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JONOJIHUTEJIBHBIA ITPOTOKOJI K COTJIANIEHUIO MEXIY
KOPOJIEBCTBOM HOPBET'MM U MEXJAYHAPOAJHBIM ATEHTCTBOM
110 ATOMHOWY SHEPI'HY O IPUMEHEHHHU T'APAHTHM B CBS3M C
JAOT'OBOPOM O HEPACITPOCTPAHEHHMHU AAEPHOI'O OPY KU

1. Texcr JIOMOMHHTENBHOTO NMPOTOKONA K COITALIEHHIO O TAPAHTHAK’, 3aKIIOYEHHOMY
Mexxny KoponesctBom HopBeruu 1 MexayHaponHBIM areéHTCTBOM IO aTOMHOM 3HEPTHHU B
HENsAX NPHMEHEHHS TapaHTHH B CBA3M ¢ JIOTOBOPOM O HEpacnpOCTPAaHEHHH SIEPHOTO
opyxus (JIJHAO), BocmpousBOguTCss B HACTOAIIEM [OKyMEHTe IS CBECHUS BCeX
rOCy[apCTB-wIeHOB. JIOMONHHUTENBHBIH MpoTokoa 6p1 ono0pen CoBETOM YNPABITIOIIMX
24 mapra 1999 ropa. Own 651 oxnucan B Bene 29 cenrsa6pa 1999 ropa.

2. B coorerctBuM co Crathei 17 JONOTHHUTENBHOTO MPOTOKOJA OH BCTYNHI B CHIYy B
J€Hb, KOrjJa ATEHTCTBO NONy4uio oT HopBernmn micbMEHHOE YBEIOMJIEHME O TOM, YTO
3aKOHOHATENbHble H/MIIM KOHCTHTYHHOHHbIe TpebosaHuss Hopmeruu, HeoOXxomuMmsble nis
BCTYIUIEHHUS B CUILY, BBIIOJIHEHH], T.¢. 16 Mas 2000 rona.

B Hacrosiuem HEPOPMaLOHHOM IMPKYIAPE K TEKCTY NOGABIIEHH CHOCKH.
Bocnpoussenero B nokymente INFCIRC/177.

Tlo coobpaxeHHAM SKOHOMUM HACTOSLIMIA JOKYMEHT OTIEYaTaH OrPAHUYEHHBIM THPAKOM.
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INFCIRC/177/Add.1
Attachment

JTONOJHUTEJBHBIA IIPOTOKOJ K COIJIAIIEHUIO MEXIY
KOPOJIEBCTBOM HOPBEI'NH U MEXKIYHAPOJHBIM ATEHTCTBOM
10 ATOMHOM SHEPTHH O IPUMEHEHUM 'APAHTHM B CBSI3U C
JOT'OBOPOM O HEPACTIPOCTPAHEHHMU SAJEPHOI'O OPYKHUA

I[TPUHUMAS BO BHUMMAHHE, uro KoponesctBo Hopeerus u MexnyHapoanoe
areHTCTBO 110 aTOMHOH JHepruu (B JanbHelieM HMeHyeMoe "ATeHTCTBOM') SBJISIOTCS
yyacTHEkamu Cornamesuss © IpUMEHeHWM TrapaHTud B CBsi3M ¢ JloroBopoM o
HEPACTIPOCTPaHEHUH SIEPHOrO opyxHus® (B HanbHeiimeM uMeHyeMoro "COriameHHeM O
rapanTusax"), KOTopoe BCTynwio B cully 1 maprta 1972 ropa;

YUUTBIBAS xenanue MexIyHapoaHOro coolliecTBa emie 0onee yKpelnHuTh Pexum
SIIEPHOTO HEpAcIpOCTPaHEHHs IyTeM IOBBILEHHA HEHCTBEHHOCTH M 3()QeKTHBHOCTH
CHCTEMBI rapaHTHH ATEHTCTBA;

HAIIOMMHAS, yto AreHTCTBO IIpU OCYHIECTBIEHUHU TapaHTHH JODKHO YYUTHIBATh
HeoOxonumocTh: u3berath co3maHus NPENITCTBUH SKOHOMHYECKOMY M TEXHOJIOIHYECKOMY
pasBuTHO HopBeruu Hiu MEXAYHapOLHOMY COTPYAHHUYECTBY B O0ONacTH MHUPHOH saepHOH
JIEATENbHOCTH; COONIOAAaTh JEHCTBYIOIIME TOJOXKEHHS B O0O0JIacTH OXpaHbl 3I0pPOBBS,
Oe3onmacHocTH, GHU3MYECKOH 3alMThl, a TaKKe JApyrHe JercTByiomue TpebopaHus
6e301aCHOCTH M IpaBa OTAENbHBIX JIHL; U TIPHHHMATh BCE MEPBHI I10 3aLINTE KOMMEPUECKHUX,
TEXHOJIOTHYECKUX H IPOMBIIUIEHHBIX CEKPETOB, a TakKXKe Jpyroi KoHumeHuHaabHOH
uHbopMaIuu, KOTopas CTAHOBUTCS €My H3BECTHOH;

[IPUHUMAS BO BHHWMAHHE, uyro uacToTa NpOBENEHMS W HHTEHCHUBHOCTH
MEpONpHUATHH, YyKa3aHHBIX B HactosmeM IIpotokone, OyayT DomepxuUBaThCs Ha
MHUHMMaJIBHOM YPOBHE, COOTBETCTBYIOILEM 1€ TOBBIMICHHS JIEHCTBEHHOCTH H
3¢ hEKTUBHOCTH rapaHTHii ATeHTCTBA;

HACTOSILUMM Hopserus 1 ATEHTCTBO COTTIACHIINCEH O HHKECIIEAYIOIIEM:

Bocnpoussenen B noxymente INFCIRC/140.



CBA3b MEXAY HACTOAINKUM NPOTOKOJIOM H COTJIAHIEHUEM

O I'APAHTHAX

Cratpsa 1

IMonoxenus CornamieHus 0 TapaHTHIX NPUMEHSIOTCA K HacTosAmeMy IIpoTokony B Toit
Mepe, B Kakoit OHH COOTBETCTBYIOT IOJIOKEHHUAM HacToswero IIpoTokona 1 COBMECTHMBE C
HHMH. B cioywae npotuBopedmA Mexay nonoxeHusMu CornameHuss O TapaHTHAX H
MOJIOXKEHHUAMH HacTosero IpoTokona npuMeHsI0TCS MON0XEHUA HacToswero [Iporokona.

NPEJOCTABJEHHE HHO@OPMAHUHU

Ctatbs 2

a. Hopserus npenocTasisieT AreHTCTBY 3asABJICHHUE, COJEpKaIee:

i)

iii)

vi)

Ofwee omucaHHe M HHGQOPMALMIO, YKA3bIBAIOIIYID MECTO IIPOBEIACHHA
OTHOCSINHUXCA K SJAEPHOMY TOIUIMBHOMY LKLY Hay4HO-HCCIEI0BATEIbCKHX H
OIMBITHO-KOHCTPYKTOPCKHX paboT, He CBS3aHHBIX C SJCPHBIM MaTepHAJIOM,
OCYWIECTBIIAEMBIX  TIe-NH0O0, KOTOpble  (GHUHAHCHPYIOTCH,  MOJMYYHIH
KOHKPETHOE pa3pellieHHE MM KOHTPOJNHPYIOTCS HIH OCYLUECTBISAIOTCA OT
nMenu Hopsernm.

OnpenenenHyto AreHTCTBOM Ha OCHOBE  OXXHIAEMOTO  ITOBBIIICHHA
neiicTBeHHOCTH MM 3G¢dEeKTHBHOCTH M cornacoBaHHyio ¢ Hopserueit
HHGOpMAIIMIO O Kacarolleics rapaHTHi 3KCIUTyaTallHOHHOM JEeATENbHOCTH Ha
yCTaHOBKaX M B MECTaXx  HAXOXIEHHS BHE YCTaHOBOK, TIZe OOBIYHO
HCIIONIb3YyeTCs SAEPHBII MaTepHal.

OO0mee omucaHHe KaXAOTO 3/IaHMS HA KaXAOH Iowm@aake, BKIKOYas €ro
HCIIOJIb30BAHHE, U, ECIIH 3TOTO HENOCTATOYHO - ONMCAHHE €r0 COAEPIKHMOTO.
3TO OMHUCAHHE BKIIIOYAET KapTY TAKOH IIOIAJKH.

Onucanmne Macmtaba onepauui IS KaxI0ro MECTa HAaXOMIEHHA, HMEIOLIEro
OTHOLIIEHHE K JeATeNbHOCTH, ykazaHHoM B Ilpunoxenmu I k Hacrosmemy
IIpotokomy.

Hudopmanmio, yKa3pIBAIOIIYID MECTO HAXOXICHHUSA, OSKCIUIyaTaHOHHOE
COCTOSIHHE H OLEHOYHBIE I'OJ0Bbl€ IMPOHU3BOACTBEHHBIE MOITHOCTH YPaHOBBIX
PYIHHKOB M OOOraTUTENbHBIX YCTAaHOBOK H TOPHEBBIX OOOTaTHTENBHBIX
YCTaHOBOK H CYLUECTBYIOLIHUK TOJOBOI 00BEM NPOH3BOJACTBA TAKHUX PYJHHKOB
H oforaTuTeNnbHBIX YCTaHOBOK mini1 Hopeerum B uenom. Hopserus
IpEeAOoCTaBIsieT MO 3ampocy ATEeHTCTBa JaHHbIE O CYIIECTBYIOLIEM TOJOBOM
o0beMe MPOH3BOACTBA OTACIBHOIO PYAHHKA HJIH 00OraTHTENIbHOH YCTaHOBKH.
Ipenocrasnenue 310t HHGOpMaUKH He TpeOyeT BeAeHHSI MOAPOOHOro yyera
SAEPHOr0 MaTepHuana.

I/IHQJopmaumo OTHOCHTENBHO HCXOAHOT'O MaTepHaa, KOTOprﬁ e HE JOCTHT
CoCTaBa M 4YHMCTOTHI, KOTOPBIC ACNAKOT €ro NPHrOAHBIM AJI1 H3TOTOBJIIEHHA
TOINIHBA WIH H30TOITHOT'O 060FallleHHH, BKJIIOYAIOIITYIO.



a) KOJINYECTBA, XMMHYECKHH COCTaB, HCIIOJIb30BaHHE 150174
TpeAroiaraeMoe HCIOJIb30BaHUE TaKOro MaTepHaa, HE3aBHCHMO OT
€ro SIIEPHOTO WM HEANEPHOro HCIONb3OBAHHUSA, Ui KaXKIOro Mecra
HaxoxJeHus B Hopseruu, B KOTOPOM TaKoi MaTepua MPHCYTCTBYET B
KOJIM4ECTBaX, NPEBBIIIAONIMX JeCATh METPHUECKHX TOHH YpaHa M/HIN
JBafIaTh METPHUECKHX TOHH TOPHS, a ANl APYTHX MECT HAXOXACHHS
C KOJNHUeCTBaMH Gojiee OIHOH MeTpudyeckol TOHHEBI- obmee
KonuuecTBo A Hopeeruu B 1enoM, ecinu 310 oOinee KOJIHMYECTBO
NpEBHIIAET JecATh METPUYECKMX TOHH YypaHa MM JABaAlUaTh
MeTpHUYeCKHX TOHH TopHs. Ilpenocrasnenue 3T0it MHGOpPMaNHMK He
TpebyeT BeAeHus moApoOHOro yueTa sAepHOro MaTepHuana;

b) KOJIMYECTBa, XHMHYECKUH COCTaB M NYHKT HA3HAUYEHHS KaXIOH
9KCTIOPTHOH mocTaBku M3 Hopsermm Takoro wartepuana s
KOHKPETHBIX HEsIIEPHBIX LeNIeH B KOINYECTBAX, NPEBBIMIAOIIHX:

1) JIECATh METPHUYECKHX TOHH YpaHa, WM AJIA IOCIIEN0BATENbHbIX
9KCIIOPTHHIX NOCTAaBOK ypaHa u3 HopBeruu B OJHO M TO ke
TOCYAapCTBO, Ka)kKas M3 KOTOPbIX MEHee JECATH METPHUYECKUX
TOHH, HO CyMMa KOTOpPBIX INpEBBIIIAET AECATh METPHYECKHX
TOHH B TEYEHHE roJIa;

2) IBagnatb  METPHYECKMX  TOHH  TOpHSA, um i
NOCIeA0BaTENbHBIX SKCIIOPTHBIX NOCTaBOK TopHs U3 Hopseruu
B OJHO M TO >X€ TOCYAAapCTBO, KaxIas M3 KOTOpBIX MEHee
JBaJIAaTH METPUYECKHX TOHH, HO CyMMa KOTODBIX IPEBHILIACT
IBaalaTh METPHUYECKHX TOHH B TEYEHHUE I0J1a;

C) KOJIMYECTBA, XMMHYECKUH COCTaB, MECTO HAXOXIEHHUS B HACTOsIIEE
BpeMss M HCHONb30BaHHE MIM MPEANONaracéMoe MHCIOIL30BaHueE
KaXOoH MMIOpPTHOM mocTaBku B HopBeruro Takoro marepuana ais
KOHKPETHBIX HEINEPHBIX IeNeH B KOJIMYECTBAX, NPEBbIMIAFOIIIIX:

1) AECATHE METPUUCCKUX TOHH YpaHa, HIH I I0CJICO0BATCIBHBIX
HMIIOPTHBEIX ITOCTAaBOK YpaHa B HopBermo, KaxxXzaasi i3 KOTOPBIX
MEHEEC [OeCATH MCTPHYCCKHX TOHH, HO CyMMa KOTOPBIX
NpEeBRIMACT ACCATh METPHUYECCKUX TOHH B TCUCHUE 04,

2) IBanuath  METPHYECKMX  TOHH  TOpMs, HIH  JUJIA
NIOCNEN0BaTENbHBIX HMIIOPTHBIX NOCTaBOK Topus B Hopsermro,
KaXZasd U3 KOTOPHIX MeHee JBAJlaTH METPUYECKHX TOHH, HO
CyMMa KOTOPBIX HpEBBIIIaeT ABAANATh METPHYECKHX TOHH B
Te4eHHe roja;

IpH TOM NOHMMAaHMH, 4TO MpeJCTaBleHHe HHQOPMALMK O TaKOM MaTepHale,
NpeNHA3HAYEHHOM I HEAAEPHOTO MWCIONB30BaHMA, NOcie TOro Kak OH
IDOCTHIHET OKOHYATENbHOH (DOpPMBI CBOEro HESNEPHOTO KCIOJIB30BaHUS, HE
Tpebyercs.



vii)

viii)

a) HHGOPMAIMIO OTHOCHUTEILHO KOJHYECTB, BHAOB MCHOJIL30BAHUSA U
MECT HaXOXIEHHUS SJIEPHOTO MaTepuania, OCBOOOXKIEHHOIO OT
rapaHTUH B COOTBETCTBHU cO cTaThbel 37 CornaiieHus 0 rapaHTusx;

b) HHGOPMANMIO OTHOCHTENBHO KONHYECTB (KOTOpas MOXET HMEThb
dbopMy OIEHOK) H BHAOB HCIONb30OBaHUA B KaXIOM MecTe
HaXOXXJEHUs SNEpHOro MaTepHaia, OCBOOOKIEHHOro OT rapaHTHH B
COOTBETCTBHHU CO cTaThel 36b) Cormamienus o rapaHTHsX, HO eIlie He
HaxofsIerocss B OKOHYaTeNbHOH QopMe g HEsIEpPHOTO
UCTIOIb30BaHMs, B KOJIMYECTBAX, [IPEBBILIAIOIIMX YKa3aHHBIE B CTAaThe
37 Cornamenus o rapanTusax. IlpenocraBnenue 3Toit uHbOpMaUy He
TpebyeT BelleHHs NoApoOHOro y4eTa siiepHoro MaTtepuaina.

UndopManuio OTHOCHTENBHO MECTa HaXOXJIEHHS WIM JalbHeHmien
00pabOTKM OTXOHNOB CpENHEro MIJIM BBICOKOTO YpPOBHA aKTUBHOCTH,
CoZiepKalllUX IUTYTOHMH, BBICOKOOOOTalEHHBIH ypaH WM ypaH-233, B
OTHOILEHUH KOTOPbIX TNpPUMEHEHHE TapaHTuid ObUI0O IpEeKpallieHO B
coOoTBeTCTBHH co cTather 11 Cormamenus o rapantuax. s nenm HaHHOTO
IyHKTa "JanbHeimas o6paboTka" He BKIIOYaeT NepeyrnakoBKY OTXONOB HIIH
UX JalbHellliee KOHIMIMOHUPOBaHHE, HE NpelycMaTpUBalollee pa3zeleHUs
3JIEMEHTOB, ISl XpaHEHHs HIIM 3aXOPOHEHHMS.

Crenyrouyro HHGOPMAIHIO OTHOCHTENBHO COTJIaCOBAHHOTO 00OPYIOBaHHS H
Hes|IEpHOT 0 MaTepHaa, epeyucieHnbix B Hpunoxenun I1:

a) IO KaXKJI0 3KCIOpTHOI nocraBke 3 Hopseruu Takoro o6opyaoBaHus
U MaTepuana: UIeHTHQHKAIHS, KOTHYECTBO, MECTO NPEAIIOIaraeMoro
UCIIONB30BaHUST B TrOCyAapcTBe-Iojydaresie M jJaTa MWIH B
COOTBETCTBYIOIIMX CIIy4asx OXUJaeMas JaTa S5KCIIOPTHOH ITOCTaBKH;

b) IO KOHKPETHOMY 3aIllpocy AreHTCTBa, noarBepxaeHue Hopperneil xak
UMIIOPTHPYIOIUM  TOCYJapCTBOM  HHGOpMalliK  OTHOCHTENILHO
9KCIOpTa Takoro obopynoBaHMs © MaTepuana B Hopseruio,
IIPeIOCTaBIEHHONH ATEHTCTBY JPYTHUM I'OCYIapCTBOM.

OOmue mIaHel Ha MPEeACTOSINMH JNECATHUICTHHH INepHod, HMerolue
OTHOLIEHHE K pAa3BUTHIO SAAEPHOTO TOIUIMBHOIO LMKNA (BKIIOYas
IUIaHUpYEMBlE OTHOCSINHMECS K SIEPHOMY TOIUIMBHOMY IMKIIy Hay4HO-
UCCIIEIOBATENBCKHE M ONBITHO-KOHCTPYKTOPCKHE paboOThI), KOrga OHH
YTBEPKIECHBI COOTBETCTBYIOIIMMH KOMIIETEHTHHIMH opraHamy B Hopseruu.

Hopserust npuiaraer Bce pa3yMHbIE YCHIIHS, C TEM YTOOBI NPeNOCTaBUTh AT€HTCTBY
CIeAYIoyIo HHGOpManuIo:

i)

obiee omnucanue M HHGOPMALMIO, YKA3BIBAIOIIYID MECTO TPOBEACHHUS
OTHOCSINUXCS K SIEPHOMY TOIUIMBHOMY IIMKJIY Hay4yHO-HCCIENI0BATENLCKHX H
OIBITHO-KOHCTPYKTOPCKUX paboT, HE CBA3aHHBIX C SAEPHBIM MaTEPHAJIOM,
KOTOpbIe KOHKPETHO OTHOCATCS K o00oramieHuio, nepepaboTke sIEpHOTO
TOINIMBA MJIM K 00pabOTKE OTXONOB CpPEOHEr0 HIM BBICOKOIO YPOBHS
aKTHBHOCTH, COJAEPKAIMX IUTYTOHUH, BEICOKOOOOTAMEHHBIH YpaH WM ypaH-



233, ocymiecTBlisieMblx rae-nubo B Hopserun, HO KOTOpHIE HE
GbHHAHCUPYIOTCA, HE TMONYYWIM KOHKPETHOIO pa3pelleHHs HIM HE
KoHTponupyroTcs HopBerueit unm He ocymiecTBIAIOTCA OT UMeHM Hopserum.
JIng uenu maHHOTO MyHKTa "0OpaboTka" OTXONOB CPEOHET0 HIIM BBICOKOTO
YPOBHA aKTHBHOCTHM HE BKIIOYaeT IIEpEYNaKoBKy OTXOAOB HIH HX
KOHIUIIMOHUPOBAHHUE, HE IpEayCMaTPUBAIONIEE pa3leNICHUS 3JIEMEHTOB, UL
XpaHEeHHS WU 3aXOPOHEHHUS.

ii) ofniee OMHCAaHHE MACATENHLHOCTH H CBEICHUS O JIMIE HJIM OpraHU3aLUW,
OCYMIECTBJLIIOIIMX TaKyl0 JOEATENbHOCTh B OIPENENCHHBIX ATEHTCTBOM
MecTaX HaxOXICHHSA 3a IMpejaelaMH IUIOIAJKH, KOTOphle, IO MHEHHUIO
ArentcTBa, Mornu Obl DYHKIIMOHANBHO OBITH CBA3aHBI C JEATENBHOCTHIO Ha
atoit moutaake. IIpenoctaBneHue Takod HHQOpMAIMH ABNAECTCA IPEIMETOM
KOHKpeTHOTro 3anpoca AreHTcTBa. OHa MpenoCTaBiseTcs B KOHCYJbTAIlUU C
ATEHTCTBOM H CBOEBPEMEHHO.

IHo 3zampocy ArentctBa Hopserus naer yTOUHEHHS WM pa3bACHEHUSA JIOOOH
uHbOpMaLUH, NPENOCTaBIEHHOH B COOTBETCTBUU C Hactosmed CraTheil, B TOH
CTEIIEHH, B KOTOPOH 3TO UMEET OTHOUIEHHE K LIETIU FapaHTHH.

Ctatpia 3

Hopsgerus npenocraBnseTr AreHTCTBY B TeueHHe 180 aHeit mocne BCTYIUIEHHS B CHILY
Hactosero [Ipotokona undopmanuio, o kotopoit ropopurcs B Ctatbhe 2.a 1), iil), iv),
v), vi) a), vii) 1 X) 1 B Ctatbe 2.b i).

Hopeerus mnpenocraBnsger AreHTCTBY 0 15 Mad Kawaoro rojga OOHOBICHHYIO
uH(OpMaLHIO, 0 KOTOPOH TOBOPUTCS B ITyHKTE a. BBIIIE, 3a IIEPHOJ, OXBaThIBAIOLIH It
NpeaEeCTBYIOIIMH KaneHaapHbei roa. Ecnu paHee npenocrtaBneHHas MHpopMaLus
ocranack 6e3 n3MeHeHu#, Hopeerus ysenominsaer 06 3TOM.

Hopserus npepocrtaBnsier AreHTCTBY A0 15Masg Kaxzoro roaa uHopMaluio,
onpeneneHHyro B Cratbe 2.a.vi) b) u ¢), 3a TmepHOH, OXBaThIBAIOIIMIHA
IpeAUECTBYIOIIMHA KalleHIapHBIH o,

Hopserus exexkBapTajbHO NPENOCTaBIsAeT ATEHTCTBY HHGOPMAIIHIO, ONPEICICHHYIO
B Cratpe 2.a.ix) a). DTa HHbOpMaLKA MPEAOCTABISETCS B TEYCHHE IICCTHAECATH
JHEH 1ociie OKOHYaHHS KaXXI0ro KBapTaia.

Hopeeruss  mpenoctaBiseT  AreHTCTBY  HHGOpPMALHUIO,  ONpPEHeNIEHHYIO B
Cratbe 2.a.viil), 3a 180 pgHeit 10 ocymiecTBieHHA HanbHe#ue oO6paboTku, u 10 15
Masg Kaxzaoro roza uHdopMauuio 06 H3MEHEHHUSX MECT HaXOXJACHHS 3a IEPHOL,
OXBaTBIBAIOIIMH IPeAIECTBYIOMHUIH KaneHapHbIi TOx.

Hopsernsa ¥ AreHTCTBO IOTOBapHBAalOTCA O BPEMEHHM H YacTOTE NPEAOCTAaBJICHHSA
uHdOpMaLKH, ONIpeACTICHHO! B cTaThe 2.a.ii).

Hopserus npenoctapnseT AreHTCTBY HHGOpMalHIo, onpeaeieHHylo B CTaThe 2.2.iX)
b), B TeYeHHE IWECTUACCATH JHEHN [TOCIIE MOCTYILIEHMS 3aIpoca OT ATEHTCTBA.



a.

JONOJHUTEJBHBIA JOCTYII

Cratpa 4

Huxecnenyiolee INPHMEHAETCS B CBA3M C OCYILECTBICHHEM JONOJIHUTENBHOTO
JIOCTyIa B cOOTBETCTBHMH €0 CTaThel 5 Hacrosuero [IpoTokona:

ATEHTCTBO HE CTaBUT LENM MEXAHUCTUYECKH UM CHUCTEMATHYECKH IPOBEPSATH
‘uHdopManuio, 0 KoTopoi ropoputcs B CtaThe 2, 0OQHaKO ATEHTCTBO HMEET JOCTYII

Kl

i)

iii)

i1)

n000My MECTY HaXOXJIEHHd, 0 KOTOpoM rosopurcs B CtaThe 5.a. 1) Ui ii),
Ha BBIOOPOYHOH OCHOBE C LIENbI0 00ECIIeUeH s YBEPEHHOCTH B OTCYTCTBHHU
He3asBJICHHBIX SIIEPHOTO MaTepUalia U IeATENbHOCTH;

moboMy MeCTy HaX0XXIACHUs, 0 KOTOpoM rosopurcs B Cratbe 5.b. uii c., B
LIETSIX pELIEHHs BOIPOCAa, CBS3aHHOTO C MPaBUJIBHOCTBIO U IIOJHOTOM
uHpopManuH, NpeNOCTaBIEHHOH B cooTBeTcTBHM co Cratbheil 2 unu B
LENX YCTpaHEHHUs] HECOOTBETCTBHUS, CBI3aHHOTO € 3TOH HHbOpManuel;

mo60oMy MECTy HaxXOXIEHHs, 0 KOTOpoM ropopurcs B Ctathe 5.a. iil) B TOH
CTENEHH, B KOTOPOH 3TO HEOOXOAUMO ATEHTCTBY IJIA NONTBEPXKICHUA IS
uene rapanTtuit 3asBieHus Hopeernw O craTyce yCTaHOBKH HJIM MeECTa
HAXOXJIEHUS BHE YCTAHOBOK, TZie paHee OOBIYHO MCIIONB30BAJICS SIIEPHBIH
MaTepHall, KaK CHATBIX C 3KCILTyaTallMH.

3a HCKIIOYEHHEM CIIy4aeB, YKa3aHHBIX B IYHKTE 1i) HIDKEe, ATEHTCTBO
HanpasiseT HopBerum mnpenBapuUTENbHOE YBEJOMIEHHE O JOCTYIE IIO
KpaitHe#t Mepe 3a 24 yaca,

B OTHOLICHHH JOCTyIla K J'IIO60My MECTY Ha IUIOHEAIKE, KOTOprﬁ
3ampamMBacTCa B COUETAHUH C MNOCCIICHHUAMHU JJIsI TPOBEPKH I/IH(i)OpMaIlI/II/I
O KOHCTPYKIHH HIH C HHCIEKIHUAMH U CIECUHAJIBHBIX ueneM unm
OOBIYHBLIMH HHCIIEKUHSIMH Ha 3TOH IIomaaxke, CpoK NpEABAPHTEINBHOTO
YBEAOMIIEHUA, €CJIH ATeHTCTBO o6pa111aeTc;1 C 3anpocoM 00 3TOM,
COCTaBIIACT, IIO KpaﬁHeﬁ MEpE€, nBa 4Yaca, OAHAKO B HCKIIOYUTEIBHBIX
O6CTO}ITCJ'II>CTBaX, MOXET COCTAaBUTE MEHEEC IBYX 4YaCOB.

Hpe,uBapnTenLHoe YBEAOMIIEHHE HANpPaBIA€TCAd B IMNHCBMEHHOM BHIAE H B HEM
KOHKPECTHO YKa3bIBAXOTCs IPUYHMHBI JOCTYIIA U ONEATEIBHOCTh, KOTOpas NOJDKHA OBITH
OCYHIECTBJIEHA BO BPEMs TaKOI'o JOCTYyIIA.

B cmygyae Bompoca HIM HECOOTBETCTBUS ATEHTCTBO IpenocrasiseT Hopseruu
BO3MOXXHOCTh OaTh pa3bsACHEHHE H CIIOCOOCTBOBATh PENIEHHMIO 3TOTO BONpOCAa HIIU
YCTPaHEHHUIO 3TOTO HECOOTBETCTBHA. Takas BO3MOXKHOCTb OyneT IpeNoCTaBJIATHCA
JI0 HampaBJ€HHS 3allpoca O AOCTYINE, €CIM TOJbKO ATEHTCTBO HE COYTET, YTO
3aJiepxKa B NIPENOCTABIEHHH AOCTYIIa, BO3MOXHO, HAaHECET yluepO IeNnH, ¢ KOTOpoi
3aMpalluBaeTCsA 3TOT HOCTYN. B moOoM ciyyae ATeHTCTBO HE JENaeT KaKuX-nubo
BHIBOJOB B OTHOLICHHH BOIIPOCA HJIM HECOOTBETCTBHUA 10 TeX mop, nmoka Hopseruu ne
OyneT npenocraBieHa Takas BO3MOXHOCTb.



Ecau ¢ HopBerueil He JOCTUTHYTO MHOH JIOTOBOPEHHOCTH, AOCTYI OCYHIECTBIACTICS
TOJILKO B T€YEHHE OOBIYHOrO paboyero AHs.

HopBerpm HMECT IpaBO Ha COIPOBOXICHHE HHCIEKTOPOB AreHTCcTBa BO BpeMA
JOCTyIla IIPEACTAaBUTEISIMHU HopBerpm IIpH YCJIOBHH, 4YTO 3TO HE 3aJA€pPKHBACT
BBINIOJIHEHHEC HHCIICKTOPaMH CBOHX (b}’HKHPIﬁ HJIN HHBIM 06p330M HE NIPCHATCTBYET

ITOMY.

Crates 5
HopBgerus npenocraBisieT AreHTCTBY AOCTYI K:
i) Jro6oMy MECTy Ha IUIOMIAJIKE;

i1) n000My MecTy HaxoxJaeHHUd, onpeneiienHoMy Hopserueit B COOTBETCTBUHU CO
Crateeii 2.a.v)-viii);

1i) 1000 CHATOM C 3KCIUIyaTallMM YCTaHOBKE WM CHSTOMY C 3KCIyaTallUH
MECTY HaxOXIEHHS BHE YCTAaHOBOK, IZl€é paHee OOBIYHO HCIIOJIB30BAICT
SICPHBIN MaTepHal.

n:000My MeCTY HaxOXIeHHs, ollpenencHHoMy HopBerwe#i B COOTBETICTBHH CO
Cratneii 2.a.1), Crartbeii 2.a.1v), Ctatbeii 2.a.ix)b) nnu Crateeit 2.b., momMumMo Tex, o
KOTOPBIX TOBOPHTCS B ITYHKTE a.1) BBIIIE, IPH YCIOBUH, YTO, eclii HopBerus He umeer
BO3MOXXHOCTH NPENOCTaBUTHh Takoi moctyn, Hopserus mpunaraer Bce pasyMHEBIE
YCHIIMA [Js He3aMEMJHUTENBHOIO YIOBIECTBOPEHHS TpeOOBaHHH ATEHTCTBA C
ITOMONIBIO HHBIX CPEJICTB.

M000My MECTy HaXOXACHHS, ONPEIENICHHOMY ATEHTCTBOM, MOMHMO Te€X MECT
HaXOXJCHHUs, O KOTOPBIX FOBOPUTCS B IyHKTax a. H b. Bele, B nengx orbopa npobd
OKpyKaronie cpelibl B KOHKPETHOM MECTE HaXOXKIAEHUS MPH YCIOBHH, YTO, €CIIH
HopBerus He HMEET BO3MOXHOCTH IIPENOCTaBHUTh TakOH xoctyr, Hopserus
IpUiIaraeT BCE pasyMHBIE YCHIHS [ He3aMENIMTENbHOIO YAOBJIETBOPEHHS
TpeboBaHUH ATEHTCTBA B MPHIISKAIIMX MECTaX HAXOXIECHHS HIM C IMOMOIIBIO HHBIX
CPEICTB.

Cratps 6

HpPI OCYLLIECTBIICHUH Crateu 5 ATEHTCTBO MOXKET BBINIOJIHATH CIIEAYIONINEC BHIBI

JCATCIIBHOCTH.

a.

B oTHomeHHHM JocTyna B COOTBETCTBUM co CTaTheif 5.a.0) wiuu iil): BHU3yalbHOE
Habmogenue, orbop mnpob OKpyXKaromied Cpefbl; HCIONb30BaHHE YCTPOWCTB IS
oOHapyXKeHHs W H3MEPEHHS paJHalliy; ONleYaThIBAHHE M IPHMEHEHHE IPYTHX
HACHTUQHIUPYIOIIMX W YKa3shbIBAIOLUMX HA  BMEIIATENbCTBO  YCTPOICTB,
oNpenieNeHHbIX B JONMOMHUTENBHBIX TONOKEHHUSAX; MW NpPHMEHEHHE JPYTHX
OOBEKTHBHBIX Mep, TEXHHYECKas OCYIECTBUMOCTh KOTOPHIX OBUIa MOATBEPXACHA H
HCIIONIB30BaHHE KOTOPBIX ObUIO  cornacopaHo CoBETOM  ympaBidOWUX (B



INanbHeimeM uMeHyeMbIM "CoseToM") U IOC/IE KOHCYJIbTALUH MeXIy ATEHTCTBOM H
Hopgserueii.

B orHomieHMH poctyna B COOTBETCTBHMM co CraTbeit 5.a.ii): BU3YaJIbHOE
HaOnroieHHe; MOACYET YYETHBIX €JMHUI] SAECPHOTO MaTepHuala; Hepa3pyILaroliie
u3MepeHuss U 0T6op MpoO; MCIONB3OBAaHME YCTPOHCTB T OOHApYXEHHSI WU
H3MEPEHHUs pajualliy; U3yYeHHUE YUETHBIX JOKYMEHTOB, KaCAIOUIMXCs KOJHYECTBA,
IPOMCXOX/IEHHS Y pa3MElleHUs MaTepHuala; oTbop mpol OKpyXKarolel cpensl; u
IpUMEHEHHE APYTHX OOBEKTHBHBIX MEp, TEXHHYECKas OCYIECTBHMOCTH KOTOPKIX
Oblla MOATBEp)KAEHA M MCIIONb30BaHHE KOTOPHIX ObUI0 cornacoBano CoBETOM H
HoCJie KOHCYJIbTanui Mexxay AreHTcTBoM i HopBerueit.

B oTHomieHuHu nocTtyna B cooTBeTCTBUM cO CraTheil 5.b.: Bu3yanbHOe HabOmomeHHE;
otbop npod oxpyxarowmwed cpenpl; UCIOIb30BAHHUE YCTPOMCTB INsi OOHAPYXEHHUSI H
U3MEpEeHUs pajdallid; H3ydyeHHE KacCaroIUXCAd TrapaHTHH NpPOM3BOACTBEHHBIX M
OTrPY304YHBIX YYETHBIX [JOKYMEHTOB; M IPHUMEHEHHE IpPYTHX OOBEKTHUBHBIX Mep,
TEXHUYECKass OCYIIECTBUMOCTb KOTOpBIX OblNa MOATBEPKIEHA M HCIOJb30BAHUE
KOTOpbIX ObUIO cornacoBaHo CoOBETOM M IOCIEAYIOUIMX KOHCYJNBTAUMH MEXIY
ArenTtctBoM u HopBeruei.

B oTHomeHun noctyna B cOOTBETCTBHM co CTaTheit 5.c.: 0TOOp mpob okpyxarouieit
CpelBl U B CIIy4yae, €ClIM Pe3yJbTaTbl HE MO3BOJAIOT PEILUTH BOIPOC WM YCTPaHUTH
HECOOTBETCTBHE B MECTE HAXOXKIECHUS, ONPENCIIEHHOM ATEHTCTBOM B COOTBETCTBHH
co CraTpelt 5.c., HCIONIB30BaHME B 3TOM MECTE HAXOMXACHUS BU3YaIbHOTO
HaOMIONEHMs], YCTPOHUCTB I OOHApY)KEHUS U U3MEPEHHUS pajyaluH ¥ MpUMeHeHHe
TI0 COTIacOBaHUIO Mexxy HopBerueit 1 AreHTCTBOM APYTHX OOBEKTHBHEIX Mep.

Cratps 7

ITo nmpocsbe Hopeeruu AreHTcTBO M HoOpBerus noroBapMBarOTCA B OTHOIUCHHH
peryaupyeMoro JmocTyna B paMKax Hacrosuero IIpotokona ¢ uensio
IPENOTBpallleHUss pAacKpbITHA YYBCTBHUTCIBHOH C TOYKH 3pEHUS  SIEPHOTO
pacnpocTpaHeHUs HHGOPMAlMHU, BBINONHEHUA TpeOoBaHUH Oe30MaCHOCTH WM
¢$bu3uYecKoit 3amUTE WM C LEeNblo oOecliedeHus 3aIlUThl HaXONsIeics B 4aCTHOMH
cOOCTBEHHOCTM MWJIM KOMMEDYECKHM YyBCTBUTeNbHOW wuHbopMmaiuu. Taxue
JOTOBOPEHHOCTH HE IIPENATCTBYIOT ATrEHTICTBY OCYIECTBISTH AEATENbHOCTD,
KoTopas sBIsieTcss HeoOXxoauMmol ans obecrnedyeHus yOequTeNbHOM YBEpEHHOCTH B
OTCYTCTBUM  HE3asBJIEHHBIX  SINEPHOr0  MaTepHaga M JEATENBHOCTH B
COOTBETCTBYIOLLIEM MECTE HaXOXIECHHs, BKIIOUas pelieHue J00ro BoIpoca,
OTHOCSIIETOCS K NPaBHJIBHOCTH M IOJHOTE MHGOpMaIUH, O KOTOPOH TOBOPUICA B
CTaThe 2, UM yCTPaHEHHE HECOOTBETCTBH S, OTHOCSILIETOCs K 3TOH HHGOPMAIVH.

HopBeruss MoxeT mnpu INpefocTaBlI€HUMM HHGOpMAaIMH, O KOTOPOH TOBOPHTICS B
Cratbe 2, umHGOpMHUpOBaTH ATEHTCTBO O MeCTax Ha IUIOIIaAKe HJIH B MeCTe
HaXOKACHUS, Ha KOTOPBIX MOXET IPUMEHSTHCS peryIUpyeMblit JOCTYIL.

Jo BcTymneHUs B cuay JIOOBIX HeOOXOAMMEIX JIOMMOMHUTENBHBIX IIOJIOMXKEHUH
Hopseruss MoxeT mnpuOErHYTh K PpEryJMpOBaHHIO JOCTYNa B COOTBETCTBHH C
MOJIO’KEHUSIMU ITYHKTA a. BBIIIIE.



Cratbn 8

Huuto B mHactosmem IlpoTokone He npenarcrByeT HopBersu mNpenoCTaBisATh
ATEHTCTBY JOCTYII K MecTaM HaxXxOXKACHHS B JONOJIHEHHUE K TEM, O KOTOPHIX I'OBOPHTCH B
Crathax S 1 9, WM NPOCHTH ATEHTCTBO O IPOBEIACHHH IEATENBHOCTH IO IPOBEPKE B
KOHKPETHOM MECTE HaXOXAEHHA. ATEHTCTBO HE3aMEANMTENBHO NMpHUJIaraeT BCE PasyMHBIE
YCHIIHA LIS OCYIIECTBIICHHS AeHCTBHIt B COOTBETCTBHH C TaKOH MpOCHOOH.

Cratbs 9

Hopeerns nmnpepocraBnseT AreHTCTBY [JOCTyl K MeCTaM  HaxOXIeHHMS,
OlpefieNIeHHbIM ATEHTCTBOM M oTOopa npo0 OKpykaloleid cpeapl Ha OOIMMPHOHM
TEPPUTOPHUU, MPH YCIOBHM, 4TO ecnu HopBerus He MMEET BO3MOMKHOCTH INPENOCTABHUTH
Takoi goctyn, To HopBerHs npuiaraeT Bce pa3yMHBIE YCHUIMSA JUIS YIOBJIETBOPEHHS
TpeOOBaHUH AreHTCTBAa B aIbTEPHATHUBHBIX MECTaX HaXOXIEHUA. AreHTCTBO HE
3ampaiiuBaeT TaKod JOoCTyn OO0 Tex nop, moka orbop npob oxpyxKarouieHd cpeabl Ha
OOIIMPHOH TEPPUTOPHUHU M MPOLEAYPHBIE Mepbl A1 ero MpoBeAeHus He ono6peHsl CoBeToM
M HE MPOBeIeHb! KOHCYNbTalUU Mexxay AreHTcTBoM U HopBerue.

Cratpsa 10
ArentctBo uHopMupyet Hopaeruio o:

a. JledaTensHOCTH, OCYIIECTBJIEHHONM B paMkax Hactosmiero llporokxona, Bkmiouas
JIEATENHHOCTh B OTHOIIGHHH JIIOOBIX BOMPOCOB MM HECOOTBETCTBUH, KOTOphIE
ATeHTCTBO J10Beno 1o cBeneHHs Hopeeruu, B Ipenenax WECTHAECATH JHEH mocie
OCYIIECTBICHHUA AT€HTCTBOM 3TOH AEeATENbHOCTH.

b. PesynpraTax nEATENbHOCTH B OTHOILUEHHWM JIIOGBIX BOIPOCOB HIIM HECOOTBETCTBHIA,
KOTOpble AT€HTCTBO AOBeNO A0 cBeneHus HopBeruu, o BO3MOXHOCTH CKOpee, HO B
moboM ciydae B TEYEHHE TPHALATH AHEH IIOCHE MONyd4eHHS ATrEHTCTBOM 3THX
PE3yIBTATOB.

C. BBIBO}IaX, KOTOpPbIE OHO CHENAJIO B PE3YNIBTATE CBOEH AeATENHHOCTH B COOTBETCTBHU C
HaCTOAIIHM HpOTOKOJIOM. Taxue BBIBOOBI NpeaoCTaBIATCA €XErOOHO.

HA3ZHAYEHUE HHCHHEKTOPOB ATEHTCTBA
Crates 11

a. i) TI'enepanbubiil aupexTop yBenomiiier Hopseruto o6 yrBepxnenun CoBeToM
mo00ro JOMKHOCTHOTO JHUa ArEHTCTBA B KaueCTBE HHCIEKTOpa IO
rapantusM. Ecnu Hopeerus He usBewaer I'eHepansHOro IUpeKTOpa 0 CBOEM
OTKJIOHEHMH TaKOro JO/KHOCTHOTO JHIa KaKk MHCIekTopa ns Hopeeruu B
TEYEHHE TpeX MEcsUeB IOCie ITOMYyYeHHUs! YBEJOMIEHHI 00 YTBEpXACHHU
Coserom, MHCIEKTOp, O KOTOpOM TakuM oOpasoMm ysenomieHa Hopserus,
CUMTaeTCs HasHaueHHbIM B Hopaeruio;

ii) I'enepanpHbIH aupexTop, NEHCTBYS B OTBET Ha mpocsOy Hopserumu uinu Io
COOCTBEHHOM WHHMIHaTHBE, HeszaMe/uTeNbHO uHbopMupyeT Hopeeruio o6



OT3BIBE Ha3HAYEHH NIOO0ro JIOMKHOCTHOIO JIMLA B KAYECTBE MHCIIEKTOPA IS
Hopserumu.

b. VBenoMiieHHe, 0 KOTOPOM TOBOPHUTCS B IIYHKTE a. BBIIIE, CUUTAECTCA IOJYYECHHBIM
Hopeerueir uepe3 cemb JAHEH IOCNE AaThl HaIpaBIEHWs ATEHTCTBOM TaKOIo
yBenomieHus: HopBerun 3aka3Hoi KOppeCoHIEHIIMEH.

BU3bI
Cratbs 12

HopBerus npu HeoOXONMMOCTH B TEYEHHE OJHOTO Mecsla IOoCle IONy4YeHHS
3ampoca 00 3TOM IIPENOCTaRNsET YKa3aHHOMY B TAKOM 3alpoce Ha3HAYEHHOMY MHCIIEKTOPY
COOTBETCTBYIOILYI0 MHOTOKpPATHYIO BBE3IHYIO/BHIE3NHYIO W/MNHM TPAH3UTHYIO BH3bI, YTOOBI
o0ecrieunTh UHCIEKTOPY BO3MOXHOCTb Bbe3Za U rnpeObiBaHus Ha Tepputopuu Hopeerun B
LeJX BBINOJHEeHus ero/ee Gynkuuil. JloOwle 3anporeHHble BU3LI JeHCTBUTENLHEI HE MEHEE
OJHOrO roja M B Cilydae HEOOXOAMMOCTH BO30OHOBJISIOTCS Ha INEPHOJ Ha3HAYEHHUS
uHcnekropa B Hopaeruro.

JOHNOJIHUTEJILHBIE HOJOXEHHS
Crathbs 13

a. B Tex ciywasx, korma HopBerus mnu AreHTCTBO YKa3bIBaIOT Ha HEOOXOIHMOCTH
onpenenuTs B JOMOJHUTENBHEIX TOJIOKEHUAX, KAKUM 00pa3oM CledyeT NMPUMEHATH
Mepbl, U3JI0XKeHHBle B HacrosmeM [Ipotokone, HopBerms u  AreHTCTBO
COMIAaCOBBIBAIOT Takue JIONONHHUTENbHBIE IOJNOXEHUS B TeueHHE JEeBAHOCTA IHEH
Hocjie BCTYIUIEHHS B CWIy Hactosmero IlpoTrokona wiM, B TeX Cly4asx, KOraa
yKa3zaHHe Ha HEO0OXOOMMOCTh TakUX J{OMONHUTENBHBIX IOJOXEHHH Haercsd mocie
BCTYIUIEHHsl B cHIy HacTosmero IlpoTokona, - B TeyeHHe OEBAHOCTa HHEH Iocie
JIaThl TAKOTO yKa3aHHS.

b. Ho BcTymneHus B cuily JIOOBIX HEOOXOAMMBIX J{OIONHHMTENBHBIX IOJIOKEHUH
ATeHTCTBO HMEET IIpaBO IPUMEHATH MEPhI, U3JI0KEHHBIE B HacTosueM [IpoTokorne.

CHUCTEMLI CBSI3HU
Cratng 14

a. Hopserus paer pasperueHne ATreHTCTBY CBOOOAHO HCIIOJIB30BAaTh IUIS CIIYXEOHBIX
Henell CHCTeMBbl CBSA3M MEXIy HHCIekTopaMu AreHTtctBa B Hopeerum wu
LleBTpanbHBIMHI YUpEKOCHUAMH ATEHTCTBAa W/HJIM PerHoHanibHbIMH 010pO, BKIIOYas
nepenadyy B HEAaBTOHOMHOM HIIM aBTOHOMHOM peXuMe MH(OpMaUuH, MocTymnaromei
OT YCTPOHCTB ATeHTCTBa AJIs COXPAHECHUS H/HUIIM HaONIONEHU WIH AJIA U3MEPEHUH, U
ofecnieunBaeT 3aIIUTy TAKOH CBA3M. ATEHTCTBO Ilociie KOHCynbTauui ¢ Hopserueit
UMEET MPaBO HCHONb30BaTh YCTAHOBIEHHbIE HAa MEMXAYHAapOJHOM YPOBHE CHCTEMBI
OpsSIMOHM CBSI3M, BKJIIOYAs CIIYTHHKOBBIE CHCTEMBI U APYTME BUIbI AaNbHEH CBSI3H, HE
ucnons3yemsle B Hopeeruu. Ilo mpocs6e Hoperuu unm AreHrcTa noapoGHOCTH,
KacalollMecss OCYIECTBICHHS J3TOro IyHKTa B OTHOIIEHHMH TepeAadd B
HEaBTOHOMHOM MM aBTOHOMHOM pexuMme HHGopMaluy, MOCTYyNaroIled oT
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YCTPOMCTB ArEHTCTBAa HJIsl COXpaHEHHs W/MIM HaONIONCHHS MIH JUId H3MEPEHHH,
onpenensiorcs B JJONOJHUTENBHBIX IOJIOXKEHHUIX.

IIpu ycTaHOBJIEHMH CBSA3HM M Nepenadye UHPOpMalMM, Kak 3TO NpeAyCcMaTPUBAETCS B
IIYHKTE a. BbILIE, HA/UIEKAUM 00pa3oM YYHTBIBaeTCI HEOOXOAMMOCTh 0OECIIEUeHHUS
3amUTe MHGOpPMALUH, ABAoeiics 06BeKTOM COOCTBEHHOCTH, MM KOMMEPUYECKH
YyBCTBUTENBHOH HHOpManuu uiax ToH HHOOpPMAUMHM O KOHCTPYKIMH, KOTOPYIO
Hopserus cuutaetr 0co60 9yBCTBHTENIBLHOH. ‘

3AIIUTA KOH(DI/II[EHHI/IAJII)HOﬁ NHOOPMALIUHU
Cratps 15

ATEHTCTBO MOANEPXHUBaeT CTPOrHi pexxum obecrieueHus 3GhHEeKTHBHON 3alMThI OT
PacKpBITHS KOMMEPUYECKHX, TEXHOJIOFMUECKHUX U NPOMBIIIEHHBIX CEKPETOB U APYTOH
KOH(QHUIEHINATBLHOH HHPOPMAIIHH, KOTOPhIE CTAHOBATCS €MY M3BECTHBIMH, BKIIIOYAs
Takylo HUHPOpMalMIO, KOTOpas CTAaHOBUTCS MH3BECTHOH ATrEHTCTBY B XOJe
OCYLIECTBJIEHHS HacTosAmero IpoTokona.

PC)KI/IM, 0 KOTOPOM TOBOPHTCA B IIYHKTC a. BBIIIC, BKIIIOYACT, B YaCTHOCTH,
ITOJIOKEHHN A, OTHOCAIIHNECA K

1) o6IIMM NPHHIMIAM M CBA3aHHBIM C HHMMH MepaM IO OOpallleHHIO C
KoHHIeHIHAIBHON HHOpMaLueii;

i1) YCIOBHSAM HaiiMa IlepcoHalia, KacalolUMCs 3alluThl KOH(HAECHIHaIBHON
nHdopmanuy;

ii1) NpoLEAYpPaM B Cly4yasxX HapylleHHH WIM NpeanoiaraeMpelx HapylIeHHH
KOHGUIEHIHANBHOCTH.

PexxuM, 0 KOTOpOM TOBOPHTCSI B IIyHKTE a. BBIIIE, YTBEPXKIAETCS M MIEPHOAMYECKH
paccmarpuBaercs CoBeToM.

INPUINOXEHUA
Cratps 16

Ipunoxenns x HactosueMy IIpoTokoity SIBISIOTCS €ro HEOThEMIIEMOH YacThi0. 3a
HCKIIIOYEHHEM LIENIEH BHECEHHs monpaBok B IIpunoxenus, Tepmun "IIpoTokon", kak
OH yHnoTpeOnsgeTcs B HACTOSIEM NOKyMeHTe, o3HayaeT [Iporoxon u Ilpunoxenus,
BMECTE B3SThIE.

B nepeyenr BHIOB AeATEnbHOCTH, yKazaHHBIX B Ilpunoxenum I, M mnepeyeHb
o0opymoBaHHsI M MaTepHana, yka3aHHeix B Ilpunoxennu I, CoBeroM Moryt
BHOCHTLCS IIONpPaBKM IO peKoMeHAalMH cos3naHHoM CoBeTtoM paGouel TpyIs!
9KCMEPTOB OTKPHITOrO CocTaBa. Jlro6as Takas MompaBKa BCTYIAET B CHILYy 4epes
yeTsIpe Mecsla nocie ee npudstus CoBeToMm.
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BCTYHJEHUE B CUJIY
Ctatbs 17

Hacrosmwumit IlpoTokon BCTynaer B Cuily B JieHb, KOTAa ATEHTCTBO IIOJIYYHUT OT
HopBerun mnDHCHMEHHOE YBENOMIIEHHE O TOM, 4YTO 3aKOHOJATENbHBIC W/UIH
KOHCTUTYUMOHHbIe TpeOoBaHus HopBeruu, HeoOXOAMMEIE UM BCTYIUIEHHA B CHILY,
BBIITOJIHEHEI.

Hopeerus moxer B noboe BpeMst 10 TOro, Kak HacTosmuil IIpoTokon BCTYmUT B
CUIly, 3asBHTh, YTO OHA OyAeT NpuMeHATh Hactosuuii Ilporokon Ha BpemeHHOH
OCHOBE.

['eHepanbHBIA OUPEKTOP HE3AMEMNIHTENLHO HHPOPMUPYET BCE TOCYNAPCTBA - WICHBI
AreHTcTBa O JI000OM 3asBJIEHMM O IPUMEHEHHMHM Hactosuero IIporokona Ha
BPEMEHHOH OCHOBE M O €TI0 BCTYIUIEHHH B CHILY.

OIIPEJAEJEHUA

Ctatbs 18

Huns ueneit HacTosmero IlpoTokona:

a.

OTtHocsimuecss K fEepHOMY TOIUIMBHOMY IHKIY HAayYHO-HMCCIEIQBATENbCKUE U
OIIBLITHO-KOHCTPYKTOPCKHE PaboThl O3HAYAIOT MEATENILHOCTh, KOTOpPas KOHKPETHO
OTHOCHUTCA K JI00OMYy aclleKTy pa3paboTKH IIpoliecca MIJIM CHCTEMBI JIFOOOro M3
CJIeIYIOLLETO:

- KOHBEPCHH AJIEPHOTO MaTepHaia,

- oforameHus SIEpPHOTO MaTepUaa,
- M3TOTOBJICHHU ANEPHOTO TOILIHBA,
- peaKkTopoB,

- KPHTHYECKUX COOPOK,

- nepepabOTKH AAESPHOTO TOIJIMBA,

- 06paboTku (HE BKIIOYas NEPEeyNakoBKU WM KOHAHIHOHHPOBaHHSA, He
HpEeAyCMAaTPHBAIOILETO pPa3felIeHHs] 3JIEMEHTOB, JUIS XPaHEHHSA HIIH
3aXOpOHEHHMA) OTXOJOB CPEIHETO HJIH BHICOKOTO YPOBHS aKTHBHOCTH,
coJiep KallMX IUIyTOHUHM, BRICOKOOOOTAIIEeHHBIH YpaH HiH ypaH-233,

HO HE BKIIOYAIOT MOEATENbHOCTb, OTHOCAIYIOCSA K TEOPETHUYECKHM MU
byHAaMEHTANBHLIM HayYHBIM HCCIICIOBAHUAM HIIH K HAyYHO-HCCIEIOBATENLCKHM U
ONBITHO-KOHCTPYKTOPCKHM ~ paboTaM 10  NPOMBIIUIEHHBIM  NPUMEHEHHAM
PaldHOM30TONMOB, MEIHULMHCKHM, THAPOJIOTMYECKHM H  CeJIbCKOXO3AHCTBEHHBIM
INPUMEHEHHAM, H3YYCHHUIO NOCIEeNCTBHI I 340pOBhs M OKPYXKAIOLIEH Cpelpbl U 1O
YCOBEPIIEHCTBOBAHKIO TEXHUUECKOTO 0OCITyKUBaHHS.
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Iromanka o3HayaeT TEPPUTOPHIO, TPaHMLBI KOTOpPOH ompeneneHsl Hopsermeil B
COOTBeTCTBYIOWIeH  MHGOpPMamMM O  KOHCTPYKIMH  YCTaHOBKH,  BKJIIOYas
OCTAHOBJIEHHYI0 YCTaHOBKY, a Talkke B COOTBETICTBYIOIIEH MHQOOpPMAUMH O MECTE
HaXOXJEHUS BHE YCTAHOBOK, rAe OOBIMHO MHCHONB3YETCd SACPHBIA MaTepual,
BKJIIOYAs 3aKpBITOE MECTO HaxXOX/EHHS BHE YCTAHOBOK, IZle OOBIYHO HCIIONIB30BAJICS
AAEpHBIH MaTepHan (KOTOpPbIC OTPAaHHMYNBAIOTCA MECTaMH HaXOXIEHHUS, Ille HMEIOTCA
ropsAyHe KaMepsl WIH OCYIUECTBJIANIACH AEATENbHOCTh, CBSA3aHHAsg C KOHBEPCHEM,
oborarieHieM, U3rOTOBICHHEM WIH NepepaboTkoit Tomnuea). [Inomanka Brimovyaer
TaKxe Bce 0OBEKTH, COBMECTHO pa3MELIEHHbIE C YIIOMSIHYTHIMH BBIIIE YCTAHOBKOH
WIM MECTOM HaXOXACHHA, C 1LeNbl0 MPEAOCTaBIECHUA MM HCIOJIL30BaHHUA
CYILIECTBEHHBIX CpeNCTB oDecrieueHus, BKIIOYas: Tropsyue KaMepsl A oOpaboTku
00nyueHHBIX MaTepHaloB, He COAEP)KalIMX SAEpHBIA MaTepual; YCTAaHOBKH Ui
00paboTKH, XpaHEHHs M 3aXOpOHEHHUA OTXOJOB; a TaKKE 3MaHUsA, CBA3aHHBIE C
COTJIaCOBaHHOM [NEATENBHOCTHIO, ONpenecneHHod Hopeerueil B COOTBETCTBHM CO
CTaThel 2.a.1v) BHIIIE.

CHATas ¢ 9KcnayaTanyH YCTAHOBKAa MIIM CHATOE C SKCIJIyaTallMH MECTO HaXOKIICHHUS
BHE _VYCTaHOBOK O3HA4Yal0T O0OBEKT HJIHM MECTO HAaXOXIEHHsS, Ha KOTOPBIX
IEMOHTHPOBAHbl MM CHAENaHbl HENPUIOJHBIMH K OKCIUIyaTallM¥ OCTaBIIMeECHd
KOHCTPYKUMH M OOOpYyINOBaHHe, BakKHble MIA ee(ero) HCIONb30BAHUA, TaK 4YTO
OHa(OHO) HE HCIONB3YETCs AJI1 XpaHEHHUs SIEpHOrO MaTepualia H He MOKeT Jaiee
HCTIONB30BaThCS 1 OOpalleHWsl ¢ SAEpPHBIM MaTepHaloM, ero oOpaboTKH HIIH
UCIIONb30BAHHUS.

OcCTaHOBIEHHAsA YCTAaHOBKA HJIM 3aKpBhITOE MECTO HAXOXJIEHHS BHE VYCTAHOBOK
03HAYaIOT O0BEKT MIIH MECTO HaXOXACHH, SKCINTyaTallud KOTOPBIX NIPEKpaIlICcHa X U3
KOTOPBIX H3BAT SIIleprIﬁ MaTepHaJl, HO KOTOPBIC HE CHATHI C 3KCIUTyaTaluuH.

BricokooforaiieHHbl ypal o3HadaeT ypaH ¢ oboraiieHHeM I10 M30TOmy ypaH-235
20% wunu BbI1IE.

Ot60p npob okpyxarolieli cpenbl B KOHKPETHOM MECTE HaxOXICHHs O3Ha4yaeT 0TOOp
npob oxpyxaromeil cpenpl (HampuMep, BO3AyXa, BOIBI, PaCTUTENILHOCTH, ITOYBHI,
3arpsi3HEHHH) B OINpENeNeHHOM  ATEHTCTBOM  MeCTe  HaXOXACHHS U
HETNOCPEANCTBEHHOH OJIM30CTH OT HETO C LIENbIO CONEHCTBHS ATEHTCTBY B ITOArOTOBKE
BBIBOJOB 00 OTCYTCTBMH HeE3asBIIEHHBIX SOEPHOTO MaTepHalna WIH sOepHOH
LEATENBHOCTH B 3TOM OIPEAENIEHHOM MECTe HaXO3KIEHH.

Ot160p npo6 okpyxaroueii cpenpl Ha OOMIMPHON TEPPUTOPHH O3HayaeT oTOOp mpod
OKpYXaromeH cpedsl (HanpuMep, BO3AYyXa, BOIBL, pACTHUTENBHOCTH, IIOYBBHI,
3arpA3SHEHHH) B pARE OIPENCNIEHHBIX ATEHTCTBOM MECT HaXOXKAEHHS C HENbIo
COOEHCTBUA ATEHTCTBY B IOATOTOBKE BBHIBOAOB 00 OTCYTCTBHH HE3asBIICHHBIX
SEPHOTO MaTepHaa WiH sICpHOH NeITeNbHOCTH Ha OOIIMPHON TEpPUTOPHH.

SloepHBI MaTepuan COTJIaCHO OIpENeNeHHIo, JaHHOMy B crarbe XX VYcTaBa,
o3HayaeT M000H MCXOAHBINH MaTepuan MM JIF000H CrieuuanbHbIA paciuerIsomuics
MaTepual. TepmMuH "wcxomHplit MaTepuan" He JOMKEH TOJKOBATHCI Kak
OPUMEHSIOMMIACS K pyde WIH oTxofaM pyasl. JlroGoe ompeneneHue, HaHHOE
CoBeToM B COOTBETCTBHH cO craTheil XX YcTaBa ATeHTCTBa IIOCJE BCTYIUICHHUS B
cuny Hacrosuuero IIporokxona, koTopoe pacmMpser CHOMCOK — MaTepHasos,
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CYMTAIONIMXCS HCXOAHBIM MAaTEpHaloOM MIM CHEHHAIbHBIM PaCIHIETUISIONIMMCSH
MaTepHanoM, BCTYNAaeT B CHIy B COOTBETCTBHH C HAcCTOSIUMM [IPOTOKONOM TONBKO
rocjie npuHsATHS HopBerneu.

YcTaHOBKA O3HayaeT:

1) peakTop, KpUTHYECKyI0 cOOpKy, 3aBog 1O KOHBEPCHHM, 3aBOL IIO
W3TOTOBJIEHHIO, IIepepabaThiBalOIYI0 YCTAHOBKY, YCTaHOBKY JUI pa3feieHHs
H30TOIIOB WIIM OTAENBHOE XPaHHIINILE; WU

i) n0060€e MECTO HaXOXAEHH, Ilie OOBIYHO HUCMONL3YeTCs sIIepHBIt MaTepHan B
KOJIMYECTBAX, IPEBLINIAIOINX OAVH () HeKTHBHBIH KHIOTpaMM.

MecTo HaxOXJEHHS BHE VCTAHOBOK O3HayaeT J000H OOBEXT HIH JIIOOOE MECTO
HaXOXXICHHUS, KOTOpble HE SBJAIOTCS YCTaHOBKOM, M TIle OOBIYHO HCIOJb3yeTCs
sAepHBIH MaTepuall B KOJIHYECTBaX, PaBHBIX OIHOMY 3PQPEKTUBHOMY KHIOTpaMMy
HIIH MeHee. '
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COBEPIIEHO B Bene 29 cenTsiOpsa 1999 roga B IByx 3K3eMIUISIpaxX Ha aHTIIHHCKOM
SI3BIKE.

3a KOPOJIEBCTBO HOPBET'UU: 3a MEXKAYHAPOJHOE ATEHTCTBO I10
ATOMHOW DHEPTHU:

(noamuce) (nonmuce)

Xenbra XepHec I'-1 Moxamen nbbapaneit

ITocon Hopseruu B Bene n I'eHepanpHEIA qUpPEKTOD

ITocTosHHBINA IpeCTaBUTEND

npu MATATD
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iii)

vi)

vii)

viii)

IMPUJIOXXEHHE I

IIEPEYEHb BUJIOB JEATEJIBHOCTH, O KOTOPLIX TOBOPUTCA
B CTATBE 2.A.IV) HACTOAUIEI'O ITPOTOKOJIA

HW3rorosienune poTOpHBIX TpY6 mis ueHTpudyT Win cOOpKa ra3oBIX HEHTPHYT.

POTOQHBIB lQY6BI JUIL HCHIQI/Igby! 03HA4arT TOHKOCTCHHELIC HHJIHHIAPEI, OIITHCAaHHE

KOTOpBIX mpUBENeHO B paszene 5.1.1 b) Hpunoxenus II.

Ia3oBble 1eHTPHGYTH O3HAYAIOT LEHTPUGYTH, ONMHCAHHE KOTOPHIX IPHBEAEHO BO
BBOJHOM 3aMe4aHuH K pazaeny 5.1 Hpunoxenus 11

HsrotoBnenue nuddy3noHHBIX GaphepoB.

Huddy3ronnrie 6apbephbl 03HaYalOT TOHKHE MTOPUCTHIE (PUIBTPBI, OMMUCAHUE KOTOPBIX
npuBeneHo B pazzaene 5.3.1 a) Ilpunoxenus IL

H3roToBneHne win cOOpKa CHCTEM, UCIIONB3YIOIIUX JIa3epHl.

CucTeMbl, HCIIONB3YIOIIHE JIa3ephl, O3HAYAIOT CUCTEME], BIJIIOYAIOLIHUE TE IIPEAMETHI,
onucaHue KOTOPHIX NpUBeleHo B pasznene 5.7 Ilpunoxxenns 1.

HsroToBnenune Hiu c6op1<a JNEKTPOMArHUTHBIX CE€IIapaTOpPOB U30TOIIOB.

DNEeKTPOMArHUTHEIE CENapaTopbl M30TONOB O3HA4YalOT T€ IMPEAMETHI, O KOTOPBIX
roBoputcs B pasgene 5.9.1 Ilpunoxenus II 1 koTopble colepxaT HCTOYHUKH HOHOB,
OMHCaHMe KOTOPHIX NPUBEAEHO B pa3zene 5.9.1 a) [Ipunoxenns IL.

H3zroToBnenue unu cOopka KONOHH HIIH SKCTPaKIIHOHHOTO 000pyI0BaHMUS.

KOnOHHBEI MM 3KCTPaKIIMOHHOE 00O0pYIOBaHME O3HAYAIOT TE€ NpPEAMETHI, ONHCAaHUE
KOTOPBIX TNpPHBEACHO B pasmenax 5.6.1, 5.6.2, 5.6.3, 5.6.5, 5.6.6, 56.7 u 5.6.8
Ipunoxenus II.

H3roropnenue Pa3aCIIUTCIBHBIX conell HIIH BUXPEBBIX TpY6OK JJIA
a3pOAHHAMHYECKOTO o6ora1uemm.

PaznienutenbHble cola MM BUXPEBLIE TPYOKH Ui a3pOJHHAMUYECKOro 06oraesus
O3Ha4alOT pa3fENMTENbHBIE COIUIA W BHXpeBble TpPYOKH, ONHCaHME KOTOPBIX
IIPUBEIEHO COOTBETCTBEHHO B paszfenax 5.5.1 u 5.5.2 Ipunoxenns I

MsrotosneHne Hix cOOpKa CHCTEM reHepalii YPaHOBOH II1a3MBl.

CucTeMBl TeHEepalMy _YPaHOBOH IUIa3Mbl O3HAYAIOT CHCTEMB! U1 TeHepaluH
YPaHOBOH I1J1a3MBbl, ONIHCAHKE KOTOPBIX IpuBeneHo B paszaene 5.8.3 Hpunoxenus II.

HsrotosneHye HUPKOHHEBHIX TPYO.

[lMpkoHueBble TPYOBl O3HAYAKOT TPYOH!, ONMCaHHE KOTOPBIX PHBEAEHO B paszene 1.6
Ipunoxenus IL.




Xxi)

Xii)

xii)

X1v)

XV)

Ipou3soACTBO MIIM HOBHIILICHHE KAYECTBA THXKETIOH BOJABI WK JeHTEPHS.

Tspxenast Bojia MIIM AEHTEPHH O3HA4alOT AeHTepHH, TSXeyIo BoLy (OKCHA NeHTepHs)
H Joboe Ipyroe COeIMHEHHE AeHTepus, B KOTOPOM OTHOLIEHHE 4YKCJIa aTOMOB
JleiiTepHs K YUCIIy aTOMOB Boiopoa npesbinaet 1:5000.

HsrotosneHue rpaduTa sAepHON YHCTOTHL.

I'padut snepHOM YUCTOTH O3HAYaeT IpadUT, YpOBEHb YHCTOTHl KOTOPOTO BHILIE, YEM
5 MHJUTMOHHBIX YacTeif 60pHOTO SKBHBANEHTA, a IIOTHOCTH NpeBbimaet 1,50 r/cn’.

H3roTosnenue KOHTCﬁHepOB A O6J'IyquHOl‘O TOILJINBA.

KonTeitHep s 0GNYYEeHHOTO TOIUIMBA O3HAyaeT €MKOCTb Ul NMEPEBO3KHM H/HIIH
XpaHeHHs OOJIyYEHHOTO TOIUIMBA, OOECIICUHBAIOLIYI0 XHMHUYECKYIO, TEIUIOBYIO H
paauallHOHHYIO 3alMTY, a TAaKKe OTBOJ TeIUla paclana BO BpPEMs IepeMeLieHHs,
TIepeBO3KH U XPaHEHHS.

H3roToBieHHE PEAKTOPHBIX YIPABISIONINX CTEPKHEH.

PeakTopHble yNpaBIfIOINE CTEPXXHM O3HAYAIOT CTEPXKHH, OIMCAHHE KOTOPBIX
npuBeneHo B pasaene 1.4 Hpunoxenus I1.

Hsrotosnenne 6e30MacHbIX C TOYKH 3pEHHS KPUTHYHOCTH GaKOB H pe3epByapoB.

besonacHele ¢ TOYKM 3pEHMA KPUTHMYHOCTH Oaku M pe3epByapbl O3HAYalOT Te
IIpEAMETHI, OITMCAaHHE KOTOPBIX IIPUBEACHO B pasnenax 3.2 u 3.4 Hpunosxenus I1.

H3roToBneHne MaliinH st pyOKkH 00ydYEHHBIX TOIUIHBHBIX 3JIEMEHTOB.

MamuHb 15 pyOxH 061yYeHHbIX TOIUIHBHBIX 3JIEMEHTOB O3HA4alOT 060pyN0BaHHE,
OIHMCaHHEe KOTOPOTo IpHBeleHO B pazaene 3.1 Ipunosxenus I1.

Coopyx(e}me TOpAYHUX KaMEp.

Copsiyne kaMepbl O3HA4alOT KaMmMepy WIH COENUHEHHBIE MEXAYy Co00i Kamepsl
OBILHM 06BEMOM He MeHee 6 M, CHaG)XeHHbIE 3aIUHTO, PaBHOH HMJIM TIpeBhIlLIAIOIEH
skBUBaNeHT 0,5 M GeTOHAa IUIOTHOCTBIO 3,2 r/em’ mim Gonee, YKOMILJIEKTOBAaHHEIE
o0opynoBaHHEM [N NPOBEAEHHS OIepalMid C HCIOJIb30BaHHEM MHCTAHIIMOHHOTO
yIIpaBJIeHHU.




MPUJIOXKEHHME 11

TMEPEYEHDL COTJIACOBAHHOT O OBOPYJOBAHUA U HEAEPHOT'O MATEPUAJIA

1.1.

1.2

JULA OTYETHOCTHU OB DKCITOPTE 1 UMIIOPTE B COOTBETCTBHHU

CO CTATBEH 2.A.IX)

PeaxTophl U peakTopHoe 000pyA0BaHHE
KoMieKTHbIE siepPHbIE PE2KTOPbI

SlmepHble peakTOphl, cHoCOOHBIE paboTaTh B peXHUME KOHTPOIHpYyeMOH
CaMOIOAIEPKUBAIOIIEHCS IEMHONH peaknmuK [OENeHHs, HCKIIoYas peaKTophl
HYJIEBOM MOIIHOCTH, KOTOpHIE ONPENENSIOTCS KaK peakTOphl C IPOEKTHBIM
MaKCHMAallbHBIM YPOBHEM IIPOM3BOJCTBA IUIYTOHHs, He mpesblaromum 100
IrpPaMMOB B TOJ1.

INOSICHUTEJIBHOE 3AMEYAHUE

"SnepHblit peakTOp" B OCHOBHOM BIJIIOYAET Y3JIbI, HAXOAALIMECS BHYTPH KOpIyca
peakTopa WK HEMOCPEACTBEHHO NMPHUMBIKAIOLINE K HEMY, 000pYIOBaHHE, KOTOPOE
KOHTPOJIUPYET YPOBEHb MOLIHOCTH B aKTHBHOH 30HE, H KOMIIOHEHTBI, KOTOpHIE
OOBIYHO COAEpKaT TEIJIOHOCHTENb NEPBOrO KOHTYPa aKTUBHOM 30HBI peakTopa,
WM BCTYIAIOT C HUM B HETIOCPEACTBEHHBIH KOHTAKT WIH YIPABISIOT M.

He mpenmonaraercss MCKIIOYEHHE PeakTOpOB, KOTOpblE HaljlexaluM oOpa3om
MorId ©Obl NOABEPTHYTbCA MOIUGHUKALMM M7 INPOU3BOACTBA 3HAYUTENHHO
Oonpiero xonmuuectsa, yem 100 rpaMMmoB IIyTOHMS B Troj.  PeakTophl,
NpelHa3HaUYEHHbIE [UIS JUIHTEILHOM 3KCIUIyaTallMd Ha 3HAYUTENBHBIX YPOBHAX
MOLHOCTH, HE3aBUCUMO OT CTEIIEHH UX BO3MOXKHOCTEH NMPOM3BOACTBA ILUIyTOHMUS,
HE pacCMaTpUBaIOTCA KaK "peaKTopbl HYJIEBOH MOIIHOCTH".

PeaKTOprle Kopnyca BbICOKOTO JABJICHHA

Meramuyeckue Kkopmyca B cOope MIM HX OCHOBHBIE YacTH 3aBOICKOIO
H3TOTOBJIEHHUS, KOTOpPbIE CIEUHANBHO NMpeAHAa3HAYEHBI MM IOATOTOBJIEHBI IS
pa3sMENIEHUs B HUX aKTHBHOH 30HBI SJIEPHBIX PEAKTOPOB, KaK OHH ONIPEETIEHE] B
nyHkte 1.1. BbIIE, U CHOCOOHBIE BBIJEPKMBaTh pabouee HaBJIEHUE
TEIUIOHOCHUTENSI IEPBOTO KOHTYpa.

MMOsJCHUTEJIBHOE 3AMEYAHUE

BerHSISI IUIATA KOPITyCa BBEICOKOrO AAaBJICHHSA pPEaKTOpa OXBATBIBACTCH ITYHKTOM
1.2 kak OCHOBHasi, 3aBOJACKOTO M3rOTOBJICHHUS, 4YacTh KOpIIyCa BBICOKOIO
JaBJICHHA.

BHayTpenHnHe yacTH peaktopa (HampuMep, HOAACPIKHBAIOIHE KOJIOHHBI H IITUTHI
aKTHBHOM 30HBI H Jpyrie BHYTPEHHHE YacTH KOPITyCa, HalpaBJLIoIIHE TPYOb! 1S
PETYJIIHPYIOIINX CTEPHHEH, TEIUIOBbIE 3KPaHbI, IIEPETOPONKHU, TPYOHBIE PEIIETKH



1.3.

1.4.

1.5.

1.6.

aKTMBHOM 30HBI, mnactuHel auddyzopa U T.0.) OOBIYHO MOCTABIAIOTCS
[IOCTaBILMKOM peaKTopa. B HEKOTOpHIX ClydasX ONpelelieHHble BHYTPEHHHE
OITOPHbIE KOMIIOHEHTBHI BKJIIOYAIOTCS B H3TOTOBJIEHHE KOpPIyca BBICOKOTO
JAaBneHus. OTH NpPEAMeTHl SBISIOTCS HOCTaTOYHO BAXKHBIMH C TOYUKH 3pPEHHS
0€30macHOCTH M HAJEXHOCTH OKCIUIyaTalMM PEAaKTOpOB (M CIENOBATENbHO, C
TOYKHM 3peHUs TapaHTHHHBIX 00sj3aTENHCTB M OTBETCTBEHHOCTH IIOCTaBILHKA
peakTopa), 4ToObl HX MOCTaBKa BHE pPaMOK OCHOBHOTO COIJIAIIEHHS O MOCTaBKe
CaMoOro peaxkTopa He cTana Obl OOBIYHOM MpakTHKOH. Ilo3TOMY, XOTS OTAENbHAs
IIOCTAaBKa 3THX YHUKAJIBHBIX, CIIEIIHAJILHO MPEIHA3HAYEHHBIX H IOATOTOBJIEHHBIX,
BO)XHBIX, KPYNHBIX ¥ [JOPOTOCTOSIIMX MPEIMETOB HE 00s3aTenbHo OyneT
paccMaTpuBaThCi Kak BbINajarolias u3 cdepsl HHTepecoB, TaKod crnocod
[IOCTaBKH CYUHUTAETCSI MATIOBEPOSTHBIM.

MammHb A0 3arpy3KH M BLIIPY3KH PCAKTOPHOIO ToIlJINBA

Manunynsatopaoe  obopyZOBaHHME, CHENUANBHO  HpeAHA3HAyeHHOE  WIIH
HOATOTOBJIEHHOE AJIS 3arpy3KH MM M3BJEeYEHHs TOIIHBA M3 SIEPHBIX PeakTOpPOB,
KaK OHM ompeleNieHs! B IyHKTe 1.1. BhIle, KOTOpPOE MOXET HCIOJIB30BaThHCH,
KOTJla peaKTop HaXONHTCS MOJ Harpy3koH, WM oOnamaer TEeXHHYECKHMH
BO3MOXHOCTSIMH AJI1 TOYHOTO HO3ULHMOHHUPOBAHUS WIH OPHUEHTHPOBAHHS,
MIO3BOJIIOIIMMH NIPOBOJMTH HA OCTAHOBJIEHHOM PEAKTOpE CIIOXKHBIE PabOTHI MO
Heperpyske TOIJIMBA, NPHU KOTOPHIX OOBIYHO HEBO3MOXKHBI HEIOCPENCTBEHHOE
HaONIONEHHE HITH NPSIMOH AOCTYN K TOILIUBY.

PeakropHble yIPaBJIsIOUHEe CTEPHKHH

CreprxHH, crienuanbHO NpefHa3HauYeHHbIe WK OATOTOBIEHHbIE Ul YIIPaBIICHHS
CKOPOCTBIO PEeaKLMH B SJIepHBIX PeaKkTopax, Kak OHH ompejesieHbl B nyHkTe 1.1.
BBIILE.

INOACHUTEJIBHOE 3AMEYAHHME

Crozna e BKIIIOYal0TCs, IOMUMO YacTH, NOTTIOLIAIOIEl HEHTPOHBI, ee ONOpHLIE H
IOJIBECHbIE KOHCTPYKLIMH, €CIIH [TOCTaBKa NPOU3BOAUTCS Pa3eNIbHO.

PeaKkTopHbIe TPYGbI BHICOKOT0 AaBJIEHHS

TpyObl, KOTOpBIE CHENMANBHO MpEAHA3HaYeHbl HIH HOATOTOBIIEHBl IS
pa3MelleHHUs] B HUX TOIUIMBHBIX JIEMEHTOB U TEIUIOHOCHUTENIS IEPBOrO KOHTYpa B
peakTopax, Kak OHH ONpezeneHbl B MyHKTe 1.1. BhIIIe, mpu paboyeM JaBiCHHUH,
npessimatomeM 5,1 MIla (740 ¢yHT/KB. qroim).

IupxoHuepbie TPYOLI

Tpy6sl Mnu cOOpku TpyO U3 METAUIMYECKOTO IHPKOHHUS HIIM €r0 CIIaBOB, IO
Becy npessimaromue S00 kr B TeyeHue 1060ro 12-MecsyHOro nepuojaa, KOTopsle
CNELHANbHO TpPEeIHAa3HAYeHbl HAM HNOATOTOBIEHHl AJI HCHONb30BaHUA B
peakTopax, Kak OHH ONpedelicHb! B yHKTe 1.1. BbIIIE, ¥ B KOTOPHIX OTHOIIEHHE
o0 Becy radHUA K IMPKOHUIO MeHbIle YeM 1:500.



1.7.

2.1.

2.2

Hacocn!l nepBoro KOHTypa Tenja0HOoCHTes

Hacocsl, ciennanbHO npeiHa3HayeHHbIE HIIH IOATOTOBJICHHBIE A1 ITOAEPKAHUSA
UHPKYISLIUM TEINIOHOCUTENS IIepBOrO KOHTYpa SIEPHBIX PEAaKTOPOB, KaK OHH
ompejeseHHl B MyHKTe 1.1. BhIIE.

MOSICHUTEJIbHOE 3AMEYAHHE

CrenuansHo npeAHa3sHAYCHHBIC HJIM ITOATOTOBJICHHBIE HACOCHI MOTYT BKJIXOYATh
CIIOKHBIC, YIUIOTHCHHBIE HJIM MHOTOKPaTHO VYIUIOTHEHHBIE CHCTEMBI I
OpeAOTBpAllICHHST YTCUYKH TEIUIOHOCHUTENA IIEPBOr0O KOHTYpa, TEPMETHYHBLIC
HaCOCBl H HACOCHI C CHCTEMaMM I/IHepI.II/IaJIbHOf;I MacCcChI. To0 OIMpPECACIICHHUC
KacaeTcsi HacoCOB, aTTECTOBAHHBIX IIO KJIaccCy NC-1 uaM SKBHBaJIECHTHBIM
cTapaapTaM.

Hesnepunle MaTepuaibl Aj1s peaKTOpPoB
HeliTepnii u Ts:Kenas BOAA

Helitepuii, Tskenas Bona (OKHCH JedTepus)) u moboe Apyroe COeNHUHEHHE
JlefiTepusi, B KOTOPOM OTHOLIEHHE JAEHTEpHSA K aToMaM BOAOpOAA IpEBBINIAET
1:5000, mpenHa3HavyeHHbIE JUIS MCIIOJNB30BaHMS B SAEPHBIX peaKTOpax, KaK OHH
omnpejeeHs! B MyHKTe 1.1. BbILIE, B KOMHYECTBaxX, NpeBbiuaonmx 200 Kr aToMOB
neilitepus anA N000f OOHOM CTpaHBI-MONyYaTeNss B TedeHue modoro 12-
MECSYHOT0 MepHoja.

SAnepHo-4MCTHIi rpaduT

I'padur, HMeEIOUMI CTENEHb YHUCTOTHl BBIIIE S-MUJUIMOHHBIX  OOpHOro
SKBHBAJEHTa, C IUIOTHOCTBIO Oonblie uem 1,50 I‘/CM3, NpeJHa3HaYeHHBIH U1
HCIIONIb30BaHKS B SAEPHBIX PEaKTOpax, KaK OHH OmpezereHsl B myHkTe 1.1 Bhie,
B KoNMYecTax, npessiuaomux 3x10% kr (30 Merpuyeckux TOHH) I 060N
OJIHO¥ CTpaHBI-IIOJIyyaTeNs B TeueHue Jro6oro 12-MecsyHoro mepuo/a.

IMPUMEYAHHWE

Jnsg ueneit 3KCMOPTHOrO KOHTPOJS IPaBUTENBLCTBO OMNpenesseT, OyayT Ju
JKCIIOPTHBIE MMApPTHH COOTBETCTBYIOUIETO BHILIEYKa3aHHBIM XapaKTEepPHCTUKAM
rpaduTa HUCIIONIB30BaThCS B AIEPHBIX pEaKTOpax.

YceranoBkM Uit nepepaGoTKH  00Jy4EeHHBIX TOIMJIMBHBIX 3JIEMEHTOB M
oGopynoBaHue, CHeUUAIbHO NpeJHA3HAYEHHOE HWJIH NOATOTOBJICHHOE ISl
3TOro '

BBOJHOE 3AMEYAHME

IIpu nepepaboTke O0OMyYEHHOrO SAEPHOrO TOIUIMBA IUIYTOHMM M ypaH
OTHENAIOTCA OT BHICOKOAKTUBHBIX IIPOAYKTOB NEJIEHHS U JPYTUX TPAHCYPaHOBBIX
aneMeHToB. Mg Takoro pasAeneHMs MOTYT HCIOJB30BaThCs PasiIMYHbIE
TeXHonoruyeckue mpoueccel. OpnHako co Bpemenem mpouecc "Ilypekc" cran
Haubosnee pacnpocTpaHEeHHBIM M MpHEMIEMBIM.  OJTOT MPOLECC BKIIIOYAET
pacTBOpeHHE OOJIyJeHHOrO SICpHOro TOMIMBa B a30THOM KHCIOTE C
IOCNIEAYIOIMM  BBIJEJICHHEM YpaHa, IUIyTOHHMA M IPOAYKTOB JEJIEHHA
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OKCTpaKLMEeH pacTBOPUTENEM C MOMOMIBI0 TpHOyTHI(dOChHaTa B OpraHHMYECKOM
pa3baBurele.

TexHOMOrMUeCKHE TMpOLECChl Ha pa3lM4YHBIX YycTaHoBKax THHa "Ilypexc"
AQHAJIOTHYHBI M BKJIIOYAIOT: H3MeJbUeHHE OOJIYYEHHBIX TOIUIHBHBIX JJIEMEHTOB,
pacTBOpeHHE  TOIUIMBA,  OJKCTPAKUMIO  pAacTBOPHUTENIEM H  XpaHEHHE
TEXHOJIOTUYECKOM KHMIKOCTH. MokeT HMeETbcs Takxke oOOOpyJOBaHHE JUISA
TEIUIOBOM ACHHUTPALMKM HUTpaTa ypaHa, KOHBEPCHHM HUTpAaTa IUIYTOHHS B OKHCh
WIK METAJU, a TaKXKe I 00pabOTKH XUAKUX OTXOMOB, CONEPIKAIMX HPOLYKTHI
JEJICHUs, 10 TONydeHus HOpMBI, MPUTOJHOH A MPONODKUTEIBHOIO XpaHeHHs!
WK 3axopoHeHus. OIHaKo KOHKpEeTHhie THIBI U KOH(Urypanus o6opynOBaHHs,
BBINOJHAIOWIETO 3TH (YHKIHH, MOTYT pa3iHyaThCsi HAa Pa3IMYHLIX YCTAaHOBKaX
tuna "Ilypexc" MmO HECKONBLKMM MpUYMHAM, BKJIIOYAs THIBI M KOJMYECTBO
OOIy4eHHOTO  SIIEPHOTO  TOIUIMBA,  INOJJIEeXKamero  mepepaboTke, U
IpeanosiaraeMplil IpolecC OCaXACHUS H3BJIEKaeMBIX MaTepHalloB, a TaKkKe
OpUHUMIBl  ofecmeueHuss Oe30MacHOCTM M TEXHMYECKOro 0O0CTyXHMBaHHA,
NpUCYIHEe KOHCTPYKIMH JaHHOM 00CTaHOBKH.

"VcraHoBKa Ul NepepalbOTKH OOMy4YEeHHBIX TOIUIMBHBIX 3J€MEHTOB" BKIIOYAET
000pyNoBaHHE U KOMITOHEHThI, KOTOpble OOBIYHO HaXOJAATCS B MPSIMOM KOHTAKTe
¢ 00y4yeHHBIM TOTUIMBOM U OCHOBHBIMH TEXHOJIOTMYECKMMHU ITOTOKAMH SIEPHOTO
MarepHajia 4 NpOAYKTOB JIeJIeHUs, ¥ HEMOCPEACTBEHHO YIIPaBISIOT UMH.

3TH Tpouecchl, BKIIOYass IMOJNHBIE CHCTEMBI Ui KOHBEPCHH ILIYTOHHS H
IPOU3BOJICTBA METAJIMYECKOTO IUIYTOHHUS, MOTYT OBITh HAEHTH(OHIMPOBAHKI IO
MepaM, IpPHHMMaeMbM [UIS IpPENOTBpPALUCHHsS ONMacHOCTE B CBA3H C
KPUTHYHOCTBIO (HampuMep, MepaMH, CBSI3aHHBIMH C TeOMeTpHuei), oOMydeHHeM
(HampuMep, yTEM 3alIUTHI OT OOIYYEHHUS) N TOKCUYHOCTBIO (HAIpHMeEp, MEpaMH
O YIAEPKAHHUIO).

IIpenmversr obOpymoBaHUs, Ha KOTOpHIE, KaK CYHMTAaETCs, PacCIpOCTpaHIeTCs
3HaueHne Gpassl "M o0OpyHOBaHME, CIEUHAIBLHO IpeJHAa3HAYEHHOE WM
MOATOTOBIEHHOE" 1/ Tepepa0OTKM OONYUEHHBIX TOIUIMBHEIX 3JIEMEHTOB,
BKIIFOYAIOT:

Mawsup! 44 pyoku 061y4eHHBIX TOMJIHBHbBIX 3JIEMEHTOB
BBOJHOE 3AMEYAHUE

310 000pyIOBaHME HCIONL3YETCS IS BCKPBHITHSA OOONOYKHM TOIUIMBA C HENBIO
MOCNENYIOUIET0 PAacTBOPEHHS 00JIyYEHHOTO SIEepHOTrO MaTepuana. Kak mpaBuio,
UCTIOJIB3YIOTCH CHENHABHO MpeIHa3HaueHHbIE, CKOHCTPYHPOBaHHbIE I PYOKH
METallla YCTPOHCTBa, XOTS MOXET HCIONb30BATBCA H 0OJiee COBEPILEHHOE
obopyznoBaHue, HaIpUMep Ja3ephl.

JucTaHIMOHHO yrpaBiseMoe 060pynoBaHUE, CHiEHAILHO MPEIHA3HAYEHHOE HIIU
IIOATOTOBJIEHHOE I UCIONB30BaHUSA Ha YCTaHOBKe IO mepepaboTke, Kak OHa
olpeJieNieHa BBINIE, I pPE3KH, pPYOKHM MM Hape3kd CcOOPOK, My4YKOB HIIH
CTEepKHEH 00JIy4eHHOTO AAEPHOTO TOIIHBA.
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34.

AucconsBephbl
BBOJHOE 3AMEYAHHE

B mucconpBepsl OOBIYHO IOCTYMAeT H3MeNbueHHOe oTpaboTaBliee TONNUBO. B
3THX O€30mMacHBIX C TOYKH 3peHus KPUTHYHOCTH pe3epByapax oOOIydeHHBIH
AIEpHbI MaTepHan pacTBOpsieTCsl B a30THOM KHCIIOTE, U OCTaromecs oOpe3ku
000J104€eK BBIBOJSATCS M3 TEXHOJIOIMYECKOTO MIOTOKA.

besomacHble ¢ TOYKHM 3peHHS KPUTHYHOCTH pe3epByaphl (HampuMeEp, Majioro
IUaMeTpa, KOJIBIIEBBIE HIM IpPSAMOYTONbHbIE PpE3€pByaphl), CHELHANBHO
npeJHa3HauYeHHble WIH IOArOTOBJICHHBIE IJIsl UCIOJIb30BAaHUA HA YCTAaHOBKE IIO
nepepaboTKe, Kak OHM OINpeHeeHBl BBINIE, IJIs pPacTBOpeHUs OOIydEHHOTO
ANEPHOr0  TOIUIMBA,  KOTOpbIE  CHOCOOHBI  BBIIEP)KUBaTh  TOPAUYIO,
BLICOKOKOPPO3HOHHYIO HMIOKOCTh M MOTYT JHCTAaHIMOHHO 3arpykaTbci H
TEXHUYECKH 00CITy>KUBATHCS.

IJKCTPAKTOPLI H 000PYA0BaHHUE NS IKCTPAKIMH PACTBOPUTE/IEM
BBOJHOE 3AMEYAHHE

B 3KcTpakToOphl ¢ pacTBOpUTENEM MMOCTYMAET KaK pacTBOp OOIYy4YEHHOTO TOIIMBA
U3 JHCCONbBEpPOB, TaK K OPraHUYECKUH pacTBOp, C IOMOMIBIO KOTOPOro
pasfensioTcs ypaH, IUIYTOHMH W NpoAaykTel AeneHus. OOopynoBaHHe s
3KCTPAaKLHMH PACTBOPHTENEM OOBIYHO KOHCTPYHPYETCS TakuM 00pa3oM, 4yTOOBI
OHO YIOBJIETBOPSJIO JKECTKUM 3KCIUIyaTallHOHHBIM TpeOOBaHUAM, TaKHM, Kak
JUIMTENBHBI cpoK cCnyxObl ©0e3 TexHHYecKoro oOCHy)KUBaHHS HIM Jerkas
3aMEHAEMOCTb, NIPOCTOTa B 3KCIUIyaTallUM W YIPaBJIEHHH, a Taikke FMOKOCTH B
OTHOLICHHH U3MEHEHH NapaMeTpoB Ipoliecca.

CnenuansHo TMpenHa3sHaueHHBIE WIM IOArOTOBJIEHHBIE 3KCTPAaKTOpHIl €
pacTBOpUTENEM, TakHe, Kak HacaJO4Hble WM IyJbCAIlHOHHBIE KOJIOHHBI,
CMECHTEJILHO-OTCTOMHBIE aNllapaThl MWIH HEHTPOOE)KHbIE KOHTAKTHHIE allllapaThl
IUI  HCIIONBb30BaHUS Ha YCTaHOBKE M0 00paboTke 0O0Ny4eHHOro TOIUIMBA.
OKCTPAaKTOPbl C PACTBOPUTENEM AOJKHB! OBITH YCTOHUMBBEI K KOPpPO3HOHHOMY
BO3JEHCTBUIO a30THOM KHUCJIOTBL.  JKCTPAaKTOPHl C pacTBOpPUTENEM OOBIYHO
M3rOTaBIMBAIOTCS C COONIONEHUEM Upe3BbIYaliHO BBICOKUX TpeOOBaHMM (BKIIIOUas
NPUMEHEHHE CIENUANbHBIX METOHOB CBapKH, HHCIEKLUH, obecrneueHue W
KOHTPOJIb KauyecTBa) U3 MAJOYTJIEPOJUCTHIX HEpXKaBEIOWIUX CTaleH, TUTaHa,
IMPKOHHS UJIY APYTHUX BHICOKOKaYECTBEHHBIX MAaTEpPHANIOB.

XuMHYyecKHe pe3epByaphbl 1Sl BbIIEPKUBAHUS HIIH XPAHEHUS
BBOJIHOE 3AMEUYAHUE

Ha 3Tane 3KCTpakUMH pacTBOpUTeneM  oOpa3dyloTcd TpPH  OCHOBHBIX
TEXHOJIOTHYECKUX MOTOKA XHUIKOCTH. PesepByapsl IS BHIJEP)KHBAHUA HIH
XpaHEHHA HCHNONB3YIOTCA B JanbHedmed o0paboTke BCEX TpPEX IIOTOKOB
Clle IyIoHM oOpa3om:
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a)  pacTBOp YMCTOrO a30THOKMCIIOIO ypaHa KOHUCHTPHpYETCs BBIApUBaHHEM
U MPOUCXOAUT IpOLecC ASHUTPAIHH, TJIE OH NPEBPAIIAETCS B OKCHJL ypaHa.
3TOT OKCHJ OBTOPHO HCIIOJIB3YETCS B SAEPHOM TOIUIHBHOM IIHKIIE;

b)  pacTBOp BBHICOKOAKTHBHBIX NMPOAYKTOB AEIEHHS OOBIMHO KOHIEHTPHUPYETCS
BHIMIAPUBAHUEM U XPAaHHUTCS B BHJE KOHUECHTPHPOBAHHOM XHAKOCTH. OTOT
KOHIEHTPAaT MOXET BMOCIECACTBUM MNPOMTH BhIIApUBAHHE MK OBITH
npeobpaszoBaH B $opMy, IPUTOJHYIO IJIs1 XPAHEHUS UIIH 3aXOPOHEHHS;

C) pacTBOp YHCTOTO HHUTpaTa IUTYTOHHS KOHLEHTPHUPYETCS M XPaHWUTCA 10
IOCTYIUICHUs Ha JalbHEHIIHE 3Talnbl TEXHOJOTHYECKOro Ipouecca. B
YAaCTHOCTH, pPE3€PBYaphl AJA BBIACPKHBAHHS WHIH XPaHEHHS pPacTBOPOB
IUTYTOHHS KOHCTPYHPYIOTCS TaKMM 00pa3oM, 4TOOk H36€KaTh CBA3AHHBIX C
KPUTHYHOCTBHIO MpoOieM, BO3HMKAIOIMX B pe3yjbTaTe H3MEHEHHH B
KOHIIEHTpaluH WK ¢opMe NaHHOTO MOTOKA.

CrnenuanbHO INpEJHA3HAYECHHBIE MM MOATOTOBJIEHHEIC pe3epByapsl Ui
BBIACPKMBAHUS WIH XPaHEHHA 1711 HCTIOJIb30BaHHUs HAa YCTAHOBKE IO IiepepaboTKe
o6ny4eHHOTO TOIUIMBA. Pe3epByapsl Afls BHIACPKUBAHUS WM XPAHEHHS JOJKHBI
OBIT> YCTOMYMBBI K KOPPO3HMOHHOMY BO3JCHCTBHIO Q30THOH  KHCIIOTHL
Pe3epByaprl [UIs BBIOCPKUBAHUSA WM XPAaHEHUS OOBIYHO H3rOTABIHBAIOTCA M3
TaKHX MAaTepHaNoB, KaK MaJIOYIJIEPOANCTHIE HEpP)KaBEeloIl[He CTalH, THTaH WM
UUPKOHHM HIM IpYrHe BHICOKOKAYECTBEHHBIE MAaTEpHallbl.  Pe3epByaphl IS
BBIIEPKUBAHMS HIIH XPaHEHHS MOryT OBITh CKOHCTPYMpOBaHBI TakKMM 00pasoM,
uyToOB HX OKCIUTyaTalldsd W TEXHHYECKOE OOCIHY>KHMBAHHE MPOU3BOAMIKCH
JUCTAHIMOHHO, X MOTYT HMETh CJEAYIOIIHE OCOOCHHOCTH C TOYKH 3pPEHHS
KOHTPOJIA 33 AOCPHOH KPUTHYHOCTBIO:

1) OopHbIif 3KBHMBAJIEHT CTEHOK HIIM BHYTPEHHHX KOHCTPYKUMH paBeH IO
Menburer Mepe 2%, nu6o

2) UMIHHIPUYECKHE Pe3epByaphl MMEIT MakCUMalbHBIH auamerp 175 mMm (7
moimoB), oo

3) npsAMOYTrOJbHBIA MM KONBIEBOH pe3epByap HMEET MAKCUMANbHYIO IIHPHHY
75 MM (3 mroiiMa).

CucreMa KORBEPCHHM HUTPATA IUIYTOHHA B OKCHI
BBOJIHOE 3AMEYAHUE

Ha GonpiinHCTBE YCTAaHOBOK IO NEpepabOTKE 3TOT KOHEUHBIH MPOLECC BKIIOYAET
KOHBEPCHIO pacTBOpa HHUTpaTa IUIYyTOHHS B JABYOKHCH IUIyTOHHS. B umcno
OCHOBHBIX OIEpaldii 3TOro Mpollecca BXOAAT: XpaHEHHE H KOPPEKTHpOBKa
HCXOIHOTO TEXHOJIOTHYECKOIO MaTepHajla, OCaKAECHHE M pa3fielieHue TBepAOH U
Kuakoil  ¢aspl, NpokanuBaHHE, oOpalleHHe C IPOAYKTOM, BEHTHIALMS,
obpailleHle ¢ OTXOAaMH U YIIPaBJIEHUE NIPOLIECCOM.

3aMKHYTbIE CHCTEMBI, CHEHHANbHO NPEAHA3HAUYCHHBIE WIH NOArOTOBIIEHHBIE VIS
KOHBEPCHHM HMTpaTa IUIYTOHHs B OKCHJ IUTyTOHHS, B HaCTHOCTH, 00OpYNOBaHHEIE
TakuM 00pa3oM, yToObl M30eKaTh JOCTHIKEHHsS KPHTHYHOCTH M paJHalMOHHBIX
3¢ dexToB, a TakKe CBECTH K MUHUMYMY ONACHOCTH, CBI3aHHBIE C TOKCHYHOCTBIO.
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CucTema KOHBEPCHH OKCHIA ITYTOHUS B METaNI
BBOIHOE 3AMEYAHME

3TOT mpolecc, KOTOPhIH MOXeT OBbITh CBA3aH C YCTaHOBKOH IO mepepaborke,
BKIOouaeT (TopHpoBaHHE JBYOKHCH IUIYTOHMS, OOBIYHO C NpPUMEHEHHEM
BLICOKOAKTHBHOTO (TOPHCTOrO0 BOAOpOJa, C LENbI0 TNONydeHHs ¢Topuaa
IUIyTOHMSI, KOTOPBIH  BIIOCIEACTBMM  BOCCTAHABIMBACTCS C  [OMOLIBIO
METAUIHYECKOT0 KaNbLUMs BBHICOKOH YHCTOTHI JO IONYHEHHSA METaJJIMYECKOTO
IyTOHUSA ¥ (TopmAa KanbuMs B BHAE LIUIaKa. B YHCIO OCHOBHBIX OINEpanuH
JAHHOTO IIpollecca BXOAAT:  (TOpUpOBaHHe (HAlpUMep, C NpPUMEHEHHEM
o6opymoBaHH, COAEpKalIeTo OnaropomHble MeETambl WM 3aLIMIIEHHOrO
IOKPLITHEM H3 HHMX), BOCCTaHOBJICHHE MeTaula (HaNpHMep, C NPUMEHEHHEM
KepaMHYECKUX THUTIJIeH), BOCCTAaHOBJIEHHME LUIaKa, OOpallleHHe C IPOAYKTOM,
BEHTHJIAIM, OOpAILlEHHE C OTXOJaMH U YIIPaBJeHHE IPOLIECCOM.

3aMKHYTHIE CUCTEMBI, CIEIHANBLHO MIPeAHa3Haue€HHbIE WM NMOATOTOBIEHHBIE IS
[IPOM3BOICTBA METALIMYECKOTO IUIYTOHHS, B YACTHOCTH, 000PYZIOBaHHbIE TAKHM
obpa3zoM, uTOOBI u36EXKaTh MOCTHXKEHHS KpPUTHYHOCTH H pPagMalMOHHBIX
3¢ ¢eKToB, a TaKkKe CBECTH K MUHUMYMY OIIACHOCTH, CBA3aHHbIE C TOKCHYHOCTHIO.

VYCeTaHOBKHU JJIA U3rOTOBJIEHHMS TOIUIMBHBIX 3JIEMEHTOB

"YcTaHOBKa /7151 U3TOTOBJIEHHS TOILIHBHBIX 3JIEMEHTOB" BKIIIOYAaeT 000py/I0BaHHE:

a) KOTOpoe OOBIYHO HaXOQHUTCS B HENOCPEICTBEHHOM KOHTAaKTe C
TEXHOJOTHYECKUM ITOTOKOM SIIEPHOTO MaTepHana HIH HEOCPEACTBEHHO
o0OpabaTsIBaeT €ro, WIH jKe YIPaBISET UM, HIIH,

b)  KOTOpOE€ repMEeTH3HpYeT AEPHBIH MaTepHall BHYTPH O0OJIOYKH.

YcTaHOBKM IJIsl pa3fiejieHHsT H30TONOB ypaHa # oGopyaoBaHMe, Kpome
aHAMMTHYECKHX  NpuOOpPoB,  CHEUMANLHO  NpeIHA3HAYEHHOE  HIH
MOATrOTOBJIEHHOE /ISl ITOr0

IIpenmersl 0OOpyZOBaHHSA, Ha KOTOPHIE, KaK CYHTAETCs, PAaCHpPOCTPAHSETCS
3HaueHne Ppaser "000OpynOBaHHE, KPOME AHAIMTHYECKHX MPHOOPOB, CIELHANBHO
IpeIHa3HaYeHHOEe MIJIM MOJArOTOBJIEHHOE" JUIs pa3/ielieHHs HM30TONOB YpaHa,
BKJIIOYAIOT B ceO4:

I['azoBble meHTpUPYrH M y3Jbl W  KOMIIOHEHTHI, CIHEHHAILHO
NpeaHa3HaYeHHbIe MJIM MOArOTOBJEHHBbIE AJIS MCHOJb30BAHMA B I'a30BBIX
neHTpudyrax

BBOJHOE 3AMEYAHME

I'azoBas neHTpHdyra OOBIYHO COCTOMT H3 TOHKOCTEHHOTO(bIX) LHIHHIpa(OB)
auamerpoM ot 75 mm (3 mroiima) no 400 mm (16 mioiitMOB) ¢ BepTHKaNbHOU
LEHTPAJIbHOH OCBIO0, KOTOpBIi(e) moMenieH(bl) B BaKyyM H BpamiaeTcsa(roTcs) ¢
BBICOKOM OKPY)XHOM CKOpOCThIO mopsaka 300 m/c unu Gonee. s NOCTHXKEHUA
60JIbIIOH CKOPOCTH KOHCTPYKUHOHHbIE MaTepHalIbl BPALIAIOIHXCA KOMIIOHEHTOB
JOIDKHBI MMETh BBICOKOE 3HayeHHE OTHOIIEHHS INPOYHOCTH K IUIOTHOCTH, a
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poTopHass cbopKa M, CIeJOBaTENbHO, OTJENbHBIE €€ KOMIIOHEHTHl JOJDKHBI
M3TOTOBJIATBCA C BBICOKOH CTENEHbI0 TOYHOCTH, uTOOBI pa3GajaHc ObLI
MHHMMaJIbHBIM. B oTiMume oT Apyrux uneHTpudyr razomas LeHTpudyra s
oboraieHHst ypaHa MMeeT BHYTPH DPOTOPHOH KaMmephl Bpaljarourytocs(uecs)
neperoponky(u) B hopMe J¥icka M HEMOOBHXKHYIO CHCTEMY IOJAYH U OTBOJA rasa
UF6, cocTosniyr0 mo MEHbIIeH Mepe H3 TpeX OTAENBHBIX KaHaJIOB, [1BA M3
KOTOPBIX COEJUHEHbl C JIomaTKaMM, OTXOJAIIMMH OT OCH pOTOpa K
nepudepuiftHol yacTM pPOTOpPHOH KaMephl. B BakyyMe HaXOOMTCS TaKXe Pl
BaXKHBIX HEBPAILAIOUIMXCSA DBJIEMEHTOB, KOTOpPHIE, XOTA M HMEIT 0cobyro
KOHCTPYKLIHIO, HE CJIOXHBI B U3TOTOBJIEHHM M HE U3TOTOBJIIOTCS U3 YHHUKAIBHBIX
MatepuasioB. LlenTpudyxHas ycTaHOBKa, OHAKO, TpeOyeT OOBILIOro YKcia 3THX
KOMITOHEHTOB, TaK YTO MX KOJUYECTBO MOXET CIYKHTh BaXHBIM HHIHKAaTOPOM
KOHEYHOT'0 UCTOJIb30BaHHS.

Bpamaromuecs KOMIOHEHTHI
a)  IlomHeie poTopHBIE COOPKH:

ToHKOCTEHHBbIE UMJIMHAPHL WM PAJl COSAMHEHHBIX MeXIy co60i TOHKOCTEHHBIX
IUWIMHAPOB, HU3TOTOBIEHHBIX M3 OJHOIO HJIM OoJiee MaTEpHAlOB C BBICOKUM
3HaYeHWEM  OTHOMIEHHWS  IpPOYHOCTHM K  IUIOTHOCTH, YKa3aHHBIX B
TTOACHUTEJIBHOM 3AMEYAHUWHU k HactoswmeMmy pasgeny. CoeauHeHHe
IUIHHAPOB MEX/y co00ii OCYIIECTBIAETCS NPH ITOMOIUU M'MOKUX CHIB(MOHOB HIH
Konen, omnucaddbix B wact S.1.1. ¢) Hmwxe. CoOpaHHBII poTOp HMEET
BHYTPEHHIOIO(ME) INeperopojky(¥) M KOHUEBBIE Y3/bl, ONHCAHHBIE B YacTAX
5.1.1.d) u e) Hmxe. OnHAKO NMONHAs COOpPKa MOXET ObITh MOCTABIEHA 3aKa34YHKy B
YacTHYHO COOpPaHHOM BHJIE.

b)  PotopHsbie TpyOsI:

CrnenuanpHO npeaHa3HaYeHHbIE WM MOATOTOBJICHHbBIE TOHKOCTEHHBIE IIMIMH/IPHI
¢ TonmuHoM cteHku 12 mm (0,50 mroiima) unm MeHee, quaMmeTpoM oT 75 MM (3
mrotima) mo 400 mM (16 mroiiMOB), M3TOTOBJIEHHBIE W3 OJHOro miu Ooinee
MaTEpHAJIOB, UMEIOIIHUX BBICOKOE 3HAUEHHE OTHOIIECHHS MPOYHOCTH K [UIOTHOCTH,
ykxa3aHHbiX B IIOSICHUTEJIbBHOM 3AMEYAHUWMU k HacTosueMy pa3zieny.

<) Konsua unu cunbhoHb!:

KoMITOHEeHTBI, CHenManbHO MpeJHasHAaYeHHBIE WM IOATOTOBJIEHHBIE I
CO3JTaHHUsi MECTHOH OMOpHI A POTOPHOU TPYOB! MIIM COETHHEHUS PsAfa pOTOPHBIX
Tpy6. Cuns(oHBl NIpencTaBIAOT coOOH KOPOTKHE UHIMHAPH C TONIIHMHOH
creHkd 3 MM (0,125 mroiimMa) winm Meree, quaMeTpoM ot 75 MM (3 mroiima) no 400
MM (16 nroHMOB), HMEIOIUX OAHH rodp H H3rOTOBIEHHBIE H3 OJAHOTO H3
MaTepHaloB, UMEIOIIMX BBICOKOE 3HaYeHHe OTHOLIEHHS MIPOYHOCTH K IUIOTHOCTH,
yka3aHublx B [IOSICHUTEJIbHOM 3AMEYAHUU k wacTosmeMy pas3aeny.

d)  Ileperoponxmu:

Komnonentsl B Qopme nucka auamerpom ot 75 MM go 400 mMm (oT 3 1o
16 noiMOB), CHENHAIBHO TNpeAHAa3HA4YEHHbIE WM IOATOTOBJIEHHBIE A
YCTaHOBKM BHYTPH pPOTOPHOH TpyOml LEHTpUPYTrH C LENbIO0 H30IHPOBAThH
BLIIIYCKHYI0 KaMepy OT TIJIaBHOH pa3neNuTeNbHOH KaMephl M B HEKOTOPBIX
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clyyasx AN yIydileHus uupkKynsaumu  raza  UF6  BHyTpHM  rIaBHOH
pasmenuTenbHOM KaMephl pOTOPHOHW TpYObl M H3TOTOBJIEHHBIE M3 OIHOIO M3
MaTepuaNoB, HMEIOLIHX BHICOKOE 3HaYEHHE OTHOIIEHHS NPOYHOCTHU K MJIOTHOCTH,
ykaszaHuelX B [IOACHUTEIIBHOM 3AMEYAHMUMU k HacTosmieMy pasieiy.

e)  DBepxuue/HH)KHHE KPBINIKH:

Komnonents B gopme nucka nuamerpom oT 75 MM (3 mroiima) mo 400 mm
(16 mroiiMoB), cHeUHanbHO MpeAHa3HAaYCHHBIE HJIM IOATOTOBJICHHBIE TaKHUM
o0pa3oM, 4TOOBI TOYHO COOTBETCTBOBATH AHAMETPY KOHIIOB POTOPHOH TpyObI M
Onaromaps 3Tromy yaepxusath UF6 BHYTpH ee. OTH KOMIIOHEHTHI HCIIONb3YIOTCS
VIS TOro, yToOBl ITOJNEP)KUBATh, YIEPXKHUBaThb HIH coAepikaThb B cebe Kak
COCTaBHYIO 4acTh 3JIEMCHTHI BEPXHEro MOANIMIHUKA (BEpXHsi KpbIUKA) HIH
CIYXHUTb B  KadecTBe HeECylmleH 4YaCTM  BpAIIAIOMIUXCA  3JIEMEHTOB
QJIEKTPOJABUTATENS H 3JIEMEHTOB HIDKHETO NMOJIUMIIHMKA (HIDKHSSA KpBILKA), H
H3TOTOBILIIOTCS M3 ONHOTO M3 MaTepHaTIOB, HMEIOIIMX BBICOKOEC 3HaYEHHE
OTHOIUEHHUA MPOYHOCTH K IUIOTHOCTH, yka3aHHbIXx B IIOSCHHUTEJIBHOM
3AMEYAHNU x HacTosieMy pasgeny.

IMMOACHUTEJIBHOE 3AMEUAHHUE

Jnsa Bpamaiouxcs KOMIIOHEHTOB HEHTPH(YT HCIONB3YIOTCS CIEAYIOIIUE
MaTepHAaJIbL:

a) MapTCHCUTHOCTapelollHe CTald, MMeEIolde MAaKCUMAaJbHBIM Inpenen
NpPOYHOCTH Ha pacTskeHue 2,05 x 10° H/M? (300 000 GYHT/KB. IOHM) WU
boee;

b)  anOMHMHHEBBIE CIUIAaBBI, AMEIOIINE MaKCHMAJIBHBIN IIpeaelN NIPOYHOCTH Ha
pactsxenre 0,46 x 10° H/m? (67 000 dyHT/KB. QroiiM) niu Gonee;

C)  BOJIOKHHCTBHIE (muTenomoOHbIE) MaTepHaIbl, IOPUrOAHbIE  JJIA
HCNIOJIb30BAHHA B KOMIO3HTHBIX CIPYKTypaX H HMMEIOIIHME 3HaYeHHA
yaensHoro Moayns ympyrocts 12,3 x 108 M min Gonee u MaxcHManbHOTO
YIENbHOTO TpeAeNa MPOYHOCTH Ha pactsmikenne 0,3 x 10° wmn Gomee u
MaKCHMAJILHOIO YAEIBbHOTO INpelesa NPOYHOCTH Ha pacTsxeHue 0,3 x 10
M unu Gonee ("yaenbHBIR MOIYNb YIPYTocTH" - 3T0 Moayns FOnra B H/M?,
JeNeHHBIH Ha yaenbHbIH Bec B H/M®; "MakcHMaIbHBII YAENbHBIH Npeaen
IPOYHOCTH HA PACTSHXKEHHE" - 3T0 MaKCHMAaIbHBIA Ipenes NpOYHOCTH Ha
pactsokenne B H/M?, nenennsiii Ha yaenbHbIH Bec B HAM.

CraTHuecKue KOMIMOHEHThI
a) IToaIIMIHHKN C MATHUTHOM [TOJABECKOI;

CrnennanbHO NpeJHa3HaYeHHbIE WM IOATOTOBIEHHBIE MOAUIMITHUKOBEIE Y3JIBI,
COCTOALIME M3 KOJIBLIEBOTO MAarHuTa, NOABEHICHHOrO B o0oiime, conepxauiei
JeMndupyromyro cpexy. OGoitma usroropnsercsa us croiikoro k UFg MaTepunana
(cm. [IOACHUTEJIBHOE 3AMEYAHUE «k pazgmeny 5.2.). Maraut coeinHsaercs
C HONIOCHBIM HAKOHEYHHUKOM MM BTOPBIM MATHHTOM, YCTAHOBIIEHHBIM HA
BEpXHEH KpBIIKE, ONMMCAHHOW B pasaene 5.1.1. €). MarHuT MoxeT uMeTh dopMy
KOJIbLIA C COOTHONIEHHEM MEXJAYy BHEIIHHM W BHYTPEHHHM JIHAMETPaMHu,



MEHBIINM WIH paBHBIM 1,6:1. MarHHUT MOXXeT HMeTh PopMy, 00ECIIEUHBAIOILYIO
HavyaibHyo npoHunaemocts 0,15 I'm/m (120 000 exuaun CI'C) unu Gonee, unu
OCTaTOYHYI0 HaMarHW4eHHOCTh 98,5% wunu Oonee, UM NPOU3BEcHNE HHAYKUHH
Ha MAaKCHMAJIBHYIO HANPKEHHOCTD mons Gomee 80 xIDx/nm° (107 T'c.3). Kpome
OOBIYHBIX CBOMCTB Marepuasia, HEOOXOAMMBIM NPEABAPHUTEIBHBIM YCIOBHEM
ABJSIETCA OTpaHMUYCHHE O4YEHb MaybIMH Jonyckamu (MmeHee 0,1 mM miuu 0,004
nmofiMa), OTKIOHEHHMs MArHHUTHBIX Oced OT TeOMETPHYECKHX ocel HIH
obecneyenue 0co0OH rOMOreHHOCTH MaTepHalla MarHUTa.

b) IHomuunuuku/aemndepsi:

CrnenyansHO  IpeJHa3HauYe€HHBIE  WJIHM  TOJATOTOBJCHHBIE  ITOALIMITHUKH,
cozepiKaIllie y3€eNl OCh/YINIOTHUTENHOE KONbLI0, CMOHTHPOBaHHLIH Ha neMmndepe.
Ocpb 00OBIYHO HpencTaBnseT cobol Bal U3 3aKICHHOHW CTaJM C OAHHM KOHIIOM B
¢dopme nomycthepbl, H CO CpeNCTBaMH NOJACOEAMHEHHMS K HIXKHEH KpbIIIKe,
onucaHHOH B paszene 5.1.1. e), Ha ApyroM. Ban, ognako, MoxxeT ObITH COETMHEH
C ruIpoAMHaMHYeckuM noxmmnHukoM. Konpno mmeer dopmy TabneTkn c
nonychepuyeckuM yriayOleHHEM Ha OOHOM ITOBEPXHOCTH. OTH KOMIIOHEHTHI
4aCTO MOCTaBIAIOTCA OTAENBHO OT AeMndepa.

¢) MonekynspHbie HACOCHI:

CrnenuansHo  IpeAHa3sHAYeHHbIE WM IOArOTOBJIEHHBIE  LHMJIUHAPHL C
BBITOYCHHBIMH WIH BBIIABJICHHBIMA BHYTPH CIIMPAJIbHBIMM KaHaBKaMH U C
BBICBEPJICHHBIMH BHYTPH OTBEPCTHAMM. THUIIOBHIMH pa3MepaMH SBJISIOTCS
ClenylioliMe:  BHYTpeHHHHM nmamerp oTr 75 mMm (3 mwoiima) mo 400 mm
(16 mroiimoB), TonmuHa cteHky 10 mum (0,4 aroiima) mnu Gosee, ¢ MIIHHOM, paBHOM
nuaMeTpy unu 6onpmie. KanaBku OOBIYHO HMEIOT NPAMOYTOJBHOE IONEPEUHOE
ceuenue u rayouny 2 mm (0,08 mroiima) mwiu bonee.

d)  Craropsl ABurareneu:

CpenuanbHO IpeHa3HAYEHHbIE WIM IIOATOTOBIEHHBIE CTaTOPhl KOJIBLEBOMH
dbopMBl NS BBICOKOCKOPOCTHBIX ~ MHOTOQa3HBIX  THCTEPE3UCHBIX (MM
PEaKTHBHBIX) 3JIEKTPOABUTaTeliel IepeMEeHHOr0 TOKa JIIsi CHHXPOHHOH paboThI B
YCIOBMSIX BaKyyMma B auanasoHe yactot 600-2000 'y u B muanasoHe MOIHOCTEH
50-1000 BA. Craropsl cocTosaT M3 MHOrodasHbX OOMOTOK Ha MHOroCJIOHHOM
KETIE3HOM CepIEYHHKE C HU3KHMH NOTEPAMH, COCTaBICHHOM M3 TOHKHX IUIaCTHH,
06br4HO TONMuMHOM 2,0 MM (0,08 nroiima) UK MeHee.

e) Kopnyca/mpueMuuky neHtTpudyru

KOMNOHEHTH!, cHenuanbHO MpEeJHAa3HAYEeHHbIE MJIM MOJTOTOBIIEHHBIE I
pasMmeleHnss B HUX cOOpkM pOTOpHOM TpyObl razoBoi reHtpudyrn. Kopmyc
COCTOMT M3 JKECTKOTO IWIMHIpPA C TOMMHOM cTeHKH no 30 MM (1,2 mroiima) ¢
IOPELH3HOHHO 00paboTaHHBIMHM KOHIIAMH IS YCTAaHOBKM IIOJUIMITHUKOB H C
OIHMM HJIH HECKONbKMMH ¢nannamMu g MoHTaxa. OOpaboTaHHBIE KOHIIBI
MapajuleNbHbl JPYr APYTY W IEpIECHIUKYISPHBI NMPOIOJLHOH OCH IWIMHIpPaA B
npenenax 0,05 rpanyca unu Menee. Kopnyc MoxeT Taxxe NpEACTaBIATh COOOM
KOHCTPYKLHIO SYEUCTOrO THNA I pa3MEIUEHHUS B HEM HECKOJNBKHMX POTOPHBIX
Tpy6. Kopmyca H3roTaBlIMBalOTCA U3 MaTtepuayos, kopposuecToiikux Kk UFs, unn
3alMIIAKOTCS MOKPHITHEM U3 TaKHX MAaTEpHAJIOB.
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5.2.

5.2.1.

f)  JloBymku:

CrenyanbHO TpeAHAa3HAUEHHbIE WM IOArOTOBIEHHBIE TPYOKH BHYTPEHHHM
muametpoM a0 12 mm (0,5 mroiima) nnis u3Bnedenus rasza UFg u3 poTopHO# TpyOb!
o metony Tpy6ku IIuto (T.e. ¢ OTBepcTHEM, HanpaBleHHBIM Ha KPYrOBOH IOTOK
raza B pOTOpHOH TpyDOe, K mpHUMepy, MOCPEICTBOM H3ruba KOHIA paaualbHO
pacroNoXeHHOH TPYOKH), KOTOphle MOXHO MPHKPENUTh K LIEHTPaIbHON CUCTEME
u3BIeueHUs rasza. TpyOKM HM3rOTOBIEHBI M3 MAaTEpUaloB, KOPPO3MECTOHKHX K
UF, MM 32IHMINAIOTCA NOKPHITHEM H3 TaKUX MaTCpHaJIOB.

CneumajibHO NpeAHa3HAYeHHble WM MNOATOTOBJICHHBIE BCIIOMOraTeIbHBIE
CHCTeMBbl, 0060pyaoBaHMe ¥ KOMIOHEHTBI [UIA HCIOJbL30BAHMA Ha
ra3zouneHTpudyKHOI yCTAHOBKE 10 000ralieHHIO

BBOJHOE 3AMEYAHHUE

BcnoMorartenbHbIE CHCTEMBI, 060pYAOBaHME M KOMIIOHEHTHI Ia30LeHTpH(YKHOH
YCTAaHOBKM IO OOOTallleHHIO NPEACTaBIAIOT co00H CHUCTEMBl YCTaHOBKH,
HeoOxomaumele st nonaun UFg B ueHTpudyry, [is CBSI3M OTAENBHBIX LUEHTPHOYT
Mexy coboi ¢ Henbio o6pa3oBaHMsA KacKanoB (MM CTyNeHeH), 4ToObl JOCTHYb
Oomee BBICOKOTrO oborameHus H u3Bledb "mpodykT" M "XxBocTH" UF¢ u3
neHTpudyT, a TaKKe obopynoBanue, HeoOXoAUMOe AJs NMPUBEACHUS B NeHCTBUE
HeHTpudyr wiu Ui ynpasineHus yctaHoBkod. OOwraHo UF¢ ucnapsiercs u3
TBEPIBIX BELIECTB, IOMELIEHHbIX BHYTPU IOJOTPEBaEMBIX AaBTOKIABOB, H
nogaeTcs B razoobpasHoi gopMe Kk HeHTpudyram depe3 CUCTEMY KOJUIEKTOPHBIX
TpybompoBonoB kackama. "IIpogyxt" um "xBocThl" UFs, moctynarmomue wus3
neHTpudyr B BHAE ra3000pa3HBIX NOTOKOB, TAaK)Ke MPOXOJAT 4Uepe3 CUCTEMY
KOJUIEKTOPHBIX TPYOONpPOBOJOB Kackala K XOJIOAHBIM JIOBYIIKaM (paboTarolium
npu Temneparype okoio 203° K (-70°C)), rme oHM KOHAEHCHPYIOTCS K 3aTeM
MOMEIIAIOTCd B COOTBETCTBYIOIIME KOHTEHHEephl Ui TPAaHCIOPTHPOBKH HIIK
XpaHeHHMs. Tak Kak YCTaHOBKa IO OOOTalIeHHIO COCTOMT M3 MHOTHMX ThICAY
neHtpudyr, cobpaHHBIX B  KacKadbl, CO3MAIOTCI MHOTOKHIOMETPOBBIE
KOJUIEKTOpHBIE TPYOONMpOBOABI KAacKaloB C ThICAYaMU CBapHBIX LIBOB, NPUYEM
CX€Ma OCHOBHOH HYaCTH HX COEOMHEHMH  MHOTOKpPAaTHO IIOBTOpSAETCS.
O6opynoBaHue, KOMIIOHEHTHI H CHCTEMBI TpPYOONPOBOAOB H3TOTOBISAIOTCA C
cobmoeHHEM BBICOKHX TpeOOBaHMH K BAKYYM-IUIOTHOCTH H YHCTOTE 00paboTKH.

Cucrembl nopayn/cucTeMsl 0TBOAA "npoaykTa’ u "xBocToB"

CnenuanbHO NPpEAHA3HAYCHHBIC HIJIH TIOATOTOBICHHBIE TEXHOJIOTHYECKHE
CHCTCMBbI, BKIIFOUAIOINHC:

MUTAOIIKE aBTOKIABH! (HJIM CTAaHIMHU), HcronbdyeMble i nmogaun UFg B
KacKalpl HeHTpudyr npu nasnenuu o 100 xI1a (15 dyHT/KB. m10HM) U TIpH
ckopocTu 1 xr/u unu Gonee;

necyonuMaTopsl (MM XOJIOAHBIC  JIOBYIUKH), HCIONb3yeMble IS
BeiBesieHMs UFg u3 kackanoB npu pasnenuu 1o 3 klla (0,5 ¢dynT/kB. AroiM).
Jecybnumaropsl  cnocobHpl oxnaxpaTees no  203°K (-70°C) m
HarpeBaThes 10 343° K (70°C);
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5.2.2.

5.2.3.

5.24.

CTaHIMH "IIPOAYKTa" M "XBOCTOB", HCIIONBb3yeMble 11 nepemenierns UFg B
KOHTEHHEpBI.

OTa ycTaHOBKa, 000pyNOBaHHE M TpYOONpPOBOIB! NOJHOCTHIO M3rOTaBIHBAKITCS
n3 croikux Kk UF¢ MaTepumanoB HIM 3aIIMINAIOTCA IOKPEITHEM H3 HHX (CM.
TITOACHUTEJIBHOE 3AMEYAHME x nanHOMy pasgeny) ¢ coOlroJeHHeM
BBICOKHMX TpeOOBaHHUH K BaKyyM-IUIOTHOCTH M YHCTOTE 0OpabOTKHU.

MaumMHHBbIe CHCTEMbI KOJLJIEKTOPHBIX TPYOONPOBOIOB

CrnenuanbHO IpeAHa3HAuCHHbIE WIHM [TOJrOTOBJIEHHBIE CHCTEMBI TPYyOOIPOBOIOB
U KOJUIeKTOpoB 1uii yaepxkauus UFs BHYTpH HEHTPU(YKHBIX KackagoB. JTa CeTh
TpyOONpOBOAOB OOBIMHO INpeAcCTaBisieT Co00OH cucreMy ¢ "TpoiHBIM"
KOJUIEKTOPOM, M KaXkJas LEHTPHU(YTra COeNUHEHA C KaXKABIM H3 KOJIEKTOPOB.
CnenoBaTensHO, CX€Ma OCHOBHOM 4YacTH HUX COEAMHEHHS MHOTOKPATHO
noBTopsierca. OHa HOJHOCTBIO M3roTaBIMBaeTca M3 croikux K UF¢ Marepuanos
(emv. TIOACHUTEJIBHOE 3AMEYAHHUE «k Hacrosmemy paszpeny) c
COOJIIOZICHHEM BBICOKHX TpeOOBaHUH K BaKyyM-IJIOTHOCTH M YHCTOTE 06pabOoTKH.

Macc-cnexTpoMeTpbl/HcTOYHHKH HOHOB 111 UF,

CrneunanbHO INpeJHa3HAYCHHbIE WM IOATOTOBIEHHBblE MAarHUTHBIE HJIH
KBaJpyTIOJIbHBIE MacC-CIIEKTPOMETPHI, CIIOCOOHBIE NMPOU3BOAWTH MPSAMOEt 0TOOP
po moaaBaeMoit Macchl, "mpoaykTa” WK "XBOCTOB" M3 ra3oBbIX IOTOKOB UFg 1
obnagarolIie NoJHEIM HaOOpOM CIEAYIOIINX XapaKTePUCTHK:

1. yAenbHadg pa3pemaronas criocobHOCTh 1o Macce cBrite 320;

2. coaepxaT HCTOYHHKH HOHOB, H3TOTOBJICHHBIC U3 HUXPOMA HJIH MOHENA HIIH
3AIIUIIECHHBIC IIOKPEITHEM H3 HHUX, HIIH HUKCJIHWPOBAHHBIC,

3. COJlepKaT HOHM3aHOHHbIE HCTOYHHKH ¢ HoMOapaXpOBKOH 31IEKTPOHAMH;
4. COJEPXAT KOJUIEKTOPHYIO CHCTEMY, IPUTOAHYIO JUIL H30TOMHOIO aHAIM3A.
Ipeobpa3zoBaTesu 4acTOTHI

IIpeoGpazoBaTenu 9acTOTHI (TAlOKE U3BECTHBIE KaK KOHBEPTOPHI MIIM HHBEPTOPHI),
CHELMAJIBHO IpeAHA3HAYEHHBIE WJIM IOJATOTOBJIEHHBIE U1 MUTaHHS CTaTOPOB
IBHTraTeNel, onpeneneHsblx B moanynkre 5.1.2. d), wim wacTH, KOMIOHEHTHI U
noncOOpkH Takux Ipeobpazopateneil 4acToThl, obnanaroIue HOJHBEIM HaGopoOM
CNEAYIOUIHX XapaKTEPHCTHK:

1. MHoro¢asHblf BeIxo/ B quanasoHe ot 600 no 2000 I'u;

2. BBICOKas CTaOMNBHOCTD (COo cTabunusanueit yactotsl ayume 0,1%);
3. HU3KHE HEJMHEHHbIe nekaxenus (MeHee 2%);

4. xo3ddunuent nonesxoro aeicrTaus caolie 80%.
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5.3.

5.3.1.

5.3.2.

IMOACHUTEJIBHOE 3AMEYAHUE

IlepeuncieHHOe BhIlle 000PyIOBaHHE BCTYIIAeT B HENOCPEACTBEHHBIH KOHTAKT C
TexHonornueckuM rasoM UFg MM HemocpeICTBEHHO YympasiseT paboToit
neHTpHUdYT U MPOXOXKIEHHEM Ta3a OT LeHTpUYTH K HeHTpudyTre H U3 Kackala B
Kackal.

Kopposuectoiixue k UFg MaTepmansl BKIIOYAOT HEPIKABEIOIYIO CTajb,
ATIOMMHHM, aTIOMHHHEBBIE CIUIaBbl, HHKEJb HIM CIUaBbl, conepxainme 60% u
Oonee HUKEIA.

CnenMajibHO  TNpeJHAa3HAYECHHble MJIH  NONroTOBJIeHHBIe COOpPKH H
KOMITIOHEHTBI JJIsl MCIIO0JIb30BAHUSA NPH ra3odu¢dy3uoHHOM 000rallleHHH

BBOJHOE 3AMEYAHHE

IMpu rasomuddysronHOM MeTome pasJeneHHs H30TONOB YypaHa OCHOBHOM
TEXHOJIOTHYECKOH cbopkoi SBISETCA CrelMalbHbIH IIOPHCTBIH
razonudysnoHHBIH Gapbep, TEMNOOOMEHHHK JUIl OXJAXIEHHA rasa (KOTOpblit
HarpeBaeTCd B IpoLiecce CKATHA), YIUIOTHUTENBHbIE KJIANaHBl U PeryIupyloIHe
KJamaHel, a TaKKe TPYOOIPOBOAKL. ITocxonbky B razonuddy3noHHOMH
TEXHOJNOTHM ucnonb3yercs wectudTopucteiii ypan (UFs), Bce obopymoBaHme,
TpyGONPOBOAB! U MOBEPXHOCTH H3MEPUTENBHBIX NMPHOOPOB (KOTOPHIE BCTYNAKOT B
KOHTaKT C Tra30M) IOJDKHBI H3TOTABIHBATBCS W3 MAaTepHANoOB, COXPAHAIOLIMX
crabunpHoCTh npH KoHTakTe ¢ UFq¢. T'asomnddysronHas ycTaHOBKAa COCTOUT M3
psna Takux cOOpOK, TaKk YTO MX KOJUYECTBO MOXKET OBITH BAXKHBIM IIOKa3aTeleM
KOHEYHOTO NpeAHa3HAYEHHU.

I'azopuddysuonnbie 6apLepbl

a) CroenuanbHO NpenHasHaYeHHBIE MM NOATOTOBIEHHbIE TOHKHE, MOPUCTHIE
dunbTphl ¢ pasmepoM nop 100-1000-A (anrctpem), Tomumuou S MM (0,2 mroiiMa)
HIIM MEHBIlE, a Ul TpyGUaThix dopm nuamerpom 25 mm (1 aroiiM) HIIH MeHbLUE,
M3TOTOBJIEHHBIE W3 METAUIMYECKHX, IIOJIUMEPHBIX MIH KepaMH4eCKHX
MaTepHalloB, Koppo3uecToNkHX K UFg, 1

b) cmemMasPHO MOATOTOBIEHHBIE  COEOWHEHHS MM  MOPOLIKH  Jyis
U3TOTOBIECHHA Takux (UIbTPOB. TakHe COENMHEHHA M IOPOUIKH BKIIIOYAIOT
HUKENb WK CIUIaBhl, comepxamue 60% wnu Gosnee HHKENA, OKCHJ JIFOMHHUS
unn croiikne Kk UFs nonHOCTBIO (hTOPUPOBAHHBIE YITIEBOAOPOJHEIE HOIUMEPEI C
yuctoTod 99,9% wmim Gonee, pazmepoM yacTHn MeHee 10 MKM M BBICOKOI
OJJHOPOJHOCTBIO YaCTHIl IO KPYITHOCTH, KOTOPBIE CIEIHAIBLHO MOATOTOBJIECHBI
A7 u3rotosienus razonuddy3nonnsix 6apLepos.

Kamepe1 qugdy3opon

CneunanpHO  npefHa3Ha4YeHHBIE  WIM  IOArOTOBJICHHBIE  IE€PMETHYHEIE
LHIMHApHYECKHE cocynsl auamerpom Oonee 300 mm (12 moiMoB) M UIMHOR
6onee 900 MM (35 mr0HMOB), WK TIPIMOYTOJIBHBIE COCYIB! CPABHUMEIX Pa3MEpPOB,
HMEIOIIHE OAHMH BIYCKHOH M [ABa BBIIYCKHBIX HaTpyOka, JUaMeTp KamAOro H3
KoTopelx Gomee 50 mM (2 mroiima), AN moMelieHHs B HUX razoguddysHOHHBIX
6apbepoB, M3roTOBIEHHbIE U3 CTOMKHX X UF¢ MaTepuanoB WM 3alUMINEHHBIE
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5.3.3.

5.34.

5.3.5.

54.

INOKPBITHEM M3 HHUX, H IIPEAHA3HAYCHHBIC V1A YCTAHOBKH B T'OPHU3OHTAJIBHOM HIIH
BCPTHKAJILHOM ITOJIOXKCHHM.

Komnpeccops! 4 razodyBKH

CrenMansHO NMpefHa3HauYeHHbIE MM MOJITOTOBJIEHHBIE OCEBBIE, LEHTPOOEKHBIE
HIIH 00BEMHBIE KOMIIPECCOPHI, MU TA30AYBKU C MPOU3BOIUTENLHOCTHIO Ha BCOCE
1 M°/MHH M Golee UF¢ 1 ¢ maBlleHHEM Ha BBIXOJE O HECKOJBLKUX coTeH KIla
(100 ¢pynT/KB. mI0¥iM), IpeAHA3HAYEHHbIE I TOJNTOBPEMEHHOH 3KCIUTyaTalliH B
cpene UFg ¢ anexTpoaBUraTeneM COOTBETCTBYIOIIEH MOLIHOCTH WM §e3 Hero, a
TaKIKe OTHENbHbIE COOPKH TaKUX KOMIIPECCOPOB U Ta30yBOK. DTH KOMIIPECCOPHI
U Ta3ofyBKH HMEIOT Iepenaja famBneHUsa oT 2:1 o 6:1 M M3roTaBIMBAIOTCA H3
croiikux K UFg MaTepHanoB WIH IOKPBIBAIOTCS UMH.

YnnorueHust BpAIAKNIIHUXCA BAJIOB

CrennanbHO NpefIHa3HAYEeHHBIE WM ITOArOTOBJICHHBIE BaKyyMHBIE YIUIOTHEHUS,
YCTaHOBJIEHHbIE HA CTOPOHE IOAa4YH U Ha CTOPOHE BBIXOJA IS YIUIOTHEHHS BaJa,
COEIMHAIOIIEr0 POTOP KOMIIpECCOopa MM Ta30LyBKU C IPUBOIHBIM IBHUrarenem, ¢
TeM YTOOBI O0OECHeYnTh HAAEKHYI0 TepMEeTH3auMio, IpeA0TBpalalouIyro
HaTeKaHHe BO3IyXa BO BHYTPEHHIOIO KaMepy KOMIIpeccopa HIJIH Ta30AYBKH,
koropas HamoinHeHa UFg. Takue ynnoTHeHHs: OOBIYHO NPOEKTHPYIOTCS Ha
CKOpOCTb HaTekaHmst OydepHOro rasa Meree 1000 cv’/MuH (60 mroiM’/MuR).

TensooOMennnku aias oxjaaxaenus UF,

CrenuansHo MpeJHa3HAYeHHBIE MM IOATOTOBJICHHBIE TEIUIOOGMEHHWKH,
usrotopneHHole U3 CcTOHKUX K UFg MarepuanoB MM NOKpBITHIE HMH (32
HUCKITFOYEHHEM HEpPXKaBeIoIeH CTalln), UM MEIBIO, HIIH JTIOOBIM COYETaHHEM 3THX
METAJUIOB U PACCYUTAHHBIE HA CKOPOCTh U3MEHEHMsI NABJICHHS, ONPEHENSAOLIErO
yreuky, Menee 10 ITa (0,0015 ¢byHT/KB. mroiiM) B 4ac mpH mepernaje HaBiIeHHS
100 xI1a (15 pyHT/KB. MOFIM).

CnenuanbHo NpelHasHAYeHHbIe WM MOJArOTOBJEHHbIE BCIOMOraTelibHbIe
CHCTeMbl, o00OpyIOBaHHEe H KOMNOHEHTHI JUIi HMCHOJbL30BAHMA NPH
razoaudpysuoHHOM 000oraieHnu

BBOJAHOE 3AMEYAHUE

BcnoMorarenbHBIE ~ CHCTEMBl,  O0OOpyOOBaHHE M KOMIIOHEHTH  Jyif
razoaudGy3MOHHBIX YCTAHOBOK IO OOOTALIEHHIO MPEACTABNIAIOT COO0H CHCTEMBI
ycTaHOBKH, Heobxoaumele ans nogadn UFs B razonnddy3smoHHyro cOopKy, Ons
CBSI3M OT/EIBHBIX cGOPOK MexIy CoOOH 1 06pa3oBaHHUs KaCKanoB (MM CTyNeHekt)
C LIENBIO IOCTENEHHOTO JOCTIDKEHHs Oonee BEICOKOTO 00OTaIleH s 1 H3BJICYEHUS
"npoxykta" u "xBocToB" UFs u3 muddy3HOHHEIX KacKajoB. Beuny
BBICOKOMHEPIIMOHHBIX  XapaKTepUCTHK  Ou@Y3HOHHBIX KackajoB noboe
npepeiBaHHe HX paboTh, 0COOEHHO HX OCTaHOBKA, NMPHBOIAT K Cepbe3HBIM
nocneacTeusM. CnenoBarenbHO, Ha ra3oaudGy3sHOHHOM YCTaHOBKE Ba)KHOE
3HaYCHHE HUMEIOT CTPOroe K IIOCTOSHHOE INOJIEepXaHHE BaKyyMa BO BCeX
TEXHOJIOTHYECKHX CHCTEeMax, aBTOMAaTH4yecKas 3alliTa OT aBapHi M TOYHOE
aBTOMAaTHYeCKOE peryavpoBaHHE IIOTOKa rasa. Bce 370 mnpuBOmMT K
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54.1.

54.2.

5.4.3.

HE0OXOIMMOCTH OCHALIECHHUS YCTAHOBKHM OOJBIIHM KONHMHYECTBOM CIIEUHATIbHBIX
H3MEPUTENbHBIX, PETYJIHPYIOIHX U YIPABIAIOLIHX CHCTEM.

O6eryno UFg ucnapsercs u3 NMIHHAPOB, ITOMELUEHHBIX BHYTPH aBTOKNABOB, H
nomaerca B ra3oo0pasHoii ¢opme K BXOOHBIM TOYKAaM 4epe3 CHCTEMY
KOJUIEKTOPHBIX TpPyOONpOBOJNOB KacKaja. "Iponykt" u "xBocthl" UFs,
NOCTYNAIOUI{e H3 BBIXONHBIX TOYEK B BHJE ra3zoo0pa3HbIX NOTOKOB, IPOXOASAT
yepe3 CHCTEMY KOJUIEKTOPHHIX TpYOONpOBONOB Kackaja MO0 K XOJIOIHBIM
JIOBYIIKaM, JIHOO K KOMIIPDECCOPHBIM CTaHLMAM, rie rasoobpasusiii morox UFg
CKIKAeTCs M 3aTEM I[IOMEWIAeTCs B COOTBETCTBYIOIIME KOHTEHHEpPH IS
TPaHCIIOPTUPOBKU MM XpaHeHnus. Ilockospky razonud¢y3noHHas yCTaHOBKa 11O
o0oraieHuI0 HMeeT OONpHIOE KOJHYECTBO Tra3oaudy3HOHHBIX CcOOpOK,
COOpaHHBIX B KacKaipl, <CO3Jal0TCA MHOTOKIJIOMETPOBblE KOJIJIEKTOPHBIE
TpyOOHNpPOBOIbI KaCKaIOB C THICAYAMH CBapHBIX ILIBOB, IPHYEM CXEMa OCHOBHOH
JacTH UX COEUHEHHH MHOTrOKpaTHO mnopropsercsa. O6opynoBaHue, KOMIOHEHTHI
U CHCTEMBI TpPyOONPOBOMOB M3rOTOBIAIOTCS C COOJIFONEHHEM  BBICOKHMX
TpeOOBaHHUH K BaKYyM-IUIOTHOCTH H YHCTOTE 00paboTKH.

Cucrempl noga4yu/cucTeMbl 0TBOAA "'mpoaykTa’ 1 '"xBocToB"

CnenManbHO mnpefHasHadeHHble WIM TOATOTOBJIEHHBIE TEXHOJIOTHYECKHE
cucTeMbl, crnocoOHble pabotath npu gaBneHun 300 Ila (45 ¢yHT/KB. OroiiM) MK
MeHee, BKIIIoYas:

NUTAIOLIKE aBTOKIABHI (MJIH CHCTEMBI), UCTIONB3yeMble A nojxadn UFg B
raszonnddy3noHHbIE KaCcKabI,

Jecyonumartopsl (MM XONIOAHBIE JIOBYIUKH), HCIIONB3yeMble IS
BeiBeZicHUs UFs 13 razonuddy3noHHBIX Kackaaos.;

craHnun oxwxeHus, rae UFs B raszoobpasHodt ¢opme H3 Kackazaa
C)KUMAETCsA H OXJIAXIAETCA 10 XKHIKOTO COCTOSIHHUS;

CTaHIMM "NpoAyKTa" WM "XBOCTOB", HCIIOJIb3YEMBIE Ul IepeMeIeHUs
UF¢ B KOHTEHHEDHI.

CHcTeMBbl KO1IeKTOPHBIX TPYGOoNpoBoOI0OB

CnennanbHo npeJHa3HaYeHHBIE WIH MOATOTOBJICHHEIE CHCTEMB! TPYOOIPOBOIOB
M CHCTEMBI KOJUIEKTOpoB it yaepxaHus UFg BHyTpH rasoauddy3sHOHHBIX
KacKajoB. 3Ta CeTh TPYOONpPOBOAOB OOBIUHO MpENCTAaBISAET COOOH CHCTEMY C
"IBOMHBIM" KOJIZIEKTOPOM, TIle Kaxzaas sdeifika COelMHEHa C KaXIBIM U3
KOJIJIEKTOPOB.

BakyyMHbIe CUCTEMBI

a) CrnenmansHo mNpegHa3sHAYEHHbIE WIM  TOATOTOBIEHHBIE  KPYIHBIE
BAKYYMHBIE MAarMCTpalH, BAaKyyMHblE KOJUIEKTOPHI M BaKyyMHBIC HacoOChI
IPOM3BOAMTENLHOCTHIO 5 M /MuH (175 dyT’/Mun) nim Gonee.

b)  BaxkyyMHble HacoChl, CHENHAIBLHO IpeAHa3HadyeHHble s paGoTH B
cogepxameii UF¢ aTMocdepe M H3rOTOBIEHHBIE M3 ATIOMHUHHSA, HUKENS HIHU
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5.4.4.

5.4.5.

5.5.

CIIaBOB, coxepxamux Oonee 60% HUKENs WIM MOKPHITHE HMMH. OTH HAaCOCHI
MOTyT OBITH UM POTAaHOHHBIMHY, HIIH OPLIHEBBIMH, MOTYT UMETh BHITECHSIOILIHE
U (QTOPHUCTOYTIEPOAHbIE YIUIOTHEHMS, a TakKe B HHUX MOTYT IPHCYTCTBOBATh
crieruanbHble paboure XKUIAKOCTH.

CnenuajibHble CTONOPHBIE H PEryINpYOIIMe KIANAHb]

CnenuanbHO  IpefHa3HaYeHHblE MM  [OATOTOBJIEHHBIE  pYy4YHBIE  HIIH
aBTOMAaTHYECKHE CTONOPHBIE M pETYIMpYIONIHe KIAIaHbl CHJIb()OHHOTO THIIA,
usroropiieHHble u3 croiikux k UFg marepuanos, nuamerpom ot 40 mo 1500 mm
(1,5 o 59 mro#MOB) s YCTaHOBKHM B OCHOBHBIX M BCIIOMOTATENIBHBIX CHCTEMax
razoau¢ y3HOHHBIX YCTAaHOBOK IO O0OTalleHHUIO.

Macc-cnexTpoMeTpbl/ucTouHnKH HOHOB s UK,

CrnenuanbHO IpeJHa3HAaYEHHBIE WM IOJTOTOBIEHHbIE MAarHUTHBIE HIIU
KBaJlpyIOJbHbIE MacC-CIIEKTPOMETPBI, CIOCOOHBIE NPOU3BOAUTE MPSIMOM
oTOop mpo6 mopmaBaeMoit Macchl, "mpoAykTa" uiM "XBOCTOB" U3 ra3oBBIX
notokoB UFs u obnapgaromue MONHBIM — HabopoM  ClleoyIOmuX

XapaKTepPHCTHUK:
1.  ynenbHas paspeluarolias ciocoOHOCTH 10 Macce cBbilie 320;
2. coJiepxaT HCTOYHHKH HOHOB, U3TOTOBJIEHHBIE U3 HUXPOMA MJIH MOHEIA WIH

3all[HILIEHHbIE TOKPHITHEM U3 HUX, HJIH HUKEJIMPOBAHHEIE,
3. COJlepKaT HOHHU3AUHUOHHbIE HCTOYHHUKH ¢ 60MOapaAUpPOBKOI 3JIEKTPOHAMY,
4. COJIEPKaT KOJUIEKTOPHYIO CUCTEMY, IIPUTOAHYIO IS H30TOIHOTO aHAIN3A.

HOACHUTEJIBHOE 3AMEYAHUE

HepeuncnenHoe Bbliie 000pYZOBaHHE BCTYNaeT B HEIIOCPEACTBEHHBIH KOHTAKT C
TexHonmoruueckuM ra3zoM UFg, nubo HemocpencTBEHHO peryiaupyer IOTOK B
npenenax Kackaga. Bce MOBEpXHOCTH, KOTOpBIE BCTYNAlOT B KOHTaKT C
TEXHOJIOTHYECKUM Ta30M, ILENMKOM u3roraBnuBarTci u3 croikux Kk UFg
MaTepHANOB MJM IOKpHIBAlOTCA MMH. /[lng menel pasnenoB, OTHOCAILMXCH K
razogudGy3nOHHBIM yCTpoMcTBaM, Marepuaibl, Kopposuectoikue k UFg,
BKJIIOYAIOT HEPIKABEIOLIYI0 CTallb, aNIOMHHHI, AJIOMHHHEBHIE CIUIaBBl, OKCHJ
JIIOMHHMS, HUKEb MJHM CIUIaBbl, cofepxaime 60% unu Gonee HuKeNd, a TaKxKe
croiikue k UFg mosHoCThIO GTOPHpOBaHHBIE YTJIEBOJOPOAHBIE ITOJIUMEPHI.

CnepuanbHo HpeIHA3HAYCHHBIC HJIN NOoAYroTOBJIICHHBIC CHCTEMBI,
oﬁopy)lonalme H KOMHOOHCHTBHI IJA MCHOJBL30BAHUA Ha YCTAaHOBKaX
AIPOIHHAMHYIECCKOTO oforameHus.

BBOJAHOE 3AMEYAHUE

B npoueccax a3poaMHaMHYecKOro oOoramieHuHs cmech razoobpasHoro UFs u
JIETKOTO Tra3a (BOOOpPOJ HJIM TENHH) CKMMAaeTCI M 3aTeM IIPOIyCKaeTcs Yepes
pa3leNsAoIME 3JIEMEHTBl, B KOTOPBIX M30TOIIHOE pa3clCHHE 3aBEpIUacTCs
[IOCPENCTBOM IIONy4eHHs OONBIIMX UEHTPOOEKHBIX CHJI 110 TEOMETPHH
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5.5.1.

5.5.2.

KPUBONMHEHHOH CTEHKH. VYcmemHo pa3paboTaHbl JBa MpoIEcca 3TOro THIA:
[IPOHECC COIUIOBOTO pa3zelleHHs H TpoHecc BHXpeBOH TpyOku. Jlng oboux
IIPOLIECCOB OCHOBHBIMM  KOMIIOHEHTaMH Kackaja pasjielleHHs SBIAITCS
LIMIMHAPHYECKHE  KOphmyca, B  KOTOPBIX  pa3MelleHbl  CIIEHUaIbHBIE
paszmenuTeNnbHbIE 3JIEMEHTHl (COma MM BHXpeBble TpyOKH), Tra30BBIE
KOMIIPECCOPHl M TEMNOOOMEHHHUKH JUIS yAAJIEHUs 00pa3yrolIerocs IpH CKaTHH
teria.  Jisg a’poAMHAMHYECKHUX YCTaHOBOK TpeOyeTcs Lenblit psa Takux
KacKaJl0B, TaK 4YTO MX KOJIHYECTBO MOXXET CIYXHTh BaXKHBIM YKa3aTeleM
KOHEYHOTO MCIONb30BaHus.  IIoCKONbKY B a’3pOAMHAMHUYECKOM IIpOLECce
ucnons3yercs UFg, mOBepXHOCTH Bcero o00OpynoBaHHs, TpyOOIIpOBOAOB H
M3MEPUTENbHBIX NMPUOOPOR (KOTOpHIE BCTYHAIOT B KOHTAKT C ra3oM) AOIDKHBI
H3TOTaBIMBATLCS M3 MaTepHAJIOB, COXPAHAIOWHUX YCTOHYUBOCTh NPU KOHTAKTE C
UFs.

T[NOACHUTEJIBHOE 3AMEYAHUE

IlepeuncnenHsle B HacTOsIIEM  pas3fene  3JIeMeHThl  BCTYNAlOT B
HENOCPEACTBEHHBIH  KOHTAKT C  TexHojorumueckum razoM UFg nmbo
HETOCPEACTBEHHO PETYIUPYIOT MOTOK B NpeAenax Kackajga. Bce NOBEpXHOCTH,
KOTOpble BCTYNAIOT B KOHTAaKT C TEXHOJNIOTMYECKHM TIa30M, HLEIHKOM
M3rOoTaBIMBAIOTCS U3 CTOHKUX K UF¢ MaTepHaoB, UK 3alllMIIEHb] TOKPHITHEM U3
TaKUX MaTepHaloB. Jns unenelt pasgena, OTHOCSANIETOCH K 3IEMEHTaM
a’poJHaMMyeckoro oboramenus, kxopposuectoiixue k UF¢ Matepuansl,
BKJIIOYAlOT Meb, HEPXKABEIONIYIO CTalb, alIOMHHHH, aJIOMHUHHUEBHIE CIUIABHI,
HHUKENb HMJIH CIIIaBhl, cofepxamue 60% unu Oonee HUKENs, a TalOKe CTOHKHE K
UF¢ nonHocTeio GTOpHpOBaHHbIE YIIIEBOLOPOAHBIE IOTMMEDBIL.

Pa3zgenuTelIbHbIE COMIA

CrnenuanpHO MpelHa3HaYeHHbIE MM MTOATOTOBIIEHHBIE pa3/ieiUTeNbHbIE COIIa H
ux cbopku. PasgenurensHble COIIa COCTOST W3 IIEJEBHAHBIX M30THYTHIX
KaHAJIOB C paaumycoM usruba menee ! MM (0o6biyHOo or 0,1 mo 0,05 Mmm),
xoppo3HecToHkuX K UFs, 1 HMEOLINX BHYTPEHHIOW PEXYyIYI0 KPOMKY, KOTOpas
paszensieT IpOoTEKaloUIui yepe3 COIIo a3 Ha 1B Qpakiuu.

Buxpesbie TpyOxu

CroenxanbHO NMpeJHa3HAYSHHBIE WIM MOATOTOBICHHBIE BHXPEBHIE TPYOKH H HX
cbopku. Buxpepble TpyOKM MMEIOT HWIMHAPUYECKYIO HIM KOHYCOOOpas3HYIO
¢dbopmy, M3roTOBIIEHBI U3 Koppo3uecToiikux k UFg MaTepnanoB mim 3amuuiieHsl
NOKPBITHEM M3 TaKMX MarepHanoB U uMmeroT guamerp oT 0,5 cM 1o 4 cm npu
OTHOLIECHNH JUIMHBI K auaMerpy 20:1 wiu MeHee, a Takke oIHO WM Ooinee
TaHI'€HUHAJIbHOE BXOAHOE oTBepcTHE. TpyOKHM MOTyT OBITH OCHAalIEHB! OTBOJAMH
COILJIOBOTO THIIA HAa OJTHOM MJIH Ha O0OHMX KOHIIAX.

ITOACHUTEJIbHOE 3AMEYAHHUE

ITnraTenbHBIM ra3 MoCTymaeT B BHUXPEBYIO TPyOKy IO KacaTeldbHOH ¢ OZHOTO
KOHIIA MM 4Yepe3 3aKpydMBaIOILME JIONATKH MWIM 4Yepe3 MHOTOYHCIIECHHBIE
TaHTe€HIUAJILHBIE BXOHbIE OTBEPCTHUS BIOJIb TPYOKH.
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5.5.3.

5.54.

5.5.5.

5.5.6.

5.5.7.

Kommnpeccopnl H ra3oayBxku

CrnenuualbHO MPEAHA3HAUEHHBIC MM NOATOTOBJIEHHBIE OCEBBIE, HEHTPUYIKHBIE
W oObeMHBIE  KOMIIPECCOpBI MM  Ta30[YBKH, H3TOTOBJIEHHBIE M3
koppo3uectoikux Kk UFs MaTepuanoB, UaM 3alUILEHHBIE MOKPHITHEM H3 TaKHX
MaTEpHAoB, IPOM3BOUTEIBHOCTHIO Ha BXOJE 2 M°/MHH WK Gonee cmecu UFg u
HECYILETOo ra3a (BOJOpOJ WilH I'eNui).

MNOACHUTEJIbHOE 3AMEUAHHUE

Takue koMIpeccophl U razonyBKH 0OBIYHO UMEIOT Iepenaa nasineHus ot 1,2:1 mo
6:1.

YnjioTHeHUust BpalNAIHUXCH BAJIOB

CrenHaIbHO IpeiHa3HaYEHHBIE HIIH ITOATOTOBJIEHHBIE YIUIOTHEHHUSA
BpalllalOIIKMXCS BaJIOB, YCTAHOBJIEHHBIE HAa CTOPOHE NOJAa4yM M Ha CTOPOHE BHIXO/a
JUIS YTUIOTHEHUS BaJla, COEUHSIOLIETO POTOP KOMIIPECCOpa WIH POTOpP Ta30AYBKH
C NMIPUBOAHBIM JIBUTATENEM, C TEM YTOOBI OOECIIEYUTh HAaIeXKHYIO TEPMETH3ALMIO,
IPEIOTBPALAOYI0 BBIXOJ TEXHOIOTUYECKOTO Ta3a WIK HaTEeKaHHE BO3AYyXa WIH
YIUIOTHSIIOLLIETO Ta3a BO BHYTPEHHIOI KaMepy KOMIIpeccopa MJIH Ta30/yBKH,
KoTopas 3anofiHeHa cMechlo UFg M Hecyniero rasa.

TennooOMeHHNKH NS 0XJIAXKIECHHSI ra3a

CnennalbHo nNpe€aHasHa4YCHHBIE HIJIIH  IMOATOTOBJIEHHBIC TCHJ'I006MCHHPIKPI,
H3TOTOBJICHHBIE H3 KOppOBHCCTOﬁKHX K UF5 MaTE€PHAJIOB HIJIM 3alIHUIICHHBIC
ITIOKPBITHEM H3 TAKHX MATCPUAJIOB.

KO)KyXl/l pa3aeisaioiuiux 3N1eMEHTOB

CneuvanbHo MpelHa3HAaYCHHbIE WIM IOATOTOBJIEHHBIE KOXYXH pasCisIONIHX
3JIEMEHTOB, M3TOTOBJIEHHHIE H3 Koppo3uecToHkux k UFg matepuanoB wim
3alIMINEHHBIX MOKPBHITHEM M3 TaKAX MaTepHaloB, Ui IIOMEILEHHS B HHX
BHUXPEBBIX TPYyOOK HIIM pa3fieIuTeNbHbIX CONEI.

NNOACHUTEJIbHOE 3AMEUAHHE

OTH KOXYXH MOTYT NPEACTAaBIATh COOOH HMMIMHIPHYECKHE KaMmephl THAMETPOM
Honee 300 MM 1 nuuHOM Gonee 900 MM MK IPAMOYTOJIBHBIE KAMEPHI CpaBHUMBIX
pasMepoB U MOTYT ObITb HpeIHA3HAYEHB! U1 YCTAHOBKH B TOPH3OHTAILHOM HIIH
BEPTHUKAJILHOM IOJIOXKEHUH.

Cucremsbl nofgayu/cucTemMbl 0TBOAA "npoaykra' u "xeocros"

CneunaipHO TIpefHA3HaueHHBIE WM IOATOTOBJIEHHBICE TEXHOJIOTHYECKHE
cucTeMsl M 000pynOBanye Il 00OTaTHTENbHBIX YCTaHOBOK, H3TOTOBJICHHBIE U3
xopposuecroikux k UFg MaTrepnanoB M 3alMINEHHBIX NOKPBITHEM H3 TaKHX
MaTepHaNOB, BKIIOYAIOIINE:

a) MUTAIOUIME aBTOKJIABHI, IIEYH MJIH CHUCTEMBI, HCIOJIB3YEMBIE Ul MOJAYH
UFg nns npornecca oboraiieHus;
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5.5.8.

5.5.9.

5.5.10.

S.5.11.

b) nmecyOGnuMatops! (UM XONOAHBIE JIOBYIUKH), HCIIONB3YEMBIE JUIR
puiBesienus Harperoro UFg u3 nponecca oboramesus i NOCIEAYIOLIETO
HiepeMelIeHHUS;

C)  CTAaHUMU OTBEPKAEHUS HIH OXIKEHMS, HCIIOJB3YEMBIE IS BHIBEACHHUS
UFs u3 nponecca oborauieHus nytem cxatus u nepesoja UFs B xuakyro

WK TBepayro dhopmy;

d)  craHnuM "mpondykTa" MM "XBOCTOB", MCHOJIbL3yEMBIC I IEPEMEILECHUS
UFs B koHTENHEDHI.

CucTeMbl KOJIJIEKTOPHBIX TPYOONPOBOAOE

CrienuanbHO NpefHa3HAYEHHBIE HIIM MOATOTOBJIEHHBIE CHCTEMBI KOJIJIEKTOPHBIX
TpyOOIIPOBOJOB, M3TOTOBJIIEHHBIE M3 Koppo3uecToiikux k UFg mMarepnanos win
3alHIIEHHbIE TOKPHITHEM W3 TakHUX MaTepuanoB, At yaepxaHus UFs BHyTpH
a3pONMHAMHMYECKUX KackaJoB. JTa CeTh TpyOONpOBOJOB OOBIYHO NMpEACTaBIAET
coboit cucteMy C "IBOMHBIM" KOIJIEKTOPOM, TJ€ KaxuAbIH Kackal WIH rpymmna
KacKaJIOB COEIMHEHBI C KaXKABIM U3 KOJIJICKTOPOB.

BakyyMHbIe CHCTEMBI H HACOCHI

a) CroeuwanpbHO TpeJHa3HAYEHHBIE MM IIOATOTOBJIEHHBIE BaKyyMHBIE
CHCTEMBI, IPOM3BOIHTENBHOCTHIO HA BXOAE 5 M°/MHH HIH 6ollee, COCTOSILHE U3
BaKyyMHBIX Marucrpaneii, BAKYyMHBIX KOJUIEKTOPOB M BaKyyMHBIX HacoCOB, H
npeaHasHaueHHbIe i paboTs! B comepxammx UFg razoBbIx cpepax.

b) BaK}’YMHbIC HAaCOCHI, CIIENHANBHO IIPCAHA3HAYCHHBIC HIIH TOATOTOBJICHHBIC
A pa60T51 B cCoJepxalux UF¢ ra3oBbIx cp€jax M H3rOTOBIECHHBIE H3
KOppO3HeCTOﬁKPIX K UF6 MAaTCPHAJIOB HIIH 3aILUINCHHEIX ITOKPBITHEM H3 TaKUX
MaTCpHAJIOB. B sTux Hacocax MOTYT HCHOJIB30BATHCA (bTOpHCTO-}’THepOlIHBIC
YILIOTHEHHSA U cneunanbnme'pa6oqne XHUAKOCTH.

CneumajibHbie CTONMOPHBIC U PCIYAHPYIOUINE KIIAllaHbI

CnenuanbHple nNpeAdHa3HaYEHHblE MM IIOATOTOBJIEHHBlE  pY4YHBIE WM
aBTOMATHYECKHE CTONOpPHBIE M PETYIHPYIOIINE KNamaHbl CHIBLQOHHOrO THIIA,
U3rOTOBNEHHBIE U3 Kopposuectodkux K UFg MaTepwioB MM 3al{UIICHHBIE
NOKPBITHEM U3 TaKUX MaTepHanoB, guamerpoM ot 40 go 1500 MM st MOHTaXxa B
OCHOBHBIX M BCIIOMOTaTENBHBIX CHCTEMAaX YCTaHOBOK a3pOJMHAMMYECKOTO
oborauieHus.

Macc-ciexTpoMeTpbl/ucTOUHUKY HOHOB aas1 UF

CnennansHO MpeHa3sHaYCHHblE MM [OATOTOBJEHHBIE MAarHHTHBIE MK
KBaJpyMOJbHBIE MACC-CIIEKTPOMETPHI, CIOCOOHBIE IPOU3BOIUTH MpPAMOH 0TGOp
npo6 nopaBaemoit Maccel, "IpoaykTa" MK "XBOCTOB" U3 ra30BsIX MO0TOKOB UFs u
obnaaonue MoTHHIM Hab0pOM CIIEAYIOMIUX XapaKTePHCTHK:

1. ynensHas paspemaroias CltocoGHOCTE 110 Macce caie 320;
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5.5.12.

5.6.

2. coepxat HCTOYHHKH HOHOB, H3TOTOBJICHHBIC U3 HUXPOMA MJIIH MOHEI HIIH
3alIUIICHHBIC ITIOKPBITHEM H3 HUX, HJIH HUKCIIHPOBAHHBIC,

3. coJep KaT HOHM3aLHOHHbIE HCTOYHHUKU ¢ 60MOapIUpOBKOH 3JIEKTPOHAMH;
4. coZiepKaT KOJUIEKTOPHYIO CUCTEMY, IPUTOAHYIO AJIs H30TOIHOTO aHaIu3a.
Cucrems! oraenenus UFg ot Hecymzero rasa

CreqyanbHO IMpelHa3HAUYeHHbIE WM IOJATOTOBIEHHBIE TEXHOJOTHYECKHE
cucteMbl aia otaenenns UFg ot Hecymero rasa (BoJOpOAa HiIH T'eNus).

MNOACHUTEJIBHOE 3AMEYAHUE

OTH CHCTeMH MpefHa3HaueHbl AN cokpaumieHus coaepxanus UFs B Hecymem
rase A0 OJHOM 4YacTM HAa MHIUIMOH WIM MEHEe U MOTYT BKJIIOYATh TaKoe
obopyoBaHHe, KaK:

a)  KpHOreHHble TEINIOOOMEHHHMKH M KpHOCENapaTophl, CIOCOOHBIE CO3aBaTh
Temnepatypsl -120°C unu MeHee, unu

b)  6JOKHM KPHOTEHHOTO OXJIaXIEHHUs, CIOCOOHBIE CO3aBaTh TEMIEPATYPHI -
20°C nnu MeHee, MU

c) ON0KH pa3fgeNHUTENbLHBIX COMENl UM BHXpEBBIX TpyOox must otaeneHus UFg
OT HECYIIETO ras3a, Wiu

d) xononusie nosymiku UFg, ciocobuble coszpaBars Temmeparypst -20°C wnu
MeHee.

CneunanbHO  NpEeAHA3HAYEHHBIE MM  MNOATOTOBJEHHBIE  CUCTEMbI,
o0opy1oBaHMe U KOMIIOHEHTbI /JIf HCHOJIb30BAHMA HA YCTAHOBKax
XHMUYECKOro o0MeHa HIIYM MOHOOOMEHHOI0o 000r allieHu A

BBOJHOE 3AMEYAHME

HesnaunTenbHoe pasnuyue MU30TOIOB ypaHa [0 Macce NMpUBOJUT K HEOOIBIINM
H3MEHEHHSM B  PaBHOBECHH XHMHYECKHX peakuuii, KOTOpble MOTYT
HCIIOJIb30BaThCd B KA4EeCTBE OCHOBBI IS pa3feleHHs W30TOINOB.  YCIEUIHO
pa3paboTaHo OBa Mpouecca: KHIKOCTHO-KHIKOCTHBIH XUMHYeCKUBt OOMEH M
TBEPHAO-KHUAKOCTHBIH HOHHBIN 0OMEH.

B mpouecce XHAKOCTHO-XHIKOCTHOTO XHMHYECKOro OOMeHa B IIPOTHBOTOKE
MPOMCXOJIUT B3aUMOJECHCTBHE HECMEIUUBAIOMIMXCA >XUIKAX (a3 (BOTHBIX HIIH
OPraHMYEeCKHMX), YTO HNPUBOAMUT K 3(¢deKkTy KkackagupoBaHUS THICAY CTaguH
pasnmenenus. Bognas (asza cCOCTOMT M3 XJIOpHIa ypaHa B pacTBOpe COJNSHOM
KHCIJIOTBI; OpraHuyeckas (asa COCTOMT M3 JIKCTpareHTa, COACPIKaILEro XJIOpHUJ
ypaHa B OpraHHYeCKOM pacTBOpPHUTEIE. KonrtakTHeiMH  QuIbTpaMH B
pa3eNuTENbHOM KacKale MOTYT SBIATHCA JKHIKOCTHO-KUIKOCTHBIE OOMEHHBIE
KOJIOHHBI (TdKHe, KaK HMITYJIbCHbIE KOJIOHHBI C CET4aThIMH TapelKaMH) HIH
JKUAKOCTHBIE IeHTpU(YXKHble KOHTakTHhle GuubTpel. Ha o6omx KoHUax
Pa3IeNUTENBHOrO Kackafa B ensax obecrmeyeHus peduiiokca Ha KaxaoM KOHUE
HeOOXOMUMBI XHMHYECKHE TIpeBpalieHHs (OKHCIIEHHe UM BOCCTAHOBIICHHE).
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S.6.1.

T'naBHas 3aaya KOHCTPYKIMH COCTOMUT B TOM, YTOOHBI He NONMYCTHTH 3arpsi3HEHH
TEXHOJOTHYECKHX [OTOKOB HEKOTOPHIMM HOHAaMH METAUIOB. B CBA3M C 3THM
UCMONL3YIOTCS IUJIACTUKOBBIE, MOKPHITEIE IJIACTUKOM (BKJIIOYAs HpUMEHEHHE
(GTOPHPOBAHHBIX YTJIEBOZOPOJHBIX TOJMMEPOB) H/MIM HOKpPHITBIE CTEKIOM
KOJIOHHBI K TpYOOIIPOBO/BI.

B TBEpHO-XHMIKOCTHOM HOHOOOMEHHOM mpolecce oforamieHHe IOCTHTaeTcs
MOCPEACTBOM aacopOuum/mecopbuuy ypaHa Ha CIIEUManbHOHW, OYEHb OBICTPO
neicTByrome HOHOOOMEHHO# cmone unm angcopbenre. PactBop ypana B
COJISIHOH KHCJIOTE M JpyrM€ XHMMYECKUE pEareHThl NpOITyCKaITCs depes
WWIKHAPUYEeCKHEe 00OraTUTENbHbIE KOJIOHHBI, COJEPIKAIHe YIUIOTHEHHBIE CJIOH
ancopbenTa. Jlns nmoaaep;kaHHA HEMPEPHIBHOCTH IpoLecca HeoOX0ANMa CUCTEMa
pedutokca B LENsIX BBICBOOOXKIEHMS ypaHa M3 aacopbeHTa oOpaTHO B KHIKUH
IOTOK, C TeM 4TOOB MOXHO ObUIO cOOpaTh "HpoAyKT" M "XBOCTH". ITO
OOCTHTAeTCS TyTEeM HCIOJb30BaHUS MOAXOMSAIIMX XHMHUYECKHX pearcHTOB
BOCCTaHOBJICHUA/OKHMCIEHHS, KOTOpPhIE  IOJNHOCTBIO  PETCHEPHUPYIOTICI B
pa3eNpHBIX BHEUIHMX NETIAX H KOTOphlE MOTYT YacCTHYHO PEreHepUpOBaThCA B
CaMMX M30TONHBIX pa3lNeNUTENbHBIX KOJIOHHaX. IlpucyrciBue B mpouecce
TOpAYHX KOHIUEHTPUPOBAHHBIX PACTBOPOB COJSHOH KHCIIOTHI TpedbyeT, uTOOBI
obopynoBaHue OBIJIO HM3rOTOBJIEHO K3 CIELHaNbHBIX KOPPO3HECTOMKMX
MaTepHaloB MM 3alUIIEHO IOKPLITHEM U3 TAKUX MaTepHasoB.

KuaKocTHO-)KHUAKOCTHLIE 00MeHHbIEe KOJIOHHBI (XUMUYecKnii o00MeH)

IIpoTMBOTOYHBIE KMIAKOCTHO-XHMJIKOCTHBIE OOMEHHBIE KOJIOHHBI, HMMEIOIIHE
MEXaHHYECKMH CHJIOBOM BBOJ (T.e. MMIYJbCHBIE KOJIOHHBI C CETYaTBIMHU
TapeJKaMH, KOJIOHHBI C TapenKaMH, COBEPIIAIOLIMMHU BO3BPATHO IIOCTYIATEIbHEIE
JBIXEHHS, U KOJIOHHBI C BHYTPECHHUMH TYPOMHHBIMH CMECHTENSMH), CIIELMAJIBHO
NpefHasHayeHHbIE MM  IOATOTOBJICHHBIE 414 oboralieHMs ypaHa C
UCIONB30BAHMEM TMpolLecca XHMHYeckoro oOMeHa. Jdng  xoppo3uoHHOH
YCTOMYMBOCTH K KOHUEHTPUPOBAaHHBIM pacTBOpaM COJSHOHM KHMCIOTHI 3TH
KOJIOHHBl M HX BHYTPEHHHE KOMIOHEHTHI H3TOTOBJIEHB M3 NOAXOIALIMX
IUTACTHKOBBIX MaTepHanoB (TakWX, Kak (TOpHpOBaHHBIE YTIIEBOAOPOIHBIE
NONMMEpPH]) MM CTEKIAa HIM 3aIUUINEHBl NOKPBITUEM M3 TaKHX MaTEepHalioB.
KonoHHBI crpoekTHpoBaHbl Ha kopoTkoe (30 cekyHI MWIM MeHee) BpeMs
NIPOXOXKIAEHUS B KacKaJe.

5.6.2. LlenTpudyKHble KHIAKOCTHO-XKUIKOCTHbIE KOHTRKTHBIe QUIBTPHI (XMMHYeCKHUH

00MeH)

HenTpudyxHbIe KUIKOCTHO-KUAKOCTHbIE KOHTaKTHbIE (GHIBTPEHI, CHEHHATILHO
NpefHa3sHAaYeHHbIE WM  NOATOTOBIEHHBIE JyII OOOTramieHHs ypaHa ¢
UCIONB30BAHMEM TIpOLECCa XHMHMYECKOTO OOMEHa. B Takux KOHTaKTHBIX
GunbTpax HCMONB3YETCA BpallleHHe IJIs TOJYYEHHS OPTraHHYECKMX W KHIKUX
IIOTOKOB, 4 3aTeM LIEHTpoOekHas cuia o pasaeneHus ¢as. st KoppO3HOHHOH
CTOMKOCTH K KOHIEHTPHPOBAHHBIM PacTBOPaM COJISHOM KHCJIOTBI KOHTAKTHBIC
(QUIBTPBI M3TOTaBIMBAIOTCS M3 COOTBETCTBYIONIMX IUIACTHKOBBIX MAaTepualioB
(Takux, KaK (GTOPHUPOBAHHBIE YTIEBOIOPOAHBIE NOJHUMEPHI) WIH MOKPHIBAIOTCS
MMM MIH cTekoM. IlenTpudyxHbie KOHTaKTHBIE (DHIBTPHI CIHPOEKTUPOBAHBI Ha
KopoTkoe (30 cekyHA WK MeHee) BpeMs IPOXOKICHHS B KacKajie.
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5.6.3.

5.6.4.

Cuctembl ¥ 000pyI0BaHMeE IS BOCCTAHOBJICHHUS YPaHa (XUMHUYECKHiA 00MeH)

a) CroemuanbHO  NpenHa3sHauYeHHblE MM INOATOTOBJICHHBIE  S{YEHKH
3NEeKTPOXHUMHYECKOTO BOCCTAHOBJIEHHS JJII BOCCTAHOBJICHHS YypaHa M3 OIHOTO
BJIEHTHOIO COCTOSIHMS B Jpyroe I oOOramieHHMs ypaHa ¢ HCIOJIb30BaHHEM
npoiecca XMMHIECKoro ooMeHa. MarepHansl sueeK, HaXOAsIHECS] B KOHTAKTE C
TEXHOJNIOTHYECKMMH  PacTBOPAaMH, JOJUKHBI OBITh  KOPPO3HECTOHKHMH K
KOHIIEHTPHPOBAHHEIM pacTBOPaM COJIAHOM KHUCIIOTBI.

MMOACHUTEJIBHOE 3AMEYAHUE

Katonublit 0TCeK sUeHKH I0JKeH OBITH CIPOEKTHPOBAH TaKUM 00pa3oM, YTOOBI
IPeAOTBPAaTUTh [OBTOPHOE OKHCIIEHHE ypaHa A0 Oosiee BBHICOKOTO BajeHTHOTO
cocrosHus. s yhoepXaHHs ypaHa B KaTOIHOM OTCEKe sUeiKa MOXKET MMETh
HENpoHHIaeMyo JuadparMeHHYI0 MeMOpaHy, U3TOTOBJIEHHYIO H3 CIIEIHAILHOTO
KaTHOHHO-OOMEHHOTro MaTepuana. KaTol COCTOMT H3 COOTBETCTBYIOLIETO
TBEPIOTO NMPOBOJHHKA, TAKOTO, KaK rpagur.

b) CroeumanbHO TmpenHa3HAUYECHHBIE WM TOATOTOBJIEHHBIE CHCTEMBI IS
ussnevenuss U™ u3 OpPraHHYECKOro II0TOKa, PErylHpOBaHHUS KOHHEHTpPAaIlMH
KHCIIOTBl M U 3AIIOJIHEHHS S4YEEK 3JIEKTPOXMMHMYECKOTO BOCCTAHOBJIEHHs Ha
TIPOM3BOJCTBEHHOM BBIXOJIE KacKaza.

INOSCHUTEJIBHOE 3AMEYAHUE

ODTH CHCTEMBl COCTOAT M3 O00OpYINOBaHMS DJKCTPAKI[MH pPACTBOPHUTENEM IS
orronk# U™ M3 opraHmueckoro MOTOKa B JKMAKHH pacTBOp, OGOPYLOBAHHS
BBIIAPUBAaHUs H/HIM APYroro oO0OpYZOBaHHUS IS HOCTHIKEHHS PETYIHPOBKH H
KOHTPOJISL BOJOPOJHOTO T0Ka3aTelsi, U HaCOCOB MJIM APYTHX YCTPONCTB mepeHoca
JUIs 3aII0JIHEHHS sTYEEK JEKTPOXMUMHYECKOr0o BocCTaHOBNIeHHs. OCHOBHas 3afada
KOHCTPYKLIMH COCTOMT B TOM, YTOOBI M30€xaTh 3arpsA3HEHUs MOTOKA >XKUJKOCTH
HOHaMH HEKOTOphIX MeTauioB.  CnenoBaTensHO, Te HacTH OOOpYNOBaHHUS
CHUCTEMBI, KOTOpBIE HAaXOJTCA B KOHTAaKT€ C TEXHOJIOTHYECKHM IOTOKOM,
H3TOTaBIUBAIOTCA H3 COOTBETCTBYIOIIMX MaTepHaloB (TakMX, Kak CTeKIo,
¢bTOpHpOBaHHbIE YIJIEBOLOPOJHBIE IIONHMEPHI, CyNb(aTr nonudeHuna, cyinbHoH
nonaud>$upa U NPONHUTAHHBIH CMOJOH IpaduT), MM 3alMIUEHB! ITIOKPHITHEM H3
TaKUX MAaTepHAaJIOB.

CucTeMbl NOATOTOBKM NMUTAHUS (XUMHUYECKHI 00MeH)

CremuansHo NpE€aHA3HAYCHHEBIC HIIHN IOATOTOBJICHHEIC CHCTCMBI A
NPONU3BOACTBA ITMTATCIIBHBIX PACTBOPOB XJIOpHIA YpaHa BBICOKOH YMCTOTHI IS
YCTaHOBOK IIO pa3AC/ICHHUIO H30TOIIOB YpaHa METOAOM XHMHYICCKOI'O oOmeHa.

ITOSICHHUTEJIBHOE 3AMEYAHUE

OTH CHCTEMBI COCTOST M3 OOOpYNOBaHHS Mt PacTBOPEHMs], 3KCTPaKHHH
PacTBOpPHTENEM H/HJIM HOHOOOMEHHOro 00OpYyIOBaHMs U1 OYMCTKH, a TaKXKe
3IIEKTPONHTHYECKHX stueek musi Boceramopnenns U™ wim U™ B U, B atux
CUCTEMAax IPOU3BOJATCS PACTBOPHI XJIOPH/a YpaHa, B KOTOPBIX COAEPKHUTCS THIIb
HECKOJIBKO YacTelf Ha MHJUIMOH METAIMYECKUX BIIIIOUEHHH, TaKMX, KaK XpoM,
’XeJes30, BaHaAMH, MonuONeH M IPYyruX [JBYXBAJCHTHBIX HX KaTHOHOB HIIH
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5.6.5.

5.6.6.

5.6.7.

KaTHOHOB C OonpuieH BaleHTHOCTHIO. KOHCTPYKIMOHHBIE MaTepHalbl UL
3]IEMEHTOB CHCTEMBl, B KOTOpOH oGpaGaThiBaercs U® BBICOKOM UHCTOTHI,
BKJIIOYAlOT CTEKJO, (GTOPHPOBAaHHLIE YIJIEBOJIOPOAHBEIE IIOIMMEPHI, TpadurT,
TIOKPBITHI NONMUBHHUI-CYNb)ATHHIM HIM NONHIPUP-CYAb(HOHHBIM IIACTHKOM H
IPONHMTAaHHBIH CMOJIOH.

CucTeMbl OKHCIICHHMS YpaHa (XUMHYeCKH 00MeH)

CrenuaibHO NpeAHa3HAUYEeHHbIE HIIH MTOATOTOBIICHHBIE CHCTEMBI I OKHCICHUSA
U™ B U™ ma BO3BpallleHHs B KacKaJ pas3lejieHHs H30TOIOB ypaHa B Ipolecce
oboramenuss METOJOM XHMHUYECKOTO OOMeEHA.

MMOACHUTEJIBHOE 3AMEYAHHE
OTH cCHCTEMB! MOTYT BKJIIOUATh TaKHE 3NEMEHTBHI, KaK:

a)  obopymoBaHHE MIJIi KOHTAKTHPOBAaHHA XJOpPa M KHCIOpOJa C BOAHBIMH
abdnroeHTaMy M3 00OpyHOBaHHS pa3feNeHHs H30TOINOB M 3KCTpaKIHH
oOpa3oBaBuierocs U™ B OGeOHEHHBIH OpraHHYECKH#l IOTOK,
BO3BpallalolHiicsa U3 IPOU3BOJCTBEHHOIO BBIXO/Ia KaCKaza;

b) obopyZnoBaHHE, KOTOPOE OTHAENSAET BOAY OT COJISIHOM KHUCIIOTHI, YTOOBI BOAa
U KOHLIEHTPUPOBaHHAs COJISHas KHCJIOTa MOTTIH Obl OBITH BHOBb BBEICHBI B
IIPOLIeCC B HY)KHBIX MECTaX.

BricTpo pearupyromine HoHooOMeHHbIe CMOJIBI/aNcOpOeHTHI (MOHHBIH 00MeH)

BeicTpo pearupyromyie HOHOOOMEHHBIE CMONBI MM afcoOpOeHTHI, CIEHUATBHO
IpeJHA3HAYEHHBIE HJIHM IOATOTOBJIEHHbIE Jjs oboramieHus ypaHa C
HCNOJIb30BAHMEM IIpollecca MOHHOrO OOMEHa, BKJIIOYAas IIOPHUCTHIE CMOJBI
MaKpOCeT4aToH CTPYKTYphl U/HIM MEMOpaHHbIE CTPYKTYPhI, B KOTOPHIX aKTHBHBIE
IPYNNbl XMMHYECKOTO OOMEHa OrpaHMYEHbl IOKPHITHEM Ha IOBEPXHOCTH
HEaKTHBHOH IIOPUCTOH BCIIOMOraTENbHOH CTPYKTYpHL, M ApPYrHe KOMIIO3HTHBIE
CTPYKTYphl B JIIOOOH mpuemiemMoit ¢opMe, BKJIIOYAas YacCTHIBI BOJOKOH. OTH
HOHOOOMEHHBIE CMOINBI/afcopOeHThl MMeoT auaMerpbl 0,2 MM WM MeHee H
JOIKHBI  OBITH XMMHYECKH CTOMKMMHM II0 OTHOWIEHHIO K pPacTBOpaM
KOHLUEHTPHPOBAHHOM CONSHOH KHCIOTBI, a TaKkKe JIOCTAaTOYHO IPOYHBI
GH3MUECKH, C TeM YTOOBI MX CBOMCTBa He yXyIIIanuch B OOMEHHBIX KOJIOHHaX.
CmMmonbl/ancopbeHTsl CHENHaNbHO IpedHa3Ha4YeHbl Ui MONYYEHHS KHHETHKH
o4eHb ObICTporo o6MeHa H30TOIOB ypaHa (JUIMTENBHOCTh IoNyoOMeHa MeHee 10
CeKyH[I) M 061a1al0T BO3MOKHOCTBIO paboTaTh NPH TeMnepaType B AHana3oHe OT
100°C mo 200°C.

HonooOMeHHbIC KOTOHHLI (HOHHBbIA 00MeH)

LlnnmmHapuyeckue KONOHHEBI auaMerpoM Oonee 1000 MM ansg yaoepkaHus U
NOANEp)KaHUA  3allONHEHHBIX CIO0EB  HOHOOOMEHHBIX  CMOJI/aacopOeHTOB,
CIenManbHO MpefHa3HadeHHbIE MM MOArOTOBJIECHHbIE Mg oboraiieHus ypaHa C
HCIIONb30BAHUEM HOHOOOMEHHOro Iponecca. OTH KOJIOHHBI H3rOTOBIIEHBl H3
MarepualioB (TakHMX, KaKk THTaH HIH (QTOPHPOBaHHBIE YIJIEBOJAOPOAHBIE
HIOJIUMEPHI), CTOHKHX K KOppO3HH, BBI3BIBAEMOH pacTBOpaMu
KOHLIEHTPHPOBAHHOH CONSHOM KHCIOTHI, WM 3allUINEeHBl IOKPBITHEM U3 TaKHX
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5.6.8.

5.7.

MaTepHaloB M CIIOCOOHBI paboTaTh NpH TeMIepaType B auamasone oT 100°C mo
200°C u naBnenuwu Bhilie 0,7 MIla (102 ¢pyHT/KB. OROHM).

HonoodMeHHbIe CUCTEMBI pediokcea (MOHHBIE 00MenH)

a) CroenuanbHO  TpeANHA3HAUYEHHbIE WM TOATOTOBJICHHBIE  CHCTEMBI
XMMHYECKOTO  HJIH  JIEKTPOXHMHUYECKOTO  BOCCTaHOBJCHHS  IUIA
pereHepaluu peareHTa(OB) XMMHYECKOTO BOCCTaHOBJICHHUS,
HCIONb3yeMoro(bIX) B KacKaiax HOHOOOMEHHOTO 00OTallleHHs ypaHa.

b) CheumanbHO NpeNHA3HAYCHHBIE KT  MOATOTOBNEHHBIE  CHCTEMBI
XHMHYECKOTO WM SNEKTPOXUMHYECKOTO OKHCIEHHS NS pereHepanum
peareHTa(0OB) XMMHYECKOTO OKHCIEHMS, HCIONBb3yeMOro(blX) B KacKamax
HOHOOOMEHHOro 06oTraleHH)s ypaHa.

MNOJACHUTEJIBHOE 3AMEYAHHE

B nponecce moHooOMerHOro oboraiieHHss B KayeCcTBE BOCCTaHABJIHMBAKOLIETO
KATHOHA MOYKeT HCIIONB30BaThCs, HAIpPUMep, TpexBaneHTHel THTaH (Ti), u B
5TOM clydae BOCCTAHOBMTENbHas cucTeMa Oyder BhipabathiBaTh Ti'
IOCPENCTBOM BoccTaHoBneHHs Ti™.

B npomecce B KkauecTBe OKHUCIMTENS MOXET HCIIONB30BAaThCsA, HANpUMEp,
+
TpexBaneHTHoe xene3o (Fe ), H B TOM CIydae CHCTeMa OKUCIICHHS Oyzmet
+
BEIpabaTHIBATh Fe** mocpencrsoM oxucnenus Fe™.

CneunajinHO npeaHasHAYCHHbIE HJIH HOATOTOBJICHHbLIC CHCTEMBI,
oﬁopynosamle H KOMIOHEHTBI [IJi1 HUCHOJL30BAHHA B  JIa3C€PHBIX
000raTHTEABHBIX yCTaHOoBKax

BBOJHOE 3AMEYAHHE

CyluecTByIOIIME CHCTEMBI JIIS OOOTAaTUTENBHBLIX NPOLECCOB C HCIOJNB30BaHHEM
Ja3epoB JeNIATCA Ha JIBE KaTETOpUM: Te, B KOTOPBIX paboyel cpeoH sBISAIOTCS
mapsl aTOMapHOTrO ypaHa, M Te, B KOTOpHIX paboyeil cpelloH SABISIOTCS Napsl
YpaHOBOTO coeaMHeHUs. OOLMMH Ha3BaHHAMH JJIS TAKHX MPOLECCOB SBISIOTCA:
nepBass KaTeropus - JIa3epHOE pasJielieHHe H30TONOB IO METONY aTOMAapHBIX
mapoB (ALVIS wmmm SILVA); BTopas KaTeropus - MOJIEKYISAPHBIH MeTon
nasepHoro pazgeneuus usoronoB (MLIS mnu MOLIS) u xuMmuyeckas peaxums
NOCPEACTBOM H30MpaTebHON IO H3oTomaM nasepHor akTuBanuu (CRISLA).
Cuctemsl, 060pynoOBaHHE M KOMIIOHEHTH! AjIs YCTAHOBOK JIa3epPHOTO oOoTrareHus
BKJIIOYAIOT: a) YCTPOHCTBAa A MOJAYM HapOB METAUIMYECKOTO ypaHa (Ins
u30upaTenpHOi GOTOMOHU3ALMK) WK YCTPOMCTBA AN MOJAYM IApOB YpaHOBOTO
coequHeHuss (s GOTOOMUCCOLMAIMM  MJIM  XHMHYECKOH  aKTHUBaIlHH);
b) ycrpoiictsa Juis cOopa 06oranieHHOro 1 00e IHEHHOTO METaJIIMYECKOrO ypaHa
B KauecTBe "MpoAyKTa" U "XBOCTOB" B IIEpPBOIi KATETOPHHU U yCTpolcTBa ik cbopa
PA3NIOKEHHBIX HJIM BBILEAIMX U3 PeaKUH COeAUHEHUH B Ka4ecTBe "MpoAyKTa" H
HeoOpabOTaHHOTO MaTepuana B KayecTBE "XBOCTOB" BO BTOpPOH KaTErOpHH;
c) paboume na3epHBIE CHCTEMBl MU M30HMpaTeNbHOTO BO3OYXKIEHHMS H30TOHNOB
ypana-235; u d) oGopyxoBaHue /11 IOATOTOBKU MMOAAYH M KOHBEPCHH NPOAYKTA.
BenencTBue CHOXHOCTH CHEKTPOCKONHH aTOMOB M COEAMHEHHMHM ypaHa MOXET
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5.7.1.

5.7.2.

5.7.3.

noTpeboBaThCS HUCHONB30BaHME JOO0H M3 pada HMMEIOIIMXCA  JIa3€PHBIX
TEXHOJIOTHA.

IMOACHUTEJIBHOE 3AMEYAHUE

MHorue #3 KOMIIOHEHTOB, IEPEYMCIEHHBIX B 3TOM pasfelie, BCTYNMAlOT B
HETOCPEACTBEHHbIH KOHTAKT C IIapaMM METaLIMYeCKOTO ypaHa HIIH € XKUIKOCTBIO,
WM C TEXHOJIOTHYECKUM ra3zoM, cocrosumm u3 UF¢ miu cmecu u3 UFs u apyrux
rasoB. Bce NOBEpXHOCTH, KOTOpHIE BCTYIAIOT B KOHTAakT c ypaHoM mid UFg,
TTOTHOCTBIO M3TOTOBJICHB M3 KOPPO3UECTOMKHUX MATEPUANOB MM 3allHUICHBI
IIOKPHITHEM M3 TaKUX MaTepuanoB. g ueneH paszzgena, OTHOCAMIETOCH K
KOMITOHEHTaM 000pynoBaHHA IS J1a3epHOro oboralleHus, MaTepUanbl, CTONKHE
K KOPPO3WH, BBHI3BIBAEMOW HapaMM MWIH JKHAKOCTAMH, COJEpXKALIMMH
METAJNINYECKUN ypaH WM YpaHOBEHIE CIUIABbI, BKIFOYAIOT IOKPHITHIA OKCHAOM
UTTpUS IPadUT M TaHTAI; W MaTEpPHANbI, CTOHKHE K KOppo3uH, BbispiBaeMoit UFg,
BKIIOYAKOT Me€b, HEPKABEIOLIYIO CTalb, AIIOMHHMH, AJIIOMHHHEBBIC CIUIABBI,
HUKeJb WIH CIUIaBbl, comepxanmme 60% Hukens u Oonee, u croiikue k UFg
IIOJIHOCTBIO HTOPUPOBAaHHbIE YIJIEBOJOPOAHbIE MOTMMEDEI.

Cucrembl BoinapuBauus ypana (ALVIS)

CrneunanbHO NpenHa3HAYCHHbIE HJIM NOATOTOBJICHHBIE CHCTEMBI BBINAapHUBaHHS
ypaHa, KOTOpPHIE COHIEPXKaT BLICOKOMOIIHBIE HOJIOCOBBIE MIJIM PacTPOBBLIE
3JIEKTPOHHO-JIyYeBBIE NYIIKH C HepelaBacMOM MOINHOCTHIO Ha MHUIEHb Ooinee
2,5 xBt/cM.

CHcTemsbl 17151 06paloTKH XHAKOMETAIHYecKoro ypaHa (ALVIS)

CrnennanbHO NpefHa3HAYEHHbIE WIIM MOATOTOBJIEHHBIE CHCTEMBI A7 06paboTKu
JKHAKOTO MeETajsla Ui pacIUIaBJIEHHOTO YpaHa HIIM YPAHOBBIX CIUIABOB,
COCTOSIIME K3 THITIEH U OXnaxAarouero o6opynoBanus Al TUTTIEH.

TTOACHUTEJIBHOE 3AMEYAHUE

Turnu ¥ apyrde KOMIOHEHTHl 3TOH CHCTEMBI, KOTOpPhIE BCTYNAIOT B KOHTAaKT C
pPAacHiaBICHHbIM YpPaHOM MM YPaHOBBIMH CIUIaBaMM, H3TOTOBJIEHBH H3
KOPPO3HECTOMKHX U TEPMOCTOMKHX MAaTepHaNOB MM 3AIUUIIEHHBIX NOKPHITHEM
U3 TaKHX MarepHanoB. I[IpueMieMble MaTepHasibl BKIIOYAIOT TAHTAJ, TOKPBITHI
OKCHIOM  MTTpHA  rpaduT, rpadHuT, TMOKPBHITBIK  OKHCIAMH  APYTHX
penxosemensHbIX 371eMeHTOB (cM. INFCIRC/254/Rev.1/Part 2, nyHkT 2.7) uuu ux
CMECSIMH.

Arperatel gas  cbopa "mpoaykra" um  "XBocToB" MeTAIIMYECKOIO
ypaHa ALVIS)

CrnenmansHO npenHa3sHayeHHblE WM NOATOTOBJEHHBIE arperaTtel s cOopa
"mpoaykra” ¥ "XBOCTOB" METAJUIMYECKOTO YpaHa B XHIKOH WIH TBepHo# dhopMme.

IMOSICHHUTEJIBHOE 3AMEUAHUE

KOMIOHEHTHI 3THX arperatoB H3IOTOBJIEHEI M3 MATEPUAJIOB, CTOMKUX K HarpeBY M
KOPpO3HH, BBI3LIBAEMOH IapaMH METaJUIMYECKOrOo ypaHa WM KHUIAKOCTHIO, HJIH
3AlUMILEHB] OKPHITHEM U3 TaKMX MAaTEPHAaOB (TAKHMX, KAK IMOKPBITHIH OKCHIOM
UTTPHUA TPadUT HIM TaHTAJI) U MOTYT BKIIIOYATh B ceOs TpyOOIPOBOIL], KiallaHkI,
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5.74.

5.7.5.

5.7.6.

5.7.7.

5.7.8.

5.7.9.

mrynepa, "xemnoba”, BBOAB!, TEMIOOOMEHHUKH M KOJIEKTOPHBIE IUIACTHHBI JJIS
MarHUTHOTO, 3JIEKTPOCTATHYECKOTO MK APYTHX METOAOB pa3fiEIeHus.

Koxyxu pa3genuTensnoro moaynasi (ALVIS)

CneuuanbHO IpedHa3HauYeHHbIE WM IOJTOTOBICHHBIE LWIMHAPHUYECKHE HIIH
OPSIMOYTOJIbHbIE KaMephl JJIs IOMelleHUss B HUX HCTOYHHKA IapoB
METAJUTMYECKOr0 YPaHa, 3JIEKTPOHHO-IIyY€BOH MYIIKH U KOJIEKTOPOB "MPOIyKTa"
H "XBOCTOB".

IMOJACHHUTEJIBHOE 3AMEYAHUE

3TH KOXYXH HMMEIOT MHOXECTBO BXOAHBIX OTBEPCTHH s IOJAa4H
AJIEKTPONIUTAHUSA U BOJBI, OKHA IS JIa3epHBIX IMYYKOB, COCAMHEHUH BaKyyMHBIX
HAcOCOB, a TaKXKe JUIl AHArHOCTMKH M KOHTPOIS KOHTPOJIbHO-M3MEPHUTENbHBIX
npubopoB. OHH HMEIOT NPHUCIOCOONEHHS AN OTKPHLITHS U 3aKpBITHH, UTOOBI
obecrieunth 0OCIyKHBaHHE BHYTPEHHUX KOMIIOHEHTOB.

CBepx3ByKOBbI€ paclinpuTenabHblie comna (MLIS)

CrneuvMansHO  MpeAHa3HaueHHbIE WIM  TOATOTOBIIEHHBIE  CBEPX3BYKOBBIE
pacllupHTeNbHEIE Cotna anus oxnaxaeHus cMmeceit UFs u Hecymero rasa no 150°K
WM HIDKE M Koppo3uecToikue k UFs.

KonnexkTops! npoaykra natugropucrore ypaua (MLIS)

CrenuanbHO TIpEeIHA3HAYEHHBIE WIH IOAFOTOBIEHHBIE KOJUIEKTOPHI TBEPAOTO
nponykTta natudropucroro ypana (UFs), cocTosmue u3 ¢uinbTpa, KOMIEKTOPOB

YAAPHOT'O HJIX HHUKJIIOHHOrO THUIIA HJIH UX COYETaHHH U KOpp03I/ICCTOi;IKI/Ie K Cpcae
UFs/UFs.

Komnpeccopsl UF6/necymero raza (MLIS)

CrienuanbsHO IpeAHa3HaYeHHbIE WIK TOATOTOBJIEHHBIE KOMIIPECCOPHI I cMecei
UF¢ 1 Hecyiero rasa i JIUTENbHOM 3kcmnyaTaiuu B cpene UFs. KoMItoHeHTh!
3THX KOMIIDECCOPOB, KOTOpbIE BCTYNIalOT B KOHTaKT C HECYLIUM [a3oM,
M3TOTOBJIEHB! M3 Koppo3uecToikux Kk UK MaTepuanoB MIHM 3alllUIUECHBI]
NOKPBITHEM U3 TaKMX MaTepHaJIOB.

YioTHenus Bpamanouuxcs sajios (MLIS)

CnenvansHo  OpenHa3HayeHHblE MM [OATOTOBIIEHHBIE  YIUIOTHEHMS
BpAIIAIOILMXCs BAJIOB, YCTAHOBJIIEHHBIE HA CTOPOHE MOJAYM M Ha CTOPOHE BHIXOAA
JUIs1 YIUIOTHEHHS Bajla, COEAMHSIONIETO PpPOTOp KOMIIpeccopa ¢ IPHBOIHBIM
IBUFaTENeM, C TeM YToOBl oOOecmeydTh HAJEeKHYI0 TIepPMETH3alHUIo,
NPEAOTBPAIIAIOLYIO BEIXO TEXHOJIOIMUECKOTO Ira3a MJIM HaTeKaHHE BO3LyXa MU
YIJIOTHAIOUIETO T'a3a BO BHYTPEHHIOIO KaMepy KOMIIpeccopa, KOTopas 3amojlHeHa
cMmecsio UFg u Hecymero rasa.

Cucremsi propuposauus (MLIS)

CnenyMansHO — IpEeQHA3HAaYyeHHBIE MM IIOATOTOBJIEHHBIE  CHCTEMBI  JJIs
¢ropuposanust UFs (B TBepaom coctosinun) B UF (ras).
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5.7.10.

5.7.11.

MNOACHUTENBHOE 3AMEYAHME

DTH cucTeMbl IpegHa3HaueHsl ans dhropupoBanus cobpanHoro nopowxa UFs B
UFs B menax nocneayrowmero cbopa B KOHTeitHepax MPOAyKTa MM AN NOAA4YU B
o6moxu MLIS pns pomonHuTensHoro oboramenus. IIpM nprMeHeHMH OIHOTO
HOAX0a peakuys GTOpHpOBaHUS MOXKEeT OBITh 3aBEpUIEHA B IpefeslaX CHCTEMBI
pasfeneHus] H30TONOB, IZI€ HAET peaklMsi M HEMOCPEICTBEHHOE M3BJICYEHHE M3
koJiekTopoB "mpoxnykra". Ilpu mpumeHeHuu gpyroro noaxopa mopomoxk UFs
MOXET OBITH H3BJICUCH/TIEPEMENICH H3 KOUIEKTOPOB "IpoAykTa" B MOOXONSUIMIA
peakTop (HampuMep, pEakTOp C ICEBIOOKHKEHHBIM CJIOEM KaTallu3aTopa,
reJIMKOUIATbHBIN peakTop MM jkapoBas OamHs) B umeix ¢drtopuposaHus. B
000MX clyJasx HCIONb3YyeTcs 00OpyaoBaHME JUId XpaHEHHA M mepeHoca ¢ropa
(unu Apyrux mpueMIIeMbIX QTOPUPYIOIIMX peareHToOB) H JIi cOopa M IepeHoca
UFs.

Macc-cnektpomerpbi/ucrounnku nouos UF6 (MLIS)

CreunanpHO INpeNHA3HAUCHHbIE MM IOATOTOBICHHBIE MArHUTHBIE MM
KBaJIpyMOJIbHBIE MacC-CIIEKTPOMETPHI, CIIOCOOHBbIE MPOU3BOAMUTH NMPsIMON 0TOOp
npod moxaBaeMoii Macchl, "npoaykTa"” uaK "XBoCTOB" M3 razoBbix N0TOKOB UFe 1
obnagaromiye MmojaHsIM HaGOPOM CIIEIYIONINX XapaKTEPUCTHK:

1. yZeNnbHas pasperaroias cliocobHOCTh 1o Macce cBbile 320;

2. coaepixaT HCTOYHHKH HOHOB, H3TOTOBJICHHBIC U3 HUXpOMa HJIKM MOHEJIA HIIH
3alIHIICHHBIC TOKPBITHEM U3 HUX, HIIN HUKCJIIMPOBAHHEIC,

3. CoZepxKaT HOHH3ALMOHHbIE HCTOYHUKH ¢ 00oMOapANPOBKOI 3JIEKTPOHAMH;
4. colepKaT KOJIJIEKTOPHYIO CHCTEMY, IPHTOOHYIO ISl H30TOITHOTO aHAK3a.
Cucremsl nogauu/cucremsl oTBoaa ''mpoaykra" u "xsocros" (MLIS)

CneuuanbHO IpeAHa3HAaYEHHHIE WM [OATOTOBJCHHBIE TEXHOJOTHYECKHE
CHCTEMBI HIIH 000pYNOBaHKE [yl 0OOTaTHTENHBIX YCTAHOBOK, H3rOTOBJICHHBIE U3
xopposuectoiikux k UFg MaTepuanoB, WIH 3aIUMIIEHHBIX MMOKPBITHEM M3 TaKHX
MaTepHalIoB, BKJIIOYAIOLIME:

a) NUTAIOIMe aBTOKJIABBI, IEYH HJIH CHCTEMBI, HCIONb3yeMble IS [IOJauH
UFs nns npouecca oboraieHus;

b)  nmecybnumaropst (MIM  XOJOIHBIE JIOBYIIKH), HCIIOAb3YyeMbIE IS
BeiBeZieHH s Harperoro UFg u3 mpouecca oforamesus a1 nociIeayroiero
HepeMeIeHHS,

C)  CTaHUUM OTBEPHMJCHHS HIH OXIKEHHS, HCIONb3yeMble IS BHIBEHECHHS
UF¢ u3 nporjecca oboramenus myreMm cxatus u nepesona UFs B xuIkyro
MM TBEpAYIO hopMy;

d)  craEmum "ppomyxra’ MM "XBOCTOB", HCIIONB3yeMBIE IJI IEpeMENICHUS
UFs B xoHTEHHEPEH.
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5.7.12.

5.7.13.

5.8.

Cucrtembl otaenenus UFg ot Hecywero raza (MLIS)

CrniendanbHO NpeAHA3HAYEHHBIE WM  [OArOTOBJEHHBIE TEXHOJIOTHYECKHE
cucrems! ans otneneHus UFg or Hecymiero rasa. HecymuuMm razom moxer OBITH
a30T, aproH WK APYroi ras.

IMOACHHUTEJIBHOE 3AMEYAHHUE
OTH CHCTEMBI MOT'YT BKIIIOUATh Takoe 000pyIOBaHUE, KAK:

a) KpUOTEHHBIE TEMNIOOOMEHHMKH MM  KpHOCEmapaTOphl, CIOCOOHBIE
co3zaBsaTh Temneparypsi -120°C unu Menee, wiu

b)  OnOKM KPHOTEHHOrO OXJIaXACHHSA, CIIOCOOHBIE CO37aBaTh TEMIIEPATYphl -
120°C unu MeHee, UIH

c) xononusie noByuiku UF4, criocobHble co3naBaTh TeMneparypsl -20°C unu
MeEHee.

Jlazepubie cuctembl (ALVIS, MLIS u CRISLA)

Ha36p1>1 HJIM J1a3C¢pHBIC CHCTCMBI, CIHCHHAJIBHO TNPCAHA3HAYCHHBIC HIIH
MOATOTOBJICHHEBIC 1)1 pa3sACICHHUsI H30TOIIOB ypaHa.

IOACHHUTEJIBHOE 3AMEYAHHE

Jlazepsl U Ba)KHblE KOMIIOHEHTHI JIa3€pOB IPH JIa3€pHOM Mpolecce oboraiieHus
BKIIIOYAIOT T€, KOTOpble OIpelesJeHsl B  INyHKTe 3.6  JIOKyMeHTa
INFCIRC/254/Rev.1/Part 2. JlazepHas cucrema npouecca ALVIS o6puHO
COCTOMT H3 JBYX Jla3€poB: Jiadepa Ha Mapax MEAM M Jiazepa Ha KpacHTENsX.
JlazepHas cuctema ans MLIS 06s14HO cocTOHT U3 Nasepa, pabotaromero Ha CO;
WIH 3KCHMEPHOrO Jlazepa M  MHOTOXOJIOBOM ONTHYECKOH sueHKH C
BpallalolMMICs 3epKajaMH Ha oOeHux cTopoHax. Jlnsg na3zepoB HIIM Ja3epHBIX
cHucTeM npH 000uX mpoueccax TpebdyeTcs cTabUIH3aToOp CIEKTPOBOH YaCcTOTHI I
paboTHl B TEUEHHE JUIUTENILHBIX TIEPUOIOB BPEMEHH. '

CnenuaiabHo NpeaIHasHAYCHHbIC NI MOATOTOBJICHHBIC CHCTEMBI,
oﬁopyzloaalme H KOMIOHEHTBI JJIf HCIO0Jb30BAHMS Ha 000raTHTEIbHBIX
YCTAaHOBKAX € IVIa3MEHHBIM pa3acicHHEM

BBOAHOE 3AMEYAHHE

IIpu mponecce mna3MEHHOro pa3feNcHUs Ia3Ma, COCTOsIas U3 MOHOB YpaHa,
NPOXOJUT depe3 3MEKTpHYEecKoe II0Jie, HAaCTPOEHHOE Ha YacTOTYy HOHHOIO
pesonanca U>’, ¢ TeM uro6s1 OHM B NEpBYIO Ouepelb MOTIOIIATH 3HEPTHIO M
YBEJIHYMBAJICA JHAMETP HX IITONOPooOpa3Hbix opOuT. HOHEBI ¢ NPOXOXKAECHHEM
no OonbumieMy [AHaMETpPy 3axBaThIBAIOTCA U1 00pa3oBaHHs NPONYKTa,
oGoramennoro U*°, Tlnasma, koTopas o0pa3oBaHa NOCPEACTBOM HOHM3ALHH
YPaHOBOrO Tiapa, COINEPKHTCA B BaKyyMHOH KaMepe C MAarHHTHBIM II0JIEM
BBICOKOM HAallpsDKEHHOCTH, OOpa3OBaHHBIM C HOMOIIBIO CBEPXIIPOBOASAIIErO
MarHuTa. OCHOBHBIE TEXHOJIOTHYECKHE CHCTEMBI NPOIlecca BKIIIOYAIOT CHCTEMY
reHepally ypaHOBOH IJa3Mbl, pa3feNMTENbHBIA MOILYNIb CO CBEPXIIPOBOAAILUM
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5.8.1.

5.8.2.

5.8.3.

5.84.

5.8.5.

5.8.6.

maruuToM (cM. IyHKT 3.10 pmokymenta INFCIRC/254/Rev.1/Part 2) U cHCTEMEI
U3BJIeUEHHs MeTaluia 1A cbopa "nponykra" U "XBOCTOB".

MHKpOBOJIHOBble HCTOYHHKH JHEPTUH U AHTEHHBI

CreuuansHo  NpeJHa3HAueHHblEe MM  NOATOTOBJIIEHHBIE  MHKDOBOJIHOBBIE
HUCTOYHHMKM 3HEPTHH M aHTCHHBl [UI1 TeHEpPalMM MWIH YCKOPEHHs HOHOB H
obnajaronMe CIEOYIOIIMMH XapakTepucTHKamu:  vacrora Bbeime 30ITw u
CpenHsAA BHIXOAHAs MOUIHOCTb [yl reHepauu HOHOB 6onee 50 kBT.

ConeHouapl 1151 BO30yKIeHHA HOHOB

CroenmansHO 1peJHa3HavyeHHblE MJIM MOATOTOBJIEHHBIE COJEHOMABL Ui
Paguo4YaCTOTHOTO BO30OYXIEHHS HMOHOB B Jauama3oHe 4yacToT Oosee 100 xI'nm u
cniocoGHble paboTaTh NpH cpeaHe MomHocTd Gonee 40 kBT.

CucreMbl reHepaluy YPaHOBO# MJIa3MbI

CnemuansHo MNpenHa3sHAyeHHbIE WM IMOATOTOBJIEHHbIE CHCTEMBI T'€HEpalUU
YPaHOBO# IJIa3MBbl, KOTOPBEIE MOTYT COIEPKaTh BBICOKOMOIIHBIE ITOJIOCOBBIE MU
pacTpoBbIe 3JIEKTPOHHO-Iy4eBBle NYIIKH C IepelaBaeMOM MOIIHOCTBIO Ha
MHIIEHDb Gonee 2,5 kBr/cM.

Cuctemsl Aast 00palOTKH KHAKOMETAIMYECKOr 0 YpaHa

CriennansHo MNpeqHasHayeHHbIe MM NOATOTOBJIEHHBIE CHCTEMBI M 00paboTku
XKHUAKOTO MeTala JUld pachiaBiIeHHOrO YpaHa MM YPaHOBBIX CIIIABOB,
COCTOSIIIIME M3 TUTJIEH U OXJIaXKAAOIIEro 00OpYAOBaHUSA 11 THUTJICH.

HOACHHUTEJIBHOE 3AMEYAHUE

Turnu ¥ Jpyrue KOMIIOHEHTHI 3TOH CHCTEMBI, KOTOpPHIE BCTYMAIOT B KOHTAaKT C
pacIUIaBI€eHHBIM YpPaHOM MJIM YpaHOBBIMH CIUIaBaMH, M3TOTOBJIEHBI M3
KOPPO3UECTOHKHX U TEPMOCTOHKUX MaTEpHAJIOB HIIM 3alIMIIEHBI MOKPHITHEM U3
TaKUX MarepuanoB. IlpuemieMple MaTepHalibl BKJIIOYAIOT TAHTaJ, HOKPBITHIH
OKCHAOM  HUTTpUsl  rpaduT, Trpadur, MNOKPHITBIH  OKHCIAMHU  JPYTHX
penxoszeMmenbHBIX 311eMeHTOB (cM. INFCIRC/254/Rev.1/Part 2, myHKT 2.7) WU HX
CMECSMH.

Arperatsl A4 cOopa "npoaykra" u "XBOCTOB" MeTa/JIN4€CKOro ypaHa

CrnenuansHo IpelHa3HA4YeHHblE MJIM IIOATOTOBJCHHBIE arperatbl Juia cbopa
"mpoaykTa" M "XBOCTOB" IUIsi METAUIMYECKOTO ypaHa B TBepnod dopme. Otu
arperatel [uis cOOpa HM3roTOBIIEHBI M3 MaTepPHANlOB, CTOMKUX K HarpeBy H
KOPPO3MH, BBI3BIBAEMOHM MapaMu METaJUIMYECKOro ypaHa, TaKHUX, KaK rpadur,
IOKPBITBI OKCHAOM UTTPHS, WK TaHTAJ, WK 3aL[AILEHB! TOKPHITHEM U3 TAKUX
MaTepHaoB.

Koxyxu paseJuTeJbHOro MORYJIA

HPIJII/IHlePI‘IeCKI/Ie KaMephl, CIICHHUAIBHO IIPEAHAZHAYECHHBIC HIIH TIOATOTOBJICHHBIE
Il UCTIONL30BAHHUS Ha  O0OTaTHTENIBHBIX YCTGaHOBKaX C TMJIa3MCHHBIM
pasmciICHuEM, U1 IIOMeUI€eHHMA B HHX HCTOYHHKA ypaHOBOﬁ IJ1a3MbI,
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5.9.

5.9.1.

JHEPreTHYECKOro COJIEHOMJAa paJuo4yacTOThl U KOJUJIEKTOPOB "mpomykra" M
"XBOCTOB"

I[MOSICHUTEJILHOE 3AMEYAHUE

OTH KOXYXH HMEKT MHOXECTBO BXOIHBIX OTBEPCTHH [uls  TOJAYH
SJIEKTPOTIUTAHUS, COCIMHEHHH IUGQY3UOHHBIX HACOCOB, a TaKXKe [UId
JHarHOCTHKH U KOHTPOIS KOHTPOJIbHO-U3MEPHTEIbHBIX NpHOOPOB. OHH HMEIOT
IPHCIIOCOOICHHS 711 OTKPBITHS W 3aKPHITHA, YTOOBI 00eceunTh 006CIyKHBAHNE
BHYTPEHHHUX KOMIIOHEHTOB H H3TOTOBJICHBI U3 COOTBETCTBYIOIMX HEMAIHUTHBIX
MaTepHaiOB, TAKUX, KaK HEPXKaBEIOIas CTallb.

CnenuainbHoO NMPCAHAZHAYCHHLIC HIH NOATOTOBJCHHbLIC CHCTEMBI,
oﬁopyuonalme U KOMIIOHEHTHI [JA HCIOJbB30BAHHS HAa YCTAHOBKAaX
3JEeKTPOMATrHUTHOTO odorameHus.

BBOAHOE 3AMEYAHHE

IIpH 37IeXTPOMAarHMTHOM IPOLIECCE MOHBI METAJUIMYECKOro ypaHa, MOJy4eHHbIE
MOCPEICTBOM HOHH3allMM MUTaIomero Marepuana u3 conedt (obpruno UCly),
YCKOPAIOTCS M IPOXOIAT yepe3 MAarHWTHOE IoJie, KOTOPO€ 3aCTaBlIAET HOHBI
Pa3IMYHBIX U30TONOB MPOXOAMTH MO Pa3IMYHBIM HampapiieHHsAM. (OCHOBHBIMH
KOMIIOHEHTAMH  JJIEKTPOMAarHUTHOTO  HM30TOMMHOTO  Cemaparopa  SBJSHOTCA:
MarHUTHOE TOJe I OTKIOHEHHs/pa3fieNieHHs H30TONOB HOHHOTO IyyKa,
HUCTOYHHKAa HOHOB C €ro CHCTEMOH YCKOpEHHS, M CHCTEMBbI COOpa OTIENEHHBIX
HOHOB. BcromorarenbHble CHCTEMBI JIS 3TOro Ipolecca BKIIOYAIOT CHCTEMY
CHAOKEHHS MAarHUTHOH JHeprued, CHCTEMBI BBICOKOBOJILTHOTO IHTaHHSA
HUCTOYHHKA HOHOB, BaKYyMHYIO CHUCTEMY H OONIMpHBIE CHCTEMB! XHMHYECKO#H
00paboOTKH  OJI1  BOCCTAHOBJIEHHS TNPOAYKTa U  OYHCTKH/pEreHepaliu
KOMITOHEHTOB.

DJAEeKTPOMATHUTHBIE CeNapaTopbl H30TONOB

aﬂeKTpOMaI‘HI/ITHI:Ie celapaTopbl H30TOIIOB, CIICHHAJILHO NPCAHA3HAYCHHBIC HJIH
IIOArOTOBJICHHBIC MOJIA pasaC€lIiCHUsT H30TOIIOB YpaHa, H 060py}IOBaHI/I€ H
KOMIIOHCHTHBI AJIA 3TOr0, BKIIrOYasd:

a) HICTOYHHUKH HOHOB

CnenuainpHO NpeAHa3HAYEHHbIC WIH IOATOTOBIEHHBIE OT/ENbHBIE HIIH
MHOTOYMCJICHHBIE HCTOYHHKM HOHOB YpaHa, COCTOSINME M3 HCTOYHHKA
napa, HOHM3aTOpa M  YCKOpHTENS MNyyka, M3rOTOBICHHBIE U3
COOTBETCTBYIOIIUX MaTEPHAJIOB, TAKUX, KaK rpaduT, Hep)KaBeoIas CTab
WIIH Melb, H CTIOCOOHBIX oGecneynBaTh OOl TOK B my4yke HOHOB 50 MA
uinu boee.

b)  Konnexrops! HOHOB

KonnexropHsie mnnacTUHBI, HMEKOIME [Be WINM Oonee IEIH H IMasa,
CIeNHATIbHO MpeAHa3HAYEHHBIE WIH ITOArOTOBJICHHBIE I cOopa Iy4KOB
HOHOB O0OrallieHHOro U OOEOHEHHOrO0 YypaHa U M3TOTOBJICHHBIE U3
COOTBETCTBYIOIMX MAaTEpHAJIOB, TaKUX, KaK rpaduT HWIH HepKaBeroumas
CTalb.
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5.9.2.

5.9.3.

¢) BakyyMHBIE KOXYXH

CrenuanbHO IpeiHa3HaYeHHBIE WM TOATOTOBIECHHBIE BAKYYMHBIE KOXKYXH
Ul JJEKTPOMAarHUTHBIX  CEMapaTOpOB  ypaHa, M3TOTOBJIEHHBIE M3
COOTBETCTBYIOIMX HEMATrHHTHBIX MAaTEPHAJIOB, TAaKHMX, KaK HEp)KaBEromas
CTaJlb, U IpeiHa3HaYeHHbIe A1 paboThl npu nasnenuy 0,1 Ia unu Hioke.

MMOACHUTEJ/IBHOE 3AMEYAHUE

OTH KOXYXH CIENHaIFHO NpeJHAa3HAa4deHbl JI1 IIOMEILEHHS B HHX
HNCTOYHHKOB HOHOB, KOJUIEKTOPHBIX IUIACTHH H  BOJOOXIJI&XIAEMBIX
BKJIAZBIIEH W HMEIOT IPHCIOCOONeH s Mt coenuHeHu# nuddy3nonHbIX
HacocoB H IPHUCIOCOONEHHS JUIs OTKpBITHS H 3aKphITHS B LEAX
M3BJICYECHHS ¥ 32aMEHBI 3THX KOMIIOHEHTOB.

d)  MarHuTHbIE NOOCHBIE HAKOHEYHUKH

CrennaisHO NpeaHa3HA4YCHHBIC HJIH TNOATOTOBJIICHHBIE MAarHUTHBIC
IMONKOCHBIC HAKOHEYHHKH, HMCHOIIHE THAMETD bonee 2 M, HCIIOJIB3YEMEIC
JJIA obecreyeHHs IMOCTOSHHOTO MAarHMTHOTO NOJS B JJIEKTPOMArnHHTHOM
cenaparope H30TOIIOB M [Jid NIEPEHOCAa MATrHHTHOTO ITOJIA  MEXDY
PacniONIOKEHHBIMH PAOOM CE€IapaTOpaMH.

Bb1COKOBOJILTHBLIE HCTOYHHMKHN TUTAHHUSA

CrenManbHO — INpefHa3sHAYEHHbIE MM IOATOTOBIEHHBIE  BBICOKOBOJIBTHBIE
HCTOYHHUKH IHUTAaHHUA UL UCTOYHHKOB HOHOB, OONajarouiue MOJHBIM HabopoM
CIEAYIOIINX XapaKTEpHCTHK:  MOryT pafboTaTb B HENPEPHIBHOM pEXHME,
BeixonHoe HanpspkeHHe 20 000 B unu Gonee, Beixonuo# Tok 1 A min Gonee u
crabunuzaiys HanpsbkeHus MeHee 0,01% B Teuenue § yacos.

HCcTOUYHNKH MHTAHUSA JJIECKTPOMArHUTOB

CrenyanbHO IpelHa3HaY€HHble MWIM IOATOTOBJICHHBIE MOIUHBIE HCTOYHUKH
IIMTaHUsE TIOCTOSHHOTO TOKa JUIsl 3JEKTPOMAarHHUTOB, OOJIafaiolue ITOJIHBIM
HabOpOM CIIEAYIOIMX XapaKTEPHCTHK: BBIXOOHOH TOK B HENPEpPBIBHOM peXHMe
500 A unu Gonee npu Hanpsikenuu 100 B unu 6onee, npu cTabunu3auy 1o TOKY
wiy HanpspkeHuio MeHee 0,01% B TeueHue 8 yacos.

YCcTaHOBKH AJIsi NPOM3BOACTBA TsKeN0dl BOAbI, AelTepuUs M AeliTepueBbIX
COCMHEHHMH H  o0opyaoBaHMe, CIIeLMAJBLHO NPpPeJHA3HAYEHHOE UJIH
NOATOTOBAEHHOE AJI 3TOT0

BBOJIHOE 3AMEYAHUE

Tsoxenyro BoLy MOXXHO IIPOM3BOAMTE, HCNIOJIB3Ys pa3iudHble rporecchl. Onnako
KOMMEpPYECKH BLITOJHLIMH SBIFIOTCSA JBa IIpollecca: IIPOLECC H30TOMHOTO
obmeHa BoIsl u cepoBofopoaa (npouecc GC) u mpomecc M30TOMHOrO OOMeEHa
aMMMaKa 4 BOIOpoJa.

IlIponecc GC ocHoBaH Ha oOMeHe BOAOpON2 H [EHTepHs MEXIY BOIOH H
CEPOBOIOPOAOM B CHCTEME KOJIOHH, KOTOpPBIE JKCIUIyaTHUPYIOTCS C XOJIOZHOM
BEPXHEH cekuMel u ropsdel HikHel cekuuei. Boma Teuetr BHU3 IO KONOHHAM, B
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TO BpeMs KaK CEPOBOJOPONHBIA ra3 UHPKYIHPYeT OT JHAa K BEPIUMHE KOJIOHH.
U1 coneHcTBHA CMEIUNBAHMIO ra3a U BOJIbI HCIIONB3YETCS P JBIPYATHIX JIOTKOB.
JeliTepuii nepeMeniaercs B BOAy NpH HU3KHX TEMIIEpPaTypax H B CEPOBOJOPOJ
IIpH BBICOKHX TeMIeparypax. OOorameHHble JeHWTepHeM ra3 HIH Boja
YIANAIOTCS U3 KOJIOHH NEPBOH CTYNMEHH Ha CTHIKE FOPSYUX H XOJIOOHBIX CEKUHH, 1
mporece IOBTOPSETCs B KOJIOHHAX cienyromeil crynmeHH. IIponykT mocnenHeit
daspl - Boma, oforamieHHas neiitepueMm g0 30%, Hampamisercs B
JUCTH/UIALMOHHYIO YCTaHOBKY IS INPOM3BOJCTBA PEAKTOPHO-YUCTOH TSKENOH
BOIRI, T.€. 99,75% okwucu AeiiTepus.

B npouecce o6mMeHa Mexy aMMHaKOM M BOZOPOAOM MOXHO H3BJIEKaTh AeHTEpHi
U3 CHHTE3-Ta3a IMOCPENCTBOM KOHTAaKTa C JXHIAKHM aMMHaKOM B IIPUCYTCTBHH
katanu3aropa. CuHTe3-ra3 mojyacrcss B OOMEHHBIE KOJOHHBI H 3aTeM B
aMMHa4YHbIi KOHBEpTEP. BHYTPH KOJIOHH ra3 MogHMUMAETCA OT IHA K BEPIUNHE, B
TO BpeMsl KaK >XKMIKHH aMMHaK TeueT OT BEpIIHHB! KO qHYy. [eitepuil B cuHTe3-
rase JMIIAETCS BOAOPOJA M KOHLIEHTPHPYETCS B aMMHake. AMMHAK IOCTyHaeT
3aTeM B YCTaHOBKY Ul KpEKHMHra aMMHMakKa Ha [HE KOJIOHHBI, TOrJla Kak ras
cobupaeTcs B aMMHadYHOM KOHBepTepe Ha BepuiMHe. Ha nocnenyromux cTymeHsx
IIPOUCXOJHUT JalibHeiee oboramieHne, U NyTeM OKOHYATEeNbHOH NHUCTHILLILHH
IIPOU3BOJUTCS PEaKTOPHO-UUCTas Tshkenas BoAa. Ilojada cuHTe3-raza MoOXeT
ObITh OOecrieyeHa aMMHa4YHOH yCTaHOBKOH, KOTOPast B CBOIO Oo4epeb MOXKET ObITh
COOpYX€Ha BMECTE€ C YCTAaHOBKOH [UIsi IIPOMU3BOJCTBA TSDKENIOH BOABI ITyTEM
U30TONHOro 0OMeHa aMMHaKa U BoJopoJa. B mpoluecce aMMHauHO-BOJIOPOIHOTO
oOMEHa B KauecTBE HCTOYHHMKA HCXOJHOTO JeHTepHs MOXET TaKke
HCIIONb30BaThCs 0ObIUHAs BOJA.

MHorue nmpeaMeThl KIo4eBoro o00pyIOBaHHS IJis YCTaHOBOK IO MIPOH3BOACTBY
TSDKEJIOW BOJBI, HMCIIONB3YIOMHUX Mpouecchl GC WIM aMMHa4YHO-BOJOPOIHOTO
oOMeHa, IIHPOKO pacHpOCTPaHEHB! B HEKOTOPHIX OTPACIAX HePTEXHMHYECKOH
IIPOMBINIIEHHOCTH. OcobeHHO 3TO KacaeTcs HEOONBIIMX  YCTaHOBOK,
ucnons3yromux npouecc GC. OpHako HEMHOTHE IpeaMETHl O0OPYAOBaHHS
ABNsOTCA cTanmapTHeiMu. IIpoueccsl GC W aMMHauyHO-BOJOPOIHOrO OOMeHa
TpeOyroT 00paboTKH GONBIINX KOJIHYECTB BOCIIAMEHIIOIUXCS, KOPPO3HOHHBIX H
TOKCHYHBIX KHIKOCTEH IpH IOBBILICHHOM IaBleHHH. COOTBETCTBEHHO INpH
pa3paboTKe CTaHAAPTOB 1O NPOEKTHPOBAHHIO H 3KCIUIyaTallHH JJIS1 YCTRHOBOK H
060OpynOBaHHs, HMCIONB3YIOMIMX 3TH IIPOLECCHl, CIEAyeT YAEHITh OoiblIoe
BHMMaHHE [OJ0OPY MaTepHa OB M HX XapaKTepHCTHKaM C TeM, 4TOOBI
00€eCIIeYuTh JUTUTENBHBIH CPOK CIIYOBI IIPH COXPAHEHHUH BHICOKOH 6€30MacHOCTH
U HagexHoctu. OmnpeneneHue MacmTaboB 00yCHOBIHBAETCs INIaBHBIM 00pa3zoM
cooOpaxkeHHsAMH SKOHOMHKH M HeoOxomuMmocTd. Takum oOpasom, OGonblias
4acTb IpeAMETOB 000pYAOBaHUS H3TOTOBISETCS B COOTBETCTBHH C TpeOOBaHUAMHU
3aKa3yHKa.

Hakonen, cnenyer oTMeruTh, 4TO Kak B mnpouecce GC, Tak U B mpouecce
aMMHa4HO-BOJIOpPOJHOrO oOMeHa, TpeaMersl 00OpYHOBaHHS, KOTOpHIE TIO
OTIENbHOCTH He TMpeJHa3HAuYe€Hbl WIM TOATOTOBJEHBHl CIENHANBHO A
IPOU3BOJCTBA TSXKENOH BOIBI, MOTYT COOHMpAaTbcsi B CHCTEMBI, CIENHAIBHO
IpedHa3sHAYeHHBlE HJIM IMOJTOTOBJICHHBIE M7 IPOH3BOACTBA TSDKENOW BOJIBI.
TlpumepaMu Takux cuUCTEM, NpPUMEHSAEMBIX B 00OMX mpoleccax, SBISIOTCS
CHCTEMa KaTaIMTHYECKOr0 KpEKHHra, HCIoib3yeMas B IIpouecce oOMeHa
aMMHaKa U BOIOPOJa, H AMCTHIULIIMOHHBIE CHCTEMBI, HCIIONb3yeMBble B IIpoliecce
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6.1.

6.2.

6.3.

6.4.

OKOHYATENbHOH KOHUEHTpAUMU TSHKENOH BOIBI, OOBOAAIIEH €e 10 YPOBHsA
pPEeaKTOPHO-YHCTOH.

IlpeoMeTsl  OOOpPYZOBaHMS, KOTOpble CHELMAIBHO IpEAHA3HA4YEHbl WM
NIOATOTOBJIEHB! Ul IPOM3BOACTBA TSKEJIOH BOIBI ITyTEM HCIOJb30OBaHMA MO0
npotiecca o6MeHa BOABI M CEpOBOJOpOAa, MO0 Ipouecca oOMeHa aMMHMaKa M
BOJIOPOAA, BKIIOYAKOT:

BOLI,O-CCpOBOlI,OpOLI,Hble 00MeHHbIEe KOJIOHHBbI

OOMeHHbIE KOJIOHHBI, H3rOTaBJMBAaeMble U3 MEJIKO3EPHUCTON YriiepoIUCTOR
cranu (Hanmpumep, ASTM A516), aunamerpoM ot 6 M (20 dpyroB) mo 9 M (30
(yTOB), KOTOpbI€ MOTYT 3KCIIYaTHPOBAThCS NPH AABJIEHUU CBBIILIE UM PaBHOM 2
MIla (300 pyHT/KB. AIOHM) H KMEIOT KOPPO3IHUOHHBIR JOMycK B 6 MM UM Gonblue,
CIeNUaNbHO IIpeJHa3HaYeHbl WIH IOATOTOBJIEHB! Ul NPOU3BOJCTBA TIKENON
BOAbl IIYTEM HCIONb30BaHHUSA IIpoliecca M30TOMHOTO oOMeHa BOAbl M
cepoBozopoza.

l"a3011ymcn H KOMIIpeccophbIl

OnHoctyneHvyaTble, ManoHanopHble (r.e. 0,2 MIla unu 30 ¢ynT/KB. OI10¥M)
HEHTPOOEXKHBIE ra301yBKH HIIH KOMIIPECCOPHI IS HHPKYJIAIHH CEPOBOJOPOJIHOTO
ra3a (T.e. rasa, cogepxaigero 6onee 70% H>S), cnenuansHo npeaHa3HayeHHBIE
WIH TIOATOTOBJICHHBIE IS MPOM3BOACTBA TSKENION BOIBI MYTEM HCIIOIb30BaHMS
nporiecca 0OMEHa BOABI M CEPOBONOPOJA. OTH Ta30AyBKH WM KOMIIPECCOPHI
MMEIOT  NPOM3BOIAMTENBHOCTb, [PEBBIUAIOMIYI0 MIH DaBHYR 56 M/c.
(120 000 SSFM) mnpu skcIulyaTauuud 107 JaBJIEHHEM, IPEBBIUAIOIINM HIH
paBueiM 1,8 MIla (260 ¢ynT/kB. mroiiM) Ha Bxone, U cHaOXXeHBI CalbHUKaMH,
YCTOMYMBBIMH K Bo3aeicTuio H»S.

AMMHAYHO-BOJOPOIHbIe 00MEHHbIE KOJOHHbLI

AMMUa4YHO-BOAOPOJHBIE OOMEHHBIE KOJIOHHBI BBHICOTON Gonee wiu paBHOH 35 M
(114,3 dyroB) nuamerpom ot 1,5 M (4,9 dyro) mo 2,5 M (8,2 hyToB), KOTOpBIE
MOTYT JKCIUIyaTHPOBAaTbCs ITOJ JaBjieHHEM, INpeBeluatommm 15 Mlla (2225
GYHT/KB. OIOHM), CIENHaNbHO IpeAHA3HAUYEHHBIE HIH IOATOTOBJIEHHBIE I
IIPOM3BOJICTBA TSKEIIOH BOJBI IyTE€M UCIIOJIB30BaHUS Mpolecca oOMeHa aMMHaKa
U BOIOpOAA. OTH KOJOHHBI HMEIOT TaKKe II0 MeHBIIeH Mepe OJIHO
O0TOOPTOBaHHOE OCEBOE OTBEPCTHE TOTO K€ AMAaMeTpa, YTO W IWIMHApHYECKas
4aCTh, Y€pe3 KOTOPYI) MOIYT BCTaBJIATHCA HMJIM BHIHUMATHCS BHYTPEHHHE YacTU
KOJIOHHBI.

BuyTpeHHMe 4acTH KOJOHHBI M CTYHEHYATHIE HACOCHI

BHyTpeHHMEe 9acTM KOJNOHHBI M CTYIIEHYaThle HAcOChl, CIelHalbHO
IpeAHa3sHauYeHHbIE MM MOArOTOBJIEHHBIE A KOJIOHH JJI IPOM3BOACTBA
TSDKETIOM BOJBl TNyTEM HCIOJB30BaHHA Iponecca aMMHAYHO-BOJOPOJHOTO
obmeHa. BHyTpeHHHE YacTH KOJIOHHBI BKJIIOUYAIOT CIEIHAILHO NpeiHa3HaYeHHEIE
KOHTAKTOpPBl MEXJY CTYIEHSIMHM, COAEHCTBYIOIIHE TECHOMY KOHTaKTy ra3a M
xHakocTH. CTyneHyaThle HAacOChl BKIIOYAIOT CIEHHANbHO IpeldHa3HaYeHHBIE
IIOTpy>KaeMble B KHIKOCTh HAcOChl JJIA HMPKYIALIMHM XHMAKOTO aMMHaka B
npeznenax 06beMa KOHTAKTOPOB, HAXOAAIUXCS BHYTPH CTYIIEHEH KOJIOHH.
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6.5.

6.6.

6.7.

YCcTaHOBKH 114 KpPpeKHHIra aMmmMHaKka

VYCTaHOBKM JUIS KpPEKHHIa aMMHaKa, O3KCIUTyaTHpyeMble IO JaBJICHHEM,
npesplatomuM WM paBHeIM 3 MIla (450 gynT/KB. M10¥HIM), CrienHaNnbHO
MpefHa3HAYEHHbIE WJIM MOATOTOBIEHHBIE MAJIS HPOU3BOACTBA TSKEJIOH BOJIBI
IyTE€M MCIOJIb30BaHHUs IIponecca H30TOIIHOro 0OMeHa aMMuaKka u BOJOPOJa.

HNudpaxpacHblie aHAIHU3ATOPLI NOIIONIEHUSA

HudpaxpacHble aHaIM3aTOPHl HOTJIOMIEHHS, CHOCOOHBIE OCYUIECTBIATh aHAIH3
COOTHONIEHMS MEXIY BOIOPOJOM M AcHTepueM B pealbHOM MacuiTabe BpEMEHH,
KOTJla KOHIICHTPalMU AcHTepust paBHBI WK NpeBbiaoT 90%.

KaTtaauTuuyeckue meuu

Karanmutuueckue neuyu s nepepaboTku oOOrameHHOro JAeHTepHeBOro rasa B
TSDKEIYI0 BOJAY, CHENMaNbHO NpeIHAa3HAYECHHBIE WJIH IOATOTOBIEHHBIE IS
OPOM3BOJACTBA TSKENOH BOJABI IIYTEM HCIONIB30BAaHHS IIPOLECCA H3OTOIHOIO
oOMeHa amMMHaKa ¥ BOIOpOa.

YeraHOBKM ANA  KOHBEPCHM YpaHa M o00opyloBaHHe, CHeHHANBHO
TpeAHA3HAYEHHOE WIH NOAT0TOBIEHHOE JJISl 3TOTO

BBOJHOE 3AMEYAHUWE

B ycTraHOBKax M cHCTEMax IJisl KOHBEPCUM YpaHa MOXET OCYIIECTBIATHCS OIHO
WJIM HECKOJIBKO IPEBPALIEHUH U3 OJHOI0 XMMHYECKOro H30TOIla ypaHa B Ipyroi,
BKJIIOYAs: KOHBEPCHIO KOHUEHTPATOB ypaHoBod pyasl B UO;, korBepcuio UO3 B
UO,, xosBepcuto okuceir ypana B UF; mnmn UFe, xonsepcuro UF; B UFg,
xouBepcuw UFg B UK., xonBepcuio UF; B MeTamnuyeckulf ypaH U KOHBEPCHIO
¢Topunop ypasa B UO,. MHorue ximoueBble KOMIIOHEHTHI 00OpynOBaHHSA
YCTaHOBOK JJI1 KOHBEPCHH YpaHa XapakTepHBl I HEKOTOPBIX CEKTOPOB
XHMHYECKOH oOpabaTbiBalomiell MPOMBIIIIEHHOCTH. Hanpumep, BHIbI
o0opy0BaHHs, HCIONB3YEMOro B 3THX Ipolieccax, MOTYT BKJIIOYaTh: I€YH,
KapycelbHbIE IIeUd, pPEaKTOphl C IICEBIOOXKIM)KEHHBIM CJIOEM KaTalau3aTopa,
JKapOBBI€ pEaKTOPHbIC OalllHH, >XMOKOCTHblE UEHTPH(PYTH, AUCTHIUIALHOHHBIE
KOJIOHHBI M JKHAKOCTHO-KHMIKOCTHBIE 3KCTPaKUMOHHBIE KONOHHBL. OnHaKo He
MHOTHE KOMIIOHEHTHI 000pyIOBaHUA HMEIOTCS B "TOTOBOM BHIE"; OONBIIMHCTBO
M3 HUX JOJDKHBI OBITH NOArOTOBJIEHB! COTNIACHO TPEOOBAHMSAM U CELU(HKALUAM
3aKa3yuka. B HexoTopelx ciy4asx TpeOyeTcd Yy4YHTHIBATh CIIelHallbHbIE
IIPOEKTHbIE H KOHCTPYKTOPCKHE OCOOEHHOCTHM HJsl 3allUTBl OT arpecCHBHBIX
CBOMCTB HEKOTOpPHIX U3 oOpabaTriBaeMbix xuMuueckux Bemects (HF, F,, CIF; n
¢dTopuael ypanHa). Haxonen, cnemyer OTMETHTB, YyTO BO BCeX Ipoleccax
KOHBEPCHH ypaHa KOMIIOHEHTb! 00OpYIOBaHH, KOTOPBIE OTAEILHO CIEIHAIBHO
HE IpeNHAa3HA4YeHbl WJIH IOJATrOTOBJICHB! IJIs1 KOHBEPCHH YpaHa, MOTryT OBbITh
O0OBEIMHEHB B CHUCTEMBbl, KOTOpBlE€ CHELMANbHO INpeAHAa3HA4YEHbl HIH
NOJTrOTOBIIEHBI JJI UCII0/Ib30BaHNUs B LIEISIX KOHBEPCHH YpaHa.

34



7.1.

7.2

7.3.

7.4.

7.5.

CneuualbHO MNpeIHA3HAYEHHBIE WJIW MOATOTOBJIEHHbIE CHCTEMBI s
KOHBEPCHH KOHUEHTPaToB ypanoBoii pyast B UO;

INOSACHUTEJIBHOE 3AMEUYAHUE

Konpepcus KoHILEHTpaToB ypaHoBoH pyapl B UO; MOXET OCYIIECTBIATHCA
cHayajia IOCPEACTBOM pacTBOPEHHS pPyAbl B a30THOH KHCIOTE M SKCTpaKIMH
OUYMILEHHOTO TeKCaruApara ypaHHIJHHHUTPATa ¢ IOMOLIBIO TAKOTO paCTBOPUTEI,
kax TpuOyTun ¢ocdar. 3arem rexcaruipar ypaHMIZMHUTpaTa npeodpasyercs B
UO; nmubo INOCPEACTBOM KOHIEHTpaMM M JEBUTpanuu, nubo MmoCpencTBOM
HEeWTpanu3anuy ra3000pa3HeIM aMMHAKOM JULA NONy4YeHHs AUypaHaTa aMMOHHS C
nocneayomed GuIbTpaunen, CyIKoi 1 KanblHHMPOBaHHEM.

CrnenHajJbHO MpeJHA3HAYEHHBbIE WMJIH MOATOTOBJEHHbIE CHUHCTEMBI IJIs
kousepcun UO; B UFg

INOACHUTEJIBHOE 3AMEYAHUE

Kousepcus UO3; B UFg MOXET OCYIIECTBIATECS  HEMOCPEACTBEHHO
¢rTopupoBanneM. [ mponecca TpebyeTcss MCTOUHHK razoobpasHoro ¢gropa Miu
TpeXhTOPHCTOrO XJIOpa.

CneunajJibHO TpeJHAa3HAYEHHBLIE WM TOATOTOBJIEHHLIE CHCTEMBI [IJIs
kouBepcuu UO; B UO;

INOSICHUTEJIbBHOE 3AMEYAHUE

Konsepcus UO; B UO; MOKET OCYIIECTBIATHCS NOCPEACTBOM BOCCTAaHOBJICHHMS
UQO; ra3000pa3HbIM KPEKUHI-aMMHAKOM HJIH BOJOPOJIOM.

CnennajJbHO HpeldHa3HA4YeHHbIe HJIH NOATOTOBJICHHbIE CHCTEMbI AJIS
xonBepcuu UO; B UK,

NNOSICHUTEJIbBHOE 3AMEYAHUE

Kounsepcus UO, B UF4 MoxeT ocymiecTBnaThca Hocpenctsom peakiuu UO; ¢
razoo6pasHsM ¢ropucteiM Bogopoaom (HF) npu temmneparype 300-500°C.

CnenuanpHO HNpeJHa3HaYeHHbIe WJIM HNOATOTOBJEHHBLIE CHCTEMBI JJIst
xouBepcuu UF, B UF;

ITOACHHUTEJILHOE 3AMEYAHUE

Konsepcus UF4 B UFs ocymecTBiIsgeTCs NOCPEACTBOM IK30TEPMHIECKONH peakiuu
c ¢ropom B peakropHoH GamiHe. UF¢ KOHIEHCHpPYETCS M3 TOPSYMX JIETYUHX
rasoB IIOCPEACTBOM MPOIYCKaHHS IIOTOKAa Trasa uepe3 XOJOAHYIO JIOBYIIKY,
oxnaxieHHyo a0 -10°C. JIns npomecca TpeGyeTcs HMCTOYHHK ra3oo0pa3sHOro

¢dropa.
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7.6.

7.7

7.8.

CneuMaldbHO NpefHa3HAYeHHbIe WM DOATOTOBJEHHBIE CUCTEMbI IJsi
konBepcuu UF; B MeTa/iMueckuii ypan

IOSICHUTEJIBHOE 3AMEYAHUE

Koneepcus UF; B MeTaminyeckuil ypaH OCYILECTBISiCTCS NOCPEICTBOM €r0
BOCCTAHOBJICHHS MarHueM (KpyNHBIE NMapTHH) WIM KalbliHeM (Majble NMapTHH).

Peakiusi OCYMIECTBIACTCS HpPHU TEMIIEPATypax BhHIE TOYKH IUIABIEHHUSA ypaHa
(1130°C).

CnenMajbHO NpelHa3HAYeHHbIe MM TOATOTOBJEHHbIE CMCTEMbI ISl
xonBepcun UF¢ B UO,

MMOSAACHUTEJIBHOE 3AMEUYAHHUE

Kousepcus UFg B UO; MOxeT OCYMIECTBIATBCA MTOCPEIICTBOM OJHOIO M3 TpeX
nponeccos. B mepsom mporecce UFg BoccTaHaBIMBaeTCs U THUAPONIH3YETCS B
UO; ¢ ucmonp30oBaHUEM BOjJOpoJa M mapa. Bo Bropom mnpoiecce UFg
THJIPOJIU3YETCSl PAacCTBOPEHHEM B BOJE, JUIS OCAKICHHMA IUypaHaTa aMMOHHS
no0aBiseTcss aMMHaK, a JAUypaHaT BoccraHaBiuBaercs B UO, BOAOpoIOM IpH
temrepatype 820°C. Ilpu Tperbem mporecce razoodpasubie UFg, CO, u NHj
CMEUIUBAIOTCA B BOJIE, OCaXAasi YpaHHUIKapOOHAaT aMMOHMA. YpaHMiIKapOoHAT
aMMOHHS CMEIIINBaeTCA C apoM M BoJopoAoM IpH Temneparype 500-600°C mins
npoussojcTea UQO;.

Konsepcust UFg B UO; yacTo ocymecTBisieTcs: Ha [IEPBOi CTYNIEHH YCTaHOBKH 1O
H3rOTOBJIEHHIO TOILIHMBA.

CneumMalibHO TNIpeJHA3HAYEHHbIE WJM MOATOTOBJIEHHbIE CHCTEMBI st
konBepcuu UF¢ B UF,

IMMOACHUTEJIBHOE 3AMEUAHUWE

Konsepcuss UFs B UF; ocymecTBiuseTcs IOCPEICTBOM BOCCTAHOBJIEHHSA
BOJIOPOJIOM.
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