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Oo0mee pacnpocTpaneHue
Pycckuit
SI3bIK OpurMHaNa: aHTIMHCKUI

[ononHuTenbHbIW NpoToKoN K CornalwieHunto
mexay Mcnamckon Pecnyonunkon MpaH u
MexayHapoaHbiM areHTCTBOM N0 aTOMHOW
9Heprum o NPMMeHeHUn rapaHTnUn B CBA3N C
[loroBOopoOM O HepacnpoCTpaHeEHNU
A0EepPHOro opyXxums

1. B HAaCcTOAIICM  JOKYMCHTC IJid CBCACHHUA BCCX YJICHOB INPUBOAHUTCA  TCKCT
JononuurensHoro npotokona k Cormamenuto mexay Wemamckoit PecnyOmukoit Upan u
MexyHapOIHBIM arcHTCTBOM II0 aTOMHOW HEPIMHM O IPHUMEHEHUHU TapaHTUH B CBA3M C
JIoroBopoM 0 HEPACHPOCTPAHEHUU SAIAEPHOIO opyxcﬂ;ll. CoBeT ynpaBiSIIOIIMX YTBEPAUII
JononuurensHbiit mpoTokoi 21 HosOps 2003 roxa. On 6bu1 noanucan 18 nexadpst 2003 roxa
B Bene.

2. Bo ucnonnenue crateu 17 J[omoaHUTENHHOrO MPOTOKOJIA OH BCTYHHUT B CHIIy B JIEHb,
Korga AreHTcTBO moiyuut oT Mcmamckoit PecyOnuku MpaH nmucbMeHHOE yBEIOMIIEHHE O
TOM, YTO 3aKOHOZATEIbHbIE H/UIM KOHCTUTYIIHOHHBIE TpeOoBaHus MpaHa, HeOOXOAMMBIE IS
BCTYIUIEHUS B CHJIy, BbINIOJNHEHBL. Mpan yBemomusn ATeHTCTBO, 4YTO 10 BCTYIUICHUS
[Ipotokona B cuwily OH OyAeT NPUMEHSATb €ro Ha BPEMEHHONW OCHOBE €O JHS Hadaia
peammsaru CoBMecTHOTO BeceoObemumromiero miana aeiicteuii (CBII/L). CooTBeTcTBEHHO, C
16 ssaBapst 2016 rona [IpoTokon npuMeHseTCss Ha BPEMEHHOM OCHOBE.

! Texcr Cormarnenus npuBesen B gokymente INFCIRC/214.



INFCIRC/214/Add.1
JlobaBienue

JIOIIOJIHUTEJIBHBIN ITPOTOKOJI K COTJIALLIEHUIO
MEX]TY UCJIAMCKOWM PECITYBJIMKOM UPAH
1 MEXYHAPOJIHBIM ATEHTCTBOM 110 ATOMHOM SHEPI' N
O ITIPUMEHEHUU TAPAHTHIM B CBSI3U C JOTOBOPOM
O HEPACITPOCTPAHEHUNU AJEPHOI'O OPYXXUA

OTMEYA{, uro Wcmamckas Pecnybnuka Hpan (manee ummenyemass “Upan”) u
MexnyHapoJaHOE AareHTCTBO 10 AaTOMHOM »JHepruu (manee uMeHyeMoe "ATeHTCTBO'")
ABJIAIOTCS ydacTHHMKaMu CoryameHus 0 NPpUMEHEHMM TapaHTH B cBsizu ¢ JloroBopoM o
HEpacIpoCTPaHEHUHU SIEPHOTO OpyXus (nanee mmenyemoro "CorjameHue o rapanTusax'),
KOTOpO€ BCTynujo B cuity 15 mas 1974 rona;

YUUTBIBAS xenanue MexXIyHaApOTHOTO COOOIIECTBA emie 0ojiee YKPEMUTh PEXUM
SAICPHOTO HEPACHpPOCTPAHEHUS] IyTeM TOBBIMICHUS ACUCTBEHHOCTH U 3(P(HEKTUBHOCTH
CUCTEMBI rapaHTUi ATEHTCTBA,

HAIIOMUWHASI, uto AreHTCTBO IIPHU OCYLIECTBJIECHUYU FapaHTU TOJKHO YUYUTHIBATh
HEOO0XOIMMOCTh: M30€raTh CO3JaHMs MPENATCTBUA 3KOHOMHYECKOMY U TEXHOJIOTHYECKOMY
pa3BuTHiO MpaHa winM MeXIyHapoJHOMY COTPYAHHYECTBY B 00JacTH MUPHOM sepHOMN
NeSTeIbHOCTH; COOJIIOJAaTh JCWCTBYIOIIME IIOJIOKEHUsI B OOJACTH OXpaHbl 3/I0pOBbS,
O0e3omacHOCTH, (U3WYECKOM 3alIuThl, a TaKXKe JApyrue JAeHCTBYyIoOmUe TpeOOBaHUS
0€30MacHOCTH M MpaBa OTIENbHBIX JIHIL, U IPUHUMATh BCE MEPHI MO 3alUTe KOMMEPUECKUX,
TEXHOJIOTUYECKUX W TIPOMBIIIJICHHBIX CEKPETOB, a TaKXke Apyro KOH(HICHIMAIHHON
MH(pOpMaLNHU, KOTOpasi CTAHOBUTCS] €My M3BECTHOM,

[TPUHUMASA BO BHUMMAHUME, uyrto wyacToTa MpOBEIEHUS W WHTECHCUBHOCTH
MEpONpUATHH, YKa3aHHbIX B HacrosmeMm [Iporokone, OyayT mNoagepkKHUBAaThCs Ha
MUHUMaJIbHOM  ypOBHE, COOTBETCTBYIOIIEM L€IM IOBBINIEHUS JEHCTBEHHOCTH U
3¢ (HEeKTHBHOCTHU TapaHTHIi ATCHTCTBA,

HACTOAIINM Hpas u AreHTCTBO COTJIaCHIINCH O HUKECIIETYIOIIEM:



CBsA3b MEXAY HACTOSAIIUM ITPOTOKOJIOM
N COI'VTAIIEHUEM O 'APAHTUSAX

Cratps 1

[Tonoxxenus CornameHus o0 rapaHTHAX NPUMEHSIOTCS K HacTosmeMy [IpoTokoiy B Toil Mepe,
B KaKOIl OHM COOTBETCTBYIOT MOJIOKEHHUSIM HacTosiero [IpoTokona 1 coBMecTUMBI ¢ HUMH. B cityuae
IIPOTUBOpEUUsT MEXAy NoyokeHuAMH CorylalieHuss O TapaHTHAX M IOJOXKEHUSIMHM HAaCTOSILIETO
ITpoTokosa mpuMeHsIOTCs MoNoXKeHus HacTosero Ilporokona.

HNPEJOCTABJIEHUE NTHO®OPMALIUN

Cratpg 2

a. I/IpaH OpeaoCTaBIIACT AI‘CHTCTBy 3asBJICHUC, COACPIKAIIICE:

)

iii)

vi)

of1ee onvcanue U MHGOPMALHIO, YKa3bIBAIOLIYI0 MECTO IPOBEACHUS OTHOCSIIUXCS
K SICpHOMY TOIUIMBHOMY LIMKIy HAay4HO-HCCIEIOBATEJBCKUX W  OIBITHO-
KOHCTPYKTOPCKHX paboT, HE CBSI3aHHBIX C SAEPHBIM MaTEpPHaloM, OCYILECTBIISIEMbIX
rae-mu0o, KOTopble (MHAHCUPYIOTCS, IOJYYWJIM KOHKPETHOE pas3pellieHHe WIH
KOHTPOJIMPYIOTCSI WM OCYIIECTBIAIOTCSA OT uMeHH MpaHa;

OTIpe/ieTIeHHYI0 ATEHTCTBOM Ha OCHOBE OKHMIAEMOTO IOBBIIIEHUS JeHCTBEHHOCTH
nnmi 3¢ QeKTUBHOCTH W corjacoBaHHylo ¢ MpaHoMm nHpOpManuio o Kacarouencs
rapaHTHH KCITyaTallMOHHOW JIEATENBHOCTH HA YCTAHOBKAX M B MECTAaX HAXOKICHHUS
BHE YCTaHOBOK, TJIe OOBIYHO MCIIONB3YETCS SIIEpPHBIN MaTepHa;

06H_I€C OIIMCAaHUEC KaXJIO0ro 3JaHHusA Ha KaXaoi IJIomaakKke, BKIOYasd €ro
HCIIOJIB30BAHUE, U, €CJIIM 3TOr0 HCAOCTATOYHO — OIHMCAHUC €TI0 COACPKHUMOTIO. 9T0
OIMMCAaHHE BKIIFOYACT KapTy TaKOM IIJIOIIa KM,

OMHCAaHWE MaciiTaba omepanuid I KaKIOTO MeCTa HaXOXKICHHS, HWMEIOIIETO
OTHOIIIEHUE K JIEATEIILHOCTH, YKa3aHHOH B mpuiiokeHnu | k Hactosmemy [IpoTokomy;

WH(GOPMAITNIO, YKA3hIBAIOIIYI0 MECTO HAXOXACHHUS, SKCIUIyaTaIl[IOHHOE COCTOSTHHAE U
OLICHOYHBIC TOAOBBIC IMPOU3BOJACTBECHHBLIC MOIIHOCTH YPAHOBLIX PYIHHUKOB U
00OraTUTENbHBIX YCTAHOBOK M TOPUEBBIX OOOTAaTHTENBHBIX YCTAHOBOK U
CYIIECTBYIOUINI TOA0BOH 00bEM MPOU3BOJCTBA TAKUX PYTHHUKOB U O0OTaTHTEIHHBIX
ycTanoBok aiist Mpana B niennoM. Mpan npegocTaBiseT mo 3anpocy ATEHTCTBA TaHHBIC
O CYIIECTBYIOIIEM TOJJOBOM O00BEME NPOU3BOJCTBA OTICIBHOTO pPYJIHHKA WIH
oboraTutenbHON ycTaHOBKH. llpenocraBieHune 5Toil wHbopmamuu He Tpelyer
BEJICHHSI ITOIPOOHOTO yUueTa AIEpHOTO MaTepHara,

“H(pOpPMAITUIO OTHOCHUTEIHHO HCXOMHOTO MaTepuaa, KOTOPBIA eIe HE TOCTHUT
COCTaBa M YHUCTOTHI, KOTOPBIC AENAIOT €r0 MPUTOJHBIM JJI U3TOTOBJICHUS TOIUIMBA
WJIM N30TOITHOTO 0OOTaIeHHsI, BKIFOYAIOIIYIO:

a) KOJIMYECTBa, XWMHUYECKHH COCTaB, HCIOJb30BAHME WM IpeaIojaraeMoe
WCIIOJIb30BAaHUE TAaKOT0 MaTepuaia, HE3aBUCUMO OT €ro SACPHOTO WIH
HesZICPHOTO WCIOJB30BAHMS, IS KAXKIOTO MecTa HaxoxaeHus B Upane, B
KOTOPOM TaKOil Marepuall IMPHUCYTCTBYeT B KOJHYECTBAX, IMPEBBIIIAFOIINX
JIeCSITh METPUYSCKUX TOHH ypaHa H(WIM) JBailaTh METPHUYSCKUX TOHH
TOpUs, a IJIs APYTUX MECT HaXOXJCHHs C KOJIMYecTBaMH Ooyiee OIXHOH



vii)

viii)

METPUYECKOW TOHHBI — 0O0IIee KOJMYecTBO Ui MpaHa B IeloM, €ClH 3TO
o0Iee KOJNMYECTBO TMPEBBILACT AECSATh METPHYECKHX TOHH ypaHa HIIH
IBanIaTh METPUUECKUX TOHH Topus. [IpenoctaBnenue 3Toil uHGOpMauy He
TpeOyeT BeJeHUsI HOAPOOHOTO yueTa sIepHOro MaTepuaia;

b) KOJIM4YECTBA, XUMHYCCKUM COCTaB U ITYHKT HAa3HA4YCHUA Ka)K,E[OfI 3KCHOpTHOI\/'I
IIOCTABKH U3 I/IpaHa TAKOr'0 MaTepuraa Ajid KOHKPCTHBIX HEAACPHBIX ueneﬁ B
KOJIMYECTBAX, IIPEBBIIITAIOIINX

1) JIeCATh METPUYECKUX TOHH ypaHa, WIM JUIsl IOCIEA0BATEIbHBIX
SKCIIOPTHBIX IIOCTABOK ypaHa u3 MpaHa B 0JTHO U TO K€ rocyapcrBo,
KaXXJas U3 KOTOPBIX MEHEE NECATH METPUYECKHX TOHH, HO CymMMa
KOTOPBIX IPEBBIIIAET AECATh METPUUECKUX TOHH B TEUEHUE FOJ1A;

2) ABallaTb MCETPHUYCCKHUX TOHH TOpUA, WIW 4 IMOCICAOBATCIbHBIX
9KCIIOPTHBIX MMOCTAaBOK TOPHA U3 I/IpaHa B OJHO U TO K€ rocyaapcCTBo,
Kaxaasa U3 KOTOPBIX MEHEC JABaalaTh METPUYCCKUX TOHH, HO CyMMa
KOTOPBIX ONPEBLIIIACT ABAANATH MCTPUICCKHUX TOHH B TCUCHUEC I'0J1a,

C) KOJIM4YECTBA, XHUMUYECKUH COCTaB, MECTO HAXOXKACHHA B HACTOAIICC BPEMS U
HCIIOJIB30BAHUE HWIIM IIPEAIIOIaracMo€ HCII0JIb30BaHUEC Ka)K,Z[Oﬁ PIMHOpTHOfI
IIOCTaBKH B I/IpaH TaKOIro Marepuaia Ijid KOHKPCTHBIX HEAACPHBIX ueneﬁ B
KOJIMYCCTBAX, NPCBLIITAIOIIUX!

1) JIeCATh METPUYECKUX TOHH ypaHa, WM JUIsl TOCJIEAO0BATEIbHBIX
MMIIOPTHBIX TIOCTAaBOK ypaHa B MpaH, kaxias W3 KOTOPBIX MeEHee
JIECSITH METPUYECKHX TOHH, HO CyMMa KOTOPBIX INPEBBIIIAET IECATh
METPUYECKUX TOHH B TEUCHUE T'OJa;

2) NBaIIaTh METPHUYECKUX TOHH TOPHSI, WK JUISI TOCIEAOBATEIbHBIX
MMITOPTHBIX TIOCTaBOK Topus B MpaH, kaxmas w3 KOTOPBIX MEHEe
NMBAAIATH METPHUYECKUX TOHH, HO CyMMa KOTOPBIX IIPEBBIIIAET
JTBaJIIIATh METPUUCCKIX TOHH B TCUCHUE TOQ;

Inmpyu TOM IIOHMMAaHHUH, UYTO IMPCACTABJICHHUC I/IH(i)OpMa]_II/II/I O TakKOM Marcpualiec,
NpeAHA3HAUYCHHOM IJId HEAACPHOI'0 HUCIIOJIb30BaHUA, MOCJIC TOTO KaK OH AOCTHUTHET
OKOHYATEIIbHOM (l)OpMI:I CBOCTO HCAACPHOI'O UCIIOJIE30BAHUs, HC Tp€6y€TC$I;

a) vH(pOpMAIIO OTHOCHUTEIHFHO KOJUYECTB, BUIOB HCIIOJIB30BAHUS U MECT
HaXOXJCHUS SIICPHOTO MarTepualia, OCBOOOXKICHHOTO OT TapaHTUHl B
COOTBETCTBHHU cO cTatber 37 CornamieHus 0 rapaHTHsX;

b) WH(POPMAITUIO OTHOCHTEIHFHO KOJHUYECTB (KOTOpas MOXET WUMeTh (opmy
OHeHOK) U BHUJOB HCIIOJIB30BAHUA B KAXKAOM MECTC HAXOXICHUSA SAACPHOTO
MaTepuana, 0CBOOOKICHHOTO OT TapaHTUH B COOTBETCTBUU CO cTaThel 36(b)
CornanieHusi 0 TapaHTUSIX, HO e€llle He HaXOMAIIErocsi B OKOHYATEIbHOM
dbopme ms HESANEPHOTO WCIOIB30BAHUSA, B KOJMYECTBAX, MPEBBIIAIOIIIX
ykazaHHbeie B cTatbe 37 CornamieHus o rapanTusx. [IpemocraBineHue 3Toi
HHpOpPMAIUK He TPeOYEeT BEJCHHUS MOAPOOHOTO yUueTa AAePHOr0 MaTepHana,;

nH(GOPMAIMI0  OTHOCHUTENPHO  MECTa  HAXOXKIEHUS  WIH  JajdbHewmei
00pabOTKM OTXOAOB CPETHETO WIIM BBICOKOTO YPOBHS aKTHBHOCTH, COJEpPKallhX
IUTyTOHUH,  BBICOKOOOOTAIIEHHBI ypaH WIW  ypaH-233, B  OTHOUICHHUH
KOTOPBIX TPUMEHEHHE TapaHTHH OBLIO MPEKPAIeHO B COOTBETCTBUHU CO cTaThei 11
Cornamenuss o rapanTusix. [Jis 1mead JaHHOTO MyHKTa "nanbHelinas oOpaboTka"



HEC BKJIIOYACT MEPECYINAKOBKY OTXOHOB WJIM UX )Z[ElJIBHCfIIHCG KOHAUIITMOHUPOBAHHUE, HE
npeaycMaTpuBaroniee pasacjiCHus 3JICMCHTOB, JJId XPaHCHU UJIU 3aXOPOHCHHA

CIIEAYIOIIYI0 HMH(OPMAIMI0O OTHOCHTENBHO COTJIACOBAHHOTO O00OpyNOBaHUS U
HESAJIEpPHOr0 MaTepuana, epeuyucIeHHbIX B pwiioxenuu II:

a) M0 KaXIOH SKCHOpPTHOW mocTaBke u3 MpaHa Takoro oOopynoBaHusl U
MaTepuaia: HMIACHTU(HUKAIMSA, KOJMYECTBO, MECTO MPEANOoJaraeMoro
UCTIOJIB30BaHUS B TOCYAapCTBE-N0yyaTese U AaTa WM B COOTBETCTBYIOLINX
CIIydasx OXHJlaeMas JlaTa dKCIIOPTHOM MOCTaBKH;

b) [0 KOHKPETHOMY 3ampocy ATreHTCTBa, MOATBepkJIeHHEe IMpaHoOM Kak
UMIOPTUPYIOIUM  TOCyAapcTBOM  HMHGpOpMaunuy,  MIPEeIOCTaBIECHHON
ATEHTCTBY JApPYTMM TOCYJIapcTBOM B OTHOIIEHHH 3KCIIOpPTa TaKoro
obopyznoBanus U MaTepuana B paw;

o0IMe TUIaHBI Ha MPEICTOANINI IECATUICTHUN TEepPHOJl, UMEIOIIHe OTHOIIEHHE K
Pa3BUTHIO SIIEPHOTO TOIUIMBHOTO IMKJIA (BKIIOYAs IUIAHHUPYEMBIE OTHOCSIIHECS K
SIIEPHOMY  TOIUIMBHOMY  IIMKIY  HAYYHO-HCCIEAOBATEIBCKME UM OMBITHO-
KOHCTPYKTOPCKHE  paboThl), KOTZa OHH YTBEPXKACHBI  COOTBETCTBYIOUIUMHU
KOMIIETEHTHBIMU OpTraHamu B Mpawne.

Wpan npunaraer Bce pa3yMHbIE YCHIINSA, C TEM YTOOBI IPEIOCTABUTh ATEHTCTBY CIIEAYIOIIYIO
WHPOPMALHIO:

i)

oO1iee onucaHue ¥ MHPOPMAINIO, YKA3bIBAIOIYI0 MECTO IPOBEICHHUS OTHOCSIIUXCS
K AICpHOMY TOINIMBHOMY UKITY Hay4YHO-UCCJIICA0BATCIbCKUX u OIIBITHO-
KOHCTPYKTOPCKHX pa0OT, HE CBS3aHHBIX C SOCPHBIM MaTepHalioM, KOTOpHIE
KOHKPETHO OTHOCSITCA K 0OOraiieHuro, nepepaboTKe SIEpHOr0 TOIUIMBA HIH K
00paboTKEe OTXONOB CPEIHEr0 HIM BBICOKOTO YPOBHS AKTUBHOCTH, COJCPIKALIMX
TUTYTOHHI, BEICOKOOOOTAIIEHHBIH YpaH WK ypaH-233, oCcyIIeCTBISEMbIX I/Ie-TM00 B
Hpane, HO KOTOpble HE (MHAHCHPYIOTCS, HE TMOJYYMIM KOHKPETHOTO Pa3peIlcHHS
WM HE KOHTPOJUPYIOTCSA MpaHOM MM HE OCYIECTBIISIIOTCS OT uMeHu Wpana. J{ns
LEeN JaHHOTO MYyHKTa "0OpaboTka" OTXOJOB CpEeJHEr0 WM BBICOKOTO YpPOBHS
aKTHBHOCTU HE BKIIOYAET MEPEYNaKoBKY OTXOJOB MM MX KOHAWIUOHUPOBAHUE, HE
IpeaycMaTpHUBaloLIee pa3aeleHNs SIEMEHTOB, sl XpaHEHUS MIIH 3aXOPOHCHUSI.

obmiee omucaHuWe JEATCTPHOCTH M CBEJCHUA O JIMIC WIM OpraHU3alluu,
OCYILECTBJISIONIUX TaKyl0 JCSITENBHOCTh B OIMPEAENCHHBIX ATEHTCTBOM MECTax
HaXOXKJIEHUS 3a TpeJielaMy TUIOMAAKH, KOTOPBIE, 0 MHEHUIO ATEHTCTBA, MOTIIH ObI
(yHKIMOHANKHO OBITH  CBSI3aHBI C  JACATCIBHOCTHIO Ha OTOW  IUIOIIAJKE.
IIpenocraBnenne Takoi WHGOPMAIMH SBIACTCS IPEIMETOM KOHKPETHOTO 3arpoca
ArentcTtBa. OHA NPEOCTABIAECTCS B KOHCYJIBTAIIMN C ATEHTCTBOM M CBOEBPEMEHHO.

[To 3ampocy ArentrcrBa MpaH maeT yTOYHEHHWS WIA Pa3bsICHEHHS JT000W WHOOpMAIIHH,
MPEJOCTAaBICHHON B COOTBETCTBUM C HACTOSLIEH CTAaThbedl, B TOW CTENEHU, B KOTOPOW OHa
HMMeEeT OTHOIICHHE K IIeJIM FapaHTUH.



Cratpa 3

Wpan npenocrapnsier AreHTcTBY B TeueHue 180 jHel mocie BCTYIUICHUS B CUTY HACTOSIIECTO
[Iporoxona mH(pOpManio, 0 KOTOpPOi roBoputcs B ctarbe 2.a.(i), (iii), (iv), (v), (vi)(a), (vii) u
(x) u B cratbe 2.b.(1).

Wpan npenocraBiser AreHTCTBY 10 15 Mas KaXA0ro rojia OOHOBJICHHYIO WH(GOPMAIUIO, O
KOTOpOW TOBOPUTCS B TYHKTE a. BBINIE, 32 IEPHOJ, OXBATHIBAIOIIUHN IPEAIIECTBYOUIHI
KasleHmapueIii Ton. Ecnmm paHee mpepocraBieHHas WHpOpMAIUs ocTaiach 0e3 M3MEHECHHH,
Upan yBegomisier 06 3TOM.

Wpan npenocraBnser ATEHTCTBY 0 15 Masi Kaxa0ro roja WH(GpOpMaIUIo, ONpeACICHHYIO B
crathe 2.a.(vi)(b) u (c), 3a Iepuo/I, OXBATHIBAIONTUI TPEIIICCTBYIOMINA KaJICHIAPHBIN TOJI.

Hpan exekBapTalbHO TMPENOCTABISET ATCHTCTBY HWH(QOPMAIMIO, ONpENEICHHYI0 B
cratee 2.a.(ix)(a). Jta nHpOpMAIMA MPEJOCTaBIsSETCS B TEUECHHE LICCTUACCATH JHEW mocie
OKOHYaHHS KKIOTO KBapTaia.

Hpan mpenocrtaBiaseT ATEHTCTBY HH(OpPMAIHIO, ONpenelcHHYI0 B crarhe 2.a.(viil), 3a
180 mHe# m0 OCyIIeCTBICHUS JalbHEHIIe o0paboTku, u a0 15 Mas Kaxmoro rojaa
nHpopMaio 00 M3MEHEHHSX MECT HaxXOXACHWS 3a TIepHOJl, OXBaTHIBAIOIHIA

MPENIECTBYIOMINI KaJleH1apHbIN TO/I.

Hpan u ATeHTCTBO JOTOBApHBAIOTCS O BPEMEHH M YacTOTE MpeJoCTaBlicHHs HH(GOpMAaIH,
OIpeeNICHHOM B cTaThe 2.a.(ii).

Hpan mnpenocraBiser AreHTCTBY WH(pOpMaIuio, ompeaeiieHHyl0 B cTaThe 2.a.(ix)(b), B
TEYCHHE IIECTUACCATH JHEH TOCIIe MOCTYIUICHHUS 3apoca OT ATCHTCTBA.
JOMOJHUTEJIBHBINA TOCTYII
Cratbs 4

HH)KGCHCI[YIOHIGG MMPUMCHSCTCA B CBA3HM C OCYHICCTBJIICHUCM JOIIOJIHUTECIBLHOTO IOOCTYyIIa B

COOTBETCTBHUU CO CTaTheH S5 HaCTOAICTO HpOTOKOJ’IaZ

a.

ATEHTCTBO HE CTaBUT IE€IM MEXAaHUCTHYECKM WIH CUCTEMAaTHYECKH IPOBEPSTH
WHOPMAIHIO, O KOTOPOI TOBOPHUTCS B CTaThe 2, OJHAKO ATCHTCTBO HMEET JOCTYI K:

1) nr000My MecTy HaxOXKICHHS, 0 KOTOPOM TOBOpHTCS B cTathe 5.a.(i) wmm (ii), Ha
BBIOOPOYHOH OCHOBE C LENIbI0 OOECHEYCHUS YBEPEHHOCTH B OTCYTCTBHH
HE3asBIICHHBIX SIEPHOTO MaTepHaia u IesTeIbHOCTH;

i) Tr000My MECTy HaxXOXAEHHsI, 0 KOTOPOM TOBOPHTCS B cTaThe 5.b. WM C., B HesIX
pelIeHus] BOMpOCca, CBSA3aHHOTO C TPaBUJIBHOCTBIO M TIONHOTOW WH(popManuwy,
MPEJOCTaBIEHHON B COOTBETCTBMU CO CTaTbel 2 WM B ILENAX YCTpaHEHUsS
HECOOTBETCTBHS, CBSI3aHHOTO ¢ 3TOI MH(popMaruei;

iii) nr000My MecTy HaxOXISHHsS, O KOTOPOM TOBOpPHUTCA B cTaThe S5.a.(ili) B TOM
CTEIIEHHU, B KOTOPOH 3TO HEOOXOAMMO ATEHTCTBY I TTOATBEPKIACHIS TS TIeTIeit
rapantuii 3aseieHus MpaHa o craryce yCTaHOBKM WIIM MECTa HAaXOXXICHUS BHE
YCTaHOBOK, TJIe paHee OOBIYHO MCIIOJIB30BAJICS SIACPHBIN MaTepHal, Kak CHATHIX C
IKCILTyaTaluw;



1) 3a UCKITIOYEHUEM CITy4aeB, YKa3aHHBIX B MyHKTe (ii) HIKE, ATEHTCTBO HAIPaBJIseT
Hpany npeasapuTenbHOe yBEAOMIIEHHE O AOCTYIIE IO KpaifHel mepe 3a 24 yaca;

i) B OTHOILIEHHH AOCTYyINa K JIIOOOMY MECTy Ha IUIOLIaJKe, KOTOPbIM 3ampalinBacTcs
B COYETAHUU C MOCEUICHUSIMH I TIPOBEPKH WH(OPMAIMH O KOHCTPYKLIUHU I C
MHCTICKIMSAMH 7Sl CHEHHANbHBIX LeJield WiM OOBIYHBIMH MHCHEKIHMAMH Ha 3TOU
IUIOLIA/IKE, CPOK MPEIBAapUTEIHLHOTO YBEAOMIICHHUS, €CTIM ATEHTCTBO oOparaercs
C 3ampocoM 00 3TOM, cCOCTaBiIseT, MO KpailHeH Mepe, I1Ba daca, OJHAKO B
MCKJTFOYUTENBHBIX 00CTOATENbCTBAX, MOXKET COCTABUTH MEHEE JIBYX YacOB;

MpeaABAPUTECIILHOC YBCIAOMIICHUC HANPABJISICTCA B IMUCBMCHHOM BHUJAC MU B HCM KOHKPETHO
YKa3bIBAOTCA MPUYUHBI JOCTYyIIa U ACATCIIBHOCTD, KOTOpasA JOJIXKHA OBITh OCYHICCTBJICHA BO
BPEMs TAKOI'o JOCTyTIa,

B CIIydae BOIIPOCa MJIM HECOOTBETCTBUS ATEHTCTBO MpeaocTaBiieT Mpany BO3MOKHOCTh AaTh
pa3bsCHEHHE W CIIOCOOCTBOBAaTh PEIISHHIO ATOTO BONpOCa WM YCTPAHEHHIO 3TOTO
HECOOTBETCTBUA. Takas BO3MOXXHOCTh OyJEeT MPemOCTaBIATHCS IO HAMpaBJICHHS 3ampoca O
JIOCTYIIe, €CIM TOJIBKO ATEHTCTBO HE COUTET, YTO 3aJCpKKa B MPEIOCTABICHUU JIOCTYIIA,
BO3MOJKHO, HAHECET yIIepO LeiH, ¢ KOTOPOH 3ampaiinBaeTcs 3TOT JocTyn. B moboMm ciaydae
ATeHTCTBO HE JieJlaeT KaKuX-JIMO0O BBIBOJOB B OTHOIIEHHWH BOTPOCA MIIA HECOOTBETCTBHUS JI0
TeX Top, moka Mpany He OyaeT mpeaocTaBicHa Takas BO3MOXKHOCTE;

ecnmu ¢ MpaHOM He NOCTUTHYTO WHOW JIOTOBOPEHHOCTH, JAOCTYIT OCYIIECTBIISETCS TOJBKO B
TEeUEHUE OOBITHOTO PAbOIETo JTHS;

Hpan wuMeeT mpaBo Ha CONPOBOXAECHHWE HHCIEKTOPOB ATEHTCTBA BO BpeMs JOCTyIa
npeacTaButensiMu  Mpana mpu  yclnoOBHMM, YTO 3TO HE 3aJepXKUBAET BBIOJHEHHE
MHCIIEKTOPaMHU CBOMX (YHKLUI WM MHBIM 00pa30M HE MPENATCTBYET STOMY.

Cratbs 5
Wpan npenoctaBnseT ATEHTCTBY OCTYII K:
1) M000My MECTY Ha TUTOIIAIKE;

i) JIO0OOMY MECTy HaxOXJCHHUS, OIpelneieHHOMYy MpaHOM B COOTBETCTBHH CO
cTarbel 2.a.(v)-(viii);

iii) MOOON CHATOM C SKCIUTyaTallid YCTAaHOBKE WJIM CHITOMY C OKCIUTyaTallid MECTy
HaXOKICHUS BHE YCTaHOBOK, T paHee 0ObIYHO MCIIONIb30BAJICS SACPHBI MaTepHa;

JMO0OMY MECTy HaxXOXJIEHUs, OnpejeliecHHOMY MpaHOM B COOTBETCTBUHU CO CcTarbel 2.a.(1),
crarbeit 2.a.(iv), crarbeii 2.a.(ix)(b) mimu crateeit 2.b., MTOMUMO TeX, O KOTOPBIX TOBOPHUTCS B
nyHKTe a.(i) BBINIC, IPU YCJIOBHH, YTO, €CJiM MpaH He MMeeT BO3MOXHOCTH INPEIOCTABHTH
Takol goctyn, MpaH mnpuiaraer Bce pasyMHbIC YCWIMS Ui HE3aMEUIUTEIBHOIO
yJIOBJICTBOPEHUS TPeOOBaHUN ATEHTCTBA C TIOMOIIBIO UHBIX CPEJICTB;

1000My MECTy HaxXOXKICHUS, OTNPEeICHHOMY ATEHTCTBOM, IIOMUMO T€X MECT HaXOKIACHHS,
0 KOTOPBIX TOBOPUTCS B IIYHKTaxX a. U b. BBINIE, B LIEJSAX 0TOOpa Mpo0 OKpyKaroliel cpelpl B
KOHKPETHOM MeCTe HaXOKACHHUS NpU yCIOBUH, YTO, eciu VpaH He WMeeT BO3MOXKHOCTH
NpeOCTaBUTh  TaKoW  jpoctyn, MpaH mpuwiaraer Bce  pa3syMHBIE  yCHIUS  JUIS
HE3aME/UTNTEIbHOTO yIOBJIETBOPEHHUS TPeOOBaHMH ATEHTCTBA B NPHISKALNIMX MECTax
HaXO>KACHUS WIH C TIOMOILBIO HHBIX CPENICTB.



Cratpdg 6

[lpu ocymecTBiIeHNH CTaThbH S ATEHTCTBO MOXET BHIIOJHATH CIEAYIONINE BB
JIESITENLHOCTH:

a. B OTHOIIICHUU JOCTYIIAa B COOTBETCTBUU CO CTaThei 5.a.(1) wiu (iii): BU3yalbHOE HAOIOICHUE,
oTOOp TPOO OKpYKalolled cpenbl; WCIONB30BAHUE YCTPOWCTB IUII OOHApYXKEHHS W
M3MEpEeHHs paJnallii; OIEYaThIBAHWE W MpPHUMEHEHHE [PYTHX HWACHTUOUIUPYIOMHUX |
VKa3blBAIOIIMX HA BMENIATENLCTBO YCTPOWCTB, OINpENeNeHHBIX B JIOMOTHHUTENBHBIX
MOJIOKEHUSX; ¥ TPUMEHCHHE JPYTMX OOBEKTUBHBIX MEpP, TEXHHUYECKAas OCYIICCTBHMOCTb
KOTOpBIX OBLTa TOATBEp)KIEHA W HWCIOJIB30BaHHE KOTOPHIX ObuTo cormacoBano CoBeToM
yIpaBisiomux (B JanbHedeM nMeHyeMbiM "CoBeToM") M TOCHE KOHCYJIbTallMA MEXIy
ArenrctBoM u HpaHowm;

b. B OTHOIIEHUH JOCTYIla B COOTBETCTBHHM CO cTaThel 5.a.(ii): BH3yanbHOE HaAOIOCHHE;
MOJICYET YUETHBIX SIUHUII IICPHOI0 MaTepHraia; Hepa3pyarolire n3MepeHus U 0T0op Ipoo;
WCIIOJB30BaHUE YCTPOUCTB Ui OOHAPYKEHUS M U3MEPCHHUS pajvalliy; U3yueHUE yUETHBIX
JOKYMEHTOB, KaCArOIIUXCsA KOJMYECTBA, MPOUCXONKACHHS U pa3MeIleHus MaTepuana; oToop
mpo0 OKpy’KaroIliell cpefpl; W MNPUMEHEHHE OPYTUX OOBEKTHUBHBIX MEp, TEXHHUYECKAs
OCYIIECTBUMOCTh KOTOPBIX OblITa TOATBEPXKJICHA M KCIOJB30BAHUE KOTOPBIX OBLIO
coracoBaHo COBETOM U MOCJIE KOHCYIbTAUH MeKIy ATeHTCTBOM U MpaHowm;

c. B OTHONICHHWH JIOCTYIIa B COOTBETCTBHH CO cTaTheil 5.b.: BH3yanmpHOE HabOIromeHue; oToop
Mpo0 OKPYKAIOILICH CpeIbl; HMCIIOJIb30BAHUE YCTPOWUCTB Ui OOHAPYKEHHUS U HM3MEPCHHS
paauanuy; U3y4YeHHE KACArOIIUXCsl TapaHTHI TMPOU3BOJICTBEHHBIX U OTIPY30YHBIX YUETHBIX
JIOKYMEHTOB; M TPUMEHEHHE IPYIUX OOBEKTUBHBIX MEp, TEXHHYECKas OCYLIECTBUMOCTD
KOTOpBIX OblIa TOATBEP)KIACHA W HCIOJIB30BAaHHE KOTOPBIX ObUTIO corimacoBaHo CoBeToM U
MOCJIETYIOITNX KOHCYJIBTAIMA MEXKIYy ATEHTCTBOM U MpaHowm;

d. B OTHOIIICHWH JOCTYIIa B COOTBETCTBHH CO CTaTheil 5.C.: 0TOOp MpoO OKpYIKAIOIIEH Cpellbl U B
CITy4ae, €ClTi Pe3yJIbTaThl HE IMO3BOJITIOT PEIINTh BOIPOC WM YCTPAHUTh HECOOTBETCTBHE B
MeCTe HaXOXKICHUs, ONPEICICHHOM ATCHTCTBOM B COOTBETCTBHHM CO CTaThei 5.c.,
WCIIOJb30BAaHUE B STOM MECTE HAXOXJICHUS BU3YAIBHOTO HAONIONCHUS, YCTPOHCTB LIS
oOHapyXeHHS W MU3MEpPEHUs pagualuy U MPUMEHEHUE 0 COoTJacoBaHUI0 Mexnay MpaHom u
ATEHTCTBOM JIPYTHX O0ObEKTUBHBIX MEp.

Cratpa 7

a. ITo mpocebe Upana ArentctBo m MpaH J0roBapHWBarOTCS B OTHOIICHHWH PETYIHUPYEMOTO
JOCTyNa B paMKax HacTosmiero I[IpoTokosiia ¢ Medbi0 MPEIOTBPAIICHUS PACKPBITHS
YYBCTBUTEJIBHON C TOYKHU 3pPCHHS SIICPHOTO PACIpPOCTPaHEHUS WH(GOPMAIUH, BBHITIOTHCHHS
TpeOoBaHMA 0€30MMaCHOCTH WM (PU3UICCKON 3aIUTHl WM C ICNBI0 OOSCIICYCHHS 3alUThI
HaXOJSIIEHCS B YaCTHOW COOCTBEHHOCTH MM KOMMEPUYECKH UYBCTBUTEIILHOW MH(OPMAIUH.
Takue JOrOBOPEHHOCTH HE MPEMATCTBYIOT ATEHTCTBY OCYIIECTBIISATE JACATEILHOCTh, KOTOPAst
SIBIIIETCS. HEOOXOAMMOM 1 oOecrieueHHs] yOEIUTENbHON YBEPEHHOCTH B OTCYTCTBUH
HEe3asBIICHHBIX SOEPHOTO MaTepruaisa W JEATENbHOCTH B COOTBETCTBYIOIIEM MeCTe
HaXOXKJICHUS, BKIIOYas pEIIEHUE JTI00r0 BOIPOCA, OTHOCSINETOCSd K MPABHUIBHOCTH WU
MOJTHOTE UH(POPMAIIMH, O KOTOPOW TOBOPUTCS B CTaThe 2, WM YCTPaHEHUE HECOOTBETCTBUS,
OTHOCSIIIErocs K 3TOi nH(popMaImu.

b. Hpan MoxeT mpu mNpedocTaBIeHHHM HHGOpMAIMK, O KOTOPOH TOBOPUTCS B CTaThe 2,
WHPOPMUPOBATh ATEHTCTBO O MecTaxX Ha IUIOIIAJKe MM B MECTE HaXOXKICHHUS, HA KOTOPBIX
MOJKET IPUMEHATHCS PETYJINPYEMBIH JOCTYII.



C. Jlo BCTymIIeHUS B CHITY JIOOBIX HEOOXOAMMBIX JIOTONMHUTENBHBIX MOJOXKEHUUH MpaH MoxkeT
MpHOETHYTh K PETYJIMPOBAHUIO JOCTYIA B COOTBETCTBUU C ITOJIOKCHUSMU ITYHKTA a. BEIIIIE.

Cratpga 8

Huuro B Hacrosimem [Iporokosne He npensTcTByeT MpaHy npeaocTaBisTh ATEHTCTBY AOCTYII
K MECTaM HaxOXXACHUS B JOMOJIHEHHE K TEM, O KOTOPBIX TOBOPHUTCS B CTAaThiIX 5 U 9, WM MPOCUTH
ATEHTCTBO O MPOBEACHUH JIEIATEIBHOCTH 110 MPOBEPKE B KOHKPETHOM MECTE HAXOXKACHUS. ATCHTCTBO
He3aMeUTUTEIbHO MPUIIAracT BCe pa3yMHbIC YCUIIUS [UIsl OCYIIECTBICHHS ACHCTBUII B COOTBETCTBUH C
TaKOH MPOCHOOH.

Cratpdg 9

Wpan mnpenocraBnser AreHTCTBY JOCTYNl K MECTaM HAaXOXXICHHS, OINpPEAEICHHBIM
ATeHTCTBOM AJ1s1 0TOOpa MpoO OKpY’KArOWIEH cpelbl HAa OOIIMPHOW TEPPUTOPHH, IPU YCIOBUH, YTO
ecinu Mpan He MMeeT BO3MOXKHOCTH IPEAOCTaBUTh TaKOM AOCTYyI, To MpaH nmpunaraer Bce pa3yMHbIE
ycuiMs AJsl yIOBIETBOPEHHsI TpeOoBaHMN ATEHTCTBA B aJbTCPHATHBHBIX MECTaX HAXOXKICHUS.
ATEHTCTBO HE 3alpallliBacT TAaKOH AOCTyN IO Te€X HOp, MOKa O0TOOp Mpod OKpyXkarouleld cpelsl Ha
OOIMIMPHOM TEPPUTOPHM M IPOLEIYPHbIE MEphl A €ro MpoBeAeHus He ofo0peHs! CoBeTOM M He
MIPOBEICHBI KOHCYJIBTAIIUN MEXAy AT€HTCTBOM U MpaHOoM.

Cratps 10
ArentcTtBo uadopmupyet Upas o:

a. JeSITENBHOCTH, OCYIIECTBICHHOHN B paMKkax Hactosmero [IpoTokona, BKIItoYas ASITEIbHOCTh
B OTHOIIEHUH JIOOBIX BOMPOCOB HIM HECOOTBETCTBHU, KOTOpPHIE ATEHTCTBO JOBENIO [0
cBeneHus Mpana, B mpejenax IIECTUACCATH JHEW TOCNE€ OCYILECTBICHUS ATEHTCTBOM 3TOU
NESITETHbHOCTH;

b. pe3ynbTaTax AesITeTbHOCTH B OTHOIIEHHH JIFOOBIX BOIPOCOB WJIM HECOOTBETCTBHU, KOTOPHIE
ATEHTCTBO ITOBEJIO 10 cBeaeHus VpaHa, 0 BO3MOXKHOCTH CKopee, HO B JII0OOOM ciydae B
TEUCHUE TPUIATH JHEU MOCIIE MOIYICHHUS ATEHTCTBOM ITHX PE3yJIbTaTOB;

C. BbIBOJAX, KOTOpPBIE OHO CACJIAJIO B PC3YyJIbTATC CBOCH JACATCIBHOCTH B COOTBETCTBHUU C
HaCTOAIIUM HpOTOKOJ’IOM. Takue BBIBOABI TPEAOCTABIIAIOTCS CKECTOAHO.

HA3BHAYEHHUE UHCIIEKTOPOB ATEHTCTBA
Cratpa 11

a. 1) I'enepanpubiii aupekTop yBegomisieT Mpan 00 yrBepxkacamu CoOBETOM JHOOO0TO
JOJDKHOCTHOTO JIMIa ATEHTCTBA B KaueCTBE MHCIEKTOpa 1o rapantusM. Ecinu Mpan
He u3BemaeT ['eHepanbHOro AUPEKTOpa O CBOEM OTKIOHEHHH TaKOTro JOHKHOCTHOTO
JUIa KaKk WHCIEeKTopa s MpaHa B TedeHHWE TpeX MeECSIEeB II0Cie MOTydeHHs
yBenoMyieHUs 00 yTBepkaeHur COBETOM, MHCIEKTOP, O KOTOPOM TakUM 00pa3zoM
yBenomiieH Mpan, cuntaercs Ha3HaueHHBIM B MpaH.

ii) I'enepanbHBINA TUPEKTOP, AEUCTBYS B OTBET Ha MPock0y MpaHa mnm 1o coOCTBEHHOM
MHUIIMATUBE, He3aMeIUTEIRHO HHpopMupyeT MpaHn 00 0T3bIBE Ha3HAUYCHHUS JIFOOOTO
JOJDKHOCTHOTO JIMLA B KauyecTBE MHCIEKTOpa A MpaHa.



b. YBenmomiieHne, 0 KOTOPOM TOBOPUTCS B IIYHKTE a. BBINIC, CUATACTCS MOMYyYEeHHBIM MpaHom
yepe3 ceMmb JHEM TMocie OaThl HampaBleHUs ATEHTCTBOM TakKoro yBemomuieHus Hpany
3aKa3HOU KOPPECIIOHACHIIUEH.

BU3bI
Cratbsa 12

Hpan B TedeHHe OJHOTO Mecsla IMOCJe MONYyYeHHs 3ampoca 00 3TOM, MPEJIOCTaBISIET
YKa3aHHOMY B TaKOM 3alpoce Ha3HAYCHHOMY HHCIIEKTOPY COOTBETCTBYIOIIYID MHOTOKPAaTHYIO
BBE3THYIO/BBIC3THYIO U(HMIIU) TPAH3UTHYIO BU3bI, KOTOPBIE TPEOYIOTCS JIJIsi 00ECIIEUeHUs HHCIIEKTOPY
BO3MOYKHOCTH BBE311a M MIPeOBIBaHNS Ha TeppuTopuu MpaHa B IeNsIX BRITIOTHEHUS ero(ee) (yHKITHH.
JIto0ble 3ampollieHHbIC BU3bl JCHCTBUTEIBHBI B TEUCHHE HE MEHEE OJHOrO ToJa M B Clydae
HE0OXOMMOCTH BO30OHOBIISIFOTCS B TEUCHUE TIEpUOJIa Ha3HAUSHHUS HHCIIeKTopa B MpaH.

JOINOJIHUTEJIBHBIE IMOJOKEHUSA
Cratbs 13

a. B tex cmywasx, xorga MpaH niam ATeHTCTBO YKa3bIBAIOT HA HEOOXOAMMOCTH OIPENEIHTh B
JIOTIOTHUTENFHBIX TIOJOXKEHHUAX, KAaKUM 00pa3oM cienyeT NMPUMEHATh MEpbl, H3JI0)KEHHBIE B
Hacrosimem lIpotokonme, Mpan u ATEHTCTBO COTJIAaCOBBIBAIOT Takue JlomomHUTENbHEBIE
MOJIOKEHUS B TEYEHHUE NIEBSHOCTA JTHEW MOCIE BCTYIUIEHHA B cuily Hactosmero IIporokona
WK, B TeX CllydasX, KOrJa YyKa3aHHe Ha HEOOXOMUMOCTh TakuxX JlONMOJTHUTETHHBIX
MOJIOKEHUM JaeTcsl Iocie BCTYIUIEHMS B CHily Hactosuero IIporokosa, — B TeueHue
JIEBSIHOCTA JAHEH MOCIIE 1aThl TAKOTO YKa3aHUS.

b. Jlo BCTyIUieHHs B CHIIy ITFOOBIX HEOOXOIMMBIX JlOTONHUTENIHHBIX MOJIOKEHUH ATEHTCTBO
MMEEeT MPaBoO MPUMEHATH MEPHI, U3JI0KEeHHbIe B HacTosAmeM [Iporokore.

CUCTEMBGI CBA3U
Cratps 14

a. Hpan naet paspemienne AreHTCTBY CBOOOIHO HCIIONIB30BATh IS CIIy>KEOHBIX LIeJIeil CHCTEMBI
CBA3M MexAy uHcnektopamu AreHTctBa B Mpane u LleHTpanbHBIMH yupeKACHUAMHU
ArenrctBa u(unu) PermonanbHbIMH OrOpo, BKIIOYas IepeAadyy B HEAaBTOHOMHOM HIIH
ABTOHOMHOM pexXxuMe HWHGOpMAIMM, TOCTYMAomel OT yCTPOWCTB, YCTaHOBJIEHHBIX
ATEHTCTBOM B LEJSIX COXpaHEHUs H(WIM) HaOMIOACHUWS, WM M3MEpeHUs, U oOecrednBaeT
3alIUTy TaKOW CBSI3U. ATEHTCTBO IOCJIe KOHCYIbTalMi ¢ FipaHOM nMeeT IpaBo UCIIOJIb30BaTh
YCTaHOBJICHHBIE Ha MEXAYHAPOAHOM YPOBHE CHUCTEMBI IPSAMOH CBS3M, BKIIOYAs
CIYTHHUKOBBIE CHCTEMBI M JApPYTHE BUIBI JanbHEW CBsI3M, He HcHojib3yemble B Mpane. Ilo
npocbde Mpana uinu AreHTcTBa MOAPOOHOCTH, KACAIOIINECS OCYIIECTBICHHS STOTO MyHKTA B
OTHOUIEHUWH Ilepefayd B HEAaBTOHOMHOM WJIM aBTOHOMHOM peXHME HH(pOpMAaIH,
MOCTYMArOIIEH OT YCTAHOBIEHHBIX ATEHTCTBOM YCTPOMCTB COXpaHEHHs M(WIM) HAOIIOIeHUS
WM U3MEPEHMUS], OTIPEAETSAIOTCS B [JlOTTOTHUTENBHBIX MOJIO0KEHHAX.

b. [Ipn ycraHoBneHMM CBSI3M W Iepegade HHGPOpPMALUHU, Kak 3TO IpeoycMaTpuBaeTcs B
IIYHKTE a. BBILIE, HAJUIEXKAIIUM 00pa30M yUUTHIBAETCS HEOOXOAUMOCTh O0ECIICUEHHS 3aLUTh
HaXOJSIICHCS] B YaCTHOM COOCTBEHHOCTH WJIM KOMMEPUYECKH UyBCTBUTENBHON HMH(OpMAIMH
WM Toi nHGOPMALUK 0 KOHCTPYKLUH, KOTOpyIo MpaH cuntaer 0co60 4yBCTBUTEIHHOM.



SAIIIUTA KOH@H}IEHHI/IAJIBHOFI HHO®OPMALINN
Cratbs 15

ATEHTCTBO TIOAJICP)KMBAET CTPOTHHA peKUM obOecriedeHnss 3Q(EeKTUBHON 3alUTHl  OT
PacKphITHsI KOMMEpPYECKHX, TEXHOJOTMUECKHX M TPOMBIIIJIEHHBIX CEKPETOB U Jpyroi
KOH(pUICHINAIFHON HWH(pOPMAaLUK, KOTOpas CTAaHOBUTCS €My H3BECTHOH, BKJIIOYasl TaKylo
nHpOpPMaIMIO, KOTOpas CTAaHOBUTCA U3BECTHOW ATEHTCTBY B XOI€ OCYIIECTBIICHHS
Hacrosiero [Iporokora.

PC)KI/IM, O KOTOPOM TOBOPUTCA B ITYHKTC a. BbIIIC, BKJIIOYACT, B YaCTHOCTH, IMOJIOKCHUA,
OTHOCAIIUECCA K:

1) o0IMM TPHUHLIMIIAM U CBSA3aHHBIM C HHUMH MepaM [0 OOpalleHHI0 ¢
KOH(HIeHINAIFHON HH(OopManueii;

ii) YCIOBUSIM ~ HaliMa TIepcoHala, KacaloUMMCS 3alluThl  KOH(QUACHIUATBHOMN
UHPOPMAIIH;

1ii) MIpoIIeTypaM B clTydae HapyIICHUH WM SKOOBI MMEBITUX MECTO CIIydacB HapYyIICHUS
KOH(QHICHIIMAILHOCTH.

PC)KI/IM, O KOTOpPpOM TOBOPUTCA B IMYHKTC da. BbIIC, YTBCPKAACTCA MU MNCPHUOAUUCCKU
paccMaTpuBaCTCIA CosetomMm.

INPUJIOKEHUA

Cratbs 16
[Ipunoxenuss k HacrosAmeMy I[IpOTOKOMy SIBISIFOTCS €ro HEOThEMJIEMOM dacThio. 3a
WCKJIIOYEHHEM Iiesiell BHECEHHs TOIMpPaBOK B MpuiIokeHusd, TepMmuH "lIpoTtokon", kak OH
ynoTpeOisieTcs B HACTOSILEM IOKyMEHTe, o3HadaeT [IpOTOKON W TNpHIIOKEHHUS, BMECTe
B3STBIE.
B nepeuens BUIOB IEATENBHOCTH, YKa3aHHBIX B IPUJIOXKEHNH |, 1 mepeueHs 000pyn0BaHUs U
MaTepuana, yKa3aHHbIX B npmiokeHuu II, CoBeroM MOryT BHOCHUTBCS MONPAaBKH IO
pexoMeHanuu co3ganHoi CoBeToM paboyeil IpyMIibl SKCIIEPTOB OTKPHITOro cocTasa. Jlrobast
Takas IONpaBKa BCTYNAaeT B CHIIy Yepe3 YeThIpe MecsIa rocie ee npuHATHs COBETOM.

BCTYIIUVIEHUE B CHJ1Y

Cratps 17
Hactosmmit IIpotokon BcTymaeT B CHIy B JI€Hb, KOTJa ATEHTCTBO MOJy4UT OT MpaHa
MUCHMEHHOE YBEAOMJIICHHE O TOM, 4YTO 3aKOHOJATelbHblE H(WIM) KOHCTHUTYLIHOHHBIC

Tp66OBaHI/IH I/IpaHa, H€O6X0,Z[I/IMLIG AJIs1 BCTYIUICHUS B CUJTY, BBIIIOJIHCHBI.

Hpan MosxeT B m0060€ BpeMst 10 TOTo, Kak HacToAuui [IpoToko BCTYIUT B CUITY, 3asIBUTH,
uyro Mpan Oynet npumMeHsTh HacToAumid [IpoTokoa Ha BpeMeHHOH OCHOBE.
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C. I'eHepanpHBIH AMPEKTOpP HE3aMEIMTEIbHO HHMOPMHUPYET BCE TOCYAapCTBA — UJICHBI
ATeHTCTBa 0 JIOOOM 3asBICHMHM O MPUMEHEHWH HacTosmero IIporokona Ha BpeMEHHON
OCHOBE U O €T0 BCTYIUIEHUU B CUILY.

OIIPEJAEJIEHUS
Cratha 18
Jns ueneit Hacrosiero [Iporokona:
a. OTHOCAIIHNECA K AACPHOMY TOIUIMBHOMY IIHKIY HAYYHO-HCCICAOBATCIIbCKUC M OIIBITHO-

KOHCTPYKTOPCKHE pPa0OThl O3HAYAKOT JIEATENILHOCTh, KOTOpas KOHKPETHO OTHOCHUTCS K
M000MY acIeKTy pa3paboTKH Mpoliecca Wil CHCTEMBI JTF0O0T0 U3 CIIEAYIOIIETO:

KOHBEPCHH SICPHOTO MaTepHaa,
- o0oramieHus sIepHOTo MaTepuana,
- M3TOTOBIICHUS SIEPHOTO TOILIHBA,
- PEaKTOpOB,

- KPUTHUYECKUX COOPOK,

- nepepadOTKH SAEPHOTO TOIUIHBA,

- 00paboTku (HE BKJIIOYAS IIEPEYIMAKOBKA WM KOHAWIIMOHUPOBAHHS, HE
MpeIyCMaTpPUBAIOLICTO  PAa3leNICHUs]  JJEMEHTOB, [UIS XpAaHCHUS  WIH
3aXOpPOHEHUS) OTXOJOB CPEIHEr0 WM BBICOKOTO YPOBHS aKTHUBHOCTH,
collepKaInX TUTYyTOHHMA, BEICOKOOOOTAICHHBIN ypaH Win ypaH-233,

HO HE BKJIIOYAIOT JACSITEIBHOCTH, OTHOCSIIYIOCS K TEOPETHUYCCKUM WU (hyHIAMEHTAIbHBIM
Hay4YHBIM HCCICIOBAHUSIM WU K HAYYHO-HUCCIEIOBATEIHCKUM M OMBITHO-KOHCTPYKTOPCKUM
paboTaM TIO  TPOMBIIICHHBIM  NPUMEHEHHSIM  PagUOU30TONOB,  MEIUIWHCKUM,
THIPOJIOTHYECKAM W CEIBCKOXO3SHCTBEHHBIM MPUMEHEHMSIM, M3yUEHHUIO IMOCIEACTBUN IS
3I0POBBSI M OKPY>KAIOIICH CPEIBI U TI0 YCOBEPIICHCTBOBAHUIO TEXHHYECKOTO OOCITY KIUBAHUS;

b. IUIOIA/IKa  O3HAYaeT TEPPUTOPHUIO, TpPaHUIBI KOTOpoW ompeneneHsl MpaHoMm B
COOTBETCTBYIOIIEH HMH(OpMAnUM O KOHCTPYKLHMM YCTAHOBKM, BKJIKOYAasl OCTAaHOBJIEHHYIO
YCTaHOBKY, a TaK)Ke€ B COOTBETCTBYIOIIEH HH(POpMAIIMK O MECTe HaXOKICHUS BHE YCTAHOBOK,
rze 0OBIYHO MCIIOJIB3YETCS SIIEPHBIH MaTepual, BKIIOYas 3aKphITOE MECTO HaXOXKACHHUS BHE
YCTaHOBOK, TIlle¢ paHee HCHONb30BAJICSA SOCPHBIA MaTepual (KOTOpHIE OIPaHUYMBAIOTCS
MEeCTaMM HaXOXJIEHHs, TJIe UMEIOTCS ropsAyre KaMepbl WU OCYIIECTBISUIACH AEATEIHHOCTD,
CBsI3aHHAsh C KOHBEpPCHEH, oOorameHreM, W3rOTOBICHHUEM WM IMEepepadOTKOW TOIUIMBA).
[Inomanka BKIIOYAET TaKXKe Bce OOBEKTHI, COBMECTHO Pa3MEICHHBIE C YIOMSHYTHIMH BBILIE
YCTaHOBKOM MM MECTOM HAaxOXKICHHS, C LEJbI0 IPEAOCTABICHUS WM MCIOIb30BAHMS
CYILIECTBEHHBIX CpEJICTB oOOEeCTeueHus,, BKJIIOYas: Topsdre Kamepsl Ui 00paboTKu
00JIyYeHHBIX MaTepHalloB, HE COAECPIKALIMX SACPHBIA MaTephall; YCTaHOBKH il 00paboTKH,
XpaHEHUs] U 3aXOPOHEHMS OTXOIOB; a TaKKe 3/4aHMs, CBSI3aHHBIE C COIJIACOBAaHHOM
NeSITebHOCTBIO, OTIpeieIeHHON MIpaHOM B COOTBETCTBUU €O cTaThel 2.a.(1v) BHIIIE;

C. CHATas C JKCIUTyaTalldd YCTAHOBKA WJIM CHATOE C JIKCIIyaTalldd MECTO HAaXOQKJIEHUs BHE
YCTaHOBOK 03HAYaIOT OOBEKT WJIM MECTO HaXOXKIEHHS, Ha KOTOPBIX JEMOHTHUPOBAHBI WU
CIeTaHbl HETMPUTOAHBIMH K OSKCIUTyaTallil OCTaBIIHMECS KOHCTPYKIMH W 00OpyIOBaHHE,
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BaKHBIE IS ee(ero) HMCIONb30BAaHUA, TaK YTO OHA(OHO) HE HCIOJB3YETCS Ui XpaHEHHS
SIEPHOTO MaTepuajga U HE MOXKET Jajee HCIOIb30BaTbcad A OOpalleHHs C SAECpPHBIM
MaTepHajoM, ero oopabOTKH WM HUCIOIb30BAHMS;

OCTAaHOBJICHHAA YCTAHOBKA HJIM 3aKpPbITOC MCCTO HAXOXJACHHI BHC YCTAHOBOK O3HA4YarOT
00BEKT MK MECTO HaXO0XACHUA, DKCILTyaTallksl KOTOPBIX NPEKpalleHa U U3 KOTOPBIX HUIBAT
HHepHLIﬁ MaTtepuajl, HO KOTOPbIC HE CHATHI C SKCILTyaTalun,

BBICOKOOOOTAIIIEHHBIH YpaH O3Ha4daeT ypaH c¢ oOoramennem 20% WK BBIIIE 10 HU30TOITY
ypana-235;

0TOOp P00 OKpYIKAIOIIEH Cpelbl B KOHKPETHOM MECTe HaXQXKJEHHs O3HadaeT oTOOp mpod
OKpy’Karomei cpensl (HampuMep, BO3IyXa, BOMBI, PACTHTEIBHOCTH, ITOYBHI, 3arPI3HEHNUN) B
OTIPEJICIICHHOM ATEHTCTBOM MECTE HAXOXKICHHUS M HEMOCPEICTBEHHON OIM30CTH OT HETrO C
LENBI0 COJNICHCTBUSI ATEHTCTBY B TIOJATOTOBKE BBIBOJIOB 00 OTCYTCTBUM HE3asBICHHBIX
SIIEPHOTO MaTepHala WiTH sIIEPHOH NEeATEIBHOCTH B 3TOM OIPEIEIICHHOM MECTE HaXOXKICHUS;

oTOOp TPo0 OKpyKaromeld cpeapl Ha OOIMMMPHON TEPPUTOPHHM O3HAYaeT OTOOp Mpod
OKpY’Karomel cpeapl (HampuMmep, BO3yXa, BOJbI, PACTUTEIBHOCTH, TOYBbBI, 3arPSI3HCHUN) B
psifie OMpeeNCHHBIX ATCHTCTBOM MECT HAXOXKICHUS C IENbI0 COJCUCTBHS ATCHTCTBY B
MOJITOTOBKE BBIBOJIOB 00 OTCYTCTBHHM HE3asBJICHHBIX SICPHOTO MaTepualia WU SIECPHOU
JESTeILHOCTH Ha OOIIMPHOW TEPPUTOPHU;

SISPHBIA MaTepHal COTJIaCHO OINPEICICHUIO, JAHHOMY B cTaTbe XX YcTaBa, 03HayaeT Jr00i
HMCXONHBIM MaTepwal WX Jt000H CIenuanbHBIA PaCHISIUISIONINICI MaTepuall. TepMuH
I/ICXOI[HBIfI MaTepI/IaJI HC€ HOOJDKCH TOJIKOBATHCA HpI/IMeHI/ITeJII)HO K pyz[e W 0TXO04daM py,ZlBI.
Jroboe onpenencuue, nannoe CoBEeTOM B COOTBETCTBUU cO cTaTheil XX YcraBa AreHTCTBa
Iocie BCTYIUIEHUs B cuily Hactosimero IIpoTokona, KOTOpoe pacliupsieT CIUCOK
MAaTEepUaJIOB, CUUTAIOIIUXCS MCXOAHBIM WJIM CHEHUATbHBIM PACIICTUISIIONTUMCS] MaTEpHaJIoM,
BCTynaeT B CI/IJIy B paMKax HACTOALICTO HpOTOKOJIa TOJIBKO IIOCJIC HpI/IHSITI/ISI I/IpaHOM;

YCTAHOBKA O3HA4YacCT:

1) peakTop, KPUTHUECKYIO COOPKY, 3aBOJl IO KOHBEPCHH, 3aBOJI 10 H3TOTOBIICHUIO,
nepepadaThBAlONIYI0 YCTAHOBKY, YCTaHOBKY JUIS pa3[elieHUss W30TONOB WM
OTIICNBHOE XPAHUJIMILIE; HIIN

ii) mo00e MECTO HaXOXICHHSA, TN OOBIYHO WCIIONB3YETCS SICPHBIA Marepual B
KOJIMYECTBAX, MPEBBIIIAIOIINX OAUH 3()()EKTUBHBIA KUJIOTPaMM;

MECTO HaXOXJICHUS BHE YCTAHOBOK O3HAuacT JIF00O 0OBEKT WU JTF000E MECTO HAXOXKIICHUS,
KOTOpBIC HE SBIAIOTCA YCTAaHOBKOHM, W THe OOBIYHO HCIONB3YeTCs SASPHBIM MaTepuan B
KOJIMYECTBAX, PABHBIX OJHOMY 3(h()EeKTHBHOMY KHIIOTpaMMy WJIM MEHEe.
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COBEPIIEHO B Bene 18 nexabps 2003 roma B IByX SK3eMIULIpax Ha aHTIIUHCKOM SI3BIKE.

3a PECITYBJIMKY MPAH: 3a MEXJIYHAPOJHOE ATEHTCTBO I10
ATOMHOU DHEPTUU:

Amn Axbap Canexu Moxamen Dnsbapaneit

ITocTrosiHHbIA TpeAcTaBUTENb McaaMckoit I'enepanbHbIN AUPEKTOP

PecniyOmuxu Mpan npu MAT'ATO
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iii)

vi)

vii)

viii)

[NPUJIOXXEHUE I

IEPEYEHBb BUJIOB JAEATEJIBHOCTU, O KOTOPBIX 'OBOPUTCA
B CTATEBE 2.a.(iv) HACTOSALIEI'O ITPOTOKOJIA

W3roTtoBieHue poTopHBIX TPYO U1 HEeHTPpUYT HIH cOOpKa ra30BBIX LEHTPUPYT.

PortopHbie TpyObl Ui 1eHTPU(DYT 03HAYAIOT TOHKOCTCHHBIC MUJIMHIPHI, OMHUCAHUE KOTOPBIX
npuBeneHo B pazaene 5.1.1(b) npunoxenus I1.

l'a3oBbIe 1IeHTPUGDYTH O3HAYAIOT IEHTPU(YTH, ONMUCAHUE KOTOPHIX MPUBEICHO BO BBOJHOM
3aMeuaHuu K pazaeny 5.1 npunoxenus I1.

Usroroienne mudpy3noHHBIX O0apbepoB.

Jduddy3nonnsle OGapbepbl 03HAYAIOT TOHKUE TOPUCTBIE (MIBTPBI, OMUCAHHWE KOTOPBIX
mpuBesieHo B pazzene 5.3.1(a) npumoxxenus 11.

UsroroBnenne mmm cOopka CUCTEM, UCTIOIB3YIOIMINX JIa3€PhI.

Cucrembl, UCHOIB3YIOIIKE JIa3epbl, O3HAYAIOT CHUCTEMBI, BKJIOYAIOIIME TE€ TPEIMETHI,
OMMCAHKUE KOTOPBIX MPUBENIECHO B pasaene 5.7 npunoxenus I1.

UsroroBnenne mimm cOopka 3IEKTPOMArHUTHBIX CEMapaTOPOB U30TOIIOB.

QHCKTDOMaFHI/ITHBIe cenapaTropbl U30TOIMOB O3HAYAIOT TC NPCAMETEI, O KOTOPBIX TOBOPUTCA B
pasaene 5.9.1 npunoxenus Il u koropbie conaepxar UCTOYHUKY UOHOB, OIMHMCAHUE KOTOPBIX
puBeIeHO B pasnene 5.9.1(a) mpuroxenus 11.

N3roropnenue wim cO0pKa KOJIOHH WIN 3KCTPAKIIMOHHOTO 000PYA0BAHHUSL.

KonoHHBI K 3KCTPaKIIMOHHOE 000PYI0BAaHUE O3HAYAIOT T€ MPEAMETHI, OIUCAHUE KOTOPBIX
MpUBEIEHO B pa3aenax 5.6.1, 5.6.2,5.6.3, 5.6.5, 5.6.6, 5.6.7 u 5.6.8 npunoxenus II.

N3roroBieHne pa3aeMTENIbHBIX COMNEN HIM BHXPEBBIX TPYOOK I adpOJdHAMHUYCCKOTO
oOorareHus.

PasjenuTenbHbple colula WM BHXPEBBIC TPYOKH JUIS adpOJMHAMHYECKOrO O0OTalleHUs
O3HAYaIOT pa3JeNUTENbHBIE COIIa W BHUXPEBBIE TPYOKH, OMHMCaHWE KOTOPHIX IPHBEICHO
COOTBETCTBEHHO B pazzaenax 5.5.1 u 5.5.2 npunosxenus I1.

H3zroroBieHue uiu c60p1<a CHUCTEM I'CHCpaAllun ypaHOBOﬁ IJIa3MBI.

CucTeMbl TeHEepaly YPaHOBOW IUIa3Mbl O3HAYAIOT CUCTEMbI ISl TeHepaluHu ypaHOBOW
IUTa3MBl, OMTMCaHUE KOTOPBIX MPHUBEAEHO B pazzene 5.8.3 npuoxenus 11.

HzroroBienue IUPKOHUECBLIX Tp}/'6

LlnpkoHueBble TPYOBl O3HA4YarOT TPYOBI, OMMCAHWE KOTOPBIX NpPUBEICHO B paszfene 1.6
npunoxeHus I1.




xi)

xii)

xiii)

Xiv)

XV)

ITpon3BOACTBO MM MOBBIIEHUE KaUY€CTBA TSAKEIOU BOABI MU ASUTEpUSL.

Tsoxenas Boja Wi JEUTEpPUH O3HAYAIOT NEHUTEpUM, TSKETYH Boay (OKCHI AeTepus) u
mo0oe Ipyroe COeIWMHEHWE IeUTepusi, B KOTOPOM OTHOIIICHHE YHCIa aTOMOB JEHTepUs K
YHCITy aTOMOB BojiopoJia npesbimmaeT 1:5000.

Usrortoienue rpaduTa SAEPHON YUCTOTHI.

I'padur spepHOW YHWCTOTHI O3HA4YaeT TpaduT, ypPOBEHb UYUCTOTHI KOTOPOTO BBIIIE, YeM
o 3
5 MIJUTMOHHBIX YacTeil O0pPHOT0 SKBUBAJICHTA, a TUIOTHOCTH MpeBbIaet 1,50 r/cm .

U3sroroBnenne KOHTEHHEPOB A O0IYHYEHHOTO TOTLTUBA.
Konreiinep ans 001y4eHHOTO TOIUIMBA O3HAYAET €MKOCTH JJIsl TIEPEBO3KH H/MJIM XpaHEHHS

OOJy4eHHOTO TOIUIMBA, OOECIIEYHBAIONIYI0 XHUMHUYECKYIO, TEIUIOBYI0 W PaIHalHOHHYIO
3aIlUTY, a TAK)KE OTBOJI TEIUIA paclaza BO BpeMs MEPEMENICHHUSI, TEPEBO3KH U XPAHCHHUSI.

N3roroBnenne peakTOPHBIX YIPABISIOUUX CTEPHKHEH.

PeakTopHbIe yHpaBIsIONIMe CTEP)KHU O3HAYAIOT CTEP)KHHU, ONHCAHUE KOTOPHIX MPHUBENECHO B
pazaene 1.4 npunoxenus I1.

HsrorosiieHre 0€30MaCHBIX C TOYKHU 3pCHUA KPUTUIHOCTHU 0aKkoB M PE3CPBYapPOB.

BesomacHble ¢ TOYKHM 3peHHs] KPUTHYHOCTH Oakd W pe3epByapbl O3HAYAIOT T€ MPEAMETHI,
OTIMCaHHE KOTOPBIX MPUBEAEHO B pazjenax 3.2 u 3.4 npwioxxenus 1.

H3roroBieHre MalImH JUIA py6KI/I 06J1yquHBIX TOIINIMBHBIX 3JICMCHTOB.

MamvHel s pyOKkM  0OJYYCHHBIX TOIUIMBHBEIX 3JIEMEHTOB O3HA4YarOT 000pyAOBaHUE,
OTIMCaHHe KOTOPOTO MpHUBeNeHO B pazjaeine 3.1 npunoxenus I1.

CoopyxeHne ropsiunx Kamep.

Copsiune kamepbl 03HAYAKOT KaMepy WM COCIUHCHHBIE MEXIy COOOH Kamepbl OO0IUM
00BEMOM He MeHee 6 M°, CHAO)KCHHbIC 3allMTON, PABHOM WM MPEBBIMAONICH SKBUBANCHT
0,5 M GeToHa IIOTHOCTBIO 3,2 T/cM® HilH Goliee, YKOMILIEKTOBAHHBIC 0OOPYIOBAHHEM IS
IMPOBCACHUA onepaunﬁ C UCIIOJIL30BAHUEM NJUCTAHIIMOHHOT'O YIIpaBJICHUA.



[MPUJIOKEHMUE 11

HEPEYEHb COTJTACOBAHHOI'O OBOPYIOBAHIMS U HESIIEPHOT'O MATEPUAJIA JIJIA
OTUETHOCTH OB 3KCIIOPTE U UMITIOPTE B COOTBETCTBUU CO CTATBEU 2.a.(ix)

1.1.

1.2.

PeakTopsl U peakTopHOE 000py10BaHUE
KomnuiekTHbIE siepHbIE PEAKTOPBI

SlmepHble  peakTOpBl,  CIIOCOOHBIE  paboTaTh B PEXHME  KOHTPOJIHpPYEeMoOn
CaMONOAJICPKUBAIOLICHCS LEMHOW peakuuu MAEJCHUS, HMCKIIoYas PEeaKkTOphl HYJIEBOH
MOIIHOCTH, KOTOpBIE OIPENEISIOTCA KaK PEakTOpbl C IPOCKTHBIM MaKCHMalbHBIM
YPOBHEM NPOU3BOJCTBA IIyTOHMS, He npeBbimiaomuM 100 rpaMMoB B ro/I.

[HOACHUTEJIBHOE 3AMEYAHUE

"SAnepHblii peakTop" B OCHOBHOM BKJIIOYAET Y3Jbl, HAXOISIIMECS BHYTPH KOpIyca
peakTopa WM HEIOCPEACTBEHHO IpHUMBIKAIOIME K HEMy, 00OpyJOBaHHE, KOTOpPOE
KOHTPOJIMPYET YPOBEHb MOLIHOCTU B aKTUBHOH 30HE, M KOMIIOHEHTBI, KOTOpBbIE OOBIYHO
coJiep>KaT TEIUIOHOCHUTENb MEPBOr0 KOHTYpa aKTHBHOM 30HBI PEAaKTOPa, MM BCTYMAIOT C
HHUM B HETIOCPEJICTBEHHBIN KOHTAKT WIX YIIPABIIIOT UM.

He mpenmnonaraercs UCKIIOYECHHE PEAKTOPOB, KOTOPHIE HAUICKAITUM 00pa3oM MOTIH OBl
MOJIBEPTHYTHCS MOMU(MUKALIMU JIJIsl TIPOU3BOJICTBA 3HAYUTEIBHO OOJIBIIETr0 KOJHYSCTBA,
yeM 100 rpamMMoB IIyTOHHMS B TOJ. PeakTopbl, NpeaHa3Hauy€HHbIEC IS JJIATEIbHOU
OKCIUTyaTalluid Ha 3HAYUTCJIBHBIX YPOBHAX MOHIIHOCTHU, HE3aBHCHUMO OT CTCIOCHU HUX
BO3MOXHOCTEH MPOU3BOJCTBA IUTYTOHUS, HE PACCMATPUBAIOTCS KaK '"peakTOphl HyJEBOM
MoIHoCTH" .

PeakTopHbIe KOpIMyca BHICOKOTO 1aBJIeHUS

Meramnueckue Kopiyca B cOOpe WM WX OCHOBHBIC YacCTH 3aBOJCKOTO W3TOTOBJICHUS,
KOTOpBIE CHEIHaabHO MpeIHa3HAYEeHbl WU TOATOTOBICHBI I pa3MeIleHHs B HUX
aKTUBHOW 30HBI SIIEPHBIX PEAKTOPOB, KaK OHW OIpejAeseHbl B MyHKTE 1.1. BeImE, H
CIIOCOOHBIE BBLIEP)KUBATH pabouee JTaBJICHHUE TEINIOHOCUTENS IIEPBOT0 KOHTYpa.

[NOACHUTEJIBHOE 3AMEYAHUE

BepxHusst mmuTa KOpiyca BBICOKOTO JaBJICHHS PEaKTOpa OXBATBIBAETCS IyHKTOM 1.2 Kak
OCHOBHasl, 3aBOJICKOT0 U3TOTOBJIEHHUS, YaCTh KOPITyca BEICOKOTO JIABJICHHUA.

BuyTpenHne uactu peakTopa (HampuMep, MOAACPKUBAIOIIUNE KOJIOHHBI M  IUIATHI
AKTHUBHOM 30HBI W IpyTrue BHYTPEHHHE YacTH KOpIyca, HampaBiLsiomue TPyObl Ay
PETYIHMPYIOLIMX CTEPXKHEH, TEIUIOBBIC SKpaHbl, MEPEropolKu, TPYOHbIE pELICTKU
AKTHBHOM 30HBI, TUIACTHHBI IU(PQPy30pa U T.O.) OOBIYHO TOCTABISIOTCS MOCTABLUIMKOM
peakTopa. B HEKOTOpBIX CilydasX OINpPEICIICHHbIE BHYTPEHHHE OIOPHBIE KOMIIOHEHTHI
BKJIIOYAIOTCSI B M3TOTOBJIEHUE KOPITyCa BBICOKOI'O AABIECHUSA. OTU IPEAMETHI SIBIISIOTCS
AO0CTAaTOYHO BaXHBIMU C TOYKH 3pPCHUA 0e30IacHOCTU U HaAC)KHOCTHU OKCILTyaTalluu
pEakTopoB (M CIIEAOBATENbHO, C TOYKH 3pEHHS TapaHTUHHBIX 00S3aTENbCTB U
OTBETCTBEHHOCTH IIOCTABLIMKA PEaKTOpa), YTOOBl MX IMOCTaBKa BHE PAMOK OCHOBHOTO
COTJIaLIIeHHsI O TIOCTaBKE CaMOI'o peakTopa He craja Obl 00bIYHOM mpakTukoil. [loaTomy,
XOTsl OTACNIbHAs IIOCTaBKA OTUX YHUKAIBHBIX, CIELHUAIBHO IIPEIHA3HAYCHHBIX U



1.3.

1.4.

1.5.

1.6.

1.7.

IMOATOTOBJICHHBIX, BAXHBIX, KPYIIHBIX W JOPOroCTOAMIMX IPEAMETOB HE 00s13aTeILHO
6YZ[CT paccMaTpuBaTHCA KaK BblllaJarouias U3 C(l)ep]:l HUHTCPECOB, TaKoi CIoco0 MOCTaBKU
CUHUTACTCA MAJIOBEPOATHBIM.

MamuHbI AJ15 3arpy3K4 4 BHITPY3KH PeaKTOPHOI0 TOMJIMBA

MaHunyasTopHoe 000pYJIOBaHUE, CICIUANBHO MPEIHA3HAYCHHOES WU TOATOTOBICHHOS
JUTS 3aTrPy3KH WM W3BIICYCHHUS TOIUIMBA U3 AJIEPHBIX PEaKTOPOB, KaK OHU OIPENEIICHEI B
myHkTe 1.1. BBIIE, KOTOpOE MOMKET HWCHOJIB30BATHCA, KOT/Ia PEaKTOp HAXOAWTCS IIOJ
Harpy3Ko, WM  o0JamgaeT TEXHUYCCKUMHU  BO3MOXXHOCTSMH  JJII  TOYHOTO
MO3UIMOHUPOBAHMUSI WM  OPUEHTHPOBAHWS,  TO3BOJAIOIIMMHU  IPOBOAWTH  Ha
OCTAQHOBJIEHHOM pEaKTOpe CIOKHBIE pabOTHI 1O TEperpy3Ke TOILTHBA, MPH KOTOPBIX
0OBIYHO HEBO3MOXHBI HEITOCPEICTBEHHOE HAOIIOICHNE WIIH MIPSIMOM TOCTYTI K TOTUIHNBY.

PeaRToprle YHIpaBJgadAumiue CTEPKHU

CrepxkHH, CHENUAIBbHO MPEAHA3HAYCHHBIC WM MOATOTOBJICHHBIE MJIs YIpPaBICHUS
CKOPOCTBIO PEaKIINH B SIICPHBIX PEAKTOPax, KaK OHHU OIpeIeNieHbI B yHKTE 1.1. BhIIIE.

[HOACHUTEJIBHOE 3AMEYAHUE

Croma xe BKJIIOYAarOTCsA, ITOMHMO YacCTH, IIOTJIOIIAOIICH HeﬁTpOHLI, €C OIIOpHBbIC H
IMOABECHBIC KOHCTPYKIHH, €CJIU ITIOCTAaBKa IMPONU3BOAUTCS pa3AaCiIbHO.

PeakTopHble TPYyObI BHICOKOTIO J1aBJIEHUSA

TpyOsl, KOTOpBIE CIIENMANTBHO MPEJHAa3HAYECHBI WM TIOATOTOBIICHBI IS pa3MeIleHHs B
HUX TOIUIMBHBIX 3JIEMEHTOB U TEIUIOHOCUTEIIS IIEPBOI'O KOHTYPa B PEAKTOPax, KaK OHU
omnpezesneHsl B myHKTe 1.1. Beime, npu pabodem AaBiieHUH, mpessiiaonem 5,1 Mlla
(740 pyHT/KB. O10¥IM).

upxonueBbie TPYObI

TpyOsI vmu cOOPKH TPYO M3 METATUICCKOTO MUPKOHUS WM €TO CIUIABOB, IO BECY
npesbimatonue 500 kr B TedeHue 1000ro 12-MecsYHOTo Mepuojia, KOTOPhIC CICIHATBHO
NpeHA3HAYCHBI WITH MOITOTOBJICHBI ISl HCTIOJb30BaHKS B PEAKTOPax, KaK OHU
orpeJieNieHbl B MyHKTE 1.1. BBINIE, U B KOTOPBIX OTHOLICHHUE 1O BeCy TadHUS K IUPKOHUIO
MenbIe gem 1:500.

Hacocnl MEePBOro KOHTypa TENJI0OHOCUTEJIA

Hacocsl, cnenuanbHO npeAHa3Hau€HHbIE WM IIOATOTOBICHHBIE JUIS IOJAEPXKAHUA
HUPKYJSAIUN  TEIUIOHOCHUTENS TEepBOTrO0 KOHTypa SIAEPHBIX pPEAaKTOpOB, Kak OHHU
orpenesneHsl B myHKTe 1.1. Beime.

NOACHUTEJIBHOE 3AMEYAHUE

CrnenuanbHO TpelHa3sHAYEHHBIE WM MOATOTOBJIEHHBIE HACOChl MOTYT BKIIKOYATh
CJIO’KHBIE, YIUIOTHEHHBIE WJIK MHOTOKPATHO YIUIOTHEHHBIE CUCTEMBI TS PEAOTBPALIICHUS
YTCUKH TEIJIOHOCUTENS NIEPBOTO KOHTYPA, FePMETUYHBIE HACOCHI M HACOCHI C CHCTEMaMu
HMHEPIHUAIbHON Macchl. DTO ONpelesieHHe KacaeTcs HAacOCOB, aTTECTOBAHHBIX II0 KJIACCY
NC-1 nnu 5KBUBaJICHTHBIM CTaHIApPTaM.



2.1.

2.2

HesinepHble MaTepuasIbl 1JIsl pEAKTOPOB
Jelirepuii u TaxKeIad BOAA

Jlefitepuii, Tspkenas Boaa (OKUCH IedTepus) W Joboe Ipyroe COCAMHEHHUE ACHTEepHs, B
KOTOpOM  OTHOIIEHHWE JelTtepuss K aTroMaM Bojopoaa mpessimaer  1:5000,
MpeIHA3HAYCHHBIC I WUCIOJIh30BAaHHS B SJICPHBIX PEAKTOpax, KaK OHU OIPEIEIICHHI B
myHkTe 1.1. BbIe, B Komu4ecTBax, npeBbimatoniunx 200 Kr aToMOB nedTepus Ui JTF000i
OJTHOH CTpPAaHBI-TIOIYYaTENsI B TEUECHHUE JTF000TO0 12-MeCcIIHOTO TIepruoaa.

SlnepHo-uuncThiii rpadurt

I'padut, umerommii creneHb YUCTOTHI BBINIE S-MIJDTHOHHBIX OOPHOTO 3KBHBAJICHTA, C
IUIOTHOCTBIO Goubire geM 1,50 r/cM’, mpeaHasHAYCHHBIH [T HCIOIb30BAHMS B SICPHBIX
peakTopax, Kak OHM OINpejAeseHbl B IMyHKTE 1.1 BbIle, B KOJMYECTBaX, MPEBBIMIAIOIINX
3x10* kr (30 MeTpHUYECKHX TOHH) /s JIHO0OH OIHOM CTPAHBI-TIONYYATeNs B TEUCHHE
mo6oro 12-MecsyHoro epuoa.

[NPUMEYAHUE

Jliis nienedi 3KCIOPTHOTO KOHTPOJISE MPABHUTENBCTBO OMPEICIIACT, OyIyT JH DKCIOPTHHIC
MapTUU COOTBETCTBYIOIIETO BEIIIICyKa3aHHBIM XapaKTepPUCTUKAM rpadura
WCTIOIB30BATHCA B SJEPHBIX PEAKTOPaX.

YcTraHoBKHM U1 epepadoTKU 00J1y4eHHBIX TOIUIUBHBIX 3J1EMEHTOB U 000pPy/10BaHue,
CIeNHMAJBHO NMPeAHA3HAYeHHOEe UM NMOAT0TOBJIEHHOE I 3TOr0

BBOJIHOE 3AMEYAHUE

[Ipu mepepaboTke 0O0JYyUEHHOTO SASPHOTO TOIUIMBA IUIYTOHMH U ypaH OTICISIOTCS OT
BBICOKOAKTUBHBIX MPOAYKTOB JICTICHUS U IPYTHUX TPAHCYPAHOBBIX 3JIEMEHTOB. J[J1s Takoro
paszieneHusl MOTYT MCIOJb30BaThCs PA3IHUYHbIC TEXHOJOTHYECKHE mpolecchl. OHAKO CO
BpeMeHeM mporiece "[lypekc" cTam HamboJiee pacpoCTpaHEHHBIM B MIPHEMIIEMBIM. DTOT
MPOIECC BKJIFOYACT PACTBOPEHHUE OOYUCHHOTO SIICPHOTO TOILIMBA B a30THON KHCIIOTE C
MOCNEYIONIMM BBIICICHHEM ypaHa, IUIyTOHHS W TPOAYKTOB JEICHUS JKCTpakimeit
pPacTBOPHUTEIIEM C IIOMOIIBIO TpUOyTIIIhOoCc(haTa B OpraHUIECKOM pa3OaBHTETIE.

TexHOMOTNYECKHEe MPOLECChl HAa pa3IHYHBIX ycTaHOBKax Tuma "llypekc" aHamOrHuHBI U
BKIIFOYAIOT: U3MEJNbUCHUE OOJYYCHHBIX TOILTUBHBIX JJIEMEHTOB, PACTBOPCHHUE TOILIHMBA,
SKCTPAKIMIO PACTBOPUTEIIEM M XpaHEHHE TEXHOJIOTHYECCKONW KUIKOCTH. MOXKET UMEThCS
Takke o0OpymOBaHWE VIS TEIUIOBOM IEHUTPAIIMM HUTpPATa ypaHa, KOHBEPCUHU HHUTpaTa
TUTyTOHUSL B OKUCh HJIM METAJLI, & TAKXKE JJIS 00pabOTKHU JKUIAKUX OTXOJOB, COJCPKAIIUX
MPOAYKTHl JIENEeHUs, A0 TONydYeHHs (QOpPMBI, NPUTOTHOH I TPOJODKUTEIEHOTO
XpaHeHHs WM 3axopoHeHHs. OIHAKO KOHKPETHBIE THIBI ¥ KOHQUTYpaIus
000pyIOBaHUS, BBITOTHSIONETO OTH (YHKIMH, MOTYT pa3jHdaThCsi Ha Pa3TUIHBIX
ycraHoBkax Tuna "[lypekc" mo HECKOJbKMM HpHUYMHAM, BKIIIOYas THUIIBI U KOJIHYECTBO
OOJTydeHHOTO SIIEPHOTO TOIUIMBA, TIOICIKAIEro TepepaboTke, M IPEAIoaraeMblil
MPOILIECC OCAKICHUS W3BICKAEMBIX MATEpHAIOB, a TaKKe MPUHIIUIBI OO0CCIICUCHIS
0€30MacHOCTH M TEXHUYECKOTO OOCIYyXHBaHHS, TNPUCYIIUEC KOHCTPYKIMH JIaHHOM
00CTaHOBKH.

"YcTaHoBKa JUIs  NepepaObOTKHM  OONYYCHHBIX TOIUIMBHBIX 3JEMEHTOB" BKIIOYACT
000py/IOBaHHE U KOMITOHEHTBI, KOTOPbIE OOBIYHO HAXOAATCS B MPSMOM KOHTaKTE C
OOJIyYeHHBIM TOTUTMBOM W OCHOBHBIMH TEXHOJOTMYECKMMH TMOTOKAMHU SIJCPHOTO
MarepHaia ¥ MPoAyKTOB JEJCHHUS, U HETOCPESICTBEHHO YIPABISIOT UMH.
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3.2

3.3.

OTH mpolecchl, BKIOYas MOJHBIE CHCTEMBI JJI KOHBEPCHH IUIYTOHHSA M NPOW3BOJCTBA
METaJUTMYECKOTO TUTyTOHHUS, MOTYT OBITh HICHTU(HUIIMPOBAHBI 110 MEpaM, IPUHUMAEMBIM
IVl TIPEJOTBPALICHUSI ONAcCHOCTEH B CBSI3M C KPUTHYHOCTHIO (HAIpuUMep, MepamH,
CBSI3aHHBIMH C TeoMeTpHel), o0mydeHreM (HampuMep, MyTeM 3allUThl OT OOJydeHHs) U
TOKCHYHOCTBIO (HaIlpuMep, MEpaMu 10 YAEPIKaHUIO).

IIpeamersl 000pYyOBaHUs, HA KOTOPBIE, KaK CUMTACTCS, PACIPOCTPAHICTCS 3HAUCHHE
(dpasel "u 00OpymOBaHWE, CIICNHAIBLHO TPEAHA3HAYCHHOE WIIM TIOATOTOBJICHHOE' IS
nepepadoTKu 00TyUEHHBIX TOTUTUBHBIX 3JIEMEHTOB, BKIIOYAIOT:

MaiuHbl 1J18 pyOKH 00,1y4eHHbIX TOIUVIMBHBIX 3J1eMEHTOB
BBOJIHOE 3AMEYAHUE

D10 000pyJ0OBaHUE HCIOJIB3YETCS [UIsi BCKPBITHS OOOJIOUKM TOILIMBA C  IEJIBIO
MOCTIEAYIONIETO PACTBOPSHHS OOJYyYEHHOro sJepHOTO Marepuana. Kak mpasuiio,
UCTIOJB3YIOTCS CHENHAaIbHO MpeTHA3HaYeHHbIE, CKOHCTPYUPOBAHHBIC TSI PYOKH MeTalia
YCTPONCTBA, XOTS MOXKET HCIIONB30BaThCsl M 00Jiee COBEpIIEHHOE O00O0pyIOBaHUE,
HaIpuMep Ja3ephl.

JucraHunoHHO ymnpaBisgemMoe OOOpYIOBaHHWE, CIHELMAIBHO IPEeJHAa3HAaYeHHOE WIN
NOATOTOBJIEHHOE JUI1 MCIOJBb30BAaHMS Ha YCTAHOBKE IO IepepadoTKe, Kak OHa
ompejieNieHa BBIIE, JUIS PEe3KH, pYyOKH WM Hape3KH cOOpOK, MYYKOB HIIH CTepIKHEH
00JIy4eHHOTO AAEPHOTO TOITUBA.

JuccosbBepsl
BBOJHOE 3AMEYAHUE

B nuccombBepbl OOBIYHO MOCTYMaeT W3MeNbUYEHHOE OTpadOTaBIlee TOIUTMBO. B 3THX
0e30IacHBIX C TOYKHU 3PEHUS] KPUTHYHOCTH pe3epByapax OOMyUeHHBIN SAEPHBIN MaTeprai
pacTBopsieTcss B a30THOM KHUCIJIOTE, M OCTAarOIIMecs] O0Ope3ku 000JI0YEK BBIBOIATCA U3
TEXHOJIOTHYECKOT'0 TIOTOKA.

BeszomnacHbie ¢ TOUKH 3peHHS KPUTHYHOCTH pe3epByaphl (HAIpUMep, Majoro JuaMeTpa,
KOJIBLIEBBIE WJIM TPSIMOYTOJIHBIE DPE3epByaphl), CIEMUAIbHO IpeIHA3HAYCHHbIE WIH
MOJITOTOBJIEHHBIE JUIA HCIIONB30BaHUS Ha YCTaHOBKE IO TMepepaboTKe, Kak OHH
ONpesAeNeHbl BbIIIE, JUIsI PAcTBOPEHUS OOJyYEHHOrO SAEPHOrO TOIUIMBA, KOTOpHIE
CIIOCOOHBI ~ BBIIEP)KMBATh TOPSAYYI0, BBICOKOKOPPO3WOHHYIO JKHIKOCT M MOTYT
JTUCTAHLMOHHO 3arpy’KaThCsl U TEXHUYECKH 00CTYKUBATHCS.

JKCTPAKTOPHI M 000pyI0BaHMeE AJS IKCTPAKIMH PACTBOPUTeIeM
BBOJHOE 3AMEYAHUE

B 9KCTpakTOpBl ¢ pacTBOpHUTENEM IOCTYMAeT KaK pacTBOp OOJyYEHHOTO TOIIMBA W3
JICCONTBBEPOB, TaK U OPraHUYECKUH pacTBOp, C MIOMOIIBI0 KOTOPOTO Pa3ielistoTcs ypaH,
IUTyTOHUH W TPOAYKTHI JeneHus. OOoOpynoBaHHE i DKCTPAKIMU PACTBOPHUTEIIEM
OOBIYHO KOHCTPYHpPYETCS TakuM o0Opa3oM, dYTOOBI OHO VIOBIETBOPSUIO JKECTKHM
OKCILTyaTallMOHHBIM Tpe6OBaHI/I$IM, TaKHuM, Kak Z[JII/ITGHBHBIﬁ CpOK CJ'I}/)K6LI oes3
TEXHUYECKOTO OOCITYXKUBAHHS WM JIETKas 3aMEHSEMOCTb, IPOCTOTA B IKCIUTyaTallud U
YIPaBIICHUH, & TAK)KE TMOKOCTh B OTHOIICHUH U3MEHEHUS MapaMeTPOB Mpoliecca.

CHeI_[I/IaJIBHO NMpEAHA3SHAYCHHBIC HJIM IMOATOTOBJICHHBIC 3KCTPAKTOPBI C PACTBOPHUTEIIEM,
TaKUC, KaK HaCaAOYHLIC WU MYJIbCAIUOHHBIC KOJIOHHBI, CMECHUTEIIbHO-OTCTONHBIC
afrmapaTbl UiIn I_ICHTp06e)KHLIG KOHTAKTHBIC aIlliapaThbl A1 UCIIOJIb30BAHUA HA YCTAHOBKC
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no o0paboTke OOJYYEHHOTO TOIUIMBA. DKCTPAKTOPHI C PAaCTBOPUTENEM JIOJIKHBI OBITH
YCTOMYMBBI K KOPPO3HMOHHOMY BO3ACHCTBHIO a30THOM KHCIOTBL. OJKCTPaKTOPBHl C
pacTBOpUTENEM OOBIYHO W3TOTABIMBAIOTCA C COONIOJCHHEM UYpPE3BBIYAfHO BBICOKHX
TpeboBaHmii (BKJIIOYAss TMPUMEHEHHE CHEIUATBHBIX METOMOB CBapKH, HWHCICKIIUH,
o0ecrieueHHe M KOHTPOJIb KadyecTBa) W3 MaJlOyIJIEPOAMCTBIX HEPKABEIOUIMX CTaseH,
THTaHa, IUPKOHUS WIN IPYTUX BHICOKOKAYECTBEHHBIX MaTEPUAJIOB.

XuMHYecKHe pe3epByaphl VISl BbIAEP:KMBAHUS HJIH XPAHEHUS
BBOJHOE 3AMEYAHUE

Ha sTame SKCTpakinuMu pacTBOPUTENEM OOpa3yrOTCs TPU OCHOBHBIX TEXHOJIOTHUECKHUX
MOTOKA JKHUJIKOCTH. Pe3epByapbl JUIis BBIICP)KHUBAHUS WM XPAHCHHS HCIONB3YIOTCS B
JManpHeHIe 06paboTKe BCEX TPEX MOTOKOB CIEAYIOIINM 00pa3oM:

a) pacTBOp YHUCTOr0 Aa30THOKHCJIOTO YypaHa KOHICHTPUPYCTCA BbIIIAPDUBAHUCM U
MMPOUCXOAUT MPOLECC ACHUTpALWU, I'’IC OH IMPEBpPAIACTCA B OKCH/ YypaHa. 2TO0T
OKCHJ TOBTOPHO MCIOJB3YCTCA B ANCPHOM TOIIJIMBHOM IUKIIC,

b) pacTBOp BBICOKOAKTHBHBIX MPOAYKTOB JEJCHUS OOBIYHO KOHLEHTPHPYETCS
BBIIAPUBAHUEM U XPAHUTCS B BUIE KOHILEHTPUPOBAHHOM KUIAKOCTH. OTOT
KOHIIEHTpPAT MOYKET BIIOCIIEICTBUH MPONUTH BBITAPHBAHUE FIIH OBITH MTPeoOpa3oBaH
B (hopMy, IPUTOIHYIO JJIsl XPAHEHUS MM 3aXOPOHEHMS;

C)  pacTBOp YMCTOTO HHUTpaTa IUTYyTOHUS KOHLEHTPUPYETCS M XpaHUTCI [0
MOCTYIUIEHHUs Ha JalbHEHIINe 3Tanbl TEXHOJIOIMYECKOTo mporecca. B gactHOCTH,
pesepByapsl Ui BBIIEP)KMBAHUS WM  XpaHEHHS pPacTBOPOB  IUTYTOHUS
KOHCTPYHUPYIOTCSl TAKMM 00pa3oM, 4TOOBI M30€kKaTh CBA3aHHBIX C KPUTHYHOCTBHIO
npo0jeM, BO3HUKAIOIUX B PE3yibTaTe M3MEHEHHH B KOHLEHTPALMH HIH (opme
JAHHOTO IIOTOKA.

CrnennanbHO NMpeJHA3HAYEHHBIC WJIM MOJTOTOBJICHHBIE PE3epBYaphl JUISl BBIACP>KUBAHUS
WJIA XpaHEHUs IS MCTIOIb30BaHUs Ha YCTaHOBKE 110 TiepepadoTKe 00IydeHHOTO TOTIIHBA.
PesepByapsr ansi  BBIACpKMBAHHWA WM XPaHEHUS [OJDKHBI OBITh YCTOWYHMBBI K
KOPPO3MOHHOMY BO3JEHCTBHMIO a30THOM KHCIOTHL. Pe3epByapbl I BBIIEPKUBAHUS WIH
XpaHeHUs] OOBIYHO M3TOTABJIMBAIOTCS M3 TaKUX MAaTEPUANIOB, KaK MaJOYyTJIEPOUCTHIC
HEp)KABEIOIIUE CTalM, TUTAH WM LUPKOHUM MIM JApYyrHe BBICOKOKAYECTBEHHBIE
MaTepuanbsl. PesepByapsl Ass  BBIIEPKMBAHUS WM XpaHEHHUS MOTYT  OBITh
CKOHCTPYHMPOBaHBl TakUM 0OO0pa3oM, 4YTOOBI MX OKCIUIyaTamuss ¢ TEXHHYECKOE
oOciTyXMBaHWE MPOWU3BOAWIUCH JHUCTAHIIMOHHO, W MOTYT HWMETh CIEAYIOLIHe
0COOCHHOCTH C TOYKH 3PEHUS KOHTPOJISA 32 SIAEPHON KPUTHIHOCTHIO!

1)  OOpHBI SKBHUBAICHT CTEHOK WM BHYTPCHHUX KOHCTPYKIMHA paBeH MO MEHbBIIEH
Mmepe 2%, mubo

2)  IWIMHOPWYECKHE pPe3epByaphl HWMEIOT MaKCUMaNbHBIA  muamerp 175 Mm
(7 mrotimMoB), OO

3)  TpSIMOYTOJBHBINA WM KOJBIICBON pe3epByap UMEET MaKCUMAIIbHYIO IIHUPUHY 75 MM
(3 mrotima).
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CucremMa KOHBEPCHHM HUTPATA IUIYTOHUS B OKCHL
BBOJJHOE 3AMEYAHUE

Ha OospmmHCTBE yCTaHOBOK MO TiepepadOTKe A3TOT KOHEYHBIH IPOIECC BKIIOYAET
KOHBEPCHIO PacTBOpa HUTpaTa IUIyTOHUS B JBYOKHCH IUTYTOHMS. B 4YHCIO OCHOBHBIX
omepaldid 3TOro MpolLecca BXOMAT: XpaHEHHE U KOPPEKTUPOBKA HUCXOIHOTO
TEXHOJIOTHYECKOTO MaTepHhalla, OCXKACHWE W pasJelieHue TBEpPION W KUIKOH (asbl,
MpOKaJMBaHue, OOpalieHue C MPOAYKTOM, BEHTHIIAIMS, OOpalleHHe C OTXOAaMH H
YIIPABJICHUE TIPOIIECCOM.

3aMKHYTBIC CHCTEMBI, CICHHAIBHO IPEJHA3HAUYCHHBIC WJIM IOJATOTOBJICHHBIC JUIS
KOHBEPCHH HHUTpATa IUTyTOHHS B OKCHJ IUTyTOHHS, B YACTHOCTH, 00OPYIOBaHHBIE TaKUM
00pazoM, 4TOOBI M30EKaTh JOCTHIKEHUS KPUTUYHOCTH W PaJUAIlMOHHBIX 3P (EeKTOB, a
TaKXe CBECTH K MUHUMYMY OIaCHOCTH, CBSI3aHHBIE C TOKCHYHOCTBIO.

Cucrema KOHBCPCUHM OKCH/IA IIJTYTOHUS B ME€TAJLJI

BBOJIHOE 3AMEYAHUE

DTOT MPOLECcC, KOTOPHI MOXKET OBITh CBSA3aH C YCTAHOBKOW MO MepepadOTKe, BKIIIOYACT
(¢TopupoBaHHEe JBYOKHCH ILTyTOHHs, OOBIYHO C TIPUMEHEHHWEM BBICOKOAKTHBHOTO
(TopUCTOTO BOAOPOAA, C ETHIO MOTydeHHs (TOPUAA ITYTOHHUS, KOTOPBIA BIOCIEICTBUH
BOCCTAHABJIMBACTCSA C TOMOIIBI0 METAUIMYECKOTO KalbIUsA BBICOKOM YHCTOTHI JI0
MOJyYEHUS] METAUTMYECKOTO IUIyTOHHS W (Topuja Kaibllusd B BUJAC NUIaka. B gucio
OCHOBHBIX OTlepaliii JTAaHHOTO TIpolecca BXOIAT: (TOpUpOBaHHWE (HAMpHUMEp, C
MPUMEHEHUEM O0O0PYIOBaHHUs, COJCPIKAIIETO OJAaropoAHbIC METAJUIbI MM 3allUIIICHHOTO
MOKPBITHEM W3 HHUX), BOCCTAaHOBJCHHE MeTaula (Hampumep, C MPUMEHEHUEM
KepaMHYeCKUX THUTJIEH), BOCCTAHOBJIICHHE IIIaKa, OOpaIleHne C MPOAYKTOM, BEHTHIISIIHS,
oOpallieHre ¢ OTXOAaMH U YIIPaBIIEHUE POIIECCOM.

3aMKHYThIE CHUCTEMBI, CIEIUAILHO TMPEIHA3HAYCHHBIC WM IOATOTOBJICHHBIC IS

MPOU3BOACTBA METAIUIMYECKOTO IUTYTOHHS, B YacTHOCTH, OOOPYIOBaHHBIE TaKUM

00pazoM, 4TOOBI M30EKaTh JOCTIKEHUS KPUTHIHOCTH W PAJAMANMOHHBIX 3¢ (HEKTOB, a

TAaKXXC CBECTU K MUHUMYMY OIIACHOCTH, CBA3AHHLIC C TOKCUYHOCTBIO.

YcTaHOBKH /17151 H3rOTOBJIEHHS TOIUIUBHBIX 3JIEMEHTOB

"YcraHoBKa TSI H3TOTOBJICHIS TOTUTMBHBIX JIEMEHTOB' BKITFOUAET 000pyA0BaHNE:

a) KOTOPOE OOBIYHO HAXOIUTCS B HEMOCPEICTBEHHOM KOHTAKTE C TEXHOJIOTMYCCKUM
MMOTOKOM SIIEPHOTO MaTepualia MM HEMOCPEJACTBEHHO 00pabaThiBaeT €ro, Uik ke

YOpasBJIsICT UM, UJIHU

b) KOTOPOE TEPMETHU3HPYET SACPHBIA MaTepHasl BHYTPH 00OJIOUKH.
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5.1.1.

YcraHoBKH Ui pa3fielieHHsl HM30TONOB YypaHa H  00opyloBaHue, KpoMme
AHAJUTHYECKHX NPUOOPOB, CHEHHATBLHO NpeIHA3HAYEHHOE HJIH TMOATrOTOBJIEHHOE
JJIS1 TOTO

[IpenmeTsr 000pyAOBaHUS, Ha KOTOpBIC, KaK CUUTACTCS, PACHPOCTPAHSETCS 3HAUYCHUC
(bpasbl "0bopya0BaHKe, KPOME aHATUTHYCCKUX MPHOOPOB, CICIUATBLHO MPEIHA3HAUCHHOES
WJIH TIOATOTORJICHHOE" IS pa3/IelICHUs] M30TOIOB YpaHa, BKIIFOYAIOT B ceOs:

I'azoBble IIeHTpI/I(l)yl"I/I " Y3Jbl H KOMIIOHCHTBI, CIICHHUAJIBbHO NMPEeAHA3HAYCHHbIC WX
MOAT0OTOBJICHHBbIC 1JIf HCIIOJIB30BAHUA B Ira30BbIX ueHTpml)yrax

BBOJHOE 3AMEYAHUE

l'a3oBas neHTpHdyra 0ObIYHO COCTOUT U3 TOHKOCTEHHOTO(BIX) HUIMHIPA(OB) AUAMETPOM
or 75 mm (3 motima) o 400 mm (16 mI0OMMOB) C BEPTUKAIBHOW IEHTPAIBHOU OCHIO,
KOTOpHIH(e) moMerieH(bl) B BaKyyM U BpamaeTcs(F0Tcs) ¢ BRICOKOW OKPYKHOU CKOPOCTHIO
nopsinka 300 m/c wnm Gonee. nst mOCTHKEHUS! OOJNBIIONW CKOPOCTH KOHCTPYKIIMOHHBIE
MaTepHaibl BPallaloUIXCsl KOMIIOHEHTOB JOJDKHBI UMETh BHICOKOE 3HAYCHUE OTHOIICHUS
MPOYHOCTH K IUIOTHOCTH, a pOTOpHas cOOpka U, CIIEOBATENbHO, OTICNbHBIC ¢
KOMIIOHEHTHI JIOJDKHBI H3TOTOBJISATHCS C BBICOKOW CTETIEHBIO TOYHOCTH, YTOOBI pa3daniaHc
ObUl MUHUMAJbHBIM. B oTnmume oT Apyrux neHTpudyr razoBas NeHTpudyra s
obOorameHdss ypaHa WMeeT BHYTPH pOTOPHOM KaMephl Bpallarouryrocs(uecs)
neperopoaky(u) B hopMe AMCKa W HEMOABIDKHYIO CHCTEMY IMoaadd u oTBoza raza UF6,
COCTOSIIYIO IO MEHBIIIeH Mepe U3 TPeX OTIENbHBIX KaHAIOB, ABAa U3 KOTOPBIX COEAMHEHBI
C JIOMIaTKaMH, OTXOSIIIMMH OT OCH POTOpa K nepudepuitHol 4yacTH poTopHOU Kamephl. B
BaKyyMe HaXOIWTCS TaKXKe PsAJ BAXHBIX HEBPAIIAIOUINXCS DIIEMEHTOB, KOTOPHIE, XOTS H
UMEIOT 0CO0YI0 KOHCTPYKIHIO, HE CJIOXKHBI B HM3TOTOBJICHHH M HE M3TOTOBJISIOTCS U3
YHHUKaJbHBIX MaTtepuanoB. LleHTpudyxHas ycTraHOBKa, OJHAKO, TpeOyeT OONBIIOro Yucia
3THX KOMIIOHEHTOB, TaK YTO HMX KOJHYECTBO MOXKET CIYXKUTh BaXXHBIM HHIUKATOPOM
KOHEYHOTO HUCIIOT30BAHMSL.

Bpamaromuecss KOMIIOHEHTbI
a) [MonubIe poTOpHBIE COOPKU

TOHKOCTeHHbIE IMIIMHAPHL FIW PSI COENWHEHHBIX MEXTy COOOH TOHKOCTEHHBIX
[WIMHJPOB, U3FOTOBJICHHBIX U3 OJHOTO WM 0O0Jiee MaTEpUaIOB ¢ BHICOKUM 3HAUCHUEM
OTHOIIEHUS  TNPOYHOCTH K TMJIOTHOCTH, yKazaHHeIXx B [IOSCHUTEJIBHOM
3AMEYAHHWUW « wacrosimemy pazngeny. CoenuHeHWEe NHIMHIPOB MEXAy co0oif
OCYIIECTBISIETCA TPU MOMOIIM THOKUX CHIH(OHOB WM KOJIEI, ONMHCAHHBIX B YaCTH
5.1.1.(c) mmxe. CoOpaHHBI POTOP UMEET BHYTPECHHIOK(KE) NIEPEropoKy (1) U KOHIIEBhIC
y37bl, onricaHHbie B dacTsax 5.1.1.(d) u (e) Hmke. OnmHako mosmHas cOOpKa MOXKET OBIThH
MOCTaBJIeHA 3aKa3YMKYy B YACTUYHO COOpAHHOM BHUJIE.

b) Portopnblie TpyOBI

CrnenmanbHO TpEeIHA3HAYCHHBIC WM IOJATOTOBJICHHBIE TOHKOCTCHHBIC IIMJIHMHIPHL C
tonmHol crenku 12 mum (0,50 aroiima) mim MeHee, 1uaMeTpoM oT 75 MM (3 aroiiMa) 1o
400 mm (16 mrOMOB), W3TOTOBJIICHHBIE W3 OJHOTO WM OOJiee MaTepHajoB, UMEIOIINX
BBHICOKOE€  3HAYEHWE  OTHOMICHUS TPOYHOCTH K  IUIOTHOCTH, VKa3aHHBIX B
ITOACHUTEJIBHOM 3AMEYAHUMU k HacTodAleMy pa3aeny.

C) Komp1ia mmm cuimbhoHBI

KoMmoHeHTsI, cnenuanbHO TIpenHa3HAYeHHbIE WM TOATOTOBJICHHBIE IJISl CO3JaHUS
MECTHOM OIOPHI TSI POTOPHOM TPYOBI MIH COSTUHEHUS psna POTOPHEIX TpyO. CritbPoHBI
NPEACTABISIIOT CO00N KOPOTKUE HWIMHAPHI ¢ TONMIUHON cTeHku 3 MM (0,125 moiima) mmu
MeHee, quamMeTpoM ot 75 mum (3 mrotima) no 400 MM (16 M0MMOB), UMEIOIIUX OAMH TOdp H
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M3TOTOBJIEHHBIE U3 OJHOTO W3 MaTepHajioB, MMEIOIIUX BBICOKOE 3HAYEHHE OTHOLICHHS
MPOYHOCTH K TMJOTHOCTH, YykazaHHbIX B [IOSCHUTEJIBHOM 3AMEYAHUU «
HACTOSIIEMY pa3zeiy.

d) [leperopoaxu

KowmmonenTsr B popme aucka auamerpom ot 75 MM no 400 mm (ot 3 mo 16 aroiimoB),
CIIEITHAIBHO MpeaHa3HAuYCHHBIC WITH MOATOTOBIICHHEIC I YCTAaHOBKHA BHYTPH POTOPHOI
TpyOBl UEHTpU(YTH C IENBI0 H30JHPOBATh BBINYCKHYIO KaMepy OT TJIaBHOHM
pa3enuTeNbHON KaMephbl U B HEKOTOPBIX CAyvasx AJs yaydlleHus uupKysuuu raza UF6
BHYTPH TJIABHOH pa3IeUTENbHON KaMephl POTOPHON TPYOBI M M3TOTOBJICHHBIC U3 OJHOTO
U3 MaTepuajoB, MUMEIOIINX BBICOKOC 3HAYEHHE OTHOIICHUS MPOYHOCTH K IJIOTHOCTH,
ykazanHbix B [IOSICHUTEJIBHOM 3AMEUYAHUU k HacTosmieMy pa3ieiny.

e) Bepxaune/HmxHIE KPBITITKA

KommnonenTs! B popme aucka auamerpoM oT 75 mm (3 mroiima) 1o 400 mm (16 mroiimoB),
CHELUAIFHO IpeJHa3HaYeHHBbIE WJIM TMOATrOTOBJICHHBIE TakKUM 00pa3oM, YTOOBI TOYHO
COOTBETCTBOBAaTh AMAaMETPy KOHLIOB POTOPHOH TpyObl W Onaromapsi STOMY yIepKHUBaTh
UF6 BHyTpu ee. OTH KOMIIOHEHTHI HCIOJIB3YIOTCA UL TOIO, 4TOOBI IOJAEP’KUBATH,
yAEp)KUBAaTh WM COAEpKaTh B ceOe KaKk COCTaBHYIO YacTh 3JIEMEHTHl BEPXHETro
NOJIUUIHMAKA (BEpXHSAS KpBIIIKA) WM CIY)KUTh B KauyecTBE HECYLIeH YacTu
BPAIAIONINXCS DJIEMEHTOB JJIEKTPOJBHTATENS M JJIEMEHTOB HIDKHETO IOALIMITHHKA
(HWKHAS KpBIIIKA), U WU3TOTOBIISIOTCS M3 OJHOTO M3 MaTE€pHajioB, MMEIOIIUX BBICOKOE
3HaY€HHE OTHOIIEHUS MPOYHOCTH K IUIOTHOCTH, ykasaHHbIX B [IOSCHUTEJIBHOM
3AMEYAHUMU k Hacrosiemy pasaeny.

[HOACHUTEJIBHOE 3AMEYAHUE

HJ’IH Bpalaronmxcd KOMIIOHCHTOB ]_[eHTpI/I(I)yF HCIIOJIB3YIOTCA  CIICAYIOMIUC
MaTepualbl:

a)  MapTEHCHTHOCTApEIOIHE CTAIH, HMEIOIINE MAKCUMAaJIbHBIN MPEIes MPOYHOCTH Ha
pactsmkenne 2,05 x 10° H/m? (300 000 dyHT/KB. mroiiv) min Gotee;

b)  amOMUHUCBBIC CIUIABBI, HMMCIOIIUE MAaKCHUMAIbHBIA TpPEASN MPOYHOCTH Ha
pactsmkenne 0,46 x 10° H/m? (67 000 dyHT/KB. Qroiim) mmm Goee;

c) BOJIOKHUCTBIE (HUTENOA0OHbIE) MaTepHasbl, MPUTOIHBIE ISl HCIOIb30BAHHUSA B
KOMIIO3UTHBIX CTPYKTYypax M MMEIOIIME 3HAUEHUsS yAEIbHOIO MOAYJNS YIPYTOCTH
12,3x 10° M mmm Gonee M MAaKCHMANBLHOTO YACIBHOrO TMpejena MPOYHOCTH Ha
pactsokerme 0,3 x 10° mim Gomee M MAaKCHMANBHOTO YACIBHOTO —IpEacIa
npouHoctn Ha pactsmkenne 0,3 x 10° M mim Gomee ("yaenbHBIH  MOYTIb
ynpyroctu" — 510 Momymb FOnra B H/M?, neneHHbI Ha yiaenbHEIA Bec B H/M’;
"MaKCUMaNBbHBIA ~ yOEABHBIM TIpemesl TPOYHOCTH Ha pacTsDKeHHe" —  3TO
MaKCUMAJIbHBIM TMpeJes MNPOYHOCTH Ha paCTHKEHUE B H/M®, neneHHbli Ha
yIenbHbIH Bec B H/M®.

CraTnyeckue KOMIIOHEHTHI

a) IToammnHuKY ¢ MAarHUTHOM ITOABECKOMN

CoeuuanbHO TpeIHA3HAUYCHHBIE WM TOATOTOBICHHBIE MOJMUIUITHUKOBBIC — Y3IIBI,
COCTOSIIIME W3 KOJBIIEBOIO MarHWTa, MOJBEIICHHOTO B 000iiMe, cojaepkarie

nemmupytomyo cpexy. OOoiima wm3rotoBmsiercss u3 croikoro k UFg matepmana
(cm. [IOACHUTEJIBHOE 3AMEYAHUE x pasmeny 5.2.). MarHuT coeguHsercs c



MOJIFOCHBIM HAKOHEYHHKOM WM BTOPHIM MArHUTOM, YCTaHOBIICHHBIM Ha BEpXHEH
KpBIIIKE, OnmucaHHoW B pasnene S5.1.1.(¢). MarHuT MokeT uUMeTh (opMy KoOJblia C
COOTHOIICHHEM MEXIy BHEIIHHM W BHYTPEHHHM AMAaMETPaM{, MEHBIIUM HIH PaBHBIM
1,6:1. Maraut MoxeT UMeTh GopMy, 0OeCIIeUrBalONIyI0 HayalbHYyI0 poHuIiaeMocts 0,15
I'a/m (120 000 eguaunn CI'C) nnm Gosiee, WM OCTAaTOYHYIO HAMAarHUYeHHOCTh 98,5% wnun
Oojee, WM TPOM3BEICHUE MHIYKIIMH Ha MaKCUMAaJIbHYIO HANPSKEHHOCTh MOJSA Oojee
80 k[x/m® (10" Tc.D). Kpome OOBIYHBIX CBOMCTB MaTepHana, HEOOXOMUMBIM
MpeIBAPUTEIHHBIM YCIOBUEM SIBIIICTCS OTPAaHUYCHHE OYCHH MAJIBIMHU JOIMyCKaMu (MEeHee
0,1 mm mmu 0,004 groiima), OTKIIOHEHUSI MATHUTHBIX OCEH OT TEOMETPUUYECKUX OCEeW WIIH
obecrieueHre 0cO000M TOMOTCHHOCTH MaTepHalia MarHHUTa.

b) TNogmunauku/geMmngepst

CHeI_[I/IaJIBHO MpEAHA3HAUYCHHBIC WX MOATOTOBJICHHBLIC MOAIINIIHUKH, COACPKAIINE Y3€JI
OCH/YIUIOTHUTEIBHOE KOJIBIIO, CMOHTHPOBaHHBIM Ha gemmdepe. Ocb  00BIYHO
MIPECTABIIIET cOOOM Ba M3 3aKAJIEHHOW CTajH C OJHUM KOHIIOM B (hopMe moirycdepsbl, u
CO CpeICTBaMM IOJICOCAMHECHMS K HIDKHEHW KpBINIKe, oNMcaHHo#i B pasmene 5.1.1.(e), Ha
npyroMm. Bam, omHako, MOXeT OBITh COCAMHEH C THUAPOJUHAMHYECKUM IMOIIHITHUKOM.
Kompmo wmeer Qopmy TabmeTkum ¢ MONycepUUYecKHM YIIIyOlleHHEeM Ha OJHOU
MOBEPXHOCTH. JTH KOMIIOHEHTHI YaCTO TIOCTABIISFOTCS OTAEIBHO OT AeMiiepa.

c) MonekynspHble HACOCHI

CrienmaibHO TIpeHA3HAYEHHBIE WM MOJATOTOBJICHHBIC IMIUHIPHI C BHITOUCHHBIMH HIIH
BBIJABJIICHHBIMH BHYTPH CIUPANbHBIMH KaHaBKaMH W C BBICBEPJICHHBIMH BHYTPH
OTBEpCTUSIMU. THITOBBIMU pa3MepaMH SIBISIOTCS CIEAYIOIIMe: BHYTPEHHHH IUaMeTp OT
75 mm (3 mroiima) no 400 mm (16 mroiimoB), Tommuba cteHkd 10 mm (0,4 mroiima) umu
Oomee, ¢ [UIMHOW, paBHOH nuamerpy uiau Oomnbie. KaHaBku OOBIYHO HMEIOT
MPSIMOYTOJIFHOE TIoTIepevHoe ceueHue u riryouny 2 mum (0,08 aroitma) mim Gosnee.

d)  Craropsl nBurareneit

CriermanbHO TpenHa3HAYeHHBIE WM TTOATOTOBJICHHBIE CTaTOPHI KONBIIEBOH (DOpPMBI s
BBICOKOCKOPOCTHBIX MHOTO(a3HBIX TUCTEPE3UCHBIX (mm PEaKTHBHBIX )
3JIEKTPOJIBUTATEIICH MEPEMEHHOTO TOKA JUIsi CHHXPOHHOW pa0OThl B YCIOBHSX BaKyyMma B
muamnazone gactoT 600-2000 ['m m B mmamazone momHocted 50-1000 BA. Cratopst
COCTOSIT M3 MHOTO()a3HBIX OOMOTOK Ha MHOTOCJIOHHOM JKEJIE3HOM CEPJICUHUKE C HU3KHUMHU
MOTEPSIMU, COCTABJICHHOM U3 TOHKHX IUIACTHH, 00BIYHO TOdmuHON 2,0 MM (0,08 mroiiMa)
WA MEHee.

e) Kopnyca/npueMHuKy neHTpUpyru

KoMrmoHeHTsI, crienuanbHO MpeHa3HadeHHbIe W TOJATOTOBJICHHBIE IS pa3MEIIeHHs B
HUX COOpKH pPOTOpHON TpyOBl Ta3oBoil meHTpubyru. Kopmyc cocTOHT U3 KECTKOTro
MWIMHPA ¢ TOMIMHON cTeHku 10 30 MM (1,2 mroiiMa) ¢ mpenu3noHHO 00paboTaHHBIMH
KOHIIAMH JUTA YCTaHOBKH TOJIIAITHUKOB W C OJHUM WM HECKOJIBKUMH (DIIAaHIAMH IS
MoHTaxa. OOpaOOTaHHBIC KOHIIBI MApaUICIBHBI JPYr JAPYTY M HEePIEHIUKYIISPHBI
Mpo0JIbHOM ocu mmiuHApa B npenenax 0,05 rpamyca wiu meHee. Koprryc MoxeT Takxke
MIPEJCTABIATE CO00I KOHCTPYKIIUIO SYSHCTOTO THITA IS Pa3MeIleHUs] B HEeM HECKOJIBKUX
poropHBIX Tpy0. Kopmyca m3roraBiamBaroTcs W3 marepuaioB, kopposumecToiknx K UFg,
WM 3aIIUIIAIOTCS MTOKPHITHEM U3 TAKUX MAaTEPUATIOB.

f) JloBymiku

CrienManbHO IpeAHA3HAUYCHHbIE WM MOATOTOBJICHHBIE TPYOKHM BHYTPEHHUM AWAMETPOM
mo 12 mm (0,5 mrotima) mnst usBiedeHus raza UFg u3 poTopHO#t TpyOBI IO METOIY TPYOKH
[Tuto (T.€. ¢ OTBepcTHEM, HANpaBICHHBIM Ha KPYTOBOM MOTOK Ta3a B pOTOpPHOH TpyOe, K
npuMepy, MOCPEICTBOM H3rv0a KOHIA paJualibHO PACIOJIOKEHHOH TpyOKH), KOTOpBIE
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5.2.

5.2.1.

5.2.2.

MOXHO ITPUKPEIIUTH K HeHTpaHBHOﬁ CHUCTEMEC M3BJICUCHUS T'a3a. TPY6KI/I HU3T0TOBJICHBI U3
MatepuanoB, kopposuecToiikux K UFs, WM 3alUIIaloTcs TMOKPHITHEM W3 TaKHX
MaTepHaoB.

CrnenmaJjibHO NpeAHa3HAYeHHbIE WM MOATO0TOBJIEHHbIE BCIIOMOTaTeJIbHbIe CHCTEMBI,
o0opynoBaHHe U KOMIIOHEHTHI JJISl HCNOJIb30BaHNs HA Ta30leHTPUPYKHON
YCTAHOBKE 10 000rallieHUI0

BBOJHOE 3AMEYAHUE

BcemoMoraTenbHble  CUCTEMBI, OOOpPYIOBAHHE W KOMIIOHEHTHI Ta30leHTPU}YKHOM
YCTAHOBKH I10 OOOTAIEHUIO TMPEACTABIIIOT COO0H CHUCTEMBI YCTAaHOBKH, HEOOXOIMMBIC
st monauu UF¢ B enTpudyru, 11 CBS3M OTACIBHBIX HEHTPU(YT MKy COOOM ¢ LENbIO
00pa30BaHUs KacKajoB (MU CTyIEHel ), 4ToObl JOCTUYb 00Jiee BBICOKOTO 00OTaIlCHUS
m3Bieub 'mpoaykt" u "xBocTel" UF¢ w3 meHtpudyr, a Takke oOopymoBaHHE,
HEOOXO0JMOe ISl IPUBEICHUS B ICHCTBUE LIEHTPU(PYT WM JJIsl YIIPABJICHUS YCTAHOBKOU.
Oo6bruH0 UF4 uicapsieTcst U3 TBEP/BIX BEIIECTB, MOMEUICHHBIX BHYTPHU IOJOTPEBACMBIX
aBTOKJIABOB, M TMOJAaeTCs B razooOpasHod ¢opMe K meHTpudyram depe3 CHCTEMY
KOJUIEKTOPHBIX TpyOompoBomoB kackana. "IIpomykt" u "xBoctel" UF¢, mocTymaromue n3
HeHTpudyr B BHJE Tra3000pa3HbIX IIOTOKOB, TAaKXE NPOXOAAT Uepe3 CHCTEMY
KOJUIGKTOPHBIX TPYOOMPOBOZOB KacKaga K XOJOTHBIM JIOBYIIKaM (paboTaroiuM TMpU
temneparype okoso 203° K (-70°C)), rae oHU KOHIEHCUPYIOTCS M 3aT€M MMOMEILAKOTCS B
COOTBETCTBYIOIIME KOHTEHHEPHl I TPAHCHOPTUPOBKM WM XpaHeHus. Tak Kak
YCTaHOBKa IO OOOTAIICHUI0 COCTOMUT M3 MHOTUX ThICSY LEeHTpudyr, coOpaHHBIX B
KaCKaJibl, CO3MAI0TCSd MHOTOKHIOMETPOBBIC KOJJICKTOPHBIC TPYOOMPOBOJBI KACKAIOB C
ThICA4YaMM CBApPHBIX IIBOB, ITPUYEM CXEMaA OCHOBHOM Y9acTH HX COCZ[I/IHeHI/Iﬁ MHOT'OKpaTHO
noBropsiercs. O00pyAOBaHUE, KOMIIOHCHTHI U CUCTEMBI TPYOOIPOBOIOB H3TOTOBIISIOTCS C
COOJTIOZICHUEM BBICOKUX TPEOOBAHUH K BAKYYM-TUIOTHOCTH U YUCTOTE 0OPAOOTKH.

Cucrembl Hoga4n/cucTEeMBbI 0TBOAA "'MpoayKTa'" U "XBOCTOB"

CHCHI/IaJII)HO NMPpEAHA3HAUYCHHBIC HJIM IMOATOTOBJICHHBIC TCXHOJIOTUYECKHUE CHUCTEMEIL,
BKJIIIOYarOMIue:

MHUTAIONINE AaBTOKJIABHI (MJIM CTaHINH), Uctoib3yeMble 1t mogaun UFg B kackamsl
uentpudyr npu aasienun 1o 100 kIla (15 dyHT/KB. ArOMM) M IpU CKOpPOCTH 1 Kr/4
uiu Goee;

JecyOonmMaTopsl (MM XOJIOAHBIE JIOBYIIKH), UCHOJb3yeMble /i BeiBeneHUs UFg
n3 KackagoB mpum maienmu a0 3 klla (0,5 dysT/KB.mI0#M). JlecyOmumaTopsl
croco6ns! oxnaxaarhes 10 203°K (-70°C) u marpesatses m0 343°K (70°C);

CTaHIMK "mponaykTa" u "XBocToB", ucmoib3dyemble s nepememenus UFq B
KOHTEHHEPHI.

Ora ycraHoBKa, 000pynOBaHHE M TpPyOONPOBOIBI IOJHOCTBIO H3TOTABIMBAIOTCA U3
croiikux k UFg wMarepuasoB WM 3al0UINAIOTCS TMOKPHITHEM H3 HHX  (CM.
ITOACHUTEJIBHOE 3AMEYAHUE x manHOMy pasmeny) ¢ COONIONCHHEM BBICOKHX
TpeOOBaHM K BaKyyM-IZIOTHOCTH M YUCTOTE 0OPabOTKH.

ManuHHbIe CHCTEMBI KOJLUIEKTOPHBIX TPYOONPOBOI0B
CriennanbHO TIpeJHA3HAYEHHBIC WIIM MOJATOTOBIEHHBIE CHCTEMBI TPYOOIPOBOJOB H
koimektopoB s yaepxkanus UFq BHyTpH TEHTpUQYKHBIX KackagoB. OJTa CeTh

TpyOOIIPOBOOB OOBIYHO MPEACTABISAET COOOW cHuCTeMy C "TpONHBIM" KOJUIEKTOPOM, U
KaXaas IeHTpudyra coeMHEHAa C KaXIbIM M3 KOJUIeKTOpoB. ClemoBaTenbHO, cXema
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5.2.3.

5.24.

5.3.

OCHOBHOW 4YacTH WX COEIAMHEHHsS MHOTOKpaTHO ToBTOpsiercs. OHa IMONHOCTHIO
mrotaBiuBaercds u3 croikux Kk UFs wmatepuanoB (cm. IIOSACHUTEJIBHOE
3AMEYAHMUE x HacrosmeMy pa3ieny) ¢ COOIOICHIEM BEICOKUX TPeOOBaHUH K BaKyyM-
TUIOTHOCTH U YUCTOTE 00paboTKH.

Macc-cniekTpoMeTphl/ucTOYHUKY HOHOB st UFg

CriennanbHO TIpeTHA3HAYECHHBIC WITU MOJATOTOBIICHHBIC MAarHUTHBIE WM KBaJIPYTIOJIBHEIC
MacC-CIEKTPOMETPHI, CIIOCOOHBIC TIPONU3BOIUTE MPSIMOU 0TOOp MPOO IMogaBaeMOM MaccCHI,
"mpoaykTa" win "XBOcTOB" M3 ra3oBbiX MOTOKOB UF¢ u oOnamaromue moiHbIM HaOOpOM
CIIEYFOIINX XapaKTePUCTHUK:

1. yIeNbHAs pa3periaromnias CliocoOHOCTh o Macce cBbite 320;

2. coacpiKaT MCTOYHUKH HOHOB, HU3IOTOBJICHHBIC K3 HHUXpPOMAa HJIW MOHCIA WU
3alIUIICHHBIC ITOKPBITUEM U3 HUX, UJIU HUKCIIMPOBAHHBIC,

3. COZepKaT NOHU3ALMOHHBIC HCTOYHUKU C OOMOAapANPOBKOH 3IIEKTPOHAMY;

4. COZIEpPKaT KOJUIEKTOPHYIO CUCTEMY, IIPUTOJIHYIO AJIs1 U30TOIIHOIO aHAJIN3a.
IIpeodpa3oBaTes 4YaCTOTHI

[IpeoOpaszoBaTenn 4YacTOTHl (TaKKe€ H3BECTHBIE KaK KOHBEPTOPHI WM WHBEPTOPBHI),
CHECLMAIBPHO MPEIHA3HAYEHHbIC WM IIOATOTOBJIEHHBIC JJIS IMTAaHUA CTaTOpPOB
JBUTaTeNel, OIpeNeNieHHbIX B ToamyHKTe 5.1.2.(d), Wiam 4YacTH, KOMIOHEHTHI W

MoJICOOPKM  TakWX MpeoOpa3oBaTenieil 4acTOThI, O00JaJaloNnMe MOJHBIM HabOpOM
CIIEIYFOIINX XapaKTePUCTHK:

1. MHoroda3HbIi BeIxo[ B nuanazone ot 600 xo 2000 I';

2. BBICOKasl CTaOMIBLHOCTH (CO cTabmimu3arueit yactoTsl sryuie 0,1%);
3. HU3KHE HeMHEHHbIE UCKakeHus (MeHee 2%);

4, Kod(pGUIMEHT TToNIe3HOTO AeiicTBus cBbime 80%.

[HOACHUTEJIBHOE 3AMEYAHUE

[lepeuncnenHoe BhIIE OOOPYJOBaHWE BCTYMAeT B HEMOCPEICTBEHHBI KOHTAKT C
TexHoJorndeckuM Tra3oM UF¢ mim HemocpemcTBeHHO YIIpaBiseT pabdoToil meHTpudyr u
MPOXOXKJACHUEM Ta3a OT HEHTPUPYTH K HeHTpU(dyre U U3 Kackaaa B KacKas.

Koppozuectoiikue xk UFq mMaTepuansl BKIIOYAIOT HEPXKABEIOIIYIO CTallb, ATIOMUHUU,
AJTIOMUHHUEBBIE CIUIaBhl, HUKEIh WIIH CILIaBhl, coaeprkariue 60% u 6onee HAKEIS.

CHeH]{laﬂbHO npeaHasHaAa4Y€eHHbIC WM MOAT0TOBJ/ICHHBIC CﬁOpKH H KOMIIOHEHTbI 1Jidd
HCIOJIB30BaHUSA IIPHA Fa30)]l/l(l)(1)y3](l0HHOM oﬁorame}mn

BBOJIHOE 3AMEYAHUE

Ilpn  rasomnddy3noHHOM  MeToAe  pa3feleHHs HM30TONOB  ypaHa  OCHOBHOM
TEXHOJIOTHYECKON COOpPKOH SBIISICTCS CIICIHMAIbHBIA TOPUCTBIH Ta301u(dy3MOHHBINA
Oapbep, TEMIOOOMEHHUK JUIS OXJaXAeHHs Tra3a (KOTOpBIH HarpeBaeTcs B IpoLecce
CKaThsl), YIUIOTHUTEIBbHBIC KIANaHbl W PETYIHPYIOIIMe KJIAmaHbl, a Takke
TpyOonpoBoabl. [lockonbky B Ta30au@dy3MOHHON  TEXHOJOTHH  HCIIOJIB3YETCs
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5.3.1.

5.3.2.

5.3.3.

5.3.4.

5.3.5.

mectudpropucteiii ypan (UFs), Bce o0opynoBaHue, TpyOOIpPOBOABI U TOBEPXHOCTH
U3MEPUTEIBHBIX TPUOOPOB (KOTOPBIE BCTYMAKOT B KOHTAKT C Ta30M) JOJDKHBI
W3TOTaBJIMBATHCA W3 MaTepPHAJIOB, COXPAHSIONMX CTaOMIBHOCTh Tpu KoHTakTe ¢ UFg.
lazomuddy3uoHHas ycTaHOBKA COCTOUT M3 PsiJia TAKMX COOPOK, TaK YTO UX KOJUYECTBO
MOJKET ObITh BaXKHBIM TIOKA3aTeJIeM KOHEYHOTO TIPeHA3HAUCHHUSL.

I'azonu¢ dy3nonnsie 0apbepsbl

a) CrnenuanbHO IIpeJHA3HAYCHHBIE MM IIOATOTOBJICHHBIE TOHKHE, IOPHCTHIC
¢uneTpel ¢ pazmepom nop 100-1000-A (anrctpem), Tonmmaoi 5 MM (0,2 aroiiMa) WU
MeHbIlle, a ausi TpyOuareix QopMm aumamerpoM 25 MM (1 mroiiM) WM MEHBIIE,
W3TOTOBJICHHBIE W3 METAJUIMYECKHUX, IOJIMMEPHBIX HIM KEPaMHUYECKUX MaTepHalloB,
koppo3uectokux Kk UFg, u

b)  coenuanbHO MOATOTOBJCHHBIE COCAMHEHHSI HIM TOPOIMIKH JUISI H3TOTOBIICHHS
Takux (GuIbTpoB. Takue COCAMHEHHS M TIOPOIIKH BKITIOYAIOT HHUKENIh WM CIUIABBI,
conepxkarme 60% win OoJiee HUKENS, OKCUJ afOMUHUS Wik cTolikue K UF¢ moaHOCThIO
(TOpUpOBaHHbIE YIIIEBOJOPOIHBIE MOTUMEPHI C YUCTOTOH 99,9% wmim Gonee, pasmepom
yacTui, MeHee 10 MKM M BBICOKOH OJHOPOJHOCTBIO YACTHI[ MO KPYIMHOCTH, KOTOPBIC
CITEITMAIBHO TTOATOTOBIICHEI JIJIS M3TOTOBJICHUS Ta301i((Py3HOHHBIX O0aphepoB.

Kamepsl nudppyzopon

CrenuanbHO TMpeIHA3HAYCHHBIC WM TMOJTOTOBJICHHBIE T€PMETUYHBIC IUIHHIPUYCCKUC
cocynsl nuametrpom 6omee 300 mm (12 mroiimoB) n mwHON 6osree 900 MM (35 aroiiMoB),
WIM TPSIMOYTOJbHBIE COCYIIbl CPaBHMMBIX PAa3MEPOB, UMEIOIIME OJWH BIIyCKHOM U JABa
BBHIMYCKHBIX TATPyOKa, JUaMETp KaXKIOro w3 KOTopbix Oonee 50 mm (2 moiima), uis
noMenieHns B HUX razoauddy3noHHBIX OapbhepoB, M3TOTOBICHHBIE U3 cTOMKNX K UFg
MaTepHaIOB I 3alUIICHHbIC TTOKPHITHEM H3 HUX, M TIPEAHA3HAYCHHBIC [T YCTAHOBKH B
TOPU30HTAIBHOM I BEPTUKATHLHOM TIOJIOXKCHHU.

Komnipeccopsl 4 ra301yBKU

CriermanbHO TIpeTHAa3HAYEHHBIE WM TIOATOTOBJICHHBIE OCEBBIE, IEHTPOOEKHBIE WIIH
00BEeMHbBIC KOMIIPECCOPHI, WM Ta30[4yBKH C MPOM3BOAMTEILHOCTBIO HAa BCoce | M/MHH
wm Oonmee UFs w ¢ p1aBneHneM Ha BBIXOAE JIO HECKOJNbKHX coTeH klla
(100 dyHT/KB. MIOIM), TpeaHA3HAYEHHBIC IS TOJTOBPEMEHHON JKCIUTyaTaIlid B cpeie
UF¢ c »amekTpoaBUTaTeleM COOTBETCTBYIOMIEH MOITHOCTH WM 0e3 Hero, a TakKkKe
OTJIeNbHBIC COOPKHM TaKMX KOMIIPECCOPOB M T'a30[yBOK. DTU KOMIIPECCOPHI U Ta301yBKH
UMEIOT mepenaa naeieHuss oT 2:1 1o 6:1 u wusroraBnuBaroTcss u3 croiikux kK UFg
MaTepHaIIOB MIIH TIOKPHIBAIOTCS UMHU.

YnjioTHeHHUsI BPAIIAIONIUXCS BAJIOB

CrenuanpHO MNpeIHa3HAYCHHbIC WIM TOATOTOBICHHBIC BaKyyMHBIC YIUIOTHCHHS,
YCTaHOBJICHHBIC Ha CTOPOHE TOJAYd M HAa CTOPOHE BBIXOJA I YIUIOTHEHHs Bala,
COCIMHSIOIIET0 POTOP KOMIIPECCOPA WIIM Ta30AyBKHA C NPHUBOAHBIM JIBUTATENIEM, C TEM
4TOOBI 00ECIIeUNTh HAICKHYIO TePMETU3AIIMIO, IPEIOTBPALIAIOIIYI0 HATCKaHHE BO3IyXa
BO BHYTPEHHIOIO KaMepy KOMIIpeccopa WM ra3omyBKH, kotopas HamoiHeHa UFq. Taxue
YIUIOTHEHUSI OOBIYHO MPOSKTHPYIOTCS Ha CKOPOCTh HaTeKaHusi OypepHOro raza MeHee
1000 cm®/Mun (60 mroiiv’/Mun).

Temooo0MeHHUKH 1J19 oxJa:kaenns UK,

CrienmanbHO NpeHa3sHAYCHHBIE WK HOATOTOBIICHHbIE TEINIOOOMEHHUKH, H3TOTOBJICHHbIE
u3 crorikux kK UFg mMarepuanoB Wi MOKPBITBIE UMHU (32 MCKIIOYEHHEM HepKaBelollel
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5.4.

5.4.1.

CTalli), WIX MeNbl0, WM JIOOBIM COYETaHHEM JSTHX METAUIOB M pPAacCUMTAaHHBIE Ha
CKOpOCTb U3MEHEHUsI AaBJICHUS, onpenensiomero yreuky, Mmeree 10 I1a (0,0015 ¢pynT/KB.
mroiiM) B yac mpu niepenane gasierus 100 klla (15 GyHT/KB. mroiim).

CHeII](la.]]bHO npeuﬂamaqeﬂﬂue WJIN MOAT0OTOBJICHHBIC BCIIOMOIraTeJIbHbIC CUCTEMBI,
oﬁopmeBamle U KOMIIOHCHTHI AJIA UCITOJb30BaHUA l'[pI/I Fa30)1H(1)(1)y3l/l0HHOM
odorameHuu

BBOJIHOE 3AMEYAHUE

BcenomoratensHble CUCTEMBI, 00OpPYJIOBaHME M KOMITOHEHTHI IJIs1 Ta30u(y3HOHHBIX
YCTaHOBOK TI0 OOOTAILICHUIO HPEACTAaBIISIOT COO0H CHUCTEMBI YCTAaHOBKH, HEOOXOIMMBIE
st mogaun UFg B razomnddy3nonnyo cOOpKy, IS CBSA3H OTACIBHBIX COOPOK MEXKIY
coboif u 00pazoBaHMs KackamoB (WIH CTYIEHEH) C IEIbI0 MOCTEIICHHOTO JOCTHYKCHIS
Oomee BBICOKOTO oOOoramieHuss W u3BiedeHus: 'mpoaykra" u "xsoctoB" UFg wu3
I Qy3nOHHBIX KacKaloB. BBUIy BHICOKOMHEPLMOHHBIX XapaKTEPUCTHK AU (HY3HOHHBIX
KacKaJoB J000e TMpephlBaHHe HUX pabOThl, OCOOEHHO WX OCTAaHOBKA, NPUBOJAT K
ceppe3HbIM mociencTBuaM. CrenoBarenbHo, Ha Ta30au(pGy3HOHHON yCTaHOBKE Ba)KHOE
3HaYeHHWE MMEIOT CTPOroe U TOCTOSIHHOE TMONACp)KaHHE BaKyymMa BO  BCeX
TEXHOJOTMYECKHX CHCTEMax, aBTOMAaTH4YeCKass 3aliuTa OT aBapuil M TOYHOE
aBTOMATHYECKOE pETyJIUpOBaHUE IOTOKA Taza. Bce 3TO MpHUBOAWT K HEOOXOAMMOCTH
OCHAILlCHUS yCTAHOBKH OONBIIMM  KOJIMYECTBOM CHEHHAJIbHBIX H3MEPUTEIbHBIX,
PETYIHMPYIOUIMX U YIIPABIIIOIUX CUCTEM.

O6sryHo UF ucnapsiercs u3 MUIMHAPOB, TOMEIICHHBIX BHYTPH aBTOKJIABOB, U TOJAaeTCA
B ra3oo0pa3Hoil ¢opMe K BXOAHBIM TOYKaM 4Yepe3 CHCTEMY KOJUJIEKTOPHBIX
TpybonpoBomoB kackana. "Ilpomykt" u "xBoctel" UF, mocrymaromuye M3 BBIXOJHBIX
TOYEK B BHUAE Tra3000pa3HbIX IIOTOKOB, IPOXOISIT 4Yepe3 CHUCTEMY KOJUIEKTOPHBIX
TpyOONpOBOAOB Kackaga JUOO0 K XOJOAHBIM JIOBYIIKaM, JHOO K KOMIPECCOPHBIM
CTaHLMAM, rae ra3zoobpasubii mnotok UFs cxmwkaercs u 3areM MoOMeIIaeTcs B
COOTBETCTBYIOIIME KOHTEHHEpH! A TPAHCHOPTUPOBKU MWK XpaHeHus. I[lockombky
razonud@y3noHHas yCTAaHOBKA IO OOOTalleHHI0 HMeeT OOJbIIOe  KOJIUYECTBO
razoauddy3noHHBIX COOPOK, COOpPaHHBIX B KacKaabl, CO3JAalOTCS MHOTOKHIOMETPOBBIC
KOJUIEKTOPHBIE TPYOOIPOBOABI KACKAZOB C THICSYaMHU CBAapHBIX IIBOB, IPHYEM CXEMa
OCHOBHOW 4YacTH UWX COEAMHEHWH MHOTOKpaTHO moBTOpsierca. OO6opynoBaHue,
KOMIIOHEHTHl M CHCTEMBI TPYOONPOBOAOB H3TOTOBIISIOTCS C COOJIOAEHHEM BBICOKHX
TpeOOBaHMI K BaKyyM-IUIOTHOCTH M YHCTOTE 00pabOTKH.

Cucrembl oga4n/cucTeMBbl 0TBOAA "'MpoayKTa" U "XBOCTOB"

CrienmanbHO TpeJHA3HAYCHHBIE WM IOJITOTOBJICHHBIE TEXHOJIOTHUECKHE CHUCTEMBI,
cniocoOHbIe padotath nipu AasieHun 300 Ila (45 dbyHT/KB. q101M) WM MEHee, BKIIFOYas:

NHUTAIOIINE aBTOKJIABBl (MM CHCTEMbI), Hcmonbdyemble juisi mogaun UFg B
razoauddy3uoHHbIE KacKapl;

necyOauMaTophl (MM XOJOJHBIE JIOBYIIKH), UCTIONb3yeMble ajsi BeiBeAeHus: UFg
n3 razoan($y3MOHHBIX KaCKaloB;

cranuuu oxmwkenus, rae UFs B razoo0pasHoit ¢opme U3 Kackaia CKMMaeTcsl U
OXJIaXKAAETCS 10 KUIKOTO COCTOSHMUS;

cTaHiuy "mpoaykra" uiam "XBOCTOB", ucnonb3dyemble ansa nepememienus UFq B
KOHTEHHEPHI.
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5.4.2.

5.4.3.

5.44.

5.4.5.

CucreMbl KOJUIEKTOPHBIX TPYOONIPOBOI0B

CrenuanbHO TpeIHA3HAYCHHBIC WM MOJTOTOBICHHBIE CHUCTEMBI TPYOONPOBOJOB H
cHCTeMbl KoJuTeKTopoB st ynaepxkanus UFs BHyTpu razonnddy3noOHHBIX KackKaJoB. JTa
CETh TPyOOIIPOBOIOB OOBITHO MPENCTABIISAET COOOM CUCTEMY C "IBOMHBIM" KOJJIEKTOPOM,
IJIe KaXas siYeiiKa COSIMHEHA C KAKIBIM U3 KOJUICKTOPOB.

BakyyMHbI€e CHCTEMBI

a) CrnenuanbHO TIpeJHA3HAYCHHBIC WIIM MOATOTOBJICHHBIE KPYIHbBIE BaKyyMHBIE
MarucTpaii, BaKyyMHbIE KOJUIEKTOPHI M BaKyyMHBIE HACOCHI NPOHM3BOAMTEIHLHOCTHIO
5 M /mun (175 yT’/™Mus) win Goee.

b) BakyymHBIe HAacOCHI, CIIEIMATLHO TPEIHA3HAUYCHHBIE I pabOTHl B comepsKarei
UF¢ atmocepe u M3roTOBICHHBIC W3 ATIOMHHHS, HUKEIS WU CIDIABOB, COJEPXKAIIUX
0onee 60% HUKENs WIKA MOKPHITBIC UMU. DTH HACOCHI MOTYT OBITh MM POTAIIMOHHBIMH,
WA TIOPIIHEBBEIMH, MOTYT UMETh BBITECHSIOIINE M (PTOPUCTOYTIEPOJAHbIE YIUIOTHEHUS, a
TaK)Ke B HUX MOTYT IPUCYTCTBOBATH CICIMATIBLHBIC PA00YHUE KUIKOCTH.

CHeHHaJ]I)HLle CTONMOPHBIC U PEryJUPYIOIIHUE KIAllaHbI

CrnenuanbHO TNpeAHA3HAUYEHHBIE WIM TOATOTOBICHHBIE PYy4YHBIE WM aBTOMAaTUYECKUE
CTOIIOPHBIE M PETYJIHPYIOLINE KiIalaHbl CUIb()OHHOTO THUIIA, U3TOTOBJICHHBIE U3 CTOMKHX
k UF¢ matepuanos, guamerpoM oT 40 mo 1500 mm (1,5 mo 59 mroiiMoB) A7l yCTaHOBKU B
OCHOBHBIX ¥ BCIIOMOTATEeNbHBIX CHCTeMax Ta30An((Qy3HOHHBIX YCTAaHOBOK IIO
o0oraiieHuro.

Macc-cniekTpoMeTpbl/ucToOYHUKH HOHOB A1 UF

CrienuanbHO TpeHA3HAYCHHBIC WIIU MOJTOTOBIICHHBIC MAarHUTHBIC WM KBaJIPYTIOJIBHEIC
Macc-CIeKTPOMETPhI, CIIOCOOHBIC MPOU3BOAUTH MPSIMOM 0TOOP MPOO MOJaBaeMON MAcCHhI,
"mponykra" wim "XBOCTOB" M3 Ta30BBIX MOTOKOB UFg M obmagaroriyie MOTHBEIM HaOOpOM
CIICYFOINX XapaKTePUCTHUK:

1. yAenpHas pa3pemaroniasi ClIocoOHOCTH 1Mo Macce cBhimie 320;

2. comepKaT HMCTOYHHUKH HOHOB, HU3I'OTOBJICHHBICE K3 HHUXPOMAa HIW MOHEIA HWIIN
3alIUIICHHBIC ITOKPBITUEM U3 HUX, UJIU HUKCIIMPOBAHHBIC,

3. CoJiepKaT NOHU3AIIMOHHBIC UCTOYHUKH ¢ OOMOAPAUPOBKOI JICKTPOHAMU;
4. COJIEPKAT KOJUIEKTOPHYIO CHCTEMY, IPUTOAHYIO U M30TOMHOTO aHAIIN3a.
MMOSCHUTEJIbHOE 3AMEYAHUE

[lepeuucnennoe BhIIe O0OPYJOBaHME BCTYMACT B HEMOCPEICTBEHHBI KOHTAKT C
texHonorndeckuM razoM UFs, mu0o HEmocpeACTBEHHO pPEryjHpyeT IMOTOK B Ipeenax
Kackajna. Bce mOBEepXHOCTH, KOTOpbIE BCTYMAlOT B KOHTAaKT C TEXHOJOTHMYECKHUM Ta3oM,
LETMKOM HM3roTaBiIuBarOTCA U3 cTorikux kK UFg MaTepuanoB win nokpsiBatoTcs umMu. Jiis
Heneld pas3fenoB, OTHOCSAMIMXCH K Ta30au¢(y3nOHHBIM YCTPOMCTBaM, MaTepUabl,
koppo3uectorikue kK UFg, BKIIOUAIOT HEP)KABEIOIIYIO CTallb, alllOMUHUN, aTlOMUHUEBbHIC
CIUTaBbI, OKCH]I aJJFOMUHMSI, HUKEJIb WU CIUIaBbI, conepxainue 60% wuiu Oojiee HUKENS, a
takke croiikue kK UFg momHOCThIO (TOPHUpOBaHHBIE YTIICBOAOPOIHEIC TOJIUMEDHI.
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5.5.

5.5.1.

5.5.2.

CrnenuajbHO MpeaHA3HAYEHHbIE WJIH MOATOTOBJIEHHBbIE CHCTEMbI, 000pPYd0OBaHUE H
KOMIOHEHTbI  JUIS  HCHOJB30BAHUSI HA  YCTAHOBKAX  a3POJUHAMUYECKOIO
odorameHus.

BBOJHOE 3AMEYAHUE

B mponieccax aspoarHamMudeckoro oooraiieHusi cMech razooopasnoro UFg u sierkoro rasa
(BOIOpOT MM TEJIHIA) CKUMAETCS U 3aTEM IPOITYCKASTCsI Yepe3 pa3AelsIolIre 3JIEMEeHTHI,
B KOTOPBIX HW30TONHOE pa3elieHHue 3aBepIIaeTCs IOCPEICTBOM MOIYYEHHS OOIBIINX
HEHTPOOEKHBIX CHJI 10 T€OMETPHH KPUBOJIUHEHHON CTEHKH. Y CHEIHO pa3padoTaHb! ABa
MpoIlecca STOTO TUTIA: TPOIIECC COTIOBOTO Pa3/IeiICHHS U MPOIECC BUXPEeBOH TpyOKH. [lis
000MX TIPOIIECCOB OCHOBHBIMH KOMIIOHEHTAaMH KacKala pas[elieHusl SBIAIOTCA
IWIMHAPUYICCKHE KOPIyca, B KOTOPBIX pa3MEIIECHBI CIEIHANbHBIE Pa3eIUTEIbHbBIC
3JIEMEHTHI (COIIa WM BUXPEBbIC TPYOKH), Ta30BbIE KOMIIPECCOPHI M TEIIOOOMEHHUKHU
U yoalleHus: 00pa3yrolerocs mpyu CkaTu Terua. s adpoArnHaMUYeCcKHX YCTaHOBOK
TpeOyeTCs MEeNbIA PSIT TAKUX KaCKaI0OB, TaK YTO UX KOJMYECTBO MOXKET CIYKUTh BaXKHBIM
yKazaTelleM KOHEYHOTO HCIOIb30BaHusA. [IOCKONBKY B a’3pOJIMHAMUYECKOM IIPOIECCe
ucnonnp3yercs UFg,  moBepxHOCTH Bcero  00OpyAOBaHUS, TPyOOIPOBONOB H
U3MEPUTEIBHBIX TMPHOOPOB (KOTOpPHIE BCTYMAIOT B KOHTAKT C Ta30M) JIOJDKHBI
M3TOTaBIIUBAThCS U3 MATEPUATIOB, COXPAHSIOIINX YCTOMUUBOCTE TpU KOHTaKTe ¢ UFs.

[HOACHUTEJIBHOE 3AMEYAHUE

IlepeunciienHple B HACTOAIIEM pa3feiie 3JACMEHThI BCTYIAIOT B HEMOCPEACTBCHHBIN
KOHTaKT ¢ TexHojorudeckuM razom UF¢ mmb0 HEmocpeiACTBEHHO PEryaupyOT MOTOK B
npejennax kackaaa. Bce moBepXHOCTH, KOTOPBIE BCTYMAIOT B KOHTAKT C TEXHOJIOTHYECKUM
ra3oM, I[EJIMKOM H3roTaBiuBaioTcs u3 cToikux k UFg MarepuanoB, wim 3alldIieHb!
MOKPBITHEM M3 TaKuX MarepuaioB. [l 1ieneil paszena, OTHOCSIIErOCsS K 3JIEMEHTaM
a’pOIMHAMHUYECKOTo o0oraieHus, kopposuectoiikue k UFg MaTepuaibl, BKIIOYAIOT ME/Ib,
HEPKABCIONIYI0 CTalb, AallOMUHHUMN, ATIOMHHHEBBIC CIUIAaBbI, HUKEIb WM CILJIaBHI,
conepxkamue 60% wmm Oonee HuKend, a Takke croikue K UFg momHOCTEIO
(hTOpHPOBaHHEIE YTIEBOJAOPOTHBIE TOTUMEPHI.

Pa3znennrteabHble conia

CrenuanbHO IpeJHA3HAYECHHBIC WM IOJATrOTOBJICHHBIE DA3JENUTENbHBIC COMJIAa U HX
cOoopku. PazgenuTenpHble COIUIA COCTOST U3 INEJNEBUIHBIX HM3OTHYTHIX KaHAJOB C
panuycom u3ruba menee 1 MM (o6braHO ot 0,1 mo 0,05 mMm), kopposuecroiikux k UFq, n
MMCIOLMX BHYTPEHHIOIO PEXYIIYI0 KPOMKY, KOTOpas pasfeiisieT MPOTEKAaroIluil depes
COILIO Ta3 Ha NIBE (DpaKITHH.

Buxpesblie TpyOKu

CrienManbHO NpEIHA3HAYECHHBIC WM MOATOTOBJICHHBIC BHXPEBBIC TPYOKH M HX COOpKH.
Buxpessie TpyOKu UMEIOT LIMINHIPUIECKYIO WM KOHYC000pa3Hyto (GopMy, HU3rOTOBJICHBI
n3 kKopposzuectoikux K UFg maTepuanoB WM 3alUINEHBl IOKPBITUEM M3 TaKUX
MaTepualioB U UMEIOT auameTp oT 0,5 cM 10 4 cM IpU OTHOIIEHUH AJIUHBI K TUAMETPY
20:1 unmu MeHee, a TaKke OAHO WM OoJiee TaHT€HIHMAIbHOE BXOIHOE oTBepcTue. TpyOKku
MOTYT OBITH OCHAIIIEHBI OTBOJIAMH COTJIOBOTO THITa HA OJJHOM MJIM Ha 000MX KOHI[ax.

[OACHUTEJIBHOE 3AMEUYAHUE
[MuTarenbHBIl ra3 NOCTyHaeT B BUXPEBYIO TPYOKy IO KacaTeIbHOH ¢ OJHOTO KOHIA WIH

4yepes 3aKpy4MBAIOLIME JIOMATKU MIIU YE€PE3 MHOTOYHCIEHHBIE TAHI€HIIMAIIBHBIE BXOIHbBIE
OTBEPCTHSI BIIOJb TPYOKH.
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5.5.3.

5.54.

5.5.5.

5.5.6.

5.5.7.

Komnpeccopsl 4 ra3onyBKu

CrenuanbHO TpeJHA3HAUCHHbIE WM IOATOTOBJIICHHBIC OCEBBIC, ICHTPU(YKHBIC WIH
00BEMHBIE KOMITPECCOPBI WJIM Ta30AYBKH, M3TOTOBJICHHBIC M3 KopposmecToHknx kK UFg
MaTcpuaios, 50040 SalHUIICHHBIC IMOKPBITUEM nu3 TaKuX MaTepuaios,
TIPOM3BOINTENLHOCTBIO Ha BXOAE 2 M°/MHH Wi 6omee cvmecn UFg M Hecymero rasa
(BOIIOpOT WK TETIHIA).

TTIOSICHUTEJIBHOE 3AMEYAHUE
Takue KOMIIPECCOPHI U Ta30AyBKH OOBIYHO UMEIOT Tiepenas aapienus ot 1,2:1 mo 6:1.
Yn10THeHHs BpPalawInXxcs BaJioB

CrenuanbHO TpeJHA3HAYCHHBIE WM IOATOTOBJICHHBIC YIUIOTHEHHS BPAILIAFOLIUXCS
BaJIOB, YCTAaHOBJICHHbIE Ha CTOPOHE IMOJa4YH M Ha CTOPOHE BBIXOZA JJISl YIUIOTHEHHUS Basa,
COEIUHSIOIIETO POTOP KOMIIPECCOPA MIIM POTOP Ta30AYBKH C MPUBOJHBIM JBUTATENEM, C
TEM 4YTOOBl OO0ECHEeYUTh HAAEKHYIO TE€PMETH3ALHI0, MPEIOTBPALIAIONIYI0 BBIXOJ
TEXHOJOIMYECKOI'0 Tra3a WM HaTeKaHUWEe BO3AyXa WIU YIUIOTHSIOIIEIO rasa BO
BHYTPEHHIOIO KaMepy KOMIIpeccopa WM ra3oAyBKH, KoTopas 3amoyiHeHa cMmecbio UFg u
HECYILEro rasa.

Tenm000MeHHHKH AJISI OXJIAKICHHUS ra3a

CHCHI/IaJIBHO MMpEaAHa3HAYCHHBIC UJIU ITOATOTOBJICHHBIC TeHHOO6MeHHI/IKI/I, HU3TO0TOBJICHHBIC
u3 kopposuectoiikux K UFg MarepualioB WM 3allUINEHHBIC MOKPBITHEM M3 TaKHX
MaTepHasoB.

Koxxyxu pa3aeasiioniux 31eMeHTOB

CHC]_II/IB.JILHO npeaAHa3HAYCHHBIC NI IOATOTOBJICHHBIC KOXYXH  PasAC/IAOMIUX
OJICMCHTOB, U3TOTOBJICHHBIC M3 KOppO3HGCTOﬁKHX K UF6 MaTCpUaAJIOB WM 3allHUIICHHBIX
IIOKPBITUEM M3 TaKUX MATCpUATIOB, 1A IHOMCIICHHA B HHUX BUXPEBBIX Tp}’6OK nin
PasACIUTCIILHBIX COTICII.

[NOACHUTEJIbBHOE 3AMEYAHUWE

DTH KOXKYyXH MOTYT TPECTaBIATH CO00H HMIMHAPHYECKHE KaMephl AnaMeTpoM Ooiee
300 MM u mumHOM Oosee 900 MM MM TIPSIMOYTOJIBHBIE KaMephl CPaBHUMBIX Pa3MEpPOB U
MOTYT OBITH TpenHa3HaYeHbl AJSl YCTAHOBKM B TOPH30HTAJIBLHOM WM BEPTUKAIBHOM
TIOJIO’KCHUH.

CucreMbl moga4yu/cucTEMbI 0TBOAA "'mpoaykTa' u '"XBOCTOB"
CrienuaibHO TIpeHAa3HAYCHHbBIE WM TMOJATOTOBIICHHBIC TEXHOJIOTHYECKHE CHUCTEMbBI WIIH
obopynoBaHue Asl 000TaTUTENBHBIX YCTAHOBOK, H3TOTOBJICHHBIC M3 KOPPO3UECTOMKUX K

UF6 MaT€purajioB WIK 3alMUIICHHBIX ITOKPBITUEM U3 TaAKUX MaTECpHUAJIOB, BKIIFOYAIOIINUEC:

a) MUATAIONIME aBTOKJIABEI, TICYH FJIM CHCTEMEI, UCTIONb3yeMble s mofgaun UFg mis
mporiecca 000TaleHNUS;

b) necyonmmumaTopsl (WM XOJIOAHBIC JIOBYIIKH), HWCIIONB3yeMBbIe IS BBIBEICHUS
Harperoro UFg u3 mpornecca o0orameHus Ui HOCIEAYIOIero mepeMelIeHHs;
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5.5.8.

5.5.9.

5.5.10.

5.5.11.

C) CTaHIIUN OTBCPXKACHHUA WM OXMKXCHUA, HUCIIOJIB3YEMBIC IJId BBLIBCACHUA UF6 nus3
mnmponoecca O60I‘aH.[eHI/I$l IMyTEM CXKaTus U NepeBOaa UF(, B XXKUJKYIO WM TBEPAYIO

bopmy;
d) cTaHUMU "mpoaykra" wim "XBOcTOB", Hcmonb3yeMble ans nepemenieHust UFq B
KOHTENHEPBHL.

CucteMBbl KOJUIEKTOPHBIX TPYGONIPOBOAOB

CrenmanbHO TIpeAHAa3HAYeHHBIE WM MOATOTOBIEHHBIE CHCTEMBI  KOJUIEKTOPHBIX
TpyOOIIPOBOIOB, U3rOTOBIEHHBIE U3 KopposuecTolkux Kk UFg MarepranoB wuim
3alUIIEHHBIE TIOKPHITHEM W3 TaKWX MarepuanoB, s yaepxkanus UFg BHyTpH
AdPOIMHAMUICCKUX KacKaJoB. JTa CETh TPYOOIPOBOMIOB OOBITHO MPEACTABISIET COOOi
cucTeMy ¢ "HIBOMHBIM" KOJIJICKTOPOM, TA€ KaXIbIH Kackaa WM TpYIa KacKajoB
COEIMHEHHI C KaXIbIM U3 KOJUIEKTOPOB.

BakyyMmHBIe cHCTeMBbI H HACOCHI

a) CHCHI/IaHBHO MNpEAHA3HAYCHHBIC WJIM TMOATOTOBJICHHLIC BAaKYYMHBIC CHUCTEMEI,
TIPOM3BOMUTENLHOCTEI0 HA BXOAE 5 M/MHH WIH 6onee, COCTOSIIHE M3 BaKyyMHBIX
MarucTpaleil, BAKyyMHBIX KOJUIEKTOPOB M BAKYYMHBIX HACOCOB, U MPEHA3HAYCHHBIE IS
pabothl B comepkamux UF¢ razoBeIX cpenax.

b) BaKYYMHLIe HaCOChI, CIICUAJIbHO MNPEAHA3HAYCHHBIC WJIM IIOATOTOBJICHHBLIC JIA
pabotsl B conmepxkanmx UFg ra3oBeIX cpemax ¥ WU3rOTOBICHHBIC M3 KOPPO3UECTOMKUX K
UF¢ MaTepuasioB WM 3alllMIIEHHBIX MOKPHITUEM M3 TaKUX MaTepuanoB. B 3Tux Hacocax
MOT'YT HCIIOJIB30BaThCA (bTOpI/ICTO-erIepOIIHBIe YIUIOTHEHUA U CHCIHAJIbHBIC pa60q1/1e
SKUJKOCTH.

CrnenmnajJbHbIe CTONOPHBIE H PeryIupylomue KianaHbl

CrienuasnbHble TNpEeIHA3HAUCHHBIE MM IOATOTOBJICHHBIE PYYHBIE MM aBTOMAaTUYECKUE
CTONOPHBIE ¥ PETYJIHMPYIOIIME KIamaHbl CHIL(QOHHOTO THUIMA, H3TOTOBICHHBIE U3
kKoppo3uectoiikux k UFs MaTepuamoB WM 3alUILEHHBIE IOKPBITUEM W3 TaKUX
MarepuanioB, jauametrpom ot 40 go 1500 MM 17 MOHTaka B OCHOBHBIX U
BCIIOMOT'aTEIbHBIX CUCTEMAaX YCTAHOBOK a3pOJUHAMHYECKOTO 0OOTaIIeHHUS.
Macc-crnieKTpoMeTpbl/McTOUHUKHN HOHOB 11 UF,

CrenManbHO IpeAHA3HAUYEHHbIE WM IOATOTOBJICHHbIE MAarHUTHBIC WM KBaJpPYINOJIbHBIE
Macc-CIEeKTPOMETPbI, CIOCOOHBIE TTPOU3BOAUTE MPSIMON OTOOP MPOO Mo1aBaeMoiil Macchl,
"mpoaykTa" mwin "XBocToB" u3 ra3oBbX MoTokoB UF¢ u obOmagaromye moaHbBIM HAOOpOM
CIICAYIOIINX XaPaKTEPUCTHK:

1. yIeNbHAs pa3periaromnas CriocoOHOCTh o Macce cBbime 320;

2. coacpiKaT MCTOYHUKHU HOHOB, HU3IOTOBJICHHBIC K3 HHUXpOMAa HJIW MOHCIA WU
3alMUIICHHBIC ITOKPBITUEM U3 HUX, UM HUKCIIMPOBAHHBIC,

3. coJiepKaT NOHHU3AIMOHHBIE HICTOYHHUKH ¢ O0MOApANPOBKOH AIIEKTPOHAMH;

4. COJIepKaT KOJUIEKTOPHYIO CUCTEMY, IPUTOAHYIO U1 M30TOMHOTO aHAIIN3A.
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5.5.12.

5.6.

Cucremsl otaejenusi UFg oT Hecymiero raza

CrenuaibHO TpeHAa3HAUYCHHBIC WM TOJTOTOBJICHHBIC TEXHOJOTHYECKHE CHUCTEMBI IS
otnencHus UFg oT Hecymero ra3a (BoIOpoIa WIIH TEITHS).

[HOACHUTEJIBHOE 3AMEYAHUE

OTU CUCTEMBI Npe€aAHa3HAUCHbI JIA COKpallCHUA COACPIKAHUA UF6 B HECyIIEeM rase a0
OHHOﬁ YaCTU Ha MUJUJIMOH WJIM MCHEC U MOT'YT BKIIIOYATh TAKOC O60py,[[0BaHI/IC, KakK:

a) KPUOTCHHBIE TCEIUIOOOMCHHHKH UM KPHOCETapaTophl, CIOCOOHBIE CO37aBaTh
temmeparypsl —120°C i MeHee, WiIn

b) OJIOKM KPHOTEHHOTO OXJIAXICHHUS, CIIOCOOHBIE co3naBarh Temreparypbl —120°C
WIN MEHee, Win

c) ONOKM pa3JeNuTeNbHbIX COMEN WIH BUXPEBBIX TpyOok s otmenenus UFg ot
HECYIIEro rasa, uiu

d) xonoausie noByiku UFs, criocobHble coznaBath Temneparypbl —20°C mwin MeHee.

CHeII](la.]]bHO npenﬂaaﬂaqeﬂﬂme HJIN NMOATOTOBJICHHbLIC CHCTEMBbI, oﬁopynonalme n
KOMIIOHEHTHI AJIAd MHUCIIOJb30BaAHUA Ha yCTaHOBKaX XUMHYECKOI0 OﬁMeHa NJIN
HOHOOOMEHHOI0 000raleHus

BBOJIHOE 3AMEYAHUE

HesnauntensHoe pa3nuuue W30TONOB YypaHa IO Macce TPUBOTUT K HEOONIBITUM
W3MEHEHUSIM B PABHOBECHUM XMMHUYECKUX pEaKUWW, KOTOPbIE MOTYT HCIIOIb30BAaThCS B
KaueCcTBE OCHOBBI I pa3JIelieHHs HW30TOIOB. YCIEIIHO pa3padOTaHO IBa Iporiecca:
JKUJIKOCTHO-KHMIKOCTHBI XUMUYECKUN 00MEH M TBEPI0-)KUAKOCTHBIA HOHHBIH 0OMEH.

B mponecce »XUAKOCTHO-KUIKOCTHOTO XMMUYECKOT0 0OMeHa B MPOTHBOTOKE MPOUCXOAUT
B3aUMOJICHCTBHE HECMEIIMBAIOMINXCS >KUAKUX (a3 (BOOHBIX HIM OPraHHYECKHX), UTO
MPUBOIUT K dPPEKTy KacKaaMpOBAHHUS THICSY CTaAWK pa3zieiieHns. BomHas ¢asza cocTout
U3 XJOpUAa ypaHa B PAacTBOPE COJSIHOM KHCIIOTBHI, OopraHuueckas (aza COCTOMT H3
IKCTpareHTa, COAEpXKAIlero XJOPHI YypaHa B  OPraHUYECKOM  PAaCTBOPHTEIE.
KontakTHBIMH GMIBTpaMH B Pa3IeINTENIBHOM KacKaJ€ MOTYT SBISITHCSA JKHIKOCTHO-
JKHUJIKOCTHBIE OOMEHHBIC KOJIOHHBI (Takhe, KaK HMITYJIbCHBIE KOJIOHHBI C CETYaThIMU
TapeNKaMu) WK KUAKOCTHBIC HEHTPU(YKHbIE KOHTaKTHBIE (GuibTpbl. Ha o0omx xoHIax
pa3lenuTeNbHOIO Kackaja B LenAx obOecredeHus peduiiokca Ha KaKIOM KOHIE
HEOOXOAMMBI XMMHYECKHE IIpeBpalleHusi (OKHUCIEHHE U BOCCTaHOBJIEHHE). | 1aBHas
3aJadya KOHCTPYKIHMH COCTOMT B TOM, 4TOOBI HE JOMYCTHTH 3arps3HEHUs
TEXHOJIOTMYECKHX IIOTOKOB HEKOTOPHIMH HOHaMHM MeETauloB. B cBsf3m ¢ 3TUM
UCIIOJIB3YIOTCA ~ IUIACTUKOBBIC, IOKPBITBIE  IUIACTUKOM  (BKJIIOYass  IPUMCHEHHUE
(TOPUPOBAaHHBIX YTIIIEBOJOPOJHBIX MOJMMEPOB) W/WIIM TOKPBITHIE CTEKJIOM KOJIOHHBI U
TPyOOIIPOBOEI.

B TBepAO-KUJAKOCTHOM  HOHOOOMEHHOM  Mpoliecce  O0OTalleHWE  JIOCTUraeTcs
MOCPENCTBOM  aacopOuuu/mecopOuuy  ypaHa Ha CICHHAIBHOH, OYeHb OBICTPO
JICHCTBYIONICH MOHOOOMEHHOH cMoiie Wi aacopOeHTe. PacTBop ypaHa B CONSIHOM
KHUCJIOTe W JPyrde XUMHYECKHE PEAarcHThl MPOMYCKAITCS Yepe3 IUINHAPHYCCKHE
o0oraTuTeNbHBIE KOJIOHHBI, COJEp)Kalllde YIUIOTHEHHbIE CJOM azncopOeHra. s
MOJJICpKaHKUsT HEMPEPBIBHOCTH TMpollecca HeoO0XoauMa cuctema pedirokca B IENX
BBICBOOOJXK/ICHUS ypaHa U3 afcopOeHTa OOpaTHO B KUJKHIA MOTOK, C TEM YTOOBI MOXKHO
OpI0 coOpath "mpomykT' W "XBOCTHI'. DTO IIOCTHTAETCS ITyTEM HCIIOIb30BAHM
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5.6.1.

5.6.2.

5.6.3.

MOAXOJSAIINX XUMUYECKHX PEareHTOB BOCCTAHOBJICHUS/OKUCICHHUS, KOTOPBIE MOJHOCTHIO
pEreHepUpyIOTCs B pa3leNbHBIX BHENIHUX METISIX M KOTOpPhIE MOTYT YacTUYHO
pereHeprupoBaThCsl B CaMHMX HM30TOIHBIX PAa3AeNIUTEIbHBIX KOJIOHHaX. IIpucyrcTBrue B
MPOIIECCE TOPSYUX KOHICHTPUPOBAHHBIX PACTBOPOB COJISTHONH KHUCIIOTBI TPeOyeT, 4TOOBI
o0opyoBaHue ObLIO M3TOTOBJICHO W3 CICHUATBHBIX KOPPO3UECTOWKHUX MATCPUAIIOB WIIH
3aIULIEHO MMOKPHITHEM U3 TAKUX MATEPUATIOB.

KMAKOCTHO-KMAKOCTHBIE 00MEHHbIE KOJIOHHbI (XUMHYECKHI 00MeH)

[IpoTHBOTOUHBIE  KUAKOCTHO-)KUAKOCTHBIE ~ OOMEHHBIE  KOJIOHHBI,  HMMEIOIINE
MEXAaHMYECKHH CUJIOBOM BBOX (T.€. MMITYJbCHBIC KOJOHHBI C CETYATBIMH TapejKaMH,
KOJIOHHBl C TapelKaMHi, COBEPLIAIOLIMMU BO3BPAaTHO MOCTYIATEIbHbIC IBIDKEHUS, U
KOJIOHHBI C BHYTPEHHHMH TYpPOWHHBIMH CMECHUTENSIMH), CTIEHHAIBHO TNpeJIHa3HauYeHHbIE
WM TIOATOTOBIICHHBIE AJIs1 00OTaIIeHUs ypaHa ¢ UCIIOIB30BaHUEM MPOLecca XUMHUECKOT0
oOmeHa. [[ng Koppo3uOHHON YCTOHYMBOCTH K KOHLIEHTPUPOBAHHBIM PACTBOPAM COJITHON
KHCJIOTHI 3TH KOJOHHBI U WX BHYTPEHHHE KOMIIOHEHTBHI M3TOTOBJIEHBI M3 IMOIXOJSIIINX
TUTACTHKOBBIX MaTepHalioB (TakuX, KaKk (TOPUPOBAHHBIC YIJICBOJOPOAHBIC MOIUMEPHI)
WIM CTEKJIa WIM 3alllMIIeHbl MOKPBITHEM U3 TakuX MarepuanoB. KoloHHBI
CIPOEKTUPOBAHBI Ha KOPOTKOe (30 CeKyHI MU MEHee) BpeMsl IPOXOKICHUS B KacKaje.

HenTpudykHble KUIKOCTHO-KUIKOCTHbIE KOHTAKTHbIE (UIBLTPHI (XMMHU4YECKHH
o0MeH)

LenTtpudyxHble  KHIKOCTHO-)KUAKOCTHBIE  KOHTaKTHbIE  (DUIBTPHL,  CIIEIHAIBHO
MpeIHa3HaueHHbIe WM TOATOTOBJIEHHBIE A OOOTAaIlleHHs YpaHa C MHCIOJIb30BaHHEM
mporecca XHMHYECKOro oOMeHa. B TakuX KOHTAaKTHBIX (HIBTpax HMCIONB3yeTCs
BpallleHue JJIsl TOJIY4YeHHS OPTraHMYeCKUX W JKUAKUX IMMOTOKOB, a 3aTeM LEHTPOOeKHas
cwita i pasmeneHus (a3, g KOppO3WOHHOW CTOHKOCTH K KOHIIEHTPHPOBAHHBIM
pacTBopaM  COJSIHOM ~ KMCIIOTBI ~ KOHTaKkTHbIe  (UIBTPHl  M3TOTABIMBAIOTCS U3
COOTBETCTBYIOIIMX  IUIACTHKOBBIX  MaTepualioB  (Takux, Kak (TOPHPOBAHHEIC
YTIIEBOIOPOIHBIE TTONIMMEPHI) WJIM TOKPBIBAIOTCA WMH WK CTeKIoM. lleHTpudyxHbIC
KOHTaKTHbIE (DUIBTPBI COPOCKTHPOBaHBI Ha KOpoTkoe (30 cekyHI WM MeHee) BpeMs
MIPOXOXKIEHUS B KacKaje.

CucreMbl H 000pyAOBaHNe VISl BOCCTAHOBJICHHS YpPaHa (XMMHUYeCKUil 00MeH)

a) CrnenuainsHo MpeHa3HAYCHHBIC 1507051 IMOATOTOBJIEHHEIE STYEHKA
ANEKTPOXUMHUUECKOTO BOCCTAHOBJICHHUS JUII BOCCTAHOBJICHWS ypaHa U3 OJHOTO
BAJICHTHOTO COCTOSIHHS B JIPyroe Juis 0OOTalieHus] ypaHa ¢ HCIOJb30BAHUEM Mpolecca
XUMHUYECKOT0  OoOMeHa. Marepuaibl  siueeK, HAXOAAIIHMECS B  KOHTaKTe €
TEXHOJIOTHYECKUMU pacTBopamu, JIOJKHBI OBITh KOPPO3UECTONKUMHU K
KOHIICHTPUPOBAHHBIM PACTBOPAM COJITHOU KHUCIIOTHI.

I[NTOACHUTEJIBHOE 3AMEYAHUE

Katomuerii oTcexk sueiiku JOMKEH OBITH CHPOCKTHPOBAH TaKUM 0OOpa3oM, YTOOBI
MPEIOTBPATHTh MOBTOPHOE OKKUCIICHUE ypaHa JI0 00Jiee BEICOKOTO BAJICHTHOTO COCTOSTHHUSL.
Jus ynepkaHus ypaHa B KaTOAHOM OTCEKe s4Yeiika MOXKET UMETh HENpPOHHIIAEMYFO
nuapparMeHHY0 MeMOpaHy, HM3TOTOBJICHHYIO U3 CIICHUAIBHOTO KaTHOHHO-OOMEHHOTO
Matepuana. Katog coCcTOUT M3 COOTBETCTBYIOIIETO TBEPIOTO IMPOBOIHHUKA, TAKOTO, Kak

rpadur.

b) CrnenmansHO  TIpeIHA3HAYCHHBIE WM TOATOTOBJICHHBIE  CHCTEMBI IS
HN3BJICUCHUA UJr4 n3 OpFaHI/I'-IeCKOFO IIOTOKa, peFYJ'II/IPOBaHI/ISI KOHIIGHTpaIH/II/I KHUCJIOTBI U
JUTSL 3aITOJTHEHUS SYCCK AJICKTPOXUMHUECKOTO BOCCTAHOBJICHUS HA IPOU3BOJICTBEHHOM
BBIXOJIE KacKaa.
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5.6.4.

5.6.5.

5.6.6.

[HOACHUTEJIBHOE 3AMEYAHUE

DTH CUCTEMBI COCTOAT U3 000PYIOBaHMS SKCTPAKIIUK PACTBOPUTEICM JIJISl OTTOHKU U™ us
OpPraHUYECKOr0 MOTOKA B YKUJAKHIA PacTBOpP, 00OPY/IOBaHHUS BBIMTAPUBAHUS W/UJIHA JAPYTOTO
000pyOBaHUS AJIsl TOCTHIKCHUS PETYJIMPOBKH U KOHTPOJIS BOJOPOTHOIO IMOKA3aTeNs, u
HACOCOB WITM JIPYTHX YCTPOWCTB MEpEeHOCa JJIsl 3aMOJHCHUS TYECK DIICKTPOXUMHUYECKOTO
BoccTaHoBeHHss. OCHOBHAs 3ajada KOHCTPYKIIMH COCTOMT B TOM, 4YTOOBI H30e€XKaTh
3arpsi3HEHMSI TIOTOKA YKHUJIKOCTH HOHAMH HEKOTOPBIX MeTayioB. Clie/JOBaTENbHO, T¢ YaCTH
000pyI0BaHKs CHCTEMbI, KOTOPBIC HAXOMATCS B KOHTAKTE C TEXHOJIOTHUECKUM MOTOKOM,
W3rOTABIMBAIOTCS M3  COOTBETCTBYIOIIMX  MarepuaioB  (TakuX, KaKk  CTEKIIO,
(TOpHpOBaHHBIE  YTIEBOJAOPOAHBIC MOJMMMEPHI, cyibdar monudpeHuna, CyabPoH
nofu3(pupa W MPONHUTAHHBIA CMOJOH TpaduT), WIM 3alIMIICHBI MOKPHITUEM W3 TaKUX
MaTepHAaJIOB.

CucreMbl NOATOTOBKY MUTAHUA (XUMUYECKHiT 00MeH)

CHCHI/IaJIBHO NMpE€AHA3HAYCHHBIC WJIM IMOATOTOBJICHHBIC CHUCTEMBI i1 IIPOM3BOACTBA
MUTATCIIbHBIX PpaCTBOPOB XJIOpHUAa YypaHa BBICOKOM YMCTOTBI A4 yCTAHOBOK 11O
Pa3aCICHUIO U30TOIIOB YpaHa METOAOM XUMHUYCCKOT'O oOMeHa.

[HOACHUTEJIBHOE 3AMEYAHUE

OTH CUCTEMBI COCTOAT U3 O0OPYAOBAHUS AJSL PACTBOPEHUS, SKCTPAKIIMU PACTBOPUTEIIEM
W/WITA HIOHOOOMEHHOTO 000pYyIOBaHUS IS OYMCTKH, 8 TAKXKE AIEKTPOIIMTHUECKHUX sTUEeK
mis Boccranosnenns U™ mmn U™ B U™, B sTux crcTeMax HpOM3BOAATCS PacTBOPHI
XJIOpHZA ypaHa, B KOTOPBIX COMCPXKMUTCS JIMIIb HECKOJIBKO YacTe Ha MMJUIMOH
METAJUIMYECKUX BKIIIOYEHHM, TaKUX, KaK XpOM, *ejle30, BaHaIWi, MOTUOAEH U APYTUX
JBYXBAJCHTHBIX ~HMX KAaTHOHOB MJM KAaTHOHOB C  OOJbIIEH  BaJIEHTHOCTBIO.
KOHCTPYKIHOHHEIE MaTepHAIIbI IS SI€MEHTOB CHCTEMBI, B KOTOPOIi 06pabareiBaetcs U™
BBICOKOH YHCTOTBI, BKJIIOYAIOT CTEKJIO, (hTOPHUPOBAHHBIE YIJIEBOIOPOJHBIE IOJUMEPHI,
rpaduT, MOKPHITHIH MOIUBUHII-CYIb(ATHBIM WU MOTHIGUP-CYIbPOHHBIM TUIACTHKOM U
MPONUTAHHBIN CMOJIOMN.

CucTeMbl OKHCJIeHHS yPaHa (XUMUYECKHiT 00MeH)

+ +
CrnenmanbHO TIpeIHa3HAYCHHBIC FIIA TTOATOTOBIICHHBIC CHCTEMBI T OKHCTeHus U SgU™
JUIST BO3BpAIICHMS B KacKaja paslelcHHs H30TOMOB ypaHa B IMpoIlecce OOOoTaIieHUs
METOJIOM XUMHUYECKOro 0OMeHa.

[HOACHUTEJIbHOE 3AMEYAHUE
OTH cHUCTEMBI MOTYT BKJIFOUaTh TAKHE DJIEMEHTHI, Kak:

a) o0opymoBaHME ISl KOHTAKTUPOBAaHUS XJIOpa W KHCIOpPOJa C BOJHBIMH
spdaroeHTaMH U3 O0OpPYIOBaHWS pa3felieHHus W30TONOB H  3KCTPAKIUU
o6pazosasurerocst U™ B 06eqHEHHBIH OpraHMYecKHil TOTOK, BO3BPAIIAIOMIHIICS 3
MIPOU3BOJICTBEHHOTI'O BBHIX0O/IAa KacKaa;

b) obopynoBaHHE, KOTOPOE OTACISAECT BOMY OT COJSHOM KHCIIOTHI, YTOOBI BoAa M
KOHLOCHTPpHUPOBaHHAA COJIAHAsA KHUCJIOTAa MOI'JIA ObI OBITH BHOBD BBCJICHBI B ITPOLECC
B HY>KHBIX MECTaX.

BricTpo pearnpyioniue HOHOOOMEHHbBIE CMOJIbI/aIcCOPOEHTHI (HOHHBIN 00MeH)

Beictpo  pearupylomue HOHOOOMEHHBIC CMOJBI HWJIM  aACOPOCHTHI, CIIEHHAILHO
IpeAHa3HAuYEeHHbIE WM IIOATOTOBJICHHBIE IJI1 OOOrallleHHs ypaHa C HCIIOJIb30BaHHUEM
nporiecca HOHHOTO 0OMEHa, BKIIFOYast TOPUCTHIE CMOJIBI MAaKPOCETYATON CTPYKTYPBI H/HITH
MeMOpaHHbIE CTPYKTYpBl, B KOTOPBIX aKTHUBHBIC TPYNIbl XHMHYECKOIO OOMEHa

20



5.6.7.

5.6.8.

5.7.

OTpaHMYECHBI TOKPHITHEM Ha IOBEPXHOCTH HEAKTHUBHOHM IOPUCTON BCIIOMOTATEIBHOM
CTPYKTYPHBL, H APYTHE KOMIIO3UTHBIE CTPYKTYPBI B J1000# nmpuemiieMoi Gopme, BKIOUast
YaCTHUITBI BOJIOKOH. DTH MOHOOOMEHHBEIE CMOJIBI/aACcOPOCHTH MMEIOT amameTphbl 0,2 MM
WIM MEHee W JOJDKHBI OBITh XUMHYECKH CTOWKHMH TI0 OTHOLICHHIO K pacTBopam
KOHLIEHTPUPOBAHHON COJITHOM KHCIOTHI, a TAK)KE AOCTaTOYHO MPOYHBI PU3HUYECKH, C TEM
4yToObl MX CBOICTBA HE YyXyNIIAIHCh B OOMEHHBIX KOJMOHHaX. CMOIIbI/afncopOeHTHI
CHELUAIBHO MpeJHa3sHaYeHbl MJI IIOJY4YEHUS KHHETHKM OYeHb OBICTpOro oOMeHa
M30TOMOB ypaHa (AJUTENbHOCTH moimyoOMeHa wmeHee 10 cexkyHn) u  obOnagaroT
BO3MOKHOCTEIO paboTaTh ipu Temrmeparype B quama3one ot 100°C mgo 200°C.

HonooOMeHHBbIE KOJOHHBI (HOHHBI 00MEeH)

Hunuaapuyeckue KOJIOHHBI uaMeTpoM Oonee 1000 MM i yaepKaHUs U TTOACPIKAHUS
3aITOJTHCHHBIX CIIOEB HOHOOOMEHHBIX CMOJI/aJCcOPOCHTOB, CIICIHATIBHO MPeTHa3HAYCHHBIC
WIA TIOATOTOBJCHHBIC IS OOOTallleHUs ypaHa C HCIOJIb30BAHUEM HOHOOOMEHHOTO
mporecca. JTH KOJIOHHBI M3TOTOBJICHBI U3 MAaTepUANOB (TaKMX, KaK THUTaH WIH
(TOpHUpOBaHHBIC YTICBOJAOPOMHBIC TMOJUMEPBI), CTOWKHX K KOPPO3UH, BBI3BIBAEMOI
pacTBOpamMH KOHIICHTPUPOBAHHOW COJSIHOM KHCIOTHI, WM 3allWIICHBI MOKPBITHEM W3
TaKUX MaTepUAJIOB M CIIOCOOHBI paboTaTh NMpU TeMreparype B auamazoHe oT 100°C mo
200°C u manennu Boime 0,7 MIla (102 ¢yHT/KB. q10iM).

HNonooOMeHHbIe cucTeMbl peduirokca (MOHHBII 00MeH)

a) CHCHI/IaHBHO MMpEAHA3HAUYCHHBIC UKW MMOATOTOBJIICHHBIC CUCTEMBI XUMHWYCCKOT'O WU
AJICKTPOXUMHYECKOTO  BOCCTAHOBJICHUS  JUIS ~ pEreHepanud  pearcHTa(oB)
XMMHYECKOTO BOCCTAHOBIICHHUS, UCMOJIE3YeMOTO(bIX) B KACKaJaX HOHOOOMEHHOTO
oboraieHus ypana.

b)  ChernuansHO NMpeaIHA3HAYCHHBIC HITU TOTOTOBICHHBIE CHCTEMbI XUMHYECKOTO WIIN
AIIEKTPOXUMHUUYECKOTO OKHUCIICHHS U PEreHepald pearcHTa(oB) XMMHYECKOTOo
OKHCJICHHS, HCIIOTB3yeMOT0(bIX) B KacKajaX HOHOOOMEHHOTO O00OoTaIleH!s ypaHa.

[HOACHUTEJIBHOE 3AMEYAHUE

B npouecce 1MOHOOOMEHHOro OOOTalIEHHMS] B KAuecTBE BOCCTAHABIMBAIOIICTO
KAaTHOHA MOJKET HCIIOIB30BAThCS, HAIpHMep, TpexBanentHblii Tutan (Ti™), n B sToM
cllydae  BOCCTAaHOBHTEIbHAs cHCTeMa OyJeT BhipaGaThiBaTh Ti®  IOCPEICTBOM
BoccTanoBnenns Ti™,

B mporiecce B Ka4eCcTBE OKUCIUTENSI MOXKET UCIOJIb30BAThCSA, HAPUMED, TPEXBAJICHTHOE
+3 +3
xkene3o (Fe™), m B 3TOM ciaydae cuctemMa OKHCIeHHsI Oyaer BwIpabarviBaTh Fe
2
TOCPeICTBOM OKHC/IeHus Fe ™.

CnenuajabHO NpeaAHasHAYCHHbIC WJIH NMOATOTOBJCHHbLIC CHCTEMBbI, oﬁopyuonanne H
KOMIIOHEHTHI AJIl UCITIOJIb30BaHUSA B JIa3€PHBIX 000raTuTEJIbHBIX YCTaHOBKaXx

BBOJHOE 3AMEYAHUE

CylecTBYIOIUE CUCTEMBI TSI 0OOTaTUTENBHBIX MPOLIECCOB C MCIOIB30BAHUEM JIa3€POB
JIEJIATCS. Ha JIB€ KaTETOPHHU: T€, B KOTOPBHIX pabodell cpemoit SBISIOTCS Maphl aTOMapHOTO
ypaHa, U Te, B KOTOpBIX paboueil cpemoil SBISAIOTCS Mapbl YPaHOBOTO COEIMHEHHS.
OOmuMHy Ha3BaHUSAMH Ul TaKHX MPOLECCOB SIBISIOTCS: MepBas KaTeropHsa — Ja3epHoe
paszeneHue W30TOMOB MO MeToAy aromapHbix mapoB (ALVIS wmmm SILVA); BTOpas
KaTeropus — MOJEKYJSIPHBI METOJ Jla3epHOro pasmeneHus wu3otornoB (MLIS wmm
MOLIS) n xumuyecKkasi peakuusi MOCPEICTBOM H30HpaTeNbHOM MO M30TONaM Ja3epHOi
aktuBaiun  (CRISLA). Cucrembr, 00opymoBaHHE ¥ KOMIIOHEHTHI IS yCTaHOBOK
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5.7.1.

5.7.2.

5.7.3.

JIa3€pPHOTO O0OTAIlEeHUs! BKIIOYAIOT: a) yCTPOWCTBA JJIS MOJadd MapoB METaJITHYECKOro
ypaHa (s wW30UpaTeNnbHON (OTOMOHM3AMM) WM YCTPOMCTBAa IS TOJA4Yd TapoB
YPaHOBOTO CcOeAWHECHHMS (I (OTOMUCCONMANMKM WM XHUMHYECKOW aKTHBAITHH);
b) ycrpoiictBa aisi cOopa OOOTAIICHHOTO M OOCTHCHHOTO METAUIMYECKOro ypaHa B
KayecTBe '"mponaykra" M "XBOCTOB" B IMEpPBOH KaTeropud M YCTpOWCTBa i cbopa
Pa3NIOKEHHBIX WM BBINIEIUINX W3 pPEaKklUU COCOUHEHUH B KauecTBe "mpoAykra' u
HeoOpaOOTaHHOTO MaTepHaia B KadecTBEe "XBOCTOB" BO BTOPOI KaTeropwu; C) padbouue
Jla3epHbIC CUCTEMBI JUIsI K30UPATENbHOTO BO30YXKICHHMSI HW30TONOB ypaHa-235; u
d) obopymoBaHme s TOATOTOBKM TIOJa4d W KOHBEPCHHM TIPOIyKTa. Bcienacrsue
CIIO)KHOCTH CIIEKTPOCKOTIMM aTOMOB ¥ COCIWHEHWH ypaHa MOXeT NoTpeOoBaThes
HCITIOJIb30BaHME JIT000H U3 psiia UMEIOIIUXCS JIA3ePHBIX TEXHOJIOTUH.

[HOACHUTEJIBHOE 3AMEYAHUE

MHorue #3 KOMIIOHEHTOB, IIEPEUMUCICHHBIX B OSTOM pa3jaeie, BCTYyHalT B
HETOCPEJCTBEHHBIM KOHTAKT ¢ apaMy METAJUIMYECKOr0 ypaHa WIH C KUIKOCThIO, UM C
TEXHOJOrn4eckuM ra3zoM, coctosmuMm u3 UF¢ nnu cmecu n3 UFq u apyrux rasos. Bcee
MOBEPXHOCTH, KOTOpPHIE BCTYMNalOT B KOHTakT ¢ ypanoM umu UF,, mnonHOCTEIO
M3TOTOBJIEHBI W3 KOPPO3UECTOMKUX MaTEpHaIOB WM 3allUIICHBI MOKPHITHEM W3 TaKHX
MaTepuanoB. [lng meneit pasaena, OTHOCALIETocss K KOMIIOHEHTaM OOOpyAOBaHUS IS
Ja3epHOTO O0OTAICHUS, MaTEepHalbl, CTOMKHE K KOPPO3WHU, BHI3BIBAGMOH MapaMu WU
JKUJIKOCTSIMHU, COJIEPXKAIlMMU METAINTMYECKUH ypaH WM ypaHOBBIE CIUIaBbl, BKJIKOYAIOT
MOKPBITHIN OKCHUAOM HTTPHUS TpaduT W TaHTaN; U MaTepPUAIBI, CTOMKHE K KOPPO3UH,
BbI3bIBaeMoll UFg, BKIIOUAlOT Meab, HEP’KABEIOIIYIO CTallb, ATIOMUHUHN, aIIOMUHUECBBIC
CIUTaBBI, HUKENb WM CIUIaBbl, cojaepxkamiue 60% Hukens u Oonee, n croiikue k UFg
MTOJTHOCTBIO (DTOPHPOBAHHBIC YTIIEBOJOPOIHBIE TIOTUMEPHI.

Cucrtembl BoinapuBaHus ypana (ALVIS)

CnennanbHO TpeJHa3HAYCHHbIC WM IOJTOTOBJICHHBIE CHCTEMBl BBIIAPHBAHMS YpaHa,
KOTOpPBIE COJEP)KAaT BBHICOKOMOIIIHBIC IIOJIOCOBBIE MIIM PACTPOBBIC 3JIEKTPOHHO-ITy4YEBEIC
MYLIKH ¢ TIepelaBacMOi MOLTHOCTBHIO Ha MUILIEHb Oosee 2,5 kBt/cm.

CucreMbl 1J151 00padOTKH KUAKOMeTaLLInueckoro ypana (ALVIS)

CrenuanbHO TTpeTHAa3HAYCHHBIE WIH TTOATOTOBICHHBIC CUCTEMBI 1T 00paOOTKH KHIKOTO
MeTajia JJIs PacIUIaBICHHOTO ypaHa WM YPAHOBBIX CIUIABOB, COCTOSIIIUE W3 THUTICH U
OXJTKIAFOIIET0 000y IOBaHHUS [T TUTIICH.

[NOACHUTEJIBHOE 3AMEYAHUE

Turmu w fApyrue KOMIIOHEHTBI ATOW CHCTEMBI, KOTOpbIE BCTYNAIOT B KOHTAaKT C
pacIIaBICHHBIM YPaHOM WJIM YPaHOBBIMHU CIIJIABaMH, U3TOTOBJIEHBI U3 KOPPO3HECTONKUX
¥ TEPMOCTOMKHX MaTepPHAIOB WIM 3aIIUIICHHBIX IMOKPBITHEM M3 TaKHX MaTepHAaJIOB.
[Mpuemiemble MaTepHanbl BKIIOYAIOT TAHTAN, MOKPHITBIH OKCHUAOM HTTpHs Tpadur,
rpaduT, TOKPHITBIA  OKHCIAMH  JIPYTHX  PEIKO3EMENBHBIX  JJIIEMEHTOB  (CM.
INFCIRC/254/Rev.1/Part 2, myHKT 2.7) UM UX CMECSMHU.

Arperatsl 144 c6opa "'mpoaykra' u '"'XxBocTOB' MeTasuin4yeckoro ypana (ALVIS)

CrienmanbHO TpeHa3HauUEHHBIE WM MTOATOTOBIEHHBIE arperarsl A coopa "npoaykra" u
"XBOCTOB" METaJUIMYECKOTO ypaHa B )KUAKOH MM TBEpAOH Gopme.
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5.7.4.

5.7.5.

5.7.6.

5.7.7.

5.7.8.

5.7.9.

[HOACHUTEJIbHOE 3AMEYAHUE

KoMIoHeHTsl 3THX arperatoB M3rOTOBIEHBI W3 MaTepUAIOB, CTOHMKHMX K HArpeBy M
KOPpO3UH, BbI3BIBAEMOH MapaMu METAIMYECKOIO YpaHa MIM >KUAKOCTBIO, MU
3alUIIEHB! TIOKPBITUEM U3 TaKMX MaTepUaioB (TaKWX, KaK IMOKPBITBIA OKCHUIOM HUTTPUA
rpadUT WIM TaHTalI) U MOTYT BKIIOYaTh B ceOs TpyOONpOBOABI, KJamaHbI, MITyLEpa,
"xeno0a", BBOIBI, TEIUIOOOMEHHHKH M KOJUIGKTOPHBIC IUIACTHHBI IJII MAarHUTHOTO,
MEKTPOCTATHUECKOTO MIIN JPYTUX METOIOB Pa3/ieieHUs..

Koxyxu pazneaureabnoro moayJsi (ALVIS)

CrenuanbHO NpenHa3sHAYCHHbIE WM  IOJATOTOBJICHHBbIC  LWJIMHAPUYECKUE MU
IPSMOYTOJIBHBIE KaMepbl AJIsl IOMEIICHHS B HUX HCTOYHUKA [ApOB METAJUIMYECKOTO
ypaHa, 3JIeKTPOHHO-JIy4eBOI MyIIKH U KOJIJIEKTOPOB "mpoaykTa" u "XBocTOB".

[HOACHUTEJIBHOE 3AMEYAHUE

Ot KOXYXHU HUMCHOT MHOXCCTBO BXOIAHBIX OTBepCTI/Iﬁ AU moAavuu SJICKTPOIIUTAHUSA U
BOJbI, OKHAa JIA JIa3€PHBIX IIYYKOB, COe)Z[I/IHeHI/Iﬁ BaKyYyYMHBIX HACOCOB, a TakKixXKe€ IJIA
AUAarHOCTUKU W KOHTPOJIA KOHTPOJbHO-U3MEPUTCIIbHBIX HpI/I60p0B. OHU HMEIOT
HpI/ICHOCO6J'IeHI/I$I AJIsL OTKPBITUA W 3aKpPbITUA, 4TOOBI 00ECIEUNTH 06CJ'Iy>KI/IBaHI/Ie
BHYTPEHHUX KOMIIOHCHTOB.

Crepx3ByKoOBBI€ pacliupuTe/ibabie comia (MLIS)

CrneunanbHO NMpegHa3HAYCHHbIC WIHM MOATOTOBICHHBIE CBEPX3BYKOBBIC PACHIUPUTEIBHEIC
cora juisi oxnaxaeHus cmecert UFg u Hecymero raza go 150°K wim Huxe u
koppo3zuecroiikue k UFg.

Konnexropsl npoaykra natugropuctoro ypana (MLIS)

CriennanbHO TpeTHa3HAYEHHBIC WM TOATOTOBJICHHBIE KOJUIEKTOPHI TBEPAOTO MPOIYKTa
natudropucroro ypana (UFs), cocrosmme w3 QuibTpa, KOUIEKTOPOB YIAPHOTO WM
[UKJIOHHOTO TUTA WM UX COYETaHUil u koppo3uecroiikue k cpene UFs/UF.

Komnpeccopsl UF6/mecymero raza (MLIS)

CrenmanbHO TIpeTHA3HAYCHHBIE WM MOATOTOBIIEHHBIC KOMIpeccopsl miust cMmeceid UFg u
HeCyllero rasza s JuuTenbHOW skcmmyatauud B cpeae UFs. KommnoneHThl 3THX
KOMIIPECCOPOB, KOTOPBHIE BCTYIMAIOT B KOHTAKT C HECYIIUM Ta30M, H3TOTOBICHBI W3
Kopposuectoikux kK UF, MaTepraioB WM 3allUIIEHb] IOKPHITHEM U3 TAKUX MATEPUATIOB.

YnjoTHenus Bpamaomuxcs saaos (MLIS)

CneunansHO MpelHAa3HAUYCHHBIE WJIM TOJATOTOBJICHHBIC VIUIOTHEHHUS BPAIAIOLIUXCS
BaJIOB, YCTAaHOBJICHHbIE HA CTOPOHE IMOJa4Yl U HA CTOPOHE BBIXOJA IS YIUIOTHEHHS BaJa,
COEIUHSIIOIIET0 POTOP KOMIIpEccopa ¢ MPUBOIHBIM JBHUTATENIEM, C TEM YTOOBI 00eCTIeYNTh
HAJCKHYI0 TePMETH3aIMIO, TPEAOTBPALIAIONIYI0 BBIXOJ TEXHOJIOTHYECKOTO Ta3a WIIH
HaTeKaHHe BO3JyXa WIH YIDIOTHSIONIETO Ta3a BO BHYTPEHHIOI KaMepy KOMIIpeccopa,
Kkotopas 3anoyiHneHa cmecbto UF¢ 1 Hecylero rasa.

Cucremsbl ¢propupoBanusi (MLIS)

CrienuanbHO MpeTHa3HAYCHHBIC WU MMOATOTOBJICHHBIC CUCTeMbl st propupoBanus UFs
(B TBepaom cocrostann) B UF, (Ta3).
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5.7.10.

5.7.11.

5.7.12.

[HOACHUTEJIbHOE 3AMEYAHUE

OTH cucTeMbl IpeAHa3HaueHsl uia ¢TopupoBaHus cobOpanHoro mopomka UFs B UFg B
IEJIIX MOCIeAYIoNmeEero coopa B KOHTEHHEpax NMpOAyKTa WK IS Toaadu B 010k MLIS
JUIS JTOTIOJHUTEIBHOrO oboramenus. [Ipy mpUMeHEeHHH OTHOrO IOAXOJAa peaKIHs
(TopupOoBaHMs MOXKET OBITH 3aBEpIICHA B MpeAeiax CUCTEMBbI pa3ieieHus] H30TOMOB, TIe
UOET peakius U HENOCPEACTBEHHOE W3BJICUCHUE U3 KOJJIEKTOpoB "mpoxykra'. Ilpu
OpUMEHEHHH Apyroro noaxona nopomok UFs Moxker ObITh H3BICUCH/TIEPEMEINEH W3
KOJJIEKTOpOB  "mpoxaykTa" B MNOAXONAUIMM  peakTop (Hampumep, peakTop C
IBCEBIOOXKMKEHHBIM CJIOEM KaTajlu-3aTopa, TEIMKOMIAIBHBIA PEakTop WM >KapoBas
OamrHs) B menax (GTopupoBaHus. B 000mMX ciydasx HCHONB3yeTcs 00OpyIOBaHHE IS
XpaHeHUs 1 niepeHoca Gropa (MM IpyTuX MpUeMIIeMbIX (TOPHPYIONIUX PEareHTOB) U JUIS
cOopa u nepenoca UFg.

Macc-cniekTpoMeTpbl/ucTouHuku uoHoB UF6 (MLIS)

CrnenmanbHO TpeAHAa3HAYCHHBIC FIIM TOJTOTOBICHHBIC MAarHUTHBIC WM KBaAPYIOJbHEIE
MacC-CIIEKTPOMETPBI, CHOCOOHBIC TPOU3BOUTE MPSMOM OTOOP MPOO MOIaBaeMO MacChl,
"mpoaykra" mwim "XBocToB" U3 ra3oBbiX MOTOKOB UFg m o0namaromue moiHEIM HAOOpOM
CIICIYIONINX XapaKTePUCTHK:

1. yAenpHas pa3pelaroniasi CliocoOHOCTh 1Mo Macce cBhitie 320;

2. CoacCpiKaT UCTOYHUKU HOHOB, HU3IOTOBJICHHBIC W3 HHUXpPOMAa WJIW MOHCIA HWIN
3alMUIICHHBIC ITOKPBITHEM W3 HUX, UJIK HUKCIIMPOBAHHBIC,

3. COJepKaT HOHU3AUOHHBIC HCTOYHUKU C OOMOAPINPOBKOH dIIEKTPOHAMM;

4. coJiepXkKaT KOJUIEKTOPHYIO CUCTEMY, IPUTOAHYO I M30TOHOIO aHAIN3a.
Cucrtembl nogaun/cucreMsl 0TBoAa "'mpoaykra'’ u "xsocros' (MLIS)

CrenuanpHO NpenHa3HAYEHHBIE WM IOATOTOBJICHHBIE TEXHOJIOTMYECKHE CHCTEMBI HIIU
o0opynoBaHue AJsi 000TaTUTENBHBIX YCTAHOBOK, H3TOTOBJICHHBIE M3 KOPPO3UECTOMKHUX K

UF6 MaTepuaioB, WJIN 3aUIICHHBIX TOKPBITUCM M3 TAKUX MAaTCPUAIOB, BKIIFOUAOIIHNC:

a) MUTAIONIME aBTOKJIABBI, IEYH WJIA CHUCTEMBI, HColib3yeMbie ais nogaun UFg mis
mpoiiecca 00oraInieHus;

b) necyOauMaTopbl (MM XOJIOMHBIC JIOBYIIKH), WCIOJAB3YEMBIC JJIsI BBIBEICHHS
Harperoro UFg u3 nporecca o0oramnieHus Juist HOCIEAYIONIero mepeMelieHHs;

C) CTaHIIUN OTBCPXKACHHUA WM OXMKXCHUA, HUCIIOJIB3YEMBIC IJId BBLIBCIACHUA UF6 u3
mporiecca oboraieHust myteM ckaTtus u nepeBoga UFg B KHIKYIO WM TBEPIYIO
hopmy;

d) cTanuy "mpomaykra” WM "XBOCTOB", WcIONb3yemble s nepememenus UFg B
KOHTENHEPHI.

Cucremsl otaesenusi UFg oT Hecymero raza (MLIS)
CriernanbHO TIpeHa3HAauYEHHBIE WM TOATOTOBJICHHBIE TEXHOJOTHYECKHE CHCTEMBI IS

otnenenust UFg oT Hecymiero raza. Hecymmm razom MoxeT OBITh a30T, aprOH HIN APYTOH
ras.
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5.7.13.

5.8.

5.8.1.

[HOACHUTEJIbHOE 3AMEYAHUE
OTH cUCTEMBI MOTYT BKJIIOUaTh TaKO€ 00OPYOBAaHUE, KaK:

a) KPHUOTCHHBIE TETUIOOOMEHHUKH WM KPHOCEIapaTophl, CIOCOOHBIC CO37aBaTh
temmepaTtypsl —120°C win MeHee, Win

b) OJIOKM KPUOTCHHOTO OXJa)KACHUs, CIIOCOOHBIE co3aaBaTh TemmepaTypbl —120°C
WM MEHee, Win

c) xonoanble JIoBymKH UFg, crtocoOHbIe co3maBath TeMirepaTypsl —20°C mmm MeHee.
Jlazepunble cuctembl (ALVIS, MLIS nu CRISLA)

Jlazepsl uny na3epHBIE CUCTEMBI, CHENHaIbHO NMpeAHa3HAYSHHbBIE MM MOJITOTOBICHHBIC
TUTSA pa3/iesieHns N30TOIIOB ypaHa.

[HOACHUTEJIBHOE 3AMEYAHUE

Jlazeppl W BakKHbIE KOMIIOHEHTHI JIa3epOB NpHU JIa3epHOM Tpolecce oOorameHus
BKJIIOYAIOT TE, KOTOpBIE OTIpeeNICHbI B myHKTE 3.6 JOKyMEHTa
INFCIRC/254/Rev.1/Part 2. Jlazepnas cuctema mpornecca ALVIS 00bIYHO COCTOUT u3
JBYX JIa3epoB: Jlazepa Ha Mapax MEAM M Ja3epa Ha KpacurTensix. JlazepHas cuctema uist
MLIS o6pr4HO cocToWT U3 Jazepa, padoratomero Ha CO, WM 3KCHMEPHOTO Ja3epa U
MHOTOXOJTOBOM ONTHYECKON SYCHKH ¢ BpaIIaloMAMHUCA 3epKajlaMd Ha 00EWX CTOpOHAX.
Jlna masepoB WM Ja3epHBIX CHCTEM IpU OOOWX IMpoleccax TpedyeTcs cTabuiau3aTop
CIIEKTPOBOM 4acTOTHI AJisl pabOTHI B TEUCHUE JUTUTENLHBIX IEPUOOB BPEMEHH.

CnenuajabHO npeaHas’Ha4YCHHbIC WJIH NMOATOTOBJCHHbLIC CHUCTEMBI, oﬁopysza}me H
KOMIIOHEHTHBI /ISl HCIOJIb30BaHHUsI HA 000raTUuTEJIbHBIX YCTaHOBKaX € IJIa3MEHHBIM
pasaejIeHueEM

BBOJAHOE 3AMEYAHUE

[pu nporecce Ia3MEHHOTO pa3JielieHHs MIa3Ma, COCTOSIIas U3 HOHOB ypaHa, MPOXOIUT
uepe3 JIMEKTPUUECKOE MOJIE, HACTPOCHHOE HA YACTOTY MOHHOrO pesoHanca U™, ¢ Tem
YTOOBl OHM B TEPBYIO OYepeIb MOTNIOATN SHEPIUI0 M YBEIWYMBAJICS JUAMETP HUX
MITOITOPOOOpa3HEIX  OpOUT. MOHBI ¢ TIPOXOXKIEHHWEM TIO0 OOJBIIEMY JHAMETPY
3aXBATBIBAIOTCS JUIA OOpa30BaHMs MPOAyKTa, oboramenHoro U, Ilmasma, kotopas
o0pa3zoBaHa NOCPEICTBOM MOHU3AIMH YPAHOBOTO Napa, COACPKUTCS B BAKYYMHOW Kamepe
C MAarHUTHBIM IIOJIEM BBICOKOM HANpPSOKEHHOCTH, OOpa30BaHHBIM C  MOMOIIBIO
CBEpXMpOBOIAIIEro MarHuTa. OCHOBHBIE TEXHOJOTMYECKHE CHCTEMBI Ipolecca
BKJIIOYAIOT CHCTEMYy TEHepallid YpaHOBOW IUIa3Mbl, pa3[CIUTEIbHBIA MOIYJIbh CO
CBEpXIPOBOAAIINM MarHUTOM (cM. yHKT 3.10 moxymenta INFCIRC/254/Rev.1/Part 2) u
CHUCTEMBI H3BJICUCHHS MeTauta s coopa "mpoaykra” u "XBoCTOB".

MUKpoOBOJHOBBIE HCTOYHHUKH JHEPTUU U AHTEHHBI
CriennanbHO TIpelHA3HAYEHHBIE WM TIOATOTOBJICHHBIE MHUKPOBOJHOBBIE HWCTOYHUKH
SHEPTHUH ¥ aHTCHHBI JIJIS TEHEPAINH WIIM YCKOPEHHUS HOHOB M 00JIaaloNTie CIICIYIONTHMU

xapaktepuctukamu: dactota Bbime 30T um cpemHss BBIXOAHAS MOIIHOCTH ISt
re’eparu noHoB oonee 50 kBT.
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5.8.2.

5.8.3.

5.8.4.

5.8.5.

5.8.6.

CoseHouabl 1151 BO30Y KAeHUS HOHOB

CrierualbHO TIpeIHa3HAYCHHBIC WU MOTOTOBIICHHBIC COJICHOMIBI ISl PAJIMOYaCTOTHOTO
BO30YKICHUS WOHOB B nuarmazoHe yactor Oosee 100 k['1m m crmocoOHBIE paboTaTh MpHu
cpenueit MmomHocTH 60see 40 kBT.

Cucremsl resepanuu ypaHOBOﬁ IJ1a3MbI

CrienuanbHO TMPeJHA3HAYCHHBIC WM TMOJTOTOBJIICHHBIC CHUCTEMBI TEHEpAIlMU YPaHOBOMN
IUTa3Mbl, KOTOPBIE MOTYT COJCPKaTh BBICOKOMOIIHBIC IIOJIOCOBBIC WM PAaCTPOBBIC
3JICKTPOHHO-JIyUeBbIC TYIIKA C TEpPeaaBaeMOil MOIIHOCTBIO Ha MHUIIEHb OoJiee
2,5 kBt/cm.

CucreMbl AJ1s1 00padOTKH KUAKOMETAJIMYECKOT0 yPaHa

CrnenuanbHO MpeTHa3HAYCHHBIE WU TTOATOTOBIEHHBIE CUCTEMBI JIJIs1 00PaOOTKH KHUIKOTO
MeTajia JJis PacIUIaBICHHOTO ypaHa WM YPaHOBBIX CILIABOB, COCTOSIIIME U3 TUTIEH U
OXJTKIAFOIIEr0 000y IOBaHHUS IS TUTIICH.

[HOACHUTEJIBHOE 3AMEYAHUE

Turam u JApyrue KOMIOHEHTBI STOW CHUCTEMBI, KOTOPBIC BCTYHAaKOT B KOHTAKT C
pacIUIaBICHHBIM YPAHOM WM YPAHOBBIMHU CIUIABAMH, U3TOTOBJICHBI U3 KOPPO3HECTONKUX
U TEPMOCTOWKHX MATEPHANOB WM 3allUINCHbl TMOKPHITHEM W3 TaKUX MAaTepHANOB.
[Ipuemnemble Marepuaabl BKIIOYAIOT TaHTA], MOKPBITHIM OKCHIOM HTTPHUS Ipadur,
rpadwur, MTOKPBITHIH OKHCIIAMHU JIPYTUX PEeAKO3eMENbHBIX 3JICMEHTOB
(cm. INFCIRC/254/Rev.1/Part 2, myHKT 2.7) WM HX CMECSIMU.

Arperatsl 1Jis1 coopa "mpoaykTa' u "XBOCTOB'' MeTa/LIM4eCKOro ypaHa

CrienmaibHO MpenHa3HAuYCHHBIE WK MOATOTOBJICHHBIE arperatsl i coopa "mpoaykra" u
"XBOCTOB" JUISI METAJUTMYECKOTO ypaHa B TBepAod ¢opme. DTH arperarbl ais cOopa
M3TOTOBJICHBl M3 MaTEpPHajOB, CTOMKUX K HarpeBy M KOPPO3MHM, BBI3bIBAEMON NapamMu
METaJNTMYECKOT0 YpaHa, TaKuX, KaK rpaduT, TOKPHITHI OKCHIOM HTTpPUS, WIM TaHTal,
WIN 3aIUILEHBI IOKPHITHEM U3 TAKMX MAaTCpUAJIOB.

Koskyxu pazaenTebHOI0 MOaYJIst

Hunuaapuyeckue KaMmepbl, CIEHalbHO TpeJHa3HadeHHbIe WM TOATOTOBJIEHHbIE IS
UCIIOJIb30BaHMSI Ha OOOTAaTHTENBHBIX YCTAaHOBKaxX C IUIa3MEHHBIM pa3leleHHeM, i
IOMEIEHUsT B HUX HCTOYHMKA YPAaHOBOW IJIa3Mbl, JHEPreTHYECKOI0 COJCHOMIA
PaarovacToThl U KOJJIEKTOPOB "mipoaykTa” U "XBOCTOB".

[NOACHUTEJIbBHOE 3AMEYAHUE

OTH KOXKYXM HMEIOT MHOKECTBO BXOAHBIX OTBEPCTHHM Al MOJAYM AJICKTPONUTAHUS,
coequHeHNH aU((PY3NMOHHBIX HACOCOB, a TakXkKe Il TUArHOCTUKA W KOHTPOJIA
KOHTPOJIbHO-U3MEPHUTEIBHBIX MPUOOPOB. OHU UMEIOT MPHUCIIOCOOICHUS SIS OTKPBITHS U
3aKpBITHA, YTOOBI 00ECTIEYUTh 00CITY)KHBaHUE BHYTPEHHUX KOMIIOHEHTOB, H U3TOTOBJICHEI
13 COOTBETCTBYIOIIMX HEMAarHUTHBIX MAaTEPUAJIOB, TAKUX, KAK HEPKABEIOLIAs CTalb.
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5.9.

5.9.1.

CrnenuajbHO MpeaHA3HAYEHHbIE WJIH MOATOTOBJIEHHBbIE CHCTEMbI, 000pPYd0OBaHUE H
KOMIOHEHTbI  JUIS  HCHOJb30BAHUSI HA  YCTAHOBKAX  3JEKTPOMATHUTHOIO
odorameHus.

BBOJHOE 3AMEYAHUE

IIpn a7eKTpOMarHUTHOM Tpollecce MOHBl METAIIMYECKOTO YpaHa, IOJIy4YEeHHBIE
NOCPEICTBOM MOHHU3ALMK MHTAIOIIEro Matepuana u3 cojierd (0oeraHo UCly), yckopstoTes
U MPOXOJAT 4epe3 MarHUTHOE II0J€, KOTOPOE 3aCTaBJIACT HOHBI Pa3IMYHBIX H30TOIOB
NpPOXOAWTh MO  pa3nu4yHbBIM  HampaBieHUAM.  OCHOBHBIMH  KOMIIOHEHTaMH
JIEKTPOMarHUTHOIO  HM30TONHOIO CEemaparopa SBIAIOTCA: MAarHUTHOE IIOJe  JUId
OTKJIOHCHHMSA/pa3/eNeH!s] U30TOIOB MOHHOIO IIyYKa, HCTOYHHWKA HMOHOB C €r0 CHCTEMOI
YCKOpEHUs, U CUCTEMBI cOOpa OTAENCHHBIX HOHOB. BcrioMoraTenbHble CUCTEMBI IS 3TOTO
mpolecca  BKIIOYAIOT  CHUCTEMY CHAaOKeHHMS  MAarHWTHOH  JHEprued, CHCTeMBI
BBICOKOBOJIFTHOTO TUTAHUSI HMCTOYHHKA HOHOB, BaKyyMHYI0 CHUCTEMY W OOLIMpHBIE
CHUCTEMBbl ~ XHMHWYECKOW  0Opa0OTKM sl  BOCCTAHOBJCHHS  TPOAYKTa U
OYHMCTKU/pereHepatuil KOMIIOHEHTOB.

DJIeKTPOMArHUTHBIE CenapaTopbl H30TONOB

BJ'IeKTPOMaFHI/ITHLIe cemapaTtopel HM30TOIIOB, CIICOHUAJIBHO IIPCAHA3HAYCHHBIC HWIIN
IMOATOTOBJICHHBIC IJIA pa3ACJICHUA U30TOIIOB ypaHa, U O6OPYI[OB3HI/IC 1 KOMIIOHCHTBI I
9TOr'0, BKJIO4as:

a) HcTouHnKN HOHOB

CrenuaJibHO  MpEIHA3HAYCHHBIC WM  [OATOTOBJICHHBIC  OTICIBHBIC WM
MHOTOYUCIICHHBIC HMCTOYHUKH HOHOB ypaHa, COCTOSAIIME M3 HUCTOYHHKA Tapa,
WOHU3aTOpPa W YCKOPWUTENS IydYKa, W3rOTOBJICHHBIE U3 COOTBETCTBYIOIIUX
MaTepUaJIOB, TaKMX, KaK rpadur, HEp:KaBelOIas CTajlb MM MEIb, U CIOCOOHBIX
obecrnieunBaTh 00U TOK B ITy4ke HOHOB 50 MA mim Oonee.

b)  KomiekTopsl HOHOB

KomnekTopHble MIaCTHHBI, UMEIOIINE IBE WM OOJiee IEIN W Ta3a, CHCIHaIbHO
MIpeIHA3HAYCHHBIC WU MTOATOTOBICHHBIC I cOOpa MyYKOB HOHOB 0OOTaICeHHOTO
U OOCIHEHHOTO YypaHa M H3TOTOBJICHHBIC M3 COOTBETCTBYIOIIMX MAaTECpPUAJIOB,
TaKuX, Kak TpaduT WIK HePKABEIOMIas CTaNb.

c) BaxyymHbIe KOKYXHU

CrneunansHO MpeAHA3HAYCHHBIC WM TOJATOTOBJICHHBIC BaKyyMHBIC KOXYXHU IS
ANIEKTPOMArHUTHEIX CENapaTOpOB ypaHa, M3TOTOBIEHHBIE M3 COOTBETCTBYIOIIUX
HEMarHUTHBIX MAaTepPHAIOB, TAKUX, KaK HEP)KaBEIOIIas CTalb, U MIpeAHA3HAUCHHBIC
1utst pabothl npu nasiernu 0,1 I1a vom Hipke.

[NOACHUTEJIBHOE 3AMEYAHUE

OTH KOXYXM CIELUaIbHO IMPEIHA3HAYEHB! U1 MOMELICHUS B HUX HCTOYHHKOB
WOHOB, KOJUIEKTOPHBIX IITACTUH M BOJOOXJAKJAEMBIX BKJIAABIIIEH M HMEIOT
MPUCHOCOONIEHHS Uil COeAnHeHNH NU(PQPY3HOHHBIX HACOCOB M MPUCIOCOOICHHS
IUIS1 OTKPBITHS M 3aKPBITHS B LENSAX U3BJICUCHUS M 3aMEHBI 3TUX KOMIIOHEHTOB.

27



5.9.2.

5.9.3.

d) MarHuTHbI€ MOTIOCHBIE HAKOHEYHUKH

CrneuunanbHO MpEeAHA3HAYCHHBIC WU TOATOTOBJICHHBIE MAarHUTHBIC MOJIOCHEIE
HaKOHCYHUKH, UMEIOIIHE IuaMeTp Oojee 2 M, HCIONb3yeMble I oOecrieueHus
MTOCTOSTHHOT'O MAarHUTHOTO TIOJIS B DJICKTPOMArHUTHOM CelapaTope U30TOMOB | IS
MepeHoca MarHUTHOTO MOJISI MEXKTY PACIIOIOKEHHBIMU PSAOM CerapaTopamu.

BbICOKOBOJIbTHbIE HCTOYHHMKH MATAHUS

CrienuaibHO TpeJHA3HAYCHHBIE WM TOJTOTOBIICHHBIC BHICOKOBOJIBTHBIC HWCTOYHUKU
MUTaHUS JUIS WCTOYHHUKOB MOHOB, 0O0JaNarolye TIOJIHBIM Ha0OpOM  CIIEIYFOIINX
XapaKTePUCTUK: MOTYT paboTaTh B HEMPEPHIBHOM DPEKHME, BBIXOJHOE HANpsHKCHHE
20 000 B umm Oomee, BeIXOomHON TOK 1 A mimm Ooiee W craOWiam3anus HaMPsHKCHES
Meree 0,01% B TeueHue 8 4acos.

M cTOYHNKY MUTAHUSA JIEKTPOMAruHuToB

CrienuaibHO TpPEJAHA3HAYCHHBIC WM TMOATOTOBJICHHBIC MOIIHBIC WCTOYHUKU MUTAHUS
MOCTOSIHHOT'O TOKa JUIS 3JICKTPOMArHUTOB, O0JIAJar0IINe MOJIHBIM HAaOOpOM CIIEIYFOIINX
XapaKTePUCTUK: BBIXOJHOW TOK B HempephiBHOM pexume 500 A wimu Oonee mpu
HanpspkeHun 100 B unu Gonee, mpu cTaOMIM3AIUMU MO TOKY WM HANPSOIKCHUIO MCHEe
0,01% B TeueHue 8 yacos.

YcraHoBkM AJ1s1 NPOU3BOACTBA TSKeJI0W BOAbI, JeiliTepusi U JeiliTepueBbIX
coelMHEHN M 00opyl0BaHMe, CIeUATbHO NMpeIHA3HAYeHHOe WJIH MOATO0TOBJIEHHOE
IJI51 ITOTO

BBOJHOE 3AMEYAHUE

TspKenyr BOAY MOXHO TPOU3BOJAUTH, HCIIONB3Ys pa3lU4HbIe Mporecchl. OHAKO
KOMMEPUYECKH BBITOJTHBIMH SBIISIFOTCS JBA MPOIIecca: MPoIecC H30TOMHOIO 0OMEHa BOBI
u cepoBogopoa (tporecc GC) u mporecc H30TOMHOTO 0OMEeHa aMMHaKa B BOJOPO/Ia.

[ponecc GC ocHoBaH HAa 0OMEHE BOAOPOA U ACHTEPHSI MEXKILy BOJOH U CEPOBOAOPOIOM
B CUCTEME KOJOHH, KOTOPbIE SKCILUIYyaTUPYIOTCS C XOJOAHOM BepXHEH ceKkuue u ropsyeit
HIDKHEW cekirei. Boma Teuer BHU3 MO KOJIOHHAM, B TO BpeMsl Kak CEpPOBOJIOPOJIHBIN Ta3
LUPKYJHPYET OT JHA K BEPIUMHE KOJOHH. [ CONEHCTBHS CMEUIMBAHUIO ra3a U BOJbI
UCIIONIB3YETCA PSAJ ABIpUaThIX JOTKOB. [leliTepuii mepemeriaercss B BOLY HpPU HUZKUX
TeMIepaTypax ¥ B CEpOBOJOPOA MPHU BBHICOKHX TemmepaTypax. OOorameHHbIe eHTepuemM
ra3 Wik BOJa yAaJIAIOTCA U3 KOJIOHH HepBOfI CTYIICHU Ha CTBIKEC Iropsadux MU XOJIOJHBIX
CEeKIIM, U MpoIlecc MOBTOPSETCS B KOJIOHHAX cienyromeit crynenu. [Ipoaykt nocnegneit
(haze1 — Boma, oborameHHas neirepuem 1m0 30%, HampaBiseTcs B AUCTHILISIHOHHYIO
YCTaHOBKY ISl TIPOM3BOJICTBA PEAKTOPHO-YHCTON TSHKENOW BoAbl, T.e. 99,75% oxucu
JleUTepHs.

B mponecce oOMeHa MeXAy aMMHAaKOM W BOJOPOIOM MOXKHO H3BIIEKaTh JeHTepuil U3
CHHTE3-Ta3a IIOCPEJICTBOM KOHTAKTa C KHJIKUM aMMHAKOM B NIPUCYTCTBUM KaTajlu3aTopa.
CunTe3-ra3 nojaercss B OOMEHHbIE KOJOHHBI M 3aTeM B aMMHAYHBIN KOHBepTep. BHyTpH
KOJIOHH Tra3 MOJHUMAETCs OT JIHA K BEpPIIMHE, B TO BpeMs KakK XHUAKUH aMMHaK T€YEeT OT
BEPLIMHBI KO IHY. JledTepuil B CHHTE3-Ta3e JMIIACTCS BOLOPOJA M KOHLEHTPHUPYETCS B
aMMHake. AMMHAK MOCTyHaeT 3aTeéM B YCTaHOBKY /Ui KpeKMHTa aMMHaka Ha JHe
KOJIOHHBI, TOTJa Kak Ta3 coOupaeTca B aMMHayHOM KOHBepTepe Ha BepmunHe. Ha
NOCHEAYIOINX  CTYHEHAX HPOMCXOAUT  JajbHedImee oOorameHue, W IyTeM
OKOHYATeJIbHON AMCTHUIALUYN IPOU3BOAUTCS PEAKTOPHO-UUCTas TspKenas Bopa. Ilomaua
CHHTE3-Ta3a MOXKET ObITh 0OecrieyeHa aMMHaqyHON yCTaHOBKOM, KOTOpAasi B CBOIO O4epe.Ib
MOXeT OBITh COOpPYXEHA BMECTE C YCTaHOBKOH Ul TPOU3BOACTBA TSKETIOH BOABI ITyTEM
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6.1.

6.2.

M30TOMHOTO OOMEHa aMMuaKa i BoAopoja. B mporecce aMMHadHO-BOJOPOTHOTO OOMEHa
B KAQueCTBE HMCTOYHHMKA HCXOJHOTO JCHTEPUS MOMET TaKKE HCIONb30BAThCS OOBIUHAS
BOJIA.

MHorue npeaMeThl KIII0UeBOro 000py0BaHuUs AJIsl yCTAaHOBOK 10 TIPOU3BOJICTBY TSXKEINOM
BOJIBI, MCMONB3yOmuUX npouecchl GC MIM aMMHadyHO-BOJOPOAHOTO OOMEHa, HIMPOKO
pacmpocTpaHeHbl B HEKOTOPBIX OTpacisiX HEePTEXUMHYECKOH MPOMBIIUICHHOCTH.
Oco0eHHO 3TO KacaeTcs HeOONBIMUX yYCTAaHOBOK, MCHONB3yomux mnpomece GC. Oxgrako
HEMHOTHE IMpeaMeTsl 000pyHoBaHUs sBIAOTCA cTaHmapTHeIMH. I[Ipomeccsr GC wu
aMMHAYHO-BOJOPOAHOTO  OoOMeHa  TpeOyroT o0paboTKM  OONBIIMX  KOJIHYECTB
BOCIUIAMEHSIOIUXCSI, KOPPO3UOHHBIX M TOKCHYHBIX JKHUAKOCTEH IIPU IIOBBILIEHHOM
nmaBineHnu. COOTBETCTBEHHO IIpH pa3pabOTKe CTaHAApTOB IO MPOEKTUPOBAHUIO |
9KCIUTyaTalluy I YCTaHOBOK M 00OPYAOBaHMS, UCIONB3YIOMIMX 3TU MPOLECCHI, CIeIyeT
yAenATs 00JbIIOE BHUMAaHUE NOA00pY MaTepUaioB U UX XapaKTEPUCTHKaM C TE€M, YTOOBI
0o0ecneunTs JUIMTEIBHBIA CPOK CIyKObI MpPH COXpaHEHHH BBICOKOH O€30MacHOCTH |
HanexxHoctd. OmpeneneHne  MacmTaboB  OOyCIIOBIMBAeTCS  TJIaBHBIM — 00pa3oM
COOOpaKEHUSMH 3KOHOMHKH M HeoOxoaumocTH. Takum oOpa3oM, OonbInas 4YacThb
IpeAMETOB 000PYAOBaHUS U3TOTOBIISETCS B COOTBETCTBUHU C TPEOOBAaHUAMU 3aKa34HKa.

Haxonen, cinemyer oTMeTHTh, uTO Kak B mpomecce GC, Tak W B mpoIecce aMMHUAYHO-
BOJIOPOJHOTO OOMEHa, MpeaMeThl 000pYyJOBaHHS, KOTOpPHIE IO OTACIBLHOCTH HE
MpeTHA3HAYCHBl FUIA TIOJTOTOBJICHBI CIEITUANIBHO JUIS IIPOW3BOJICTBA TSKEIOH BOIEI,
MOTYT COOMPaThCS B CUCTEMBI, CICIUAIBHO MPEeIHA3HAYCHHBIC WIIH MTOJATOTOBJICHHBIC IS
MPOU3BOJACTBA TSDKEIOW BOJbL. [IpuMepamu TakMX CHUCTEM, MPUMEHSIEMBIX B 00OUX
TpoIeccax, SABISIOTCSA CHCTEMa KaTAIMTHYECKOTO KPEKHHTa, WCMOJb3yeMasi B IpoIecce
0o0MeHa aMMHaKa W BOJOPOAA, H TUCTHUIAIIMOHHEIC CUCTEMBI, HCITOJIb3YEMBIE B MPOIIECCe
OKOHYATEIFHON KOHIEHTPALMU TSDKENIOM BOMABI, AOBOJSIICH €€ JO0 YPOBHS PEaKkTOPHO-
YHUCTOM.

IIpeameTsr 000pYyIOBaHHUS, KOTOPHIE CHEIMAIBHO IPEIHA3HAYCHB WM TIOATOTOBIICHBI
JUTSI TIPOM3BOJICTBA TSDKEIION BOIBI ITyTEM HCIIONB30BAHUS MO0 mporiecca 0OMeHa BOJIBI U
CepoBOIOPO/Ia, TINOO Iporiecca 0OMeHa aMMHUaKa U BOJIOPO/1a, BKITFOYAIOT:

Bopo-cepoBonopoanbie 00MeHHbIE KOJOHHBI

OOMeHHbIe KOJIOHHBI, H3rOTaBIMBAa€Mble M3 MEJIKO3EPHUCTON YIJEPOAMCTON CTajH
(mampumep, ASTM AS516), mmametrpom ot 6 M (20 pyroB) 10 9m (30 dyToB),
KOTOpBIE MOTYT OJKCIUTyaTHPOBAaThCS TIpW JaBIeHWH CBbIe wWid paBHoM 2 Mlla
(300 dyHT/KB. TFOIIM) ¥ UMEIOT KOPPO3HOHHEIN JOIMYCK B 6 MM WX OOJIBIIE, CIICIIHATHLHO
MNp€aAHa3HAYCHbl HWJIKM IOATOTOBJICHBI IJId HPOU3BOACTBA TSDKEIJION BOABI ITIyTEM
WCTIOJIH30BAHMS MTPOIECCa U30TOITHOTO OOMEHA BOJIBI U CEPOBOJIOPOIA.

I'azoayBKH M KOMIIpecCOpPbI

OpHocryneHuaTele,  ManoHamopHele  (T.e. 0,2MIla wmu 30 pyHT/KB. AFO¥M)
HEHTPOOEKHBIC Ta30yBKA WM KOMIIPECCOPHI JIJIs IUPKYJIALIUU CEPOBOJIOPOIHOIO Ta3a
(T.e. Taza, comepxkamero Oomee 70% H,S), cmenmanbHO TpeaHAa3HAUEHHBIE WIH
MOJITOTOBJICHHBIE /7SI MPOM3BOJICTBA TSDKEIOH BOJBI MyTEM HCIOJIB30BAHMA Ipoliecca
oOMeHa BOJBI M CEPOBOAOpPONA. OTH Ta30AyBKA MM KOMIIPECCOPHI HMEIOT
IPOM3BONTENFHOCTh, MPEBBIIAIOIIYI0 WIH  paBHYIO 56 M/c. (120 000 SSFM)
MIpU DKCIUTyaTallu  TOJ  JaBJI€HHWEM, TNpeBbIIalomMM Wik  paBHbiM 1,8 Mlla
(260 ¢pyHT/KB. MIOKIM) HA BXOAE, M CHAOXKEHBI CaJbHUKAMH, YCTOMYUBBIMH K
Bo3zeiicTeuio H,S.
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6.3.

6.4.

6.5.

6.6.

6.7.

AMMHAYHO-BOAOPOIHbIE 00MEHHbIE KOJTOHHbI

AMMHa4YHO-BOAOPOIHBIE OOMEHHBIC KOJOHHBI BBICOTOW Oojee WM paBHOH 35 M
(114,3 dbyroB) mmamerpom ot 1,5 m (4,9 dbyToB) mo 2,5 m (8,2 pyToB), KOTOpEIE MOTYT
9KCIUTyaTUPOBATHCS TOA JaBlieHHeM, mpeBbimatommM 15 MIla (2225 ¢pyHT/KB. mi0iM),
CHEeLHAFHO NpeAHA3HAuYEHHbIE WIKM HMOATOTOBICHHBIEC IJIs1 MPOU3BOJICTBA TSKEIOH BOABI
IMyTEM HCHOJB30BAaHMS Ipolecca OOMEHa aMMHaka M BOAOPOJA. DTH KOJOHHBI UMEIOT
TaKKe [0 MEHbIIEH Mepe 0JHO OTOOPTOBAHHOE OCEBOE OTBEPCTHE TOTO XKE JUAMETPA, UYTO
U IWIMHIpPHYECKas 4YacTh, 4Yepe3 KOTOPYI0 MOTYT BCTaBISTHCS WM BBIHUMATHCS
BHYTPEHHHE YaCTH KOJIOHHBI.

BHyTpeHHHe YaCTHU KOJIOHHBI U CTYIICHYATbl€ HACOChI

BHyTpeHnHHe 4YacTH KOJIOHHBI M CTyIEHYAaThle HACOCHI, CIICIUAILHO IMpEeIHA3HAUCHHBIC
WIA TOATOTOBJICHHBIE JJIS KOJOHH [IJIi TPOU3BOJCTBA TSKEIOW BOABI IyTeM
WCTIOJIH30BAHMS MPOLIECCa AMMHAYHO-BOIOPOTHOTO 0OOMeHa. BHyTpeHHIE YacTH KOJOHHBI
BKJIIOYAIOT  CHCHHAIBHO  TPEJHA3HAYCHHBIE  KOHTAKTOPHI ~ MEXAY  CTYICHIMH,
COJICUCTBYIOIIME TECHOMY KOHTAaKTy raza M >kKMIKocTU. CTyneHYaTble HACOCHl BKIIOYAIOT
CHENHWaTbHO TpeJIHAa3HAYCHHBIE TOrPY)KaeMble B KHUIKOCTh HACOCHI IS IUPKYJISAIHH
JKUIKOTO aMMHaka B Tpefenax o0beMa KOHTaKTOPOB, HAXOMSIINXCS BHYTPU CTyTICHEH
KOJIOHH.

YcTraHOBKH AJIsl KPEKUHTa aMMHUaKa

YcTaHOBKH AJIsT KPEKHMHTAa aMMHUaKa, SKCIUTyaTHPyeMbIe IO JaBICHUEM, TTPEBHIIIAIONTIM
win  paBubiM 3 MIla (450 ¢yHT/KB. q10HM), CHENUATIBHO MNPEAHA3HAYCHHBIC WM
MOATOTOBJICHHBIE 11 TPOM3BOJICTBA TSXKEIOW BOJBI MYyTEM HCIOJB30BAHMS MpoIecca
M30TOITHOTO 0OMEHa aMMHaKa U BOJIOPO/Ia.

HNudpakpacHble aHAIM3ATOPHI NOTJIOMIECHUS

WHdpakpacHble aHANIM3aTOpBl  IMOTJIOMICHHS, CHOCOOHBIC OCYIICCTBISATH — aHAIH3
COOTHOIICHHUS MEXAY BOJAOPOJOM H JIEHTepHueM B peallbHOM MacmiTabe BpeMeHH, KOTraa
KOHIICHTPAINH AeUTEpHs paBHBI MK TpeBbImaT 90%.

Karanutnyeckue meuu

Karanutnyeckue meun ast nepepabOTKH 00OTaleHHOTO JEHTEPUEBOrO ra3a B TAKEIYHO
BOJy, CIIEIUAIBHO MPEeIHA3HAYCHHBIC WUIH ITOATOTOBIICHHBIC JJIS TIPOMU3BOJICTBA TSKEION
BOJIBI ITyTEM HCIIOIB30BaHUS MTPOIIecca M30TOTHOTO0 0OMEHa aMMHaKa U BOJIOPOIa.

YcraHoBkH aJis KOHBEPCHUU ypaHa U 060py210BaHI/Ie, CnenuajJibHO MpeIHA3HAYCHHOC
HJIA ITOATOTOBJICHHOC JJISI 3TOT0

BBOJIHOE 3AMEYAHUE

B ycraHoBkax M cHcTeMax Il KOHBEPCUM ypaHa MOXET OCYILECTBISATHCS OJHO WU
HECKOJIBKO MPEBPAICHUN M3 OJHOTO0 XMMHUYECKOrO M30TONA ypaHa B ApPYToil, BKIHOYas:
KOHBEPCHIO KOHIICHTpaTOB ypaHoBoul pyasl B UO;, kouBepcuto UO; B UO,, KOHBEpCHIO
okuceit ypana B UF, unu UF¢, konBepcuto UF, B UFg, kouBepcuto UF¢ B UF,4, KOHBEpCHIO
UF, B Metaiuyeckuil ypaH u KoHBepcuio ¢pTopunoB ypana B UO,. MHorue KiroueBbie
KOMIIOHEHTHl 00OpYIOBaHMsS YCTaHOBOK JUIS KOHBEPCHUHM YpaHA XapakTEpPHbI IS
HEKOTOPBIX CEKTOPOB XHMHYECKOH oOpadarhiBarollell MpOMBIIUIEHHOCTH. Hampumep,
BUABl OOOPYIOBaHMSA, MCHOJIB3YEMOTO B OTHX MpPOLECccax, MOTYT BKIIOYaTh: MeEUH,
KapyCelbHBIE IIEYM, PEAKTOPBI C ICEBIOOXKHIKEHHBIM CJIOEM KaTaau3aTopa, >KapoBbIE
pEeaKkTOpHbIE OamiHW, S>KUAKOCTHBIE LEHTpUGYIH, ITUCTWULILIMOHHBIE KOJOHHBI U
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7.1.

7.2.

7.3.

7.4.

7.5.

JKUJKOCTHO-KMIKOCTHBIE 3KCTPAKIIMOHHBIE KOJIOHHBL. OIHAKO HE MHOTHE KOMIIOHEHTHI
o0opyIoBaHHS HMEIOTCSI B "TOTOBOM BHje"; OONBIIMHCTBO M3 HUX [JOJDKHBI OBITh
HOJTOTOBJICHB! COIVIACHO TPEeOOBAaHMSIM M CIEeLU(HUKANMAM 3aKa3uuka. B HEKOTOpBIX
cIy4yasgx TpeOyeTcsl YYWTHIBaTh CIEHUAIbHBIE IPOEKTHBIE W  KOHCTPYKTOPCKHE
0COOEHHOCTH ISl 3allUTHl OT arpecCMBHBIX CBOHCTB HEKOTOPHIX M3 0OpadaThIBaeMBIX
xummdeckux Bemiects (HF, F,, CIF; u ¢dTopunst ypana). Hakoner, ciieyetT OTMETHTD, 4TO
BO BCEX Ipolieccax KOHBEPCHU ypaHa KOMIIOHEHTHI 00OpYyNOBaHUS, KOTOPbIE OTAEIBHO
CHEIHAIbHO He TpeAHa3HaueHbl WM MOATOTOBIIEHBI Ui KOHBEPCUU ypaHa, MOTYT OBITh
00BbEIMHEHB! B CUCTEMBbI, KOTOPbIE CIELUAIBFHO NpeAHA3HAUCHBI WM [TOATOTOBICHBI AT
UCIIOJIb30BAHMUS B LIESX KOHBEPCUH ypaHa.

CrnenmajibHO NpeJHA3HAYEHHbIE WM MOArOTOBJIEHHbIE CHCTEeMbI AJIS KOHBEPCUH
KOHLIEHTPaTOB ypaHoBoii pyasl B UO;

[HOACHUTEJIBHOE 3AMEYAHUE

KonBepcus koHIeHTpaToB ypaHoBo pyasl B UO; MOXET OCYLIECTBISATHCS CHadaja
MOCPEICTBOM PACTBOPEHMSI PYIbl B A30THOM KHCJIOTE M JKCTPAKIMHU OUYHUIIEHHOTO
reKcarupara ypaHWIIMHHTpaTa C IOMOIIBI0 TaKOTO PAacTBOPUTENS, KaK TpUOYTHII
tdhocdar. 3aTem rekcarumpar ypaHWIAHHATPaTa peodpazyercs B UO; b0 mocpeicTBOM
KOHIIGHTpallUM W JEHUTpAILUH, JHOO0 IOCPEACTBOM HEWTpalu3alMi Tra3000pa3HbIM
aMMHaKOM JJIsl TOJYYeHHUs JUypaHaTa aMMOHUS € MOCTeNyomei GuibTpannei, CymKon
U KaJIbLIUHUPOBAHUEM.

CnenuajbHO  MpeJHA3HAYEHHBbIE  WJIM  TNOArOTOBJEHHbIE  CHCTEMBbI A
kouBepcuu UO; B UFy

[HOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UO; B UF¢ MOKET OCYIIECTBIATHCS HEMOCPEACTBEHHO (propupoBanueM. Jlms
nporecca TpedyeTcss ICTOYHUK ra3000pa3Horo Propa win TpeXPTOPUCTOTO XJIOPA.

CnenuanbHO npeaHa3HAYEHHBIE W MOArOTOBJEHHbIE  CHCTEMbI  JJIs
kouBepcun UQO; B UO,

[TOACHUTEJIBHOE 3AMEYAHUE

Konepcus UO; B UO, MOXeT ocCyLIecTBIAThCS THocpencTBoM BoccTaHoBieHHS UQOs;
ra3000pa3HbIM KPEKHHI-aMMHAKOM HMJIH BOIOPOJIOM.

CrnenmMajibHO  TNpeAHAa3HAYEHHbIe  WJIM  MOATOTOBJEHHbIe  CHCTEMBbI  JUIA
xouBepcnn UO; B UF,

[HOACHUTEJIBHOE 3AMEYAHUE

Koneepcus UQO, B UF,; MOXeT oCymecTBIAThCA mocpeactBoM peakmuun UO, ¢
razoo0pa3HeM dTopucteiM Bomopoaom (HF) mpu temmepatype 300-500°C.

CnenuanbHO npeaHa3HAYEHHBIE W MOArOTOBJEHHbIE  CHCTEMbI  JJIs
kouBepcuu UF,; B UF;

[NOACHUTEJIBHOE 3AMEYAHUE

Kounsepcus UF,; B UF¢ ocyiiecTBiseTcss MOCPEACTBOM HK30TEPMHUUYECKON peakuuu ¢
tropom B peaktopHoi OamHe. UF; KoHImeHcWpyeTrcs W3 TOpSYMX JIETYYHMX Ta30B
IIOCPEJCTBOM IIPOITyCKaHUs IIOTOKA TIa3a 4Yepe3 XOJNOAHYHO JIOBYLIKY, OXJIAKICHHYIO
1o -10°C. dns nmponecca TpeOyeTcsi HICTOYHUK Ta3000pa3Horo ¢ropa.
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7.6.

7.7.

7.8.

CrnenuajJibHO NpeJHA3HAYEHHbIE MM MOArOTOBJIEHHbIE CHCTEMBbI AJS KOHBEPCUH
UF, B MeTa/sIMYeCKHUil ypaH

[NTOACHUTEJIBHOE 3AMEYAHUE

KonBepcus UF; B MeTaUIMUEeCKUH ypaH OCYIIECTBISETCS IOCPEACTBOM  €r0
BOCCTAHOBJIGHUSI MarHveM (KpyIlHble NMapTHH) WIN KajbleM (Majble maptuu). Peakuus
OCYIIECTBJISIETCS TIPH TEMIIepaTypax BhIIle TOUKH IaBiieHus ypana (1130°C).

CnenuanabHO npeaHa3HAYEHHBIE W MOArOTOBJEHHbIE  CHCTEMbI  JJIs
kouBepcun UFg B UO,

[NOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UFg B UO, MOXKET OCYIIECTBIIATHCS MIOCPEICTBOM OJHOTO M3 TPEX IIPOIIECCOB.
B nepsom mponiecce UF¢ BoccTanasnuBaetcs u runpoiusyercs B UO; ¢ HCIIONb30BaHUEM
BojiopoAa U napa. Bo Bropom npouecce UFg runponusyercss paCTBOPEHHEM B BOJE, Ui
OCaXKICHHS OUypaHaTa aMMOHUS 100aBIIIeTCsl aMMHUaK, a INypaHaT BOCCTAHABIMBACTCS B
UO, Bogopoaom npu temnepatype 820°C. Ilpu tpetbem mporiecce razoodpaszubie UFs,
CO, u NH; cmemmBarotcs B Bofie, Ocaxkaasl ypaHUIKapOOHAT aMMOHUS. Y paHUWIKapOOHAT
aMMOHHSl CMEIIMBAaeTCsl ¢ mapoM H BojgopoaoM npu Temmeparype 500-600°C mgus
npousBoacta UO,.

Konsepcus UFg B UO, 4YacTo OCYIIECTBISETCS Ha TMEPBOM CTYNEHH YCTAaHOBKH II0
U3TOTOBJICHUIO TOIUINBA.

CnenuanbHO npeaHa3HAYEHHBIE W MOArOTOBJIEHHbIE  CHCTEMbI IS
kouBepcuu UF¢ B UF,

[HOACHUTEJIBHOE 3AMEYAHUE

Koungepcusa UF¢ B UF, ocymiecTBisieTcst ocpeacTBOM BOCCTAHOBICHHS BOJOPOAOM.
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