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[NononHuTenbHbIN NPOTOKON K CornaweHunto
mexay Counanuctnyeckom HapogHom
INnsnnckon Apabckon [xamaxupuen m

MexgyHapoaHbIM areHTCTBOM N0 aTOMHOM

SHEpPrMn o NPUMEHEHUN rapaHTUin B CBA3N C

[loroBopOM 0O HepacnpocTpaHeHUn aa0epHOro

opYyXugd

1. B npunoxeHHu K HacTOSIIEMY JOKYMEHTY Ui CBEJCHHUS BCEX WICHOB BOCIPOU3BOIUTCA TEKCT
HomomauTensHoro npotokona Kk Cormamenuto mexay Conumanmuctudeckoit Hapommoit Jlusmiickoit
Apabckoit [xamaxupuelt 1 MexIyHapoIHBIM areHTCTBOM IO aTOMHOHM SHEPTHH O MPUMEHEHUU
rapaHTHii B CBS3H C J[OFOBOPOM O HEPAacCHPOCTPAHEHMH SIEPHOrO Opykus'. COBET YIpaBIAIOMMX
onoOpun naHHbI JlomonmHuTenbHbI mpotokon 9 mapra 2004 roma. OH Obul moxamucan B Bene
10 maprta 2004 rona.

2. B coorBerctBUM co craTheit 17 JlomonHutenabHOro npotokona IIpoTokon BcTynun B cuily
11 aBrycra 2006 roga, B IeHb, KOraa ATEHTCTBO MOMYYWIO OT JIMBUM MHCHMEHHOE YBEIOMIICHUE O
TOM, YTO 3aKOHOJATENbHbIE W/WIM KOHCTHTYIHOHHbIE TpeOoBauus JlumBum, HeoOXoaWMble s
BCTYIUICHUS B CHJLY, BHIIIOJHEHBI.

! Bocmpomnsseneno B nokymente INFCIRC/282.
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[ononHutenbHbIn NpoTokon K CornatueHunto
vexay Couuanuctmnyeckon HapogHou
INnsnnckon Apabckon [xamaxupunen m

MexayHapoaHbIM areHTCTBOM N0 aTOMHOM

9HEpPrum o NPUMEHEHUN rapaHTUin B CBSA3U C

[loroBopOM 0O HepacnpocTpaHeHUN A0epPHOro

OpYXKus

[MPUHUMAA BO BHUMAHMUE, uto Conmanuctuueckas Hapoanas Jlusmiickas ApaOckas
Jxamaxupus (B nmanpHeimeM mMenyemas ‘“JIluBueir”) m MexayHapogHOE areHTCTBO IO aTOMHOM
SHepruM (B AaibHeWlIeM HMeHyemoe "AreHTCTBOM') sABNAOTCS YywacTHHKaMu CorjameHus o
NPUMEHEHUH TapaHTUid B cBA3M ¢ JIOroBOpOM O HEpacHpOCTPaHEHHWH SACPHOTO Opyxusi (B

nanpHeimieM wuMmenyemoro '"CorjameHueM O TapaHTUsAX'), KOTOPOE BCTYMIJIO B CHIY 8 HIOJA
1980 rona;

YUUTBIBAS xemanve MexIyHAPOTHOTO COOOIIECTBA €IIe 0oJiee YKPEIUTh PEKUM SIIEPHOTO
HEPaCIpPOCTPAHCHHUS IIyTEM IIOBBINICHHUS JCUCTBEHHOCTH W A((EKTUBHOCTU CHCTEMBI TapaHTUH
ATeHTCTBa;

HATIOMMHAS, uto ATEHTCTBO IpH OCYUIECTBICHUM TapaHTHH JODKHO YYHUTHIBAThH
HEOOXOOMMOCTh: H30eraTh CO3AaHus MPEIATCTBUN SKOHOMHUUECKOMY U TEXHOJIOTHUECKOMY Pa3BUTHUIO
JluBun wnnM MEXIyHApOAHOMY COTPYIHHMYECTBY B 00JacTH MHPHOH SAEPHOM HAEATEIBHOCTH;
coOoaaTh NEHCTBYIOMME MOJI0KEHUsI B O0JacTH OXpaHbl 3J0POBBS, 0€30MacHOCTH, (U3UUECKON
3alIUTBI, a TaKXe APYrue AeHCTBYyRoIue TpeOoBaHMs O€30MAaCHOCTH M IpaBa OTHEIbHBIX JIUI, U
MIPUHMMATh BCE MEPHI MO 3allUTe KOMMEPUYECKHX, TEXHOJOTHYECKHX U MPOMBIIIJIEHHBIX CEKPETOB,
a TaKkxke Apyroi KOH(QUAECHIMATbHOW HHPOPMAIMK, KOTOPas CTAHOBUTCSI €My U3BECTHOI;

[NPUHUMAS BO BHUMAHMUE, 9to wacToTa mpoBeAeHHsI 1 HHTEHCHBHOCTh MEPOIPHUATHH,
yKa3aHHbIX B HacTosmeM IIpotokosie, OyoyT mNoOLAEp)KMBaTbcs HAa MHUHMMAIBHOM YPOBHE,

COOTBETCTBYIOIIEM IEJH MOBBIIICHUS AeUCTBEHHOCTH 1 3 (EKTUBHOCTH TapaHTHil ATEHTCTBA;

HACTOSIMM JluBusg u AT€HTCTBO COTJIACHIIMCH O HIDKECICAYIOIIEM



CBA3b MEXAY HACTOALIIUM ITPOTOKOJIOM U COI'VIAHIEHUEM O I'APAHTUSAX

Cratbs 1

Ionoxxenust CornameHus o rapaHTHSIX MPUMEHAIOTCS K HacTosAuieMy [IpoTokoiy B Toil Mepe, B
KaKOH OHU COOTBETCTBYIOT MOJOXKEHHAM HacTtosmero IIpoTokona u coBMecTUMBI ¢ HUMHU. B cirydae
MPOTHBOpeUnss Mexnay mojoxkeHusiMu CoriameHus O TapaHTUAX M TOJOXKEHHUSMH HACTOSIIETO
IIpoTokona npumMeHsOTCA MON0XKEHUS HacToAero IIporokona.

HNPEJOCTABJIEHUE NTH®OPMALINN

Cratbs 2

a. JluBus mpenocTaBiIseT ATEHTCTBY 3asBICHUE, COJEpIKaIIee:

)

vi)

OO0mee ommcanue W WHMOOPMAIUIO, YKA3HIBAIOIIYI0 MECTO MPOBEIEHUS OTHOCSIIUXCS K
SIEPHOMY TOIUIMBHOMY LIMKJIY Hay4YHO-UCCIIEIOBATENbCKUX U ONBITHO-KOHCTPYKTOPCKHUX
paboT, He CBA3aHHBIX C SJICPHBIM MaTEPHAJIOM, OCYIIECTBISAEMBIX TIe-Tr00, KOTOpHIC
(hvHAHCHPYIOTCSA, TOJYYMIM KOHKPETHOE pa3pelleHne WIH KOHTPOIUPYIOTCS WIN
OCYILIECTBIISIOTCS OT UMEHU JIuBUHU.

OmnpeneneHHy0 ATEHTCTBOM Ha OCHOBE OKMAAE€MOTO MOBBIIICHUS JEHCTBEHHOCTH WJIN
3¢ GEeKTUBHOCTH M coracoBaHHylo ¢ JIuBuel WHGpOpPMaIMIO O Kacarouleics rapaHTuii
9KCIUTyaTallUOHHOW [eSTeIbHOCTH HAa YCTAaHOBKAX M B MECTaxX HAaXOXAEHHUsS BHE
YCTaHOBOK, I'/Ie OOBIYHO UCTIOIB3YETCS SACPHBIN MaTepHal.

OO1ee onucaHue Ka<J0ro 3JaHus Ha KaXKJ0H IUIOIIa[Ke, BKIIOYas €ro NCIO0JIb30BaHUE,
U, €CJIM 3TOT0 HEAOCTATOYHO - OMKCAHUE €Tr0 COACPKUMOro. ITO OMUCAHUE BKIIOYAET
KapTy TaKOH TIIOMIaJKH.

Onmcanne Macmrabda omnepanuid [ KaKAOro MecTa HaXOXKACHUSA, HWMEIOIIero
OTHOILIEHUE K JeATEeIbHOCTH, yKkazaHHOH B [Ipunoxxenuu I x Hacrosmemy IIpoTokoiny.

Wudopmanuio, yKasblBaIOIIyI0 MECTO HaXOXKACHUs, JKCIUTyaTallMOHHOE COCTOSHHE H
OIICHOYHBIE TOOBbIE MPOM3BOACTBEHHBIE MOIIHOCTH YpPaHOBBIX PYIJHHKOB U
000raTUTENIbHBIX YCTAHOBOK M TOPHEBBIX 000raTUTEIBHBIX YCTAHOBOK M CYIIECTBYOLIUMA
roJ0BOM 00BEM IPOM3BOACTBA TAKHX PYIHUKOB W OOOTATUTENBHBIX YCTaHOBOK IS
JluBun B wnenom. JluBus mpemocTaBiseT MO 3ampocy ATEHTCTBa JaHHBIE O
CYLIECTBYIOLIEM TOJOBOM 00BbeME MPOM3BOACTBA OTAEIABHOTO pYIHHKA WM
obOoratutensHON ycraHOBKH. [IpenocraBnenue 3Tol nHboOpManuu He TpeOyeT BeAeHUS
noApoOHOro yueTa AAepHOro MaTepHuara.

WNudopmariyro OTHOCUTEIBHO UCXOIHOTO MaTepralia, KOTOPBIH ellle He JOCTHT COCTaBa U
YHCTOTBI, KOTOPBIC JACTAIOT €ro MPUTOHBIM JUISI U3TOTOBICHHUS TOIUTMBA WIIH H30TOMHOTO
oborareHus1, BKIIIOYAOIITYIO:

a) KOJIMYECTBA, XHMHYECKUI COCTaB, WCIIOJNB30BAaHAE WM MPEANONaracMoe
UCIIOJIb30BaHUE TAKOTO MaTepralla, He3aBUCUMO OT €ro SICPHOTO MM HESACPHOTO
HCTIONIb30BAHUS, I KaXKIOT0 MecTa HaxOox7eHus Ha JIMBUH, B KOTOPOM Takoit
MaTepuan MPHUCYTCTBYET B KOJIMYECTBAX, MPEBBINIAIONINX JECATh METPHUYCCKHX
TOHH ypaHa W/WIM IBajllaTh METPUYECKUX TOHH TOPHS, a I JPYTHX MECT
HAXOXJICHHMSI C KOJHMYecTBaMH Oojiee OJHOW METPHYECKOH TOHHBI - o0Iee
KOJIM4ecTBO 1151 JINBUM B LETIOM, €CIi 3TO 0OlIee KOJMYECTBO MPEBBIIIACT ACCATh
METPUUYECKMX TOHH ypaHa WIM JBaalaTh METPUYECKUX TOHH TOpHS.
[IpenocraBnenue 3Toit mMHPOpManuu He TpeOyeT BEACHHS MOAPOOHOTO ydeTa
SJIEPHOTO MaTepHaa,



vii)

viii)

b) KOJIMYECTBA, XMMHUYECKHH COCTaB M IIYHKT HA3HAYEHUSA KaXJOH OSKCIOPTHOU
IIOCTaBKMA W3 JIMBMM Takoro Marepuala JUiss KOHKPETHBIX HEAIEpHBIX LEJIeH B
KOJINYECTBAX, IPEBBIIIAFOIINX:

1)  #ecsaTh METPUUECKHUX TOHH ypaHa, WX JJIS MOCIEI0BATEIbHBIX SKCIIOPTHBIX
IIOCTaBOK ypaHa w3 JIMBHM B OJHO W TO XK€ TOCYIHapCTBO, KaXKaas W3
KOTOPBIX MEHEE JIECATH METPUUIECKUX TOHH, HO CyMMa KOTOPBIX IMPEBHIIIAET
JIECSITh METPUYECKUX TOHH B TEUCHHE TO/Ia;

2) IBAIIaTh METPHUYECKMX TOHH TOPHS, WIM IS IOCIICIOBATEIIBHBIX
SKCIIOPTHBIX TIOCTABOK TOpHUS U3 JIUBMM B OJHO M TO XK€ TOCYAapCTBO,
KaXIas W3 KOTOPBIX MEHEE IBamIaTH METPUYECKUX TOHH, HO CyMmMMa
KOTOPBIX MPEBBIIIACT ABAANATH METPUUECKIX TOHH B T€UEHUE TOIA;

C) KOJINMYECTBA, XHMHUYSCKUH COCTaB, MCECTO HAXOXKACHHA B HACTOALICC BPEMA U
HCIIOJIB30BAHUEC WM M[peAnojaracMoe HcCIOJIb30BaHUC Ka)ICJIOfI HMHOpTHOﬁ
IMocTaBKu Ha JIMBHIO Takoro Marepuajla [Jis1 KOHKPETHBIX HEAACPHBIX Heﬂeﬁ B
KOJIMYECTBaX, MPEBLIIIAOIINX

1) ACCATH MCTPUUCCKUX TOHH ypaHa, WK JJId MOCJICA0BATCIbHBIX UMIIOPTHBIX
MOCTaBOK YypaHa Ha .HI/IBI/IIO, Kaxaasa H3 KOTOPbIX MCHEC HOCCATH
MCETPUUYCCKUX TOHH, HO CyYMMa KOTOPBIX HNPEBBIACT ACCATH METPHUCCKUX
TOHH B TCUCHHUC I'0Jia,

2) JIBallaTh ~METPUYECKUX TOHH TOpHUS, WIM JUJIl TOCIEI0BaTeIbHbBIX
HMIIOPTHBIX TIOCTaBOK TOpUsA Ha JIMBHIO, KaXnas U3 KOTOPBIX MEHEE
JIBAALATU METPUYECKUX TOHH, HO CyMMa KOTOPBIX MPEBBIIAECT IBAALATH
METPUYECKUX TOHH B TEUEHHUE T0JIa;

Opd TOM [OHMMaHWHM, YTO TMpeACTaBieHHe UWHPOPMAUH O TakOM Marepuale,
NpeAHA3HAYEHHOM ISl HESACPHOrO HCIIONIb30BaHMs, IOCIE TOIO KaK OH JIOCTHUTHET
OKOHYATEIbHOH (JOpMBI CBOETO HESIEPHOTO UCIIOJIL30BaHUS, HE TpeOyeTcCs.

a) MHQOPMAIMIO OTHOCUTEJIIBHO KOJNHWYECTB, BHIOB HCIOJB30BAHUS M  MECT
HaXOXKJIEHHS SIIEPHOT0 MaTepualia, 0CBOOOXKIEHHOTO OT TapaHTHIl B COOTBETCTBUHU
co cratbet 36 Cornamenus o rapaHTusx;

b) HH()OPMAIINIO OTHOCHUTEIHHO KOJUIECTB (KOTOpast MOKET IMETh ()OpMY OIICHOK) H
BUJIOB HCIOJb30BAHHUA B KaXKJIOM MECTE HAXOXKICHUS SACPHOTO MaTepuaa,
OCBOOOKIICHHOTO OT TapaHTHH B COOTBETCTBHH cO cTaThei 35 b) Cornamenus o
rapaHTHsX, HO €Ill¢ He HAXOMSIIEIOCs B OKOHYATENIbHOU (hopMe i HESIIEPHOTO
UCIOJIb30BaHUSA, B KOJIMYECTBAX, IPEBBINIAKIINX YyKa3aHHbIE B CTaThe 36
CormameHusi o0 rapantusx. lIpemocraBieHue SToW WHGOpMaNUH HE TpeOyeT
BEJICHUA MOJIPOOHOI0 y4eTa siepHOro MaTepuaia.

HNudopmariiio OTHOCUTENBHO MeCTa HaXOXKICHUS WK JanbHeHelr o0paboTKH 0TX00B
Cpe€aHero 501050 BBICOKOI'O YPOBHA aKTUBHOCTH, coacpiKaumx HHYTOHHﬁ,
BBICOKOOOOTAIIEHHBI ypaH WM ypaH-233, B OTHOIICHWH KOTOPHIX NPUMEHCHHE
TapaHTHH OBLIO MPEKPAICHO B COOTBETCTBHM cO cTaThell 11 CornameHust o rapaHTHsIX.
Jna nenn paHHOro myHKTa "manmpHedmas o0paboTka" He BKIIIOYAeT MEPEeyHaKOBKY
OTXOJIOB WJIM WX JajbHeWlllee KOHAWIMOHHPOBAHWE, HE TIpeaycMaTpUBAlOIIee
pazaenieHus 3JIEMEHTOB, ISl XpaHEHHs UIIH 3aXOPOHEHUSI.

Crnenyronyto  WH()OPMAIMIO OTHOCHUTENFHO  COTJIACOBAHHOTO  00OpYAOBaHUS W
HEesJIEpHOIo MaTepuaia, nepeuucieHsbix B [Ipunoxenun II:

a) M0 Ka)KJIOM DKCIOPTHOM MOCTaBKe M3 JIMBUM Takoro oOOpyIOBaHMS W MaTepHalia;
UACHTU(UKAIUS, KOJUYECTBO, MECTO IMPEIINoaraéMoro HCIOJIb30BaHUS B
rocyJapcTBe-roiyyaTesic U 1aTa WiIM B COOTBETCTBYIOILMX CIydasX OXuaaemas
JlaTa SKCIOPTHOM MOCTaBKU;



b) ©mo KOHKpeTHOMY 3ampocy ATreHTCTBa, MoATBepxkaAeHue JluBmeil  kak
UMIIOPTHPYIOLMM TOCYJapCcTBOM HH(GOpMaLUH, TNPEIOCTaBICHHOW ATEHTCTBY
IPYTHM TOCYIapcTBOM B OTHOLIEHHH OKCIIOPTa TaKOro OOOpYIOBaHHA U
MaTepuana Ha Jlusuto.

X) OO0mme TUIaHBl HA TPEACTOSIINN IECATHICTHHH TIEPHOJl, WMCEIOIINC OTHOIICHHE K
Pa3BUTUIO SJACPHOTO TOIUIMBHOI'O IHKJIA (BKJ’IIO‘IaSI MJIAHUPYEMBIC OTHOCSAIINECA K
SJIEPHOMY TOIUIMBHOMY IMKITy HayYHO-HCCIIEOBATEIbCKUE U OMBITHO-KOHCTPYKTOPCKHE
paboThI), KOTIa OHH YTBEPXKAECHBI COOTBETCTBYIOIIMMH KOMIIETEHTHBIMH OpTraHaMH Ha
JluBuu.

JluBus mpunaraeT Bce pa3yMHBIC YCHIIHSI, C TEM YTOOBI MPEAOCTaBUTh ATEHTCTBY CIIEIYIOIIYIO
WH(pOPMAIIHIO:

1) oOmiee omrcaHue W MHPOPMAINIO, YKa3bIBAIOIIYI0 MECTO MPOBEACHUS OTHOCALIMXCS K
SJIEPHOMY TOILUTUBHOMY LUKy HAYYHO-HCCIIEIOBATEIBCKUX M OIBITHO-KOHCTPYKTOPCKUX
paboT, HE CBA3AHHBIX C ANEPHBIM MAaTE€pPHajOM, KOTOpHbIE KOHKPETHO OTHOCATCS K
00oraIieHuto, nepepadboTKe SISPHOrO TOILIMBA WK K 00pabOTKEe OTXOJIOB CPEIHET0 WU
BBICOKOTO YPOBHS aKTHUBHOCTH, COJIEPIKAIIUX TLTyTOHHIA, BEICOKOOOOTAIIEHHBIN ypaH WIIN
ypan-233, ocCyIecTBIIeMbIX TIe-Tn00 Ha JIuBuu, HO KOTOphIe HE (PMHAHCHUPYIOTCS, HE
MOJIyYWJIA KOHKPETHOTO paspelleHMs WM HE KOHTPOJUPYIOTCS JIluBHed wunu He
OCYIIECTBIIAIOTCA OT MMeHU JIuBum. Jlns menm maHHOTO MyHKTa "00paboTka" 0TX010B
CpC€AHCTO HUJIU BBICOKOT'O YPOBHSA aKTMBHOCTH HE€ BKJIIOYACT MCPCYIAKOBKY OTXOIOB WJIA
WX KOHJIWIIMOHHPOBAaHHWE, HE TNPEAyCMATPUBAIOIICE pa3JelieHUus JIEMEHTOB, s
XpaHEeHUs WIIN 3aXOPOHEHUS.

i)  oOmee omucaHWE JMEATEIPHOCTH ¥ CBEINCHHWS O JIMIE WIM  OpraHW3aIlNH,
OCYIICCTBJISIIOIIMX TaKyl JEATSIIbHOCTh B ONpPEJCICHHBIX ATEHTCTBOM MeCTax
HAXOXKJICHUSI 3a MpejeiaMu IUIOIAAKH, KOTOPbIe, MO MHEHHIO ATEHTCTBA, MOTJH ObI
(YHKIIMOHAIKLHO OBITH CBS3aHBI C JISATEIBHOCTHIO Ha TOM Iuiomaake. [IpemocraBiicHue
Takoi uH(pOpPMALUU SBISIETCS MPEIMETOM KOHKPETHOro 3ampoca ArentrcrBa. Ona
NPEOCTABISIETCS B KOHCYIbTAlUH ¢ ATEHTCTBOM M CBOEBPEMEHHO.

[lo 3ampocy ArentcrBa JluBHsS JaeT yTOYHEHUsS WU Pas3bsCHEHHs 000N wuH(poOpMaiuwy,
MPEOCTaBIEHHON B COOTBETCTBUM C HACTOSAIIEH CTaThel, B TOM CTEMEHU, B KOTOPOM 3TO UMeeT
OTHOUICHUE K IIEJIU FapaHTUH.

Cratbs 3

JIuBus mpenocraBisieT AreHTCTBY B TedeHue 180 aHel mociie BCTYIUIEHUS B CHIIy HacTOALIETO
[IpoTtokoina nHpOpMaIIKIO, 0 KOTOPOI TOBOPUTCS B cTathe 2.a.1), iii), iv), V), vi) a), Vil) 1 X) U B
craTthe 2.b.1).

JluBusi mpenocraBisieT ATeHTCTBY 10 15 Mas Kkaxaoro roja oOHOBJIEHHYIO HH(OpPMAIUIO, O
KOTOpOH TOBOPHUTCS B MYHKTE a. BBIIIE, 3a IEpPHOJ, OXBATHIBAIOUIMK NPEANISCTBYIOLINH
KaJeHTapHbld rox. Ecimm panee mpemocraBieHHas MH(pOpMamus ocrajgack 0e3 M3MEHEHHH,
JluBus yBegomisier 00 3TOM.

JluBus mpenocTaBisieT ATEHTCTBY M0 15 Mas Kaxaoro rojaa WHGOPMAIUIO, ONPEACICHHYIO B
crarbe 2.a.vi) b) u ¢), 32 Mepro, OXBaTHIBAIOIINI MTPENIIIECTBYIONINN KaJeHIAPHBIH TO/I.

JluBUs  eXeKBapTaJbHO TMPENOCTaBIseT ATEHTCTBY WH(GOpPMAIMIO, ONpEIeNeHHYI0 B
cTathbe 2.a.ix) a). OTa mHpOpMauus NPEAOCTABISIETCS B TEUCHHE LISCTHICCITH IOHEH mocie
OKOHYaHMsI KaKI0ro KBapTana.

JluBus mpemocTaBsieT ATEHTCTBY HH(GOPMAIIHIO, ONIPEICICHHYIO B CTaThe 2.a.viii), 3a 180 gHei
JI0 OCYIIECTBIICHUS JalbHEHIIe o0paboTku, u a0 15 mas kaxioro roxa uHpopmaiuo 00



M3MEHEHMSIX MECT HaXOXKJEHHUs 3a MEPUOJ, OXBATHIBAIOUIMIN MPEIUIECTBYIOIIMI KaleHIapHbIN
roj.

JIuBus ¥ ATEHTCTBO JOTOBapUBAIOTCS O BPEMEHHU M YaCTOTE MPEAOCTaBICHUS HH(pOpMaIHy,
OTIpE/ICTICHHOH B CTaThe 2.a.11).

JluBus npenocraBisier ATeHTCTBY WH(OPMAIIHIO, OTIPEACIICHHYIO B CTaThe 2.a.iX) b), B TeUCHHE
HIECTUACCATH JHEH MOC/Ie MOCTYIUICHHS 3ampoca 0T ATEHTCTBA.

JIONMOJHUTEJBHBIN JIOCTYIT

Cratps 4

HI/I)KCCJ'IC,Z[}’IOHICC OPUMECHACTCA B CBA3HM C OCYHIECTBIICHUEM JOIOJHUTCIBHOI'O IOCTyIIa B

COOTBETCTBUHM CO cTaThell 5 HacTosuero [Iporokona:

a.

ATEHTCTBO HE CTaBHUT IS MEXaHUCTHYSCKH WM CUCTEMATHIECCKH MIPOBEPATH I/IH(bOpMaHI/IIO, 0
KOTOpOﬁ TOBOPUTCA B CTAThC 2, OJHAaKO ATCHTCTBO UMECT JAOCTYII K:

1) Tr000My MECTY HaXOXKJACHHs, O KOTOPOM TOBOPUTCS B cTaTbe 5.a.i) wWiu ii), Ha
BBIOOPOYHOW OCHOBE C IEbI0 00SCIICUeHUSI YBEPSHHOCTH B OTCYTCTBHU HE3asBICHHBIX
SIEPHOTO MaTepHaa U JAeSTEINbHOCTH;

i)  TrO00My MeCTy HaxOXICHHSI, O KOTOPOM TOBOPHTCS B cTaThe 5.b. Wim c., B IEIX
pElIeHUsT BOMPOCA, CBSI3aHHOIO C MPAaBWIBHOCTBIO U MOJHOTONH HH(OpMAIuH,
MPEJOCTABICHHOM B COOTBETCTBUU CO CTaThe 2 WM B IENAX yCTPaHEHUs
HECOOTBETCTBHSI, CBSI3aHHOTO C 3TOI MHpOpMAaInei;

iii)  JTFOO0OMY MECTy HaXO)KICHHUs, O KOTOPOM TOBOPHUTCS B CTaThe 5.a.iii) B TOW CTCICHH, B
KOTOpOHl 3TO HEOOXOAMMO ATEHTCTBY [UIsi TONTBEPKICHUSA IS IeNiel TrapaHTui
3asiBiieHUs JIMBUM O cTaTyce YCTAHOBKM WJIM MECTa HAaXOXKJCHUS BHE yCTaHOBOK, IJIC
paHee 0OBIYHO MCIOJB30BANICS AACPHBIA MaTepHall, Kak CHATBIX C KCILTyaTall|H.

1) 3a NCKITIOYEHNEM CITydaeB, YKa3aHHBIX B ITyHKTE ii) HIDKE, ATEHTCTBO Hampasiser Jlupun
MIpeaBapUTEIbHOE YBEIOMIIEHNE O JOCTYIIE TI0 KpaiftHel Mepe 3a 24 Jaca;

il) B OTHOIIEHWH JOCTyHa K JIIOOOMY MECTy Ha IUIOMIAJKe, KOTOPBIA 3ampaninBacTcs B
COYECTAaHWM C TIOCCHICHUSIMH [yl TPOBEpKH HHGOPMALMU O KOHCTPYKIHMH HIH C
MHCIICKIMSIMUA  JUI  CIICLUAJbHBIX LeJell Win OOBYHBIMM HMHCHEKIMAMH Ha 3TOH
IUIOLIIAJIKE, CPOK IIPEJBAPUTEIBHOIO YBEIOMJICHUS, €ClIM ATEHTCTBO oOpamiaercs c
3arpocoM 00 3TOM, COCTaBJISIET, 110 KpaifHel Mepe, J1Ba Jaca, OTHAKO B UCKIIOYUTEIBHBIX
00CTOATENBCTBAX, MOJKET COCTABUTH MEHEE JIBYX YacOB.

Hpez[BapI/ITenLHoe YBCAOMJICHHUC HAIIPABJIACTCAd B NHCBMCHHOM BHAC U B HEM KOHKPETHO
YKa3bIBaOTCA NMPUYUHBI JOCTYyIIa U ACATCIBHOCTb, KOTOpas MAOJDKHA OBITh OCYHICCTBJICHAa BO
BpPEMsI TaKOT'0O JOCTYIIA.

B cnyuae Bompoca uiu HECOOTBETCTBUSI ATEHTCTBO MpeaocTaBisieT JIMBUM BO3MOXKHOCTH J1aTh
pa3bsCHEHHE © CHOCOOCTBOBAThH PEIICHHWI0 JTOTO BOIMpOCa WM YCTPAHEHUIO 3TOTO
HECOOTBETCTBUA. Takas BO3MOXKHOCTH OyJZIeT MPEIOCTaBIATHCSA IO HAIMpaBIIEHUS 3aIlpoca o
JIOCTyTIE, €CIH TOJIbKO ATEHTCTBO HE COYTET, YTO 3a/iepKKa B TPEJOCTaBICHWUHU IOCTYIIA,
BO3MOJKHO, HaHECeT ymepO Iesr, C KOTOPOH 3amparimBaeTcsi 3TOT AOCTyn. B mobom ciydae
ATeHTCTBO HE JIeTIaeT KaKUX-JIH0O0 BHIBOJIOB B OTHOIIICHUH BOMPOCA MIJIM HECOOTBETCTBHSI /IO TEX
nop, moka JIueuu He OyeT MpenocTaBieHa Takas BO3MOKHOCTb.

Ecim ¢ JluBuell He NOCTUTHYTO WHOW JOTOBOPEHHOCTH, JIOCTYIl OCYIIECTBIISETCS TOJIBKO B
TeUeHUE OOBIYHOTO PabOYero ITH.



JluBus wMeeT MpaBO HA COMPOBOXKICHHE WHCIIEKTOPOB ATEHTCTBA BO BpEeMsS JOCTyIa
npeacTaBuTeasIMu JIMBUM MIPH YCIOBHH, YTO 3TO HE 3aJ[CPKUBACT BBIMOJHEHUE HHCIICKTOPAMHU
cBOMX (DYHKIMI WIIH UHBIM 00pa30M He MPEMSITCTBYET STOMY.

Cratps 5
JIuBus npenocTaBisieT AreHTCTBY IOCTYI K:
1) M000MY MECTY Ha ILTOIIA/IKE;

il)  mo0OMy MeCTy HaXOXACHUs, omnpeaeidcHHOMY JIMBHe#H B  COOTBETCTBHH  CO
cTaTheilt 2.a.v)-viii);

i)  mOOOH CHATOW C DJKCIUTyaTalldd yCTaHOBKE WJIM CHATOMY C OKCIUTyaTalldd MeCTY
HAaX0XKICHHS BHE YCTAaHOBOK, T/ paHee 0OBIYHO MCIIOIB30BAJICA SICPHBIH MaTeprall.

nr000My MECTy HaXOXKACHHs, omnpeaeicHHOMY JIMBHE#H B COOTBETCTBHM CO cCTaThel 2.a.i),
craThelt 2.a.1v), craTheit 2.a.iX) b) mwiu cTaThed 2.b., TOMUMO TeX, O KOTOPHIX TOBOPHUTCS B
MYHKTE a. 1) BBIIIE, TPH YCIOBUH, 4YTO, eciu JIMBUS HEe MMEeT BO3MOXKHOCTH TPEIOCTABUTH
TakoW goctym, JIMBUS mpunaraeT Bce pasyMHbIC YCHIHS U1 HE3aMEJTHTEIBHOTO
YIOBIIETBOPECHHSI TPEOOBaHMI ATEHTCTBA C TIOMOIIIBIO HHBIX CPEICTR.

MO00OMY MECTY HaXOXKICHHUS, ONPEeICHHOMY ATEHTCTBOM, TOMHUMO T€X MECT HaXOXIEHHS, O
KOTOpPBIX TOBOPUTCS B MyHKTax a. U b. BbIlIe, B IEsIX 0TOOpa Mpo0d OKpyKarole cpeabl B
KOHKPETHOM MECT€ HAXOXJEHHUS TMpH YCIOBUHU, YTO, ecid JIMBUS HE MMEET BO3MOXHOCTH
MIPENOCTaBUTh TaKOU A0CTyM, JIMBUS MpuiiaraeT BCe pa3yMHbIE YCHIIUS U1 HE3aMEIJIUTEIBHOIO
YAOBJIETBOPEHUS TpeOOBaHUI ATEHTCTBA B MPUIIEKAIIUX MECTAX HaXOXAECHUS WIH C TOMOIIIBIO
WHBIX CPEJICTB.

Cratps 6
ITpu ocymiecTBICHHH CTAThH 5 ATEHTCTBO MOXKET BBITIOHATH CICAYIONINE BUIBI ICATSILHOCTH:

B oTHomeHn# moCTyma B COOTBETCTBHHU CO CTaThel 5.a.) wid iii): Bu3yallbHOE HaONIO/EHUE,
0TOOp MPOO OKPYIKAIOIICH Cpe/bl; HCIOJIb30BaHUE YCTPOUCTB IS OOHAPYIKEHHUS U U3MEPCHHS
pajuanuu; OnevaThiBAHUE W MPUMEHEHHUE JPYTHX WIACHTU(PHUIMPYIOIMIUX U YKa3bIBAIOIIUX Ha
BMEIIATEIhCTBO YCTPOWCTB, OIpPEeNeHHBIX B JIOMOIHUTENBHBIX TOJOXKEHHUAX; U IPUMEHEHHE
Ipyrux OOBEKTHBHBIX MEp, TEXHUYECKas OCYIICCTBUMOCTh KOTOPBIX Obla MOATBEpIKIcHA U
UCTIOJIb30BaHUE KOTOPBIX ObwLTO cornmacoBaHo CoBeToM ympaBisiommx (B JajdbHEUIIEM
nmeHyeMbiM "CoBeToM") 1 ITocIie KOHCYIIbTAINid MeX Ty ATeHTCTBOM 1 JIMBHEN.

B oTHOmEeHnn nocTyna B COOTBETCTBUM CO CTaThel 5.a.ii): BU3yanbHOE HaOIIOACHUE; MMO/ICUET
VUCTHBIX COWHHI] SACPHOTO MaTepuaia;, Hepa3pyllaloe HW3MepeHus ©u oT0op mpoo;
WCIOJIb30BAHUE YCTPOWCTB JUIsi OOHAPYKCHHS M HM3MEPEHHs pajUallii; W3YYCHUE YUYETHBIX
JTOKYMEHTOB, KaCalOIINXCs KOJMYEeCTBA, MPOUCXOXKIACHUA W pa3MeIleHHNs Marepuana; oOTOop
npo0 OKpy’)Karolel Cpeapl; ¥ NPUMEHEHHE JPYTUX OOBEKTHBHBIX MEp, TEXHUYECKas
OCYIIIECTBUMOCTh KOTOPBIX ObLIa MOATBEPKIICHA W HCITOB30BaHIE KOTOPBIX OBLIO COTIIACOBAHO
CoBETOM U MOCE KOHCYIbTAlU MeXTy ATEHTCTBOM U JIuBHEH.

B oTHOmIEHNN NOCTyNa B COOTBETCTBUH €O cTaThel 5.b.: BusyanbHOe HabmroaeHue; 0T60p mpod
OKpYKaroIel Cpe/sl; MCIONb30BaHNEe YCTPOWCTB ISl OOHAPY)KEHUS W M3MEPEHHUS paIualliii;
M3Y4YEHHUE KACAIOIIUXCS FapaHTUl POU3BOACTBEHHBIX U OTTPY30UYHBIX YUYETHBIX JOKYMEHTOB; U
NPUMEHEHHE JPYyTruX OOBEKTUBHBIX Mep, TEXHHYECKas OCYILECTBUMOCTb KOTOPBIX Obuia
MOATBEPKACHA M UCIIOIB30BaHKE KOTOPBIX ObUIO cornmacoBaHo COBETOM M MOCIE KOHCYJIbTAIUN
MeXJly AreHTcTBOM U JIuBHEH.

B oTHomIeHNH A0CTyma B COOTBETCTBHHU CO CTaThell 5.c.: 0TOOp mpod OKpyXkarowuiel cpensl U B
Cllydae, €Cli pe3yJbTaThl HE MO3BOJIAIOT PEIINTh BONPOC WM YCTPAHUTH HECOOTBETCTBHUE B



MECTE HaXOXICHHS, OINpEACIeHHOM ATEHTCTBOM B COOTBETCTBHU CO CTaThei 5.c.,
UCTOJh30BAHUE B O3TOM MECTE HAXOXJICHHUS BHU3yaJlbHOTO HAOIIOJCHHS, YCTPOWCTB IS
00Hapy)KCHHS W W3MEPCHUS pagualiiil W MPUMEHEHHWE I10 COTJIACOBaHHWIO Mexnay JImBuei u
ATEHTCTBOM JIpyTHX OOBEKTUBHBIX Mep.

Cratps 7

a. Mo mpocrbe JlmBum AreHTCTBO M JIMBHS MOTOBapUBAIOTCS B OTHOLICHHH PETYIHPYEMOTO
JoCTyma B paMmkKax Hacrosmero IIporokosma ¢ menpi0 MPEemOTBPAIICHUS PACKPBITHS
YYBCTBHTEJIILHONW C TOYKH 3pEHHS SIEPHOTO PACIpPOCTPaHEHUs WHPOPMAIMH, BBIMOIHEHHUS
TpeOoBaHMI 0€30MaCHOCTH WM (DPU3MYECKOW 3allUThl WIH C IENbI0 00ECIeYeHUs 3alluThl
HaXOJAIIEHCS B YaCTHOW COOCTBEHHOCTH WJIM KOMMEpPYECKH YyBCTBHUTEIHHOW HH(OpMAInu.
Takue MOTOBOPEHHOCTH HE MPEMATCTBYIOT ATEHTCTBY OCYIIECTBISTH ACATEIBHOCTH, KOTOPAS
SABIISETCS HEOOXOAMMOH s obOecriedeHrss yOenWTEeNbHOW YBEPEHHOCTH B OTCYTCTBHH
HE3a4BJICHHBIX AACPHOI0 MaTcpuaia u ACATCIbHOCTU B COOTBECTCTBYIOIIEM MCECTC HAXOXKICHUA,
BKITIOYAs PelIeHHe JII000ro BOIPOCa, OTHOCAIIETOCS K MPaBUIILHOCTU U MOJIHOTE HH(pOpManuHy,
0 KOTOpOH TOBOPUTCS B CTaThe 2, WIM YCTPAHEHHE HECOOTBETCTBUS, OTHOCAIIErocs K 3TOU
WHQOPMAIHH.

b. JluBus MOKET TIpH TPENOCTaBICHHH WH(OpPMAIWKM, O KOTOPOH TOBOPUTCS B CTaThe 2,
MHPOPMHUPOBAaTh ATCHTCTBO O MECTaxX Ha IUIOMIAJIKE MJIM B MECTE€ HAaXOXKICHHS, Ha KOTOPBIX
MOJKET MPUMEHSTHCS PETYIUPYEMBIi TOCTYTI.

c. Jlo BCTymieHUsT B CHITy JIOOBIX HEOOXOMUMBIX JIOMMONHUTEIHHBIX MOJMOKEHUU JIMBUS MOXKET
NpHUOETHYTH K PETYJIMPOBAHUIO JOCTYIIA B COOTBETCTBUH C TOJOXKCHHUSIMHU MTyHKTA a. BBIIIIE.

Cratps 8

Huuto B HacTosieM I[IpoTokone He npensTcTByeT JIMBUH MPEeT0CTaBNIATh ATEHTCTBY JOCTYI K
MecTaM HaXOXJCHUS B JIONOJHEHHUE K TeM, O KOTOPBIX TOBOPUTCS B CTAThsiX 5 U 9, WM MPOCHTH
ATEeHTCTBO O MPOBCACHUM JCATCIIBHOCTH IO MPOBEPKE B KOHKPETHOM MCCTC HAXOXKICHU . ATreHTCTBO
HEe3aMeTUTEIBHO MPUIIAraeT BCEe Pa3yMHbIC YCHIIHSI IS OCYIIECTBICHUS ICUCTBUIA B COOTBETCTBHHU C
TaKOU MPOCHOOA.

Cratbs 9

JluBus npemocTaBisier ATEHTCTBY JOCTYI K MECTaM HaXOXICHHSI, ONIPEACICHHBIM ATCHTCTBOM
JUTSE OTOOpa MPOO OKPYKAKIIEH Cpeibl Ha OOLMIUPHON TEPPUTOPUH, TIPU YCIOBHH, YTO eciiu JIuBus He
MMEET BO3MOXHOCTH MPEAOCTABUTh TaKOW NOCTYI, TO JIMBUS HpularaeT BCe pa3yMHbIE YCHINS IS
YIOBIIETBOPECHHS TPEOOBaHWI ATEHTCTBA B aIBTEPHATUBHBIX MECTaX HAXOXICHHUSI. ATEHTCTBO HE
3ampammBaeT TaKOW JOCTYI JO TeX IOop, Moka oTOop mpold OKpyKarolled cpenbl Ha OOMIMPHON
TEPPUTOPHH U TIPOILETYPHBIE MEPHI IS €ro IpoBeleHUs He omo0peHsl COBEeTOM W HE TPOBEICHBI
KOHCYJIBTALUA MEXAY ATeHTCTBOM U JIuBueil.

Cratps 10
ArenTcTBO HHpOpMupyeT JIuBuio 0:

a. HCHTCJ’ILHOCTH, OCYH_IQCTBHGHHOI;'I B paMKax HaCTOALICTO HpOTOKOJIa, BKJIO4asa JCATCIbHOCTE B
OTHOIIIEHHH JIFOOBIX BOIPOCOB WJIN HCCOOTBCTCTBI/Iﬁ, KOTOpPEBIC AreHTCcTBO JOBCJIO JO CBCACHUA
.HI/IBHI/I, B Ipeaciax MECTUACCATHU ,Z[Heﬁ nocjie  OCylICCTBJICHUS AreHTCTBOM  1TOH
JCATCIbHOCTH.

b. Pe3yanaTax JACATCIbHOCTH B OTHOIICHHUH TTFOOBIX BOIIPOCOB WJIA HeCOOTBeTCTBHﬁ, KOTOpHBIC
AreHTCcTBO JOBCJIO OO0 CBCACHUA .HI/IBI/II/I, 10 BO3MOXXHOCTHU CKOpEEC, HO B TII000M cjIydac B
TCUYCHUC TpUALATU ILHGI\/'I MOCJIC MOJIYUYCHU A ATEHTCTBOM 3THX PE3YJIbTATOB.



C. BI)IBOIIaX, KOTOpPBIE OHO CACIaI0 B PE3YJIbTATE CBOCH JCATCIPHOCTH B COOTBCTCTBUU C
HaCTOAIIUM HpOTOKOHOM. Takue BbIBOJIBI IpeaoCTaBIAOTCA CIKEI'OAHO.

HA3BHAYEHUE UHCIIEKTOPOB ATEHTCTBA
Cratpsa 11

a. 1) I'enepanpubiii  mupektop yBemomisier JluBuio 00 yrBepkaennn CoBeToM JHOOOTO
JOJKHOCTHOTO JIMIIa ATEHTCTBA B KaueCTBE MHCIEKTopa 1o rapanTusiM. Ecnu JluBus He
U3BeNIaeT [ eHepalbHOrO TUPEKTOpa O CBOEM OTKIOHEHHH TAKOTO JTOJDKHOCTHOTO JIMIA
KakK WHCIeKTopa Uil JINBUU B TEUEHUE TPEX MECAIEB MOCIIE MONyUeHUsT yBEJOMIICHHS 00
yTBepxkaeHnr COBETOM, MHCIEKTOP, O KOTOPOM TakUM oOpa3oM yBenomiieHa JInsus,
CUMTAeTCs Ha3HAYEHHBIM Ha JINBHIO;

i)  I'eHepanbHBI TUPEKTOp, OEHCTBYS B OTBET Ha MpochbOy JIMBHM MM MO COOCTBEHHOMH
WMHULMATUBE, He3aMeUINTeIbHO MHpopMupyer JIuBuro o6 0T3bIBe Ha3Ha4YEeHUs JrOOOro
JIOJKHOCTHOT'O JIMIIA B KA4E€CTBE MHCIIEKTOpa s JIuBuu.

b. VYBegomiieHHE, O KOTOPOM TOBOPUTCS B IYHKTE a. BBIIIE, CUUTAETCS MOJMy4eHHBIM JluBuen
4yepe3 ceMb JHEH MOcie NaThl HampaBieHus: ATEHTCTBOM TaKOTO YBeIOMIICHUS JIuBun 3aKa3HOM
KOPPECIIOHACHIINEH.

BU3bI
Cratbsa 12

JIuBus B TEUEHHE OJHOTO MecAla Mocye MOIydeHHUs 3ampoca 00 3TOM B ciiydae He0OOXOJUMOCTH
MPEeNOCTaBIsIeT YKAa3aHHOMY B TaKOM 3alpoce Ha3HAY€HHOMY HHCIEKTOPY COOTBETCTBYIOLIYIO
MHOTOKPaTHYIO BBE3IHYIO/BBIE3NHYI0 W/WINW TPaH3UTHYI BU3bl, KOTOpPBIE TPeOYIOTCS IS
oOecrieueHus] MHCIIEKTOPY BO3MOXXHOCTH Bbe3Ja M TNpeOblBaHMS Ha Tepputopuu JIMBHU B Iensax
BEITMIOJIHEHUsT ero/ee QyHKuuid. JlroOble 3ampolieHHbIe BU3BI JCHCTBUTENHHBI B TEYCHHWE HE MEHEe
OIHOTO TOJla W B cly4yae HEOOXOAMMOCTH BO30OHOBIIAIOTCS B TEUYEHHE MEpHoJa Ha3HAuYEHUS
UHCIIeKTOpa Ha JIuBuio.

JOMNOJIHUTEJIBHBIE MOJIOXKEHUA
Cratbs 13

a. B tex cmydasx, xorma JIuBus WM ATEHTCTBO YKa3bIBalOT Ha HEOOXOAMMOCTH OIPEACIIUTH B
JIOTIOJTHUTENLHBIX TIOJIOKEHUSIX, KAKMM 00pa3oM ClIeyeT NMPUMEHSATh MEpPbI, MU3JI0)KCHHBIC B
HactosmeM IIporokone, JIuBus ©W ATEHTCTBO COIJIACOBBIBAIOT Takue JlOMOJHUTENbHbBIE
MIOJIOKCHISI B TEUCHUE JEBSIHOCTA JTHEH MOCIIe BCTYIUICHUS B CIITY HacTosIiero IlpoTokona mim,
B TEX CllydasxX, KOTJia yKa3aHWe Ha HEOOXOAMMOCTh TaKHX JIOMONHUTENBHBIX TOJOXKCHHM
JTAeTCs MOCIe BCTYIUICHUS B CHITy HacTosmero IIpoTokona, - B TedeHUE IEBIHOCTA JHEH mociie
JTaThl TAKOT'O YKa3aHUSI.

b. Jlo BcTyIieHUs B CHITY JTOOBIX HEOOXOMMMBIX JlOTTOTHUTENBHBIX TTIOJIOKEHUH ATEHTCTBO HMEET
MpaBO MPUMEHSTH MEPHI, U3J0KEHHBIE B HacTosmeM [IpoTokore.



CUCTEMBI CBA3N
Cratnsa 14

JluBusa maet paspemieHue AT€HTCTBY CBOOOTHO MCIOJIB30BATh AJIS CIIYKEOHBIX IENEeH CUCTEMBI
CBSI3U MEXIy HHcrnekTopamMu AreHTctBa Ha JluBuum u LleHTpalbHBIMU YUYPEKICHUSIMU
ArentctBa w/wmm PermoHambHEIME OrOpO, BKIIIOYAas Tepeqady B HEABTOHOMHOM WIIH
aBTOHOMHOM pexuMe HHGOpMAIMK, IOCTYNAIMIeW OT YCTPOWCTB, YCTAHOBJICHHBIX
ATEHTCTBOM B IEJSAX COXPAaHEHUS W/WITU HAOIIOIEHUS UK U3MEPEHNs, 1 00ecIieYnBaeT 3alluTy
Takod CBs3M. ATrEHTCTBO IIOCIE KOHCyJbTauui ¢ JIMBued HMeeT NpaBO HUCIOJIb30BATH
YCTAaHOBJICHHBIE Ha MEXIYHapOAHOM YPOBHE CHCTEMBI MPSIMON CBS3U, BKIIIOUYAsl CITyTHUKOBBIC
CHUCTEMBI U JIPYTHe BHUIBI JAJIbHEW CBS3H, HE MCHoNb3yeMble Ha JluBun. Ilo mpocwkOe JluBuu
Wi ATeHTCTBa MOJIPOOHOCTH, KACAIOIIMECS OCYIISCTBICHHUS JTOr0 IyHKTAa B OTHOIICHUU
nepeadd B HEABTOHOMHOM WJIM aBTOHOMHOM peXHMe WH(GOpMAINH, TOCTYMAamEed oT
YCTAHOBJICHHBIX ATEHTCTBOM YCTPOWCTB COXpaHCHHS W/HMIW HAONIOACHUS WU H3MEPCHHUS,
onpenesitoTcs B JIOMOIHUTEIbHBIX TOJ0KEHUAX.

[Ipu ycraHOBIIEHUH CBSI3U W Tiepenade MHPOpPMaNKH, KaK 3TO MPeayCcMaTPUBAETCA B IYHKTE a.
BBIIIIE, HaJUIeKaUMM 00pa3oM  YYMTHIBAcTCS HEOOXOAMMOCTh OOECHEUCHMsS 3allHThI
MH(QOPMAINHY, SBIISIOMIEHCS OOBEKTOM COOCTBEHHOCTH, WM KOMMEPYECKH YYyBCTBHTEIbHON
nHbOpMAIMM WM TOH WHPOPMAINMKM O KOHCTPYKIMH, KoTopyro JIuBhs cumraer 0c000
YyBCTBUTEJILHOM.

SAIIIUTA KOH(DHI[EHHHAJIBHOFI HMH®OPMAIINHN
Cratbs 15

ATeHTCTBO NMOJAEPKUBAET CTPOTHNA pekuM obecriedeHrs d3()(HEeKTUBHON 3alUThI OT PACKPBITHS
KOMMEPUYECKHX, TEXHOIOTHYECKUX M MPOMBIIUICHHBIX CEKPETOB U APYroi KOH(QHUAESHIMATEHON
nH(pOPMAIINH, KOTOPHIE CTAHOBSITCS €My M3BECTHBIMH, BKITIOYAst TaKyl0 WH(GOPMAIHIO, KOTOpas
CTaHOBUTCS U3BECTHOI ATEHTCTBY B X0/JI€ OCYIECTBIIEHUs HacTosmero [Iporokona.

PC)KI/IM, O KOTOPOM T'OBOPUTCA B IYHKTEC a. BBINIC, BKJIOYACT, B YAaCTHOCTHU, ITOJIOKCHUA,
OTHOCAIIUECS K:

1) 00IIMM TPUHIIATIAM M CBSI3aHHBEIM ¢ HUMH MepaM 0 0OpaIrieHuio ¢ KOH(QUISHITHATbHON
uH(opManmei;

il)  ycCIOBHSIM HaiiMa MepcoHaa, KacaloUIMMCS 3aIUThl KOHPHUICHINAILHON HH(OpMAaLnH;

iil) mpomemypaM B CiIydYasxX ~— HapymIeHHWH  WIM  IPEINONAraeMbIX  HapyLIeHHH
KOH(UACHINATBLHOCTH.

PexxnM, 0 KOTOpOM TOBOPHTCS B TYHKTE a. BBINIE, YTBEPXKAACTCA U MEPUOIMUYCCKH
paccmatpuBaetcss COBETOM.

MNNPUJIOKEHUA

Cratpa 16

[Ipunoxenust x Hacrosmemy I[IpoToKonmy SBISIOTCS €ro HEOThEMJIEMOW dYacThio.  3a
UCKJIIOYEeHHEM Iiefieil BHeceHus mnompaBok B Ilpmnoxenus, tepmun "IIpoTokon", xak oH
yHoTpeOsieTcs: B HacTosIeM JOKyMeHTe, o3HavaeT [IpoTokon u [lpunosxenus, BMecTe B3STHIE.

B mepeuenn BUIIOB IEATENBHOCTH, YKa3aHHbBIX B [Ipunoxenun I, u nepedenp o00pyaoBaHUS H
Marepuayia, yka3zaHHbIX B I[Ipmmokenmm I, CoBeToM MOTYT BHOCHUTHCS TIOTIPABKH TIO
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pexkoMenaanuu coznanHoi CoBeToM padodel TPyMIIbl SKCIIEPTOB OTKPBITOTO cocTaBa. Jlrobas
TaKas MOTPaBKa BCTYIAET B CHIIy Yepe3 YeThIpe MecsIa mocie ee npuasaTus CoOBETOM.

BCTYIIVIEHME B CHJ1Y
Cratbsa 17

Hactosmmii [IpoTokon BcTymaer B cuily B JA€Hb, KOrja ATEHTCTBO MOJY4YHT OT JIuBuH
MUCbMEHHOE YBEJIOMIICHHE O TOM, YTO 3aKOHO/ATeNbHbIE W/WIM KOHCTUTYLIMOHHBIE TpeOOBaHHUS
JluBun, He0OXOAUMBIE 111 BCTYIUICHUS B CUILY, BBIIIOJIHEHEI.

JIluBus MoxeT B J1t000€ BpeMs A0 TOro, Kak HacTosmuil IIpoTokos BCTynmuT B CUIly, 3asBUTH,
9710 OHa OyAeT MPUMEHATEL HacTosAmui [IpoToKor Ha BpeMEHHON OCHOBE.

I'eHepanbHBIN AUPEKTOP HE3AMEMITUTENHFHO HHQOPMHUPYET BCE TOCYJAPCTBA - WICHBI ATEHTCTBA
0 Jr000M 3asBIIEHHMH O NMPHUMEHEHHH HacTtosmero IIporoxosa Ha BpeMEHHOH OCHOBE M O €ro
BCTYIUICHUU B CUITY.

OITPEAEJIEHUA
Cratba 18
Jns ueneit Hacrosimero [Iporokona:
OtHocsmuecss K SIAGPHOMY TOIJIMBHOMY ITMKIY HAYYHO-HCCIEAOBATEABCKUE M OMBITHO-

KOHCTPYKTOPCKHE pabOoThl 03HAYAIOT AEATEIBHOCTD, KOTOpasi KOHKPETHO OTHOCHTCS K JIOOOMY
acHeKTy pa3paboTKHU MPOLECCca UM CUCTEMBI JIF0OO0T0 U3 CIIETYIONIEro:

- KOHBEPCHH SIIEPHOTO MaTepuaa,
- oboraleHus sIepHoro MaTepHana,
- M3TOTOBJICHUS SIEPHOTO TOILINBA,
- PEaKToOpOB,

- KPUTHYECKUX COOPOK,

- nepepaboTKH SIAEPHOTO TOTUIHNBA,

- 00paboTkK (He BKIIOYAs TEPEYNaKOBKM WIM KOHIUIMOHHPOBAHHMS, HE
IPeayCMaTPUBAIOIIET0 pa3AeieHns 3JIEMEHTOB, Ul XPaHEHHs WK 3aXOPOHCHHUS)
OTXOJIOB CPETHETO WJIM BBICOKOT'O YPOBHSI aKTHBHOCTH, COJEpKAIIuX IUTyTOHUH,
BBICOKOOOOTAIICHHBIN YpaH WiIn ypaH-233,

HO HC BKIIOYAKOT ACATCIBbHOCTb, OTHOCAIIYIOCA K TCOPCTHYCCKUM HWIIN (I)yH,Z[aMeHTaJ'H:HLIM
HAay4YHBIM HCCJICIOBAHUAM HIIM K HAYUYHO-UCCICAOBATCIBCKUM H OIBITHO-KOHCTPYKTOPCKUM
pa60TaM Io MMPOMBIIIIJICHHBIM MNPUMCHCHUAM Paanuon30TOIIOB, MCIUIIMHCKUM,
TUAPOJIOTMYECKUM U CEITbCKOXO03SUCTBECHHBIM IMPUMCHCHUAM, HN3YUCHHIO HOCHGI[CTBI/Iﬁ JJIsL
310POBbA U 0pr>i<a}omeﬁ Cpe€Aabl U IO YCOBEPIICHCTBOBAHUIO TEXHUYCCKOT'O O6CJ'Iy>KI/IBaHI/Iﬂ.

[lnoniazika oO3Ha4aeT TEPPUTOPUIO, TPaHUIBI  KOTOpoW  ompesneneHsl  JluBuet B
COOTBETCTBYIOIICH WHGOPMAIMK O KOHCTPYKIIMM YCTAHOBKH, BKJIIOYAs OCTAHOBIICHHYIO
YCTaHOBKY, a TaKXKe B COOTBETCTBYIOIIECH WHpOpPMAIMA O MECTE HaXOXISHHs BHE YCTaHOBOK,
rac OOBIYHO HCIOJIB3YCTCA HZ[GpHLIﬁ MaTepual, BKIKOYasd 3aKPBITOC MCCTO HAXOXICHUA BHC
YCTaHOBOK, TIJie OOBIYHO WCIIONB30BAJCS SJEPHBIH MaTepuan (KOTOPhIE OTPaHUYMBAIOTCS
MeCTaMH HaXOXIEHWs, T/Ie€ MMEIOTCS Topsiure KaMmephbl WM OCYIIECTBILUIACH AESITeIhHOCTH,
CBSI3aHHAS C KOHBEPCHEW, OOOTAIllCHWEM, W3TOTOBICHHEM WM TepepaOdOTKONH TOIUIMBA).
[Inomagka BKIFOYAET TakKe BCE OOBEKTHI, COBMECTHO pa3MeIIeHHBIe C YIOMSHYTHIMU BBIIIIE
yCTaHOBKOﬁ WJin MECTOM HaxOXJICHHUA, C MCJIbI0 MPEAOCTABJICHUA WX HUCIIOJIB30BaAHUA
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CYIIECTBEHHBIX CpEJICTB OOeCTeueHHs, BKIIOYas: ropsure KaMmepbl s 00paboTKH
00JIydeHHBIX MaTepHajioB, HE COAEpXKAIIMX SACPHBIM MaTepual; YCTaHOBKH A 00paboTKH,
XpaHEHUs M 3aXOPOHEHHMA OTXOIOB; a TaKXKe 3HaHus, CBSI3aHHBIE C COIVIACOBAaHHOM
JeSITeNbHOCTBIO, OTpeiesieHHOo JInBrell B COOTBETCTBHUU CO cTaThel 2.a.1v) BBILIE.

CHATasg ¢ SKCIUTyaTalli¥ yYCTAHOBKA WJIM CHATOE C OJKCIUTyaTallid MECTO HaXOXKJICHWs BHE
YCTAaHOBOK O3HA4YaroT OOBEKT WIIH MECTO HaXO0XJACHUA, Ha KOTOPLIX JACMOHTHUPOBAHBLI HIIN
C/IeIaHbl HETPUTOJHBIMH K DKCILTyaTallMU OCTABIIMECS KOHCTPYKIUH U 000PYI0BaHUE, BaXKHbIC
U1 ee(ero) HCIIONB30BaHUS, TaK YTO OHA(OHO) HE HWCIIONB3YeTCsS I XpaHEHHUS SISPHOTO
MaTepHana U He MOXKET Jajiee UCIOJb30BaThCs AJsl OOpallleHHsl ¢ SACPHBIM MaTepHalioM, €ro
00pabOTKY W UCTIOJB30BAHHUS.

OcTaHOBJEGHHAs YCTaHOBKA WM 3aKpPbITOE MECTO HAaXOKJACHHA BHE YCTAaHOBOK O3Ha4yaroT
O0OBEKT WJIM MECTO HaXOXKIEHMA, HKCIUTyaTallds KOTOPBIX MpeKpalieHa W U3 KOTOPBIX H3BAT
SJIEPHBIM MaTepual, HO KOTOpbIE HE CHATHI C SKCIITyaTal|Hy.

BricokooOoraIiieHHplid ypaH O3HadaeT ypaH ¢ oforamieHueM mo u30Tomy ypan-235 20% wu
BBIIIC.

Ot6op mpob OKpyXKaromiel cpelbl B KOHKPETHOM MECTE€ HAaXOQXKJIEHWs O3Ha4daeT OoTOOp IMmpod
OKpY’Karomei cpensl (HampuMep, BO3IyXa, BOJBI, PAaCTHUTEIHLHOCTH, IOYBHI, 3arpsS3HCHHI) B
OTIpe/IeTICHHOM ATEHTCTBOM MeECTe HaXOXKISHHS W HEeMOCPEACTBEHHOW ONM30CTH OT HEro C
LIEJIBIO COMCUCTBUSA ATEHTCTBY B ITOJATOTOBKE BHIBOJOB 00 OTCYTCTBHH HE3asBJICHHBIX SICPHOTO
MaTepuaia Wid SACpHON ASITEIHbHOCTH B TOM OIPEIEIICHHOM MECTe HaXOXICHUSI.

Otbop mpo0 oKpyKaromel cpenbl Ha OONIMPHOW TEPPUTOPHH O3Ha4daeT oTOop TMpod
OKpy’Karollleil cpenbl (Hampumep, BO3JyXa, BOJbBI, PACTHTEILHOCTH, MOYBBI, 3arps3HEHHI) B
psiie OmpeseTICHHBIX ATEHTCTBOM MECT HAXOXKACHHUS C IENbI0 COACHUCTBHS ATEHTCTBY B
MOJrOTOBKE BBIBOJIOB 00 OTCYTCTBMH HE3asBICHHBIX SJICPHOTO MaTepHaia WIH SIECpHOU
JIESITENIBHOCTH HA OOIHUPHON TEPPUTOPHUH.

SlnepHbIii MaTepHuan cOTIIAaCHO OMpE/eNIeHUI0, TaHHOMY B cTaTbe XX YcTaBa, 03HadaeT J000oH
UCXOJHBIA MaTepuall WX J000H CIENUANbHBIA pPACHICIUISIONIMICS MaTtepual. TepMuH
"HCXOMHBIM MaTepuan" He JOKEH TOJIKOBATHCS KaK MPUMEHSIOLIUHCS K pyJde WIH OTXOAaM
pynel.  JlroOoe ompenenenue, manHoe CoBETOM B COOTBETCTBUU €O crartheil XX VYcraBa
AreHTCTBa TIOCIIE BCTYIUICHHS B CHITy Hactosmiero IIpoTokoma, KOTOpoe pacuIupsieT CIHCOK
MaTepHalioB, CUUTAIOMIMXCA HCXOMHBIM MaTEpHallOM WM CHEIHAIbHBIM PaCIICIIISIONUMCS
MaTepuaioM, BCTYNMAae€T B CUJYy B COOTBETCTBMM C HacTosAmuM I[IpOTOKOIOM TOJIBKO mMOCIE
npuHATHS JInBHE.

YcranoBka o3Hayaer:

1) peaKkTop, KPUTUYECKYI0 COOpKY, 3aBOJl II0 KOHBEPCHM, 3aBOJ IO M3TOTOBJICHUIO,
nepepabaThIBAIOIIY0 YCTAHOBKY, YCTAHOBKY Ul Pa3JlielieHUs W30TOIOB WIN OTAEIbHOE
XpaHWINLIE; WIH

il)  sroboe MeCcTO HaXOXKICHHSA, TAc¢ OOBIYHO WCIOJB3YETCS SNCPHBIA MaTepuanl B
KOJIUYECTBAX, MPEBBINIAIONINX OAUH ) (HEKTHBHBIA KHIOTPAMM.

MecTo HaX0XICHUS BHE YCTAHOBOK O3HAYACT JIFOOOM 00BEKT WM JIF000e MECTO HAaXOXKJICHHS,
KOTOpBIE HE SBIISIOTCS YCTAHOBKOW, W T OOBIYHO HCIIONB3YETCS SIIEPHBI Marepuand B
KOJIMYECTBAX, PABHBIX OJTHOMY 3G (GEKTHBHOMY KHJIOTPAMMY HJIH MCHEE.
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COBEPIIEHO B Bene 10 mapta 2004 rona B IByX SK3eMITIIpax Ha aHTITUHCKOM SI3BIKE.

3a COI_[I/IAJH/ICTI/I‘IEUCKYIO

HAPOIHVYIO JIMBUUCKVYIO

APABCKYIO JIDKAMAXHWPUIO 3a ME)KI[YHAUPOI[HOE ATEHTCTBO
110 ATOMHOUM 5HEPT'1U:

(noonucw) (noonucw)

Maryk Moxamen Maryk Moxamen Dnsbapaneii

PykoBoautens ageneranuu ['enepanbHblil TUpPEKTOP

JIluBun, sBIsIONICHiCSA HAOIIOJAaTEIEM
B CoBeTe yNpaBiIsIOIIUX
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iii)

vi)

vii)

viii)

IMPUJIOXKEHUE I

INEPEYEHb BUJAOB AEATEJIBHOCTH, O KOTOPBIX TOBOPUTCA B CTATBE 2.a.iv)

HACTOSLIEIO [TPOTOKOJIA

H3rotorienne poTOpHBIX TPYO i HEHTPUPYT Wiu cOOpKA Ia30BbIX IEHTPUPYT.

PoropHbie TpyObI Jutsd HEHTPU(YT O3HAYAIOT TOHKOCTCHHBIC LWJIMHIPHI, OMMCAHHE KOTOPHIX
npuBeneHo B paznene 5.1.1 b) lpunoxenns 1.

l'azoBble neHTpUdYIH 03HAYAIOT HEHTPU(YTH, ONMMCAaHUE KOTOPHIX MPHBEICHO BO BBOJHOM
3amedaHuu K pazzeny 5.1 Ipunoxenuns II.

UsroroBnenue qudQy3noHHBIX OapbepoB.

Jubdysronnsie  6apbephl 03HAYAIOT TOHKHWE TOPHCTBHIC (IIBTPHI, ONHUCAHUE KOTOPBIX
npuBeneHo B pasnene 5.3.1 a) [Ipunoxenns 1.

W3roroBienue uin c60p1<a CHUCTCM, UCTIOJIB3YIOIINX JIa3CPhI.

CucTeMbl, HCHOJB3YIONIME JIa3ephbl, O3HAYAIOT CHCTEMBI, BKIIOYAIONINE TE IPEeIMETHI,
OMnMCaHUe KOTOPBIX MpuBeeHO B paszaene 5.7 Ilpunoxenus I1.

Wzrorosnenue nin c6opKa QJICKTPOMArdHMTHBIX CCIIapaTopoOB U30TOIIOB.

OIEeKTPOMArHUTHBIE CEeNapaTopPhbl H30TOMOB O3HAYAIOT TE€ MPEIMETHI, O KOTOPBIX TOBOPHUTCS B
paznene 5.9.1 Ipunoxenus 11 u koTopble cojiepKaT UCTOUHUKHA HMOHOB, OMHCAHUE KOTOPBIX
npuBeneHo B paznene 5.9.1 a) [punoxenns 1.

Uzrorosnenne mim cOOpka KOJIOHH WM SKCTPAKIIMOHHOTO 000PY/TOBAHHUS.

KoJIOHHBI MM IKCTPAKIIMOHHOE 000PYIOBAHKME 03HAYAIOT TE MPEJAMETHI, OMMCAHUE KOTOPHIX
MpUBEACHO B pazgenax 5.6.1, 5.6.2, 5.6.3, 5.6.5, 5.6.6, 5.6.7 u 5.6.8 ITpunoxenus I1.

I/I3FOTOBJIGHI/IC pa3I[eJ'II/ITeJ]I)H])IX COIICJI HIN BI/IXpeBBIX TPY6OK JUJISA aSpOZ[I/IHaMI/I‘IeCKOFO
oOoralieHus.

PasmenwrenpHBIE COMIa WM BUXPEBBIE TPYOKH JUIA adpOAMHAMUYECKOro oborarieHus
03HAUAIOT pa3JICIUTENBHBIC COMJIa W BUXPEBbIE TPYOKH, OMNHMCAHUE KOTOPHIX NPUBEIACHO
COOTBETCTBEHHO B pazzenax 5.5.1 u 5.5.2 Ipunoxenus I1.

Usrorornenue wim cOOpka CUCTEM TeHEPAIUU YPAHOBOH MIa3MBbl.

CucreMbl TeHepaluy _ypaHOBOH IUIa3Mbl O3HAYAIOT CUCTEMBI Ul TEHEpalud YpaHOBON
TUTa3MBl, OIIMCaHNE KOTOPBIX puBeAeHo B pasene 5.8.3 Ipunoxenns 1.

W3zrorosiieHue MUPKOHUEBBIX TPYO.

LupkoHueBble TpyObl O3HAuYalOT TPyOBI, OMHMCAaHWE KOTOPBIX MpPHUBEAEHO B paszene 1.6
ITpunoxenus II.




Xi)

xii)

xii)

X1V)

XV)

IIpon3BoACTBO WM MOBBILIEHUE KAYECTBA TAKEJION BOJBI WIIA JEUTEPHUS.

Tsokenast Bojga WM JIEWTEpHH O3HAYAIOT JCWTEpHid, TSHKENYH BOAY (OKCHI AeWTepus) u
mo0oe Apyroe CoeauHeHHe NeHTeprs, B KOTOPOM OTHOIICHHWE YHCIIa aTOMOB IEHTEpHs K
YUCITy aTOMOB Boziopoa mpessimaeT 1:5000.

Wsrortosienne rpadura saepHOR YUCTOTHI.

T Dad)I/IT SACPHONM YHCTOTHl O3HA4acT I‘paq)I/IT, YPOBC€HbL HYUCTOTHI KOTOPOI'0 BbIIIE, 4YEM
o 3
5 MUJIJTMOHHBIX YacTeH 60pHOl"0 OKBHBAJICHTA, a IJIOTHOCTH IIPCBLIIIACT 1,50 r/em .

H3roTtoBiieHre KOHTEHHEPOB ISl OOIYICHHOTO TOTLINBA.

Konreiinep fuis 00JyYeHHOrO TOIUIMBA O3HAYAE€T EMKOCTH ISl NIEPEBO3KH W/MIM XpaHECHUS
00JIy4eHHOT0 TOIUIMBA, OOECIEYUBAIOIIYI0 XMMUYECKYI0, TEIUIOBYIO M DPaJMalLOHHYIO
3alIMTy, a TAK)Ke OTBOJ TEIUIA paclaja BO BpeMs epeMelIeH s, IEPEBO3KH U XPaHCHHUS.

M3roroBiieHNE PEaKTOPHBIX YIPABISIOIINX CTEPHKHEM.

PeakTopHbIe YNpaBisIONIUe CTEPKHU O3HAYAIOT CTEP>KHH, OMKCAHUE KOTOPHIX MPHUBEACHO B
paznene 1.4 Tlpunoxenus I1.

Usrorosnenre 0€30MacHbBIX C TOUKH 3PpCHUA KPUTUIHOCTH 0akoB u pEe3CPBYyapoOB.

be3zomacHple ¢ TOYKM 3peHMS KPUTHYHOCTH Oaku M pe3epByapbl O3HAYAIOT TE MPEAMETHI,
ONHCaHNe KOTOPBIX MPUBEAEHO B paszaenax 3.2 u 3.4 Ilpunoxenus 1.

H3roroBieHne MammuH JJIA py6KI/I 06J'Iy‘lCHHLIX TOIINIMBHBIX 3JICMCHTOB.

MamyHel juis  pyOKHM OONYYEeHHBIX TOIUIMBHBIX JJIEMEHTOB O03HAdaloT 000pynoBaHHE,
omnucaHue KoToporo npuseaeHo B pazaene 3.1 Ipunoxenus 11.

CoopyskeHne ropsiaux Kamep.

lopsune kaMepbl O3HAYAIOT Kamepy WU COSAMHEHHBIE MEXIy CO0OH KaMephl OOIIUM
06BbeMOM He MeHee 6 M, CHAG)KCHHbBIC 3AIIMTOM, PABHON HIIM MPEBBIMIAIONMEH SKBUBATICHT
0,5 M OeTOHA IIOTHOCTBIO 3,2 r/em® wim Goree, YKOMIUICKTOBaHHBIC OOOpPYAOBAHUEM IS
MIPOBEACHUS OTIEPAINIA C HCIIOJIb30BAHUEM JIMCTAHIIMOHHOTO YIIPABICHHUS.




IMPUJIOXKEHUE II

INEPEYEHBb COI''TACOBAHHOI'O ObOPYJIOBAHUMA N HEAAEPHOI'O MATEPUAJIA JIJIA

1.1.

1.2.

OTUYETHOCTHU OB DKCIIOPTE U UMIIOPTE B COOTBETCTBUU CO CTATHEM 2.a.ix)

PeakTops! 1 peakTOpHOE 000pPYyA0BaAHME
KoMmmniekTHbIE siIepHbIe PeaKTOPbI

SnepHble  peakTophl, CHocoOHble  paboTaTh B pEXUME  KOHTPOJIHUPYEMOM
CaMOIIO/ICP>KUBAIOIIICHCS 1IEMHOM peakluu JIeJIeHUs, HUCKII0Yas peaKkTOpbl HYyJEeBOU
MOIIIHOCTH, KOTOPBIE OMPEICISIIOTCS KaK pPEeaKTOpPhl C IPOSKTHBIM MAaKCHMAaTbHBIM
YpOBHEM IIPOM3BOCTBA ILTYTOHWUS, HE MpeBbimatomuM 100 rpaMMoB B TO.

[HOACHUTEJIBHOE 3AMEYAHUE

"SAnepHblil peakTop" B OCHOBHOM BKJIIOYAET Y3Jbl, HaXOIAIIMECS BHYTPU KoOpIlyca
peakTopa WM HENOCPEACTBEHHO MPHMBIKAIONINE K HEMYy, OO0OpyIOBaHHE, KOTOpOE
KOHTPOJIUPYET YPOBEHb MOIIHOCTU B aKTHBHOHM 30HE, U KOMIIOHEHTHI, KOTOPbIE OOBIYHO
CoJIepKaT TEIJIOHOCHUTENb IEPBOTO KOHTYpa aKTHBHON 30HBI PeaKTOpa, MM BCTYTAIOT C
HUM B HEMIOCPEJICTBEHHBIM KOHTAKT WU YIPABISIOT UM.

He mpenroaraeTcst HCKIIOUCHUE PEAKTOPOB, KOTOPHIE HAJIEKAIUM 00pa30oM MOTIIH OBI
MOJIBEPTHYTHCSA MOTUGBHUKAIMK ISl TPOU3BOJCTBA 3HAYUTEIHHO OOJIBIIErO KOJUYECTBA,
yem 100 rpaMMoOB MIyTOHHA B rol. PeakTopbl, mpenHa3Hau€HHbIE IS AJUTEIbHOU
JKCIUTyaTallii Ha 3HAYUTEIBHBIX YPOBHAX MOIIHOCTH, HE3aBHCHUMO OT CTEICHH WX
BO3MOXKHOCTEH MPOU3BOJCTBA IUIYTOHUS, HE PACCMATPUBAIOTCA KaK "pEakToOphl HYJIEBOU
MOIIIHOCTH".

PeaKTOpH])Ie KOpImyca BbICOKOI'o JaBJICHUSA

MerTamnueckue Kopiyca B cOOpe WIM MX OCHOBHBIE YacTH 3aBOJICKOTO HM3TOTOBJICHUS,
KOTOpBIE CHENHajJbHO MpeJHa3HA4YeHbl WM TIOATOTOBJIEHBI MJS pa3MEUIeHHS B HHUX
AKTUBHOW 30HBI SIJIEPHBIX PEAKTOPOB, KaK OHM OIpelesieHbl B IMyHKTe 1.1. BbIme, u
criocoOHBIE BBIIEPKMBAThH pabodee JaBIeHHE TEIUIOHOCUTEIIS IEPBOTO KOHTYpa.

[NOACHUTEJIBHOE 3AMEYAHUE

BepxHuss mimTa Kopityca BEICOKOTO JaBJIEHHS PEaKTOpa OXBaTHIBAETCS MYHKTOM 1.2. Kak
OCHOBHasl, 3aBOJICKOTO M3TOTOBJIEHHUS, YACTh KOPITyCa BBICOKOTO JaBJICHUS.

BuyTpeHHue dactu peakropa (Hampumep, NOJJICPKUBAIOIINE KOJIOHHBI M  ILTUTHI
aKTUBHOW 30HBI M JApyTHMe BHYTPEHHHE YacTH KOpITyca, HAlpaBiAomue TPyObl A
PETYIUPYIOLUINX CTEpXKHEH, TEIUIOBBIE JKPaHBl, IEPETOPOAKH, TpyOHBIE pEIICTKH
AKTUBHOW 30HBI, TUIACTHHBI AH(Qy30pa M T.J.) OOBIYHO ITOCTABIIAIOTCS ITOCTABITIKOM
peaKTopa. B HEKOTOPLBIX CiiydadX OIPCACJICHHBIC BHYTPCHHUE OIIOPHBIC KOMIIOHCHTLL
BKJIFOYAIOTCS B M3TOTOBIICHHE KOPITyCa BBHICOKOTO NABJICHHSA. OTH MPEIMETHI SBISIOTCS
JOCTATOYHO BAXXHBIMH C TOYKH 3peHHS O€30MacHOCTH M HAAEKHOCTH HKCIUTyaTalluu
peakTopoB (M CIENOBAaTENbHO, C TOYKH 3pPEHUS TapaHTHHHBIX 0053aTENBCTB H
OTBETCTBEHHOCTH ITOCTaBIIMKA PEAKTOpa), YTOOBI MX IOCTaBKa BHE PaMOK OCHOBHOTO
COTJIallIeHHns O TIOCTaBKE CaMOT0 peakTopa He ctayia Obl 00bIYHON mpakTukoil. [losTomy,
XOTS OTAeNbHAas TMOCTaBKa OTHX YHHUKAIBHBIX, CIEIUAIBLHO MpeJHa3HAUYCHHBIX U
MTOATOTOBIIEHHBIX, BaXKHBIX, KPYMHBIX W JIOPOTOCTOSIIIUX TIPEAMETOB HE 00s3aTenhbHO
OyzeT paccMaTpUBaTbCs KaK BBINAJaromas U3 cepsl HHTEPECOB, TAaKOH CIOCO0 MOCTaBKU
CUHATAETCSI MaJIOBEPOSATHBIM.



1.3.

1.4.

1.5.

1.6.

1.7.

2.1.

MaumuHbl 47151 3arpy3KH H BBITPY3KH PeaKTOPHOI0 TOIIMBA

Manunyistopaoe 000pyAoBaHHE, CHEIHATbHO MpeIHa3HAYeHHOE WM MOJTOTOBICHHOE
JUTSL 3aTPy3KH WU U3BICUCHUS TOIUIMBA U3 SIACPHBIX PEaKTOPOB, KAK OHU OMPE/EICHBI B
myHkTe 1.1. BBIIIE, KOTOPOE MOMET HCIOIB30BATHCSA, KOTNA PEaKTOpP HAXOIUTCS MO
Harpy3kod, Wi  oOiafgaer  TEeXHWYECKUMH  BO3MOXKHOCTSMH  JJISI  TOYHOTO
MO3ULIMOHUPOBAHUS WM  OPUCHTUPOBAHHUSA,  MO3BOJSIIOIIMMH  MPOBOAUTH  HAa
OCTaHOBIIEHHOM peaKkTOpe CJIOXKHBIE PadOTHl MO Teperpy3ke TOIUIMBA, MPH KOTOPBIX
00BITHO HEBO3MOXKHBI HETIOCPEICTBEHHOE HAOIOIEHIE WITH MPSIMOM JOCTYI K TOIUIHBY.

PeaKTOpHLIe YHpaBjadUue CTEPKHA

CTep)KHI/I, CIICHUAJIBHO TMPEAHA3HAYCHHBIC WM TIOATOTOBJICHHLIC [JId YIHPAaBJIICHUA
CKOPOCTBIO pCaKIIUU B AACPHBIX PCAKTOPAX, KaK OHH OIIPCACIICHBI B ITYHKTC 1.1. BhIIIIC.

[HOACHUTEJIBHOE 3AMEYAHUE

Croma ke BKJIIOYAIOTCS, MOMHUMO 4YacTH, MOTJIOMIAONIEH HEHTPOHBI, €€ OIOpPHBIE U
MOABECHBIC KOHCTPYKIIUH, €CIH MOCTABKa MPOU3BOAUTCS pas3ieIbHO.

PeakTopHbie TpPyObl BHICOKOIO JaBJICHUS

TpyOnl, KOTOpBIE CIIEHHUAIbHO NMpEIHAa3HAYCHBl WIM MOATOTOBICHBI JUIS Pa3MELICHUS B
HUX TOIUJIMBHBIX JIEMEHTOB U TEIUIOHOCHUTENs IMEepBOro KOHTypa B peakTopax, Kak OHHU
ompeneneHsl B myHKTe 1.1. BhIe, mpu paboyeMm JaBieHWH, npesbimaromeM 5,1 MIla
(740 ¢dyHT/KB. MI0HM).

HupxonueBbie TPYObI

TpyObl wiu cOOpku TpyO W3 METAUIMYSCKOTO LUPKOHUS WM €ro CIUIaBOB, MO BECYy
npesbimraronue 500 kr B TedeHue Jr000r0 12-MecayHOro mepuojia, KOTophle CIennatbHO
MpeAHA3HAYCHBl WM TIOATOTOBJICHBI JUISI HMCIONB30BAaHUS B PEAKTOpax, Kak OHHU
ornpeiecHbl B MyHKTe 1.1, BhIlIE, © B KOTOPBIX OTHOIICHUE IO BeCy raHHS K ITUPKOHUIO
MeHbIre uem 1:500.

Hacocbl nepBoro KOHTypa TeNJOHOCHTEJsI

Hacocel, cnemmanpHO TpeHa3HAYeHHBIE WM IOATOTOBIEHHBIE MUIS TOAAEPKaHUSL
HUPKYJSIIUM  TEIUIOHOCUTENE TEpBOr0  KOHTypa SIEPHBIX pEakTOpoB, KaK OHHU
onpeneneHsl B nyHkTe 1.1. Bbime.

[NOACHUTEJIBHOE 3AMEYAHUE

CHCHI/I&HBHO MNp€aAHa3HAYCHHBIC WM TOATOTOBJICHHBIC HACOChI MOI'YT BKJIIOYaTh
CJIOKHBIC, YIUIOTHCHHBIC UJIM MHOT'OKPATHO YIIJIOTHCHHBIC CUCTEMBI IJI NPECAOTBPAIlICHUA
YTEUYKU TCIIIOHOCUTECIIA IMEPBOTO KOHTYpa, ICPMETHUYHBIC HACOCBI 1 HACOChI C CUCTEMaMU
HHepHHaHLHOﬁ Macchel. OTo OIpeACJICHUC KAaCa€TCAd HACOCOB, aTTECTOBAHHBIX 1O KJIACCY
NC-1 nm 3KBHUBaJICHTHBIM CTaHAapTaM.

HesinepHble MmaTepuasbl VISl peaKTOPOB
HeliTepuii u TaxKeaas BOAA

Heiitepuii, Tsxenast Boga (OKUCh AeHTepHs) U J000e Apyroe COeAMHEHHE NeiTepus, B
KOTOPOM  OTHOIIEHHWE JeWTepus K aromMam Bojopona mpebimaer  1:5000,
NpeHa3HauYeHHbIE I UCTONb30BAaHUSA B SACPHBIX peakTopax, KaKk OHM ONpEAEIIeHbI B
myHkTe 1.1. BBIE, B KOMMYecTBax, MpeBhImamux 200 KT aTOMOB ASHTepHs IS JIF000%H
OJTHO¥ CTpaHBI-TIOIYyYaTeNIs B TEUSHUE JIFOO0TO 12-MEeCIIHOTO IMeproIa.



2.2.

SAnepHo-uncThlii rpagut

I'padut, uMeromni cTeneHh YHCTOTHI BhINIE S5-MUJUIMOHHBIX OOPHOTO 3KBWUBAJICHTA, C
IUIOTHOCTRIO OoJibliie yem 1,50 F/CM3, MpeHa3HAaYeHHBIN JI11 UCTIOJIB30BaHUS B SIIEPHBIX
peakTopax, KaKk OHH OIpENIEICHbl B MyHKTE 1.1. BBIIIE, B KOJIMYECTBAX, MPEBBIIIAIONINX
3x 10* kr (30 MeTpudecKuX TOHH) IS OGO OMHOM CTPAaHBI-IOTYYaTEeIsl B TEUCHHUE
mo0oro 12-MecsiaHOTO Tepuoa.

[NPUMEYAHUE

Jia meneit SKCTIOPTHOTO KOHTPOJIS MPABUTENBCTBO OMpeneisieT, OyAyT U SKCIIOPTHBIE
napTun COOTBETCTBYIOLIETO BBIIIEyKa3aHHBIM XapaKTepUCTHKaM rpagura
HUCIIOIB30BaThECSA B SIIEPHBIX pEaKTOpax.

YcTraHoBKH 11 nepepaﬁonm OﬁﬂyquHbIX TOIVIMBHBIX 3JICMCHTOB U oﬁopy)lonaﬂne,
CIIENMAJIBHO IPEIHASHAYCHHOE WK NMOAT0OTOBJECHHOE 1JIfl 3TOI0

BBOJHOE 3AMEUYAHUE

IIpu mepepaboTKe OOTYYCHHOTO SACPHOTO TOIMJIMBA TUTYTOHHW W YPaH OTACISIFOTCSA OT
BBICOKOAKTHBHBIX ITPOJYKTOB JIEIEHUS U IPYTUX TPAHCYPAaHOBBIX MIEMEHTOB. JlJ1s Takoro
pas3zieseHus] MOTYT HCIIONb30BAThCS Pa3InYHbIC TEXHOJIOrHYeCKUe mporecchl. OgHaKo co
BpemeHeM mnporecc "[lypekc" cram Hanbomnee pacpoCTpaHEHHBIM U MPHUEMIIEMBIM. JTOT
Ipolecc BKIIOYACT PacTBOPEHHE 0OJIYYEHHOTO SICPHOTO TOIUIMBA B a30THOM KHCJIOTE C
MOCJCAYIONIMM BBIICICHUEM ypaHa, IUTYyTOHHS M TMPOAYKTOB JENCHHS DKCTPAKIUCH
pPacTBOpUTEIIEM C TIOMOIIBI0 TpUOyTHII(OCchaTa B OpraHMYECKOM pa3daBuTee.

TexHOonorn4eckue MmpoLecchl Ha pa3iuvHbIX ycTaHoBKax Tuma "[lypekc" aHaloruyHel u
BKJIIOYAIOT: HM3METhYCHHE OOJyYEeHHBIX TOIUIUBHBIX 3JIEMEHTOB, PACTBOPEHUE TOILINBA,
SKCTPAKIIMIO PACTBOPUTEIEM U XPAaHECHUE TEXHOJOTUYECKOM KUAKOCTH. MOXKET UMEThCs
TaKKe 00OpYyIOBaHWE U TEIUIOBOW NIEHUTpAIlMM HHUTpaTa ypaHa, KOHBEPCHHM HHTpATa
IUTyTOHHUS B OKUCHh MJIM METAJUI, & TAKXKE JUIsI 00paOOTKHU JKUIKUX OTXOJIOB, COACPKAIIUX
MPOAYKTHl JEJeHUs, A0 TONy4deHHs (OpPMBI, MPUTOMAHON IUIsI TPOJOIHKUTEIHHOTO
XpaHCHHUS WM 3aXOPOHCHUS. OmHako KOHKPETHBIE THUIBI W KOH(UTYpAIHs
000pyIOBaHMSI, BBHIMOJHSAIOMIETO 3TH (YHKIMH, MOTYT pPa3JIM4aThCsi Ha Pa3IMYHBIX
ycraHoBkax Tuna "Ilypekc" 1Mo HeCKOJIbKMM MPUYMHAM, BKJIKOYas THUIBl U KOJUYECTBO
0OJTy9EeHHOTO SIEPHOTO TOIUIMBA, IIOJICKAIIETO IepepadoTKe, W TPeAToIaracMblit
MPOIIECC OCAKICHHUS W3BIIEKAEMBIX MAaTepPHalioB, a TaKXKe MPHHIUIB 00ecredeHus
0e30MacHOCTH ¥ TEXHUYECKOTO0 OOCITY)XKHMBAaHHS, MPHUCYIIAE KOHCTPYKIIMH JTaHHOMN
00CTaHOBKH.

"VcraHOBKa I TepepaOdOTKH  OOJYYEHHBIX TOIUIMBHBIX 3JIEMEHTOB"  BKJIIOYACT
obopyIoBaHNE W KOMIIOHCHTHI, KOTOPHIE OOBIYHO HAXONATCSA B TPSIMOM KOHTaKTE C
OOJy4CHHBIM TOIUIMBOM M OCHOBHBIMH TEXHOJIOTUYECKMMHU IOTOKAMH SIICPHOTO
MaTepHaia v MPOIyKTOB JIEJCHUS, H HEITOCPEICTBEHHO YIIPABIISIIOT UMHU.

OTU mpoleccsl, BKIOYas MOJIHBIE CUCTEMBI IS KOHBEPCHU IUTYTOHHUS M IPOM3BOJCTBA
METAJUIMYECKOrO IUTyTOHUS, MOTYT OBITh MIACHTU(HULUPOBAHBI 10 MepaM, IPHHUMAECMbIM
JUIA TPeJOTBpAIllEHHs] OMAacHOCTE B CBA3M C KPUTHYHOCTHIO (HANpHMep, Mepamu,
CBSI3aHHBIMU C TeOMeTpueil), o0iryueHHeM (HampuMmep, IMyTeM 3alUThl OT OOJIy4eHUs) U
TOKCHYHOCTBIO (HampuMep, MepamH 10 YA KaHHUIo).

[IpenmeTsl 000pymoOBaHMs, Ha KOTOPBIE, KaK CUYHMTACTCS, PACIPOCTPAHSICTCS 3HAYCHUE
(dpaser "u o0OpymoOBaHHWE, CIIENHATLHO TPEIHA3HAYCHHOE WJIM ITOATOTOBIICHHOE" IS
nepepaboTKH O0IYyICHHBIX TOIUIMBHBIX DIIEMEHTOB, BKIFOUAIOT:



3.1.

3.2,

3.3.

MaumuHbl 1J151 pyOKHU 00,1y4YeHHBIX TOIJIMBHBIX 3JIEMEHTOB
BBOJHOE 3AMEYAHUE

D10 000pYyIOBaHHME WCIIONB3YETCSI MJISI BCKPHITHS OOOJIOYKH TOIUIMBA C  IIEJIBIO
MOCJCAYIONIEr0 PAcTBOPEHHs OOMYYCHHOrO sIepHOro Martepuana.  Kak mpaBuio,
HCIIOJIB3YIOTCA CICUAJIbHO IMMPEAHA3HAYCHHBIC, CKOHCTPYUPOBAHHBIC IJIA pY6KI/I MeTa1jia
yCTPOIMCTBA, XOTSI MOXKET HCIONB30BaThcss M Ooliee COBEpLICHHOE 000pyIOBaHUE,
HaTMpUMep Ja3ephl.

JIMCTaHIIMOHHO ympaBiisieMOe OO0OpYNOBaHUE, CIELMAIbHO IPEJHA3HAUCHHOE WM
MOJATrOTOBJIIEHHOE JJIi HCIOJB30BAaHMA Ha YCTaHOBKE IO THepepaboTke, Kak OHa
ompesesieHa BBIIIE, Ui pPe3KH, PyOKM WM Hape3Kh COOpOK, NMyYKOB WIIM CTEp)KHEH
00JIy4eHHOTO SACPHOTO TOTLJIHBA.

JAuccosibBepsbl
BBOJIHOE 3AMEUYAHUE

B nmucconbBepbl OOBIMHO IMOCTYMAeT M3MENbUEHHOE OTpadoTaBllee TOIUIMBO. B 3Tmx
0€30MacHBIX ¢ TOYKH 3pEHHsI KpUTUYHOCTH pe3epByapax oOIy4eHHBIH sIepHBINH MaTepral
pacTBopsieTcss B a30THOH KHCIIOTE, M OcTaromuecs oOpe3KH 000JI0YeK BBIBOIATCA W3
TEXHOJIOTHYECKOrO TOTOKA.

besomnacHble ¢ TOUKM 3peHHsT KPUTHYHOCTH pe3epByaphbl (Hampumep, Majoro Juamerpa,
KOJIBLIEBbIE MJIM TPSIMOYTOJBHBIE DPE3EpPBYapbl), CIELUAIbHO NpPEAHA3HAUYEHHbIC WM
NOATOTOBJICHHBIE MJIS1 HCIOJb30BaHMSI HA YCTaHOBKE M0 MepepadOTKe, KaK OHH
ONpeleNieHbl BBIIE, ISl PAcTBOPEHHS OOJIyUYEHHOTO SIEPHOIO TOIUIMBA, KOTOPBIE
CIIOCOOHBI  BBIZCPKHUBATh TOPSUYIO0, BBICOKOKOPPO3HOHHYIO JKHAKOCTE U MOTYT
JUCTaHIIMOHHO 3arpyKaThCsl U TEXHUYECKH 00CITYKHBATHCS.

IKCTPAKTOPHI U 000pyA0BaHHeE ISl IKCTPAKIINU PACTBOPHTEIEM
BBOJHOE 3AMEYAHUME

B skcTpakTOpBl C pacTBOpPHTENEM IOCTYMaeT Kak pPacTBOP OOIYYEHHOTO TOILTUBA M3
JIICCONBBEPOB, TaK M OpraHUYECcKHil pacTBOp, C MOMOIIbI0 KOTOPOTO pa3AessioTCs ypaH,
IUIyTOHUH W TPOAYKTHI JHeneHus. OOopyaoBaHWE IS SKCTPAKIUU PACTBOPUTEIIEM
OOBIYHO KOHCTPYHPYETCS TaKUM o00pa3oM, HYTOOBI OHO YIIOBJIETBOPSIIO IKECTKUM
JKCIUTyaTallMOHHBIM  TPEOOBAaHUAM, TaKUM, Kak JJIMTEIbHBIA CPOK CIYKObI 03
TEXHUYECKOTO OOCITYy)KMBaHHWS WM JIeTKas 3aMEHSIeMOCTb, MPOCTOTa B JKCIUIyaTallid U
YIIPABIICHUH, a TAK)KE THOKOCTH B OTHOIIICHUY W3MEHEHHMSI ITApaMEeTPOB IpoIiecca.

CrienanbHO TpeAHA3HAYCHHBIE WA MOATOTOBIIEHHBIE 3KCTPAKTOPHI C PACTBOPUTEIIEM,
TaKhe, Kak HACaJOYHbIC WIM IYJbCAlMOHHBIC KOJOHHBI, CMECUTEJIBHO-OTCTOIHBIE
anmnapaTsl MM HEHTPOOEeKHbIE KOHTAKTHBIE annapaThl AJs UCIOJIb30BaHMs Ha YCTaHOBKE
o 00paboTKe OOJYYEHHOTO TOIUIMBA. OKCTPAKTOPHI C PACTBOPUTENEM IOJDKHBI OBITH
YCTOMYMBBI K KOPPO3MOHHOMY BO3JCHCTBHIO a30THOM KHCIOTBL. ~ DKCTPAaKTOPHI C
pacTBOpHUTENEM OOBIYHO H3TOTABIMBAIOTCS C COOJIONEHHEM YPE3BBIYANHO BBICOKUX
TpeOoBaHMi (BKJIIOYas TPUMEHEHHE CIIENHATbHBIX METOAOB CBAapKH, WHCIIEKIHHT,
o0ecrieueHNe W KOHTPOJb KauecTBa) M3 MaJOYIJIEPOJUCTHIX HEP)KaBEIOIINX CTajeH,
TUTaHA, UPKOHMS UM IPYTUX BBICOKOKAUYECTBEHHBIX MAaTEPUAIOB.



3.4.

3.5.

XuMu4yecKHe pesepByaphbl A5 BblAePKUBAHUSA UJIH XPaHEHUS
BBOJJHOE 3AMEYAHUE

Ha »Tame skcTpakiu pacTBOPHUTEIEM OOpPa3yIOTCS TPU OCHOBHBIX TEXHOJOTHYECKHX
MOTOKA JKUAKOCTH. Pe3epByapbl A BbIACPKUBAHHS WU XPAHCHHs HCIOIB3YIOTCS B
TanpHeHelr 00paboTKe BCEX TPEX MOTOKOB CIIECIYIONTIM 00pa3oM:

a) pacTBOp HYUCTOr0 Aa30THOKUCIIOTO YpaHa KOHLCHTPUPYCETCA BbIIApMBAHUCM U
MMPpOUCXOOUT IPOLECCC NACHUTpALUUH, TAC OH IMPEBpaIacTCAd B OKCHI YypaHa. OTOT
OKCH/] TTOBTOPHO UCIIOJB3YCTCA B AICPHOM TOIIJIMBHOM IHUKIIC,

b) pacTBOp BBICOKOAKTHBHBIX HPOIYKTOB JENEHHUS OOBIYHO KOHICHTPUPYETCS
BBIMTAPUBAHUEM U XPaHUTCS B BUAE KOHIIEHTPUPOBAHHOM XKHUIKOCTH.  OTOT
KOHILIEHTPAT MOKET BIOCJICACTBUH MPOUTH BBIIAPHUBAHUE WM OBITH MpeoOpa3oBaH
B (OopMy, IPUTOAHYIO [UIS XPAHEHHS WIN 3aXOPOHEHHUS;

C)  pacTBOp YHCTOTO HUTpaTa TIIIYTOHHA KOHIEHTPUPYETCSd M XPAaHUTCS [0
MOCTYIUICHUS Ha JajibHEHIINE 3Talbl TEXHOJIOTHYECKOro mpouecca. B vactHoCTH,
pe3epByapsl Ui BBIAEP)KMBAHUS WIM  XpaHEHUs PacTBOPOB  IIYTOHHA
KOHCTPYHPYIOTCS TaKUM 00pa3oM, 4TOOBbI M30eXKaTh CBA3aHHBIX C KPUTHUYHOCTHIO
mpo6JieM, BO3HUKAIOMINX B pe3yJbTaTe M3MEHEHHWH B KOHILEHTpPAIMH Wi (opme
JTAHHOT'O TIOTOKa.

CrieruanibHO TIpeHa3HAYCHHBIC WM TIOJTOTOBJICHHBIE pe3epByaphbl IS BIIEPKUBAHUS
WJIM XPAaHEHUS JIJIS UCIIOJIb30BaHUs HA YCTAHOBKE IO TMepepaboTKe 00IyYSHHOTO TOTUIHBA.
PesepByapel ansi  BBICPIKMBaHUS WM XpAaHEHHA JIOJDKHBI OBITH YCTOWYHMBBI K
KOPPO3MOHHOMY BO3/IEHCTBHUIO a30THOM KHUCIOTHI. PesepByapsl A BBIIEPKUBAHUS U
XpaHeHUs] OOBIYHO W3TOTABIMBAIOTCSA M3 TAaKUX MATECPHAJIOB, KaK MaJOyTJIepOIUCThIC
HEp)KaBeIOIMe CTalli, TUTaH WIM UUPKOHWH WM JpyrHe BBICOKOKAYECTBEHHBIE
MaTepHaIbI. PesepByapel misi  BBIICP)KMBAHWS WM XpaHEHHS MOTYT OBITh
CKOHCTPYHUPOBaHbI TakUM 00pa3oM, dYToObl WX OKCIUTyaTalldsd ¥ TEXHUYECKOE
oOcCiTy’)XMBaHHE MPOW3BOAWINCH TUCTAHIMOHHO, W MOTYT HWMETh CIEIYIOIIne
0COOCHHOCTH C TOYKH 3PEHUS KOHTPOJIS 32 SJCPHOM KPUTHUYHOCTHIO:

1)  OOpHBI SKBHBAJICHT CTEHOK WM BHYTPCHHHX KOHCTPYKIMH PaBEH MO MEHBIICH
Mmepe 2%, aubo

2)  UWIMHOPUYECKHE pe3epByaphl HUMEKT MaKCHUMalbHBIM  nuamerp 175 Mm
(7 mroiimoB), OO

3)  TpSAMOYTOJBHBIN MM KOJBIEBOH pe3epByap MMEET MaKCUMAJIbHYIO IIUPUHY 75 MM
(3 mrotima).

CucremMa KOHBepCHUH HUTPATa MJIYTOHUS B OKCH
BBOJJHOE 3AMEYAHUE

Ha OompImmMHCTBE YCTaHOBOK IO TEepepadOTKE 3TOT KOHEUHBIA MpoIecC BKIIOYAET
KOHBEPCHIO pacTBOpa HHUTpaTa IUTyTOHUS B JABYOKHCH IUTYTOHHs. B YHCIO OCHOBHBIX
omepauuid 3TOro mpolecca BXOIMAT: XpaHEHHE U KOPPEKTHUPOBKA HCXOAHOIO
TEXHOJIOTHYIECKOTO MaTephaia, OCAKICHHE W pa3lIelicHUE TBEPIOW W JKUIKOH (a3sl,
MpOKaJMBaHue, OOpalllcHue C MPOAYKTOM, BEHTUJIAIMS, OOpalieHHe C OTXOJaMu u
YIIPABICHUE [IPOLIECCOM.

3aMKHYTble CHCTEMbl, CICLMAIBHO NpeAHA3HAYCHHbIE WM IOATOTOBJICHHBIC JUIf
KOHBEPCHH HHTpATa IUTyTOHHS B OKCHI IUTyTOHHS, B YaCTHOCTH, 00OPYIOBaHHBIE TaKUM
o0pazom, 4TOOBI HM30EKaTh JOCTMXKEHHsSI KPUTUYHOCTH M PaJualuoHHBIX 3¢ddekToB, a
TaKKe CBECTH K MUHUMYMY ONACHOCTH, CBS3aHHBIE C TOKCHYHOCTBIO.



3.6.

5.1.

Cucrema KOHBepCHM OKCHIA IVIYTOHUS B MeTaJL1
BBOJHOE 3AMEYAHUE

DTOT mporecc, KOTOPhI MOXKET OBITh CBSI3aH C YCTAaHOBKOHW IO mepepaboTKe, BKIIOYAET
¢TOpUpOBaHME [BYOKHCH IUTYTOHHS, OOBIYHO C NPUMEHEHHEM BBICOKOAKTHBHOIO
¢bTOpHCTOrO BOAOPOAA, € LEbI0 NOTy4eHUs PTOpuAa ITyTOHUS, KOTOPbIH BIIOCIIEICTBUN
BOCCTaHABJIMBACTCA C IIOMOIIBIO MECTAJNIMYCCKOI'O KaJlbIIHsA BBICOKOH YHCTOTBI a0
MOJTYYEHHUs] METAJUIMYECKOro IUTyTOHUS U (TOpuAa Kajlblus B BHAE IUIaka. B uucio
OCHOBHBIX OIEpalnii JaHHOTO TIpolecca BXOAAT:  (TopupoBaHHe (HampuUMep, C
NpUMEHEHHEM 000pYIOBaHHSA, COAEPIKaIero 01aropoaHble METAILIBI WIIH 3alUIEHHOTO
IOKPBITUEM M3 HHUX), BOCCTAaHOBJICHHE MeTaula (HampuMep, C HPUMEHEHHEM
KEepaMUYECKUX THUTJIEH), BOCCTAHOBIICHHE IILIaKka, 0OpalieHue ¢ MPOAYyKTOM, BEHTHIISILHS,
oOpalieHue ¢ 0TX0JaMH U YIpPaBJICHHE POLIECCOM.

3aMKHy'TI>IC CHUCTCMBI, CIICOUAJIBHO MNPCAHA3HAYCHHBIC WM TIOATOTOBJICHHLIC [JIA
MIpoOU3BOJCTBA METAUIMYECKOTO ILUIYTOHHsA, B YaCTHOCTH, O60py,I[OBaHHI>IC TaKUM
06pa30M, yTOOBI M30€KAaTh JAOCTUXKCHHA KPUTUYHOCTHU U paJualluOHHBIX 3(1)(1)€KTOB, a
TaKXX€ CBECTU K MUHUMYMY OIIaCHOCTH, CBA3aHHBIC C TOKCUYHOCTBIO.

YCcTaHOBKH IJI N3rOTOBJIEHHS TOILINBHLIX 3JIEMEHTOB
"YcTaHOBKa [T U3TOTOBIIEHUS TOIUIMBHBIX 3JIEMEHTOB" BKIIFOUAET 000pyAOBaHUE:

a) KOTOpOC OOBIYHO HaXoAuTCA B HECTIOCPECACTBECHHOM KOHTAKTC C TCXHOJOTHMYCCKHUM
IIOTOKOM AACPHOI0 MaTc€puajla Wi HETIOCPECACTBCHHO O6pa6aTBIBaeT €ro, UJIN XKE
YOpaBJIACT UM, WIH,

b) KOTOpPOE€ TepMETH3UPYET SIIEPHBIH MaTeprall BHYTPY 000JIIOUKH.

YcraHoBkM Ui pa3lelieHHsl HM30TONOB YypaHa ©  000pyaoBaHHe, KpoMe
AHAJTUTHYECKUX NPUOOPOB, CHEUMAJHLHO NpPeAHA3HAYEHHOE WJIM MOATOTOBJIEHHOE
JJIS1 DTOTO

[IpenmeTsl o0opynoBaHHs, Ha KOTOpBIE, KaK CUYMTAETCS, PAcIpOCTPAHSAETCS 3HAUYECHHE
¢pasbl "obopynoBaHKE, KPOME aHATTUTUIESCKUX MPUOOPOB, CIICIUANBHO MIPeJHa3HAUEHHOE
WM TIOATOTOBIEHHOE" IS pa3esieHNusl U30TONOB ypaHa, BKIIOYAlOT B ce0sl:

I'azoBbIe IIeHTpI/I(l)yl"I/I " y3JIbl H KOMIIOHCHTbI, CNENUAJIBHO NMPEeAHASHAYCHHbIC WJIH
MOATOTOBJICHHBIC 1JIs1 HCITIOJIB30BaAHHUSA B I'a30BbIX ueHTpnq)yrax

BBOJHOE 3AMEUYAHUE

l"azoBas neHTprdyra 0OBIYHO COCTOUT M3 TOHKOCTEHHOTO(BIX) HMJIMHAPA(OB) THAMETPOM
or 75 mm (3 morima) mo 400 MM (16 AOMIMOB) C BEPTHKAILHOW IIEHTPAIBLHOW OCHIO,
KOTOPEIH(e) moMerieH(bl) B BaKyyM M BpamaeTcsa(T0TCs) ¢ BEICOKOH OKPYKHOH CKOPOCTBIO
nopsiaka 300 m/c wiu Gomee. st AOCTHXKEHUST OONBLIONH CKOPOCTH KOHCTPYKIMOHHBIE
MaTepUaNTbl BPAIIAIOIINXCS KOMIOHEHTOB JIOJKHBI UMETh BHICOKOE 3HAYCHUE OTHOIICHUS
MPOYHOCTH K IIJIOTHOCTH, & pOTOpHAas cOOpKa WM, CcJIeloBaTeNbHO, OTAEIbHBIE €€
KOMITOHEHTBI JTOJDKHBI H3TOTOBIISITHCS C BBICOKOH CTETIEHBbIO TOYHOCTH, YTOOBI pazdanaHc
ObUT MUHUMAIBHBIM. B oTnmmume oTr apyrux neHTpudyr rasoBas ueHTpudyra s
oborameHuss ypaHa WMEeT BHYTPH POTOPHOH KaMephl Bpalaroilyocs(uecs)
neperoponky(u) B ¢popme OUCKa M HENOABIKHYIO cUCTeMy mojadu u orBoja raza UFg,
COCTOSIIITYO TIO MEHBIIIEH Mepe U3 TPEX OTAEIHHBIX KaHaJIOB, /IBA N3 KOTOPHIX COETUHEHbI
C JIOTIATKaMH1, OTXOJSAIIMMH OT OCH pOTOpa K nepudepuitHoi yacTu poTopHOi Kamepsl. B
BaKyyMe HaxOJHUTCA TakKe P BAXHBIX HEBPAIIAIOIINXCS IIIEMEHTOB, KOTOPHIE, XOTSA U
UMEIOT 0CO0YI0 KOHCTPYKIIMIO, HE CJIOXKHBI B M3TOTOBJIEHHH W HE HW3TOTOBIAIOTCS W3
YHHUKaJbHBIX MaTepuanoB. lLleHTpudyxHas ycTaHoBKa, OIHaKo, TpeOyeT OOJbIIOro
YUclia OSTHUX KOMIIOHEHTOB, TaK HYTO WX KOJWYECTBO MOXKET CIYXXHUTh Ba)KHBIM
MHAUKaTOPOM KOHEYHOT'O MCIIONb30BaHUS.
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5.1.1.

Bpamamwomuecsi KOMIOHEHTBI
a) [TonHbIie poTOpHBIE COOPKHU:

TOHKOCTEHHbIE NMIWHAPHl WM PAJ COCOUHEHHBIX MEXIy Cc000i TOHKOCTEHHBIX
[WIMHAPOB, U3TOTOBIEHHBIX U3 OAHOTO WM 00Jee MaTepHajioB C BBHICOKMM 3HAYEHHUEM
OTHOIIEHUS TNPOYHOCTH K IUIOTHOCTH, Yyka3aHHbix B IIOACHUTEJIBHOM
3AMEYAHUU x nHactosmemy pasmerny. CoenuHeHHE LWIMHAPOB MEXIy C000it
OCYIIECTBIISIETCSl TPU HOMOLIM THOKHMX CHJIb(QOHOB WM KOJIEl, ONHMCAHHBIX B YacTH
5.1.1. ¢) mmwxke. CoOpaHHBIA POTOP UMEET BHYTPECHHIOIO(HE) Meperopoaky (1) 1 KOHICBhIC
Y311, omucannble B dacTax 5.1.1.d) u e) mmwke. OnpHako moyiHas cOOpKa MOXKET OBITh
MOCTaBJIeHa 3aKa3YMKY B YACTUYHO COOpPaHHOM BHJE.

b) PotopHbie TpyOBI:

CrnenmanbHO TIpeIHA3HAYCHHBIE WM TOATOTOBJICHHBIC TOHKOCTEHHBIC IWUIMHIPHI C
tonmmHOM ctenku 12 mm (0,5 aroiima) uiam MeHee, quameTpoM oT 75 mm (3 mroiima) 1o
400 MM (16 mroitMOB), M3TOTOBJIEHHBIC W3 OIHOTO MM 0oJjiee MaTEPHAIOB, MMEIOITHX
BBHICOKOE€  3HAYEHHWE  OTHOIICHUS TPOYHOCTH K  IUIOTHOCTH, YyKa3aHHBIX B
[HOACHUTEJIBHOM 3AMEYAHUU k HacTosimieMy pasieny.

c) Konbua nmm cunbgoHs:

KomnonenTsl, cnenuaibHO NpeJHa3HAuYE€HHBbIE WJIM TOATOTOBJIEHHBIE JJI CO3MaHUSA
MECTHOW OMHOpBl JUII POTOPHOHW TPyOBl MM COCOMHEHHS psila POTOPHBIX TPYyO.
Cunb(oHBl TPEACTaBISIOT OO0 KOPOTKHE IMJIMHAPHI C TOJNIIMHOW CTEHKH 3 MM
(0,12 mroiima) mim meHee, nuameTpoMm ot 75 MM (3 mroiima) mo 400 mm (16 mroiimoB),
HMEIOIUX OJUH Iodp M W3rOTOBJICHHBIE U3 OJHOIO U3 MaTepHalloB, UIMEIOLIUX BBICOKOE
3HaYeHHE OTHOLIEHHWS MPOYHOCTH K IJIOTHOCTH, yKazaHHbIX B IIOSICHUTEJIBHOM
3AMEYAHUMU k HacTosmeMy pa3nemy.

d) [eperopoxu:

KommonenTsl B ¢dopMme aucka muamerpom oT 75 mm 10 400 MM (ot 3 mo 16 mroiimoB),
CHEIHMAaTbHO MPeHA3HAYCHHBIC WM MOATOTOBJICHHBIC Ui YCTAHOBKU BHYTPU POTOPHOM
TpyObl TIeHTpUYTH C [EIBI0 HM30JUPOBATH BBITYCKHYIO KaMepy OT TIJIaBHOU
Pa3IeUTENLHOM KaMePhl M B HEKOTOPBIX CIIyYasx Ui YIydiieHus upKyisnuu raza UFg
BHYTPH TJIABHOW Pa3IeNUTEIBHON KaMepbl pOTOPHOI TpyObl M U3rOTOBIEHHBIE U3 OJHOTO
W3 MaTepuajioB, UMEIONINX BBICOKOE 3HAYCHUE OTHOIICHUS MPOYHOCTH K IUIOTHOCTH,
ykazanabix B [IOSICHUTEJIBHOM 3AMEYAHUWMU k HacTosieMy pa3nemy.

e) BepxHue/HnKHUE KPBIIIKH:

KommnonenTs! B popme amcka auamerpoM ot 75 mm (3 mroiima) o 400 mm (16 mroiimoB),
CIeUUaNbHO MpeIHAa3HAYEHHbIE MM MOATOTOBJICHHBIE TakUM 00pa3oM, 4TOOBI TOYHO
COOTBETCTBOBATh IMAMETPy KOHIIOB POTOPHOW TPYOBI M Onarojaps 3TOMY yAEp>KHBaTh
UF¢ BHYTpH ee. OTH KOMIIOHEHTHI HCIONB3YIOTCA IJISI TOTO, YTOOBI IOAJCPKUBATD,
yAEPXKHUBATh WM COIEpXaTh B cede Kak COCTaBHYIO 4YacThb OJJIEMEHTHl BEPXHETO
MOAIINITHAKA (BEPXHAA KpBIIKA) WM CIY)XATh B KadecTBE HECymled dYacTu
BPALIAIOLINXCSI 3JIEMEHTOB 3JEKTPOABMUIATENI W D3JIEMEHTOB HIKHErO MOAIIMITHUKA
(HMXKHAA KpBILIKA), ¥ U3TOTOBIIAIOTCS U3 OJHOIO M3 MAaTEepPHajoB, UMEIOLIMX BBICOKOE
3HaYeHHE OTHOLIEHWsS MPOYHOCTH K MJIOTHOCTH, yKazaHHbBIX B IIOSCHUTEJIBHOM
3AMEYAHUMU k Hacrosimiemy pazneny.

[NOACHUTEJIbBHOE 3AMEYAHUE

Jy1g Bpalaronuxcsi KOMIIOHEHTOB IIEHTPU(YT UCIIOIB3YOTCS CIASYIONINE MaTePHAIIBI:



5.1.2.

a)  MapTeHCHTHOCTApEIOIINE CTAIN, HMEIOIINE MAKCUMAITBHBIH MpeieNl MPOYHOCTH Ha
pactsmkenne 2,05 x 10° H/m? (300 000 pynT/kB. Aroiim) umm Goree;

b)  aTIOMHHHEBBIE CIUIaBBl, WMEIOIIME MAaKCHMAaJbHBIH IpeAen MPOYHOCTH Ha
pactsxenue 0,46 x 10° H/m? (67 000 dyHT/KB. moiim) win Gornee;

C) BOJIOKHHCTBIE (HHUTEMOMOOHBIE) MaTepHalbl, MPUTOMHBIE IS WCIOJB30BAHHS B
KOMIIO3UTHBIX CTPYKTypax M HUMEKOIIUE 3HAYCHUS YJCIbHOTO MOIYJS YIPYTrOoCTH
12,3x 10° M mmm Gonee M MakCHMAIBHOIO YAEIBHOIO Mpejena MPOYHOCTH Ha
pactsoxenne 0,3 x 10° M mn Goxee ("ymenbHBINA MOLYIb YIPYTrocTH'" - 3TO MOIYIIb
IOnra B H/Mz, JIETICHHBI Ha yJENIbHBIA BEC B H/M3; "MaKCHUMAaJIbHBIN yACTbHBIN
Mpejiesl MPOYHOCTH Ha PaCTsiKEHUE" - 3TO MaKCHMAaJIbHBIA Mpenesl MPOYHOCTH Ha
pacTsKeHHUE B H/M%, nenennsiii Ha VIEIbHEIN BeC B H/v.

CraTHyeckne KOMIIOHEHTDI

a) [ToammMmHEUKY ¢ MAarHUTHOM ITOABECKOM:

CrenmanbHO  NpeJHAa3HAYEHHbIE WM  MOJTOTOBJICHHBIE IOAIIMIHUKOBBIE  Y3JIBI,
COCTOSIIIUE W3 KOJBIIEBOIO MAarHWTa, IOJBEIICHHOTO B o00oiMe, cojepxariei
nemmdupyomyo cpexy. OO6oiima m3roraBiuBaeTcs W3 cToiikoro k UFg martepmana
(cm. ITIOACHUTEJIBHOE 3AMEYAHUE x pasmeny 5.2.). Maruut coeauHsercss ¢
MIOJIFOCHBIM HAKOHEYHWKOM WM BTOPBHIM MAarHWTOM, YCTaHOBJICHHBIM Ha BepXHEH
KpBIIIKE, OMUCaHHON B pasnene 5.1.1.e). MarHuT MoxeT uUMeTh (GOpMy Koiblia C
COOTHOILICHHEM MEXAY BHEIIHUM U BHYTPEHHUM JHAMETPAaMHU, MCHBIIUM WU
paBHbIM 1,6:1. Marsutr MoOXeT HuMeTh (GopMy, OOCCIICUNBAIOIIYI0 HAYAIBHYIO
nponuriaemoctb 0,15 T'u/m (120 000 equauny CI'C) wnu Gonee, WM OCTaTOYHYIO
HaMarHW4eHHOCTh 98,5% wmm Oosee, WM MpOW3BeNeHUE MHIYKIIMH HAa MaKCHMAIbHYIO
HanpsDkeHHOCTh monst Gomee 80 k/x/M” (10'Tc.D).  Kpome OOBIYHBIX CBOWCTB
MaTepuana, HeOOXOIUMBIM TPEIBAPUTEIBHBIM YCIIOBUEM SBISETCS OTpaHHYCHHE OYCHBb
ManeiMu gorryckamu (Mernee 0,1 mm mwm 0,004 mrofiMa), OTKIIOHEHWS MarHUTHBIX OCed OT
reOMEeTPUYECKHX Ocell MK obecrieyeHne 0co00i TOMOT€HHOCTH MaTepHalia MarHuTa.

b) IHopmmmankw/ nemndepsr:

CrneunansHO MpelHa3HAuYCHHbIE WM MOATOTOBICHHBIC MOIIMITHUKY, COICPXKAILIUE Y3el
OCH/YIUTOTHUTEIFHOES KOJIBIIO, CMOHTHPOBAHHBIH Ha nmemridepe. Ocp  00OBIYHO
MIPEJICTABISICT COOO0I Bal U3 3aKAJICHHOW CTaJIH C OJIHUM KOHIIOM B (hopMme monychepsl, u
CO CpEICTBaMHM TOJICOCIMHEHUS K HIDKHEH KpBIIKe, OmUcaHHOW B pasmene S5.1.1.¢), Ha
npyrom. Bani, omHako, MOXeT OBITh COCIUHEH C THAPOJAMHAMHYCCKHUM ITOIIIAITHUKOM.
Konbio wumeer ¢opmy TabimeTku ¢ nonaychepuueckuM yriayOleHueM Ha OJHOU
TTOBEPXHOCTH. DTH KOMITOHEHTHI YaCTO MTOCTABIISIFOTCS OTIACIBHO OT meMIidepa.

c) MonekynsipHble HACOCHI:

CrieruajibHO TPeHA3HAYCHHBIC WM MOATOTOBJICHHBIC HJIUHAPHI ¢ BHITOUCHHBIMU HIIH
BBIIABJICHHBIMU BHYTPH CIIHPAJGHBIMA KaHABKAMH W C BBICBEPJICHHBIMU BHYTpPU
OTBEpPCTHAMU. THMOBBIMH pa3MepaMu SIBISIFOTCS CIEMYIOIINe: BHYTPEHHUH TUaMETp OT
75 MM (3 mroitma) mo 400 mm (16 mrokimoB), Tommmua cteHku 10 mm (0,4 mroiima) wiu
Oornee, ¢ JUIMHOW, paBHOM aWaMeTpy wiH Oombine.  KaHaBku OOBIYHO HUMEIOT
MIPSIMOYTOJILHOE TIOTIepedHoe ceuenne u rimyouny 2 mm (0,08 mroiima) mmm Ooiree.

d) CraTopsl ABUTATENEH:

CrienmanbHO TpeHa3HAYeHHBIC WM TOATOTOBJICHHBIE CTATOPHI KOJIBLEBOH (HOPMBI ISt
BBICOKOCKOPOCTHBIX MHOTO(]a3HBIX THCTEPE3NUCHBIX (v PEaKTHUBHBIX )
JIEKTPOABUTATENICH TIEPEeMEHHOTO TOKa IJII CHHXPOHHOH pa0OoTHI B YCIOBHAX BaKyyMa B
nuama3zone 4vactoT 600-2000 I'm u B nmamazone momHocted 50-1000 BA.  CraTtopsl
COCTOAT W3 MHOTO(a3HBIX 0OMOTOK HAa MHOTOCIIOHHOM JKEJIE3HOM CEPIACYHHUKE C HU3KUMU
MOTEPSIMH, COCTOSAIIEM M3 TOHKHX IIACTHH, 00bI9HO TommuHOM 2,0 MM (0,08 aroitma) mim
MEHEe.



5.2.

5.2.1.

e) Kopnyca/mpueMHuKy neHTprdyru

KommoHneHnTsl, ciennanbHO NpeJHAa3HAYEHHBIE WM MOATOTOBJIEHHBIC IJIS1 pa3MELICHUs B
HHAX COOpPKH POTOpHOHN TpyOBlI Ta3zoBoi meHTpudyru. Kopmyc coCTOMT W3 KECTKOTO
OWIMHpPaA ¢ TommuHoN creHku a0 30 MM (1,2 aroiimMa) ¢ mpenu3noHHO 00pabOTaHHBIMU
KOHI[AMH I YCTaHOBKM TOIIIAITHUKOB M C OJHUM WM HECKONBKUMH (DIaHmaMu AJist
MoHTaxa. OOpaOOTaHHBIC KOHIIBI TApaUICNbHBI APYr IPYry W TEPICHIUKYJISPHBI
MpoJIoIbHOM ocu nuauHApa B npedenax 0,05 rpamyca niau MeHee. Kopiyc MOXeT Takxke
MIPENICTABIATH CO00I KOHCTPYKIIHIO SYEHCTOTO THIIA [T Pa3MEIIeHHs] B HEM HECKOJIBKIX
potopHbIx TpyO. Kopityca M3roraBnuBaroTcs U3 MaTepuanoB, KopposuecToiikux k UFg,
WJIY 3aLIUILAI0TCS MOKPBITUEM U3 TAKUX MAaTEpPUAJIOB.

f) JloBymiku:

CrnenuanbHO TIpeiHa3HAUYCHHbBIE WM HOATOTOBJIEHHBIE TPYOKH BHYTPEHHUM IHAaMETPOM
1o 12 mm (0,5 mroiima) it m3Bnedenns raza UFq u3 poTopHO# TpyOBI 10 METOAY TPYOKH
[Tuto (T.e. ¢ OTBEepCcTHEM, HaNpaBICHHBIM Ha KPYTOBOW IMOTOK Ta3a B POTOPHOI TpyOe, K
MIpUMepPY, TMOCPEICTBOM HM3THOa KOHIIA PagHalIbHO PACIIONIOKEHHOW TPYyOKH), KOTOpHIE
MOKHO IPUKPENUThH K LEHTPalIbHOI cUCTeMe U3BJIeUeHHd raza. TpyOKU H3rOTOBJIEHBI U3
MaTepuaioB, kopposuecToiikux K UFg, wnmm 3amumaroTcs HOKPBITHEM M3 TaKHX
MaTepUaos.

CnenuajabHO MpeAHA3HAYEHHbIE WM MOATOTOBJIEHHBIE BCIOMOraTe/JbHbIe CUCTEMBI,
o0opyaoBaHMe U KOMIIOHEHTBHI /Jf MCIOJb30BAHUS HA Tra30UeHTPUPYKHOM
YCTaHOBKe 110 000raleHHI0

BBOJHOE 3AMEUYAHIE

BcnomorarenbHble  CHCTEMbI, O00OpPYJOBaHME W KOMIIOHCHTBI Ta30ICHTPU(YIKHON
YCTaHOBKM TIO OOOTAICHUIO TMPENCTABIAIOT COOOM CHCTEMBI yCTaHOBKH, HEOOXOIUMBIE
s onaun UFg B ieHTprdyTH, A CBA3M OTACNBHBIX HEHTPUYT MEKIY c000il C IeIhio
00pa30BaHUs KacKaJoB (MM CTyIEHEH), 4TOOBI TOCTHYhL 0O0Jiee BEICOKOTO OOOTaIleHus U
mBieub "mpoaykt" u "xBocTel" UF¢ w3 meHtpudyr, a Takxke 0O0OpyIOBaHHE,
HE00XOAUMOE JIJIs IPUBEICHUS B NICHCTBHE LEHTPU(YT WIX JJIs YIIPABJICHUS YCTAaHOBKOM.

O6bruyno UFg ncnapsiercst U3 TBEpABIX BELIECTB, TOMEIICHHBIX BHYTPHU IMOJOTPEBAaCMbIX
aBTOKJIaBOB, W ToJaerca B Ta3o00pa3HoW ¢opme K HeHTpudyram dUepe3 CHCTEMY
KOJIJIGKTOPHBIX TpyOompoBoaoB kackana. "[Ipomykt" n "xBoctel" UFg, moctynatomue u3
meHTpudyr B BHIAE Ta3000pa3HBIX IOTOKOB, TAaKXXe MPOXOMAT dYepe3 CHCTEMY
KOJUIEKTOPHBIX TPyOOMPOBOAOB Kackaja K XOJOIHBIM JIOBYIIKaM (paboTaromuMm Mpu
temneparype okoso 203 K (-70°C)), rie oHH KOHICHCHPYIOTCS M 3aTE€M IOMEIIAIOTCS B
COOTBETCTBYIOIINE KOHTEHHEpPHl IS TPAHCIOPTUPOBKM WM XpaHeHHWs. Tak Kak
yCTaHOBKa MO OOOralleHHI0O COCTOMT M3 MHOTUX ThICAY LEHTPUPYT, COOpaHHBIX B
KacKafbl, CO3Jal0TCd MHOTOKHJIOMETPOBBIE KOJIJIEKTOPHBIE TPYOONPOBOIBI KacCKaloOB C
ThICAYaMH CBapHBIX LIBOB, IPHUYEM CXEMa OCHOBHOM YacTH MX COEAMHEHHI MHOTOKpPaTHO
MIOBTOPSIETCS. ObopynoBanue, KOMIIOHEHTBI M  CHCTEMBl  TPyOONpOBOIOB
M3TOTaBIMBAIOTCS C COOIIOJIEHNEM BBICOKHX TPEOOBAaHMH K BaKyyM-IDIOTHOCTH M YHCTOTE
00paboTKH.

CucreMbl nogayu/cucreMbl 0TBOAA ''mpoaykra' u "'xBocToB"

CHCL[I/IS.J'H)HO NpeAHA3HAYCHHBIC HJIM TMOATOTOBJICHHBIC TCEXHOJIOTUYCCKUE CUCTCMBI,
BKIIOYAaOIIUEC:

NUTAIONIME aBTOKJIABHI (MJIM CTaHLUK), UcTioNb3yeMble 1uis nofgaun UFg B kackaabl
ueatpudyr npu nasnesnu 10 100 klla (15 ynT/KB. O10iiM) 1 ipu ckopoctH 1 Kr/4
niu 0oJee;



5.2.2.

5.2.3.

5.2.4.

JecyOmMMaTopsl (MM XOJIOIHBIC JIOBYIIKH), HCIONb3yeMble 1t BbiBeaeHus: UFg
u3 KackanoB npu gasnenuu Ao 3 klla (0,5 ¢pynT/kB.mrotim).  [ecyOmumaTopbl
croco6HbI oxnaxaarses 10 203 K (-70°C) u narpesarses 1o 343 K (70°C);

cTaHuuu "mponaykTta' M "xBocToB", Mcmonb3yeMele i mnepemenieHus UFg B
KOHTEUHEPBI.

Ota ycraHOBKa, O0OOpYyJOBaHME M TPYOONPOBOABI MOJHOCTBIO HM3TOTABIMBAIOTCS U3
croiikux k UFs MarepuasioB WM  3alIMIIAIOTCS  MOKPBITUEM W3 HHUX
(cm. [TOACHUTEJIBHOE 3AMEYAHUE & manHOoMy pa3zeiny) ¢ COOIOJEHIEM BBICOKHX
TpeOOBaHMH K BaKyyM-IUIOTHOCTH U YUCTOTE OOPabOTKH.

MamnHHbIE CHCTEMBI KOJJIEKTOPHBIX TPYOONPOBO/10B

CrnenuanbHO mNpenHa3sHAYCHHBIE WM IOJATOTOBJIEHHBIE CHCTEMBI TPYOONpPOBOAOB M
koyiekTopoB i yaepxkanusi UFg BHyTpM LEHTpU]YXKHBIX KackaloB. OJTa CeTb
TpyOOIPOBOIOB OOBIYHO TpPEACTaBISIET cOO0i cucteMy C "TPOHWHBIM'" KOJIJIEKTOPOM, U
Kaxzaas HeHTpudyra coequHEHa C KaXIbIM U3 KoilekTopoB. CrnemoBaTenbHO, cxema
OCHOBHOW 4YacTH WX COEIUWHEHHS MHOTOKpaTHO ToBTOpsAercs. OHa TOJHOCTHIO
n3rotaBnuBaerca u3 croiikux Kk UFs wmartepuanoB (cMm. IIOSCHUTEJIBHOE
3AMEYAHMUE x HacTosmeMy pa3aeiry) ¢ COOIoIeHHEM BEICOKHX TPeOOBaHUN K BaKyyM-
IUIOTHOCTH U YMCTOTE 00pPabOTKH.

Macc-cnekTpoMeTpbl/ucTOYHUKU HOHOB A5 UF

CHCHI/IZUH)HO npe€aAHa3SHAYCHHBIC HUJIW MOATOTOBJICHHBIC MArHUTHBIC WJIM KBAaAPYIIOJIbHBIC
Macc-CMEeKTPOMETPHI, CIIOCOOHBIC MPOU3BOANUTH MPAMON O0TOOP MPOO MoAaBaeMOil Macchl,
"mpomykra" wim "XBOCTOB" m3 ra3oBbIX MOTOKOB UFg m o0iamaromme MmoTHBIM HabopoM
CIICYIOIIUX XapaKTEPUCTHUK:

1. yAenbHas pa3pemaronias cnocoOHOCTh 1Mo Macce cBbite 320;

2. CoACpKAT HMCTOYHUKHU HOHOB, H3IOTOBJICHHBIE M3 HUXpOMa WM MOHCIA WIN
3alMUIICHHBIC ITOKPBITUCM U3 HUX, WJIM HUKCINPOBAHHBLIC,

coJiepKaT HOHU3AIMOHHBIE HCTOYHUKN ¢ O0MOapInpOBKOM SJIEKTPOHAMH;

4. CoJIepKaT KOJUIEKTOPHYIO CUCTEMY, IPUTOAHYIO AJI H30TOIMHOIO aHAIN3a.
IIpeoGpa3oBaTenu 4acTOTHI

[IpeoOpa3zoBarenn YacToThl (TakKe M3BECTHBIE KaK KOHBEPTOPHI MM HMHBEPTOPHI),
CIELUANbHO MpPEAHA3HAUYEHHbE WM IOArOTOBIEHHBIE JUIS IUTAHUS CTaTOPOB
JBUTaTe]el, OIpeleNeHHbIX B ToAmyHKTe 5.1.2.d), WIM YacTH, KOMIIOHEHTHI H
noacOOpKM Takux mpeoOpazoBarenell 4acToThl, oOJajgarolIye IOJHBIM HabopoMm
CJIEAYIOIIUX XapaKTEPUCTHK:

1. MHoOroga3Hblii Bexo[ B Auanazone ot 600 o 2000 [o;

2 BBICOKasl CTaOMIIBHOCTH (cO cTabmim3anuel yactotsl yqrre 0,1%);
3. HU3KHUE HeNMHEHHbIC HCKakeHus (MeHee 2%);

4 k03¢ unrenT nonesHoro aeiictus cpbiie 80%.

[NOACHUTEJIbBHOE 3AMEYAHUE

[lepeuncnenHoe BeIIIe 000pYyAOBaHME BCTYIMA€T B HEMOCPEACTBEHHBIH KOHTAaKT C
TexHojorndeckuM razom UFg mim HemocpeacTBEeHHO ympaBisieT paboToil HeHTpudyr u
IIPOXO’KACHUEM I'a3a OT HEHTPU(YTH K HeHTpudyre U U3 Kackaga B KacKas.
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5.3.

5.3.1.

5.3.2.

5.3.3.

Kopposuecroiikue k UFq Marepuanbl BKJIIOYAIOT HEPIKABEIOLLYIO CTajlb, AJIOMUHHM,
AFOMHUHUEBBIC CIUTaBbI, HUKEIh WK CIUIaBbl, copepkamtine 60% u 6oyee HUKEIS.

CnenuajabHO NpeaAHasHA4Y€HHbIC UJIM TMMOATOTOBJ/ICHHbIE CGOPKH H KOMIIOHCHTBI J1JIfA
HUCIOJIB30BaHUSA IIPHA rasonndu])ysnonHOM odorameHnu

BBOJIHOE 3AMEUYAHUE

[pu razomud¢y3moHHOM  MeTOAe  pas3lesieHHs  H30TONOB  ypaHa  OCHOBHOM
TEXHOJIOTHICCKON COOpPKOH SBISACTCS CICNHUAIbHBIA TOPUCTHIA Ta30auddy3noHHBIH
Oapbep, TETUIOOOMEHHWK IS OXJAXICHHS Ta3a (KOTOPBIH HarpeBaeTcs B IIPOIECCE
CKaTus), YIUIOTHHTENBHBIE KJAaaHbl M  PETYJIHPYIOINUWE KJIAamaHbl, a TakKke
TPyOOIIPOBOIBI. Ilockoapky B ra3zonndy3nOHHON TEXHOJOTHM WCHOIB3yeTCs
mectudropucteiii ypan (UFg), Bce oOopynoBanue, TpyOONpoBOIB M TOBEPXHOCTU
M3MEPHUTENBHBIX TPUOOPOB (KOTOpHIE BCTYMAaIOT B KOHTAKT C Ta3oM) JIOJDKHBI
M3TOTaBIMBAThCS W3 MaTEpPHANIOB, COXPAHAIONIMX CTaOMIBHOCTH THpu KoHTakTe ¢ UFg.
lazopnddysronHas ycTaHOBKa COCTOMT M3 psiia TAKMX COOPOK, TaK YTO UX KOJIUYECTBO
MOJKET OBITh B&XKHBIM TIOKa3aTeJeM KOHEYHOTO MpeTHAa3HAYCHNS.

I'azoaudgdy3nonnnie 6apbepbl

a)  CpoeunaspHO NpeAHA3HAYEHHbIE WM IOArOTOBJICHHbIE TOHKHE, IIOPUCTHIE
¢ubTpel ¢ pasmepom mop 100-1000 A (aurcrpem), Tommuuoi 5 mm (0,2 moiima) wiu
MeHbIlle, a nand TpyOuateix ¢GopMm mgumametpom 25 mMm (1 groiiM) WM  MEHBIIE,
W3TOTOBJICHHBIE W3 METAJUIMYECKUX, IMOJUMEPHBIX WIH KEepaMHYCCKHX MAaTepHaloB,
koppo3uectorkux Kk UFq, u

b)  cmenwanbHO MOATOTOBIICHHBIE COEMWHEHHS WM TOPOIMIKH I HM3TOTOBJICHHS
Takux QUIbTPOB. Takue COCTUHEHHS U TOPOIIKK BKIIOYAKOT HUKEIh WM CIUIABHI,
conepxkammue 60% wmu Gosee HUKeINs, OKCUI amoMuHUS win croiikue kK UFq momHocThIO
(hropupoBaHHBIE YTIIEBOAOPOAHBIE IMONMUMEPHI C YUCTOTOH 99,9% mmm Goinee, pazmMepom
yactull MeHee 10 MKM M BBICOKOW OJHOPOAHOCTHIO YACTHUI[ MO KPYIHOCTH, KOTOPHIE
CIIEITHATHHO TTOATOTOBIICHBI JISI H3TOTOBJICHUS Ta30Au(Gy3nOHHBIX 6aphEPOB.

Kameps! nugdysopos

CrenuanabHO TIpeHAa3HAYCHHBIE M IOATOTOBICHHBIC T'€PMETHYHBIC IHIMHAPUYECKHE
cocynsl nuamerpom Oosiee 300 mm (12 mroiimMoB) u anmmHo# 601ee 900 MM (35 mr0iiMOB),
WIN TIPSIMOYTOJBHBIE COCYIbl CPaBHHMBIX Pa3MepOB, MMEIOLINE OIUH BIYCKHOH M JBa
BBIITYCKHBIX TaTpyOKa, AMaMeTp KaKJoro M3 KOTOpeix Oomee 50 mm (2 mroiima), miist
MOMEIIEHUST B HUX Ta301u(y3MOHHBIX OapbepoB, M3rOTOBICHHbIE M3 cTOWKHX K UFg
MaTepuasoB WM 3aIIUIICHHbIC TOKPHITHEM U3 HUX, U MIPeHa3HaYEeHHbIC I YCTAHOBKU B
TOPU30HTAIBHOM WIIM BEPTHKAIBLHOM MOJIOKECHUH.

KoMnpeccopbl 1 ra3oqyBKu

CHeHI/IaHBHO npeﬂHa3HaquHHe NI IIOATOTOBJIICHHBIC OCEBBIC, HeHTpO6e)KHI>Ie NN
00BEMHBIE KOMIIPECCOPHI, WM Ta30lyBKU C MPOU3BOIUTEIHHOCTHIO Ha Bcoce 1 M>/MUH
mwm Oomee UFgs W ¢ [gaBlleHWeM Ha BBIXOLE [JO HECKOIBKHMX coTeH Kklla
(100 dynT/KB. AFOIIM), MpeaHA3HAYCHHBIC JAJISI TOJITOBPEMEHHOW ASKCIUTyaTallid B Cpeje
UFs ¢ amexTpoaBurartelieM COOTBETCTBYIOIIEH MOIMHOCTH MM 0Oe3 Hero, a Takke
OTJENIbHBIE COOPKH TaKMX KOMIIPECCOPOB M Ta30[yBOK. OJTH KOMIIPECCOPHI U Ta30yBKH
UMEIOT Tepenaa naBieHus or 2:1 go 6:1 u m3roraBmuBaroTcs u3 croiikux k UFg
MaTepHAIOB I MOKPHIBAIOTCS UMHU.
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5.3.4.

5.3.5.

54.

5.4.1.

YJjoTHeHHsI BPAIIAIOIINXCS BAJIOB

CrenuanpHO TpeJHA3HAUYEHHBIE WM IOATOTOBJICHHBIE BAaKyyMHbIE YIUIOTHEHUS,
YCTAQHOBJIEHHBIE Ha CTOPOHE IIOAAa4M M Ha CTOPOHE BbIXOJAa I YIUIOTHEHHS Baja,
COCAMHSIOIIEr0 pPOTOP KOMIPECccopa MM Ta30dyBKH C MPHBOAHBIM JBUTATENIEM, C TEM
4yT0OBl 00ECIIEUNTh HaJEKHYI0 TepPMETHU3ALUI0, IPEJOTBPAILAIONIYI0 HATEKaHHE BO3IyXa
BO BHYTPEHHIOIO KaMepy KOMIIPeccopa WIH ra3onyBKH, koropas HanojiHeHa UFq. Takue
YIUIOTHEHUS! OOBIYHO MPOEKTHUPYIOTCS Ha CKOPOCTb HATeKaHusi Oy(epHoro rasa MeHee
1000 cm’/muH (60 mroiim’/MuH).

Teny1oooMennuku 1 oxJaaxkaenust UFg

CrnienManbHO MpeJHa3HaYeHHBIE WU TIOATOTOBICHHBIC TEIIO0OOMEHHHUKH, U3TOTOBJICHHBIC
n3 croiiknx Kk UFs mMaTepuanoB nnnM MOKPBITHIE MMU (32 UCKIIIOYEHHEM HeprKaBerolen
CTajJM), WIX MEAbI0, WIH JIFOOBIM COYETAaHHEM STHX METAJNIOB M PACCUUTAHHBIC HAa
CKOpOCTh  W3MEHEHHsS  JaBICHHUS,  oOmpeensiomiero  yreuky, MeHee 10Ila
(0,0015 ¢ynT/KB. ArOiiM) B yac npu nepenane aapneHus 100 klla (15 ¢hyHT/KB. qroiim).

CrnenuajbHO MpeaHa3HAYeHHbIEe WM MOATOTOBJIEHHbIE BCIIOMOraTeJbHbIE CHCTEMBI,
0o0opy10BaHHEe M KOMIOHEHTHI /JIsl HCHOJb30BaHUsI 0pu razoaud@y3uoHHom
o0orameHun

BBOJHOE 3AMEUYAHUE

BcnomorarenbHble cucteMbl, 000pyIOBaHHE M KOMIIOHEHTBI ISl ra30Au(Qy3uOHHBIX
YCTAHOBOK IO OOOTAIICHHIO MPECTaBISIOT COOOH CHCTEMBI YCTaHOBKH, HEOOXOIMMBIC
st nogaun UFg B razomuddy3nonHyto cOOpKy, Ul CBS3M OTIEIBHBIX COOPOK MEXKITy
coboit m oOpazoBaHWs KacKamoB (WJIM CTYIEHEH) C IENbI0 TOCTEIIEHHOTO JOCTHKEHUS
Oomee BBICOKOTO oO0orameHuss u wu3BiledeHus 'npoxaykra" u  "xBoctoB" UFs wu3
1 GY3MOHHBIX  KacKaJoB. BBumy  BBICOKOMHEPIIMOHHBIX  XapaKTEPHCTHK
MG y3HOHHBIX KacKaZoB JI000e TpephiBaHUE HX pPabOTHI, OCOOEHHO WX OCTaHOBKA,
OPUBOAAT K Cephe3HBIM mocieacTBusaM.  CremoBatenbHO, Ha Ta3zoauddy3HOHHOM
YCTaHOBKE Ba)KHOE 3HAUCHHE MMEIOT CTPOTOe M IIOCTOSHHOE ITOJIepXKAaHHE BaKyyMma BO
BC€X TEXHOJIOIMYECCKHUX CHCTEMAX, aBTOMATHYCCKas 3aluTa OT aBapI/Ifl U TOYHOC
aBTOMATHYECKOE DPEeryJIMpOBaHME IOTOKa ra3a. Bce 3TO MpHBOIUT K HEOOXOJUMOCTH
OCHAIIEHHWS YCTAHOBKM OOJNBIIMM KOJNMYECTBOM CHEIHAIBHBIX H3MEPHUTEIbHBIX,
PETYIUPYIOLUIMX U YIPABISIONIAX CHCTEM.

O6pryH0 UF( mcmapsieTcss M3 MUIMHIPOB, IIOMEIIEHHBIX BHYTPY aBTOKJIABOB, M ITOIAETCS
B ra3oo0Opa3Hoii QopMe K BXOOHBIM TOYKAM YEpe3 CUCTEMY KOJUIEKTOPHBIX
TpyOompoBonoB kackana. "llpomykt" m "xBoctel" UF4, moctynarommue W3 BBIXOJHBIX
TOYEeK B BHUJAE Ta3000pa3HBIX IOTOKOB, MPOXOIAT dYepe3 CHUCTEMY KOJUIEKTOPHBIX
TpyOONpOBOIOB Kackaia MO0 K XOJOAHBIM JIOBYIIKaM, JIMOO K KOMIIPECCOPHBIM
CTaHIMAM, The Tra3o00pasaplii moTok UFs Ckmkaercs W 3aTeM IIOMEIIAETCS B
COOTBETCTBYIOIIME KOHTEHHEpHl U1 TPAaHCIOPTHUPOBKM WIM XpaHeHHs. [lockonbky
razonu¢dy3uoHHas yCTaHOBKAa MO OO0OTameHHI0 uMeeT OOINbIIoe  KOJIHYECTBO
razoaudGy3noHHBIX COOPOK, COOpPAHHBIX B KacKalbl, CO3MAIOTCSI MHOTOKHJIOMETPOBBIC
KOJUIEKTOpHBIE TPyOONpPOBOJBl KAacKaJOB C THICSYAMH CBApHBIX IIBOB, MPUYEM CXeMma
OCHOBHOM YacTM HX COEAMHEHWHA MHOTOKPAaTHO TOBTOPSAETCH. O6opynoBanue,
KOMIIOHEHTBl M CHCTEMBI TpyOONpOBOAOB M3TOTABIMBAIOTCS C COOJIOACHHEM BBICOKHX
TpeOOBaHUI K BaKyyM-IUIOTHOCTH U YHCTOTE 00PaOOTKH.

Cucrtembl nogaumn/cucTeMbl 0TBoAA ""mpoaykra' u "xBocToB"

CrienualibHO  TPEIHA3HAYCHHBIC WU TIOJTOTOBJICHHBIC TEXHOJIOIMYECKUE CHCTEMBI,
criocoOnbIe paboTaTs npu gasiernn 300 I[1a (45 GyHT/KB. AI0M) WM MeHee, BKITIOYas:
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5.4.2.

5.4.3.

5.44.

5.4.5.

NUTAIONIME aBTOKJIABHI (WJIM CHCTEMBI), HUcmonb3yemble s mnomaun UFg B
razoaudy3uoHHbIE KaCKaIbl;

JecyOnmMaTopsl (MITH XOJIOIHBIE JIOBYIIIKH), MCTIONb3yeMble ais BeiBeneHus: UFg
u3 ra301upPy3MOHHBIX KacKaoB;

craanuu cxmxenns, rae UFg B razoobpasHoii hopme M3 Kackaga CKHUMAeTcs U
OXJIaXKAAETCS /10 J)KUIKOTO COCTOSHHUS,

ctaHUuU "mponaykra" wiaM "XBocTOB", ucmosb3yemble ais nepeMenieHuss UFq B
KOHTEUHEPBI.

CucreMbl KOJUIEKTOPHBIX TPYOONIPOBOAOB

CHGHI/I&HBHO MMpeAHA3HAYCHHBIC WM TMOATOTOBJICHHBIC CHCTEMBL TPY6OHpOBOI[0B u
CUCTEMBI KojuiekTopoB st yaepxanus UFs BHyTpu razonndy3noHHBIX KacKaloB. JTa
CETh TPyOOIIPOBOJOB OOBITHO TPEACTABIIET CO00H crcTeMy ¢ "MBOWHBIM" KOJUIEKTOPOM,
IJIe KaX1as sYeiika COeIMHEHA C KaXIbIM U3 KOJIEKTOPOB.

BakyyMHbIe cCHCTEMBI

a) CrenupanpHo IpeJHa3HAYE€HHbIE WM MOJATOTOBJICHHBIE KPYMHBIE BaKyyMHBIE

MarucTpajii, BaKyyMHbIE KOJUIEKTOPHl M BaKyyMHBIE HAcOCHI HPOU3BOJUTEIHHOCTHIO
3 3

5 m”/muH (175 ¢yt /Mun) mim 6onee.

b) Bakyymuble Hacochl, ClielMaIbHO MpeJHA3HAYEHHBbIE A1 paboThl B coAepKauleit
UFs atmocdepe u W3rOTOBICHHBIE M3 AJTIOMHHHSA, HUKEJS WIH CIIABOB, COJAEPKAIINX
0onee 60% HHKENS WIN MOKPBITHIE UMH. DTH HACOCHI MOTYT OBITh MM POTAIMOHHBIMU,
WM TIOPITHEBBIMH, MOTYT UMETh BBITECHSIOIINE W (PTOPUCTOYTIEPOIHBIC YIUIOTHEHUS, a
TaK)Xe B HUX MOTYT MPUCYTCTBOBATH CIEITHAIBHBIC Pab0UHe KUIKOCTH.

CrnenmaJjibHbIe CTONOPHBIE U PeryJIMpyIolHe KIanaHbl

CriernanibHO TIpeHa3HAYEHHBIE WM TIOJTOTOBJICHHBIE PYyYHBIE WM aBTOMATHYECKHE
CTONIOPHBIC ¥ PETYJIHPYIOUINE KJIANaHbl CHIILYOHHOTO THIIA, U3TOTOBJICHHBIE U3 CTOMKHX
k UF¢ matepuanos, auametpom ot 40 mo 1500 mm (1,5 mo 59 mroiiMoB) Ij1sl YCTaHOBKH B
OCHOBHBIX M BCIIOMOTAaTEJbHBIX CHCTEMax ra30qu(@y3uOHHBIX YCTaHOBOK TIO
o0oraieHuro.

Macc-cneKTpoMeTpbl/UCTOYHUKH HOHOB 1151 UF

CrenumanpHo NMpeaHa3HadYeHHbIE WU MOATOTOBICHHBIE MAarHUTHBIE WM KBaJAPYIOJIbHBIC
Macc-CIIEKTPOMETPHI, CIIOCOOHBIE TIPOU3BOINUTE IPAMOI 0TOOP MPoO MMoIaBaeMoi MacCHhl,
"mponykra" mnn "XBocTOB" M3 ra3oBbiX MoTokoB UFe 1 o0nagaroniye noiaHsM HabopoM
CIICAYIOIINX XaPAKTEPUCTHK:

1. yJeNbHas pa3peniaronias CliocOOHOCTh 110 Macce cBbimie 320;

2. COACPIKAT HMCTOYHUKU HOHOB, HU3IOTOBJICHHBIC H3 HUXpOMa HWJINW MOHCIA WIN
3aIMUIICHHBIC ITOKPBITUEM M3 HUX, NJIM HUKCIIMPOBAHHBIC,

3. COACPIKAT NOHU3AIIMOHHBIC HCTOYHUKH C 60M6apHHp0BKOﬁ QJICKTPOHAMMH,

4. coJiepKaT KOJUIEKTOPHYIO CHCTEMY, IPUTOAHYIO JJIsl H30TOITHOTO aHAJIN3a.
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5.5.

5.5.1.

5.5.2.

ITOACHUTEJIbBHOE 3AMEYAHUE

[lepeuncnenHoe Bbllle 00OPYAOBAaHHE BCTYNAaeT B HENOCPEACTBEHHBIH KOHTAKT C
texHonorndeckuMm razoM UFg, 00 HemocpencTBEHHO PEryirpyeT MOTOK B Ipeaeiax
Kackaza. Bce MOBepXHOCTH, KOTOpPBIE BCTYHAIOT B KOHTAKT C TEXHOJIOTHMYECKUM Ta30M,
LIEJIMKOM HU3TOTaBIUBarOTCA U3 cToMKHUX K UF¢ MaTepuanos win nokpeiBaOTC uMu. Jlis
meneil  pas3fenoB, OTHOCAIMUXCS K Tra3oaud)@y3HOHHBIM YCTPOWCTBAM, MAaTEpHAIBI,
koppo3uectorikue kK UFg, BKIIOYAIOT HEPKABEIOLIYIO CTajb, aTIOMUHHUM, aJIlOMUHHEBBIE
CIUTaBbI, OKCH/| ATFOMUHHUS, HAKEIb WIH CIUIaBhI, coaepikanire 60% wim Oosee HUKeNs, a
takke croiikue K UFg ToTHOCThIO TOPHPOBAaHHBIE YTIEBOJOPOTHBIE TIOJIHMEPHI.

CrenuajbHO NpeIHA3HAYEHHbIE WJIM MOATOTOBJICHHbIE CHCTEMbI, 000pyI0BaHHE
KOMIIOHEHThI  JUIS  HMCHOJIb30BAHUSI HAa  YCTAHOBKAX  a3POAMHAMHYECKOIO
odorameHus.

BBOJHOE 3AMEUYAHUE

B nporeccax a’ponnHamuueckoro oborameHust cMechk razoodpastoro UFg u jerkoro raza
(BoOpOI MM TeNnuit) CKUMAETCS U 3aTE€M INPOITyCKAETCsl Yepe3 pasIeNroie JIEMEHTHI,
B KOTOPBIX HM30TOIIHOE pa3leNIeHHE 3aBEepIIaeTCAd IOCPEACTBOM IOMY4YEHHS OOJbIINX
LEHTPOOEKHBIX CHJI [0 TEOMETPHH KPUBOJIMHEHHOW CTEHKH. Y CIEUIHO pa3paboTaHbl 1Ba
Ipolecca 3TOro TUIa: IPOLECC COIUIOBOIO Pa3feiCHUS U IPOLECC BUXPEBOH TPYOKH.
Jna obonx mporieccoB OCHOBHBIMH KOMIIOHEHTAMH KacKaja pa3feNieHUs] SABISIOTCS
LWIMHIPUYECKHE KOpIyca, B KOTOPBIX pa3MEIIEHbl CHEIUaIbHbIE pPa3AeIUTeIbHbIE
3JIEMEHTH! (COIUIa MM BHXpEBbIe TPYOKH), Ia30Bble KOMIIPECCOPH! M TEINIOOOMEHHUKU
Ul yOaJieHusi o0pa3yromerocss Ipu CxKaTuM Tera. I aspoJuHaMHUUECKHX YCTaHOBOK
TpeOyeTcs Lesbli P TAKUX KacKaJoB, TAK YTO UX KOJIMYECTBO MOXKET CIYKHTh Ba)KHBIM
yKazareJeM KOHEYHOI'O HCIOIb30BaHUA. [lOCKONBKY B a3pOAMHAMHUYECKOM IIpoIiecce
ucnonedyercsi  UFg, moBepxHocTH  Bcero  o0opynoBaHusi, TpyOONpPOBOAOB U
HN3MEPUTENBHBIX NPUOOPOB (KOTOpbIE BCTYNAIOT B KOHTAKT C TIa30M) JOJDKHBI
HU3rOTaBJIMBATHCS U3 MaTepUATIOB, COXPAHAIONIUX YCTOMUMBOCTD Npu KoHTakTe ¢ UFg.

[HOACHUTEJIbBHOE 3AMEYAHUE

[lepeuucnenHple B HACTOSIIEM pasjielie AJIEMEHThl BCTYHAIOT B HEMOCPEICTBEHHBIN
KOHTaKT ¢ TexHonornyeckuM razom UFg mibo HemocpelCcTBEHHO PEryIHPYIOT MOTOK B
mpeJienax Kackaia. Bce moBepXHOCTH, KOTOPBIC BCTYIAIOT B KOHTAKT C TEXHOJIOTHYSCKUM
ra3om, IEITUKOM H3roTaBIMBarOTCa u3 cToiikux k UFg marepuanoB WM 3alliUIICHBI
MOKPBITHEM M3 TaKMX MaTepuanoB. Jlius nenmelt paszmena, OTHOCSIIErOCSAd K 3JEMEHTaM
a’pOIMHAMHYECKOr0 oboraiieHus, kopposuecroiikue k UFs MaTepuabl BKIIOYAOT MEb,
HEP)KABEIOIIYI0 CTallb, AJIIOMHHUMN, allOMUHHEBBIC CIUIABbI, HHUKEIb WM CILIABBI,
comepkamue 60% wim Oomee Hukems, a Takke croiikue kK UFg momHOCTBIO
(ropupoBaHHBIE YIIIEBOJIOPOIHBIC TOIUMEDHI.

Pa3zneaurtenbHbie conia

CrnenuanabHO TpeJHA3HAUYCHHBIC WM IOJATOTOBJICHHBIC pa3/IeNIUTENbHBIE COIUIa U HX
cOoopku. PazmenurenpHBle COIUIA COCTOSAT W3 IMICIEBUIHBIX HW30THYTBHIX KaHAJIOB C
paanycoMm usruba menee 1 MM (00br9aO OT 0,1 mo 0,05 Mm), koppo3uectoiikux k UFs, u
HMEIOIIUX BHYTPEHHIO PEXYIIYI0 KPOMKY, KOTOpas pasjeiseT MPOTEeKAIONIMA uepes3
COILIO r'a3 Ha JIBe PpaKIHH.

Buxpesbie TpyOoKu

CrieruanibHO TIpeTHa3HAYEHHBIC WM TIOATOTOBJICHHBIE BUXPEBBIE TPYOKH U HX COOPKH.
BuxpeBsie TpyOK#M HMEIOT IIMHAPUIECKYIO WM KOHYCO00pa3Hyto (popMy, H3TOTOBIICHBI
n3 kopposuecroikux Kk UFg marepuanoB WM 3allMINEHbl IIOKPBITUEM U3 TaKHX
MaTepuaioB U UMeroT nuamerp oT 0,5 cM 10 4 ¢M Mpu OTHOLIEHUU JJIMHBI K JUAMETPY
20:1 unu MeHee, a TaK)Ke OJHO WK 0oJiee TAHTCHIIMATIBHOE BXOJHOE OTBepCcTHE. TpyOKH
MOTYT OBITH OCHALIEHBI OTBOJIAMH COILUIOBOI'O THIIA HA OJHOM WJIM Ha 000MX KOHLIAX.
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5.5.3.

5.5.4.

5.5.5.

5.5.6.

5.5.7.

INTOACHUTEJIbBHOE 3AMEYAHUE

[TuraTenbHBIA Ta3 MOCTYNAaeT B BUXPEBYIO TPYOKY IO KacaTeIbHOW C OJHOTO KOHIA WIIH
Yyepe3 3aKpyUHBAIOLINE JIOTMIATKH WK Yepe3 MHOTOYHCIICHHbBIE TaHICHIIUAbHBIE BXOIHbIC
OTBEPCTHS BJOJIb TPYOKH.

Komnpeccopsl 1 razoqyBku

CrenuanbHO IpeJHAa3HAYEHHBbIC MM IIOATOTOBJICHHBIE OCEBBIC, LEHTPU(YXKHBIE WIN
00bEeMHBIE KOMIIPECCOPHI HMJIM T'a30[yBKH, M3TOTOBIICHHbIE M3 KopposuecTtorkux K UFg
MaTepuaoB, WIH 3alUILEHHbIE MTOKPBITHEM n3 TaKHX MaTepHUaoBs,
IIPOM3BOANTEILHOCTRIO HAa BXome 2 M /MuH min Gomee cmecn UF u Hecymero rasa
(Bomopon uiu renuit).

TTOSJICHUTEJIbBHOE 3AMEYAHUE
Takue KOMITpecCcophl U Ta30[yBKH OOBIYHO UMEIOT Tiepena AaBieHus ot 1,2:1 o 6:1.
YIJ10THEHHsI BPAIIAIOIINXCST BAJIOB

CrenManbHO TpeJHa3HAYEHHBIE WM TOJTOTOBICHHBIC YIUIOTHEHUS! BPAIAOIIUXCS
BAJIOB, YCTaHOBJICHHBIE Ha CTOPOHE ITO/IaYH M Ha CTOPOHE BBIXOJAA JUIsl YIUIOTHEHHUS Baja,
COCJIMHSIOINIETO POTOP KOMIIPECccopa UM POTOP Ta30yBKH C MPUBOJHBIM JBHUIATENEM, C
TeM YTOOBl 0O0eCeuYnTh HANeKHYI0 TepPMETH3aLUIo, TNPEIOTBPALIAONIYI0 BBIXOJ
TEXHOJOIMYECKOTO Tra3a WM HaTeKaHWe BO3MyXa WM YIUIOTHSIOIIETO Ta3a BO
BHYTPEHHIOIO Kamepy KOMIIpeccopa WU Ta30llyBKH, KOTopas 3amoiHeHa cmechio UFg n
HECYUIEro rasa.

Ten1000MeHHNKH IJIsl OXJIAKIECHHA ra3a

CrienuanibHO TpeIHa3HAYSHHBIE MM MTOITOTOBJICHHBIE TETNIOOOMEHHUKH, U3TOTOBIICHHBIE
u3 kopposuectoiikux k UFg MarepuanoB WM 3allUII€HHbIE MOKPHITUEM U3 TaKUX
MaTepHUaJIOB.

Koxyxu pazaensiioniux 31eMeHTOB

ConeunanbHO TNpeAHa3HAYCHHbIE WM  [OATOTOBJIEHHBIE  KOXYXH  pa3feIarolInX
3JIEMEHTOB, U3rOTOBJIEHHBIE U3 KOoppo3uecTokux K UFs MaTepuaioB win 3alUIIEHHBIX
MOKPBITUEM U3 TaKUX MaTEpHalIOB, AJiA IMOMEIICHHS B HHUX BHUXPEBBIX TPYOOK WU
pa3ieIUTENbHbBIX COMEN.

[HOACHUTEJIBHOE 3AMEYAHUE

OTH KOXYyXH MOTYT TPEACTaBIATH COOOM HMIMHIPHYECKHE KaMephl AuaMeTpoMm Ooiee
300 MM u amuHOM Gosee 900 MM WK MPSAMOYTOJIBHBIE KaMEpPbl CPaBHUMBIX pa3MepoB U
MOTYT OBITh TpeJHa3HaueHBl JUISI YCTAHOBKH B TOPHU30OHTAIBHOM WIH BEPTUKATHHOM
IIOJIO>KEHUH.

CucreMbl moxayn/cucTeMsl 0TBOAA ''mpoaykra' u "xBocToB"

CneunansHO IpeIHA3HAUEHHBIE WIH MOATOTOBJICHHBIE TEXHOJIOTHYECKHE CHUCTEMBl WU
obopymoBaHue IJIsT OOOTATUTEIBHBIX YCTAHOBOK, M3TOTOBJICHHBIE U3 KOPPO3HECTONKUX K
UFs MaTepranoB win 3allUIIEHHBIX IOKPHITHEM U3 TAKUX MaTEPUAIOB, BKIFOYAOIIUE:

a) IMUTAOMMEC aBTOKJIaBbI, €YU HUJIM CUCTEMBI, MCIIOJIB3YEMBIC JId ITOoAa4uu UF6 I
nporecca 000TaleHus;

b)  gecyOnumatopbl (WMIH XOJOJHBIC JIOBYIIKH), HCIOJB3yeMbIC 1 BBIBEICHUS
Harperoro UF4 u3 mporiecca oboraimeHus s OCIeTyOIero nepeMencHus;
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5.5.8.

5.5.9.

5.5.10.

5.5.11.

5.5.12.

C) CTaHIIUM OTBCPKIACHHUA WM CXKUIKCHHUA, UCIIOJB3YEMBIC JId BBIBECICHUA UF6 ns3
mnmponecca 06OFaH.[eHI/I$I IMyTEM CXaTud U IepeBOaa UF6 B XXUAKYIO WU TBEPAYIO

dopmy;
d) cTaHuuu "mpoaykrta" miM "XBocToB", Mcmoabdyembsle sl nepemerneHuss UFq B
KOHTEUHEPBI.

CucreMbl KOJUIEKTOPHBIX TPYOONIPOBOA0B

CriernanibHO  TIpeIHAa3HAYCHHBIE WM TOATOTOBJICHHBIE CHCTEMBI  KOJUIEKTOPHBIX
TpyOOIIPpOBO/IOB, M3TOTOBJIEHHBIE U3 Koppo3uectoiikux k UFg wmarepmanoB wmu
3allMIIEHHBIE TIOKPBITUEM M3 Takux MaTepuanoB, id ynepxkanus UFs BHyTpH
AOPOAMHAMHYECKIX KacKaJoB. OJTa CETh TPyOOIPOBOIOB OOBIYHO MPEICTABISIET COOOM
cucTeMy ¢ "NMBOMHBIM" KOJIJIEKTOPOM, TA€ KaXAbli Kackal WINM Tpylna KackaloB
COEJIMHEHBI C KXKIBIM U3 KOJUIEKTOPOB.

BakyyMmHbIe cHCTeMbI H HACOCHI

a) CrneuuanbHO MpPEAHA3HAYCHHBIC WM IOATOTOBJICHHBIE BAaKyyMHBIE CHCTEMBI,
TIPOU3BOANTEIPHOCTHIO HA BXOAE 5 M°/MHH WM Gonee, COCTOSIINE W3 BAKyyMHBIX
MarucTpasei, BAKYyMHBIX KOJJICKTOPOB M BaKYyMHBIX HACOCOB, U TIPeHA3HAUYCHHBIC IS
pabotsl B conepxkamux UF4 ra3oBBIX cpenax.

b) BakyyMHbBIE Hacochl, ceUUadbHO NPEIHA3HAYEHHBIE WIM MOATOTOBJIEHHBIE IS
pabotsl B comepxkamux UFg Ta30BBIX cpeaax W M3TOTOBJICHHBIE U3 KOPPO3UECTOHKUX K
UF¢ maTepualioB Wiy 3alllMILEHHBIE TOKPBITUEM U3 TaKUX MaTepualoB. B 3TUX Hacocax
MOTYT WCIIOJNIB30BaThCS (DPTOPUCTO-YIIIEPOJHBIE YIUIOTHEHUS W CIelHaibHble paboune
JKUIKOCTH.

CHelII/IaJIbHLIe CTONMOPHBIC U PETYJIHUPYIOIIUE KIAallaHbI

CrnenmanbHble TPEAHA3HAYCHHBIC FIIM TMOATOTOBJICHHBIC PYYHBIC WM aBTOMATHYCCKUE
CTOTIOPHBIC U PETYJUPYIOIIHE KIAlaHbl CHJIb()OHHOTO THMA, W3TOTOBIICHHBIE W3
kopposuectoiiknx kK UFg MarepmanoB WM 3allMIICHHBIC ITOKPBITHEM M3 TaKHX
marepuasioB, aumamerpoM ot 40 mo 1500 MM ams  MOHTaka B OCHOBHBIX U
BCIIOMOTaTEIbHBIX CUCTEMAaX YCTAHOBOK a3pOIUHAMHYECKOTO 00OTaIlCHUSI.

Macc-cniekTpoMeTpbl/ucTOYHUKH HOHOB uIst UF

CrierualibHO TIpeIHa3HAUYCHHBIC WM IOJIOTOBJICHHBIC MAarHUTHBIC WM KBaJPYHOJIbHBIC
Macc-CIEeKTPOMETPHI, CITOCOOHBIC TIPOU3BOIUTE TPSMOI 0TOOp MPod ToIaBaeMON MacChl,
"mpoaykra" win "xBocToB" u3 razoBeix noTokoB UFg u oOnanaromiue nojgHsM HaOOpOM
CJIEYIOIIUX XapaKTEPUCTHUK:

1. yAeTbHas pa3pemaromnas cnocodHoCcTh Mo Macce cBoie 320;

2. COACPKAT HMCTOYHUKU HOHOB, HU3IOTOBJICHHBIC M3 HUXpOMA WJIHW MOHCIA WIN
3alMUIICHHBIC ITOKPBITUEM W3 HUX, UJIN HUKCIIMPOBAHHBIC,

coJiep>KaT MOHU3ALUOHHBIE HCTOYHUKHU ¢ O0MOApIMPOBKOH 3J€KTPOHAMU;

4. coJiepKaT KOJUIEKTOPHYIO CUCTEMY, IPUTOAHYIO JJIsl M30TOITHOTO aHaJN3a.
Cucremsl oTaesennss UFg oT Hecymero rasza

CrienuanbHO TIpeHAa3HAYCHHBIE WM MOATOTOBJICHHBIC TEXHOJOTHYECKHE CHCTEMBI IS
otrnenenus UFq oT HecyIero ra3a (Bogopoaa Wik Teius).
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5.6.

[NOACHUTEJIbBHOE 3AMEYAHUE

OTU CHCTEMBI npeaHa3Ha4YCHbl AJid COKpAlICHUA COACPIKaHUA UF6 B HECylIEM rasc a0
OlIHOfI YaCTH Ha MUJIJIMOH WJIM MEHEC U MOT'YT BKIIFOYUATh TaKO€ o6opy1103aHHe, Kak:

a) KPUOTEHHBIE TEIUIOOOMEHHWKH H KpPHOCENapaTophl, CHOCOOHBIE CO3/1aBaTh
temneparypsl -120°C wiu MeHee, uin

b) OJOKM KDHOTEHHOTO OXJIQKAEHUS, CIOCOOHBIE  CO3[4aBaTh  TEMIEPATYph
-120°C wim MeHee, uu

c) OJIOKM pa3JeNIUTENbHBIX COMeN WIM BHUXpeBbIX TpyOok mns ortaenenus UFq ot
HECYIIEro rasa, Win

d) xonousie oBymku UFg, criocobubie co3aaBaTh TeMneparypbl -20°C wim MeHee.

CrnennajbHO TIpeJHA3HAYEHHBIE WJIH MOATOTOBJIEHHbIE CHCTEMbBI, 000PyI0BaHHE U
KOMIIOHEHTHI /ISl HMCHOJb30BAHUS HA YCTAHOBKAX XHMHYECKOro oOMeHa WiIn
HOHOOOMEHHOI0 000ralleHUs

BBOJHOE 3AMEYAHUE

HesnauntenbHOe pasnuyMe W30TONOB ypaHa IO Macce MPHUBOAUT K HEOOJIBIIUM
M3MEHEHUSIM B PaBHOBECHH XWMHYECKHX PEaKIHid, KOTOPhIE MOTYT HCIOJB30BATHCA B
KayecTBE OCHOBBI JJIsI pa3fefieHHs] M30TONOB. YCIEmHO pa3paboTaHo [Ba Ipoliecca:
YKUIKOCTHO-)KHIKOCTHBIA XUMHUYECKUN OOMEH U TBEP0-)KUIKOCTHBIN HOHHBII OOMEH.

B mporiecce KUAKOCTHO-KHUKOCTHOTO XUMHYECKOTO 0OMEHA B IPOTUBOTOKE MTPOUCXOJIUT
B3aMIMOJICHCTBUE HECMEIIMBAIOIIUXCSA KHUIKUX (a3 (BOAHBIX WJIM OPraHUYECKHX), UYTO
MIPUBOIUT K 3P PEeKTy KacKaaupOBaHUS THICSY CTAAWK pazneicHus. BomHas ¢a3a cocTouT
U3 XJOpHIa ypaHa B pacTBOPE COJITHOW KHCIIOTHI, OpraHudeckas ¢asza COCTOMT W3
9KCTpareHTa, COJACPIXKAIIEro XJOPHJ ypaHa B  OPraHMYECKOM  pacTBOpPHUTEIIC.
KoHTakTHRIME (GUIBTpAMH B Pa3JCIUTEIBHOM KacKaJe MOTYT SIBISATHCS JKUIKOCTHO-
KHUIAKOCTHBIC OOMEHHBIE KOJOHHBI (TaKI/IC, KaK HUMITYJIbCHBIC KOJIOHHBI C CCTYATBIMU
TapeKaMu) WIH KAIKOCTHBIC IICHTpU( Y KHBIe KOHTaKTHBIE (puibTpel. Ha o0omx koHIax
pa3lenuTeNFHOTO Kackaja B HelsiX oOecrieueHHss pedirokca Ha KaXIOM KOHIE
HEOOXOTUMbI XMMHYCCKHE MPEBpAIlCHNs (OKHCICHHE W BOCCTaHOBJICHHWE). [ naBHas
3ajJjaya  KOHCTPYKLIMH COCTOMT B TOM, YTOOBI HE JIOMYyCTUTh 3arps3HCHHS
TCXHOJIOTHYCCKHUX IIOTOKOB HCEKOTOPHIMHM HWOHaMW METAJLIIOB. B cBa3m ¢ sTEM
HCTIONB3YIOTCS  TUIACTHKOBBIE, TMOKPBITHIE  IJIACTUKOM  (BKIIOYAs  TpPUMEHEHHE
(TOPUPOBAHHBIX YIJIEBOJOPOAHBIX MOJUMEPOB) W/UIM MOKPBITHIC CTEKIOM KOJOHHBI U
TpyOOIPOBOIBI.

B TBepmo-)KMAKOCTHOM HOHOOOMEHHOM  Ipouecce OOOrameHue JIOCTUraeTcs
MOCPEJICTBOM  aJICOPOLIMU/IeCOpOIMM  ypaHa Ha CHEHUAIbHOW, OYEeHb OBICTPO
JeHCTBYIOIe MOHOOOMEHHOM cMone wiu ajcopbeHte. PactBop ypaHa B consHOH
KACJIOTE W JpyTHe XHUMHYECKHE pPEareHThl MPOIYCKAIOTCA 4Yepe3 IMIMHAPHYECKHe
o0oraTuTenbHbIE KOJOHHBI, COJAEpKallie YIUIOTHEHHblE cjou aacopbenta. s
[OJ/IepKaHUA HEIPEPhIBHOCTH Ipolecca HeoOXonuma cuctema pedirokca B IeEsxX
BBICBOOOK/ICHUSI ypaHa U3 ancopOeHTa oOpaTHO B UKW MOTOK, C TeM YTOOBI MOYKHO
Obuto cobpath "mpoAykt" W "XBOCThI'. OTO AOCTUTaeTcs MyTEM HCIOJIb30BaHUS
MOJXO/SIINX XHMHUYECKUX PEareHTOB BOCCTAHOBIICHHS/OKUCICHHUS, KOTOPBIE TIOJHOCTHIO
pEereHepUpyIOTCS B pa3leNbHBIX BHEIIHMX NETISIX M KOTOphlE MOTYT YacTHYHO
pereHepupoBaThCs B CaMUX HM30TONHBIX pa3feiMTENbHBIX KoyIoHHax. IlpucyrcrtBue B
nporecce TOpSYUX KOHIIEHTPUPOBAHHBIX PAacTBOPOB COJITHOW KHCIIOTHI TpeOyeT, YTOObI
o0opyzoBaHHue OBbUIO M3TOTOBJICHO M3 CHEUUAIBHBIX KOPPO3HECTOMKUX MaTEpHAaOB WIN
3aIIMIICHO TOKPBITUEM U3 TAKUX MaTEPHUAJIOB.
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5.6.1.

5.6.2.

5.6.3.

KUIKOCTHO-)KUIKOCTHbI€ 00MEHHbIE KOJIOHHBI (XUMHYECKHiT 00MeH)

[IpoTHBOTOUHBIE  JKMAKOCTHO-KHIKOCTHBIE ~ OOMEHHBIE  KOJOHHBI,  HMEIOLIHE
MEXaHUYECKUH CHWJIOBOM BBOJ (T.C. MMILYJbCHBIE KOJIOHHBI C CETYaThIMU TapeiKaMH,
KOJIOHHBI C TapesikaMH, COBEPILAIOIIMMH BO3BPATHO IIOCTYNATEJbHbIC IBMKEHHS, U
KOJIOHHBI C BHYTPEHHUMH TYpPOMHHBIMH CMECHUTESIMHU), CIELUAIbHO IpeIHa3HAuYCHHBIC
WY IOATOTOBJIEHHBIE A7 000rallleH!s ypaHa ¢ UCIO0Ib30BaHUEM IIPOLIECCa XMMUUECKOTO
obmeHa. [l KOppO3UOHHOH yCTOWYMBOCTH K KOHIIGHTPUPOBAHHBIM PacTBOPaM COJITHON
KHUCJIOTBI 3TH KOJIOHHBI M MX BHYTPEHHHME KOMIIOHEHTHI M3TOTOBJICHBI M3 IOAXOISIINX
IUTACTUKOBBIX MaTepHalioB (TakuX, Kak (pTOpHpOBaHHBIE YTIEBOAOPOIHBIE MOJIMMEPHI)
WIA CTEKIa WIM 3alllMIIEHbl IOKPHITUEM U3 TaKUX MAaTepualoB. Kosonnsl
CIPOEKTHPOBaHBI Ha KOpoTKoe (30 ceKyH I Uil MEeHee) BpeMsl MPOXOKACHUS B KacKaje.

HenTpudyxubie KUIAKOCTHO-KUAKOCTHbIE KOHTAKTHbIE (GUILTPHI (XUMHYECKHI
0o0MeH)

LenTpudyxHble  KUAKOCTHO-KHUIKOCTHBIE  KOHTAKTHBIE  (DWIBTPHI,  CICIUAIBHO
MpeAHA3HAYCHHBIC WJIW ITOATOTOBIICHHBIC I OOOTAIlCHHS ypaHa C WCIOIh30BaHUEM
mporecca XUMHYECKOTO OOMeHa. B Takux KOHTakTHBIX (QWIBTpaX HCIHONB3yeTcs
BpallleHne ISl TONYYeHUs OPTaHWYeCKHMX W KHJIKHX TIOTOKOB, a 3aTeM IIEHTPOOEKHas
cuina s pasgeneHus ¢as. g KOppOo3WOHHOW CTOWKOCTH K KOHIICHTPHUPOBAHHBIM
pacTBOpaM  COJISHOW  KHCJIOTBI ~ KOHTAKTHbIE  (DUIABTPHI  W3rOTABIMBAKOTCA U3
COOTBETCTBYIOIIMX  IUIACTHKOBBIX  MaTepHasioB  (TakuxX, Kak (TOpupoBaHHBIE
YTJIEBOJOPOJHBIE TTOJIMMEPBI) MM TOKPHIBAIOTCA UMM WM cTeKiIoM. LleHTpudyxHbie
KOHTaKTHbIE (UIBTPHl CHPOEKTHPOBaHBI Ha KopoTkoe (30 cekyHI WM MeHee) Bpems
MPOXOXKJEHUS B KacKaJe.

CucreMbl 4 000py/10BaHME /151 BOCCTAHOBJIEHUS] YPaHA (XUMUYECKUIT 00MEH)

a) CriertnanbHO MpeaHa3HaYeHHBIC 170171 MTOATOTOBIICHHBIE STIEHKU
3JIEKTPOXUMHUYECKOTO BOCCTAHOBJICHUS JJII BOCCTAaHOBJCHHUS ypaHa U3 OJHOTO
BaJICHTHOTO COCTOSIHUSI B JIpyroe B LesIX OOOTalleHrs ypaHa C HWCHOJIb30BAHUEM
mporecca XUMUYECKOro oOMeHa. MaTepuansl SY€eK, HaxoAsIIuecs B KOHTaKTe C
TEXHOJIOTUYCCKUMHU pacTBopamu, JTOJKHBI OBITH KOPPO3UECTOMKIMH K
KOHIICHTPHPOBAHHBIM PaCTBOPAM COJISTHOW KHUCJIOTHI.

I[NOACHUTEJIBHOE 3AMEYAHUE

KaTtomueiii oTCeKk SYCHKHM JOKEH OBITh CIPOCKTUPOBAH TaKWUM O00pa3oM, HYTOOBI
MPEIOTBPATUTh TOBTOPHOE OKHCIICHHE ypaHa 10 00Jiee BRICOKOTO BAJIEHTHOT'O COCTOSIHUS.
Jns ynepkaHuwsi ypaHa B KaTOIHOM OTCEKE S4elKa MOXKET WMETh HEMPOHHUIIAEMYIO
nuadparMeHHYI0 MeMOpaHy, W3TOTOBJICHHYIO W3 CIEIHATBHOTO0 KAaTHOHHOOOMEHHOTO
Marepuana. KarToa COCTOMT M3 COOTBETCTBYIOIIETO TBEPAOrO MPOBOJHMKA, TAKOTO, Kak

rpadur.

b) CHCL[I/Ia.]'H)HO NpeaAHa3HAYCHHBIC WX MOATOTOBJIICHHBIC CUCTEMBI IJIA U3BJICUCHUA
I_I+4 U3 OpPraHruveCKOro II0TOKa, PpEeryjJrupoBaHHsd KOHLCHTpaHWKW KHUCJIOTbBI W JIA
3alIOJIHCHUA AYCCK OJJICKTPOXMMHUUYCCKOI'0 BOCCTAHOBJICHUA Ha IIPOU3BOJACTBECHHOM
BBIXOJC KaCKaja.

[HOACHUTEJIBHOE 3AMEYAHUE

DTH CHCTEMBI COCTOST M3 060PYIOBAHMS SKCTPAKIHH pacTBopuTeneM st orronkn U™ u3
OpPraHWYECKOr0 TIOTOKA B XKHUIKHHA PacTBOp, 000PYAOBaHUS BBHIIAPUBAHUS /MU JIPYTOTO
00opyIoBaHUS ISl JOCTHKEHUS PETYIUPOBKH M KOHTPOJISI BOAOPOJHOTO IOKa3aTelsd, a
TaKKE HACOCOB WM JIPYyTHX YCTPOWCTB TepeHoca JUIsl  3alloJIHEHUS — S4YeeK
JIEKTPOXUMHIYECKOTO BOCCTaHOBIECHMA. OCHOBHAs 3ajjadya KOHCTPYKIIMH COCTOUT B TOM,
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5.6.4.

5.6.5.

5.6.6.

YTOOBl U30EKATh 3arpsA3HEHUS IIOTOKA JKUIKOCTH HOHAMH HEKOTOPBIX METaJlIOB.
CrnenoBaTenpHO, T€ YacTH OOOPY/IOBaHUS CHUCTEMBI, KOTOPHIC HaXOJATCS B KOHTaKTE C
TEXHOJOTMYECKUM TIOTOKOM, HW3rOTABIUBAKOTCA W3 COOTBETCTBYIOIIMX MAaTEpHAIIOB
(Takux, Kak CTekJIo, (TOPUPOBAHHBIE YIJIIEBOAOPOAHBIE TOJIMMEPHI, CyJb(aT
nonudeHma, cyiabhoH moimddrupa W MPONUTAHHBIA CMOJIOW TpaduT) WM 3allUIICHBI
MOKPBITUEM U3 TAKHX MaTePHAJIOB.

CucremMbl NOATOTOBKH NUTAHUA (XUMHYECKHA 00MeH)

CneuuansHO NpeJHA3HAYCHHBIE WM MOATOTOBJICHHBIE CHCTEMBI Ji TMPOU3BOACTBA
MMUTATEeNFHBIX PAacTBOPOB XJIOPHAA ypaHa BBICOKOH UHCTOTHI JJISi YCTAHOBOK IIO
pa3zeneHuIo H30TOMOB YpaHa METOJJOM XUMHYECKOTO 0OMeHa.

[NOACHUTEJIBHOE 3AMEYAHUE

OTH CUCTEMBI COCTOAT U3 000PYNOBaHUS Ul PACTBOPEHUS, IKCTPAKIMK PACTBOPUTEIIEM
U/WITM HOHOOOMEHHOTO 000pYIOBaHUS JJIsi OYHUCTKH, a TAKXKE DJICKTPOJIUTUICCKUX SUECK
mis Boccranosnenus U™ wm U™ B U, B oTuX cucTeMax HpPOM3BOIATCS PACTBOPHI
XJIOpUZa ypaHa, B KOTOPBIX COAEPIKUTCSA JIMIIb HECKOJNBKO dYacTed Ha MHJIIHOH
METAJUTMYECKUX BKIIOYCHHH, TaKUX, KaK XpOM, JKeJie30, BaHAIWH, MOMMOJICH U JPyTUX
IOBYXBAJCHTHBIX ~HMX KATHOHOB WM KaTHOHOB C  OOJbIIEH  BaJeHTHOCTHIO.
KOHCTPYKIMOHHBIE MaTepHaIbl JUIs IEMEHTOB CHCTEMBI, B KOTOpOii 06padaThiBaetcs U™
BBICOKOW YHCTOTBHI, BKJIIOYAIOT CTEKJIO, (TOPUPOBAHHBIC YTJIEBOJOPOAHBIC MOJIMMEPHI,
rpaduT, MOKPHITHIN MONIMBUHUI-CYIB(GATHBIM HIH MOTUIPHUP-CYIHPOHHBIM TUTACTHKOM U
MIPOMUTaHHBII CMOJIOH.

CucrtemMbl OKHCJIEHUS ypaHa (XUMUYeCKUl 00MeH)

CrenmansHO TpeTHa3HauYeHHBIC WITH TIOITOTOBICHHBIC CUCTEMBI JIJISI OKMCIICHUS U sU™
JUIS BO3BpalllcHUs B KacKaJ pa3/elcHHs H30TOMOB ypaHa B Tpolecce OOOTralleHUs
METOJIOM XMMHYECKOro oOMeHa.

[HOACHUTEJIBHOE 3AMEYAHUE
OTHU cUCTEeMBI MOTYT BKIIIOYAaTh TaKWe 3JIEMEHTBHI, KaK:

a) obopynoBaHMe s KOHTAKTHPOBAHWS XJIoOpa U KHCJIOpOJAa C BOJHBIMHU
addroeHTaME W3 00OpYMAOBAaHWUA pPA3ACICHUS W30TONMOB W DKCTPAKITHH
obpazosasurerocss U™ B 00eIHEHHbIH OpraHHYecK il MOTOK, BO3BPAIAIONIHIICS 13
MPOM3BOICTBEHHOTO BBIX0/[a KACKA/a;

b) obopymoBaHNE, KOTOPOE OTACISCT BOXY OT COJSIHOW KHCIIOTBI, YTOOBI BOJA H
KOHICHTPUPOBAaHHAad COJIAHAsA KUCJI0Ta MOIJIN 6]:1 6]:IT]: BHOBbL BBCACHLI B IIPOIECC
B HYKHBIX MECTaX.

BoicTpo pearupyromme HOHO0OOMeHHbIE CMOJIbI/agcopOeHThI (MOHHBII 00MeH)

Beictpo  pearupyrome MOHOOOMEHHBIE CMOJBI WM  aJCOPOCHTHI, CHEHUAIBHO
MpeHa3HAYCHHbIC WM TOATOTOBJICHHBIC i OOOTAICHUS YpaHa C HCIOJIb30BaHHUEM
[polecca HOHHOI0 0OMEHA, BKJIIOYAst IIOPUCTHIE CMOJIbI MAKPOCETYATON CTPYKTYPhI H/HITH
MEMOpaHHBIE CTPYKTYPbl, B KOTOPBIX aKTHBHBIC TIPYMIbl XHUMHYECKOro OOMeHa
OTPaHWYCHBI TMOKPHITHEM Ha TOBEPXHOCTH HEAKTHBHOW TOPHCTON BCIIOMOTATENLHON
CTPYKTYPBI, U IpyTHe KOMIIO3UTHBIC CTPYKTYPHI B 1000 mpreMiIeMoid ¢popMe, BKITIoUast
YacTHILI BOJIOKOH. OJTH HMOHOOOMEHHBIE CMOJIBI/aIcCOPOCHTHI UMEIOT auameTpsl 0,2 MM
WIA MeHee U JODKHBI OBITh XMUMHUYECKH CTOHKUMH [0 OTHOIICHHIO K PacTBOpaM
KOHIICHTPUPOBAHHOW COJITHON KHCIIOTHI, & TAKXKE JOCTATOYHO MPOUYHBI (HU3UUECKH, C TEM
9TOOBI WX CBOMCTBAa HE YXYIIIAIACh B OOMEHHBIX KOJIOHHaX. (CMOBI/amcopOeHTHI
CIICHUAJIBHO TMIPEAHA3HAYUCHBI I TIOJYYCHUSA KHUHETHUKU OYCHDL 6I)ICTpOFO oOmMmeHa
H30TOMOB ypaHa (AJIMTENBHOCTh MMoONyoOMeHa MeHee 10 cekyHa) u  obnagaror
BO3MOYKHOCTBIO paboTaTh mpu Temmneparype B quamnazone ot 100°C mo 200°C.
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5.6.7.

5.6.8.

5.7.

HoHooOMeHHbIE KOJIOHHBI (MOHHBIH 00MeH)

Hunuaapruyeckre KooHHBI quamerpoM Oonee 1000 MM s yaepikaHusl U TOJIePIKaHUS
3aI0JTHEHHBIX CIIOEB MOHOOOMEHHBIX CMOJI/acopOCHTOB, CIICHAILHO MpeaHa3HAUCHHBIC
WIK TOJATrOTOBJICHHBIE Ui OO0OTalleHWs ypaHa C KCIOJB30BaHUEM HOHOOOMEHHOTO
mpormecca. OTH KOJOHHBI HM3TOTOBJICHBI W3 MaTepHalioB (TakWX, KaK THTAaH WA
(ropupoBaHHBIC YTJIEBOJAOPOAHBIC IOJIMMEPHI), CTOMKHUX K KOPPO3UH, BBI3BIBACMOM
pacTBOpaMH KOHIEHTPUPOBAHHOW COJITHOW KHCJIOTBI, WM 3allUINEHBI MOKPHITHEM W3
TaKWX MaTepHajoB W CIOCOOHBI paboTaTh HpH Temmeparype B amamazone ot 100°C go
200°C u ganenuu Boie 0,7 MIla (102 ¢pyHT/KB. I10HM).

HNonooOMeHHbIe cucTeMbl peduirokca (MOHHBIH 00MeH)

a)  CrneumanbHO NMpeAHA3HAYCHHBIC WM TTOTOTOBJICHHBIC CUCTEMbl XMMHYECKOTO WITH
3JICKTPOXUMUYECKOTO  BOCCTAHOBJIGHMSI  JJIsI ~ pEreHepalud  peareHTa(oB)
XMMHYECKOTO BOCCTAHOBJICHHS, MCIOIb3yeMOro(biX) B Kackagax MOHOOOMEHHOIO
oOoraieHus ypasa.

b) CrnennansHO TpeIHa3HAUYEHHBIC HIIA ITOATOTOBIEHHBIE CHCTEMBI XUMHUYECKOTO TN
3JIEKTPOXUMHYECKOTO OKHCJICHUS JUIS PEereHepaluil pearcHTa(oB) XUMHUYECKOTO
OKHCIICHHS, HCII0JIb3yeMOro(bIX) B KaCKagax HOHOOOMEHHOIO 00OramieH s ypaHa.

[NOACHUTEJIBHOE 3AMEYAHUE

B mnmponecce I/IOH006MCHHOFO O60FaHIeHI/I$[ B Ka4UC€CTBC€ BOCCTAHABJIMBAKOLICIO KAaTHUOHA
o o+
MOXET HCIIOJIb30BAaThCs, Hampumep, TpexBaieHTHbIM TutaH (Ti 3), A B 3TOM Ciydae
-+3
BOCCTAHOBHUTCJIbHAsA CUCTCMaA 6yz[eT BBIpa6aTLIBaTB Ti MOoCpEACTBOM BOCCTAHOBJICHUS
+4
Ti™.

B nporecce B kauecTBe OKMCIUTENSI MOXKET UCIOJIb30BaThCS, HAIIPUMED, TPEXBAIECHTHOE
3 3
xenezo (Fe™), m B 5TOM ciyyae cucTeMa OKMCJIeHHs OyneT BbpaGaThiBaTh Fe'
+
nocpeacTBOM okucienus Fe'™,

CnenuajabHO NnpeaHasHa4YeHHbIC WX MOArOTOBJICHHBIC CHCTEMbI, oﬁopynonalme H
KOMITIOHEHTHBI 1JI1 UCITOJIb30BaHHUSA B JIA3€PHbIX 000raTHuTEeJIbHBIX YCTaHOBKax

BBOJHOE 3AMEUYAHUE

CylecTByoIue CUCTEMBI JUIs 000TaTUTENHHBIX MPOIECCOB C UCTONB30BAHUEM JIA3ePOB
JeNsITCA Ha JIBE KATErOpUH: Te, B KOTOPBIX paboueil cpelioil SBISIOTCS Mapbl aTOMaPHOTO
ypaHa, U Te, B KOTOPbIX pabodell cpelnod SBISIOTCA Mapbl yYPaHOBOI'O COCOUHEHMS.
OOmuMHI Ha3BaHUSAMH Ul TaKHX IMPOLIECCOB SIBJISIIOTCS: IepBasl KaTeropus - JiazepHoe
pasziesneHue M30TONOB MO MeToAy aroMmapHbiXx mapoB (AVLIS wmmm SILVA); Bropas
KaTeTopHs - MOJICKYJISIPHBIA METOJ JIa3epHOTO pazaeineHus u3otonoB (MLIS naun MOLIS)
1 XMMHUYECKasl peakiys OCPeACTBOM M30MpaTeIbHOM 110 U30TONAM JIa3ePHOM aKTHBAIMN
(CRISLA). Cucrembl, 00OpyqoBaHWE W KOMIIOHEHTBHI [UIsl YCTAHOBOK JIA3€PHOTO
oboraieHus BKIIOYAIOT: a) YCTPONCTBA JUIS MOJAa4YU MapoB METAUTMIECKOTO ypaHa (s
n30uparenbHO (OTOMOHHM3ALMK) WIM YCTPOMCTBAa [UIA MOJAYM IapoB ypPaHOBOTO
coenuHeHUA (11 (HOTOMMCCOIMAITIY WM XHMHYECKOW aKTHBAIMK);, b) yCTpOMCTBa IS
c6opa 06oraieHHoro 1 00eTHEeHHOT0 METAJIMYECKOro ypaHa B KauecTBe "MPoAyKTa'" U
"XBOCTOB" B MEpBOIl KAaTErOpUH W YCTPOHCTBA JUIA COOpa Pa3JIOKEHHBIX HIIU BBIIICIIAX
U3 peaklUuu COeNWHEHHH B KadecTBe '"mpoaykra" W HeoOpabOTaHHOro MaTepuana B
KadgecTBe "XBOCTOB" BO BTOpOH Kareropu; c) paboude ma3epHble CHCTEMBI ISt
M30MpaTEIBPHOTO BO30YXKIACHHS HW30TONOB ypaHa-235; nu d) obopymoBanue I
NOATrOTOBKHM MOJAaYdl W KOHBEPCUH MPOAYKTa. BcieacTBue ClI0KHOCTH CHEKTPOCKOIUH
aTOMOB M COCIMHEHUH ypaHa MOKET MOTPeOOBaThCS HCIOIB30BaHUE TIO00W M3 psina
HMEIOIUXCS JIA3EPHBIX TEXHOJIOIUH.
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5.7.1.

5.7.2.

5.7.3.

5.74.

[HOACHUTEJIBHOE 3AMEYAHUE

MHorue Y3 KOMIIOHEHTOB, II€PEUUCICHHBIX B 3TOM pas3fene, BCTyNalOT B
HEMOCPEJICTBEHHBIM KOHTAKT C MapaMu METAUIMYECKOTO ypaHa WU C JKUJKOCTHIO, UIIH C
TEXHOJIOTMYECKUM ra3oM, coctosmmm u3 UF¢ umm cmecu n3 UFg m npyrux rasos. Bcee
MOBEPXHOCTH, KOTOpbIE BCTYMalOT B KOHTakT ¢ ypaHoM win UFg, MOTHOCTBIO
HU3TOTOBJIEHBI U3 KOPPO3UECTOMKMX MaTEPUAJIOB WIIM 3alLUILEHbI MOKPBITUEM M3 TaKUX
MatepuanoB. Jlns meneil pasnena, OTHOCSIIETOCS K KOMIOHEHTaM OOOpYZOBaHUS st
Ja3epHOro 00OTaIlIeHUs, MaTepraibl, CTOHKHEe K KOPPO3WH, BBHI3BIBACMON IMapamMu WIIH
JKUJKOCTSIMU, COAEPKAIKUMHU METAJUIMYECKU YpaH WA YPaHOBBIE CIUIABbI, BKIIOYAIOT
TTOKPBITHI OKCHIIOM WTTPHS TpapuT W TaHTA, W MaTepHalbl, CTOMKHE K KOPPO3HH,
BbI3bIBaeMOM UF¢, BKIIIOUAOT Me/b, HEPKABEIOUIYIO CTallb, AJIIOMUHUN, aJIFOMUHUEBBIE
CIUIaBBbI, HUWKENb WU CIUIaBHI, conepxkamue 60% Hukens u Oonee, u croiikue k UFg
TTOJTHOCTBIO (DTOPHPOBAHHBIC YTIIEBOAOPOIHBIC IOTMMEPHI.

Cucrembl BbiapuBaHus ypana (AVLIS)

CrnenuansHO TpeTHA3HAYCHHBIC WIIW IOATOTOBJICHHBIE CHCTEMBI BHITIAPUBAHWS ypaHa,
KOTOpBIE COAEPX AT BBHICOKOMOIIIHBIE MOJOCOBBIE MW PACTPOBHIC 3JIEKTPOHHO-ITyYEBHIC
IyIIKH C TIepeIaBaeMOi MOIIIHOCTHIO HA MHIIEHb OoJiee 2,5 kKB1/cMm.

Cucrembl 1J19 00padOTKH KMAKOMeTALInYecKoro ypana (AVLIS)

CrienualibHO TIpeiHa3HAYEHHbBIE WM TTOATOTOBICHHBIE CUCTEMBI T 00PaOOTKH KHUIIKOTO
MeTajula JJIsl pacIUIaBJICHHOTO ypaHa WJIM ypPaHOBBIX CIUIABOB, COCTOSIIME W3 TUTJIEH U
OXJTAXKAAFOIIETO O0OPY/IOBAHUS AJISl THTIICH.

INTOACHUTEJIBHOE 3AMEYAHUE

Turmm u Apyrue KOMIIOHCHTHI 3TOM CUCTCMbI, KOTOPBLIC BCTYIAIOT B KOHTAKT C
PpacCIlyIaBJICHHBIM YpaHOM WJIM YPAaHOBBIMU CIlJIaBaMH, U3TOTOBJICHBI U3 KOppO3HCCTOﬁKHX
n TepMOCTOfIKHX MaTrepuajioB WK 3alMUIICHHBLIX IMOKPBITUEM M3 TAaKHUX MaTCpUaAJIOB.
HpI/ICMJ'IeMLIe MaTepuajibl BKIIOYAIOT TaHTAJ, HOKpLITBIfI OKCHIOM UTTpHUA Fpa(i)I/IT,
I‘pa(bI/IT, HOKpLITBIﬁ OKHCJIaMU JPYTUX PEAKO3EMEIIbHBIX 3JICMCHTOB UJIM UX CMCCIAMMU.

Arperatsbl 1Jis1 coopa ""'mpoaykTa' u "'xBocToB' MeTa/Luinueckoro ypaia AVLIS)

CriennansHO TIpeIHa3HAYCHHBIC WA TIOTOTOBJICHHBIE arperaTsl I coopa "mpoaykra" u
"XBOCTOB" METAJUIMYECKOIO ypaHa B KUIAKOW WK TBEpJoU dopme.

I[NOACHUTEJIBHOE 3AMEYAHUE

KoMnoHeHTsl 3THX arperaToB H3rOTOBJIEHBI M3 MAaTEpHUajoB, CTOMKMX K HarpeBy H
KOpPpO3UH, BBI3BIBAEMOM IapaMU METAUIMYECKOIO YypaHa WIH KUAKOCTbIO, WIH
3aIUIIEHBI TTOKPBITUEM U3 TaKHX MaTepUaloB (TaKUX, KaK MOKPHITHIA OKCHUAOM HUTTPHUS
rpadUT WIM TaHTaNT) U MOTYT BKJIIOYaThb B ce0s TpyOOmpoBOIBI, KIamaHBI, IITyIepa,
"xeno6a", BBOIBI, TEINIOOOMEHHUKH M KOJUICKTOPHbBIC IUIACTUHBI Ui MAarHMTHOTO,
3JIEKTPOCTATUUECKOTO MITH IPYTHX METO/I0B pa3/IeeHusl.

Koxyxn pazneautensHoro moayas (AVLIS)
CHeHI/IaJ'II)HO mpe€aAHa3HA4YCHHBIC NI IIOATOTOBJICHHBIC OMUINHAPUYCCKUEC HIn

NPSIMOYTOJIbHBIE KaMephbl IJig TOMELIEHUS B HUX HCTOYHUKA MApOB METaJUIMYECKOIO
ypaHa, 3JICKTPOHHO-TTy4€BOM MYIIKH U KOJUIEKTOPOB "mpoaykTa" u "XBOCTOB".
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5.7.5.

5.7.6.

5.7.7.

5.7.8.

5.7.9.

[NOACHUTEJIbBHOE 3AMEYAHUE

OTH KOXKYXH MMEIOT MHOXXECTBO BXOJHBIX OTBEPCTHH IS MOJNAYM SJICKTPOIHTAHUS U
BOJIbI, OKHA JJIsl JIA3EPHBIX ITyYKOB, COCJMHEHHH BaKyyMHBIX HACOCOB, a TaKXke IS
JMUAarHOCTUKA W KOHTPOIS KOHTPOJBHO-U3MEPHUTEIbHBIX MpHOOpoB.  OHH HMEIOT
MIPUCTIOCOOJICHHST 1T OTKPBITHUS MW 3aKpBITHSA, 9TOOBI oOecreuuTh OOCTy>KHBaHUE
BHYTPCHHUX KOMIIOHCHTOB.

Caepx3ByKkoBbIe paciipuTeabHbIe conaa (MLIS)

CrientnanibHO TIpeIHa3HAYEHHBIC MM MTOATOTOBJICHHBIE CBEPX3BYKOBBIE PACIINPUTEIHHBIE
comna 18 oxnaxnaeHus cmeced UFq m Hecymero raza mo 150K wumm Hmxke u
koppo3suectoiikue k UFg.

Konnexropsl npoaykra nartugropucroro ypana (MLIS)

CrnenuanbHO TperHa3HAYCHHBIE WJIM IOATOTOBJIEHHBIE KOJIEKTOPHI TBEPAOro MPOIYKTa
nstudropucroro ypana (UFs), cocrosime n3 QuiibTpa, KOJUIEKTOPOB YAAPHOTO WIH
LUKJIOHHOTO THIIA MM UX coYeTaHui u koppo3uecToiikue k cpeae UFs/UFs.

Komnpeccopsl UF¢/Hecymero raza (MLIS)

CrneunanbHO IpelHa3HauYECHHbIE WIM MOATOTOBJICHHbIE KoMIpeccopbl mia cmeceil UFg u
HECyILEro Tra3a JJs JJauTenbHOM sKcrutyatauuu B cpene UF,.  KomMmoHeHTH 3TuX
KOMIIPECCOPOB, KOTOPBIE BCTYNAOT B KOHTAKT C HECYLIMM Ta30M, HM3TOTOBJICHBI U3
kopposuectoikux Kk UFg MaTepuaioB Wiy 3alMIIEeHbl TOKPHITUEM U3 TAKMX MAaTEpUaJIOB.

YnjaorHenus Bpamaomuxca sajaos (MLIS)

CrienuanibHO  TIpeTHAa3HAYCHHbIE WM TIOATOTOBJICHHBIE YIUIOTHEHHS BPAIIAIONINXCS
BaJIOB, YCTAHOBJICHHBIC HA CTOPOHE MMOJa4YM U Ha CTOPOHE BLIXOJa JAJid YIIJIOTHCHUS Bajia,
COCUHSIIONIETO POTOP KOMIIPEccopa ¢ MPUBOIHBIM JIBUTATEIEM, C TEM YTOOBI 00eCIeUnTh
HaJCKHYI0 TEpPMETH3aINIo, MPEIOTBPAIIAONIYI0 BBIXOJ TEXHOJOTHYECKOTO Ta3a WIN
HaTeKaHHe BO3AyXa WIM YIUIOTHSIOIIErO Ta3a BO BHYTPEHHIOIO KaMepy KOMIIpeccopa,
KkoTopas 3anojineHa cmecblo UFg 1 Hecytiero rasa.

Cucrembl ¢propupoBanus (MLIS)

CrienManbHO MpeHa3HAYECHHBIC WM TIOJATrOTOBICHHBIE cUCcTeMbl i GTopupoBanus UFs
(B TBepmom cocrostaum) B UF¢ (Ta3).

[NOACHUTEJIBHOE 3AMEYAHUE

OTH cUcTeMBbl NpenHa3zHaueHbl it GropupoBanus codpanHoro nopomka UFs B UFg B
LeJIsiX Mmocienyoomero coopa B KOHTEHHEpax MPOAYKTa WM i nogadu B Onoku MLIS
Ul JONOJHUTENbHOro oborameHus. IIpy npuMeHeHHH OJHOrO IOAXOoJa peaxius
(dTOpHUpOBaHHS MOXKET OBITH 3aBEpIIIeHA B MpeJiesiaX CHCTEMbI pa3/ielieHHs H30TOIOB, T/Ie
HIET peakuus U HEMOCPEICTBEHHOE W3BICUCHHE W3 KOJUIEKTOpoB "mpoxykta'. Ilpm
IIPUMEHEHUHN Ipyroro noaxona mopomok UFs MoxeT ObITh W3BJICUECH/IIEPEMEIICH U3
KOJUIEKTOpOB  "mpoaykTa" B NOAXOMALIMH  peakTop (HaIpuUMep, peakTop ¢
[ICEBIOOKIKEHHBIM CIIOEM KaTalu3aTopa, TeIMKOMNAIbHBI pEeakTop WIH JKapoBas
OamHs) B mensax QropupoBanus. B oboux cirydasx Mcroib3yercs o0opyaoBaHHUE st
XpaHeHus U neperoca Gropa (MM APYTHX NPHEMIEMBIX (TOPUPYIOLINX PEareHToB) U IS
coopa u mepenoca UFs.
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5.7.10.

5.7.11.

5.7.12.

5.7.13.

Macc-cnekTpoMeTpbl/uctounnku nonos UFg (MLIS)

CrienualibHO TIpeHa3HAuYEHHbIE WM OJrOTOBJICHHBIE MAarHUTHBIE WM KBaJIpYHOJIbHBIE
Macc-CIIEKTPOMETPBI, CIOCOOHBIE TIPOM3BOIUTE MPSIMON O0TOOpP TPOO TOJaBaeMOi MacCHhl,
"mpoaykra" wim "XBocToB" 3 Ta3oBEIX MOTOKOB UF¢ u oOnmagaroniue moiaHbM HabopoM
CIICIYIONUX XapaKTEPUCTHK:

1. yaAeNbHas pa3peniaonias CliocoOHOCTh 1o Macce cBbimie 320;

2. COOCPIKAT HMCTOYHHMKH HOHOB, H3IOTOBJICHHBIC HW3 HHUXpOMa HIM MOHCI WA
3alIUIICHHBIC TOKPBITUEM M3 HUX, WJIN HUKCIUPOBAHHBIC,

3. coJiep>KaT MOHU3ALUOHHBIE HCTOYHUKHU ¢ 60MOapIUPOBKOH 3JIEKTPOHAMU;

4. COJEPKaT KOJUIEKTOPHYIO CUCTEMY, IPUTOJHYIO JUIsl U30TOIHOIO aHAIM3a.
Cucremsbl nofpavyn/cucreMsl oTBoAa "'mpoaykra" u "xsocros'" (MLIS)

CHeHI/IaHBHO NMpEAHA3HAYCHHBIC WM MOATOTOBJICHHBIC TCXHOJOTHYCCKHUE CUCTCMbI WJIN
o0opyznoBaHue Isi 000TaTUTENBHBIX YCTAHOBOK, H3TOTOBIICHHBIE U3 KOPPO3HECTOMKHUX K

UF6 MaTCpUuaJIoB, WJIN 3allIUIICHHBIX ITIOKPBITUEM M3 TAKUX MAaTCPHAJI0B, BKIIFOYAIOIIHC:

a) MUTAIOLIUE aBTOKJIABBI, UM WM CUCTEMBI, Uconb3yemble s nonaun UFg ans
mporiecca 000TaIeHus;

b) JecyonumaTopsl (WM XOJOAHBIE JIOBYIIKH), WCIIOJNb3yeMble Ui BBIBEACHUS
Harperoro UFs u3 mponecca oborameHus A1 MOCIeIyOero NepeMenieHus;

c) CTaHITUU OTBEPXKICHUS WU CXKWKCHIHS, MCTONb3yeMble i BeiBeneHus UFg u3
mporecca odorameHust myteM cxarus u nepeBona UFg B KuaKyro WM TBEpPIYIO
(opmy;

d) craHiuu "mpoaykra' wuiau "XBOCTOB", ucmonb3yemble ans nepemenieHus UFq B
KOHTEHHEPBI.

Cucremsl otaesennss UFg ot Hecymero raza (MLIS)

CrnenuanbHO TpeIHa3sHAYCHHBbIE WM MOATOTOBJICHHBIC TEXHOJOTHMYECKHE CHUCTEMBI IS
ornenenust UF ot Hecymiero raza. Hecymuium razom MokeT ObITh a30T, aprOH WIH JPYToi
ras.

MNOSACHUTEJIBHOE 3AMEYAHUE

OTU CUCTEMEI MOTYT BKJIIFOYATh TaKOC O60py,E[OBaHI/IC, Kak:

a) KPUOTECHHBIE TEINIOOOMEHHUKHA WM KpPHUOCENapaTophl, CIIOCOOHBIE CO371aBaTh
temnepaTypsl -120°C unu MeHee, WU

b) OJIOKM KPHUOTEHHOTO OXJIAXICHHs, CIIOCOOHBIE CO3MaBaTh TEMITCPATypPHI
-120°C unu meHee, WK

c) xonoHble ToBymkn UFg, ciocoOHbIe co3naBath TeMieparypsl -20°C umu MeHee.
Jlazepubie cuctembl (AVLIS, MLIS u CRISLA)

Jla3epLI HJIN JIa3€pHBIC CUCTCMbI, CIICUAJIBHO NMPCAHA3HAUCHHBIC WJIM MOATOTOBJICHHLIC
I pa3aciiCHus U30TOIIOB ypaHa.
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5.8.

5.8.1.

5.8.2.

5.8.3.

5.8.4.

[HOACHUTEJIBHOE 3AMEYAHUE

Jlazepnas cucrema nporecca AVLIS 00bI9HO COCTOUT U3 ABYX JIa3€pOB: Jia3epa Ha mapax
Meau U Ja3epa Ha kpacutelsix. JlasepHas cuctema mist MLIS 06b1dHO cocTOUT U3 na3epa,
paboraromero Ha CO, WX 3KCUMEPHOTO J1a3epa U MHOTOXOJIOBOH ONTHYCCKOH STICHKH C
BpalaoIIMHKCS 3epKaiaMi Ha o0eux cropoHax. /s j1a3epoB WM JIa3epHBIX CHCTEM
npu oboux mpormeccax TpeOyercs cTaOMiIM3aTop CHEKTPOBOH YacTOTHI Uil paboThl B
TCUYCHUEC NJIMTCIIBHBIX IIEPUOJ0OB BPEMCHHU.

CrnenuaJbHO NpeIHA3HAYEHHbIE WJIH MOATOTOBJIEHHbIE CHCTEMbI, 000pPy/10BaHHe W
KOMIIOHEHTBI JIJIs HCI0JIb30BAHHSI HA 000raTHTEILHBIX YCTAHOBKAX € IUIA3MEHHbIM
paziejieHueM

BBOJHOE 3AMEUYAHHE

IIpu mponecce ma3MeHHOrO pa3AeieHus I1a3Ma, COCTOSINAs U3 HOHOB ypaHa, IPOXOJUT
Yepe3 dNIEKTPHUECKOE IOIe, HACTPOSHHOE Ha 4acTOTy MOHHOTO pe3oHanca U™, ¢ Tem
4yToOBl OHM B MEPBYIO OdYEpelb MOTJIOLIATH JHEPrHI0O M YBEIMYHMBAJICS AUAMETP HX
HITONOPOOOpa3HBIX  OpOUT. Honmpl ¢ mnpoxoxaeHneM 1o OONbIIEMY AHAMETPY
3aXBATHIBAIOTCS Ul 0Opa3oBaHMs MpoOAyKTa, oboramenHoro U>’. TDnasma, kotopas
o0pa3oBaHa MOCPEACTBOM MOHHU3ALMU YPAHOBOI'O I1apa, COAEPIKUTCA B BaKyyMHOM KaMepe
C MarHWTHBIM TIOJ€M BBICOKOW HANpPSIKEHHOCTH, OOpa30BaHHBIM C IIOMOIIBIO
CBEPXIPOBOJAIIETO MarHuTa. OCHOBHBIE TEXHOJOTHYECKHE CHUCTEMBI Ipolecca
BKJTIOYAIOT CHCTEMY TEHEepalliil YpaHOBOH TUIAa3Mbl, pa3[eNUTeNbHBIA MOAYJIh CO
CBEPXIIPOBO/SIIMM MarHUTOM M CUCTEMBI M3BJICUEHUS MeTajuia i coopa "mpoaykTa" u
"XBOCTOB".

MHKpOBOJ’[HOBLIe HCTOYHUKH JHEPIrUA U AHTCHHBI

CneunansHO TpeAHA3HAYCHHBIC WJIM IOATOTOBICHHBIE MUKPOBOJHOBBIE HMCTOYHHUKHU
SHEPTUW W aHTCHHBI JUTSI TCHEePAIlHU WIN YCKOPEHUS MOHOB U 00JIaIatoIIie CIIeTyIONIMU
xapakTepuctukamu: 4dactoTa Bbime 30T u cpenHss BbIXOAHAS MOIIHOCTH JJISt
reHepannu HoHoB 6oiree 50 kBT.

Coaenouanbl 1Js BO36y)KHeHHH HOHOB

CrienualibHO TIpeJHa3HAYEHHBIE WM MOTOTOBJICHHBIE COJNCHOUIBI ISl PaoYacTOTHOTO
BO30YXIeHUS WOHOB B muamnazoHe dactoT Oojyee 100 kI'm m cmmocoOHBIE paboTarth mpu
cpenHeit MomHOCTH Ooee 40 kBT.

CucreMbl reHepanuy YPaHOBOH MJIa3Mbl

CrienuanbHO TpEAHA3HAUYEHHBIC WM TOATOTOBJICHHBIC CHCTEMbI T'CHEPAIlMH yPaHOBOU
[UIa3Mbl, KOTOPBIC MOTYT COJEPKaTh BBICOKOMOIIHBIE IOJOCOBBIC HJIM PACTPOBBIC
JJIEKTPOHHO-JIyY€Bble MYIIKA C I[epeaaBaeMOil MOIIHOCTBIO Ha MHUIIEHb OoJjiee
2,5 kBt/cm.

Cucrembl JIs 06[)360TKI/I KUAKOMETAIMIECKOI0 YpaHa

CrienualibHO TIpeIHa3HAYCHHBIE WM TTOATOTOBICHHBIC CUCTEMBI JJIsi 00pabOTKHU KHUIIKOTO
MeTaJuia JUisl PaciUIaBICHHOTO YpaHa WM YPaHOBBIX CIUIABOB, COCTOSIIME W3 THIJICH U
OXJIQKIAOIIET0 000PYIOBAHUS JJIST TUTIICH.

[HOACHUTEJIBHOE 3AMEYAHUE

Turmm M fApyrue KOMIIOHEHTbI 3TOW CHCTEMBI, KOTOPbIE BCTYHNAlOT B KOHTaKT C
pacIIaBlI€HHBIM YPaHOM WJIHM YPaHOBBIMM CIUIaBaMHU, H3TOTOBJIEHBI U3 KOPPO3UECTOMKUX
A TEPMOCTOMKHMX MATE€pHAOB WM 3aINUINEHBl IOKPBITHEM M3 TaKHX MaTepHaloB.
[Ipuemnemble Marepuanbl BKJIIOYAIOT TaHTall, HNOKPBITHIH OKCHIAOM HTTpHA TrpadurT,
rpaduT, MOKPHITHIH OKUCIAMH IPYTUX PEAKO3EMEJIBHBIX JJIEMEHTOB MM UX CMECSIMH.
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5.8.5.

5.8.6.

5.9.

5.9.1.

Arperatsl 1Js1 coopa "'mpoaykra' u ""XBoCTOB' MeTA/NIMYECKOro ypaHa

CrienualibHO TIpeIHa3HAYSHHBIE WM MTOTOTOBIICHHBIE arperaThl s coopa "mpoaykra" u
"XBOCTOB" JJII METAIUTMYECKOTO ypaHa B TBepmoi (opme. OTm arperaTsl mis cOopa
H3rOTOBJICHBI M3 MAaTEpPHAOB, CTOMKHUX K HArpeBy W KOPPO3HH, BHI3BIBACMOW mMapammu
METAJUTMYECKOT0 ypaHa, TaKuX, Kak rpaduT, MOKPHITHIAH OKCHIOM HTTPUS, WIA TaHTAJ,
WJIN 3alIUIIECHBI TOKPBITUEM U3 TAKUX MAaTCpHUAJIOB.

Koxyxu pa3neJuteabHOro MoayJist

Hunuaaprdeckie Kamepsl, CHEeNHaabHO MpeaHa3HAauYeHHBIE WM IMOJTOTOBJIECHHBIE IS
HCTIONIb30BaHMsl Ha OOOTATHTENBHBIX YCTaHOBKAaX C IUIa3MEHHBIM pa3felicHueM, s
IIOMEUIEHNsI B HUX MCTOYHHWKA YypPaHOBOM IUIa3MBI, JHEPTETUYECKOTO COJICHOHA
PaAMoYacTOThl U KOJIJIEKTOPOB "MpoaykTa" U "XBOCTOB".

[NOACHUTEJIBHOE 3AMEYAHUE

OTH KOXYXH UMEIOT MHOXECTBO BXOJHBIX OTBEPCTHH IUIS TONAYU AJIEKTPOMUTAHUS,
coequHeHnit U (Qy3MOHHBIX HACOCOB, a TaKke JUId JAUAarHOCTHUKH W KOHTPOJS
KOHTPOJIBHO-U3MEPUTETHHBIX TPUOOpOoB. OHU UMEIOT MPUCITIOCOOICHUS TSI OTKPBITUS U
3aKpBITHA, YTOOBI 00ECIIEYNTh 00CITY)KUBAaHNE BHYTPECHHUX KOMIIOHEHTOB M M3TOTOBIICHBI
W3 COOTBETCTBYIOIIMX HEMATHUTHBIX MAaT€pPUAJIOB, TAKUX, KAK HEPXKABEIOIIAas CTab.

CroenuajbHO TpeIHA3HAYEHHbIE WJIM TOATOTOBJIEHHbIE CHCTEMbI, 000pyI0BaHHE U
KOMIIOHEHTbI  JIJIi WCOOJb30BAaHHSI HAa  YCTAHOBKAX  3JIEKTPOMATHHUTHOTO
o0oraieHus.

BBOJHOE 3AMEYAHUE

[Ipy 37eKTPOMAarHUTHOM TIpOLIECCE MOHBI METAJUIMYECKOr0 ypaHa, IMOJyueHHbIE
MOCPECTBOM MOHHW3ALMK MHTAIOIIEro Matepuaia u3 conet (00srano UCly), yckopstoTes
U IPOXOIAT Yepe3 MarHWTHOE II0Je, KOTOPOE 3aCTaBiIICT MOHBI PAa3IHYHBIX H30TOIOB
NPOXOAUTh 1O  Pa3IUYHBIM  HAIpPaBICHUAM. OCHOBHBIMH ~ KOMIIOHEHTaMHU
3JIEKTPOMArHUTHOTO HM30TOITHOTO ~ CelapaTopa  SIBISIOTCS: MarHuTHOE IIoJe ISt
OTKJIOHEHUS/pa3AeNeHs] U30TOMOB MOHHOTO IMy4YKa, MCTOYHHKA HOHOB C €r0 CHUCTeMOM
YCKOpEHMsI, U CHUCTEMBI cOopa OTAEIEHHbIX HMOHOB. BcmomoraTenbHble cHCTEMBI A
3TOr0 Ipolecca BKIIOYAIOT CHUCTEMY CHAOXXEHUSI MarHUTHOM »HEpruel, CUCTEMBI
BBICOKOBOJIBTHOTO THUTAHHUSA HWCTOYHMKA MOHOB, BaKyyMHYIO CHCTEMY M OOIIMpHBIE
CHUCTEMBl ~ XHMHYECKOH  0OpaboTKM  [UIi  BOCCTaHOBJICHHS  IPOAYKTa U
OYUCTKH/pereHepanuy KOMIIOHEHTOB.

3J'leKTp0Mal"HHTHI)Ie cernapaTropbsl H30TOIIOB

SHCKTpOMaFHI/ITHLIe cemmapaTropbl HU30TOIIOB, CIICHUAJIBHO IMPECAHA3HAYCHHBIC HWIIN
MNOATOTOBJICHHBIC UIA pa3ACejICHHUA U30TOIIOB ypaHa, U o6opy,u01saHHe N KOMIIOHCHTHI JJIA
9TOIr'0, BKJIrO4Yas:

a) HcTouyHnKy HOHOB

CrenyajbHO  IpeIHA3HAYEHHbIE WM  IIOJATOTOBJCHHBIC  OTACABHBIC  HJIH
MHOTOYHUCIICHHBIE HCTOYHMKH HOHOB YpaHa, COCTOSIIME W3 HMCTOYHHUKA Iapa,
WOHM3AaTOpa W YCKOPUTENS IIy4YKa, HW3TOTOBICHHBIE W3 COOTBETCTBYIOIIMX
MaTepHAJIOB, TaKHUX, KaK rpaduT, HEP)KABEIOIIas CTalb MM MEIb, H CIOCOOHBIX
obOecnieunBaTh 00K TOK B ITyuyke HOHOB 50 MA wiu Gosee.
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5.9.2.

5.9.3.

b)  Komnexropsl HOHOB

KonnexropHble MuacTHHBI, UMEIOIIUE JBE WM Oojiee MIETH W 1a3a, CIeluaIbHO
MpeaHa3HavYeHHbIE WM TOATOTOBJICHHBIE 7151 cOOpa IMMy4YKOB HOHOB O0OOTAIEHHOTO
u OOCHEHHOTO YypaHa W W3TOTOBJICHHBIE W3 COOTBETCTBYIOIIUX MATEPUAJIOB,
TaKWX, KaK rpa(uT WIn HepKaBeroImas CTajb.

c) BaxyymHbIe KOXKYXU

CriennaiibHO TIpeHa3HAYEHHBIE WITM IOITOTOBIICHHBIE BAaKyyMHBIE KOXKYXH IS
3JICKTPOMATrHUTHBIX CEMapaTopoB ypaHa, W3TOTOBIICHHBIE W3 COOTBETCTBYIOIIUX
HEMarHUTHBIX MaTEepPHANIOB, TAKUX, KaK HEpXKaBEIOI[asl CTallb, U MpeJHA3HAUYCHHBIC
Iu1st pabotel ipu nasiernn 0,1 [1a nnm Hke.

INOACHUTEJIbBHOE 3AMEYAHUE

OTH KOXYXM CIELHAIbHO NpPEAHA3HAYEHBl Ul NIOMELICHUS B HUX HMCTOYHUKOB
MOHOB, KOJJIEKTOPHBIX IUIACTHH W BOJOOXJAKAAEMBIX BKJIAJBIIIEH U HMEIOT
NPUCTIOCOONCHNS Al COCTUHEHUH MUQQy3UOHHBIX HACOCOB M MPHCIOCOOICHUS
JUTSL OTKPBITHA U 3aKPBITHS B LIETISIX U3BJICUEHUS U 3aMEHBI STUX KOMIIOHEHTOB.

d) MarsuTHbIE€ HOJIFOCHBIC HAKOHCYHUKHU

CrenpanbHO TpeHa3HauYeHHBbIE WM TIOATOTOBJICHHBIE MAarHUTHBIE TOJIOCHBIE
HaKOHEYHHUKH, UMEIOLINe AuaMeTp Ooiee 2 M, HCIOIb3yeMble I oOecTiedeHus
MIOCTOSSHHOT'O MarHUTHOTO TIOJIS B 3JIEKTPOMATrHUTHOM CEIAapaTope U30TOIOB U JJIA
MEPEHOCa MarHUTHOI'O MOJIL MEXKIY PACIIOI0KEHHBIMU PSAJIOM CEIapaTOpaMu.

BbICOKOBOJIbTHbIE HCTOYHUKH MATAHUS

CrieruaJibHO  MPEHA3HAYCHHBIC WJIM IOJTOTOBJICHHBIC BBICOKOBOJBTHBIC HMCTOYHUKHU
MUTAHUS Ui WCTOYHWKOB HOHOB, OOJagarolyie MOJHBIM HAOOpOM  CIIEIYHOIIUX
XapaKTEPUCTUK: MOTyT paboTaTh B HEMPEPHIBHOM PEKHUME, BBIXOIHOE HANPSHKEHUE
20 000 B unm 6onee, BEIXOHOM TOK 1 A nnm Goniee U cTaOMIIM3AIMsl HAMIPSHKCHISI MEHEE
0,01% B TeueHwue 8 Jacos.

HcTouyHNKH NUTAHUS JICKTPOMArHuToB

CrenmanbHO MpeJHa3HA4YE€HHBIE WM TOATOTOBICHHBIE MOINHBIE HCTOYHUKH MHUTaHUSA
IIOCTOSTHHOTO TOKa JUIA 3JIEKTPOMArHMTOB, OOJIAAAIONINE MOJTHBIM HAOOPOM CIIEAYIOLIHX
XapaKTePHCTHK:  BBIXOJHOH TOK B HempepblBHOM pexume 500 A wim Gomee mnpu
HanpsokeHnn 100 B wm Ooree, mpu cTabMiM3anuy MO TOKY WM HANpSHKCHHUIO MEHee
0,01% B TeueHue 8 4yacos.

YcraHoBKH AJIs  NPOM3BOACTBA THKEJIOH BOAbI, JeHTepHUA M JeHTepHEeBBIX
coeJUHEeHU M 000pyl0BaHHe, CIICHATBHO NPeIHAZHAYCHHOE HJIN MOAT0TOBJICHHOE
AJ11 3TOr0

BBOJHOE 3AMEYAHIE

Tsokenyro BOAY MOXKHO TPOU3BOIHMTH, KCIONB3Ys pa3lu4Hble mporecchl.  OmHaKo
KOMMEPUECKH BBITOJHBIMU SBISIFOTCS JIBa MpoOIlecca: MPOIecC W30TOMTHOTO 0OMEHa BOJIBI
u cepoBojopoa (porecc GS) u nporecc U30TOMHOTO 0OMEHa aMMHAaKa ¥ BOJIOPOa.

[Ipomtecc GS ocHoBaH Ha 0OMeHe BOAOPOAA M ACUTEpHS MEKIY BOJOW U CEPOBOAOPOIOM

B CUCTEME KOJIOHH, KOTOPBIE€ IKCILUTYaTUPYIOTCS C XOJOJIHOM BEPXHEH ceKuuen u ropsuei
HIKHEH ceknueil. Bona TeueT BHM3 1O KOJIOHHAM, B TO BpPEMs KaK CEpOBOJOPOAHBIN ra3
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LUPKYJUPYET OT JHA K BEpPLIMHE KOJIOHH. [l CONENCTBHS CMEIIMBAHUIO ra3a U BOJBI
WCIIONB3yeTCs Psf AbIpYAThIX JIOTKOB. JleWTepuii mepememaeTcs B BOMY HPU HU3KHX
TeMIepaTypax U B CEpOBOJIOPOJI IIPH BBICOKHX Temrieparypax. OOoramieHHbIe AedTepreM
ra3 Wivd BOJa yAAJSIOTCS U3 KOJOHH MEPBOW CTYNEHH HAa CTHIKE TOPSYUX U XOJIOJHBIX
CEKITUii, M TPOIIECC IOBTOPSETCS B KOJIOHHAX Cienyromei crymeHu. llpomykT nociemnneit
da3el - Boma, oOoramennas neitepuem 1m0 30%, HampaBiseTCs B IUCTHUIAIIMOHHYIO
YCTaHOBKY ISl MPOU3BOJICTBA PEAKTOPHO-YUCTON TSDKEIOW BOIbI, T.e. 99,75% okucu
JledTepus.

B mporecce obmena MexIy aMMHAKOM U BOJOPOJOM MOXHO H3BICKATh NEUTEpHil U3
CHHTE3-Ta3a IMOCPEACTBOM KOHTAKTa C KUAKAM aMMHAKOM B MPUCYTCTBUH KaTalH3aTopa.
CunTtes-ra3 nojaercsd B 0OOMEHHBIE KOJIOHHBI U 3aT€M B aMMHUauHbId KOHBepTep. BHyTpu
KOJIOHH ra3 TMOJHMUMAETCs OT JHA K BEpIIMHE, B TO BpeMs KaK KHJIKAH aMMHaK TE€4eT OT
BEPILIUHBI KO JHY. JlelTepuil B CHHTE3-Ta3e JUIIAETCA BOJOPOJia U KOHUEHTPUPYETCS B
aMMMHaKe. AmMMuak MNOoCTynaeT 3aTeéM B YCTAHOBKY I KPEKHMHI'a aMMHaKa Ha JHC
KOJIOHHBI, TOTJa Kak ra3 cobupaercs B aMMHAdYHOM KOHBepTepe Ha BepmuHe. Ha
MOCIIECAYIOMMX  CTYNEHSIX IPOUCXOMUT  JallbHeWIiee  oOoTramieHHe, ©  IyTeM
OKOHYATEIhbHON JAUCTHILISIMHA MTPOU3BOJUTCS PEaKTOPHO-YHCTAs TsbKenas Boaa. [lomaya
CHHTE3-Ta3a MOXKET OBITh 0OecledeHa aMMHUAaYHON yCTaHOBKOW, KOTOpasi B CBOIO OUEPeIh
MOJXKET OBITH COOPY’KEHa BMECTE C YCTAaHOBKOM JJIsi IPOU3BOJICTBA TSKEIION BOJBI IyTEM
M30TOITHOTO OOMEHa aMMHUaKa M Boopoja. B mporiecce aMMHadHO-BOIOPOIHOTO OOMEHa
B Ka4u€CTBC HCTOYHHMKaA HCXOAHOI'O HeﬁTepHH MOJKET TaK)K€ HCIIOJIB30BaThLCSI OOLIYHAS
BOJA.

MHorue nmpeaMeTsI KIIF0YeBOro 000pyA0BaHMs ISl YCTAHOBOK IO MTPOM3BOACTBRY TSIKEIOH
BOJIbI, MCTIOJIB3YIOUIMX TMpoueccsl GS WM aMMHauHO-BOAOPOAHOIO OOMEHa, IIHPOKO
pacmpocTpaHeHbl B HEKOTOPBIX OTpacisaX HEPTEeXUMHUYECKOW MPOMBIILICHHOCTH.
Oco6eHHo 3TO KacaeTcst HEOONBIINX YCTaHOBOK, MCHOMB3yIomuX mnpouecc GS. OnnHako
HEMHOTHE TMpeaMeThl 000pyHOoBaHMs SBISAIOTCA CTaHAapTHeIMU. [lpomeccet GS m
aMMHaYHO-BOJIOPOTHOTO  OoOMeHa  TpeOyroT  0o0pabOTKH  OONBIMMX  KOJIWYECTB
BOCIUIaMCHAIOIIUNXCA, KOPPO3UMOHHBIX W TOKCHUYHBIX )KI/II[KOCTCI‘/II nIpu TOBBINICHHOM
naBieHuu.  COOTBETCTBEHHO MpH pa3pabOTKe CTaHAApTOB 10 NPOCKTHUPOBAHHUIO U
9KCIUTyaTaluu Uil YCTAHOBOK M 000pPYIOBAaHUS, UCIIONB3YIOIINX STH HPOLECCHI, CIeIyeT
yAENATh OOJBIIOe BHUMAHUE MOA00PY MAaTepHaliOB U UX XapaKTEPUCTHKAM C TEM, YTOOBI
00eCIIeYnTh IITUTENBHBIA CPOK CIIyXOBI TIPU COXPAHCHHWH BBICOKOW O€30MacHOCTH H
HAJC)KHOCTH. Ompenenenne MacmTaboB 00yCIOBIMBAaeTCA TJIABHBIM — 00pa3oM
COOOpaXCHUSIMU HSKOHOMHUKH W HeoOXOoAuMocTH. Takum o0pa3oMm, Oosblias 4YacTh
MIpeIMeTOB 000PyAOBaHIS H3TOTOBIISIETCS B COOTBETCTBUH C TPEOOBAHUAMH 3aKa34HKa.

Hakonen, ciemyer oTMeTuTh, 4TO Kak B mpouecce GS, Tak M B mpoluecce aMMHAayHO-
BOJOPOJHOIO OOMeHa, IpeaAMeThl O00OpyNOBaHUs, KOTOpble IO OTAEIBHOCTH HE
NIPEAHA3HAYECHBl WIA IOArOTOBJIEHBI CHELHAIBHO Ui IPOU3BOJCTBA TSDKEIOW BOJBI,
MOTYT COOMPAThCS B CUCTEMBI, CIICLMANIBHO MTPEeJHA3HAYEHHBIC WIIM NOATOTOBICHHBIC IS
MIPOM3BOACTBA TsKENOM Boabl. IlpuMepamMm Takmx CHCTEM, MPUMEHSIEMBIX B 000OHMX
MIPOLIECCAX, SBIAIOTCA CHCTEMa KaTaJIUTHUYECKOro KPEKHHIa, UCHOJb3yeMas B Ipolecce
o0MeHa aMMHUaka ¥ BOAOPOJa, U JUCTHIIILIMOHHBIE CUCTEMBbI, HCIIONb3YyEMbIE B IIPOIEcce
OKOHYATEIbHOW KOHILICHTPALUU TSKEIOW BOJbI, TOBOMSILEH €€ 10 YpOBHSA PEaKTOPHO-
YHUCTOM.

HpeIIMeTI)I 060py110BaHI/I$I, KOTOpPBIC CICIHUAIbHO MNPEAHA3HAYCHBI WM IMOATOTOBJICHBI

JUTSL IPOM3BOJICTBA TSDKEJION BOMBI MyTEM HCIONIBb30BaHUs 100 mporiecca 0OMEeHa BOIBI U
CepoBOIOpO/Ia, TNOO Tporecca 0OMeHa aMMHUaKa U BOJIOPO/Ia, BKIFOYAOT:
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6.1.

6.2.

6.3.

6.4.

6.5.

6.6.

Boao-cepoBoaopoaHbie 00MeHHbIE KOJTOHHBI

OOMEHHBIE KOJIOHHBI, H3TOTaBIMBAaeMble M3 MEIKO3EPHHUCTON YTIIEPOJUCTON CTallu
(mampumep, ASTM AS516), muamerpom ot 6 M (20 dytoB) mo 9 m (30 dhyTOB), KOTOpHIE
MOTYT 3KCIUTyaTUPOBAThCS TpH JaBlieHWH CBbIe i paBHoM 2 MIla (300 ¢yHT/KB.
IIOWM) W UWMEIOT KOPPO3WOHHBIA JOMyCK B 6 MM WIH OOJBINE, CIEIHATBHO
MpeJHa3HaueHbl WJIM TOJATOTOBJIEHBI JJsI TPOU3BOACTBA TSHKEIOW BOJBI IMyTEM
WCTIOJIH30BAHMS MTPOIECCa U30TOMHOTO0 0OMEHa BOJIBI M CEPOBOIOPO/IA.

I'azopyBKH M KOMIIpeccopbI

OpHoctynenuarsle, Manonanopuele (T.e. 0,2 MIla wm 30 ¢yHT/KB. O10iiM)
IIEHTPOOEKHBIC Ta30yBKH HJIN KOMIIPECCOPHI I UPKYJSIIAE CEPOBOIOPOTHOTO Ta3a
(t.e. raza, comepxkamero Oomee 70% H,S), cnenmanbHO mNpenHA3HAYCHHBIC WU
[TOATOTOBIICHHBIE JIJISI TIPOM3BOJICTBA TSDKENOM BOJBI IIyTEM HCIIOJIIB30BaHUS Tpoliecca
oOMeHa BOABI U CEpPOBOAOPOIA. OTH Ta30AyBKH WM KOMIIPECCOPHI HMEIOT
IIPOM3BONTENLHOCT, IPEBBINIAIONLYI0 HMIM  paBHylO 56 M’/c. (120 000 SCEFM)
MpU SKCIUTyaTalliyl IO JABJICHWEM, TIPEBBIMIAONMM Wi paBHeM 1,8 Mlla
(260 ¢ynt/KB. MIOWIM) HAa BXOJle, M CHA0XEHBI CalbHUKAMH, YCTOHYMBHIMH K
Bo3aencTeuio H,S.

AMMHAYHO-BOIOPOHBbIE 00MEHHbIE KOJOHHBI

AMMHMa4YHO-BOIOPOJHbIE OOMEHHBIE KOJIOHHBI BBICOTOM Oonee wiau paBHOH 35 M
(114,3 pyroB) muamerpom ot 1,5 M (4,9 dyrtoB) mo 2,5 m (8,2 GpyTOB), KOTOpBIE MOTYT
9KCITyaTHPOBAThCS MOJ JAaBjieHueM, npesbimatommM 15 MIla (2225 ¢ynt/kB. moiim),
CIEeLHAIbHO NpeIHa3HAUCHHbIE WIN IIOATOTOBJICHHBIE JUI MPOU3BOACTBA TSXKEJIONH BOJBI
IIyTeM HUCIIOJIb30BaHUS Ipoliecca 0OMeHa aMMMaka M BOJOpOJa. OTU KOJOHHBI HMEIOT
TaKke N0 MEHbLIEH Mepe OJJHO OTOOPTOBAHHOE OCEBOE OTBEPCTUE TOTO JKE€ IUAMETpPa, 4To
U LWIMHApPUYECKas 4YacTh, dYepe3 KOTOPYI0 MOTYT BCTaBJATHCS WIM BBIHUMAThCA
BHYTPEHHHE YaCTH KOJIOHHBI.

BHyTpemme YaCTH KOJIOHHBI U CTYII€HYAaTbl€ HACOCbI

BHyTpeHHI/IG YaCTU KOJIOHHBI M CTYIICHYATbIC HACOCHI, CIICHHUAJIBLHO IMPEAHA3SHAYCHHBIC
Win TNOATOTOBJICHHBIC I KOJOHH I TIPOU3BOJACTBA TSDKETI0H BOAbBI IIYyTEM
HCIIOJIb30BaHUA Iporecca aMMHUAYHO-BOAOPOIHOTO obMeHa. BHYTpeHHI/Ie qacTu
KOJIOHHBI BKJIFOYAKOT CICHUAJIBHO MPCAHA3HAYUCHHBLIC KOHTAKTOPBI MCXKAY CTYIICHAMU,
COHefICTBYIOHIHe TECHOMY KOHTAKTYy ra3a v XHUJIKOCTH. CTYHCHT-IaTI)Ie HaCOChI BKIIFOYAXOT
CIICHUAJIBHO NPE€AHA3HAUYCHHBIC IIOrPYXKAC€MBIC B KHUJAKOCTHL HACOCHI IJId HUPKYJISAINU
JKUJKOIro aMMuaka B Ipeaciax o0beMa KOHTAKTOPOB, HaXOAAIIUXCsS BHYTPU CTyHCHCI;’I
KOJIOHH.

YcTaHOBKH A/ KPeKHMHIa aMMHaKa

YCcTaHOBKHM IS KPEKMHTa aMMHUaKa, SKCIUTyaTHpPyeMble T0JT TaBJICHUEM, ITPEBBIIIAIONIIM
it paBHeiM 3 MIla (450 ¢pyHT/KB. M10iiM), CcHEUMANBHO TpeJHa3HAaYCHHBIE WM
[IOJTrOTOBJICHHBIE Ul MPOM3BOACTBA TSDKEJIOW BOXBI ITyTEM HCIIOIB30BAaHUS Ipolecca
U30TONHOr0 0OMEHA aMMHaKa U BOJOPOJa.

HNudppaxpacHble aHATH3aTOPBI NOTJIOLIEHHS

HudpakpacHble aHaIU3aTOpbl MOIJIOIIEHUS, CIOCOOHBIE  OCYLIECTBISATH — AHAIM3

COOTHOIICHUSI MEXIY BOJOPOJOM W JeMTepreM B pPeaJbHOM MacIiTa0e BPeMEHH, Korja
KOHIEHTPAINH JeHTeprs paBHBI WK TpeBhImaoT 90%.
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6.7.

7.1.

7.2.

7.3.

KaTtaautnyeckue meuu

Karanmutudeckue meun st mepepaboTKy 00OTaIleHHOTO JEHTEPHUEBOrO ra3a B TSKEIYIO
BOJy, CIICIMATBHO MpeIHAa3HAUYCHHbIC WX MOJATOTOBICHHBIC AJIS MPOU3BOJICTBA TAXKEION
BOJBI ITyTEM HCIIOIH30BAHUS IIPOIECca M30TOITHOTO 0OMEHa aMMHUaKa U BOAOPO/IA.

YceTraHoBKH VIS KOHBEPCUH YPaHa U 000py/A0BaHMe, CIIeHAIbHO MPeIHA3ZHAYEHHOe
WJIH OATO0TOBJICHHOE /IJISl 3TOT0

BBOJHOE 3AMEUAHUE

B ycranoBkax W cucTemax sl KOHBEPCHH YypaHa MOXET OCYIIECTBISATHCS OJHO WIIN
HECKOJIBKO INPEBpalleHUi U3 OJHOT0 XMMHYECKOrO M30TONA ypaHa B APYroM, BKJIIOUas:
KOHBEPCHIO KOHIIEHTpaToB ypaHoBo pyzasl B UOs;, kouBepcuto UO; B UO,, KOHBEpCHIO
okuceit ypana B UF, unu UF, kouBepcuto UF, B UF¢, kouBepcuro UFg B UF,4, koHBepcuto
UF,4 B Metaimuuecknil ypaH u KoHBepcuto (ropumoB ypaHa B UO,. MHorue Kito4eBbie
KOMIIOHEHTBl O00OpYJOBaHHS YCTAaHOBOK [UII KOHBEPCHH ypaHa XapaKTepHBI s
HEKOTOPBIX CEKTOPOB XMMHYECKOW oOpabaThiBaromiedl mpomblluieHHOCTH. Hampumep,
BUIBl OOOPYIOBAaHHWA, HCIONB3YEMOT0 B J3THX IpOIeccax, MOTYT BKIIOYaTh: ME€YH,
KapyceJbHbIE MeYH, PEaKTOpbl C ICEBIOOKMKEHHBIM CJIOEM KaTalu3aTopa, *KapoBble
peakTopHble OallHW, JKHAIKOCTHBIE UEHTPUPYTH, IJUCTWUIAIUOHHBIE KOJOHHBI H
KUIKOCTHO-)KUIKOCTHBIE 3KCTPAKIIMOHHBIE KOJOHHBL. OJHAKO HE MHOTHE KOMIIOHEHTHI
000pyZOBaHMs HMMEIOTCSI B '"TOTOBOM BHIE"; OONBLUIMHCTBO M3 HHUX IOJDKHBI OBITH
ITOATOTOBIJIEHBI COTJIACHO TPEeOOBaHWAM M CIEU(HUKAIMAM 3aKazdhka. B HEKOTOpbIX
ciydasx TpeOyeTcsi y4YMTBIBaTh CIEUUalbHBIE MPOCKTHBIE M  KOHCTPYKTOPCKHE
O0COOCHHOCTH JUTsl 3alllUTHl OT arpecCUBHBIX CBOMCTB HEKOTOPHIX M3 00pabaThIBAEMBIX
xummueckux BemecTtB (HF, F,, CIF; u dropunsr ypana). Hakoner, ciexyeT oTMETHTb,
4TO BO BCEX IMpoleccaX KOHBEPCHM YpaHa KOMIIOHEHTHI 00OpYJOBaHHs, KOTOpHIC
OTIEJBHO CHELUATBbHO HE MpPEIHa3HAYEHbl WM MOATOTOBJEHBI AJI1 KOHBEPCUM YypaHa,
MOTYT OBITh OOBEAWHEHBI B CHCTEMBI, KOTOPbIC CIELUATBHO TpeIHa3HAYCHbl WIH
MOATOTOBIICHBI JIJIs1 UCIIOJIB30BaHUs B LIETSAX KOHBEPCHUU ypaHa.

CrnenmajbHO NpeAHAa3HAYEHHbIC MJIM TOATOTOBJEHHBbIE CHCTEMBbI IJs KOHBEpCHH
KOHIIeHTPaToB YpaHoBoii pyasl B UQO;

[NOACHUTEJIBHOE 3AMEYAHUE

KonBepcuss konmentparoB ypaHoBod pyasl B UO; MOXKET OCYIIECTBIATHCS CHadala
[IOCPEACTBOM PpACTBOPEHMS pPYJbl B A30THOH KHUCIOT€ M 3KCTPAKIUH OYMIIEHHOIO
rekcarupaTa ypaHWIOUHUTpaTa C IIOMOIIBIO TaKOTrO pAcTBOPUTENS, KaK TPHOYTHI
dhocoar. 3aTeM rekcaruapar ypaHwiIauHHTpaTa mnpeobOpasyercs B UO; mmbo
MOCPEJCTBOM KOHLEHTPAlMM W JICHHUTpaluH, 00 TOCPEACTBOM HEHTpaIn3aliH
ra3oo0pa3HbIM aMMHAaKOM JJsl [OJY4YEeHUS IUypaHaTa aMMOHMSA C IOCIEIYIOLIeH
¢$ubTpanmeH, CymKoi U KaJbIIMHAPOBAHUEM.

Cﬂelll/laﬂbﬂo npeaHasHa4YeHHbI€ MJIM IOATOTOBJICHHBIC CHUCTEMbI 1JiI1I KOHBEPCHHU
UO3BUF6

[NOACHUTEJIbBHOE 3AMEYAHUE

Konsepcust UO; B UFs MOXeT 0CyIIECTBIATBCS HEMOCPEACTBEHHO QropupoBanueM. s
rporiecca TpedyeTcss HCTOYHUK ra3000pa3Horo Gropa Win TPeX(PTopucToro XJjopa.

CHe].lI/IaJILHO NnpeaHasHa4Y€eHHbIC WU NOATOTOBJICHHBIEC CHUCTEMbI /51 KOHBEPCHU
U03 B UOZ

[HOACHUTEJIBHOE 3AMEYAHUE

Konsepcuss UO; B UO, MOXET OCYMIECTBIATHCS MOCpencTBOM BoccTaHoBieHUss UQO;
ra3000pa3HbIM KPEKUHT-aMMHUAKOM WJIH BOAOPOIOM.
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74.

7.5.

7.6.

7.7.

7.8.

Cﬂelll/laﬂbﬂo npeaHasHa4YeHHbI€ WJIU IOATOTOBJIEHHBIC CHUCTEMbI 1JiII KOHBEPCHH
UOzBUF4

[NOACHUTEJIbBHOE 3AMEYAHUE

Konsepcus UO, B UF,; Moxer ocymiectBiiaTbesi mnocpeactBoMm peakuuu UO; ¢
razoo0pa3HbeIM ¢TopucTeiM BogopoaoM (HF) mpu Temmneparype 300-500°C.

CHel[I/IaJII)HO npeaHasHa4Y€HHbI€ WJIU NOATOTOBJIEHHBIC CHUCTEMbI 1JiII KOHBEPCHUHU
UF4 B UF6

[HOACHUTEJIBHOE 3AMEYAHUE

Kounsepcus UF,; B UF ocyuiecTBusieTcsi MOCPEICTBOM 3K30TEPMUUYECKON peaKIUu ¢
¢Topom B peakropHoi Oamue. UFg KoHIEHcHpyeTCcs W3 TOPSYMX JIETYYHX T'a30B
MOCPECTBOM MPOMYCKaHWsA IOTOKAa Ta3a 4Yepe3 XOJNOAHYIO JIOBYLIKY, OXJIaKICHHYIO
mo -10°C. Jlns mporiecca TpedyeTcss HICTOYHHK ra3000pa3Horo (ropa.

CrneumajbHO NpeAHAa3HAYEHHbIE MJIM TOATOTOBJEHHBIE CHCTEMBbI Jsl KOHBEpCHH
UF4 B MeTaniiMm4ecKuii ypaH

[NOACHUTEJIBHOE 3AMEYAHUE

Koneepcus UF, B MeTaJulMuecKuil ypaH OCYLIECTBIACTCS IIOCPEICTBOM  €rO
BOCCTAQHOBJICHUS] MarHueM (KpyIHbIE TTApTHH) WK KanbliieM (Maible maptun). Peakius
OCYILIECTBIISIETCS IIPH TEMIIEpaTypax BbIILIE TOUKHU MasieHus ypana (1130°C).

CrenuajabHoO NPECAHASHAYCHHBbIC WJIH NOATOTOBJICHHBIC CHUCTEMBI IAJs1 KOHBEPCHH
UF6 B UOZ

I[NOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UFs B UO, MOXET OCyIIECTBISATHCS MOCPEICTBOM OJIHOTO U3 TPEeX MPOIIECCOB.
B nepsom npouecce UF¢ BoccranaBnuBaerca u ruaponusyerca B UO, ¢ HCHOIb30BaHUEM
BOJIOpoJia U napa. Bo Bropom mnpouecce UF runponusyercs pacTBOPEHUEM B BOJE, NS
OCaXJICHUS TUypaHaTa aMMOHHUS TOOABISIETCS aMMHUAK, a TUypaHaT BOCCTAHABIIUBACTCS B
UO, Bogoponom mpu Temmeparype 820°C. Ilpu Tperbem mporecce razoodpazasie UFg,
CO, u NH; cMmemmBaroTcss B BOJE, OCaXIas ypaHWIKapOOHAT aMMOHHSI.
YpaHuikapOOHAT aMMOHHS CMEIIMBAETCS C MapoM M BOAOPOAOM IIPHU TEMIIEpaType
500-600°C mya mpomssoactea UQO,.

Konsepcus UFg B UO, wacto ocymiecTBisieTcs Ha IMEPBOW CTYNEHH YCTaHOBKU IIO
M3TOTOBJIEHUIO TOILIMBA.

Cneuna.m,no npeaHasHa4Y€HHbI€ WJINX NMOATOTOBJIEHHBIC CHUCTEMbI 1JiII KOHBEPCHH
UF6 B UF4

[NOACHUTEJIBHOE 3AMEYAHUE

Kounsepcus UF B UF, ocymiecTBiisieTcss NOCPEACTBOM BOCCTAHOBIICHUS! BOJIOPOJOM.
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