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[lononHuTenbHbIN NpoTokon K CornatueHuto
mexay MoHronven n MexgyHapoaHbim
areHTCTBOM Mo aTOMHOW 3HEPrMn o NPUMEHEHUN
rapaHTum B cBsA3N ¢ [JoroBopom o
HepacnpocTpaHeHNN S0EPHOro OPYXns

. Teker J{ONONHHTENLHOrO NpoToKona k COrialleHHIo O rapaHTHax' —Mexay MoHrommeil u
MexayHapoaHBEIM areéHTCTBOM MO aTOMHOH SHEPIHH O IPMMEHEHHUH IapaHTHil B cBA3M ¢ JloroBopoM o
HepacnpocTpaneHun saeproro opyxusa (JIHSO), Bocnpoussomutcs B IpunoxeHHd K HacTOALIEMY
JOKYMEHTY [UIS CBEICHHMs BCEX 4ICHOB. JlOMOMHHMTENBHBIR MpoTOkosa ObL1 onobpen CoBeToM
ynpasisiromux 11 cenrsops 2001 roga. Own 6511 noanucan B Bene 5 nexadps 2001 roga.

. B cooteerctBun co Crarbeit 17 JlomoaHUTENBHOrO MpPOTOKONA OH BCTyMHMI B cuiy 12 mas
2003 rozaa, B JeHb, KOrna AreHTCTBO NOJYYMIIO OT MOHTOJIMH MUCBMEHHOE YBEIOMIIEHHE O TOM, 4TO
3aKOHOJATEILHBIE H/MITH KOHCTUTYLIMOHHEIE Tpebopanns MoHromu, Heo0XoauMele A BCTYIUICHHUS
B CHULY, BHITIOJIHEHBI.

Bocnpouseeneno B nokymente INFCIRC/188.
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INFCIRC/188/Add.1
Annex

JTONOJHUTEJBHBIMA TIPOTOKOJ
K COIJIAIIEHMIO MEXIY MOHI'OJIMEA
N MEXIYHAPOJIHBIM ATEHTCTBOM O
ATOMHOM SHEPI'MM O IIPUMEHEHUU FT'APAHTUM B CBSI3U
C IOTOBOPOM O HEPACIIPOCTPAHEHUU SIIEPHOI'O OPYXKHUS

[TPHUHUMAS BO BHUMAHUE, uto Mounronusa 1 MexayHapoaHOE areHTCTBO MO
aTOMHOU JHepruu (B JaJbHeHUIeM HMeHyeMoe "ATEHTCTBOM") SIBJISIIOTCA YYacTHHKaMH
CornanieHus O NPMMEHEHWHM TapaHTHH B cBsi3M ¢ JloroBopoM O HepacnpocTpaHeHUH
ANEPHOTO OpyXus (B HanbHedlieM uMeHyemoro "CorjamieHHeM O TapaHTHsix"), KOTOpoe
BCTYNHJIO B cUITy S ceHTa0ps 1972 rona;

YUUTBIBAS xenanue MeKIYHApOIHOTO coollecTBa emle Gosiee YyKpenuTh PEXUM
SAIEPHOTO HEPACHpPOCTPAHECHUS ITyTEM HOBHIIEHHS JEHCTBEHHOCTH H 3¢ (HEKTUBHOCTH
CHUCTEMBI F'apaHTHH ATeHTCTBA;

HATIOMUWHAS], 4t0 AreHTCTBO NpH OCYIIECTBICHHUH TapaHTHUH IOKHO YYHMTHIBATh
HEoOX0AUMOCTh: U30eraThb CO34aHUA NPEIATCTBUM 3KOHOMHYECKOMY M TEXHOJOTHYECKOMY
pa3BuTHIO MOHIOJIMK WIH MEXIYHapOIHOMY COTPYIHHYECTBY B 00JacCTH MUPHOH SAEpHOH
JeATEeNbHOCTH;  coOMoaaTh [CHCTBYIOIUME TONOXKEHMS B 00NacTH OXpaHbl 310pOBbA,
Oe3zonacHOCTH, (QU3NUECKON 3amMTBI, a Takke [pyrue NeHCTByIoUMe TpeOoBaHUS
0€30MacHOCTH ¥ NpaBa OTIENbHBIX JUL; W IPHHUMATh BCE MEPHI 110 3aIlUTE KOMMEPUYECKHX,
TEXHOJIOTHYECKUX U TIPOMBILUICHHBIX CEKPETOB, a TaKxke Jpyrol KOHQHUIEHIHANbHOU
HH(pOpMaLMH, KOTOpasi CTAHOBUTCS €MY U3BECTHOM;

[MPUHUMASA BO BHHUMAHME, u4ro 4acrtora mNpoBeneHHS W HHTEHCHUBHOCTH
MEpONpUATHH, YyKa3aHHBIX B HacrosmieMm [lpotokone, Oynyr mnoanepkuBaThCsd Ha
MHUHHUMAIbHOM  YPOBHE, COOTBETCTBYIOIIEM MEAd IOBBIINIEHHS  JACHCTBEHHOCTH U
3¢ heKTHBHOCTH TapaHTHil ATEHTCTBa;

[MPUHUMAS K CBEJIEHHIO 3akon Mounrommn oT 3 deppans 2000 rona,
Kacarommuiics ee 0e3bIepHOro CTaTyca;

HACTOSILNM Mosromnus u ATeHTCTBO COIVIaCHIIUCh O HIXKEC/IE IYIOIEM:



CBSA3b MEXAY HACTOSAIIUM ITPOTOKOJIOM U COT'JTAIIEHHUEM

O IFAPAHTUAX

Crartpa 1

IMonoxenus CornalieHus: 0 rapaHTUAX NPUMEHAIOTCS K HacTosweMy [Iporokoiy B Tol
Mepe, B KaKoil OHM COOTBETCTBYIOT IMOJIOXKEHUAM HacTosuero IIpoTokona 1 coBMECTHMEI C

HUMH.

B ciiyda€ TIPpOTHUBOPEUHA MCEXKAY IMNOJOXKECHUIMH Cornaiiesuss o T apaHTUAX H

IMOJIOKEHHUAMH HACTOALUCTO Hporoxona OPHUMCHAIOTCA IMOJIOXKEHHUA HACTOALLIETO HpOTOKOJIa.

INPEJOCTABJIEHUE UTH®OPMAIIMHA

Crares 2

a. MoHrosus opeaoCTaBisAeT AFGHTCTBy 3a4BJICHHE, COACpIKalILEe:

i)

iif)

vi)

O6mee onucaHne W HHGOPMAaNHWIO, YKA3bIBAIOIIYI0 MECTO IIPOBEACHHSA
OTHOCAUIMXCS K SAEPHOMY TOIUIHBHOMY LMKy HAay4HO-HCCIENOBATENBCKUX H
ONIBITHO-KOHCTPYKTOPCKHX paboT, He CBA3aHHBIX C SACPHBIM MaTepHAJIOM,
OCYHIECTBISIEMBIX Te-THO00, KOTOpble (GHHAHCUPYIOTCS, TMONYYMIA KOHKPETHOE
paspenieHne UM KOHTPOJIUPYIOTCS WK OCYHIECTBISIOTCSA OT UMEHH MOHTOMH.

OrmnpeneneHHy0 ATEHTCTBOM Ha OCHOBE OXKHIAEMOT'O MOBBIILEHUS JIEHCTBEHHOCTH
win  3Q(PEeKTUBHOCTH M COIVIaCOBaHHY!O ¢ MoHronueii uHpOpMaLuo o
KacaroLelcst TapaHTHil SKCIUTYaTaMOHHOM JIESTENbHOCTH Ha YCTAaHOBKAaX M B
MECTaX  HAXOXAEHUS BHE YCTAaHOBOK, IJe OOBIYHO HCIONB3YETCSA sAICPHBIH
MaTepuai.

O6mee omucaHue KakOoro 37aHUA Ha KaXAOW IUIOWIAJKE, BKIIOYAs €ro
HCTIONIB30BaHUE, U, E€CITH ATOI0 HENOCTATOYHO, OMMCAHUE €r0 CONEPKUMOro. ITo
OMHCAaHME BKIIIOYAET KapTy TaKOH TUTOIIAIKH.

Onucanne Macmraba omepaluii Jjis KaXJOTO MecCTa HaXOXKIEHHS, UMEIOLIEro
OTHOINEHHE K JeATEeNbHOCTH, YKazaHHoM B Ilpunoxenuu Ik Hacrosiemy
IIpotokomy.

Hudopmanunio, yKka3plBalOUIyl0 MECTO  HAXOXKIEHHs, OKCIUIyaTalHHOHHOE
COCTOSIHHE W OLICHOYHbIE T'OHOBHIE IPOU3BOJACTBEHHBIE MOIIHOCTH YpPaHOBBIX
PYAHHKOB M OOOTaTHTENBHBIX YCTAaHOBOK M TOPHEBBIX OOOTraTHTEIBHBIX
YCTAaHOBOK U CYIIECTBYIOIIUH TrOZOBON OOBEM NPOM3BOICTBA TAKHX PYIHUKOB M
00O0TaTUTENBFHBIX YCTAaHOBOK IUII MOHIOMMM B 1eSI0M. MOHIOMMS TIpeIoCTaBIseT
HO 3a1poCcy ATEHTCTBA JaHHBIE O CYIIECTBYIOUIEM TOI0BOM 00beMe MPOU3BOICTRA
OTAENBHOr0 PYNHUKA WM 00OraTHTENLHOH ycTaHOBKH. IlpenocraBieHue 3TOi
nHpopManuu He TpebyeT BeAEHUS NOAPOOHOTO yUeTa SIepHOTO MaTepHaa.

HndopManuio OTHOCHUTENHHO MCXOJHOIO MaTepHania, KOTOPHIM €Hie He JOCTUT
COCTaBa M YMCTOTHI, KOTOPHIE JENIAIOT €ro MPUTOIHBIM AJIS H3TOTOBJIEHHS TOILIUBA
WM N30TOMHOTO 000raiieH s, BKIIIOYAIOIIYIO:

a) KOJIHMYeCTBa, XMMHYECKHI COCTaB, HCIOJIB30BaHHWE WM IIpeanonaracMoe
UCIIONIb30BaHME TAKOTO MaTepHala, HE3aBUCHUMO OT €ro SACPHOTO HIH
HESIEPHOTO MCNOJIb30BAHUSA, U1 KaXJI0r0 MECTa HaXOXKIECHUA B MOHIoImy,
B KOTOPOM TaKOil MaTepuai HMPHCYTCTBYET B KOJIMYECTBAX, MPEBHIINAIOMIUX
JeCATh METPHYECKHX TOHH ypaHa H(MIH) ABajuaTh METPHYCCKHX TOHH
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vii)

b)

TOpHsl, a Ui APYIMX MECT HaXOXICHHs C KOJHYECTBAaMH 0ojiee OIHOI
METPHYECKOH TOHHBI - 00I11e€ KOTHYECTBO Uit MOHTOINU B LEJIOM, €CJIH 3TO
o0Iee KOJUYECTBO IIPEBBIIAECT AECATh METPHYECKMX TOHH ypaHa WIH
IBanaTh METPUYECKUX TOHH TopHs. IlpenocraBnenue 3Tod HHGOpPMAIUH He
TpeOyeT BeleHUs NOIPOOHOT0 yUeTa AepHOro MaTepHana;

KOJIM4eCTBa, XUMHYECKHIT COCTaB H ITYHKT Ha3HauY€HHUA Kaxgomn 3KCHOpTHOI>i
MOCTAaBKM U3 MOHTOJIMH TaKOTO Mar€pualia Iyl KOHKPETHBIX HEAACPHBIX
nenen B KOJIHYCCTBAX, HPCBLIAIONIUX

1) JECATh METPHUYECKHX TOHH YypaHa, WIM Jis TMOCeI0BaTEIbHBIX
9KCMOPTHBIX TIOCTaBOK ypaHa M3 MOHTOJUHM B OIHO H TO XK€
rOCYIapCTBO, KaXkJas W3 KOTOPHIX MEHEE NECSATH METPUYECKUX TOHH,
HO CyMMa KOTOPBIX NPEBHIILIACT AECATh METPHIECCKUX TOHH B TEYCHUE
ronua;

2) ABaauaTb METPHUUECKHUX TOHH TOPpHA, WM JUIA TI0CJIC€A0OBATCIILHBIX
JKCIIOPTHBIX IIOCTABOK TOpUA H3 MOHToIMM B OJHO H TO XKe
roCynapCTBO, KaXIasd H3 KOTOPBIX MCHEE IBaAUATH MCTPUUYCCKHX
TOHH, HO CyMMa KOTOPBIX IPEBLIITACT ABAAaTh METPHIECKUX TOHH B
TCUCHHUE T0Ja,

KOJINYECTBa, XUMHYECKHUH COCTaB, MECTO HaXOXIACHHUA B HACTOAHICC BPEMA U
HCNOJIB30BAHUE HJIM IIPCANOJIAracMo¢ UCIIOJIb30BAHHUE KaxxgoH HMHOpTHOﬁ
MOCTaBKH B MOHTOJIMIO TaKoOro Mar€puaga ajsi KOHKPCTHBIX HCAACPHBIX
Liejae B KOJIMYECTBAX, IPEBHINAONINX

1) ACCATh MCTPUYECCKUX TOHH YpaHa, HIH 714 TOCJIIEHOBATCIIBHBIX
HMHOPTHBIX IIOCTABOK YpaHa B MOHFOJIH}O, Kaxiass H3 KOTOPBIX
MCHEE NECATH METPHUUCCKUX TOHH, HO CyYMMa KOTOPBLIX IIPEBLIIIAET
ACCATh METPUYCCKHUX TOHH B TCYCHHUEC I'0J1a,

2) ABaAllaTb METPHUUYCCKHX TOHH TOPHs, WK UIA TIOCIICAOBATCIIBHBIX
HUMIIOPTHBIX ITIOCTAaBOK TOpPHA B MOHFOJII/I}O, Kaxnaass HU3 KOTOPBIX
MCHEE NBAAUATH METPUICCKUX TOHH, HO CYyMMa KOTOPLIX IPEBLIUACT
ABaauaTk MCTPUYCCKHX TOHH B TEYEHHUE TOa,

npu TOM NOHUMAHHHU, YTO NPECACTABIICHHC I/IH(bOpMaHI/II/I 0 TakKOM MaTtcepHajic,
NpE€aHA3HAYCHHOM JIA HEAACPHOrO HMCIIOJB30BAHHA, IIOCIE TOro KakKk OH
JOCTHUTHET OKOHYaTEeNhLHOMU (b()pMI:I CBOCIr'0 HEAACPHOro HCIOJIb30BaAHUA, HE

Tpebyercs.

a) HMHOGOPMAalUMIO OTHOCHTEIBHO KOJHMYECTB, BHIOB MCIIOJB30BaHUS W MECT
HaxOXIEHUs SIIEPHOTO MaTepHala, OCBOOOXIEHHOTO OT  rapaHTuil B
COOTBETCTBHUH CO cTaThed 36 CornaiieHus o rapaHTUsX;

b) mHpOpPMALHMIO OTHOCHTEIBHO KOJIHYECTB (KOTOpass MOXET HMETh (opMy

OLICHOK) M BH/OB HCIIOJIb30BAHUS B KaXJIOM MECTE HaXOXACHUS SIEPHOTO
MaTepHuaia, ocBOOOXKIEHHOTO OT rapaHTHH B COOTBETCTBHH CO cTaThel 35 b)
CornaiieHyst O TapaHTHUAX, HO €llle HE HAXOJIIErocs B OKOHYATENbLHOM
dbopMe AN HESJEPHOTO WCIHONB30BAHWSA, B KOJMYECTBAX, TPEBBIMIAONIMX
yka3aHHble B cTaTthbe 36 CornameHus o rapantuax. [lpenocraBieHue 3Toi
uHbopMauuy He TpebyeT BeneHHs MoAPOOHOro yueTa sIIEPHOTO MaTepHana.



viii) MHbOpMaIii0 OTHOCHUTENIBHO MECTa HAXOXKICHHMA Wi AajbHeHIed o6paboTku
OTXOZOB CPEIHETO HJIM BHICOKOTO YpPOBHS aKTHBHOCTH, COJACPXKAHIMX ILTYTOHHH,
BBICOKOOOOTAaIEeHHBI ypaH WK ypaH-233, B OTHOUIEHWH KOTOPBIX NPUMEHEHHE
rapasTuii ObUIO INpeKpallieHO B COOTBETCTBHH €O cratheit 11 Cornamenus o
rapanTuax. Jas 1enu AaHHOTO NMyHKTa "JnanpHelmias oOpaboTka" He BKIHOYaeT
IIEpeyNakoBKy OTXOJOB MM HMX JajibHelinee KOHIUIIMOHUPOBAaHHME, HE
IpeycMaTpHBaIOLIEe pa3ieleHus SIEMEHTOB, I XpaHEHUS WIIH 3aXOPOHEHUS.

ix) Crnenyromyro HHGOPMALHIO OTHOCHTEIBHO COTJIACOBAHHOTO OOOPYHOBAHUA H
HesIEpHOT0 MaTepuaia, nepevuciieHHbIX B [Ipunoxenun I1:

a) MO KaXIOW SKCHOPTHOM moctaBke ¥3 MOHTONMM Takoro oOOpPyHOBaHWSA M
MaTepuana: UACHTU(UKAIMA, KOTHYECTBO, MECTO MNPEIIIONaracMoro
HCIIOJIB30BaHMA B TOCYIapCTBE-MIONydaTese W JaTa WIH B COOTBETCTBYIOUIUX
CiIydasx OXuJaeMas IaTa SKCIIOPTHOM MOCTaBKH;

b) mO KOHKpeTHOMY 3ampocy ATreHTCTBa, NOATBepXIeHWe MOHroamMed Kak
HMIOPTHPYOIIMM  TOCYJapcTBOM  HHGOpPMalMM,  HPeJOCTaBIEHHOM
ATEHTCTBY B COOTBETCTBHM C IIYHKTOM a) BBILIIE.

x) OO6mue nnaHel Ha MPEACTOSUIMHA AECATUICTHHI TIEpHOJ, HMEIOUIHE OTHOMIEHHE K
Pa3sBUTHIO SIEPHOTO TOIUIMBHOTO LHKJIA (BKIIIOYAs IUIAHUPYEMBIE OTHOCAIIHECH K
SJEPHOMY TOIUIMBHOMY LHKIy HayYHO-HCCJIEJOBATEILCKHE M OIBITHO-
KOHCTPYKTOpPCKME paboThl), KOTJa OHH YTBEPXKACHB COOTBETCTBYIOLIMMH
KOMIIETEHTHBIMH OpraHaMH B MOHTOJIHH.

b.  Mosronus npunaraeT Bce pa3yMHBIE YCHIIHS, C TeM YTOOBI MPEJIOCTaBUTH ATEHTCTBY
CIIeNYIOIyI0 HHPOPMAIHIO:

i) obmee onucaHnme ©u HHOOPMAIMIO, YKA3LIBAIOILYID MECTO MPOBEAECHHSA
OTHOCAIIUXCA K SACPHOMY TOIUIMBHOMY LMKITY Hay4HO-HCCIENOBAaTEIbCKHX H
OMBITHO-KOHCTPYKTOPCKUX paboT, He CBA3aHHBIX C SACPHBIM MaTepHalIOM,
KOTOpBIE KOHKPETHO OTHOCATCS K 0OOTallleHUIO, TIepepaboTKe SOEPHOTO TOILTHBA
WIH K o00paboTke OTXOIOB CpEmHEro HIH BBICOKOTO YpPOBHS aKTHBHOCTH,
COoJZEpXKallMX  IUTYTOHHMHM, BBICOKOOOOTalleHHBIH  ypaH WM ypaH-233,
OCYIIECTBJIAEMBIX TZie-Mu60 B MOHTONIWH, HO KOTOpble He (MHAHCHPYIOTCA, HE
HOJYYHII KOHKPETHOTO pa3pelleHHst WM HE KOHTPOIUPYIOTCS MOHronHeH WM
HE OCYIIECTBIAIOTCS OT HMeHM MoHronun. J{ng 1enu AaHHOrO IMyHKTa
"006paboTKa" OTXOMOB CPENHEro WIH BBHICOKOTO YPOBHS aKTHBHOCTH HE BKJIIOYAET
MEPEyNaKoBKy OTXOIOB MM MX KOHAWLMOHMPOBAaHME, HE NpelycMaTpHuBarolice
pas3ieneHus NEMEHTOB, JUI XPaHEHUS WIH 3aXOPOHEHHS.

ii) ofmee onucaHue MOEATENPHOCTH M CBENEHHMS O JIMIlE WIH OpraHu3aluu,
OCYILECTB/IIOIIUX TaKyIO JeATEIBHOCTh B ONpEACICHHBIX ATEHTCTBOM MeECTax
HaXO0XJIEHHA 3a NMpefeslaMH ILIOMAKH, KOTOPBIE, 0 MHEHHIO ATEHTCTBa, MOTJIH
Obl (YHKUMOHATBHO OBITH CBSA3aHBI C JIEATENHFHOCTHIO HA 3TOM IUIOMIANKe.
IIpenocraBnenue Takoit HHGOPMAMHU SBIAETCA MPEAMETOM KOHKPETHOTO 3alpoca

ATreHTCTBa. Ona 1@penocTaBise€TCs B KOHCYJbTalMM C ATEHTCTBOM H
CBOEBPEMEHHO. )
C. Ilo 3anmpocy ArentctBa MOHrOMMsS [a€T YTOYHEHHUS WM pazbACHEHHA 000

nHopMaLMK, NPEJOCTAaBICHHONH B COOTBETCTBUH C HAcToslIeit cTaTbed, B TOM
CTENeHHU, B KOTOPOH OHA UMEET OTHOILIECHHUE K LIEIIH TrapaHTHil.



CraTtbs 3

MOHT0JIHsI Ipe0CTaBIsIeT ATeHTCTBY B TedeHue 180 mHell mocse BCTYIUIEHHS B CHITY
gacrosiero [IpoTokona uxdpopMaLHio, 0 koTopoii roBoputcd B Crathe 2.2 1), 1il), 1v),
v), vi) a), vii) 1 X) u B Ctatbe 2.b 1).

MOHTIOHs NPeNoCTaBiasieT ATEHTCTBY 10 15 Mas  KaxkIoro roza OOHOBJIEHHYIO
HHGOPMALIHIO, 0 KOTOPOM TOBOPUTCS B IYHKTE a. BBINIE, 32 NEPHOJ, OXBATbIBAIOUIUM
npeIecTBYIOMA KaleHaapHeii roa. Ecnu paHee mpepoctaBneHHas uHboOpManus
ocTanach 6€3 U3MEHEeHU, MOHronus yBeOMIISIET 00 STOM.

MoHTONMHs TpeAOCTaBIACT ATEHTCTBY A0 15Mad  Kaxaoro rojga MH(OpMauUMIo,
ompeaenennyto B Cratee 2.a.vi) b) u ), 3a TepuHOJ, OXBaTHIBAIOLIMH
MPEAIECTBYIOIINHI KaJeHAapHbIiA roa.

MOHTOIHS eXEeKBAPTANBHO MPEAOCTABISET ATEHTCTBY HUH(POPMALIHIO, OIPENEIEHHYIO B
Crathe 2.a.iX) a). DTta uH(OpMaLUs MPeIOCTAaBIAETCS B TCUEHHUE IIECTUACCATH JTHEH
[IOCJIe OKOHYAaHMs KaXI0Tr0 KBapTaia.

MoHroausi  npegocTaBiseT  AreHTcTBy — MHGQOpMalMiO,  ONPEACIECHHYIO B
Cratbe 2.a.viii), 3a 180 gHeit mo ocyuiecTBieHus nanbHeineit odpabotku, 1 10 15 Mas
KaXIoro roja HHGopManuio 00 M3MEHEHHAX MECT HaxXOXKIEHHA 3a IIEpPHOL,
OXBaTBIBAIOIHi TPEAIIECTBYIONIUH KaJeHJapHbIA I'ol.

Mosroius ¥ ATEHTCTBO JIOTOBapMBAIOTCS O BpPEMEHW M YacTOTE MPEAOCTaBJICHMS
nHbopMaluu, onpeaeneHHoi B CtaTtee 2.a.ii).

MOHIOJINS NPeoCTaBiieT ATEHTCTBY MH(pOpMaIlHio, onpeeneHHyo B Crarhe 2.a.1X)
b), B TeueHHe ECTUIECATH THEH MOCIIE NOCTYMIEHUS 3a0poca OT ATEHTCTBA.

JONOJHHUTEJBHBIN JOCTYII
Cratps 4

HI/I)KCCJICIIYIOH.ICC INPpUMCHACTCA B CBA3M ¢ OCYHICCTBICHHUCM JOIOJHUTEIBHOIO

A0CTyna B COOTBETCTBHHU CO cTaThell 5 HaCTOAIIETO HpOTOKOJ’Ia:

a.

ATEHTCTBO He CTaBUT IIeJM MEXAHHCTHYECKH WM CHCTEMaTHYECKH IIPOBEPSTH
HHQOPMALIHIO, 0 KOTOPOI TOBOPHTCA B CTaThe 2, OHAKO ATEHTCTBO HMECT JOCTYII K:

i) moboMy MecTy HaXOXICHHS, O KOTOPOM TOBOPHTCA B CTaThe S.a.1) WM 11), Ha
BBIOOPOYHOH OCHOBE C 1I€NIBI0 OOECMeueHUs] YBEpEHHOCTH B OTCYTCTBHHM
HE3asBJICHHBIX SIEPHOT'O MaTepHala U JAeSTeIbHOCTH;

ii) JHO0My MECTy HaxOXAEHHs, O KOTOPOM TOBOPUTCS B CTaThbe S5.b. UIH C., B LENAX
pEUICHUs BOIpPOCA, CBA3AHHOTO C MPAaBWIBHOCTHIO W TMOAHOTOW uHbopManuy,
IIPEOCTABIIEHHON B COOTBETCTBHU CO CTAaThed 2 MM B LENAX YCTPAHEHHUS
HECOOTBETCTBHSI, CBA3aHHOTO C 3TOH HH(POpMaLUEi;

iii) mobGoMy MecTy HaXOXIECHHSI, O KOTOpPOM TOBOPHTCS B cTaThe S.a.iii) B TOM
CTEIEHH, B KOTOPOH 3TO HEOOXOIUMO ATEHTCTBY ISl IOATBEPKICHUS JUIs LIETei
rapaHTUH 3a4BJICHUS MOHTOJIMM O CTaTyCe YCTAHOBKH WM MECTa HaXOXICHHS
BHE YCTaHOBOK, TJie¢ paHee OOBIMHO HCIIONB30BANCS SACPHBIH Marepual, Kak
CHSTBIX C 3KCIUTyaTallWH.



1)  3a UCKIIOYEHHEM CIIyJaeB, YKa3aHHBIX B MyHKTE ii) HUKe, ATEHTCTBO HaNpaBJseT
MoHnronun npenBapUTETIbHOE YBEIOMIICHME O JOCTyIle 1O KpaiHell Mepe 3a
24 gaca;

ii) B OTHONIEHMH AOCTYNa K JIOOOMY MECTY Ha IUIONIA/IKE, KOTOPBIA 3alpaluBacTCs
B COYETAHUH C NOCEIUEHUSIMH UL MPOBEPKU MHPOPMAIMH O KOHCTPYKIMH MM C
HHCIIEKIMAMH Ul CHEHUAJIBHBIX lefel Wil OOBIMHBIMH WHCIEKIIUSIMH Ha 3TOH
IUIOINAJKE, CPOK NPENBAPUTENBHOTO YBEIOMIICHHUS, €CITH ATEHTCTBO 0o0paliaeTcs
¢ 3anpocoM 00 3TOM, COCTaBiseT, IO KpaiiHedi mepe, ABa waca, OIHAKO B
UCKIIIOYUTENIBHBIX 00CTOATENBCTBAX, MOXKET COCTABUTH MEHEE JIBYX YacOB.

HpeIIBapI/ITCIILHOC YBEAOMJICHHE HAMpaB/IIETCA B INHCBMECHHOM BHJE B B HEM
KOHKPCTHO YKa3bIBAKOTCA NPUYHHBI JOCTYIIa U ACATCIBHOCTb, KOTOpAas HOJDKHA OBITH
OCYHIECTBJICHA BO BPEMS TaKOI'0 JOCTYIIA.

B cmywae Bompoca MIM HECOOTBETCTBHS ATEHTCTBO TMIPeNOCTaBiiieT MOHTOJHH
BO3MOXKHOCTb JaTb Pa3bsICHEHHE M CNOCOOCTBOBATh PEIICHHIO 3TOTO BOIpPOCA HIIH
YCTPaHEHHUIO 3TOI0 HECOOTBETCTBUA. Takas BO3MOXKHOCTH OyAeT MpPeNoCTaBIATHCS HO
HaPAaBJICHUs 3allpoca O JIOCTYIIE, ECIU TONBKO ATEHTCTBO HE COYTET, YTO 3aJEpPKKa B
IPENOCTaBICHUM JOCTyNa, BO3MOXHO, HaHeCeT ymep0O Lemd, ¢ KOTOpPOit
3anpalMBaeTcs 3TOT AOCTyn. B mobom cimyyae ATEHTCTBO HE JellaeT KaKMX-JTHOO
BBIBOJIOB B OTHOLICHHM BOIIPOCa MJIM HECOOTBETCTBHS JO TeX IOP, MOKa MOHTONIHH HE
OyZIeT npeaocTaBieHa TaKas BO3MOXKHOCTD.

Ecim ¢ MoHronueit He JOCTUTHYTO MHOM JOTOBOPEHHOCTH, NOCTYI OCYIECTBIIAETCS
TOJILKO B T€YCHHE OOBIYHOTO pabovero mHs.

MoHronus uMeeT INpPaBO Ha CONPOBOXKJICHHE HHCIIEKTOPOB ATEHTCTBA BO BpeMs
JOCTYyIla TPEACTaBUTENAMH MOHTONMH TIPH YCIOBHH, YTO 3TO HE 3aJePKUBAET
BBHINOJIHEHNE MHCIIEKTOpaMHM CBOMX (YHKUMH HIM WHBIM 00pa3oM He MPEmsATCTBYET
ITOMY.

Cratbs 5
MOHTOIUS IPETOCTABIAET ATEHTCTBY AOCTYII K:
i) nmroOoMy MeCTy Ha IUIOIIaIKe;

i) m000My MeCTy HaxOXXIeHHs, OnpeielieHHOMY MOHTOIHEH B COOTBETCTBHH CO
cTatbel 2.a.v)-viii);

iil) Mo00OI CHATOM C 3KCILTyaTalluM YCTaHOBKE WJIH CHATOMY C 3KCILTyaTalldd MECTY
HaXOXJIEHUsI BHE YCTAHOBOK, TIJle paHee OOBIYHO HCIIONb30BANICA SIACPHBINM
MaTepHall.

moOoMy MecTy HaXOXIAeHHs, ONpeNesieHHOMY MOHrojgmed B COOTBETCTBHM CO
cTatheit 2.a.1), cratbed 2.a.iv), craThed 2.a.ix)b) win cratbeil 2.b., momMuMo TexX, O
KOTOPBIX TOBOPHUTCA B ITyHKTE a.1) BBIIIE, IPH YCIOBUH, YTO, €I MOHIOJIMS HE UMEET
BO3MOXHOCTH TNPENOCTaBUTh Takod pocTyrn, MOHronuss mpujaracT Bce pa3yMHBIC
YCHJIHS JJI He3aMEeIUIUTENBHOTO YAOBIETBOPEHHS TpeOOBaHUI ATEHTCTBA C IOMOIIBIO
WHBIX CPEJICTB.

moOoMy MecTy HaxXOXIEHHs, OIpEeAeNeHHOMY ATeHTCTBOM, IIOMHMO TeX MeCT
HaXO0XACHH’, O KOTOPBIX TOBOPHICA B MyHKTaxX a. U b. BbINIE, B LEIIX oTOOpa mpod
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OKpYXKalolleH cpelbl B KOHKPETHOM -MECT€ HAXOXIEHHs IPH YCJIOBHH, YTO €CIIH
MoHromusi He HMeeT BO3MOXKHOCTH IPEAOCTaBHTh Takoil jgoctyn, MoHronus
IpUIaraeT Bce pPasyMHBblE YCHIMA Ul HE3AMEAJIUTENIBHOTO  yIOBJIETBOPEHUA
TpeOoBaHUIl ATEHTCTBa B NMpUJIEKALIMX MECTaX HaXOXKIECHHS WIM C ITOMOIIBIO MHBIX
CPEACTB.

Cratps 6

ITpu ocymiecTBIeHUN CTAaThu 5 ATEHTCTBO MOXET BBLIMOJHATH CIEAYIOIIUE BHJIBI

ACATCIIBHOCTH:

a.

B oTHOmEHHM J0CTYHa B COOTBETCTBHHM CO CTaThed S5.a.) WM iil): BHU3yaldbHOE
HaOmoneHne, oTOop MpoO® OKpyXKaromled Cpeabl; HCMOJB30BAHUE YCTPOHCTB JUIA
oOHapyXeHHS W H3MEpeHHs palualyH; ONedaThiBAaHWE MW INPHUMEHEHHE JIPYTHX
UACHTHOUIMPYIOLUINX U YKA3bIBAIONIMX Ha BMENIATEBCTBO YCTPOUCTB, ONPEJECIEHHBIX
B JIONONHUTENBHBIX TIOJIOKEHUAX; U NPHMECHEHHE JIpYrHX OOBEKTUBHBIX Mep,
TEXHUYECKasl OCYIIECTBUMOCTh KOTOPBIX ObUIa IOATBEPXKICHA W WCIOJIb30BaHHE
KOTOPBIX ObUTO corylacoBaHo COBETOM yNpaBiAlOMMX (B AaJbHEHIEM HMEHYEMBIM
"CoBeToM") 1 IociIe KOHCYIbTaUUH MeXy ATeHTCTBOM H MOHTOHeN.

B oTHOIIEHHM HOCTYyNa B COOTBETCTBHH CO CTaTheH S5.a.ii): BH3YyallbHOE HaOIIONEHUE;
MOJACYET YYETHHIX EIUHMIL SACPHOTO MaTepHualia; Hepa3pyllalouue n3MepeHus H 0Toop
mpo0; UCIOJTB30BaHUE YCTPOUCTB I OOHAPY)KEHUS U U3MEPEHHUS paaialii; H3y4eHHE
YYETHBIX JOKYMEHTOB, KaCalOMMXCS KOJIMYECTBA, MPOUCXOXKIEHUS W pa3MeELIeHUs
Martepuana; oTbop mpol OKpyxkalollel cpeibl; U NMPUMEHEHUE JPYrHX OOBEKTHUBHBIX
Mep, TEXHHUECKas OCYIECTBHMOCTh KOTOPHIX ObLIa MOATBEPXKIEHA M HUCIIOJIB30BAHHE
KOTOpPBIX ObLI0 cornacoBano COBETOM M HOC/IE KOHCYIbTalHH MEXAY ATEHTCTBOM U
MoHnronuen.

B orHomieHMM noCTyna B COOTBETCTBUM CO CTaTheW 5.b.: BHU3yanbHoe HaOmMOIEHUE;
oT60p Mpo6 OKpyXkarouled cpexsl; MCHOJNB30BaHHE YCTPOMCTB Al OOHApYKEHMS U
W3MEPEHUs pagHaluH; H3ydeHHE KacaloUmIMXCS TapaHTHH [POU3BOJCTBEHHBIX U
OTIPY30YHBIX YYETHBIX IOKYMEHTOB; M TIPHMEHECHHE HOPYIHX OOBEKTUBHBIX MED,
TEXHUYECKAs OCYIIECTBUMOCTh KOTOPBIX OBLJIa MOATBEpXKIEHA W HCIOIL30BaHUE
KOTOpBIX Obiio cornacoBano CoBETOM ¥ TOCHEAYIOMIMX KOHCYJIbTAUH MEXIY
AreHTCTBOM ¥ MOHTrONHEH.

B oTHomeHMM AocTynma B COOTBETCTBHUHU CO CTaTheH 5.c.: oT0op mpob oxpyKaroieit
Cpeldbl M B Cy4ae, €CIIM pe3yabTaTbl He MO3BOJIIIOT PEMIMTH BONPOC HIIM YCTPAHUTH
HECOOTBETCTBHE B MECTE HAXOXKJICHHS, OMPEACTICHHOM ATEHTCTBOM B COOTBETCTBHH CO
CTaTheH 5.C., HCIOIL30BAHUE B 3TOM MECTE€ HAXOXKIACHHUS BU3YAIBHOTO HaONIONEHUS,
YCTPOMCTB 1711 OOHapyXeHHs M H3MEPEHUs paluallii MW INpPUMEHEHHe 110
COIIaCOBaHUIO MEXIy MoOHronmuen 1 ATeHTCTBOM IPYTHX OOBEKTUBHBIX Mep.

Crates 7

Ilo mpocebe MoHroauu AreHTCTBO W MOHIONHMsS JOrOBapHBAIOTCS B OTHOIIEHHH
pETYIHUPYEMOTO IOCTYyNa B pamMKax Hacrosuiero IIpotokona ¢ nenbio npenorBpauieHus
PacKphITHS YyBCTBUTEIBHOM C€ TOYKM 3pEHHS SIEPHOTO  PacmpOCTpaHEHUs
UHGDOPMALUH, BBITOTHEHUS TpeGOBaHHH 6e30MacHOCTH Wi (GU3MYECKOM 3aIIUTHl HiIH
C UEIpr0 obecreveHHs 3ammuThl HaXOAAMIEHCS B YaCTHOM COOCTBEHHOCTH WM
KOMMEPYECKH  YyBCTBUTENbHOM  HHQopmaruu. Takue  JOTOBOPEHHOCTH  HE
IPENATCTBYIOT ATEHTCTBY OCYIIECTBIATH  JESATEIBHOCTb, KOTOpas  ABIISAETCH



HeoOXomuMol Juid  obecriedeHUs] yOEIMTENHHON YBEPEHHOCTH B  OTCYTCTBHH
HE3asBJICHHBIX SIEPHOIO MaTepHala M JAEATeIBbHOCTH B COOTBETCTBYIOIIEM MECTE
HaXOXKICHHMs, BKIIIOYas pelleHHe JI000r0 BOIPOCA, OTHOCAIIETOCS K MPABHILHOCTH U
NONHOTE WHQOpMALMKM, O KOTOPOH TOBOPUTCA B CTarhe 2, MM YCTPAHEHHE
HECOOTBETCTBHUSA, OTHOCSIIETOCA K 3TOH HHGOPMAIIUH.

b.  MoHronus MoXeT HOpH HPEeNOCTABICHHH HHGOPMALUH, O KOTOPOH IOBOPUTCI B
craTtee 2, MH(OOPMHPOBATH ATEHTCTBO O MeECTaX Ha IUIOIIAAKE MIM B MECTE
HaXOXKACHUS, Ha KOTOPHIX MOYKET IPUMEHSTHCS PEryIMPyeMBIii JOCTYIL

c. Jlo BcTymiieHus B cuily JOBIX HeoOXOIMMBEIX JIOMOMHHUTEIBHEIX IIOJIOKEHUI
MoHronuss MOXET NpUOETHYTh K PpETYJHPOBAaHHIO JAOCTYNAa B COOTBETCTBHU C
TIOJIOKEHUSAMH ITYHKTA a. BBIIIIE.

Cratbs 8

Huyro B Hacrosmem IIporokone He mpensaTcTByeT MOHIONHMH NPEAOCTABIATH
ATEHTCTBY IOCTYNl K MECTaM HaxXOXJIEHHUS B JOIMOJIHEHHE K TeM, O KOTOPBIX T'OBOPHTCS B
CTaThsiX 5 U 9, WM TPOCUTH ATEHTCTBO O TNPOBEICHUHU EATENBLHOCTH 110 NPOBEPKE B
KOHKPDETHOM MECTE HaXOXXICHHSA. ATreHTCTBO He3aMeJIMTENIbHO IpUiIaraeT Bce pa3yMHEIE
YCUIIHS 15t OCYIHECTBIICHUs] IEUCTBUI B COOTBETCTBUH € TaKOH MPOCKOOii.

Cratps 9

MoHuronus npefocTaBisieT ATeHTCTBY AOCTYIT K MECTaM HaXOXKIACHUS, ONPEHACICHHBIM
ArenrctBoM i otbopa npol OKpyXkawlled cpedsl Ha OOIIMPHOW TEPPUTOPHH, TPH
YCJIOBHH, 4TO €ClIi MOHrojus HE MMEET BO3MOXKHOCTH IPENOCTaBUTh TaKOH AOCTYH, TO
Mourongs IpuiiaraeT BCe pa3yMHbIE YCUIIHS IS YAOBIETBOPEHHUS TpeOoBaHHI ATreHTCTBA B
AJIbTEPHATUBHBIX MECTaX HaXOXKIEHHs. ArEHTCTBO HE 3alpallMBacT TaKOW JIOCTYIT IO TeX
Iop, Noka oTOOp MpoO OKpyXalolje# cpeibl Ha OOIMPHOM TEPPUTOPHH U TIPOLEAYPHBIE
MepBl 111 €ro npoBefeHus He oA00peHbl CoBETOM M HE TIPOBENCHB! KOHCYIBTAIIUH MEXIY
AreHTcTBOM U MOHTrONIHEH.

Cratssa 10
ATeHTCTBO HHGOpMUpPYET MOHTOJIHIO O:

a. HesaTenbHOCTH, OCYHIECTBIEHHOH B pamkax Hacrosmero Ilporokona, BKIOuYas
JEATEIIBHOCTh B OTHOIIEHWH JIOOBIX BOIIPOCOB WJIM HECOOTBETCTBHH, KOTOpPHIE
ATEHTCTBO IOBEIO 1O CBeJCHHS MOHIOJMHMH, B IIpeAciiaX INIECTHICCATH AHEH IMocie
OCYLLIECTBIIEHUS ATEHTCTBOM 3TOM E€ATEILHOCTH.

b.  PesynpraTax AeATETHHOCTH B OTHOLUCHHH JIIOOBIX BONPOCOB WIIM HECOOTBETCTBHM,
KOTOpble ATEHTCTBO JIOBEJIO IO CBENCHHMS MOHIOIHH, TI0 BO3MOXHOCTH CKOpEe, HO B
a000M ciiydae B TEUYEHHE TPUALATH OHEH MOCHe MOJyYeHHsS ATEHTCTBOM O3THX
pE3yNIbTaTOB.

C. BBIBOHHX, KOTOPEIC OHO CACJIAJIO B PE3YIIbTATE CBOEH JEATEJILHOCTH B COOTBETICTBHH C
HacTOAIINM HpOTOKOJIOM. Taxue BEIBOIBI NpEeaOCTaBIAIOTCA CXKETOIAHO.



HA3BHAYEHUWE UHCIIEKTOPOB ATEHTCTBA
Cratpg 11

a. i) TeHepanbHbId JIUpEKTOp yBemomisier MoHronuto o6 yTBepxkaeHHH CoOBETOM
m060ro JOMKHOCTHOTO JiMlla ATEHTCTBA B Ka4eCTBE MHCIIEKTOpa I10 TapaHTHAM.
Ecmu Mouronus He u3BemaeT I'eHepalbHOrO IMPEKTOpA O CBOEM OTKJIOHEHHH
TaKOTO AO/DKHOCTHOTO JIMIA KaK MHCIEKTOpa Ml MOHIOJIMU B TEUEHHME Tpex
MecsLEeB Mocie NoNTydeHus yBenomieHus o6 yreepxaennu COBETOM, MHCIIEKTOP,
0 KOTOpPOM TaKuUM 00pa3oM yBenomiieHa MOHronus, CY4MTaeTCsl Ha3HaUYCHHBIM B
MoHT0NHI0;

ii) T'eHepasbHBI IUpEeKTOp, AEHCTBYS B OTBET Ha MNpock0y MoHronmu WM 1o
COOCTBEHHOH WHHUIIMATHBE, He3aMeIIuTeNbHO HH(popmupyer MoHromuo o6
OT3BIBE Ha3HAUCHUS JTHOOOT0 JOJDKHOCTHOTO JIMIla B KayeCTBE WHCIEKTOpa AJist
Mownronnu.

b. YBenomileHHE, 0 KOTOPOM TOBOPHTCS B ITYHKTE a. BBIIIE, CYMTAETCH IONTYYEHHBIM
MoHnronueit 4yepe3 ceMb JAHEH IIOCHe JaThl HanpaBleHHA ATIEHTCTBOM TakKoro
yBEAOMJICHHUS. MOHI0OJIMM 3aKa3HOH KOPPECTIOHIEHLUEH.

BU3bI
Crates 12

MoHronuss B Te4YCHHME OIHOTO MecCflla IOCie TOJYy4deHHA 3ampoca 00 3ToM,
[PENOCTABIAET  YKa3saHHOMY B TakOM  3alpoCce  HA3HAYEHHOMY  HHCIEKTOpY
COOTBETCTBYIOLIYI0 MHOTOKPaTHYH BBE3IHYIO/BBIC3IHYIO W(WIH) TPAH3UTHYIO BH3HI,
KOTOpbie TpeOytoTes i obecnieyeHus NHCNIEKTOPY BO3MOXHOCTH Bbe3Jla U NpeObIBaHUA Ha
TeppUTOpHH MOHTOIMH B LENAX BEINOJHEHUS ero(ee) G yHKkuni. JIroObie 3anpoieHHbIe BU3bI
IEHCTBUTEIBHE B TEYEHHWE HE MeEHee OIOHOrO roga M B cllydae HEOOXOAUMOCTH
BO300HOBIIAIOTCS B T€YEHHE NEPHOJIa HA3HAYEHUSA HHCIIEKTOpa B MOHTOJIHIO.

JOIOJIHUTEJBbHBIE NOJIOXKXEHUSA
Cratesa 13

a. B Tex ciyyasx, korma MoHromuss MM ATEHTCTBO YKa3biBalOT Ha HeoOXOOMMOCTh
ONMpENENUTs B JIONIOIHUTENBHEIX MOJIOKEHUAX, KaKuM 00pa3oM CileyeT NPUMEHSTh
MEpHI, H3J0XKEeHHBblE B HacrosmeMm IIporokone, MoHromua u  ATeHTCTBO
COIJIacOBBIBAIOT Takue JIOMOJHMTENbHBIE MOJOXEHUS B TEYEHHE IEBSHOCTA IHEH
Iocl€ BCTYIUIEHHS B CHIy Hacrosiuero lIporokoma wim, B Tex ciy4asx, Korzia
yKa3aHHE Ha HEOOXOOUMOCTh TaKHX JIOMOJHHUTENBHBIX IMOJOXKEHHH JaeTcs mMocjie
BCTYIUIEHHsA B CHILy HacTosero IIpoTokona, - B TeueHHe NeBIHOCTa AHEH MOCIe NaThl
TaKOro yKa3aHHs.

b. Jo Bcrynnenus B crily Jr0OBIX HEOOXOAMMBIX JIOTIONHHUTENBHBIX IIOJOXEHUM
ATEHTCTBO HMeET IIPABO NIPUMEHATH MEPBI, H3JIOXKEHHEIE B HacTosieM IIpoTokore.



CUCTEMBI CBA3U
Cratpi 14

MoHronus naer paspelieHHE ATEHTCTBY CBOOOAHO HCIIONB30BATh A CIYKEOHBIX
Lened CHCTEMBl CBSI3M  MEXJy HHCHEKTOpaMH ATreHTCTBA B MOHIOIHH M
LleHTpanbHBIMH YYpEXIEHUAMU ATeHTCTBa M(uau) PernonanpHbeIMH Glopo, BKITHOUas
nepeaavyy B HEaBTOHOMHOM WJIM aBTOHOMHOM peXuMe MHGOpManuy, ocTynaomei ot
YCTPOMCTB, YCTAHOBJIEHHBIX AT€HTCTBOM B LEIAX cOXpaHeHus M(MiIH) HabIroaeHus,
WIN H3MEpPEeHMs, M oOeclieuMBaeT 3aUIMTy TaKoOM CBA3H.  ATEHTCTBO IOCHE
KOHCY/IbTalUK ¢ MoHronMeii WMeeT MpaBO HCIONb30BaTh YCTAHOBJIEHHBIE HA
MEXIYHapOAHOM YPOBHE CUCTEMBI IIPSIMOM CBS3U, BKIIIOYAs CHYTHUKOBBIE CUCTEMBI U
JApyrue BUALI JaJIbHEN CBSA3H, HE HCNOb3yemble B Mouroauu. Ilo npock6e MoHronmuu
WIM ATEHTCTBA NOAPOOHOCTH, KAacaloIMECs OCYIIECTBICHHUA OJTOro IIYyHKTa B
OTHOUICHMM TIEPENay¥ B HEABTOHOMHOM WJIHM aBTOHOMHOM pexXume HHPOpMaluw,
MIOCTYNAKIIEH OT YCTAHOBIICHHBIX ATCHTCTBOM YCTPOWCTB COXpaHEHHUS H(HMIIH)
HaOI0CHNS UIIH U3MEPEHUS, ONIPEACAIOTCS B JlOMONHUTENBHBIX MOJIOKEHUAX.

Ilpn ycTaHOBIEHHMH CBS3M W Iiepelade WHPOPMALUM, KaKk ITO NMPEIyCMAaTPHBAETCSA B
IIyHKTE a. BBIIIC, HaJUIeKallUM 00pa3oM YUHTHIBAETCS HEOOXOMMMOCTh oOecledyeHus
3aI{UTH] HaxodIleics B YaCTHOH COOCTBEHHOCTH MJIM KOMMEPYECKH YYBCTBHTENILHOM
nHpOpPMaIK WIH TOH HHPOPMAIMH O KOHCTPYKIHMH, KOTOPYI0 MOHIOIHS CUHTAET
0c000 YYBCTBHUTEIBHOM.

3AILIATA KOHd)I/II[EHIII/IAJII)HOﬁ HH®OPMAIINN
Cratesa 15

ATEHTCTBO TIOAJEPKUBAET CTPOTHH peXuUM obecrieyeHUS dPGEKTHBHOH 3aLIMTH OT
PAacKpBITH KOMMEPYECKHX, TEXHOJIOTHUECKHX U MPOMBIIIEHHBIX CEKPETOB U IPYToi
KOH(pUICHUHAIBHOH HHODOPMAIMH, KOTOpas CTAHOBUTCS €MY H3BECTHOM, BKIIIOYas
Takyl0 HMHQOpMaLuio, KOTOpas CTAaHOBHUTCS H3BECTHOH ATEHTCTBY B XOJ€
OCYILIECTBIIEHHA HacTosmero [IpoTokomna.

PG)KI/IM, 0 KOTOPOM T'OBOPUTCA B ITYHKTE a. BBIIIC, BKIKOYACT, B YACTHOCTH, NOJIOXKCHUA,
OTHOCHAIIHECA K:

i) oOIMM MNpUHUMNAM M CBA3aHHBIM C HHMH MepaM [0 OOpalleHulo C
KOH(pHUACHIHAILHON HH(pOpMaLIUEH;

il)  yCIOBHAM HaiiMa IIepCOHala, KacaromUMCS 3alMThl KOHGUICHIMAIbHOH
nHpopMaLny;

ili) mpouexypaM B ciydyae HapyWeHHH WIH SKk00Bl MMEBUIMX MECTO ClIy4aeB
HapylIeHHUA KOHOHICHINATBHOCTH.

PexuM, 0 KOTOpPOM TOBOPHUTCS B IYHKTE a. BBILE, YTBEPXKIACTCA M NEPHOIUYECKU
paccmaTpuBaercs COBETOM.

10



HNPUIOXEHUSA
Crarps 16

IpunoxxeHus x HactosmeMy IIpoTOKONy SBISIOTCS €ro HEOTHEMIIEMOH HacThlo. 3a
UCKJIIOUEHHEM IieJIed BHECEHHUS NONpaBokK B [Ipunoxxenus, tepmun "Iporokon", kak oH
ynoTpebiseTcss B HaCTOsIEM TOKyMeHTe, o3HadaeT Ilporoxon u Ilpunoxenus, BmMecre
B3STHIE.

B nepedyeHr BHIOB JEATENBHOCTH, YyKa3aHHBIX B [lpunoxennn I, u pepedeHs
obopynoBaHusA U MaTepuasa, ykazaHHbIX B [Ipunoxxenuu I, CoBeToM MOTYT BHOCHThCS
TONPaBKN M0 peKkoMeHJanuu co3nanHoit CoBeToM pabouedl Tpynibsl 3KCIEPTOB
OTKPBITOTO cocTaBa. JIto0asd Takas monpaBka BCTYNAaeT B CHIIY Y€pe3 YEThIpe Mecsua
nocye ee npuHITHS COBETOM.

BCTYILUIEHHUE B CUJ1Y
Cratesa 17

Hacrosmmii IIpoTokon BCcTymaer B CHAY B J€Hb, KOrJa ATEHTCTBO IIOOYYHT OT
MOHTONMMM TUCBMEHHOE YBEJOMIIEHHWE O TOM, 4YTO 3aKOHOAATENbHBIE W(WIH)
KOHCTHUTYUHOHHBIE TpeOoBaHus MOHronuu, HeOOXOAUMBIE U1 BCTYIUIEHHS B CHIIY,
BBITNIOJIHEHEI.

Mouronus MoXxeT B JIto00e BpeMs A0 TOro, Kak HacTosituuit [IpoToKo BCTYNUT B CHITY,
3asIBUTh, YTO OHA OYZeT NMpUMEHATEH HacTosmuit IIpoTokon Ha BpeMEHHOI OCHOBE.

I'enepasibHBIN TUPEKTOpP HE3aMeNJIUTENHbHO MHPOPMHUPYET BCE rocyldapcrtBa - YJIEHBI
ATEHTCTBA 0 JIIOOOM 3adBIICHUM O IPUMEHEHNUHU HacTosuero [IpoTokona Ha BpeMEeHHOM
OCHOBE U O €T0 BCTYIUICHHUH B CHITY.

OITPEJIEJIEHUSA
Crarbs 18

Jna ueneit Hacrosiero Ilporokona:

OTHocAMmuecs K SICPHOMY TOIUNIMBHOMY LUKy HaYYHO-HCCIICAOBATENILCKUE U ONBITHO-
KOHCTPYKTOPCKHE paboThl 03HAYaIOT AEATENbHOCTh, KOTOPasi KOHKPETHO OTHOCHTCS K
moboMy acnekTy pa3pabOTKH Ipoliecca HIH CHCTEMBI JII0O0T0 U3 CIIEAYIOIIETO:

- KOHBEPCHH SIIEPHOTO MaTepHuala,

- o0oraiieHus SIepHOT0 MaTepHaa,
- M3rOTOBJIEHUS SIAEPHOTO TOIUTHBA,
- PEeaKToOpOB,

- KpHTHYECKUX cOOPOK,

- nepepaboTKH SAIEPHOTO TOTUINBA,

- 00paboTKH (He BKIIIOYas MepeynakoBKH MIIH KOHIULMOHUPOBAHU, He
NpENyCMaTPUBAIOIIEr0 Pa3JeNeHUs JIEMEHTOB, UL XPaHEHHS WM
3aXOPOHEHHS) OTXOAOB CPEIHEr0 MM BBHICOKOTO YPOBHS aKTHBHOCTH,
coJlepXallluX MIIYyTOHHH, BEICOKOOOOTaIleHHBIH YpaH WIN ypaH-233,
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HO HE BKJIIOYAIOT JEATENbHOCTh, OTHOCAUIYIOCS K  TEOPETHYECKHM  HIIH
GyHIaMEHTATBHBIM HAayYHBIM HCCIENOBAHHUAM HIH K HAYYHO-HCCIIEI0OBATENbCKHM H
ONBITHO-KOHCTPYKTOPCKHUM  paboTaM 1O  IPOMBIILUICHHBIM  NPHMEHEHHIM
PagvON30TONOB, MEIUIHMHCKHM, THIPOJOTMYECKMM H  CEJIbCKOXO3AHCTBEHHLIM
NPUMEHEHUAM, M3YYEHHIO TIOCIEACTBHI IiIst 3J0pOBbS M OKPYXKAIOWIEH cpelbl H 110
YCOBEPUIEHCTBOBAHUIO TEXHHYECKOTO O0CITYKHBAHHUS.

Ilnomanka o3HA4aeT TEPPHTOPHUIO, T'PaHMIBI KOTOPOH oOmpenesieHbl MOHroiueil B
COOTBETCTBYIONICH HH(POPMALIUY O KOHCTPYKIIMK YCTAaHOBKH, BKIIIOYAsi OCTAaHOBJICHHYIO
YCTaHOBKY, a TaK)XXe B COOTBETCTBYWOUIEH HHQOpPMamHUH O MECTE HaXOXXIEHHUSA BHE
YCTaHOBOK, I'Jle OOBIYHO HCIONIB3YETCS AACPHBIH MaTepual, BKJIIOYas 3aKPhITOE MECTO
HaXOXJIEHHs BHE YCTaHOBOK, T/I€ paHee HCIIOIb30BAICS SAEPHBI MaTepuan (KOTOpHIe
OIrPaHMYMBAIOTCS MECTaMH HAXOXIEHHSA, TA€ HMEIOTCS TOpsAYHe KaMephl WIH
OCYLUECTBIANIACh  ACATENbHOCTh, CBSI3aHHAg €  KOHBepcHWel, oOoramieHueM,
H3TOTOBJIICHHEM MIIM niepepaboTkoil Tomimea). IDnomiamka BKJIOWaeT Takke BCE
00BEKTH], COBMECTHO Pa3MELIEHHBIE C YIIOMSHYTHIMH BBIIIE YCTAHOBKOH HIIH MECTOM
HAXOXICHHS, C LENbIO MPEeIOCTABICHHUS WIM HCIONb30BAHHUA CYIIECTBEHHEBIX CPEICTB
ofecrieyeHns, BKIIOYas: TOpSg4YMe KaMephbl Jis 00pabOTKH OGIydeHHBIX MaTepHaloB,
HE COACpXKAlIMX SAAEPHBIA MaTepuan; YCTAHOBKM Uit 0OpaboTKH, XpaBEHUI U
3aXOpPOHEHHUS OTXOJIOB; a TAKXKe 3[JaHMs, CBS3aHHBIE C COTJIACOBAHHBIMH MpEIMETaMH,
onpeneneHHbIMH MoOHTromnel B COOTBETCTBUHM €O CTaThel 2.a.1v) BHIIIE.

CHdTast ¢ 3KCIUTyaTallUd YCTAHOBKA WJIM CHATOE C IKCIUTyaTallMd MECTO HaXQXKICHHUS
BHE _YCTAHOBOK O3HA4al0T OOBEKT WM MECTO HAaXOXICHHS, Ha KOTOPBIX
IEMOHTHPOBaHBl HJIM CJENaHbl HENpPUTOAHBIMH K 3KCIUIyaTallMd OCTABIIHECS
KOHCTPYKIIMH 1 000pyI0BaHKE, BAKHEBIE IS ee(€ro) UCIOIb30BaHHUs, TaK YTO OHa(OHO)
HE HCIONB3yeTCs Ul XpaHEHHsS SOEpHOro MaTepHala M HE MOXET Jjalee
HCIIONB30BaThcd V1A OOpalieHUs ¢ SAEPHBIM MaTepuanioM, €ro oOpabOTKH HITH
UCTIONB30BaHMS.

OcCTaHoBJIeHHAsA _YCTAHOBKA MM 3aKPLITOE MECTO HAaXOXJACHHA BHC VYCTAHOBOK
03Ha4arT 00bEKT UJIH MECTO HaXO0XICHUA, JKCILUTyaTallud KOTOPBIX IIPCKpaIl€Ha U U3
KOTOPBIX U3BAT ﬂI[GpHBIfI MaTepHail, HO KOTOPBIC HE CHATEHI C OKCILIyaTalluH.

BrlcokooOorameHHblii ypan o3HauaeT ypaH ¢ oboramenueM 20% wunM Bpllie IO
M30TONMy ypaHa-235.

OT160p 1pob okpyXkarouiei cpebl B KOHKPETHOM MeCTe HaXO)KAEHHUS O3HayaeT OTOop
npo6 oKpyxaroued cpensl (HallpuMep, BO3AyXa, BOIBI, PAaCTUTENBHOCTH, IIOUBHI,
3arps3HEeHHUil) B ONpeesicHHOM ATEHTCTBOM MeCTe HaXOXJICHWS Y HEMOCPeACTBEHHOM
OU30CTH OT HEro C WLeNbl0 CONCHCTBUSA ArCHTCTBY B MOJTrOTOBKE BBIBOJIOB 00
OTCYTCTBUH HE3afABIEHHBIX SIEPHOrO MaTepualla WM SIepHOH AEATETBHOCTH B 3TOM
ONpPEAETICHHOM MECTE HaXOXIEHUS.

Ot60p 1po6 okpyskarolleit cpeAbl Ha OOMIMPHOH TEPPUTOPHM O3HAUAaeT OTOOP Mmpod
OKpyXKalolle cpeapl (HampuMep, BO34yXa, BOJABI, PpPAacTUTCIBHOCTH, IIOYBHI,
3arpsA3HEHUI) B psAe OHPEACNICHHBIX ATEHTCTBOM MECT HAaXOXIEHHUS C LEIbIo
coaelicTBUss ATEHTCTBY B IIOATOTOBKE BHIBOZOB 00 OTCYTCTBUM HE3asBJICHHBIX
SAIEPHOTO MaTepuaja UK SIepHOH AeATeIbHOCTH Ha OOIMPHOM TEpPUTOPHH.
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h. S nepHslif MaTepHal COriacHO OIIpe/eseHUI0, TaHHOMY B cTaThe XX YcTaBa, 03HayaeT
000 MCXOAHBIH MaTepHall WK J1000H cHerManbHBIA paclleIUIIIOMIUNACS MaTeprall.
TepMUH HCXONHBIM MaTepual HE JOJDKEH TOJKOBATHCA NMPHUMEHMUTEILHO K pYyAE WIH
oTxodaMm pyzasl. Jlioboe onpenenenue, nanHoe COBETOM B COOTBETCTBHH CO CTaTheH
XX VYcraBa AreHTCTBa MOCHE BCTYIUIEHMA B cwily Hacrtosulero IIporokosna, kotopoe
paciIMpsieT CIHCOK MAaTepHajoB, CUYMTAIOMMXCS HCXOMHBIM WIM  CIELHAIBHBIM
paCIIETUIAIOIUMCST MaTepraloM, BCTyaeT B CUIy B paMkax Hacrosuero IIporokona
TOJBKO MOCJE NMPHHATHSA MOHIOIuEN.

1. YcTaHoBKa O3HAYaET:

1) peakTop, KPHTUYECKYIO COOpKY, 3aBOJ II0 KOHBEPCHH, 3aBOJ 1O U3TOTOBIECHHIO,
nepepabaThIBalONIYI0 YCTAHOBKY, YCTAaHOBKY IS pasfelieHHs HW30TOIOB WJIH
OTAENIEHOE XPAHWITHILE; HIIH

ii) moboe MecTO HaxOXHEHHA, Te OOBIYHO HCIIONB3YETCs SACPHBIH MaTepuan B
KOJINYECTBAX, MPEBBILIAIOMINX OJUH 3P PEKTHBHBIH KHIIOTPAMM.

J- MecTto HaxoKICHHUs BHE YCTAHOBOK O3HayaeT Jt00OH 00bekT WM noboe MecTo
HaXOXKAEHWs, KOTOpble HE SABISIOTCS YCTAaHOBKOW, M TI/€ OOBIYHO HCIOJIB3YETCS
SACpHbII MaTepUall B KOJMYECTBAX, PaBHBIX OJHOMY 3(GEKTHBHOMY KHJIOTpaMMy HIIH
MEHee.

COBEPIIEHO B Bene 5 nmusa nekabps 2001 roma B IOBYX OSK3eMIuidpax Ha
MOHT'OJILCKOM, PYCCKOM M aHIVIMHCKOM f3BIKaX, TpPHYEM TEKCThl SIBJIAIOTCA pPAaBHO
ayTEHTUYHBIMH, 33 HCKJIIOYEHHMEM TOTO, YTO B CIIyYae pPacXOXAECHUH MPEHMYHIECTBEHHYIO
CHJIy HMEIOT TEKCTBI Ha PYCCKOM HJIU @HTJIHUHCKOM S3BIKE.

3a MOHI'OJINIO: 3a MEXXIYHAPOIAHOE AI'EHTCTBO
110 ATOMHOW DHEPT UU:

(noonucw) (noonucw)

I'-u Xac6a3apein bex6ar Moxamen Onvbapaneii

[TocTostHHBIN TpeICTaBUTEID I'eHepasibHBIA JUPEKTOP
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iii)

vi)

vii)

viii)

[TPHUJIOXEHHUE 1

MEPEYEHDb BUIOB AEATEJIBHOCTH, O KOTOPBIX TOBOPUTCH
B CTATBE 2.a.iv) HACTOSIIEI'O ITPOTOKOJIA

H3rotopneHne poTOpHBIX TpyO st HEHTPUGYT MM cOOpKa ra30BBIX UEHTPUDYT.

PoropHreie TpyObl juis HEHTpU(YT 03HAYaOT TOHKOCTEHHBIE LHJIMHAPHI, OMHCAHHE
KOTOPBIX MpuBeaeHO B pazaene 5.1.1 b) [Mpunoxenus I1.

['a3oBbie LIEHTPUQYIH 03HAYAKOT HEHTPU(PYTH, OMHCAHHE KOTOPHIX MPHBEIEHO BO
BBOJTHOM 3aMe4aHuH Kk pasneny S.1 [punoxenus IL.

Hsrorosnenue nuddy3uoHHBIX OaphepoB.

Auddy3snonHsie Oapbepbl 03HAUAIOT TOHKHE MOPUCTHIE QHIBTPBI, OMTHCAHHE KOTOPHIX
npuBeneHo B pazzene 5.3.1 a) [Ipunoxenus II.

H3rotoBnenne uimm c60pKa CHCTEM, HCIIOJIB3YIOIIHX JIa3ephl.

CucreMsl, HCIOIB3YIOMHKE JIa3ephl, 03HAYAIOT CUCTEMBI, BKJIFOUAIOIIHE T MPEIMETEHI,
OIMCaHHe KOTOPBIX MpUBENEHO B pazzene 5.7 Ilpunoxenus II.

H3rotoneHne uim c6op1<a JJIEKTPOMAIrHUTHBIX CEMIapaTOPOB H30TOIIOB.

ONEeKTPOMArHUTHbIEC CENMapaToOpbl H30TONOB O3HAYalOT T€ MpPEIAMEThI, O KOTOPHIX
ropopurcs B paszaene 5.9.1 Ilpunoxenus I u xoTropeie cogepkaT KCTOYHHKH HOHOB,
ONMCaHMe KOTOPhIX IpUBEACHO B pasnene 5.9.1 a) [Ipunoxenns 1.

H3rotoBaeHue HiIn c60p1<a KOJIOHH HJTK 3KCTPAKIIHOHHOI'O o6opyz[osaHm{.

KoNoHHBI WM 3KCTPaKIMOHHOE 00OpYIOBaHHE O3HAYAIOT T€ MPEIMETHI, OMHCAHHE
KOTOpBIX MNpPHUBEIEHO B paszzenax 5.6.1, 5.6.2, 5.6.3, 5.6.5, 5.6.6, 56.7 u 5.6.8
IIpunoxxenus II.

HsroropneHne  pasfenMTENbHBIX  COMEN MM BHXPEBBIX  TpyOOK  uIs
a’pOJHMHAMHUYECKOTO 00OTalleHHUS.

PazfienuTenbHble Comia UM BUXPEBBIE TPYOKH JUIS adpOIMHAMHYECKOTO 00OralieHus
O3HAYalOT pa3JCIUTENbHbIE COIUIa W BHXPEBbIE TPYOKH, ONHCaHHE KOTOPHIX
IIPUBEIEHO COOTBETCTBEHHO B pasfenax 5.5.1 u 5.5.2 [Ipunoxenwns II.

Hsrorosnenune niu c60pKka CUCTEM FeHEpalliH YPaHOBOH ILJIa3MBI.

CucTeMBl TeHEpallM{ YPaHOBOHM IUIa3Mbl O3HA4alOT CHUCTEMBI JUIA  Te€Hepaluu
YPaHOBOH IIJIa3MBI, OIIMCAHHE KOTOPBIX IPpUBeNEHO B pazaene 5.8.3 [punokenns II.

H3roropneHue HIHPKOHUEBBIX TPYO.

LlvpkoHueREIE TPYOBI 03HAYAIOT TPYOBI, ONKCaHHE KOTOPHIX NPHBENEHO B paszeie 1.6

IIpunoxenus II.



xi)

xii)

xiii)

X1V)

XV)

ITpon3BoaCTBO MM MOBHIIMICHUE KAYECTBA TAKEJION BOABI WIH JICUTEPHSL.

Tsoxenad Bosia vl JeHTEpUH 03HAYAIOT ACHTEpHil, TSOKEIyI0 BoAy (OKCcUA AeHTepus)
U moboe Apyroe coeiUHEHHE HEUTEpPHSA, B KOTOPOM OTHOIICHHE YHCJIa aTOMOB
JIeUTEpUs K YUCITy aTOMOB Boopoaa npepsimaer 1:5000.

Hsrorornenue rpadura SaepHO YUCTOTEL

I'padur smepHON YHCTOTHI O3HAYaeT IpaduT, ypOBEHH YHUCTOTHI KOTOPOTO BHILIE, YEM
5 MUJUTHOHHBIX YacTell GOPHOTo SKBHBAJIEHTA, a INIOTHOCTS npeBbinact 1,50 r/em’.

W3roToBNEeHME KOHTEHHEPOB [T O0IYyIeHHOTO TOIUIMBA.

Konreiinep uisi 0GJyYEHHOrO TOIUIMBA O3HA4YaeT EMKOCTh JJIS MEPEeBO3KH H(WIH)
XpaHeHHs OOIY4YEHHOTO TOIUTHBA, OOECTEYHBAIOUIYI0 XHMHYECKYIO, TEIUIOBYIO H
paZMalOHHYIO 3alLUTy, a TAaKKEe OTBOJ Tellja paclaja BO BPEMs IEPEMELICHHUS,
[IEPEBO3KH U XPaHCHHUS.

N3rotoBneHne peakTOPHBIX YIPaBIsIONNX CTepXKHEH.

PeakTopHbIC _yNpaBiasdiOUIME CTEPXKHH O3HAYalOT CTEPXKHH, OIMCaHHE KOTOPBIX
npuBeneHo B paszaene 1.4 Ipunoxenus I1.

Hzrorosnenue 6€30macHLIX C TOYKH 3PpCHNA KPpUTHYHOCTH 0aKkoB u PE3€PBYapoOB.

besomacHble ¢ TOYKM 3pEeHUS KPUTHYHOCTH Oak¥l M _pe3epByaphl O3HAYAIOT Te
IpeaMeThl, ONIMCaHHe KOTOPHIX IPUBEAEHO B paznenax 3.2 u 3.4 IIpunoxenus I1.

H3rorosneHune MamiuH i py6KI/I o6nyquHbe TOIINTHBHBIX 3JICMCHTOB.

ManuHs! juis pyOkH 0OJyYEeHHBIX TOIUIMBHBIX 3JEMEHTOB O3Ha4daloT o6opynoBaHUeE,
OMHMCcaHue KOToporo npuseneHo B pazaeie 3.1 Ipunoxenus 1L

CoopykeHue TOpssunx Kamep.

lopsaune kaMepsl 03HAYAIOT KaMepy HIIH COCANHCHHBIE MEXKIY coboit KaMephbI o61mmMM

0GbEMOM He MeHee 6 M°, CHaOXEHHbIE 3aIUTOH, PaBHOM WM TpeBbIIANOIIEH
skBuBaneHT 0,5 M OeToHa IIOTHOCTBIO 3,2 r/eM’ wam Oonee, YKOMIUIEKTOBaHHEIE
obopynoBaHMEM IS TIPOBENEHHMA ONEpalHii ¢ MCIOJIB30BaHHEM NUCTAaHIMOHHOTO
yIpaBiacHUS.



NNPUWJIOXEHUE II

IMEPEYEHBb COT'JTACOBAHHOI'O OBOPYJJOBAHNS U HESAJAEPHOI' O MATEPUAJIA

1.1.

1.2,

JJISI OTYETHOCTH OB 3KCIIOPTE M UMITIOPTE B COOTBETCTBUHM CO

CTATBEM 2.a.ix)
PeakTopb! H peakTopHOe 000pyAOBaHHE
KoMniaekTHbIE AACPHLbIC PCAKTOPDI

SnepHble peEaKTOpBI, CHOCOOHBIE paboTaTe B PpPEXKHME KOHTPOIHPYEMOH
CaMOMOIEPKUBAIOUICHCS LEIMTHOW peaKIHH JIeNEHHUs, WCKI0Yas pPeaKTOpHI
HYJE€BOH MOIIHOCTH, KOTOPBIE ONPENENAIOTCS KaK pPeakTOPhl C IPOEKTHHIM
MaKCHMaJIbHBIM YPOBHEM MPOM3BOJACTBA IUTYTOHUsS, He mnpeBbimatommm 100
rpaMMOB B TO/I.

INOACHUTEJIbBHOE 3AMEYAHUE

"SInepHbIil peakTop” B OCHOBHOM BKIIIOYAET Y3JIbI, HAXOIAIIAECS BHYTPH KOPITyca
peaKTopa WIH HEHOCPEACTBEHHO NPUMBIKAIOLIME K HEMY, 000pyIOBaHHE, KOTOPOE
KOHTPOJIMPYET YypOBEHH MOLIHOCTH B aKTHBHOH 30HE, U KOMIIOHEHTHI, KOTOpbIE
OOBIYHO COJEpKaT TEIUIOHOCUTENH NEPBOTO KOHTYpa aKkTHBHOH 30HBI pEakTopa,
WM BCTYIAIOT ¢ HUM B HEMOCPEACTBEHHBIH KOHTAKT WJIH YIIPABIISIOT M.

He npenmonaraercs HCKIIOYEHHE PEaKTOPOB, KOTOpBIE HaUIeKaUIMM 00pa3zoMm
MOTIIH OBl NOABEPTHYThCS MOIDUGHKAIMHM [ HPOM3BOJACTBA 3HAUUTEIBHO
6onbuiero konudectBa, udeM 100 rpaMMOB TUIYTOHHA B Troja.  PeakTopsl,
IIpeIHa3Ha4YCHHbBIE UI JUIMTENBHON JKCIUTyaTallid Ha 3HAYUTEIBHBIX YPOBHSX
MOIIIHOCTH, HE3aBUCUMO OT CTEIIEHH MX BO3MOXKHOCTEH NMPOM3BOJICTBA TLTYTOHUS,
HE PacCMaTpPUBAIOTCS KaK "peakTopbl HYJI€BOH MOIIHOCTH".

PeaKToprle KopIiryca BbICOKOro nNaBJIC¢HHA

Meramiuueckue Koprmyca B cOOpe MIM HMX OCHOBHBIE YacTH 3aBOJCKOTO
U3TOTOBJIEHUS, KOTOpHIE CMNELHANBHO MpeIHa3HA4YeHbl WK MOATOTOBJICHBI IS
pa3MELIEHUs] B HUX aKTUBHOH 30HBI SAEPHBIX PEaKTOPOB, KaK OHH ONPEJENICHBI B
myHkTe 1.1. BeIle, U ciocoGHbBIE BRIIEPKUBATE pabouee JaBlicHHE TEIJIOHOCUTEIS
MEPBOTO KOHTYpA.

MNOACHUTEJIbBHOE 3AMEYAHUE

Bepxnsgs mniumTa Kopmyca BBICOKOTO JABJIEHHS peakTopa OXBaThIBAaeTCs
OyHKTOM 1.2 Kak OCHOBHAs, 3aBOJICKOTO H3TOTOBJIECHHS, YaCTh KOPITYCa BBEICOKOTO
JIaBJICHHUSI.

BHyTpeHHHe yacTH peakTopa (HampuMep, MOAACP UBAIOIINE KOJIOHHBI U IJIMTHL
aKTUBHOM 30HBI M IpyTHe BHYTPEHHHE YaCTH KOPITyca, Hanpap/siouie TpyOsl 1jis
PETryJIMPYIOLIMX CTEp)XKHEH, TEIUIOBBIE IKPaHbI, IEPErOPONKH, TPYOHBIE PELIETKH
aKTUBHOH 30HBI, IUIaCTMHH Auddy30pa u T.4.) OOBIYHO MOCTABJIAIOTCA
[IOCTAaBIIMKOM peakTopa. B HeKoTophIX cilydasix ompejeieHHble BHYTPEHHHE
ONOpPHBIE KOMIIOHEHTBI BKJIIOYAIOTCA B M3TOTOBJEHHE KOPIYCa BBICOKOrO
JaBIE€HUA. OTH NPEAMETH ABIAIOTCS JOCTATOYHO BAKHBIMH C TOYKH 3PEHHS
6€30IMaCHOCTH M HaJEXKHOCTH O3KCIUTyaTalldH DPEakTOpOB (M CIIENOBATENILHO, C



1.3.

1.4.

1.5.

1.6.

1.7.

TOYKH 3PEHHS TapaHTHHHBIX O00A3aTENbCTB M OTBETCTBEHHOCTH IOCTAaBIIMKA
peakropa), 4ToOBl HMX MOCTaBKa BHE PaMOK OCHOBHOTO COIJIAIIEHUS O IOCTaBKE
CaMoro peakropa He cTaja Obl OOBIYHOHM NMpakTHKOH. Ilo3TOMy, XOTH OTHENBHAS
IIOCTaBKa 3THX YHHKAJBHBIX, CIIEUHAIBHO NPEIHA3HAYEHHBIX U NOJTOTOBICHHBIX,
BaXHBIX, KPYIHBIX M JOPOTOCTOSINMX IPEAMETOB He 00s3aTenbHO Oyner
paccMaTpuBaThCA KaK BBINajamouias U3 cdepbl HHTEPECOB, TaKoH cmnocod
IIOCTaBKH CYUTACTCH MATIOBEPOSTHEIM.

MaumuHb! 17151 3arpy3KH M BHITPY3KH PEaKTOPHOT0 TOIIHBA

Manunynatopaoe  o0opyJoBaHHE,  CHELMATBHO  NpEIHA3HAYEHHOE WU
IOATOTOBICHHOE I 3aTPY3KH MM W3BJICYCHHUS TOIUIMBA M3 SICPHBIX PEAKTOPOB,
KaKk OHHU OIlpeleneHbl B MyHKTe 1.1. BBHIIE, KOTOpPOE MOXKET HCIOJIb30BaThCs,
KOTJa peakTop HaxOOUTCA IIOA Harpy3Kod, WM o0JaJaeT TeXHUYECKHMMH
BO3MOXHOCTAMU Uil TOYHOTO TO3WIMOHMPOBAHUS WIM OPHUEHTHPOBAHMUS,
NO3BOJISIOIMMH IPOBOANUTE Ha OCTAHOBJIEHHOM PEAaKTOpe CIOXHBIE pabOTHI IO
Heperpy3ke TOIUIMBA, MPU KOTOPHIX OOBIYHO HEBO3MOXHBI HEMOCPENCTBEHHOE
HabmofeHue UM NpsAMoi OCTYN K TOIUIHBY.

PeakTopHble yNpaBasiolue CTEPKHH

CTCp)KHI’I, CINCHHUAIBHO NPCAHAZHAUCHHBIC WK MMOATOTOBICHHBIC 1A YIIPABICHUA
CKOPOCTBIO P€AKLHUH B ANCPHBIX PCAKTOPAX, KAK OHHU ONPCACIICHBI B ITYHKTEC 1.1.
BBIIIIEC.

MNOACHUTEJIBHOE 3AMEUYAHHE

CIO,Z[a K€ BKJIIOYAKOTCA, IOMHMO 494aCTH, norjoumarieH HeﬁTpOHBI, €€ OIIOPHEBIC U
MIOABECHBIE KOHCTPYKUNH, €CJIH TTOCTABKA NPOU3BOAUTCA PA3ACIILHO.

PeakTopHbie TPYObI BHICOKOI0 1aBJeHHUA

TpyOwl, KOTOpBIE CIEUUAlbHO TNpEJHa3HA4YE€Hbl WM IIOATOTOBJIEHBI A
pa3MelIeHNs B HUX TOIUTMBHBIX 3JIEMEHTOB U TEIJIOHOCUTEIS NMEPBOTO KOHTYpa B
peakTopax, KaKk OHM OmIpeNeseHbl B myHkTe 1.1. BBIme, npu paboyemM HaBIEHUH,
npesblnaromeM 5.1 MIla (740 dyuT/KB. At0HM).

IlnpxonueBbie TPyObI

TpyOst nnu cbopku Tpyd U3 METAIIIMYECKOTO IMPKOHHUSA HIIH €0 CILIABOB, 110 BECY
npesbimaroniue 500 kr B TedeHue r000ro 12-mMecsdHoro Iepuoaa, KOTOpBIE
CNELHANbHO TMpEeIHA3HAYCHBI MM MOATOTOBJICHBl A HUCIONB30BAHHA B
peakTopax, Kak OHM OlpedesieHbl B IyHKTe 1.1. Bpllle, 1 B KOTOPHIX OTHOILIEHUE
1o Becy ra¢Hus K IIMPKOHUIO MeHb1Ie yeM 1:500.

Hacocsl NepPBOro KOHTypa TenJaAOHOCHTECIA

Hacocsl, cnienuansHO IpeiHa3HaueHHEBIE WK IOATOTOBJIEHHBIE VIS ITOAJEPKAHUS
UUPKYJISUUN TEIIOHOCUTENS IIEpBOrO KOHTYpa SIAEPHBIX PEaKTOpPOB, KaK OHH
onpeneneHs! B yHKkTe 1.1. Beime.



2.1.

2.2

IMTOACHUTEJIBHOE 3AMEYAHUE

CrenuanbHO INpeIHa3HaYeHHbIE WM MOATOTOBJIEHHBIE HACOCH MOTYT BKJIIOYaTh
CIOXHBbIC, YIUIOTHEHHbIE WM MHOTOKPATHO YIUIOTHEHHBIE CHCTEMBI JUIA
IOPEIOTBPAIllEHNS YTEYKH TEIUIOHOCHTENA TIIEPBOrO KOHTYpa, I'epMETUYHBIE
HacoCchl M HAacoChl C CHCTEMaMH HWHEPHHUAJIBHOM Macchl. OTO ompeaeiieHHe
KacaeTcs HacOoCOB, aTTecTOBaHHBIX Mo Kkiaccy NC-1 HIM IKBHBaJICHTHBIM
CTaHAapTaM.

HesinepHble MaTepuajbl 1151 PEaKTOPOB
HetliTepuii u Tsi2kenast BOxa

Hefitepuii, Tsaxenas Boaa (OKHUCh HAeHTepus) M nr000€ APYroe COeRMHEHHUE
IEeHTEpHs, B KOTOPOM OTHOHICHME AEUTEpHs K aTomMaM BOAOPOAA MPEBHINACT
1:5000, mpenHa3HaueHHBIE U MCIOJIB30BAHUS B SIEPHBIX PEAKTOpax, KaK OHH
omnpeneseHbl B MyHkTe 1.1. BhIlIe, B KONMYECTBaxX, MpeBbiamux 200 kr aToMoB
JedTepus Ui mo0oH OOHOH  CTpaHBl-NoNTydyaTenss B TeYeHHe JH000ro
12-mecsianOrO MEepuoaa.

SInepHo-uncThIil rpadpuT

I'padur, wuMerommii CcTeneHb YHUCTOTHl BHIIE S-MHUIMOHHBIX  OOpPHOTO
JKBMBAJEHT4, C IUIOTHOCTBIO Oonbire uem 1,50 r/CM3, NpeAHa3HAYEHHBIN IS
HCTIOIb30BaHMs B SNEPHBIX PEAKTOPAaxX, KaKk OHU OmNpeneneHsl B nyHkTe 1.1 Bbuue,
B KONHMYeCTBax, mpessmuaomux 3 x 10% kr (30 MeTpudeckux TOHH) mis MoGoi
OIHOM CTpaHBI-NIOJIyYaTeIs B TeUEHHUE J11000ro 12-MecsayHoro nepuosa.

INPUMEYAHHUE

s ueneit 3KCHMOPTHOTO KOHTPOJISE IIPABUTENILCTBO OIpenenser, OyayT IH
SKCHOPTHBIE NapTHH COOTBETCTBYIONIETO BHINIEYKa3aHHBIM XapaKTepUCTHKAM
rpaduTa HCII0JIb30BaThCA B AACPHBIX PEAKTOPaXx.

YcTaHOBKM [ mnepepaloTkH O00JY4YeHHbIX TOIUVIHBHBLIX 3JIeMEHTOB M
o0opynoBaHue, CNeHHATBLHO MpeJHAZHAYEHHOE HWJIH TNOATOTOBJIEHHOE IS
3TOTO

BBOJHOE 3AMEYAHUE

IIpu nepepaboTtke 0651y4eHHOTO AAEPHOTO TOIUINBA IUTYTOHHH M YpaH OTAEIAI0TCS
OT BBICOKOAKTHBHBIX MPOAYKTOB JEIEHHS M IPYTHX TPAHCYpPaHOBBIX 3JIEMEHTOB.
JAns Takoro pasfesieHusi MOTYT HCHOJB30BaThCsl pa3jIMYHbIE TEXHOJOrMUYECKHe
MPOILIECCHI. Omnako co BpemeHeMm mpouecc "Ilypekc" cranm HaunOonee
pacIpoCTpaHEHHBIM U MNPHUEMIEMBIM. OTOT MpPOLECC BKIIYACT pPacTBOPEHUE
OOJIy4EHHOr0 SIACPHOTO TOMIMBa B a30THOM KHCJIOTE C TIOCHEOYIOIIUM
BBIJICJICHHEM  ypaHa, IUIYyTOHHS M TIPOAYKTOB  JCJIEHHS  AKCTpakuuei
pacTBOpUTENIEM C IOMOIIbIO TpHOyTHII(OC]aTa B OpraHnIecKoM pa3baBuTEE.

TexHonoruueckue MpolecChl Ha pa3IMYHbIX ycTaHoBKax Turna "Ilypekc"
aHAJIOTMYHBI ¥ BKIIIOYAIOT: HM3MeENbYeHHE OOIYyYEeHHBIX TOTUIUBHBIX 3NIEMEHTOB,
pacTBOpeHHME  TOMJMBA,  OJKCTPAKIWIO  PACTBOPUTENEM U XpaHEHHE
TEXHOJIOTHYECKOM KHUIKOCTH.  MoxkeT UMeThCcs Takxke oOopydoBaHHE mIJis
TEIUIOBOH [IEHUTpAlMM HUTpaTa ypaHa, KOHBEPCUM HHUTpaTa IUIYTOHHS B OKHChH
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WIM METAJUI, 8 Takxke A1 00paboTKy >KUIKHUX OTXOMAOB, COAEPIKAIINX TPOLYKTHI
JeJieHus, 10 NONydeHHUs (OpMBI, NPUTOAHOH A NPOJOKUTEIBHOTO XPaHEHUs
WK 3aXOpoHeHHsA. OIHako KOHKPETHbIE TUIBI U KOHOHUTypalus o6opynoBaHus,
BBINOHAIOWIETO 3TH (PYHKIMH, MOTYT Pa3iNdaTbCsi Ha Pa3IUYHBIX YCTaHOBKax
tuna "Ilypekc" 1O HECKOJBKMM TNpHYMHAM, BKJIIOYas THUNBI M KOJHYECTBO
OOMy4eHHOr0  SIEpHOrO0  TOIUIMBa,  [OMIeXamero  nepepaborke, U
IIPEANIONAracMbIi IIPOLECC OCAXKICHHUS W3BJIEKAEMBIX MAaTEpPHANIOB, a TaKKe
NpuHIMIEL  o0ecrieyeHuss OE30IaCHOCTH M TEXHHYECKOTO  OOCITy)KHBaHMS,
MPUCYIIHE KOHCTPYKLINU TaHHOH OOCTaHOBKH.

"VYcraHoBka Iy nepepaboTKU OOMYUYEHHBIX TOIUIMBHBIX 3JEMEHTOB" BKIIOYAET
000pyIOBaHUE U KOMIIOHEHTHI, KOTOPBIE OOBIYHO HAXOATCA B IPSIMOM KOHTAKTE C
00JTy4YeHHBIM TOIJIMBOM M OCHOBHBIMH TE€XHOJIOTMUECKHMH MOTOKAaMHU SIEPHOTO
MaTepuana i IpPOIyKTOB JICIEHUS, ¥ HETIOCPSACTBEHHO YIIPABISIOT UMH.

OTH TpoLECcCH, BKIOYAs TIIOJHBIE CHCTEMBI JJiS KOHBEPCHU IUIYTOHUS U
IPOU3BOJICTBA METAJUIMYECKOTO TUIYTOHHS, MOTYT OBITh MACHTUDUIMPOBAHBI IO
MepaM, NpPHHUMAEMBIM -~ I TIPEJOTBPALllEHHs OMAcHOCTEH B CBA3H C
KPUTHYHOCTBIO (HampuMep, MEepamH, CBSA3aHHBIMH C TeOMETpueit), o0aydeHuem
(HanpuMep, IIyTEM 3aILUTHI OT OOMYYeHHUs) U TOKCHYHOCTBIO (HanmpuMep, MepamH
10 yIIEPKAHUIO).

IIpenmeTsl 00OpYyIOBaHHS, Ha KOTOpBIE, KaK CUUTACTCS, PaCIpOCTpaHSeTcs
3HaueHWe ¢pasel "M 00OpPYNOBaHME, CIEIHANBHO IMPEIHA3HAYCHHOE WIIH
HNOATOTOBNEHHOE" I nepepaboTKH OOJYYEHHBIX TOIUIMBHBIX 3JIEMEHTOB,
BKJIIOYAIOT:

MammHsl )11 pyOkH 06J1y4eHHbIX TONMJHBHBIX 3JIEMEHTOB
BBOJAHOE 3AMEYAHUE

3710 00OpYIOBaHHE HCHOJB3YETCS ISl BCKPBITUS OOOJOYKH TOIUIMBA C LENBIO
NOCTIEYIOIIETO PacTBOpeHHs 00ydeHHOro AAepHoro MaTepuana. Kak mpasuio,
UCIIONB3YIOTCS CIELHATIBHO MpeAHa3HAuYEHHbIE, CKOHCTPYHPOBAHHbBIE U1l pyOKH
MeTajlla YCTPOHCTBA, XOTA MOXET MCIONB30BaThcs U OoJiee COBEpLIEHHOE
000pyAOBaHUe, HATIPUMEP JIA3EPHI.

JMcTaHIMOHHO ynpaBisieMoe 000pyZA0oBaHHE, CIELHANIBHO NIpEAHa3HAUYEHHOE WK
MOJITOTOBNIEHHOE JIJIS MCMONb30BaHHS Ha YCTAaHOBKe MO NepepaboTke, Kak OHa
olpejieieHa BhIIIE, U PE3KH, pyOKH WIH Hape3KH cOOPOK, ITyYKOB WIIM CTEPXKHEN
O0JTydeHHOTO SIEPHOTO TOILIHBA.

JuccoabBepsl
BBOJHOE 3AMEYAHUE

B mucconpBepbl 00BIYHO MOCTYIAET M3MEJbUEHHOE OTpaboTaBllee TOIUIMBO. B
3TUX 0e30MacHBIX C TOYKH 3PEHHS KPUTHYHOCTH pe3epByapax OOJydEHHBIN
SOEPHBIH MaTepuan pacTBOPSETCS B a30THOH KHCIIOTE, U OCTaoLIUecs OOpE3KH
000J10Y€K BBIBOJIATCS U3 TEXHOJIOTHYECKOTO IIOTOKA.

bBesomacHele ¢ TOYKH 3peHUS KPHUTHYHOCTH pe3epByaphl (HampuMmep, Majioro
IuaMeTpa, KOJBIEBBIC WJIM NPAMOYTONBHBIE pe3epByapbl), CIEUUAIBHO
NpeaHa3HaYeHHbIe HWJIH MOATOTOBJICHHBIE JUIS HCIONb30BaHMS Ha YCTaHOBKE IIO
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nepepabOTKe, KaKk OHH OINpPENENICHBI BHIIIE, IJI1 PAacTBOPEHUS OOIYy4EHHOIO
SOEPHOTO  TOIUIMBAa,  KOTOphlE  CIOCOOHBI  BBIACPXKUBATH  IOPSAUYIO,
BBICOKOKOPPO3HOHHYIO JKUIKOCTH K MOTYT OUCTAHLMOHHO 3arpyXaTbci U
TEXHUYECKU 00CITYXKUBATHC.

JKCTPaKTOpbI M 000pydOBaHHKE JJIs1 IKCTPAKLIMU PaCcTBOpPHTE/IeM
BBOJHOE 3AMEYAHHE

B 3KCTpakTOphl ¢ pacTBOPUTEINIEM MOCTYNAET KaK PacTBOp OOJY4EHHOI'O TOTUIMBA
U3 IHCCONIbBEPOB, TaK M OpPraHUYECKMH pacTBOp, C TOMOIIBIO KOTOPOTO
pasnensoTCs ypaH, TUTyTOHMH W TNPOMYKTH aAeneHus. OOopynoBaHHe UIs
HKCTPAKLHH PACTBOPHUTEIEM OOBIYHO KOHCTPYHPYETCS TAKUM 00pa3zoM, 4TOOBI OHO
YIOBJIETBOPSUIO  JKECTKMM  JKCIUTYaTalIHOHHBIM  TpeOOBaHHAM, TaKHUM, Kak
JUIATENIBHBIR CPOK CIY)KOBI 0e3 TeXHHUYECKOro oOOCHYyXMBaHHMsS WIH JieTKas
3aMEHSEMOCTh, NPOCTOTa B 3KCIUTyaTallUd W YNPaBIEHHH, a TaKkKe THOKOCTh B
OTHOIIIEHHH H3MEHEHHUS IapaMeTPOB IpoLecca.

CrneuuanbHO TpeAHa3HAUEHHBIE WM  TMOIATOTOBJIGHHBIE  3KCTPAKTOPHl €
pacTBOpHUTENEM, TaKue, KaK HacaJouHbE HJIM IMYJIbCALIMOHHBIE KOJOHHBI,
CMECHUTENIFHO-OTCTONHBIE annapaTrhl WIH LHEHTPOOESKHBIE KOHTAKTHBIC aIllapaThl
JUISl HCIONB30BaHMS Ha YCTAHOBKE IO 00paboTke OOJy4EeHHOTO TOIUIMBA.
OKCTpakTOpel C PacTBOPUTENIEM NOMKHBI OBITH YCTOWYHUBBHI K KOPPO3UOHHOMY
BO3JEHCTBHIO a30THOH KHCIOTHL.  ODKCTPAaKTOphl C pPAacTBOPUTEIEM OOBIIHO
U3TOTAaBJIMBAIOTCA ¢ COOMIONEHHEM UPE3BBIYAHO BBHICOKHX TPeOOBaHUH (BKIIOUYAs
MIPUMEHEHUE CIIEIMAIbHBIX METOJOB CBapKW, HHCIEKUWH, oOecreueHue u
KOHTpOJIb KauyecTBa) W3 MAaJOYTJEPOAUCTHIX HEP)KABEIOMIUX CTajied, THTAaHa,
HUPKOHMS WIIH APYTUX BBICOKOKAYECTBEHHBIX MAaTEPHAJIOB.

XuMHYecKHe pe3epByaphl A BbIACPKUBAHUA HIH XpPaHEHHUs
BBOJHOE 3AMEYAHHE

Ha osTame JkcTpakuuum  pacTBOpHTENEM  00pa3yloTcs TpU  OCHOBHBIX
TEXHOJIOTHYECKUX MOTOKa >KMIKOCTH. PesepByapbl a1 BBLICPKUBAHUSA HIIH
XpaHEHUs MCIOJNB3YKOTCS B JaibHeimed o0padoTke BCeX TpeX NOTOKOB
CJIEYIOLIUM 00pa3oM:

a)  PacTBOp YHUCTOTO a30THOKUCIIOrO ypaHa KOHLEHTPUPYETCs BBITapUBAHUEM U
NPOHCXOAMT NMPOLIECC AECHUTPALMM, TJI€ OH NpPEBpaIlaeTcss B OKCUI YypaHa.
OTOT OKCUJ TOBTOPHO UCHOIB3YETCS B SAEPHOM TOILIHBHOM LIHKIIE;

b) pacTBOp BBICOKOAKTHBHBIX HMPOAYKTOB JEJICHHSA OOBIYHO KOHIEHTPHUPYETCS
BHIIIADUBAaHUEM U XPAaHUTCS B BHAE KOHIEHTPUPOBAHHOM XHUAKOCTH. OITOT
KOHIICHTpaT MOXET BIIOCIECJICTBUM TPOWTH BBIIapUBAaHHE WM OBITh
npeoOpa3oBaH B GOpMY, MPUTOJHYIO IS XpPAaHEHUS HIIH 3aXOPOHEHHS;

C)  pacTBOp YMCTOTO HHUTpara IUIYTOHHS KOHUEHTPHPYETCS W XPaHUICA 0
NOCTYIUIEHHs Ha JalbHEHUIMe 3Talbl TEXHOJIOTHYECKOro mpouecca. B
YaCTHOCTH, De3epByaphl I BBLICPXKHUBAHHSA WIM XPAHEHUS PacTBOPOB
IUTYTOHHSI KOHCTPYHPYIOTCsSl TAKUM 00pa3oM, 4TOOBI H30EKaTh CBSI3AHHBIX C
KPUTHYHOCTBIO MpPOOJEM, BO3HHUKAIOIIMX B pe3yJbTaTe H3MEHEHHH B
KOHIIEHTpauuy win ¢$popMe JaHHOTO MOTOKa.
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CnenuaneHO IIpEOHA3HAYEHHBIE WM IOATOTOBJEHHBIE pPeE3epPByaphl  IUIA
BBIJICP)KHBAHUS WM XPaHEHHs AJIs MCIIOIB30BaHUS Ha YCTAaHOBKE 10 mepepaboTke
00JTy4eHHOTO TOIUIMBA. Pe3epByaphl A1 BBLACPKMBAHHA WIH XPAHEHHS TOJDKHEI
OBITb  yCTOHYMBEI K KOPPO3SHOHHOMY BO3JEHCTBHIO a30THOM  KHCIOTHI.
PesepByapel AJIs BBIACPKUBAHHUS MM XpaHEHUs OOBIYHO HW3rOTABIMBAIOTCA U3
TaKUX MAaTepHajioB, KaK MajOyIJepOINHCThIE HEpXKAaBEIOIINUE CTalM, THTaH MM
LMPKOHUI WIM [PYIHe BBICOKOKAUECTBEHHbIE MaTephaibl. PesepByaphl s
BBIIIEPKABAaHUS WIIM XpaHEHUS MOTYT OBITH CKOHCTPYMPOBaHBI TaKHM 00pasoM,
9TOOBl MX OKCIUTyaTallusd M TEeXHWYECKoe OOCIHyXMBaHHE TPOM3BOIMINUCE
JMCTAaHLIMOHHO, M MOTYT HMETh CIEIyIOUIHe OCOOEHHOCTH C TOYKH 3pEHHS
KOHTPOJIA 33 AACPHOH KPUTHIHOCTHIO:

1) OopHBIi JKBUBAJEHT CTEHOK MM BHYTPEHHHX KOHCTPYKUHMM paBeH IO
MeHbIel Mepe 2%, mubo

2) UMIMHAPHYECKHE pe3epByapsl HMMEIOT MaKCHMaibHbBIH auamerp 175 M
(7 mroitMoB), 6o

3) OpSMOYIOJIBHBIN MM KOJIBLEBOH pe3epByap HMeeT MAKCHMAIbHYIO IIHPUHY
75 MM (3 mroitma).

CucremMa KOHBEPCHM HUTPATA IJIYTOHHUS B OKCHJ{

BBOJHOE 3AMEYAHUE

Ha GospIMHCTBE YCTaHOBOK IO MepepabOoTKe 3TOT KOHEUHBIH MPOIECC BKIIOYAET
KOHBEpCHIO pacTBOpa HHTpaTa IUTYTOHHS B JABYOKHMCh IUIYTOHMs. B ducio
OCHOBHBIX OIIEpalldil 3TOr0 Ipolecca BXOAAT: XpaHEHHE H KOPPEKTHPOBKA
HUCXOMHOTO TEXHOJIOTHYECKOTO0 Marepuana, OCaKJICHHE U pa3ielicHHE TBEpIOi M
XKUIKOH ¢a3pl, NpOKAIMBAaHUE, OOpallleHHEe ¢ MNpPOAYKTOM, BEHTHIAIMA,
oOpailnieHue ¢ OTXOAaMHU U yIIPaBIICHHUE TIPOLIECCOM.

3aMKHYTBIE CHCTEMBI, CIIEIMAIBHO IPEeTHa3HAYECHHBIC WIN MOATOTOBJICHHBIE IS
KOHBEPCHUM HUTpaTa IUTyTOHUSA B OKCHJ ILTYTOHHSI, B YaCTHOCTH, 000pyIOBaHHEIE
TakuM 00pa3zoM, 4TOOBl M30€kKaTh HOCTHKEHHS KPHTUYHOCTH M paavaldOHHBIX
3¢dEKTOB, a TAKXKE CBECTH K MUHHMYMY ONACHOCTH, CBA3aHHEIE C TOKCHIHOCTHIO.

CucreMa KOHBEPCHH OKCHAA MJYTOHUS B MeTaN
BBOJHOE 3AMEYAHUE

OTOT mporecc, KOTOPbIii MOXeT OBITh CBSI3aH C YCTaHOBKOH IO IepepaboTke,
BKJIIOYACT (PTOPUPOBAHME [BYOKHUCH IUIYTOHHMS, OOBIMHO C NPUMEHEHHEM
BBICOKOAKTUBHOTO (TOPHCTOTO BOIOPOAd, C LENbI0 TIONydeHHs QTopuaa
IUTYTOHUSI, KOTOpBI  BIIOCIEACTBMM  BOCCTAHABIMBAETCS C  [OMOILBIO
METAJUIMYECKOr0 KajbIMs BBICOKOM YHCTOTBHl 0 IOJYYEHHS METaJUIMYECKOro
IUTyTOHMS M QTOpHIa Kajdblivs B BUJE LUIAKA. B 4YMCIO OCHOBHBIX OIlEpauuil
JAHHOTO IIpouecca BXOAAT:  (GTOpHpOBaHHE (HapuUMep, C TNPUMECHEHHEM
obopynoBaHMs, coAepXKamlero O1aropoxHble MeTaulbl WM 3aIlIMIIEHHOTO
NIOKPBITUEM H3 HHUX), BOCCTAHOBJICHHE MeETalla (HanpuMep, ¢ IPUMEHEHHEM
KEpaMHUYECKHX THUIJIeH), BOCCTaHOBIEHHE NLIaKa, oOpallileHHEe C MNpOAYKTOM,
BEHTWIISALIUA, OOpallieHue C OTXOAaMH U yTIpaBiieHHE POLIECCOM.
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3aMKHYTBIE CHCTEMBI, CIICLIMAITBHO NpPEIHA3HAYEHHBIE WM IIOATOTOBJIEHHBIE UL
TPOU3BOACTBA METAUTMYECKOr0 ILTYTOHHS, B YaCTHOCTH, O0OPYJOBaHHBIE TAKUM
obpazoM, uTOOBl U30exaTh JOCTHKEHHUS KPHTHUHOCTH M PajMalHOHHBIX
3} dekToB, a TaKKe CBECTH K MUHHMYMY OTIACHOCTH, CBA3aHHEIE C TOKCHYHOCTBIO.

YeTaHoOBKH AJ1 H3rOTOBJIEHUSA TOIUTHBHBIX 3J1IeMEHTOB

"VYcTaHoBka 1A U3rOTOBJIEHHS  TOIUIMBHBIX 3JIEMEHTOB" BKJIIOYAEeT
o0opynoBaHuE:

a)  KOTOpoe OOBIYHO HAaXOOUTCS B  HENOCPEACTBEHHOM KOHTAKTE C
TEXHOJIOTHYECKAM IOTOKOM SACPHOFO MaTepuana WU HENOCPeICTBEHHO
oOpabaTbIBaeT €ro, WM XKe YIpaBisgeT UM, UIIH,

b)  KOTOpOE repMeTH3MpYET AACPHBIA MaTepHal BHYTPH 000JIOUKH.

YcTaHoBKH AJisl pa3delieHUsl H30TONOB ypaHa H o0opyaoBaHHe, Kpome
AHAJIMTHYECKHMX  NpHOOPOB,  CHEIHANBHO  TNpelHa3HAYeHHOoe  HJIH
NMOAr0TOBJIEHHOE 1JIsl 3TOT0

Ilpenmersl 0o6OpynoBaHHs, Ha KOTOpBIE, KaK CYHMTAeTCs, pPacnpoCTpaHseTcs
3HageHHe ¢passl "obopynoBaHUe, KpoMe aHATUTHYECKUX NMPHOOPOB, CIIELIUATIBHO
NpeqHa3HAuYeHHOE WM TOATOTOBICHHOE" M pa3/eNeHHss H30TONOB YpaHa,
BKJTIOYAIOT B ceOs:

I'azoBble wHeHTpHpYrm M y3dbl M KOMIOHEHTbI, CHEUMAJILHO
npefHa3sHAYeHHbIe MJIH MOATOTOBJEHHbIE NS MCHOJAb30BAHMS B Ia30BLIX
HeHTpudyrax

BBOJHOE 3AMEYAHUE

I'azoBas neHTpUdyra OOBIUHO COCTOHUT W3 TOHKOCTEHHOTO(bIX) LMJIMHAPA(OB)
miamerpoM oT 75 mm (3 mroiima) mo 400 mm (16 mr0iiMOB) € BEpTHKAIbHOMN
LHEHTPAJBbHOM OCBIO, KOTOpBbIH(e) moMemeH(bl) B BaKyyM H BpamaeTcsa(loTcs) c
BBICOKOH OKpYXHO# cKOpocThio nopsinka 300 M/cex wmm Gonee. st oCTHKEHHS
OONBIION CKOPOCTH KOHCTPYKIIMOHHBIE MaTepHallbl BPALAOINXCs KOMITOHEHTOB
JO/DKHBI MMETh BBICOKOE 3HAYCHHE OTHOILIEHHS MPOYHOCTH K IUIOTHOCTH, a
poropHas cOopka U, ClelOBaTeNbHO, OTHEIbHBIE €€ KOMITOHEHTHl JOJIKHEI
U3TOTOBJATECS. C BBICOKOM CTENEHBIO TOYHOCTH, 4YTOObl pasbanaHc ObL1
MHHUMAaNbHBIM. B ommune oT apyrux neHTpudyr razoBas UeHTpudyra s
oOorameHuss ypaHa UMeeT BHYTPH POTOPHOIl KaMmephl Bpaulamouryrocs(uecs)
neperopoaky(u) B opMe OUCKa U HEMOABIXKHYIO CUCTEMY IOAAYH H OTBOJA Ta3a
UF6, cocrodmyro no MeHbIIEH Mepe M3 TpeX OTACNIBHBIX KaHaloB, [IBa H3
KOTOPBIX COEIMHEHB! C JIONATKaMH, OTXOSIMMH OT OCH pOTOpa K nepudepUuiHoi
9acTH pOTOPHOM KaMmephl. B BakyyMe HaxoIUTCS TaKXkKe psg Ba)HBIX
HEBPALIAIOIMXCA IEMEHTOB, KOTOPbIE, XOTA U UMEIOT 0CO0YI0 KOHCTPYKLIHIO, HE
CIIO)KHBl B U3TOTOBJIEHMH M HE M3TOTOBJSAIOTCS W3 YHHKAJIBHBIX MaTEpUAJIOB.
Lentpudyxnas ycraHoBKa, ojAHaKo, Tpebyer OOJBIUIOTO YHCAA  3THX
KOMIIOHEHTOB, TaK YTO HX KOJHMYECTBO MOXKET CIYKHUTh BaXHBIM HHIHKAaTOPOM
KOHEYHOT'O UCII0JIb30BaHUS.
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Bpamaromuecss KOMIOHEHThI

a) [TonHbIE poTOPHEIE COOPKH:

ToHkoCTEHHEBIE IMIMHAPH! WIN PSI COETMHEHHBIX MEXIy cO00M TOHKOCTEHHBIX
LIWIMHAPOB, U3IOTOBJIEHHBIX M3 OJHOrO MM 0Oojiee MaTepHUajoB C BBICOKHM
3HaYeHHEM  OTHOLIEHHS  IPOYHOCTH K  IUIOTHOCTH,  YKa3aHHEIX B
NOACHUTEJIIBHOM 3AMEYAHUU k Hacrosmiemy pasgeny. CoeauHenue
HUWINHAPOB Mexay coboi OCylecTBIsAeTCS MPH MOMOIIN I'HOKUX CHIL()OHOB WK
Konen, omucaHHbIX B 4actd S.1.1.c¢) Huxke.  CoOpaHHBIH pOTOp HMeEeT
BHYTPEHHIOIO(HE) Teperopoixy(d) ¥  KOHUEBBIE y3JIbl, OIMCAaHHBIE B
qactax 5.1.1.d) u e) Hmwxe. OnHako nonHas cOOpka MOXKET OBITH IOCTaBjiCHA
3aKa34YHMKY B YaCTUYHO COOPAHHOM BHJE.

b)  PoropHsie TpyOBbI:

CnenunanbHO NpenHa3sHAYEHHBIE WM TOATOTOBIEHHBIE TOHKOCTCHHBIC HMHJIHHIPHI
¢ TonumHOM creHKH 12 mm (0,50 mroiiMa) uiIM MeHee, THAMETPOM OT 75 MM
(3 nroiima) no 400 mm (16 mroiiMOB), M3rOTOBNIEHHBIE W3 OMHOTO WIH OoJee
MaTepHaIOB, UIMEIOIIHMX BBICOKOE 3HAYCHHE OTHOIICHUA NMPOYHOCTH K TUIOTHOCTH,
ykazanHbIX B [IOSICHUTEJIBHOM 3AMEYAHIMU k HacrosieMy paseny.

c) Konsna umu cunsdonst:

KoMnoHneHThl, cnenManbHO TMpeAHa3HAYCHHBIE WM IOATOTOBJICHHBIE I
CO3/1aHUS MECTHOM OITOPHI AJIsi POTOPHOM TpYObI MM COEAUHEHMSI Psiia POTOPHBIX
TpyO. CibOHEI IPEACTABAAIOT COOOH KOPOTKME HWIMHAPEI C TOJNIIMHON CTEHKH
3 MM (0,125 mroiiMa) uimu MeHee, muameTpoM oT 75 mm (3 mroitma) no 400 Mm
(16 nr0iiMOB), IMEIOIIUX OJUH Top M H3TOTOBJIEHHBIE U3 OJHOTO U3 MaTEPHAJIOB,
HUMEIONINX BBICOKOE 3HaYeHHE OTHOIICHHS MPOYHOCTH K IUIOTHOCTH, YKa3aHHBIX B
INOACHUTEJIBHOM 3AMEYAHUWMN k HacTosimieMy pasaeny.

d)  Ileperopoaku:

Komnonentsl B ¢gopme nucka auamerpoM ot 75 mm jpo 400 mm (ot 3 no
16 m0iiMOB), cHeUWaNbHO MpeNHa3HAYEHHBIE WM TOJATOTOBJICHHBIE IS
YCTaHOBKM BHYTPH pPOTOPHOH TpyObl LEHTpU(PYTH C UEIBI0 H30JMpPOBAThH
BBIIYCKHYIO KaMepy OT [JIaBHOHW pa3JIelIMTENIbHOH KaMepsl M B HEKOTOPBIX
CiIydasx JJid yIydqieHus Uupkyisiiun ra3a UF6 BHYTpH TNIaBHOH pa3ieIuTeNnsHON
KaMephl pOTOPHOI TpyObl M H3TOTOBIEHHBIE 3 OJHOTO U3 MaTEPHAIOB, HMEIOLINX
BBICOKOE€ 3HAUCHHUE OTHOIMIEHWS TNPOYHOCTH K IUIOTHOCTH, YKa3aHHBIX B
INOSAACHUTEJIBHOM 3AMEYAHWMU k HacTosieMy paszeny.

€) BepxHue/HUKHIE KPBIIIKH:

KoMmmnonentsl B ¢opme mucka mguamerpoM oT 75 mm (3 mroiima) nmo 400 mm
(16 mo¥iMOB), CHEHHAIBHO IIPEAHA3HAYEHHBIE WM IIOATOTOBJICHHBIE TaKUM
00pa3oM, 4TOOBI TOYHO COOTBETCTBOBATH JHAMETPY KOHIIOB POTOPHOH TpYyOBI U
bnaronaps 3Tomy ynepxusats UF6 BHYTpH e€e. 3TH KOMIIOHEHTBI HCIIOJIB3YHOTCH
VIS TOro, 4TOoOBI IOJIEpXKHUBaTh, YAEPKHBaTh HIM COAEpXKaTk B cebe Kak
COCTaBHYIO 4acTh 3JIEMEHTHl BEPXHEro IOIIIMITHUKA (BEpXHSA KpBIIKA) MIN
CIY)XUTh B  KaueCcTBe HeCylIed 4YacTH  BPalIalOIUXCA  3JIEMEHTOB
SNIEKTPOABHUIraTEIs M 3JIEMEHTOB HW)KHETO TMOMIIMIHUKA (HUKHAA KpBIIIKA), U
U3TOTOBJIAIOTC W3 ONHOTO M3 MaTepHajioB, HMEKOIIMX BBICOKOE 3HAYEHHE
OTHOIIEHHS IPOYHOCTH K IUIOTHOCTH, YykasaHHbx B I[IOSACHUTEJIbBHOM
3AMEYAHMUMU k HacTosmeMy paszeny.
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5.1.2.

I[NTOACHUTEJIbHOE 3AMEYAHUE

Jua  Bpamjalomuxcs KOMIIOHEHTOB IEHTPH(YT MCIOJNB3YIOTCS  CIEAYIOILUE
MaTepHasbl:

a)  MapTEeHCHTHOCTapelolMe CTald, MMCIOUIHE MAaKCHMAaIbHBIH  Tipenen
npouHocTH Ha pacTsmkenne 2,05 x 10° H/m* (300 000 dynt/kB. moiim) niu
OoJee;

b)  aMOMHMHHEBBHIE CIJIABBHI, HMEIONIHE MAaKCHMAJIbHBIM MpeneN MPOYHOCTH Ha
pacTsokeHue 0,46 x 10° H/m* (67 000 GbyHT/KB. A10HM) WK OoJiee;

c) BOJIOKHHCTEIC (auTenogo0HbIE) MaTepUabl, MIPUTOAHBIE s
HCTIONIL30BaHMS B KOMIO3MTHBIX CTPYKTYpaXx MW HMEIOIIME 3HAYeHUs
YAEIBLHOTO MOAYJS ynpyroctd 123 x 10° M nan Gonee ¥ MaKCHMAIBHOIO
yAEALHOIO MNpejesa NPOYHOCTH Ha pacTskeHue 0,3 x 10° win Gomee u
MaKCHMAJIBHOTO YAEJIBHOTO Npejiesia MPOYHOCTH Ha pacTsnkenue 0,3 x 10° M
win 6onee ("yAenbHBI MOMyNb YHpyroctu" - 3To Moayins KOHra B H/m?,
JEJICHHBIH Ha YAENBHBIM BEC B H/M; "MakcHMambHBbI YACIbHBIN TIpenes
MPOYHOCTH Ha pacTskeHHe" - 3T0 MaKCHMAIbHBIN Ipenien MPOYHOCTH Ha
pacTsKeHUE B H/M%, neneHHsIi Ha yRenbHsli Bec B H/MC.

Cratnuyeckue KOMIOHEHTDI
a) IMopmumHUKM ¢ MarHUTHON MOABECKOM:

CrnenuanbHo npenHa3Ha4eHHBIE WIM NOATOTOBIECHHBIC TMOAIIMIIHUKOBLIE Y3IIBI,
COCTOSAILIIME M3 KOJILLEBOI'O MarHuTa, MOJABEIIEHHOrO B 000iMe, comeprkamiei
neMnupyromyo cpexy. OOGoitma usrorosnsercs u3 croitkoro k UFgs Mmatepuana
(cm. ITOSICHUTEJIBHOE 3AMEYAHME « pazneny 5.2.). MarHut coequHsAeTcA
C MOJIOCHBIM HaKOHCYHHKOM WM BTOPHIM MAarHUTOM, YCTaHOBJIEHHBIM Ha
BEpPXHEHN KpHILIKE, ONMUCAHHON B paszgene 5.1.1. e). Maraut Moxetr uMeTh Gopmy
KOJIbLIAa C COOTHOLICHMEM MEXAYy BHEUIHMM M BHYTPEHHHM JIHaMETpaMH,
MEHBIIUM WK paBHBIM 1,6:1. Maraur MoxeT UMeTh (HopMy, 06eCneUHBAIOILYIO
HadaneHyio npoHunaeMocTs 0,15 T'a/m (120 000 eaunun CI'C) unu Oosee, Wiu
OCTaTOYHYI0 HaMarHM4eHHOCTh 98,5% munu Oosee, unu npousBeieHHE WHIYKIUA
Ha MaKCHMAIbHYIO HampsokeHHOCTh mons Gonmee 80 kIl/m® (107 I'e.d). Kpome
OOBIYHBIX CBOHCTB MaTepHana, HEOOXOMUMEIM IIPEABAPUTENBHBIM YCIOBHEM
ABJIIETCA OrpaHUYEHHE O4YEeHb MaJIbIMH Jonyckamu (Menee 0,1 MM wim
0,004 mroiima), OTKJIOHEHHS MATHHTHBIX OCEH OT TE€OMETPHYECKMX OCEH WIIH
obecniedyeHne 0co00il TOMOT€HHOCTH MaTepHalia MarHHUTA.

b)  HommmmHukw/ neMndepsr:

CneunanpHo  mpefHa3sHa4YeHHblE  HIM  MOATOTOBJICHHBIC  IMOJIIMIHHKH,
COZepIKalMe y3es OCh/yIUIOTHHTENbHOE KOJIbIIO, CMOHTHPOBAHHEIH Ha Jemiidepe.
Ocp 00bIYHO TIpencTaBiaseT co00l Ban M3 3aKaIEHHOW CTalH C OJHUM KOHLIOM B
dopme mnomycheprl, H €O CPENCTBAMH MMOICOCHHMHEHHMS K HH)KHEM KpBILIKE,
OIIMCaHHOI1 B pa3zgene 5.1.1. e), Ha apyrom. Bai, onHako, MOXeT ObITH COeTHHEH
C THAPOJMHAMHMYECKMM HoAamunHUKoM. Kombuo umeer Qopmy Tabaerkm c
nonycdepuieckum yrioyOleHHEM Ha OJHOH MOBEPXHOCTH. OTH KOMIIOHEHTHI
4aCTO NOCTABIISAIOTCA OTAEIBHO OT AeMidepa.



5.2.

c) MonexynspHble HaCOCHI:

CnenmanpHO  mpedHa3sHaYeHHblE WIM  IOATOTOBNEHHBIE  IMIMHAPLI  C
BBITOUEHHBIMM MJIM BBIIABJIICHHBIMM BHYTPH CIHPAJIGHBIMH KaHaBKaMH H C
BLICBEPJICHHBIMM BHYTPH OTBEPCTHSAMU.  THUIOBBIMH pa3MepaMH SBASIOTCA
cleaylomue: BHYTpEeHHHH quamertp ot 75 mum (3 mioiima) o 400 mm (16 mr0iMOB),
tommyHa creHkH 10 MM (0,4 mroiima) nimn Gonee, ¢ JUIMHOM, paBHOH AHAMETPY HIIH
Oonbumie. KanaBku OOBIYHO HMEIOT NPAMOYrOJBHOE MONEPEYHOE CEUYEHHE M
ryouny 2 mum (0,08 mroiima) unu Gonee.

d)  Cratopsl ABUTaTeNei:

CnenvanpHO TnpenHa3Ha4YeHHbIE WM HOATOTOBIEHHBIE CTATOPHI KOJIBIEBOM
GOpMBl A7 BBICOKOCKOPOCTHBIX ~ MHOTO(A3HBIX  THCTEPE3UCHBIX (MK
PEaKTMBHBIX) IEKTPOJBUraTelcH NEpeMEHHOTO TOKa Al CHHXPOHHO#M paboThl B
yCI0BHAX Bakyyma B nuanasoHe yactoT 600-2000 I'n u B nnanaszone MomrHocTei
50-1000 BA. Cratopsl cocToAT M3 MHOrogasHeIX OOMOTOK Ha MHOTOCIOHHOM
KENE3HOM CEPICYHHKE C HU3KUMH NOTEPSIMHU, COCTABJICHHOM M3 TOHKHX TUIACTHH,
00br9HO TonmuHoM 2,0 MM (0,08 mrofiMa) unn MeHee.

e) Kopmyca/mpueMHuku 1ieHTpudyru:

KoMIoHeHTHI, creuuanbHO INpefHA3HAUYCHHbIE WJIH MOATOTOBJIEHHBIE s
pasMeleHHs B HUX COOpKHM poTopHOH TpyOwl ra3oBoit uneHtpudyru. Kopmyc
COCTOUT M3 >KECTKOIO LMIMHApa ¢ TonmMHOW cteHku a0 30 mm (1,2 mwoiima) ¢
HOPELU3UOHHO OOpaOOTaHHBIMM KOHIAMH U YCTAHOBKH TMOIIIHIHHKOB M C
OJHMM MU HECKOJNBKMMHU (naHuamMu uis MoHTaxa. QOpaOoTaHHBIE KOHIIBI
napajuieibHel APYT APYTy U MEpHeHAUKYISAPHB MPOAOILHONH OCH LMJIHHApA B
npenenax 0,05 rpamyca uin menee. Kopryc MoXeT Takke NpPEICTaBIATh COOO
KOHCTPYKIHUIO SUEUCTOr0 THMa I pa3MElIeHHs B HEM HECKOJBKHX POTOPHBIX
Tpy6. Kopityca m3roraBimuBaoTcs U3 MaTepuanon, kopposuectoikux k UFg, nim
3aIlMIIAIOTCA NOKPHITHEM U3 TaAKHX MAaTEPHAJIOB.

f) JloBymmkwu:

CneuuansHO npeAHa3HAUYE€HHBIE WM IOJATOTOBJICHHBbIE TPYOKM BHYTPEHHHM
mameTpoM no 12 mm (0,5 mroiima) ans ussneuenus raza UFg u3 poTopHOit TpyOB!
no merony Tpyoxu Iluro (T.e. c oTBepCTHEM, HAaNIpaBIIEHHBIM Ha KPYTOBO# MOTOK
raza B pOTOpHOH TpyOe, K NpuMepy, HOCPEACTBOM M3rnda KOHUA pagHagIbHO
PaclonoXeHHON TPYOKH), KOTOpBIE MOXKHO NMPUKPENUTEH K HEHTPAIBHON cucTeMe
u3BJIedeHUs ra3a. TpyOKu M3roTOBIEHH M3 MaTepHalioB, kopposuectoitkux kK UFg,
WIH 32IIHIIATCA HOKPBITHEM M3 TAKHX MaTEPHANIOB.

CrnenManbHO TNpeXHa3HAYeHHble WM NOATOTOBJICHHbIE BCIOMOraTe/IbHbIE
CHCTeMbl, 000OpyIOBaHHEe W KOMIOHEHTHI [JJfA HCNOJb30BAaHHA Ha
ra3oneHTpuQyKHoii yCTAHOBKe N0 000TallIeHHI0

BBOAHOE 3AMEUYAHUE

BcnomorarensHbie cHCTEMBI, 000pYyIOBaHHE M KOMIIOHEHTHI T'a30LEHTpUDYKHOH

 YCTAHOBKM M0 OOOrallleHHIO0 TMpPEeACTaBIAIOT COO0H CHCTEMBI YCTAHOBKH,

HeoOxomumsle uta nogadn UFg B neHTpudyru, s CBI3H OTACTBHBIX LHEHTpUdyT
MeXIy co0o# ¢ 1enpio 00pa3oBaHUs KackajoB (MWJIM CTYIIEHEH), YTOOBI JOCTHYB
Oosmee BbiCOKOro oforameHus W u3BiAcub "mpoaykt" u "xBocThl" UFe u3
ueHTpudyr, a Takke o0OpyAOBaHHE, HEOOXOOUMOE Ul NPUBEINCHHS B ICHCTBHE
UEHTPU(YT WM JUIA YTIpaBICHUSA yCTaHOBKOA.
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5.2.1.

5.2.2.

5.2.3.

O6braro  UFg wucnapsercs W3 TBEPABIX BEHIECTB, IOMEIIECHHBIX BHYTIPH
MIOJOTPEBAEMBIX aBTOKJIABOB, M MOJaeTcs B ra3oobpasHoil popMme k LeHTpudyram
yepe3 CUCTEMY KOJUIEKTOPHBIX TpyOompoBonoB kackaga. "IIpoxykr" m "xBoctsl"
UFg, noctymnamomue U3 LEHTpUDYr B BHIe ra3000pa3HbIX IIOTOKOB, TakKkKe
IPOXOMAT Yepe3 CUCTEMY KOJUIEKTOPHBIX TPYOONPOBOAOB Kackaja K XOJOIHBIM
noBymkam (paboratomum npu Temneparype okoio 203° K (-70°C)), rme ouu
KOHICHCUPYIOTCA H 3aT€M HOMEIAIOTCS B COOTBETCTBYIOIIME KOHTEHHEpHI s
TPaHCIIOPTUPOBKM WM XpaHeHHsA. Tak Kak yCTaHOBKa IO 0OOTalEHHIO COCTOUT
U3 MHOTHX THICSY LEHTpUPYr, CcOOpaHHBIX B  Kackaabl, CO3IaIOTCS
MHOTOKHJIOMETPOBBIE KOJUIEKTOPHBIE TpyOONpPOBOAE! KAacKajoB C ThICSYaMH
CBApHBIX IIBOB, MPUYEM CX€Ma OCHOBHOW YacCTH HX COCIMHEHHH MHOI'OKPAaTHO
HNOBTOPSAETCS. OOGopynoBaHue, KOMIIOHEHTBI M CHCTEMBI TpyOOTIPOBOIOB
H3TOTOBIIAIOTCS C COOJIONCHUEM BBICOKMX TpeGOBAaHMHI K BaKyyM-IDIOTHOCTH H
gicTOTE 00pabOTKH.

CHcTeMbl oga4yi/cucTEMBI 0TBOAA ""'mpoaykTa' M '""'xBocTOB"

CneumansHO NpeAHAa3HA4YCHHBIC HIIH  ITOATOTOBJICHHBIC  TCXHOJIOTHYCCKHE
CHUCTEMBI, BKITIOYAKOIIIHE:

MUTAIOIMe aBTOKJABH! (MM CTaHLIMHM), Ucnonb3yeMele s nogauu UFg B
Kackansl neHTpr@yr npu naeaeHun no 100 kIla (15 yH1/KB. Mro¥iM) U npu
ckopoctH 1 kr/4 unmm 6onee;

JecyOnMMaTopsl (TN XOJIOHBIE JIOBYIIKH ), HCHIONb3YeMBIE [UIS BEIBEICHHUS
UFs u3 xackagoB mnpu papaeHun g0 3 klla (0,5 dyHT/KB.O1OIM).
Jlecybnumatopst criocoOHsI oxnaxkaathes 10 203°K (-70°C) u HarpeBatbes
10 343°K (70°C);

Cranuuu "nipoaykra” u "XBOCTOB", HCIIONb3yeMble 1718 nepementeHus UF¢ B
KOHTEHHEPHI.

JTa ycTaHOBKa, 000PYOBaHHE U TPYOOIIPOBOIBI MOJIHOCTHIO U3TOTABIIUBAIOTCS U3
croiikux k UFg MaTepmanoB WM 3alIMIIAIOTCS MOKPBITHEM M3  HHUX
(cm. [TIOACHUTEJIBHOE 3AMEUYAHUE x nanHOMY pasfieny) ¢ COONIoIeHUEM
BBICOKHMX TpeOOBaHHH K BaKyyM-IJIOTHOCTH U YHCTOTE 00pabOTKH.

MaumHHbIe CHCTeMbl KONJIEKTOPHBIX TPyOonpoBoaoB

CneuuanbHO npeiHa3HAYEHHBIE WIIH OATOTOBJIEHHBIE CHCTEMBI TPYOOIPOBOIOB U
koyiekTopoB [uist yaepkaHusa UFs BHyTpu neHTpU(YXKHBIX KackaloB. ITa CETh
TpyOOnIpoBoAOB  OOBIYHO mpencTaBiseTr coboil  cucteMy ¢ "TpoiHbIM"
KOJUIEKTOPOM, U KaXjas LEHTpU(yra coemdHeHa C KakIBIM W3 KOJIIEKTOPOB.
CnenoBaTenmpHO, CXEMa OCHOBHOM YaCcTH HX COCOUHEHUS MHOTOKPATHO
nosropsierca. OHa MOJIHOCTBIO M3roTaBiuBaeTcs U3 croikux k UF¢ marepunanos
(em.  TIOSACHHUTEJIBHOE 3AMEYAHUME «x HacTosiueMmy pasaeny) ¢
COOGIIIOZICHUEM BBICOKHX TpEOOBAHUH K BaKyYM-IUDIOTHOCTH U YHCTOTE OOpabOTKH.

Macc-cniekTpoMerpbl/ucTouHuKH HOHOB 1Jid UFg

CrneuuansHO MpeJHa3Ha4e€HHbIE MM IOATOTOBIEHHbIE MATHHUTHBIE MM
KBaJpPYTOJbHBIE MAaCC-CIEKTPOMETPHI, CIIOCOOHBIE MPOU3BOOMTH MPsIMO# OTOOP
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5.24.

5.3.

npo6 moxaBaeMoi Macchl, "mpoaykTa" Wid "XBOCTOB" u3 ra3oBbIx 110ToKOB UFs 1
o6Jafaronye MoJIHBIM HabOpOM CIeIYFOUINX XapaKTEPUCTHK: -

1. yIenbHas paspeliarmnas crnocoOHOCTh N0 Macce cBbiie 320,

2. COACPKAT HCTOYHHKH HOHOB, H3TOTOBJICHHBIC U3 HUXpOMa MJIM MOHETIA HIIH
3aIINIICHHBIC ITOKPBITUEM U3 HUX, HJIH HUKEJIHPOBAHHBIC,

3. COJIEpKAaT NOHU3ALHMOHHBIE UCTOUHUKU ¢ 60MOapAUPOBKOH JJIEKTPOHAMH;
4. COJIEPKAT KOJIEKTOPHYIO CUCTEMY, IPUTOAHYIO JUI1 H30TOIMHOIO aHAJIK3a.
IIpeoGpa3zoBaTenn 4acTOTHI

ITpeobpazoBaTeny 4acTOThI (TaK)Ke U3BECTHBIE KaK KOHBEPTOPHI MIIH HHBEPTOPHI),
CHCHMaNbHO NpeAHa3HAYCHHBIE WIM TIOATOTOBJIEHHBIE i TIMTAHUSA CTAaTOPOB
JBUTATENICH, OonpeesieHHbIX B moxamyHkre 5.1.2.d), wiM 4acTH, KOMIIOHEHTHI U
noAcOOpKM TakuX mpeoOpa3oBaTesieil 4acTOThl, 00JaZlafOHIMe TOJHBIM HaGopoM
CJIeIYIOIINX XapaKTePHCTHK:

1. MHoro¢azHbIi BeIXoA B auanaszoHe ot 600 no 2000 I'iy;

2 BBICOKasi CTaOMIIBHOCTH (cO cTabmnn3anuer yactotsl ny4qme 0,1%);
3. HU3KHE HEJMHENHHBIE UCKakeHus (MeHee 2%);

4 K03 PHLHEHT Nose3Horo neicTBus cBeiie §0%.

NOACHUTEJIbHOE 3AMEYAHUE

IlepeuncnenHoe Bollie 0OOPYIOBAHUE BCTYMAET B HEMOCPEACTBEHHBIM KOHTAKT ¢
TexHonoruyeckuM ra3zom UFs HIM  HENmocpenCTBEHHO YIpaBiseT paboToi
LEHTPUQYT U NPOXOXKIACHHEM T'a3a OT UEHTPUPYTH K UEHTpU(Yre U U3 Kackajia B
KacKaj.

Kopposuecroiitkue k UFg wMaTepwansl BKIHOYAOT HEPKABEIOMIYIO CTallb,
ATIOMMHUH, aTIOMHHHEBBIE CIUIABBI, HHUKENIb WIH CIUIaBBI, coiepxaiue 60% u
6oJiee HUKENS.

CrnenuajibLHo NMpeaHaZHAYYCHHbIC HJIH NoAroTOBJECHHBIC CﬁOpKH H
KOMIOOHCHTBI NJIf HCITOJIBb30BAHUSA NPH Fa30ZII/l(l)(l)y3l/IOHHOM odorameHuu

BBOJJHOE 3AMEYAHHE

IMpu razonnddy3MOHHOM METOAE pa3leieHHs HW30TOIOB YypaHa OCHOBHOM
TEXHOJIOTHIeCKOM cOopkoii ABNSIETCSA CHEIUATBHBIN MOPUCTHIN
razoauddy3HoHHEIA Gapbep, TEIUIOOOMEHHMK Ui OXJIAXKIeHMS rasa (KOTOpBIH
HarpeBaeTcs B IMpoliecce CKaTHA), YIJIOTHUTEIbHbIE KJIANaHbl U PeryJIHpyolue
KJIalaHbl, a Takke Tpyoonposoasl. Ilockonbky B ra3oauddy3uoHHON TEXHOIOTUN
ucnojs3yercs wmectudrTopucteiii ypan (UFg), Bce obopynoBanue, TpyOoIpoBoas!
¥ TIOBEPXHOCTH HU3MEPUTENBHBIX NPHOOPOB (KOTOpBIE BCTYNAalOT B KOHTAaKT C
ra3oM) JOJDKHBI M3TOTABIUBATECH M3 MATEPUANOB, COXPAHAIOIIUX CTAOMIBHOCTD
mpu koHTtakTe ¢ UFg. Tazomnddy3noHHas ycTaHOBKA COCTOMT M3 psia TaKUX
cOOpOK, TaK YTO MX KOJHYECTBO MOXKeT OBITh Ba)KHBIM II0KA3aTeIeM KOHEYHOIO
npeHa3HauYeHusl.
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5.3.1.

5.3.2.

5.3.3.

5.34.

5.3.5.

I'azonnddysuonHble 6apbephl

a) CrienManbHO NpedHAa3HAYEHHBIE WIM MOATOTOBIEHHBIE TOHKHE, TOPUCTHIE
¢busTpe! ¢ pazmepoM nop 100-1000-A (anrcrpem), Tonumuoi 5 MM (0,2 mroiima)
WIM MEHblIe, a g TpyOdaThix gopm auamerpoM 25 mm (1 mroiiM) i MeHbuIe,
H3TOTOBJICHHBIE M3  METaJUIMYECKUX, TIOJIMMEPHBIX WIM  KEpPaMMUYECKUX
MaTepuaioB, kopposuectoiikux k UFe, u

b)  cneuuasbHO  MOATOTOBJIEHHBIE  COCOWHEHUS  MIW  MOPOUMIKU  JUif
H3TOTOBJIEHUS TakuX OQMIBTpoB. Takue cOeNMHEHHS U TMOPOIIKH BKIHOYAIOT
HHUKEb WIH CIUIaBbl, cogepxalnue 60% unu 6oiee HUKEN, OKCUI ATFOMUHHS WA
croiikue k UFg mOMHOCTBIO (TOPHPOBaHHBIE YTJIEBONOPOAHBIE IOJIUMEPHI C
guctoTo 99,9% wumu Oonee, pasmepoM uyacThHll MeHee 10 MKM M BBICOKOH
OTHOPOAHOCTHIO YACTHIL IO KPYITHOCTH, KOTOPHIE CIELMaIbHO MOATOTOBJIEHBI 115
U3roTOBJIEHHS ra3oauddy3HOHHEIX OaphepoB.

Kameps! nnddysopos

CneuuanbHO  npelHa3sHa4eHHBIE MM HOATOTOBICHHBIE  T'€PMETHYHBIC
UUIMHApUYecKue cocynsl auamerpoM OGonee 300 mm (12 mroiiMoB) M AITHHOM
6osee 900 mm (35 A10MMOB), HIIM NIPSIMOYTOJIEHBIE COCYABI CPABHUMBIX Pa3MepOB,
HMEIOIIME OIWH BITYCKHOH M JBa BBITYCKHBIX MAaTpyOKa, MHAMETP KaXKIOro U3
KoTopbIX Oonee 50 MM (2 mroiima), Ul MOMEHIEHHS! B HUX Ta30audbdy3HOHHEIX
OappepoB, U3roToBIEHHBIE M3 CTOMKMX K UFg MarepuanoB WM 3alIMICHHbIE
MOKPBITHEM M3 HHX, U NpeJHa3HaYeHHBIE JUIS YCTAHOBKH B TOPU30HTAILHOM HITH
BEPTHUKAJIHLHOM MOJIOKECHUU.

Komnpeccops! u ra3oayBKH

CnenyanbHO NpeHa3HaYeHHBIE MM IMOJATOTOBJICHHBIE OCEBBIE, LEHTPOOEKHBIE
MM 00BbEMHBIE KOMIIPECCOPH, MITH Ta30YBKM C MMPOM3BOAMTENIFHOCTBIO Ha BCOCE
1 M*/Mun wm Gonee UFs M ¢ naBneHneM Ha BBIXOZE [0 HECKOJBKHX COTeH kKlla
(100 ¢ynt/xB. M10iiM), IpeTHA3HAYECHHBIE IS JONTOBPEMEHHOM SKCIUTyaTallud B
cpeae UFs ¢ anexkTpoaBHraTeneM COOTBETCTBYIONIEH MOIMHOCTH WM Ge3 Hero, a
TaK)Ke OT/AENIbHbIE COOPKH TaKMX KOMIIPECCOPOB M Fa30[yBOK. IJTH KOMIIPECCOPEI
W ra3oflyBKM MMEIOT Ilepenaj JaBiacHus oT 2:1 mo 6:1 U M3roTaBIHMBAIOTCA M3
ctoiikux Kk UFs MaTepuanoB WK HOKPBIBAIOTCS HMH.

YniaorHenus BpalllaloIuXCs BAJIOB

CrnenvanbHO TIpeHAa3HAYEHHBIE WIH MOATOTOBJIEHHbIE BAaKYYMHBIE YIUIOTHEHMS,
YCTaHOBJIEHHBIE HAa CTOPOHE NMOJAaYu U Ha CTOPOHE BHIXOJIA JUIsl YIIJIOTHEHHS Baja,
COEIHMHSIOMET0 POTOP KOMIIPECCOPA HITH Ta30MyBKH C NPUBOIHEIM JABMraTEIEM, C
TEM 4YTOOBI 00ECTEeYNTh HANCKHYI) TepMETH3alMI0, IPeJOTBPAINAIOILYI0
HATE€KaHUe BO3QyXa BO BHYTPEHHIOIO KaMepy KOMIpeccopa HIH TIa30dyBKH,
kotopass HamosmHeHa UFg. Takue ynnoTHeHHss OOBIYHO TNPOEKTHPYIOTCH HA
CKOPOCTh HaTekaHHs GydepHOro raza Menee 1000 cv’/MuH. (60 mroiim /Mum.).

Tennooomennuku aas oxaaxaenusn UF,

CneumanbHO MpeAHAa3HAYEHHblE HWIIM  MOATOTOBJIEHHBIE  TEMIOOOMEHHHUKH,
U3roTOBIEHHBIE M3 CTOMKMX K UFs MaTepuanoB WM TOKpbITHIE MMH (32
HCKJIIOYEHHEM HEPKABEIOIIEH CTaIM), MIIM MEIbIO, WK JIIO0BIM COYETAHHEM 3THX
METAJUIOB M PACCUMTAHHBIE HA CKOPOCTh M3MEHEHHS NABJICHHS, ONMpPEAESAIOMErO
yreuky, menee 10TIla (0,0015 dyHT/kB. mroiiM) B 4ac npu mnepenaie AaBIECHHS
100 Ila (15 byHT/KB. Ot0iM).
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5.4.

S5.4.1.

CnennajibHo mNpeqHa3Ha4YeHHble WJIH NMOATOTOBJIEHHBIE BCIOMOraTeJbHbIE
CHCTEMbI, O000OpYIOBAaHHE M KOMIIOHEHTHI [JSl WCHOJL3OBAHHA NPH
razoaMp¢py3noHHOM 060ramieHuH

BBOJJHOE 3AMEYAHUE

BceromoratenpHble  cHCTeMBl,  00OpyIOBaHHE W KOMIIOHEHTH  JUIS
ra3oau$y3HOHHBIX YCTAaHOBOK IO OOOTAIICHUIO MPEACTABIIOT COGOM CHCTEMEI
yCTaHOBKH, Heobxomumsle a1 nogauu UFg B rasomuddysuonnyio cOopky, mis
CBA3H OTIENBHBIX COOPOK MEXTy co00if H 00pa3oBaHUA KackaaoB (MM CTYIIECHEN)
C LIENbIO MOCTENIEHHOrO JOCTH)XEHHs 00Jiee BEICOKOTO 000OTallieHHs M M3BIICUEHHUS
"mponykta" u "xBocroB" UF¢ wu3 mud@ysmoHHBIX Kackanos. Bruny
BBICOKOMHEPLMOHHBIX ~ XapaKTEPHCTHK  JH(GY3HOHHBIX  KacKajoB Jr00oe
npepeiBaHUE HMX DPabOTHl, OCOOEHHO HX OCTaHOBKa, NPHUBOAAT K CEPbE3HBIM
nocineacTBusaM.  CnenoBaTenbHO, Ha ra3oAud@dy3HOHHOM YCTAaHOBKE Ba)KHOE
3HAYCHHE HMEIOT CTpPOroe W TNOCTOSHHOE TOJiepXaHHe BaKyymMa BO BcCeX
TEXHOJIOTHYECKHX CHCTEMax, aBTOMAaTHUYeCKas 3allldTa OT aBapuil M TOYHOE
aBTOMAaTUYECKOE pETyJIHPOBaHHE IIOTOKa rasa. Bce 310 mpHBOOMT K
HEOOXOIUMOCTH OCHAIIEHHsI YCTaHOBKHM OOJBIIMM KOJNMYECTBOM CIEIHATBHBIX
HU3MEPHUTENBHBIX, PETYTHPYIOUIUX U YIIPABISIOMUX CHCTEM.

O6pruH0 UF¢ ncnapsercs U3 IMIMHAPOB, MOMEUICHHBIX BHYTPH aBTOKJIABOB, H
nonaercs B razoofpasHoit ¢opMe K BXOOHBIM TOYKAM dYepe3 CHCTEMY
KOJUIEKTOPHBIX TpyOONpOBOJOB KacKaja. "Ilponyxt" u "xBoctel" UFs,
MIOCTYNAIOIIME W3 BBIXOJHBIX TOYEK B BHJE a3000pa3HBIX IOTOKOB, MPOXOIAT
yepe3 CHCTEMY KOJJIEKTOPHBIX TpYyOOIPOBOZOB Kackafa IHOO K XOJIOIHBIM
JOBYIIIKaM, JINOO K KOMIIPECCOPHBIM CTaHIMAM, Iae ra3zoo0pasueiid morok UFs
CKIKAeTCs W 3aTeM IIOMEHIaeTcsi B COOTBETCTBYIOIIME KOHTEHHeEpHl Ui
TPAHCIOPTUPOBKH MM XpaHeHHs. Ilockonbky razoaudy3moHHast ycTaHOBKa 110
oboramenuio uMeeT OonblIOe KOJMYECTBO Ta30du((y3HOHHBEIX COOpOK,
coOpaHHBIX B Kackajpl, CO3LAIOTCI MHOTOKHJIOMETPOBBIE KOJUIEKTOPHEIE
TpyOONpOBOABI KACKAOB C THICSYaMH CBApHBIX IIBOB, IPHYEM CXEMa OCHOBHOM
YaCTH MX COCIWHEHWH MHOTOKPAaTHO noBTopsiercs. OGopynoBaHue, KOMITOHEHTHI
U CHCTEMBI TPYOONMPOBOJOB H3TOTOBISIOTCA C COONIONEHUEM BBICOKHX
TpeOoBaHMH K BaKyyM-ILIOTHOCTH U YUCTOTe 00pabOTKH.

Cucrtembl nogaun/cucreMsl 0TBoOAA "'mpoaykTa’ U "xBocToB"

CneunanbHO TNpeqHa3HAUYEeHHble MM  TOATOTOBIEHHBIE  TEXHOJNOTHYECKUE
CHCTeMBI, criocoOHbIle padoTtaTs nipu aasnenuu 300 Ila (45 byur/xB. noWM) wiu
MeHee, BKITIoYas:

MUTAIONUINE aBTOKJIABHI (MM CUCTEMBI), Ucnionb3yeMsble ais mopauu UFg B
razoauddy3HoHHBIE KaCKagbl;

JAeCyOIMMATOPH! (MM XOJOAHBIE JIOBYIIIKH), HCIIOIb3YEMBIC IJIs BBIBEICHHS
UF§ u3 razoangdy3uoHHBIX KaCKaJI0B;

craniu  oxmkenus, rae UFg B raszooOpazHoil ¢opMe u3 Kackaja
CKHMAETCS U OXJIAXKIAETCA A0 KUAKOTO COCTOAHHUS;

CcTaHUMKM "mpoaykTa" WM "XBOCTOB", HCIIOJIb3yEMBIEC UId IEpEMENMICHH
UF¢ B KOHTEHHEPEL.

14



5.4.2.

5.4.3.

5.4.4.

5.4.5.

CucreMbl KOJLJIEKTOPHBIX TPYOORPOBOAOB

CrieriiaibHO TpeTHa3HaueHHbIE WIK MOArOTOBJIEHHBIE CUCTEMBI TPYOOIIPOBOJOB U
cHCTEMBI KomtekTopoB anst  yraepxkanust UFg BHyrpu razoanddy3HoOHHBIX
KackajgoB. OTa CETh TPyOONpPOBOAOB OOBIYHO HpPENCTaBIsiET COOOH CHUCTEMY C
"MBOHMHBEIM" KOJUIGKTOPOM, T[€ Kaxknas S4elKa COeOUHEHa C KaXIblM U3
KOJUIEKTOPOB.

BaRyyMHue CHCTEMBI

a)  CreunaqpHO  TpeJHA3HAYCHHbIE MM  TOArOTOBJIIEHHBEIE  KPYHHBIE
BaKyyMHbIC MarucTpald, BaKyyMHbIE KOJUIEKTOPhI W BaKyyMHBI€ HacOCHI
IPOU3BOAUTEIEHOCTBIO 5 M /muH. (175 (1)yT3 /MHUH.) 1 Ootee.

b)  BakyymHBIE Hacochl, CHENWaNbHO TNpeOHAa3HAaueHHbIE AN PpaboTel B
conepxamieii UFg atMocdepe U M3rOTOBICHHBIE W3 QIIOMUHUS, HUKEIS HWIH
CIUTaBOB, coaepxaiux O6osnee 60% HuKens WIH NOKPHITBIE UMH. OTH HAacOCH
MOT'YT OBITH WJIH POTaLMOHHBIMH, HJIH [TOPIIHEBBIMHU, MOTYT HMETh BBHITECHAIOLIUE
U QTOPUCTOYTJIEPOIHBIE VIUIOTHEHUS, a TakK€ B HHUX MOT'YT TPHUCYTCTBOBAaTh
CHelHalbHBIE paboune KUIKOCTU.

CnennaibHble CTONOPHBIC H PETYJAHPYOIUME KIANMAHDbI

CneunanbHO  NpefHAa3HA4Y€HHBIE WM  NOATOTOBIEHHBIE  PYYHBIE  HIH
aBTOMAaTHYECKHE CTOIOPHBIE H PETYIHpYIOLIHE KJanaHbl CHUIbGOHHOTO THIIA,
usrorosieHHele U3 cToikux kK UFs matepnanos, muamerpoM ot 40 no 1500 mm
(1,5 no 59 moiMoOB) A YCTAHOBKM B OCHOBHBIX M BCIIOMOTATENBHBIX CHCTEMax
ra3zou¢@y3MOHHBIX YCTAaHOBOK IO 0DOTAIIEHHUIO.

Macc-ciekTpoMeTpbl/ucTOYHUKH HOHOB Aas1 UFg

CrneunanpHO  MpenHAa3HAYeHHBIE WIM [OATOTOBJIEHHBIE MArHHTHBIE  WIH
KBaJIpYIOJbHBIE MAacC-CIIEKTPOMETPHI, CIOCOOHBIE MPOU3BOAUTH NMPSAMOH OTOOp
npo6 nomaBaeMoit Macchl, "poAykTa" WiH "XBOCTOB" K3 ra3oBblx moTokoB UFg 1
oOnajaroniye NojaHbBIM HaGOpOM CIIEAYIONIMX XapaKTEPHCTHK:

1. yZenbHas paspeliaronias cnocoOHOCTh o Macce cBhie 320;

2. coaepXaT UCTOYHUKH MOHOB, U3rOTOBJICHHBIC M3 HUXPOMa HJIM MOHEJA HIIH
3aIAIIEHHBIE MTOKPHITUEM U3 HUX, HJIW HUKCIIHPOBAHHEIC,

COIEpKaT MOHU3ALMOHHBIE HCTOUHHKH ¢ 60MOapIupOBKOIt 31eKTpOHAMH;

4. coJiepKaT KOJUIEKTOPHYIO CHCTEMY, IPUTOAHYIO AJIs H30TOIMHOTO aHAIHU3a.
MNOACHUTEJIBHOE 3AMEYAHUE

IlepeuncnenHoe Bbllle 00OPYAOBaHUE BCTYNAET B HEMOCPEACTBEHHEIN KOHTAKT C
TexHoNorndeckum rasoM UFg, nubo HemocpeAacTBEHHO peryiupyeT IOTOK B
Impenenax Kackaja. Bce IOBepXHOCTH, KOTOpbIE BCTYNAKOT B KOHTAaKT C
TEXHOJIOTHYECKUM Ta30M, LEJIMKOM H3roTaBIMBaKOTCs H3 cToikux K UFg
MAaTE€pHaNOB HIIM IOKPBIBAIOTCI MMHM. [U1d uenei pas3nenioB, OTHOCSAIIMUXCS K
razoguddy3sHoHHBIM YCTpPOHCTBaM, MaTepHaibl, Kopposuectoiikne k UFg,
BKJIIOYAIOT HEP)KABEIOILYIO CTajlb, AIOMHHUM, AIFIOMUHHEBBIE CIUIABBI, OKCHJ,
QTIOMHHHS, HUKENb UM CIUIABBL, cofepxaiiue 60% wimm OoJiee HUKeNS, a TAKXKeE
croiikie k UFg monHocTei0 GTOpUPOBaHHBIE YTIEBOAOPOIHEIE MOJUMEDEI.
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5.5.

5.5.1.

5.5.2.

CnennaanrHo npeaHasHaiIcHHbIE HIIA mOoArOoTOBJICHHLIE CHCTEMBI,
oﬁopynosaﬂne H KOMIIOHEHTHI A HCNOJbL30BAaHHSI Ha YCTaHOBKax
aJ3PpOAMHAMHYECKOI'O oboraieHus.

BBOJIHOE 3AMEUYAHUE

B npoueccax aspoamHamuueckoro oGoramieHust cMech razoobpasHoro UFg u
JIETKOTo rasa (BOOOPOJ MM Telui) CKUMaeTcsl M 3aTeM MpOIYCKaeTcs depes
pasaeiAIONIME DJIEMEHTHI, B KOTOPBIX MH30TOITHOE pa3JielieHHe 3aBepliacTcs
MOCPEJCTBOM  IOJIYYEHHs OONBIIMX IEHTPOOEXKHBIX CHJI 1O TeOMETPUH
KpUBOJIMHEHHOH CTEHKH. VYcmemHo pa3paboTaHbl JBa Ipolecca 3TOro THIIA:
MPOLIECC COIUIOBOIO pa3fielieHUs W Npouecc BUXpeBoM TpyOku. [dna obomx
MPOLECCOB  OCHOBHBIMM  KOMIIOHEHT@MH Kackala pa3liefieHHs SBIAIOTCA
UWIMHAPHYECKHE  KOpIlyca, B  KOTOPBIX  pa3sMEHIeHBl  ClelHaIbHBIE
pasAeIMTENbHBIE JJIEMEHTH (COIJIa MM  BHXpPEBBIE TPYOKM), Ta30BEIE
KOMIIPECCOPBI M TEIUIOOOMEHHUKHM Ui yOaJeHHs oOpa3yIloUIerocs MpH CHKATHH
Ttemia.  JUId adpoIAMHAaMHYECKUX YCTaHOBOK Tpebyercs Uenblid psj  TaKHX
KacKaJoB, TaK 4YTO HMX KOJIHMYECTBO MOXET CIYXUTh BaXXKHBIM YyKa3arejaeM
KOHEYHOI0 HCMonb30BaHusA.  IIOCKOJIBKY B adpOIMHaMHU4EeCKOM IIpoIlecce
ucnonezyercss UFg, NOBEPXHOCTH Bcero o0OpyIOBaHMs, TpyOONpPOBOIOB H
U3MEPHUTENBHEIX MPUOOPOB (KOTOpHIE BCTYNAKOT B KOHTAKT C I'a30M) IOJIKHEI
W3rOTAaBIMBATBCA U3 MATEpPHANIOB, COXPAHAIOMIMX YCTOMYHUBOCTH MPU KOHTAKTE
C UF6.

INOACHUTEJIbBHOE 3AMEYAHUE

IlepeuncnenHsle B HACTOANIEM  pasfiele  JJIEMEHThl  BCTYNAWT B
HEMIOCPEACTBEHHBI KOHTAKT C  TexHojormueckuMm Tazom UFg  au6o
HETNIOCPEACTBEHHO PETYIHPYIOT IOTOK B Ipefenax Kackajga. Bce MOBEpXHOCTH,
KOTOpBIE BCTYNMAalOT B KOHTAKT ¢ TEXHOJOTUYECKUM Ta3oM, LEIHKOM
U3TOoTaBIMBaroTCa U3 CTOMKUX K UF¢ MarepuaioB, UM 3alMUICHB] MOKPBITHEM H3
TaKUX MaTepHasosB. Jiisi umeneil pasgena, OTHOCALIETOCS K 3JIEMEHTaM
a’poauHamMmuyeckoro oOorameHus, kopposuectoiikue k UFg wmarepuainsi,
BKIIIOYAIOT MeNb, HEPXKABEIOIIYIO CTajlbh, ATIOMHHUI, AIIOMUHHUEBHIE CILUIABBI,
HHKEJIb WK CIUIaBBl, cofiepxame 60% wumu Gonee HUKENSA, a TAKXKE CTOHKHE K
UF§ nonHocTs10 GTOPHPOBAHHBIE YTIEBOAOPOAHBIE TTOJIUMEDBHIL.

PaznenuTelibHBIE COMLIA

CrennansHO NpeaHa3HadeHHbE WM MIOATOTOBJIEHHBIE pa3leNHTeNbHbIE COIUIa U
ux cOopku. PazpenurenbHBIE COMla COCTOSAT U3 IIEIEBUIHBIX H3O0THYTHIX KaHAJIOB
¢ pamumycom m3ruba mesee 1 mm (o6erano ot 0,1 no 0,05 mm), Koppo3uecToikux K
UFs, ¥ UMCIOMKMX BHYTPEHHIOW pEeXYMYI0O KpPOMKY, KOTOpas pa3fesnser
MIPOTEKAIONINIA Yepe3 COIUIO I'a3 Ha ABe (paKIHH.

Buxpesnie TpyOoKkH

CrnenmanbHO TIpeHA3HAYEHHBIE WM IOATOTOBJICHHBIE BHUXpEBBIE TPYOKH M HX
cOopku. BuxpeBble TPyOKM HMEIOT LHIMHIPHYECKYIO WM KOHYCOOOpPa3HYIO
dbopMy, M3rOTOBIEHH U3 KopposuecToikux K UF¢ MaTepuanoB MM 3alIMIIEHBI
MOKPHITHEM M3 TaKMX MaTepHaloB M uMerwT avameTrp oT 0,5 cm 1o 4 cM mpu
OTHOIICHHH IHHBI K Auamerpy 20:1 Wi MeHee, a Takke OIHO MIM Gojee
TaHTE€HIHAILHOE BXOAHOE OTBepCcTHE. TpyOKH MOTYT OBITH OCHAILEHB! OTBOJAMH
COILIOBOr'O THIIa HAa OJJHOM MM Ha 00OMX KOHIAX.
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5.5.3.

5.5.4.

5.5.5.

5.5.6.

5.5.7.

I[NOACHUTEJIBHOE 3AMEYAHHE

INMuTatenpHBIH ra3 IMOCTYNAeT B BHXPEBYK TPYOKY IIO KacaTEJBHOH C OJIHOro
KOHIIa WM 4Yepe3 3aKpy4UBAIOIIME JIONATKU WM uepe3 MHOIOYUCIECHHbBIE
TaHTe€HIIMAIbHbIE BXOTHBIC OTBEPCTUA BIOIb TPYOKH.

Komnpeccopsbl 4 ra3oiyBKH

CrennansHo NpeAHa3HadeHHbIE MM TOATOTOBJIEHHBIE OCEBblE, LEHTPH]YXKHBIE
WIH  00beMHBIE  KOMIPECCOPHI HMIM  Ta30AyBKH, M3TOTOBJICHHBIE U3
xopposuectoitkux k UFg MaTepuanoB, WIM 3allUIIEHHBIE MOKPLITHEM H3 TaKUX
MaTepHaJIOB, TPOU3BOIUTE/ILHOCTBIO HAa BXOZAE 2 M>/MHEH. niM Gonee cMecH UFgsu
HeCYIIero rasa (BOJAOPOI HJTH Telui).

MNOACHUTEJIBHOE 3AMEYAHUE

Takue koMmmpeccopbl ¥ Tra30nyBKH OOBIYHO MMEIOT Iepemnaj AaBieHus ot 1,2:1
1o 6:1.

YniaorneHus Bpalaouiuxcsd Baja1oB

CreanbHO — NpeJHa3Had€HHblE MM [OATOTOBJICHHBIE  YIUJIOTHEHHS
BpALAIOIMXCS BAJIOB, YCTAHOBIIEHHBIE HA CTOPOHE MOJa4d K Ha CTOPOHE BBIXOJa
IUI YIUIOTHEHHUSA Bajla, COENMHSIONIETO POTOP KOMIIPECCOpa HIIM POTOp Ta30XyBKH
C TMPHUBOAHBIM IBHIaTeNieM, C TEM YTOOBI 00ECHeYHTh HAACKHYIO repMETH3AIMIO,
MPEIOTBPAAIOLIYIO BEIXOJ TEXHONOTHUYECKOTO T'a3a WM HaTeKaHWe BO3AYXa WiH
YIUIOTHSIOIIETO Ta3a BO BHYTPEHHIOK KaMepy KOMIpeccopa WJIH Tra30myBKH,
KoTopas 3anonHeHa cMecsio UFg 1 Hecymiero rasa.

Ten1000MeHHUKH AJIs OXJIAKIEeHHs ra3a

CnenuansHO TIIpeHAa3HAauCHHBIE WM  [OATOTOBJICHHBIE  TEII0OOMEHHHKH,
U3roTOBJICHHBIE M3 KopposuecToiikux K UFs MarepuanoB WM 3alliMILEHHBIE
IOKPBITHEM U3 TAKHX MaTepHaJIOB.

KO)KyXlrl pa3sacagoIlIuX 3J1CMEHTOB

CrnenvanbHO INpefHa3HaueHHBIE WM TOJTOTOBJICHHBIC KOXKYXHM Pa3AessIOIINX
JJIEMEHTOB, H3TOTOBIEHHBIE M3 KopposuecToitkux k UFg wmatepuano wiu
3alUINEHHBIX MOKPBITUEM H3 TaKHX MaTepHalioB, I MOMEIICHHS B HUX
BHXPEBBIX TPYOOK MJTH pa3feTUTEIbHBIX COIIEIL.

NOACHUTEJIBHOE 3AMEYAHUE

OTH KOXYXH MOTYT NPEJICTABIATH COOOM IMIMHIPUYECKHE KAaMEPHl JUaAMETPOM
6onee 300 MM 1 uTHHOI Gostee 900 MM HITH TIPAMOYTOJILHEIE KAMEPHI CPAaBHUMBIX
pPa3sMEpPOB H MOT'YT OBITh NPEAHA3HAUEHHBI /ISl YCTAHOBKH B TOPH30HTAIBHOM HJIH
BEPTUKAIEHOM ITOJIOXKEHHH.

CucremMsl noaayu/cucTemMb! 0TBOAA ""mpoayKTa' u "XBOCTOB"

CrnenyansHo IpeJHa3HauYeHHBIE WIH MOATOTOBIEHHEIE TEXHOIOTHYECKHE CUCTEMBI
WM obopynoBaHHe 1 OOOTAaTHTENBHBIX YCTaHOBOK, H3rOTOBJICHHBIE U3
kopposuecToikux k UF¢ MaTepHanoB WM 3alIHIICHHBIX TOKPBHITHEM H3 TaKHX
MaTepHalioB, BKIIOYAKOIIHE:
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5.5.8.

5.5.9.

5.5.10.

5.5.11.

a)  MHUTAIOIIHE ABTOKJIABbI, II€YH WIH CHCTEMBI, MCIOJIb3YEMBIE IS TOAAUH
UFs ni1 npouecca o6oralnieHus;

b) AeCyOIMMaTOPEI (MM XONOAHBIE JIOBYILIKH ), HCTIOAb3YEMBIE I BRIBEACHHS
Harpetoro UFs ©3 nponecca oOOramieHdss Jis —MOCHELYIOIIETO
nepeMEIleHuUs;

C) CTaHIMH OTBEPXKICHHS MIIM OXKWKEHU, HCIIONIb3yeMbie 171 BeiBeneHus UFg
U3 Tpolecca oborameHus nyreMm coxatus U nepesona UFs B xuaxyo wiu

TBEpAYIO Gopmy;

d)  crammum "mpoxmykTa" HIM "XBOCTOB", HCIOJb3yeMble i NEPEMELICHHS
UF¢ B KOHTEHHEDEI.

CucreMbl KONNIEKTOPHBIX TPYOGONPOBOAOB

CneuyanbHO NpeqHa3HAaYeHHBIE WM MOATOTOBJICHHBIE CHCTEMBI KOJIEKTOPHBIX
TpyOONpPOBOJIOB, M3TOTOBJICHHBIE U3 KopposuecToikux k UFs martepuanos wiu
3alMIIECHHBIC MTOKPBITUEM M3 TaKMX MarepuaioB, mis yaepxkanus UFg BHyTpH
a’poIMHAMHUYECKHUX KacKaloB. 3Ta ceTh TPyOOIpOBOAOB OOBIYHO MpPEACTABIISACT
coboil cucreMy ¢ "OBOMHBIM" KOJUIEKTOPOM, TJ€ KaKIbli KacKax MM TpyIna
KacKaJloB COCIMHEHBI C KaXAbIM U3 KOJUIEKTOPOB.

BaRyyMHme CHCTEMBI H HACOCHI

a) CrneuuaJpHO TmTpenHAa3sHA4YEeHHblE WM MOATOTOBJIEHHBIE BaKYYMHEBIE
CHCTEMBI, TIPOU3BOUTENBHOCTEIO HA BXOAE 5 MO/MHH. Wi 6ojlee, cOCTOSIIHME H3
BaKyyMHBIX MarucTpajel, BaKyyMHBIX KOJUIEKTOPOB W BaKyyMHBIX HAacOCOB, H
npefHa3HaYeHHbIe 1 paboThl B comepxkamux UFg ra3oBeix cpemax.

b) BaKYYMHLIC HaCoChI, CICIIHAIBHO NPCAHA3HAYCHHBIC WIH NMMOATOTOBJICHHBIC
JUIA pa6OTBI B COJ€pKaIUX UF6 Ta30BBIX CpE€aax MW H3rOTOBJIICHHBIC H3
KOppOSHeCTOﬁKHX K UF6 MATEPHAJIOB HJIM 3alIUIICHHBIX HOKPBITHEM H3 TAKHX
MaTCpHrajIoB. B »THX Hacocax MOI'yT HCHOJIb30BaThCA (I)TOpI/ICTO-yr‘J'IepOI[HLIe
YIUIOTHCHHUA U CIICLIHAJIBHBIE pa60qne KHUIOKOCTH.

CneuunanbHble CTONOPHBIE H PeryJHpYOIMe KJIaNaHbl

CrnenpanpHple  NpeIHa3HAYEHHBIE WIM  MOATOTOBJIEHHBIE  py4YHBIE WM
aBTOMAaTHYECKHE CTOIOPHBIE M PETYIHPYIOIIMe KilamaHbl CHIb(QOHHOrO THIIA,
U3roTOBJICHHBIE M3 KopposuecToiikux k UFs MaTepuanoB wuam 3allUILEHHBIE
IIOKPHITHEM M3 TaKUX MaTepHaNoB, nuameTpoM oT 40 go 1500 MM ans MoHTaXka B
OCHOBHBIX M BCIIOMOTATENBHBIX CHCTEMAaX YCTaHOBOK a3pOJMHAMHYECKOTO
oboraieHus.

Macc-cnekTpoMeTpbl/UcTOMHUKM HOHOB 15 UFg

CrenuanpHO TNpegHAa3HAYEHHBIE WIM  MOATOTOBICHHBIE MArHUTHBIE  WIIM
KBaJIpyTIOJIBHBIE MacC-CIIEKTPOMETPE], CIOCOOHBIE NMPOU3BOAUTH NPAMON 0TOOP
1po0 nomaBaeMod Macchl, "IPOAyKTa" WK "XBOCTOB" U3 ra3oBeix notokoB UFs n
ofnagaronye MOMHBIM HA0OPOM CHENYIOIMX XapaKTEPUCTHK:

1. yIelibHas pa3pelaronias crnocobHocTs o Macce cpoiile 320;
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5.5.12.

S.6.

2. COJEpKAT HCTOUHHMKY HOHOB, H3IOTOBJICHHBIE M3 HUXPOMa HJIM MOHCJIA UIIH
3aIMUINCHHBIC NOKPBITHEM M3 HHUX, HJTW HUKCIIMPOBAaHHBIC,

3. COJIEPKAT UOHU3ALMOHHBIC HCTOUHUKH ¢ OOMOapAMPOBKOH 3/IEKTPOHAMY;
4. coniepXkaT KOJJIEKTOPHYIO CUCTEMY, TIPUTOAHYIO [T H30TOITHOIO aHa/IM3a.
Cucremsbi otaesennss UFg oT Hecymero rasza

CrnenuanbHo NpeIHa3HaueHHbIE HIIH TOATOTOBJICHHbBIE TEXHOJIOTHUECKHE CHCTEMBI
s otnenenus UFg oT Hecylero rasza (Bojoposa Uiy Trefus).

MNOACHUTEJIIBHOE 3AMEYAHHE

OTH CHUCTEMBI Hpe€aHasHauCHbI AJ11 COKpaIdCcHUs COACPKaHU UF6 B HCCYILEM ra3e
JI0 OJTHOM 4aCTH Ha MWIJIMOH WJIH MEHee U MOTI'YT BKJIIFOYATh TAKOC 06opyz[0BaHHe,
Kak:

a)  KpHOTrCHHBIE TENMJIOOOMEHHUKH M KpHOCENapaTopsl, CIIOCOOHBIE CO3JaBaTh
Temnepatypsi -120°C uim MeHee, WiK

b)  Osoku KPHOTE€HHOTO OXJIAXKICHUSI, cnocoOHbIe CO3/1aBaTh
teMreparypsl -120°C wiu MeHee, WK

C) 6JIOKM pa3feUTENLHBIX COMeN WIH BUXPEBHIX TpyOok g otaeneHus UFg
OT HECYILETO Ia3a, UiH

d)  xomnomusie noyuikd UFg, crocoOHble co3naBath Temmeparypbi -20°C win
MEHee.

Crenuajanbno npeaHa3sHAYEHHbIe HJIH NOArOTOBJIEHHLIE  CHCTEMBI,
o0opynoBanne M KOMIOHEHTHl /Jif HCHOJb30BAHHA Ha YCTAHOBKAaXx
XHMHYECKOro 00MeHa HJIH HOHOOOMEHHOTr 0 00oraunieHus

BBO/JHOE 3AMEYAHHE

HesnauntenbHoe pas3nidue M30TONOB ypaHa 10 Macce IPHUBOAUT K HEOOJIBIINUM
U3MEHEHUSM B  PpPaBHOBECHMM XUMHYECKHX  peakuuii, KOTOphle MOTYT
HCIIOIB30BaTbCA B KauyeCTBE OCHOBBI JUIS pa3felieHHss H30TOMOB. Y CIIELIHO
paspaboTaHo ABa Ipoliecca: IKUAKOCTHO-XHIKOCTHBI XHMHUUCCKHH OOMEH wu
TBEPJIO->)KUIKOCTHBIN HOHHBIM 0OMEH.

B mnpomecce XHAKOCTHO-KHAKOCTHOTO XHMHYECKOr0o OOMEHa B MPOTHBOTOKE
IPOMCXOOUT B3aMMOJECHCTBUE HECMEIIMBAIOMIMXCH XUAKHX (a3 (BOAHBIX HIIH
OpPraHMYecKUX), 4TO MNPHBOOUT K 3(deKTy KackamgupoBaHWs ThICAY CTauii
pasneneHua. Bognas ¢asza cocToMT M3 XJIOpHIa ypaHa B pacTBOpPE COJISHOM
KUCJIOTBI; OpraHW4YecKas ¢a3a COCTOMT M3 JKCTpareHTa, COJAECPHKAIIETr0 XJIOPHI
ypaHa B OpraHHYeCcKOM pacTBOpPHTEIE. KoHTakTHBIMM  ¢uibTpamMu B
pasfenuTeNbHOM KacKaje MOTYT SBJIATHCS JKHIKOCTHO-XXHUIKOCTHBIE OOMEHHBIE
KOJIOHHBEI (TaKHE, KaK HMIIYJIbCHBIE KOJIOHHBI C CETYAaTBIMH TapeiKaMH) WM
XKHMIKOCTHBIE ILIEHTPUQYKHbIE KOHTakTHBIE GWiIbTpel.  Ha o0oux KoHIax
pasneauTeNnbHOrO Kackala B Lelsix obecrieueHUs pediIiokca Ha KaXIoM KOHIlE
HeoOXOAMMBI XHMMHUYECKME IIPEBpAIllcHHs (OKHCIEHHE M BOCCTAHOBIICHHE).
I'maBHas 3aa4a KOHCTPYKIMH COCTOHUT B TOM, YTOOBI HE IOIYCTHTH 3arpsA3HEHHS
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5.6.1.

5.6.2.

5.6.3.

TEXHOJIOTMYECKHUX IMOTOKOB HEKOTOPBIMH HOHaMH METaLUIOB. B cBA3M ¢ 3THM
HCIIONB3YIOTCA IUIACTUKOBBIE, IMOKPHITHIE IUIACTMKOM (BKJIIOYas TPUMEHEHHE
GTOPUPOBAHHBIX  YITICBOAOPOAHBIX TMOJHMEPOB) H/MJIM IIOKPHITHIE CTEKIOM
KOJIOHHEI ¥ TPYGONPOBOIEL.

B TBepmo-KUAKOCTHOM HMOHOOOMEHHOM TIpoliecce OOOTAIEHHE TOCTHIaeTcs
IIOCPENCTBOM  a1icopOuuu/necopbunuy ypaHa Ha CIENHaJbHOW, OYEHb OBICTPO
JeWCTBYIOMEH HOHOOOMEHHOI cMoIe WK afcopOenTe. PacTBop ypaHa B CONAHOM
KHCIOTE ¥ APYTHUE XUMHUYECKUE PEareHTH NPONYCKAIOTCS Yepe3 NWIHHAPUIeCKIe
oboraTuTe/bHbIE KOJIOHHBI, COJEPKAIINE YIUIOTHEHHbIE ClIoM ancopOenra. s
HNOJJEepXKaHHs HEIMPEPBIBHOCTH Mpoliecca HeoOxoauMa cuctema peduilokca B
eNIX BBICBOOOXKICHUS ypaHa U3 ajcopOeHTa oOpaTHO B KHAKHIl IOTOK, C TEM
4TOOBI MOXHO ObIIO coOpaTh "HpoaykT" M "XBOCTHI". DTO HOCTHUTAeTCs MyTEM
UCTIONIB30BaHUS TOIXOAAIIUX XUMUYIECKUX pEareHToB
BOCCTAHOBJICHUS/OKUCICHUSA,  KOTOpblE  TOJHOCTHIO  PETCHEPUPYIOTCS B
PasneNbHBIX BHEIIHMUX MET/ISAX M KOTOPble MOTYT YaCTHYHO PETCHEPHPOBATHCS B
CaMHX H3O0TOIIHBIX pa3le/MTENbHBIX KOJNOHHaX. IIpucyrcrBue B mpouecce
ropsi9Mx KOHLEHTPUPOBAHHBIX PAaCTBOPOB COJITHOH KHUCIOTHI TpeOyeT, YTOOBI
o0opynoBanue OBJI0O HM3TOTOBIEHO W3  CHOCHHANBHBIX  KOPPO3HECTONUKHX
MaTEpHaNOB MM 3aLIMIIEHO MOKPHITHEM W3 TaKHX MaTEPHAJIOB.

ZKuaKocTHO-)KHAKOCTHbIEe 00MEeHHBIe KOJIOHHbI (XMMUYECKHIi 00MeH)

ITpoTHBOTOYHBIE KHIKOCTHO-)KHIKOCTHbIE OOMEHHBIE KOJIOHHBI, HMEIOIINe
MEXaHUYECKUH CHIIOBOM BBOA (T.e. HWMIYJBbCHBIE KOJOHHBI C CETYATHIMH
TapeJIKaMH, KOJIOHHBI C TapelIKaMU, COBEPILAIONIMMH BO3BPAaTHO MOCTYTATEIbHEIE
JBIDKECHHS, U KOJIOHHBI C BHYTPEHHUMH TYPOMHHBIMH CMECHTENSIMHU ), CIICLIUAIBHO
IpelHa3HAaYCHHbIE WM  MOATOTOBJECHHBIE Jis  o0OramieHHs ypaHa
HCIOJb30BAaHMUEM IIpoliecca XHMHUYECKOro OOMeHa. Jns  KOppo3HOHHOM
YCTOHYHMBOCTH K KOHLEHTPHPOBAHHBIM pacTBOpPaM COJITHOM KHCIIOTBI 3TH
KOJOHHbl M MX BHYTPEHHHE KOMIIOHEHTH H3TOTOBICHBI M3 TMOJXOMSIINX
TUIACTUKOBBIX MaTepHanoB (TakuX, Kak (TOPHUPOBAHHBIE YIJIEBOJOPOAHBIE
HOJIUMEPBI) MIIM CTEKJa WM 3allMINeHbl NOKPBITHEM M3 TaKHX MaTepHajioB.
Kononuer copoektupoBanbl Ha KopoTkoe (30 cekyHn WIM MeEHee) BpeMs
IIPOXOXKICHUS B KacKaJe.

HenTpudyxHbie AKHIKOCTHO-KHAKOCTHbIE KOHTAKTHbIE (GpHIALTPLI
(xumMuuyeckui o06MeH)

LenTpudyxHble KUIKOCTHO-KHUIKOCTHBIE KOHTAKTHbIE GUIBTPHI, CHEUUANBHO
IOpelHa3HaYeHHBIE WIH [OATOTOBJCHHBIE Jis  o0OramieHWs ypaHa
UCTIONTE30BAaHUEM TIpollecca XUMHYeckoro oOMeHa. B TakHX KOHTaKTHBIX
GMIbTPax MCIONB3YETCS BPAICHHE U MOJYYEHHUS OPraHHYECKHX M IKHIKHX
IIOTOKOB, a 3aTeM LIeHTpoOexXHas cuia uid pazneneHus ¢as. s Koppo3HOHHOH
CTOMKOCTH K KOHLEHTPHPOBAaHHBIM DPacTBOPaM COJSHON KHMCIOTHI KOHTaKTHBIE
GWIBTPH M3TOTaBIMBAIOTCA M3 COOTBETCTBYIOINMX IJTACTUKOBBIX MAaTEpHUAIOB
(Takux, Kak (GTOPUPOBAHHBIE YIJIEBOJOPOIHBIC IOJHUMEPHI) WIH TOKPBIBAIOTCA
UMH WK crekiioM. lleHTpudykHple KOHTaKTHBIE (PUIBTPHI CIIPOEKTHPOBAHbl Ha
KopoTkoe (30 cekyHa Wi MeHee) BpeMs IIPOXOXKACHHUS B KacKaJe.

Cucrembl 1 000pyaAoBaHHe 1/ BOCCTAHOBJIEHHA YpaHa (XUMHYeCKHi 00MeH)

a) CHCIII/IaJ'IbHO NpCAHA3HAYCHHBIC HIn IHOATOTOBJICHHDBIC STIYCUKH
SJICKTPOXUMHYECKOTO BOCCTAHOBJIEHHUSI IJId BOCCTAHOBJICHHMSA YpaHa U3 OJHOro
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5.6.4.

BJIEHTHOTO COCTOSHHSA B Ipyroe s oOOTalllcHUS ypaHa C HCIOJb30BAHHEM
npouecca XMMHUECKOro oOMeHa. Martepuais! sueeK, HaXOAAIIUECs B KOHTAKTE C
TEXHOJOTHYECKUMH  pAacTBOPaMH, JOKHBI  OBITH  KOPPO3HECTOMKHMH K
KOHUEHTPHUPOBAHHBIM PacTBOPAM COJISHOH KHMCJIOTBI.

HNOACHUTEJIBHOE 3AMEYAHUE

Karomuslit OTCEK SYEHKH MOJDKEH OBITh CIPOEKTHPOBAaH TakMM 00pa3oM, 4TOObI
MIPEAOTBPATHUTL TIOBTOPHOE OKUCIECHHE ypaHa 10 0oJiee BBICOKOTO BaJIEHTHOI'O
coctosHusa. Jlis yaepkaHHUs ypaHa B KaTOJHOM OTCEKE S4YE€HKa MOKET MMEThb
HENPOHHIIAEMYIO aradparMeHHYI0 MeMOpaHy, H3TOTOBJIEHHYIO H3 CHELHMAIBHOTO
KaTHOHHO-OOMeHHOro Mmartepuaina.  Karog cocToMT M3 COOTBETCTBYIOLIEIO
TBEPIOT0 MPOBOIHUKA, TAKOTO, KaK rpadur.

b) CneumanbHO NIpCOIHA3SHAYCHHBIC MJIIM TOATOTOBJIEHHBIE CHCTEMblI IJIA
HU3BJICYCHHUA U+4 U3 OPraHuv€CKoOro I10TOKa, peEeTyIHupOBaHHUA KOHUEHTpALUU
KHCJIOTBI M JId 3allOJIHEHHUA AYCCK JJICKTPOXHMHYCCKOrO BOCCTAHOBJIEHHA Ha
MMPOU3BOACTBCHHOM BBIXOJC KaCKala.

HOSACHUTEJIBHOE 3AMEYAHUE

OTH CHUCTeMBl COCTOAT U3 OOOpYHOBaHHS OKCTPAKIMM pACTBOPUTENIEM IS
otronxu U™ u3 OpraHHYeCcKOro MOTOKa B JKHUIKUH pacTBOp, 00OpyIOBaHHs
BBINIApMBAHUA HW/WIIM OpYyroro oO0OpymoBaHMS I NOCTHXKEHUS PETYIHPOBKH H
KOHTPOJISI BOAOPOIHOTO MOKa3aTeNsi, U HACOCOB MM APYTMX YCTPONCTB MepeHoca
IUTS 3aflOJIHEHHUSA SUeeK JIeKTPOXMMHUYECKOro BoccTaHoBNEHUA. OCHOBHAA 3ajada
KOHCTPYKIIMM COCTOHUT B TOM, 4YTOOBI M30€XaTh 3arps3HEHHs MOTOKa >KUIKOCTH
HOHaMH HEKOTOpHIX MeTawioB.  (CrenoBaTenbHO, T€ 4YacTH 000pyAOBaHHSA
CHCTEMBI, KOTOpPBIE HAXOAATCA B KOHTAKT€ C TEXHOJOTMYECKHM THOTOKOM,
M3TOTABIMBAIOTCA M3 COOTBETCTBYIOUIMX MaTEpUaIoB (TakuX, Kak CTeKIo,
(GTOpUpPOBaHHBIE YTIIEBOJOPOIHBIE NOJIUMEPHI, Cyabdar NonudpeHuna, cyabGoH
nonuddupa U MPONUTAHHBIA CMOJIOW TpadMT), WM 3ALUMIIEHBl TIOKPBHITHEM W3
TaKHX MaTEpHAJIOB.

CucreMbl MOATOTOBKM MHTAHHUSA (XHMHYECKHii 00MeH)

CHCHI/I&JIBHO npeaHa3HAYCHHEBIC U [NOATOTOBJICHHBIC CHCTEMBI JJ1A
INPOMU3BOACTBA IMUTATCIBHEIX PacTBOPOB XJIOpHIA YpaHa BBICOKON YHCTOTHI s
YCTAHOBOK I10 pa3acJICHUIO H30TOIIOB ypaHa METOAOM XHMHYECKOI'O oOMeHa.

I[MOSACHUTEJIBHOE 3AMEUYAHUE

OTH CHCTEMBl COCTOAT M3 OOOpYNOBaHHUS [UIS PAaCTBOPEHHUA, IKCTPAKLHH
pacTBOpUTENIEM H/MIH HOHOOOMEHHOro 00OpYNOBaHUS JUIS OYHCTKH, a TakkKe
3NIEKTPOJUTHUYECKHX SUeeK IS BOCCTAHOBJICHUS U wm U™ 8 UP. B amx
CHCTEMAaX IMPOU3BOIATCS PaCTBOPHI XJIOPUIA YPaHa, B KOTOPBIX COJIEPIKUTCS JIUILIb
HECKOJIBKO YacTeW Ha MUJUIMOH METAIMYECKUX BKJIIOYEHHH, TaKHX, KaK XpoM,
XKejne3o, BaHaJAWH, MONUONEH W APYrdX MABYXBAJICHTHBIX HX KAaTHOHOB WJIH
KaTUOHOB ¢ OoOJblICH BaleHTHOCThIO. KOHCTPYKUMOHHBIE MaTepHasbl Is
JJIEMEHTOB CHCTEMBI, B KOTOpOH o00pabaThIiBaeTCs U" BBICOKOH uMCTOTHL,
BKJIIOYAIOT CTEKNI0, (GTOPUPOBAHHBIC YIJIEBOHOPOAHBIC MOJHUMEpBI, Tpadur,
MOKPHITHIN TOJIMBHHWI-CYJIbQATHBIM WIH MOIHIPUP-CYNbPOHHBIM IMIACTHUKOM H
IIPONUTAaHHBINA CMOJNOH.
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5.6.5.

5.6.6.

5.6.7.

5.6.8.

CucTeMbl OKHCIeHHS YpaHa (XMMHYECKUiH 00MeH)

CrenuanpHO NpegHa3HayeHHbIE MJM IOATOTOBJIEHHBIE CUCTEMBI IS OKHUCICHHUS
3 4

U" 8 U™ gna BO3BpAIlicHWs B Kackaj pa3/elieHus U30TONOB ypaHa B IpOIecce

00oraleHnss METOAOM XUMHYECKOTO 0OMeHa.

IMOACHHUTEJIBHOE 3AMEYAHUE
OTH CHCTEMBI MOTYT BKJIFOYaTh TaKHE JIEMEHTHI, KaK:

a)  oOopynoBaHMe I KOHTAaKTHPOBAaHUS XJIOpAa M KHCIOPOAAa C BOIHBIMH.
adduroeHTaMH U3 00OPYZOBaHMA pa3fieeHUs] M30TONOB M 3KCTPAKIIHMU
oOpa3oBaBHIerocs U™ B  oOemHeHHbIi OpraHMYecKHH IIOTOK,
BO3BpAallaOIIUHCs W3 IPOU3BOJCTBEHHOTO BBIXO/Ia KACKa/a;

b)  obopyzmoBaHHE, KOTOPOE OTAENAET BOAY OT COJISIHON KHUCIIOTHI, YTOOBI BOJA
1 KOHIIEHTPHPOBaHHAasl COJITHAs KUCJIOTa MOTJH Obl OBITH BHOBL BBEICHHI B
HPOLIECC B HY>)KHBIX MECTaX.

bricTpo pearnpylonme HOHOOOMeHHBbIE ¢MOJIbI/aacOpPOeHTHI (HOHHbIH 00MeH)

bricTpo pearupyrolrie HOHOOOMEHHBIE CMOJIBI MJIM aacOpPOEHTHI, CIEHHAIBHO
NpeAHAa3HAaYCHHbIE WM IOJATOTOBJECHHBIE i OOOTallleHHd ypaHa ¢
UCIIOJIb30BaHUEM Mpollecca HMOHHOTO OOMEHa, BKJIIOYas TOPHUCTBIE CMOJIBI
MaKpOCEeT4aToOH CTPYKTYyphl W/umM meMOpaHHBIE CTPYKTYyphl, B KOTOPBIX
aKTMBHBIC TIDYNIl XUMHYECKOTO OOMEHa - OrpaHMuYeHBl IOKPHITHEM Ha
NOBEPXHOCTH HEAKTHBHOM IIOPHCTON BCIOMOTaTelbHOH CTPYKTYPBl, U IpYyrue
KOMIO3UTHBIE CTPYKTYphl B J1I000H mpueMiaeMmMoil ¢GopMme, BKIKOYAs YaCTHIIBI
BOJIOKOH. DTH HOHOOOMEHHBIE CMOJIBI/aIcOPOEHTHI UMEIOT AuaMeTphl 0,2 MM WK
MEHEE M MOIKHBI OBITh XHMWUYECKH CTOMKHMH NO OTHOIIEHWIO K pacTBOpam
KOHIICHTPHPOBAaHHOM COJIIHOM KHCIIOTH, a TaKkKe JOCTaTOYHO [POYHBI
¢bu3nuecKkn, ¢ TeM YTOObl UX CBOMCTBA HE YXYIIIAINCh B OOMEHHBIX KOJOHHAX.
CMmonbl/ancop6eHTsl CreNUanbHO TpPEeTHA3HAYECHBI [UIS MONYYCHHS KHHETHKH
O4eHb OBICTpOro oOGMEHa H30TONOB ypaHa (JTUTENBHOCTH TOJYyOoOMEHa MEHee
10 cexynn) 1 06nafarT BO3MOXKHOCTEIO paboTaTh NPU TEMIIEPATYPE B IHATIA30HE
ot 100°C mo 200°C.

HonooOMeHHDbIE KOJOHHBI (HOHHBII 00MeH)

[lwmuapudeckue KOJOHHB Auamerpom Oonee 1000 MM 11 yaepkaHus |
MOJICPXKAHUS ~ 3alOJIHEHHBIX  CIOCB  HMOHOOOMEHHBIX  CMOJ1/aficopOEeHTOB,
CelUanbHO NpeIHa3HauYeHHbIe WIH MOATOTOBIEHHBIE AJIA O0OralieHus ypaHa c
HCTIONh30BaHUEM HOHOOOMEHHOro Ipouecca. OTHU KOJOHHBI U3TOTOBIIEHBI H3
MaTepHaioB (TakUX, Kak TUTaH WIH (TOPUPOBaHHBEIE YIJIEBOJOPOIHBIE
TIOJUMEPHI ), CTOMKUX K KOPPO3UH, BBI3BIBAEMON paCTBOpaMH KOHIEHTPUPOBAHHOM
COISIHOM KHCIIOTBI, WM 3alIMIIEHBl TMOKPBHITHEM M3 TaKMX MATEpHATOB M
ciocoOHBl paboTaTh npu Temieparype B amanazoHe oT 100°C go 200°C n
nasneHud Boliie 0,7 MITa (102 ¢yHT/KB. qI0HM).

HonooOMennblIe cHcTeMbl peduilokca (HOHHBIA 00MeH)

a) CneuuaisHo IpEOIHAa3HAYCHHBIC HIINK IIOATOTOBJICHHBIC CUCTEMBI
XHMHYCCKOTO HIIHM JJICKTPOXHMHYECKOI'O BOCCTAHOBJICHUSA UIA PETrCHCPALINH
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5.7.

peareHTa(0OB) XUMHYECKOTO BOCCTAHOBJECHMS, HCIOJb3yeMOro(blXx) B
KacKaJax HOHOOOMEHHOTro 00OoTaleHns ypaHa.

b) CneuuanbHO  IpeAHa3HAYEHHBIE  MJIH  TIOATOTOBJIEHHBIE  CHCTEMBI
XMMHYECKOTO HJIM 3JIEKTPOXMMHUYECKOTO OKHCICHHS I pereHepaiun
peareHTa(OB) XMMHYECKOTO OKHCIIEHHS, HCIOAb3YeMOro(blX) B Kackajax
HOHOOOMEHHOT0 00O0TallIeHUS ypaHa.

I[MOSACHUTEJIbBHOE 3AMEYAHUE

B mpouecce noHooOMeHHOro oborameHus B KauyecTBE BOCCTAHABIMBAKOILETO
KATHOHA MOXeT HCIIONB30BAThCS, HANpUMep, TpexBaneHTHsH tutaH (Ti™), u B
3TOM clydae BOCCTAHOBHTEOBHas CHCTeMa OygeT BhipabateiBath Ti'
TIOCPECTBOM BoccTaHoBIeHus Ti',

B rmpouecce B KkaudecTBe OKHMCIIMTENS MOXET MCIOAB30BATHCS, HAIMPUMED,
+
TpexgatenTHoe xene3o (Fe™), m B 9TOM ciyuae cucTeMa OKHCICHHS OyHeT
+ +2
BeIpaGateBats Fe' nocpeacTsoM okucienus Fe™ .

CnennajbHo npeaiHasHaA'uYCHHbIC HJIH MMOATOTOBJICHHBIC CHCTEMDBI,
oﬁopyz[onalme H KOMITIOHCHTblI  JJisA HCIOJb30BaHHA B JIA3€PHBIX
000raTUTEAbHbIX YCTAaHOBKaX

BBOJHOE 3AMEYAHUE

CyiecTByromme CUCTEMBI Ui 00OTaTHUTEIBHBIX MPOLIECCOB € HCIMOJIb30BAaHHEM
J1a3€poB JIENIATCA Ha [IB€ KaTErOpHUU: Te, B KOTOPHIX paboueil cpemoit SBIAOTCA
mapbl aTOMapHOTO ypaHa, M Te€, B KOTOpBIX paboueil cpenod SBIAIOTCA Maphbl
YPaHOBOrO coeauHeHus. OOIUMHU Ha3BaHUSMHU IS TaKUX MPOLIECCOB SBJISIOTCS:
IepBast KaTeropys - JIa3epHOE pa3lielcHUE U30TONOB [0 METOIY aTOMapHBIX MapOB
(AVLIS umu SILVA); Bropas KaTeropust - MOJEKYJSAPHBIH METOH JIa3€pHOro
pasaenenus usoronosB (MLIS unu MOLIS) n xuMudeckas peakuus nocpeacTBOM
n3bupaTensHoil Mo wu3ortomnaMm JiazepHoit aktuBanuu (CRISLA).  Cucremsi,
000pyn0BaHHE 1 KOMIOHEHTHI IJIs1 YCTAHOBOK JIa3€pHOTO 00O0TallleH s BKJIOYAKOT:
a) ycTpoiicTBa A5 NMOAAa4Yd IapOB METALTHYECKOTO ypaHa (mis u3bupareabHOH
($hOTOMOHM3AaLUH) WIH YCTPOHCTBa U1 MOJA4Yd TApOB YpPaHOBOIO COEIHHEHHUS
(a1 oToAUCCOUMALINY HIIM XUMHYECKOH aKTHBALMK); b) ycTpoiicTBa ans cbopa
000raleHHOro ¥ 0OCAHEHHOTO METAJUIMYECKOr0 ypaHa B KadecTBe "mpomaykra" u
"XBOCTOB" B II€PBOIl KaTErOpHH M YCTPOMCTBa misi cOOpa pa3iloKEHHBIX WU
BBILIEAIUMX U3 PEAKIUH COCIUHEHUH B KauyecTBe "MpoAyKTa" H HeoOpabOTaHHOIO
MaTepHaja B KadecTBe "XBOCTOB" BO BTOpOH kareropuu; c)paGouue jasepHbIe
CHCTEMB! I/ H30MpaTENbHOTO BO30YXKIEHUS H30TONMOB ypaHa-235; U
d) o6opynoBanue I IOATOTOBKH MOJa4M W KOHBEPCHM NMPOAYyKTa. Berencreue
CIIOXXHOCTH CIIEKTPOCKOIIMU aTOMOB M COEMHEHHIl ypaHa MOXKeT MOoTpeOoBaThCH
HCIIOJIb30BaHME MH000M U3 psila UMEIOUINXCS JIa3ePHBIX TEXHOJIOTHH.

INOACHUTEJIBHOE 3AMEUAHUME

MHorye M3 KOMIOHEHTOB, INEPEYHCICHHBIX B 3TOM pasfeie, BCTYNAlOT B
HETIOCPECTBEHHBIN KOHTAKT € MapaMH MEeTAUTMYECKOTO YpaHa WITH C KHUAKOCTHIO,
HIIH ¢ TEXHOJIOTUYECKMM Ta3oM, cocrosiummM n3 UF¢ wim cmecu u3 UFg u npyrux
rasoB. Bce moBepXHOCTH, KOTOpbIE BCTYNMAKOT B KOHTAKT ¢ ypaHom miH UFg,
MIOJIHOCTBIO M3TOTOBJIEHBI M3 KOPPO3HECTOMKUX MATEpHAlIOB MM 3alllUILIEHbBI
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5.7.1.

5.7.2.

5.7.3.

5.7.4.

IIOKPHITHEM M3 TaKMX MarepuanoB. Jlnsg neneit pasfena, OTHOCAIIETOCA K
KOMIIOHEHTaM 060pyA0BaHMsI Ul J1a3€PHOTO 00OralleH s, MaTepUalbl, CTOHKHE K
KOPpO3MM,  BBI3BIBAEMOM  MapaMH WM  OKMIOKOCTSMM,  COAEPIKAITUMHU
METAIMYECKUH ypaH WJIH YpPaHOBBIE CIUIABBI, BKJIFOYAIOT MOKPHITEIM OKCHIOM
UTTpHs IpaUT U TaHTAJ; M MaTEepHAIbl, CTOWKHE K KOPpo3uH, Be3siBaeMoii UFg,
BKJIIOYAIOT MENb, HEPXKABEIOLIYI0 CTallb, ATIOMHHHM, ATIOMHHHEBLIE CILIABHI,
HHUKEJIb WJIM CIUIaBHl, coaepkamue 60% Hukens u 6Gomee, u croiikue k UFg
NIOJIHOCTBIO (DTOPUPOBAHHEIE YTIIEBOAOPOIHBIE MTOJIUMEDHI.

Cucremsbl BpinapuBanus ypana (AVLIS)

CrenuanbHO NpelHa3sHaYeHHblE WM TIOATOTOBJICHHBIE CHCTEMbl BBITApHBAHHS
ypaHa, KOTOPBIE COJEPXAT BBHICOKOMONIHBIE ITOJIOCOBHIE HJIH PaCTPOBBIE
3JIEKTPOHHO-IYYEBble MYIIKH C TEPEeNaBacMOil MOIIHOCTBI0 HA MHIIEHBL Oonee
2,5 kBr/cM’.

Cucremsl 1151 00paGoTKH KUAKOMeTaIHYecKoro ypana (AVLIS)

CneunaibsHO NMpE€AHA3HAYCHHBIC WJIM TIOATOTOBJICHHBIE CHCTCMbBI 1A 06pa60TKI/I
JKHUJOKOro MeErauia g pacCiulaBJIEHHOTO YpaHa HIH YPaHOBBIX CIIABOB,
COCTOSIIUE U3 TUTJIEH H OXJIAXKIAIOMIETO 060py,HOBaHI/I$I JUISL TUTTIER.

MNOsSICHUTEJIBHOE 3AMEYAHUE

TUram ¥ Opyrue KOMIIOHEHTH! 3TOW CHUCTEMBbl, KOTOpbIE BCTYMAIOT B KOHTAKT C
paciulaBleHHBIM YpaHOM HIHM YPaHOBBIMH  CIUIaBAMH, M3TOTOBJIEHB U3
KOPPO3HECTOMKHUX U TEPMOCTORKHX MAaTEPUAIIOB HITH 3alIHIIEHHBIX TIOKPBITHEM U3
TaKuX MaTepuaioB. [IpuemieMble MaTepuansl BKIIOYAOT TaHTal, MOKPBITHINA
OKCHJIOM HTTPHS TPaduT, rpaduT, MOKPHITHIH OKUCIaMH IPYTHX PeIKO3EMEIBHBIX
3NEMEHTOB MW UX CMECSAMHU.

Arperatbl aad cOopa ''mpoaykTa" H  '"XBOCTOB'" MeTaNJIH4ECKOro
ypaHa AVLIS)

CrenyansHO IpenHa3HAaYeHHbIE WM TOATOTOBJICHHBIE arperathl Juis cOopa
"npoaykra" ¥ "XBOCTOB" METAJNIMYECKOTO YpaHa B XKUAKOU HIIH TBEPAOH Gopme.

NNOACHUTEJIBHOE 3AMEYAHUE

KoMIoHeHTBI 3TUX arperatoB U3rOTOBJICHEl U3 MaTepHAJOB, CTOMKUX K HarpeBy U
KOppO3HH, BBI3BHIBAEMOI IMapaMH METAUITMYECKOTO YpaHa WM JKUAKOCTBIO, HIIH
3alUUICHB! TIOKPBITUEM M3 TaKUX MaTepHaloB (TaKMX, KaK ITOKPBITBIA OKCHIOM
UTTpUS TpadUT WIK TaHTAJ) U MOTYT BKJIIOYATh B ce€0s TpyOOHMpOBOAbL, KIIAaNlaHBl,
nITyuepa, "xkemoba”, BBOJbI, TEIIOOOMEHHUKA M KOJUIEKTOPHBIE IUIACTHUHBI I
MarHUTHOT'0, JJIEKTPOCTATHYECKOTO WJIH IPYTUX METOIOB pa3ieIeHHUS.

Koxyxu pazgeaurensHoro moayJs (AVLIS)

CrenMajnpHO TpeHAa3HAUYeHHbIE WM TOATOTOBIICHHBIE IMJIMHIPHYECKHE HIIU
MPSAMOYTOJIbHBIE KaMmepbl Ui T[IOMEleHMs B HMX HCTOYHHMKA IIapoB
METAJUTMYECKOTO YpaHa, 3J1eKTPOHHO-TYUYEBOH IYIIIKH ¥ KOJUIEKTOPOB "MpoaykTa"
H "XBOCTOB".
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5.7.5.

5.7.6.

5.7.7.

5.7.8.

5.7.9.

IMIOACHUTEJIbBHOE 3AMEYAHHE

DT  KOXYXH HMEIOT MHOXECTBO BXOJHBIX OTBEPCTHH g IOJa4M
3JIEKTPOITUTAHMS ¥ BOJbI, OKHA JJI Na3epHBIX NMY4YKOB, COCAMHEHHH BAKYYyMHBIX
HACOCOB, a TaKXKe I JHMarHOCTHKH MW KOHTPOJIS KOHTPOJIBHO-U3MEPHTENbHBIX
npu6GopoB. OHM MMEIOT NPHCIOCOONEHHS JUI1 OTKPHITHS M 3aKpBITHS, YTOOBI
obecreynuTs 00CTy)KUBaHHE BHYTPEHHUX KOMIIOHCHTOB.

Caepx3BYKOBbI€ paclidpuTeabHble comia (MLIS)

CrnenumanbHO  NpeAHA3HAYEHHBIE  WMIM  TOJITOTOBJEHHBIE  CBEPX3BYKOBBIE
pacimpHuTeNbHbIe coria st oxnaxaeHus cmecedl UFg u Hecymiero raza go 150°K
WIK HUXe U Koppo3uecToiikne Kk UFe.

KoanekTopsl npoxykTa natudgropucroro ypana (MLIS)

CneunanpHO TNpeAHa3HAYEHHBIE WM MOATOTOBIEHHBIE KOJUIEKTOPHI TBEPAOTO
npoaykta matudropucroro ypana (UFs), cocrosimue u3 (HIBTpa, KOLIEKTOPOB
YAapHOTO MJIY IMKJIOHHOTO THIIA UJIH UX COYETaHHHM M KOPPO3HECTOMKHE K cpene
UFs/UFe.

Komnpeccopst UF6/necyiuero raza (MLIS)

CriennansHO NMpeaHa3HaYeHHBIE WK MOJATrOTOBJIEHHBIE KOMIIPECCOPHI Ui CMeceit
UFe 1 Hecyuiero ra3a [uis AIUTeNbHON skcrtyaTauuu B cpeae UFg. KomnoneHTs!
3TUX KOMIIPECCOPOB, KOTOpPbIE BCTYHAIOT B KOHTAaKT ¢ HECYIUIUM Ta3oM,
U3roToBiieHsl U3 Kopposuecroitkux k UFs MarepuanoB wWaM 3anUILEHBI
HNOKPBITUEM U3 TAKUX MaTepHaJIOB.

YnnorHenus Bpamammmuxcs sajgos (MLIS)

CnenuanbHo npeaHa3HaYeHHbIE HITH MOATOTOBJICHHEIE VILUIOTHEHUS
BpaHIalOIIKUXCs BAJIOB, YCTAHOBJICHHBIC Ha CTOPOHE MOJa4d M HAa CTOPOHE BBIXOOA
Ul YNIIOTHEHMS Bajla, COEAMHSIONIETO0 PpOTOp KOMIIpECCOpa C MPUBOIHBIM
JBUrateneM, ¢ TeM 4YTOObl  00ecneYuTh HAIAEXKHYIH  TepMETH3alHUIo,
IIPEAOTBPALIAIOIIYIO BBIXOJI TEXHONOTHYECKOTO ra3a WM HaTeKaHHE BO3IyXa WM
YIUIOTHSAIOIIETO ra3a BO BHYTPEHHIOI KaMepy KOMIpeccopa, KOTopasi 3arojgHeHa
cMecwto UFg u Hecymiero rasa.

Cucremnl propuposanus (MLIS)

CneuuansHo  NpeaHa3HA4YE€HHBIE WM [TOATOTOBJICHHBIE  CHCTEMBbI  JJIs
¢ropuposanus UFs (B TBepaom cocrosuun) B UFg (ra3).

ITOACHUTEJIbBHOE 3AMEYAHUE

OTH cHucTeMBl IpeqHa3sHadeHbl s ¢GropupoBanus cobpaHHoro nopouika UFs B
UFs B uensax nocnenyiomero coopa B KOHTeHHepax MpOAYKTa WIH AJA MOJaYH B
oimoxu MLIS nnga nomonauTenbHoro obGoraimieHus. [IIpH npuMeHeHHH OTHOTO
[OAX0Ja peakiHs GTOPUPOBAHUS MOXKET ObITh 3aBEpIICHA B IIPEIEIaX CUCTEMBI
paszieseHus H30TONOB, IZle MIET peakuus M HENOCPEICTBEHHOE H3BJICYCHHE HU3
KoJlekTOpoB "mpoxykra". Ilpu mpumenenmu apyroro moxxozxa nopomok UFs
MOXeT OBITh U3BJIEUEH/TIEPEMEIIEH U3 KOJUIEKTOPOB "HPOAYKTa" B IOXXOAAIINi
peaxkTop (HampuUMep, PEakTOp C IBCEBJOOXKWKEHHBIM CIOEM KaTajIH-3aTopa,
TeJIMKONAAIBHBIN PEeakTOp WM apoBas OaiiHs) B uendx ¢ropupoBaHus. B
oboux ciyyasx HCIONB3YyeTCs 00OpynOBaHME IUIS XpaHeHHs M MepeHoca dropa
(v Opyrux npHEMIIEMBIX (DTOPUPYIOINMX peareHToB) © Is cOopa H
nepenoca UFe. ’
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5.7.10.

5.7.11.

5.7.12.

Macc-cnexktpomerpsbi/uctounnku noios UF6 (MLIS)

CnenuanpHO TpelHa3HAYeHHblE MM [OATOTOBJIEHHBEIE MAarHUTHBIE  HIIM
KBaJIPYyTIOJBbHBIE MaCC-CIIEKTPOMETPHI, CHOCOOHBIE NPOU3BOMUTH MPSAMOH OTOOP
npo0 noxaBaeMoi Macchl, "npoaykra” WM "XBOCTOB" M3 ra30BeIX MOTOKOB UF¢ u
o6Jafaroniye NoHeM HabopoM CleAYIOIUX XapaKTEPUCTHK:

1. yllellbHas pa3peuiarias cnocobHOCTh o Macce cBeinie 320;

2. COACPKAT NCTOUHNKU HOHOB, U3TOTOBJICHHBIE U3 HUXPOMA UK MOHENA UIIH
3alIMIICHHEIC TOKPBITHEM U3 HUX, WIH HUKECJIIUPOBAHHEIC,

3. CoICpPXKAT HOHU3ALMOHHBIC HCTOYHHKH C 60M6ap)mpom<0171 QJICKTPOHAMM,;

4. COJIEpXKAT KOJUIEKTOPHYIO CHCTEMY, IPUTOIHYIO AJI U30TOIMHOTO aHAJIH3a.
CucreMsbl nogaun/cucteMsl 0TBoJa "'mpoaykra' u "xsoctoB' (MLIS)

CrneunaipHO IpCcaHasHAYCHHBIC HIIU MOATOTOBJICHHBIE TEXHOJIOTHYCCKHUE CUCTEMBI
nim 060py11013aHne JJIA 000raTHTENBHBIX YCTAaHOBOK, HM3rOTOBJICHHBIC H3
KOppO?:HCCTOﬁKHX K UF6 MaTCpuaJioB, WU 3aIUIICHHBIX IIOKPBITHEM M3 TAaKHX
MaTCpPUaiOB, BKIOYAKOIIHUE:

a) MUTAIOIINE aBTOKJIABEI, MEYH HIM CHCTEMBI, HUCIIOJIB3YEMBIC IS IMOMAYU
UF¢ s mpouecca oboraineHus;

b)  mecybnumaTopsl (MM XOJOTHBIE JIOBYIIKH), HCTIOJIE3yEMBIE [JISl BBIBEACHUS
Harperoro UFs wu3 mpomecca oborameHus misd —MOCHEIYIOHIETO
nepeMeleHus;

C) CTaHUHUH OTBCPAKIACHHA WIH OXKHXCHHA, HCIIOJIB3YEMBIC JUISI BRIBCIACHUSA UF6
H3 npouecca oborarieHus NyTeEM CXaTHUA H IIEPEBOAA UF6 B XHUAKYKO HIIA

TBEpAYIo GopMy;

d) cTaHIMM "npoaykTa" wiM "XBOCTOB", HUCHOJIb3yeMBlE I MEpEMENICHUs
UFs B KOHTEHHEPEL

Cucremsl otaesienust UFg ot Hecymero raza (MLIS)

CrenuanpHO IpeaHa3Ha4eHHbIE WK TOATOTOBIECHHBIE TEXHOJIOTHYECKHE CHCTEMB]
wis otaenenus UFg ot Hecymiero raza. Hecyimmm razoM MoXeT ObITH a30T, aproH
WIIM IpYyToH ras.

ITOACHUTEJIbBHOE 3AMEYAHUE
OTH CHCTEMBI MOTYT BKIIIOYATh TaKOE 000PYLOBAHHE, KaK:

a) KPHOTEHHbIE  TEIUIOOOMEHHUKH WM KPUOCEMApaTophl,  CIOCOOHEIE
co3naBaTh Temneparypsl -120°C uiu meHee, WM

b)  Gnoku KPHOTEHHOI 0 OXJIAXKACHHS, cnocoOHbIe CO3/aBaTh
TeMrepatypsl -120°C unu menee, WK

c) xonoxusie noymiku UFs, cnocoGHble co3naBatek Temneparypsl -20°C umu
MeEHeE.
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5.7.13.

5.8.

5.8.1.

5.8.2.

5.8.3.

Jlazepubie cuctemsnl (AVLIS, MLIS u CRISLA)

Ha3€p},1 WX JIa3€PHBIC CHCTEMBI, CICIHAIBHO IpPCAHasHAYCHHBIC  HIIH
MMOATOTOBIICHHEIC JJIs1 PA3ICJICHUSI U30TOIIOB YpaHa.

INNOACHUTEJILHOE 3AMEYAHUE

JlazepHas cucteMa npouecca AVLIS 00BIYHO COCTOMT M3 ABYX J1a3epoB: Jiasepa
Ha napax Meau M jiasepa Ha xpacureisix. Jlazepnas cucrema mig MLIS oGsuHO
COCTOUT Hu3 Jia3zepa, paboratomero Ha CO, WIM 3KCHUMEPHOTO Jasepa u
MHOTOXOJOBOM ONTHYECKOM SYEHKM C BpallalOIUMHUCI 3epKajlaMd Ha 0O0emx
cTopoHax. Jlyis 1a3epoB MM Ja3epHBIX CUCTEM IPH 000HX Ipolieccax Tpedyercs
CTabMIN3aTOp CIEKTPOBOM dYacTOThl Ui pabOTBl B TEUYEHWUE JIIMTEIbHBIX
MEpHOJIOB BPEMEHH.

CneunanbHo NpeAHa3HAYCHHBIC HJIA noATroTOBJEHHbIC CHCTEMBI,
oﬁopynonalme M KOMIIOHEHTBHI AJs MCHOJb30BAHHS Ha o00oraTHTe/IbHbIX
YCTaHOBKAaX ¢ IJIa3MCHHBIM Pa3aejIeHHEM

BBOJHOE 3AMEYAHUE

Ilpn mpouecce mua3MEHHOrO pasjefieHus IUla3Mma, COCTOsINas W3 MOHOB ypaHa,
IPOXOAUT Yepe3 INIEKTPHUECKOE I0Jie, HAaCTPOEHHOE. Ha 4YacTOTY MOHHOTO
pesonanca U ¢ TeM 4TOGHl OHH B NEPBYIO OYEpenb MOrIOLIANA 3HEepruio H
YBEIUYMBAJICA AUAMETP MX WITONOpooOpa3Hbix opOMT. HOHBI ¢ MpoXOokKIECHHEM
no OonpuieMy OUaMETPy 3axBaThIBAlOTCA Ul 0Opa3oBaHHUA IMPOAYKTA,
o6oramennoro U™, Ilnasma, KOTOpass oOpa3oBaHa MOCPEACTBOM HOHH3ALMH
YPaHOBOTO Mapa, COACPKUTCS B BAKYYMHOI KaMepe ¢ MarHUTHBIM T10JIEM BBICOKOMH
HaIPsKEHHOCTH, OOpa30BaHHBIM € TIOMOLUBK) CBEPXIIPOBOISAIIETO MarHUTa.
OCHOBHBIE TEXHOJIOTHYECKUE CHCTEMBI MpoIlecca BKIIOYAKOT CHCTEMY TE€HEpalMH
YPaHOBOH IJ1a3Mbl, pa3AeNUTENbHBINA MOIYIb CO CBEPXIPOBOIAIINM MarHUTOM H
CHUCTEMBI U3BJICUEHUS MeTaiuia A cbopa "mpoaykra" u "XBocToB".

MHRpOBOJ’lHOBble HCTOYMHUKH JHCPIrHH M AHTCHHBbI

CrnenmansHO  TIpeJHAa3HAUE€HHBIE MM  MOJATOTOBJIEHHBIE  MHMKPOBOJIHOBBLIE
HCTOYHUKH DJHEPTUM H AaHTEHHH U1 TeHepaluM WIH YCKOPEHHS HOHOB H
obnanaroniie CclaeqyloUIMMH XapakTepucTHKaMu:  4actota Beime 30 ITo u
CpenHss BEIXOJHas MOIIHOCTS U1 TeHepalHi HoHOB Ooliee 50 kBT.

Conenouanl 111 BO30YKAeHUsS] HOHOB

CnenuanpHO mpeAHa3HaYCHHBIE WM TOATOTOBJIECHHBIE  CONCHOMABl  JUIA
PaanoYacTOTHOIO BO30YXIEHUS HOHOB B JHamna3oHe dactoT Oonee 100 x['y u
cnocoOHsle paboTaThk IpH cpeaHer MOITHOCTH Gosiee 40 KBT.

CucreMbl reHepaliii YPaHOBO# IJ1a3Mbl

CnenmaneHO IpeHa3sHAYCHHbIE HIH IOATOTOBJACHHBIE CHCTEMBI T'EHEPALUH
YPaHOBOH IJ1a3MbI, KOTOPBIE MOTYT COJEpXKaTh BHICOKOMOIIHEIE MOJIOCOBBIE HIIH
pacTpoOBBIE 3JIEKTPOHHO-TYYEBbiE MYIIKH C I€PEIaBacMoOil MOIIHOCTBIO Ha
MHIeHE Oonee 2,5 kB1/cMm.
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5.8.4.

5.8.5.

5.8.6.

5.9.

Cucremsl a5 06paboTKH KHAKOMETAJIMYECKOT0 YpaHa

CnenuanbHO MPpCAHAZHAYCHHBIC WX ITIOATOTOBJICHHBIE CHUCTEMBI OIS 06pa60TKI/I
JKHUIKOTO METajuila i PacIulaBIEHHOrO YypaHa WM YPaHOBBIX CIIJIABOB,
COCTOSIIME U3 THTJIEH H OXJIAXIAIOIIETO 060py11013aHmI JIJISL THTJIEH.

ITOACHUTEJIBHOE 3AMEYAHUE

Turim u Apyrve KOMIOHEHTHI 3TOH CHCTEMBI, KOTOpPbI€ BCTYMAIOT B KOHTAKT C
pacIUIaBIEHHBIM YpaHOM WM YpPaHOBBIMH  CILJJaBaMH, H3TOTOBJIEHB M3
KOPPO3HECTOMKHX M TEPMOCTOHKMX MaTepHaJIOB MJIM 3aIUMUINCHBI MOKPHITHEM H3
TaKMX MatepuaioB. IlpueMiieMble MaTepualibl BKIIOYAIOT TaHTAd, MOKPHITHIM
OKCHUIOM HUTTpHA IpaduT, rpauT, HOKPHITHIH OKUCIAMHU APYTHX PEAKO3EMETBHBIX
3JIEMEHTOB MJIH UX CMECSIMH.

Arperats! 3Js cOopa "mpoaykTa" u ""'XBOCTOB' MeTaNIH4eCKOro ypaHa

CrneunansHo nNpegHa3HAaYeHHBIC MJIM IOJATOTOBJIEHHBIE arperathl s cOopa
"mpoaykra" # "XBOCTOB" I METATMYECKOTO ypaHa B TBepHoi dopme. ItH
arperatsl JUis cOopa H3rOTOBJEHBl W3 MaTepHalioB, CTOMKHX K HarpeBy H
KOpPpO3HH, BBI3BIBAEMOHM IMapaMH METAJUIMYECKOTO ypaHa, TaKUX, Kak Trpadur,
HOKDBITBIA OKCUIAOM WUTTPUSA, WIH TAHTAJI, WM 3allUIICHbl MOKPHITHEM M3 TaKHX
MaTepHaos.

Koskyxu pasneianTeabHOro Moayis

[nmuHapryecKkne KaMepel, CIEUHAIbHO NpeAHAa3HAYEeHHBIE N [OATOTOBIIEHHBIE
JUIS.  WCTIOJB30BaHMS Ha OOOTaTUTENBHBIX YCTAaHOBKAX C  IIa3MEHHEIM
pasfesieHHueM, MJIA TMOMEUIEHMs B HHX HCTOYHHKA YPAaHOBOW ILIA3MBI,
IHEPreTUUYECKOr0 COJCHOMAA pPagUOvYacTOThl W KOMICKTOPOB "mpomykra" u
"XBOCTOB".

[MOACHUTEJIbHOE 3AMEYAHUE

OTH  KOXYXHM UMMEIT MHOXECTBO BXOJHBIX OTBEPCTHH A1 IOAAYH
NIEKTPOIUTAHUSA, COeNHHEHMH M y3MOHHBIX HACOCOB, a Takxke I
JUarHOCTUKH M KOHTPOJISI KOHTPOJIbHO-U3MEPUTENRHBIX MPHOOpoB. OHM MMEIOT
OpUCTIOCOONEHUS NIl OTKPBITUS M 3aKPBITHS, YTOOBI 00ecneduTs 00CTyKUBaHHE
BHYTPEHHHUX KOMIIOHEHTOB M H3TOTOBJIEHBl U3 COOTBETCTBYIOIIMX HEMAarHHUTHBIX
MaTepHalioB, TAKHX, KaK Hep)KaBeromas CTaib.

CrnennaapHO npe¢aHasHayYcHHbIC HJIA MMOoAroToBJCHHbIC CHCTEMBI,
060pyz|03a}me H KOMIOHEHTHI IJIg HCIIOJbB30BAHMS Ha YCTaHOBKaXx
IICKTPOMATHHTHOI'O oboraimeHus.

BBOJHOE 3AMEUYAHUE

[Ipy 3neKTPOMArHUTHOM IMPOLIECCE HOHBI METAUIMYECKOrO ypaHa, NOJydYEHHBIE
IOCPEICTBOM HMOHM3alUMH INHTaloIero marepuana u3 coneit (06sruHo UClL),
YCKOPSIOTCS M IPOXOAAT Yepe3 MAarHUTHOE I0JIe, KOTOPOE 3acTaBiseT HOHBI
Pa3MUYHBIX M30TONOB MPOXOAUTH MO Pa3NM4YHBIM HanpaBjieHUAM. OCHOBHBIMU
KOMIIOHEHTaMH  3JIEKTPOMarHMTHOTO  HM30TOMHOrO  cemaparopa  SBJIAIOTCS:
MAarduTHOE TMoJie Ui OTKJIOHEHHs/pa3/ieieHHs H30TOINOB MOHHOTO MydKa,
HCTOYHHKAa HOHOB C €r0 CHCTEMOH YCKOpPEHHs, M CHCTEMBI cOOpa OTIEIECHHBIX
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5.9.1.

HOHOB. BcrmoMoraTejpHBIE CHCTEMBI JUIS 3TOTO MPOIIECCa BKIIOYAIOT CHCTEMY
CHaOXXeHWs MAarHUTHOM OHEpruel, CHCTEMBbl BBICOKOBOJIBTHOTO  ITUTaHMS
WUCTOYHMKA HMOHOB, BAKYYMHYKO CHCTEMY M OOIIHMpHBIE CHCTEMBI XHMHUYECKOH
00pabGoTKM  [UIi  BOCCTAHOBIACHHSA MPONYKTa M OYHUCTKH/pereHepaunuu
KOMITOHEHTOB.

DJIeKTPOMarHUTHbIE CenapaTopbl H30TOMOB

SHCKTPOMaI‘HI/ITHI:IC CEIAPATOPLI U30TOMOB, CHCIHUANIBHO IMPCAHA3ZHAYCHHBIC WU
NMOATOTOBJNCHHBIC 11 Pasd€i€HHd H30TOIIOB YypdHa, H O60pyI[OBaHI/IC H
KOMITOHCHTHBI JId 3TOI'0, BKJIIOYad:

a) M CTOYHHKH HOHOB

CreuyainbHO TpefHa3HAYE€HHbIE WIM TOATOTOBJICHHBIE OTIEJIbHBIE HIH
MHOTOYHCJICHHbIE HMCTOYHHKH HOHOB YpaHa, COCTOSAILIME M3 HCTOYHHKA
mapa, MOHH3aTOpa M  YCKOpHUTENs Iydka, M3TOTOBJIEHHBIE U3
COOTBETCTBYIOIIUX MAaTEpUAIOB, TaKHX, KaK IpaduT, HEpXKABEIOINAs CTallb
WM MeIb, U CIIOCOOHBIX 00ecreynBaTh OOUIMH TOK B Mydke HOHOB 50 MA
unu 6oiee.

b)  KoiexTopsl HOHOB

KOJIJ'ICKTOpHBIe IJIaCTHHBI, HMCIOIIUC JIBC MJIM Oonee e H Iasa,
CNCMAJIbHO NPEIHA3ZHAYCHHBIC WM IIOATOTOBJICHHBIE J1A cGopa IIYYKOB
HOHOB OOOrameHHoro ¥ o0egHEHHOTO YpaHa H H3rOTOBJICHHLBIE H3
COOTBETCTBYIHOIIUX MATEPHATIOB, TaKHX, KaK rpa(bnT HIIH HEPXKaBCIOLIAA
CTallb.

c)  BakyyMmHBIE KOXYXH

CrenuanbHO npeHa3HaYEeHHbIE WM TTOJATrOTOBJICHHBIE BaKyyMHBIE KOXKYXH
JUIsL  JJEKTPOMAarHWTHBIX CENapaTOpOB  ypaHa, H3TOTOBJIEHHBIE U3
COOTBETCTBYIOIIUX HEMAarHHUTHBIX MAaTE€pHUajiOB, TAKMX, KaK HEprKaBerollas
CTallb, ¥ MIpeJHa3HaYeHHbie 115 paboTsl npu Aasnenuu 0,1 I1a unu Huxe.

IMOACHUTEJBHOE 3AMEYAHUE

OTH KOXYXHM CHELHalbHO NpeJHAa3HAYeHBl JJIs TIOMEIUEHHS B HHX
HCTOYHUKOB MOHOB, KOJUIEKTOPHBIX IUIACTHH M BOJOOXJIAXIA€MBIX
BKJIAQJBIIEH U UMEIOT NMPHCNOCOONECHUS Ul COCTUHEHHN AU(PGY3HOHHBIX
HacocOB M TIpUCHOCOOJICHHsSt JUIS OTKPBITUS M 3aKphITHS B LEJIX
W3BIEYCHHUS U 3aMEHBI 3TUX KOMIIOHEHTOB.

d)  MaruuTHsle NOMIOCHbIE HAKOHEUYHHKH

CneuuansHO NpeAHa3Hau€HHBIE WM TIOATOTOBJICHHBIE  MAarHWUTHEIE
IIOJIIOCHBIE HAaKOHEYHHWKH, MMeIolue auameTrp Oonee 2 M, HCIOJIb3yeMble
uis obecredeHnsl MOCTOSIHHOTO MarHHTHOrO TOJIS B 3JEKTPOMArHUTHOM
Cenaparope H30TONOB WM sl IEPEHOCAa MAarHMTHOTO TOJNs  MEXAY
PACIOJIOKEHHBIMH PSIIOM CEeNlapaTopaMHu.
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5.9.2.

5.9.3.

BbicokoBONbTHBIC HCTOYHHKH MHTAHUA

CnenuanbHO  NpeAHA3HAYEHHBIE MM TIOATOTOBIEHHLIE  BBICOKOBOJBTHBIE
UCTOYHUKM THUTAHWA Ui MCTOYHMKOB HOHOB, O0ajaroiliie IONHBIM Habopom
CIEAYIOIMIMX XapaKTEPUCTHK:  MOTYT paboTaTb B HENPEPHIBHOM pPEXKUME,
BeIXOAHOe HampspkeHue 20 000 B mnu Gosnee, BrixoaHo# Tok 1 A wim Gonee u
crabuiuzanus HanpspkeHus Menee 0,01% B Teuenue 8 yacos.

HcToyHHKH NMUTAHMSA IJTEKTPOMAarHuToB

CrnenmanbHO TpeHAa3HAYCHHBIE MM TONTOTOBJCHHBIE MOLIHBIE HCTOYHUKH
NUTAHUS TOCTOSHHOTO TOKA U1 DJIEKTPOMArHUTOB, OONamarollye TOJMHBIM
HabOpOM CIENYIOUIMX XapaKTEPUCTUK: BBIXOJHOM TOK B HENPEPHLIBHOM PEXHMME
500 A nnu 6onee npu HanpsxeHud 100 B nima Gonee, npu cTabUIM3aIKy IO TOKY
i HanpsokeHuo MeHee 0,01% B Teuenue 8 yacos.

YcTraHoBKH 4011 MPOM3BOACTBA TSKEJ0H BOAbLI, JeilTepHsl U AeilTepHEBBIX
coequHeHuii M  o0opyloBaHHe, CHeNHMAJbHO NpeIHAa3HAYeHHOE MM
MOATOTOBJIEHHOE JJISl ITOr0

BBOAHOE 3AMEYAHUE

Tsxenyio Bogy MOXHO TIPOU3BOIUTE, HCHOJb3Ys pa3Nu4Hble mpouecchl. OaHaKo
KOMMEpYECKHM BBITOJHBIMH SBJISAIOTCS JIBA MNpOIECCa:  MPOIECC HM30TOMHOrO
obmeHa Boabl M cepoBomopoaa (mponecc GC) u mpouecc H30TOMHOrO 0OMeHa
aMMHaKa d BOJOpOJa.

IIpoiecc GC ocHoBaH Ha OOMeHE BOJOpOAa W JCHTEPHUS MEXAY BOJOH H
CEPOBOAOPOINOM B CHCTEME KOJOHH, KOTOPBIE OJKCILTyaTHPYIOTCS C XOJOIHOH
BEPXHEH CEKLUEH U ropsdel HIKHEHN cekured. Boxa TedeT BHM3 1O KOJIOHHAM, B
TO BpeMs KaK CEPOBOJOPOIHBIN ra3 HUPKYIUPYET OT JHA K BEPLINHE KONOHH. [lns
CONCHCTBUSA CMEIIMBAHMIO I'a3a M BOABI HCIOJNB3YETCS DS ABIPYATBHIX JIOTKOB.
Heiitepuit nepeMeliaercss B BOAY IPU HU3KUX TeMmilepaTypax U B CEpOBOJOPOJ
IIPY BBICOKMX TeMnepaTypax. OGoramieHHble JeHTepreM ra3 WiK Boa YAAISAIOTCS
U3 KOJOHH IIEPBOHl CTYNEHU HA CTHIKE TOPAYMX M XOJOIHBIX CEKIMH, U IpoHecc
MOBTOPSIETCS B KOJOHHAax ciaexymomieit cryneHu. [lpoaykr mocnenneit ¢assel -
Boja, oOoraiieHHas aetepueM 1o 30%, HampaBisiercss B AUCTUIUIALMOHHYIO
YCTaHOBKY [UI1 NPOU3BOJCTBA PpPEAaKTOPHO-YMUCTOH TSDKENOM  BOABI, T.€.
99,75% oxucu nentepus.

B nponecce o6MeHa Mexx1y aMMHAKOM U BOJOPOAOM MOXKHO U3BJIEKaTh AeHTEpHii
W3 CHHTE3-Ta3a IOCPENCTBOM KOHTAaKTa C XUJIKHM aMMHAaKOM B TPHCYTCTBHHU
kKaranuzatopa.  CuHTe3-ra3 nozaercss B OOMEHHbIE KOJIOHHBI M 3aTeM B
aMMHA4HbIN KOHBEpTEp. BHYTpH KOJIOHH ra3 INOAHMMAETCS OT JHA K BEpILMHE, B
TO BpPEeMS KakK KMJIKHHA aMMHAK T€4eT OT BEpUIMHEI KO JHY. JleiTepuii B CHHTE3-
ras3e JHUIIAeTCS BOAOPOJA M KOHLEHTPHUPYETCS B aMMUake. AMMHAK MOCTYIaeT
3aTeM B YCTAHOBKY JUIS KPEKMHIa aMMHaKa Ha JiHE KOJIOHHBI, TOT/la Kak Ta3
coOupaeTrcs B aMMHAaYHOM KOHBEpTEpE Ha BeplInHe. Ha mocnenyrommx CTyNeHsIX
NPOUCXOJUT JaNbHellee oOorameHue, U MYyTeM OKOHYAaTENbHOH IUCTHIULILIUU
IPOU3BOIUTCSH PEAKTOPHO-UHCTas Tspkenas Boda. Ilozmaya cuHTE3-ra3za MOKET
ObITH OOecredeHa aMMHaYHOM YCTaHOBKOM, KOTOpas B CBOIO OUepeh MOXKET OBITH
COOpY)KEHa BMECTe C YCTAaHOBKOW JJis NPOM3BOACTBA TSKENOH BOIBI NyTEM
H30TOIMHOTO OOMEHa aMMHaKa W BoJopoaa. B mpoiiecce aMMHagHO-BOJXOPOAHOTO
oOMeHa B KayeCTBE MCTOYHHKA HCXONHOTO JCHTEPUS MOXKET TaKKe
HCHOJIb30BaThCs OOBIYHAS BOJA.
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6.1.

6.2.

MHorHe TpeaMEThl KIF0YeBOro 000pyNOBaHHs Ul YCTAaHOBOK ITO IPOU3BOJCTBY
TSKENOH BOMABI, HCMONb3yrommx mnpoueccel GC I aMMHaYyHO-BOIOPOIHOIO
obMeHa, IIMPOKO PacHpOCTPaHEHBI B HEKOTOPBIX OTpacisX He(QTEXUMHYECKOH
NPOMBIIITIEHHOCTH. OcobeHHo 3TO KacaeTcsi HeOOJBIIMX  YCTaHOBOK,
ucnone3yronwx mnporecc GC. OnHako HEMHOTHE INpeAMETHl 00OPYIOBaHHS
aBstoTcs cTaHaapTHeIMU.  [lponecce GC M1 aMMMavHO-BOJOPOIHOTO OOMEHa
TpeOyIoT 00paboTKH GOJBIIMX KOJUUECTB BOCIUIAMEHAIOIIUXCS, KOPPO3UOHHBIX U
TOKCHYHBIX JKHUAKOCTEHl IpH MOBBIMIEHHOM JaBiaeHUH. (COOTBETCTBEHHO IIpU
pa3paboTKe CTaHAAPTOB IO INPOEKTUPOBAHHUIO U 3KCIUTyaTallMH AJIs YCTaHOBOK M
000opyIOBaHUs, HWCIONB3YIOIIUX O3TH IPOLIECCHl, CIEAyeT YIAENATh Oonpioe
BHMMaHHE TOMOOPY MATEpHAJIOB M MX XapaKTePUCTHKaM C TeM, YTOObI
00CCTICYUTD JUINTENBHBIA CPOK CITY>KOBI IPH COXPaHEHHH BBICOKOH 0€30MacHOCTH
H HajgexHocTH. OmnpeneneHue MacutaboB oOyCIOBIMBAETCS ITIaBHBIM 00pa3zoM
COOOpaKEHUIMH 3KOHOMHUKH M HeoOxoauMocTH. TaxuMm oOpa3zom, Gosibliias 4acThb
npeaMETOB O00OpPYIOBaHUSA H3TOTOBJSAETCS B COOTBETCTBHHM C TpeOOBaHUAMM
3aKa34MKa.

Hakonen, cnemyer oTMmeruTh, uro Kak B npouecce GC, Tak M B mpouecce
aMMHAYHO-BOJIOPOJTHOTO OOMEHa, MpeaMeTsl O00OpyHOBaHUSA, KOTOPHIE [0
OTACNBHOCTH HE MNpeIHa3HAaueHbl WINM TNOATOTOBJIEHHl CHEUHAIBHO JUIA
MPOM3BOJICTBA TSDKEIOH BOIBI, MOTYT COOHMpaTrbCs B CHCTEMBI, CIICUHAIBHO
IpeIHa3HauYeHHBIE WM HOJATOTOBJICHHBIE Ui TNPOU3BOACTBA TSIKEJIOH BOIBL
[lpumepamMu TakuUX CHCTEM, NPHMEHSEMBIX B OOOHMX TMpoIEccax, SBISIOTCS
CHCTEMA KaTAJTMTHYECKOTO KPEKHHTA, HCIIOJb3yeMas B Tpoliecce 0OMeHa aMMHaKa
W BOJIOPOJAa, M JUCTWUISIMOHHBIE CHCTEMBI, HCIOJb3yeMble B Ipolecce
OKOHYATENbHON KOHLEHTPAlMH TSDKENOM BOXBI, MOBOASAINECH ee JO0 YpOBHA
PEaKTOPHO-YUCTOH.

HpeI[MCTI:I 060py1103aHH;1, KOTOpLBIE CII€UHAJIbHO  [OPE€AHA3HA4Y€Hbl WU
IIOATOTOBJICHEI JIA IIPOHU3BOACTBA TSAKEINOH BOOBI IIyTEM MCIOJIb30BAHUA mmbo
npouecca oOMcHa BOJABI H Cc€poBOJOpOaA, 6o nponecca oOMeHa aMMHaka H
BOAOpOAd, BKIIHOUAKOT:

BOIIO-CCpOBOI[OpOL[Hble 00MeHHbI€e KOJOHHBI

OOMeHHBIE KOJIOHHBI, H3TOTaBIMBAEMbIE U3 MEJIKO3EPHUCTON YTIIEPOIUCTON CTAIH
(manmpumep, ASTM AS516), nuamerpom ot 6 M (20 dytoB) 1o 9 M (30 dyros),
KOTOpBIE MOTYT 3KCIUTYaTHPOBAaThCS TIpH JaBIE€HUM CBbINIe Win paBHOM 2 MIla
(300 dyHT/KB. MIOMM) W UMEIOT KOPPO3HOHHBIH ITONMYCK B 6 MM HIIH GoJibllle,
CIELMAJIBHO TIpeAHa3HauY€Hbl WM IOJATOTOBJICHBI IJIsS IMPOHU3BOJCTBA TSKEIOH
BOABl MyTEM HCIONb30BaHUA IIpollecca M3OTOMHOTO OOMEHa BOABI M
CepoBOAOPOAA.

I'a3onyBKH M KOMNIpeccopbl

OnnoctyneHyatsle, ManoHanopHsle (T.e. 0,2 MIla wumu 30 GyHT/KB. mIO¥M)
LEHTPOOEKHBIE Ta301YBKH WIH KOMIIPECCOPHI VIS HHPKYJISIIIMU CEPOBOIOPOJHOTO
rasa (T.e. rasa, cogepxauwero 6onee 70% H,S), cneunansHo mnpemaHa3HaueHHbBIE
MJIM ITOATOTOBJIEHHBIE Ul IIPOM3BOICTBA TAXKENON BOABI IYTEM HCIIOJIH30BAHHS
npouecca oOMeHa BOABI M CEPOBOIOPONA. ITH Ta30AYBKM MJIH KOMIIPECCOPHI
HMEIOT  IIPOM3BOAMTENBHOCTB, IMPEBBILAIONIYI0O WM  paBHyw 56 M7/c.
(120 000 SSFM) npu OSKCIUTyaTalMH @OJ JaBJACHHEM, IPEBBIIIAIONAM HIIH
paBubiM 1,8 MIla (260 ¢pyHT/KB. IOI0HIM) Ha BXOAE, M CHAOXKEHBI CalbHHUKAMH,
YCTOMYUBBIMU K Bo3zeHcTBHIo H,S.
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6.3.

6.4.

6.5.

6.6.

6.7.

AMMHa‘lHO-BOI[OpOI[Hble 00MeHHbIEe KOJIOHHBI

AMMHA9HO-BOJIOPOJHEIE OOMEHHBIE KOJIOHHBI BEICOTOW 0oisiee WM paBHOH 35 M
(114,3 dyros) nuamerpom ot 1,5M (4,9 dyroB) no 2,5 M (8,2 pyroB), KoTOpHIE
MOTYT  3KCIUIyaTHpOBaThCS IOJ  JaBleHHEM, MpeBbimiaommM 15 Mlla
(2225 dynr/KB. MH0iM), CNIELMATBHO NMPEAHA3HAYESHHEBIE WIIN I0ArOTOBICHHEIE I
HPOM3BOACTBA TsLKEIOH BOABI ITyTEM HCIIOIB30BaHHUSA Mpoliecca 0OMeHa aMMHaKa
K BOAOPOAa.  OTH KOJOHHBI HMEIOT Talkke MO MEHblIEH Mepe OIHO
OTOOPTOBAHHOE OCEBOE OTBEPCTHE TOTO JKE JMaMeTpa, YTO U LWIMHApUYEcKas
YacCThb, 4epe3 KOTOPYIO MOTYT BCTaBJIATHCSA HIIM BHIHUMATHCS BHYTPEHHHE YacTH
KOJIOHHBI.

BHyTpeHHHe 4aCTH KOJIOHHbI M CTYNIEHYATbIe HACOCHI

BHYTpCHHI/Ie qaCTH KOJIOHHBI u CTYII€HYAThIC HacCoOChI, CIICUHUAJIBHO
Np€aHasSHAYCHHBIC HJIH IMOATOTOBJICHHEIC JIA KOJIOHH IS [IPOM3BOJACTBA TAKEIIOH
BOObl ITYTEM HMCIOJB30BaHHUS IIpOoIeCCa aMMHAYHO-BOIOPOIHOIO oOMeHa.
BHYTpCHHI/IC YaCcTH KOJIOHHBI BKJ/IIOYAIOT CHCLOHAJIBHO IIPCOAHA3ZHAYCHHBIC
KOHTAKTOPBI MCEXAY CTYIICHAMH, COI[CfICTB}’IOIIIHC TECCHOMY KOHTAKTy rasa Hu
XKUAOKOCTH. CT}’HCH‘IaTLIC HaCOChbl BKIHOYAKT CIIEHHAIBbHO TIPCAHA3HAYCHHEBIC
norpy>kaeMple B JKHIKOCTH HACOCHI MUI HUPKYIANHWM XKHAKOTO aMMHakKa B
npeaeiax o0bema KOHTAaKTOPOB, HAXOAAILIHXCA BHYTPHU CTYHCHCfI KOJIOHH.

YcTaHOBKH AJA Kpe€KHHTa aMMHaKa

VYcTaHOBKM Ul KpeKHHra aMMHaka, OKCIUTyaTHPYeMBIE II0X JIaBJICHHEM,
npeBslmatomuM  win  paBHeIM 3 MIla (450 pyn1/KB. q10¥MM), crnienuaibHO
NpegHa3HaYCHHbBIE WK MOATOTOBICHHbIE LI IPOU3BOCTBA TXKEJIOH BOIBI MyTEM
HCTIONB30BaHUS MPOLIecca H30TOIMHOro 0OMEHa aMMHaKa H BOAOPO/a.

HndpaxpacHbie aHAIH3aTOPBI NOTJIOIEHHS

WNudpakpacHble aHANM3aTOPH! HOIJIOLIEHUS, CIIOCOOHBIE OCYIIECTBIIATH aHAIIU3
COOTHOUIEHHS MEXIY BOAOPOAOM M JIeHTepHeM B pealbHOM MacinTabe BpeMeHH,
KOT/Ia KOHIIEHTPAUMHK AcHTepHs paBHbI WK npepsinaT 90%.

KaraauTndyeckue neuu

Karanmutnueckue neunm mns nepepaboTku oborameHHOro AEHTEpHEBOro rasa B
TSOKENIYI0 BOJY, CIEHHaJbHO TIIpEeJHA3HAYEHHBIE WM IOATOTOBJEHHBIC JUIA
MPOU3BOJICTBA TSDKENOW BOJBI IIyTEM MCIIOIB30BAHUS IIpoliecca H30TOMHOIO
obMeHa aMMHaKa U BOAOPOaA.

YcTaHoBKH A1  KOHBEPCHH YypaHa H o0opyaoBaHHe, CHelHAJbHO
ApeAHa3HAYEHHOEe WUJIM NOAT0TOBJIEHHOE JJIsl ITOr0

BBOJHOE 3AMEYAHMUE

B ycraHoBkax M cucreMax IS KOHBEPCUM YpPaHa MOXXET OCYILECTBILITHCS OAHO
WM HECKOJIBKO MPEBpaIleHUH U3 OHOTO XMMHUYECKOTO M30TOIA ypaHa B IPYroi,
BKITIOYAs: KOHBEPCHIO KOHIEHTPATOB ypaHOBOH pynsl B UO3, kousepcuro UO; B
UQO,, xousepcuio okuceii ypaHa B UF; umnu UFe, kouBepcuio UF4; B UFg,
koHBepcuio UF¢ B UF,, xousepcuto UF, B MeTa/UIM4ECKHH YpaH M KOHBEPCHIO
¢ropunos ypana B UO,. MHorue ximoueBbleé KOMIIOHEHTH 00OpYyAOBaHHU:A
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7.1.

7.2.

7.3.

7.4.

YCTAQHOBOK JUISi KOHBEPCHM YypaHa XapakTepHbl [JjIsi HEKOTOPBIX CEKTOpPOB
XUMUYeckoil  obpabaThiBaiollel  MPOMBIIUIEHHOCTH. Hanpumep, Bunel
000pynOBaHMs, MCMOIB3yEMOTO B 3THUX IPOLIECCaX, MOTYT BKJIIOYaTh: II€YH,
KapycelbHbIE TEeYH, peakTopbhl C TIICEBAOOKWKEHHBIM CIIOEM KaTajlu3aTopa,
JKapoBble PEAKTOpHble OallHM, >KHIKOCTHBIE LEHTPUDPYrH, AUCTHIUISLIMOHHBIE
KOJIOHHBl H >KHIKOCTHO-)XUJKOCTHBIE JIKCTPAaKIMOHHBIE KOJOHHBL. (OOHAKO He
MHOTHE KOMIIOHEHTH! 000py/IOBaHUS UMEIOTCA B "TOTOBOM BuIE"; OOJBIIMHCTBO
W3 HUX JOJDKHBI OBITH MOATOTOBJIEHBI COTTIACHO TpeOOBAaHUSAM U CTIeMPHKALMSIM
3aKa3yuKa. B HekoTopeix ciywasx TpeOyercs YYMTBIBATH CIEIHATIbHBIE
MPOEKTHbIE U KOHCTPYKTOPCKHE OCOOEHHOCTH MM 3alllUThl OT arpEeCCHBHBIX
CBOMCTB HEKOTOPBIX W3 oOpabaThiBaeMbix xumudeckux Beuiects (HF, F,, CIF; u
¢dropunsl ypana). Hakonel, ciegyeT OTMETHTb, YTO BO BCeX IIpolieccax
KOHBEPCHH ypaHa KOMIIOHEHTHl O0OpYAOBaHHSA, KOTOPHIE OTAEIBHO CIEHHATBHO
HE [peJHAa3HauYeHbl WIM IOATOTOBJIEHB! JUIsi KOHBEPCHUM YpaHa, MOTYT OBITh
oObeoNHEHbl B  CHCTEMBbl, KOTOpBIE CHCHHATBHO TMpeJHasHaueHbl MU
IIOATOTOBJIEHBI JUIS HCTIOJIB30BaHUs B LIETSIX KOHBEPCHH YpaHa.

CnennanbHO npeiHa3Ha4YeHHble WU WOATOTOBJIEHHbIE CHUCTEMBI A
KOHBEPCHH KOHLIEHTPaToB ypaHoBoii pyasi B UO;

HHOACHUTEJIbHOE 3AMEYAHUE

KonBepcus koHueHTpaTtoB ypaHoBodl pyasl B UO3; MOXET OCYIUIECTBISTHCH
CHayaja IOCPEICTBOM DPACTBOPEHMS pYAbl B a30THOH KHUCIOTE€ H 3KCTPaKIHH
OYHMIHEHHOr0 reKcarupara ypaHHJAMHUTPATa ¢ IOMOIIBIO0 TaKOTO PaCTBOPHUTEII,
Kak TpuOyTmi Qocdar. 3areMm rexcarmapar ypaHHIAHHHTpaTa IpeoOpasyercs B
UO; nu6o mocpeqcTBOM KOHLIEHTpaMM M [EHUTpaUUH, JUOO MOCpEnCTBOM
HEHTpalIHu3alky razoo0pa3HbIM aMMHAKOM JIUISL TIOJYYEHHS THypaHaTa aMMOHHS C
nociieAyomen GunbTpauue, CymKon H KaTbIIHHUPOBAaHHEM.

CnennaibHO TpeNHa3HAYeHHbIE MJAH TOATOTOBJEHHBLIE CHCTEMbI JJIs
koHBepcuu UQO; B UFg

MNOACHUTEJIBHOE 3AMEUAHUE

KonBepcus UO3; B UF¢ MoOXeT oOCymecTBASATbCS — HEMOCPEACTBEHHO
¢dTopupoBanueM. [l npouecca TpeOyeTCss HCTOYHHK Ta3000pa3HOro Gpropa HilH
TpexdropucToro xiopa.

CnenuanbHo mpelHasHAaYeHHbIE MJH IOATOTOBJEHHBIE CHCTEMbl JJId
koHBepcuun UO; B UO,

IMMOACHUTEJIBHOE 3AMEYAHUE

Kongepcuss UO3 B UO, MOXET OCYUIECTBIATHCS MOCPEACTBOM BOCCTAHOBJIEHUS
UO3 razoo6pa3HbIM KPEKUHI-aMMHAKOM HJIH BOJOPOIOM.

CneunajbHO MNpelHA3HAYEHHbIE MJIM HNOATOTOBJEHHbIE CHCTEMBbI JIsl
koHBepcuu UQO; B UF,

IMMOACHUTEJIBHOE 3AMEYAHUE

Konsepcua UO; B UF4; MoxeT ocymecTBasThCs mocpeactBoM peakimu UO, c
ra3oo6pasHeiM ¢ropHcThIM Bonopoaom (HF) mpu temnepartype 300-500°C.
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7.5.

7.6.

7.7.

7.8.

CnenuanbHo mNpeiHa3HAYeHHbIE WJIH NOATOTOBJIEHHLIE CHCTEMbl AJs
konBepcun UFy B UFg

ITOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UF, B UF; ocymiecTBiseTcss MOCPEACTBOM 3K30TEPMHUYECKON peakunuu
¢ ¢ropoM B peaxTopHoit Oamme. UFs KOHIEHCHPYETCS W3 TOPSYHX JETYIHX
rasoB MOCPEICTBOM IIPOMYCKaHUA NOTOKA Ta3a 4Yepe3 XONOAHYIO JIOBYIIKY,
oxyaxaeHuywo 1o -10°C.  Jlnga npomecca TpedyeTcs HCTOYHHK Tra3000pasHOro

¢ropa.

CnenuManbHO MNpeaHasHaYeHHble WJIH TOATOTOBJIEHHbIE CHCTEMbl IS
koHBepcuu UF4 B MeTaniu4eckuid ypaH

IMOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UF; B MeTauimueckuit ypaH OCYIIECTBISETCS IIOCPEICTBOM €ro
BOCCTAHOBJICHMS MAarHueM (KpyIHbIE [ApTHH) WM KalblHeM (MaJible MapTHH).
Peaknust ocyuiecTBiseTcss NpH TeMIepaTypax BhIIE TOYKW TUTABJICHHS ypaHa
(1130°C).

CrnenuaibHo NpeAHA3HAYEHHbIE WM TOArOTOBJEHHbIE CHCTEMbI s
kousepcuu UFg B UO,

NOACHUTEJIbHOE 3AMEYAHUE

Kousepcus UFg B UO, MOXeT OCYIIECTBIATBCA IOCPEACTBOM OHHOIO M3 TpeX
npoueccoB. B nepom nponecce UFg BoccTanaBnupaercs u runponusyercs B UO;
C UCIIONB30BaHHEM Bojopona Hu napa. Bo Bropom mponecce UFg rupponusyercs
pAacTBOpEeHUEM B BOJE, IS OCAKICHUS IUypaHaTa aMMOHUS NOOaBNseTCsS aMMHaK,
a nuypasar BoccTaHaBnuBaercs B UO, BogoponoM npu temnepatype 820°C. Ilpu
Tpethem mpolecce raszoobpasusie UFs, CO, u NH; cmemmBaioTcs B BoOne,
ocaxcaas ypaHuwiIkapOoHaT aMMOHHA. Y paHWIKapOOHAT aMMOHHMS CMEIIUBAETCS C
mapoMm u BogopojaoM npu Temneparype 500-600°C nns npoussozactea UO;.

Koneepcusa UFg B UO, 4acTo ocylecTsiseTca Ha IepBOH CTYyIIEHH YCTaHOBKH IO
HU3TOTOBRJICHUIO TOILIABA.

CnenualbHO mNpeaHa3sHAYeHHbIE WJIH TMNOATOTOBJIEHHbIE CHCTEMBI [
koHBepcuu UFg B UF,

NMNOACHUTEJIBHOE 3AMEYAHHUE

Kousepcust UFg B UF4 ocyliecTBiiseTcsi HOCpeACTBOM BOCCTAHOBJICHUS
BOJIOPOJIOM.
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