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NHdopMaUMOHHbBIN UWMPKYNA
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9 auBaps 2019 rona

O0miee pacnpocTpaneHue
Pycckuit
SI3bIkM opuruHana: aHIMACKUN

[ononHuTenbHbIN NpoToKon K CornaweHunto
MeXay npaBuTenbcTBoM Pecnybnuku J1nbepus
n MexgyHapoaHbiM areHTCTBOM MO aTOMHOW
9Heprum o NPMMeHeHUn rapaHTun B CBA3U
c [loroBopoOM O HepacrnpocTpaHeHNU
S0EPHOr0 OPYXnS

1. B mHacrosmem [JOKyMEHTE JJisi CBEIEHUS BCEX WIEHOB MPHUBOJUTCS  TEKCT
JononuurensHoro mnpotokona k Cornamenuto Mexny PecrnyOnukoit JlubGepus wu
MexayHapoqHbIM areHTCTBOM II0 aTOMHOW 3HEPrUU O IPUMEHEHUU TapaHTUH B CBS3HU C
JloroBopoM O HepacHpoCTpaHEHUHU sJAepHOro opyxus. CoBeT yNpaBsIOLUX YTBEPIMI
JononaurensHbit poTokon 8 uioHs 2016 romga. On Okt noanucan 8 ceHtsiops 2017 roaa B
MoupoBuu, JIubepus, u 25 cenrsadps 2017 rona B Bene, ABctpus.

2. Bo ucnonnenue crathi 17 JIOMOMHUTENBHOTO IPOTOKOJIA OH BCTYNMI B cuity 10 nexkabps
2018 roma, B paeHp monydeHuss AreHTCTBOM 0T Pecrny6nuku Jlubepus nucbMEeHHOTO
YBEIOMJICHHSI O TOM, YTO BCE YCTAaHOBJIEHHBIE 3aKOHOJATEIbCTBOM M KOHCTUTYLIHEH JInbGepun
TpeGoBaHus, HEOOXOAMMBIE /Il BCTYIUIEHUS HacTosAwero [IpoTokona B Cuily, BBIIOJHEHBI.



INFCIRC/927/Add.1
JlobaBienue

JIOIIOJIHUTEJIBHBIN ITPOTOKOJI K COTJIALLIEHUIO
MEXIY [TIPABUTEJIbCTBOM PECITYBJIMKU JIMBEPUA
1 MEXYHAPOJTHBIM ATEHTCTBOM 10 ATOMHOM SHEPI' MM
O IIPUMEHEHUN TAPAHTUIA B CBSI3U C JIOTOBOPOM
O HEPACITPOCTPAHEHUNU AJJEPHOI'O OPY KA

[TIPUHUMAS BO BHUMAHUE, uto Pecnybnuka JluOepus (nanee umMeHyemas
«JIubepusi») u MexayHapoqHOE AareHTCTBO IO aTOMHOW SHEPruH (Jajgee HMEHYEeMOe
«ATEHTCTBO») ABIAIOTCS ydacTHUKaMu CorjamieHus O MPUMEHEHMHM TapaHTHl B CBA3U
¢ JloroBopoM 0O HEpaCHIpPOCTPAHEHUH SIEPHOTO OpYxusl (Hanee uMeHyemoro «CornamieHue
O rapaHTUsiX»), KoTopoe BCTynuwio B cuity 10 nekaOps 2018 rona;

YUUTBIBAS xenanue MeXayHapOIHOTO COOOIIECTBA elle 0ojiee YKPENUTh PeXUM
SJICPHOTO HEPACHpPOCTPAHEHUS] IyTEM IOBBIMICHUS ACHCTBEHHOCTH U 3(()EKTUBHOCTH
CUCTEMBI TapaHTU ATEHTCTBA,

HAIIOMUWHASI, 9yT0o AT€HTCTBO NIPU OCYIIECTBICHUH TapaHTUI JOJHKHO YUUTHIBATH
HCOGXOI[I/IMOCTLI I/I36CF8.TB CO31aHusA HpeHHTCTBI/Iﬁ 9KOHOMHWYCCKOMY M TCXHOJIOTHUYCCKOMY
pasButuio Jlubepuu win MeXIyHapoOAHOMY COTPYAHMYECTBY B 00JIaCTH MHUPHOH siiepHOM
NeSITeIbHOCTH; COONI0aTh JIEHCTBYIONIME IIOJIOKEHHUS B OOJACTH OXpaHbl 3/10pPOBbA,
Oe3omacHOCTH, (U3NYECKOW 3alUThl, a TaKXkKe Jpyrue JAeUCTBYIONIHEe TpeOOBaHUS
6€3OHaCHOCTI/I U MpaBa OTACIbHBIX JIMI; U IPUHHUMATL BCC MCPLI IO 3alllUTEC KOMMEPUYCCKUX,
TEXHOJOTUYECKMX U TPOMBIIUICHHBIX CEKPETOB, a TaKXke Jpyrod KOHGHUACHIHAILHON
uHpOpMaLNHU, KOTOpasi CTAHOBUTCS] €My M3BECTHOM,

[NIPUHUMASA BO BHUHUMAHUME, uro wyacTtora HOpOBENEHHUS M HWHTEHCUBHOCTH
MEpOIPUSATHIA, YKa3aHHBIX B  HacrosimeM lIpoTokone, OyayT TOAACPKUBATHCS
Ha MUHUMQJIbBHOM  YpPOBHE, COOTBETCTBYIONIEM IICJIM  TOBBIMICHHUS]  JEHCTBEHHOCTH
1 3G dEeKTUBHOCTH rapaHTUil ATEHTCTBA,

HACTOSIINM JIubepust u ATEHTCTBO COTIACHIUCH O HIKECIIEAYIOIIEM:



CBA3b MEXIY HACTOAILIUM ITPOTOKOJIOM
N COTJIAILIEHUEM O 'APAHTUAX

Cratbs 1

[Tomoxxenus Cornamenust 0 TapaHTHAX IPUMEHSIOTCS K HacTosmeMy [IpoTrokomy B Toit mepe,
B KAKOW OHHM COOTBETCTBYIOT MOJIOKEHUSAM HacTosiero [IpoTokosia 1 COBMECTUMBI ¢ HUMH. B ciryuae
MPOTUBOPEUHS] MEXIY MonokeHUus MU CorlameHus O TapaHTUAX U TOJOXKEHUSMU HAaCTOSIIETro
[IpoTokona npuMeHSIOTCA MONI0KeHUs HacTosmero [Ipotokona.

HNPEJOCTABJIEHUE NTH®OPMALIMHN

Cratpg 2

a. JInGepus nmpengocTaBisieT ATEHTCTBY 3asiBIICHHE, COIEpKaIee:

i)

iii)

vi)

o0l1ee onvcanne U HHOOPMAIINIO, YKA3bIBAIOIIYI0 MECTO IMPOBEACHUS OTHOCSIINXCS K
SIIEPHOMY TOIUTUBHOMY LUKy HAy4HO-UCCIIEA0BATENbCKUX u
OTIBITHO-KOHCTPYKTOPCKAX PabOT, HE CBA3AHHBIX C SOEPHBIM MaTepHaliOM,
OCYIIECTBISIEMBIX TJe-TH00, KOTOpble (MHAHCHPYIOTCS, MOJNYyYMIH KOHKPETHOE
paspelieHue WM KOHTPOIUPYIOTCS U OCYIIECTBILSIIOTCS OT UMeHH JIubepuu;

OMpeIeICHHY0 ATEHTCTBOM Ha OCHOBE 03KUIAEMOT'0 TIOBBINICHUS ISHCTBEHHOCTH UITH
3¢ (EeKTUBHOCTH W coryiacoBanHyio ¢ JluOepueit wuHpoOpMaIuioo O Kacarolencs
rapaHTHH SKCILTYyaTalHOHHOW JIEATEIIbHOCTA HA YCTAHOBKAX M B MECTAaX HaXOXKJCHUS
BHE YCTaHOBOK, IJIe OOBIYHO HUCTIONB3YETCS SICPHBIA MaTepHAT;

o0lee oOmpMcaHue KakKIO0ro 3JaHuMs Ha KaXXJI0M IUIOIIafKe, BKJIIOYas €ro
WCIIOJIb30BAaHUE, W, €CIIM DITOTO0 HEJOCTATOYHO — OMHCAHHE €ro COJCPYKHMOTO.
3T0 olrcaHue BKIIOYAET KapTy TaKOU IIIOIIAIKY;

ommcaHue MacmTaba omepanuii Ui KaKIOr0 MecTa HaXOXKISHHs, HWMEIOIIero
OTHOILIEHHE K JEATEIbHOCTH, YKa3aHHOMU B npuiiokeHuu I k Hactodmemy IIporokony;

WHPOPMAIHIO, YKa3bIBAIOIIYI0 MECTO HaXOXKACHUS, IKCILTYyaTallMOHHOE COCTOSIHHE H
OLICHOYHBbIE TOJAOBBIC IPOU3BOJACTBEHHBIC MOIIHOCTH YPaHOBBIX PYAHUKOB U
00OraTUTENbHBIX YCTAHOBOK M TOPHEBBIX OOOTAaTUTENbHBIX YCTAaHOBOK U
CYLIECTBYIOLIHHA r0JI0BOl 00BEM MPOU3BOJICTBA TAKMX PYJHHKOB U 00OTaTHUTEIBHBIX
ycTtaHoBOK ai1st JIuGepun B nesnom. JInbepus nmpenocTaBisieT Mo 3anpocy ATeHTCTBA
JAHHBIE O CYIIECTBYIOLIEM I'0I0BOM 00bEeME NMPOU3BOACTBA OTACIILHOIO PyIHUKA WIH
oboratutenbHO ycraHoBku. [IpemocraBnenue 3Toil WHpOpManum He Tpedyer
BEICHUS MOAPOOHOTrO yueTa SAEpHOTr0 MaTepHara;

I/IH(l)OpMaI_[I/IIO OTHOCHUTCJIBHO UCXOAHOI'0 MaTCpuaia, KOTOpLIfI €IIC HC JOCTUT COCTaBa
U YUCTOTHI, KOTOPBLIC ACIAIOT €ro IMPUTOAHBIM [Jid H3TOTOBJICHUA TOIJIMBA WJIN
HU30TOITHOI'O O6OFaLI_ICHI/I$I, BKJIFOYAKOMIIYHO:

a) KOJIMYECTBA, XUMHUYECKHA COCTaB, HCIOJH30BAHHME WIW IIPEAIOIaraeMoe
WCITOJIP30BAaHUE TAKOTO MaTeprajja, HE3aBUCHMO OT €ro SIASPHOTO WIIH
HEsJIEPHOTO HCIOIB30BAHMS, 1T KaKJIO0TO MecTa HaxokaeHus B Jlubepuw,
B KOTOPOM TakoW MaTephall IPUCYTCTBYET B KOJMYECTBAX, MPEBBIIIAFOIINX
JECSATh METPUUECKUX TOHH ypaHa H(WJIN) IBAIIaTh METPUICCKAX TOHH TOPHSI,
a JUIA IPYTUX MECT HaXOXKJICHUS C KOJMYECTBAMU 0oJiee 0THON METPHIECKOU



vii)

Vviii)

b)

TOHHBI — oOmIee konndecTBO s JluOepum B 1menoM, eciaw 3TO oOImee
KOJTMYECTBO TPEBBIMIACT JCCATH METPHUSCKMX TOHH ypaHa WU JBAANAThH
METpUYECKUX TOHH Topus. [Ipegocrarienue 3Tol nH(OpMAIUU He TpeOyeT
BEJICHVI TTOIPOOHOTO yUeTa SJIEPHOTO MaTepHarna;

KOJINYECTBa, XUMUYECKUM COCTaB M MyHKT Ha3HAYEHUS KaXKJO0H IKCIIOPTHOMH
IIOCTABKH U3 .HI/I6epI/II/I TAKOIo MaTepI/Iana JUJISA KOHerTHBIX HeHI[epHLIX uenef/i
B KOJIMYECTBAX, MPEBBILIAIONINX:

1) JIeCATb METPUYECKUX TOHH YypaHa, WIM Ui IOCIEHOBAaTEIbHBIX
9KCMOPTHBIX TMOCTaBOK ypaHa u3 JluGepun B OJHO M TO XKe
roCcyJapcTBoO, Kaxaas U3 KOTOPhIX MEHEE JECSATH METPUYECKUX TOHH,
HO CyMMa KOTOPBIX IIPEBBILIAECT AECATh METPUUECKUX TOHH B TEUEHUE
rouaa;

2) NBaIIaTh METPUYECKUX TOHH TOPHS, WIH JUISI TOCIEAOBATEIbHBIX
SKCMIOPTHBIX TOCTaBOK TOopust W3 JlmOepun B OOHO M TO XKe
roCyapcTBO, KaXKJas M3 KOTOPBIX MEHEee JBaAIlaTH METPUUYECKUX
TOHH, HO CyMMa KOTOPBIX MPEBHIIIACT IBA/IATh METPUIECKUX TOHH B
TEUEeHHE Iroja;

KOJIMYCCTBA, XAMHUYSCKUH COCTaB, MECTO HAXOXKACHHA B HACTOAIICC BPEMS U
HCIIOJIb30BAHUE WJIM MPEAIIoJIaracMoc HCII0JIb30BaHUEC Ka)KIIOﬁ HMHOpTHOﬁ
IIOCTaBKH B HI/I6epI/IIO TAaKOIr0 MaTe€pualia Jji1 KOHKPETHBIX HEAACPHBIX ueﬂeﬁ
B KOJIMYCCTBAX, MPCBIMIAOIINX!

1) JIECSITh METPUYECKWX TOHH YypaHa, WIA Ui TOCIeAOBaTEIbHBIX
MMIIOPTHBIX MOCTaBOK ypaHa B JInOepuio, Kaxkaasi u3 KOTOPhIX MEHee
JIECSITH METPUYECKUX TOHH, HO CyMMa KOTOPBIX IPEBBIIIAET IECATh
METPUYECKUX TOHH B TEUEHHE I'0/1a;

2) JIBaJllaTh METPUYECKUX TOHH TOPHS, WU JJIs TMOCIEI0BATENIbHBIX
UMIIOPTHBIX MIOCTABOK TOpHsl B JInbOepuro, Kaxkas U3 KOTOPhIX MEHee
JBalIaTH METPUYECKUX TOHH, HO CyMMa KOTOPBIX MPEBBIIIAET
JIBaIllaTh METPUUYECKUX TOHH B TEUCHHE I0/1a;

IpH TOM TIOHMMAaHWU, YTO TMPEJCTaBJICHUE HH(POPMAIMM O TaKOM MaTepHale,
MpeIHa3HAYeHHOM JJIsl HeSJEPHOTO WCIOIh30BAHMSA, ITOCIE TOTO KaK OH JOCTUTHET
OKOHYATeIHHOU (POPMBI CBOETO HESJEPHOTO UCIIOIB30BaHUS, HE TpeOyeTcs;

a)

b)

UHGOPMAIUI0 OTHOCHTEIBHO KOJMYECTB, BUIOB HCIIOJb30BAaHUS U MECT
HaXOXJICHUS SICPHOTO Marepualia, OCBOOOXKICHHOTO OT TapaHTUH B
COOTBETCTBHHU €O cTaThei 36 CornamieHus o rapaHTHsX;

WHPOPMAIMIO OTHOCHTEIFHO KOJMYECTB (KOTOpas MOXET HMETh (GopMmy
OLIEHOK) U BUJOB HCIIONB30BAHUS B Ka)XJIOM MECTE HaXOXAEHUS SAECPHOIrO
MaTepHaia, 0cBOOOKAEHHOIO OT TapaHTHH B COOTBETCTBUH co cTaThelt 35 (b)
CornarieHus 0 rapaHTHUsIX, HO €111e He HaXOSIIEerocsi B OKOHYATeIbHON (hopme
JUTA HESIZIGPHOTO MCIIONB30BaHMs, B KOJIMYECTBAX, MPEBBIIIAIOIINX YKa3aHHbIE
B crathe 36 Cormnamenust o rapanTusx. [IpegocraBnenue 3Toit nHMGOpMAITUN
He TpeOyeT BeACHHS MMOAPOOHOT0 yUeTa SIepHOr0 MaTepuaa;

WHPOPMAIMIO OTHOCHTEIFHO MeCTa HaxOXIEHHWsS WIH JajbHeHIeld o0paboTku
OTXOJIOB CpPEIHET0 WM BBICOKOTO YPOBHS AaKTMBHOCTH, COAEPKALIUX ILTYyTOHWH,
BBICOKOOOOTAIEHHBIH ypaH WM ypaH—233, B OTHOIIEHHH KOTOPHIX HPUMEHEHHE



rapaHTuii OBUIO TPEKpalieHO B COOTBETCTBUH co crtarheil 11 Cornamenus o
rapadtusix. il menam AaHHOTO NyHKTa «HajdbHEHIas oOpaOoTKa» HE BKIIOYAET
MepeynakoBKy  OTXOAOB  WIM  MX  JajbHelliee  KOHIUIIMOHHUPOBAHUE,
HE MpeLyCcMaTpHUBaIoLIee Pa3ae/ICHHs HIEMEHTOB, AJIsl XpaHEHUS MIIH 3aXOPOHCHUS;

CJICOAYIOUIY IO I/IH(I)OpMaHI/IIO OTHOCHUTCIIBHO COrjIaCoOBaHHOT'O 060py,I[OBaHI/I}1
" HCAACPHOIO MaTCpuaia, NICPCUNUCICHHBIX B IIPUIIOKCHUH II:

a) MO0 KaXIOW OSKCIOPTHOH mocTaBke u3 Jlnbepum Takoro o0opynoBaHUS
U MaTepuana: HACHTHU(QUKALMS, KOJIMYECTBO, MECTO MPEANoaraeéMoro
WCIIOJIb30BaHMSI B TOCYAApPCTBE-IIOydaTeNle U 1aTa WiIH B COOTBETCTBYIOIINX
ClIydasx OXHjaemas J1aTa SKCIIOPTHOW MOCTaBKH;

b) M0 KOHKPETHOMY 3ampocy ATreHTCTBa, MOATBepxkacHHe JIlnbepueil kak
MMIIOPTUPYIOIIUM TOCYAapCTBOM HMH(POPMANUM OTHOCUTEIHHO JKCIOPTa
Takoro o0OopymoBaHus u MaTepuana B JluOepurio, mpemoCcTaBICHHON
ATEHTCTBY JIpyTUM IOCYJapCTBOM;

o0mye IUTaHbl HAa NPEACTOSAIINN NECATIICTHUH NEpUOJ, MMEIOILINE OTHOIICHHE K
Pa3BUTHUIO SIIEPHOTO TOIUIMBHOTO IMKIA (BKIIOYas IUIAHHUPYEMbIE OTHOCSIIUECS K
SIEPHOMY  TOIUIMBHOMY  IIMKIy  HAyYHO-HCCIEAOBAaTEJbCKME W ONBITHO-
KOHCTPYKTOpPCKHE palOoThl), KOTJa OHH  YTBEPXKAEHB COOTBETCTBYIOLIMMU
KOMIIETCHTHBIMU OpraHamiu B JInGepuu.

Jlubepusi mpuiIaraeT BCE pPa3yMHBIC YCHJIHS, C TeM YTOObI MPEIOCTaBUTh ATEHTCTBY
CIIEYIONY 0 HH(OPMAITHIO:

i)

obmiee onrcanue U HHPOPMALINIO, YKa3bIBAIOUIYI0 MECTO IMPOBEIEHHUS OTHOCSIIINXCS K
AACPHOMY TOIVIMBHOMY LUKITY Hay4YHO-UCCIICI0BATCIbCKUX u OIIBITHO-
KOHCTPYKTOPCKUX pa0OT, HE CBA3aHHBIX C SIISPHBIM MATEPUAIOM, KOTOPBIE KOHKPETHO
OTHOCSITCS K 000TaIIeHHI0, TIepepaboTKe SACPHOTO TOIUIHBA WIH K 00paboTKe OTXO0I0B
Cpe€aHero nIn BBICOKOT'O YPOBHA AaKTUBHOCTH, coacpiKalux HHYTOHHﬁ,
BBICOKOOOOTAIICHHBIN ypaH Wiu ypaH—233, OoCyIIeCTBISIeMbIX Te-muoo B JInbepuw,
HO KOTOpBIE HE (PMHAHCHUPYIOTCS, HE MONYYWIH KOHKPETHOTO pa3pelleHus WIN He
KOHTpOJUpPYIOTCs JInbepue nitn He OCYIIECTBILIIOTCS OT uMeHH JInbepun. [ist menu
JTAHHOTO MYHKTa «00paboTKa» OTXOMIOB CPEIHETO WU BHICOKOTO YPOBHSI aKTHBHOCTH
HE BKIIOYAaeT IMEPEeyNmakoBKy OTXOAOB WM WX  KOHAWIMOHHWPOBaHUE,
He TIpeAycMaTpUBaloliee pa3fAeNeHus 3JIEMEHTOB, U XPaHEHSI HITH 3aXOPOHEHNS.

oOmiee oOmMUCaHWe [EATENIBHOCTH W CBEIEHHS O JIMIe WIH OpraHu3alui,
OCYIIECTBIIAIONINX TAKYI0 JCATEIBHOCTh B OIPEACICHHBIX ATEHTCTBOM MECTax
HaXOXICHUS 3a MPEeIaMy IIOMAIKNA, KOTOPBIE, TI0 MHEHHUI0O ATEHTCTBA, MOTJIA OBl
(byHKIIMOHANBHO OBITH  CBSI3aHBl C  JACATEIBHOCTHIO HA O3TOM  IUIOMIAJKE.
IIpenocraBnenne Takoi WHMOOPMAIMK SBIAETCS IPEIMETOM KOHKPETHOTO 3aIlpoca
ArentctBa. OHa MPEOCTABIAECTCS B KOHCYJIBTAIINN ¢ ATEHTCTBOM M CBOEBPEMEHHO.

[To 3ampocy ArentcTBa JInOepwsi MaeT YTOYHEHUS WM Pa3bsICHEHUS 000 WHOOpMAIIHH,
MPEJOCTaBIEHHON B COOTBETCTBUU C HACTOSIIIEHN CTaThel, B TOM CTENEHH, B KOTOPOM OHA UMEET
OTHOLICHUE K LEIN TapaHTH.

Cratpa 3

Jlubepust mpemocraBnsier AreHTCTBY B TedeHue 180 mHeH mocie BCTYIDIGHHS B CHITY
Hacrosmiero [IpoTokona mHpOpPMAITHIO, 0 KOTOPOH roBoputes B ctaThe 2.a.(1), (iil), (iv), (V),
(vi)(a), (vii) u (x) u B cTatbe 2.b.(1).



JIubepust npenocrapnseT ATeHTCTBY 0 15 Mast Ka)K10ro roj1a 00HOBIEHHYIO HH(OPMAITHIO, O
KOTOpPOl TOBOPUTCA B MYHKTE a. BBIIIE, 3a MEPUOJ, OXBATHIBAIOIIUNA MPEIIIECTBYIOMINI
KajeHgapHelii ron. Eciu panee mpenoctaBneHHas MH(opMmanms ocranach 0e3 W3MEHEHHi,
JIubepus yBegomisier 00 3TOM.

JInGepus npemoctapiser ATEHTCTBY 10 15 Mast Kaxa0oro roaa HHGOPMAIIHIO, ONPEACIICHHYIO
B crathe 2.a.(vi)(b) u (c), 32 meproi, 0XBaTHIBAIOIINH MPEIIIECTBYIOMINN KaleHIAPHBIN TOI.

JIuGepust exeKBapTaabHO TNPEJAOCTABISICT ATEHTCTBY WH(OPMAIIMIO, OINPEACICHHYIO B
ctarbe 2.a.(ix)(a). OTa uHPOpPMANH MPEAOCTABIAETCS B TEUCHHUE MISCTUICCSITH THEH Mocie
OKOHYAHHUS KaKIIOTO KBapTaa.

JlubGepust mpenoctaBnsieT ATEHTCTBY WMH(OpMAIHIO, ONpPEACTCHHYI0 B craTrhe 2.a.(Vviil), 3a
180 mHe# mO0 OCyIecTBIICHUS NanbHEWIneid o0paboTku, w A0 15 Mas Kaxmoro roaa
nHpOopMaIio 00 M3MEHEHHSAX MECT HaXOXKIEHUS 3a TEepUOJd, OXBaTHIBAIOUTUI

MPEIUIECTBYIOMINI KaJleH1apHbIH TO/I.

JIubepust u ATEHTCTBO TOTOBAPHUBAIOTCS O BPEMEHH U YaCcTOTE MPE0CTaBIeHUs HH(OpMAIINH,
OTIpeIeIICHHON B cTaThe 2.a.(ii).

JIuGepust mpemocraBisgeT ATEHTCTBY MH(OpMAIHMIO, onpenelicHHyo B crarbe 2.a.(ix)(b), B
Te4YeHHE MIECTUIECITH AHEH Mocie NOCTYIUICH s 3alpoca 0T ATeHTCTBa.
JONOJHUTEJBHBIN TOCTYI
Cratps 4

HI/I)KCCJ'IQZ[YIOH_IGC MNPUMCHSICTCA B CBA3HM C OCYHICCTBJIICHUCM JOIOJHHUTCIBHOTIO AOCTYyIIa B

COOTBETCTBUHM CO cTaTthel 5 HacTosmiero [IpoTokona:

a.

ATEHTCTBO HE CTaBUT eI MEXAaHUCTUYCCKU NN CUCTEMATHUYCCKU IIPOBEPATH I/IH(bOpMaLII/IIO,
) KOTOpOﬁ TOBOPUTCA B CTATHC 2, OJJHAKO ATEHTCTBO UMEET AOCTYII K:

1) T000My MecTy HaxOXIEHHs, O KOTOPOM TOBOpHTCS B crarbe 5.a.(i) wim (ii), Ha
BBHIOODOYHOH OCHOBE C IIeJbI0 OOECTeYeHUs] YBEPEHHOCTH B OTCYTCTBHU
HE3asBJIICHHBIX SJCPHOTO MaTepHaia 1 AeSTeIbHOCTH;

i) T000My MECTY HaxOXAEHHUS, 0 KOTOPOM FOBOPHUTCA B cTaThe 5.b. WIH C., B IENAX
pelieHns BONpoca, CBS3aHHOTO C MPaBHIBHOCTHIO M TOJHOTOW HH(pOpMauuy,
MPEJOCTaBIEHHON B COOTBETCTBMM CO CTaTbel 2 WJIM B IENAX YCTpaHEHUs
HECOOTBETCTBUS, CBA3aHHOTO C 3TOM WHpOpPMAIUECH;

i) T000MY MECTY HaXOXKJIeHHsI, 0 KOTOPOM TOBOPHUTCS B cTaThe 5.a.(iii) B TOU cTeIeHH,
B KOTOPOM 3TO HEOOXOANMMO ATEHTCTBY U TTOATBEPKACHIS IS TENIeH TapaHTHit
3asiBeHus JInbepuu o craryce yCTaHOBKH MIIM MECTa HAXOXKICHHUS BHE YCTAaHOBOK,
rae paHee OOBIYHO HCIONB30BANICS SACPHBIM  MaTepual, KaK CHATBIX C
IKCILTyaTaluw;

1) 3a UCKIIIOYCHUEM CITy4aeB, YKa3aHHbBIX B IMyHKTe (ii) HIKE, ATEHTCTBO HANPaBJIsIeT
JIuGepun mpeaBapuTeIbHOE yBEJOMIIEHHE O JOCTYIIE MO KpaliHel Mepe 3a 24 yaca;

ii) B OTHOIIICHUH JIOCTYTIA K JIIOOOMY MECTY Ha TUIOIIAIKe, KOTOPHIH 3aIlipalimBacTcs B
COYETAaHHH C MOCEMICHUSIMU JJIsl MPOBEPKH MH(OPMALMU O KOHCTPYKLUH WU C
WHCTICKITUSIMH JIJISI CTICIIMANBHBIX IeJIeH WM OOBIYHBIMUA MHCICKIMSIMH Ha 3TOU
TUTOIA/IKE, CPOK MPEABAPUTEIBHOTO YBEJOMIICHHSI, €CITH ATEHTCTBO oOpamaercs ¢



3a1pocomM 00 9TOM, COCTAaBJIACT, IIO KpaﬁHeﬁ MEpe, [Ba Yaca, OJHAKO B
HUCKIIIOYUTCIIBHBIX O6CTO$[TCJ'II>CTB&X, MOXET COCTaAaBUTh MCHEC IBYX YaCOB;

c. MpeABAPUTEIFHOE YBEIOMIICHUE HAMpPABISICTCS] B MHUCHbMEHHOM BHJIE€ U B HEM KOHKPETHO
YKa3bIBAIOTCS MIPUYHMHBI TOCTyTA U ACSITeIHbHOCTh, KOTOpas JOJDKHA OBITH OCYIIECTBICHA BO
BpeMsl TAaKOTO JIOCTYTIa;

d. B Cllydae BOIIPOCA WJIM HECOOTBETCTBHSI ATEHTCTBO MpeAocTaBiisieT JlnOepuu BO3MOXKHOCTh
JIaTh Pa3bACHCHWE M CHOCOOCTBOBATH PEIICHUIO 3TOrO BONMPOCA WM YCTPAHEHHIO 3TOTO
HECOOTBETCTBUS. Takas BO3MOKHOCTH OYAET MPENOCTAaBIATHCS 10 HANpPaBICHHS 3arpoca o
JIOCTYTIE, CJIH TOJIbKO ATEHTCTBO HE COYTET, UTO 3aJICpKKa B NPEJOCTABJICHUU JOCTYIIA,
BO3MOXHO, HAHECET YIIEepO IeNTH, C KOTOPOU 3ampalinuBaeTcs 3TOT T0CTyM. B moboM ciydae
ATEHTCTBO HeE JIeNIaeT KaKUX-TH00 BBHIBOJIOB B OTHOIIIEHHH BOIPOCA MM HECOOTBETCTBUS JIO
TeX 1op, noka JIubepuu He OyAeT npenocTaBiieHa Takasi BO3MOXKHOCTD;

e. ecnu ¢ JIubepuelt He TOCTUTHYTO MHOM JOTOBOPEHHOCTH, JOCTYI OCYIIECTBISICTCS TOJIBKO B
TeUeHUE OOBITHOTO PabOIETo JTHS;

f. JluGepusi MMeeT MpaBO Ha CONPOBOXKICHHE WHCIIEKTOPOB ATEHTCTBa BO BpeMs JOCTyIa
npenctasurensiMu  Jlubepun mTpH  yCIOBHHM, YTO OSTO HE 3aJEpKHMBAET BBITOTHEHHE
WHCIIEKTOPaMU CBOMX (YHKIUI WM UHBIM 00pa30M HE MPEMITCTBYET dTOMY.

Cratbs 5
JIubepus npenoctaBnsieT ATEHTCTBY JOCTYII K:
a. 1) JIIOOOMY MECTY Ha IUIOIIAKE;

ii) MOOOMy MeECTy HaxOXIeHHs, OlpeneneHHoMy Jlubepueir B COOTBETCTBHH CO
craThelt 2.a.(v)—(viii);

iii) m000# CHATOW € JKCIUTyaTallil YCTaHOBKE WJIM CHATOMY C SKCIUTyaTalHl MECTY
HaXO0>KACHUS BHE YCTAHOBOK, T€ paHee 0ObIYHO HCIIOIb30BAJICA SACPHBIA MaTepHa;

b. JIIO0OMY MECTy HaXOXKIeHWUsI, onpeneicHHoMy JInbepueit B COOTBETCTBHU CO cTaThel 2.a.(1),
crarbel 2.a.(iv), crarbeit 2.a.(ix)(b) wimu cratbeit 2.b., TOMUMO TeX, 0 KOTOPBIX TOBOPHUTCS B
nyHKTe a.(i) BbIIIe, IPU YCIOBUH, YTO, eciu JInbepus He MMeeT BO3MOXKHOCTH MPEIOCTABUTh
Takol gocrtym, JluOepus mnpuiaraeT BCe pasyMHbIC YCWIMS I HE3aMEUIUTEIBHOTO
yJIOBJIETBOPEHUS TPeOOBaHUN ATEHTCTBA C TIOMOIILIO UHBIX CPEJICTB;

c. JM1000My MECTY HaXO)KJEHHUS, ONIPEIeIEHHOMY ATEHTCTBOM, IOMUMO T€X MECT HaXOXKICHUS, O
KOTOPBIX TOBOPUTCS B IyHKTaX a. M b. BHIIIE, B LENAX 0TOOpa Mpod OKpysKarolied cpelsl B
KOHKPETHOM MECTe HaXOXIEHHs MpPU YCIOBHH, 4TO, eciu JInGepust He MMeeT BO3MOXKHOCTH
NpedoCTaBUTh TakoW poctym, Jlubepus mpuimaraer Bce pa3yMHBIE YCHIUS — [UIS
HE3aMEeUINTEeNIbHOIO yIOBJICTBOPEHUsI TpeOOBaHMH ATEHTCTBA B INPHIEKAIIUX MecTax
HaxXO0XICHUA UJIN C TIOMOIIBIO MHBIX CPEACTB.

Cratpda 6

HpI/I OCYHICCTBJICHUU CTAaTbH 5 ATrEHTCTBO MOJXET BBIIOJIHSITH ciaeayromue BUABL
ACATCIBbHOCTH:

a. B OTHOIIICHUU JOCTYIIA B COOTBETCTBHUU CO CTaThe 5.a.(1) wiu (iii): BU3yanbHOE HAOIIOICHUE,
0TO0p TPOO OKPYKAIOIIEH CPEIbl; UCITOIB30BAHUE YCTPONCTB sl OOHAPYIKEHUS U U3MEPEHHUS
panuanuu; oreyaTblBaHUE U MPUMEHEHHE IPYTUX UICHTU(UIMPYIONINX U YKA3bIBAIONIMX HA
BMEIIATEIbCTBO YCTPONCTB, ONPECICHHBIX B JIOMOMHUTEIBHBIX MMOJIOKEHUAX; U IPUMEHEHHE



IpYTUX OOBEKTUBHBIX MEP, TEXHUYECKAask OCYIIECTBUMOCTh KOTOPBIX OblIa MOATBEPXKACHA U
HCIIOJIb30BaHUE KOTOPBIX ObIIO corjacoBaHo COBETOM YNpaBiAOIIUX (Hajee MMEHYEMbIM
«CoBeT») U mociie KOHCYJIbTAlUi Mex1y ATeHTCTBOM U JInbepuei;

b. B OTHOIIICHUH JTOCTYIIA B COOTBETCTBHH CO CTaThe 5.a.(ii): BU3yaabHOE HAOIOACHHE; MTOICUET
VYETHBIX EIWHHIl SACPHOTO MaTepHuala; Hepaspyllalolue H3MepeHus u oTOop mpoo;
WCIIOJIb30BaHUE YCTPOMCTB AJIsl OOHApYKEHUSI M M3MEPEHUs pagualiy; W3yuYeHHE YUETHBIX
JOKyMEHTOB, KacarollUXCsl KOJIMYECTBA, MPOUCXOXKACHHUS U Pa3MEICHUs MaTepuana; oToop
mpo0 OKpy’Karolell cpensl; W TNPUMEHEHHE JPYyTUX OOBEKTHBHBIX Mep, TeXHHUYecKas
OCYIIECTBUMOCTh KOTOPBIX OblIa TOATBEP)KACHA M HCHOJB30BAaHHE KOTOPHIX OBLIO
cormacoBaHo COBETOM | IOCIIe KOHCYJIBTAIUi MeXTy ATeHTCTBOM U JInbepueii;

c. B OTHOIIICHHH JIOCTYIIa B COOTBETCTBUU CO CTaThel 5.b.: BU3yanbHOE HaOoIeHue; 0TOOp Mpod
OKpYIKaloIlel cpeibl; HCIOIb30BAHUE YCTPOUCTB JIJIsl OOHAPYIKECHHS M M3MEPEHUS PaHAaIl|H;
M3yYeHHE KaCarOIIUXCs TAPAHTHH MPOM3BOJCTBEHHBIX U OTTPY30YHBIX YUCTHBIX JOKYMEHTOB;
W TpUMEHEHHE JPYTUX OOBEKTHBHBIX MEp, TEXHHUYECKas OCYIECTBUMOCTh KOTOPBIX ObLia
MOATBEP)KICHA U HCIOJb30BaHHME KOTOPBIX ObUI0 cornacoBaHo CoBeTOM M TOCHe
KOHCYJbTallul MEXIy ATeHTCTBOM U JIuGepuei;

d. B OTHOIIICHUU JOCTYIIa B COOTBETCTBHHU CO CTaThell 5.C.: 0TOOp MO0 OKPYIKAIOIICH CPelbl U B
cly4ae, eclid pe3yJIbTaThl He TIO3BOJISIFOT PEIIUTH BOMPOC WIIM YCTPAHUTH HECOOTBETCTBHE B
MeCTe HaXOXICHHS, OIpPEIEICHHOM ATEHTCTBOM B COOTBETCTBHH CO CTaThei S5.c.,
WCIONb30BaHUE B STOM MECT€ HAXOXJICHUS BU3YAIBHOTO HAOIONCHUS, YCTPONCTB IS
oOHapyXeHHs W U3MEPEHUs paualliy 1 IpUMEHEeHHE 110 COTJIACOBAHHIO MexXy JIlubepueit u
ATEHTCTBOM NIPYTUX OOBEKTUBHBIX MEp.

Cratpa 7

a. ITo npocb6e JInbepuu AreHTcTBO B JINOepus JOrOBapUBAIOTCS B OTHOLICHUH PETYIHPYEMOTO
JOCTyna B paMkax Hacrosimero [IpoTokona ¢ [enpl0 NPEeJOTBPALICHUS PaCKPBITHSA
YyBCTBUTEJIEHON C TOYKH 3PEHUS SAEPHOTO PACHPOCTPaHEHHs MH(OPMAIMH, BBHIIOIHEHUS
TpeOOBaHM 0€30MaCHOCTH WM (DU3MUECKOM 3allUThI WM C IENIBbI0 OOCCICUYCHHUS 3al[UThI
HaXOJSIIEHCS] B YaCTHON COOCTBEHHOCTH HMJIM KOMMEPUYECKH YyBCTBUTEIBHON MH(pOpMAaLUU.
Takue TOrOBOPEHHOCTH HE MPEISTCTBYIOT ATEHTCTBY OCYLIECTBIATH AEATEIBHOCTD, KOTOPAs
ABJIAETCS HEOOXOmMMOW must oOecreueHHs yOEAWTEIbHOW YBEPEHHOCTH B OTCYTCTBHU
HE3asBJICHHBIX SIEPHOTO Marepualla W JIeSTeTbHOCTH B COOTBETCTBYIOIIEM MECTE
HaxXO0KJCHUS, BKIII0YAs pPeIIeHHe JF000r0o BOIPOCa, OTHOCSIIETOCS K MPAaBHUIIBHOCTH U TIOJIHOTE
uHoOpMaIM, O KOTOpOH TOBOPHUTCS B CTaThe 2, WM YCTPAaHCHHWE HECOOTBETCTBHS,
OTHOCSIIIETOCS K 3TOH HH(OpMAaIIHH.

b. JIuGepusi MOXeT HpU NPEAOCTABICHUM HH(GOPMAaLUH, O KOTOPOH TOBOPHUTCS B CTaThe 2,
MH(OPMHUPOBAaTH ATEHTCTBO O MECTax Ha IUIOIIAKE WM B MECTE HaXOXAEHHUS, Ha KOTOPBIX
MOJKET IPUMEHSATHCSI PETYJINPYEMBIH JOCTYII.

c. J1o BCTyIUIEHHMSI B CHITY JTFOOBIX HEOOXOMMMBIX [{OTIOTHUTEBHEBIX TTOJTOKEeHMH JInbepust MoxKeT
MpHUOETHYTH K PETYIMPOBAHHUIO JOCTYTa B COOTBETCTBUH C MOJIOKEHUSMH ITYHKTA a. BBIIIIE.

Cratbs 8

Huuto B Hacrosimem Ilporokone He mpemnsitctByeT JInbepuu mpenocTaBisiTh ATEHTCTBY
JIOCTYIl K MECTaM HaXOKAEHUs B JIONOJHEHHE K TeM, O KOTOPBHIX T'OBOPHUTICS B CTaThsX 5 U 9, win
MPOCUTH ATEHTCTBO O MPOBEACHUHU JESITEIHLHOCTH MO MPOBEPKE B KOHKPETHOM MECTE HAXOXKICHHS.
ATEHTCTBO HEe3aMEeIJIMTENBHO NPUIIAraeT BCE Pa3yMHBbIE YCWINS JUIsl OCYILECTBIEHUS JCHCTBUH B
COOTBETCTBHH C TaKOW MPOCHOOH.



Cratpa 9

Jlubepust mpemocTaBiseT ATEHTCTBY MOCTYI K MeCTaM HaXOXKIEHHUS, ONpeieseHHBIM
ATeHTCTBOM AJisl 0TOOpa Mpo0 OKpy>Karoleil cpenbl Ha OOMIMPHONW TEPPUTOPHH, IPU YCIOBUH, YTO
eciu JIubGepus He MMeeT BO3MOXKHOCTH TPEAOCTaBUTh TaKOH moctym, To Jlmbepus mpumaraer Bce
pasyMHBIE YCHIUS [UIS yIIOBIETBOpEHHUS TpeOoBaHMII ATEHTCTBA B albTEPHATHBHBIX MECTax
Hax0oXJeHUs. AT€HTCTBO HE 3alpalliBaeT TaKoi JOCTYI 0 TeX Mop, MoKa 0TOOp Mpob OKpysKarowIei
cpeabl Ha OOIIMPHON TEPPUTOPHHU U TIPOLETypHBIE MEPHI ISl €ro IpoBeAeHus He 0100peHsl CoBeToM
Y He TIPOBEICHBI KOHCYJIBTAIIUN MeX1y AreHTcTBOM U JInbepueii.

Cratps 10
ArentctBo uHpopmupyeT JInbeputo o:

a. JeSITeTHOCTH, OCYIIECTBICHHON B paMKax HacTosmero [Iporokona, BKito4ast AesITeTbHOCTD B
OTHOIIICHUH JTIOOBIX BOIIPOCOB MJIM HECOOTBETCTBHUU, KOTOPBIE ATEHTCTBO JTOBEJIO 10 CBEICHHUS
JIubepun, B mpemenax IMIECTHACCATH THEH IIOCIE OCYIICCTBICHHUS ATSHTCTBOM JTOHU
JIeSITENLHOCTH,

b. pe3ynbraTax AesTeIbHOCTH B OTHOIIEHUH JIFOOBIX BOIIPOCOB MIIM HECOOTBETCTBHMN, KOTOPHIE
ATEHTCTBO JTOBEJO 10 cBeacHHs JInbepun, Mo BO3MOKHOCTH CKOpee, HO B JIIOOOM ciTydae B
TeUEHUE TPUILATH THEU MOCIIE MOIyYeHUs] ATEHTCTBOM 3THX PE3yJIbTaTOB;

c. BBIBOJIaX, KOTOpPBIE OHO CIENAN0 B pPe3yJbTare CBOSH NEATENHHOCTH B COOTBETCTBHU C
HacrosmmM [IpoTokomom. Takue BEIBOIBI MTPEIOCTABIIAIOTCS €KETOTHO.

HA3BHAYEHHUE UHCIIEKTOPOB ATEHTCTBA
Cratpa 11

a. 1) I'enepansublil qupekTop yBemomursier JImbepuio o0 yreepkneHnn CoBETOM JHO00TO
JOJDKHOCTHOTO JIMIIa ATEHTCTBA B KaUeCTBE MHCIIEKTOpa 1o rapanTusaM. Eciu JInubepus
He u3BemaeT ['eHepanbHOro AUPEKTOpa O CBOEM OTKIOHEHHH TakKoro JOJHKHOCTHOTO
JUIa Kak WHCHeKTopa i JInbepuu B TedeHHWE TpeX MECAIEB IOCe MOIydYeHHs
yBenoMJieHUs: 00 yTBepkaeHur COBETOM, HMHCIEKTOP, O KOTOPOM TakUM 00pa3zoM
yBenomieHa Jlubepus, cunraeTca Ha3HauYeHHBIM B JInbepuro.

ii) I'enepanbHBINA TUPEKTOP, IEHUCTBYS B OTBET Ha MTPOCKOy JInOepru uitu o cOOCTBEHHOM
WHUIIATHBE, He3aMeHTeNbHO WHpopMmupyer JIlnbepruto 06 OT3bIBE Ha3HAYCHUS
T000T0 JJOIKHOCTHOTO JIMIA B KaYecTBE MHCIIEKTOpa Ais JInbepuu.

b. YBegoMieHne, 0 KOTOpOM TOBOPUTCS B TIYHKTE a. BBIIIE, CYMTAETCS MOTydeHHBIM JInbepueit
Yepe3 ceMb IHEW TOcCJie JaThl HAmpaBleHHs ATEHTCTBOM Takoro yBemomuieHus Jlubepuwu
3aKa3HON KOPPECTIOHACHIIUEN.

BU3bI
Cratbsa 12

JluGepust B TeUEHHE OJHOTO Mecsla Mocje MOIyYeHHs 3ampoca 00 3TOM, NpeJIoCTaBisieT
YKa3aHHOMY B TaKOM 3alpoce Ha3HAYEHHOMY WHCIEKTOPY COOTBETCTBYIOUIYI) MHOTOKPATHYIO
BBHE3IHYHO/BBIC3HYIO HU(WJIM) TPAH3UTHYIO BU3bI, KOTOPbIE TPEOYIOTCS I 00eCTieueHHs] HHCIICKTOPY
BO3MOYKHOCTH Bhe3/1a M IPeObIBaHUS Ha TeppUTOpUH JInOepry B 1IeIIX BEITIOTHEHUS ero(ee) GYHKITHH.
JIto0ble 3ampolleHHbIC BHU3bl JCHCTBUTEIbHBI B TEUCHHE HE MEHEE OJHOrO0 TojJa M B Clydae
HEOOXOAMMOCTH BO30OHOBIISIFOTCS B TEUCHHUE MIEPUO/Ia Ha3HAUCHHS HHCIIeKTopa B JIubeputo.



JOINOJHUTEJIBHBIE ITOJOXEHUS
Cratps 13

B Tex cnyyvasx, korna Jlubepus ninu ATEHTCTBO YKa3bIBAIOT HA HEOOXOAMMOCTh OTPEACIUTH B
JIOTIOTHUTENBHBIX TIOJOXKEHHUAX, KAKUM 00pa3oM cielyeT NMPUMEHATh MEpPbI, H3JI0)KEHHBIEC B
HacrosmmeM [Iporokone, JImbeprs m ATEHTCTBO COTJIACOBHIBAIOT Takwe JlOMOTHUTEIBLHEBIE
TIOJIOXKEHUST B TEUEHHUE JEBSIHOCTA JHEH TOCie BCTYIUICHHS B CHITy HacTosmero IIpotoxona
WM, B T€X CIy4asX, KOTJa yKa3aHUue Ha HEOOXOIUMOCTh TakuX J{ONMOTHUTEIHHBIX MOJIOKEHUH
JlaeTcs TOCie BCTYIUIGHHS B CHITy Hacrosiero [Iporokona, — B TedeHHUE JEBSHOCTA THEM
MOCTIE TAThI TAKOTO YKa3aHWSI.

HO BCTYIUICHUA B CUIIY TFOOBIX HCO6XOZ[I/IMLIX ﬂOHOHHI/ITeJ'IBHBIX MOJIOXKCHUI ATEHTCTBO
HUMECT IIPABO MMPUMCHATH MCPbI, U3JIOKCHHBIC B HACTOSAIICM HpOTOKOHC.

CUCTEMBI CBsI3U
Cratsesa 14

Jlubepust maer paspenieHre ATEHTCTBY CBOOOJHO WCIOJNB30BATH JUISl CITYy:KEOHBIX IIeleit
CHUCTEMBI CBSI3M MEXKIy WHCIEeKTopaMu AreHTctBa B Jlmbepuum wu  LleHTpambHBEIMU
yupexaeHus M AreHTcTBa u(uiau) PerunonanmsHeIME OIOpo, BKJIIOYas Tepefady B
HEaBTOHOMHOM MM aBTOHOMHOM peXHuMe HH(OpMalHM, HOCTYNAIOIEH OT YCTPOWCTB,
YCTaHOBJICHHBIX ATEHTCTBOM B IIENISIX COXpaHEHWs M(WJIM) HAOIIOICHUsS, I U3MEPEHUs, U
o0ecrieunBaeT 3aIIUTy TakoW CBA3M. ATEHTCTBO Mocje KOHcynbTanuili ¢ Jlnbepueit mmeer
MIPaBO HCIOJIB30BaTh YCTAHOBIEHHBIE HA MEKIYHApPOIHOM YPOBHE CHCTEMBI NMPSIMON CBS3H,
BKJIFOYAsl CITyTHHKOBBIE CHUCTEMBI W JIPyTHe BUABI JAIbHEH CBSI3U, HE HCIONb3yeMbIE B
JIn6epun. [1o npocroOe JInGepun nimn ATeHTCTBa MOAPOOHOCTH, KacaAIOIIHECs OCYIIeCTBICHUS
OTOIO IIYHKTa B OTHOWICHHWU TII€p€aadyu B HCABTOHOMHOM WM ABTOHOMHOM pPCKUME
WHPOPMaINH, TTOCTYHAIOLIEH OT YCTAaHOBIEHHBIX ATEHTCTBOM yCTPOICTB COXpaHEeHUs H(HJTH)
HaAOIIOICHHSI WM U3MEPEHHsI, OTIPEAETISAIOTCS B JOTIOTHUTENEHBIX TTOJIO0XKESHHSIX.

[Ipu ycranoBiIleHNH CBSI3U M Tiepeiave HHQopMaIi, Kak 9TO TPEIyCMaTPUBACTCS B ITyHKTE a.
BBIIIE, HAIJEKAIUM 00pa3oM YYHUTHIBAE€TCS HEOOXOAMMOCTh OOECIEeYEeHHUs! 3allUThI
HaXOJSIIEHCs B YaCTHOH COOCTBEHHOCTH WJIM KOMMEPUYECKH YYBCTBHTEIBHON WH(OpPMAIIH
WM TOW WH(GOPMAINH 0 KOHCTPYKINH, KOTOpYTo JInbepust cuntaer 0co00 4yBCTBUTEIHHOM.

3AIIUTA KOH(I)I/I,Z[EHHI/IAJIBHOﬁ HH®OPMALNU
Cratbs 15

ATEHTCTBO MOJJAEPKUBAET CTPOTHH pexXuM obecredeHus] HPQPEKTUBHONW 3alIUTBI OT
PacKphITHsI KOMMEPYECKHX, TEXHOJOTMYECKHX M IPOMBIIIIEHHBIX CEKPETOB U Jpyroi
KOH(QHICHIMAILHOH WH(POPMAIUK, KOTOpas CTaHOBUTCS €My H3BECTHOHM, BKJIIOYAs TaKylO
WHPOPMAIMIO, KOTOpasi CTAaHOBUTCS M3BECTHOW ATEHTCTBY B XOJ€ OCYIICCTBIICHHS
HacTosmiero [Iporokona.

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

1) o0MM TPUHIMIIAM ©  CBSI3aHHBIM C HUMH MepaM [0  OOpalieHHro
¢ KOHGUICHITHATBHON HH(OPMAIIHEIH;



i) YCIOBUSIM ~ HaiiMa IepcoHaja, KacalomIMMCS  3aIllUThl  KOH(QUICHIUAIbHOU
WHPOPMAIH;

iii) npolenypaM B ciiydyae HapyIHICHUH MM SKOOBI MMEBIIMX MECTO CIIy4aeB HapyIICHHUS
KOH(HICHINAIBHOCTH.

PexxrM, 0 KOTOpPOM TOBOPUTCS B TIYHKTE &. BBIIIC, YTBEPXKIACTCA M MEPHOAUICCKH
paccmatpuBaeTcst CoBeToM.

NPUJIOXEHUA
Cratps 16

[Ipunoxenuss k HactosimieMy IIpoTokomy SIBISIOTCS €ro HEOThEMJIIEMOM  YacThIO.
3a UCKITIOYCHHUEM IIeJieil BHECEHHsI MOMPABOK B MPHIIOKEHUs, TepMuH «[IpoTokom», kak oH
ynoTpeOsieTcs B HACTOSIIEM TOKyMeHTe, o3HadaeT [ [poToKo 1 mpritoKeHns, BMECTe B3SITHIE.

B mepedeHs BUIOB IEATENBHOCTH, YKa3aHHBIX B IPUJIOKEHHH |, 1 mepedeHs 000pyaoBaHUS U
MaTtepuana, yka3aHHbIX B mpwiokeHnd II, CoBeToM MOTyT BHOCHTHCS TIONPaBKH IO
pexoMeHaaIuu co3aanuoii CoBeToM paboueli rpyIibl 3KCIEPTOB OTKPHITOrO cocTara. JIrobas
Takasi TIolpaBKa BCTYIAET B CHIIY Yepe3 UeThIpe Mecsla mocie ee npuHsITust COBETOM.

BCTYIIVIEHHUE B CUJIY
Cratpa 17

Hactosmmii [IpoTokon BeTymaeT B cuily B JIeHb IMONy4eHUsT AreHTCTBOM oOT JlubGepuwu
MUCBMEHHOTO YBEJOMJIGHHSI O TOM, 4YTO YCTaHOBJICHHBIC 3aKOHOJATEIbCTBOM H/WIIH
KOHCTUTyLHel TpeboBanus JInbepun, HeoOxoauMele Ans BerymiieHus [Ipotokona B cuiy,
BBITIOJTHEHBI.

JIuGepust MokeT B 1r060€ BpeMsl 10 TOT0, Kak HacTosmui [IpoTokon BCTYUT B cuity, 3asBUTD,
yro JIuGepus Oyner npumMeHsTs HacTosAmui [IpoTokon Ha BpeMeHHOH OCHOBE.

l'eHepanbHBI AWPEKTOP HE3aMENIUTENHFHO HWH(POPMHUPYET BCE TOCYIApCTBa — UJICHBI
ATEHTCTBA 0 JTI0OOM 3asBIICHUN O IPUMEHEHNH HacTosIIero [IpoTokoia Ha BpeMEeHHO# OCHOBE
1 O €ro BCTYIUVICHUU B CUITY.

OIIPEAEJIEHUA

Cratpsa 18

Hns ueneit nacrosmero I[Iporokona:

OTHOCSIIMECS K SIEPHOMY TOIUTMBHOMY IIHKJIY HAYYHO-HUCCIECTOBATEILCKUE M OTMBITHO-
KOHCTPYKTOPCKHE pabOThl 03HAYAIOT JCITEIBHOCTh, KOTOPasi KOHKPETHO OTHOCHTCS K JIIOOOMY
aCIeKTy pa3pabOTKH MPOIIecca WM CHCTEMBI JII000T0 U3 CIICAYIONIETO:

KOHBEPCHH SJICPHOTO MaTepHaa,
- oboraieHus sICPHOTo MaTepHana,
- W3TOTOBJICHUS SIIEPHOTO TOTUTNBA,

- pEaKTopoB,

- KPUTHYECKUX COOPOK,
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- nepepaboTKH SASPHOTO TOIUIMBA,

— 00paboTku (HE BKIIOYAs TEPECyNaKOBKH WM KOHIWUITMOHUPOBAHUSA, HE
MPEeyCMATPUBAIOIICTO  pa3fCciicHUs DJIEMEHTOB, [UIS XPaHCHUS WU
3aXOpPOHEHUS) OTXOJOB CPEIHET0 WA BBICOKOTO YPOBHS aKTHBHOCTH,
collepKaInX TUTYyTOHHA, BEICOKOOOOTAIICHHBIN ypaH WK ypaH—233,

HO HC BKIIOYAIOT ACATCIBHOCTH, OTHOCAINYIOCA K TCOPECTUYCCKUM WU Q)YHHaMeHTaJILHI)IM
HAayY4YHBIM HUCCIICAOBAHUSAM WJIM K HAYYHO-UCCJICAOBATCILCKUM M ONBITHO-KOHCTPYKTOPCKHUM
pa60TaM oo MMPOMBIIIIICHHBIM MNPUMCHCHUAM paanuon30TOIIOB, MECIUIIMHCKUM,
TUAPOJIOTUYCCKUM U CEIbCKOXO03IMCTBCHHBIM MMPUMCHCHUAM, H3YUCHHIO HOCJIGI[CTBI/Iﬁ JJIs1
310POBbS U OKPY)KaIOIJ_IGI\/’I CpC€Abl U IO YCOBEPIICHCTBOBAHUIO TCXHUYCCKOT'O O6CJ'Iy>KI/IBaHI/I$I;

IUIOIIA/IKa  O3HA4YaeT TEPPUTOPUIO, TpPaHULBI KOTOpPOM ompeaeneHel JlubGepueir B
COOTBETCTBYIOIIEH HH(OpPMAIMM O KOHCTPYKIMH YCTAHOBKH, BKJIKOYAas OCTAaHOBJICHHYIO
YCTaHOBKY, a TaKXXEC B COOTBeTCTBYIOHIeﬁ I/IH(i)OpMa]_II/II/I 0 MECTC HaXOXICHHA BHC YCTAHOBOK,
rze OObIYHO HCIIOJIB3YETCs SIAEPHBIH MaTepual, BKIIOYas 3aKphITOE MECTO HaXOXKICHHUS BHE
YCTaHOBOK, IJI€ paHee HCIONb30BAJICA SICPHBIH MaTepuan (KOTOpPhIE OIPaHUYMBAIOTCS
MECTaMU HaxOXIACHUA, IA€ UMCIOTCA rOpAdre KaMCEpbl WM OCYIICCTBIAIACH ACATCIbHOCTD,
CBsI3aHHAsT C KOHBEpCHEH, oOorameHHeM, W3rOTOBICHHEM WM TNepepadOTKOW TOIUIMBA).
[Inomanka BKIIOYAET TaKXKe BCe OOBEKTHI, COBMECTHO Pa3MEICHHBIEC C YIOMSHYTHIMH BBILIE
yCTaHOBKOﬁ UKW MECTOM HAaxOXICHHUsA, C NCJIbI0 IPCAOCTABJICHHUA HIIW HCIIOJIb30BaHUA
CYLIECTBEHHBIX CpEICTB o0OecHeueHHs, BKJIIOYas: Tropsuue Kamepbl Uit o0padoTKu
00JIyYeHHBIX MaTepUallOB, HE COMACPIKALIMX SACPHBIA MaTepuall; YCTaHOBKH Uil 00paboTKH,
XpaHEHUs] U 3aXOPOHEHMS OTXOIOB; a TaKKe 34aHUs, CBSI3aHHBIE C COINIACOBAaHHOM
JeSITeNbHOCTBIO, onpeneneHHol JInbepueil B COOTBETCTBHHU CO cTaThel 2.a.(iv) BBIIIE;

CHATAs C JKCIUTyaTalldd YCTAHOBKA WJIM CHATOE C IKCIUTYaTAllMd MECTO HAXOXJICHUs BHE
YCTAaHOBOK O3HAYaKT OOBEKT MM MECTO HAXOXKJCHHUS, Ha KOTOPBIX JEMOHTHPOBAHBI MU
CACIaHbl HCHIPHUIOJHBIMU K OKCIUTyaTalluhd OCTaBIIMCCA KOHCTPYKIUHU U O6OPYI[OBaHI/Ie,
BaXKHBIC IS ee(ero) HMCIONIb30BaHUS, TaK YTO OHA(OHO) HE HCIIOJIB3YETCS Ul XpaHCHHS
SICPHOTO MaTepualia W HE MOXKET Jaliee HCIOJb30BAThCA IS OOpAICHHS C SACPHBIM
MaTepHaioM, €ro 00pabOTKH MIIN MCTIOIL30BaHNS;

OCTAHOBJICHHASl YCTAHOBKA WJIU 3aKPBITOC MECTO HAXQXKJIEHHS BHE YCTAHOBOK O3HAYAIOT
O0BEKT MM MECTO HaXOXKIEHHs, SKCILTyaTallisl KOTOPhIX MPEeKpalieHa U U3 KOTOPBIX H3BST
SIIEPHBII MaTepua, HO KOTOPBIE HE CHATHI C AKCILTyaTalllu;

BBICOKOOOOTAIEHHBIH ypaH O3Ha4yaeT ypaH c¢ oOoramenneM 20% WM BBIIIE 11O HU30TOITY
ypaHna—235;

0TOOp MPO0 OKpy’KaloUIe cpeibl B KOHKPETHOM MECTe HaXOXKJeHHs O3HadaeT oTOOp mpod
OKpY>Karomei cpeapl (HalpuMep, BO3AyXa, BOIBI, PACTUTEIBHOCTH, MOYBHI, 3aTPS3HCHUA) B
OTPE/ICICHHOM ATEHTCTBOM MECTE HAaXOXKJCHHSI U HEMOCPEICTBEHHOW OJIM30CTH OT HEro ¢
LENbI0 CONIEHCTBHUSI ATEHTCTBY B TIIOATOTOBKE BBIBOJOB 00 OTCYTCTBUH HE3asBICHHBIX
SIZIGPHOTO MaTepuaia WIH sIIEPHON JIEATEIbHOCTH B 3TOM OIPE/IEIEHHOM MECTE HaXOXKICHUS;

0TOOp MpPO0 OKpYXKAIOIIEH cpeibl Ha OOMIMPHOW TEPPUTOPHM O3HA4aeT OTOOp Mpod
OKpYyKaroleil cpenbl (HampuMep, BO37yXa, BOJbI, PACTHUTEIBHOCTH, MOYBBI, 3arps3HEHUIT) B
psiie ONpeleNeHHbIX ATCHTCTBOM MECT HAXOXKJCHHUS C IENbI0 COJCUCTBHS ATEHTCTBY B
IIOATrOTOBKE BBIBOJOB 00 OTCYTCTBUHM HE3AABJICHHBIX SJCPHOIO Marcpualia WHIN HZ[epHOﬁ
JCSATEILHOCTH Ha OOIIMPHOW TEPPUTOPHUU;

SIIEPHBII MaTepHal COTJIaCHO OTPeNIeICHHIO, TAHHOMY B cTathbe XX YcTaBa, O3HayaeT Jr00i
HMCXOMHBIM MaTepwal WIH JF000H CHerUanbHBIA paCHICTUISIONIMACS MaTepual. TepMuH
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WCXOIHBIN MaTrepuall He JOJDKEH TOJIKOBATHCS MPUMEHHUTENBHO K PYAE WM OTXOJaM pPYJbI.
JIroboe ompenenenne, nanHoe COBETOM B COOTBETCTBHH CO cTaThel XX YcraBa AreHTCTBA
MOCJIe BCTYIUICHUS B CHITy HacTosmero [Iporokona, KOTopoe pacuupsieT CIUCOK MaTepHaioB,
CUHTAIOIINXCS MCXOMHBIM WM CIIEIIUAIBHBIM PaCIISIUISIOIIAMCS MaTepHAIIOM, BCTyTaeT B
CUITY B paMKax HacTosmiero [Iporokora Tobko mocie npuHsaTus Jlndepueii;

YCTAaHOBKA O3HA4YacT:

1) PCAKTOp, KPUTHUYCCKYIO C60pKy, 3aBOJ] IO KOHBEPCHUHU, 3aBOJ IIO H3TOTOBJICHUIO,
nepepa6aTLIBa}omon YCTAaHOBKY, YCTAHOBKY [JIsI PpasACiICHHUA U30TOIIOB HIIH
OTACIIBHOC XPAaHUIINIIC, UITN

ii) moboe MEeCTO HaxOKACHUs, TIe OOBIYHO HCIOJB3YeTCsl SACPHBIM MaTepual B
KOJINYECTBAX, MPEBHILAIOIINX OOUH 3PPEKTUBHBINA KWIOTPaMM;

MECTO HaXO0KJIEHHs BHE YCTAHOBOK O3HA4aeT 000 00BEKT MM 11000€ MECTO HaXOXKICHH,
KOTOpI)Ie HC SABIAKOTCSA YCTaHOBKOﬁ, nu rjae OGI)I‘IHO I/ICHOJII)3yeTC$I ﬁI[epHBIﬁ MaTepI/IaJI B
KOJIMYECTBAX, PABHBIX OJHOMY 3(h(DEKTUBHOMY KHJIOTPaMMy WM MEHEE.
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COBEPIIEHO B nByX 3K3eMIUISIpax Ha aHTTUHCKOM SI3BIKE.

3a PECITYBJIUKY JIMBEPUA: 3a MEXJIYHAPOJIHOE ATEHTCTBO

10 ATOMHOWM SHEPTUU:

(ITonmuce)
Mapmxon B. Kamapa
MUHUCTpP HHOCTPAHHBIX €T

Mecto: MonpoBust

Hara: 8 centsiops 2017 rona

(ITonmuce)
IOxua Amano
['enepasibHBII JUPEKTOD

Mecto: Bena

Hara: 25 cenrsiops 2017 rona
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iii)

vi)

vii)

Vviii)

MNPUJIOXXEHME 1

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

W3rotoBieHne poTopHBIX TPYO U1 HEeHTpUYT HIIH cOOpKa Ira30BBIX LEHTPHRYT.

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

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

Wzrorornenne mudPpy3uOHHBIX OaphepoB.

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

UsroroBnenne i cOopka CUCTEM, HCTIOIB3YIOIMINX JIa3€PhI.

CHCTEeMBI, HWCIONB3YIONIME Ja3ephbl, O3HAYAIOT CHUCTEMBI, BKIIOUAIOIIME TE IMPEIAMETHI,
ONMCaHHUE KOTOPBIX MPUBEAEHO B pazaene 5.7 nmpunoxenus 1.

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

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

UsroroBnenne mim cOopka KOJIOHH U KCTPAKIIMOHHOTO 000PYI0BaHUSI.

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

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

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

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

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

N3roToiieHne MUPKOHUEBBIX TPYO.

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

[Tpoun3BoACTBO WM MOBBIILICHUE KAY€CTBA TSAKEIOW BOJBI WU AEUTEPUSL.

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



xi)

xii)

xiii)

Xiv)

XV)

Wsrotosienue rpaduta SAEPHON YUCTOTHI.

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

Hzrorosienue KOHTeﬁHepOB JJIA O6Hy‘ICHHOF0 TOILIIMBA.

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

N3roToBieHne peakTOPHBIX yIPABISIOMINX CTEPKHEH.

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

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

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

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

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

CoopyskeHHe ropsumux Kamep.

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




[MTPHUJIOXXEHUE 11

HEPEYEHb COTJIACOBAHHOI'O OBOPY TIOBAHMA U HEATEPHOI'O MATEPUAJIA U
OTYETHOCTHU OB OKCIIOPTE U UMIIOPTE B COOTBETCTBUU CO CTATBEU 2.a.(ix)

1.1.

1.2

PeakTopsbl U peakTOpHOE 000pPy/10BaHUE
KoMiuieKTHbIE siIepHbIe PeaKTOPbI

SlnepHble  pEaKTOphl,  CIOCOOHBIE  paboTaTh B PEXHUME  KOHTPOJIMPYEMOH
CaMOINIOJIEP/KUBAIOIIECHCS LEMHOM pEeakUuu JEeJICHMs, WCKIIYas PEaKkTOpbl HYJIEBOM
MOIITHOCTH, KOTOPBIE ONPEAETAIOTCS KaK peaKTOPhI C IPOEKTHBIM MaKCHMaIbHBIM YPOBHEM
NPOM3BOACTBA IIYTOHUS, He npesblmatomuM 100 rpaMmoB B rof.

[HOACHUTEJIBHOE 3AMEYAHUE

«SlnepHbli peakToOp» B OCHOBHOM BKJIIOUAET Y3JIbl, HAXOASIIKMECS BHYTPU KoOpIlyca
peakTopa WM HEMOCPEACTBEHHO TPHUMBIKAONINE K HeMy, O0OpyIOBaHHE, KOTOPOE
KOHTPOJHUPYET YPOBEHb MOITHOCTH B aKTMBHOU 30HE,  KOMIIOHEHTHI, KOTOPHIE OOBIYHO
coepKaT TEIJIOHOCUTEb MEPBOr0 KOHTYpPa aKTUBHOU 30HBI PEAKTOPA, WIHM BCTYMAIOT C
HUM B HEITOCPEJCTBEHHBII KOHTAKT WIN YIPABIIAIOT UM.

He npeamnonaraercs UCKIIIOUEHUE PEAKTOPOB, KOTOPhIC HA/ISKAIMM 00pa3oM MOTIIH ObI
MOJIBEPTHYTHCA MOIU(UKALIMU JJIsl TIPOM3BOJICTBA 3HAYUTENBHO OOIBINET0 KOJHMYECTBA,
yeM 100 rpamMMoB IUIyTOHHMS B TOJ. PeakTopbl, NpenHa3HayeHHbIE IS JJIUTEIbHOU
OKCILUTyaTallid Ha 3HAYUTCJIBHBIX YPOBHAX MOHIIHOCTHU, HE3aBHUCHUMO OT CTCHOCHU HUX
BO3MOXHOCTEW MPOU3BOACTBA IUTYTOHUS, HE PACCMAaTPUBAIOTCA KaK «PEAKTOPHI HYJIEBOM
MOIITHOCTH.

PeaKTOpH])Ie KOopmmyca BbICOKOI'0O 1aBJICHUSA

Meramuueckue KopIyca B c6ope NJIM UX OCHOBHBIC YaCTH 3aBOJCKOI'0 HM3IOTOBJICHUAI,
KOTOPBIE CIICHHUAJIBHO IPE€AHA3HAYCHBI WX IIOATOTOBJICHBI JIA PAsMCUICHUSA B HHUX
aKTHUBHON 30HBI AACPHBIX PCAKTOPOB, KaK OHU OIIPEACIICHBI B ITYHKTC 1.1. BBIIIIC, U
CIIOCOOHBIE BBIACPIKUBATH pa60qee HAABJICHHUEC TCIJIOHOCUTECII IEPBOTO KOHTYpPA.

[NTOACHUTEJIBHOE 3AMEYAHUE

BerHHfI IJINTa KOPITyCa BBICOKOTO OABJICHHA PCAKTOPA OXBATBIBACTCS ITYHKTOM 1.2 xak
OCHOBHas, 3aBOJICKOI'0 U3TrOTOBJICHUSA, YaCTh KOPIIyCa BBICOKOI'O JaBJICHUS.

BayTpenHue yact peakropa (HarpuMmep, MoIAep>KUBAIOIINE KOJIOHHBI U TUIUTHI aKTUBHOU
30HBI U JIpyTHE BHYTPEHHHE YaCTH KOPITyCa, HANPABIISIONINE TPYOBI Ui PETYITUPYIONIHX
CTepXXHEW, TeIUIOBbIE OJKpPaHBI, MEPEerOpOJKH, TPYOHBIE pEHIEeTKH AaKTHBHOH 30HBI,
wiactuHbl  auddy3zopa W T.0.) OOBIYHO MOCTABISAIOTCS IOCTABIIMKOM pEaKkTopa.
B HekoTOpBIX cioyuasx omnpeAeeHHbIE BHYTPEHHNE ONTOPHbBIE KOMIIOHEHTHI BKIIIOYAIOTCS B
W3TOTOBJIGHHE KOPITyCa BBICOKOTO [aBJIEHUS. OJTHU TPEIMETHl SBISIOTCS JIOCTATOYHO
BaXHBIMH C TOYKH 3peHMsI O€30MacHOCTH M HaJEeKHOCTH JKCIUTyaTalliM pEeakTOpOB
(1 cegoBaTENbHO, C TOYKH 3PEHUSI TapaHTHHHBIX 0053aTENbCTB M OTBETCTBEHHOCTH
MOCTaBIIMKA pPEaKTopa), YTOOBl MX IOCTaBKa BHE PaMOK OCHOBHOI'O COTJIAIICHHS O
MTOCTaBKE CaMOT0 peaKTopa He cTana Obl OOBIIHON MpakKTHKOM. [loaTOMYy, XOTS OTIaeIbHASL
IMOCTaBKa 3TUX YHUKAJIBHBIX, CIICHUAJIBbHO IMTPEAHA3HAUYCHHBIX U ITIOATOTOBJICHHLIX, BAXKHBIX,
KPYIHBIX W JOPOTOCTOSIIMX IPEAMETOB He 00s3aTenbHO OyaeT paccMaTphBaThCA Kak
BBIMa atoNIast U3 chepbl HHTEPECOB, TAKOW CIIOCO0 MOCTABKH CYATAETCS] MaJIOBEPOSTHBIM.



1.3.

1.4.

1.5.

1.6.

1.7.

2.1.

MaiuHbI AJ15 3arPpy3KU U BBITPY3KH PEAKTOPHOI0 TOILIMBA

MaHunyasaTopHoe 000pyJIOBaHUE, CIEUUANbHO MpPEAHA3HAYSeHHOE WU TOATOTOBICHHOE
JUTSL 3arpy3KH WM U3BJICYEHHS TOILIMBA M3 SJIEPHBIX PEAKTOPOB, KaK OHU OIPENEJICHBI B
myHkTe 1.1. BBIIE, KOTOpOE MOMKET HWCIOJB30BAThCA, KOT/Ia PEaKTOp HAXOAWTCSA IO
Harpy3koi, wWiaum  oOJlajaeT  TEXHUYECKUMH  BO3MOXXHOCTAMH  JJI  TOYHOTO
MO3ULMOHUPOBAHUS WM  OPUCHTUPOBAHMS,  MO3BOJSIONIMMU  MPOBOJUTH  Ha
OCTaHOBIIEHHOM pEaKTOpe CIOKHBIE PabOTHI MO TEperpy3Ke TOIUIMBA, MPH KOTOPBIX
00BIYHO HEBO3MOKHBI HEMOCPEICTBEHHOE HAOIIOICHNE MITH TPSMOM TOCTYT K TOTUTUBY.

PeaxTopHble ynpaBasiiomme cTep:KHA

CrepxHH, CIEeUUANbHO TpedHa3HaueHHBbIE WA IOATOTOBIEHHBIC I YIPAaBICHUA
CKOPOCTBIO PEaKIINH B SIICPHBIX PEaKTOpax, KaKk OHH OMpeneeHbI B IyHKTe 1.1, BhIIE.

[NOACHUTEJIbBHOE 3AMEYAHUE

Croma ke BKJIIOYAIOTCSA, NOMHUMO YacTH, IOTJIOIIAIOME HEHTPOHBI, €€ ONOpHbIE H
MOJIBECHBIE KOHCTPYKIIMH, €CIIN TIOCTaBKa MPOU3BOIUTCS Pa3JeNbHO.

PeakTopHble TPyObI BHICOKOTO AaBJIEHHUSA

TpyOBbl, KOTOPBIE CIICIUATEHO MPEIHA3HAYCHBI VI TIOJITOTOBJICHBI JIsl Pa3MEIICHUS B HUX
TOIUTUBHBIX JJIEMEHTOB W TEIUIOHOCHTENSl TEePBOTO KOHTYpa B peakTopax, Kak OHHU
ompenencHsl B myHKTe 1.1. BhIme, mpu pabodem maBiieHWH, TpeBbimaromeM 5,1 Mlla
(740 pyHT/KB. O1O0¥IM).

MupxonueBbie TPYObI

TpyObl wiu cOOpkH TPyO M3 METAUTMYECKOIO IIMPKOHHUS WM €ro CIUIaBOB, IO BECy
npesbiiaronue S00 Kr B Te4eHue ar000ro 12—MecsyHOro mepuojia, KOTOPhIe CIICIUAIEHO
Npe/Ha3HAYEHBl MM TOATOTOBJCHBI [ HCIOJNB30BAHUS B peakTopax, Kak OHHU
orpeseNieHbl B MyHKTe 1.1. BbINIE, M B KOTOPBIX OTHOILICHHUE 0 BeCy raQHUs K IUPKOHHIO
MeHbIe ueMm 1:500.

Hacocbl nepBoro KOHTypa TelmIOHOCHTeIsI

Hacocrel, crmenuanpHO TpeAHa3HAUCHHBIC WM TOATOTOBJICHHBIC JUIS TOJACPKAHUS
IUPKYISIUY TEIUIOHOCUTEIS TIEPBOTO KOHTYpPA SIIEPHBIX PEaKTOPOB, KAK OHU OTIPEICIICHBI
B myHkTe 1.1. BhIIIIE.

[NOACHUTEJIBHOE 3AMEYAHUE

CrieruanibHO TIpeHa3HAYE€HHBIC FITH ITOATOTOBIEHHBIE HACOCH MOTYT BKJIIOYATh CIIOKHEIE,
YIUIOTHEHHBIC WJIM MHOTOKPATHO YIIJIOTHCHHBLIC CUCTEMBI IJIA MPECAOTBPALICHUA YTCUKH
TEIJIOHOCUTENSI TEPBOr0 KOHTYpa, TEPMETHYHBIE HACOCHI KM HACOCHI C CHUCTEMaMu
WHEPUIUAIBHON Macchl. JTO OIpelleieHne KacaeTcsi HaCOCOB, aTTECTOBAHHBIX IO KJaccy
NC-1 nnm SKBUBaJICHTHBIM CTaHIApTaM.

Hesinepuble MaTepuaJibl 1J15l peaKTOPOB
HeiiTepuii u Tsizkes1as BoAA

Helitepuii, Tsoxenas Boga (OKHUCH JeiTepus) M JI000e Ipyroe CoeNWHEHUe IeUTepusi, B
KOTOpPOM  OTHOIIEHUE JeWTepusi K aromMaM Bojopoaa npessimaer  1:5000,
MpeIHa3HAYECHHBIE U1 UCIOJIb30BAHMS B ANIEPHBIX PEAKTOPax, KaK OHU OIPENEIICHBI B
myHKkTe 1.1. BBITE, B KOJMYECTBAX, MpeBbimaomux 200 KT aTOMOB JAedTepus as 000
OJHOH CTpaHBI-MOIydaTeNs B TeUEeHHE JTI000ro 12—MecayHOro nepruoa.
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2.2,

SAnepHo-uncTeblii rpadguT

I'padut, uMeromuii CTeNeHb YUCTOTHI BBIINIE S—MHMJUIMOHHBIX OOpHOTO 3KBUBAJIECHTA, C
TIOTHOCTEIO Gombine deM 1,50 r/cM?, IpeHa3HAYEHHBIH IS UCTIONB30BAHMS B AIEPHBIX
peakTopax, Kak OHH ONpeeSicHbl B MyHKTe 1.1 BbINIE, B KOJUYECTBAX, MPEBBIIIAONIHX
3x10* kr (30 MeTpHYecKMX TOHH) sl JTIOOOH OIHON CTPAHEI-MONyYaTeNds B TEUEHHE
M000T0 12—MEeCSIMHOTO TIEPHOoa.

[NPUMEYAHUE

Jia meneit SKCIOPTHOTO KOHTPOJIS MPAaBHTENBCTBO OMPENEINSAeT, OyIyT JH AKCIOPTHHIE
MapTHUU COOTBETCTBYIOIIETO BHIIICYKa3aHHBIM XapaKTePUCTHKAM rpaduTa UCIOIb30BaThCS
B AJIEPHBIX peaKTOpax.

YcTaHoBKH /151 IepepadoTKH 00,1y4eHHBIX TOIUIMBHBIX 3JIEMEHTOB M 000py10BaHuUe,
CHelUATBHO NPeJHAa3HAYeHHOEe WU OAr0TOBJIEHHOE JIsl 3TOI0

BBOJHOE 3AMEYAHUE

[Ipu nepepaboTke OOJYYEHHOrO SAEPHOTO TOIUIMBA IUIYTOHWH M ypaH OTAEISIOTCA OT
BBICOKOAKTUBHBIX [IPOAYKTOB JEJICHUS U APYTHX TPAaHCYPAHOBBIX 3JI€MEHTOB. JlJIs Takoro
pasaesieHusl MOTYT HMCIIOJIb30BAThCS pa3IMyHbIe TEXHOJOTHYecKre mpouecchl. OIHaKo co
BpeMeHeM Tipouecc «[lypekc» cram Hanbonee pacnpoCTpaHEHHBIM U MIPUEMIIEMBIM. JTOT
IpOLIECC BKIIOYAET PACTBOPEHUE OOJIYYEHHOTO SAEPHOTrO TOIUIMBA B a30THOH KHUCIIOTE C
MOCTIEAYIOIIMM BBIJEIEHHEM ypaHa, IUTYyTOHUS W MPOAYKTOB JIENEHUS SKCTpakIfen
pacTBopuTenieM ¢ MOMOIIBI0 TpUOyTHI(OChaTa B OpraHnueckoM pasdaBuTee.

TexHOMOTHYECKHE MPOIECCH Ha Pa3UYHBIX ycTaHoBKax Tumna «llypekc» aHamorH4HBI U
BKITIOYAIOT: M3MeJNbUueHHe OOIYYCHHBIX TOIUTUBHBIX DIIEMEHTOB, PACTBOPEHHE TOILINBA,
SKCTPAKIMIO PACTBOPUTENEM M XpPaHEHUE TEXHOJOTHUECKOM JKUAKOCTH. MOXKET UMEeThCs
TakKe 00OpyIOBaHME IS TEIUIOBOM JEHWUTPAllMd HUTpaTa ypaHa, KOHBEPCHM HHUTpaTa
TUTyTOHHUS B OKHCH MJIM METAJlI, a TaKkkKe JJIsl 00paboTKH KUAKUX OTXOJOB, COAEPKAIINX
NPOIYKTHI ACTICHUS, 10 MOTYUYeHUsT GOPMBI, TPUTOTHOM JUIS TPOOKUTEIILHOTO XPaHEHUS
win 3axopoHeHus. OIHAKO KOHKPETHBIC THIBI W KOHQUTypamus o000pyJoBaHUs,
BBITIOJTHAIOIIETO 3TH (YHKIMH, MOTYT pa3iHYaThCS Ha PA3IMYHBIX YCTAaHOBKAX THIA
«Ilypekc» MO HECKOIbKMM TMPUYMHAM, BKIIOYAs THIBI U KOJUYECTBO OOIYyUECHHOTO
SAEpHOTO TOILUIMBA, MOJIEXKAIIETO NepepadoTKe, U MPeanoIaraeMblid MPOLece 0CAKICHUS
W3BIIEKAEMBIX MaTepHajoB, a TaKXke MPHHLOUIB o0ecredeHusl Oe30MacHOCTH H
TEXHHYECKOTO O0CTYKUBaHWUSI, TPUCYIINE KOHCTPYKIUN JAHHOW YCTaHOBKH.

«YcTaHoBKa JJIA HepepaGOTKI/I O6J’Iy‘IeHHBIX TOIINIMBHBIX 3JICMCHTOB)» BKJIIOYACT
O60py2[0BaHI/Ie U KOMIIOHCHTBI, KOTOPBLIC 00BIYHO HaxoaATCsaA B IIPAMOM KOHTAKTE C
O6J'Iy‘-ICHHBIM TOINIMBOM HW OCHOBHBIMH TCEXHOJIOTUYCCKUMH IIOTOKaMHU AOCPHOTO
Martcpuaja 1 IpoOAYKTOB ACIICHUA, U HCIIOCPEACTBCHHO YIIPABJIAIOT UMU.

OTu mpoueccsl, BKIIOYas MOJHBIE CHUCTEMBI AJI KOHBEPCHM IUIYTOHHS M NPOU3BOJCTBA
METAJUIMYECKOr0 IUTyTOHHMS, MOTYT OBITh HICHTU(HUIMPOBAHBI 110 MEPaM, IPUHUMAEMBIM
IUI TIPEJOTBPALIECHUS] ONAacHOCTEH B CBSI3M C KPUTHUYHOCTHIO (HAaIpuUMeEp, MepamH,
CBSI3aHHBIMH C TeoMeTpuel), o0inydeHrueM (HampuMep, MyTeM 3allUThl OT OOJIyYeHHs) U
TOKCHUYHOCTBIO (HallpuMep, MEpPaMHU T10 YAEPKaHHUIO).

[IpenmeTsr 060pyaoBaHUS, Ha KOTOpHIE, KaK CUUTAETCS, PACIPOCTPAHSAETCS 3HAUYECHUE
(dpa3sl «u 00OpyIOBaHME, CHCIMAIBHO MPEIHA3HAYCHHOE WJIM IOJTOTOBICHHOE» IS
nepepaboTKH 00yUYEHHBIX TOTUTUBHBIX 3JIEMCHTOB, BKIIFOUAIOT:



3.1.

3.2

3.3.

Mamunbl 1J151 pyOKkH 00,1y4eHHBIX TOIIMBHBIX 3JIEMEHTOB
BBOJIHOE 3AMEYAHUME

D10 000pyIOBaHHE WCIOIL3YETCS IS BCKPBITHS OOOJOYKH TOIUIMBA C IIEIBIO
MOCTIEAYIONIETO PACTBOPSHHS OOJNyYEHHOro sJepHOTO Marepuana. Kak mpaBuiio,
UCTIOJNIE3YIOTCS CIICIMATBHO MPEAHA3HAUYCHHbBIC, CKOHCTPYHUPOBAHHBIC [T pyOKH MeTasia
YCTPOMCTBA, XOTS MOXET WCIOJIb30BaThCsl W 0Oojee COBeplIeHHOe 000pyIOBaHHE,
HarpuMep Ja3epsl.

JluctaHIMOHHO ympaBisieMoe O00OpyIOBaHHE, CIICIUAIBHO NpPEJHA3HAYCHHOS WU
MOJITOTOBJICHHOE TSl KCIIOJIb30BAHUS HA YCTAHOBKE IO MepepaboTKe, KaKk OHA OMpeIeieHa
BEHITIIE, IS PE3KH, PYOKH WJIM Hape3kh COOPOK, IMyIKOB MIIM CTEp)KHEH OOIydeHHOTO
SIICPHOTO TOILIMBA.

JAuccoabBepbl
BBOJIHOE 3AMEUYAHUE

B nmucconbBepbl OOBIYHO TOCTYMAaeT W3MeNbYeHHOe OoTpadoTaBilee TOIUIMBO. B 3THX
0e30IacHBIX C TOYKU 3pEHUS] KPUTHYHOCTH pe3epByapax OONyUeHHBIN SAEPHBIN MaTeprai
pacTBOpsieTcss B a30THOM KHCJIOTE, M OCTAaIOIIMecs] OOpe3ku O0O0JOYEK BBIBOIATCA W3
TEXHOJIOTMYECKOTO MOTOKA.

be3omacHble ¢ TOYKM 3peHHs KPUTHUYHOCTH pE3epByaphl (HampHUMep, MaJoro JuUamerpa,
KOJIBLIEBBIE WM TPSIMOYTOJbHBIE PEe3epByaphl), CHELUAIBHO NpelHa3HAuYCHHbIE MU
HOJTOTOBJICHHBIE JUI HCII0Ib30BAaHMSI HA yCTaHOBKE I10 NTepepaboTKe, KaK OHU OIIPEeICHbI
BBINIIE, JJISI pacTBOpeHHs OOIYYEHHOTO SIIEPHOTO TOIUIMBA, KOTOPBIE CHOCOOHBI
BBIIEP)KMBATh TOPSIYYI0, BBICOKOKOPPO3MOHHYIO MHAKOCTH M MOTYT JUCTaHIMOHHO
3arpy’kaTbCsl ¥ TEXHUUECKU 00CITyKUBATHCA.

IKCTPAKTOPbI U 000pyI0BaHUeE JJIsl IKCTPAKIUH PACTBOPUTETEM
BBOJJHOE 3AMEYAHUE

B skcTpakTOpBl € pacTBOpPHUTENEM IIOCTYIAaeT KaK pacTBOp OOIYy4EHHOIO TOIJIMBA W3
JIUCCOJIbBEPOB, TaK M OPTaHHYECKU PacTBOpP, C IOMOIIBI0O KOTOPOT'O Pa3leNsIoTCs ypaH,
IUTyTOHUI U NPOIYKTHI Aenenus. O00pyAoBaHUeE I SKCTPAKIIUN PACTBOPUTETIEM OOBIYHO
KOHCTPYHpPYETCSI ~ TakuM  o0pa3oM, dYTOOBl ~ OHO  YIOBJIETBOPSUIO  KECTKUM
JKCIUTyaTallMOHHBIM TpeOOBaHMSM, TaKUM, Kak JUIMNTENbHBI CpPOK CIyxObl 0e3
TEXHUYECKOTO OOCIYKMBAaHHUSI WM JIETKas 3aMEHSeMOCTb, MPOCTOTa B JKCILTyaTallud U
YIpPaBJICHUH, a TAKKe THOKOCTh B OTHOLICHUH N3MEHEHUS TapaMeTpoB MIpoliecca.

CriennanbHO TpeHa3HauYEHHBbIE WM TOATOTOBJICHHBIE 3KCTPAKTOPHI C PacTBOPHUTEINEM,
Takhe, Kak HacaJO0YHble WM MyJIbCAIIMOHHBIE KOJIOHHBI, CMECHUTEIIbHO-OTCTOIHBIE
anmapaThl WU HEHTPOOSKHBIE KOHTAKTHBIC aIapaThl JJIs UCIIOJIb30BaHUS HAa YCTAaHOBKE
mo o0paboTke OOMYYEHHOTO TOIUIMBA. DKCTPAKTOPHI C PACTBOPUTENIEM JIOJDKHBI OBITH
YCTOMYMBBEI K KOPPO3HOHHOMY BO3JCHCTBHIO a30THOH KHCJIOTHL. OKCTPAKTOPHI C
pactBopuTeneM OOBIYHO HW3TOTABIMBAIOTCA C COOJIOJCHHUEM YPE3BBIYAHHO BBICOKHX
TpeOoBaHmii (BKJIIOYAas NPUMEHEHHE CHEIMATbHBIX METOJIOB CBAapKW, HHCIIEKIUH,
o0OecrieueHHe M KOHTPOJIb KAadecTBA) W3 MAaJIOYTJIEPOAMCTHIX HEP)KaBEIOMIMX CTaJei,
TUTaHa, MUPKOHUA WJIN APYTHUX BBICOKOKaAYECTBCHHBIX MAaTCPHUAJIOB.
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3.5.

XuMHnyecKkue pe3epByaphbl A5 BblIeP:KUBAHUS WM XPAHEHHUS
BBOJHOE 3AMEYAHUE

Ha »Tame skctpakiuu pacTBopuTesieM 00pa3yrTCsS TPU OCHOBHBIX TEXHOJOTHYCCKUX
MOTOKA JKUIKOCTU. Pe3epByaphl Ais BBIACPKUBAHHUS WM XPAHCHUS HUCIONB3YIOTCS B
TanbHEHIIIel 00paboTKe BCEX TPEX MOTOKOB CIEAYIOIMIUM 00pa3oM:

a) pacTBOpP YHCTOTO Aa30THOKHUCIIOTO YpaHa KOHIEHTPHUPYETCS BBIMApHUBAHUEM U
MIPOUCXOANUT TPOIeCC ACHUTPALMHU, TIe OH MpeBpalaeTcd B OKCHI ypaHa. DTOT
OKCHJI IOBTOPHO UCTIONIB3YETCS B ACPHOM TOIUIMBHOM LIKKJIE;

b) pacTBOp BBICOKOAKTHUBHBIX MPOAYKTOB JENEHHUS OOBIYHO KOHLIEHTPUPYETCS
BBIIIADUBAHUEM U XPaHUTCA B BHUAE KOHIEHTPUPOBAHHON JKUAKOCTH. OTOT
KOHILIGHTPAT MOXKET BIIOCJIEICTBUY MPOWTH BBIIIApUBAHHE WM OBITH Pe0oOpa3oBaH
B (hopMy, IPUTOAHYIO JUIS XPAaHEHUS UM 3aXOPOHEHUS,;

C)  pacTBOp UHCTOTO HUTpaTa IUTyTOHUS KOHLIGHTPUPYETCS U XPaHUTCA [0
MOCTYIJICHUSI HA JalbHEHIINE 3Tanbl TEXHOJOTHUYECKOro Mmpouecca. B yactHocTH,
pe3epByapbsl Il BBIACPKMBAHMUS WIM XPAHEHUS PacTBOPOB  ILTyTOHHUSA
KOHCTPYHMPYIOTCS TaKMM 00pa3oM, YTOOBI U30EKATh CBS3aHHBIX C KPUTHYHOCTHIO
Mpo0JieM, BO3HUKAIOIUX B PE3ysIbTaTe M3MCHEHUN B KOHICHTpaIMH Wind (opme
JAHHOTO MOTOKA.

CrienmasibHO TpeIHa3HAYEHHbIE WJIM TOJATOTOBJIEHHBIE PE3EpBYaphl M BBIACPKUBAHUS
WM XpaHEHHs! ISl UCTIOJIb30BaHMs Ha YCTaHOBKE IO IepepaldoTKe 00MyYeHHOTO TOILUIHBA.
PesepByapsl ans  BBIICpKHBAHHUA WM XPaHEHUS [OJDKHBI OBITh YCTOWYHMBBI K
KOPPO3HUOHHOMY BO3JEHCTBUIO a30THOM KHUCIOTHI. Pe3epByapbl sl BBIAEPKUBAHMS WU
XpaHEeHUs OOBIYHO HW3TOTABIMBAIOTCS W3 TAaKUX MATEPUAIOB, KaK MaJIOYTJIEPOIUCTHIC
HEp>KaBEIOIIME CTald, TUTaH WIM LUPKOHUM WM Jpyrue BBICOKOKAYECTBEHHBIE
MaTepuanbl. PesepByapsl i BBIIEP)KMBAHUS WM XpaHEHUS MOTYT  OBITH
CKOHCTPYMPOBAaHBI ~TakuM o00pa3oM, UYTOOBI WX OJKCIUTyaTallsi W TEXHHYECKOE
o0cCITy>)KUBaHNE MPON3BOIMIINCH JUCTAHIIMOHHO, M MOTYT UMETh CIIEAYIOLIHE OCOOCHHOCTH
C TOUYKH 3PEHUS KOHTPOJIIA 32 SIEPHOU KPUTUYHOCTHIO:

1)  OOpHBII 3KBUBAJIIEHT CTEHOK MJIM BHYTPEHHUX KOHCTPYKIIUN paBeH 110 MEHbIIIEH Mepe
2%, 1ubo

2)  UTWIMHAPWYECKHE pe3epByaphl MMEIOT MaKCUMAIbHBINA nuameTp 175 mm (7 aroiiMoB),
1100

3)  TpsAMOYTONBHBINA MM KOJBLIEBOM pe3epByap MMEeT MaKCUMAJIbHYIO IIUPUHY 75 MM
(3 nmroiima).

CucremMa KOHBePCHMHM HUTPATA IJIYTOHUS B OKCH/

BBOJIHOE 3AMEYAHUE

Ha G6OJBHIMHCTBE YCTAHOBOK MO TepepabOTKe 3TOT KOHEYHBIH MPOIECC BKIOYAET
KOHBEPCHIO PACTBOpPAa HHUTpATa IUIYyTOHHS B JIBYOKHUCHh IUIYTOHHS. B YHCIO OCHOBHBIX
olepanyii 3TOro mpolecca BXOJAT: XpaHEHHE W  KOPPEKTUPOBKA HCXOJHOTO
TEXHOJOTMYECKOTO MaTepHana, OCaXICHHE W pa3/ielieHHe TBEPAOW M JKUAKOH (aswl,
NpOKaMBaHKUEe, OOpAIlleHHEe C MPOAYKTOM, BEHTWIIAIMS, OOpallleHHe ¢ OTXOAaMH U
yIpaBJICHUE TPOIIECCOM.



3.6.

5.1.

3aMKHYTbIE CHCTEMBI, CICIHMATBHO MPEIHA3HAYCHHBIC WM MOJTOTOBJICHHBIC IS
KOHBEPCHUU HUTpATa IUIyTOHHsS B OKCHJ| TUTyTOHHS, B YaCTHOCTH, 000pPYy0BaHHBIC TAKHUM
0o0pa3oM, 4TOOBI M30EkKATh JOCTUIKCHHUS KPUTHYHOCTH U PAIUANMOHHBIX 3PQEKTOB, a
TaKXe CBECTH K MUHUMYMY OIMACHOCTH, CBA3aHHBIE C TOKCHYHOCTBIO.

CucremMa KOHBEPCHH OKCHAA IIyTOHUSI B MeTaJLl
BBOJHOE 3AMEYAHUE

DTOT MpPOIECC, KOTOPHI MOXKET OBITh CBSA3aH C YCTAHOBKOW IO MepepadOTKe, BKIIIOYACT
(dTOpHUpOBaHHE JByOKHCH IUTyTOHHs, OOBIYHO C TPHMEHEHHEM BBICOKOAKTHBHOTO
(TOPUCTOrO BOAOPOA, C LEIbIO MOJyUeHUS (TOPUAA Iy TOHMS, KOTOPBIA BIOCICICTBHH
BOCCTAHABIMBACTCSI C IOMOIIBI0 METANIMYECKOTO KaIbIUS BBICOKOM YHCTOTHI JI0
MOJYYCHUST METAJUTMYECKOro TUTyTOHUS W (PTOpUAA KalblMsg B BHJAC Ilaka. B ywcio
OCHOBHBIX ONeEpaluii JaHHOTO Ipoliecca BXOAAT: (GTopHpoBaHHME (HAampuMep, C
MPUMEHEHUEM O0OPYIOBaHUs, COJCPKAIIETO OJArOpPOAHBIC METAJUIBI UM 3allUIICHHOTO
MOKPBITHEM U3 HUX ), BOCCTAHOBIICHHE METaJlIa (HAapUMep, C MPUMEHEHUEM KEPaAMHUUECKUX
THTJICH), BOCCTAHOBJICHHE TIIJIaKa, OOpaImIeHne ¢ MPOAYKTOM, BEHTHIIANNS, OOpaIIeHue ¢
OTXO/IaMH U YIIPABJICHUE MPOIIECCOM.

33MKHYTLIG CUCTCMbI, CICIUAJIBHO MNPEAHA3HAUYCHHLIC WU TMOATOTOBJICHHBIC JId
Ipou3BOACTBA MCTAJNIMYCCKOTO IUTYTOHUA, B YaCTHOCTH, O60pyI[OBaHHLIe TaKNM 06p3.30M,
4TOOBI H30€KaTh JOCTHXKCHHA KPUTUYHOCTH U paJuallMOHHBIX 3(1)(1)GKTOB, a TaK)X€ CBECTH
K MUHUMYMY OITaCHOCTH, CBA3aHHBIC C TOKCUYHOCTBIO.

YcTaHOBKH JJ151 H3rOTOBJIEHHS TOILIMBHBIX 3JIEMEHTOB
«YcTaHOBKa JIJIT M3TOTOBJICHHUS TOIUIMBHBIX 3JIEMEHTOBY BKIIFOYAET 060pyz[013aHHe:

a) KOTOPO€ OOBIYHO HAXOIUTCS B HEMOCPEICTBEHHOM KOHTAKTE C TEXHOJIOTMYECKUM
MMOTOKOM SIJIEPHOTO MaTepHala MM HelOCPEACTBEHHO 00pabaThIBaeT €ro, WiH kKe
YIPaBISET UM, FITH

b) KOTOPOE TePMETH3UPYET AJACPHBIA MaTepUall BHYTPU 000JI0UYKH.

YcraHoBKHM I pa3jeieHUsl M30TONOB YypaHa H  o0OpyaoBaHUe, KpoMme
AHAJIMTHYECKUX NMPHOOPOB, CNIENHAIBHO MPeIHA3HAYEHHOE WM MOAT0TOBJIEHHOE /IS
3TOr0

IIpeamersl 000pYOBaHUS, HA KOTOPBIE, KaK CUMTAETCS, PACIPOCTPAHSICTCS 3HAUCHHE
(hpassl «000pymOBaHUE, KPOME AaHATTUTHICCKUX MPUOOPOB, CTICIIHAIIBHO TpeTHA3HAYCHHOE
WY TIOATOTOBJICHHOE) ISl pa3JielieHNs] H30TOIOB ypaHa, BKIIOYAIOT B ceOsi:

I'azoBble HeHTPUGYrH U Y3JIbI U KOMIIOHEHTHI, CNIENMAJIBLHO NpeAHA3HAYEHHbIE WJIH
NMOATOTOBJIEHHBIE 1JI51 HCIIOJIb30BAHUA B Ira30BbIX IIEHTPU(pYrax

BBOJHOE 3AMEYAHUE

l'a3oBas nenTpudyra 0OBIYHO COCTOUT U3 TOHKOCTEHHOTO(BIX) HMIUHIPA(OB) JHAMETPOM
or 75 mm (3 motima) mo 400 mm (16 mI0IMOB) C BEpPTUKAIBHOW NEHTPAIbHOW OCHIO,
KOTOpBIH(e) moMerieH(bl) B BAKYyM U BpaIaeTCs(I0TCs) ¢ BBICOKOM OKPYXKHON CKOPOCTBHIO
nopsinka 300 m/c unn Gonee. [y mocTrkeHUs] OONBIION CKOPOCTH KOHCTPYKLHMOHHBIE
MaTepHaibl BPaLIAOUIMXCsl KOMIIOHEHTOB JOJKHBI MIMETh BBICOKOE 3HAYEHHE OTHOLICHUS
IOPOYHOCTH K IUIOTHOCTH, a POTOpHas cOOpKa u, CIEN0BATENbHO, OTICIIBHBIE €€
KOMITOHEHTBI JJOJDKHBI H3TOTOBIISITHCS C BBICOKOM CTEIEHBIO0 TOYHOCTH, YTOOBI pa30anaHc
ObuUl MUHUMAaJbHBIM. B oTnmume OT Apyrux weHTpudyr raszosas uneHTpudyra s
oboramieHWss ypaHa HWMEET BHYTPH pOTOPHOM KaMmephl  Bpallaronryrocs(mecs)
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neperopoaxky(u) B ¢popMe OUCKa M HENOABIKHYIO cUCTeMy mojaauu U orBopa rasa UFs,
COCTOSIIIYIO TIO MEHBIICH Mepe U3 TPEX OTIEIbHBIX KaHAJIOB, IBa U3 KOTOPBIX COSANHEHBI
C JIomaTKaMH, OTXOISIIMMH OT OCH POTOpa K MepU(EepHifHON YacTh POTOPHOH Kamepsl.
B BakyyMe HaXOIHUTCs TaKKe s/l BaKHBIX HEBPAIIAIOIIUXCS JJIEMEHTOB, KOTOPBIE, XOTS U
HUMEIOT 0COOYI0 KOHCTPYKIMIO, HE CIIOKHBI B W3TOTOBJICHHM M HE M3TOTOBIISIOTCS U3
YVHHKaJbHBIX MaTepuanoB. LleHTpudyKHas ycTaHOBKa, OJTHAKO, TpeOyeT GONBIIOro Yncia
9THX KOMIIOHEHTOB, TaK YTO HX KOJMYECTBO MOKET CIY>KUTh Ba)KHBIM HMHIHKATOPOM
KOHEYHOT'O UCTIOJIb30BAHHSI.

Bpamaomuecss KOMIOHEHTbI
a) [TomHBIE poTOpHBIE COOPKH

TOHKOCTEHHbIE LWIMHAPHL WIW PSSO COEAWHEHHBIX MEXAY COOOH TOHKOCTEHHBIX
LIIMHIPOB, U3rOTOBJIECHHBIX M3 OJHOIO WX 00Jee MaTepualioB C BBICOKMM 3HAYCHHUEM
OTHOILIEHUS MPOYHOCTH K IJIOTHOCTH, YKa3aHHbIX B [IOACHUTEJIbBHOM 3AMEUYAHNN
K HacrosimeMmy paszzeny. CoeArHEHHE LWIMHIPOB MEXKAY COOOH OCYLIECTBISIETCS HPHU
MTOMOIITH THOKUX CHITB(OHOB MJIH KOJIEI, ONMUCaHHBIX B yacTh 5.1.1.(¢c) Hmxe. CoOpaHHBII
pOTOp HUMEET BHYTPCHHIOIO(ME) Teperopoaky(d) U KOHIEBHEIC Y3Jbl, OIHMCAHHBIC B
gacTsax 5.1.1.(d) u (e) Hike. OnHako monHas cOOpKa MOKET OBITh ITOCTaBJICHA 3aKa3UNKY B
YaCTUYHO COOPAaHHOM BHIE.

b) Portopusle TpyObI

CrnenmanbHO TpeIHA3HAYCHHBIC WM MOATOTOBICHHBIE TOHKOCTEHHBIC IIWJIMHIPHI C
tonmmHolM crenku 12 mm (0,50 mroiima) mim mMenee, auaMeTpoM oT 75 MM (3 aroiima) 1o
400 mm (16 mrOWIMOB), W3TOTOBJIICHHBIE W3 OJHOTO WJIM OOJiee MaTepHajoB, WMEIOIINX
BBICOKOE 3HAYEHWE OTHOIICHWS MPOYHOCTH K  IUIOTHOCTH, YKa3aHHBIX B
ITOACHUTEJIbBHOM 3AMEYAHIMMU k HacToAIEeMy pa3iemy.

C) Kombita mmm cuimb()oHBI

KoMnoHeHTsI, cnenuanbHO IpelHa3HAYEHHbIE WM TOATOTOBIEHHbBIE IS CO3JaHUS
MECTHOH OTIOPHI U1l POTOPHOW TPyOBI WIIM COCAMHEHHS Psiia POTOPHBIX TpYO. Crinb(oHbI
NPEACTABISIIOT COO0N KOPOTKUE HIMHAPHI ¢ TOMIuHOH cTeHkn 3 MM (0,125 mioiima) mimu
MeHee, TuaMeTpoM ot 75 MM (3 mroiima) 1o 400 MM (16 110HMOB), UMEIOIIUX OJUH TOdp U
M3TOTOBJIEHHBIE M3 OJHOTO M3 MaTE€pHaloB, MMEIOIIMX BBICOKOE 3HAYEHHWE OTHOLICHUS
MPOYHOCTH K IUIOTHOCTH, YyKa3zaHHBIX B I[IOSICHUTEJIbBHOM 3AMEYAHHWU «
HACTOALIEMY pa3ziey.

d) [Teperopoaku

Kommonentsl B dopme aucka aumamerpom oT 75 MM a0 400 mMm (ot 3 mo 16 mroiimMoB),
CHEIHMATBHO MPEIHA3HAYCHHBIC WM IMOATOTOBJICHHBIC JUUIS YCTAHOBKH BHYTPH POTOPHOM
TpyObl LEHTPUPYTH C T[ENbI0 HW30JUPOBATh BBIMYCKHYKD KaMepy OT TJIAaBHOU
Pa3aeNIUTENIbHOM KaMephl U B HEKOTOPBIX CIydasxX JJIs yiaydiieHus nupkyisiun raza UFs
BHYTPH TJIABHOW Pa3/ICIUTEIBHON KaMepbl POTOPHOH TPpYyObl U U3TOTOBJICHHBIC M3 OJTHOTO
U3 MaTepHaloB, MMEIOIIUX BBICOKOE 3HAYCHHE OTHOIICHUS MPOYHOCTH K IUIOTHOCTH,
ykazaaHbx B [IOSICHUTEJIbBHOM 3AMEUAHWU k HacTosmeMy pa3ieiy.

e) BepxHue/HuKHAE KPBIIIKH

KommonenTsr B popme amcka auamerpoM oT 75 mm (3 mroiima) mo 400 mm (16 aroiimoB),
CICIMAIBHO MPEIHA3HAYCHHBIC WM IMOATOTOBJICHHBIE TaKUM 00pa3oM, YTOOBI TOYHO
COOTBETCTBOBATh TUAMETPY KOHIIOB POTOPHOU TPYOBI 1 Oaroaaps a3Tomy yaepxkusath UFg
BHYTPH €€. DTU KOMITOHCHTBI HCIIOJIE3YIOTCS JUIS TOTO, YTOOBI ITOIICPKUBATD, YICPKUBATh
WIH COJICPIKaTh B cebe Kak COCTABHYIO YACTh 3JIEMEHTHI BEPXHETO MOAIIUITHUKA (BEPXHSISL
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KPBIIIKA) WJINM CIYy)XUTh B KadecTBE HECyIIEH 4YacTH BpalLAOIIMXCS 3JIEMEHTOB
JJIEKTPOJBUTATENS] M JJIIEMEHTOB HW)KHETO TMOJIIMIHUKA (HIDKHAS KpBIMIKa), |
W3TOTOBJIAIOTCA M3 OJHOTO M3 MaTepHaloB, UMEIOUINX BBICOKOE 3HAYEHHE OTHOLIEHMS
MpPOYHOCTH K IUIOTHOCTH, YKa3zaHHbIX B [IOSCHUTEJIBHOM 3AMEYAHUU «k
HACTOSIIEMY pa3ziey.

[HOACHUTEJIBHOE 3AMEYAHUE

HJIH Bpalaronmxcd KOMIIOHCHTOB I_[eHTpI/I(I)yF HCIIOJIB3YIOTCA  CIICAYIOIIUC
MaTepualbl:

a)  MapTEeHCHTHOCTApPEIOIIHE CTalH, NMEIOIIMEe MAKCUMANBHBIH TIpe/ie] IPOYHOCTH Ha
pactsoxerne 2,05 x 10° H/m? (300 000 ¢yHT/KB. mroiiM) uu 6oee;

b)  amOMMHMEBEIC CILUIaBBI, MMEIONIME MAKCHMAIbHBI Ipeiae] INPOYHOCTH Ha
pactsoxenne 0,46 x 10° H/m? (67 000 GyHT/KB. mroiiM) nim Goree;

c) BOJIOKHUCTBIE (HUTENOJ0OHBIC) MaTEepPHAlbl, MPHUTOJIHBIC ISl WCIOIB30BAHHUS B
KOMIIO3UTHBIX CTPYKTYpPaxX U MUMEIOLIUE 3HAUEHUS YIEIbHOIO0 MOIAYJS yOPYyroCTH
12,3x 10°m wmmm Gomee M MaKCHMAIbHOTO YIENHHOTO Tpesea IPOYHOCTH Ha
pactskerne 0,3 x 10° uu 6onee («yaenbHBIA MOAYJb YHPYTOCTH» — 9TO MOJYJIb
IOnra B H/Mz, JICTICHHBI Ha YJIEJbHBIA BEC B H/M3; «MaKCUMAaJIbHBIN yEJIbHbINA
Ipeaes MPOYHOCTH Ha PACTSDKEHHE» — 3TO MAKCUMAJbHBINA MpeIes NPOYHOCTH Ha
pacTsoxenue B H/M%, meneHHEIH Ha yenbHbIH Bec B H/M>.

CraTnyecKue KOMIIOHEHTEI
a) IloamMNIHUKY ¢ MAarHUTHOM MOJABECKOM

CriermanbHO TIpefHa3HAYEHHBIE HITH TTOITOTOBIICHHBIE ITOAITHITHAKOBEIE Y3IIbI, COCTOSIIIIE
U3 KOJIBLIEBOTO MarHuTa, MOABEIIEHHOI0 B 000iMe, coeprkalieil qeMnpupyouyo cpeay.
Ob6oiima wusrotoBmsgercs u3 croiikoro k UFs marepuana (cm. [IOSACHUTEJIBHOE
3AMEYAHUE k pazneny 5.2.). Maraut coequHseTcs ¢ TOJIOCHBIM HAKOHEYHUKOM WITH
BTOPHIM MarHWTOM, YCTaHOBJICHHBIM Ha BEpPXHEH KPBIIIKe, OMMCAaHHON B paszene 5.1.1.(e).
Maraut MoOXeT UMeTh POPMY KOJIbI[a C COOTHOIICHHEM MEKIY BHEIIHUM W BHYTPEHHUM
IUaMeTpaMH, MEHBIIUM Wi paBHBIM 1,6:1. Maraur MoxeTr wuMeTh (opmy,
obecrieunBaoNIy0 HadabHY0 mpoHumnaeMocts 0,15 I'a/m (120 000 exuaun CI'C) nmm
Oonee, WM OCTATOYHYIO HaMarHMYEeHHOCTh 98,5% wumm Oosiee, WM TpoU3BEICHUE
VHIYKIIMM HAa MaKCUMAIbHYIO HATpSKeHHOCTh mons Gonee 80 kJIx/m (107 T'e.D). Kpome
OOBIYHBIX CBOWCTB MarepHalla, HEOOXOIWMBIM IPEIBAPUTEIHHBIM YCIOBHEM SIBISAETCS
OTpaHUYCHHE OYeHb ManbIMU nomyckamu (Menee 0,1 mm mim 0,004 mroiiMa), OTKIIOHSHHS
MarHUTHBIX OCE OT TEOMETPUYECKUX ocell miam olecredeHne oco00il TOMOTEHHOCTH
MaTepHualia MarHuTa.

b) INoxmmumaukw/neMrideps

CrienManbHO TpeTHA3HAYCHHBIC WM MOATOTOBICHHBIC MOJIIUITHAKH, COACPIKAIINE Y3el
OCB/yTUTOTHUTEIILHOE KOJIBIT0, CMOHTHPOBaHHBIN Ha AemIidepe. OCh 0OBITHO IPEICTaBISICT
co00# BaJl U3 3aKAJIEHHOM CTaJIM C OJJHUM KOHIIOM B (hopMe TOTycdepsl, U O CPEACTBAMU
TIOJICOCTMHCHHS K HIDKHEH KpBIIIKe, omucaHHoW B paszaene 5.1.1.(e), Ha apyrom. Bamn,
OJTHAKO, MOXET OBITh COCIUHEH C THUAPOJHHAMUYCCKUM TOAMUIHUKOM. Kosbio umeer
¢dopmy Tabnerkn ¢ momycepuveckuM YriyOleHWeM Ha OJHOW MOBEPXHOCTH. JTH
KOMIIOHEHTBI 4aCTO MOCTABISIOTCS OTACILHO OT JeMIidepa.
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c) MosnekynspHbIe HacOCHI

CrenmanbHO TpeAHA3HAUYEHHBIC WM MOJATOTOBJICHHBIC HIIUHIPHI C BHITOUCHHBIMH MU
BBIJIABJICHHBIMH BHYTPH CIUPATGHBIMH KaHaBKAMH W C BBICBEPJICHHBIMH BHYTPH
oTBepcTUsIMH. THUTIOBBIMU pa3MepaMH SIBISIIOTCS CIIEAYIOIINE: BHYTPSHHUH TUAMETp OT
75 mm (3 mroiima) no 400 mm (16 mroitmoB), TommuHa cteHkd 10 mm (0,4 mroitma) wmu
Oonee, ¢ JUIMHOHW, paBHON nauamerpy uiu Oomnbine. KaHaBku OOBIMHO HMEIOT
MPSIMOYTOJILHOE TIOTIepedHoe ceuenne u rmyonny 2 mum (0,08 mroiima) niam 6oee.

d)  Crarops! aBurareneit

CrieluajibHO MpeIHA3HAYCHHBIC WIIM MOATOTOBJICHHBIC CTaTOPhI KONbIIEBOH (GOpMBI s
BBICOKOCKOPOCTHBIX MHOTO(a3HBIX TUCTEPE3UCHBIX (v PCAKTHUBHBIX )
ANIEKTPOJIBUTATENCH TIEPEMEHHOTO TOKA Ui CHHXPOHHOW pabOTHI B YCIOBHAX BaKkyyMma B
muamnazone gactor 600-2000 ['m m B mmamazone mommaOocTedt 50—-1000 BA. Cratopsl
COCTOST M3 MHOTO(a3HBIX OOMOTOK Ha MHOTOCJIOHHOM KEJIE3HOM CEPICUYHUKE C HU3KHUMH
MOTEPSIMK, COCTABJICHHOM W3 TOHKHX TUIACTHH, 00bIdHO TodmuHON 2,0 MM (0,08 mroiima)
WU MCHEE.

e) Kopnyca/npueMHuKY HeHTpUPYTH

KoMmoHeHTsI, crienuanbHO MperHa3HaYeHHbIe UIIH TOATOTOBJICHHbIE IS pa3MELIeHHs B
HUX COOpPKH pOTOpHOH TpyObl TazoBod weHTpudyru. Kopmyc cocTOMT U3 KECTKOTO
MWIMHApa ¢ TonmuHoN cteHkn 10 30 MM (1,2 mroiiMa) ¢ mpenu3noHHO 00paboTaHHBIMH
KOHIIaMH JUIsl YCTAHOBKH TOJANIMITHUKOB U C OJHUM HWIJIM HECKONBKUMH (DIaHUAMH IS
MoHTaka. OOpaboTaHHBIE KOHIBI NapajuledbHBl JAPYT JIPYry W TEpPHCHIUKYISPHBI
MpoJ0JIbHOM ocu nmwinHapa B npenenax 0,05 rpamyca unu meHee. Kopryc MoxeT Takxke
HPEACTaBIATh COO0H KOHCTPYKIHMIO SUEUCTOTO THIIA JJIS Pa3MELICHUS B HEM HECKOJIBKHX
poropHbIX Tpy0. Kopityca n3roraBimBaroTcs U3 MaTepuano, koppo3uectoikux k UFg, nim
3alUIIAI0TCSA TOKPBITHEM U3 TAKUX MaTepHaJIOB.

f) JloBymiku

CriennaibHO TipeiHa3HauYEHHbBIE WITH TIOATOTOBJICHHBIE TPYyOKH BHYTPEHHUM JTHAMETPOM [0
12 mm (0,5 mrotima) mrst m3Bineuenus raza UFs u3 poropHoit TpyObI o MeToay TpyOku [Tuto
(T.e. c OTBEpCTHEM, HATIPABICHHBIM Ha KPYTOBOI OTOK r'a3a B POTOPHOU TPyOe, K IpUMeEpYy,
MOCPEACTBOM M3rnba KOHIA pPaguallbHO PACHOJIOXKEHHOH TpPYyOKH), KOTOpPBIE MOXKHO
MPUKPENUTh K MEHTPAITbHON cHCTeMe W3BJIeUeHUs Ta3a. TpyOKHM M3TOTOBIEHBI W3
MarepuasioB, kopposzuecToilkux kK UFg, wWIM 3alyiaroTcs TMOKPBITUEM U3 TaKHUX
MaTepHaloB.

CrnenmaJjibHO NpeAHa3HAYeHHbIE WM MOAT0TOBJIEHHbIE BCIIOMOraTeJIbHbIe CUCTEMBI,
o0opynoBaHUe M KOMIIOHEHTHI JJIl NCNOJIb30BaHNs HA Ta30eHTPHPYKHON
YCTAHOBKE 10 000rallieHUI0

BBOJIHOE 3AMEYAHUE

BcmomorarensHble  CUCTEMBI, O00OpYZOBaHHE H KOMIIOHGHTBHI Ta30LeHTPpU]YKHON
YCTaHOBKH 10 00OTaIICHHUIO TPEACTABISIOT COO0H CHCTEMBI YCTAHOBKH, HEOOXOIUMBIE IS
nonaun UFe B eHTpudyTH, Ui CBA3H OTACIBHBIX HEHTPU(DYT MEXITy co00il C Ienbro
00pa3zoBaHUs KacKaJoB (WM CTYTICHEH), 9TOOBI TOCTHYh 00Jiee BHICOKOTO OOOTAaIEHUS U
W3BIIEYb «IIPOAYKT» U «XBocThDy UFs 13 ieHTpryT, a TaKke 000pya0BaHNe, HEOOX0AUMOE
JUISL TIpUBEACHUS B ICHCTBHE TIECHTPU(YT WIH TS yripaBiieHus ycraHoBkoi. O0sraHO0 UFs
UCHIApSAETCS U3 TBEPIBIX BEILISCTB, MOMEIICHHBIX BHYTPU MOJOTPEBACMbIX aBTOKJIABOB, H
MoJlaeTcss B Ta3000pa3HoON ¢dopMe K IeHTpUdyraMm depe3 CHUCTeMYy KOJUICKTOPHBIX
TpyOompoBosoB kackana. «lIpomykt» u «xBocThl» UFs, moctynatoniie 3 neHTpudyr B
BUJC Ta3000pa3HbIX IIOTOKOB, TaKXKe MPOXOISAT 4Yepe3 CHUCTEMY KOJIICKTOPHBIX
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TpyOOIPOBOIOB KacKaa K XOJIOAHBIM JIOBYIIKaM (paOOTaroIIMM PU TEMIIEpaType OKOJIO
203K (=70°C)), rae OHM KOHICHCUPYIOTCS M 3aTEM MOMEIIAIOTCS B COOTBETCTBYIOIINE
KOHTEHHEpHI I TPAaHCIIOPTUPOBKY HIIM XpaHeHHUs. Tak Kak ycTaHOBKa IO 0OOTalleHHIO
COCTOMT W3 MHOTHX TbhICSY UEHTpU(DYr, COOpaHHBIX B KacKaJbl, CO3MAIOTCS
MHOTOKHJIOMETPOBBIE KOJUIEKTOPHBIE TPYOONPOBOIBI KacKaJOB C THICSYAaMH CBapHBIX
BOB, IIPpHYEM CXEMa OCHOBHOM 4YacTH HX COCIII/IHCHI/Iﬁ MHOT'OKpPaTHO TIIOBTOPACTCA.
O06opynoBanne, KOMIOHEHTHI U CUCTEMBI TPYOOIPOBOIOB U3TOTOBIIAIOTCS C COOMIOICHUEM
BBICOKUX TPEOOBAHMH K BaKyyM-TUIOTHOCTH U YHCTOTE 00pabOTKH.

Cucremsl HOI[a'llrl/CI/ICTeMI)I O0TBOJA «IIPOAYKTA» U «XBOCTOB»

CHGLII/IaJ'ILHO Ope€aAHAa3HAUYCHHBIC WM TOATOTOBJICHHBIC TCEXHOJOI'MYCCKUE CUCTCMBI,
BKJIIIOYArOmue:

MHUTAIONINE aBTOKJIABHI (WM CTaHINH), Uctoib3yeMble 1t monaun UFg B kackamsrl
uentpudyr npu aasiaenuu 1o 100 klla (15 dyHT/KB. Ar0HIM) 1 TpU cKOpOCTH 1 Kr/4
HiH 0oJIee;

JecyOIMMaTOoPBI (T XOJIOIHBIC JIOBYIIIKH), UCTIONB3yeMble sl BhiBeneHust UFs u3
kackaoB mpu aasieHun 10 3 klla (0,5 GyHT/KB. A10¥IM). [lecyOnmMaTopbl CIIOCOOHBI
oxaxaarbes 10 203 K (=70°C) u narpesathes o 343 K (70°C);

CTAaHIMU «IPOAYKTa» M «XBOCTOB», HUCIONb3yemble s mnepememienus UFe
B KOHTEHWHEPHI.

Orta ycraHOBKa, 000OpynoBaHHE M TpPyOONPOBOIBI IONHOCTBIO H3TOTABIUBAIOTCA M3
croiknx kK UFs wMarepmamoB  wiM  3alIUIIAOTCA  TOKPBITHEM M3 HUX
(cm. TIOSICHUTEJIBHOE 3AMEYAHUE x manHOMY paszeny) ¢ COO0IeHHEM BBICOKAX
TpeOOBaHMH K BaKyyM-IUIOTHOCTH M YHUCTOTE 00pabOTKH.

MamuHHbIe CHCTEMBI KOJLUIEKTOPHBIX TPYOOIIPOBO0B

CrenuanbHO TIpefHA3HAUCHHbIE WJIM IIOATOTOBICHHBIE CHCTEMBI TPYOONPOBOAOB U
KoJiekTopoB st yaepxkaHuss UFs BHYTpH HEeHTpU(]YXKHBIX KackaloB. JTa CeTh
TpyOONPOBOAOB OOBIYHO MPEACTABIACT COOOH CHUCTEMY C «TPOHHBIM» KOJIIEKTOPOM, U
Kax1asi IEeHTpudyra coeOUHEHa C KaKABIM M3 KOJUIeKTOpoB. CliemoBaTelbHO, cXeMa
OCHOBHOW YaCTH WX COEIWHEHHS MHOTOKpaTHO ToBTOpsAercs. OHa TONHOCTHIO
m3rotapnuBaercss u3 croikux K UFg wmarepuanoB (cm. [NOSACHUTEJIBHOE
3AMEYAHUE k HacrosimemMy pa3zaeny) ¢ COOM0JeHIeM BEICOKUX TPEOOBaHU K BaKyyM-
IJIOTHOCTH B YACTOTE 00pabOTKH.

Macc-cnekTpoMeTpbl/ucTouHuku HoHOB 1Jist UF

CrienualibHO TIpeHA3HAYCHHBIC WJIU TMOJTOTOBICHHBIC MAarHUTHBIC WM KBaJIPYTOJIBHBIC
MacC-CIEKTPOMETPHI, CITIOCOOHBIC TTPOU3BOIUTE MIPSIMOM 0TOOp TIPOO IMOgaBaEMOM MacCHI,
«IPOJIYKTa» WIH «XBOCTOB» M3 ra3oBbix MOTOKOB UFs u 00amaromiye moaHsM HabopoM
CIICYFOIUX XapaKTePUCTHUK:

1. yAenpHas pa3pelaroniasi ClIocOOHOCThH 1Mo Macce cBbimie 320;

2. CoACpKAT HMCTOYHUKH HWOHOB, HM3IOTOBJICHHBIC M3 HHUXpPOMa WHIXM MOHEIA HWIN
3alMUIICHHBIC ITOKPBITUEM U3 HUX, UJIU HUKCIIMPOBAHHBIC,

3. COACPIKAT NOHU3AITMOHHBIC UCTOUYHHKHU C 60M6ap,[[PIpOBKOﬁ QJICKTPOHAMU

4. colleprKaT KOJUIEKTOPHYIO CHCTEMY, TPUTOHYIO JUTSI U30TOITHOTO aHAIN3a.
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IIpeoGpa3zoBaTesin 4acTOTHI

[IpeoOpazoBaTenu dYacTOTHl (Takke€ W3BECTHBIE KaK KOHBEPTOPHI WM HHBEPTOPHI),
CrHelnallbHO TIpeIHa3HaueHHbIEe WM MOATOTOBJICHHBIE JUII MUTAHHUsI CTATOPOB ABHUTaTENeH,
ompeneneHHbIX B moAanyHkre 5.1.2.(d), win 4acTu, KOMIIOHEHTHI W TOACOOPKH TaKWX
mpeoOpa3oBaTeNIe 9acTOTHI, 00JIaAIONTHE ITOJTHBIM HA00POM CIIEAYIOIIHNX XapaKTePUCTHK:

1. MHoOroda3HbIi BeIxo/ B auana3zone ot 600 1o 2000 I';

2. BBICOKasl CTaOMIIBLHOCTH (CO cTabmuimu3arueit yactoTsl tyuie 0,1%);
3. HU3KHE HeIMHEHHbIe UCKakeHus (MeHee 2%);

4. ko3 duimenT moneznoro aeicTus cebitie 80%.

[HOACHUTEJIBHOE 3AMEYAHUE

[lepeuncnenHoe BhIIE O0OOPYIOBaHWE BCTYMAeT B HEMOCPEICTBEHHBI KOHTAKT C
texHoJorndeckuM Ta3oM UF¢ miam HemocpemcTBeHHO YIIpaBisaeT padoToi meHTpudyr u
MPOXOXKICHUEM Ta3a OT HEHTPUPYTH K HeHTpudyre U U3 Kackazaa B KacKaj.

Kopposuecroiikue k UFs MaTepuansl BKIHOYAOT HEP)KaBEIOLIYIO CTaslb, aJIOMHHUM,
JIIOMUHMEBBIE CIUIaBbl, HUKENb WU CIUIaBbI, coaeprkaimue 60% u 0onee HUKeEs.

CrnenmaJjbHO NpeAHAa3HAYeHHbIE UM MOAT0TOBJEHHbIe COOPKH M KOMIIOHEHTHI 1A
HCII0JIb30BaHNS NPH ra3oau¢¢py3noHHOM 000TraleHn

BBOJAHOE 3AMEYAHUE

[pu razomuddy3snoHHOM  MeToje  pa3AeiicHHsT  HM30TOIOB  ypaHa  OCHOBHOH
TEXHOJIOTHYECKOH COOpPKOH SBIISICTCA CIELHUAIbHBI TMOPUCTBIH Tra30au(Qy3nOHHBIN
Oapbep, TEINIOOOMEHHMK Ui OXJIAXKICHUS Taza (KOTOpBI HarpeBaercsi B Ipolecce
CKaTHsl), YIUIOTHUTENbHBIE KIIAllaHbl U PErYIHUPYIOIINE KIAIaHbl, a TAKKE TPYOOIPOBOIBI.
[Mockonbky B razonud@y3HOHHON TEXHOJOTMH HCIONB3YeTCs IECTU(TOPHCTHIA ypaH
(UFs), Bce obopymoBaHue, TpyOONpOBOIBI M HMOBEPXHOCTH HM3MEPHUTENIBHBIX HPUOOPOB
(xoTOpBlE BCTYHAalOT B KOHTAaKT C Ia30M) JOJDKHBI M3rOTABIMBATHCS M3 MAaTEpUaloB,
coxpansromux crabuwibHOCTh Tpu KoHTakTe ¢ UFs. Tazomuddysnonnas ycranorka
COCTOMT M3 psAla TAKHX COOPOK, TaK YTO UX KOJTMYECTBO MOKET OBITh BAsKHBIM MIOKa3aTeIIeM
KOHEYHOT0 NPeTHA3HAYCHHUS.

T'azonnddy3uonnnie 6apbepbl

a) CrnenmanbHO NpeAHa3HauYeHHbIE WM OATOTOBICHHBIE TOHKHUE, TIOPUCTHIE (PHIBTPHI
¢ pasmepom 1op 100-1000 A (anrcrpem), Tonmunoii 5 mm (0,2 mroiimMa) WIM MeHbIIE, a
1 TpyOUaTeix GopM amamerpoMm 25 MM (1 qI0HWM) WIIM MEHBINE, U3TOTOBJICHHBIC W3
METaJUTUYECKUX, MMOJIMMEPHBIX UM KEPAMHUYECKHX MaTepuaio, kopposuectorkux k UFs,
u

b)  cnennanbHO NOATOTOBJICHHBIE COSANHEHUS UM MOPOIIKH AJISl U3TOTOBJICHUS TAKUX
¢unbTpoB. Takue cOeqUHEHUS U MTOPOLIKH BKIIOYAIOT HUKENb WK CIUIABBI, COICpIKaIIne
60% wnmu Oomee HUKeNns, OKcua amoMuHus wunn croidkue kK UFg momHOCTBIO
(TOpHpOBaHHBIEC YIIEBOAOPOIHBIE MOTUMEPBI C YUCTOTOH 99,9% wmnu Oonee, pasmepoM
yactull MeHee 10 MKM M BBICOKOW OJHOPOJHOCTHIO YACTHIl MO KPYMHOCTHU, KOTOpBIE
CHEeNUAILHO TIOATOTOBIICHBI TSl U3TOTOBIEHUS ra3oaudy3uoHHbIX 6apbepoB.
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5.3.3.

5.34.

5.3.5.

54.

Kameps! nuddysopos

CriernanbHO TIpeHA3HAYEHHBIE WJIM TOATOTOBICHHBIE TEPMETHYHBIE MIHHIPUYECKUE
cocynel auamerpom 6oiee 300 mm (12 mroiimoB) u muHOU 6osiee 900 mMm (35 AroitMoB),
WIN OpSIMOYTOJbHBIE COCYIbl CPaBHUMBIX Pa3MEpOB, UMEIOIIME OIWH BITYCKHOM U JBa
BBHIMYCKHBIX TATpyOKa, MUaMeTp Kaxaoro M3 KOTopwix Oomee 50 MM (2 mioiima), uis
MoMeleHuss B HUX ra3oauddy3uoHHBIX 0apbepoB, M3rOTOBICHHBIC U3 cTOMKMX K UFg
MaTepHalioB WM 3alIUILIEHHbIC TOKPHITUEM U3 HUX, U MPEJHA3HAYCHHBIC JIJIs1 YCTAHOBKH B
TOPU30HTAIBHOM WU BEPTUKATBHOM IMOJOXKEHUH.

Kommnpeccopbl 1 razoanyBku

CrnenuanbHO TpeJHA3HAYCHHBIE WM IIOJTOTOBJICHHBIE OCEBBIC, LEHTPOOCIKHBIC WIN
00bEMHBIE KOMITPECCOPHI, HJIH Fa30IyBKH C IPOU3BOIUTEILHOCTBIO HA BCOCE | M*/MHH I
6onee UFs u ¢ naBneHnem Ha BbIXoae A0 Heckonbkux coteH klla (100 GyHT/KB. aroiim),
npeAHa3HauYeHHbIE 7SI TOJITOBpeMeHHOU KcIutyarauu B cpene UFs ¢ anexrpoaBurarenem
COOTBETCTBYIOIIEH MOIMHOCTH WM O€3 Hero, a TaKkKe OTHEIbHBIE COOPKHM TaKuX
KOMIIPECCOPOB U Ta30lyBOK. DTH KOMIIPECCOPHI M Ta30{yBKH UMEIOT Tepena] AaBlIeHus
ot 2:1 1o 6:1 u u3roraBnuBaroTcs u3 crokux k UFs MaTepuanoB Wil MOKPHIBAIOTCS UMHU.

YiioTHeHus Bpalialmuxcs BajioB

CrenmanbHO TpenHAa3HAYCHHbIE WJIM IOATOTOBJICHHBIE BaKyyMHBIE YIUIOTHEHUS,
YCTaHOBJICHHBIE HAa CTOPOHE TOJAaYd W HAa CTOPOHE BBHIXOJA I YIUIOTHEHHWS Bala,
COEQUHAIOLIET0 POTOP KOMIIpeccopa WJIM ra30lyBKH C IPUBOJHBIM JBUIAaTENIEM, C TEM
4TOOBI 00ECTICUNTh HACKHYI0 TepPMETU3aIUI0, PEIO0TBPAIIAONIYI0 HaTEKaHUE BO3AyXa
BO BHYTPEHHIOI Kamepy KOMIIpeccopa WM ra3ofayBkH, KoTopas HanonHeHa UFg. Takue
VIUIOTHEHUsI OOBIYHO MPOCKTUPYIOTCS Ha CKOPOCTh HaTeKaHHs OyQepHOro raza MeHee
1000 cm®/mum (60 mroiim®/mun).

TennoooMeHHUKH 11 oxJakaenus UFg

CrenmanbHO NpeAHa3HAYEHHbIE WIN MTOATOTOBIEHHBIE TEINIOOOMEHHHUKY, H3TOTOBICHHBIE
u3 croiikux Kk UFs mMarepuanoB uiaM MOKpHITEIE UMH (32 MCKIIOUEHHEM HEprKaBerollei
CTaJIN), UITU MEJIbI0, MITH JTIOOBIM COYETaHUEM ITHX METAJUIOB U PACCUNTAHHBIE HA CKOPOCTh
M3MEHEHUs JaBleHUsI, onpenensiomero yreuky, meree 10 [a (0,0015 gyHT/KB. AroiiM) B
yac ripu niepenane nasiaerns 100 klla (15 ¢pyHT/KB. q10iiM).

CrnenmaJjibHO NpeAHA3HAYCHHbIE WJIH MOATOTOBJICHHBIE BCIIOMOraTeJbHbIe CHCTEMBI,
000py10BaHHe U KOMIIOHEHTHI JJIsl MCIIOJIb30BAHMS NPH ra3oaudy3noHHOM
ol0oramennu

BBOJHOE 3AMEYAHUE

BcmomorarensHble cUCTEMBI, 00OpPY/IOBaHHE W KOMITOHEHTHI IS Ta301u((y3HOHHBIX
YCTaHOBOK IO 00OTAIICHUIO MTPECTABNISIOT COO0U CHCTEMBI YCTAHOBKH, HEOOXOUMBIC JTS
nmoxaun UFe B razoanddhy3noHHyI0 COOPKY, UTSI CBSI3U OTIEIHHBIX COOPOK MEXKITY CO00H 1
obpaszoBaHHg KacKaZoB (WM CTyNEHEH) C IEeNbI0 MOCTENEHHOTO MOCTIKEHUs Oojee
BBICOKOTO O0OTaIlleHUs] W U3BJICUCHUS «IPOIYKTa» U «XBOCTOB» UFs u3 nuddy3noHHbIX
KackaioB. BBHly BEICOKOWHEPIIMOHHBIX XapaKTePUCTHK AU (DO Y3HOHHBIX KACKAIOB JIF000E
IMPEPBIBAHUC UX pa6OTI)I, 0CO0EHHO UX OCTaHOBKa, IMPUBOAAT K CEPHLE3HBIM IMOCIICACTBUAM.
CrnenoBatenbHO, Ha Ta30AU(PY3MOHHON YCTAHOBKE Ba)XKHOE 3HAUECHHE MMEIOT CTPOTOC H
MOCTOSTHHOE TO/IEPKAHNE BAKyyMa BO BCEX TEXHOJIOTMUYECKUX CHCTEMAax, aBTOMATHYCCKAs
3alMTa OT aBapuii M TOYHOE aBTOMATHUYECKOE PETYJIMpOBaHME IMOTOKa rasza. Bce 3To
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5.4.1.

5.4.2.

5.4.3.

MPUBOANT K HEOOXOJWMOCTH OCHAIIEHUS YCTAHOBKH OOJBIIUM  KOJHMYECTBOM
CHETMATFHBIX H3MEPUTENBHBIX, PETYINPYIONINX U YIPABISIONINX CHCTEM.

O6wrun0 UF¢ ncnapsieTcst u3 MWIMHAPOB, TIOMEIICHHBIX BHYTPY aBTOKJIABOB, U IMOAACTCS B
ra3oo0pa3Hoil popMe K BXOIHBIM TOUYKAM Yepe3 CHUCTEMY KOJUIEKTOPHBIX TPYOOIpPOBOAOB
kackaga. «lIpomykt» um «xBoctbl» UFg, mocTymaromue M3 BBIXOOHBIX TOYEK B BHIE
ra3000pa3HbIX IIOTOKOB, IPOXOIAT Uepe3 CUCTEMY KOJIJIEKTOPHBIX TPYOOIIPOBOJOB KacKaia
n00 K XOJOAHBIM JIOBYLIKaM, JHOO K KOMIIPECCOPHBIM CTaHIMAM, TA€ Ta3000pa3HBIN
notok UFs cxxmkaeTcs u 3areM MOMeEINAeTCs B COOTBETCTBYIOIIME KOHTCHHEPHI IS
TPAaHCHOPTUPOBKKM winn  xpaHeHHs. Ilockonbky razomuddys3roHHas ycTaHOBKa 10
oboraimeHno uMeeT OOJbIoe KOIMYECTBO Ta3oqu(y3nOoHHBIX COOpPOK, cOOpaHHBIX B
KacKaJbl, CO3JAI0TCS MHOTOKMJIOMETPOBBIC KOJUIEKTOPHBIE TPYOOIPOBOABI KacKazoB ¢
THICSIYAMU CBAPHBIX IIIBOB, IPHYEM CXE€Ma OCHOBHOW YacCTH MX COEAMHEHHH MHOTOKPaTHO
IMOBTOPACTCA. O6OPYI[OB3HI/IC, KOMITOHCHTBI U CUCTCMBI TPY6OHpOBOI[OB HU3TOTOBJIAIOTCA C
COOJIIOZICHUEM BBICOKMX TPEOOBaHUH K BaKYyM-TNIOTHOCTH U YUCTOTE 0OPAOOTKH.

CucreMbl Moga4n/CUCTEMBI OTBOAA «IMPOAYKTA» U «KXBOCTOB»

CrnenuanbHO TpeTHA3HAUYEHHBIE WM IIOATOTOBJICHHBIC TEXHOJIOTHYECKHE CHCTEMBI,
cnocoOHbIe paboTats mpu AasieHun 300 Ila (45 ¢pyHT/KB. q10HM) UM MEHEe, BKJIIOYas:

MUTAIOIIAE aBTOKJIABHl (MJIM CHCTEMBI), HcHoib3dyemble mis mojgadun  UFe
B razoau¢ Ghy3noOHHBIC KaCKaIbl;

JecyOauMaTophl (T XOJIOAHBIC JIOBYIIKH ), UCTIONB3yeMble s BhiBeaeHust UFs u3
razoandy3noHHBIX KaCKa/lO0B;

craamun oxwkeHus, rae UFq B razooOpasznoit Gopme m3 Kackama CKHUMACTCS
Y OXJIQXKIAETCS JI0 KUIKOTO COCTOSHUS,

CTaHLIMU «IPOAYKTa» WM «XBOCTOB», HCIONb3yeMble ais mnepeMenienus UFg
B KOHTEUHEPHI.

CucreMbl KOJJIEKTOPHBIX TPYOONIPOBOA0B

CrenmanbHO TpeaHa3HA4YeHHBIE WM IIOATOTOBJIEHHBIE CHCTEMBI TPYOONpPOBOIOB H
cucTeMBbl KoJulekTopoB 1uis yaepxkanusi UFs BHyTpu razonnddy3noHHBIX KacKaloB. JTa
CeTh TPyOONPOBOIOB OOBIYHO MPEJCTABISIET COOOH CUCTEMY C «IBOMHBIM» KOJUIEKTOPOM,
I/ie KaXKaas ssueiika coelnHeHa ¢ KaKAbIM U3 KOJUIEKTOPOB.

BakyyMHbI€e CHCTEMBI

a)  CHenmanbHO NpeIHA3HAYEHHBIE MM TOATOTOBICHHBIE KPYIHBIE BaKyyMHBIE
MarucCTpajid, BaKyyMHBIC KOJUICKTOPbI W BaKYYMHBIC HACOCBI IMPOHU3BOAHUTCIBHOCTBIO
5 v*/mun (175 dyt’/Mun) unu Gonee.

b) BakyyMmHBIE HAacOCHI, CIIEHMATBHO MpeJHa3HAuYCHHBIC JUIS PaOOTHI B COJepIKallei
UFs atMocdepe W M3rOTOBICHHBIC M3 ATIOMUHMS, HUKEJS WM CIUIABOB, COAEPIKAIINX
0onee 60% HUKENS UITH IOKPBITBIE UMU. DTH HACOCHI MOTYT OBITh HJIM POTAIIHOHHBIMU, UITH
HOPIIHEBBIMH, MOTYT HMETh BBITECHSIONINE U (PTOPUCTOYTIIEPOIHBIC YIUIOTHEHUS, a TAKXKE
B HUX MOTYT IIPHCYTCTBOBATH CHEHATIbHBIE pab0dHe KHIKOCTH.
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5.4.4.

5.4.5.

5.5.

CneunuajibHble CTONOPHBIE H Pery/IHPYOLIHe KIaNaHbl

CrnennansHO TpeTHA3HAYCHHBIE WM TIOJTOTOBJICHHBIC PYYHBIC WM aBTOMATHYECCKUE
CTOIOPHBIC U PETYJIMPYIONIUE KIIAMIaHbl CUIIb(OHHOTO THITA, U3TOTOBIECHHBIC U3 CTOHKUX K
UFs matepuainos, auametpom ot 40 mo 1500 mm (1,5 mo 59 nroiiMoB) [uist yCTaHOBKH B
OCHOBHBIX W BCIIOMOTATENIbHBIX CHCTeMaX Ta30Au(Qy3noHHBIX YCTAaHOBOK IIO
00oTaICHUIO.

Macc-cnekTpoMeTpbl/HcTOYHMKH HOHOB 1J1s1 UFs

CrenmanbHO IpeAHA3HAUYEHHbIE WM MOATOTOBJICHHBIE MAarHUTHBIC WM KBaIpPYyNOJIbHBIE
Macc-CIIeKTPOMETPBI, CIOCOOHBIE TPOM3BOAUTE MPSAMON 0TOOP MPOO MMoaBaeMoi Macchl,
«TPOAYKTa» HIIM «XBOCTOB» M3 ra30BhIX MOTOKOB UFs u obnamaronire monMHEIM HA00pOM
CIICAYIOIINX XapaKTEPUCTHK:

1. yIenbHas pa3perniaromnias CliocoOHOCTh 1o Macce cBhime 320;

2. COACPIKAT HMCTOYHUKH HOHOB, U3IOTOBJICHHLIC M3 HHUXpOMa WJIX MOHCIA WU
3alMUIICHHBIC ITOKPBITUEM U3 HUX, UJIM HUKCIIMPOBAHHBIC,

3. coJiepKaT HOHHU3AIMOHHBIE UICTOYHUKH ¢ O0MOApANPOBKON AIIEKTPOHAMHU;
4. coJlepKaT KOJUIEKTOPHYIO CHCTEMY, IPUTOTHYIO JUIsI U30TOITHOTO aHaIN3a.
MNOACHUTEJIbHOE 3AMEYAHUE

[lepeuncrnenHoe BhIIE O0OOPYJOBaHWE BCTYMAeT B HEMOCPEICTBEHHBI KOHTAKT C
texHonorndeckuM razoM UFs, m1060 HEMOCpeACTBEHHO pPEryjHpyeT MOTOK B Ipenenax
Kackaga. Bce MOBepXHOCTH, KOTOpBIE BCTYHAIOT B KOHTAKT C TEXHOJOTUYECKUM Ta3oM,
LEJINKOM H3roTaBIMBaroTCsi U3 cToikux Kk UFe MarepuanoB WM MNOKPBIBAIOTCS HMHU.
Jlnst menmet pa3AenioB, OTHOCSIIMXCS K Ta30au@@y3noHHBIM yCTPOHCTBAM, MaTephabl,
koppo3uectorikue kK UFg, BKIIOUaOT HEPIKABEIOIIYIO CTallb, aJIIOMUHUAM, aJlOMUHUEBBIE
CIUTaBbI, OKCHJI aJJFOMUHUSI, HUKEIlb WU CIUIaBHI, conepxamue 60% wumm Oonee HUKENS, a
takke croiikne kK UFq MOTHOCTBIO (hTOpHPOBAHHBIC YTIIEBOAOPOIHEIE TIOTUMEPHI.

CnenuajabHO npeaHasHa4Y€HHbIC WM MOAT0TOBJICHHbLIE CUCTEMDI, 060py)mBaHne Hu
KOMIIOHEHTBHI 1JIf UCIIOJIB30BAHUA HA YCTAHOBKAX a3POAHHAMHUYIECCKOI0 o0oramieHusl.

BBOJAHOE 3AMEYAHUE

B mporneccax aspoamHamMuyeckoro oboramieHus cMech razoodpasnoro UFe u srerkoro rasa
(BOIOpOI MM TEMIT) CKUMAETCS U 3aTEM MPOIYCKASTCs Yepe3 pa3AeisAIoliie 3JIEMEHTHI,
B KOTOPBIX HW30TOMHOE pa3JelIeHHuE 3aBepIIaeTcs IOCPEICTBOM MOIYUYSHHS OOJIBIINX
IIEHTPOOCSKHBIX CHJI TI0 TEOMETPHH KPUBOJUHEHHOW CTEHKH. Y CIENTHO pa3paboTaHbl JaBa
IpoIecca 3TOr0 THUIMA: MPOIECC COIUIOBOTO pa3JeNeHHsl W IMPOLECC BUXPEBOH TPYOKH.
st 000X MpoIecCOB OCHOBHBIMH KOMIIOHEHTAMH KacKaga paslelieHHsl SIBISIFOTCS
MWIAHAPUYIECKHEe KOPIyca, B KOTOPBIX pa3MelIeHbl CIIeUAIbHBIE pa3eluTeNIbHbIC
3JIEMEHTHI (COIUIA WIIK BUXPEBBIC TPYOKH), Ta30BbIC KOMIIPECCOPHI U TEIIIOOOMEHHUKH JIJIS
yaaneHus oOpasyolerocs Npu CKaTHH Temna. g a’spoIuHaMHYecKMX YCTaHOBOK
TpeOyeTcs memblid P/l TAKKX KacKaJlOB, TAK YTO UX KOJMYECTBO MOXKET CIY)KUTh BAXKHBIM
yKazareileM KOHEYHOTO HWCIOJh30BaHMs. [IOCKONBKY B a’poIWHAMHYECKOM IPOIECcCce
ucnonszyercsi UFg, moBepxHOCTH Bcero 000pyJ0BaHMsI, TPYOOIIPOBOIOB M H3MEPHUTEIBHBIX
npuOOpoB (KOTOpHIE BCTYNAalOT B KOHTAaKT C Ta30M) JOJDKHBI H3TOTABIUBATHCH U3
MaTepUuasioB, COXPAHSIOMUX yCTOMUUBOCTE ITpH KOoHTakTe ¢ UFs.
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5.5.1.

5.5.2.

5.5.3.

5.5.4.

[NOACHUTEJIbBHOE 3AMEYAHUE

IlepeuniciieHHBIE B HACTOSIIIEM pa3jelie dJEMEHTH BCTYNAlOT B HEMOCPEICTBEHHBIN
KOHTAaKT ¢ TexHoJiorudeckuM ra3zoM UF¢ mu00 HEmocpeAcTBEHHO PETyJIUpPYIOT IMOTOK B
mpejenax Kackana. Bce moBepXHOCTH, KOTOPBIE BCTYIMAIOT B KOHTAKT C TEXHOJIOTHYECKHM
rasoM, IEJIUKOM H3TOTaBiIuBaroTCs uU3 crolkux K UFg¢ MarepuanoB, Wi 3alllUIIEHBI
MOKPBITUEM W3 TaKHX MaTepuasioB. J[ms 1enel pasziena, OTHOCSIIETOCS K DJIEMEHTaM
a’pOIMHAMUYECKOT0 o0oraiieHus, kopposuectorikue k UFs MaTepuaisl, BKIIOYAIOT ME/Ib,
HEP)KaBCIOMIYIO CTallb, ATIOMHHHM, aTIOMUHUCBBIC CIUIABBI, HHUKEIh WA CIUIABHI,
conepkamue 60% nim 6ojee HuKens, a Takke croiikue kK UFs monHocThIo hroprpoBaHHbIe
YIJIEBOJOPOIHBIE TOTUMEDBI.

PasneauTenbHbIe cOILIA

CrnenmanbHO TpeIHA3HAYCHHBIC WM ITOATOTOBIICHHBIC pa3ICIUTEIbHBIC COIUIA W WX
cOOpKH. Pa3nenuTeNbHbIe COTUTa COCTOAT U3 MICICBUIHBIX H30THYTHIX KAHAJIOB C PaiyCOM
nusruda meree 1 mm (066raHO oT 0,1 mo 0,05 mMm), Kopposuectotikux Kk UFs, 1 nmeromux
BHYTPCHHIOIO PEXKYIIYIO KPOMKY, KOTOpasi pa3ielisseT IPOTEKAOIMUHA Yepe3 COIIo Ta3 Ha
IBe (ppaKInu.

Buxpesbie TpyOKkHn

CriennanbHO TIpeHA3HAYCHHBIE WJIM TIOJTOTOBIICHHBIE BUXPEBBIE TPYOKH M UX COOPKH.
Buxpesrie TpyOKH UMEIOT IIMIMHIPUICCKYIO WIIH KOHYCO00pa3HyIo (popMy, H3TOTOBJICHBI
u3 koppo3uecTorkux k UFs MaTepraioB win 3alUIICHB] TOKPBITHEM U3 TAKUX MaTCPUAJIOB
u umerotT auametp ot 0,5 cM A0 4 cM [IpU OTHOLIECHUHU JUIUHBI K AuameTpy 20:1 umu meHee,
a TaKXke OAHO WM OoJjiee TaHTEHIIMAIhbHOE BXOIHOE OTBEpPCTHE. TpyOKH MOTYT OBIThH
OCHAIIIEHBI OTBOJIAMH COILJIOBOI'O THIIA HA OJHOM MJIM Ha 000MX KOHIIaX.

[HOACHUTEJIBHOE 3AMEYAHUE

[IuTaTenpHBIA Ta3 MOCTYMAET B BUXPEBYIO TPYyOKY MO KacaTeNbHON C OJHOTO KOHIA HMITH
yepe3 3aKpyUHUBAOIIHE JIOMATKU WX Yepe3 MHOTOUHCIICHHBIC TAHTCHIIMATBLHEIC BXOIHBIC
OTBEPCTHSI BIOJIb TPYOKH.

Kommnpeccopbl 1 razonyBku

CHeHI/IaJIbHO NMpE€AHA3HAUYCHHBIC WM IOATOTOBJICHHBLIC OCEBLIC, ]_IeHTpI/I(bY)KHBIe HIIn
00BEMHBIE KOMIIPECCOPHI WJIM Ta30]lyBKH, U3rOTOBICHHBIE U3 Koppo3uectoiikux k UFg
MaTepHaoB, UK 3aIIUIICHHbBIC TOKPHITHEM U3 TAKUX MAaTEPHAJIOB, MPOU3BOAUTEILHOCTHIO
Ha BXoje 2 M°/MuH 1 6onee cMecn UFs i1 Hecymero rasa (BOIOPO HITH TEIIHiA).

TTOACHUTEJIBHOE 3AMEYAHUE
Takue KOMIIPECCOPHI U Ta30{yBKH OOBIYHO UMEIOT Iepena nasienus ot 1,2:1 mo 6:1.
YI10THeHHsI BPAIIAIOIINXCS BAJIOB

CrnenuanbHO MpeHa3HAYCHHBIC WIH ITOATOTOBIICHHEIC YIIOTHCHUS BPAIIAIOIINXCS BaJIOB,
YCTAaHOBJICHHBIE HAa CTOPOHE MOJAa4d U HA CTOPOHE BBIXOAA IS YIUIOTHEHUS Baa,
COEIUHSIONIETO POTOP KOMIIPECCOpa WIIH POTOP Ta30AyBKH C TPUBOIHBIM JBUTATEIEM, C
TeM 49YTOOBI 00€CIeYnuTh HAASKHYI0 TEePMETH3AIMI0, IPEAOTBPAIIAOIIYI0 BBIXOI
TEXHOJIOTUYECKOTO ra3a WM HaTeKaHUe BO3yXa WK YIUIOTHSIONIEr0 ra3a BO BHYTPEHHIOIO
KaMepy KOMIIpeccopa Wil ra301yBKH, KoTopas 3amonHeHa cMeckio UFg 1 Hecyiero rasa.
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5.5.5.

5.5.6.

5.5.7.

5.5.8.

5.5.9.

Tenm000MeHHHKH IJISI OXJIAKICHHUS ra3a

CHeI_[I/IaJIBHO MpE€AHa3HAUYCHHBIC WJIM ITOATOTOBJICHHBIC TeHHOO6MeHHI/IKI/I, HU3roTOBJICHHBIC
nus3 KOppO3I/IGCTOI>'IKI/IX k UFs MaTCpUuajioB WM 3alIUIICHHBIC TOKPBITUEM H3 TaKUX
MaTCpUuajloB.

Koxxyxu pa3neasiioniux 3J1eMeHTOB

CHeI_[I/IaJIbHO MMpE€AHA3HAYCHHBIC UM ITOATOTOBJIICHHBIC KOXKYXHU pa3ACIAONIUuX 3JIEMECHTOB,
HU3IroTOBJICHHBIC U3 KOppO3I/ICCTOI>'IKHX Kk UF¢ MaTepuraioB WJIN 3alUIICHHBIX TOKPBITUEM U3
TAKUX MATCPUAJIOB, IJIs1 MOMCIICHUA B HUX BUXPCBBIX TPY6OK HJIN Pa3ACIIUTCIIbHBIX COIICIL.

[HOACHUTEJIBHOE 3AMEYAHUE

OTH KOXKYXH MOTYT MPEICTaBIATH cOOOH HUIMHIAPUYECKHE KaMephbl AHaMETpoM Ooiee
300 MM u mumHOM Gonee 900 MM WM TIPSAMOYTOJIEHBIE KaMephl CPAaBHUMBIX Pa3MEpOB H
MOTYT OBITh NpEeNHA3HAYCHbl AJISI YCTAHOBKU B TOPH3OHTAJIBHOM WM BEPTUKAIBHOM
HOJIOXKEHUH.

CucTemMbl IOAA4H/CUCTEMBI 0TBOJA KIMPOAYKTA» H «XBOCTOB)
CriernanbHO TIpeAHAa3HAYEHHBIE WIIM MOATOTOBIIEHHBIE TEXHOJIOTHYECKHE CHCTEMBI WIIH
o0opymoBaHHe Jjisi 000TaTUTEIBHBIX YCTAHOBOK, M3TOTOBJICHHBIC M3 KOPPO3UECTOMKHX

Kk UFs MaTcpUuajioB WK 3aIMUIICHHBIX ITOKPBITUEM U3 TAKUX MATCPHUAJIOB, BKIIIOYAIOIINC:

a) MUTAIOIIAE aBTOKJIABHI, TIEYH WA CUCTEMBI, UCToNb3yeMble it nofgaun UFe mos
rporiecca 00oTaIIeHHS;

b) JleCyOnuMaTopel (WJIM XOJIOJHBIC JIOBYIIKH), HWCIOJb3yEeMbIC IS BBIBEICHUS
Harpetoro UFg U3 mporiecca oboramienus 11 oceIyIoiero nepeMelieHus;

c) CTAaHLMU OTBEPKIACHUS WM OXHWXKEHUs, ucronb3dyemble U1 BbiBeaeHus: UFs u3
mpoiiecca oborameHus mytemM cxatus u nepesoga UFq B KUIKYIO WM TBEPIYIO
hopmy;

d) CTAaHLMU «IPOAYKTa» WU «XBOCTOBY», HCHOJb3yeMble mis nepememienus UFs B
KOHTENHEPHI.

CucreMbl KOJUIEKTOPHBIX TPYOONIPOBOAOB

CrnenuanbHO TNpeAHA3HAYEHHBIE WM OATOTOBIEHHBIE CHUCTEMBI  KOJIJIEKTOPHBIX
TpyOOIIpOBO/IOB, M3TOTOBJIEHHBIE W3 KopposuecToWkux Kk UFs MarepuanoB wumm
3aILMIIEHHBIE TIOKPBITHEM W3 TAKUX MaTepuanos, 1 yuepxkanus UFg BHyTpH
a’pOJMHAMHUYECKUX KacKaJoB. JTa CETh TPyOOIPOBOAOB OOBIYHO IMPEACTABISIET COOOM
CUCTEMY C «IOBOWHBIM» KOJUIEKTOPOM, TJ€ KaKIbIA KackaJ WIM Tpylna KacKaJIoB
COEIMHEHBI C KaXIbIM U3 KOJUIEKTOPOB.

BakyymHBI€ CHCTEMBI U HACOCHI
a) CrieriuaibHO  TpeHAa3HAYCHHBIC WM IIOJrOTOBJCHHBIC BaKyyMHBIE CHCTEMBI,
MIPOU3BOJAUTEIHLHOCTRIO Ha BXOAE 5 M)/MHH WM Gojee, COCTOSIIUE U3 BaKyyMHBIX

MarucTpaleii, BAKYyMHBIX KOJUIEKTOPOB M BAKYYMHBIX HACOCOB, U MPEIHA3HAYCHHBIC TS
pabotsl B conepxamux UFs ra3oBeIx cpenax.
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5.5.10.

5.5.11.

5.5.12.

5.6.

b) BakyymHble HacoChl, CHEIUAIbHO NMpeAHa3HAYCHHbIC WM MOATOTOBJICHHBIC IS
pabotsl B copepxamux UFs ra30BBIX cpeax v U3rOTOBIEHHBIC U3 Koppo3uecToiikux kK UFs
MaTEpUAIIOB WK 3alIUIIEHHBIX NOKPBITUEM U3 TAKUX MAaTepUasioB. B 3Tux Hacocax MOryT
WCTIOJIH30BaThCA (DTOPUCTO-YTIIEPOIHBIE YIUIOTHEHHS U CTIENUAaIbHBIE pa00YHe KHUIKOCTH.

Cl'lelll/la.]'lbl-lble CTONMOPHBIC U PETYJIUPYHOIIHUEC KIIAllIaHbI

CrnenmanbHbIE MpeaHA3HAYCHHBIC WM IOATOTOBIICHHBIE PYYHBIE UM aBTOMATHYCCKHE
CTOTIOPHBIC W PETYIHPYIONINE KIamaHbl CHIHLGOHHOTO THIIA, W3TOTOBJICHHBIC U3
Kopposuectoitkux Kk UFs MaTepraioB Wiu 3alideHHBIE TOKPBITHEM U3 TAKUX MaTEPUAJIOB,
nuamerpoM oT 40 mo 1500 MM 1711 MOHTaXa B OCHOBHBIX U BCIIOMOTATEIbHBIX CUCTEMAX
YCTAaHOBOK a3pOJMHAMHYECKOTO 00OTaIIeHHS.

Macc-cnekTpoMeTpbl/HcTOYHMKH HOHOB 1Jist UF

CrienmanbHO TpeHA3HAUYCHHBIC MM MOATOTOBJICHHBIE MarHUTHBIE WM KBaJpyMOJbHBIE
Macc-CIIEKTPOMETPBI, CIIOCOOHbBIE MPOU3BOAUTE MIPSIMOM 0TOOP MPOoO MoJaBaeMol Macchl,
«IIPOAYKTa» WIIH «XBOCTOB» U3 razoBbix NOTOKOB UF¢ u oOnanaroniye noiaHeIM HAO0pOM
CIIEIYIOIINX XapaKTePUCTHUK:

1. yIeNbHas pa3perniaromnias CliocoOHOCTh 1Mo Macce cBhimie 320;

2. COoACpKAT HCTOUYHHUKHW HOHOB, M3IOTOBJICHHBIC W3 HHUXpOMa WJIM MOHCIIA
HJIN 3allIUIICHHBIC TTIOKPBITUEM U3 HUX, WM HUKCIIUPOBAHHBIC,

3. COACPIKAT NOHU3AIIMOHHBIC UCTOUYHHKHU C 60M6ap,[[PIpOBKOﬁ QJICKTPOHAMU

4. COJEPKAT KOJUIEKTOPHYIO CUCTEMY, IPUTOAHYIO Ul M30TOIIHOI'O aHAIN3A.
Cucrems! otaesaenust UFs oT Hecymero raza

CneunanbHO TpeJHA3HAYCHHBIE WM TOATOTOBJICHHBIE TEXHOJIOTMYECKUE CHUCTEMBI
s otnenenns UFg oT Hecymiero rasa (Boopo/ia Mtk TeIvs).

[HOACHUTEJIBHOE 3AMEYAHUE

OTH CHUCTEMBI TpeAHa3HA4YeHBI IS cokparmieHws coiepxanus UFs B Hecymem raze
JIO OJTHOM YacCTH Ha MIJIITMOH WJIM MEHEE M MOTYT BKIIIOUATh Takoe 000pyI0BaHUE, KaK:

a) KpUOTEHHBIE TEIJIOOOMEHHUKH U KPHOCEMapaTophl, CIIOCOOHBIE CO3/1aBaTh
temmeparypsl —120°C win MeHee, uin

b) OJIOKY KPUOTEHHOTO OXJIXK ICHMSI, CIIOCOOHBIE co37aBaTh Temieparypbl —120°C niu
MeHee, WK

C) OJIOKM pa3[eNuTEeIbHBIX COMNENT WM BHUXPEBBIX TpyOok miust otmeneHuss UFg

OT HECYHICTO ra3a, ujiiu

d) xonoubie noBymiku UFg, ciocoOHbIe co3naBats Temmeparypsl —20°C wiu MeHee.

CrnenuajbHO mMpeAHA3HAYEHHbIE WJIM MOATOTOBJIEHHBbIE CHUCTEMbl, 000pYy10BaHUE U
KOMIIOHEHThI /JIsl HCIOJb30BAHUSI HA YCTAHOBKAX XHUMHYECKOro OOMeHAa WJIH
HOHOOOMEHHOr0 000TraleHus

BBOJAHOE 3AMEYAHUE

HesnauutenbHoe pas3inyvie H30TONOB ypaHa [0 Macce IMPUBOAUT K HEOONBIIUM
U3MCHECHUSIM B PAaBHOBECHU XUMHUYECKUX PEAKIMM, KOTOPBIE MOTYT HCIIOJIB30BATHCS B
KayecTBe OCHOBBI JUIS pa3JlelIeHUs] W30TOMOB. YCIIENIHO pPa3padoTaHO JBa MpoIecca:
KUIKOCTHO-XUIKOCTHBIN XHMHYECKIH 0OMEH M TBEPI0-)KUIKOCTHBIA HOHHBIA OOMEH.
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5.6.1.

5.6.2.

B mporiecce JUAKOCTHO-KHUIKOCTHOTO XMMHUYECKOT0 00MEHa B MPOTHUBOTOKE MPOUCXOUT
B3aUMOJICHICTBIE HECMEIIMBAIOMINXCS KUAKUX (a3 (BOJHBIX HIM OPraHUYECKHX), UTO
NPUBOAMT K (P PEeKTy KacKaIupoBaHMs ThICSY CTaaui pasnenenus. Bognas ¢asza cocrout
U3 XJOpUAA ypaHa B PACTBOPE COJSIHOM KHCIIOTBHI, opraHuueckas (asa COCTOHUT WH3
JKCTpareHTa, COACPKAIIETo XJIOPUI ypaHa B OpPraHnIeckoM pactBopureie. KOHTaKTHBIMU
(1)I/IJII>TpaMI/I B pasgCJIMTCIbHOM KacCcKaJA€ MOIyT MABJIATBCA KUIAKOCTHO-KHUIKOCTHBIC
OOMEHHBIEC KOJIOHHBI (TaKHe, KaK MMITYJIbCHBIC KOJIOHHBI C CETYATHIMU TapesIKaMu) WIIH
JKHUJIKOCTHBIC TICHTPU(YKHBIE KOHTAKTHBIC GUIBTPBL. Ha 000MX KOHIIAX pa3/IeuTEeILHOTO
Kackaja B ILeJsiX obecredeHus pedIrokca Ha KaKIOM KOHIE HEOOXOAMMbI XUMHUYECKHE
TpeBpalieHus (OKUCICHUE ¥ BOCCTAHOBJICHHUE). [ TaBHAs 3a/1adya KOHCTPYKIUU COCTOUT B
TOM, YTOOBI HE JOMYCTHTh 3arPA3HEHHS TEXHOJOTMUYECKUX TTOTOKOB HEKOTOPHIMH HOHAMHU
METAaJIOB. B CBSI3U ¢ 3THM HCTIONB3YIOTCS TUIACTUKOBBIE, MMOKPHITHIC TNIACTUKOM (BKJIFOUAs
MpUMEHEHHe (TOPUPOBAHHBIX YTIIEBOJOPOIHBIX MOJMMEPOB) W/WIHM TOKPBITHIC CTEKIOM
KOJIOHHBI U TPYOOTPOBO/IBI.

B TBepmo-KHIKOCTHOM HOHOOOMEHHOM TPOIIecCe 00OTalICHUE TOCTUTAETCS IIOCPEICTBOM
ajcopOIuu/necopOoiu ~ ypaHa Ha CHCHUAIbHOH, OYCHb OBICTPO JCHCTBYIOLICH
MOHOOOMEHHOW CcMoOJjie WM ancopOeHTe. PacTBop ypaHa B COJISTHON KHCIIOT€ W IPYyTHE
XUMHUYCCKUEC PCArCHTHI ITPOMYCKAOTCA Y€PE3 MUINHAPUICCKUEC OGOFaTI/ITeHBHBIe KOJIOHHBI,
coJiepKalllie YIUIOTHCHHBIC CJIOM ajcopOeHTa. Jlns moanmep:kaHusi HENPEPHIBHOCTH
mporiecca HeoOXoAUMa cucTeMa peqIIoKca B IEITX BEICBOOOXKICHUS ypaHa 13 afcopOeHTa
00paTHO B KUIKUAU MIOTOK, C TEM YTOOBI MOYKHO OBIJIO COOPATH «IPOAYKT» U «XBOCTBDY. ITO
JOCTUTAETCS ~ MYTEM  HWCHOJb30BaHWS  TOIAXOAANIMX  XUMHUYECKUX  PEarcHTOB
BOCCTAHOBJICHUS/OKUCIICHUSI, KOTOPBIE TIOJHOCTBIO PETEHEPUPYIOTCS B pa3felbHBIX
BHEMIHUX TETIAX W KOTOpPBIE MOTYT YaCTHYHO PETreHepHUPOBATHCS B CAMHUX H30TOIHBIX
pa3aeNMTeNIbHBIX KOJOHHAaX. [IpucyTCTBHE B mpolecce TOpsSuruX KOHIICHTPUPOBAHHBIX
pPacTBOPOB COJISIHOH KHCIOTHI TpeOyeT, 4ToObl 000pyHOoBaHME OBUIO W3TOTOBJICHO W3
CHEIMaTbHBIX KOPPO3UECTOWKHX MaTepUAIOB WIIM 3alUIIEHO ITOKPBITHEM M3 TaKUX
MaTepHaoB.

KuAKOCTHO-KMIKOCTHbIE 00MEHHbIE KOJOHHBI (XUMHYECKUI 00MeH)

[TpoTHBOTOYHEIE KUIKOCTHO-KUIKOCTHBIC 0OMEHHBIC KOJIOHHBI, UMEIOIINE MEXaHHUYCSCKUI
CHJIOBOW BBOA (T.€. WMIIYJbCHBIE KOJIOHHBI C CETYaTHIMH TapelKaMH, KOJIOHHBI C
TaperKkaMd, COBEPIIAONIMMH BO3BPATHO NOCTYyMATENbHBIE ABIDKEHUS, M KOJOHHBI C
BHYTPEHHUMH TYpPOWHHBIMH CMECUTENAMH), CHEIHaJbHO TNpeAHa3HauYeHHBIE WU
MOJITOTOBJICHHBIC JIJIi O0OTallleHUs YpaHa C HCIOJIb30BAHUEM IPOIEcca XUMHUYECKOTO
obmeHna. JIJi1 KOpPO3MOHHOHN YCTOMYMBOCTH K KOHIICHTPHUPOBAHHBEIM PAacTBOpPaM COJISTHOM
KHCJIOTBI 3THU KOJIOHHBI U WX BHYTPCHHUEC KOMIIOHCHTBHI M3TOTOBJICHBI M3 MOAXOAANIUX
TJIACTUKOBBIX MAaTEPHAJIOB (TaKKX, Kak (PTOpUPOBaHHBIC YTIIEBOIOPOIHBIC TIOTUMEPHI) HITU
CTEKJIa WIJIH 3al[UIIEHBI TOKPBITHEM M3 TAKUX MaTepuaioB. KOIOHHBI CLIPOEKTHPOBAHBI Ha
KopoTkoe (30 cexyHI Uil MeHee) BpeMs IIPOXOKICHHS B KacKase.

HenTpudyixnbie KUIKOCTHO-KUAKOCTHbIe KOHTAKTHbIe (UIbTPHI (XHMHU4YECKHIl
00MeH)

HentpudyxHele  KUOKOCTHO-)KUAKOCTHBIE  KOHTAaKTHbIE  (UIBTPHI,  CIIELUAILHO
[peIHa3HAYEeHHbIC MJIM IOATOTOBIEHHBIE U OOOTallleHHsA ypaHa C HCIOIb30BaHHEM
nporiecca XMMUIECKoro oOMeHa. B TakuX KOHTaKTHBIX (PUIBTPax UCTIONB3YETCs BpallleHHE
JUISl TIONYYCHUS] OPTaHUYECKUX W KUIKUX TOTOKOB, a 3aTeM LEHTpOoOekHas cuia Ui
pasmenenus as. [is KOPpO3HMOHHON CTOMKOCTH K KOHLEHTPUPOBAHHBIM PaCTBOPaM
COJISIHOW KHCJIOTBI KOHTAKTHBIE (MIBTPBl HW3TOTABIHMBAIOTCS M3 COOTBETCTBYIOLIHX
TUTACTUKOBBIX MaTEPHAaJIOB (TaKuX, Kak (TOPUPOBAHHBIE YITIEBOJOPOAHBIC IOJIMMEPHI) WIIH
MOKPBIBAIOTCSI  MMH WM CTEKIoM.  LleHTpudykHble  KOHTAaKTHBIE  (HIBTPHI
CIIPOEKTUPOBAHBI Ha KOPOoTKOe (30 CeKyHA WM MEHee) BpeMsI IPOXOXKICHUS B KacKaje.
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5.6.3.

5.6.4.

CucreMbl M 000pyAOBaHNe )i BOCCTAHOBJIEHHS YpPaHa (XMMHYECKUIl 00MeH)

a) CnenuansHo IIpeIHa3HAYCHHBIE WIH MOATOTOBJICHHBIE AYCHKU
JNEKTPOXUMHUYECKOTO BOCCTAHOBJICHHsI JJII BOCCTAHOBJIEHUS ypaHa U3 OJHOIO
BAJIGHTHOTO COCTOSIHHS B JIpyroe Ui oOOTalieHus ypaHa ¢ UCIOJBb30BaHUEM Ipoliecca
XUMHYECKOro oOMeHa. MaTepHasbl SiueeK, HaXOJsIIHecs B KOHTAKTE C TEXHOJIOTHIECKUMHU
pacTBOpaMM, JOJDKHBI OBITh KOPPO3HECTOMKHUMH K KOHLIEHTPHUPOBAHHBIM PacTBOpaM
COJITHOW KHCJIOTHI.

[NOACHUTEJIbBHOE 3AMEYAHUE

Karomuplii oTcexk sueHKM AOMKEH OBITH CIPOSKTHPOBAH TakUM 00pa3oM, dYTOOBI
HPeAOTBPAaTUTh IIOBTOPHOE OKUCIICHHUE YpaHa 10 00Jiee BEICOKOIO BaJIGHTHOTO COCTOSIHUS.
Jna ynepxaHust ypaHa B KaTOZHOM OTCEKe sf4yeiika MOXKET HMETh HENpPOHHIIAEMYIO
aradparMeHHyI0 MeMOpaHy, M3TOTOBICHHYIO M3 CHENHMANIBHOTO KaTHOHHO-OOMEHHOTO
MaTepuana. KaTtoq COCTOMT M3 COOTBETCTBYIOIIErO TBEPAOTO MPOBOMHUKA, TAKOTO, KaK

rpadur.

b) CrnennansHO MPEeIHA3HAYCHHBIC WX TOJATOTOBICHHBIC CHCTEMBI JJISl M3BIICUCHIS
U™ U3 OpraHMueckoro MOTOKA, pETYIMPOBAHMS KOHIEHTPAIMM KHUCIOTH U JUIS
3aIIOJIHEHUS STYCCK DICKTPOXUMUYECKOIO BOCCTAHOBJICHHS Ha IIPOM3BOJICTBEHHOM BBIXO/IC
Kackasa.

[HOACHUTEJIBHOE 3AMEYAHUE

DTH CHCTEMBI COCTOAT M3 060PYI0BAHHS SKCTPAKIMH PACTBOpHTENeM 11 oTronku U™ u3
OPTraHMYECKOI0 IMOTOKA B KUIKUHA PacTBOP, 000OPYAOBaHMS BHIIAPUBAHUS W/WIH APYTOTrO
000pyIOBaHMS [UIS TOCTIDKEHHS PETYJIMPOBKH M KOHTPOJISL BOJOPOIHOIO MOKAa3aTels, U
HACOCOB WJIM APYTUX YCTPOMCTB MEpeHoca JUIs 3alOJHEHUS S4YeeK AIIEKTPOXHUMHYECKOTO
BoccTaHoBieHHss. OCHOBHas 3ajada KOHCTPYKLHMHM COCTOMT B TOM, 4YTOOBI HM30€XaTh
3arps3HEHMs IOTOKA KUIKOCTH MOHAMH HEKOTOPBIX MeTaioB. CienoBaTelbHO, T€ YaCTH
000pyIOBaHUS CHCTEMBI, KOTOPbIE HAaXOAATCA B KOHTAKTEe C TEXHOJIOTHUYECKHM IOTOKOM,
M3rOTAaBIMBAIOTCS U3 COOTBETCTBYIOLINX MaTePHAIOB (TAKHX, KaK CTEKIIO0, DTOPHUPOBaHHBIE
YTJIEBOAOPOIHBIE TIOIUMEDHI, CyNbdat nonudeHnna, CyaspoH noan3Gpupa U NpONUTaHHBINH
CMOJIOH rpaduT), iIK 3aIIUIIEHB! IOKPBHITHEM U3 TAKUX MaTEpPHUANIOB.

CucreMbl NOATOTOBKH MUTAHUA (XUMUYeCKHiT 00MeH)

CrieruaiabHO TpeJHa3HAYCHHBIC MM TOATOTOBJICHHBIE CHCTEMBI JUIS TPOHM3BOICTBA
MUTATENLHBIX ~ PACTBOPOB  XJIOPHIA YypaHa BBICOKOH YHUCTOTBI Ui YCTAHOBOK
0 pa3/eNICHHIO U30TOTIOB YpaHa METOJIOM XUMHYECKOTO OOMeHa.

[NOACHUTEJIBHOE 3AMEYAHUE

OTH CHCTEMBI COCTOST U3 00OpYAOBAaHUS IJISI PACTBOPEHUS, DKCTPAKIIUU PACTBOPUTEIEM
W/UITH KOHOOOMEHHOTO 000pYyNOBaHUS Il OYMCTKH, 8 TAKXKE DIEKTPOIUTHUECKHUX sTYEeK
ans BocctanoBnenns U™ wmn U™ B U™. B oTux cucTeMax NpOM3BOAATCS PacTBOPHI
XJOpUJla ypaHa, B KOTOPBIX COAEPKHUTCS JHIIb HECKOJbKO 4YacTe Ha MUJUIMOH
METAJUIMYECKUX BKIIFOUEHHUM, TaKUX, KaK XpOM, XKelle30, BaHAIUN, MOTUOJCH U JAPYTUX
IBYXBaJCHTHbIX WX KAaTHOHOB WJIM KAaTHOHOB C  OONBIIEH  BaJIEHTHOCTBIO.
KOHCTPYKITMOHHBIE MaTePHAIIBI [T SIEMEHTOB CHCTEMBI, B KOTOPOii o6pabaTeiBaetcs U™
BBICOKOH YHCTOTBHI, BKIIIOYAIOT CTEKIIO, (PTOPUPOBAHHBIC YTIIIEBOIOPOJHEBIE IMOIUMEPHI,
rpaduT, MOKPBITHIN MMOJMBUHWI-CYIb(ATHBIM WU MOJUIUP-CYITb(OOHHBIM TUIACTUKOM
Y IPOIMUTAHHBIN CMOJIOMH.
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5.6.5.

5.6.6.

5.6.7.

5.6.8.

CucreMbl OKHMCJIeHHS yPaHa (XUMUYeCKUil 00MeH)

CrieruanbHO NMpeIHA3HAYCHHBIC HITH TOATOTOBICHHBIC CUCTEMBI JIJIsi OKUCICHUS uBsU™
TSl BO3BPAIICHUS B KACKA/I pa3/ICICHUs H30TOIMOB YpaHa B MPOoIecce 000TalieHusl METOI0M
XUMHAYECKOr0 0OMeHa.

[NOACHUTEJIbBHOE 3AMEYAHUNE
OTH CUCTEMBI MOTYT BKIIFOYATh Takoe 000pyJ0BaHHE, KaK:

a) 000OpymoBaHWE Ui KOHTAKTHPOBAHMS XJOpa W KHCIOPOAAa C  BOIHBIMU
s¢diaroeHTaMu U3 O0OPYJIOBaHUs pas3felieHHUs HW30TONOB M 3KCTPAKIUU
obpaszoasmerocs U™ B 06eIHEHHEI OpPraHUYECKHUii TTOTOK, BO3BPAMAIONIMIIC 13
MPOU3BOJICTBEHHOTO BBIXO/Ia KACKa/Ia;

b) 000pyOBaHUE, KOTOPOE OTACISACT BOJY OT COJSIHOH KHCIIOTBI, 4TOOBI BOJA U
KOHIICHTPUPOBaHHAS COJITHAS KHCIIOTA MOTIH OBl OBITh BHOBB BBEJICHBI B ITPOIIECC B
HY’KHBIX MECTax.

BbicTpo pearupyromue HOHOOOMEHHbIE CMOJIBI/2ICOPOCHTHI (MOHHBINH 00MEH)

brictpo pearupyromie HOHOOOMEHHBIE CMOJIBI MM aJCOPOEHTHI, CIIEHUAIBHO
NpeAHa3HAauYeHHbIE WJIM TOATOTOBJICHHBIC A OOOTAlICHUS ypaHa C HUCIOJIb30BaHUEM
TpoIiecca HOHHOTO OOMeHa, BKITI0Yast IIOPHUCTBIE CMOJIBI MAaKPOCETIATOW CTPYKTYPBI U/ WITH
MeMOpaHHBIE CTPYKTYphl, B KOTOPBIX aKTHUBHBIE TPYIIBl XHUMHUYECKOTO OOMEHa
OTpaHMYCHBl TOKPHITHEM Ha IMOBEPXHOCTH HEAKTUBHOH IOPUCTON BCIIOMOTATENBHOMN
CTPYKTYpPBL, B APyTHE KOMITO3UTHBIE CTPYKTYPHI B JIFO00H mpreMiaeMol Gopme, BKITFOYas
YaCTHUITBI BOJIOKOH. DTH HOHOOOMEHHBIE CMOJIBI/aIcOPOSHTHI UMEIOT AuaMeTphl 0,2 MM HITH
MEHee M JOJDKHBl OBITh XHMHUYECKM CTOMKMMH TI0 OTHOIICHHIO K pacTBopam
KOHIICHTPUPOBAHHOHN COJISTHOM KUCIIOTHI, & TAK)KE IOCTATOYHO MPOYHBI (PU3UYECKH, C TEM
9TOOBl WX CBOWCTBAa HE YXYIIIAJHUCh B OOMEHHBIX KOJOHHaX. CMOIBI/agcopOCHTHI
CIICUAJIbHO MMPEAHA3HAYCHBI JJI IOJTYYCHUSA KUHCTUKN OUCHDb 6LICTpOI‘O oOMeHa U30TOIIOB
ypaHa (UIMTENBHOCTh moiyoOMeHa MeHee 10 cekyHa) UM 00JamaroT BO3MOXKHOCTBIO
paboTtatb pu Temneparype B quamazone ot 100°C mgo 200°C.

HNoHoo0OMeHHBbIEe KOJOHHBI (MOHHBbIH 00MeH)

Hunuaapuyeckue KoJIOHHBI uameTpoM Oosee 1000 MM Ui yaepKaHHs U TTOAIEPIKAHUS
3aIOJTHEHHBIX CII0EB MOHOOOMEHHBIX CMOJI/aCOPOCHTOB, CIIEITHAIRHO MPEeIHA3HAYCHHBIC
WIH TIOJATOTOBJICHHBIC Ui OOOTAIllCHUs ypaHa C HUCHOJIb30BAaHHMEM HOHOOOMEHHOTO
mporecca. JTH KOIIOHHBI HM3TOTOBIICHBl W3 MaTepualioB (TaKWX, KaK THTaH WIH
(hTOopHpOBaHHBIC YTJICBOJIOPOAHBIC IIOMMEPHI), CTOHKMX K KOPPO3WH, BEI3BIBAEMOI
pacTBOpaMH KOHIICHTPUPOBAHHOW COJISHOW KHCIIOTHI, WJIM 3allMIICHBI MOKPHITHEM U3
TaKUX MaTepHajoB M clocoOHBI paboTaTh Hpu TeMmepaType B auamasoHe oT 100°C
1o 200°C u naBnenun Boime 0,7 MIla (102 ¢pyHT/KB. Aroiim).

HNonoob6MeHHbIe cucTeMbl peduiiokca (MOHHbIH 00MeH)

a) CrierualibHO MpeHa3HAYCHHBIE MM TTOITOTOBIEHHBIC CUCTEMbBI XUMUYECKOTO MITH
JNIEKTPOXUMHUYECKOTO  BOCCTAHOBICHHMS  JJI1  pEreHepanuu  pearcHTa(oB)
XUMHUYIECKOTO BOCCTAHOBJICHHS, MCIOJB3YeMOTO(BIX) B KackaJgax MOHOOOMEHHOTO
oborareHus ypana.

b) CHGLII/IB.J'H:HO NpeaAHa3HAUYCHHBIC WJIM MTOATOTOBJIICHHBIC CUCTEMbBI XUMHUYCCKOT'O UIIN

ANEKTPOXUMHIECKOTO OKHCIICHHUS IUISI PETeHepaly peareHTa(0B) XMMHYECKOTO
OKHCIIEHUS, UCTIONB3yeMOro(bIX) B KacKa/lax NOHOOOMEHHOI'0 00OTaIlleH!s ypaHa.
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5.7.

5.7.1.

[NOACHUTEJIbBHOE 3AMEYAHUE

B nporiecce MOHOOOMEHHOTO OGOTANIEHHS] B KauecTBE BOCCTAHABJIMBAIONIETO KATHOHA
MOJKET MCIIONBb30BaThCS, HAmpumep, TpexBaneHTHeli Tutan (Ti™), m B 3TOM ciyuae
BOCCTAHOBHTEIbHAs ~ CHCTeMa  Oyxer  BeipaGateiBath  Ti'°  TOCpEnCTBOM
BoccTaHoBieHns Ti™.

B mporecce B kauecTBE OKUCIUTENSI MOKET HCIONB30BAThCs, HAIPUMED, TPEXBAJICHTHOE
xene3o (Fe™), m B >ToM ciydyae cucTema okucieHuss OyjaeT BeipabarteiBath Fe'
TOCpeICTBOM OKHceHus Fe'?,

CnenuajabHO npeaHasHa4Y€HHbIC WM MOAT0TOBJICHHbLIE CUCTEMDI, 060py)mBa}me Hu
KOMIIOHEHTHI AJIf UCITOJIb30BAaHUSA B JIa3€PHBIX 000raTuTEJIbHBIX YCTaHOBKaX

BBOJAHOE 3AMEYAHUE

CymecTByIomue CUCTEMbI 151 00OTaTUTENbHBIX IPOLIECCOB C MCIIOIb30BAHUEM JIA3€POB
JeNsITca Ha IBe KaTeropuu: Te, B KOTOPBIX paboueil cpenoi SBISIOTCS Mapbl aTOMapHOTO
ypaHa, 1 Te, B KOTOPBIX paboueil cpenoii sIBASIOTCS Mapbl ypaHOBOTO coeAnHeHHus. O0ummMu
Ha3BaHMAMHU JUI TAKUX IIPOLIECCOB SIBJISIOTCS: MIEpBasi KATEropusi — Ja3epHoe pa3AesicHue
M30TOMOB 1O MeToay aroMapHbix mapoB (AVLIS mmu SILVA); BTOpas kateropus —
MOJIEKYJIApHBI MeTOA Ja3epHoro pasaeneHus wusoronoB (MLIS wmm MOLIS) u
XMUMUYECKasi peaklys MOCPEACTBOM HM30UpPATENbHON MO0 M30TONAaM JIa3epHOM aKTUBALMU
(CRISLA). Cuctemsl, oOopynoBaHHE€ W KOMIIOHEHTBHI [UIsI YCTaHOBOK JIa3epHOTO
oOoraieHns: BKIIOYAIOT: a) YCTPOHCTBA AJIs MOJay MapoB METAUTMYECKOTO ypaHa (Aus
n30uparenbHO  (OTOMOHM3ALMK) WJIM YCTPOMCTBAa Ul TOAAYM IapoOB YPaHOBOTO
coenrHECHUS (711 (DOTOMMCCOITMAITIHN WIJIM XMUMHUYECKON aKTHBAIlMH); b) yCTpOHCTBA IS
cbopa 000TaIIeHHOTO 1 00ETHEHHOTO METaJUINYECKOr0 ypaHa B KaueCTBE «IIPOAYKTa» H
«XBOCTOB» B IIEPBOM KAaTErOpUH U yCTpOICTBa Ui cOOpa Pa3IoXKEHHBIX WM BBILEAIINX
U3 PEaKUUU COEAMHCHMH B KaueCTBE «IPOJYKTa» M HEoO0pabOTaHHOrO MaTepuaia B
Ka4yeCcTBE «XBOCTOB» BO BTOPOHW KaTeropwu; c) pabouue Ja3epHble CHUCTEMBI IS
M30HUpaTenbHOro BO30YKISHHS N30TONOB ypaHa—235; u d) o6opyaoBaHue 115 TOATOTOBKU
NoJayd M KOHBEPCHM NPOAYKTa. BcnencTBue CIOXKHOCTH CHEKTPOCKONHMH aTOMOB U
COCJIMHEHHUH ypaHa MOXKET MOTpeOOBaThCSl MCIIOJIL30BAHKE JIIO00W W3 psiia UMEIOIMXCS
Ja3epHBIX TEXHOIOTHH.

[NOACHUTEJIbBHOE 3AMEYAHUE

MHorue u3 KOMIIOHEHTOB, [E€PEUYUCIEHHBIX B O3TOM pasjeie, BCTYMalT B
HEMOCPEICTBEHHBIN KOHTAKT C TTapaMH METAJUIMYECKOTO yYpaHa WU C KUAKOCTHIO, WU C
TEXHOJOTrn4ecKuM ra3zoM, coctosmuM u3 UFe¢ min cmecu uz UFg u apyrux rasos. Bcee
MMOBEPXHOCTH, KOTOPBIE BCTYMAIOT B KOHTAKT ¢ ypaHoM WJIu UFs, MOJTHOCTHIO U3rOTOBJICHBI
U3 KOPPO3UECTONKIX MAaTEPHUATIOB WM 3aIIUIIICHBI TOKPBITUEM U3 TaKUX MaTepuaioB. [
neNed  pasjena, OTHOCSIIETOCS K KOMIIOHEHTaM OO0OpYZOBaHUS IS  JIa3epHOTO
o0oraIieHus, MaTepualibl, CTOHKHE K KOPPO3UH, BHI3BIBAEMON IMapaMH WIIH KUIKOCTSIMH,
COZIEPXKAIMMH METAJUIMYECKUM YpaH WA YPaHOBBIE CIUJIABbl, BKIIOYAIOT MOKPBITHIN
OKCHJIOM UTTpUS TpadUT U TAHTAJ; © MATSPUAIIBI, CTOWKKIE K KOPpo3uH, Bbi3biBaeMoii UFs,
BKJIFOYAIOT ME/b, HEPXKABEIOUIYIO CTallb, AIIOMUHUI, aTIOMUHUEBBIC CIUIaBbl, HUKEIb WU
crutaBbl, cofepxamue 60% Hukens u 6oiee, u croiikue kK UFs momHOCTRIO pTOpHpPOBAaHHEIE
YTJIEBOJOPOIHEIE TTOJTUMEDHI.

Cucrembl BoinnapuBanust ypana (AVLIS)
CrienManbHO IpeJHA3HAYEHHBIC WJIM MOATOTOBJICHHBIC CHCTEMbI BBIIAPHBAHUS YpaHa,

KOTOPEIE COAEPX AT BBHICOKOMOIIHBIC IOJIOCOBBIC HJIM PACTPOBBIC JJICKTPOHHO-TYUYEBEIC
MYIIKA C IIepeIaBaeMOi MOIIHOCTHIO Ha MUIIIEHb Ooree 2,5 kKBT/cMm.
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5.7.2.

5.7.3.

5.7.4.

5.7.5.

5.7.6.

Cucremsbl 17111 00pa00TKH KHAKOMeTANIMYecKoro ypana (AVLIS)

CrnenuanbHO TIpeIHAa3HAYCHHBIE WM TTOATOTOBICHHBIE CHCTEMBI JJIs1 00PaOOTKH KHIKOTO
MeTajyia IS PacIUIaBICHHOIO ypaHa WIM YPAHOBBIX CIUIABOB, COCTOSIINE W3 THUIJICH
Y OXJI2XKIAIOMIET0 000PyAOBaHUS IS TUTIICH.

[NTOACHUTEJIBHOE 3AMEYAHUE

Turmm W JApyrue KOMIIOHEHTBI O3TOM CHCTEMBI, KOTOpbIE BCTYNAlOT B KOHTAKT
C PACILIABICHHBIM YPAHOM WX YPAHOBBIMU CIIJIaBAMU, U3TOTOBJIEHBI U3 KOPPO3UECTOMKUX
U TEPMOCTOMKHMX MAaTe€pHallOB WM 3allUINCHBl MOKPBITHEM H3 TAKUX MAaTepHalloB.
[Ipuemiiemble MaTepHabl BKIIOYAIOT TAHTAJ, TOKPHITHIA OKCHIIOM UTTPHS rpaduT, rpadur,
MOKPBITHII OKUCIIAMU JPYTUX PEAKO3EMENBHBIX 3JIEMEHTOB I UX CMECSIMU.

Arperatbl Uil c00pa «IPOAYKTA» H «XBOCTOB» MeTa/LlInyeckoro ypana (AVLIS)

CrnenwanbHO TIpeIHA3HAYCHHBIE WM TOMTOTOBJICHHBIC arperathl IS cOopa «IIPOIyKTay
U «XBOCTOBY» METaJUIMUECKOT'0 ypaHa B KUIKOH M TBepAOH dhopme.

MOACHUTEJIbBHOE 3AMEYAHUE

KOMIOHEHTBI 3THX arperatoB H3TOTOBIEHBI W3 MaTepHAIOB, CTOHKHX K HAarpeBy M
KOPPO3HH, BBI3LIBAEMOM MapaMi METAJUTHUECKOTO ypaHa WIIH KUIKOCTHIO, WU 3aIIHIIEHBI
MOKPBITHEM U3 TAKUX MAaTEpPHaoB (TaKWX, KaK MOKPBITHIA OKCUIOM UTTPHS rpaduT WiH
TaHTall) ¥ MOTYT BKIIIOYaTh B ce0sI TPyOOIIPOBOIBI, KIIATIAHbI, IITYIEPA, «KeI00a», BBOIBI,
TEIIO00OMEHHHMKH U KOJUIEKTOPHBIE IJIACTUHBI JIJI1 MATHUTHOTO, 3JICKTPOCTATHYECKOTO MITH
JIPYTUX METOAOB pa3/ieiacHUs.

Koxyxu paznesnreibHoro moayJsi (AVLIS)

CHeHI/IaJ'ILHO NMpEAHA3HAYCHHBIC I IIOATOTOBJICHHBIC MUINHAPUICCKUEC nimn
IIPAMOYTOJIBHBIC KaMEPhI IJId MOMCUICHHUA B HUX UCTOYHHKA MapOB METAJINIMUCCKOI'0 YpaHa,
3J'IeKTpOHHO—J'Iy‘lCBOI>i OYIIKW U KOJIJICKTOPOB KIIPOAYKTa» U «XBOCTOBY.

[TOACHUTEJIBHOE 3AMEYAHUE

OTH KOXYXH MMEIOT MHO)XECTBO BXOIHBIX OTBEPCTHH IS MOAAYH SIEKTPONMUTAHUA H
BOJBI, OKHA JUJIs Ja3€pHBIX IIy4KOB, COCAUHEHU! BAKYYMHBIX HACOCOB, a TaKXKe I
OUAarHOCTHUKM M KOHTPOJS KOHTPOJBHO-U3MEPUTEIbHBIX NpHOOPOB. OHH HMEIOT
NPUCTIOCOONICHHUST JJISl OTKPBITUSL M 3aKPBITHSA, YTOOBI OOECHEeYUTh OOCITY>KUBaHUE
BHYTPCHHHMX KOMIIOHEHTOB.

Ceepx3ByKoBbIe paclupuresbabie comia (MLIS)

CrenmanbHO IpeAHA3HAUYEHHbBIE WIN MTOATOTOBIEHHBIE CBEPX3BYKOBbIE PACIINPUTEIILHBIE
comna s oxnaxnaeHuss cmecer UF¢ m Hecymero raza o 150°K wunmm Hmxke u
koppo3zuecroiikue k UFs.

Konnexropsl npogykra natudgropucroro ypana (MLIS)

CHeI_[I/IaJIbHO MPpEAHA3HAYCHHBIC HUJIU IMOATOTOBJICHHBIC KOJUICKTOPLI TBEPAOTO IPOIYKTa

nsatudropucroro ypana (UFs), cocrosimue u3 QuibTpa, KOIIEKTOPOB YIApHOTO WU
LIUKJIOHHOTO THIIA WJIM UX coYeTaHUi u koppo3uectoiikue k cpeae UFs/UFe.
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5.7.7.

5.7.8.

5.7.9.

5.7.10.

5.7.11.

Komnpeccopsl UF¢/Hecymero raza (MLIS)

CrnennansHO TIpeIHAa3HAYCHHBIE WU MOATOTOBIEHHEIE KoMIIpeccophl st cmeceil UFs u
HECyIIeTo rasza s AJuTenbHOM Hskcmyatanmu B cpene UFe. KommoHeHTH 3THX
KOMITPECCOPOB, KOTOpBIE BCTYIMAIOT B KOHTAaKT C HECYIIMM Ta30M, HM3TOTOBJICHBI W3
koppo3uectokux k UF¢ MaTepraioB WK 3alIUIIIEHBI TOKPHITHEM U3 TAKUX MaTEpPUAJIOB.

YnjaorHenus Bpamaimuxcs saaos (MLIS)

CrneunansHo npegHa3HAYCHHBIC WIH MTOATOTOBIEHHBIC YIUIOTHEHHUS BPAIIAIOIINXCS BaJIOB,
YCTaHOBJICHHbIE Ha CTOPOHE TOJa4Yd M Ha CTOPOHE BBIXOHA MJIs YIUIOTHEHHWS Bala,
COCIMHAIONIETO POTOP KOMITpeccopa C IPUBOIHBIM JIBUTATEIEM, C TEM 4TOOBI 00ECIIEIUTh
HaJCKHYI0 TEePMETU3ALNI0, MPEJOTBPALIAIONIYI0 BBIXOJ TEXHOJOIMYECKOr0 rasza WiIu
HaTeKaHHe BO3[yXa WIH YIDIOTHSIONIETO Ta3a BO BHYTPEHHIOI KaMepy KOMITpeccopa,
Kkotopas 3anoyineHa cmecbio UFs 1 Hecylero rasa.

Cucrems! propuposanusa (MLIS)

CriennabHO TpeTHA3HAaYeHHbBIE WM MMOATOTOBJICHHBIE cCUCTeMbl 1yt pTopupoanus UFs
(B TBepoM coctostaun) B UFs (Ta3).

[HOACHUTEJIBHOE 3AMEYAHUE

OTU cHCTEeMBI MpeaHa3Ha4YeHbl it (GropupoBanus codopanHoro nopomka UFs B UFg B
HEJSX MOoCeAyonero coopa B KOHTEHHEpax MPOyKTa WU JuIi mofadu B 6moku MLIS st
JMOTIOMHUTENbHOTO  oboramieHus. Illpu mpuMeHEHWM OJHOTO TOAXO0Ja  PEAKIUS
(hropupoBaHUs MOKET OBITH 3aBEpIICHA B Mpeeiax CHCTEMbI pa3JIeICHUs U30TOIOB, TI¢
UAET peakiuss W HEMOCPEACTBEHHOE W3BJIICUCHHE W3 KOJUIEKTOPOB «(IIPOIYKTa».
IIpu npuMeHeHNH APyTOTo Moaxoaa mopomok UFs MokeT ObITh M3BIICUCH/TIEPEMEIIICH U3
KOJUICKTOPOB  «IPOMyKTa» B  MOAXOMSAIIMA  peakTop  (Hampumep,  peakTop
C TIBCEB/IOCKIKEHHBIM CIIOEM KaTalli3aTopa, TeHKOWIANBHBIA PEakTop WU KapoBas
OamrHs) B 1ensax (GTopupoBaHHs. B 000MX Ciiydasx HCIONB3yeTcs 00OpyIOBaHHE IS
XpaHeHUs U TepeHoca ¢Topa (WM APYTUX NPHEMIIEMBIX (TOPUPYIOIMIUX PEAreHTOB)
u 11 coopa u neperoca UFg.

Macc-cnekrpomerpbl/uctounuku nonos UFs (MLIS)

CHeI_[I/IaJIbHO MMpEAHA3HAYCHHBIC WMJIKM MOATOTOBJICHHLIC MAarHUTHBIC WKW KBaJAPYIOJBbHBIC
Macc-CIIeKTPOMETPBI, CIIOCOOHBIE TPOU3BOAUTE MPSIMOH OTOOP MpOoO MoJaBaeMol Macchl,
«TIPOAYKTa» WJIM «XBOCTOB» M3 ra30BbIX MOTOKOB UFe 1 obnamaroniye monMHbIM HA00pOM
CJICAYIOIINX XaPaKTEPUCTHK:

1. yAenpHas pa3pelnaromiasi CliocoOHOCTH 1Mo Macce cBbiiie 320;

2. COACPIKAT HUCTOYHUKHU HOHOB, MH3IOTOBJICHHBIC W3 HUXpOMa WJIM MOHCIA
HJIN 3alIAIICHHBIC ITIOKPBITUEM U3 HUX, NI HUKCIIUPOBAHHBIC,

3. coJiepKaT HOHU3ALUOHHBIEC HCTOYHUKU C OOMOApINPOBKOM dIIEKTPOHAMM;

4. COJZleprKaT KOJUIEKTOPHYIO CUCTEMY, IPUTOIHYIO JUIsl U30TOITHOTO aHaIN3a.
CucreMbl IOAa4YHM/CHCTEMBI 0TBOAA KIPOLYKTa» U «XBOCcTOB» (MLIS)

CrenManbHO NpenHa3sHAYEHHBbIE WIN IOATOTOBJICHHBIE TEXHOJIOIMYECKHE CHCTEMBI HIIN

O60pyI[OBaHI/IC JJIsL 000raTUTEIBHBIX YCTAaHOBOK, U3TOTOBJICHHBIC M3 KOppOSHCCTOﬁKHX K
UFs MaTepuajioB, WJIN 3aUIICHHBIX TOKPBITUEM U3 TAKUX MAaTCPUAJTIOB, BKIIFOUAOIIHC:
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5.7.12.

5.7.13.

5.8.

a) MUTAIOIIAE aBTOKJIABHI, TIEYH WA CUCTEMBI, HUCTONb3yeMble it nofgaun UFe mos
rporiecca 00oTaIIeHMST;

b) JIeCyOnuMaTopsl (WM XOJIOJHBIC JIOBYIIKH), HUCIOIb3yEeMbIC JUJIS BBIBEICHUS
Harpetoro UFg U3 mporecca oboramienus 11 oCeIyIoIero nepeMelieHus;

c) CTaHLMU OTBEPKIACHUS WM OXHWXKEHUs, ucronb3dyemble U1 BbiBeneHus: UFs u3
mpoiiecca oborameHus myteM cxatus u nepesoga UFq B KUIKYIO WIN TBEPIYIO
hopmy;

d) CTaHLMU «IPOAYKTa» WU «XBOCTOBY», HCHOJb3yeMble mis nepememienus UFs B
KOHTEIHEPBHI.

Cucremsl otaenenusi UFg ot Hecymero raza (MLIS)

CriennaibHO TpefHa3HauYeHHbIE WM TOATOTOBJICHHBIE TEXHOJOTHYECKHE CHUCTEMBI IS
otnencHus UFs oT Hecymero raza. Hecymmm razoM MOXeET OBITh a30T, aprOH WIH IPYTOM
ras.

[OACHUTEJIbBHOE 3AMEYAHUE

OTH CHCTEMBI MOTYT BKJIFOYATh TaKoe 000pyI0BaHHUE, KaK:

a) KpUOTEHHBIE TEIUIOOOMEHHUKH WM KpPHOCEMapaTophl, CIOCOOHBIE CO3/1aBaTh
temnepatypsl —120°C unu MeHee, Uiu

b) OJIOKM KPHOTEHHOTO OXJIAXKICHUS, CIOCOOHBIE co3/1aBaTh TemrepaTypsl —120°C nnn
MeHee, HIIH
c) xonoHbie oBymku UFg, ciocoOHbIe co3aaBatk Temneparypsl —20°C wiu MeHee.

Jlazepnble cuctembl (AVLIS, MLIS u CRISLA)

Hasepbl WKW J1a3€PHBIC CUCTEMBI, CIICHHUAJIBHO MPEAHA3HAYCHHBIC HJIU ITOATIOTOBJICHHBIC
IJIA pa3aciiCHus U30TOIIOB ypaHa.

[HOACHUTEJIBHOE 3AMEYAHUE

Jlazepnas cucrema mporecca AVLIS 00pI9HO COCTOWT M3 MBYX J1a3€pOB: JIazepa Ha mapax
MeaM U Jla3epa Ha kpacutenax. JlazepHas cucrema ansg MLIS o6bsr4HO cocTouT M3 sasepa,
paboratomero Ha CO» MM SKCUMEPHOTO J1a3epa U MHOTOXOJ0BOH ONTHYECKOH sSYeHKHU ¢
BpAIAIONINMHUCS 3epKajaMH Ha 00eux cTopoHax. [liig ma3epoB Win ga3epHBIX CUCTEM MPH
oboux mporieccax TpedyeTcs CTadMIN3aTOp CIEKTPOBON YaCTOTHI i1 PabOThI B TCUCHHE
JUIMTETBHBIX TIEPHOIOB BPEMEHHU.

CnenuajabHO NnpeaAHasHaAa4YC¢HHbIC WJIH NMOATOTOBJECHHbIC CUCTEMBI, oﬁopyuosa}me H
KOMIIOHEHTBI IJIsl HCMOJIb30BaHUS HA 000raTuTEJIbHbIX YCTaHOBKaX € IJIa3MECHHBIM
pasaeJIeHuEM

BBOJAHOE 3AMEYAHUE

Ipu mporecce TIA3MEHHOTO pa3eNieH sl Ia3Ma, COCTOSANIAs U3 HOHOB ypaHa, MPOXOIUT
yepe3 2MIEKTPUUECKOE T10JIe, HACTPOEHHOE HA YacTOTy HOHHOTO pesoHanca U™’ ¢ Tem
9TOOBl OHM B TEPBYIO Odepeab IOTIOMANH JHEPIHI0 M YBEIMUMBAJICS JUAMETP HX
IITONOPOOGPa3HEIX OpOGHT. MOHBI C NPOXOXKJACHHEM 110 OONbIIEMY JHAMETPY
3aXBATHIBAIOTCA JUIA 0Opa3oBaHMS MNPOAyKTa, oboramennoro U®°. Ilmasma, koTopas
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5.8.1.

5.8.2.

5.8.3.

5.8.4.

5.8.5.

5.8.6.

o6pa3OBaHa MOoCpeaACTBOM MOHHU3ANU YPAHOBOI'O ITapa, COACPKUTCA B BaKyyMHOﬁ KaMepe
C MArHUTHBIM IIOJIEM BBICOKOM HaIlpsXKEHHOCTH, O6p330BaHHI)IM C IIOMOIIBIO
CBCPXMPOBOAAIICTO Maroura. OCHOBHBIE TEXHOJIOTHYECKHE CUCTEMBI mponecca BKII0Yar0T
CUCTCMY I'CHCpaln ypaHOBOﬁ IJ1a3MBblI, pa3H6HHTCHLHBIﬁ MOAyYJb CO CBCPXIIPOBOAAIINM
MarouToM U CUCTCMBI U3BJICUCHUA MCTAJLJIa JIJIA c6opa KIIPOAYKTa» U «XBOCTOB).

MI/IKPOBOJ'IHOBI)IC HCTOYHUKHU IHCPTUU U AHTCHHDbI

CrenuanbHO TpeIHA3HAYCHHBIC WJIM TOATOTOBJICHHBIE MUKPOBOJHOBBIC HWCTOYHUKH
SHEPTUU U aHTEHHBI JIJIsl TEHEepaIly WM YCKOPEHUSI HOHOB U 00J1aJafolie e Iy FOIHMA
xapaktepuctukamu: dactora Bbime 30T u cpemHsis BBIXOAHAS MOIIHOCTH ISt
re’eparu noHoB oonee 50 kBT.

CoseHouabl 1151 BO30YK/AeHUS HOHOB

CriennansHO MPeIHA3HAYCHHBIC HIIN TTOTOTOBJICHHBIC COJICHOUIBI IS PATH0IaCTOTHOTO
BO30YXKICHUS MOHOB B nuama3oHe 4actor Ooyee 100 k' u crocoOHBIE paboTarth mpu
cpenHeit MmomHocTH Oonee 40 kBT.

CucreMbl reHepanuy ypaHoBoOH IJIa3Mbl

CrienmasibHO TIpeIHAa3HAYCHHbIE WJIM TOATOTOBJIEHHBIE CHUCTEMBI T€HEepalludl YpaHOBOM
IIa3Mbl, KOTOpBIE MOTYT COJEpXkaThb BBICOKOMOIIHBIE IIOJOCOBBIE WM PACTPOBBIC
3JIEKTPOHHO-ITy4eBbIC MYLIKU C IIEpeAaBaeMoil MOIHOCTBIO HAa MULIEHE OoJee 2,5 kB1/cm.

CucreMbl /151 00padOTKH KUIKOMETAJINYECKOT0 yPaHa

CrienualibHO TpeIHa3HAUYCHHBIC WK MOATOTOBICHHBIC CHCTEMBI JIJIsl 00pabOTKH JKUIKOTO
MeTalla JJIs pacIUIaBIeHHOTO YpaHa WM YPaHOBBIX CIUIABOB, COCTOSIIME W3 TUTIIEH H
OXJIQXKTAFOIIETO 000y OBAHUS TSI TUTJICH.

[HOACHUTEJIBHOE 3AMEYAHUE

Turmum w fApyrue KOMIIOHEHTBI 3TOH CHCTEMBI, KOTOpbIE BCTYNAlOT B KOHTAKT C
pacIUIaBIeHHBIM YPaHOM WM YPAHOBBIMHU CIZIABAMU, U3TOTOBJIEHBI U3 KOPPO3UECTOMKHUX U
TEPMOCTOMKHUX MaTepHUajoB WM 3aIIMIIEHBl TOKPBITUEM W3 TaKUX MaTepUaloB.
[Ipuemiiemble MaTepHabl BKIIOYAIOT TAHTAJ, TOKPHITHIA OKCHIOM UTTPHA rpaduT, rpadur,
HOKPBITHIH OKUCIIAMH JPYTUX PEAKO3EMENBHBIX 3JIEMEHTOB MM UX CMECSIMH.

ArperaTsbl /151 c00pa «IPOAYKTAa» H «XBOCTOB» METANJIMYECKOr0 ypaHa

CriennanbHO MpeJHa3HaYeHHbIE WITH ITOATOTOBIEHHBIE arperartsl A1l cOopa «IpOAayKTa» U
«XBOCTOB» [UI METAJJIMYECKOro ypaHa B TBepAoil ¢opme. Dtu arperaTtsl s cOopa
M3rOTOBJIEHBl M3 MaTEepPHajoOB, CTOMKUX K HarpeBy M KOPPO3MHM, BBI3bIBAEMON NapamMu
METaJUTHYECKOTO YpaHa, TAKHX, Kak Tpa(uT, MOKPBITHIH OKCHIIOM UTTPUS, WM TaHTAJ, WU
3alIUIICHBI MOKPBITHEM U3 TAKUX MaTEpHAaJIOB.

Koskyxu pazaenTebHOT0 MOAYJIst
Hunuaapuyeckue KaMmepbl, CIEHalbHO TpeJIHa3HAaYeHHbIE WM TOATOTOBJIEHHBIE IS
UCIIOJIb30BaHMSI Ha OOOTATHTENBHBIX YCTaHOBKaxX C IUIa3MEHHBIM pa3leleHUeM, s

INOMCIICHHUA B HHUX HMCTOYHHKA ypaHOBOﬁ IJ1a3Mbl, SHEPIrEeTHUYCCKOTO COJICHOUAA
paauo4acCTOThI U KOJUIEKTOPOB KIIPOAYKTa» U KXBOCTOB).
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5.9.

5.9.1.

[NOACHUTEJIbBHOE 3AMEYAHUE

Ot KOXYXH HMCIOT MHOKECTBO BXOAHBIX OTBepCTI/Iﬁ oA moJa4yu SBJICKTPOIIMTaHHA,
COCI[I/IHGHI/II\/'I ,E[I/I(I)q)YBI/IOHHBIX HAaCOCOB, a TAKKEC IJIA JUATHOCTUKU U KOHTPOJISI KOHTPOJILHO-
HU3MCPUTCIIbHBIX HpI/I60p0B. OHH HMEIOT HpI/ICHOCO6J'I€HI/IH I OTKPBITHA W 3aKpPbITHA,
9TOOBI 00ECIIeUNTh 06CJ'Iy>KI/IBaHI/IC BHYTPEHHHUX KOMIIOHCHTOB, W H3IOTOBJICHBI W3
COOTBETCTBYIOIIMX HEMArHUTHBIX MAaTCPUAIOB, TAKNX, KaK HEPKABCIOIIas CTaJlb.

CnenuajabHO NpeaAHasHAYCHHbIC WJIH NMOATOTOBJCHHbLIC CUCTEMBbI, oﬁopyszaHne H
KOMIIOHEHTBI AJIf UCIT0JIb30BAHUS HA YCTAHOBKAX 3JICKTPOMArHUTHOI'O o0oramieHusl.

BBOJAHOE 3AMEYAHUE

Ilpm >IEKTPOMArHWTHOM TIPOIECCE HMOHBI METAJUIMYECKOrO ypaHa, IIOMydeHHbIE
MOCPEJICTBOM MOHU3AIMHY TTHTAIOIIero MaTeprana u3 coneit (00sraa0 UCly), yckopstoTes U
OPOXOIAT Yepe3 MarHUTHOE IMOJe, KOTOpPOE 3acTaBisieT WOHBI Pa3IMYHBIX H30TOIOB
IPOXOANUTH IO  Pa3NMYHBIM  HampaBieHUsM.  OCHOBHBIMH ~ KOMITOHEHTaMH
9JIEKTPOMAarHUTHOTO ~M30TOIHOTO ~ Cemaparopa SBISAIOTCA: MarHUTHOE IIOJI€ M
OTKJIOHCHHMSI/pa3ieNeHus] U30TONOB MOHHOTO Iy4YKa, HCTOYHHWKAa MOHOB C €r0 CHCTEMOH
YCKOPEHUS, U CUCTEMBI cOopa OTJEJICHHBIX HOHOB. BeromMorarenbHble CHCTEMBI ISl TOTO
mporecca  BKIIOYAIOT — CHCTEMY  CHAO)KEHHMS  MAarHUTHOW  DHEPIrHeH, CHCTEMBI
BBICOKOBOJIBTHOTO IMMTaHHUA HWCTOYHHMKAa HMOHOB, BAKYYMHYIO CUCTEMY H O6HH/IprIe
CHCTEMBI XUMUUECKOH 00paOOTKH Il BOCCTAHOBJICHHS IIPOIYKTa U OUYUCTKH/pEreHepaiin
KOMIIOHEHTOB.

DJIeKTPOMArHUTHBIE CeNnapaTopbl H30TONOB

3J’ICKTpOMaFHI/ITHLIe cenapaTopbl HU30TOIIOB, CrieuyaJibHO MMpeaAHa3HAYCHHBIC
WJIK IOATOTOBJICHHBIC IJId PAa3ACICHUA U30TOIIOB ypaHa, U O60py,I[OBaHI/Ie 1 KOMITIOHCHTBI
JJIA 9TOT'0, BKIIrO4Yas:

a) HcTodHnKY HOHOB

CreniuansHO peJHa3HaYCHHBIC WIH MOJITOTOBJICHHEIC OTJeNbHbBIE
WJIM MHOTOYHUCIICHHBIC MCTOUYHUKHA MOHOB ypaHa, COCTOSIINE U3 UCTOYHMKA Tapa,
WOHU3aTOpPa U YCKOPHUTENS Iy4YKa, W3rOTOBJICHHBIE U3 COOTBETCTBYIOIINX
MaTepHajoB, TaKUX, KaK IpaduT, HEpP:KaBErOIIas CTallb WM Mellb, U CIIOCOOHBIX
obecrnieunBaTh 00U TOK B Iyuke HOHOB 50 MA nim OoJee.

b)  KomiaexTopsl HOHOB

KonnekropHble MIacTHHBL, HMEIOIIME OBE WM OoJiee IIeNU U Ma3a, CHeHUanbHO
IpeaHa3HaYeHHbIC U TOATOTOBICHHBIE Ul cOOpa MyYKOB HOHOB OOOTAIIEHHOTO
1 00€IHEHHOT'0 ypaHa ¥ N3TOTOBJIEHHBIE U3 COOTBETCTBYIOINX MaTEPUAIIOB, TAKHX,
KakK rpaduT WM HEP>KaBEIOIIas CTallb.

c) BakyymHbIe KOXKYXU
CrieruanibHO TIpeHa3HAYEHHBIE WIU IOATOTOBIICHHBIC BaKyyMHBIE KOXKYXHU IS
AJIEKTPOMArHUTHBIX CENapaTOpPOB ypaHAa, M3TOTOBIEHHBIE M3 COOTBETCTBYIOIINX

HEMarHUTHBIX MaTepUAJIOB, TAKMX, KaK HEP)KaBEIOLasi CTallb, U MpEeAHa3HAYCHHbBIE
1uist pabotel ipu gasnenuu 0,1 Ila wim Hrxe.
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5.9.2.

5.9.3.

[NOACHUTEJIbBHOE 3AMEYAHUE

OTH KOXYXH CHEIHMaJbHO NpEeAHAa3HA4YeHB! JUIsI TOMEUICHHS B HUX HCTOYHHKOB
WOHOB, KOJUICKTOPHBIX IUIACTHMH W BOJOOXJIKAAEMBIX BKJIAIBIIICH W HMEIOT
MPUCHOCOONIEHU Uil cOoeAnHEeHNH nu((Qy3HOHHBIX HACOCOB M MPUCIOCOOICHHS
IUISL OTKPBITHS M 3aKPBITHS B LENIAX U3BICUCHHUS U 3aMEHBI 3TUX KOMIIOHEHTOB.

d) MarHuTHbI€ MOTIOCHBIE HAKOHEYHUKH

CrneunansHO TMpEeIHA3HAUYCHHBIC WM TMOATOTOBICHHBIE MAarHUTHBIC MOJIOCHBIE
HaKOHCYHUKH, WUMEIOIIHUE IuaMeTp Oojee 2 M, HCIONb3yeMble I 0OecIieueHus
MTOCTOSTHHOT'O MAarHUTHOTO TIOJISL B DJICKTPOMArHUTHOM CeMapaTope U30TOMOB H IS
MepeHOCca MarHUTHOTO MOJISI MEXKTY PACIIOIOKEHHBIMU PSAOM CerapaTopamu.

BbICOKOBOJILTHbIE HCTOYHHKH MUTAHHS

CrienuanbHO TpEJHA3HAYCHHBIE WM TOJTOTOBICHHBIC BBICOKOBOJBTHBIC HWCTOYHUKU
MUTaHUS JUIS WCTOYHUKOB WOHOB, 00JaNarolye IOJIHBIM Ha0OpOM  CIIEIYFOIIUX
XapaKTepUCTUK: MOTYT paboTaTh B HEMPEPHIBHOM PEKHME, BBIXOJHOE HANpsHKCHHE
20 000 B mmm Oomee, BBIXOmHOM TOK 1 A mimm Oosiee W craOWaM3anus HaMPsHKCHES
meree 0,01% B TeueHue 8 4acos.

M cTOYHNKY TUTAHUA 3JICEKTPOMArHuTOB

CrienManbHO TpPEAHA3HAYCHHBIC WM TMOATOTOBJICHHBIC MOIIHBIC WCTOYHUKH IMUTAHUS
MOCTOSIHHOT'O TOKa JUIS 3JICKTPOMAarHWTOB, 00JIaJaroIlye MMOJIHBIM HAaOOpOM CIIEIYOIINX
XapaKTePUCTUK: BBIXOJHOW TOK B HempephiBHOM pexume 500 A winu Oonee mpu
HanpspkeHnn 100 B unm Gonee, mpu cTaOMIM3alMU MO TOKY WM HANPSIKEHUIO MEHEe
0,01% B Teuenue 8 gacos.

YcTaHOBKM VI NPOM3BOACTBA TSKEJOl BOAbI, JAeiiTepusi H JAelTepHeBBIX
coeMHEHN H 000pyI0BaHNe, CHENHATBHO MPeIHA3HAYEHHOE WJIH MOATOTOBJIEHHOE
JJIS1 DTOTO

BBOJHOE 3AMEYAHUE

TsoKenyr BOAY MOXHO TPOU3BOJAUTH, HCIIONB3Ys pa3lU4HbIe Iporecchl. OHAKO
KOMMEPUYECKH BBITOHBIMHE SIBIISIFOTCS JIBA MPOLIECCa: MPOIECC U30TOMHOr0 0OMeHa BOJIbI U
cepoBogopoma (tportecc GS) U IpoIecc N30TOITHOTO 0OMEHa aMMHaKa M BOJIOpOa.

[ponecc GS ocHOBaH Ha 0OMEHE BOIOPOJA U ICHTEpHsI MEXKIY BOIOH M CEPOBOAOPOIOM B
CUCTEME KOJIOHH, KOTOPBIE SKCIUTYaTUPYIOTCS C XOJIOJAHOM BEpXHEH ceKuuell u ropsyeit
HIDKHEW cexuueil. Boma Teder BHU3 MO KOJIOHHAM, B TO BpeMsl KaK CEpPOBOJIOPOJIHBIN ra3
LUPKYJIHUPYET OT JHA K BEPIUMHE KOJOHH. [ CONEHCTBHSA CMELIMBAHUIO ra3a U BOJbI
UCIIONIb3YETCS PsAJ AbIpUaThIX JOTKOB. [leliTepmii mepemeriaercss B BOLY HpPU HUZKUX
TeMIepaTypax ¥ B CEpOBOJOPOA IPH BBHICOKHX TemmepaTypax. O0orameHHbIe TedTepuemM
ras Wik BOJla YIAJSIOTCA U3 KOJOHH IMEPBOM CTYNEHU Ha CTHIKE TOPSYMX U XOJOTHBIX
CEKIIM, U MpoIlecc MOBTOPSETCS B KOJIOHHAX cienyromei crynenu. [Ipoaykt mocneaHeit
(aszel — Boma, obOorameHHast aewrepueM n0 30%, HampaBlseTCS B JAUCTHILISIIHOHHYIO
YCTaHOBKY JJIsl TIPOWM3BOJICTBA PEAKTOPHO-YHCTOM TsDKENIOW BoAbl, T.e. 99,75% oxucu
JenuTepust.

B mponecce oOMeHa MexAy aMMHUAKOM K BOJOPOJOM MOXHO H3BJIEKATh IedTepuil u3
CUHTE3-ra3a MOCPEACTBOM KOHTAKTa C XUIAKUM aMMHUAKOM B IIPUCYTCTBUH KaTalld3aTopa.
CuHTe3-ra3 mojmaercss B OOMEHHbIE KOJIOHHBI U 3aTeM B aMMHUauHBI KOHBepTep. BHyTpH
KOJIOHH Ia3 IOJHUMAETCA OT JIHA K BEpUIMHE, B TO BPEMs KaK XUIAKUNA aMMHUAK T€4eT OT
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6.1.

6.2.

BEpLIMHBI KO AHY. [leliTepuil B cuHTE3-rase JUILAETCS BOAOPOJAA M KOHLEHTPUPYETCS
B aMMHaKe. AMMHaK MMOCTYyNnacT 3aT€M B YCTAHOBKY JId KpPCKMHIa aMMHWaKa Ha JHC
KOJIOHHBI, TOTJa Kak ra3 coOupaeTcsi B aMMHAayHOM KOHBEpPTEpEe Ha BEpLIMHE.
Ha mocnenyromux CTyHeHSX MPOUCXOOUT JajbHEHIIee oOorameHue, U IyTeM
OKOHYATEJIbHON AUCTHIUIALUYN IPOU3BOAMTCS PEAKTOPHO-uUCTas TspKenas Bopa. Ilomaua
CHHTE3-Ta3a MOXKET OBITh oOecreyeHa aMMHavYHON YCTaHOBKOHM, KOTOpast B CBOIO O4epenb
MOXeET OBITh COOPYXEHA BMECTE C YCTaHOBKOH Ul IPOMU3BOACTBA TSKEIOH BOABI MyTEM
M30TOIHOr0 00OMEHa aMMHaKa 1 BoJopoza. B npouecce aMmMuauH0-BOIOPOJHOTO OOMEHA B
Ka4yeCTBC NCTOYHUKA UCXOIHOTO z[eﬁTeme MOJKET TaK)Ke MCIIOJIb30BaThCI OObIUHAS BOJa.

MHorue npeaMeThl KIIF0UEBOr0 000PYI0BaHUS IJIsl YCTAHOBOK 10 TIPOU3BOJICTBY TIKEIOH
BOJIbI, UCMOJIB3YIOMKX mporecchl GS WM aMMHAYHO-BOJOPOJHOTO OOMEHA, IIMPOKO
pacmpocTpaHeHbl B HEKOTOPBIX OTpacisfaX HEPTEXUMHUYCCKON MPOMBINUICHHOCTH.
Ocob6eHHO 3T0 KacaeTcsi HEOONBIINX YCTaHOBOK, HCHOdB3ylommx npouecc GS. OanHako
HEMHOTHE TIpeAMETHhl 00OpYJOBaHMs SIBIAIOTCS CTaHAapTHBIMU. [Ipomecchl  GS
1 aMMHA9HO-BOJAOPOIHOTO oOMeHa TpeOyroT o0paboTKH  OONBIIUX  KOJIHMYECTB
BOCIUIAMCHAIOMINXCA, KOPPO3HMOHHBIX MW TOKCHUYHBIX )I(I/IIIKOCTCﬁ IIpu TOBBIICHHOM
naBieHnd. COOTBETCTBEHHO TMpH pa3paboTKe CTaHIAPTOB IO POCKTHPOBAHHIO
U 9KCIUTyaTaIl|y JIIsl YCTAHOBOK M 000PYAOBAHHMS, UCTIONB3YIOIIMX 3TH MPOIECCH, CISIYeT
YAEIATh 0OJIBIIOE BHUMAHKUE TO00PY MAaTEPUAIOB U UX XapaKTEPUCTHUKAM C TEM, YTOOBI
00eCneunTh JUIMTEIBHBIN CPOK CIIy)KObl TPU COXPAaHCHHHM BBICOKOM 0€30MacHOCTU H
HamekHocTH.  OmpesienieHHe  MacliTaboB  OOYCIIOBIMBAeTCA  TJaBHBIM — 00pa3oM
COOOpaKEHUSAMH DKOHOMHKH M HeoOxommMocTH. TakuM oOpa3om, OoJbImas dYacTh
nmpeaMETOB O6OPYIIOB3HI/I$[ HU3TO0TOBJIIETCA B COOTBETCTBHUU C Tpe6OBaHI/IHMI/I 3aKa3yunka.

Hakonen, cnemyer ortmernth, 4TOo Kak B mpomecce GS, Tak W B mporecce
aMMHaYHO-BOJOPOAHOTO 0OMEHa, MpeAMEeTHl 000PYyAOBaHUS, KOTOPHIE IO OTIEITHHOCTH
HE MPE€AHA3HAYCHBI WJIM MOATOTOBJICHBI CIICIUAIBHO JId ITPOU3BOJACTBA TSDKEJION BOJBI,
MOTYT COOMPAThCS B CUCTEMBI, CIICIUATBHO MPEIHA3HAYCHHBIC WIIH MOATOTOBIICHHBIC IS
MPOU3BOJICTBA TsDKENOW BOAbL. [IpuMepamu TakuX CHUCTeM, NMPUMEHSIEMBIX B 00OWX
mpoIeccax, ABIAIOTCSA CHCTEMa KaTaJIMTHYECKOTO KPEKHHTa, WCIOJb3yeMasl B Ipolecce
oOMeHa aMMHaKa ¥ BOJOPO/Ia, U TUCTHIUISIIIMOHHBIE CUCTEMBI, HCITOJIb3YEMbIC B MPOIIECCE
OKOHYATENbHOW  KOHIEHTPAIlMK  TSDKEIOHW  BOJABI, JIOBOIAIIEH €€ 110 YPOBHSA
PEaKTOPHO-YUCTOM.

HpeI[MeTI)I o60pyz[013aH1/1;1, KOTOPBIC CICHHUAJIBHO NNPE€AHAa3HAYCHbI WX MTOATOTOBJICHBI JJId
IMPOU3BOJACTBA TSKEJI0H BOJBI OyTeM HCIIOJIb30BaHUA 6o mnmponecca oOMeHa BOJBI U
cepoBOAOPOAA, mbo mponecca o0MeHa aMMHaKa BOAOpPOAA, BKIIFOYALOT:

Bono-cepoBoiopoinbie 00MeHHbIE KOJTOHHBI

OOMeHHbIE KOJIOHHBI, HM3TOTABIMBAaEMble M3 MEIKO3EpHUCTOW YIIEPOJUCTON CTalu
(mampumep, ASTM A516), mmamerpom ot 6 M (20 dpyroB) mo 9m (30 dyToB),
KOTOpBIE MOTYT OKCIUIyaTUPOBAaTbCsl TMPU JaBJICHUM CBbllle uid paBHoMm 2 Mlla
(300 dyHT/KB. OIOIM) U UMEIOT KOPPO3HOHHBIN JIOMYCK B 6 MM WK 0OJbIIE, CIIEHHAIBHO
IpeIHa3HA4YeHbl WM IIOJArOTOBICHBI JUI TNPOM3BOJCTBA TSDKEJIOW BOJBI IyTEM
MCIIOIB30BAHUS IIPOLIEcca H30TOITHOTO 0OMEHa BOJIBI M CEPOBOIOPO/A.

Fa30)1yBKn N KOMIIPECCOPLbI

OpHocryneHuaTsle, MajgoHanopHse (T.e. 0,2 MIla nnm 30 ¢pyHT/KB. I10HM) HEHTPOOEKHBIE
ra3oJyBKH HIH KOMIIPECCOPBI JUIsl IUPKYISAIHH CEPOBOJOPOJHOro raza (T.e. Trasa,
conaepxariero 6omee 70% H,S), cneruanbHo npeqHa3HauYeHHBIC WM TOATOTOBICHHBIC TS
NPOM3BOJCTBA TKEIOW BOJBI IyTEM KCIIONB30BAaHUS Ipolecca oOMeHa BOABI U
CepoBOIOPOJIa. JTH Ta30[yBKH WJIM KOMIIPECCOPBI HMEIOT MPOU3BOJUTEIBHOCTD,
NPEeBBIIAIONIYI0 WM paBHyIo 56 M'/c. (120 000 SCFM) mpw sKCIUTyaTaluy  TIOJ
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6.3.

6.4.

6.5.

6.6.

6.7.

JIaBJICHWEM, TpeBbIIaomuM i paBHeM 1,8 MIla (260 gyHT/KB. AroiiM) Ha BXoje, U
CHA0>XCHBI CATbHUKAMH, YCTOMIMBBIMH K Bo3AeHCTBIIO H)S.

AMMHa‘lHO-BOZIOpO)IHLIe 00MeHHbIe KOJOHHDI

AMMHaYHO-BOAOPOIHBIE OOMEHHBIC KOJOHHBI BBICOTOW Oojee WM paBHOH 35 M
(114,3 ¢pyroB) mmamerpom ot 1,5 M (4,9 dyrtoB) o 2,5 m (8,2 ¢yTOB), KOTOpPBIE MOTYT
JKCIUTYaTUPOBATLCS TOJ JaBJcHHEM, mpeBblmatonmm 15 MIla (2225 dbyHT/KB. mioiiM),
CTEeIHANILHO TpeIHA3HAYEHHBIC WM TIOATOTOBIICHHBIE JJISl TIPOU3BOJICTBA TSHKEIOH BOJBI
IMyTEeM HCIOJB30BaHMs IMpolecca OOMEHAa aMMHaka M BOAOPOJA. DTH KOJOHHBI UMEIOT
TaKoKe 110 MEHBIIIEH Mepe OHO 0TOOPTOBAaHHOE OCEBOE OTBEPCTHE TOTO K€ AUAMETPa, UTO
U UWIMHIpPUYECKas 4YacTh, 4epe3 KOTOPYI0 MOTYT BCTaBISThCS WM BBIHUMATHCS
BHYTPEHHHE YaCTH KOJIOHHBI.

BHyTpeHHI/Ie YaCTHU KOJIOHHBI U CTYIICHYATbI¢ HACOCHI

BryTpeHHUE YacTH KOJIOHHBI M CTYTIEHYAThIe HACOCHI, CIICIINAILHO TpeHa3HaAuYSHHbBIE HITH
MMOATOTOBIICHHBIC JUIST KOJIOHH IS TIPOM3BOJICTBA TSHKETIOW BOXBI ITyTEM HCITOJIB30BAHIS
mpoIecca aMMHAYHO-BOJOPOAHOIO OOMEHa. BHYTpeHHHE YacTH KOJOHHBI BKJIIOYAIOT
CIICHUATBHO TMPEJHA3HAYCHHBIE KOHTAKTOPHI MEXAY CTYIEHSMH, COICHCTBYIOIINE
TECHOMY KOHTAaKTy Ta3a W JKUAKOCTH. CTymeHYaThle HACOCHI BKIFOUYAIOT CIEIHAIBHO
MpeIHa3HAYCHHBIE [TOTPY’KaeMbIE B KUIKOCTh HACOCHI JIVISI IUPKYJISIITUH KUIKOTO aMMHaKa
B IIpe/iesiax 00beMa KOHTAKTOPOB, HAXOISAIINUXCSI BHYTPU CTYIIEHEH KOJIOHH.

YcraHoBKH 1JIs KpPEeKMHIa aMMHaKa

YCcTaHOBKH A1 KPEKUHTa aMMHAaKa, SKCIUTyaTUPyeMbIe IO AaBJICHUEM, TPEBBIIIAIONINM
i  paBHeIM 3 MIla (450 GyHT/KB. mroiiM), CcHeNUaTbHO TpeaHA3HAYCHHBIC WIIH
IMMOATOTOBJICHHBIC JIA IIPOU3BOJCTBA TSDKEIJION BOJbI IIYTEM HCIIOJIB30BaHUA IIpolecca
M30TOMHOTO 0OMEHA aMMHaKa U BOJIOPOJIA.

HNudpakpacHbie aHAIM3ATOPHI NOTJIOMIEHUS

WndpakpacHpie aHaNMM3aTOphl  IMOTJIOMICHHS, CHOCOOHBIE OCYIIECTBIATH — aHAIH3
COOTHOUIEHHS MEXAY BOAOPOIOM M JIeHTepHeM B pealbHOM MaciuTabe BpeMeHH, Koraa
KOHLEHTpAIUK TeUTEpUs paBHBI WK MPeBhIaT 90%.

Karaautnuyeckne meuu

Karanutuyeckue neun mrs nepepa60TI<H 060FaH.I€HHOFO HeﬁTepHeBOFO rasa B TAXKCIIYIO
BO4Yy, CICNHUAIBHO NPECAHA3HAYCHHBIC WJIM ITOATOTOBJIICHHBIC IJIA IIPOU3BOACTBA TSOKETION
BOJBI ITYTEM UCIIOJIB30BAHUA ITPOLECCCA N30TOITHOT'O oOMeHa aMMUaKa u BOJOpOaa.

YcTaHOBKH AJ151 KOHBEPCHH ypaHa M 000pyd0BaHMe, CIICNHMAJLHO NMpeIHa3HAYeHHOe
WJIM NOAT0TOBJIEHHOE /ISl 3TOI0

BBOJIHOE 3AMEYAHUE

B ycraHOBKax M cucTeMax AN KOHBEPCHM ypaHa MOXKET OCYIIECTBIISITHCS OIHO WIIU
HECKOJIBKO TPEBpAIIeHN U3 OJHOTO XMMHYECKOT0 M30TOMA ypaHa B APYTOil, BKIOYAL:
KOHBEPCHIO KOHILEHTpaToB ypaHoBoH pyasl B UO;, kouBepcuio UO3 B UO,, KOHBEPCHIO
okuceit ypana B UF4 unu UFg, konBepcuto UF4 B UFg, kouBepcuto UFs B UF4, kOHBEpCcHIO
UF4 B MeTajuinveckuii ypan u KoHBepcHio ¢ropuaoB ypana B UO,. MHoOrue KirodeBbie
KOMITIOHEHTHl 00OpYJOBaHMsI YCTaHOBOK JUIS KOHBEPCHMH YpaHa XapakTepHbI s
HEKOTOPBIX CEKTOPOB XHMHYECKOH oOpabarbiBaromiell mpomblnuieHHOCTH. Hampumep,
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7.1.

7.2.

7.3.

7.4.

BUIBl OOOPYIOBAaHHSA, HCIIOJB3YEMOT0 B JTHX TMPOIEccaxX, MOTYT BKJIIOYATh: IICYH,
KapycellbHbIE TIeYH, PEaKTOphl C TCEBIOOKIKEHHBIM CJIOEM KaTalu3aTropa, >KapOBbIE
peakTopHble OallHW, JKUAKOCTHBIE LEHTPUQYTH, IUCTWUISLHOHHBIE KOJOHHBI U
JKUIKOCTHO-KHUIKOCTHBIE 3KCTPAKIIMOHHBIE KOJIOHHBL. OJHAKO HE MHOTHE KOMIIOHEHTHI
000pymOBaHUS HMMEIOTCS B «TOTOBOM BHE»; OONBIIMHCTBO W3 HHUX JOJDKHBI OBITH
MOJITOTOBIICHBI COTJIACHO TPEOOBaHMSIM M CICHU(PHUKANUAM 3aKa3uuKka. B HEKOTOpPBIX
ciydasix TpeOyeTcsi YUMTBHIBaTh CHENMANbHBIE TIPOSGKTHBIE M KOHCTPYKTOPCKHE
OCOOEHHOCTH IS 3aIIUTHI OT arpeCCHBHBIX CBOMCTB HEKOTOPBIX M3 00padaTBIBAEMBIX
xumuueckux Bemiects (HF, Fo, CIF; u ¢propunst ypana). Hakonen, cieayer OTMETHTB, 4TO
BO BCEX Mpoleccax KOHBEPCHM ypaHa KOMIIOHEHTHI 000pyIOBaHUS, KOTOPbIE OTAEIBHO
CHENMaTbHO HE TpeAHa3HaueHbl WM MOATOTOBIICHBI IS KOHBEPCHU ypaHa, MOTYT OBITh
0o0BeIMHEHBI B CHCTEMBI, KOTOPBIE CIIEIIHAIIGHO IpEeIHA3HAYEHbl WM ITOATOTOBIICHBI
JUTSL KICTIONTb30BAHUS B LIENIAX KOHBEPCHH ypaHa.

CrnenmajIbHO NpeJHA3HAYEHHbIE WM NMOATOTOBJIEHHbIE CHCTEeMbI I KOHBEPCHH
KOHIEeHTPAaTOB ypaHoBoii pyasl B UO;

[TOACHUTEJIBHOE 3AMEYAHUE

KonBepcus koHITEHTpaToB ypaHoBoi pyasl B UO3; MOXKET OCYIIECTBIATHCS CHadaja
MOCPEACTBOM pPACTBOPEHHUSI PYJbl B a30THOM KHUCJIOT€ M 3KCTPAKUUMU OYUUIEHHOIO
TeKcarujpara ypaHWIIWHUTpATa C TOMOIIBI0 TaKOTO PACTBOPHUTENS, KaK TPHOYTHI
(dhocdar. 3atem rekcaruapar ypaHWIIHHATpaTa Ipeodpazyercs B UO; b0 mocpecTBOM
KOHIICHTpAIlUM H JICHUTpAlWHW, JHU00 TOCPENCTBOM HEHTpalM3alMd Ta3000pa3HbIM
aMMHAKOM JIJISl TIOJIYYCHUS TUypaHaTa aMMOHUS C TOCHIEAYIONIEeH (GUIbTpaIeid, CYIIKON 1
KaJbIIMHUPOBAHUEM.

CHellI/la.HbHO NpeaHA3HAYCHHbIC WM MOATOTOBJICHHDbIC CUCTEMBbI 111 KOHBCPCUU U0;
B UF6

[HOACHUTEJIBHOE 3AMEYAHUE

Koneepcuss UO3 B UFg MOXET OCYLIECTBIATHCS HEMOCPEACTBEHHO (DTOPHPOBAHHEM.
st mpouecca TpeOyeTcsi HICTOYHUK Ia3000pa3Horo (GTopa WM TpeXPTOPUCTOTO XJI0pa.

CHeuI/la.HbHO NpeaHA3HAYCHHBbIC WM MOATOTOBJICHHDbIC CUCTEMBbI 111 KOHBCPCUU U0;
B UOz

[HOACHUTEJIBHOE 3AMEYAHUE

Konepcua UO3 B UO; MOXkeT ocCylIecTBIAThCS NocpencTtBoM BoccTaHoBieHHS UOs3
ra3000pa3HbIM KPEKHHI-aMMHAKOM HJIH BOIOPOJIOM.

CHellI/la.HbHO NpeIHA3HAYCHHbIC WM MOATOTOBJICHHbIC CUCTEMBbI 111 KOHBCPCUU [8[0 )1
B UF4

[HOACHUTEJIBHOE 3AMEYAHUE

Konepcuas UO; B UF4 moxer ocymiecTBiaTees mocpeactsoM peakuun UO; ¢
ra3o000pa3HeIM propucteiM BogopoaoM (HF) mpu remmeparype 300-500°C.
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7.5.

7.6.

7.7.

7.8.

CnenuajabHo NnpeaHasHA4YCHHbIC WJIH MOATOTOBJCHHbBIC CUCTEMBI 111 KOHBEPCUHN UF4
B UF6

[NOACHUTEJIbBHOE 3AMEYAHUE

Konsepcus UFs B UFs ocyiecTBiseTcss MOCPEJACTBOM IK30TEPMHUUYECKON peakiuu
¢ propom B peakropHoii OamHe. UFs KOHAEHCHpYETCS M3 TOPSIYUX JIETYYMX Ta30B
MOCPEICTBOM IPOIYCKaHHUs MMOTOKA ra3a 4epe3 XOJOTHYI0 JIOBYIIKY, OXJIXKIESHHYIO 0
—10°C. s mporiecca TpeOyeTcss HCTOYHUK Tra3000pa3Horo ¢ropa.

CrnenmaJibHO pefHa3HAYeHHbIE WJIH NOAT0TOBJIeHHbIE cucTeMbl 1J1s1 koHBepcun UF 4
B MeTAJLNIMYeCKUid ypaH

[NTOACHUTEJIBHOE 3AMEYAHUE

KouBepcus UFs; B Merauimyeckuii ypaH OCYIIECTBISETCS IOCPEICTBOM  €T0
BOCCTAHOBJICHHSI MarHueM (KpYyIMHBbIC MApTHH) WK KalblpeM (Maible mapTuu). Peakius
OCYIIECTBIISAETCS IIPH TeMITepaTypax BBIIIE TOUKH IiaBieHus ypaHa (1130°C).

CrnienMa/IbHO NpeIHA3HAYEHHbIE HJIH OAT0TOBJEeHHbIE cucTeMbl 1151 KonBepcuu UF,
B UO,

[NTOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UFs B UO; MOXKET OCYIIECTBIATHCS MTOCPEACTBOM OJHOTO U3 TPEX IPOIIECCOB.
B nepBom nponecce UFs BoccranaBnuBaercs U ruaponusyercs B UO2 ¢ HCHONb30BaHHEM
Bojiopona u mapa. Bo Bropom mpomecce UF¢ rumponmsyercs pacTBOpeHHEM B BOJIE,
JUI OCRKJCHUSL ~ JWypaHata aMMOHHs — jgo0aBiseTcs  aMMuaK, a  JdypaHar
BocctanaBiuBaetrcs B UO, Bogoponom npu temmnepatype 820°C. Ilpu TpeTheM mporecce
razoo0pasneie UFs, CO; u NH; cMemunBatoTes B Boge, ocaxaasi ypaHWIKapOOHAT aMMOHHSI.
YpaaunkapOOHAT aMMOHHUS CMENIMBAeTCI C TAapOM W BOJIOPOIOM IIPH TeMIepaType
500-600°C mnsa mpousBoactsa UOs.

Konepcus UFs B UO; wyacto ocCylecTBIsS€TCS Ha MEpPBOM CTYHNEHM YCTAHOBKHU
IO U3TOTOBJIEHUIO TOILIMBA.

CrnenuajabHO NpeaAHaAsSHAYCHHbIC WJIH MMOATOTOBJICHHBIC CUCTEMbI /IJ11 KOHBCPCUU UFs
B UF 4

[NOACHUTEJIbBHOE 3AMEYAHUE

Konsepcust UFs B UF4 ocyiiecTBisieTcs mocpeiCTBOM BOCCTAHOBJIEHHUS BOJIOPOJIOM.
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