONINX yKa3aHHbIE
B ctathe 37 Cornamienus o rapanTusx. [IpegocraBienue 3Toi nHGOpMAIUN
He TpeOyeT BeJeHHUs TOAPOOHOTO yueTa AepHOTro MaTepHrana,

WHPOPMAIIMIO OTHOCHTEIIFHO MeCTa HaxXOXIEHHsS WIH AajbHeHIeld o0paboTku
OTXOJIOB CpPEIHET0 WM BBICOKOTO YPOBHS aKTHBHOCTH, COAEPIKANINX ILTYyTOHHIA,
BBICOKOOOOTAIEHHBIA ypaH WU ypaH-233, B OTHOIICHWHM KOTOPHIX MPHUMCHCHHE
rapaHTuii ObUIO TpeKpameHo B COOTBETCTBUM co crtarkeil 11 Cormamenus o
rapanTusax. JJIs meiam JAHHOTO TMYHKTa «JanbHeimas oOpaboTka» He BKIIOYAET
MEepPeynaKkoBKy OTXOAOB WM WX JalbHeilllee KOHAWIWOHHPOBAaHWE, HE
MpelyCMaTPHUBAIOIIee Pa3/IeeHUs DIEMEHTOB, ISl XpaHEeHHUS MM 3aXOPOHEHYIS,;



iX) CIICAYIOMYI0 HWH(POPMAIMIO OTHOCHTEIBHO COTJIACOBAaHHOTO OOOpYAOBaHMSA H
HESIIEPHOTO MaTepuaa, IepeurcIeHHbIX B IpuiIoxeHuu I1:

a) M0 KaXJOW SKCIOpTHOW mocTaBke m3 CepOmm Takoro oO0OpYAOBaHHS W
MaTtepuaia: HMICHTU(HUKAIWS, KOJUYECTBO, MECTO MPEIIoJaraéMoro
WCIIOJh30BaHMSI B TOCYAAPCTBE-IIONyYaTeIe U 1aTa UK B COOTBETCTBYOIIUX
Clydasix OXHaeMas 1aTa SKCIOPTHON MOCTABKY;

b) M0 KOHKPETHOMY 3ampocy ATreHTCTBa, monaTBepkiaeHue CepOueil Kak
UMIOPTUPYIOIUM  TOCYAapcTBOM  HMH(GOpMauuu,  MNPEIOCTABICHHON
ATEHTCTBY JApYyTUM TOCYJAapcTBOM B OTHOIIEHHH JKCIIOpPTa TaKoro
obopyznoBanus U MaTepuana B CepOuto;

X) o0mye TUTaHbl Ha TPEACTOSANINN NEeCATUICTHUN IMEepHoJ, MMEIONINE OTHOIICHHE K
Pa3BUTHIO SACPHOTO TOIUIMBHOTO LKKIA (BKIIOYAs TJIAHUPYEMBIE OTHOCSIIHMECS K
SIIEPHOMY  TOIUIMBHOMY LMKy  HAy4YHO-HCCIEAOBATEIbCKME U OIBITHO-
KOHCTPYKTOPCKHE  paboOThI), KOIJIa OHH YTBEPXKACHBI COOTBETCTBYIOIIUMHU
KOMIICTCHTHBIMU OpraHnaMu B CepOuuy;

CepOusi mpuiaraer Bce pasyMHBIE YCWIHSA, C TeM YTOOBI TPEIOCTaBUTh ATEHTCTBY
CJISYIOIY 0 HH(DOPMAITHIO:

1) o01iee onrcaHue u MHGpOPMAIHIO, YKA3bIBAIOUIYIO MECTO MPOBEACHUS OTHOCSIINXCS K
SOCpPHOMY  TOIUIMBHOMY LHMKJIYy  HAyYHO-HCCIICOBATEIbCKUX W OMBITHO-
KOHCTPYKTOPCKHX Pa0OT, HE CBSI3aHHBIX C SAEPHBIM MATEPUAJIOM, KOTOPbIE KOHKPETHO
OTHOCATCS K 000TaIlCHHUIO, TepepaboTKe SAePHOrO TOIUINBA W K 00paboTKe 0TX0/10B
CpPEIHEr0 WM BBICOKOTO YpOBHS aKTHUBHOCTH, COJEpKAIMX  IUIYyTOHWH,
BBICOKOOOOTAIICHHBIN ypaH WK ypaH-233, ocyliecTBIsieMbIX rae-m1uoo B CepOun, HO
KOTOpble HE (DMHAHCUPYIOTCSA, HE MOIYYWIM KOHKDETHOIO Da3peliCHHs WIN He
KoHTpoupyloTcst Cepbueit wim He ocyuiecTBistoress o umenn Cepbuu. [ng uenn
JaHHOTO MYHKTAa «00padoTKa) OTXOJO0B CPEJHErO WM BHICOKOI'O YPOBHS aKTHBHOCTU
HE BKIIOYaeT MEpPEYNaKkoBKYy OTXOAOB WJIM HMX KOHIULIHMOHUWPOBaHHE, HE
IpeycMaTpUBarollee pa3eleHUs 3JIEMEHTOB, Ul XpaHEHUs UM 3aXOpOHEHUS;

i1) olImee omucaHWe MEATCILHOCTH MW CBEICHHA O JIMIC WIM OpraHW3allHd,
OCYIICCTBISIONIMX TaKyH JEATEIIbHOCTh B ONPEICICHHBIX ATEHTCTBOM MECTax
HAXOXKJICHHS 3a MpeNesiaMH TUIOIAAKH, KOTOPbIE, TI0 MHEHHIO ATEHTCTBA, MOTIIH Obl
(YHKIIMOHANBEHO OBITh  CBA3aHBl C  JIGSITENBHOCTBIO HAa JTOW  IUIOIIAJIKE.
[IpenocrapneHue Takoi HHPOPMAIUU SIBJISETCSA MPEAMETOM KOHKPETHOTO 3ampoca
ArenrtcrBa. OHa IPEOCTABISIETCS B KOHCYJIBTAUU C ATEHTCTBOM H CBOCBPEMEHHO;

mo 3ampocy ArentctBa CepOus JaeT yTOYHCHHMS WIIM pa3bsCHEHHs JI000¥ WHGpoOpMaIvH,
MPEIOCTAaBICHHOMN B COOTBETCTBUH C HACTOSIIIECH CTAThel, B TOW CTENIEHH, B KOTOPOI OHA IMEeT
OTHOIIIEHUE K IIeTTN TapaHTHH.

Cratba 3

CepOust mpenoctapisieT ATEHTCTBY B TeueHue 180 qHEl mociie BCTYIUICHHS B CUITY HACTOSIIIETO
[IpoTokona nHpOpMaIHIO, 0 KOTOPO# roBoputcs B ctatbe 2.a.(i), (iii), (iv), (v), (vi) (a), (vii)
u (X) u B cTaTthe 2.b.(1).

CepOus npenocTaBiisieT ATeHTCTBY 110 15 Mast Kakmoro rojga oOHOBJICHHYIO WH(OPMAITHIO, O
KOTOpPOH TOBOPUTCA B IIyHKTE a. BBIILE, 3a IEPHUOJ, OXBATHIBAOIIMHA IPEAIIECTBYOMUI
KajeHaapHblii ron. Ecnu panee mpenocrtaBieHHas MHQOpManus ocranach 0e3 M3MEHEHUH,
CepOus yBenomisieT 00 3TOM.

CepOus npeocTaBiser ATeHTCTBY 10 15 Mas KaxJ0ro roja HHGOPMAIIKIO, ONPEICICHHYIO B
ctarbe 2.a.(vi) (b) u (¢), 32 Mepro, 0XBaTHIBAIOIINH MPEAMIECTBYIOMUN KaIeHIAPHBINA TO/.



Cep0Oust  ©XKEKBapTANBHO TPEAOCTABISICT ATCHTCTBY WHGOPMAIUIO, OINPEICICHHYIO B
craThe 2.a.(ix) (a). OTa nHDOPMAITHI TPEIOCTABIIACTCS B TCUCHUE IECTHICCATH THEH mocie
OKOHYaHHMS KaKI0r0 KBapTasa.

CepOust mpenocTaBisgeTr AreHTCTBY HH(OpMAIMIO, ONpPEICICHHYI0 B cTarhe 2.a.(viii), 3a
180 mHe# m0 OCYIIECTBICHUS JaNbHEWIIe o0paboTku, u A0 15 Mas Kaxmoro rojaa
HHPOpPMAIMI0 00 W3MCHEHHAX MECT HAXOXKICHUS 32 TEPHOMA, OXBATHIBAIOIHHA
MPEIECTBYIOMINI KaJleH1apHbIN TO/I.

Cep0Ousi 1 AreHTCTBO OTOBAPUBAIOTCS O BPEMEHH M YacTOTE MPEI0CTaBleHus HH(POpMAInH,
OTIpeIIeICHHON B cTaThe 2.a.(ii).

CepbOust mpenocraBisieT ATEHTCTBY HH(OpPMAIIHIO, ONpeeiieHHyo B crarbe 2.a.(ix) (b), B
TEUYCHHE IICCTUACCATH JHEH MOCIIe MOCTYIUICHHUS 3apoca OT ATCHTCTBA.

JONOJHUTEJILHBIN JOCTYI

Cratpda 4

HI/I)KGCJ'ICI[yIOIJ_Iee MPUMCHSCTCA B CBA3UM C OCYHICCTBJIICHUCM JOIMOJHUTCILHOIO AOCTYyIIa B

COOTBETCTBHUU CO CTaTheH S5 HaCTOAMICTO HpOTOKOJ’IaZ

a.

ATEHTCTBO HE CTaBUT eI MEXaHUCTUYCCKU UIIU CUCTEMATHUYCCKU IIPOBEPATH HHq)OpMaL[H}O,
) KOTOpOﬁ TOBOPUTCA B CTATHC 2, OJTHAKO ATEHTCTBO UMEET AOCTYII K:

1) T000MYy MECTy HaXOXKIIEHHUsS, O KOTOPOM TOBOPHUTCS B cTaThe 5.a.(i) wim (ii), Ha
BBIOODOYHOW OCHOBE C IIeTbI0 OOECICYCeHUS] YBEPEHHOCTH B OTCYTCTBHU
HE3asBJICHHBIX SICPHOTO MaTepuasa U ACITCIbHOCTH;

ii) T000MY MECTY HaXOXICHHS, O KOTOPOM TOBOPHUTCS B CTAaThe S5.b. WM C., B IEISIX
pElIeHUs BOIPOCa, CBA3aHHOTO C MPABWJIBLHOCTHIO M IOJHOTOW HH(OPMAIINH,
MPEOCTABJICHHON B COOTBETCTBHHM CO CTaThed 2 WM B UENSIX yCTPaHCHHS
HECOOTBETCTBUSI, CBI3aHHOTO C 3TOH MHPOPMAIIHEH;

i) T000MY MECTy HaXOXKJIeHHsI, 0 KOTOPOM TOBOPHUTCS B cTaThe 5.a.(iii) B TOU cTeeHH,
B KOTOPOM 3TO HEOOXOAMMO ATEHTCTBY U TTOATBEPKACHIS TS TENIeH TapaHTHit
3asiBieHust CepOun O craryce YCTAHOBKH WIIM MECTa HaXOKACHUS BHE YCTAaHOBOK,
rae paHee OOBIYHO HCIIONB30BAJICS SACPHBIM Marepuai, Kak CHATBIX C
9KCILTyaTalyy;

i) 3a HCKITIOYCHHUEM CITyJaeB, yKa3aHHBIX B MyHKTE (i1) HMKe, ATEHTCTBO HAIPaBIsET
Cep0Oun peBapuTeIIbHOE YBEIOMIICHHE O JOCTYIIE TI0 KpaiiHei Mepe 3a 24 Jaca;

i) B OTHOIIIEHUH JIOCTYyTIA K II0OOMY MECTY Ha ILIOMa/IKe, KOTOPBIN 3aIpaliiBacTcs B
COUYETAaHWH C TIOCEIEHUSAMH U TMPOBEPKH WHMOPMAIMH O KOHCTPYKIUU WU C
MHCTICKIUSMH JJIS1 CHICHHANBHBIX LeJIed WiIM OOBIYHBIMUA MHCHEKIHMSAMH Ha 3TOU
TUTOMIA]IKE, CPOK MPEABAPUTEINHFHOTO YBEIOMIICHHS, €CITH ATEHTCTBO 00paInaeTcs ¢
3ampocoM 00 3TOM, COCTaBIsieT, 1O KpalHedl wMepe, 1OBa dYaca, OJHAaKO B
UCKJIIOYUTENBHBIX 00CTOSATENLCTBAX, MOXKET COCTABUTH MEHEE JBYX YaCOB;

MPEABAPUTEIIBHOC YBECIOMIICHUEC HAIPABIIACTCA B IMHCBMCHHOM BHUIAC MU B HEM KOHKPETHO
YKa3bIBaOTCA MPUYUHBI JOCTYyIIAa U ACATCIBHOCTb, KOTOpAasd JOJIKHA OBITH OCYLICCTBJICHA BO
BPEMs TAKOI'o JOCTYyIIA,

B CITy4dae BOIIPOCA WU HECOOTBETCTBUSL ATEHTCTBO NpenoctaBiseT CepOun BO3MOXKHOCTD J1aTh
pa3biCHEHHE W CIOCOOCTBOBATh PEIISHHIO ATOTO BOMNpPOCA WM YCTPAHEHHIO 3TOTO
HECOOTBETCTBUA. Takas BO3MOXXHOCTh OyNET MPemOCTaBIATHCS IO HAMpaBJICHHS 3ampoca o



JIOCTYTIE, €CJIM TOJNBKO ATEHTCTBO HE COYTET, YTO 3aJePKKa B MPEJOCTABICHUU JOCTYIIA,
BO3MOXHO, HaHECEeT yIepO eld, ¢ KOTOPOW 3arpaniuBaeTcsi 3TOT TOCTYI. B moboM cityuae
ATEHTCTBO HE JIe/TaeT KaKUX-T100 BBHIBOJOB B OTHOIIECHUH BOIMPOCA MIIH HECOOTBETCTBHUS JI0
Tex nop, noka Cepbun He OyeT MperocTaBICHa TaKkas BO3MOXKHOCTD;

Ecnu ¢ CCp6I/ICI\/'I HE NJOCTUTHYTO HHOM JAOTOBOPCHHOCTU, AOCTYII OCYIIECTBIACTCSA TOJBKO B
TEUEHHE OOBIYHOTO pa6oqero JIHA

CepOust MMeeT MpaBO Ha COIPOBOXKIEHUE HMHCICKTOPOB ATEHTCTBA BO BpEMs JOCTYIIa
npenctapurensimMu  CepOun MpW  yCIOBHHM, YTO JTO HE 3aJEpKUBACT BBITOIHEHHE
WHCTIEKTOPaMH CBOUX (DYHKIIMI WIIH WHBIM 00pa30M He MPETSITCTBYET STOMY.

Cratps 5
Cep6Oust mpeaocTaBsieT AreHTCTBY JOCTYI K:
1) JO0OMY MECTY Ha TUIOINAKE;

i) moboMy MecTy HaxoxnaeHus, ompeneneHHoMy CepOueil B COOTBETCTBHH €O
crarbei 2.a.(v)—(viii);

iii) 0001 CHATOW € JKCIUTyaTalliM YCTaHOBKE WJIM CHATOMY C JKCIUTyaTalH MECTY
HaXO0>KACHUS BHE YCTAHOBOK, TI€ paHee 0OBIYHO HCIIOIBb30BAJICA SACPHBIN MaTepHa;

mr000My MeCTy HaxoXAeHHs, omnpeaeneHHoMy CepOuell B COOTBETCTBHM cO cTaThei 2.a.(1),
ctarbet 2.a.(iv), crarbeit 2.a.(ix) (b) wim crarbeit 2.b., MIOMUMO Te€X, 0 KOTOPBIX TOBOPUTCS B
MyHKTe a.(1) BbIlIe, IPH YCIOBUH, YTO, eciu CepOusi He MMeeT BO3MOXKHOCTH TPEOCTaBUTh
takoii goctyn, CepOusi mnpumaraeT Bce pa3yMHBIE YCWIHSA Ui He3aMeIJTUTEIHHOTO
YAOBIETBOPEHUS TpeOOBaHNH ATEHTCTBA C IOMOIIBIO HHBIX CPENICTB;

M000MY MECTY HaX0XKJCHHUS, OTIPeNIeIECHHOMY ATEHTCTBOM, TIOMUMO T€X MECT HaX0XKICHUS, O
KOTOPBIX TOBOPUTCS B MyHKTax a. U b. BhIIIE, B LEMAX 0TOOpa Mpod OKpysKarolied cpensl B
KOHKPETHOM MECT€ HaXOKAEHHUs IpHU ycIoBUH, uTO, ecnu CepOus HE MMEEeT BO3MOKHOCTH
npeaocTaBuTh Takod goctym, CepOust mnpwiaraer Bce pasyMHBIE yCHIHS Ui
HE3aMeUINTENILHOIO  yIOBJICTBOPEHUsI TpeOOBaHMH ATEHTCTBa B TNPHIEKAIIUX MecTax
HaXO0>KAEHUS UM C TIOMOILBIO HHBIX CPEJICTB.

Cratpda 6

HpI/I OCYHICCTBJICHUU CTAaTbH 5 ATrEHTCTBO MOXET BBIIOJHSITH ciacayromue BUABI

ACATCIBbHOCTH:

a.

B OTHOIICHUH JOCTYIIa B COOTBETCTBHU CO CTaThe 5.a.(1) uim (iii): BU3yanbHOE HAOIIOICHUE,
0TOOp TIPOO OKPYKAFOIIEH CPEeIbl; UCTIOIB30BAHUE YCTPONCTB IJIsT OOHAPYIKEHHUS M H3MEPECHHSI
paaualy; OnevaThblBAaHUE M MIPUMEHEHHUE JIPYTUX UACHTU(UIUPYIONIMX M YKA3bIBAIOIIUX Ha
BMEIIATEIbCTBO YCTPOUCTB, ONPECIeHHBIX B JIOMOTHUTEIBHBIX MMOJIOKCHUAX; U IPUMCHEHUE
JPYTUX OOBEKTUBHBIX MEP, TEXHUYECKAs OCYNECTBUMOCTh KOTOPBIX ObLIa MOATBEPXKACHA U
WCTIONIb30BaHUE KOTOPBIX ObIIO cornmacoBaHo CoBeToM ympaBisoomux (B JalbHEHIIEM
nMeHyeMbIM «COBETOMY) U MOCIIe KOHCYIbTaui Mexy AreHTcTBoM U CepOuei;

B OTHOILIEHUH JIOCTYIIa B COOTBETCTBHHY CO CTaThel 5.a.(ii): BU3yalibHOE HAOIIOICHNUE; MTOACUCT
YYETHBIX CIIMHUI[ SIICPHOTO MaTepualia; Hepas3pylaloliue W3MepeHus U oTOop mpoo;
WCTOJIb30BaHUE YCTPOUCTB ISl OOHAPYKCHUS M M3MEPCHHUS paauallii; U3yueHHEe YUETHBIX
JIOKYMEHTOB, KacaroIIUXCsS KOJUYECTBA, MPOUCXOKICHHS U Pa3MEICHUS MaTepuana; oToop
Mpo0 OKpYXKAIOIIEH Cpelpl; W NPUMEHEHHE JPYyTUX OOBCKTHUBHBIX MeEp, TEXHUYECKas
OCYIIIECTBUMOCTh KOTOPBIX OblIa TOATBEPXKICHA U HCIOJb30BAHHE KOTOPBIX OBLIO
coriacoBaHo COBETOM U TOCTIe KOHCYIbTaIil Mexay ArearctBoM u CepOueii;



c. B OTHOILECHHUHU JOCTYIIa B COOTBETCTBHH CO CTAaTheH 5.b.: BU3yanbHOE HAbI0AEHUE; 0TOOP MPOo
OKPY’KaroIeH cpelibl; UCII0NIb30BaHUE YCTPOICTB I 0OHAPYKCHHUSA U U3MEPEHHsI pajnualuu;
M3y4eHHE KaCaOUINXCs TapaHTHH MTPOU3BOACTBEHHBIX U OTIPY30UHBIX YUETHBIX JOKYMEHTOB;
U IPUMEHEHHE IPYyTuX OOBEKTHBHBIX MEp, TEXHHYECKass OCYIIECTBUMOCTh KOTOPBIX Oblia
MOJTBEP)KICHA U HCIIOJIb30BaHNUE KOTOPBIX ObLIO corsnacoBaHo COBETOM M MOCIEAYHOIIUX
KOHCYJIbTalui Mex a1y AreHTcTBoM U CepOueit;

d. B OTHOIIIGHUH JTOCTYIIA B COOTBETCTBHH CO CTaThel 5.C.: 0TOOP IPOO OKPYXKAIOMIEH Cpebl U B
cllydae, €Clid Pe3yJibTaThl HE TO3BOJISIFOT PEIIUTh BOMPOC WIIM YCTPAHUTh HECOOTBETCTBUE B
MECTE€ HAXOXJCHHUS, OIpPEJCICHHOM ATCHTCTBOM B COOTBETCTBHM CO CTaTheil 5.c.,
WCTIOJNIb30BaHHE B 3TOM MECTE HAXOXKICHHUS BHU3YalbHOTO HAONIONICHHS, YCTPOWCTB JUIS
OoOHaApYKEHUS U M3MEPEHUs pajMalliid U MPUMEHEHHUE 10 coryiacoBanuio Mexay CepOueit u
ATEHTCTBOM JIPYTHX OOBEKTHBHBIX MEP.

Cratpsa 7

a. ITo mpocrbe Cepbun ArentctBo U CepOus ITOTOBapMBAIOTCSA B OTHOLIEHUU PETYJIHPYEMOTO
JOCTyHna B paMKax Hacrosimero IIpoTokona ¢ Ieipl0 MPeNoTBPALICHUS PACKPBITHA
YYBCTBUTEIBHOW C TOYKH 3PEHUS SACPHOTO PACIPOCTpaHEHHsS WH(GOPMALNU, BBITOTHCHUS
TpeOoBaHMA 0€30MMaCHOCTH WIH (PU3UICCKOHN 3aIlUTHl WM C IICBI0 OOSCIICYCHMSI 3aIUThI
HaXOJSIIEHCS B YaCTHOH COOCTBEHHOCTH MJIM KOMMEPUYECKH UYBCTBUTCIILHOW MH(OPMAIUH.
Takue TOrOBOPEHHOCTH HE MPEMATCTBYIOT ATEHTCTBY OCYIIECTBIISATh ACATEILHOCTh, KOTOpAs
SBIISIETCS. HEOOXOJMMOW Uit oOecrievyeHus] yOeqUTENbHOW YBEPEHHOCTH B OTCYTCTBUH
HE3asBJICHHBIX SIEPHOTO MaTepualla H JeSTeTbHOCTH B COOTBETCTBYIOIIEM MECTE
HaXO0>KACHU, BKIIOYas pelIeHune JJI000ro BOMpoca, OTHOCALIETOCS K MPAaBUIIBHOCTH M TIOJHOTE
HHPOPMAIMH, O KOTOPOW TOBOPUTCA B CTaThe 2, WM YCTPAaHCHHE HECOOTBETCTBUSI,
OTHOCSIIIErocsl K 3TOH HHPOPMAIIUH.

b. CepOust MOXXET TIpH TIPEIOCTABICHUH HWH(POpPMAIMU, O KOTOPOH TOBOPHTCS B CTaThe 2,
I/IH(l)OpMI/IpOBaTL ATeHTCTBO 0 MecCTax Ha IIomaake Uikl B MECTE HAXOXICHHUA, HA KOTOPBIX
MOXKET IPUMEHSTHCS PETYJINPYEMBbIN JOCTYII.

c. Jlo BCTymIeHUs B CHITY JIFOOBIX HEOOXOIUMBIX J[omOTHUTENBHBIX TIoNokeHni CepOurs MOXKET
MpUOETHYTh K PETYJIMPOBAHUIO JOCTYIA B COOTBETCTBUU C MOJIOKCHUSMU ITYHKTA a. BHIIIIE.

Cratpga 8

Hwuurto B Hactosimem [IpoTokone He mpensitcTByeT CepOun MpeocTaBisTh ATEHTCTBY JIOCTYII
K MECTaM HaXOKACHUS B JOMOJHEHHE K TEM, O KOTOPBIX TOBOPUTCS B CTaThsX 5 U 9, MM IPOCUTH
ATEHTCTBO O POBEACHHUH ACATEIBHOCTH MO MPOBEPKE B KOHKPETHOM MECTE HAaXOKACHHS. ATCHTCTBO
He3aMeUTNTEIHHO MPUIIAraeT BCe pa3yMHBIE YCHUIINS [UIS OCYIIECTBICHHS AEHCTBUI B COOTBETCTBHH C
TaKo# MpOChOOH.

Cratbs 9

Cepbust mpenocTaBisgeT ATEHTCTBY JOCTYH K MeCTaM HaXOXKIEHHS, OIpeIeTeHHBIM
ATreHTCTBOM Jjis1 0TOOpa mpod OKpy’Karollel cpeabl Ha OOMIMPHON TEPPUTOPHUHU, MPU YCIOBUH, UTO
ecnmu CepOusi He MMeeT BO3MOXKHOCTH TPENOCTaBUTh Takod nxoctym, To CepOus mpumaraeT Bce
pasyMHbBlE YCHIUS [UIS YJIOBIIETBOpEHHS TpeOoBaHWN ATEHTCTBA B aJbTEPHATHBHBIX MeECTax
HaxX0XJIeHUs. AT€HTCTBO HE 3alpalliBaeT Takoi JOCTYI J0 TeX Mop, MoKa 0TOOp Mpob OKpy KarowIei
cpeabl Ha OOIIMPHOW TEPPUTOPHHU U TIPOLELypHBIE MEPHI TSI €ro IpoBeAeHus He 0100peHsl CoBeToM
Y He TIPOBEICHBI KOHCYIBTAINN Mex 1y AreHTcTBoM 1 CepOueii.



Cratbsa 10
ArentcTBo nHGOpMUpyeT CepOuio o:

a. JeSTEeIHHOCTH, OCYIIECTBICHHOH B pamKax Hactosiiero [IpoTokoia, BKitodas AesITENbHOCTD B
OTHOIIIEHUH JTFOOBIX BOITPOCOB WJIH HECOOTBETCTBUI, KOTOPBIE ATEHTCTBO AOBEJO JI0 CBEACHUS
CepOun, B Tpeerax MISCTHUACCATH THEH IIOCIE€ OCYIIECTBICHUS ATEHTCTBOM 3TOM
TESITEHHOCTH;

b. pe3ysbTaTax JesITeIbHOCTH B OTHOIICHUH JIFOOBIX BOIPOCOB WIIM HECOOTBETCTBUM, KOTOPHIC
AreHtcTBO J0Beno 10 cBeAeHus CepOuu, O BO3MOXHOCTH CKOpee, HO B JIOOOM ciydae B
TeYeHHEe TPUAIATH JHEH TOCTe MOTydeHUs] ATEHTCTBOM ITHX PE3yJIbTaTOB;

C. BbIBOJAX, KOTOpPBIEC OHO CACJIAJIO B PC3YyJIbTAaTC CBOCHM OCATEIBHOCTH B COOTBETCTBHH C
HaCTOAIIUM HpOTOKOJIOM. Takue BBIBOABI TPEAOCTABIIAIOTCA CKCTOAHO.

HA3ZHAYEHUME UHCIIEKTOPOB ATEHTCTBA

Cratpa 11

a. 1) I'enepanpablii aupektop yBemomisieT CepOuio o0 yTBepkmeHnn CoOBETOM JIFOOOTO
JOJDKHOCTHOTO JIMIa AT€HTCTBA B KauecTBe MHCIIEKTopa 1o rapanTtuaM. Ecimu CepOust
He u3BemaeT ['eHepanbHOro AUPEKTOpa O CBOEM OTKIOHEHHH TaKOTro JOJHKHOCTHOTO
nuna Kak uHcnekropa aias CepOum B TeueHHME TPEX MECSILEB IOCIE IIOJIyYCHHS
yBenoMiieHUs 00 yTBepkaeHur COBETOM, MHCIEKTOP, O KOTOPOM TakUM 00pa3zoM
yBenomiena Cepbus, cunutaeTcst Ha3HaueHHBIM B CepOmio;

i) I'eHepanbHBIN AUPEKTOP, NEHCTBYS B OTBET Ha Mpock0y CepOuu Miu 1Mo coOCTBEHHOM
WHHULWATHBE, He3aMmeuTenbHo uHpopMupyer CepOuio 00 OT3bIBE Ha3HAYCHUS
71000r0 JOKHOCTHOTO JIMLA B KayecTBe HHCHeKTopa amst CepOumn.

b. YBengoMieHne, 0 KOTOPOM TOBOPUTCS B MyHKTE a. BBIIIE, CUATAETC MOy4eHHbIM CepOueit
Yepe3 ceMb IHEH TOcie JaThl HalpaBlIeHUS ATEHTCTBOM Takoro yBeaomuieHus CepOuwu
3aKa3HON KOPPECTIOHACHIIUEHN.

BU3bI

Cratbs 12

CepOust B TeUEHUE OJHOTO MECAIa ITOCIE IMOJyYeHHUs 3arpoca 00 3TOM, MPEIOCTABISET
YKa3aHHOMY B TAaKOM 3alpoce HA3HAYCHHOMY WHCIEKTOPY COOTBETCTBYIONIYIO MHOTOKPATHYIO
BBE3IHYIO/BRIC3AHYIO H(WIN) TPAH3UTHYIO BU3BI, KOTOPBIE TPEOYIOTCS TSl 00eCIIeueHUsT HHCTICKTOPY
BO3MOXKHOCTH Bhe3/la U NpeObiBaHus Ha TeppuTopuu CepOuM B 1ENSX BRINOIHEHHS ero(ee) QyHKITHIA.
JlroOble 3ampolllcHHbIC BH3bI JCHCTBUTENBLHBI B TCUCHHE HE MEHEE OJHOrO0 roja M B Ciydae
HEO0OXOIMMOCTH BO30OHOBIISIOTCS B TEUEHUE TIEpHOa Ha3HAUCHHS HHCTIEKTOpa B CepOuto.

JOINIOJIHUTEJIBHBIE ITOJIOKEHUSA

Cratbs 13

a. B Tex cayuasx, korna Cepbust miim ATEHTCTBO yKa3bIBalOT Ha HEOOXOAUMOCTD OIPEAEIUTh B
JIONOTHUTENBHBIX MOJO0KEHUIX, KAaKUM 00pa3oM clieyeT NPUMEHATh MEpHhl, H3JI0KCHHBIE B
HactosieM llporokone, CepOusi M ATEHTCTBO COIJIACOBBIBAIOT Takue JlOMOIHUTENIbHBIC
MOJIOXKEHUSI B TEUCHHE AEBSHOCTA JHEH Iociie BCTYIUICHHS B cuily Hactosmero Ilporokomna



WJIH, B T€X CIydasx, KOTJa yKa3aHHue Ha HEOOXOIUMOCTh TakuX J{OMOTHUTEIHHBIX MOJIOKEHUH
JaeTCs TOCie BCTYIUICHHSI B CHITy HacTosmero IIpoTokoiia, — B TeUYCHHE IACBSIHOCTA THEH
MIOCJIC JaThI TAKOTO yKA3aHWSI.

Jlo BcTyIuieHHsI B CHIIy JIOOBIX HEOOXOAWMBIX JIOTIONHUTEIBHBIX IOJOXKEHUN ATEHTCTBO
HMEET NPABO NPUMEHATH MEPHI, U3JIOKEHHBIE B HacToAweM [Iporokorne.

CUCTEMBI CBA3U

Cratbs 14

Cepbust nmaer paspemieHHe ATrEHTCTBY CBOOOJHO HCIOJIB30BaTh UL CIIYy>KEOHBIX Ieer
CHCTEMBI CBSI3U MEXKAY HHCTIeKTopaMu AreHTcTBa B Cepbun u LIeHTpanbHBIMU yUpeK ACHUSIMH
ArenrctBa u(uiu) PernmonHanbHeIMH OIOpO, BKJIIOYas Mepegady B HEABTOHOMHOM HIIH
AaBTOHOMHOM peXuMe HH(OpManuu, MOCTyNaromeil OT YCTPOHCTB, YCTaHOBJICHHBIX
ATEHTCTBOM B IEIAX COXpaHEHHS H(WIM) HAONIOACHWS, WIIH W3MEPCHHS, M 00ecrednBaeT
3alIUTY TaKOH CBSI3U. ATEHTCTBO Mociie KOHCYIbTanuii ¢ Cepbuell mMeeT MpaBo UCIOIb30BaTh
yCTaHOBJICHHBIE Ha MEXIyHAPOAHOM YPOBHE CUCTEMBI IPSIMOH CBSI3H, BKJIIOYas CITy THUKOBEIE
CHCTEMBI U IpyTue BUABI JalbHEH cBs3H, HE ucnoib3yemsble B Cepbun. Ilo npocsbe Cepbun
Wi ATEHTCTBAa NOAPOOHOCTH, KACAIOLIMECS OCYINECTBJICHMS 3TOrO IIyHKTAa B OTHOILEHHUH
nepefayd B HEABTOHOMHOM WJIM aBTOHOMHOM peXHMe HH(QOpMAIMH, MOCTYMAIOMmEHd OT
YCTaHOBJICHHBIX ATEHTCTBOM YCTPOMCTB COXpaHEHHs H(WIM) HaOJIIOJCHUS WIH W3MEPEHUs,
onpenessitoTcs B JIONONMHUTEIbHBIX TONI0KEHHSX.

[Ipu ycTanoBiieHNH CBSI3U M Niepeaue HH(OpMAaIMH, KaK 3TO IPELyCMaTPUBAETCS B IyHKTE a.
BBIIIIE, HAIJIEKAIIUM O0O0pa3oM YUYHUTHIBAETCS HEOOXOAMMOCTh OOECIIEYECHUS 3allUThI
HaXOJISIIEHCS] B YaCTHOM COOCTBEHHOCTH WIJIM KOMMEPUYECKH UyBCTBUTEIBHON WH(pOpMAIMH
WM TOM HHPOPMALUK O KOHCTPYKLHUH, KOTOpyro CepOusi cuutaeT 0co00 YyBCTBUTEIHHOM.

3AIIUTA KOHOUAEHIUAJIBHON HHOOPMA LI

Cratpg 15

ATEHTCTBO TOMICPKUBACT CTPOTHH pexuM obecnieueHns] S(HPEKTUBHON 3aIlHUTHl  OT
PAaCKpBITUSA KOMMEPUYCCKUX, TEXHOJIOTUYCCKUX W TPOMBINUICHHBIX CEKPETOB U prrOﬁ
KOH(QUACHIMAIBHON WH(GOPMAIK, KOTOpas CTAHOBUTCS €My HW3BECTHOW, BKJIIOYAs TaKYIO
WH(POpPMAINIO, KOTOpas CTAHOBUTCS W3BECTHOH ATEHTCTBY B XOJA€ OCYIICCTBICHHUS
Hacrosmiero [Tporokorna.

PG)KI/IM, O KOTOPOM TOBOPHUTCA B ITYHKTC a. BBIIIC, BKIHOYACT, B YAaCTHOCTH, IIOJIOXKCHUA,
OTHOCAIIHUECA K:

1) o0ImKM TPUHIUAIIAM H CBSA3aHHBIM C HHUMH MepaM [0 OOpalleHuio ¢
KOH(UACHIINATBHON HHpOpMaLIneH;

i1) YCIOBHSIM HallMa TIepCOHANA, KacaloOmUMCS  3aIllUTHl  KOH(HICHIIMATHLHOMN
nH(pOpMaIHH;

iii) MpOIeAYpaM B CIIydae HapyIIEHUH WIIN SKOOBI IMEBITUX MECTO CIIy4aeB HAPYIICHUSI
KOH(HICHITNATLHOCTH.

PexxrM, 0 KOTOpPOM TOBOPUTCS B TIYHKTE a. BBIIIC, YTBEPXKIACTCA M TMEPHOAUICCKH
paccmatpuBaeTcst CoBeToM.



IMPUJIOKEHUA

Cratbsa 16

[Ipunoxenuss k HacrosmeMmy [IpOTOKOIY SBISIFOTCS €ro HEOThEMJIEMON dacThio. 3a
HCKJIFOYEHHUEM LIeJIel BHECEHUs IONPABOK B IPWIOKEHMs, TepMuH «IIpoTokom», Kak OH
YHOTpPEOJIIETCS B HACTOSIIEM JOKYMEHTE, O3Ha4aeT [[pOTOKOI U MPUIIOKEHUS, BMECTE B3STHIC.

B nepedeHps BUAOB AEATENBLHOCTH, YKa3aHHBIX B IPHJIOKEHUH |, 1 mepeueHb 000py10BaHUs U
MaTepuana, yKa3aHHbIX B mnpuioxeHud II, CoBeToM MOTyT BHOCHUTHCS TIONPABKH IO
pexoMeHnanuu cozganHoi CoBeToM paboyeid rpyMIibl AKCIIEPTOB OTKPHITOTO cocTasa. JIrobas
Takas IMOIpaBKa BCTYMAET B CHIIY Yepe3 YeThIpe Mecsa rnocie ee npuHaTHs CoBETOM.

BCTYIIUVIEHHUE B CTY

Cratbsa 17

Hacrosmmii [IpoTokon BCTymaeT B CWIy B JIeHb, Korma ATeHTCTBO Tomyuut oT CepOuu
MUCBbMEHHOC YBCAOMJIICHUEC O TOM, UYTO 3aKOHOIAATCJILHBIC I/I/I/IJII/I KOHCTUTYLIMOHHBIC
TpeboBanus CepOrn, HEOOXOAUMBIC JUIS BCTYIUICHHS B CUITY, BHITIOJTHCHBI.

Cep0Oust MOKET B JTF000€ BpEMs 10 TOTO, KaK HACTOAIINH [IpOTOKOJ BCTYIHT B CUITY, 3aSBUTh,
gto CepOus OymeT MpUMEHATh HacTOSAIHH [1poTOKOII Ha BpeMEHHOM OCHOBE.

FeHepaﬂBHLIfI AUPEKTOPp HE3aMCAJIUTCIBHO I/IH(bOpMI/IpyeT BCC€ TOCydapCTBa — YJICHBI
ATEHTCTBA 0 TF0OOM 3asIBIICHUH O MMPUMCHCHUHN HACTOALICTO HpOTOKOHa Ha BpeMeHHOfI OCHOBC
M O €ro BCTYIVICHUHU B CHUITY.

OIIPEJAEJIEHUSA

Cratbs 18
Hns ueneit nacrosiuero Iporokomna:

OTHOCSIINMECS K SACPHOMY TOIUIMBHOMY LHUKJIY HAYYHO-HCCIICIOBATECIbCKAE M OIBITHO-
KOHCTPYKTOPCKHE PAaOOThI 03HAYAIOT AEATEIBHOCTD, KOTOpasi KOHKPETHO OTHOCHUTCS K JIFOOOMY
acHeKTy pa3paboTKH Mpolecca WM CUCTEMBI JIF00OT0 U3 CIIEAYIOIIEro:

- KOHBEPCHH SIICPHOTO MaTepuara,
- oboramieHus sJIepHOro MaTeprana,
- M3TOTOBJICHUS SIIEPHOTO TOILIUBA,
- PEaKTopoB,

- KPUTHYECKUX COOPOK,

- nepepabOoTKH S1ePHOTO TOILINBA,

- 00paboTku (HEe BKJIIOYAs TMEPEYNMaKOBKA WJIM KOHIAUIIMOHUPOBAHUS, HE
MPEAYCMaTPUBAIOIIETO  pPa3lCNCHUs DJIEMEHTOB, [UI XPaHEHUS WU
3aXOpPOHEHUS) OTXOJOB CPEIHET0 WJIA BBICOKOTO YPOBHS aKTHBHOCTH,
collep KaInx TUTyTOHHM, BEICOKOOOOTAIICHHBIN ypaH WK ypaH-233,

HO HE€ BKIIOYAIOT ACATCIBHOCTb, OTHOCAINYIOCA K TCOPETUYCCKUM HJIN (I)YHI[aMCHTaIILHBIM
HAayY4YHBIM HUCCIICAOBAHUAM HWJIM K HAYUYHO-UCCJIIEAOBATCIILCKUM M ONBITHO-KOHCTPYKTOPCKHUM
pa60TaM oo IMPOMBIIIIJICHHBIM MMPUMCHCHUAM paanuon30TOIIOB, MCIUIIMHCKUM,
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THIPOJIOTHYECKAM M CEIhCKOXO3SHUCTBEHHBIM MPUMEHEHUSIM, MU3yUEHUIO TOCIEACTBHU IS
3I0OPOBBS M OKPYKAIOIIEH CPebl ¥ TI0 YCOBEPIIIEHCTBOBAHUIO TEXHIUECKOTO 00CTyKUBAHUS;

IUIOIIA/IKa O3Ha4aeT TEPPUTOPHUIO, TIpaHMIBl KOTOpoi ompeneneHsl CepOueil B
COOTBETCTBYIOIIEH HHPOPMALMKM O KOHCTPYKIMH YCTAHOBKH, BKJIOYas OCTaHOBJICHHYIO
YCTaHOBKY, a TaK)Ke€ B COOTBETCTBYIOIIECH HH(OpMAIIMK O MECTe HaXOKACHHUS BHE YCTaHOBOK,
rze OObIYHO HCIIOJIB3YETCs SIAEPHBIA MaTepual, BKIIOYasl 3aKphITOE MECTO HaXOXKICHUS BHE
YCTaHOBOK, IJI€ paHee HCIONb30BAJICSA SICPHBIH MaTepual (KOTOpPhIE OIPaHUYMBAIOTCS
MEeCTaMM HaXOXJIEHHs, TJle UMEIOTCS TopAYre KaMepbl WIN OCYIIECTBISUIACh ACATEIHHOCTD,
CBsI3aHHAs C KOHBEpPCHEH, OOOorameHWeM, H3rOTOBICHHEM WM TNepepadOTKOW TOIUIMBA).
[Inomanka BKIOYAET TaKXKe BCe OOBEKTHI, COBMECTHO Pa3MEILICHHBIE C YIOMSIHYTHIMH BBILIE
YCTaHOBKOM MJIM MECTOM HaXOXKICHHs, C LEIbI0 MPEJOCTaBICHUS WM HCIOJIb30BaHUI
CYLIECTBEHHBIX CpEICTB o0OecHeueHHs, BKJIIOYas: Tropsuue Kamepbl Uit o0padoTKu
00JIyYeHHBIX MaTepUaliOB, HE COMACPIKALIMX SACPHBIA MaTepuall; YCTaHOBKH Ui 00paboTKH,
XpaHEHUs] W 3aXOpPOHEHHs OTXOIOB; a TaKXe 3/aHusl, CBA3aHHbIE C COTJIACOBAHHOM
JeSITeNbHOCTHIO, onpeneneHHoi CepOueil B COOTBETCTBHHU CO cTaThel 2.a.(iv) BbILIE;

CHATAas C 3KCIIyaTallud YCTAHOBKA WU CHATOE C JKCIUTyaTallud MECTO HAXOXJICHWs BHE
YCTaHOBOK O3HA4YarOT OOBEKT MM MECTO HAXOXKICHUS, Ha KOTOPBIX JEMOHTHUPOBAHBI U
CHeNaHbl HENPHUTOJHBIMH K OJKCIUTyaTallMd OCTaBIIMECS KOHCTPYKLIMH M 00OpyIOBaHUE,
BaKHBIE IJIs1 ee(ero) HMCIONb30BaHUSA, TaK YTO OHA(OHO) HE HCIOJIB3YETCS IS XpaHEHHS
SAOEpHOTO MaTephaja W HE MOXKET Jajiee HCIIOJIb30BAaThCs Uil OOpalleHHs C SOepHBIM
MaTepHajoM, ero oopabOTKH WM HCIOIb30BAHMS;

OCTAHOBJICHHASl YCTAaHOBKA WJIM 3aKPBITOC MECTO HAXQXKJIEHHS BHE YCTAaHOBOK O3HAYAIOT
O0BEKT MM MECTO HaXOXKIEHWHs, SKCILTyaTallisl KOTOPhIX MPEeKpalieHa U U3 KOTOPBIX H3bST
SIIEPHBII MaTepua, HO KOTOPBIE HE CHATHI C AKCILTyaTalllu;

BBICOKOOOOTAIIeHHBIH YpaH O3Ha4daeT ypaH c¢ oboramenneM 20% WM BBIIIE 1O HU30TOITY
ypana-235;

0oT0Op P06 OKpYXkKAroMmIeH cpeibl B KOHKPETHOM MECTe HaXOXKICHHUS O3HadaeT oTOOp mpod
OKpY>Karomei cpeapl (HalpuMmep, BO3AyXa, BOIBI, PACTUTEIBHOCTH, MOYBHI, 3aTPS3HCHU) B
OTPE/ICICHHOM ATEHTCTBOM MECTE HAaXOXKJCHHSI U HEMOCPEICTBEHHOW OJIM30CTH OT HEro ¢
IENbI0 COJICHCTBUSL ATEHTCTBY B TOJTOTOBKE BBIBOJIOB 00 OTCYTCTBHU HE3asSBICHHBIX
SIIEPHOTO MaTepHajia Wilu SICPHOM IEATEIBHOCTHA B 3TOM OINPEICICHHOM MECTE HaXOXKICHUS;

oTOOp TpPO0 OKpyKaromeld cpeiapl Ha OOIMMMPHON TEPPUTOPHHM O3HAYaeT OTOOp Mpod
OKpY>Karomei cpeapl (HalpuMep, BO3AyXa, BOIBI, PACTUTEIBHOCTH, MOYBHI, 3aTPS3HCHUNA) B
psze ompelelieHHBIX ATEHTCTBOM MECT HAXOXJEHUS C IEIbl0 COJCHCTBHS ATCHTCTBY B
MOJITOTOBKE BBIBOJIOB 00 OTCYTCTBHM HE3asBJICHHBIX SACPHOrO MaTepualia WU SICPHOM
JIeSITENbHOCTH Ha OOMIMPHON TEPPUTOPUH;

SUTEPHBIA MaTepHal COTJIACHO OIPEAeSICHNI0, TaHHOMY B cTaThe XX YcTaBa, 0O3Ha4aeT JTF000H
WCXOAHBIN MaTepual WM 000 ClenuanbHbI paciiervisomuics Marepuai. TepMuH
HCXOJIHBIM MaTepual He MOJKEH TOJIKOBATHCS MPUMEHUTENBHO K PYJIe WU OTXOAAaM PYIBL
Jroboe onpenenenne, nanHoe COBETOM B COOTBETCTBHHU co cTaTheil XX YcraBa AreHTCTBa
MIOCJIe BCTYIUICHHS B CIUTY HacTosmero [Iporokoa, KOToOpoe pacuiupsieT CIUCOK MaTepHaIoB,
CUUTAIOMIMXCS HUCXOIHBIM WM CIIEUHUAIBHBIM PACIICIUISIONIUMCS MaTepHalioM, BCTyMHaeT B
CHITy B paMKax Hactosmero [Iporokona Tonpko mocne npunstus Cepoueii;

YCTAHOBKA O3HA4YacT:

1) peakTop, KPUTHYECKYI0O COOpKY, 3aBOJA IO KOHBEPCHHM, 3aBOJA IO H3TOTOBJIEHHIO,
nepepadaThIBAlONIYI0 YCTaHOBKY, YCTAHOBKY [UIS pasfelieHHs H30TOIOB WU
OTAETbHOE XPaHWJIHIIE; UIN
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ii) mo0oe MeCTO HaXOXICHHS, T/l OOBIYHO WCIIONB3YeTCS SACPHBIA Marepual B
KOJIMYECTBAX, MPEBBIMIAIOIINX OAHH 3(()EKTUBHBIN KHIOTPaMM;

MECTO HaXO0KJIEHHs BHE YCTAHOBOK O3HA4aeT 000 00BEKT MM 11000€ MECTO HaXOXKICHH,
KOTOpI)Ie HC SABIAKOTCSA YCTaHOBKOﬁ, nu rjae OGI)I‘IHO I/ICHOJII)3yeTC$I ﬁI[epHBIﬁ MaTepI/IaJI B
KOJIMYECTBAX, PABHBIX OJHOMY 3(h(HEKTUBHOMY KHJIOTPaMMy WM MEHEE.
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COBEPIIEHO B benrpane B Tpetuil neus uronst 2009 rona B IBYX 9K3eMIUISIpax Ha aHIJIMHCKOM
SI3BIKE.

3a PECITYBJIMKY CEPBUSA: 3a MEXXZIYHAPOJHOE AI'EHTCTBO I10
ATOMHOU 3HEPTUMN:
boxunap Henna Moxamen Onsbapaneit
3amecrutens [IpeMbep-MuHUCTpa ['eHepanbHBIi JUPEKTOP
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iii)

vi)

vii)

Vviii)

MNPUJIOXXEHME 1

INEPEYEHb BU/I0OB JEATEJIBHOCTHU, O KOTOPBIX 'OBOPUTCA
B CTATEBE 2.a.(iv) HACTOAIEI'O [TPOTOKOJIA

U3rotoBieHne poTopHBIX TPYO U1 HEeHTPpUYT HIIH cOOpKa ra30BBIX LEHTPHPYT.

PortopHbie TpyObl /uis eHTPUDYT 03HAYAIOT TOHKOCTCHHBIC MUJIMHIPBI, OMHUCAHUE KOTOPHIX
npuBeneHo B pazaene 5.1.1(b) npuinoxenus I1.

l'azoBble HeHTpUQYIH 03HAYAIOT LEHTPU(YTH, OMUCAHHE KOTOPBHIX MPUBEAECHO BO BBOJAHOM
3aMEYaHuH K pazzaeny 5.1 npunoxenus 11.

Wzrorornenne mudPpy3uOHHBIX OaphepoB.

Jduddy3nonnsie Oapbepbl 03HAYAIOT TOHKWE TOPUCTHIE (UIBTPBI, OMUCAHHWE KOTOPBIX
npuBesieHo B pazzaene 5.3.1(a) npumoxxenus 11.

UsroroBnenne i cOopka CUCTEM, HCTIOIB3YIOIMINX JIa3€PhI.

CHCTEeMBI, WCIOJB3YIONIME Ja3ephbl, O3HAYAIOT CHUCTEMBI, BKIIOUAIONIIME TE MPEIAMETHI,
ONMCaHHUE KOTOPBIX MPUBEAEHO B pazaene 5.7 nmpunoxenus 1.

NsroroBnenne mimm cOopka IMEKTPOMAarHUTHBIX CEMapaTOPOB N30TOIIOB.
OJIEKTPOMATrHUTHEIC CENapaTopbl H30TOMOB 03HAYAIOT T€ TIPEIMETHI, O KOTOPHIX TOBOPUTCS B

paznene 5.9.1 npunoxxenus Il n xotopble comepx’aT UCTOYHUKH MOHOB, OMMCAHUE KOTOPBIX
mpuBenieHo B pazzaene 5.9.1(a) npunoxxenus 11.

UsroroBnenne mim cOopka KOJIOHH U KCTPAKIIMOHHOTO 000PYI0BaHUSI.

KoOJIOHHBI MM 3KCTPAKIIMOHHOE 000pPYAOBAHUE O3HAYAIOT TE MPEAMETHI, OIMMCAHUE KOTOPBIX
MPUBEIEHO B paznenax 5.6.1,5.6.2,5.6.3, 5.6.5, 5.6.6, 5.6.7 u 5.6.8 npunoxenus II.

W3roToBienne pasaelUTENbHBIX COMEI WM BHXPEBBIX TPYOOK IS a’pOJHHAMUYECKOTO
o0oraleHus.

PasnmenurenbHble COIIa WM BHUXPEBBIC TPYOKW JUIs a’3pOJWHAMHYECKOTO OQOTaiieHus
O3HAYAIOT pa3JIeJUTENILHBIC COMJIa W BUXPEBbIC TPYOKH, OMUCAHWUE KOTOPBIX MPUBEICHO
COOTBETCTBEHHO B paszzenax 5.5.1 u 5.5.2 mpmnoxenus 11.

H3roroBieHue uiu c60p1<a CHUCTEM I'CHCpaAllun ypaHOBOfI IJIa3MBI.

CucTeMbl TEHEpaluy YPaHOBOW IIa3Mbl O3HAYAIOT CHCTEMBI [UIsl TeHEepaluu YpaHOBOU
MJ1a3Mbl, ONIUCAHUE KOTOPHIX IPUBEIEHO B paznene 5.8.3 mpuioxenus 1.

N3roToiieHne MUPKOHUEBBIX TPYO.

LlupkoHueBbie TPYOBI O3HAYArOT TPYOBI, OMHMCAHWE KOTOPBIX NPUBEIACHO B pasfaene 1.6
npunoxxeHus I1.

[Tpoun3BoACTBO WM MOBBIILICHUE KAYECTBA TSKEIOW BOJBI WU AEUTEPUSL.

Tsokenas Boga win ICUTEPUNA O3HAYAIOT JICHTEPUil, TSHKEITYIO BOAY (OKCHJI ISUTEpHs) U JIF000e
IpYroe COECIUHEHUE NEUTEpHsi, B KOTOPOM OTHOILICHUE YHCIAa aTOMOB JEUTEpUsl K YHUCILY
aToMOB Bojiopo/ia rpesbiiaet 1:5000.



xi)

xii)

xiii)

Xiv)

XV)

Wsrotosienue rpaduta SAEPHON YUCTOTHI.

I'padur spepHOM YHCTOTHI O3HAyaeT Ipa(ur, YpPOBEHb YHCTOTHI KOTOPOTO BBINIE, YEM
5 MIJUTHOHHBIX YacTeii G0pPHOTo SKBUBAJIEHTA, a MIIOTHOCTh MpeBbimaeT 1,50 r/em’,

Hzrorosienue KOHTeﬁHepOB JJIA O6Hy‘ICHHOF0 TOILIIMBA.

Konreiinep a1 001y4€HHOIO TOIUIMBA O3HAYaeT €MKOCTh ISl IEPEBO3KHU /MM XPAHEHUS
O0JIyu4eHHOT0 TOILIMBA, OOECIEUYMBANOLIYI0 XMMUYECKYH0, TEIUIOBYI0 U PaJUALUOHHYIO
3aIUTY, a TAKXKe OTBOJ TEIJIa pacraia BO BpeMsl MepeMeIeHHs, TEPEBO3KY U XPaHEHHUS.

N3roToBieHne peakTOPHBIX yIPABISIOMINX CTEPKHEH.

PeakTopHble yHpaBisIONIME CTEPKHU O3HAYAIOT CTEP)KHHU, ONMHCAHUE KOTOPBIX MPHUBEIEHO B
paznene 1.4 npunoxxenus I1.

H3roroBiieHre 0€30MacHBIX C TOYKH 3PCHUA KPUTUIHOCTHU 0akoB H pe3CPBYaApPOB.

bezonacHble ¢ TOYKM 3pEHUS KPUTUYHOCTU OakW M pe3epByapbl O3HAYAKOT T€ IPEIMETHI,
OTHCaHNe KOTOPBIX MPUBEACHO B pasaenax 3.2 u 3.4 npunoxenus I1.

H3roroBieHre MalluH 11 py6KI/I O6Hy‘lCHHLIX TOIINIMBHBIX 3JICMCHTOB.

Maumsbl  aas  pyOku  oOJIyYeHHBIX TONJIMBHBIX JIEMEHTOB O3HA4YalOT 000pyHOBaHUE,
OTIHCaHUe KOTOPOTo NMpHuBeaeHo B pazzene 3.1 mpunoxxenus I1.

CoopyskeHHe ropsumux Kamep.

lopsiune KaMmepbl O3HAYaIOT KaMepy WM COSIMHEHHbIE MEXIy coOOH KaMepsl OOmnM
06beMOM He MeHee 6 M, CHaOKEeHHbIE 3aIUTOH, PaBHON MIM TIPEBBIAIONIEH SKBUBATEHT
0,5 M GeToHa MIOTHOCTBIO 3,2 T/cM® WM Gollee, YKOMILIEKTOBAHHBIE 0GOpYIOBAaHHEM s
MPOBEICHHS OTIepaNUii C UCIIOJIB30BaHHEM JHCTAHIIMOHHOTO YIIPABICHUS.




IMPUJIOKEHMUE 11

HEPEYEHb COTJTACOBAHHOI'O OBOPYIOBAHIMS U HESIIEPHOT'O MATEPUAJIA JIJIA
OTYETHOCTHU Ob 3KCIIOPTE U UMITOPTE B COOTBETCTBHU CO CTATBEMU 2.a.(ix)

1.1.

1.2.

PeakTopsl u peakTopHOe 000py10BaHUE
KoMnuiekTHbIe siiepHbIe peaKTOPbI

SnepHble  peakTOphl,  CIOCOOHBIE  paboTaTh B peKUME  KOHTPOIHPYEMOM
CaMOIIOJICPKUBAIOIICHCS LEMHOM pPEeaklUU MEJICHUs, UCKII0Yas PEeakTopbl HYJIEBOM
MOIITHOCTH, KOTOPBLIC OIPCACIAIOTCA KaK pPCAKTOPBI C IMPOCKTHBIM MAaKCHUMAJIbHBIM
YpOBHEM MPOU3BOACTBA ILTyTOHUSA, HE TpeBbimaonmM 100 rpaMMoB B TOJ.

I[NTOACHUTEJIBHOE 3AMEYAHUE

«SlnepHbIit peakTop» B OCHOBHOM BKJIIOYAaeT y3Jbl, HAXOMAIIMECS BHYTPU KOpITyca
peakTopa WM HENOCPEICTBEHHO INPUMBIKAOIINE K HeMy, 000pyJoBaHHE, KOTOPOe
KOHTPOJINPYET YPOBEHb MOITHOCTH B aKTHBHOW 30HE, U KOMIIOHEHTHI, KOTOPbIe OOBITHO
CoJIepKaT TEIUIOHOCUTEINb TIEPBOTO KOHTYypa aKTUBHOW 30HBI pPEaKkTopa, UM BCTYMHAIOT C
HUM B HETIOCPEICTBEHHBI KOHTAKT WIH YTIPABISIOT UM.

He npenmnonaraercs uckiItoueHne peakToOpOB, KOTOPBIC HAJISKAIIUM 00pa3oM MOTIH OBl
MTOABEPTHYTHCS MOAUGUKAIMK IS TPOU3BOJICTBA 3HAUUTEIHHO OOJBIIETO KOJUYECTBA,
yem 100 rpammoB minyToHusi B roia. PeakTopbl, mpenHa3Hauy€HHbIE ISl JUIMTEIbHOU
SKCIUTyaTalliil Ha 3HAYUTEIBHBIX YPOBHSAX MOITHOCTH, HE3aBHCHMO OT CTEIEHH HX
BO3MOKHOCTEH MPOU3BOJCTBA ITyTOHUS, HE PACCMATPHUBAIOTCS KaK «PEaKTOPHI HYJICBOM
MOIITHOCTH.

PeakTopHbIe KOpmyca BHICOKOTO IaBJIeHUS

Metamnueckue Kopiyca B cOOpe WM MX OCHOBHBIC YacTH 3aBOJICKOTO M3TOTOBIICHUS,
KOTOpBIE CHENHaIbHO TNpeAHa3HaueHbl WM MOJATOTOBIEHBI IS Pa3MENIEHUS B HUX
AKTUBHOW 30HBI SIJIEPHBIX PEAaKTOPOB, KaK OHW OIpeneleHbl B myHKTe 1.1. Bemme, u
criocoOHBIE BBIIEPKMBATH paboyee JaBICHNE TEIJIOHOCUTENS IIEPBOT0 KOHTYpa.

[NOACHUTEJIbBHOE 3AMEYAHUNE

BepxHasa mumTa Kopiryca BBICOKOTO JaBJIEHHS peakTopa OXBaThIBaeTCsS MyHKTOM 1.2 Kak
OCHOBHAs1, 3aBOJICKOI0 U3TOTOBJICHHUS, YACTh KOPITyCa BBICOKOIO JaBJICHMUS.

BHyTpeHHUe yacTh peakTopa (HarpuMep, Mo ICPKUBAFOIIIE KOJOHHBI U TUTUTHI aKTHBHO
30HBI U JpyTHE BHYTPEHHUE YaCTH KOPITyca, HAMPABJISIONMIE TPYOBI JJIsi PETYIUPYIOLIHX
CTEepXKHEH, TEIUIOBBIC OKpaHbI, MEPETOPOJKH, TPYOHBIC pEHICTKH AKTUBHON 30HBI,
miacTuHel  quddy3opa W T.0.) OOBIYHO TITOCTABJAIOTCS ITOCTABITUKOM pPEaKTopa.
B HEKOTOPBIX cilydasx ONpeAeICHHbIE BHYTPEHHUE OIIOPHBIE KOMIIOHEHTHI BKIIFOYAIOTCS B
W3TOTOBJICHUE KOPITyCa BBICOKOTO JABJICHUS. OTH TNPEAMETHI SBISIOTCS JIOCTATOYHO
B2XHBIMA C TOYKH 3pCHHS O€30MaCHOCTH W HAJCKHOCTH DKCIUTyaTallid PEaKkTOPOB
(v crieioBaTeNbHO, C TOYKHM 3PEHUS TapaHTUIHBIX O0S3aTENIbCTB U OTBETCTBEHHOCTH
MOCTaBIIMKA peakTopa), 4ToObl WX MOCTaBKa BHE PaMOK OCHOBHOTO COTJIAIICHHS O
MOCTaBKE CaMOT0 PeaKkTopa He cTana Obl 00bIYHON MpakTHKOU. [T03TOMY, XOTS OTAENbHAs
MOCTaBKa OTHX YHHUKAIbHBIX, CIHEIHAIbHO TpPEAHA3HAYCHHBIX M MOJTrOTOBIICHHBIX,
BaYKHBIX, KPYIHBIX ¥ JOPOTOCTOSAIINX IIPEIMETOB HE 0053aTENbHO OYyIeT pacCMaTpUBATHCS
Kak BbINauaromas w3 chepbl HMHTEPECOB, TaKOM CHmocod TOCTAaBKA CUUTACTCS
MaJIOBEPOSTHBIM.



1.3.

14.

1.5.

1.6.

1.7.

MaiuHbI AJ15 3arPpy3KH U BBITPY3KH PEAKTOPHOI0 TOILIMBA

MasnunysstopHoe 000pyI0BaHHUE, CIIELHMAIbHO NpPEAHA3HAUYCHHOE WM MOATOTOBJICHHOE
IUISL 3arpy3KU MJIM U3BJICUCHUS TOIUIMBA U3 SICPHBIX PEAaKTOPOB, KAK OHHU OIPEJCIICHBI B
myHKTe 1.1. BBIIIE, KOTOpPOE MOXKET HCIOJB30BaThCS, KOT/Ia PEakTOp HAXOIUTCS IO
Harpy3koif, winum  oOmagaeT  TEXHHYECKUMH  BO3MOXKHOCTSIMH ATl TOYHOTO
MO3ULMOHUPOBAHUSA  WJIM  OPUCHTUPOBAHMSA, IIO3BOJIOIIMMH  INIPOBOJUTH  Ha
OCTaHOBJICHHOM PEAKTOpE CJIOXKHBIE PabOTBHI IO IMEperpy3Ke TOIUIMBA, MPH KOTOPBIX
OOBIYHO HEBO3MOXKHBI HETIOCPEICTBEHHOE HAOMIOICHUE MITH MPSIMOI JOCTYH K TOTLIUBY .

PeakTopHble ynpaBasilouiye cTep:KHA

CrepxHH, CHENUATBPHO NpeJHa3HAUYEHHBIC WM TIOATOTOBJICHHBIE [UIS YTPaBICHUS
CKOPOCTBIO PEAKIIMH B SIICPHBIX PEAKTOPaX, KaK OHH OIpEIeTeHBI B MyHKTe 1.1, BhIIIC.

NOACHUTEJIbBHOE 3AMEYAHUNE

Crozma ’xe BKIIOYArOTCs, MOMHMMO YacTH, IOIJIOIIAIONIEH HEHTPOHBI, €€ OIOpHbIE U
MOJIBECHBIE KOHCTPYKIINH, €CJIM IIOCTaBKa IPOU3BOAUTCS pa3IeNbHO.

PeakTopHble TPyObI BHICOKOTO 1aBJIEHUSA

TpyObl, KOTOpBIE CTIEIHATBHO MTPeAHa3HAYEHBI WIIM OATOTOBIICHBI U pa3MEIIeHHs B HUX
TOIJIMBHBIX 3JEMEHTOB M TEIUIOHOCHTENS TMEPBOTO KOHTYpa B pPEaKTOpax, Kak OHHU
ompeneneHsl B myHKTe 1.1. BbIme, mpu pabodeM naBieHHH, npeBblmaromem 5,1 Mlla
(740 dbyHT/KB. qIOHM).

LupxoHueBbie TPYObI

TpyObl wiu cOopku TpyO M3 METAUIMYECKOTO I[UPKOHHUS WM €ro CIUIAaBOB, MO BECy
npesbimarmue S00 Kr B Te4eHue Jr000r0 12-MecsIuHOTO Meprojia, KOTOPHIE CIICIIUAIEHO
MpeHAa3HAYCHBl WM TOJTOTOBICHBI JUIS HCIOJNB30BAHUS B pEaKTOpax, Kak OHHU
omnpeescHbl B MyHKTe 1.1. BBIIIe, U B KOTOPBIX OTHOIICHHE 10 BeCy radHUs K IUPKOHHUIO
menbIrre uem 1:500.

Hacocbl nepBoro KOHTypa TenJIOHOCHTeJIsI

Hacocsl, cmeumansHO mpeJHAa3HAYEHHBIE WM IOATOTOBJICHHBIC MAJISl HOAAEPXKaHUS
HUPKYJSIIH TETTIOHOCUTEIS IEPBOT0 KOHTYpPA SJIEPHBIX PEaKTOPOB, KaK OHU OIPE/IEIEHBI
B ImyHKTe 1.1. BhIIIIE.

[NOACHUTEJIbBHOE 3AMEYAHUE

CHCI_[I/IaJII)HO npe€aAHa3SHAaYCHHBIC UJIN IMMOATOTOBJICHHBIC HACOCHI MOT'Y T BKJIIFOYATh CJIOXKHBIC,
YIUIOTHCHHBIC WJIM MHOTOKPATHO YIIDIOTHCHHBIC CUCTCMbI AJIsI NPCAOTBPAILICHUSA YTCUKU
TCIUIOHOCHUTEIA II€PBOTO KOHTYpa, I'€PMETHYHBIE HACOChl M HACOCBI C CHCTEMaMU
HHCpHHaﬂBHOﬁ Macchl. IJTO OIpeACJICHUE KacCa€TCd HaCOCOB, AaTTCCTOBAHHBIX II0
KJ1accy NC-1 nm 3KBUBaJICHTHBIM CTaHJdapTaM.

HesinepHble MaTepuasbl 1J151 peaKTOPOB
JeiiTepuii u TsI2Ke 1251 BOAA

etitepwmii, Tspkenmas Bojma (OKHCh JCUTepHs) W JIt000e Ipyroe COeOUHEHHE NeHTepus, B
KOTOPOM  OTHOIIEHHe JeiiTepus K aromMam Bojopoja mpesbimaer  1:5000,
MpeIHa3HAYCHHBIC JIJISl MCIIOJIb30BaHUS B SJIEPHBIX PEAKTOpaxX, KaK OHH OIPEHCICHHI B
nyHkTe 1.1. BbIlIe, B KOIMYecTBax, npeBbimaronmx 200 KT aToMOB edTepus IUIst JTF000i
OJTHOH CTpPaHBI-TIOIYUYaTeNsl B TEUCHUE JIF0O0TO 12-MeCcIIHOTO TIepruoa.



2.2

SnepHo-uucTelii rpapur

I'padur, uMerommuid CTEEHh YUCTOTHI BBINIC S-MUJUTHOHHBIX OOPHOT'O DKBUBAIICHTA, C
IIOTHOCTHIO Gonbie ueM 1,50 r/cm’, mpeaHa3HAUEHHEBIH IS HCTIONB30BAHUS B SIEPHBIX
peakTopax, Kak OHH OMpeneNeHbl B MyHKTe 1.1 BbIlle, B KOJIWYECTBAX, MPEBBIIIAOIIHNX
3x10* kr (30 MeTpHUeCKMX TOHH) JUIA JFO0OH OXHOH CTPaHBI-TIONydYaTeNs B TEUEHHE
JII000r0 12-MeCSYHOro nepuoa.

[NPUMEYAHUE

Jns meneil 3KCOPTHOTO KOHTPOJIS MPABUTENILCTBO ONpeneseT, OyayT JIM 3KCIIOPTHHIE
HapTHU COOTBETCTBYIOILETO BBILIEYKa3aHHbBIM XapaKTEpPUCTUKaM rpaduTa
HCIIOJIB30BAThCS B SJEPHBIX PEAKTOPAX.

YcranoBku AJ1s1 epepadoTKH 00, 1y4eHHBIX TOIUIMBHBIX JIEMEHTOB M 000pyA0BaHue,
cIelHATbHO NPeJHA3HAYEHHOE WU NT0Ar0TOBJIEHHOE VISl TOI0

BBOJIHOE 3AMEYAHUE

[Ipn mepepaboTke 0OMYyYEHHOTO SOCPHOIO TOIUIMBA IUTYTOHHH M YpaH OTHENSAIOTCS OT
BBICOKOAKTUBHBIX IIPOIYKTOB JIEJIEHHUS U APYTHX TPAHCYpPaHOBBIX 3JIEMEHTOB. JlJIs TaKOTO
paszeneHuss MOTyT MCIOJIb30BaThCS pa3IMyHbIe TEXHOJIOTHYECKUe mporecchl. OQHaKo co
BpeMeHeM mnpotece «Ilypeke» cran Hanbosee pacpoCTPaHEHHBIM U IPUEMIIEMBIM. DTOT
MPOLIECC BKJIIOYAET PACTBOPEHHE OOIYUYEHHOTO SJEPHOTrO TOIUIMBA B A30THOW KUCIJIOTE C
MOCTIEAYIONINM BBIZICIEHHEM YpaHa, IUIyTOHHUS W TPOAYKTOB JAEJEHHS SKCTpaKIueil
pacTBOpHUTEJIEM C MOMOIIBI0 TpUOyTHiI(ocdaTa B opraHndeckoM pazdaBHUTee.

TexHOMOTNYECKHE MPOIECCH HAa Pa3IMYHBIX ycTaHOBKax Tumna «llypekc» aHamormyHsl u
BKJTIOYAIOT: M3MENbYeHe OOMYyYeHHBIX TOIUTUBHBIX 3JIEMEHTOB, PACTBOPEHHE TOILIHBA,
9KCTPAKIMIO PACTBOPUTEIEM M XPAHEHUE TEXHOJOTMYECKOW KHUJIKOCTH. MOXKET UMEThCS
Tak)ke 00OpYJOBaHUE ISl TCIUIOBON JCHUTpAIMM HUTpATa ypaHa, KOHBEPCUM HUTpaTa
IUTYTOHHS B OKHCH WIJIM METaJUI, a TaKkKe JJIsl 00pabOTKH KUIKUX OTXOJIOB, COJEPIKAIINX
MPOIYKTHI ACTCHUS, 10 MOTyueHHs POPMBI, PUTOIHON JIsl TPOIOIKATENLHOTO XPaHEHUS
win 3axopoHeHus. OJHAKO KOHKPETHBIE THUIBI W KOH(pUTypanus o000pyJaoBaHUS,
BBITIOHSFOIIETO 3TH (PYHKIWH, MOTYT pa3liM4aThCs Ha Pa3jMYHBIX YCTAHOBKAaX THIIA
«Ilypekc» TO HECKONBKMM NpPUYMHAM, BKIOYas THUIBI W KOJIWYECTBO OOIydeHHOTO
SAEPHOTO TOILTUBA, OJIEKAIIEro nepepaboTke, U MpeAnoiaraeMblii MPoLece OCAKICHUS
M3BIIEKAEMBIX MAaTEpUAOB, a TakXKe NPUHIUNBI obOecriedeHns Oe30MacHOCTH W
TEXHHYECKOTO 00CTYKUBAHUS, TPUCYIINE KOHCTPYKIINK JAHHON YCTaHOBKH.

«YcTaHoBKa JUIsi TepepabOTKH OOMYyYEeHHBIX TOIUIUBHBIX JJIEMEHTOB)» BKIIIOYACT
000pyIOBaHNE M KOMIIOHEHTHI, KOTOPbIE OOBIYHO HAXOIATCS B MPSMOM KOHTaKTe C
OOJy4eHHBIM TOIUIMBOM ¥ OCHOBHBIMH TEXHOJOTHYECKHMH MOTOKAMHU SAEPHOTO
MaTepuana U IpOIyKTOB JEIEeHNUs, H HEMOCPEICTBEHHO YIPABISIOT UMH.

OTH npoLeccsl, BKJIIOYAs MOJIHbIE CUCTEMBI A KOHBEPCUM ILTyTOHHS M IPOU3BOICTBA
METaJTNYECKOTO ITYTOHUS, MOTYT OBITh WACHTHU(GHULIUPOBAHBI 10 MEPaM, IPUHUMAEMbIM
Ul MPEIOTBPAINEHHMsT ONACHOCTEH B CBSI3M C KPUTHUYHOCTHIO (HAaIpUMeEp, Mepamu,
CBSI3aHHBIMH C T€OMETpHEii), 00MydeHneM (HampuMep, MyTeM 3alluThl OT OOyYeHHs) U
TOKCHYHOCTBIO (HallpuMep, MEpaMu 10 YAEPKaHHIO).
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3.2

3.3.

[IpenmeTsr 00opymOBaHMs, HA KOTOpbIE, KaK CUHTAETCS, PACIPOCTPAHSETCS 3HAYCHUE
(dpasel «u 000pyIOBaHWE, CICIHAIBLHO NpPEIHA3HAUYCHHOE WM IOATOTOBICHHOEY IS
nepepaboTKU 00TyUEHHBIX TOTUTUBHEBIX SJIEMEHTOB, BKIIOYAIOT:

Mamunbl 1J151 pyOKkH 00/1y4eHHBIX TOIIMBHBIX 3JIEMEHTOB
BBOJHOE 3AMEYAHUE

OT0 000pyJOBaHWE WCIONB3YETCS JUIS BCKPBITHSA OOOJIOYKH TOIDIMBA C  IIEIBIO
MOCJIEAYIONIET0 PACTBOPEHHsI OONYy4eHHOTO siepHOro Matepuana. Kak mpaBwuio,
WCIIOJB3YIOTCS CIICUANBHO TpeHa3HaUCHHbIE, CKOHCTPYUPOBAHHbBIC JJIs PYOKH MeTallia
YCTPOMCTBA, XOTSI MOXET HCIONB30BAThCS M 0oliee COBEpIICHHOE O00O0pYIOBaHHME,
HaTpUMep Ja3ephl.

JIMCTaHLIMOHHO yIIpaBisieMoe OOOpyZOBaHMUE, CIELUAIbHO IpEeJHAa3HAYEHHOE WM
MOJATrOTOBJIEHHOE JJI51 HCIIOJIb30BaHMS Ha YCTAaHOBKE M0 epepaboTKe, Kak OHa OmpeiesieHa
BBIIIE, U Pe3KH, pyOKHM WM Hape3Ku cOOPOK, IMYYKOB WM CTEPKHEH O0O0JIy4eHHOTO
SICPHOTO TOILIUBA.

JAuccoabBepbl
BBOJHOE 3AMEUYAHUE

B nucconbBepbl OOBIYHO MOCTYMAaeT W3MEIbUYEHHOE OTpadoTaBllee TOITUBO. B 3Thx
0e30MacHBIX C TOUYKU 3pEHUS] KpHTUYHOCTHU pe3epByapax OOMyUeHHBIN SIICPHBIA MaTepuat
pacTBopsieTcss B a30THOM KHCJIOTE, M OCTaromuecss oOpe3Kd 000JI0YeK BBIBOISATCS M3
TEXHOJIOTHYECKOTO MTOTOKA.

BesomacHble ¢ TOUKH 3peHHs] KPUTHUYHOCTH pe3epByaphl (HampuMmep, Majoro auamerpa,
KOJBLIEBBIE WM TNPSAMOYTOJIBHBIE DPE3epByaphl), CHEHUATbHO NpeAHAa3HAuUCHHBIE WU
MONTOTOBIIEHHBIE JUIA HWCIIONB30BAaHUS Ha YCTaHOBKE IO TiepepaboTKe, Kak OHH
OTIpe/ieIeHbl BBINIE, JJISI PACTBOPEHHUS OOJYyYEeHHOTO SAEPHOTO TOIUIMBA, KOTOPHIE
CIOCOOHBI  BBLACPKUBATH TOPSAYYIO, BBICOKOKOPPO3MOHHYIO IKHIKOCTH M MOTYT
TUCTAHITMOHHO 3arpyXaThCs U TEXHUYECKH O0CITYKHBATHCA.

IKCTPAKTOPHI U 000PYyI0BAHUE JJIsI IKCTPAKINU PACTBOPUTEIEM
BBOJHOE 3AMEYAHUE

B skcTpakTophl ¢ pacTBOpUTENEM TOCTYMaeT KaK PacTBOP OONYYEHHOTO TOIIMBA U3
IIVICCOTBBEPOB, TaK W OPTAaHUYECKHUH PACTBOP, C MIOMOIIBI0 KOTOPOTO PA3NENIIOTCS ypaH,
TUTYTOHUH U TIPOTYKTHI ieneHus. O60pyaoBaHue s SKCTPAKIIUK PACTBOPUTENEM OOBIYHO
KOHCTpyHpyeTcss  TakuM  oOpa3oM, dYToObl  OHO  YAOBJIETBOPSIIO  JKECTKUM
SKCIUTYaTallMOHHBIM  TpeOOBaHWSAM, TaKUM, KakK IUTEIBHBIA CPOK CIyXObl 0e3
TEXHUYECKOTO OOCITYKMBaHHUA WIN JIeTKas 3aMEHAEMOCTb, IMPOCTOTA B JKCIIyaTallld U
yIpaBiieHHH, a TaK)Ke THOKOCTh B OTHOIIEHUH W3MEHEHUS MapaMeTpoB Mpoliecca.

CrnenuanbHO NpeIHA3HAYEHHBIE WM MOATOTOBIICHHBIE SKCTPAKTOPHI C PACTBOPHUTEIIEM,
Takue, KaK HacaJO4yHble WIN IIyJIbCAllUOHHBIE KOJOHHBI, CMECHUTEIbHO-OTCTOWHBIE
anmaparsl WIA HEHTPOOEIKHBIE KOHTAKTHBIC aIllaparhl JJIs UCIIOIb30BaHUS Ha YCTaHOBKE
no o6paboTke OOJYYEHHOIO TOIUIMBA. DKCTPAKTOPBI C PACTBOPHUTENEM JOJKHBI OBITH
YCTOMUYUBBL K KOPPO3MOHHOMY BO3ACHCTBHIO Aa30THOM KHCIOTBI. OKCTPAaKTOPHI C
pacTBopuTeIeM OOBIYHO M3TOTABIMBAIOTCS C COOJIOJACHHUEM UYpPE3BBIYANHO BBICOKHX
TpeOoBaHMH (BKJIIOYass NPUMEHEHHE CIElUaJbHBIX METOAOB CBAapKH, HHCIEKIIHH,
obecrieueHUEe M KOHTPOJIb KauecTBa) M3 MAJOYIJICPOMUCTBIX HEPKaBEIOLIUX CTaJlei,
TUTAHA, LIUPKOHUS WIN APYTHX BHICOKOKAUECTBEHHBIX MaTEPHUAJIOB.
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XuMHYecKHe pe3epByaphbl JJIsl BbIAEPKMBAHUS WU XPAHEHUS
BBOJIHOE 3AMEYAHUE

Ha »Tame skcTpakinuu pacTBOpUTENieM O0Opa3yrTCS TPU OCHOBHBIX TEXHOJOTHUECKUX
MOTOKA KHUIKOCTH. Pe3epByapsl Al BBIICPKUBAHUS WM XPAHCHUS HCIOJB3YIOTCS B
JMaabHEHIIe 00paboTKe BCEX TPEX IMMOTOKOB CIIEAYIOIIMM 00pa3oM:

a) pacTBOp YHMCTOTO Aa30THOKHCIIOTO ypaHa KOHIEHTPUPYETCS BbIMapUBAaHHEM U
MIPOUCXOAUT TPOLIECC NEHUTPAINM, TE OH IpeBpaIlaeTcs B OKCUA ypaHa. JTOT
OKCH/] IOBTOPHO UCIIOJIB3YETCS B SICPHOM TOIUIMBHOM LIMKJIE;

b) pacTBOp BBICOKOAKTHBHBIX TPOJYKTOB JEJCHHS OOBIYHO KOHICHTPUPYETCS
BBIMIAPUBAHUEM U XPAHUTCS B BHJE KOHIEHTPUPOBAHHOM >KUAKOCTH. OTOT
KOHLIEHTPAT MOKET BIIOCJIEICTBUY IPONUTH BBIIAPHBAHUE WM OBITH IPeOOpa3oBaH
B (hopMy, IPUTOAHYIO [UI XPAHEHUS WIH 3aXOPOHEHMUS,

c) pacTBOp YHCTOIO HUTpaTa IUIYTOHUS KOHICHTPUPYETCS U XPAHUTCA 1O
MOCTYTUIEHUS Ha JajJbHEHIINe dTarbl TEXHOJIOTHYECKOTo Mporecca. B gacTHOCTH,
pe3epByapbl IS BBIACPKMBAHHUA WM XpPaHEHHWS PACTBOPOB  ILTyTOHHS
KOHCTPYHUPYIOTCS TaKUM 00pa3oM, YTOOBI M30€KaTh CBSI3aHHBIX ¢ KPUTUYHOCTHIO
po0JieM, BO3HUKAIOIIMX B PE3yJIbTaTe U3MEHEHUH B KOHICHTpAIMH Wi (Qopme
JTAHHOTO TIOTOKA.

CriennanbHo TpeAHa3HauYeHHBIE WM TOATOTOBJICHHbBIE Pe3epByaphl A BbLAEP)KUBAHUS
WM XpaHeHHs AJIs1 HCIOJIb30BaHMsI Ha YCTaHOBKE M0 mepepaboTke 00IyueHHOrO TOIUIHBA.
PesepByapel 111 BBIIEp)KUBAHUS WM XpaHEHUS JODKHBI OBITh YCTOWYHMBBI K
KOPPO3HOHHOMY BO3JCHCTBUIO a30THOM KHUCJIOTHL. Pe3epByaphl A BBIAEPKUBAHUS WU
XpaHeHUs] OOBIYHO H3TOTaBIMBAIOTCS M3 TaKUX MAaTE€pHalOB, KaK MalOYTJIEpPOIUCTHIE
HEp)KaBeIOIUe CTaly, THUTaH WM LUPKOHUH HWIM JApPYyTrHe BBICOKOKAYECTBEHHBIE
Matepuanbl. PesepByapsl s BBIIEPKHMBAaHWS WM XpaHEHWS MOTYT  OBIThH
CKOHCTPYHPOBAaHBl TaKHUM OOpa3oM, UYTOOBI UX OKCIUTyaTalluss W TEXHHYECKOoe
00CITy>KUBaHUE MPOU3BOAMINCH TUCTAHIIMOHHO, © MOTYT UMETh CJIEAYIOIINE OCOOCHHOCTH
C TOUYKH 3PEHUS KOHTPOJIS 32 ANEPHOU KPUTUUHOCTHIO:

1)  OOpHBIH PKBHBAJICHT CTEHOK WM BHYTPEHHUX KOHCTPYKIHUHA paBeH IO MEHBIICH
mepe 2%, mbo

2)  UWIMHAPUYECKHE pe3epByapbl HMEIOT MaKCHMalbHBIH  nuamerp 175 mm
(7 mrotimMoB), 6O

3)  TpAMOYTOJBHBIN WM KOJBIEBOW pe3epByap MMEET MaKCUMAIbHYIO IIUPUHY 75 MM
(3 nmroiima).

CucreMa KOHBepPCHMH HUTPATa IVIYTOHUS B OKCH[
BBOJIHOE 3AMEYAHUE

Ha OonpmmHCTBE yCTaHOBOK MO mepepadOTKe 3TOT KOHEUHBIM MPOIecC BKIIOYAET
KOHBEPCHIO PACTBOpa HUTpaATa IUIYTOHUS B JIByOKHUCh IUTyTOHHS. B YHCIIO OCHOBHBIX
olepanii  3TOr0 Mpolecca BXOIAT: XpaHEHWE ¢ KOPPEKTHPOBKA  HCXOJHOTO
TEXHOJIOTHYECKOTO MaTepuana, OCaKICHUE WM pas3/ielieHue TBEpIOW W KUAKOH (asbl,
MpOKaJMBaHWe, OoOpallleHHe C TMPOAYKTOM, BEHTWIIAIMUS, OOpalieHHe C OTXOJaMu U
yIpaBJIeHHE TPOIIECCOM.
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5.1.

3aMKHYTbIC CHUCTEMbI, CICIMATBHO TPEAHA3HAUCHHBIC WM TOJTOTOBICHHBIC JUIs
KOHBEPCHUU HHUTpATa ILTyTOHUSA B OKCH[ IIYTOHHS, B YaCTHOCTH, 000PYAOBAHHBIC TAKHM
o0Opa3oM, 4TOOBl M30€XKaTh JOCTKCHUSI KPUTUYHOCTH U PaUAIIMOHHBIX 3P (PEKTOB, a
TaKXe CBECTH K MUHUMYMY OIMACHOCTH, CBS3aHHBIE C TOKCUYHOCTHIO.

CucreMa KOHBEpPCHH OKCUAA IIyTOHUS B MeTaJLI
BBOJHOE 3AMEYAHUE

OTOT mpoluecc, KOTOPBIA MOXKET OBITh CBA3aH C YCTaHOBKOH IO MepepadOoTKe, BKIOYAET
(ropupoBaHMe JABYOKHCH IUTyTOHHUS, OOBIYHO C TIPUMEHEHHEM BBICOKOAKTHBHOTO
(TopHCcTOro BOJOPOAA, C ENbI0 MOTYYeHUsT PTOPUAA TUTYyTOHHS, KOTOPBIH BIOCIIEICTBUH
BOCCTaHABJIMBACTCSI C IOMOIIBIO METAJUIMYECKOTO KalbIMS BBICOKOM YHCTOTHI 10
MONTyYeHUS] METAIUTMYECKOr0 IUTYTOHUS W (TopHia KaiblMis B BHIE NUIaka. B umcio
OCHOBHBIX OIlEpalliii JaHHOTO TIpolecca BXOAAT: (TopupoBaHHE (HAIpUMeEp, C
NpUMEHEHHEM 000pYI0BaHuUs, COJEPKALIETO 0JIaropoaHbIe METAIIIBI WIIH 3aIUIIEHHOTO
MOKPBITHEM W3 HUX), BOCCTAaHOBJCHHE MeTajula (HampuMep, C MpUMEHEHHEM
KepaMH4YeCKUX THTJIEH), BOCCTAHOBIIEHHE IIIIaKa, OOpaIieHre ¢ MpoayKTOM, BEHTHIISIHS,
oOpalieHue ¢ OTXOJIaMH U YIPABJICHUE MTPOIIECCOM.

3aMKHYTBIE CHUCTEMBI, CIEUUATBHO MpPEAHA3HAYCHHBIE WK TOATOTOBICHHBIC IS
MTPOM3BOCTBA METAJUINIECKOTO LTy TOHHS, B YACTHOCTH, 000pYAOBaHHBIE TAKHUM 00pa3oM,
YTOOBI U30€KATh TOCTUKCHHS KPUTHUYHOCTU U PAMALMOHHBIX 3P (HEKTOB, & TAKKE CBECTH
K MUHUMYMY ONIACHOCTH, CBSI3aHHbBIE C TOKCUYHOCTHIO.

YcTaHOBKH /151 H3TOTOBJIEHUA TOILIMBHBIX 3J1eMEHTOB
«YcTaHOBKA 711 M3TOTOBJICHUS TOILIMBHBIX AJIEMEHTOBY» BKJIIOYAET 060py,I[OBaHI/IeZ

a) KOTOpOC 00BIYHO HaxXoauTCA B HCMOCPEACTBECHHOM KOHTAKTEC C TCXHOJOTHYCCKHUM
IMOTOKOM SIACPHOI0 MaTepuaja Uikl HEMOCPECACTBECHHO O6pa6aTLIBaeT €ro, UJIn XK€
yHOpasJIsICT UM, UJIA

b) KOTOPOE TePMETU3UPYET SIISPHBIA MaTepHall BHYTPH 0OOJIOUKH.

YcraHoBkH 1Jis1  pa3jesieHHsi HM30TONOB ypaHa #  0o0OpyJd0BaHUe, KpoMe
AHAJUTHYECKUX MPUOOPOB, CIENHAIBHO NMPeTHA3ZHAYEHHOE HJIH MOATOTOBJIEHHOE JJI51
3TOro

ITpeameTsl 00OpYMOBaHUSA, HA KOTOPbBIC, KAaK CUHTAETCS, PACIPOCTPAHSICTCS 3HAYCHUE
(dhpazbl «obopyIOoBaHUE, KPOME aHATTUTHIECKUX TTPHOOPOB, CIEIMAIBHO IPeTHA3HAUYCHHOE
WJIM TIOATOTOBIICHHOEY VIS pa3elICHHs U30TOTOB ypaHa, BKIIOYAIOT B ceOsl:

I'a3oBble HeHTPUPYTH U Y3JIbI U KOMIOHEHTHI, CENHATBHO NMpeIHA3ZHAYeHHbIe WJIH
MOAr0TOBJEHHBIE JIJISl MCTIOJIb30BAHMS B ra30BbIX HeHTpudyrax

BBOJAHOE 3AMEYAHUE

l'azoBas neHTpudyra 0OBIYHO COCTOMUT U3 TOHKOCTEHHOTO(BIX) IIJIUHAPA(OB) TUAMETPOM
or 75 MM (3 motima) mo 400 MM (16 mrOMOB) C BEpTHUKaIbHOW IEHTPANBHOI OCHIO,
KOTOpEIH(e) ToMenIeH(bl) B BAKYYM U BPamaeTCA(I0TCS) C BEICOKOH OKPYKHOU CKOPOCTHIO
nopsiaka 300 m/c unu Gonee. [y mocTrkeHHsT OONBLION CKOPOCTH KOHCTPYKLHMOHHBIE
MaTepHasbl BPAIIAIOIINXCS KOMIIOHEHTOB JJOJDKHBI HIMETh BBICOKOE 3HAYCHUE OTHOIICHUS
MPOYHOCTH K IUIOTHOCTH, & pOTOpHas cOopka U, CIeJ0BaTeNbHO, OTHCIbHBIC e
KOMITOHEHTBI JIOJDKHBI U3TOTOBJISTHCS C BHICOKOH CTETIEHBIO TOYHOCTH, YTOOBI pa3banaHc
ObUT MHUHHMMaJbHBIM. B oTimyme OT Jpyrux UeHTpudyr ra3oBas IeHTpUudyra i



5.1.1.

oboramieHHs ypaHa WMMEET BHYTPH pPOTOPHOW KaMepbl Bpamiaromuryrocs(uecs)
reperopoaky(u) B ¢popMe AUCKa W HEMOABIKHYIO CHCTEMY Ioaadu M orBoja raza UF6,
COCTOSIIIYFO TI0 MEHBIIIEH Mepe U3 TPEX OTACIbHBIX KaHAJIOB, [Ba U3 KOTOPBIX COCIMHEHBI
C JIOTATKaMH, OTXOSIIMMU OT OCH POTOpa K nepuepuitHON YacTH pOTOPHOM Kamepbl. B
BaKyyMe HaXOJUTCS TaKKe PsiJ BaXKHBIX HEBPAIAFOIIUXCS 3JIEMEHTOB, KOTOPbIC, XOTI U
HUMCIOT OCO6YIO KOHCTPYKIUIO, HEC CJIOXKHBI B HM3TOTOBJICHUM W HE MU3TOTOBJIAIOTCA U3
YHHUKQJIBHBIX MaTepuaioB. [lenTpudyxHas ycTraHOBKa, OJJHAKO, TPeOyeT OOJIBIIOrO YHcia
3THX KOMIIOHEHTOB, TaK YTO HX KOJHUYECTBO MOXET CIYKUTh BaKHBIM HWHIUKATOPOM
KOHEYHOT'O MCIIOJIh30BaHHUSI.

Bpamaromuecsi KOMIIOHEHTbI
a) [onHble poTOpHBIE COOPKH

TOHKOCTEHHbIE IWIMHIAPHI MIM DSl COCAMHEHHBIX MEXIY COOOH TOHKOCTEHHBIX
IWIMHIPOB, U3TOTOBJICHHBIX U3 OJHOTO WM 0OJee MaTepHajoB C BHICOKMM 3HAYCHUEM
OTHOUIEHUS MPOYHOCTH K INTOTHOCTH, YKa3aHHbIX B [IOACHUTEJIBHOM 3AMEUYAHNUU
K HacrosmeMmy pasaeny. CoeauHeHHE IMIMHIPOB MEXIy cOOOH OCYyIIECTBISIETCS NpH
MTOMOIIM THOKHUX CHIIB(OHOB WM KOJIEL, ONMcaHHbIX B 4acTu 5.1.1.(c) Hike. CoOpaHHBIH
POTOp UMEET BHYTPEHHIOIO(HME) eperopoaKy(1) U KOHIEBBIE y3IIbl, ONIMCAHHBIE B YaCTSIX
5.1.1.(d) u(e) mmke. OgHako TONHasE COOpKa MOXKET OBITh ITOCTABIEHA 3aKa3YWKy B
JaCTUYHO COOpaHHOM BHJIE.

b) PoTopnbie TpyOBI

CrienuanibHO TpeIHA3HAYCHHBIC WM IMOJTOTOBJICHHBIE TOHKOCTCHHBIC IWIMHIDPHI C
TonmuHON creHku 12 MM (0,50 mrofiMa) wim MeHee, tuaMeTpoM oT 75 mwm (3 mroiima) 1o
400 mM (16 mr0iiMOB), M3TOTOBJCHHBIC W3 OJHOTO M 0OJie€ MaTepHaioB, WMEIOIINX
BBICOKOE  3HAQYEHHWE OTHOIICHWS MPOYHOCTH K  IUIOTHOCTH, YyKa3aHHBIX B
[HOACHUTEJIBHOM 3AMEYAHUNMU k HacrosuiemMy pasieny.

C) Konpiia mmm cunbhoHbI

KoMmnoHeHTHI, crenuanbHO TpeIHAa3HAYeHHBIE WM IIOATOTOBJICHHBIC IS CO3JAHUS
MECTHOM OIOPHI JJIsl POTOPHOM TPYObl WM COSAMHEHUS Psijia POTOPHBIX TPYyO. CHIb(hOHBI
MPEJICTABJISIOT CO00H KOPOTKUE IIMIMHAPKI ¢ TONIUHON cTeHkH 3 MM (0,125 mrotima) umu
MeHee, quaMeTpoM oT 75 MM (3 mroiima) o 400 MM (16 mr0fiMOB), IMEROIUX OJIUH Todp U
M3TOTOBJICHHBIE M3 OJHOTO W3 MaTepHajiOoB, MMEIOIINX BBICOKOE 3HAYCHHE OTHOIICHHS
MPOYHOCTH K IUIOTHOCTH, YyKazaHHeIXx B IIOSCHUTEJIBHOM 3AMEYAHUU «k
HACTOSIIEMY pa3aeny.

d) [Teperopoaku

KomnonenTs! B hopme mucka auamerpoM oT 75 MM 1o 400 mm (ot 3 mo 16 mroiiMoB),
CHennaIbHO MpeHa3HauYeHHbIE WU MMOATOTOBJICHHBIE JUI YCTAHOBKH BHYTPH POTOPHOMN
TpyOBl TEHTPU(PYTH C [ENbI0 H30JMPOBATH BBIIYCKHYI0 Kamepy OT TJIaBHOH
Pa3IeNUTENLHOM KaMephl U B HEKOTOPBIX CIyvasx ISl yIydlieHus upkKyssiiuu raza UF6
BHYTPH TJIABHOW pa3feNUTebHOW KaMepbl POTOPHON TPYOBI M M3TOTOBJICHHBIE U3 OJTHOTO
M3 MaTepualioB, MMEIOIIUX BHICOKOE 3HAaU€HHE OTHOIICHHS MPOYHOCTH K IUIOTHOCTH,
ykazauHbix B [IOSICHUTEJIbBHOM 3AMEYAHNU k HacTosIieMy pasieiny.

e) BepxHue/HmKHUE KPBIIKH

KomrmonenTsr B popMme mrcka auameTpoM oT 75 MM (3 mrotima) mo 400 mMm (16 mroiiMoB),
CIICHUAJIBHO MPEAHA3HAYCHHBIC WM MOATOTOBJICHHBLIC TaKUM 06pa30M, ‘-ITO6I>I TOYHO
COOTBETCTBOBaTh JUAMETPY KOHIIOB POTOPHOI TPyObl M OJlarogapsi 3TOMy yAEp>KUBATh
UF6 BHYTpH ee. DTH KOMIIOHEHTHI HCIOJB3YIOTCSA Al TOrO, 4TOOBI MOJICPKUBATH,
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yACPKUBATh WM COJACPKaTh B ceOE KAk COCTaBHYIO YacTh O3JEMEHTBI BEPXHETrO
MOJIITUITHAKA (BEPXHSIS KPBIIIKA) HITU CITYKUTh B KAYECTBE HECYIIIEH YacTH BPALIAFOIIIXCS
AJICMEHTOB 3JICKTPOJBHUTATEIS U JJIEMEHTOB HIDKHETO TOJIIUITHUKA (HIDKHSS KPBIIIKA), U
M3TOTOBJSIFOTCSA U3 OJHOTO M3 MATEPUANIOB, UMCIONIMX BBICOKOE 3HAYCHUE OTHOIICHHS
MIPOYHOCTH K IUIOTHOCTH, YyKazaHHbeIX B [IOSACHUTEJIBHOM 3AMEYAHUU «
HACTOSIIIIEMY pa3zieiy.

[NOACHUTEJIbBHOE 3AMEYAHUE

Jlnsg  Bpamiaonmxcs KOMIIOHEHTOB LEHTPHU(YT HCIHONB3YIOTCS  CICTYIOIIHE
MaTepuaibl:

a)  MapTeHCHUTHOCTapEIOIIMe CTaIH, UMEIOIIIEe MAKCUMAaJIbHBIA Mpeaes NPOYHOCTH Ha
pactsxenne 2,05 x 10° H/m? (300 000 dynT/kB. mroiim) miu 6oee;

b)  agrOMUHHEBBIC CIUIaBbl, HMEIOIINE MAKCHMAIbHBI Tpeaea MPOYHOCTH Ha
pactsxenue 0,46 x 10° H/m? (67 000 ¢pynT/XB. mroiim) uiu Goree;

c) BOJIOKHUCTBIE (HUTENOJOOHbIC) MaTepuaibl, HPUTOIHBIC ISl HCIONb30BAaHUS B
KOMIIO3UTHBIX CTPYKTypaxX W UMEIOIIKE 3HAYEHHs YAEIBbHOIO MOXIYJI yIPYTOCTH
12,3x 10°m nnmm Gonmee M MaKCHMAIbHOTO YAETBHOTO ITpefeNa MPOYHOCTH Ha
pactsikenune 0,3 x 10° umu Gonee («yAebHBIH MOYJIb YIPYTOCTHY» — 3TO MOJLYJIh
IOnra B H/MZ, JICTICHHBIA Ha yJIElbHBIA BEC B H/M3; «MaKCUMAaJbHBIM yIETbHBIM
MIpeesT MPOYHOCTH Ha PACTHKEHHE» — 3TO MaKCUMAaJIbHBIN Mpe/ieN MPOYHOCTH Ha
pactsxenue B H/M?, nenenHbli Ha yaenbHbIil Bec B H/MC,

CraTnuecKHue KOMIIOHEHTDLI
a) TToaAmMOHUKN ¢ MArHUTHOM MOIBECKOM

CriermanpHO  TpefHAa3HauY€HHBIE WM  TOATOTOBJICHHBIE MOJIIMITHUKOBBIE  Y3IIBI,
COCTOSIIME W3 KOJIBLEBOTO MarHWTa, MOJBEIICHHOr0o B 000iiMe, copaepKaiieil
nemmgupyromyo cpeny. OOoiima wusroroBisercs u3 croiikoro k UFs martepumana
(cm. ITIOSAACHUTEJIBHOE 3AMEYAHUE k pasgeny 5.2.). Marautr coemuHSETCS C
TTOJTFOCHBIM HAKOHEYHUKOM WJIM BTOPHIM MAarHUTOM, YCTAaHOBJICHHBIM Ha BEPXHEH KPHIIIIKE,
ornrcaHHoW B paznene 5.1.1.(e). Maraut MoxxeT UMeTh POpPMY KOIbIIa C COOTHOIICHHEM
MEX]ly BHEIIHUM U BHYTPEHHUM JIMAMETPaMHU, MEHBIIUM WU paBHbIM 1,6:1. Marnur
MOXET UMETh ¢dhopmy, 00ecneurBaroIy o Ha4aJIbHYO IPOHUIIAEMOCTh
0,15 I'e/m (120 000 equaun; CI'C) wiu Gosee, WM OCTaTOYHYHO HAMarHHYEHHOCTh 98,5%
nin Ooliee, WIM TPOU3BENICHNE HHIYKIMM Ha MaKCUMAaIbHYIO HANpsSHKEHHOCTH OIS
6onee 80 k/x/M° (10" T'c.d). Kpome OOBIUHBIX CBOMCTB MaTepHana, HEOOXOINMBIM
MPEIBAPUTEIHHBIM YCIIOBUEM SIBIISICTCS OTPAHUYCHUE OYCHb MAJIBIMU JIOIYCKaMu (MeHee
0,1 mm mmm 0,004 mroiiMa), OTKIIOHEHHSI MATHUTHBIX OCEH OT reOMETPHUYECKUX OCeH WIIH
obecrreueHre 0c000H TOMOTEHHOCTH MaTeprajia MarHuTa.

b) [NommunaukH/neMIipepsl

CriennansHO TpeTHA3HAYECHHBIC WU TIOATOTOBJICHHBIC MTOAIIAITHUKY, COACPIKAIINE Y3eI
OCH/YIUIOTHUTEIBHOE KOJBIIO, CMOHTHPOBaHHBIM Ha Jemmdepe. Ocbh  0OBIYHO
MpeCTaBiIsgeT co00M BaJl M3 3aKaJCHHOM CTalld C OJTHUM KOHIIOM B (popMe monychepsl, U
CO CpelCTBaMH TOJCOSAMHEHUsI K HUKHEH KpHIIIKe, onmrcaHHoW B paszgene S5.1.1.(e), Ha
npyroM. Bai, omHako, MOXeT OBITh COCIWHEH C THAPOJIWHAMHYCCKHM TOIITHITHIKOM.
Konbio wumeer ¢opmy Tabnerku ¢ mnoiaychepuueckuM yriayOleHHeM Ha OJHOM
MOBEPXHOCTH. DT KOMIIOHEHTHI YACTO TIOCTABIISIFOTCS OTIEIBHO OT AeMIidepa.
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c)  MouekynspHbIe HACOCHI

CrnenuanbHO MpeaHa3HaYeHHBIE WK MOATOTOBICHHBIE IIMIMHAPHI C BHITOUCHHBIMH WJIH
BBIJIABJICHHBIMA BHYTPHM CIHUPATbHBIMH KaHaBKAMH W C BBICBEPICHHBIMH BHYTPH
OTBepCTUSIMU. THHOBBIMH pa3MepaMy SBIISIOTCS CIEAYIONIHe: BHYTPEHHUH AUaMeTp OT
75 mm (3 mroiima) o 400 mm (16 groitmoB), TommuHa creHku 10 mm (0,4 mroiima) wnn
Oosnee, ¢ [IMHOW, paBHOM nuaMeTpy wuiaM Oonbiie. KaHaBkM OOBIYHO HMEIOT
MPSIMOYTOIILHOE ToTIepedHoe ceueHne u rryouny 2 mum (0,08 mroiima) wm Gornee.

d)  Crarops! aBUTaTENEH

CrierualibHO TIpeHa3HAUYCHHbBIC WM MOATOTOBJICHHBIC CTATOPBI KOJBICBOU (POPMBI JIs
BBICOKOCKOPOCTHBIX MHOTO(a3HBIX TUCTEPE3UCHBIX (mmm PEaKTUBHBIX)
AJIEKTPOJIBUTATENICH TIEPEMEHHOTO TOKa JUIsl CHHXPOHHOW pa0OThI B YCIOBUSAX BaKyyMa B
muamnazone vactor 600-2000 I'm m B amamazone momrHocTe 50-1000 BA. Cratopsl
COCTOSIT U3 MHOTO(a3HBIX 0OMOTOK Ha MHOTOCIJIOMHOM JKEJIE€3HOM CEPJCYHUKE C HU3KHMU
MOTEPSIMH, COCTAaBJICHHOM U3 TOHKUX IUIACTHH, 00BI4HO TonmuHoH 2,0 MM (0,08 mroiima)
WA MEHee.

e) Kopmyca/mpueMHUKH HeHTpUDYTH

KomnoneHTs!, criennanbHO MpeAHa3HauYeHHbBIE WU MTOATOTOBICHHBIE Ui Pa3MELeHHs B
HUX COOpKHM pOTOpPHOH TpyOBl TazoBoll ueHTpudyru. Kopmyc cocToMT M3 KECTKOTO
IWIMHIpPaA ¢ TommuHO#M creHku 1o 30 MM (1,2 mroiiMa) ¢ mpenu3noHHO 00paboTaHHBEIMU
KOHI]AMH U YCTAHOBKH ITOAUIMITHAKOB M C OJHUM WJIM HECKOIbKMMHU (IIaHIIAMU IS
MoHTaxa. OOpabOTaHHBIC KOHIBI MApPAUICTBHBI JPYT JPYry W TEPICHAUKYISPHBI
MPOJIONIBHOM ocu InHpa B npeaenax 0,05 rpamyca unu menee. Kopmyc MoxeT Takxke
MIPENICTABIATh CO00M KOHCTPYKIHIO STYEUCTOTO THIIA ISl pa3MEIIeHIs B HEM HECKOJIBKUX
poTopHBIX Tpy0. Kopiryca m3roraBmuBaloTcs U3 MaTepHayioB, Koppo3uecTorkux K UFs,
WJIU 3aIIUIIAI0TCS HOKPBITHEM U3 TaKUX MaTepUajoB.

f) JloBymku

CrnenuanbHO NMpeJHa3HaYCHHBbIC WM MOATOTOBICHHBIE TPYOKH BHYTPEHHUM IHaMETPOM
1o 12 mm (0,5 mroiima) muia uzBnedenns raza UFs u3 poTopHOU TpyOBI 10 METOAY TPYOKH
[Tuto (T.e. ¢ OTBEpCTHEM, HAIIPABICHHBIM Ha KPYroBOH MOTOK Ta3a B POTOPHON TpyOe, K
pruMepy, MOCPEACTBOM HM3rnda KOHIA palualbHO PAacHojOKEHHOH TpyOKH), KOTOpBIE
MOJKHO IIPUKPENUTh K IIEHTPAIBHONW CUCTEME M3BIEUCHMS ra3a. TpyOKH M3rOTOBIEHHI U3
MarepuasoB, koppo3uecToMkux K UFg, WM 3amuuiarorcss NOKPHITUEM U3 TaKHUX
MaTepUanoB.

CrnenmnajJbHO NpeAHa3HAYEHHbIE WM MOAr0TOBJIEHHbIE BCIIOMOraTeJbHble CHCTEMBI,
o0opyaoBaHHEe M KOMIIOHEHTBHI [JIsi MCHOJB30BAHHUS Ha Ta30leHTPUPYKHOMH
YCTAHOBKeE 110 000TallleHNI0

BBOJHOE 3AMEYAHUE

BcrnomorarenbHble  CHCTEMBI, OOOPYJOBaHHE W KOMIIOHCHTHI Ta30LEHTPUDYKHOM
YCTaHOBKH TIO OOOTAIICHUIO MPECTABISIOT COOOM CHCTEMBI YCTAHOBKH, HEOOXOAUMBIC
nust nogaun UFs B ieHTpu(yTH, JUIs CBSI3M OTJIENBHBIX NEHTPHAYT MKy OO0 C IEIThI0
00pa30BaHus KacKaaoB (WK CTyIEHEel), 94TOObI JOCTHYb 00Jiee BHICOKOTO 00OTAIICHUS U
U3BIICYh «HpOAYKT» u «XxBocThDy UFs w3 wnentpudyr, a Takke o000pyaoBaHUE,
HEOOXO0IUMOe JIs TIPUBENICHHS B IeHCTBUE IEHTPU(YT WK JUTS YIIPABICHUS YCTAHOBKOM.
O6bruHo UFg ncnapsiercst U3 TBEPABIX BELISCTB, TIOMEIICHHBIX BHYTPH ITTOIOTPEBAEMbBIX
ABTOKIIABOB, W TMOAAeTCs B Tra3000pa3Hoil (opMe K MeHTpudyram uepe3 CHCTEMY
KOJUIEKTOPHBIX TPpyOoTpoBooB Kackana. «lIpoxykt» u «xBocte» UFg, mocTynatommue u3
neHTpudyr B BHIE Ta3000pa3HbIX IMOTOKOB, TaKXKe MPOXOMAT Yepe3 CUCTEMY
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KOJIJICKTOPHBIX TPYOOMPOBOMOB Kackaga K XOJOJHBIM JIOBYIIKaM (paboTaroIuM MpH
temmeparype okoso 203 K (—=70°C)), rae oHM KOHACHCUPYIOTCS M 3aTE€M ITOMEIAIOTCSA B
COOTBETCTBYIOIINE KOHTCHHEPHI JIsl TPAHCITIOPTUPOBKY HITH XpaHeHHs. Tak KaKk yCTaHOBKa
Mo OOOTaleHUI0 COCTOMT W3 MHOTHUX ThICSY LEHTPU(PYT, COOPAHHBIX B KACKAaIHl,
CO3JIAIOTCS. MHOTOKHIIOMETPOBBIE KOJIJICKTOPHBIE TPYOOIPOBOJBI KACKaJOB C THICSYaAMH
CBAapHbIX MIBOB, IIPUYCM CXEMa OCHOBHOM YacTH HX COCIII/IHCHI/Iﬁ MHOT'OKpaTHO
noBTopsiercs. O0opymoBaHUE, KOMIOHEHTHI M CUCTEMBI TPYOOIIPOBOIOB U3TOTOBIISIOTCS C
COOJTIOZICHUEM BBICOKHX TPEOOBAHUI K BAKYYM-TLIOTHOCTH U YHCTOTE 0OPabOTKH.

Cucrembl HOHa‘lI/I/CHCTeMbl O0TBOAA «IMIPOAYKTAa» U «KXBOCTOB»

CHeI_[I/Ia.]'ILHO OpeaAHA3HAUYCHHBIC WM TMOATIOTOBJICHHBIC TCEXHOJIOTHMYCCKUE CHUCTCMBI,
BKIIIOYArOmme:

NHUTAONINE aBTOKJIABHI (MIIM CTAHIMM), Hcrob3yeMble [t nogaun UFs B kackamsr
nentpudyr npu nasnexnn o 100 kI1a (15 ¢yHT/xB. q10iiM) 1 ipu ckopocth 1 Kr/4a
unu 6ornee;

JieCyOIMMaTOPBI (MM XOJIOAHBIC JIOBYIIKH ), HCIIOIBb3yeMble 11 BeiBeaeHus UF s u3
KackamoB mpu gnaBieHun 1o 3 klla (0,5 ¢yn1/B.I0NM). JlecyOmmumaropsr
cniocoOHbI oxnaxaathbes 10 203 K (—70°C) u marpeBatbes g0 343 K (70°C);

CTAaHUUU «IPOAYKTa» U «XBOCTOBY», HcHonb3dyemble s nepeMemieHuss UFs
B KOHTEHHEPHI.

Ora yCTaHOBKa, 00OpYJOBaHHE W TpPYyOONPOBOILI TOJTHOCTHIO H3TOTABIUBAIOTCS W3
croikux Kk UF¢ wMaTepmamoB WM 3alIMINAIOTCS  TOKPHITHEM W3 HUX
(cm. ITOACHUTEJIBHOE 3BAMEYAHMUE k manaoMy pa3zenny) ¢ coOtoIeHHEeM BEICOKUX
TpeOOBaHMI K BAKyyM-IDIOTHOCTH M YHCTOTE 00PabOTKH.

ManmuHHBbIE CHCTEMBI KOJLUIEKTOPHBIX TPYOONPOBOI0B

CrnenuanbHO IpeJHA3HAYEHHBIC WM IOATOTOBJIEHHBIE CHCTEMbl TPYOOIPOBOAOB U
KosuiekTopoB Uit yaepxkanua UFs BHYTpH HEeHTpU(]YXKHBIX KacKaJoB. JTa CeTh
TpyOOTIPOBOIOB OOBIYHO MPENCTABISAET COOOH CHUCTEMY C «TPOWHBIM» KOJUIEKTOPOM, U
Kaxzasi HeHTpUdyra coeIMHEHa ¢ KaKABIM U3 KOJUIEKTOpoB. ClemoBaTenbHO, cxeMma
OCHOBHOM 4YacTM MX COEAMHEHHMS MHOTOKpPAaTHO moBTopseTca. OHa IOJHOCTHIO
nsrotaBnuBaercsi u3 croiikux Kk UFs warepuanoB (cm. [MOSACHUTEJIBHOE
3AMEYAHMUE k HacTosmeMy pasfieny) ¢ CoOM0IeHIeM BEICOKAX TPeOOBaHUHN K BaKyyM-
IJIOTHOCTH M YACTOTE 00PaOOTKH.

Macc-ciekTpoMeTpbl/HcTOYHUKH HOHOB A1 UFs

CrnenuanbHO MpegHa3HaYeHHBbIE WM TOATOTOBJICHHBIE MAarHUTHBIC WM KBaApYIOJIbHEIE
Macc-CIEeKTPOMETPHI, CIIOCOOHBIE TPOU3BOIUTH MPSIMOI 0TOOP Mpod MmoxaBaeMoil MaccHl,
«TPOIYKTa» I «XBOCTOBY» M3 ra3oBbIX MOoTOKOB UF¢ 1 o0nanaromie moJHsIM HabOpoM
CJIETYIOINX XapaKTepPUCTUK:

I. yAenbHas pa3pelaronias CiocoOHOCTh 1Mo Macce cBhimie 320;

2. CoacpKaT HCTOYHHUKKU HOHOB, HU3IOTOBJICHHBIC H3 HHUXpOMa WIM MOHEIA HWIIN
3alIUIICHHBIC MMOKPBITUEM M3 HUX, UJIXM HUKCIIMPOBAHHBIC,

3. COACPKAT MOHU3AITMOHHBIC UCTOYHUKHU C 60M6apz[1/1p0131<0171 JJICKTPOHAMU,

4. coJiepKaT KOJUIEKTOPHYIO CHCTEMY, IPUTOJHYIO U N30TOITHOTO aHAIIN3A.
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IIpeoGpa3oBaTen 4acTOTHI

[IpeoOpazoBaTeny 4YacTOTHl (TakKe HM3BECTHBIE KaK KOHBEPTOPHI WM HHBEPTOPHI),
CHeIHMAaIbHO MPEIHA3HAYCHHBIC WX MOATOTOBICHHBIC JIsl IUTAHUS CTATOPOB JIBUTATEIICH,
OTpeeNieHHbIX B moanyHkTe 5.1.2.(d), unmM 4yacTH, KOMIIOHEHTHI U TMOJICOOPKU TaKhX
mpeoOpa3oBaTeied  YacTOTHI,  OONamarolmde  IOJHBIM ~ HA0OpOM  CIIEMYIONTUX
XapaKTEPUCTHUK:

1. MHOTO(a3HbIN BbIx0 B AuanazoHe oT 600 xo 2000 I';

2. BBICOKasl CTaOMIIBHOCTH (CO cTabmim3aruei 9actoTsl Jryurie 0,1%);
3. HU3KHE HEIMHEWHBIC NCKaXeHUs (MeHee 2%);

4. k03¢ urmenT moneznoro aeicTus cbiire 8§0%.

[NOACHUTEJIbBHOE 3AMEYAHUNE

IlepeuncnenHoe Belle 000pyNOBaHHME BCTYHA€T B HEMNOCPEICTBEHHBIM KOHTAaKT C
TexHonornyeckuM razoM UFs wii HEmocpenCcTBEHHO yHpaBisieT padoTod HeHTpudyr u
MPOXOKACHUEM T'a3a OT HEHTPUPYTH K HeHTpU(yTe U U3 KacKaaa B KacKas.

Kopposuecroiikue k UFg¢ maTepuanbl BKIIOYAIOT HEP)KABEIOIIYIO CTallb, aTIOMUHUH,
QTIOMUHHUEBBIC CIUIABBI, HUKEJh WX CIUIaBhI, copepxariue 60% u 0oyiee HUKEI.

CrnenmnaJibHO NpeHA3HAYECHHBIE WM MOATOTOBJIEHHbIE COOPKH M KOMIIOHEHTHI JJIsl
HCI0JIb30BaHUA NPU ra3oau¢y3uoHHOM 000ralieHuH

BBOJHOE 3AMEYAHUE

Ilpu razomuddy3noHHOM MeTolde  pa3leleHHs HW30TOMOB  ypaHa  OCHOBHOM
TEXHOJIOTHYECKOW COOPKOM SIBISETCS CHENHaIbHBIA TOPHUCTHIN razonnddy3noHHBII
Oapbep, TEIUTOOOMEHHUK IS OXJIAKICHUSA Ta3a (KOTOPBIA HArpeBaeTcs B IpoIiecce
CKaTHA), YITIOTHUTENbHBIE KIIAaHbl M PETYJIMPYIOIIUE KIanaHbl, a TAKXKe TPYOOIPOBOIBI.
[Tockonpky B Tazonn¢¢y3HOHHON TEXHOJOTHH HCIONB3YyeTCs IeCTU(TOPHUCTHIA ypaH
(UF¢), Bce obopymoBaHue, TpyOOIpPOBOABI M IOBEPXHOCTH H3MEPHUTEIBHBIX MPHOOPOB
(KOTOpBIE BCTYMAlOT B KOHTAKT C Ta30M) JOJDKHBI M3TOTABIMBATBCS U3 MaTEpUAJIOB,
COXpaHAomKX cTaduiabHOCTh Tpu KoHTakTe ¢ UFs. T'azomuddysnonnas ycranoBka
COCTOMT W3 psfa TakuX COOpOK, TaK YTO WX KOJIHYECTBO MOXKET OBITh Ba)KHBIM
MOKa3aTesleM KOHEYHOTO MpeHa3HAYEeHNSI.

I'azoaudgdy3nonnnie 6apbepbl

a) CrenMajbHO NpEAHA3HAUYECHHBIC WM IOATOTOBICHHBIE TOHKHE, IIOPUCTHIE
GuapTpsI ¢ pasmepom mop 100-1000 A (anrcrpem), Tommumroi 5 MM (0,2 mroiiMa) HiIH
MeHbIlle, a i TpyOuareix Qopm auamerpoM 25 mMm (1 mroiiM) WM MeEHbIIE,
W3TOTOBJIEHHBIE M3 METAJUIMYECKUX, MOJUMEPHBIX WIM KEpaMHUYECKHX MaTepHalIoB,
kopposuectoiikux k UFs, n

b) CIIEITHATBHO TOTOTOBICHHBIC COSIMHEHUS UITU MTOPOIITKH JIJIST U3TOTOBJICHUS TAKUX
¢unpTpoB. Takue coeIMHEHUS U MOPOIIKH BKIIFOYAIOT HUKEIh WIH CIUIABHI, COICPIKALIIC
60% wmium Oojee HHKEIS, OKCHUI aloMUHHA win croiikue K UFg HOIHOCTBIO
(hTopupoBaHHBIE YTIIEBOJOPOAHEIE MTOIUMEPHI ¢ YHCTOTON 99,9% mnm Gonee, pazmepom
gacTul] MeHee 10 MKM U BBICOKOW OJHOPOIHOCTBIO YACTHI[ MO KPYITHOCTH, KOTOPHIE
CHEIMATHHO TIOrOTOBICHBI JIJIsl H3TOTOBIICHUS ra301u((Hy3UOHHBIX OApHEPOB.
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5.3.4.
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54.

Kameps! nuddysopos

CrienianbHO NpeTHa3HAYCHHBIC WM TMOJrOTOBJICHHBIC TePMETHYHBIC IMIHHIPUICCKUE
cocynsl muamerpom 6omee 300 mm (12 mroiimoB) u mmHO#M 60see 900 mMm (35 mroitmoB),
WIH TPSIMOYTOJILHBIE COCYJIbI CPaBHHMBIX Pa3MEpPOB, UMEIOIIME OJUH BITYCKHOUW U JiBa
BBIMMYCKHBIX MAaTPyOKa, JAUAMETp KaXJOro W3 KOTOphIX Ooinee 50 MM (2 mroiima), ams
ITOMEMICHHUSI B HUX Ta301u(Py3HOHHBIX OaphepoB, M3TOTOBJICHHBIE M3 CTOHKHX K UFg
MaTEepUAJIOB WK 3aIUIICHHBIC MOKPBITHEM U3 HUX, U MPEHA3HAYCHHBIC JUISI YCTAHOBKY B
TOPU30HTATBHOM UITH BEPTHKATHHOM MOJIOKCHUH.

KoMmnpeccopsl u razonyBku

CrenuanpbHO TpelHa3HAYEHHbIE WM IIOJITOTOBJICHHBIE OCEBBIC, LEHTPOOSIKHBIC WIN
00bEMHBIE KOMIPECCOPBI, MU Ia30/LyBKH C IPOM3BOIUTEIBHOCTBIO Ha Bcoce 1 MY/MUH WiiH
6onee UFs u ¢ naBnennem Ha BbIXone 10 Heckonbkux coteH klla (100 ¢pyHT/KB. groiim),
NpedHa3HAaYeHHble i1 JOJTOBPEMEHHOM oJkcmyatauud B cpeae  UFs ¢
ANIEKTPOIBUTATETIEM COOTBETCTBYIONIEH MOIIHOCTH WMiIM O€3 Hero, a Takke OTIENbHBIC
cOOpKM TaKMX KOMIIPECCOPOB M Ta30JyBOK. DTH KOMIIPECCOPBI M Ta30JyBKH HMEIOT
nepenan gasnenus ot 2:1 1o 6:1 u usroraBnuBarorcs u3 croiiknx k UFs maTtepuanos uinu
HOKPBIBAIOTCS MMHU.

YioTHeHHsI BPAIIAIOIINXCSH BAJIOB

CrnenuanbHO IpeJHA3HAYECHHBIE WM IOATOTOBJICHHBIE BAaKyyMHbIE YIUIOTHEHUS,
YCTaHOBJICHHbIE Ha CTOpPOHE IIOJa4¥ M Ha CTOpPOHE BBIXOJa JIs YIUIOTHEHHS Baa,
COEMHSIOIIEr0 POTOP KOMIpPEccopa WM Ta3ofyBKU C NPUBOJHBIM JBHUraTeseM, ¢ TeM
9T00BI 00ECTIEUNTh HAZCKHYIO TePMETH3ALMIO, TPEIOTBPALIAIONIYI0 HATEKaHHE BO3IyXa
BO BHYTPEHHIOK KaMepy KOMIIpeccopa WM razofyBKH, kKoTopas HanojHeHa UFs. Takue
YIJIOTHEHUS! OOBIYHO MPOEKTHPYIOTCS HA CKOPOCTh HaTeKaHus OyQepHOro rasza MeHee
1000 cvm®/muH (60 mroiiM®/MuH).

TenmoooMeHHuKH 11 oxJa:kaeHus UK,

CrnenyanbHO NpeAHA3HAUYEHHbBIE WK MOATOTOBJICHHBIE TEIUIO0OMEHHHUKH, H3TOTOBJICHHbIC
3 crorikux Kk UFs MaTepuasioB WM MOKPHITHIE UMH (32 MCKIIOUEHHEM HepKaBelolIei
CTajd), WO MEIObl0, WM JIOOBIM COYETaHWEM JTHUX METaUIOB M pacCYUTAHHBIE
Ha CKOPOCTh  W3MEHEHHUs JaBIICHHUs, OIpelensmiomero yreuky, weHee 10Ila
(0,0015 dynuT/KB. mroitm) B yac mipu nepenazae napaenus 100 klla (15 byHT/KB. q0tiM).

CrnennajJbHO NpeAHA3HAYEHHBbIE WM MOATr0TOBJIEHHbIE BCIIOMOTraTeJIbHbIe CHCTEMBI,
o0opyaoBaHMe M KOMIIOHEHTHI /JIsi HCHOJbL30BAHMA MNpPH Tra30au(Py3uoHHOM
odorameHnu

BBOJIHOE 3AMEYAHUE

BcnomoratenbHble CHCTEMBI, 000pYJOBaHWE W KOMIIOHEHTHI I Ta30auddy3HOHHBIX
YCTaHOBOK IO 00OTAIEHHIO IIPEICTABIISIOT COO0I CHCTEMBI yCTaHOBKH, HEOOXOJMMBIE /IS
nogauu UFs B razonuddpy3noHHyro cOOpKy, Ui CBS3H OTIENIBHBIX COOPOK MeXIy co0oii
1 00pa3oBaHUs KacKagoB (WM CTyIEHEW) ¢ LeNbl0 IMOCTENEHHOTo AOCTHXEHHUs Oolee
BBICOKOT'O 00OTaIICHUs U U3BJICUCHHS «IPOLyKTa» U «xBocToB» UFs n3 nuddy3noHHBIX
KackazoB. BBUy BEICOKOMHEPIIMOHHBIX XapaKTEPUCTHUK AU PY3MOHHBIX KacKaoB JIto0oe
MpephIBaHKE UX PabOThI, 0COOEHHO X OCTAHOBKA, IPUBOJAT K CEPhE3HBIM MTOCICACTBHSM.
CrenoBarenbHO, Ha ra30au(pPy3nOHHON YCTAHOBKE Ba)KHOE 3HAYEHHE MMEIOT CTPOroe U
MOCTOSIHHOE ~ TIOJIEPXKaHHE BaKyymMa BO  BCEX  TEXHOJOTHMYECKHX  CHCTEMax,
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5.4.1.

5.4.2.

5.4.3.

ABTOMATH4YCCKas 3aluTa OT aBapHﬁ U TOYHOC aBTOMATH4YCCKOC PCTYJIUPOBAHUC IMOTOKA
raza. Bce aTo IPpUBOONUT K HCO6X0,I[I/IMOCTI/I OCHAIICHUA YCTaHOBKHU OOJIBIIHM KOJTUYSCTBOM
CIICHUAJIBHBIX U3MCPUTCIIbHBIX, PCTYJIUPYIOMUX U YIIPABIAIOIINX CUCTEM.

O06b1uHO UF( nicnapsiercst U3 NWIMH/POB, IIOMEIIEHHBIX BHYTPU aBTOKJIABOB, U TIOJIACTCS B
ra3000pa3Hoii popMe K BXOJHBIM TOUYKAM Yepe3 CHCTEMY KOJUIEKTOPHBIX TPYOONPOBOIOB
kackana. «IIpoaykt» u «xBocTh» UFs, mocTymaroiiype W3 BBIXOAHBIX TOYEK B BHIC
ra3000pa3HBIX IIOTOKOB, MPOXOAST Yepe3 CHCTeMYy KOJUICKTOPHBIX TpPyOOIpOBOIOB
Kackaza Jub0 K XOJOJHBIM JIOBYIIKAM, JHOO K KOMITPECCOPHBIM CTAHIUSIM, TJC
razoo0pasubeiii motok UFs CKmkaeTcs W 3aTeM TIOMEIIAETCS B COOTBETCTBYIOIIHC
KOHTCHHEPB! JUIS TPAHCIOPTUPOBKH WM XpaHeHHs. [lockoibKy Tazoauddy3rnoHHas
YCTaHOBKA 1O OOOTAIICHUI0 UMEET OOJBIIOE KOIMYECTBO Ta30au(dy3HOHHBIX COOPOK,
COOpaHHBIX B KACKaJbl, CO3AIOTCSI MHOIOKUJIOMETPOBBIC KOJICKTOPHBIE TPYOOIPOBO/IbI
KacKaJIOB C THICSYaMU CBApPHBIX IIIBOB, MPUYEM CXeMa OCHOBHOHN YacTH UX COCIUHCHHI
MHOTOKpaTHO TOBTOpsiercs. O0OpyIoBaHHE, KOMIOHEHTHl M CHCTEMbI TPyOOIPOBOJIOB
M3TOTOBJISIFOTCS C COOMIOICHHEM BBICOKUX TPEOOBaHHMU K BaKyYM-TUIOTHOCTH U YHUCTOTE
00paboTKH.

Cucrembl HOIIa‘lI/I/CI/lCTeMLI 0TBOA «IMIPOAYKTa» U «KXBOCTOB»

CrienManbHO TIPEHA3HAYCHHBIC WM TOJTOTOBICHHBIC TEXHOJIOTHUECKUE CHCTEMBI,
criocoOHbIe padoTtats pu nasineHuu 300 [1a (45 GyHT/KB. M0MM) MIH MEHEE, BKITFOTAS:

NHUTAIONINE AaBTOKJIABBI (WM CHCTEMBI), HCHojb3yemble s mnomaun  UFs
B Ta301u($y3HOHHBIE KACKa/bI;

JleCyOIMMaTOpPBI (MM XOJIOTHBIE JIOBYIIIKH ), UCTIONB3yeMble sl BeiBeaeHus UF s u3
razoandHy3HOHHBIX KacKaIoB;

CTaHIIMK OXXMXXCHHA, I'IC UF¢ B ra3006pa3H0171 (bOpMe N3 KacCkazga CXKHMacCTCs
N OXJTAXKIACTCA 40 XKUIAKOT'O COCTOAHUA,

CTAaHUUU «IPOAYKTa» WIH «XBOCTOB», HcCIoOsb3yeMmble 11 nepemerieHus UFs
B KOHTEHHEPHI.

CucreMbl KOJUIEKTOPHBIX TPYOONIPOBOAOB

CrnenuanbHO IpeJHA3HAYEHHBIC WM IOATOTOBJIEHHBIE CHCTEMbl TPYOOIPOBOAOB H
cHCTeMBbI KoJUIeKTopoB i yaepxkanusi UFs BHyTpr razonn(dy3noHHBIX KackaaoB. JTa
ceTh TPpyOOmpoBOI0OB OOBIYHO MPEACTABISAET COOOH CHCTEMY C «IBOMHBIM» KOJIIEKTOPOM,
IZie KaXaas ssueiika CoeIMHEHa ¢ KaKABIM U3 KOJUIEKTOPOB.

BakyymHbIe cUCTEMBI

a) CrenuanbHO TpeJHAa3HAYCHHBIC WM TOJTOTOBICHHBIC KPYIHBIC BaKyyMHBIC
MarucTpalid, BaKyyMHbIC KOJUIGKTOPHI M BaKyyMHBIC HACOCHI MPOHM3BOAMTEIHLHOCTHIO
5 v /mun (175 Gy’ /™Mun) umm Goree.

b) BakyyMmHBIe HacOChI, CICIMAIBHO NpeHa3HAUYCHHBIC )i PabOTHI B COACpIKAIICH
UFs armocdepe W U3roTOBJICHHBIC W3 aTIOMUHUSI, HUKES WIA CIUTABOB, COJCpPIKAIIUX
6onee 60% HUKEIS WU MOKPBITHIE UMU. DTH HACOCHI MOTYT OBITh MJIM POTallMOHHBIMH,
WJIM TIOPIIHEBBIMH, MOTYT UMETh BBITCCHSIIOIINE U (PTOPUCTOYTIICPOIHBIC YIUIOTHCHHUS, &
Tak)Ke B HUX MOTYT IIPUCYTCTBOBATH CICIHALHBIC PA00YUE KUIAKOCTH.
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5.4.4.

5.4.5.

5.5.

CnenuanbHble CTONOPHBIE H PeryJIUpyolie KIANaHbl

CrnenmanbHO TIpeAHA3HAYCHHBIC WIIM TIOJTOTOBJICHHBIC PYYHBIC WM aBTOMATHUCCKHC
CTOIIOPHBIC ¥ PETYIUPYIONIHIE KIAaHbl CUIIB(OHHOTO THUIA, H3TOTOBICHHBIC U3 CTOWKHUX K
UFs matepuanos, nuamerpom ot 40 mo 1500 mm (1,5 mo 59 nroiiMoB) A7si YCTAaHOBKHU B
OCHOBHBIX ¥ BCIIOMOTATEIbHBIX CHCTEMaX Ta30auQy3MOHHBIX YCTAaHOBOK IIO
00oTraIICHHIO.

Macec-cnekTpoMeTpbl/HcTOYHHKH HOHOB 171 UF

CrnenyanbHO MpeJHa3HaYCHHBIC WM MOATOTOBICHHBIE MarHUTHBIC WM KBaApYIOJIbHbIE
Macc-CIEeKTPOMETPHI, CIIOCOOHBIE MPOU3BOIUTH MPSIMOI 0TOOP MPoO MmoaBaeMoil MaccHl,
«IPOAYKTa» WIH «XBOCTOB» M3 Ta30BbIX MOTOKOB UFs 11 obnanaroniue mosiHeIM HaOOpoOM
CIICAYIOIINX XaPAKTEPUCTHK:

1. yIeNbHAs pa3pernarorias ClioCOOHOCTh 10 Macce cBoite 320;

2. COACPKAT HMCTOYHHMKU HMOHOB, U3IOTOBJICHHBIC H3 HUXpOMa WIM MOHEIA WIN
3alMUIICHHBIC ITOKPBITUEM U3 HUX, UJIW HUKCIUPOBAHHLIC,

3. coJiepkKaT HOHM3AIMOHHBIE UCTOYHUKH ¢ OOMOApAMPOBKOM SIEKTPOHAMU;
4. coJiepKaT KOJUIEKTOPHYIO CUCTEMY, IPUTOJHYIO [T M30TOITHOTO aHAIIN3A.
NOACHUTEJIBHOE 3AMEYAHUE

[lepeuncnennoe BeIlle 00OpYIOBaHHWE BCTYMAET B HEMOCPEACTBEHHBI KOHTAKT C
TexHonornyeckuM razoM UFg, 1100 HEmocpeAacTBEHHO peryiupyeT MOTOK B Ipeaesiax
Kackaga. Bce moBepXHOCTH, KOTOphIE BCTYMAIOT B KOHTAKT C TEXHOJOTHUYECKUM Ta3oM,
LIETTMKOM HU3roTaBIMBaroTCs U3 CTOMKUX K UFgs MaTepuanoB WM MOKPHIBAIOTCS HMHU.
Jlist menei pasmesnioB, OTHOCSIIMXCS K Ta3oaudQy3uOHHBEIM yCTPOHCTBAM, MaTepHAHI,
koppo3uectorikue K UFs, BKIIIOUAIOT HEP)KABEIOIIYIO CTallb, AJIIOMUHHUM, allOMUHUEBBIE
CIUIaBbI, OKCHUJ] QJIIOMHUHUS, HUKENb WU CIUIAaBHI, coepxarue 60% wnnu Oosiee HUKENs, a
Takke croiikue Kk UFs momHOCTEIO (hTOpUpOBaHHBIE YIIIEBOAOPOIHBIE TTOJIUMEPHI.

Cl'[el[I/IaJIbHO npeaHasHa4Y€HHbIC UJIH MOAT0TOBJICHHbLIE CUCTEMBI, 060py)mBaHne u
KOMIIOHEHTBDI IJI1fl UCIIOJIb30BAHUA HA YCTAHOBKAX a3POJHHAMHUYECCKOI'0 odorameHmsi.

BBOJHOE 3AMEYAHUE

B mpomeccax aspoamHaMmaeckoro odborameHnus cMech razoobpasnoro UFg u merkoro raza
(BOmOpOI WM reuil) CKUMAETC U 3aTEM MPOITYCKACTCs Yepe3 pa3eiaioine JIEMEHTHI,
B KOTOPBIX HM30TOITHOE pa3leleHHE 3aBepIIaeTCs IMOCPEICTBOM IIONyYEeHUS OOIBIINX
IIEHTPOOEKHBIX CHJI IT0 TEOMETPUH KPUBOJMHEHHOW CTEHKHU. Y CIIENTHO pa3paboTaHbI 1Ba
mpoliecca 3TOro THIA: MPOIECC COIUIOBOTO pa3felieHHsi U TPOLECC BHXPEBOU TPyOKH.
Jist 000MX TPOIIECCOB OCHOBHBIMH KOMIIOHCHTaMHU KacKaja pasJeICHUs SBISIOTCS
IWIMHIPUYECKHUE KOPITyCa, B KOTOPBIX pa3MEIeHBl CHelHalbHbIe pa3eUTETbHBIE
AJIEMEHTHI (COIUIA WIIM BUXPEBBIE TPYOKH), Ta30BbIE KOMITIPECCOPHI U TETNIOOOMEHHUKH TSI
yaajgeHus 0O0pa3yrolierocs MpH CxXatuu Tera. Jlns a’spoJuHaMHYECKUX YCTaHOBOK
TpeOyeTcs Hebli Psil TAKUX KacKaJoB, TaK YTO MX KOJMYECTBO MOMKET CITY>KUTh BAYKHBIM
yKazarejleM KOHEYHOTO HCIIONIb30BaHusA. [loCKOIbKYy B a’dpoAMmHaMHUYECKOM IpoIecce
ucnons3dyerca UFs, mMoOBepxHOCTH Bcero o00OpyAOBaHUS, TpPyOONpPOBOAOB U
W3MEPHUTENBHBIX TMPUOOPOB (KOTOpBIE BCTYMAlOT B KOHTAKT C Ta30M) JOJDKHEI
MU3rOTaBJIMBATHCS U3 MAaTEPUATIOB, COXPAHSIONIUX YCTOMYMBOCTE IpU KoHTakTe ¢ UFs.
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5.5.1.

5.5.2.

5.5.3.

5.5.4.

[NOACHUTEJIbBHOE 3AMEYAHUE

[lepeunciieHHble B HACTOSIIEM pa3jelie AJIEMEHTHl BCTYIAIOT B HEMOCPEIACTBEHHBIM
KOHTaKT ¢ TexHojormueckuMm razoMm UFs mubo HemocpencTBEHHO peryiupyroT MOTOK B
mpeJenax kackaaa. Bece moBepXHOCTH, KOTOPBIE BCTYIIAIOT B KOHTAKT C TEXHOJIOTHYECKIM
rasoM, IMEJIMKOM H3roTaBiuBarOTCA u3 cToWkux K UFs MmaTepuanoB, Wi 3alllUIlEHbI
MOKPBITUEM U3 TaKWX MarepuayioB. s menmell paszmena, OTHOCSAINETOCS K DIEMEHTaM
a’pOJIMHAMHUYECKOTO oboramieHus, kopposuectorikue Kk UFs MaTepualibl, BKIIOYAIOT ME/Ib,
HEP)KaBEIOIIYI0 CTallb, AaIOMWUHUM, AJIIOMHHUEBHIE CIUIaBBI, HUKEIh WIH CIUIABHI,
comepkamue 60% wnu Oonmee HuKeNsd, a Take croiikue k UFg momHOCTBIO
(TopupOBaHHBIE YTIICBOJIOPOIHBIC TOJIUMEPHI.

Pa3nennreabHbIE cOILIa

CrieriuajibHO TpeIHAa3HAYEHHBIC WM IOATOTOBJIICHHBIC DAa3ACiIMTEIbHBIC COMJIA M HX
cOopku. PaznenurenpHbie COMIa COCTOST U3 IEICBUIHBIX H30THYTHIX KAHAJIOB C PaJIHyCOM
n3ruba meree 1 mm (06braHO OT 0,1 mo 0,05 Mm), koppo3uectoiikux k UFg, 1 uMerommx
BHYTPEHHIOIO PEXYIIYIO KPOMKY, KOTOpas pa3aeisieT MPOTEKAIIIUi Yepe3 COIIo ra3 Ha
nBe (hpakmuu.

Buxpesbie TpyOKkH

CrnenuanbHO mMpenHa3sHaYeHHBIE WIM MOATOTOBJICHHBIC BUXPEBBIC TPYOKH U UX COOPKH.
BuxpeBble TpyOKH UMEIOT HMIMHAPUYECKYIO M KOHYCO00pa3Hyio (opMy, H3TOTOBIEHBI
n3 kopposzuectoikux k UFg marepuanoB wWiIM 3allMIIEHBl MOKPBHITUEM W3 TaKHUX
MaTepHaioB U UMEIOT AuaMeTp oT 0,5 cM 10 4 cM IpU OTHOLIEHUU JUIUHBI K fuameTpy 20:1
WIN MEHEee, a TaKKe OAHO Wwin 0oJiee TAHT'eHIIMAJIbHOE BXOAHOE OTBepcTHE. TpyOKH MOTyT
OBITH OCHAIIIEHBI OTBOJAMH COILIOBOTO THIIA HA OJTHOM WJIM Ha 000OMX KOHIIAX.

[NOACHUTEJIbBHOE 3AMEYAHUE

[IuTaTenpHBIN TA3 MOCTYAET B BUXPEBYIO TPYOKY MO KacaTeNHOW C OJHOTO KOHIA MITH
yepe3 3aKpyUUBAIOIINE JIOTATKU WM Yepe3 MHOTOUHUCICHHBIC TAHTCHIIUATBHBIC BXOTHBIC
OTBEPCTHS BIIOJIb TPYOKH.

Kommnpeccopbl 1 razoanyBku

CrieruanibHO TIpeTHA3HAYEHHBIE WM MOJATOTOBIIEHHBIE OCEBbIe, HEHTPU(YKHBIE WIH
00bEeMHBIE KOMIPECCOPHl WJIM Ta301yBKH, M3TOTOBJICHHBIE W3 Koppo3uecTolkux k UFg
MaTepUaioB, WIH  3allWIIeHHBIE  IOKPBITHEM U3 TaKAX  MaTepuasoB,
IIPOM3BOIUTENFHOCTEIO Ha BXoze 2 M /MuH mwimm Oonee cmecn UFg m Hecymero rasa
(BomOpON MK TETHIA).

INIOACHUTEJIBHOE 3AMEYAHUE
Takue xoMIpeccopsl 1 ra30lyBKA 0OBIYHO UMEIOT mepernas aapineHus ot 1,2:1 mo 6:1.
Yn10THeHUs BPAIIAIOIINXCH BAJIOB

CrieruansHO TpeiHa3HaAUYEHHbBIE W TIOJrOTOBJICHHBIC YIUIOTHEHHUS BPAILAIOIIMXCS BaJIOB,
YCTaHOBJICHHbIE Ha CTOPOHE IIOJa4ll M Ha CTOPOHE BBIXOJA I YIUIOTHEHHS Bala,
COEIUHSIIONIET0 POTOP KOMIIPECCOpa MWIIH POTOP Ta30yBKH C MPUBOJHBIM JABUTATENEM, C
TeM 4YTOObl O00ECHEeUNTh HAACKHYI TIEePMETH3AIMI0, MPEJOTBPAINAONIYI0 BBIXOJ
TEXHOJIOTHYECKOTO Ta3a WM HaTeKaHWEe BO3[yXa WU YIUIOTHSIOMIETO Ta3a BO
BHYTPEHHIOIO KaMmepy KOMIIpeccopa WM Ta30AyBKH, KoTopas 3amonHeHa cMmechio UFg
Y HECYIIIETO rasa.
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5.5.5.

5.5.6.

5.5.7.

5.5.8.

5.5.9.

Ten1000MeHHHKH IJIS1 OXJIAKICHNS ra3a

CHCHI/I&]’IBHO MMPEAHA3HAYCHHBIC WX ITOATOTOBJICHHBIC TCHJ’IOO6MGHHI/IKI/I, HU3rOTOBJICHHBIC
nu3 KOppO3HeCTOﬁKHX Kk UFg MaTepuajioB HWJIW 3alllUIICHHBIC TOKPBITUEM H3 TaKUX
MaTepuaioB.

Koxkyxu pa3aeisiioniux 3J1eMeHTOB

CHGHI/I&HBHO MMpEAHA3HAYCHHBIC UJIN ITOATOTOBJICHHBIC KOXYXH pa3aCIAIOIIUuX 3JICMCHTOB,
HU3roTOBJICHHBLIC M3 KOppOSHeCTOﬁKHX Kk UFs MaTepuajioB WK 3alllUIICHHBIX MOKPLITUEM
N3 TaKUX MATCpUAJIOB, MJIA MOMCHICHUSA B HUX BUXPEBBIX pr60K WK PA3ACIIUTCIIbHBIX
COIICII.

[HOACHUTEJIBHOE 3AMEYAHUE

OTH KOXyXH MOTYT TPEICTABIATh COOOH IHIMHAPHYECKHE KaMephl TUaMeTpoM Oolee
300 mm 1 gmuHOM Ooee 900 MM MM TIPSMOYTOJIBHBIC KaMephl CPAaBHUMBIX Pa3MEpPOB H
MOTyT OBITH Nnpe€aAHa3sHAuYCHbI 1Jid YCTaHOBKM B TOPU3OHTAJIBHOM HWJIM BEPTHUKAJIIBHOM
MOJIOKCHUH.

Cucrembl HOHa‘lI/I/CI/lCTeMbl 0TBOAA «IMIPOAYKTa» U «KXBOCTOB»
CHGHI/IaHBHO MMpEAHaA3HAYCHHBIC WJIM IOATOTOBJICHHBIC TCXHOJIOTHYCCKHUE CHCTEMBI WA
060pyILOBaHI/IC JJIA 000raTUTENIBHBIX YCTaHOBOK, M3IOTOBJICHHBLIC W3 KOppOBI/ICCTOﬁKHX

Kk UF¢ MaTCpPUaIOB WM 3allIUIICHHBIX ITOKPBITUEM U3 TAKUX MATCPHUAJIOB, BKIIFOYAIOMINUC:

a) IMMATAOMUEC aBTOKJIABbI, IIE€YNU WJIN CUCTEMBI, UCIIOJbB3YCMbIC JId MOJa4Yun UF6 JIsL
nporecca 000TaIIeHuUS;

b) JnecyOonmuMaTopsl (WM XOJIOIHBIC JIOBYIIKH), HCIIONB3YeMbIE ISl BBIBEICHUS
narpetoro UF¢ u3 mporecca o0oramieHus 1Jis OCAeIYIOIIEro MEPeMEICHHUS;

c) CTaHLIMM OTBEPXKICHUS WM OXXWKEHHUA, UCHOJb3yemble Mg BeiBeaeHUs UFs u3
mporecca odorameHus myteM cxatus u nepesoga UFs B ®UAKYIO WU TBEPIYIO
hopmy;

d) CTaHLIMU «IPOJYKTa» WIIU «XBOCTOB», HUcMoJb3yemble misa nepemenienuss UFq B
KOHTEUHEPBHI.

CucreMbl KOJUIEKTOPHBIX TPYOONIPOBOAOB

CrenManbHO TIpeJHA3HAUCHHBIC WM TOJTOTOBICHHBIC CHCTEMBI KOJIICKTOPHBIX
TpyOOIIPOBOZIOB, M3rOTOBIIEHHBbIE U3 KopposuecToiikux k UFs wmarepuanoB wimu
3al[UIEHHbIC TOKPBITUEM W3 TaKUX warepuanoB, mns yxaepxkanus UFs BHYTpH
A’POAMHAMHYECKUX KAacKaJoB. DTa CETh TPYyOOIPOBOIOB OOBIYHO MPEACTABISICT COOOU
CUCTEMY C ((HBOﬁHBIM)) KOJUICKTOPOM, TO€ Ka)KI[BIﬁ KaCkaJl MWW TIpyIIia KaCKaaoB
COCJIMHEHBI C KAKIBIM M3 KOJUICKTOPOB.

BakyyMmHbIe cUCTEMBI M HACOCHI
a) CrenmanbHO TpeAHA3HAYCHHBIE WM TOATOTOBJICHHBIE BaKyyMHBIE CHCTEMBI,
IPOM3BOJUTENFHOCTRIO HA BXOJA€ 5 MY/MHH MIM GOlee, COCTOAIINE M3 BAKyyMHBIX

MarrcTpaiei, BAKYyMHBIX KOJIJIEKTOPOB U BAKYYMHBIX HACOCOB, M TIpeTHa3HAUYCHHBIC JIJIS
pabots! B comepkanux UFs ra3oBeIX cpenax.
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5.5.10.

5.5.11.

5.5.12.

5.6.

b) BakyymHBIE HAcOCHI, CHEIMANBHO IMpeIHa3HAYCHHbIE WM TOATOTOBJICHHBIC IS
paboThl B comeprkanux UFs Ta30BBIX cpeax v M3roTOBICHHBIC 3 Koppo3uecToHkux K UFs
MaTepHaJIOB WM 3aIIUIIEHHBIX MTOKPHITUEM U3 TAKUX MaTepuaioB. B 3Tux Hacocax MoryT
WCTIOTIB30BaThCA (PTOPUCTO-YTIIEPOIHBIE YINIOTHEHHS U CIIEIIUANIEHBIC pab0UYHe KHUIKOCTH.

Cl'leIIHa.]'[I)HLIe CTONOPHBIC U PEryJHPYIOIIHUE KJIAallaHbI

CrenmanbHbIe TIPeIHA3HAYCHHBIC WM MTOATOTOBIICHHBIC PYYHBIC M aBTOMATHUCCKHC
CTONIOPHBIC M PErYJIUPYIOIIKWE KIanaHbl CUIb(POHHOTO THIA, W3TOTOBJICHHBIC U3
kopposuectoiikux K UFg MarepuanoB WM 3alllUIIEHHBIE MOKPBITUEM M3 TaKUX
MarepuanoB, auamerpom oT 40 go 1500 MM 1ns  MOHTaXa B OCHOBHBIX
¥ BCIIOMOTATEIBHBIX CUCTEMaX YCTAaHOBOK a3pOIMHAMUYECKOTO 000TaIIeHHSI.

Macec-cnekTpoMeTpbl/HcTOYHHKH HOHOB 17151 UF

CrnenuanbHO MpeJHa3HaYeHHBbIE WM TOATOTOBJICHHBIE MAarHUTHBIC WIIM KBaApYIOJIbHEIE
Macc-CIEeKTPOMETPHI, CIIOCOOHBIE MPOU3BOIUTH MPSIMOI 0TOOP Mpod MmoxaBaeMoil MaccHl,
«IIPOAYKTa» WIN «XBOCTOB» U3 razoBbix noTokoB UFs n oOnanaromnye mosHeIM HaOOpoOM
CIIEIYIOIINX XapaKTePUCTUK:

L. yAenpHas pa3pemaronas CiocoOHOCTh 1o Macce cBhimie 320;

2. coacpKaT HMCTOYHUKH HOHOB, HM3IOTOBJICHHBIC W3 HHUXpPOMa HIUW MOHCIIA
WJIK 3allTAIICHHBIC TIOKPBITUEM U3 HUX, UM HUKCIUPOBAHHBLIC,

3. COACPIKAT NOHU3ALTUOHHBIC UCTOYHHUKHU C 60M6ap,I[I/Ip0BKOﬁ QJICKTPOHaAMU,

4. COJepKaT KOJUICKTOPHYIO CUCTEMY, IIPUTOIHYIO JJIS1 H30TOITHOT'O aHAJIN3A.
Cucremsbl otaenenust UFs oT Hecymiero raza

CHCHI/IaHBHO MNPpEAHA3HAUYCHHBIC MJIM IOJATOTOBJICHHBIC TEXHOJIOTHYCCKUC CUCTCMbI
JJIA OTACIICHUA UFs ot HECYIICTO rasa (Bo,uopoz[a nin I‘CJ'H/ISI).

[HOACHUTEJIBHOE 3AMEYAHUE

OTH CHUCTeMBI TpeIHa3HAdYeHBI I cokparnenws coxepxkanuss UFes B HecymeMm rase
JI0 OJTHOM YacTH Ha MUJUIMOH MJIM MEHEE M MOTYT BKIIIOUaTh TaKOe 000PYI0BaHUE, KaK:

a) KPUOTEHHBIE TEINIOOOMEHHHKH U KPHOCENapaTophl, CIIOCOOHBIE CO37aBaTh
temnepatypsl —120°C wiu MeHee, Wiiu

b) ONIOKM KPUOTCHHOTO OXJIaXIEHHs, CIOCOOHBIE co3laBaTh Temmeparypsl —120°C
W MEHEe, WITH

c) OJIOKM pa3IeNnuTeNbHBIX COMEN WM BHXPEBBIX TpyOok i otaeneHus UFs
OT HECYIIETo ra3a, Win

d) xonoubie oBymku UFg, cnocoOHbIe co3aaBath TemnepaTypsl —20°C mim MeHee.

CnenuajbHO NMpeIHA3HAYEHHbIe WJIH MOJATOTOBJIEHHbIE CUCTEMBI, 000Py10BaHUE U
KOMIIOHEHTHI JJIsl MCHOJb30BAHMS HA YCTAHOBKAX XHMMHYECKOr0 OOMeHa WU
HOHOOOMEHHOI'0 000TraleHHus

BBOJHOE 3AMEYAHUE

HesnaunrensHOe pasnuune W30TONOB ypaHa IO Macce MPHUBOAUT K HEOONBITNM
M3MEHEHUSIM B PAaBHOBECHM XHMHUYECKHMX PEAKLUN, KOTOPbIE MOTYT HCIOJNb30BaTHCS B
KauecTBe OCHOBHI JJISl pa3JeNIeHUs] W30TONOB. YCHENmHO pa3paboTaHO I1Ba Mpollecca:
KUIKOCTHO-KUIKOCTHBIN XUMHUECKIH 0OMEH M TBEPI0-KUAKOCTHBI HOHHBIA 0OMEH.
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5.6.1.

5.6.2.

B npouecce KUAKOCTHO-)KUAKOCTHOTO XMMUYECKOr0 00MEHa B IPOTHBOTOKE IPOUCXOAUT
B3aMMOJICHCTBIE HECMEIIMBAIOIUXCSA XKUIKUX (a3 (BOAHBIX WIM OPraHUYECKUX), UTO
NpUBOIUT K 3 (ekTy KackaaupoBaHUsI ThICSY cTaauil pazaeneHus. BonHas ¢asa coctout
U3 XJOpWAa ypaHa B PpacTBOpPE COJSIHOM KHCIOTBI, OpraHhdeckas (asza cocTouT wu3
9KCTpareHTa, CoJEPKAaIIero XJI0pUA ypaHa B OpraHu4eckoM pacteopurene. KoHTakTHIMU
¢unpTpaMu B pa3fEIUTEIFHOM Kackale MOTYT SBJISATHCS SKUIKOCTHO-KHUIAKOCTHBIE
OOMEHHBIE KOJIOHHBI (Takhe, KaK MMITyJbCHBIE KOJOHHBI C CETYAaTBIMU TapelKaMH) WiIH
XKHUIKOCTHBIE LIEHTPH (Y KHbIE KOHTaKTHbIE GUIbTPhl. Ha 000MX KOHIAxX pa3aenuTeabHOro
Kackaza B LeJsIX oOecriedeHns: peIrokca Ha KaXJOM KOHIlE HEOOXOAUMBI XUMHUYECKUE
MpeBpalleHus (OKUCIEHNE U BOCCTaHOBIEHME). [ TaBHas 3a/1aua KOHCTPYKIIMH COCTOUT B
TOM, 4TOOBI HE JOIIYCTHUTD 3arpsi3HEHUS TEXHOJIOIHYECKUX MTOTOKOB HEKOTOPBIMU HOHAMU
METaJUIOB. B CBSI3U € 3TUM HCIIONIB3YIOTCS MIIACTUKOBBIE, IIOKPHITHIE IUNIACTUKOM (BKIIOUast
npuMeHeHue (TOPUPOBAHHBIX YTIEBOJOPOIHBIX MOJIMMEPOB) W/WIIM TOKPHITHIE CTEKIOM
KOJIOHHBI U TPYOOIIPOBOIBI.

B TBepmo-KHIKOCTHOM HOHOOOMEHHOM IpOIIecce 000TallleHUe JOCTUTAETCS IIOCPEICTBOM
azcopOIuu/necopOIMu  ypaHa Ha CHENHUAIbHON, OYEHb OBICTPO JeHCTBYIOIICH
HOHOOOMEHHOM cMone WIu ajcopOeHTe. PacTBop ypaHa B CONSHON KHCIOTEe U JpyrUe
XAMHUYCCKHUE PCArcHTbl IMPOINYyCKAITCA 4YEpe3 NUIUMHAPUYCCKUC o0OoraTuTenbHbIE
KOJIOHHBI,  COZACpIKAIlllUe  VIUIOTHCHHbIC CJou  ancopOeHra.  J{nst mommeprxaHwust
HEMPEePBIBHOCTH TIpoliecca HeoOXoauMa CHCTeMa pedIiiokca B LENAX BBICBOOOMKICHHS
ypaHa w3 ajcopbeHTa oOpaTHO B JKHIKHKM IOTOK, C TEM YTOOBI MOKHO OBLIO cOoOpaTh
(IIPOAYKT» M «XBOCTBID». 910 JOCTHUTACTCA IIYTEM HCIIOJIB30BaHHA TTOAXOAANIUX
XVUMHYECKHX  PEAarceHTOB  BOCCTAHOBJICHUS/OKUCICHHS,  KOTOpbIE  TOJHOCTBIO
pPETeHEepPUPYIOTCS B  pa3[elibHbIX BHEIIHUX TMETISX W KOTOphle MOTYT YacTHYHO
PEreHCPUPOBATECA B CaMUX H3O0TOIIHBIX PasACIUTCIbHBIX KOJIOHHAX. HpI/ICYTCTBI/Ie B
MPOIECCE TOPSIYUX KOHIIGHTPUPOBAHHBIX PACTBOPOB COJITHOM KHCIOTBHI TPEOYeT, 4TOOBI
obopyZoBaHKe OBUTIO U3TOTOBICHO M3 CIEIMATBHBIX KOPPO3UECTONKUX MATEPHATIOB WU
3aIUIICHO MOKPHITUEM U3 TAKHX MATEPUAIIOB.

KuaKOCTHO-KUIKOCTHbIE 00MeHHbIe KOJOHHBI (XUMHYECKHA 00MeH)

[IpoTHBOTOUHBIE  >KUIKOCTHO-KHIKOCTHBIE  OOMEHHBIE  KOJOHHBI,  HMMEIOLIHNE
MEXaHUYECKUH CHJIOBOH BBOA (T.e. MMIIYJIbCHBIE KOJIOHHBI C CETYAaTBIMH TapeiKaMu,
KOJIOHHBI C TapejKaMM, COBEPLIAIOLIMMU BO3BPAaTHO IOCTYNATENbHbIE IBIDKEHUS, U
KOJIOHHBI ¢ BHYTPEHHUMHU TYpPOMHHBIMH CMECHUTENSIMH), CIIELUANbHO IpeIHa3HaYCHHbIE
WJIY TIOATOTOBJIEHHBIE JUIsl 00OTaIlleHus] ypaHa C UCIIOIb30BaHUEM MPOLecca XUMHIECKOTO
obOmeHna. 11 KOPPO3HOHHON YCTOMUMBOCTH K KOHLIEHTPUPOBAaHHBIM PAaCcTBOPaM COJISTHOM
KHUCJIOTBI 3TH KOJIOHHBI M WX BHYTPEHHHE KOMIIOHEHTHI M3TOTOBJIEHBI M3 MOJIXOISIINX
IUIACTUKOBBIX MaTEPUAIOB (TaKuX, Kak (TOpHUpOBaHHBIE YTIIEBOJOPOAHBIE TOTUMEPHI) HITH
CTEKJIa WM 3AIIUIIEHBI IIOKPBITHEM U3 TAKUX MaTepraioB. KoJIOHHBI cIpOeKTHPOBaHbI Ha
kopotkoe (30 cexyHI MM MEHee) BpeMsl IPOXOKAECHHUS B KacKae.

Hentpudyxubie KUAKOCTHO-KMIKOCTHbIEe KOHTAKTHbIe (UIBTPHI (XMMMYECKHH
0o0MeH)

HentpudykHble  KUAKOCTHO-KHIKOCTHBIE  KOHTAKTHBIE  (UIBTPHI,  CIIEHUATBHO
IpeAHa3HAuYeHHbIE WM IOATOTOBJICHHBIE I OOOralleHUs] ypaHa C HCIIOJIb30BaHUEM
npolecca XMMHYECKOTo 0OMEHa. B TakiX KOHTaKTHBIX (PHIBTPAx UCIIONB3YETCs BpallleHUe
IUI TIOJYYEHHUS! OPraHMYECKHX M JKUAKHUX MOTOKOB, a 3aTeM LEHTPOOEKHasl cuia JUis
paszmenenust ¢a3. 1 KOPPO3HMOHHON CTOMKOCTH K KOHLEHTPHPOBAHHBIM PacTBOPaM
COJSIHOM KHUCJIOTBl KOHTAKTHBIE (DUIBTPBHI H3rOTABIMBAIOTCA W3 COOTBETCTBYIOIINX
TUIACTUKOBBIX MaTEPUAIOB (TaKuX, KaKk (TOpHUpOBaHHBIE YTIIEBOJOPOAHBIE TOTUMEPHI) HITH
HNOKPBIBAIOTCS UMM WJIM  CTeKJIOM. LleHTpudyXHble  KOHTAaKTHbIE  (DUIBTPEI
CIPOEKTUPOBaHbI Ha KOPOTKoe (30 CeKyHA WiIn MEeHee) BpeMs IPOXOXKICHUS B KacKaJe.
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5.6.3.

5.6.4.

CucreMbl ¥ 000pyA0OBaHNe /ISl BOCCTAHOBJIEHHS] ypaHa (XMMHYECKUI 00MeH)

a) CriemanbpHO MpeIHa3HaYCHHbIE WA MOJITOTOBJICHHBIE STaeHKN
AIEKTPOXUMHUUIECKOTO BOCCTAHOBICHUS [UISI BOCCTAHOBICHHUS ypaHa W3 OJHOTO
BaJICHTHOTO COCTOSIHUS B JIPyroe Jjs OOOrallleHUs ypaHa C HUCIOJb30BaHUEM Ipoliecca
XUMHYECKOTO  oOMeHa.  Marepuansl  s4Yeek,  HaxoIsAlWecs B  KOHTAaKTe
C TEXHOJIOTHYECKUMU pacTBOpamH, JTOTKHBI OBITH KOPPO3UECTONKUMHU
K KOHIICHTPUPOBAHHBIM PAaCTBOPAM COJISTHON KHCIIOTHI.

[HOACHUTEJIBHOE 3AMEYAHUE

Katonuplii oTcek sueiikd JOMKEH OBITh CIPOSKTUPOBAH TaKUM OO0pa3oM, 4YTOOBI
HPEIOTBPAaTUTh IOBTOPHOE OKHUCIIEHUE ypaHa A0 00jee BBICOKOTO BaJICHTHOI'O COCTOSIHHUS.
Jna ynepxkanus ypaHa B KaTOJAHOM OTCEKE sUeKa MOXET HMETh HENpPOHHIAEMYIO
nradparMeHHYI0 MeMOpaHy, M3TOTOBJICHHYIO M3 CIEIHAIBbHOTO KaTHOHHO-OOMEHHOTO
Matepuana. Katon cocTOUT M3 COOTBETCTBYIOIIETO TBEPAOTO MPOBOJHHUKA, TAKOTO, KaK

rpadwur.

b) CnenmanbHO  TpeJHA3HAYEHHBIE WM  TOJATOTOBICHHBIE  CHUCTEMBI IS
mseieuenus U™ u3 OPraHUYECKOTO IMOTOKA, PEryJIHPOBAHUS KOHLIEHTPALMd KHUCIOTHI
W IS 3aI0JIHEHUS SYEEK DJIEKTPOXUMUYECKOTO BOCCTAHOBJIEHHS HA MPOU3BOACTBEHHOM
BBIXOJI€ KacKaja.

[HOACHUTEJIBHOE 3AMEYAHUE

DTH CHCTEMBI COCTOAT U3 060PYI0BAHHS IKCTPAKIMK pacTBopuTeneM i orronku U™ u3
OPTraHMYEeCKOro MOTOKa B )KUIKUH pacTBOp, 000pYI0BaHUs BBHIIAPUBAHUS H/UIH APYTOTO
000pyaOBaHMA U1l JOCTHIKEHUS PETYJIHUPOBKH M KOHTPOJISI BOAOPOIHOIO IIOKA3aTels, U
HAcCOCOB MJIM JIPYTHX YCTPOICTB MepeHoca I 3all0JIHEHHUS sTUeeK AIEKTPOXHUMHYECKOTO
BoccTaHoBieHUs. OCHOBHasi 3agada KOHCTPYKLHH COCTOMT B TOM, 4TOOBI HM30€KaTh
3arpsA3HEHM [IOTOKA KUJIKOCTH MOHAMU HEKOTOPBIX MeTasuioB. Ciie10BaTeNbHO, T€ YaCTH
000pyIOBaHMSI CUCTEMBI, KOTOPBIE HAXOATCS B KOHTAKTE C TEXHOJOTHYECKUM MOTOKOM,
W3TOTaBIMBAIOTCS M3  COOTBETCTBYIOUIMX  MaTepHalioB  (TakuX, Kak CTEKJIO,
(TOpUpOBaHHbIC YTJIEBOJOPOJHBIE MOJIMMEpbI, Cyibdar mnomudennna, cynbhoH
nonud¢hupa U MPONUTAHHBIH CMOJION rpaduT), WIM 3aAIMUINEHBl MOKPBITUEM M3 TaKUX
MaTepuaoB.

CucremMbl NOATOTOBKY NMUTAHUS (XMMUYECKHUI 00MeH)

CrieruanibHO TIpeJHA3HAYECHHBIE WM TOATOTOBJICHHBIE CHUCTEMBI ISl IMPOWU3BOACTBA
MMUTATENFHBIX  PAacCTBOPOB  XJIOpHJA YpaHa BBICOKOM YHCTOTBI Ui yCTaHOBOK
O Pa3JeJICHUIO U30TOTIOB YpaHa METOJJOM XUMHUYECKOTO OOMEHa.

[HOACHUTEJIBHOE 3AMEYAHUE

DTH CHCTEMBI COCTOAT U3 000PYIOBAHHSA IS PACTBOPEHMS, IKCTPAKIHN PACTBOPUTETIEM
/M HFOHOOOMEHHOTO 060pYIOBAHHS [T OYHCTKH, a TAKKE NEKTPOIUTHUECKUX SUEeK
mns BoccraoBnenns U'® mmm U™ B U™, B 3THX cHcTeMax Npom3BOIATCS PacTBOPHI
XJIOpUa ypaHAa, B KOTOPHIX CONEPKMTCA JIMIIb HECKONbKO dYacTell Ha MHIUIMOH
MeTaJTMYeCKHX BKIIOUEHHH, TAaKUX, KaK XPOM, JKele30, BaHAAWH, MONMOIEH U APYTHX
IBYXBANEHTHBIX HX KATHOHOB WM KATHOHOB C  OOJbIIEH  BaJeHTHOCTHIO.
KOHCTpPYKIIMOHHbIE MaTepUAbI T JIEMEHTOB CHCTEMBI, B KOTOpoii o6pabaTsiBaetcs U™
BBICOKOH UMCTOTBI, BKJIIOYAIOT CTEKJIO, (hTOPUPOBAHHBIE YTIIEBOJOPOHbIE MOJHMEPEL,
rpaduT, MOKPHITHI TMOMMBUHUI-CYNbGATHBIM WIH TOMHI(PHP-CYTbOOHHBIM TIIACTHKOM
Y MPONTUTAHHBIA CMOJIOM.
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5.6.5.

5.6.6.

5.6.7.

5.6.8.

CucreMbl OKHC/IEHUS YPaHA (XUMUYecKUil 00MeH)

CHCL[I/IB.J'H:HO OpeaAHa3HAUYCHHBIC UJIX TOATOTOBJIICHHBIC CUCTEMBI 1JIs1 OKUCIICHUA U+3 B U+4
AJIs1 BO3BpAILlICHUA B KaCKald pas3ACJICHUA H30TOIIOB YpaHAa B IIPOLCCCE O6OI‘8.H.I€HI/IH
MCTOOAOM XHMHYCCKOI'O oOMeHa.

[HOACHUTEJIBHOE 3AMEYAHUE
OTH cUCTEMBI MOTYT BKJIIOYATh TaKOe 000PYOBaHUE, KaK:

a) obopynoBaHue ISl KOHTAaKTUPOBAHUS XJIOpa M KUCIOpPOJa C  BOJHBIMU
a¢daroeHTaMu U3 00OpYNOBaHMS pa3fCieHUS HM30TONMOB M AKCTPAKIHH
obpaszoasmrerocs U™ B 06e1HEHHbII OPraHUYECKUIA MOTOK, BO3BPAIIAIOIIMICS U3
MPOM3BOICTBEHHOTO BBIX0/Ia KacKasa,

b) o0opyioBaHUE, KOTOPOE OTACISAET BOJAY OT COJITHOW KHCIOTHI, YTOOBI BOJA H
KOHIICHTPUPOBAHHAS COJISTHAST KUCJIOTAa MOTJIH OBl OBITh BHOBB BBEICHBI B IIPOIIECC
B HY’)KHBIX MECTax.

BbicTpo pearupyroniue HOHO0OMeHHBIE CMOJIBI/a/IcCOPOEHThI (HOHHBIH 00MeH)

Beictpo pearmpyronipe HOHOOOMEHHBIE CMOJBI WM aJCOPOCHTHI,  CIEIHATBHO
npeJHa3HaYeHHble WM MOATrOTOBJICHHBIC Ui OOOTalleHus] ypaHa C HCIOJIb30BaHUEM
MpoIecca HOHHOTO 00MEHa, BKITFOUAs IIOPUCTHIE CMOJIBI MAKPOCETUATON CTPYKTYPBI H/HITH
MeMOpaHHBIE CTPYKTYPBl, B KOTOPBIX aKTHUBHBIE TPYMIBI XHMHUYECKOTO OOMeHa
OTpaHUYCHBI IMOKPHITUEM Ha TMOBEPXHOCTH HEAKTHBHOW TOPUCTOM BCIIOMOTraTEIbHOI
CTPYKTYPBI, U IPyTHEe KOMIIO3UTHBIE CTPYKTYPHI B IIO0OW mpueMiieMoi popMe, BKITIOUas
JaCTHITHI BOJIOKOH. DTH HOHOOOMEHHBIE CMOJIBI/aIcCOPOSHTHI UMEIOT AraMeTphl 0,2 MM Wi
MEHee H JOJDKHBI OBITh XHMHYECKH CTOWKHMH 110 OTHOUICHHIO K pacTBOpam
KOHIICHTPUPOBAHHOHN COJISTHOM KUCIIOTHI, & TAK)KE JIOCTATOYHO MPOYHBI (PU3MUYECKH, C TEM
9TOOBI WX CBOWCTBA HE YXYAMAINCh B OOMEHHBIX KOJOHHaxX. CMOJBI/amcopOeHTHI
CIeUUalbHO TpEAHAa3HAYCHBl Ui TOJYYCHUS KWHETUKW OYeHb OBICTpOro oOMeHa
W30TOMOB ypaHa (MUIMTENBHOCTb modyoOMeHa MeHee 10 cexkyHa) W obOnanmaroT
BO3MOXKHOCTBIO paboTarth mpu Temnepatype B quanasone ot 100°C go 200°C.

HNoHooOMeHHbIEe KOJIOHHBI (MOHHBIH 00MeH)

Hunmueapryeckue KOIOHHBI quamerpoM Oomnee 1000 MM amst yaep:kaHUs U MOIIepKAHHS
3aMOJTHEHHBIX CJIOEB HOHOOOMEHHBIX CMOJI/aicOpOCHTOB, CIICIUAILHO TpeIHA3HAUYCHHBIC
WIK TOATOTOBJICHHBIC JJis OOOTralleHUs ypaHa C HCIOJIb30BAaHHEM HOHOOOMEHHOTO
mporiecca. OJTH KOJIOHHBI HW3TOTOBJIICHBI W3 MAaTepUaloB (TaKWX, KaK THTaH WM
(bTopupoBaHHBIE YTIEBOAOPOMHEIE TOJUMEPHI), CTOMKAX K KOPPO3WH, BBI3BIBACMOM
pacTBOpaMH KOHIICHTPHUPOBAHHON COJISHOH KHCJIOTBHI, WJIM 3alUIIEHBI MOKPHITHEM M3
TaKMX MaTepuanoB M CIIOCOOHBI padoTaTh HpH Temmeparype B auamazoHe oT 100°C
10 200°C u naBnennu Boime 0,7 MIla (102 ¢yHT/KB. Ar0iim).

HNonooOmeHnHbIe cucTteMbl peduitokca (MOHHbIH 00MeH)

a) CrienuasbHO MpeTHA3HAYCHHBIC WIH TTOITOTOBIEHHBIC CHCTEMbI XHMUYECKOTO WITH
JNIEKTPOXUMHYECKOTO  BOCCTAHOBJICHHUS  JUI1  perecHepaludd  pearcHTa(oB)
XUMHUYIECKOTO BOCCTAHOBJICHHS, UCIIOB3yeMOTro(bIX) B Kackamax MOHOOOMEHHOTO
oborarieHus ypasa.

b) CHC]_[I/IB.J'H:HO OpeaAHa3HAUYCHHBIC UJIK TOATOTOBJIICHHBIC CUCTEMbI XUMHUYCCKOT'O WA

NIEKTPOXUMHUYECKOTO OKHCIEHHS JUId PETeHEpalliy peareHTa(oB) XHMMHYECKOTO
OKHCIIEHUS, HCIIONIb3yeMOro(bIX) B Kacka/lax HOHOOOMEHHOT0 00OTallIeHus ypaHa.
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5.7.

[NOACHUTEJIbBHOE 3AMEYAHUE

B nponecce MOHOOOMEHHOTO OGOTAlIeHHs B KAYECTBE BOCCTAHABIMBAIONIETO KATHOHA
MOKET HMCIIONb30BaThCA, HAampuMep, TpexBaieHTHbI Tutan (Ti"), m B 3ToM ciyuae
BOCCTAHOBHTENBHAs ~ CHCTeMa  OydaeT  BelpaGateiBath  Ti°  IOCPENCTBOM
BoccTanoieHust Ti'™,

B mporiecce B kauecTBe OKHUCIUTENSI MOKET HCIOIB30BAThCS, HAIPUMEDP, TPEXBAJICHTHOE
xene3o (Fe™), m B »Tom cimydae cucrtema okucieHus OymeT BhipaGateiBath Fe'
TocpeicTBOM okucieHus Fe™?.

Cl'[el[I/IaJII)HO npeaHasHa4Y€HHbIC UJIH MOAT0TOBJICHHLIE CUCTEMBI, 060py)mBa}me u
KOMIIOHEHTBI JJIfl UCIIOJIB30BAHUSA B JIA3€PHBIX 000raTHTEJIbHBIX YCTaHOBKAaXx

BBOJHOE 3AMEYAHUE

CymecTByOIuUe CUCTEMBI JJIs1 000TaTUTENbHBIX MPOLECCOB C UCIOJIb30BAHUEM JIA3€POB
JIeNIATCS Ha JIBE KaTeTOpPHH: Te, B KOTOPBIX paboueil cpenoil sBIAIOTCSA Maphl aTOMapHOTO
ypaHa, U Te, B KOTOpBIX paboueil cpemoil SBASIOTCS Mapbl YPaHOBOTO COCAMHEHHMS.
OOmuMy Ha3BaHUAMM [UIS TaKUX IPOLIECCOB SIBJISIOTCS: MEPBas KaTeropus — JIa3epHOe
paszeneHue M30TOMOB MO Meroay aromapHbIx mapoB (AVLIS wmm SILVA); BTOpas
KaTeropusi — MOJICKYJISIPHBIA METOA Jla3epHoro paszzaeneHus uzoromoB (MLIS wmm
MOLIS) u xumudeckas peaknus MOCPeICTBOM H30UpaTeNbHON M0 M30TOINAaM Ja3epHOM
aktuBauun (CRISLA). Cucremsl, 00OpysoBaHHE H KOMIIOHEHTHI U YCTaHOBOK
Ja3zepHOro oOoramieHus BKIIOYAIOT: a) YCTPOHCTBA Ui MOJAYu MapOB METAIIIMYECKOTO
ypaHa (i u30upaTenbHON (OTOMOHM3AIMM) WM YCTPOMCTBA Ul TOJAYM TApOB
ypaHoBOTO coemuHEeHUS (s (GOTOMUCCONMANMKM WM XUMHUYCCKOH aKTHBAIUH);
b) ycTpoiictBa aisi cOopa 00OrameHHOro ¥ OOCAHCHHOTO METAJIMUECKOTO ypaHa B
Ka4yecTBE «IPOAYKTa» MU «XBOCTOB» B IEPBOM KaTeropuM W YCTpoWcCTBa ajisi cOopa
Pa3JIOKEHHBIX WIM BBIMIEANIMX M3 PEAKUUM COEIMHEHUI B KadeCcTBE «IPOAYKTa» U
HeoOpabOTaHHOTO MaTepHaja B KaueCTBE «XBOCTOB» BO BTOPOM KaTeropuw; c) pabouue
Ja3epHble CHCTEMBl s HM30MpaTeNibHOrO BO30YXKIOEHHS HW30TONOB YypaHa-235; u
d) obopynoBaHue ns MOArOTOBKM IIOJaYM M KOHBEPCHHM MpoAyKTa. BceieacrBue
CIIO)KHOCTH CIIEKTPOCKOIIMM AaTOMOB M COEAMHEHMH ypaHa MOXET MHOoTpeOoBaThCs
WCIIOJIb30BaHME 000 U3 psAa NMEIOUINXCS JIa3epHBIX TEXHOIOTHH.

[NOACHUTEJIbBHOE 3AMEYAHUNE

MHorue u3 KOMIIOHEHTOB, TIEPEUMCIECHHBIX B O3TOM pasliefie, BCTYNalOT B
HETOCPEJCTBEHHBIM KOHTAKT C MapaMi METAJUIMYECKOT0 ypaHa WK C KUJKOCTbIO, WM C
TEXHOJOrHYecKkuM ra3oM, coctosamiuMm u3 UFs mnu cmecu u3z UFq u npyrux rasos. Bcee
MIOBEPXHOCTH, KOTOPBIE BCTYNAIOT B KOHTAKT ¢ ypaHoM Ui UFs, MOTHOCTHIO U3TOTOBJIEHBI
13 KOPPO3UECTOMKHUX MAaTEPUAJIOB UJIM 3AIUILECHBI TOKPBITUEM U3 TAKUX MaTepuasnoB. s
nenel pasjena, OTHOCSIIETOCS K KOMIIOHGHTaM O0OOpyJOBaHMsS JJIs  J1a3epHOTO
oOorarieHus, MaTepuaibl, CTOWKHE K KOPPO3UH, BHI3BIBAEMON TapaMU WM KHIKOCTSIMH,
COJIepKalllMMU METAJUNIMYECKUN ypaH WM YpPaHOBBIC CILIABbI, BKJIIOYAIOT IMOKPBITHII
OKCHJIOM UTTPHS rpauT 1 TaHTAJ; U MaTePHAJIbl, CTOMKHE K KOppo3uH, Bei3biBaeMoi UFs,
BKJIIOYAIOT ME/b, HEPKABECIOLLYIO CTallb, AIIOMUHUII, ATFOMUHUEBBIEC CILIABBI, HUKEIb WK
CIUIaBEI, cogepxkanue 60% Hukemns u 6oxee, u croiikie K UFs momHOCTRIO TOprpOBaHHBIE
YIJ€BOAOPOIHBIE MOJUMEPHI.
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5.7.1.

5.7.2.

5.7.3.

5.7.4.

5.7.5.

Cucrembl BoinnapuBanust ypana (AVLIS)

CrnenmansHO TIpeAHa3HAUCHHBIC WM ITOATOTOBIICHHBIE CHCTEMBI BBITAPHWBAHMS YpaHa,
KOTOpBIE COJEP:KAaT BBICOKOMOIIIHBIE TMOJIOCOBBIC MM PACTPOBBIE JIEKTPOHHO-TYUYEBBIC
MyIIKH ¢ TIepeIaBaeMOoil MOIITHOCTRIO Ha MUIIIEHB Oouee 2,5 kKBT/cMm.

CucreMbl AJ151 00padOTKM KUAKOMeTaJImdeckoro ypana (AVLIS)

CrenmansHO MpeTHA3HAYEHHBIC WIIH TTOATOTOBIICHHBIC CUCTEMEBI 1 00paOOTKH SKHIKOTO
MeTajuia JJid PacIUIaBICHHOTO ypaHa WM YPaHOBBIX CIUIABOB, COCTOAIIUE W3 TUTJIECH
1 OXJIQX/TAOIIETO 000PYIOBAHUS ISl THTIICH.

I[NTOACHUTEJIBHOE 3AMEYAHUE

Turim W [Opyrue KOMIIOHEHTBI 3TOH CHCTEMBI, KOTOPbIE BCTYNAKOT B KOHTAKT
C pacIUIaBIEHHBIM YPAaHOM HMJIM yPAHOBBIMH CIIABAMH, U3TOTOBIIEHBI U3 KOPPO3HUECTONKUX
U TEPMOCTOMKHX MAaTEpUAJOB WM 3alUINCHBl IOKPBITHEM W3 TAKHUX MAaTE€pPHAaJIOB.
[MpuemniemMble Marepuasbl BKIIOYAIOT TaHTAN, MOKPBITBIA OKCHAOM HTTpUS Tpadur,
rpaduT, MOKPHITHIA OKKCIAMHU APYTHX PEIKO3EMETbHBIX 3JIEMEHTOB MU UX CMECSMHU.

Arperartsl 1JIs1 cO0pa «POAYKTA» H «XBOCTOB» MeTallimueckoro ypana (AVLIS)

CriernanipHO TIpeIHa3HA4YeHHbIE WM TIOATOTOBJICHHBIE arperarthl Ui cOopa «IpoayKTa» U
«XBOCTOB» METAJUIMYECKOTO ypaHa B )KUAKON HIIH TBEPAOH Gopme.

[NOACHUTEJIbHOE 3AMEYAHUE

KoMmnoHeHTBl 3THX arperatoB HM3roTOBJICHbBI M3 MaTCpPUaAJIOB, CTOMKHUX K HarpeBy u
KOPPO3UH, BBI3BIBAEMON IMapaMH METAJUIMYESCKOT0 YPaHa WITH KHUIKOCTHIO, MU 3aIUIICHBI
MOKPBITHEM U3 TAKUX MATEPHANOB (TAaKUX, KaK MOKPBITBIA OKCUIOM UTTPHS TPaQUT HIH
TaHTaJ) U MOTYT BKJIFOYATh B ceOsI TPYOOTIPOBOIBI, KJIAMIaHbI, MTYIIEpa, «KeJI00ay, BBOIHI,
TEIUIOOOMEHHHUKHU U KOJUICKTOPHLBIC INIACTUHBI [JII MArHUTHOT'O, 3JICKTPOCTAaTUYCCKOI'O
WJIH JPYTUX METOJIOB Pa3/IeIICHUsI.

Koxyxu paznenurensbnoro moayJisi (AVLIS)

CHGHI/IaHBHO MpeaAHa3HAYCHHBIC HUIn IMOATOTOBJICHHBIC OMUINHAPUYICCKUEC N
MNpAMOYTOJIBHBIC KaMCpbl MJIsI MOMCHICHUSA B HUX HMCTOYHHUKA MMAapOB METALIMYCCKOI'O
YpaHa, 3HeKTpOHHO—JIy‘ICBOﬁ IMYHIKHA U KOJUJICKTOPOB KIIPOAYKTa» U «XBOCTOB).

I[NTOACHUTEJIBHOE 3AMEYAHUE

OTH KOXYyXH UMEIOT MHOXECTBO BXOIHBIX OTBEPCTHI M MOJAaud AJIEKTPOIUTAHUS H
BOJbIL, OKHA JUIsl JIA3€PHBIX IMYYKOB, COCAMHEHUN BaKyyMHBIX HACOCOB, a TaKXe IS
OUArHOCTUKA H KOHTPOJISI KOHTPOJBHO-M3MEPHUTENBHBIX TNPHOOpOB. OHU HUMEIOT
MPUCTIOCOONICHHUST JUTS OTKPBITHS M 3aKpPBITHS, 4TOOBI 00ECHeuuTh OO0CTYyKHBaHUE
BHYTPEHHUX KOMIIOHEHTOB.

CBepx3BYKOBbBIE paciMpuTeabHblie conia (MLIS)
CHCHI/IaHBHO MPpEAHA3HAYCHHBIC WJIM ITOATOTOBJICHHBIC CBEPX3BYKOBLIC PACHINPHUTEIILHBIC

comna mua oxnaxaenus cmecedt UFgs u Hecymero raza mo 150°K wunmu Himke u
kopposuecroiikue k UFs.
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5.7.6.

5.7.7.

5.7.8.

5.7.9.

5.7.10.

Koanexropsl npogykra natudgropucroro ypana (MLIS)

CrenuanbHO NMpeJHa3HaYeHHbIE WK IOATOTOBJICHHbBIE KOJJIEKTOPHI TBEPIOTO MPOAYKTa
nstudropucroro ypana (UFs), coctosimme u3 QunbTpa, KOMIEKTOPOB YIApHOTO HIIU
LUKJIOHHOTO THIIAa MM UX coueTaHuil u kopposuecroiikue k cpeae UFs/UFs.

Kommnpeccopsr UF6/uecyniero raza (MLIS)

CrnenuanbHO TIpEIHA3HAUYCHHBIE WIIH TOATOTOBICHHBIE KOMITpeccopsl s cmeceit UFq u
HECyIlero rasa i AnuTedasHoi skcmmyarauuu B cpene UFs. KommoHeHTHI 3THX
KOMIIPECCOPOB, KOTOPHIE BCTYMAIOT B KOHTAaKT C HECYIIMM Ta30M, H3TOTOBJICHBI W3
koppo3uectorkux Kk UFs MaTepuasioB Wiv 3alUIIEHBI TOKPBHITUEM U3 TAKUX MaTEPUAJIOB.

YnnorHenus Bpamawomuxcsa sajaos (MLIS)

CriennanbHO TIpeTHa3HaYEeHHBIC WITH TIOIrOTOBJICHHBIE YINTOTHEHHUS BPAIAIONIINXCS BAJIOB,
YCTaHOBJICHHBIE Ha CTOpPOHE MMOJAaYM M Ha CTOPOHE BBIXOAA AUl YIUIOTHEHHS Bala,
COCIUHSIOIIET0 POTOP KOMITPECCOpa C MPUBOIHBIM ABUTaTEIIEM, ¢ TEM YTOOBI 00SCTIICUUTh
HAJIOKHYI0 TEePMETH3AINI0, MPEJOTBPAIIAIONIYI0 BBIXOJ TEXHOJOTHYECKOTO Tra3a WM
HaTeKaHWE BO3/AyXa WJIM YIUIOTHSIOMIETO Ta3a BO BHYTPEHHIOK KaMepy KoMIpeccopa,
KoTopas 3anojineHa cmecbio UFs 1 Hecymiero rasa.

Cucremsl ¢propuposanns (MLIS)

CrieruansHO TIpeHa3HAYEHHBIE WU MTOATOTOBIIEHHBIE cucTeMbl s propupoBanus UFs
(B TBepmoM coctostaun) B UFe (Ta3).

[HOACHUTEJIBHOE 3AMEYAHUE

OTH cucTeMBbl NpenHa3HadeHbl A ¢propupoBanHus coopannoro nopomka UFs B UFs B
[IETIIX TOCISAYIONEero coopa B KOHTEHHEpaX MPOIyKTa WK U mogadn B 6moku MLIS
JUIA JTOTIOJIHUTENIbHOTO oOoramieHus. [Ipu mHpuMeHEeHHH OJHOTO TOAXOJa pPEeaKIIHs
(dTOpHpOBaHMs MOKET OBITH 3aBEpILIECHA B MpeJesiaX CUCTEMBI pa3feieHUs] H30TOIOB, T1e
UAET peakuus W HENOCPEICTBEHHOE W3BJICUEHHE U3 KOJUIEKTOPOB «IIPOAYKTa».
[Tpu npumenennu apyroro noaxoaa nopouok UFs MoxeT ObITh N3BICUSH/TIEpEMEIIEH 13
KOJJIEKTOPOB ~ «IPOAYKTa» B  NOAXOAAIIMH  peakTop  (HampuMmep,  peaxkTop
C NIBCEBAOCKIKEHHBIM CJIOEM KaTall3aTopa, I'eJIMKOWAAIbHBIH PEaKTOp WM >KapoBas
OamrHs) B 1esaX ¢GTopupoBaHMs. B 000MX cioydasx HCIONB3yeTcss 00OpYIOBaHHE IS
XpaHeHus W mepeHoca ¢ropa (WM APYTHX NPHEMIEMBIX (TOPUPYIOIIUX DPEarcHTOB)
u 11 coopa u neperoca UFe.

Macc-cnekTpoMerpbl/uctounuku nonos UF6 (MLIS)

CHCHI/IaHBHO MMPpEAHA3HAYCHHBIC WJIM IMMOATOTOBJICHHBIC MAarHUTHBIC WM KBAaAPYIIOJLHBIC
MAacC-CIIEKTPOMETPBI, CIIOCOOHBIC MMPOU3BOUTH MPSMOU 0TOOP MPoO MOaBaeMOil Macchl,
«IPOJIYKTa» WIN «XBOCTOBY» W3 Ta30BbIX MOTOKOB UF¢ 1 00nanaromiyie moJHsIM HAOOpOM
CIICYIONINX XapPaKTEPHUCTHK:

1. yaAeNbHas pa3peliaonias CocoOHOCTh 1o Macce cBbime 320;

2. COoACPXKAT HMCTOYHUKU HOHOB, H3IOTOBJICHHBIC HW3 HHUXPOMa HWJIUM MOHCIIA
WJIW 3allTAIICHHBIC ITIOKPBITUEM U3 HUX, UJIIN HUKCIIMPOBAHHBIC,

3. coJiepKaT MOHM3AI[MOHHBIE UCTOYHHUKH ¢ 60MOApANPOBKOM FIEKTPOHAMU;

4, COACPIKAT KOJUICKTOPHYIO CUCTEMY, IPUTOAHYIO [JIS1 U30TOIIHOI'O aHAJIM34a.
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5.7.11.

5.7.12.

5.7.13.

CucreMbl IOAAYH/CHCTEMBI 0TBOAA IIPOAYKTa» U «XBocTOB» (MLIS)

CHCI_II/IEIJ'H)HO npE€aAHa3SHAYCHHBIC WM MOJATOTOBJICHHBIC TEXHOJOTUYECKHUE CHUCTEMbBI HIIU
060py)_'[0BaHI/Ie JUIs 000raTUTEIBLHBIX YCTAaHOBOK, U3TrOTOBJICHHLIC U3 KOppO3H€CTOI>'IKI/IX K
UFs MaTepUuajioB, UM 3aIUIIICHHBIX TOKPBITUCM N3 TAKUX MATCPUAJTIOB, BKIIFOYAIOIIHNEC!

a) NHUTAOIIME aBTOKJIABBI, MY MM CHCTEMbI, HCIIONb3yeMbie Mt mogaun UFe st
nporecca 000TaIlCHuUS;

b) JecyOonuMaTopsl (WM XOJIOJHBIC JIOBYIIKH), HCIIONB3YEMbIC IS BBIBEICHUS
Harpetoro UFg u3 mporecca oboramienus 11 oCIeIyIOIero MepeMeleHus;

c) CTaHLIMM OTBEPXKICHUS WM OXWKEHHUA, UCHOJb3yemble Mg BeiBeaeHUsd UFs u3
mporecca odorameHus myteM cxatus u nepesojga UFs B ®KUAKYIO WU TBEPIYIO
hopmy;

d) CTAaHLUHU «IIPOAYKTa» WIH «XBOCTOBY», MCIOJb3yeMble Ui nepeMemienuss UFs B
KOHTEUHEPBHI.

Cucremsl otaenenust UFg ot Hecymero raza (MLIS)

CrnenuanbHO IpeAHA3HAUYEHHBIC WM MOATOTOBJICHHBIE TEXHOJIOTMYECKHE CHCTEMbI VIS
otnenenusi UF¢ oT Hecymero raza. Hecyrmmm ra3zoM MoskeT ObITh a30T, aproH WU IPYTon
ras.

MOACHUTEJIBHOE 3AMEYAHUE
OTH cHCTEMBI MOTYT BKIIIOYaTh TaKOe 000pyI0BaHNE, KaK:

a) KPHOTEHHBIE TEIUIOOOMEHHMKH WM KPHOCENapaTopbl, CIOCOOHBIE CO37aBaTh
temrepaTypbl —120°C unu MeHee, Wiu

b) OJIOKM KPHOTEHHOTO OXJaKIEHHS, CITOCOOHBIE co3daBaTh Temieparypsl —120°C
WM MEHEe, WK

c) xonojubie oBymku UFg, cnocoOHbIe co3aaBath TemnepaTypsl —20°C mim MeHee.
JlazepHnble cuctemsbl (AVLIS, MLIS u CRISLA)

Ha3epbl WX JIa3€PHBIC CUCTEMBI, CIICIUAJIbHO MPEAHA3HAUCHHBIC HUJIW IIOATOTOBJICHHBLIC
AJIg pa3aciiCHuA U30TOIOB ypaHa.

[NOACHUTEJIbBHOE 3AMEYAHUE

Jlazepnas cucrema npormecca AVLIS 00BIIHO COCTOUT M3 ABYX JIa3€pPOB: ja3epa Ha mapax
Me/M U Ja3epa Ha Kpacureisax. JlazepHas cucrema ains MLIS 00buHO cocTouT M3 Jiazepa,
pabotaromero vHa CO, WM SKCUMEPHOTO Jla3epa ¥ MHOTOXOIOBON ONTHUYECKOHN STYSHKH C
BpAIAIONIIMICS 3epKajaMH Ha 00enx cTOpoHax. J[ist Ja3epoB Mk JIa3epHBIX CUCTEM MPH
oboux mporeccax TpeOyeTcs: cTadMIH3aTOp CIEKTPOBON YaCTOTHI ISl paOOTHI B TCUCHHE
JUTUTENBHBIX TICPUOJIOB BPEMEHH.
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5.8.

5.8.1.

5.8.2.

5.8.3.

5.8.4.

5.8.5.

CnenuajbHo NpeaAHasHA4YCHHbIC WJIM NMOATOTOBJCHHbIC CUCTEMbI, oﬁopyuosa}me H
KOMIIOHEHTHBI JIJIsl HCIO0JIb30BAHUSI HA 000TraTUTEJIbHbBIX YCTaHOBKaX € IJIa3MEHHBIM
pas3aeJicHueEM

BBOJHOE 3AMEYAHUE

ITpu mpouecce naasMEHHOrO pa3/esieHus MIa3Ma, COCTOsAIIAsl U3 HOHOB ypaHa, IPOXOAUT
Yepes JIeKTPUUECKOe TI0Ne, HACTPOEHHOE HA YacTOTy MOHHOTo pesonHanca U™, ¢ Tem
9T0OBl OHM B IEPBYIO OYepelb IOIVIOLIAJM 3HEPTHI0 M YBEIMYMBAJICS IUAMETP HX
TONOpPoOoOpa3HeIXx opbuT. HWOHBI € TPOXOXKAEHHEM IO OOJbIIeMy JHaAMETPY
3aXBaTHIBAIOTCA I8 00pa3oBaHMs HpoaykTa, oboramensoro U, Ilnasma, koTopas
00pa3oBaHa MOCPEACTBOM HOHM3ALUHI yPAaHOBOTO Tapa, COAEPIKUTCA B BAKYYMHOW Kamepe
C MAarHUTHBIM IIOJIEM BBICOKOHl HAIpsSIKEHHOCTH, OOpPa30BaHHBIM C IIOMOLIBIO
CBEPXIPOBOJALIETr0 MarHuTa. OCHOBHBIE TEXHOJIOTHYECKHE CUCTEMBI ITPOLIECCa BKIIOYAIOT
CHCTEeMY TeHEepalul ypaHOBOHU IJIa3Mbl, Pa3AeqUTEIbHBIH MOAYIb CO CBEPXIPOBOISIINM
MarHUTOM U CHUCTEMBbI U3BJICUEHHS MeTajIa Ui cOopa «IPOIYKTa» U «XBOCTOBY.

MI/IKPOBO.TIHOBI)IC HUCTOYHMKHU IHEPIUU U AaHTECHHBI

CrennanbHO TIPEIHA3HAYCHHBIE WJIM IOATOTOBIICHHBIE MHUKPOBOJHOBBIC HCTOYHUKH
SHEPTUU U aHTEHHBI IJIs TeHEPAINU WIH YCKOPESHUS HOHOB U 00JIaJarOIIHe CIIETYOIIIMHI
xapakTepuctukamu: dvactota Bbime 30T u cpeansist BbIXOAHAS MOIIHOCTH ISt
re’epanuu noHoB Oonee 50 kBT.

CoseHouabl 1151 BO30Y:KIeHHsI HOHOB

CrienuanbHO MpeTHa3HAYCHHBIC WK TIOATOTOBICHHBIC COICHOUIBI TS PAHOYACTOTHOTO
BO30YKIIeHUs WOHOB B amama3oHe dactor Oojee 100 kI'm 1 crmocoOHBIE paboTaTh IpH
cpenHet MmomHocTu 6onee 40 kBT.

CucTeMbl reHepanuy YPaHOBOMH IIa3Mbl

CriermanpHO TIpeJHA3HAUYEHHBIE WM IOATOTOBJIEHHBIE CHCTEMBI T€HEPaLMH YPaHOBOM
IJ1a3MBl, KOTOPBIE MOTYT COJEpKaThb BBICOKOMOIIHBIE TIOJIOCOBBIE WJIM PaCTPOBBIE
3JIEKTPOHHO-JTy4€BbI€ IYIIKHU C IIepeIaBacMOi MOIIHOCTBIO HAa MUILIEHb Oouee 2,5 kB1/cMm.

CucreMbl /151 00padOTKH KUIKOMETAJINYECKOT0 yPaHa

CrienManbHO MPeHA3HAYCHHBIE WITH MOITOTOBICHHBIC CUCTEMBI [Tl 00paObOTKH KHIKOTO
MeTajuia JJIsl PACIUIABICHHOTO ypaHa WM YPAaHOBBIX CIUIABOB, COCTOSIIME M3 THTICH M
OXJIQKIAIOIIETO 000PYNOBAHUS TSI TUTJICH.

[NOACHUTEJIbBHOE 3AMEYAHUE

Turnm wm [Opyrue KOMIIOHEHTHI 3TOW CHCTEMBI, KOTOPBIE BCTYMAIOT B KOHTAaKT C
pacCIUIaBJICHHBIM YPAaHOM WJIM YPaHOBBIMH CIUTABAMU, U3TOTOBIICHEI U3 KOPPO3UECTONKUX
U TEPMOCTOMKUX MAaTEPHAIOB WM 3allUIICHBl TMOKPHITHEM W3 TaKUX MaTepUasoB.
[Ipuemnemple MaTepuanbl BKIIOYAIOT TAHTAN, IOKPBITBIA OKCHUAOM UTTPHUS Tpadwur,
rpaduT, MOKPHITHIH OKHCIAMH IPYTHX PEAKO3EMEIBHBIX 3JIEMEHTOB T X CMECSIMH.

ArperaTbl AJIs c60pa CMPOAYKTA» U «XBOCTOB» METALNIMYECKOI0 ypaHa

CriernanipHO TIpeTHa3HAYEHHBIE WM TIOATOTOBJICHHBIE arperarthl Uit cOopa «IIPOayKTa» H
«XBOCTOB» JJII METAUIMYECKOr0 ypaHa B TBepAod ¢opme. DTU arperatbl Juis cOopa
W3TOTOBJICHBl U3 MAaTepHajioB, CTOMKUX K HarpeBy W KOPPO3UH, BBI3BIBAEMOW Mapamu
METAJTMYECKOTO ypaHa, TAKNX, Kak rpaduT, OKPHITHII OKCHIOM UTTPHS, WIIN TaHTAI, WK
3aIUIIEHBI TOKPBITHEM U3 TAKUX MATEPHUATIOB.
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5.8.6.

5.9.

5.9.1.

Ko:xyxu pazaenurejbHOro MoayJist

HI/IJ'II/IHI[pI/I‘-ICCKI/IC KaM€phbl, CIICOHUAJIBHO NMPEAHA3HAYCHHBIC WX ITOATIOTOBJICHHBIC JIA
HCIIOIL30BAaHUS Ha O0OraTUTEILHEIX YCTAaHOBKAax C IIJIABMCHHBIM pPa3fCJICHUCM, I
IIOMCIICHUMA B HHX HMCTOYHHKA ypaHOBOﬁ IJ1a3Mbl, SHCPICTUYCCKOr0 COJICHOUAA
pPagnuovacTOThl U KOJIJICKTOPOB «IIPOAYKTa» U KXBOCTOB).

[HOACHUTEJIBHOE 3AMEYAHUE

OTH KOXYXH HMEIOT MHOKECTBO BXOIHBIX OTBEPCTUU ISl MOJAYU DIICKTPOMUTAHUS,
coequHeHnid nU((PY3MOHHBIX HACOCOB, a TaKkKe IS JWArHOCTUKA W KOHTPOJIS
KOHTPOJBHO-U3MEPHUTEIBHBIX TPHOOPOB. OHU UMEIOT MPUCTIOCOOJICHUS JUTSI OTKPBITHS U
3aKpBITHSL, YTOOBI 00ECIICYUTh 00CITY)KHBaHUE BHYTPSHHUX KOMIIOHEHTOB, U H3TOTOBJICHBI
13 COOTBETCTBYIOIINX HEMATHUTHBIX MAaT€pUaJIOB, TAKUX, KaK HEPYKABEIOIIAs CTAIIb.

CﬂellI/IaJIbHO NnpeaHasHA4YCHHbIC HJIH MOAT0TOBJICHHbLIEC CUCTEMBI, oﬁopyuonalme u
KOMIIOHCHTBI 1IJISl HCIIOJIB30BAHUSA HA YCTAHOBKAX 3JICKTPOMATHUTHOI'O oﬁorameﬂuﬂ.

BBOJIHOE 3AMEYAHUE

[Ipy »neKTpOMarHUTHOM TIpOIlECCE€ MOHBI METAJUIMYECKOTO YpaHa, IOIy4YeHHbIE
MOCPEICTBOM HOHHU3ALMHU NTUTAOLIEero Matepuaia u3 coneit (00srano UCly), yckopsitoTes 1
MPOXOIAT 4Yepe3 MAarHUTHOE II0Jie, KOTOPOE€ 3aCTaBiACT HOHBI PA3IUYHBIX H30TOIOB
MPOXOAUTh 1O  pa3AMYHbIM  HampaBieHUAM.  OCHOBHBIMH  KOMITOHEHTaMH
3JIEKTPOMAarHUTHOTO HM30TOMHOTO Cemaparopa SBISIOTCS: MAarHUTHOE IoJie A
OTKJIOHEHHUS1/pa3/ieJIeHUsI U30TONOB MOHHOIO IIyYKa, NCTOYHUKA MOHOB C €0 CHCTEMOIl
YCKOpPEHUS, U CHCTEMBI COOpa OTJEIEHHBIX HOHOB. BecrioMoraTenbHble CUCTEMBI [T 3TOTO
mporecca  BKIIOYAIOT — CHCTEMY CHa0)XEHHMS MarHUTHOM  DHEPruei, CHCTEeMBI
BBICOKOBOJIFTHOTO MHUTaHUSI MCTOYHHKA HOHOB, BAKYyMHYIO CHCTEMY W OOLIMpHBIC
CHCTEMBI XMMUYECKOH 00paboTKH Ui BOCCTaHOBJICHUS HPOLYKTa
W OYHCTKH/pEreHepaliii KOMIIOHEHTOB.

DJIeKTPOMArHUTHBIE CeNapaTopbl H30TONOB

SHCKTpOMaI‘HI/ITHBIe cenapaTophbl HN30TOIIOB, CIiI€quaJIbHO NpeaAHA3HAYCHHBIC
HJIK IMOATOTOBJICHHBIC JJIA pa3ACJICHUA U30TOIIOB ypaHa, U’ O60py,Z[OBaHI/Ie 1 KOMIIOHCHTBI
JJI 3TOT0, BKIIIOYas:

a) W cToYHNKY MOHOB

CrenuaabHO MpeHa3HAYCHHBIC WA [IOACOTOBJIEHHEIE OTHEIbHBIE
WJIM MHOTOYHCIICHHBIC UCTOYHUKU MOHOB ypaHa, COCTOSIIHE U3 MCTOYHHUKA TMapa,
HOHM3aTOpa W YCKOPHUTEIS IIydKa, H3rOTOBJIEHHBIE H3 COOTBETCTBYIOIIUX
MaTepUAJIOB, TAKWX, KaK rpaduT, HEPKABCIOIAs CTAIh WIA MEJb, U CIIOCOOHBIX
obecrniednBaTh OOMIMK TOK B ITy4ke HOHOB 50 MA wiu Ooree.

b)  KomnexTopsl HOHOB
KosrekTopHbIe IIaCTHHBI, NMEIOIINE BE MM OOyee IIeNH W Ia3a, CHenHalIbHO
npeaHa3HaYeHHbBIE WK TIOrOTOBJICHHBIE [Tsl cOOopa Iy4YKOB HOHOB 00OTallIeHHOTO

u 06€I[HCHHOI‘O YpaHa 1 U3roToBJICHHLIC U3 COOTBECTCTBYIOIMX MATCPHUAJIOB, TAKUX,
KakK Fpa(l)HT HJIM HCPIKABCIOIasA CTaJIb.
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5.9.2.

5.9.3.

c)  BakyymHble KOXyXHU

CrnenuanbHO MpeIHa3HAUYCHHBIE WM MOJATOTOBJICHHBIC BaKyyMHBIC KOXKYXH IS
AJIEKTPOMAarHUTHBIX CEMapaToOpOB ypaHAa, W3TOTOBJIICHHBIE M3 COOTBETCTBYIOIIUX
HEMAarHUTHBIX MaTEPHAJIOB, TAKUX, KaK HEP)KaBEIOIIasl CTallb, U MIpeIHa3HAYCHHBIC
Ju1st pabotel ipu nasieHuu 0,1 Ila umu HIDKE.

[NTOACHUTEJIBHOE 3AMEYAHUE

OTH KOXYXM CINEHUANBbHO MNpeJHa3HAueHbl ISl MOMEIIEHUs B HUX HCTOYHHKOB
MOHOB, KOJUIEKTOPHBIX IUIACTHH W BOJOOXJAXAACMBIX BKJIAABIIICH W HMEIOT
NPUCTIOCOONICHHS ISl COeAMHEHUH MU (PY3HOHHBIX HACOCOB M MPUCIIOCOOJICHHS
JUTSL OTKPBITHSI U 3aKPBITUS B LENIAX U3BJICUEHHS U 3aMEHBI TUX KOMIIOHEHTOB.

d) MarsuTHbI€ TTOJTFOCHBIC HAKOHESTHUKH

CriennalibHO TIpeIHA3HAYCHHBIE WJIM TOATOTOBJICHHBIE MATHHUTHBIC MOJIOCHBIC
HAaKOHECYHUKH, UMEIONTHE AuaMeTp Oojee 2 M, HCHOIb3yeMbIe sl oOecredeHus
MOCTOSTHHOT'O MarHUTHOTO TTOJISI B 3JIEKTPOMAarHUTHOM CENapaTope U30TOIOB U ISt
MepeHoca MarHUTHOTO TOJISI MEXKTy PACIIONIOKEHHBIMU PSAOM CerapaTopamu.

BbICOKOBOJbTHBIE HCTOUHHUKH NMUTAHUS

CriennaibHO TIpeJHAa3HAYCHHBIC WU TOATOTOBIICHHBIC BBICOKOBOJIBTHBIE HCTOYHHKH
MUTaHUS JJI1 MCTOYHMKOB HMOHOB, 0O0Jajarolye IMOJHBIM HaOOpOM  CJEIYIOIIUX
XapaKTePUCTUK: MOTYT paboTaTh B HENPEPHIBHOM pEXHME, BBIXOJHOE HAIPSIKCHUE
20 000 B mmu Oonee, BeIXxOomHOW TOK 1 A wim Oonee W cTaOMIM3aIUs HATPSKEHUS
Meree 0,01% B TeueHne 8 4acos.

W cTouHNKY NUTAHUS 3JIEKTPOMArHuTOB

CrenmasibHO TpeIHAa3HAUYEHHBIE WJIM TIOATOTOBJICHHBIE MOIIHBIE HCTOYHUKU IMUTAHHS
MOCTOSIHHOTO TOKA JJISl 3JICKTPOMAarHUTOB, 00JIaaloIye MOJTHBIM HAa0OpOM CIIEoYIOLINX
XapaKTEPHUCTUK: BBEIXOJHOW TOK B HempepblBHOM pexknme 500 A wmiu Gomee mpu
HanpsokeHnn 100 B wnu Gonee, mpu cTabmimM3anuy MO TOKY MIIM HAINPsDKEHUIO MEHee
0,01% B Teuenue 8 yacos.

YcraHoBKM AJIsi NPOU3BOACTBA TSKEJNOH BOIBI, JeliTepus H JeiliTepueBBLIX
coeMHEHUH U 000pyAoBaHNe, CIENUATbHO NPEeJHAZHAYEHHOE WU MOATr0TOBJIEHHOE
JIJIS1 DTOTO

BBOJHOE 3AMEYAHUE

Tsokenyro BOJY MOXKHO TPOWU3BOJUTH, HCIONB3Ys pa3linuHbie mporecchl. OmHaKo
KOMMEPYECKH BBITOJHBIMH SIBJISTIOTCS JIBA MPOIIECCa: MPOIIECC H30TOMHOTO 0OMEHA BOJIBI U
cepoBoiopoa (mpouecc GS) u nporiecc U30TOMHOr0 0OMEHa aMMHUaKa U BOJIOPOJIA.

Iponecc GS ocHOBaH Ha OOMEHE BOJOPOJIA U ACUTEPUS MEKAY BOJOH U CEPOBOIOPOIOM
B CHCTEME KOJIOHH, KOTOpBIE IKCIUTYaTUPYIOTCA C XOJOJHOW BepXHEH CeKIueil 1 ropsyeit
HIDKHEH cexuueil. Boma TeueT BHU3 MO KOJOHHAM, B TO BPEMs KaK CEpPOBOJOPOIHBIHN Ia3
LIUPKYJIUPYeT OT AHA K BEpIIMHE KOJOHH. [ comelCcTBHS CMEIIMBAHMIO Ta3a U BOJBI
WCIIONB3yeTCd PSJl AbIpYaThIX JIOTKOB. JlelTepuil mepememiaeTcss B BOAY HPHU HU3KUX
TeMIIepaTypax U B CEpOBOAOPO. IIPH BBICOKHX TeMmeparypax. OboraieHHble 1eitepreM
ra3 Wi BOJAA YAASIOTCS W3 KOJOHH IIEPBOH CTYNEHH Ha CTBIKE TOPAYHUX M XOJIOIHBIX
CEKIIMH, U IIPOLIECC MTOBTOPSETCS B KOJOHHAX CIEAYOIIEeH cTyneHu. [IpoaykT nocnennei
¢a3el — Boga, oboramieHHas Aeltepuem a0 30%, HampaBiseTcs B TUCTHIIISIIUOHHYIO
YCTaHOBKY [UIsl MIPOM3BOACTBA PEAKTOPHO-YUCTOM TsKENOW BoAbl, T.e. 99,75% oxucu
JedTepus.
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6.1.

B mpormiecce oOMeHa MexXIy aMMHAaKOM M BOJOPOJOM MOMKHO HM3BJICKATH JEUTEPHH W3
CHHTE3-Ta3a MOCPEJICTBOM KOHTAKTa C KUAKAM aMMHAKOM B TIPUCYTCTBHUU KaTajIm3aTopa.
CuHTes-Ta3 mojmaeTcsi B 0OMEHHbBIC KOJIOHHBI U 3aTEM B aMMHA4YHBIA KOHBEpTep. BHyTpH
KOJIOHH Ta3 IMOAHUMAETCS OT JHA K BEPIIWHE, B TO BpEeMs KaK JKUJKUH aMMHAK TeUeT OT
BEpIIUHbI KO JIHY. JlelTepuil B CHMHTE3-raze JUIIAeTCs BOAOPOAA U KOHIEHTPUPYETCS
B aMMHake. AMMHaK MMOCTYyMNaeT 3aTéM B YCTAHOBKY [JI1 KPEKHMHI'a aMMHWaKa Ha IHE
KOJIOHHBI, TOTJIa KaKk Ta3 coOupaeTcss B aMMHAuHOM KOHBEpPTEpe Ha BEpIIUHE.
Ha nocnenyromux CTymeHsX TPOUCXOAWT JalbHeilmee oOorameHue, W IyTeM
OKOHYATEIbHON JUCTUIUISALUUA HPOU3BOJUTCA PEaKTOPHO-uucTad Tsokenas Boja. [lomaya
CHUHTE3-Ta3a MOXKET ObITh 00eCrieueHa aMMHAaYHOW YCTAHOBKOM, KOTOpasi B CBOIO O4epeib
MOJKET OBITH COOpPY’KE€Ha BMECTE C YCTAaHOBKOM ISl TPOU3BOACTBA TSKEIOH BOJBI ITyTEM
M30TOITHOTO OOMEHa aMMHakKa M BOJOpoa. B mporecce aMMHradHO-BOIOPOTHOTO OOMEHa
B Ka4€CTBC HMCTOYHHKA HCXOIHOI'O Z[eflTepHH MOXKET TaK)KE€ HCIIOJIb30BATHCI OOBLIYHAS
BOJA.

MHorue npeMeThl KJIF0UeBOro 000PYA0BaHUS JUIsl yCTAHOBOK IO TIPOM3BOCTBY TSKENOH
BOJIbI, MCIIOJIB3YIOMIMX Mporecchl GS WM aMMHAauHO-BOJAOPOIAHOIO OOMEHa, LIUPOKO
paclpoCTpaHeHbl B HEKOTOPHIX OTpacisaX HeYTEXHMMUYECKOW MPOMBIIUICHHOCTH.
Oco0eHHO 3TO KacaeTcs HEOOJNBIINX YCTAHOBOK, UCMONB3yIomuX mporece GS. OmHako
HEMHOTHE TpEAMEThl O00OpYIOBaHUS SIBISIOTCA cTaHaapTHbeIMH. [Ipomeccer  GS
Y aMMHAYHO-BOJIOPOJIHOTO OOMeHa TpeOyroT o00pa0oTku  OONBIIUX  KOJUYECTB
BOCIIJIAMCHSIIOIUXCS, KOPPO3MOHHBIX M TOKCHYHBIX IKHJIKOCTEH MNP IMOBBIIICHHOM
naprneHud. COOTBETCTBEHHO TMpH pa3pabOTKe CTaHAApPTOB IO IMPOSKTHPOBAHHIO
Y 3KCIUTyaTalllu JJis YyCTAHOBOK U 000PYIOBaHHUsI, HCIIOJIb3YIOLIUX STH MPOIIECCHI, CIEAYET
yAENATh OOJBIIOEC BHUMaHUE MOI00PY MAaTEPHAIOB M UX XapaKTEPUCTUKAM C TEM, YTOOBI
00€eCIIeunTh UIMTEIBHBIH CPOK CIYKOBI TIPH COXpPaHEHHH BBICOKOW 0€30MacHOCTH H
HagexkHocTtu. OmpeneieHne  MacimiTaboB — OOYCIOBIMBAeTCsl  IIABHBIM — 00pa3oM
COOOpaKCHUSAMH JKOHOMHKU M HeoOxomumoctu. Takum o00pa3om, Oombllas 4YacTb
MpeMeTOB 000PYI0BAHUS U3TOTOBISIETCS B COOTBETCTBHUU C TPEOOBAHHMSIMHU 3aKa3UHKA.

Hakoner, cnemyer oTMeTwTh, 9YTO Kak B mpomecce GS, Tak W B mporiecce
aMMHaYHO-BOJIOPOJAHOTO OOMEHA, TPEAMEThl 000PYAOBaHUs, KOTOPHIC MO OTICIBHOCTH
HE MIpeIHa3HauYeHbl WM MOATOTOBIEHBI CIEUUAIbHO AJI MPOU3BOJCTBA TXKEIOU BOJBI,
MOTYT COOMPATHLCS B CHCTEMBI, CIIEITHAIBHO TIPeTHa3HAYCHHBIE WM TIOATOTOBICHHBIC TS
MIPOU3BOJACTBA TsDKENMOM BoAbl. llpuMepaMu TakMx CHCTEM, NPHUMEHIEMBIX B 000UX
MpOLECCax, SBISAIOTCA CUCTEMA KaTaIUTUYECKOIO0 KPEKMHTa, MUCIOJIb3yeMas B MPOLECCEe
oOMeHa aMMHaka ¥ BOJIOPOJIa, U JUCTUUIALUOHHBIE CHCTEMBI, HCITOJIb3yeMbIe B TIpoIiecce
OKOHYATEJIbHOM KOHUEHTpAlMHU TSAXKEIOM BOJbBI, JOBOASIIEN €€ J0 YypOBHS
PEaKTOPHO-YUCTOM.

[IpenmeTst 060pyIOBaHUS, KOTOPHIE CIIEIIMATHHO MPETHA3HAYESHBI WM MOTOTOBIIEHBI IS
MIPOU3BOJICTBA TSHKEIION BOABI IyTEM HCITOJIB30BaHUS JHOO Tporecca oOMeHa BOIBI H
CepoBOI0PO/Ia, MO0 TpoIiecca 0OMeHa aMMHUaKa U BOJIOPO/Ia, BKIIFOYAOT:

Bopo-cepoBonopoanbie 00MeHHbIE KOJIOHHBI

OOMeHHbIE KOJIOHHBI, HM3TOTAaBIMBAEMbIe M3 MEIKO3EPHUCTOW YIIIEPOANCTOH CTanmm
(mampumep, ASTM AS516), auamerpom ot 6 M (20 pyroB) mo 9wm (30 dyrtoB),
KOTOpbIE MOTYT  JKCIUIyaTUpOBAaTbCcsi  NpH  JABICHUM  CBHIIE WJIM  PaBHOM
2 MIla (300 ¢pyHT/KB. q0IIM) ¥ MMEIOT KOPPO3HUOHHBIA MOMYCK B 6 MM WM OOJbIIIE,
CTICIIMANIEHO MPeTHa3HAYEHBI WU IIOATOTOBJICHBI IS IPOU3BOJICTBA TSKEIIOH BOIBI ITyTEM
WCIIOJIb30BaHMS POIIECCa U30TOIMTHOTO 0OMEHa BOJIBI M CEPOBOAOPOIA.
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6.2.

6.3.

6.4.

6.5.

6.6.

6.7.

I'azopyBKH M KOMIIpecCOpPbI

Opnoctynenvarele, MajoHamopasle (T.e. 0,2 MIla wmu 30 QyHT/KB. mr0iim)
HEHTPOOCKHBIE Ta30lyBKA WM KOMIPECCOPHI IS MUPKYJISIUU CEPOBOJOPOTHOTO Ta3a
(r.e. raza, comepxamero Oomee 70% H,S), cnenmanpHO TpegHA3HAUEHHBIE WIH
MOATOTOBIIEHHBIE IIJIsl MPOM3BOZCTBA TSDKETOW BOJBI IYTEM HCIIONB30BAaHUS IpOIecca
oOMeHa BOABI M CEPOBOJAOPOJA. OTH Ta30AyBKH WJIM KOMIIPECCOPHl HMEIOT
TIPOM3BOUTENHLHOCT, TPEBBINAIONIYI0 WA paBHylo 56 M’/c. (120 000 SCFM)
MIpH SKCIUTyaTaluu ot JTaBJICHUEM, MIPEBBIIAIOIIUM W paBHBIM
1,8 Mna (260 ¢pyHT/kB. A10iiM) Ha BXOJE, W CHAOXCHBI CAJbHUKAMH, YCTOWYHUBBIMHU
K Bo3aeicTeuio H,S.

AMMHIAYHO-BOIOPOIHbIE 00MEHHbIE KOJIOHHBI

AMMHaYHO-BOAOPOAHBIE OOMEHHBIC KOJOHHBI BBICOTOM Oojiee WIM  paBHOU
35 M (114,3 dyroB) muamerpom ot 1,5 M (4,9 dyToB) mo 2,5 M (8,2 dhyTOB), KOTOPHIE MOTYT
9KCIUTyaTUPOBATHLCS O] JaBieHueM, mpesbimatonmM 15 MIla (2225 ¢yHT/KB. m10iim),
CHeUUaNbHO MpeIHa3sHaYeHHbIC WM TOATOTOBICHHBIE AJIsl MPOU3BOACTBA TSKETION BOJBI
IIyTE€M HCIONb30BaHMA Iporecca oOMEHa aMMuaka U BOJOPOAA. ODTHU KOJOHHBI MMEIOT
TaKke 110 MeHbIIIeH Mepe OJJHO OTOOPTOBAaHHOE OCEBOE OTBEPCTHE TOTO K€ JHAMETpa, YTO
W OUIMHIpUYECKas 4YacTh, 4Yepe3 KOTOPYI0 MOTYT BCTaBIATHCS MM BBIHUMATHCS
BHYTPEHHHE YaCTH KOJIOHHBIL.

BHyTpemme YaCTHU KOJOHHBI U CTYIICHYATBIC HACOCHI

BHy’[’peHHI/Ie YaCTHU KOJIOHHBI U CTYIICHYATBIC HACOCHI, CIICIIUAJIbHO NIPCIHA3HAYCHHBIC UJIU
MMOATOTOBJICHHBIC JIs1 KOJIOHH JJId ITPOU3BOJICTBA TSDKENoH BOJIbI ITyTEM HCIIOJIB30BaHUA
mnponoecca aMMHUavYHO-BOAOPOAHOIO oOMeHa. BHYTpeHHHe YaCTU KOJIOHHBI BKIIHOYAKOT
CIICIUAJIBHO TMNPCAHA3HAYCHHBIC KOHTAKTOPBI MEXKAY CTYICHAMU, COHeﬁCTBy}OHII/IC
TECHOMY KOHTAKTy ra3a MU XHUIKOCTH. CTyHquaTme HaACOChl BKJIKOYAIOT CICOHAJIBHO
NpEAHA3HAUCHHBIC TMOTPYXKAC€MbIC B KHUIAKOCTb HACOCHl JISI LUPKYJSAIUA KUIKOI'O
aMMHadKa B Ipeaciiax o0BeMa KOHTAKTOPOB, HAXOJAIINUXCA BHYTPHU CTyneHeﬁ KOJIOHH.

YceTaHOBKH VISl KPEKMHIa aMMHUAaKa

VYcTaHOBKM [UI KPEKMHIa aMMHAKa, SKCILTyaTHPYeMble IO AaBICHUEM, [IPEBbIIIAOIIIM
unn paBHeiM 3 MIla (450 ¢yHT/KB. I0MM), CcHeUUaNbHO NpEAHA3HAUYCHHBIE HIIH
MOJATrOTOBJICHHBIE AJISI MPOM3BOACTBA TSDKEJIOW BOABI IyTEM HCIIONB30BAaHUS Ipolecca
H30TOIHOro0 0OMEHa aMMHUaKa U BOJOPOA.

HNudpakpacHbie aHAIN3ATOPBI NOTJI0LIEHUS

WndpakpacHble aHanM3aTopbl IOTJIOIICHHS, CIOCOOHBIE OCYIICCTBISATH —AaHAJH3
COOTHOLICHHUSI MEKAY BOJOPOAOM M JCUTEpUEM B peajbHOM MaciuTabe BpeMeHH, Koraa
KOHIICHTpAIUK JeUTepHs paBHbI WK MpeBbIaoT 90%.

KaraanTuyeckue neun

Karanutnueckue neun i nepepaboTku 00OTallIEHHOIO ACHTEPUEBOIO ra3a B TSDKEIYIO

BOY, CIICHUAJIBHO NPCAHA3HAYCHHBIC WJIM IMOATOTOBJICHHBIC IJIS IMTPOU3BOACTBA TSKEIIOMN
BOJBI ITYTEM HUCIIOJIB30BAHUS ITPOLECCa NU30TOITHOTO o0MeHa aMMHaKa BOAOpOAA.
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7.1.

7.2.

7.3.

YcTraHoBKH /ISl KOHBEPCHH YPaHa U 000py/10BaHue, CIIEHHATBHO NPeIHA3HAYEHHOe
WJIM NOATOTOBJICHHOE VISl 3TOT0

BBOJIHOE 3AMEYAHUE

B ycraHoBkax u cucTeMax A KOHBEPCHM YpaHa MOXET OCYIIECTBIATHCA OIHO WIIH
HECKOJIBKO MPEBpAIIeHN U3 OJHOTO XMMHUYECKOI0 M30TONA ypaHa B JPYroH, BKIIOYas:
KOHBEPCHIO KOHIIEHTpaToB ypaHoBoi pyasl B UOs3, kouBepcuio UO; B UO,, KOHBEpCHIO
okucell ypana B UF4 min UFs, kouBepcuro UF, B UFs, konBepcuto UFs B UF4, KOHBEpcHIO
UF4 B Metannuueckuil ypaH U Kousepcuto ¢propuaoB ypana B UO,. MHoTue KiIto4YeBbIe
KOMIIOHEHTHl OOOpYZOBaHHMS YCTAHOBOK JJIsI KOHBEPCHHM YypaHa XapaKTepHBI IS
HEKOTOPBIX CEKTOPOB XUMHUYECKOH oOpabarhiBaroliell MpoMbIIIIeHHOCTH. Hampumep,
BUIBl OOOpYJOBaHHUS, HCHOJIB3YEMOTO B JTHX IMPOLECCaX, MOTYT BKJIIOYATh: IEYH,
KapycelbHbIE IIE€YH, PEAKTOPbl C ICEBIOOKIKEHHBIM CJIOEM KaTallu3aTopa, >KapOBbIE
peakTopHble OallHM, >KUAKOCTHBIE LEHTPUPYTH, IUCTHUIALUOHHBIC KOJOHHBI U
KHUJIKOCTHO-)KUIKOCTHbIE HKCTPAKIIMOHHBIE KOJOHHBL. OJIHAKO HE MHOTHE KOMIIOHEHTBI
000pYZOBaHHUA HMEIOTCS B «TOTOBOM BHE»; OOJBIIMHCTBO W3 HHUX JOJDKHBI OBITH
MOJTrOTOBJIEHB! COIVIACHO TPEOOBAHUAM M CHELU(PUKALUAM 3aKa3duka. B HeKoTopsIx
ciydasgx TpeOyeTrcs YUYHTHIBaTh CIEIUAIbHBIE TPOEKTHBIE U KOHCTPYKTOPCKHE
0COOCHHOCTH JAJISl 3aIUTHl OT arpecCHMBHBIX CBOWCTB HEKOTOPHIX M3 00padaThIBaeMbIX
xummueckux Bemects (HF, Fa, CIF; u propunst ypana). Hakonen, cienyer oTMETHTB, 9TO
BO BCEX IIpolieccax KOHBEPCHM ypaHa KOMIIOHEHTHI 000PYIOBaHMS, KOTOPbHIE OTAEIBHO
CHeUUaNbHO He TpelHa3HaueHbl WM MOATOTOBICHBI Uil KOHBEPCUH ypaHa, MOTYT OBITH
O00bEIMHEHBl B CHUCTEMBI, KOTOpbHIE CIEHUAIbHO MpPEAHA3HAYEHBl WIM TOATOTOBJICHBI
JUT UCTIOIb30BAHMS B LIENAX KOHBEPCUH ypaHa.

CrneuuanbHO NpeJHAa3HAYEHHbIC WM INOATOTOBJEHHBbIE CHCTeMbl ISl KOHBEpPCHM
KOHIIEHTPaToB ypaHoBoii pyabl B UO3

[NOACHUTEJIbBHOE 3AMEYAHUE

KonBepcust koHIeHTpaToB ypaHoBOi pyasl B UO3; MOXET OCYLIECTBIATHCS CHadaia
MOCPEICTBOM PACTBOPEHUS] PyAbl B a30THOH KHCJIOT€ M 3KCTPAKLUU OYHUILEHHOTO
reKcarujjpata ypaHWIIMHHUTpPATa C IOMOIIBI0 TaKOTO pPACTBOPUTENA, KaK TPUOYTHI
¢docdat. 3aTem rekcaruapaTt ypaHUIAMHUTpaTa npeodpasyercs B UO3; 1160 mocpeacTBoM
KOHLGHTpAllUd W JCHUTPAlMH, JUOO0 MOCPEICTBOM HEHUTpalu3aluu Tra3000pa3HbIM
aMMHUAKOM JUTS TIOJTyYeHUs] JUypaHaTa aMMOHUS C TIOCIIeAYIOIIeH (puibTpalmei, CymKkoit
Y KaJbLIMHUPOBAaHUEM.

CrnennajJibHO  NpefHa3HA4YeHHble  MJIM  MOATOTOBJIEHHbIE  CHCTeMBbI  JUIA
koHBepcun UO; B UFs

[NOACHUTEJIbBHOE 3AMEYAHUE

Konsepcus UO;3; B UFg MOXET OCYIIECTBIATHCS HENOCPEACTBEHHO (TOPUPOBAHHEM.
Jns mponecca TpeOyeTcsi HCTOYHUK I'a3000pa3Horo GTopa Wik TpexTOPHUCTOTO XJI0pa.

CrnenuanbHO  NpefAHA3HAYEHHble WM  MOATOTOBJEHHbIe  CHCTEMbl  JUISI
konBepcum UO; B UO,

I[NTOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UO3 B UO; MOXET OCYIIECTBIATHCSA IMOCPEACTBOM BoccTaHoBIeHUS UQO;
Fa3006pa3HBIM KPEKHHI-aMMHWaKOM UJIX BOOAOPOJIOM.
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7.4.

7.5.

7.6.

7.7.

7.8.

CnennajJibHO  TpeIHA3HAYEHHbIe  MJIM  MOATOTOBJEHHbIE  CHCTEMBI  IJIf
kouBepcuu UQO; B UF4

[NOACHUTEJIbBHOE 3AMEYAHUE

Konepcus UO; B UFs moxer ocymecTtBiaaTees mnocpeactBoM peakmuun UOz ¢
razoo0pa3HbIM ¢TopucTsiM BomopoaoM (HF) mpu temmepatype 300-500°C.

Cneunam,ﬂo NpPeAHAZHAYCHHbIC HJIM MMOJAT0OTOBJICHHBIC CUCTEMBI /I KOHBEPCUHU UF,4
B UF6

[HOACHUTEJIBHOE 3AMEYAHUE

Kousepcus UFs B UF¢ ocymecTBisieTcds  HOCPEICTBOM — 3K30TEPMUYECKON
peakmuu ¢ propom B peaktopHoit OamrHe. UFs KOHIECHCHUpPYETCS M3 TOPSYHX JIETYUUX
ra3oB IOCPEJCTBOM IPOIYCKaHUs MOTOKA ra3a uepe3 XOJOIHYIO JIOBYIIKY, OXJIaXKACHHYIO
o —10°C. Jlns mpotecca TpedyeTcsl HCTOYHUK Ta3000pa3Horo (ropa.

CnenuanbHO NpeAHa3HAYCHHbIC WM NOATOTOBJICHHBIE CUCTeMbI 111 KoHBepcun UKy
B METAJJIMYECKHUIl ypaH

[HOACHUTEJIBHOE 3AMEYAHUE

Konepcuss UFs B MeTaJuIMYecKWil ypaH OCYIICCTBISICTCS IMOCPEACTBOM  €T0
BOCCTaHORBJICHHSI MarHueM (KpyIHbBIC MApTUH) MK KalbliieM (Mayble mapTun). Peakius
OCYIIECTBIISIETCS TIPH TEMIIEpaTypax BhIIIE TOYKHU IutaBieHus ypana (1130°C).

CrnenuajabHO NpeaAHasHAYCHHbIC UJIN MMOJAT0OTOBJICHHBIC CUCTEMBI /I KOHBEPCUU UF
B UOz

[HOACHUTEJIBHOE 3AMEYAHUE

Konsepcusa UFs B UO; MOXKET OCYIIECTBIIATHCSA OCPEICTBOM OJHOTO U3 TPEX MPOLIECCOB.
B nepsom mporecce UFs BoccTanasimmBaeTcs u ruaponnsyercs B UO, ¢ HCTIOTB30BaHHEM
Bojloposia U mapa. Bo Bropom mpouecce UFs ruaponusyercss pacTBOpEHUEM B BOJIE,
IUISl OCKACHUSI ~ JWypaHaTa  aMMOHHUS — JoOaBisieTcs  aMMHaK, a  JdypaHaT
BoccraHasnuBaercad B UO; Bomoponom npu temneparype 820°C. Ilpu TpetbeM npouecce
razoobpasneie UFs, CO> m NH; cmemmBaroTcss B BojJe, Ocaxias ypaHUIKapOOHAT
aMMOHHMA. YPaHWIKapOOHAT aMMOHHUSI CMEIIMBAeTCs C IMapoM W BOAOPOAOM
npu temnepatype 500-600°C mst mponssoactsa UO;.

KonBepcuss UFs B UO; dacto ocymecTBIsAeTCS Ha TIEPBOH CTYIEHH YCTaHOBKH
10 U3TOTOBJICHUIO TOTLIHBA.

CnenmnajabHO NPECAHASHAYCHHBIC UJIH MOATOTOBJICHHBIC CUCTEMbI 1JI1 KOHBEPCUH UFs
B UF4

[OACHUTEJIBHOE 3AMEYAHUE

Kounsepcus UFs B UF,4 ocymiecTBiseTcs mocpeIcTBOM BOCCTAHOBIICHUS BOJOPOIOM.
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